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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
national core center for genetics. Additionally, NIG
has functioned as the Department of Genetics, the
Graduate University for Advanced Studies, SOKENDAI
offering a unique postgraduate program since 1988.
SOKENDAI will undergo organizational reform starting
in FY2023. For more information on this, please refer to
the "Message from the Chair (p. 77)" section.

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
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Our Mission
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NIG conducts top-level research in life sciences leveraging
on approaches and resources in Genetics. NIG also
develops new research fields within the broader
concept of Genetics.
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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.
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NIG takes part in graduate level education. It also offers
various systems to enhance research ability of young
researchers.
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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)
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The Graduate University for Advanced Studies, SOKENDAI
Graduate Institute for Advanced Studies
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National Institute of Polar Research
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Polar Science Program
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National Institute of Informatics
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Informatics Program
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The Institute of Statistical Mathematics
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Statistical Science Program
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National Institute of Genetics
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Joint Support-Center for Data Science Research

Genetics Program
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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
actionable 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 provides promising young scientists with independent
positions and an opportunity of developing new frontiers in genetics and
related research fields, thereby bringing up scientists who will play crucial roles
in academic fields.

m Bioinformation and DDBJ Center

The center collaborates with NCBI (USA) and ENA/EBI (Europe) to maintain
the International Nucleotide Sequence Database Collaboration (INSDCQ). It also
services a public supercomputing system.

m Advanced Genomics Center

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

B Genetic Resource Center

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

m Phenotype Research Center

The center will provide genetic research tools/resources created by
NIG and the use of its facilities to academic institutions and companies as a
beneficiary-paid service.

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 Chemical and Radioisotope Management Unit

The unit is responsible for the management of hazardous chemicals and
radioisotopes, in addition to the support of studies that take advantage of
radioisotopes.

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
environment to use mice and rats.

m NIG INNOVATION

NIG INNOVATION is 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 office aims to contribute to the enhancement 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
personal matters.

m Technical Section

Each technical staff member supports the research activities inside and
outside of NIG using their highly specialized skills.
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Cutting-edge Research : A Core Institute for Life Sciences
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» Research Highlights

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

| BromERRELD
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The swaying motion of DNA keeps steady-state throughout interphase despite
increases in DNA amount and nuclear volume.

ESTHIREANDDNADEIEZE R D
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DNA moves steadily during interphase, providing cells robust housekeeping system

Maeshima group has discovered that the local DNA motion inside human cells re-
mains steady throughout interphase, where the nucleus grows and replicates its DNA
for cell division. The study suggests that this steady-state DNA motion allows cells to
conduct housekeeping tasks under similar environments during interphase.

lida S, Shinkai S, Itoh Y, Tamura S, Kanemaki MT, Onami S, Maeshima K. Single-nucleosome imaging reveals steady-state motion of interphase chromatin in living

human cells. Sci Adv. 2022 Jun 3;8(22):eabn5626.

Laboratory BPAE RHE Wild strains
B6 PGN2 BFM/2 NJL BLG2 SWN KR MSM HMI
B ST TN TR N
~ i-GONADmethod

Functional analysis”o'f genes using wild strains
BE R A O TSBEF OBAERT

-GONADEDFIRDEIE

Overview of the i-GONAD Method Procedure
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Established a method to enable genome editing in wild mice

Wild mouse strains are useful research resources that show genetic differences
between strains and behavioral traits characteristic of wild mice. Koide group have
succeeded in efficiently performing genetic modification in wild strains by using the
i-GONAD method, which does not involve any ex vivo manipulation of fertilized egg. It is
expected that wild strains will be utilized in many research fields in the future.

Imai Y, Tanave A, Matsuyama M, Koide T. Efficient genome editing in wild strains of mice using the i-GONAD method. Sci Rep. 2022 Aug 15;12(1):13821.
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Cell-walled diploid cells (the previously known form) and newly found cell-wall-less
haploid cells of the unicellular red alga Galdieria partita.

BHIRADROBEETEDFER & EROA

EREESFEEMHESHEEBIESE. CNETISECOPDBICHIRLIZEZLE
BCREDDoCWEh OB EER e, BRI TP CRELELZ,
SITHTZICR DO oIAREDEVWME R E R U TS ERERIICE R Mz IiLLF LIz,
FRRE St B - B OELORPBORIBEREDEEFNBIC DA S TN
F

Sexual reproduction of unicellular red algae and its industrial application

Miyagishima group has discovered sexual reproduction in unicellular red algae.
In addition, the group has established a procedure for genetic modification using the
newly discovered cell wall-less haploid. These findings and techniques facilitate the un-
derstanding of the evolution of algae and plants and the industrial use of microalgae.

Hirooka S, Itabashi T, Ichinose TM, Onuma R, Fujiwara T, Yamashita S, Jong LW, Tomita R, Iwane AH, Miyagishima SY. Life cycle and functional genomics of the
unicellular red alga Galdieria for elucidating algal and plant evolution and industrial use. Proc Natl Acad Sci U S A. 2022 Oct 11;119(41):e2210665119.
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Access to the Institute
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TBERITFTR

Department of Informatics

Finding the link between reproductive/symbioticvariation and evolution
MBI 400 - A D SRIELEILDOBIRZ RSP T

24 BRERICHIIDECFKFHEERYNT—T, ZLORFERFH TESZRESLBEGFORBNZL (FRLJVD) ZvFICECREBANTEGFEHEITD BLVD).

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/ZIAEAGROZIZ (K metab-
olism’ NOSIZEE) ([CISETECHEDETTY, STEHICK
SEMONRETDENRIIRAL. IBRE PHIITEED S, 18
). BEEBMETRVET, BRLERFRDEDLITBRTE
FN. EOLDITEL. MRsndDHvE, EPFREVDAVNE
RCHLMILIZVWEEZTVE Y, MetaboBank (https:/mb2.
ddbj.nig.acjp) *LipidBank (http:/lipidbank.jp/) DXS%T—
IN—ADBFDRRIGENTY—ILOERL TVET,

Our activity is summarized as the analysis of reproduction and
symbiosis using genomics and metabolomics (this word comes
from ‘metabolism’). Our computational analysis targets many
biological species from lactobacilli and microalgae to plants and
metazoans. The research goal is the understanding of metabolite
evolution and distribution in the biosphere. Major research results
include databases such as MetaboBank (https://mb2.ddbj.nig.
acjp) and LipidBank (http://lipidbank.jp/), as well as analytical soft-
ware tools for genomics and metabolomics.

Selected Publications

Koshimizu S, Minamino N, Nishiyama T, Yoro E, Sato M, Wakazaki M, Toyooka K,
Ebine K, Sakakibara K, Ueda T, Yano K. Phylogenetic distribution and expression
pattern analyses identified a divergent basal body assembly protein involved in
land plant spermatogenesis. New Phytol. 2022 Nov;236(3):1182-1196.

Kryukov K, Jin L, Nakagawa S. Efficient compression of SARS-CoV-2 genome
data using Nucleotide Archival Format. Patterns (N'Y). 2022 Sep 9;3(9):100562.

Biological Networks Laboratory 4#prwWsTJ—IRZE

Li Z, Zhao C, Dong L, Huan Y, Yoshimoto M, Zhu Y, Tada |, Wang X, Zhao S,
Zhang F, Li L, Arita M. Comprehensive Metabolomic Comparison of Five Cereal
Vinegars Using Non-Targeted and Chemical Isotope Labeling LC-MS Analysis.
Metabolites. 2022 May 10;12(5):427.

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

Arita Group BEHIRE

ARITA, Masanori KRYUKOQV, Kirill KOSHIMIZU, Shizuka

Professor Specially Appointed Associate Professor ~ Assistant Professor
BHER 2 70207, U wawemm WOK BR e
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Department of Informatics

Research on utilization of biological resource and database
BIEEREBHROMEET —YX—RICHET 5%

T2 A A= TOITIED Web Y- b BHRZETEERN TEHRSNTV IR EENEROBHEENIL TS, FUY—ADFMELT/ LEREDT —IN—2ZFHL D,

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

EBRIENBTTIE. T/ LB YT/ MNREZ IO ETDER
AR MZENR—RIZ, BLHEEREIMEEINTVET, NS
MBEOEBELTDDOD/NAFIV—ATHODT—IN—ATI, &
MRETIE. HATEDSNTWVS/ M FVY—RAPT—IN—2
DEFTOITINIERIDEEDHIC, BEEEZHRLICUY—
APT—HIN—RA=E AR TEAL TR DR EITVEY,

FaFINAFVY—2TOITI  https://nbrp.jp/
SATHATVAMET —9N—A%—  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.

SR EERAT TR

Genetic Informatics Laboratory

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 (N
Y). 2021 Mar 4;14(1):24.

NEFF, FVRBOIZODETNEPHATREL DA ENAFVY—2T—5
N—ADE, #k2 53(13), 807-810, 2021-11

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

N&HFEE

Kawamoto Group

KAWAMOTO, Shoko
Associate Professor

JEET ez

FFTEEN,Research Activities



Department of Informatics  {S¥RIZT%

Unveiling microbial community dynamics

WM ) DELERREY (T 3I7 ADMFH

e HOBREERICRD S DREN T Y TUD. AT IS,

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

HEEOEL S BROE L IFBRICEBRLTWET A 2DHE
{EDRIIENDT/ LTFHRSNTWVET, KARETIE. /N1
AV ITARTAD A7 BME UNAE DT I« A5 T AT
HET—IN—2 [MicrobeDB jpl ZHEEEL T, Empiizvit
KRZAEDSbIcOSNDZTIBRERENICHEITIDZET.
MEDDE. MEMBES (T SORASS(TIFEREHEROH
LT AN TREFNT AR EEDTLET,

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

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):1006143.

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.

Genome Evolution Laboratory 4/ SRR E

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.

Nobu MK, Nakai R, Tamazawa S, Mori H, Toyoda A, ljiri A, Suzuki S, Kurokawa K,
Kamagata Y, Tamaki H. Unique H2-utilizing lithotrophy in serpentinite-hosted
systems. ISME J. 2023 Jan;17(1):95-104.

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

Kurokawa Group E2)||HR=E

KUROKAWA, Ken HIGASHI, Koichi
Professor Assistant Professor

2l 9 z B Ot mm
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Department of Informatics

Genome biology to understand the organismal diversity in environments

) LDZSHRIELBRIFEE O BAEH DR

(A) (B)

(A) HEBEEDAY T/ LEFIHS 165 rRNAE(R
FEBVWCRIFHERZEHE IS Web U —EXTHSD
VITCOMIC2 [C kR DER LD, B¥gEH

TRONIERFEHRELTTIOVRSNTSD, AD
ARESFHEHEEOZZRUTED,. HONEHSD
ROERE TP YR EEDMBEDIBEES & D
WERLTWS. BOABICIEV 7LV ABEDFR
MODFEEEDPICEICEDTSNT,. BEVDELEERE
EYIRM LR L TR LI E CRBSNT LS.
(B) 373 5FERIDHADEHM A FHZD Ancient
DNABBITIC L O THESNIZZRY FANDZDFRME
DHALETR, HLDRERHIS, EXEEFHHF AN
DEHAICBALIZE. BIORGOFAFNINBALZ
NEDZHELTZRY AANZTHMILLISELE D
EShTz.

(A) AVITCOMIC2 visualization example of microbiome
sequencing data. VITCOMIC2 is a phylogenetic
composition inference web service for 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 16S rRNA gene sequence. The reference taxa
are ordered on the outer circle based on the average
phylogenetic distance between them.

(B) The inferred history of the origin of the Japanese
wolf. Our ancient DNA study of Pleistocene wolf

W IZAFET a5, RQEBEICEISLCHNET, He
OHRZETIE. IV~ ZRWZLEB T INRBITO A5 T I
BTEDFIRICELOT, BAERICHBLIZEIDOE L DNAD
57/ LA 1B EVS U E R E HEE 3 DITT 0. A5
LEEFIDSFIREDS \MEN DSEE AT/ LEYEBERLT
F—IN—2b T DMREFICEDHATHEOET, F£ow T/ X
55 LBz BB T D=0 DRI IBRBRIT A « W—ILD
BFZITU. iRy SO MELT - EELT, BRL
IEIBRERT A2 S D LIERA DR FTHEES & DZ MO HEBE
RaEDHTHOET,

remains recovered in Japan reveals that the origin
of Japanese wolf is a hybrid of two morphologically
distinct wolf lineages.

Organisms inhabit various environments and exhibit remark-
able genomic diversity. Our main research goal is to understand
the relationships between genome diversity and habitat diver-
sity. We use various bioinformatics and statistical methodologies
related to comparative genomics and metagenomics in our re-
search. Our research is related to ancient DNA analysis of extinct
animals, and genome reconstruction of phylogenetically novel
bacteria from metagenomic sequencing data. We are also devel-
oping some bioinformatics methods and tools for genomics and
metagenomics, and applying these methods to various collabora-
tive research 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 165
rRNA gene amplicons and metagenomic shotgun sequencing. BMC Syst Biol.
2018 Mar 19;12(Suppl 2):30.

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.

Segawa T, Yonezawa T, Mori H, Kohno A, Kudo Y, Akiyoshi A, Wu J, Tokanai F,
Sakamoto M, Kohno N, Nishihara H. Paleogenomics reveals independent and
hybrid origins of two morphologically distinct wolf lineages endemic to Japan.
Curr Biol. 2022 Jun 6;32(11):2494-2504.e5.

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

Genome Diversity Laboratory 4>/ \ZHRIERAZRE
Mori Group FRIIFE
MORI, Hiroshi

Associate Professor

F OB sE®
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TBERITFTR

Department of Informatics

Advancement of large-scale genome sequences and promotion of DDB]J
KBRS ) LBEECHIEN ORE{LE DDB] HEOHEE

(A)

(B)

(A) DFAST :DDBJ Fast Annotation and Submission Tool
(B) MarpolBase : B=20 (Marchantia polymorpha) %7/ INfE$ T —45\—2

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

SRY—IT Y ORAMEREHIC, EMFEDNREDRERS T —
7B CEDFREIC O TCECWVE T, EDLIHABDIZERIT—
IDSFE<BMEsNSOICE. BRT—5ELCERRELTERRS
DOF/T—=23VEBIPT VT —IR—ADREIRITRTY, 55/
EOBWEIIETZEXIT IS0, RO DPREAREDIEHTER
ERETSEFUIRIATLERMISCEOERICEDIT,

MARZEIZAARDNAT—4/\>2 (DDBJ) DEFHEIBLITIH
REELC. BELT/LBHREN DT —IN—P, 7/ T—
22V DEDE EICEDBATNEY, DFAST ZERENDOEEER
YRATLTHO. DDBINOSENDERAET —YEFZEZELED,
Fiz. BEE Y Marchantia polymorpha. ©>>a9= > Citrus
unshu. f T3 Felis catus DR DEENAT L. EZE FHDV\IER
TEELENROSEELFETZ HBMFICLDERL. 20T/ A5
HWERMELTVET,

Ultra high-throughput sequencing technologies allow biologists
to obtain larger amounts of nucleotide sequence data. To facilitate for
reuse of such huge nucleotide data, it is necessary to provide a high-
quality genome annotation and versatile database as reference data. Itis
also important to equip an automated annotation system that makes it
possible to get 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 im-
prove the 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

Tanizawa Y, Fujisawa T, Kodama Y, Kosuge T, Mashima J, Tanjo T, Nakamura Y.
DNA Data Bank of Japan (DDBJ) update report 2022. Nucleic Acids Res. 2023 Jan
6;,51(D1):D101-D105.

Kawamura S, Romani F, Yagura M, Mochizuki T, Sakamoto M, Yamaoka S,
Nishihama R, Nakamura 'Y, Yamato KT, Bowman JL, Kohchi T, Tanizawa Y.
MarpolBase Expression: A Web-Based, Comprehensive Platform for Visualization
and Analysis of Transcriptomes in the Liverwort Marchantia polymorpha. Plant
Cell Physiol. 2022 Nov 22;63(11):1745-1755.

Genome Informatics Laboratory AEB(GIEIRIFFE

Tamura K, Sakamoto M, Tanizawa Y, Mochizuki T, Matsushita S, Kato Y, Ishikawa
T, Okuhara K, Nakamura Y, Bono H. A highly contiguous genome assembly

of red perilla (Perilla frutescens) domesticated in Japan. DNA Res. 2023 Feb
1,30(1):dsac044.

Kamikawa R, Mochizuki T, Sakamoto M, Tanizawa Y, Nakayama T, Onuma R, Cenci U, Moog

D, Speak S, Sarkozi K, Toseland A, van Oosterhout C, Oyama K, Kato M, Kume K, Kayama M,
Azuma T, Ishii KI, Miyashita H, Henrissat B, Lombard V, Win J, Kamoun S, Kashiyama Y, Mayama
S, Miyagishima SY, Tanifuji G, Mock T, Nakamura Y. Genome evolution of a nonparasitic
secondary heterotroph, the diatom Nitzschia putrida. Sci Adv. 2022 Apr 29;8(17):eabi5075.

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

Nakamura Group HIFRZE

NAKAMURA, Yasukazu TANIZAWA, Yasuhiro

Professor Assistant Professor
AR — 20 HEEE B3
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Department of Informatics

Developing technologies to make BioMedicine comprehensible and tractable

A PHEEZEBICIRV R I NIRRT S8 DB

(A)

Anatomography B —E 2185 (A) FIF3FI(B).

B)

EFRREISHEHELET, BRERESRH (5P, B, X7 REDHA. BOX/)N) DOI5EZICRITTUVVSAIC L DEIRZ AT HEIC I BT-dICIRFEBIMRIF A D Anatomography —£2

[FRET —IN—AZVH—TEREFH N 2007 FNSLHSNTVET,

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/.

EBRZEOMBIE—DORATVITESNE Y, ATV ITA R
WOTF NIRRT FH TF v CCTRERIE T D, ATV B Fv
TFrSNERROEEZRIVPBRFRINO YO CEET
L CHIFERTEEIC T2,

BRAEATYTBIFAICTUEEMICESETY, AICKEARBIELD
BELAVTUITVAZESDT. WHHZENMTHITULA
WABZEBONE T, ZOARIEITZEOMENTERDAIZD
MBADLEWFBOAICHRIELZIINZEZEDFBA. BETIEB
DADFMZRFELTCNED,

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{nFHIRBITHTIRE

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

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

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

Okubo Group KZIRMAFRE

OKUBO, Kousaku
Professor

RAFNTR 2
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Department of Genomics and Evolutionary Biology #%7.//x « YE{LHAZE R

Population genetics and genome evolution

BELERES ) ML

A) NOFUPTOEERICHDDTRINF—DEIE, /\OTUPOMELTIEHI75% DT RINF—1D 2/ SOBERIZEHONTNEY (Neidhardt et al.
1990), B) TRLFA—ORNCEEHSY /W EDEL, FERDY/LERTHDE, BOZWYY/XUEIZIAASDRW P /BEE O TERSNT

WBZEBDDHDET,

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.

KHRETE T/ LENCDANZ X ZEBAIT DD, B
MEERBZEHAGOEIIMFTZTOCVNE T, BEDHTRT —V
EUTDESHEHDTT,

1) £ERICHITDHHIPZOMRICHHDSBRBRD 7/ L5

KOV OBEDEICE XD EDER,

2) T/ LE(LICEI T SIERAIAATE, FIC IV Ea—5y—>=al—

TaveERWL U/ LELICHEES X I-BERZE /T RIICR

HID7HEDRF.

3) FAO2avIIaVNTOIEFREB THOND. REASEIE
TNy EENES ISR UIZER DR,

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

1) Phenotypic bases of weak selection: biosynthetic constraints or
selection for efficient synthesis may be important global factors
in genome and proteome evolution.

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

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

Selected Publications

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

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

Evolutionary Genetics Laboratory (LB IGIIZRE

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

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

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

Akashi Group BEAIFFRE

AKASHI, Hiroshi
Professor

BBa # =z
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Department of Genomics and Evolutionary Biology #%7.//x « YE{LHAZE R

Study for molecular evolution using genome sequence and gene expression

) LEHIEBIE T HEBD S A1y TS

Anthozoa |
(Hering & Mayer, 2014)

Anthozoa I
(Hering & Mayer, 2014)

@ Scyphozo:

(Zapata et al, 2015)

KRRETIE. EMDFREOTBE LM RS ITSIHDD
TEREZOEOBREORAZEREL. BCEA. MERzH
HELTT LB B mFERBROLEBBNETOCVET,
B2 (1) BESOELICHIEBELFODFELEN. (2) B8
DORREEE L. (3) X977/ LETERWCHEN DS HM CIRIE
HAFTZOADER. (4) SFOVRUPRUDNAICE DS
FRIERT. (5) T—YBMICLSOERBREABCTFDORREER
ETIOBR. (6) BHRMNFERWKRRRT — I AT
DORFECAHRERICHETNTHIVETOTEDFT,

Cnidops

(Plachetzki etal, 2007)

RIBRBNDA T 25847 RIBBIDFF DA T VIE KE<3 DD
IIN—TIZHDN. BEDZENZNORMRNTREISELLTEIEDD
Tz,

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, lkeo K. Molecular phylogeny
of ten intertidal hermit crabs of the genus Pagurus inferred from multiple
mitochondrial genes, with special emphasis on the evolutionary relationship of
Pagurus lanuginosus and Pagurus maculosus. Genetica. 2018 Oct;146(4-5):369-
381.

DNA Data Analysis Laboratory E(RISEROITATZE

Kinjo S, Monma N, Misu S, Kitamura N, Imoto J, Yoshitake K, Gojobori T, lkeo
K. Maser: one-stop platform for NGS big data from analysis to visualization.
Database (Oxford). 2018 Jan 1,2018:bay027.

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

lkeo Group SHEMAFRE

IKEO, Kazuho
Associate Professor
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Department of Genomics and Evolutionary Biology #%7.//x « YE{LHAZE R

Genomic medicine and evolutionary studies with next generation sequencing technology

RS —F Y —ZEREL7 S ) AR AR OEILH R

FAERZETIE, R Y—T 5 —CESNBFEATIEERS
ISR EEZMFTISERL. ENRBDER. SARLOBREICHES
DL BELTVEY, BBV LAMRIIEREASTULDIE
TFERE, ZREMHTDDHESS HREHEREICHITDELTH
W7OT77A). 2vbD—0@fiasantEdlelcih, &
BANZXLIBRICDEITSMFTOIELE T, F/z. BEREND
[®IZECIE (CRISPR) ] ZRIBLIZERFMDIAILADRED. &
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We generated metagenomic sequencing data
from the DNA samples extracted from the dental
pulp of Jomon individuals, who lived in Japan
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

Revathidevi S, Hosomichi K, Natsume T, Nakaoka H, Fujito NT, Akatsuka H, Sato
T, Munirajan AK, Inoue I. AMBRAT p.GIn30Arg Mutation, Identified in a Cowden
Syndrome Family, Exhibits Hyperproliferative Potential in hTERT-RPET Cells. Int J
Mol Sci. 2022 Sep 22;23(19):11124.

Sugimoto R, Nishimura L, Nguyen PT, Inoue I. Extraction of CRISPR-targeted
sequences from the metagenome. STAR Protoc. 2022 Sep 16;3(3):101525.

Human Genetics Laboratory A FBE(GHZRE

Yoshioka A, Nakaoka H, Fukumoto T, Inoue |, Nishigori C, Kunisada M. The
landscape of genetic alterations of UVB-induced skin tumors in DNA repair-
deficient mice. Exp Dermatol. 2022 Oct;31(10):1607-1617.

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.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/inoue/
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Genetics of adaptive radiation
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Our research takes an integrative approach across diverse disciplines. The first step is to conduct a detailed ecological survey of natural variation among stickleback populations collected from
diverse environments. Next, we use genetic and genomic tools to study the genetic architecture of ecologically important phenotypic traits and also identify candidate genes responsible for
adaptation and speciation. Then, we use transgenic and knockout approaches to study the detailed molecular and physiological functions of these candidate genes in vivo. Furthermore, we
plan to use semi-natural ponds to get insight into how different alleles behave within natural populations.
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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

Yoshida K, Kitano J. Tempo and mode in karyotype evolution revealed by a

probabilistic model incorporating both chromosome number and morphology.

PLoS Genet. 2021 Apr 16;17(4):21009502.

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.

Ecological Genetics Laboratory 4REIELFTTE

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

Ishikawa A, Kabeya N, Ikeya K, Kakioka R, Cech JN, Osada N, Leal MC, Inoue J, Kume M,
Toyoda A, Tezuka A, Nagano AJ, Yamasaki YY, SuzukiY, 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.

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

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

Selected Publications

Kuraku S, Kaiya H, Tanaka T, Hyodo S. Evolution of Vertebrate Hormones and
Their Receptors: Insights from Non-Osteichthyan Genomes. Annu Rev Anim
Biosci. 2023 Feb 15;11:163-182.

Kuraku S. Shark and ray genomics for disentangling their morphological
diversity and vertebrate evolution. Dev Biol. 2021 Sep;477:262-272.

Molecular Life History Laboratory ) F4#pSLHITRZE

Uno'Y, Nozu R, Kiyatake |, Higashiguchi N, Sodeyama S, Murakumo K, Sato
K, Kuraku S. Cell culture-based karyotyping of orectolobiform sharks for
chromosome-scale genome analysis. Commun Biol. 2020 Nov 6;3(1):652.

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.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/kuraku/
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Molecular genetics of plant embryogenesis
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Upper panel: re 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

Ta KN, Yoshida MW, Tezuka T, Shimizu-Sato S, Nosaka-Takahashi M, Toyoda A,
Suzuki T, Goshima G, Sato Y. Control of Plant Cell Growth and Proliferation by
MO25A, a Conserved Major Component of the Mammalian Sterile 20-Like
Kinase Pathway. Plant Cell Physiol. 2023 Mar 15;64(3):336-351.

Ishimoto K, Nosaka-Takahashi M, Kishi-Kaboshi M, Watanabe T, Abe K,
Shimizu-Sato S, Takahashi H, Nakazono M, Hirochika H, Sato Y. Post-embryonic
function of GLOBULAR EMBRYO 4 (GLE4)/OsMPK6 in rice development. Plant
Biotechnology. 2023 40 (1):9-13.

Plant Genetics Laboratory  HE¥IE(GRIFRE

Yoshida Y, Nosaka-T M, Yoshikawa T, Sato Y. Measurements of Antibacterial
Activity of Seed Crude Extracts in Cultivated Rice and Wild Oryza Species. Rice
(N'Y). 2022 Dec 13;15(1):63.

Nosaka-Takahashi M, Kato M, Kumamaru T, Sato Y. Measurements of the number
of specified and unspecified cells in the shoot apical meristem during a
plastochron in rice (Oryza sativa) reveal the robustness of cellular specification
process in plant development. PLoS One. 2022 Jun 3;17(6):20269374.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/sato/
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Understanding of the diversity and specificity by comparative genomic analysis using advanced sequencing technologies
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Pictures of the animals whose genomes have been analyzed
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The Comparative Genomics Laboratory was established in
April 2008 with the task to understand basic rules of biological
systems using cutting-edge DNA sequencing and analysis tech-
nologies. Currently, we are analyzing personalized genomes of
primates in addition to the organisms those living in the extreme
environmental conditions. Furthermore, we have started support-
ing and developing metagenomic and bioinformatic analyses to
promote human microbiome research. Figures show examples of
such activities.

Selected Publications

Terao M, Ogawa Y, Takada S, Kajitani R, Okuno M, Mochimaru Y, Matsuoka K, Itoh T, Toyoda A, Kono
T, Jogahara T, Mizushima S, Kuroiwa A. Turnover of mammal sex chromosomes in the Sry-deficient
Amami spiny rat is due to male-specific upregulation of Sox9. Proc Natl Acad Sci U S A. 2022 Dec
6;119(49):22211574119.

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.

Comparative Genomics Laboratory b4/ I\ERITEAZE =

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;10:66954.

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, Rumpler 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, Kohara Y, 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.ac.jp/nig/ja/research/organization-top/laboratories/toyoda/
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Approaching brain function through studying development of nervous systems
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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.

ZhuY, 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 BMi&RERFZEZE

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.
(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.

BRI ISEAIERIMEENZHOTVTI N TOER
EFDDIE. FBRICEBRSNIZEMTHRELORTY, TOFRED
HHEAEIER T DIZO(CIE. DFHOBMERE TOR SRV
ROV EARFRNTY, AMRETIE. DFENF. YORETF
ZEBEEL. in vivo COBMGFRIFC EFRMRAA—IVD
BEZENEP TO—FICKOT. HARDBELEEEDFOELK
BEI DHHEAZRAS TS IEZBIELTWET, HI 54D
SORIBDEEEE<ZITSFEODIHOLERE (H5S)
IFFRR IR FE) (CRIREROTLET,

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, Iwasato 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.

FEE IR BERMTTE

Laboratory of Mammalian Neural Circuits

Mizuno H, lkezoe 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.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/iwasato/
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The genetic basis of development and behaviors in zebrafish
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(A) AYRBEEDL IS T4wa. EE# dcm. (B, C) BIS5 T4 A DM ONARSEEE (Lal et al. 2018). (D) IS5 T4waDB8ETE (Muto et
al. 2017). (E) BI574vaDBEBHE_1—OVO#BEEREOME (£) [F. ALSBEERT (TDP-43) OBFIFERICLDEESNSD (f) (Asakawa and Kawakami 2020)

(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) The outgrowth of zebrafish
motor neuron (left) is compromised when the ALS-associated protein, TDP-43, is overexpressed (right) (Asakawa et al. 2020)
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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
activator in specific cells, tissues and organs. We are collaborat-
ing researchers all over the world based on the transgenic fish re-
sources. Furthermore, we are studying the structure and function
of specific neuronal circuits that regulate complex behaviors such
as learning and memory by genetic approaches and calcium im-
aging and mechanism of human diseases.

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 F4 BEZHHRE
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Kawakami Group

Lal P Tanabe H, Suster ML, Ailani D, Kotani'Y, Muto A, Itoh M, lwasaki 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.

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

EVDEREZ DO TEGERIEEDZ [ZRIZBRISNTL
Fth. FzBE HREMTHESNZY IR ZHEITRITIS
NIEBERRRFZERL. BoETH0EF LA E T XD
X LORRBICEDFEATVE D, BFEBRRODEI 23, FFEHRY
HiTEERL., BELRREEZRT CEHD. [TEETEFTIC
BRETY, MR T J/LARERMZBWZENDET FNE
EMOBRRICHEDHEATVET, CNSZERFEITDET. 178
DEZFMICEDLDBETFZEEL. ZDOHEEZEDT. Mg, B
(FERL AN THSMNITDEZEBIRLTVEY,

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

Imai 'Y, Tanave A, Matsuyama M, Koide T. Efficient genome editing in wild strains
of mice using the i-GONAD method. Sci Rep. 2022 Aug 15;12(1):13821.

Matsumura R, Yoshimi K, Sawai Y, Yasumune N, Kajihara K, Maejima T, Koide
T, Node K, Akashi M. The role of cell-autonomous circadian oscillation of Cry

transcription in circadian rhythm generation. Cell Rep. 2022 Apr 19;39(3):110703.

Mouse Genomics Resource Laboratory NI ZABIFFFZTE

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. 2021 Mar;20(3):e12721.

Tanave A, Imai Y, Koide T. Nested retrotransposition in the East Asian mouse
genome causes the classical nonagouti mutation. Commun Biol. 2019 Aug
2,2:283.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/koide/
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Neural circuit mechanisms for visual processing and behavior in zebrafish

HRENEIRAE AT B B D ppREEI B A Fy = X A
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BRI DMRDEE) W —ERNSENTED (CITIIRIRE (pretectum) Z27R9) . (O) BEFOB=DIEREMLL . WA TR EEHHT 72O DHREEZDET L.

(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.

2O AFROREERICHEDVTENICIHLZTE
EEABLFT MEEOMRETIE. IS T vazETIVE
L. BMIDRBIEERZ Sih & DB EITEN 2 EAH T Tz DAEHE
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BEFEN. XFN. TEHENITO—F SOICEENT S8R
feBArahEdleCioT BOHFEMIESI 1 TEENS
BT MRERYND—IDREEER IS EZFIELTL
ESEN

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.

es.

Systems Neuroscience Laboratory /2T /\{BERISARRFT =

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

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

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/kubo/
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Evolutionary integration of two independent organisms by endosymbioses

AL AR & 2 B O S O A
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BEOZTINOTIT (A) EBERIC
EHFAENRICIOTEIELES (B,
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e, EREDHIEOAREIC
ERSNSDREKE (VD) DR
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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 (E).

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

Hirooka S, Itabashi T, Ichinose TM, Onuma R, Fujiwara T, Yamashita S, Jong LW,
Tomita R, Iwane AH, Miyagishima SY. Life cycle and functional genomics of
the unicellular red alga Galdieria for elucidating algal and plant evolution and
industrial use. Proc Natl Acad Sci U S A. 2022 Oct 11;119(41):2210665119.

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.

Symbiosis and Cell Evolution Laboratory  FA-#AR3E(LFAZFRE

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

Miyagishima SY, Era A, Hasunuma T, Matsuda M, Hirooka S, Sumiya N, Kondo A,
Fujiwara T. Day/Night Separation of Oxygenic Energy Metabolism and Nuclear
DNA Replication in the Unicellular Red Alga Cyanidioschyzon merolae. mBio.
2019 Jul 2;10(4):e00833-19.

https://www.nig.acjp/nig/ja/research/organization-top/laboratories/miyagishima/
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Genetic dissection of the cell division mechanism using single-cellular model organisms

7V H - R OBERIEA =X A

KEECER L. MIEEOEA AN X LZHRAT S LTl
HTEWEETIEYTY, EZHIRE BRI ZERTA AT,
ZBEDNADIFN=l=AZTDAVT VYV OB, OB E
(23S S DAMBBICE. MDA EDEHEAZDIRTTZEDH T
F9, BEENDLISERENZNT EZHLT, MRATRE
ZRRSEERLTVET, BT BEREEAREVD 2 DOEER
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FIVHREELTEBLTUVEY, £/=DNAFRBRI FMTOBEELT,
KON KBREORFEDHIESTVETD,

KEEE/N\AZAUY—2  https://shigen.nig.ac.jp/ecoli/strain/
RBEE/N\AZUY—2Z  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

Yano K, Noguchi H, Niki H. Profiling a single-stranded DNA region within an
rDNA segment that affects the loading of bacterial condensin. iScience. 2022
Nov 4;25(12):105504.

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.

Microbial Physiology Laboratory  fliAE¥DI&RERZTZ=E

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.

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.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/niki/
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Molecular cytogenetics in regulatory mechanisms of plant reproductive development
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Fig. Callose accumulation in premeiotic anthers regulates proper male-meiosis initiation and progression
Callose, a cell wall component, is highly accumulated in premeiotic anthers of many flowering plants, while its biological function was unknown. Analysis using the rice mutant of OsGSL5 callose
synthase revealed that premeiotic callose accumulation plays an essential role in initiation and progression of male meiosis (Results in Selected publication 1).
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Meiosis is a special cell division that halves the chromosome
number for fertilization and stably transmits genetic information
to offspring. It also creates genetic diversity through meiotic re-
combination, which is utilized for the crossbreeding of animals
and plants. We aim to elucidate the molecular mechanisms that
control plant reproductive development including meiosis.

Furthermore, we support plant researches through preserva-
tion, provision, and contract cultivation of Gramineae genetic re-
sources, including wild rice relatives and experimental cultivated
rice strains, in use of the plant cultivation facilities in NIG.

Selected Publications

Somashekar H, Mimura M, Tsuda K, Nonomura KI. Rice GLUCAN SYNTHASE-
LIKES promotes anther callose deposition to maintain meiosis initiation and
progression. Plant Physiol. 2023 Jan 2;191(1):400-413.

Tsuda K, Suzuki T, Mimura M, Nonomura KI. Comparison of constitutive
promoter activities and development of maize ubiquitin promoter- and
Gateway-based binary vectors for rice. Plant Biotechnol (Tokyo). 2022 Jun
25;39(2):139-146.

Plant Cytogenetics Laboratory HEYJ#AREIGIAZEE

Ishikawa R, Castillo CC, Htun TM, Numaguchi K, Inoue K, Oka Y, Ogasawara M,
Sugiyama S, Takama N, Orn C, Inoue C, Nonomura Kl, Allaby R, Fuller DQ, Ishii T.
A stepwise route to domesticate rice by controlling seed shattering and panicle
shape. Proc Natl Acad Sci U S A. 2022 Jun 28;119(26):e2121692119.

Ono S, Liu H, Tsuda K, Fukai E, Tanaka K, Sasaki T, Nonomura Kl. EAT1
transcription factor, a non-cell-autonomous regulator of pollen production,
activates meiotic small RNA biogenesis in rice anther tapetum. PLoS Genet.
2018 Feb 12;14(2):21007238.

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

BFERISBEREHROBCBEEDICIOTHERI SN, 2
LT AR SHRAIZRB C DA D O Ie VA D RICKDIBIEL
Iz, RN HEF THRAERERBFAENELE T, ZSLIE
MBRESIE T SHF ORI CHREEREBRE S EEL
DET. WZBIE. EI50qvvazRUWCHEREEROBECH
EDSHEEIBFETORBFIRSBRE BRI SMEER
ZHIILELTZ. Forward genetics [CRDIEFRBERAZ
HABOE T BHSNICERNZIEFIROHIHEF DR
EDHTVET,

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.

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

Model Fish Genetics Laboratory /\NEUEIESEGIZRE

Takemoto K, ImaiY, Saito K, Kawasaki T, Carlton PM, Ishiguro KI, Sakai N. Sycp2
is essential for synaptonemal complex assembly, early meiotic recombination
and homologous pairing in zebrafish spermatocytes. PLoS Genet. 2020 Feb
24;16(2):21008640.

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

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/sakai/
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Generation of cellular diversity by asymmetric cell division

FERR TR X MRS ARIERT RS
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Asymmetric localization of B-catenin before (A) and at telophase (B) of asymmetric division. Arrowheads indicate cell boundary. (C) Polarity orientation (arrows) of epithelial stem
cells (light blue) is redundantly controlled by three Wnt proteins (CWN-1, CWN-2, EGL-20).

FHR AR QRIS ES S, IEIMICHRLTZES Various cells including stem cells undergo asymmetric cell di-
BITHABEEDE T, 18R C. elegans DIEFEACDHIIBIZIHZEF  ©  visions to produce daughter cells with distinct cell fates. Most cells
[2BATZVHEZIETMICBESE. BIEAEICHEL. £ - in C elegans have the same anterior-posterior polarity in terms of
DM ZIEDE T, B ATV DIENMABEEIYIADEM - localizations of Wnt signaling components such as 3-catenin, and
BTHERINCV\EI, COBEFECAEMER>TWSDT, - divide asymmetrically to produce a variety of cell types. Similar
S TCOMBIZBIEDOAEZE > CVET, EDOLDITHEENAE - asymmetric localization was reported in mouse ES cells. We are
ZH0. FEIMCHHL . BRE CEEDBEFERELTH ¢ studying how each cell knows the correct orientation, how it di-
ENERZEETODIMFIELTVET, © vides asymmetrically and how the daughter cells acquire specific

. cell fates.

Selected Publications

Negishi T, Kitagawa S, Horii N, Tanaka Y, Haruta N, Sugimoto A, Sawa H, Hayashi 30;115(5):E954-E963.

Kl, Harata M, Kanemaki MT. The auxin-inducible degron 2 (AID2) system enables Sugioka K. Mi K< oW | ind

controlled protein knockdown during embryogenesis and development in ugioka i, lZumnoto K, awa . nt regulates spindie asymmetry to generate
Caenorhabditis elegans. Genetics. 2021 Dec 2iyab218. 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

Multicellular Organization Laboratory ZHARRBEMTTE https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/sawa/
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Multiscale understanding of the structural principles of mammalian sensory system

HFLRRERORERELZRETHERETS
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(B) #ZRIBNANT B 72TV AUV R GABA Y IFIC KOS EEREDTER S NS, BSRIRIC LSRR S L\ SHL LRI RIES N,

(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.

BERICLDNMREDOBRIBLISEMDEFICEOTERET
o TZBIRINDAP Y DRERREELEF. 7F HHFIE B,
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DIEZRELCVWET, ZDOHIC BEZFE. nFENZFE. 25¢
FAA—IVD BREEF hSURYFTAGH. BT TF
FIREBNT. WWFELESHRERMZBAaOEET. CDOKD
BHFICLD, BERBOREMREDISE L EDEELEEAD
EHHIMDEBEXITNET,

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, McIntosh
JM, Jing M, Li'Y, Berson D, Yonehara K, Awatramani GB. Rapid multi-directed
cholinergic transmission in the central nervous system. Nat Commun. 2021 Mar
2:12(1):1374.

Multiscale Sensory Structure Laboratory ZPEEREIEEZTE

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
MBS >N B ERRi 2 BMEL T DNA B ORHICE S

AID2 [CLBY VI SOEDER, () TOOVENERMUIENS /SO Eld. A—F> Y P00 5-Ph-INMBEERICBVTZEER TIR] ISRHSNCRRICHBSND. (B) ADE
AD2(2&30e—Y VP IOy RAD21 DA FREE, AID2 (&L DIRANDBRETTREIC T Do

(Left) Target degradation by the AID2 technology. A degron-fused protein of interest is recognized for rapid degradation by a TIR1 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.

SMREL. BIPOY >/ OEDBREEERNRLT BEDY
VINOBOMERNBRETREICT oA —F 70Oy (AID) #%
emFELELIZ, SOICAREAID2 DRFEICKD. BEHSV
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DELIZ. BEFRRMARECHC, AID2ZFABLUTE MY
NOZEARRT DNABRDMTHNS AN =X LDOEEBRICEDE
ATWVET,

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

SaitoY, Santosa V, Ishiguro KI, Kanemaki MT. MCMBP promotes the assembly of
the MCM2-7 hetero-hexamer to ensure robust DNA replication in human cells.
Elife. 2022 Apr 19;11:e77393.

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

DT AR TS EE

Molecular Cell Engineering Laboratory

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

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

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

KANEMAKI, Masato
Professor
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Understanding cell architecture through quantitative microscopy and structural calculations
HRER RO EBBIERLEEHEZEBLT [BREFROVWEWEE]| 21#95

RROMIENH (£) . BIUBMEEICSITSMIIERE (4). LRIIEEOROBEHIEGT. TRIFEENZaL—r3Y, (B FOMBEEDSEERIZ

BREHRAS - AR LRFEOY IO P ZBULTRARLIZDD,)

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].)

RIS ERNEDI =5 TRE TS, IRIFZ DREIT,
SEEYAX CHRASIAERPNSE S EEIC B
BLTOLWEIH COFRNFHFRHNoDIEBIZED<HDTIFAL,
2<DHFHESERIIED EITTVES, FHREETRE Ol
[TEERDVVEWNER] HNEDLSITEESNCW\SH?] ZT7—
Q1T AEBOBMIBER R, NS IACOFHEBEL
RIS S OIERIPY N B ANB A RIS N, S5
FTICECE I DL <AHERRFTLTVE T,

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.

Torisawa T, Kimura A. Sequential accumulation of dynein and its requlatory
proteins at the spindle region in the Caenorhabditis elegans embryo. Sci Rep.
2022 Jul 11;12(1):11740.

Cell Architecture Laboratory #HREIZE/FRE

Yesbolatova AK, Arai R, Sakaue T, Kimura A. Formulation of Chromatin Mobility
as a Function of Nuclear Size during C. elegans Embryogenesis Using Polymer
Physics Theories. Phys Rev Lett. 2022 Apr 29;128(17):178101.

Seirin-Lee S, Yamamoto K, Kimura A. The extra-embryonic space and the
local contour are crucial geometric constraints regulating cell arrangement.
Development. 2022 May 1;149(9):dev200401.

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

Kimura Group RIS ZE

KIMURA, Akatsuki TORISAWA, Takayuki

Professor Assistant Professor
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3D-organization and dynamics of human genome

M) LAOHVBHEEES A FIVA

KIAFRZETIE, e BT/ L DNADHBRBD NS, ZRTHICE
DESITHDEFEN. ZLTEDLSICEN/ LD GAEEIND
OO ] ZHAFRLTCVET, B, ENMBEEROIOYFYHET
HARRANETE CTERRICHFDEFNTVN S EZRELELZ, 5
& COMRZ, BLFHEIR. REDL. TEITRTAVIRGEE,
BIAWATIC DT TVWEE T, 1 DFAA—I VD BERRIRR
WRAA—IVD XIGBELERT, Y=ol —r3> S5ITEFLLY
JONTFURBRFBREEMAEHE T A—JBMseBiEL
TLED,

XOLAV—LGFHE (10-nm i) ([de iR
DRATETHRRA A TIHOEE N, FX
AVERRLTWS, JOYF VI DRIA] O
KIITAHDEN RANMER ORSEBEICLL
NT, YERERBIDEL KDEIEPI LN,
NPC, #2851 NE, #58

Human genome chromatin consists of
irregularly folded 10-nm fibers and forms
numerous chromatin domains in the cell
nuclei. Chromatin dynamically behaves like
“liquid” NPC, nuclear pore complex; NE, nuclear
envelope.

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

Selected Publications

lida'S, Shinkai S, Itoh 'Y, Tamura S, Kanemaki MT, Onami S, Maeshima K. Single-
nucleosome imaging reveals steady-state motion of interphase chromatin in
living human cells. Sci Adv. 2022 Jun 3;8(22):.eabn5626.

Maeshima K. A phase transition for chromosome transmission when cells divide.

Nature. 2022 Sep;609(7925):35-36.

Genome Dynamics Laboratory /NS A F=IAATE

Ide S, Tamura S, Maeshima K. Chromatin behavior in living cells: Lessons from
single-nucleosome imaging and tracking. Bioessays. 2022 Jul;44(7):e2200043.

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

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

Maeshima Group BIBHRE

MAESHIMA, Kazuhiro IDE, Satoru HIBINO, Kayo
Professor Assistant Professor Assistant Professor
RIS—1E HF 2 o HECBFES o3
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Revealing molecular function of SMC complexes in chromosome structural control

SMCHEARIZ KA OIAREETE SR O FFH
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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.
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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.

REFECFHRTEE

Chromosome Biochemistry Laboratory

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

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

Murayama Group | LIFfZEZE

MURAYAMA, Yasuto
Associate Professor

MLERSE gz

KUROKAWA, Yumiko
Assistant Professor
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The mechanisms of transposon regulation in Drosophila

2auYauNLTIZBIFBT AR VEIEIO A=A L

(A) pIRNAICEDYauIaoNTEBREFHIHMEOME (B) SPRMAMIIE Vasa BET 2 HIR I LM (77) (CH155
Piwi (80) DI (CQ) F> a3/ A AVY—2TOVTIDO—EELTER. fHIELTV\S/N\TRIE

(A) Schematic representation of piRNA-mediated TE silencing system in Drosophila. (B) Piwi (Green) is expressed in ovarian somatic
cells and Vasa-positve (Red) germ cells. (C) Fly strains we are maintaining and providing under the National Bioresource Project.

BRENT LOE KGR S0 EBRF (FSVRRY
V) 1 T LEMICEER R ERILCEELL, LHL. £ED
FOICLTEBRF NGBAFELTHER SN, SilsnTunsg
MNIARBATY, AIZEOMRETIIETNEN3VI30/\IZ
ABWTZOBEZEDFLANIVTERESHEDNLET, 512, piRNAKE
. JONT VR, EIEMREOREBIZE T LMITIREL.
DFEYZR. BERZE. BICAIEDEE TSR NDECTER
(NIG-Fly) Z3EBLIZBEF ZBRE YD CERBEF ORI
HEITBDE S,

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

Yamamoto-Matsuda H, Miyoshi K, Moritoh M, Yoshitane H, Fukada Y, Saito

K, Yamanaka S, Siomi MC. Lint-O cooperates with L(3)mbt in target gene
suppression to maintain homeostasis in fly ovary and brain. EMBO Rep. 2022
Oct 6;23(10):e53813.

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.

Invertebrate Genetics Laboratory EBEFNYNEGHIZE

Cong B, Nakamura M, Sando Y, Kondo T, Ohsawa S, Igaki T. JNK and Yorkie drive
tumor malignancy by inducing L-amino acid transporter 1 in Drosophila. PLoS
Genet. 2021 Nov 15;17(11):21009893.

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.

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

Saito Group ZEERIIFLE
SAITO, Kuniaki MIYOSHI, Keita
Professor Assistant Professor
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Molecular and cellular biophysics dissecting cell division and development

IO R EmEBN Tl RHERFELE D T TR RS

FPIUNYAATIV (A) EXDRZETIVIC, BEREDBOMEEINS (=IO RAEHFLTND. BT TIE. WAATIVE (B) HSMHLIHiiaEZ 6> THHitE RO AEREE
ADBED B SHEENICERSNSEREZHSHNLIZ (D).

SHBICAIAREERTL (O, SREEDEIC

Our laboratory studies intracellular dynamics of eggs and embryos using African clawed frogs and mice as model systems. We have recently revealed, using machine learning-based image
analysis and cytoplasmic extracts prepared from frog eggs (A, B), how a cell self-organizes the spindle, the chromosome segregation machine needed for error-free cell division (C, D).

IEDRZ BRI OMBDRNIC [ CihiE e NH T30
OV YA XDBERDZRICHFEL. TODIZEPRSSZES A

SVIICEES AL SRBEDEREEFIEL T LTI, Lt
FETIL EYIERICIIIUIIRE OBRRMIRIERIM. — 0 FX—
DV BBRENBBREOFEEREL CCNSDBERDIR
TRZEZENZEESRE TR, RN PHEREEDRINE
22N FIRIBZEEENRRD SR I NI EEDTNET,

In most cells of our body, a variety of micron-sized struc-
tures, such as the nucleus and the mitotic spindle, assemble and
function to control chromosome dynamics. Our laboratory uses
advanced biophysical technologies, including intracellular micro-
manipulation, single-molecule imaging, and in vitro reconstitution,
to visualize and manipulate such intracellular dynamics and unveil
the intricated molecular mechanisms that ensure proper cell divi-
sion and embryonic development.

Selected Publications

Fukuyama T, Yan L, Tanaka M, Yamaoka M, Saito K, Ti SC, Liao CC, Hsia KC, Maeda
YT, Shimamoto Y. Morphological growth dynamics, mechanical stability, and
active microtubule mechanics underlying spindle self-organization. Proc Natl
Acad Sci U S A. 2022 Nov;119(44):e2209053119.

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):202012001.

Physics and Cell Biology Laboratory  #JIEARELEY)F T E

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.

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

Shimamoto Group EZARIATTE

SHIMAMOTO, Yuta SAITO, Kei
Associate Professor Assistant Professor
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Center for Frontier Research B RISz 49—

Revealing mechanisms and impact of DNA quantity changes
DNABZILZHEST ) LEILD T TFHEEA NI DIREH
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(A) FEMALEDDNATIE—HDZE(LIZD, READO—EDERRIELEETDE DNABHZ( TS, (B) HEFBEROMIIELDRIEES TH D RY—LRNABGFOIC—HIFZ
HBOEFICEIOTHERFSNTVS, BIRIE, Ctid 5/ SWBEHRIBS 2 EURY—ARNABGFOIC—HABED 2 E0HI 300 IL—(CETIEMS 2,

(A) DNA quantity changes when chromosomal DNA copy number changes or when chromosomal DNA is excised, circularized and accumulated. (B) In budding yeast, a ribosomal RNA
gene is tandemly repeated and its copy number is maintained by numerous factors. The copy number of ribosomal RNA gene is almost doubled, when a Ctf4 protein is absent.

FI=BORRETIE, EICHFEREENERZRULT. DNA
DEZZSEBRIET/ LEACDEDEL SEADZXITRRIO,
ESEEEICEDRDEA /O EERDDONIDVTEREL K
SELTVETD, BT, ek ETRERS O DNAJE—HHE
b3 DBIEPEEARD—EBHIOHSN TR ELIZR BN IR
RDNADESE - BfE 92 BRRICERL. 2ENEFZ JO0—F%
FIULT DNASZ b SEMCIBRR I 22 B 8L T ULET,

We aim to understand molecular mechanisms of genomic
changes that result in DNA quantity changes and how they impact
cellular and organismal functions. We particularly focus on study-
ing DNA quantity changes that involve copy number changes of
repetitive sequences on the chromosome as well as production
and accumulation of extrachromosomal circular DNA in budding
yeast and human cells.

Selected Publications

Yokoyama M, Sasaki M, Kobayashi T. Spt4 promotes cellular senescence by
activating non-coding RNA transcription in ribosomal RNA gene clusters. Cell
Rep. 2023 Jan 31;42(1):111944.

Sasaki M, Kobayashi T. Regulatory processes that maintain or alter ribosomal
DNA stability during the repair of programmed DNA double-strand breaks.
Genes Genet Syst. 2022 Aug 4.

Laboratory of Gene Quantity Biology &G FEEYFHTE

Sasaki M, Kobayashi T. Gel Electrophoresis Analysis of rDNA Instability in
Saccharomyces cerevisiae. Methods Mol Biol. 2021;2153:403-425.

Sasaki M, Kobayashi T. Ctf4 Prevents Genome Rearrangements by Suppressing
DNA Double-Strand Break Formation and Its End Resection at Arrested
Replication Forks. Mol Cell. 2017 May 18;66(4):533-545.e5.

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

Sasaki Group {EQAKRIFTZE

SASAKI, Mariko
Associate Professor
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Eco-evolutionary dynamics: interactions of rapid evolution and ecological processes
A RB-E(LENRE SRR (LS AR R T O A M ENEH

(A) EBMEEETIV (L) EEGBEBEETIL (F) ZHEAGDEDIET ERER TN/ WO DHBETINZRBEL. BITIS. (B) BNTSVINYDILY & YISV
S OOOLSERWVERAVOIRXLEERT, B PRAERILI D, CCCHRONICERERZLEIC. MAIZRZEETD (B SHERLD).

(A) By combining the quantitative genetic model (above) and population dynamic model (below), we construct and analyze mathematical models of eco-evolutionary feedbacks. (B)
Microcosm experiments with zooplankton (rotifers) and phytoplankton (Chlorella) examine theoretical predictions. Then, based on the experimental results, we construct new theoretical

models (photo by Dr. Minoru Kasada).

EVIRBOZF YL T, ZRICKRIBEZZLSBTLE
F9, FORDHEREBEADTREBICH . BIAEDFIOIERZ
<l EBRRINEEY, EBOMBEZETIE. HIETT /LRI -
BERER - AYVBTZEHEAAHOTE T, MRE L PRIBE AT B
EVDTTEDZIMEREE) - BEEBGICRIFTTFES, &
(b EERRDOBCH <EHE I —R/\WoZHFTLTVET, B
DEGIZRME . EVBERNOBZEMOMEEER - Stz
FNBZEICKDOT. EYZHRMEOSBIENTIERZ BIEL TV ED,

Organisms modify their phenotypes flexibly in response to
environmental changes. Such rapid adaptation to environments
can prevent population decline and extinction. Our laboratory
combines mathematical models, microcosm experiments, and
meta-analyses to investigate the effects of rapid evolution and
phenotypic plasticity on population and community dynamics as
well as complex eco-evolutionary feedbacks. Our aim is revealing
dynamics of biodiversity through exploring interactions and simi-
larities between intraspecific genetic diversity and species diver-
sity in biological communities.

Selected Publications

Yamamichi M, Gibbs T, Levine JM. Integrating eco-evolutionary dynamics and
modern coexistence theory. Ecol Lett. 2022 Oct;25(10):2091-2106.

Yamamichi M. How does genetic architecture affect eco-evolutionary
dynamics? A theoretical perspective. Philos Trans R Soc Lond B Biol Sci. 2022 Jul
18;377(1855):20200504.

Theoretical Ecology and Evolution Laboratory IBs4REE(LEITTE

Yamamichi M, Letten AD. Rapid evolution promotes fluctuation-dependent
species coexistence. Ecol Lett. 2021 Apr;24(4):812-818.

Yamamichi M, Kyogoku D, Iritani R, Kobayashi K, Takahashi Y, Tsurui-Sato K,
Yamawo A, Dobata S, Tsuji K, Kondoh M. Intraspecific Adaptation Load: A
Mechanism for Species Coexistence. Trends Ecol Evol. 2020 Oct;35(10):897-907.

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

Yamamichi Group [LERZEZE

YAMAMICHI, Masato
Associate Professor
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Advisory Board 7 R/\AH1—R—R

I Human genome sciences, molecular biology

Ee TV LETERARTR. EhLROSY RV Y LINEOER (1986). b
SREDEET Period DFR (1997). b 21 EReihaiEs (2000) 48,
FHEFE UEIHE. LREE (2003). FEXEE (2003). HEAFRERS
=E (2001) HEZH,

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.

e LR TN

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

e

PR HPU—R—R
(ERAPZERD)

I Regulatory gene network in plant responses to environmental stress WEEZI2F: s W Y NFINY=da i1k iDL s i i -3

EIFRBASLRICISE LBISLTCEFL TS, BB PREANLAEEDIR
BANLRICX I BB ICHITSEEF DESHRHETE I FIAREDEM
RSO —o % AL,

FEZE EINFE. BEEE (2016). RKEREFHTZ—=8. BEENFEE
(2020) . 2+ IREHEZH,

Plants respond and adapt to survive under environmental stress conditions. We
have elucidated complex regulatory networks of transcriptional regulation and signal
transduction in plant responses to environmental stresses, such as drought and tem-
perature stress.

Major Awards: The Order of Cultural Merit, The Medal with Purple Ribbon (2016), In-
ternational Member of National Academy of Science USA, International Prize for Biol-
ogy (2020), Japan Academy Prize (2023), etc.

I The control of mitosis by protein phosphorylation

DIELDOREDERIE. 50BN VB SR (PP2A) DXEEN UVER1ED
EFEEDS D0 VBRI REERFICEIDT—R/\WIHIHEBIC L oTHRERIC
WO TDENDZETH D, [TV ]| DRRE.

FHEFE EMBO X/ \—, /—NI)VEES - EZETE (2001) ZEZH,

Il

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.

I Stem cells and early embryo development in mammals

AERREIC 3R o DR < AR lRa(E. HRIDESREDAN X LERTT S DIZH
DENIZY—IIZHED. ZNUZEDTHENEEDTEADNZ A LD SDOFEEBD
BRRICDENDEERD,

FEFE EEIIHE IO /DR o AEFAFRMERHTRE. —H—-
AR VE (2015) HEZH,

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 Eukaryotic DNA replication

BERAARICHEWT DNABRIEIED L SICHBASNDDH. EDLDITHIE=NT
WBDH\ EBEFHDIEOHEDLIITPAZEIILHETDERICESLTLDDH
ZIERITDEZENETD,

FEZE RENZTPHTZI—R8, H—RF—EEE (2019). L1 -IvTER
B (2016). BEEIIH=TTO—. R - ¥—U2E (2003). EMBO X>//\—
HEZH,

We aim to understand how DNA replication initiates in eukaryotic cells, how rep-
lication is regulated and how the misregulation of replication contributes to diseases
including cancer.

Major Awards: National Academy of Sciences, Canada Gairdner International Award
(2019), Louis-Jeantet Prize for Medicine (2016), Fellow of the Royal Society, Paul Marks
Prize (2003), European Molecular Biology Organisation (EMBO), etc.

BFTEEN,Research Activities
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http://www.nasonline.org/member-directory/
members/20049536.html

SHINOZAKI, Kazuo

Advisory Board

(Honorary Scientist, RIKEN)

(University Professor, Nagoya University)
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HUNT, Tim
Advisory Board
(Emeritus Scientist, The Francis Crick Institute)
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ROSSANT, Janet

Advisory Board

(President, The Gairdner Foundation)
(Professor Emeritus, University of Toronto)
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https://www.crick.ac.uk/research/labs/
john-diffley

DIFFLEY, John FX.
Advisory Board
(Associate Research Director, The Francis Crick Institute)
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International Strategic Advisor  [EIBREES 712/ F—  Visiting Professor B E#U%

Chromosome organization and function in time and space
Y AD IR BT B E S HRE

T=BIFREBAEAA(FTZUADEKICHDFRIBEERRLUTCND, A2 E Department of Chromosome Science B{E AN X LR
D HEOFREBADZERE/—> EODIT. YRR DRE]. BEHZDE
FRERADARTUY Y. ABROBIB S EDES ST OVTHIELTLS. KLECKNER, Nenicy
............................................................... vls'tlng Profelssor )

We investigate the principles underlying macroscopic chromosome bﬂﬁﬁ;;m'm Professor of Molecular Biology, Harvard
dynamics. We study spatial patterning in mitotic and meiotic chromosomes, sersgntysurons I — S —
emphasizing roles of mechanical forces; pairing of meiotic homologous e
chromosomes; and cyclic global nucleoid fluctuations in E. coli. N=N=RRZFE N=2T)) AS2ADTENZHIR)

https://projects.ig.harvard.edu/kleckner_lab

B7SER). Research Activities 49



50

International Strategic Advisor [EIBREFEE 77 X/ \- HF'— / Visiting Professor ZE %%

Population genetics theory and its application to genomic data
BEBIEZEGRET ) AT —I~DZDIEH

&M B, MRS VD SHIFHEMEICHITDE W— TR T DTN,
DNABHIZRETDOEN - E(LEGEF R SRt FEORF.

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 4/ /s * 1L SR

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

FU, Yun-Xin

Visiting Professor

(Professor, University of Texas)

J—, Ay
HEEHR
(TFYHARFHR)

Genetics and genomics of adaptation and speciation

BISEES LB T ) LFE

BIGEL A DEGERET/LER, TENEDOBGER CHRER,
BRO ERBEBEDOERERSHTTD.
My current research is focused on the genetic and genomic basis of adapta-
tion and speciation, the genetic and neural basis of behavioral evolution, and the
evolution of sex chromosomes.

Department of Genomics and Evolutionary Biology ~ 4//s « {LFRZ R

http://www.ee.iee.unibe.ch/
PEICHEL, Katie

Visiting Professor
(Professor, University of Bern)

1T, TATA—
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Critical periods of brain development
FFEEICHB T B ER 5

FER OB D NIRRT F S LA ZRIB I ©. FRFREIZHIMH TS GABA
[CIER DENFZ N FIRMRZ T AR O A TABEORHE A A AISAIC
DTS,

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 All.

Department of Gene Function and Phenomics E{&HEMITHR

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

Visiting Professor
(Professor, Harvard University)

A>3, dh7 K
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Vertebrate sex development

BHEBIMIC B B LSS

IS AEDRTR. Mt BREFAICEOIMRREEEEL. T DR
BASIBI B 3N F AN X DR EE Y,
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 B{=ZEMTTR

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)

NV H—, UFp—R R,
EEHF
(FHFHRARZMD P V=YY DA S — BRI FER)

Chromosome replication and epigenome regulation

REFEMNEICY 3Ty 7 I

BANTOOYTFYNNDECTHERSNDDNE, BREIONTVOEBMEE
BICHETD. BITBIREBECTERICENMN TSI AN ALEEZNIE
BEEEMBEEICEDLDICFHETINERZBEIEL TS,

The time and location of chromatin replication in the cell nucleus dictates
its composition and structure. We want to understand mechanisms eliciting
developmental changes in replication and how that influences normal and
diseased cellular function.

70 EEDResearch Activities

Department of Chromosome Science B{E AN X LHFFEZR

https://gilbertlab.sdbri.org/
GILBERT, David

Visiting Professor
(Professor, San Diego Biomedical Research Institute)
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Share our research findings with society through the technology transfer

MRBEOHZBIT, 1/ RX—a AlHEBIE U7 EE TS

MFEFDSEFNIATRNREEBL.. HRIT&ET. LA
IN—aVEIHZEBIET CET ERMADESICEMIDC
EDHADE T, MIHZHPEDHRE. (R, SERZN
SEHIC, HE. ZEIT. RS ORBEREESEEEE).
g, HRBEEESEHEL T FAFTFAD [F1] ZHRICDERTS
TEWLDFT,

Fz. BEEZTEICHNUDEGEROIEEWNCET 2483
ZEOAELT, EEDOKE - FFTHEES TN DEEH, AHIEERSIE
EE) (RS —. BB, BHREE BEU—UYavd B
RBRETE) Z217oCVFET,

(2022 FE=i8)

KNHIRAEE (G5
Intellectual Property QUANTITY

HEZEHHPE  Patent application 14 ¢
$SEFESR  Patent registration 2
EREOHF - ZERAFRIT 264
Joint research agreement with the private sector

SAEVR BEMTIAZZE  License agreement 364
MTA  Material Transfer Agreement 758 4

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

We are committed to managing our intellectual property de-
rived from research by patenting, maintaining, and licensing in a
strategic and efficient way.

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

Selected Publications

FARBERRIZD. RBZICHITDMPIRIAVSOE(LERE. BEMFFERES.

Vol.19 No.3-2023 : 37-48

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,

NIG INNOVATION

Overmann J. Multilateral benefit-sharing from digital sequence information will
support both science and biodiversity conservation. Nat Commun. 2022 Feb
23;13(1):1086.

BAEERR. FRD S 10FBZ MR R EEBES LT IINEIIEROFRE.
HARFZZ5E. Vol.18 No.1-2021:32-41

SAREERE, HOEOENEEDHMEEF MO BHOLBELEDIEHC DT, B
BEERMNAMAORESIOFBEHEEICLRTEDEMACDOVT. M0
#E). 2018 23F95p. 9.60-9_64

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

ESE - AHRIER

SUZUKI, Mutsuaki
Director

IIANEERR =R
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Office for Research Development

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

Wz /581L. A, IR (Institutional Research)

[FRFTICEDDAM DN, FORENERAPRICEIEL . =528
paka == pitooliel

FAEL. COEEEEYN—IZ3DOIvYaY (R,
IR [L3R) ZHEELTWLET,
LY vaL: A d
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SOEEEGHOBN IR RIRIB DGR AR TR EEED
BERFLCHRE IS A= T—ORHDNE LTz BiE
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® ¥R

BERALRBROZIFE, —Bds. MIRIZ1=77. 2RIEEES
BEZHEICHIEDES, RIFTFEOENENICAELIZIYTY
YMAIHVESE X BBABRE ANV fF. TLRUU—2Z
D17/ SNSEZBLTCRELET, o, BEMITHLT 1949
ENSH<EE FEREFITLUCLET,
® |nstitutional Research (IR)

HIEE A ICBE I DFNAEE /BT — 97N - DL
F9, BENEIEES CE DG —YEMEMOEE PEERS
EZEDIERISEBLE D,

Office for Research Development

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

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

® Strengthening of Research Activity:

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

® Public Relations:

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

® |nstitutional Research (IR):

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

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

DY —F « PREZZAN—45—F

KURUSU, Mitsuhiko
Director

RIBAE =5

SEINO, Hiroaki
Assistant Professor

JEERERE B
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Office for Gender Equality BLZHESEHHER

Office for Gender Equality
BRI EHEE R

ZENREE

Multi-purpose nursery room

SZHESEHEEL. EEHO—— vt CaotE. MU
TOXITHE R e RAL CLE T,

¢ ZENREZEDEE
o —IRBDREM
O T IRE DECEIC LB RN &R
&I DREBRDIRM
O FFE s b DIz D =F—1R(H
FILDETHELHBSEHEEER—L—D (https:/
sites.google.com/site/nigdanjo/home/) EZELIZSU, EIn
MBI SBLABS B DR PHEZEDIEB DO HIBHEL
TLEY,
SLHBEZEHMEE T, HEIISTH<ALSADRZDL
THENERECEIRERFBERELCVLET, CBR. JEZE.
CHERKIZ. SREEIC (danjo-nig@nig.acjp) FTHIELZSLY,

Office for Gender Equality

—BHREDKT

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.acjp”.

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

BLHRZEHER

HIRATA, Tatsumi YASUIKE, Yuki YAMATANI, Noriko
Director Staff Staff

FHIEDH =5 G) AR z8 @ IUBET 2B ®

MIYAHARA, Kazuki
Staff

BEE—/ =260
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Technical Section  F1fi7ER

Technical Section
FifreR

BEFUHEVIAFRLIE

Transgenic mouse production service

ERESOKE BEEE

Management of rice paddy fields
and green houses

HitiRE. FTREBERBOEF T 1220RMBENFIBLTLET,
FZREMREPLZIEIA_YNIEBESN. ZN2NHOEDEMEDSL)
BB COEGHRADIRFTEEIZ B TL\E T, FDEFIRIS
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LTLET,

Technical Section

>auIIUNI RSy DHERS 58

Maintenance of Drosophila strains

~OYVAITTYIE TSIy aDIE

Development of transgenic zebrafish

TRREIRIDAIE DR

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.
* 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.

® Experiments in molecular biology using human cells.

® Technical support for projects of NIG.

® Technical support for Genome analysis of COVID-19.

® Maintenance of NIG environment.

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

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

FeAfTER

O Technical Specialists
)
MAENO, Akiteru  Technical Specialist
BIEFEE msrma
YAMATANI, Noriko  Technical Specialist
IIREF nirsrma
0 Research infrastructure Technical Unit
BB
FURUUMI, Hiroyasu KISO, Makoto  Unit Leader
Manager A8 H ms
3 E HIRAI Tomohiro  Subsection Chief
DBLR Bs IERRe.

FiER/ Technical Section

O Project Technical Unit

MIYABAYASHI, Toshie  Technical Staff
EMEET prwns
KASHIHARA, Misako  Technical Staff
MREDF mrms 6

0O Facility and Equipment Technical Unit

IO EAiTHE hEEg R R AMTHE

YANO, Hiroyuki  Unit Leader OISHI, Akane  Unit Leader
REFBhZ & RNadbha s
SAKAMOTO, Sachiko  Subsection Chief SAKA, Kimiko  Subsection Chief
REGERTF mE R FEF me

IMAI, Yuji  Technical Staff
SHIEZ wima
KASHIHARA, Misako  Technical Staff
MREDF mrms






56

Intellectual Infrastructure Center HEFIFEE 45—

Bioinformation and DDB]J Center

HaifE# - DDBJ > % —

DDBJ (DNA Data Bank of Japan) [&1987 FIZE&IanE
LTz. EmRERTRE T R—N38/cdH. KEDNCBISIUER
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LTWEY, BEEMIBHRES— (KOBIC) £biphL. EER
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2009FEH5IE AR I—0OT VDT —HZNETD
Sequence Read Archive. FIETOYTOMET —5%ZBREDS
& BioProject. AEMEMDIEHREEIEI S BioSample ©HE « K+
MTHALTEELTCVET (TRIA) . 2013 FICIE. BZEE M
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VMBI ERRLTOED,

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

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

\ DNA Data Bank of Japan |
DDBJ Sequence Read Archive
DDBJ Trace Archive
The Number of Bases by Contributors to DDBJ Release
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HEFIA - #EFF Intellectual Infrastructure and Collaborative Research

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 1600 registered users conduct life sci-
ence research on our supercomputer system.

Bioinformation and DDBJ Center

4api5%R - DDBJ 2245 —

ARITA, Masanori
Head, Bioinformation and DDBJ Center

BHIER tvo—& @

OGASAWARA, Osamu
Division Head (High Performance Computing)

NEE B oL EEmIR

FUJISAWA, Takatomo
Division Head (Database)

REEE Fon-—2EHE

NAKAMURA, Yasukazu
Division Head (International Affairs)
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SHIMIZU, Atsushi KOSHIMIZU, Shizuka
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SHIRAISHI, Yuichi ABE, Takashi
Bak— FaERE S
(ESIPAFREYS—)  GRRAS)
KINOSHITA, Kengo ~ SEITA, Jun
AFEE BH
(A (L)
TANJO, Tomoya ) OKUBO, Kousaku KRYUKOV, Kirill
Division Head (Internal Affairs) Pre | |
i e RARNE a7, FI)
FAEED mnsssns @0 )
TANIZAWA, Yasuhiro  NAKAGAWA, So
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NIG Supercomputer System

ENDBEEMAEHA—/S—a E1—F Y AT A

B, EIEERY)T—9/—2 (INSD) DBEBIOE
EDOHREICETERERZREIDIH. 2—/ I 1—4>
2T/ BER/SOY) ZBRLTVWET,

BRSOV FEBRIZH TR LICBITIRIE PREL
TERFET =5 DR T, 201 8FICHALTZAIRR RS
L—o& 201 9FICEALIZHLWET B AT AICKD, Ein
MICGADRMIBEET/ LT =5 DL D%, KIRRIEHRZ
MTEDRELEICVEYT (FRSR) . ERNOMFED S 1—
TEFEBIFZINITED. THRIBREDN 30TBLUTESE
BN TNRVREITEY, AEREI-—TICETHRIBEICED
<KE:Off. S8 /—REBETEEI A TYavbAEsNT
W&, BF2E 150 A EOHBEHSTFIIL T 1600 ADT—H
BHRBLTWET, F#MBILEGMR/ XY R—L_— (https:/
sc.ddbj.nig.acjp/) ZZBRRIZSL,

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 1600 users from 150 institutions register to
our computing environment. For details, please visit our website
(https://sc.ddbj.nig.acjp/).

20198 AR/OY
(201 28 AR [FHE)
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2020 FLABEDIES
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AMD EPYC Rome 7702
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4XFDR (56Gbps) 4XEDR (100Gbps)
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Intellectual Infrastructure Center

Advanced Genomics Center
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“TAICRETEDS L SR DEREEDHTLET,

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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KUROKAWA, Ken

Head, Advanced Genomics Center
EI

s —K ()

TUNOLY DA ODA IRLYVEE

OB A% YOAXST AR PYAA FVIDFISFU, bR EXYUARIT
YYUOHEBRER, A, (DR, MiPREL S

o WAEMS L NBTER. RRE. EME. BRARERHER. ~O7UHEMERE.

HHEEME. R0 912
o X5/ e (BB B, D) . 8%, )l BPA. T BR. BB R. T%

TOYODA, Atsushi K

Division Head (Sequencing)
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[0 Sequencing Division
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[ Data Analysis Division
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KOHARA, Yuji - Project Professor
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MORI, Hiroshi
Division Head (Data Analysis) LR o
7I7<'7T( EEE INOUE, Ituro  Project Professor
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FUJIYAMA, Asao  Specially Appointed Professor

H BRER semE e

NOGUCHI, Hideki  Project Professor
FORM sEzuE oo

HIGASHI, Koichi  Assistant Professor
R K mmm

BABA, Tomoya  Project Associate Professor
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TOH, Hidehiro  Specially Appointed Associate Professor
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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 Bioresource division
participates actively in the “National Bioresource Project (NBRP)” by

the Ministry of Education, Culture, Sport, Science and Technology,
Japan, and takes a role for management of E. coli/B. subtilis, Rice,
Drosophila and Zebrafish as central or sub-central organization for
each organism in the project. Furthermore, the Database Division
also contributes to NBRP as the national center of bioresource in-
formation, by taking responsibility for development and manage-
ment of the relevant databases.

MHSHRAIZRELTVED, KBE/ HEE. 1% ¥3ud3
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BEIERAEEOPZELTERILTVET,
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Genetic Resource Center

SATO, Yutaka

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

NONOMURA, Ken-ichi
Division Head (Plant Resource Development)
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Phenotype Research Center
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Technical promotion division provides implementation guid-
ance and improvement consultation on experimental methods pro-
vided by the facility.

B Y2 R HEESPT
LHERDFEE L)Y —2AORHPPBLCHELETIY—RDE
REELET.

The division provides resources developed by the facility or re-
design our resources upon request.

HEFIA - #EFF Intellectual Infrastructure and Collaborative Research

Phenotypic analysis using bioresources is essential for ad-
vancing life science studies. Phenotype Research Center provides
genetic research tools and resources created by our institute as
well as our facilities and guidance on research techniques to aca-
demic institutions and companies throughout Japan with a ben-
eficiary-paid service. These support programs will further advance
life science studies and stimulate industry-academia collaboration.

55 FHEE SR
FERNEREER LI R ORI O SR CRIAE A EER
EFNENO—EEBICOIBHE - B ERIELET.

Facility utilization division supports phenotypic analysis using
experimental facilities and the breeding/cultivation of experimental
model organisms over a certain period.

Phenotype Research Center
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Head, Phenotype Research Center
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Division for Development of Genetic-Engineered Mouse Resource
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Division for Development of Genetic-Engineered Mouse Resource

The Division for Development of Genetic-Engineered Mouse Re-
source was established in 2011 to provide mouse reproductive engi-
neering services. We are providing services not only for our institute, but
also for other universities and institutes. We are planning to expand our
services to industry.

<Main services>

1. Establish transgenic mice

2. Establish knock-out/knock-in mice

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/

T NBERY D ARF RS

KOIDE, Tsuyoshi
Division Head
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Microinjection room

Microinjection into fertilized eggs

Support Center XIEtZVH—

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
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The Animal Research Building

Frozen embryo and sperm storage system
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Support Center XiBEtZVH—

Chemical and Radioisotope Management Unit

Ei -7 M—TEHI=y}

FA Y= DOERICAV S HEHRAIERR S Alk.

Survey meters and files used for the management of radioisotopes.

LoREFE Tl BYPROBMCIREE G EE KIS
EOHMBEEFALET. B P Vh—TEBIYNE 7
AYS—TZERITOMFTE T R—bIDEEDIC, BELEERY
PAYS—TDEEEBHLET,

# R Caenorhabditis elegans|ZI3. B FEY KOBELTFH
BEERDEELFICWALLD. B FRRHEOBRLOET
FREGDERZESICTESDHNRDDOE Y, B FHIMHR
TLDRAZEOS L. B FRROGSEFIHRF CThHdN17
CORNAZSIRIC, HEERRITICIRIL DRTRSADRFE. FIRGHH
Z=R|TSRIVELCFDORFE. TOHEN OIS EIRHRED T
THEDGTNED,

Life science research makes use of toxic and deleterious
substances and radioactive compounds that are harmful to the
human body. Chemical and Radioisotope Management Unit is re-
sponsible for the management of hazardous chemicals and radio-
isotopes, in addition to the support of 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.

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

Chemical and Radioisotope Management 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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Assistant Professor
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Database Center for Life Science (DB
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SATHATVAREH TR, HRAPTHTZXDZHET—
IN—2 (DB) BMRRBSNTED. ZDXERDRATDERICAR]
RICHEOTVWET. L. [REEDBHRDHSEN] [N
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HE. DB DRV B DT DIREFE RIS T TlEdDFEB A,
K5 —LDBIREILDOHZERBE LT 2007 FICHIBEED
I —ELTERBSN. K. DBOFmEILEREICEH. A
ZDNFELZED0 S IFRRAMOMFTRE LT —EADFE. DB
DEBRELZTOCSE LIz, 2023FCR}T—IYATUR
HEFBEBRRIC/ (T —IRTHRDERESN. DDBJE
VEI—FEFINETULISRDEHDEFIDBERSNE T, B
DT = DBIERDORD oY FI—WREHKBLTNEET,

TA—RYSDREDT—IN-AERBI 5T &
LTIREL - Raftl. FI2T7—9BDUVI1EHR
EHRIBIH_ET. JERDT —IN—ABREBR
TR R OT— e Y R— 9L —L0—
2 TogoDX (https://togodx.dbcls jp/human/)

TogoDX is a data exploration framework based
on the integrated biomedical databases. With the
knowledge graph built by standardization and
integration of data, TogoDX supports knowledge
discovery and data analysis beyond traditional
database searches. (https://togodx.dbcls.jp/
human/)

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 2023, BioData Science Initiative
will be established in the Joint Support-Center for Data Science
Research. Under the initiative DBCLS will cooperate with the DDBJ
Center and the related organizations stronger than ever. We aim
to generate a synergistic effect in terms of the effective utilisation
of big data.

Selected Publications

lkeda S, Ono H, Ohta T, Chiba H, Naito Y, Moriya Y, Kawashima S, Yamamoto Y,
Okamoto S, Goto S, Katayama T. TogolID: an exploratory ID converter to bridge
biological datasets. Bioinformatics. 2022 Sep 2;38(17):4194-4199.

Zou Z,Ohta T, Miura F, Oki S. ChIP-Atlas 2021 update: a data-mining suite for
exploring epigenomic landscapes by fully integrating ChiP-seq, ATAC-seq and
Bisulfite-seq data. Nucleic Acids Res. 2022 Mar 24;50(W1):W175-82.

Database Center for Life Science (DBCLS)

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

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.

https://dbcls.rois.ac.jp/
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Center for Genome Informatics (CGl) 4./ LT —H BT EtZ 45—

Center for Genome Informatics (CGI)
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TEREICBRIT S DFTRFMDOREFED. ZDI=DDAMBRE DT
SEEEBL T, U/ LRROHEICELE D,

S—=SNIADTI/ LTSI —, I—SHY
25 s FISERMAFSNIZEE TP SNV
BEDBRDIRREFHENMTZSD, BLAST/
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FPSAAYSDIEREMDT/ T—> 3158
CHICHRENICHERIDIENTED.
Coelacanth Genome Browser. Information
about the annotated genes and SNVs on the
coelacanth genome can be searched and
browsed. Homology search using BLAST/BLAT
is also available, and the results are visually
displayed on the genome browser with other
annotations.

Next generation sequencing (NGS) technologies have dra-
matically increased the throughput of DNA sequencing, and is
now widely applied to various areas of life science research. Not
only model organisms but all sorts of species are studied based
on their nucleotide sequences through de novo sequencing/re-
sequencing of genome, transcriptome analysis, and metagenome
analysis. In order to analyze NGS data and to obtain proper results,
special knowledge and skills of bioinformatics are required in ad-
dition to knowledge of biology. CGl is engaged in the promotion
of genome sciences by providing sophisticated technical support
to researchers analyzing genomic data, and by developing novel
bioinformatics tools and human resources.

Selected Publications

Kon T, Fukuta K, Chen Z, Kon-Nanjo K, Suzuki K, Ishikawa M, Tanaka H, Burgess
SM, Noguchi H, Toyoda A, Omori Y. Single-cell transcriptomics of the goldfish
retina reveals genetic divergence in the asymmetrically evolved subgenomes
after allotetraploidization. Commun Biol. 2022 Dec 26;5(1):1404.

Yano K, Noguchi H, Niki H. Profiling a single-stranded DNA region within an
rDNA segment that affects the loading of bacterial condensin. iScience. 2022
Nov 4,25(12):105504.

Center for Genome Informatics (CGI)

Yamamoto Y, Higashi A, kawa K, Hoang HTT, Yamaguchi T, Kawahara R, Noguchi
H, Nguyen TN, Khong DT, Tran HT. Horizontal transfer of a plasmid possessing
mcr-1 marked with a single nucleotide mutation between Escherichia coli
isolates from community residents. BMC Res Notes. 2022 Jun 3;15(1):196.

Mikami S, Miura Y, Kondo S, Sakai K, Nishimura H, Kyoyama H, Moriyama

G, Koyama N, Noguchi H, Ohkubo H, Kanazawa S, Uematsu K. Nintedanib
induces gene expression changes in the lung of induced-rheumatoid arthritis-
associated interstitial lung disease mice. PLoS One. 2022 Jun 17;17(6):e0270056.

https://genome-info.nig.ac.jp/
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National Projects

Platform for Advanced Genome Science (PAGS)
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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.
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Whole Genome Analysis of Novel Coronavirus
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Whole Genome Analysis of Novel Coronavirus Conducted by the National Institute of Genetics

BESIROMEGHE IO I ADORYT ) LFEITICOWT

HFUREEE (WHO) DR O0F DA ILABEAE (COVID-
19) O/SVFT=wo% 2020 3 BICESLZELZ. COVID-19
DERDAINATHDHEIOFTIAIA (SARS-CoV-2) &
RNADAIAT, BEILKICEDEVNTANAT LIFELEE
ENADEY, CNSBE)W—IE0AIIAT) LDERSICE DT
BSHNIITRZEDNTE. VAL ADZRFRIGHR ORI —H DR
B E B R ICAS<EBM £,

COVID-19774THERD 2020 4 BLARE. ELHEERIRIC
BB LENDH NZBRLHT, BF7 BICHEIHRERD
(CEIgoREZMELELIZ. TDRE. BREERHNISOERICED
& 2021 FAB LR FEBEEH SR NSRIET VT
(HBRE) DU/ LERES7ERREL. BN TALICBELTLD
SARS-CoV-2 DERZSHEE CHRSMNCL THEDET,

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.

KRBT CREERL SARS-CoV-2 7/ LB2FIIS. ERRERD
HF—HN=2 (INSD). BRO'GISAIDZBLCARLTED, &
FREFEHELD, A, S5ICEHEFRDO COVID-19RICEHL

TECVET, 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.

FEOOFOANADET LR ENICEE T 2B EZEmIRMiE (2021548 30R)

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

1 SBEGRFCD SARS-CoV-2 DY LEEF DR

Figure 1: Flow Chart of Genome Analysis of SARS-CoV-2 at National Institute of Genetics

27/ LERED SFRILIAROHIBENER (B5%5)) (2021 48F 20R)
BEENTRESNIZTILIRO2 T LEHRE AFEE TRESNIETILIHO2 T LIEH
AL, I AOBRFEREHRETD/\TOS1 TRITEEBLCLET, BHEbE®T
BHEMHETETIT BT BN TRHSNIED VKD EDHIR NS W DERA LDV ZEHER
TDENTSHET, LIFOFEL. auspice.us 5L nextstrain.org ZRIFBUTIERLTLE S, 7—
ST FIRES GREAFHE) ED

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

66  FHEFIA - HEEHT Intellectual Infrastructure and Collaborative Research



NIG-JOINT (Joint Research and Research Meeting) | #@ms-mra

ERDEGFATAIE. BEFICE T SREMFITORZEL T KE. MMIATHEIE OHERFEBENICRIANTNE T,
ENSOFE CHEN PO S ZRM TS0, RRIKOFINOHB EFRFDIFEEICLD [HEMTT] RO [F5Ea] ZF=ELTCLET,
REITRIE ST BEZOEBMFHMTONTED. 2022 FEHET 70 FOHBERATTEE 1 0 FOMTREZ T\ BREEREEDHITTNET,

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 2022, 70 Joint Researches and 10 Joint Research Meetings have been held
and achieved excellent results.

» NIG-JOINT | s#Emz

[(HEMATL] L& ERDECFRFFTADOMFEDSDERIAAICED
&, EXLEGEMFPIANDIRFRERBICKD. FEDITEREICD
WCHBELTITOMF T RD 3BT THEEZTOCVET,

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].

[HE#HFT (A) | [EFEHEEMTE] (CEFRIRSNDE. 28 - SERDIz0
|SE(GZ R I DI DIRE - FIEE N HaSNE 9, [HEMFE (B) ]
TIIRE - BEERUAREN LIRSNET,

In NIG-JOINT [A] and [l], 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.

Analysis of the mechanism underlying the vertebrate body formation by using micro-CT scan

4270 CT A+ > 2R\ - EHEBNY) O AR ERTE B O fi b

BERZE

Saitama University

NIAER e

Hox BfnF B SEBRECSVTERIIR
EZ48S, AR CIEIEISTryvallEE
937 DD hox VSR~ ENTNRKLIC
BEAZFERL. KREEZHIOIELIZ. &
FUTZ hox O SAS—REMFDERIZDULTIL,
NAOOCT 2F+2 2RO TEB DB PR
AR SRR L T2, 2R, YOO
B Hox 7 SA5—E[FREDHEED REH S,
BHEMIOD Hox BInFEHFENENDELE
BeHBOREEERELILCENRRSNTC
(Yamada et al., Development, 2021; doi:
10.1242/dev.198325),

» Joint Research Meeting

KAWAMURA, Akinori
Associate Professor

Hox genes play fundamental roles in
animal development. In this study, we isolated
seven hox cluster loss-of-function mutants in
zebrafish and catalogued their phenotype. By
using micro-CT scan, skeletons and soft tissues
of the survived hox cluster-deficient adults
were analyzed in detail. The results revealed
functional differences of zebrafish hox
clusters from the homologous Hox clusters
in mice, suggesting that the vertebrate Hox
genes acquired unique functions during
their respective evolution. (Yamada et al.,
Development, 2021; doi: 10.1242/dev.198325).

NAUOCT 2AF vV hox U S2A9—REZE BRI A
DT

Micro-CT scan analysis for hox cluster-deficient adult fish

| mxs

[tz &ld B8

RERFFTASN DT E DS DERIAHICE DS,

ENDEGEMFFTNA DRI AR CERES SRES T, SHRS
Tl SERGE R THONTVED,

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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EBEF. International Activities

B Activities toward international cooperations

NIG conducts various programs to support the entire scientific
community and to strengthen interactions among researchers world-
wide. The “NIG-Joint” collaboration grant includes a special program
to support visitors from abroad. Among the genetic strains resources
that NIG develops and provides to the community, more than 40% are
sent to researchers outside Japan. NIG has supported many workshops
aimed towards promising international collaborations and cooperations
in the future. Enhancing scientific communication skills is another way
that NIG contributes to promote international collaborations. NIG has
developed an educational curriculum for effective scientific presenta-
tion - called the “NIG Method" - and disseminates this methodology to
aid globalization of the scientific community.

B NIG International Symposium

Every year National Institute of Genetics (NIG) organizes an interna-
tional symposium of various fields of biology and genetics to promote
research and academic interactions among researchers from NIG, Japan,
and all over the world. In FY2022, “Chromosome Replication in the New
Era; Old and New Questions in Life Science” was held.

International and domestic invited lecturers and NIG researchers
gave lectures on their latest research, and active question and answer
sessions took place. In addition, a poster session by young researchers
including students and postdocs was held jointly, and interactions with
invited speakers were held through active discussions in front of the
posters.

Symposium website:
https://www.nig.ac.jp/symposium/symposium2022/en/

= Date: Nov. 11 and 12, 2022
= Venue: NIG Lecture 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 44 international members (including 27 SOKENDAI students)
as of February 2023. They are from Kazakhstan (9 members), China (7
members), India (6 members), Korea/Taiwan (3 members from each),
Vietnam/USA/Mexico (2 members from each) and UK/Russia/Italy/
Spain/France/ Philippines/Ghana/Bangladesh/Syria/Indonesia (1 mem-
ber 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.

EBEF. International Activities
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Activities and Events for Research Promotion
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» Activities for Research Promotion
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NIG Colloquium
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Biological Symposium presented by Dr. PEICHEL, Katie

INAAOIAV T VRI DL Dr. PEICHEL, Katie 558

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.

B 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.

» Events | 7 =
Open House Public Lecture Presented by Dr. KOIDE, Tsuyoshi
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As one of the events of the Science and Technology Week, NIG
opens its grounds and facilities to the public. Visitors attend exhibits and
special lectures as well as enjoying cherry blossoms in the campus.

B Public Lecture

Once every autumn, NIG holds a public lecture in Tokyo, presented
by its faculty. The NIG public lecture 2022 was held online.



Cyber Museum of Genetics

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

National Institute of Genetics (NIG) functions as the
Genetics Program, the Graduate Institute for Advanced
Studies, the Graduate University for Advanced Studies,
SOKENDAI and offers PhD programs in Genetics. Our
5-year program accepts those with a bachelor’s degree
or equivalent. Those with Master’s degree or similar
qualifications are also eligible to apply to our 3-year
program. Our graduate programs provide interdisciplinary
education with frequent seminars, journal clubs, and
workshops on scientific writing and presentation. Highly
qualified students can receive financial aid. For more
information please visit the web site of our graduate
program.

https:/www.nig.ac.jp/nig/phd-program/
main-page-top/main-page/
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An important mission of National Institute of Genetics
(NIG) is to create scientists who lead the next generation. As a
member of SOKENDAI, NIG (Genetics Program) trains students
who want to become scientists. SOKENDAI is a graduate uni-
versity, which was established in 1988. After a reorganization
in April 2023, SOKEDAI is now composed of 20 world-class na-
tional institutes (20 courses), which cover broad research areas
including literature, history, physics, chemistry, biology and so
on. Graduate students in the Genetics Program can enjoy sci-
ence in the enriched environment of NIG and also have inter-
disciplinary communications with students and faculties from
other SOKENDAI courses. NIG has more numbers of faculties
than students, thus, each student can choose some faculties
from other NIG labs as his/her Progress Committee members
and can obtain advice on his/her research from them at any
time. The Progress Committee system is useful for students to
widen the scope of their research by obtaining guidance from
faculties having varying expertise. Alumni who received their
basic training in NIG to become scientists play important roles
in broad fields, both academic and non-academic.

IWASATO, Takuji Chair
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Genetics Program, Graduate Institute

for Advanced Studies, SOKENDAI
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B High Quality Research

United under the term “Genetics’, graduate students at NIG continue
to expand the frontiers of life sciences in molecular and cell biology, 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.

® 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!

RAMARFRAS TRZH SRFHEL BEF -2/ Genetics Program, Graduate Institute for Advanced Studies, SOKENDAI




B SRR EEE eI —

BLRFI—ATIE. ERFZEELOETORLLENEICDVTER
DORSIRE CENT Y. EMMRBOIREFZR DR OOREZH
2. EEREHHINICHA. THAhyrarvddiiedBl [3
22N © IEmToN] 2B TCHTEZERLTVE T, BILHTITH
NSFEEZITTEL, BRHAHRE VAT LAZERLCOI—ATEgES

NCTWBIBEWDBDOFECSNMITDEOAEETY, F/o. HEICEK
DOWHARCHAIENELE. MRHARDIZODEBENRAMZSIZDIF
DIZODEEHTO>TCVET, BIEIATIE. ZRAFICHIEZEZF—
DSREICRMESNTUVETD, B 1 EOFRBEIC LSRR —
[ZIZT. EAADEZMREICLD/ A AOINI TV RI TR/
AAOIAIINTTEF —DEIDL SERIEHB D TONTVET,

B EHRBBICX BB HIE

BEEO-2E [~ A—ADAEREZLHETEE TS| £UVD
HEROHEICKERBBEZTOoCVEY, HEIAZKERLEFENS
N—ADIBBEHEDHETEDHRIIN—TICFIBLTHREITVE
I ENEBOFET. EHHEDIRE(C LI~ 4 NEEETO
JUAHIE] #RELTCWET, COFIEL. [SLDZENRAITHE
WIEERZEEBL. ZEOERCOOBEZTD] ELWDSHDTY,
SE—BHIBTERRD] . 3ERTIE. IBEHEUNDHEIZEDE
ANEECHASTEDERZITV. RT—YDREICDOVTEEZS
BIENTEFY BEZTIOILRA L), 2. 4FRICIE. ZNET
OMERBOLR—EZREL. IBEHEUNDAANDHENSEDN
FZERICYLTCOETHERETVET (BEZTOILAIN. V)., S5
[Z5ERICIE. ARFAEARTORBEOEIF—%1TV\ BRONEES
EDOAVN=EEFRLET (BEETIOILRV) . FNLUANMNTHEED
FE—RETOJLARAS—REZTHRAERZITVES, TNSDFIEDN
ARIMTEZFEIEEDEIFIZEDDITHEAATI D BRLEDEF
DOHFEEDERZB<MESEEDIET. MIREELCOEHZLTS
DITEAIDTVET, Fo, FEBERNEET=ODERPIL LY T—>3
YOEHREVWSEHR CORBEROZENTEET,

B Diverse Courses and Frequent Seminars

The Genetics Program offers diverse courses aimed at providing
in-depth as well as basic knowledge on various fields of life sciences.
The courses are designed to foster critical thinking and logical discussion
skills. Courses on scientific presentation and scientific writing are also
offered. Using a remote lecture system students can take courses in
various disciplines provided by other programs 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.

REMRAZRAR SRl SRFMER & 1—2/Genetics Program, Graduate Institute for Advanced Studies, 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.

m Life Science Retreat

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

RAMARFRAS TRZH SRFHEL BEF -2/ Genetics Program, Graduate Institute for Advanced Studies, SOKENDAI
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NIG and the Genetics Program 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.

® NIG Dormitory

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

m Cafeteria

NIG cafeteria serves nutritious and delicious food for lunch and din-
ner on weekdays. The cafeteria has an open terrace, too. You can com-
municate with people from other labs in the cafeteria.

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 Genetics Program offers many courses and
workshops on scientific writing and presentation, including a special
scientist training program called “NIG Method".
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 Genetics Progress Poster
Presentation, the Hiroko Morishima Progress Award is given to students
who eagerly make an effort in research.

REMRAZRAR SRl SRFMER & 1—2/Genetics Program, Graduate Institute for Advanced Studies, SOKENDAI
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» Research Internship

w2 B2 E OO OBEFHER T OST L
BEFCRZE - ELFEDTHO [MABAETO
IS ZRBELCVET, | BERE. BEHOEA
MERTAEDR S, RB ESF—BMEL, <A
DIOISLTEEHOMEEETEE KBTS N
TELY. & - BHEFECRMDOXESNE T,

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

B Research Internships for undergraduate and master’s students at NIG

NIG offers a 6-week research internship program for international undergraduate /
master’s 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 activities, such as lectures
for our graduate students, journal clubs, and seminars by outstanding researchers in and
out of NIG. Japanese lessons are also available. Stipend will be provided to cover travel
and living expenses. If you want to find out what it is like to do research, this is the best
way to spend a summer.
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https://www.nig.ac.jp/jimu/soken/intern/index.html

» Graduate Education at NIG

| xmerezzcnain

BEFIA-AORFERABER. [BIILLMRE] OBEEELT
W&, L. COERBEBNICMFTIRIEPIELIIBBARIIZIIT
ERCEDDIITEDHOE B, KEREDNEE. MEMFELIZLDOD
ENEHESSACHES5. BoRENICTEITOCENRETY, BEin
FO-RCEIFEFRINHE FREKEZODMREDOHEICE
BERZENOCAHTIZS, PRBELFI—RELZDOHEKRH XD
—BITY,

Formulation of Chromatin Mobility as a Function
of Nuclear Size during C. elegans Embryogenesis
Using Polymer Physics Theories.

Yesbolatova AK, Arai R, Sakaue T, Kimura A.
Phys Rev Lett. 2022 Apr 29;128(17):178101.

YESBOLATOVA, Aiya K.

» 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.

Rice GLUCAN SYNTHASE-LIKES promotes
anther callose deposition to maintain meiosis
initiation and progression.

Somashekar H, Mimura M, Tsuda K,
Nonomura Kl. Plant Physiol. 2023 Jan
2;191(1):400-413.

SOMASHEKAR, Harsha

| ssmmomELLS

BEHHE ERZOREREDHBICHEIML CVE T, BEFHC
FCNICEEETSFBNBHZERLCLOoRFRE (Bt - BLFR)
Tonld. MFRIRERNBMEE] ELCEEM CHTId_E N mEE
TY. BENLEQERRBHDDEFEA. ZDED. BEICFIBLAED
SEEACHTETD [EEEMRE] fIE . KEEEDER CEDH
THIFT YD NEGMATE] OFIEDHDET. FHAEUT URLZCE
<TZELN,

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.

RAMARFRAS TRZH SRFHEL BEF -2/ Genetics Program, Graduate Institute for Advanced Studies, SOKENDAI
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Management

(2023F 4 B1RAE)
EESE%  Advisory Committee

I OEEICEI S o 2RFIRZ DMHEMIEHEICRE I SFIR C. ATRIMEERHDHDICDUVTC. AMROEBICIEL .

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

E REARFRF G P AT 2R HEE < H9'= DNABIZEFTR
UEMURA, Tadashi Professor, Graduate School of Biostudies, Kyoto University TABATA, Satoshi Director, Kazusa DNA Research Institute
N REARFARF G E A CRFTRIZUR FEEERST BRI L RER E T  E V — R
OHSUGI, Miho Professor, Graduate School of Arts and Sciences, The University of Tokyo NISHIDA, Eisuke Director, RIKEN Center for Biosystems Dynamics Research
BEBEIRIZE RRAFESEHIAMFTAEIR AIBIFEDH RIERF M EF AT FrEIFTR
KURUMIZAKA, Hitoshi  Professor, Institute for Quantitative Biosciences, The University of Tokyo MOTOHASHI, Hozumi Deputy Director, Institute of Development, Aging and Cancer, Tohoku
RS SRS AR RIS o e )
SHIOMI, Mikiko Professor, Graduate School of Sciences, The University of Tokyo =) ﬁ?ﬂ? REBRFAF PRI AT RIS
SRR TR R E ST TS TAKAI—z\SHI, Yoshiko Professor, Graduate Sch_ool of Science, Kyoto University
SUGANO, Sumio Professor, Future Medicine Education and Research Organization, Chiba HHEEF KRAFZEEBEATPIEIR
University OKADA, Mariko Professor, Institute for Protein Research, Osaka University
=B 8 FRAFEAERRIR FNER)
TAKAHASHI, Satoru Professor, Faculty of Medicine, University of Tsukuba
{ZARZRE BIFTE ERESED B ERRRE
NIKI, Hironori Vice-Director MIYAGISHIMA, Shin-ya  Professor, Department of Gene Function and Phenomics
=)l R = EEFA BIEANZ X LRI
KUROKAWA, Ken Vice-Director KANEMAKI, Masato Professor, Department of Chromosome Science
SEHIZDH BT 18 B T I EACRRT R R
HIRATA, Tatsumi Vice-Director KITANO, Jun Professor, Department of Genomics and Evolutionary Biology
HE—T8 PREHIE EEHA BB ER RS
MAESHIMA, Kazuhiro  Assistant to the Director-General IWASATO, Takuji Professor, Department of Gene Function and Phenomics
BHIER TEERIATTRER z B BTGB REE. HENBEESEER
ARITA, Masanori Professor, Department of Informatics SAWA, Hitoshi Professor, Department of Gene Function and Phenomics
Chair, Inter-University Collaboration Committee _
(GilaE=2))
TPR/INASU—R—R  Advisory Board
RFTFRICROBEESIAICDUVC, PTRXIGEEZZDKRDICISCHE 17D,
The board members give advice to the Director-General and/or the Advisory Committee regarding the principles and policies of the institute.
it fE BRRAZZEHR HUNT, Tim Emeritus Scientist, The Francis Crick Institute
r P ) o
E_,A‘_Kim' Yoshiyuki rofess:: Em::!t_us, Th;Umvir:;y ofTolyo ROSSANT, Janet President, The Gairdner Foundation
BIE—1 BLEFPREEMRE
SHINOZAKI, Kazuo Honorary Scientist, RIKEN DIFFLEY, John F.X.  Associate Research Director, The Francis Crick Institute
WEES=% Council for Strategy Planning
FrROEBOT. MFAFMOERCETOEARHOEBEIIESZITD.
Under the Director-General’s supervision, the Council makes basic plans and policies on NIG management.
ZR TR AVIN— {ZARZH FIl 68 SERZDH
Chair HANAOKA, Fumio Members NIKI, Hironori KUROKAWA, Ken HIRATA, Tatsumi
B AREREIEEAEESEE  Coundil for intra-ROIS liaison and Coordination
IBAELE DEEICBE T o BLFEEZ1T D,
The Council plays the coordination role to cooperate with ROIS headquarters.
ES TeRES I MR EES {CARZRH SHEEY AR —
Chair HANAOKA, Fumio Research Planning NIKI, Hironori Evaluation NAKAMURA, Yasukazu
2 8’ EESERE - RINRAEEIE $H/NEERE
KUROKAWA, Ken NIG INNOVATION SUZUKI, Mutsuaki
SEHIZDH EHESEHEEBY SEHIZDH
HIRATA, Tatsumi Gender Equality HIRATA, Tatsumi
1B VAT LR EERCESEEY (TR [L3R1EY B ivE
ROIS Strategic Planning Committee  NIKI, Hironori Public Relations KURUSU, Mitsuhiko
PTEMHIE  Assistant to the Director-General
FIROBEXIT. fFepEIRa RN DHEINICLIET D,
Under the order from the Director-General, the Assistant to the Director-General carries out special missions flexibly and expeditiously.
SHEY AR — Ry HE—1 DEES o NE
Evaluation NAKAMURA, Yasukazu Education MAESHIMA, Kazuhiro Animal Experiments KOIDE, Tsuyoshi

EE Management
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BESELFNAEZEES  Inter-University Collaboration Committee

(ZER) char =e 8 SRASERERRIR

= BB HS TAKAHASHI, Satoru Professor, Faculty of Medicine, University of Tsukuba
SAWA, Hitoshi Professor, Department of Gene Function and Phenomics (FTARNZEE) NIG members

(Fﬁﬂéé) Non-NIG members

Y E
UEMURA, Tadashi
BREETF
SIOMI, Mikiko

BERER
SUGANO, Sumio

FERERZ GRS R FTREE

Professor, Graduate School of Biostudies, Kyoto University

RRAFAF R RATRHR

Professor, Graduate School of Sciences, The University of Tokyo

TFERERRERABMT BB EHIR

Professor, Future Medicine Education and Research Organization, Chiba

University

= "

SAWA, Hitoshi
TERHF
KURAKU, Shigehiro
EE =
SATO, Yutaka

BRI EMFTRER
Professor, Department of Gene Function and Phenomics
T I ECFRTR R IR

Professor, Department of Genomics and Evolutionary Biology

T I EACRFTREIR

Professor, Department of Genomics and Evolutionary Biology

(20234EZ8)
&2 /AREES ZFEEE NIGCommittees (Chair)
SPREEEES (CARZRH NEZRES b= BrHREEEEaS EEFHA
Future Planning NIKI, Hironori Library SAWA, Hitoshi NIG PD Selection KANEMAKI, Masato
FEEER 2 L=r—%E8% A B BEHERES S 1% B
Budget KUROKAWA, Ken Seminar KIMURA, Akatsuki Museum of Genetics KITANO, Jun
M BEVRIAVNEES (AR BEZER AIS—18 ERHtERES AT B
Facilities and Sustainability NIKI, Hironori NIG Projects MAESHIMA, Kazuhiro Internationalization KIMURA, Akatsuki
HBRBEES EERA LHESS mE =2
Common Equipment KANEMAKI, Masato Publicity SATO, Yutaka
BT EREES Il MNP EZEES AR —
Computer KUROKAWA, Ken Intellectual Property NAKAMURA, Yasukazu
BHBRLZEEER EEREmE NOANEER NE R NERGETDERRE EEAMRRE KRR
RI Safety SAITO, Kuniaki Mouse Bioresource KOIDE, Tsuyoshi FEZES
e _ . A - N Ethical Review Committee on Medicaland ~ OKUBO, Kousaku
BEFHERIERLZEEER EENA AFNEER mE = Biological Research Involving Human Subjects
Recomb‘mantjﬁ)eriments KANEMAKI, Masato RiceEBoresou;ci SéTO,'_YhL‘Jtaka P EETIN 1t @
BERESS INE R KR NEER ZARZH Safety & Health KITANO, Jun
Animal Experiment KOIDE, T: hi E.coli Bi NIKI, Hi i - -

nm/wa x(p(e;men . ons suyoshi T \“ Loresou‘rce o ironori FsiaREas FE
PN - PR EERE= PR iR/ s BERES Rl B Conflict of Interests Director-General
Fire & Dl\saster Prewvemion . General Manager Advanced Gjnf;m\'\cs Ce‘mfr N Kl_JROEf\WA, Ken FABEEL S BEEES FE
DNAF—ShtEAAZES  BHIER Jr/5ATiE Y- BERAR  (“ARNTRHE Center for Frontier Research Director-General
DDBJ\E - . ARITA, M:anon Phe_notype Research CenterzA NIKI, Hironori RV EASIEESEES /J\ﬁ m”
EECEREER hEE 2 NSAAVNBELE-WREES FHIZ DA

Genetic Resources

SATO, Yutaka Harassment Prevention

HIRATA, Tatsumi

Engineered mouse supporting  KOIDE, Tsuyoshi

(2022 FEZEE)
DNAT—4YAZRFIBEEES Fi9ZEE DNA Database Advisory Committee (Non-NIG members)
FiEET) TUNKRZERF R EE AT Of 2R e B RRERRRIAZE AR BTN LICRESZEFIT LEE
[TO, Takashi Professor, Graduate School of of Medical Sciences, Kyushu University B BN
%%Efi Rl iR B NBDC SXEHEDLE NIKAIDO, ltoshi Profe_ssor, Depa(tmem qf Functional Ger_wome \nformat\'c_s, Division of
IWASHIMA Mari Director, Japan Science and Technology Agency, Department of NBDC Mﬁs‘gi@emmms’ Viaier Reseren s, ety (sl e izl
Program
N E AT DS TE A SR L MATTI O AN ) 4 (NSt~ — go-f__
B BRSSO N ST S AR T e e e
% : : ) '
KASAHARA, Masahiro  Associate Professor, Department of Computational Biology and Medical IRIRA et 'Sriitr‘neﬁn:iaRiesgsr\Eﬁ_NreCai:terfor Sugisieible Resouiee seiaee Miskbele
Science, Graduate School of Frontier Science, The University of Tokyo
EL3ZI5S TFERFRKRERSBMFHBIHERIR

SUGANO, Sumio

Professor, Future Medicine Education and Research Organization, Chiba
University

BEFERZ EBETEEES PYEEE  Recombinant Experiments Committee (Non-NIG members)
SE_ERf— BRETERDAL VI RRRE - BFTR AN VNS BRI A ERRERN I RREDRIERIHIR

URAKAMI, Kenichi

BYEBEER

Division Chief, Deputy Director, Shizuoka Cancer Center Research Institute

KOBAYASHI, Kimiko

FI7AZEE  Animal Experiments Committee (Non-NIG members)

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

B (=S
SHIOJIRI, Nobuyoshi

BEAZEE BIER

Trustee, Vice-President, Shizuoka University

EE Management

85
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= FRPEE  Genetic Resources Committee (Non-NIG members)

HEIETS
ASANO, Masahide

BR =

ARIIZUMI, Tohru

FER—

IDANI, Genichi

—H &
ICHIYANAGI, Tsuyoshi
55 2

IBA, Koh
AREEXH
OHKUMA, Moriya

i N

OKAMOTO, Hitoshi

N =
OGINO, Hajime
/g —
OBATA, Yuichi
JIDREER\BB
KAWASE, Eihachiro

JRIHEIE (R

KAWACHI, Masanobu

JEgeRsE
KITASHIBA, Hiroyasu

55 =
KUSABA, Makoto

LEN =
Ry F

KUMAGAI, Toru
S2IFE—
KUWAYAMA, Hidekazu
IVIES
KOBAYASHI, Masatomo

NP

KOHARA, Arihiro

EEIEE
SASAKURA, Yasunori

{EREAOIA
SATO, Kazuhiro

hE B
SATO, Tsutomu

WakE
SHIROISHI, Toshihiko

TRTRD
JINBO, Utsugi

[z
SUGIMOTO, Asako

FILIESR
SUGIYAMA, Minetaka

ST
TAKANO, Toshiyuki

E &
TAKEO, Toru

HhEHE
TANAKA, Kaori

BN

TAMURA, Tomohiko

EE Management

RERF RF B F TR R B2 BR iR

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

FORARZEDIREREHR

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

TESRZ I EERT S —HIR

Professor, Wildlife Research Center, Kyoto University
BEAFEFEHR

Professor, Faculty of Agriculture, Tottori University

TUNKRZEZEHR

Professor Emeritus, Kyushu University

BACERRTEPN A AUV — AR L S —EMTHBERER
Head, Microbe Division, RIKEN BioResource Research Center

AT R AT v S — R B R E LI BRI T T —
LV=5=

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

[RERFIERMFR I 5—HIR

Professor, Amphibian Research Center, Hiroshima University
BLR2BRATTRAN A AV Y — AT 25— 455l

Special Advisor, RIKEN BioResource Research Center
RERFEENFAFTPAREE S ESHRRT 2 59— 2R
Associate Professor, Institute for Life and Medical Sciences, Kyoto University
ERDRIBMTTFTEY) - S RIERRENZHREERREMTT
HEER

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

RICRFRF Be = F 7R 2R

Professor, Graduate School of Agricultural Science, Tohoku University
[EERFRF B G LRI BRI hac FHRERRE
REHF

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

B - BREERMM AT BER N AR E R
VIR

Director, Research Center of Genetic Resources, NARO
FORRZEMIRFREIR

Professor, Faculty of life and Environmental Sciences, University of Tsukuba
BELFATLAN A A VY- AT 5 — R EBRER
Head, Experimental Plant Division, RIKEN BioResource Research Center
EEER - 25 - REMFUPMEEE RARERRU—5—
Research Leader, Laboratory of Cell Cultures, National Institutes of
Biomedical Innovation, Health and Nutrition

FORAF THEBRER T I—K - 3%

Professor, Director, Shimoda Marine Research Center, University of Tsukuba
8 IR F BB A TR 2R

Professor, Institute of Plant Science and Resources, Okayama University
P13 Nl Sl B = el o e e 3 €

Professor, Faculty of Bioscience and Applied Chemistry, Hosei University
BRI A AV 2R TV 5—F

Director, RIKEN BioResource Research Center
ERFRERAEN Y S—BIAL O3y T LIS —
Deputy Collection & Deputy Head of the Center for Melecular Biodiversity
Research, National Museum of Nature and Science Center for Collections

RIRFARF e FMFTRIR - #0%

Dean, Professor, Graduate School of Life Sciences, Tohoku University
[LEITERFERFERREDHIFZRHR

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

RE L= ERZ S 3030\ TEGERE S5
Professor, KYOTO Drosophila Stock Center. Kyoto Institute of Technology
RERRZ BRI - R 5—3R

Professor, Division of Reproductive Engineering, Center for Animal
Resources and Development (CARD), Institute for Resource Development
and Analysis, Kumamoto University

IR HEH Ao I P T PTAESH D F RIS T 22 5 —2i%
Professor, Institute for Glyco-core Research, Tokai National Higher
Education and ResearchSystem, Gifu University

R MRS 470/ 09— > —ENERAR
RENFEER

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

SHET
TERAUCHI, Ryohei

FRfTe

NAKAMURA, Katsuki

FRAYAER

NAKAMURA, Taro

FRfYEER

NAKAMURA, Yukio
RN&EiCF

NAGAMURA, Tokiko
WE B
NARUSE, Kiyoshi
T
NISHIJIMA, Kenichi

{CHiRE=
NITASAKA, Eiji

ZBERE
NITO, Nobumasa

BRI
HASHIGUCHI, Masatsugu

#E £
BANNO, Yutaka

REAETE
FUKUDA, Hiroo

MASUYA, Hiroshi

INEEI
MATSUL, Yasuhisa

WH B
MATSUDA, Masaru

=nET
MITANI, Shohei

=WiEh
MIWA, Yoshihiro
ROES
YAGUCHI, Takashi
ZH_BH
YASUDA, Jiro

5K OF
YOSHIKI, Atsushi
EMEN
YOSHIMATSU, Kayo
FEEdy i
WAKANA, Shigeharu
PN
WATANARBE, Atsushi

ESHX

WATARAI, Masahisa

FEPRFARZ R AFRIHIR

Professor, Graduate School of Agriculture, Kyoto University
FEPRZE MTERE(LITT 25— 3R

Professor, Center for the Evolutionary Origins of Human Behavior, Kyoto
University (EHUB)

KRR ARFRF IR A TR
Professor, Graduate School of Science, Osaka Metropolitan University
ERLEERRTERN/ A AV Y — 2T 2 S — R RIBR E R

Head, Cell Engineering Division, RIKEN BioResource Research Center

RRAFERNFHAFFNERR /L Oty D - BiinEER
il

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

Eﬂgﬂﬁﬁﬂ%%ﬁgﬁﬁiwﬁﬁﬂ%ﬁﬁﬁf EZ AR PRI T

Project Professor, Laboratory of Bioresources, Evolutionary Biology and
Biodiversity, National Institute for Basic Biology

BEBEAFAF R HTRNREE A F T TR
vVs—K - HIR

Director (Professor), Avian Bioscience Research Center, Nagoya University
Graduate School of Bioagricultural Sciences

TUNRFERF IR AT 2%
Associate Professor, Department of Biology, Faculty of Sciences, Kyushu
University

IMAZEYET2EMEIR5—K
Director, Regional Exchange Center, Faculty of Biology-Oriented Science
and Technology, Kindai University

BB AR EDRRIN F B

Associate Professor, Faculty of Regional, Innovation, University of Miyazaki

NNKREARZREF AR EECFERRAEMT Z 5—
bl

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

TREPSTIRBIAAR R 1 A BRIB SR B RIS
Dean (Professor), Kyoto University of Advanced Science Faculty of
Bioenvironmental Sciences

BEFERRTEAN/ A A VY 2T L S— RS IS HREREER
Head, Integrated Bioresource Information Division, RIKEN BioResource
Research Center

AR NEEZ AT E RS R 5 —#i%
Professor, Cell Resource Center for Biomedical Research, Institute of
Development, Aging and Cancer, Tohoku University

FEEAE A FHA TV AHBMRE 2> 5—3iE
Professor and Division Center for Bioscience Research and Education,
Utsunomiya University

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

BT/ A A VY- AR S —BnFHRREER
Head, Gene Engineering Division, RIKEN BioResource Research Center
TFERFEREFMIT U I—HEHIR

Associate Pfrofessor, Medical Mycology Research Center, Chiba University
RIBXFSERBEMTT Y 5—HiR

Professor, Nagasaki University National Research Center for the Control
and Prevention of Infectious Diseases

E(LEERRTERN/ A AV Y —RT 2 S —EREBRRER
Head, Experimental Animal Division, RIKEN BioResource Research Center
REERE - 5 - REMFMERENE RN L S—R
Director, Research Center for Medical Plant Resources, National Institutes
of Biomedical Innovation, Health and Nutrition

NEFAREA SR EREREE T IHER BE BB RS
=3

Director, Department of Animal Experimentation The Foundation for
Biomedical Research and Innovation at Kobe (FBRI)

TUNRFRF B A RFThe iR
Professor, Faculty of Agriculture, Kyushu University
IIORZFHEEEZERFERR - 2%

Dean (Professor), Joint Faculty of Veterinary Medecine, Yamaguchi
University
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VOANEES PIANEE Mouse Bioresource Committee (Non-NIG members)

ERETIESS RERFRF R A TR R e SR B et iR TE ) AT BEFEERAER F RIEIR

ASANO, Masahide Professor, Institute of Laboratory Animals, Graduate School of Medicine, SADO, Takashi Professor, Department of Advanced Bioscience, Graduate School of
Kyoto University Agriculture, Kindai University

AREE RARZEDRDRMT - RS RBETINDHHE BRI TUNKRZ AL HIEE AT TP e 2R

ARAKI, Kimi Professor, Division of Developmental Genetics, Institute of Resource SASAKI, Hiroyuki Specially Appointed Professor, Medical Institute of Bioregulation Kyushu
Development and Analysis, Kumamoto University University

WAaRE B{LETTERR A AU Y— 2T 5— R HERAFS FIRAS AR ESRIEU Y — 2T 2 5—2%

SHIROISHI, Toshihiko Director, RIKEN BioResource Research Center SASAOKA, Toshikuni Professor, Center for Bioresource-based Researches Brain Research

— - _ I Institute, Niigata University

MITRA SERRENIFRIRFAZEAT ICLASE=9U > eV s—FK e . o JOEE

HAYASHIMOTO, Nobuhito  Director, ICLAS Monitoring Center, Central Institute for Experimental =] NREFEARFBEZREMTPAITOITIN)—5—
Animals KIKKAWA, Yoshiaki Project Leader, Tokyo Metropolitan Institute of Medical Science

= BE(EZOATERR A A VY — ATz 5—ERBBRER RIIEA KRB NIRFERT - MR BB RER BRI

YOSHIKI, Atsushi Head, Experimental Animal Division, RIKEN BioResource Research Center IKAWA, Masahito Professor, Animal Resource Center for Infectious Diseases, Osaka University

EMIE— FEEM VI TEAEIATE) —TEBERRER

WAKABAYASHI, Yuichi

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

(AN EES FIPZEES  Rice Bioresource Committee (Non-NIG members)
BEXIEAT BhERFENREERAENBmIT 9 —Hi% NERZFE UBERFRF R ARTAZIR
ASHIKARI, Motoyuki Professor, Bioscience and Biotechnology Center, Nagoya University KOIDE, Yohei Assistant Professor, Research Faculty of Agriculture, Hokkaido University
> 54 RAFAREB R LS FIATTE B FER =2
HE % RRAFARF R E AR la:=Z NI )| LIRS B AR R R FE RS
IZAWA, Takeshi Professor, Graduate School of Agricultural and Life sciences, The University SATO, Kazuhiro Professor, Institute of Plant Science and Resources, Okayama University
fTok - . . _
O T oBZ BB EA A RA T 2 5D
aHEE R ARFAF BRI TSUJI, Hiroyuki Professor, Bioscience and Biotechnology Center, Nagoya University
|\SH4H;Ta kashige Fa’;ofesson Sraduate /Sfffiofjfﬂcultural dee\rjce;iobi%;iv_eisit‘y =ZHNEE e B e
SIEETF §¥ : ﬁﬂﬂ’%ﬁﬁ@%'5Eﬂﬁ%ﬁgﬁ&mﬁﬂzﬁDﬂgfﬁﬁﬁﬁﬂ TERAUCHI, Ryohei Professor, Graduate School of Agriculture, Kyoto University
Ly TRERIER +H—45 EEBAS AR DRI S
EBANA, Kaworu Head of Genebank Program Management and Technical Office, Research ) ) T )
Center of Genetic Resources, National Agriculture and Food Research DO, Kazuyuki Associate Professor, Graduate School of Bioagricultural Sciences, Nagoya
Organization University
BA & BREAPRPEAE ZH IV LIPSt e
OKUMOTO, Yutaka Professor, Faculty of Agriculture, Setsunan University YASUI, Hideshi Professor, Graduate School of Agriculture, Kyushu University
JIg - 5% T AP RPEAIR 155 TUNKSEAR SRS T2
KAWASAKI, Tsutomu  Professor, Faculty of Agriculture, Kindai University YAMAGATA, Yoshiyuki  Associate Professor, Graduate School of Agriculture, Kyushu University
STREE R ARSI = 5% FUNASER RIS
KAWASE Makoto Professor, Faculty of Agriculture, Tokyo University of Agriculture YOSHIMURA, Atsushi apeciaHy Appointed Professor, Graduate School of Agriculture, Kyushu
olt g ] niversity
55 = [EERFRF GG Lo MR hEC HRE RN
R
KUSABA, Makoto Professor, Laboratory of Plant Chromosome and Gene Stock, Graduate
School of Integrated Sciences for Life, Hiroshima University
AREE TUM KSR SR RSS2
KUBO, Takahiko Associate Professor, Graduate School of Agriculture, Kyushu University
RELBE TUNRERZ = F TR

KUMAMARU, Toshihiro

REE/NEER

Professor, Graduate School of Agriculture, Kyushu University

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

LR
AKIYAMA, Yoshinori
s 5t
ASA|, Kei

R 2R
[TAYA, Mitsuhiro
A8 10
OSHIMA, Taku
AN=vv:d
OGURA, Mitsuo
MRS R
OGURA, Yoshitoshi
AL #

KATAYAMA, Tsutomu

=22
KAWAGISHI, Ikuro

EBE B
SATO, Tsutomu

RERFEENZRFTAEIR

Professor, Insitute for Life and Medical Sciences, Kyoto University
RRRERF LGRS A

Professor, Faculty of Life Sciences, Tokyo University of Agriculture
ENRFE TEEHERUR

Specially Appointed Professor, Faculty of Engineering, Shinshu University
BRI RFA T FERERUR

Associate professor, Faculty of Engineering, Toyama Prefectural University
RBREBEMFTPEIR

Professor, Institute of Oceanic Research and Development, Tokai University
DAEBRRFEZ B3R

Professor and Chairman, School of Medicine, Kurume University
TUNKRFERF e F TR

Professor, Department of Pharmaceutical Health Care and Sciences,
Kyushu University

TEBARF E R EER
Professor, Faculty of Bioscience and Applied Chemistry, Hosei University
AEBARF LR F IR

Professor, Faculty of Bioscience and Applied Chemistry, Hosei University

BRAE
SHIOMI, Daisuke
BIRIEE
SEKINE, Yasuhiko

AhESE
TANAKA, Kaori

BHh B
TANAKA, Kan
FEEE
CHIBA, Shinobu
Fa =z
TOBE, Toru
A& RER
MORI, Hideo

SHE—
YOSHIDA, Ken-ichi

MHAF LR

Professor, College of Science, Rikkyo University

AP IEFEHE

Professor, College of Science, Rikkyo University

IR R RS i A= 6p 17 BRITPEUR

Professor, Institute for Glyco-core Research, Gifu University
RRIERFR SRR EUR

Professor, Institute of Innovative Research, Tokyo Institute of Technology
REBEERF LI EHR

Professor, Faculty of Life Sciences, Kyoto-Sangyo University
KIRARFARF B RATFRIHIR

Professor, Graduate School of Medicine, Osaka University
=EBRSAITIATIVAKAEH Y =P IIO0—

Senior Fellow, Research & Development Division, Mitsubishi Corporation
Life Sciences Limited

BRERFRZGR R A/ N\~ 3 VTR
Professor, Graduate School of Science, Technology and Innovation, Kobe
University
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ANETTHRETDEMRS - EF RN MIEEEEZES T8 Hhial Review Committee on Medical and Biological Research Involving Human Subjects (Non- NIG members)

_-FHBERER HAERFRBAFEEREF PR /NIAERER BRI E TSRS AR RSERHE
UEDA, Ryutaro Professor, Department of Food and Nutrition Junior College at Mishima KOBAYASHI, Setsuro Part-time teacher, Shizuoka Prefectural Fujinomiya West High School
Nihon University i&ﬁEE‘fE% —EERLEED
_ N 1 — = =}
N = HAXZEZE SEFHE SAKAMOTO, Yukiko Adviser, Mishima Shinkin Bank
ODA, Tsukasa Vice President, Dean, College of Law Professor, Nihon University
=T )BT E bER TS BEREE
KUROSAWA, Kenji Director, Division of Medical Genetics, Kanagawa Children's Medical
Center

MNEEREES FASEE  Conflict of Interests Committee (Non-NIG members)

AHE BT A B AR SRS
GODA, Toshinao Specialy-Appointed Professor, School of Food and Nutritional Sciences,

University of Shizuoka

HPFaE VIY—BEEES PAYNEE  Center for Frontier Research Committee (Non-NIG members)

a8t REHERBEEDEN BRI Z R ERE YT FTEY PN REAFAEGE X AT AR F SR
peldrisaeiimEsesd OHSUGI, Miho Professor, Graduate School of Arts and Sciences, College of Arts and
HASEBE, Mitsuyasu Professor, Division of Evolutionary Biology, The National Institute for Basic Sciences, The University of Tokyo
Biology
EHEN RREAFRF G R R RRIE IR S B IR
KURODA, Shinya Professor, Department of Biological Sciences, Graduate School of Science,
The University of Tokyo

The Number of NIG Faculty and Staff | Evemrmrmman

FiE= Director - General
2% Professors
TEZUR Associate Professors
Bk Assistant Professors
EBHIE Visiting Professors

et s zammeno (excluding Director - General and Visiting Professors) SUbtotal
EIEER Administration Staffs
FRATER Technicians
BET ve 2= 2<) (Eddlig B s 0P Total

(2023F 4R 1 BRE)

88 EE Management



Budget / Grant-in-Aid for Scientific Research

| 78 numss

FH Budget

2023%FE  (FY2023)

N Revenue
X % & &
EEEIX(IE  Grants for Operating Corporation 2,406,188
FEBIEZFINA  Various Grants 384,295
HEUUA Miscellaneous 34,831
EREESHRIARUSEHEIAS 078 804
Industry-Academia Collaboration and Donations !
BEt Total 3,804,208,

UV 0.9%
BEIEZUNA 10.1% — Miscellaneous ’

Various Grants

FIFAZEE  Grant-in-Aid for Scientific Research

(x1,000yen)

5 Expenditure
X 7 &
HBEMITIEE  Education and Research 2,441,019
ABEIEE  Grants 384,295
EPESSREALUSHEEERS o
Industry-Academia Collaboration and Projects !
BEt Total 3,804,208,
XIFBRHBEEEEMR

BIES 10.1% —

Grants

2022%FE
i E=

(FY2022) (x1,000yen)

forTransformate Rescarch freas_Pladormsfor - 991,300/ 1
%@gﬁ%ﬁﬁ@@egé& Areas (A) 37,700/ 4
2 ¢ on nnovate ress 60,130/ 7
%%ﬂﬁc@seamh ©) 35,900/ 1
%%ﬂﬁc(ézeamh ) 43,900/ 5
I B e @ 64,420/16
%%\Emﬁc(gearch (@] 8,700.710
D oot e Ploneri) 14,300, 2
e B ach xlorstony) 5900/ 3
o B Sl 19,600/16
e 3,300/ 2
ﬁ?géi?%%v% o= 1,200/ 1
ﬁﬁg@ﬂﬁ%ﬁnﬁn&% Research (B) 15620/ 4
Ee%%ﬁ?? Ry BadosneniRamey 194007 1
gﬁ%ﬁtﬁ%ﬁﬁ EFfﬂ S{c%i%f% Research Results (Databasesy 3300/ 2
%@Eﬁa{’égememoﬁcientists 480/ 1
BEt Total 1,319,450./76

(20234 3 BFEH)

BDEEN RS —24& 0.3% BRI ERME 0.1%
for Research Activity Start-up
EFHFE 1.5%
for Early-Career Scientists

PREEIRRZE (F53F) 0.4%

for Challenging Research (Exploratory)

PREEIRRZE (F330) 1.1 %

for Challenging Research (Pioneering)

ERMFE (O 0.7%
for Scientific Research (C)
E8A5% (B) 4.9%
for Scientific Research (B)
ERMFE (A) 3.3%
for Scientific Research (A)

EBATT (S) 2.7%
for Scientific Research (S)
MRS 4.6%
for Scientific Research on
Innovative Areas

for JSPS Fellows
ERHEMTTRE (B) 1.2%

Fostering Joint International Research (B)

JREFERTT 1.0%

Home-Returning Researcher Development Research

TR AFEER 0.3%

for Publication of Scientific Research Results (Databases)

RpiETE 0.04%

for Encouragement of Scientists

HITEEREMATT (A) 29%

for Transformative Research Areas (A)

FE - BIEAFERE Budget / Grant-in-Aid for Scientific Research
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Awards and Honors | 2022 4FfE e TEF
HE 5521
2022 EERREMFIFIREE SREBICEMRE HARMMRESFRIAZRE PD
N IRDBREZFIHI S D0 FHEEDERER B
F 28N EmEfTE MmERRE SIATLEERIZMRE BEfRE HEXE

Molecular signature of optic flow responsive neurons identified by a technique combining
functional labeling and single cell RNA-seq

F28EVNEREFIE RRS—B DATLENEIRE  AERE
Intersectional genetics for investigating putative pretectal hub neurons in the optic flow Chung Han Wang

processing circuit

2022 FEAAEYIEZS B8 HAEMRERZE BLRE TR
RIVRY O ZAZGFR T AL TAA R DFEEFZ RN T LRGeS R EOTATEL

(SRS MR

BASEEENFENFERFR MBSI2022 9 TVAEYFFPDI—R TILNIAFTZOARRE KERE B "2
BRGNS RHICLD -0 TV /N\TOION TV RRIVEI ON TV BIREERT

PBO2EEMBEEFO= - BEOFR BAMEE T/LGAFTZOAMRE  RERE  BRALE
DB ON T BB AR EBL C—E Chd

FBOOLHFEMMEFEFE FEHERE TILIAFZOAMRE KEE  RARHE
Single-nucleosome imaging reveals steady-state motion of interphase chromatin in living

human cells

I=—RYhVIPLVA BEFRK—FE EREEGRFMFRE BEURE #Aht
B/ LN Fs EFE T/LZHERE BLRE NE E
HWEMRARERAS BLFTW HREEME RO IEEATE JTAEMRAE  Piu Banerjee

Study of Spontaneous Activity in the Peripheral Structure of Developing Mouse
Somatosensory System

WEMFTAZERAZ LoRZEMEN MENRE REORIEEATTE JTAFMHRE  Piu Banerjee
Study of Spontaneous Activity in the Peripheral Structure of Developing Mouse
Somatosensory System

XA - BE. RELRDOBDTY

Intellectual Property Rights | 20224 smmszie

TR

144
YEFER 2% HIBNFIEE BiRES
BEIEM B RRIEA DR DRSS /50, ROEIE SRR AT R A ENEED  ERES HEESR 155158723667 =
HEEA DICHIASH
IEFRUIE S 2T ERIER A, ROTOD S 2l B8R K—/FF BHE US11,551,788

2022 Publications in High-Impact Factor Journals | 2022 &whussans

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

Nature Nucleic Acids Res. Biosens. Bioelectron.
Science Nature Communications Plant Cell
Nature Method Microbiome ISME Journal

Current Biology

Gastroenterology Science Advances

Science Immunology Developmental Cell ACS Appl. Mater. Interfaces

Nature Metabolism Microbiol. Mol. Biol. Rev.

Cell Reports

Molecular Cell PNAS Total # of Published Papers in NIG

90 K& -TER MRV ERE. 5532 Awards and Honors, Intellectual Property Rights, Journals
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oRAE)

OGUMA, Kan
(1st Director)

KIHARA, Hitoshi
(2nd Director)

MORIWAKI, Daigoro
(3rd Director)

TAJIMA, Yataro
(4th Director)

MATSUNAGA, Ei
(5th Director)

1949

1953

1954
1955

1960
1962
1964

1969

1974

1975

1976

1983
1984

1985

1987

1988

1989

1993

1994

1995

1996

1997

Jun. 1

Aug. 10
Jan. 1

Aug. 1

Jul. 1
Sep. 15
Oct. 1

Apr. 30
Apr. 1
Apr. 1

Apr. 1

Apr. 1

Oct. 1
Oct. 1

Oct. 1
Apr. 12

Apr. 1

Jan. 12

Apr. 8

Oct. 1

Oct. 1

Apr. 1

Jun. 24
Apr. 1

May. 11

Apr. 1

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

Prof. Kan Oguma was elected the 1st Director.

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

Department of Biochemical Genetics was
added.

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

Prof. Hitoshi Kihara was elected the 2nd
Director.

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

Department of Population Genetics was
added.

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

Plant Genetic Stock Laboratory was
established.

Dr. Yataro Tajima was elected the 4th Director.

Animal Section was added in the Genetic
Stock Center.

Microbial Section was added in the Genetic
Stock Center.

Dr. Ei Matsunaga was elected the 5th Director.

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

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

The DNA Data Bank of Japan began its
operations.

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

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

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

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

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

The Center for Information Biology was
established.

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

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

a8 History
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Oct. 1

1998  Apr. 9

TOMIZAWA, Jun-ichi
(6th Director) 2001 Apr. 1

2002 Apr. 1
HOTTA, Yoshiki
(7th Director)
2003 Apr. 1
2004 Apr. 1
KOHARA, Yuji
(8th Director) Dec. 1
2005  Apr. 1
2006 Apr. 1
2011 Oct. 1
2012 Apr. 1
(9th Director)
Dec. 1
2014 Apr. 1
2015  Apr. 1
2018 Dec. 1
2019  Jan. 1
(10th Director)
2023  Feb. 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.)

Phenotype Research Center was established.



Research Organization of Information and Systems
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T 105-0001
RREDBX R /F94-3-13
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https:/www.rois.ac.jp/
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1858 « DRATLMFHEIE. EEORFEDH
REASA =T EBHELT BERF BHRF.
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m Philosophy of the organization

At the Research Organization of Information
and Systems, we collaborate with the research
community of universities, etc. across the country,
and establish and operate a core research institute
promoting comprehensive, international-level
research on polar science, information science,
statistical mathematics, and genetics. In addition,
we aim to conduct integrated research beyond
the boundaries of academic fields by addressing
problems related to complicated phenomena,
such as life, the earth, the natural environment,
and human society, which are important issues of
the 21st century from the viewpoint of information
and systems. In order to achieve this objective,
we have set up a center to focus on promoting
integrated research, building a new research
paradigm from the viewpoint of information and
systems, and cultivating new fields. In addition,
by providing the infrastructure to support flexible
and effective development of research to research
institutes of universities and other organizations in
Japan and overseas involved in academic research,
we contribute to the advancement of research in
Japan.

E SRR TTAT

National Institute of Polar Research

T190-8518 ERSEBIL) Ik 10-3
https:/www.nipr.acjp/

ERT BT
National Institute of Informatics

T101-8430 RREBFHEKX—VF2-1-2
https:/www.nii.ac.jp/

LR(EE

RETHEEFTFT

The Institute of Statistical Mathematics
T 190-8562 SRZEBIL) | [M#EHT 10-3
https:/www.ism.ac.jp/

ERDEEEAFERT
National Institute of Genetics

T411-8540 B#ER=SHaAE 1111
https:/www.nig.ac,jp/

m History
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Research Organization of Information and Systems
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The Graduate University for Advanced Studies, SOKENDALI

ENVRHEN BEMFERZERRY: GEIIR)

» Inter-University Research Institutes WSS 3

Ve

participating in SOKENDAI education REF L EF RS

25 JKH
NAGATA, Takashi President

| Free

T 240-0193

5 || B = HEREILE] CRERRAY)

Shonan Village, Hayama, Kanagawa 240-0193 Japan
TEL 046-858-1500

https:/www.soken.ac.jp/

HWEMFRARFEBRAF SOKENDAIE. ZEIOXRFHE
ME#EZzHBE DB LT REREESBIMREE
BRI DIZOICHRISNIZAFETY, 2023F 4RI
HEES - HEREEBIRL. SRS 20 3— £
EBDFUI, MIcEHEREL, FRAF - 98 - 4op -
FH -« BR - EE - QLB LZMBHEN/N—TD
20D0—ADomb. FERBSHNEMETSFBNE
DEFNLGHH HEEEBLEDS. ZOFFICNDL
NBIELL EFRICEE - PFDEE e TS L T
T

SOKENDAI [&. REINARSRICIISTEICAERES
[CETDZMDBDHERE/I. HEDOMMEREETX
DEMOIE - REPBELTMEEEDOEBNFEAD,
=AM MEE EAHT ENTEDBEAMDER
ZHEIBLTLET,

The Graduate University for Advanced Studies,
SOKENDAI, was established as Inter-University Research
Institutes throughout Japan to foster the next generation
of doctoral researchers. In April 2023, the educational
organization and curriculum were reorganized into the
Graduate Institute for Advanced Studies 20-program
system. The new curriculum consists of 20 programs
covering a wide range of academic fields, including
elementary particles, matter, life, space, information,
history, and culture. It allows students to study
independently and conduct research activities without
being bound by their specialty, while acquiring basic
knowledge and culture in their own academic field.

SOKENDAI aims to nurture doctoral human resources
who can take charge of the succession and development
of academics who support the intellectual foundation of
society, as well as advanced research and development,
and who can create new intellectual values with a view
to the ideal form of academia that truly contributes to
human society from a long-term perspective.

94  ERLAEEAN BEMFAZEBTAE,The Graduate University for Advanced Studies, SOKENDAI
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Symbol mark of the Institute, which de-
signs the metaphase plate of the first mei-
offe division and symbolizes the remark
by Dr. Hitoshi Khara (1946): history
of the earth is recorded in the layers of
s erust; the history of all organisms Is in-
seribed [n the chromosomes?

2023 4FEE

hitps//mmw.nig.acjo/

B EEA ERED

T411-8540 BRAR=FmaBE1111
1111 Yo, Mishima, Shimoke-ien 411-8540 JAPAN
TEL 055-9816707 FAX 055-981-6715




National Institute of Genetics

ESRVAL - (r= iRl







https://www.nig.ac.jp/




	表紙/Front cover
	集合写真/Group Photo
	所長あいさつ/ Message from the Director
	目次/Contents
	遺伝研の活動/Our Mission
	研究系・共同利用事業センター等の概要/Outline of Departments and Centers for Research Infrastructures
	組織/Organization
	遺伝学の中核拠点としての先端研究活動/C utting-edge Research : A Core Institute for Life Sciences
	遺伝研へのアクセス/Access to the Institute
	遺伝研マップ/Campus Map 
	遺伝研の研究活動/Research Activities 
	生命ネットワーク研究室/Biological Networks Laboratory
	系統情報研究室/Genetic Informatics Laboratory
	ゲノム進化研究室/Genome Evolution Laboratory
	ゲノム多様性研究室/Genome Diversity Laboratory
	大量遺伝情報研究室/Genome Informatics Laboratory
	遺伝子発現解析研究室/Gene-Expression Analysis Laboratory
	進化遺伝研究室/Evolutionary Genetics Laboratory
	遺伝情報分析研究室/DNA Data Analysis Laboratory
	人類遺伝研究室/Human Genetics Laboratory
	生態遺伝学研究室/Ecological Genetics Laboratory
	分子生命史研究室/Molecular Life History Laboratory
	植物遺伝研究室/Plant Genetics Laboratory
	比較ゲノム解析研究室/Comparative Genomics Laboratory
	脳機能研究室/Brain Function Laboratory
	神経回路構築研究室/Laboratory of Mammalian Neural Circuits
	発生遺伝学研究室/Laboratory of Molecular and Developmental Biology
	マウス開発研究室/Mouse Genomics Resource Laboratory
	システム神経科学研究室/Systems Neuroscience Laboratory
	共生細胞進化研究室/Symbiosis and Cell Evolution Laboratory
	微生物機能研究室/Microbial Physiology Laboratory
	植物細胞遺伝研究室/Plant Cytogenetics Laboratory
	小型魚類遺伝研究室/Model Fish Genetics Laboratory
	多細胞構築研究室/Multicellular Organization Laboratory
	多階層感覚構造研究室/Multiscale Sensory Structure Laboratory
	分子細胞工学研究室/Molecular Cell Engineering Laboratory
	細胞建築研究室/Cell Architecture Laboratory
	ゲノムダイナミクス研究室/Genome Dynamics Laboratory
	染色体生化学研究室/Chromosome Biochemistry Laboratory
	無脊椎動物遺伝研究室/Invertebrate Genetics Laboratory
	物理細胞生物学研究室/Physics and Cell Biology Laboratory
	遺伝子量生物学研究室/Laboratory of Gene Quantity Biology
	理論生態進化研究室/Theoretical Ecology and Evolution Laboratory
	アドバイザリーボード/Advisory Board
	客員教授/Visiting Professor
	産学連携・知的財産室/NIG INNOVATION
	リサーチ・アドミニストレーター室/Office for Research Development
	男女共同参画推進室/Office for Gender Equality
	技術課/Technical Section

	共同利用・共同研究/Intellectual Infrastructure and Collaborative Research
	生命情報・DDBJセンター/Bioinformation and DDBJ Cente
	国立遺伝学研究所スーパーコンピュータシステム/NIG Supercomputer System
	先端ゲノミクス推進センター/Advanced Genomics Center
	生物遺伝資源センター/Genetic Resource Center
	Phenotype Research Center/フェノタイプ研究推進センター
	ゲノム変異マウス開発支援部門/Division for Development of Genetic-Engineered Mouse Resource
	動物飼育実験施設/Unit for Experimental Animal Care
	放射線・アイソトープ支援ユニット/Radioisotope Unit
	ライフサイエンス統合データベースセンター/Database Center for Life Science
	ゲノムデータ解析支援センターCenter for Genome Informatics (CGI)
	先進ゲノム解析研究推進プラットフォーム(略称:先進ゲノム支援)/Platform for Advanced Genome Science (PAGS)
	新型コロナウイルスの全ゲノム解析/Whole Genome Analysis of Novel Coronavirus
	共同研究・研究会/NIG-JOINT (Joint Research and Research Meeting)
	2022年度 公募による共同研究/List of Funded Proposals (NIG-JOINT)
	2022年度 その他の共同研究/Joint Research
	2022年度 受託研究/Commissioned Research
	研究開発施設共用等促進費補助金

	国際交流/International Activities
	研究を促進するための活動と行事/Activities and Events for Research Promotion
	遺伝学電子博物館/Cyber Museum of Genetics
	遺伝学専攻/Department of Genetics SOKENDAI
	遺伝研データ/NIG Data
	運営/Management
	国立遺伝学研究所教職員数/The Number of NIG Faculty and Staff
	予算・科学研究費/Budget/Grant-in-Aid for Scientific Research
	沿革/History
	大学共同利用機関法人 情報・システム研究機構/Research Organization of Information and Systems
	奥付
	裏表紙/Back Covor



