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Message from the Director-General
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The National Institute of Genetics (NIG) was estab-
lished by the Ministry of Education in 1949, for basic
research in genetics, as well as its instruction and pro-
motion. Its history has overlapped with the explosive
development of life science, and we have produced
many outstanding scientific achievements including
the neutral theory of molecular evolution, the discov-
ery of the mRNA capping mechanism, and the identifi-
cation of DNA replication origins, among others.

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

Currently we have about 400 members working
in research, maintenance, education and supervision.
There are 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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Dr. Motoo Kimura was born on November 13, 1924 in Okazaki, Aichi Prefecture. Dr. Kimura conducted population genetics re-
search at the National Institute of Genetics from 1949 until his death in 1994 at the age of 70. One of his greatest achievements
was to propose the neutral theory of molecular evolution in 1968. The neutral theory posits that DNA mutations are basically
neutral, neither advantageous nor disadvantageous for survival, and that the fixation of neutral mutations in a population
through genetic drift is the main cause of evolution. Because the neutral theory is still the first hypothesis to be considered
when inferring phylogenetic relationships among organisms and analyzing genomes, its impact on biology is immeasurable. In
addition, the equation he derived by applying the diffusion equation to population genetics is still used as Kimura's equation.
Thus, he made a significant contribution to the establishment of population genetics. His work should be reevaluated in the
current era of genome science.

AIEE 451 00ESEE=.100th anniversary of the birth of Dr. Motoo Kimura

100th anniversary of the birth of Dr. Motoo Kimura
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National Institute of Genetics (NIG) was established to carry out broad and comprehensive research in genetics.

Research
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NIG conducts top-level research in life sciences lever-
aging 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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Intellectual Infrastructure and Collaboration Research

Education and Career Development
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NIG takes part in graduate level education. It also offers
various systems to enhance research ability of young
researchers.
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NIG actively disseminates the achievements from genet-
ic research to the society. It also promotes alliance between
industry and academia.

Social Contribution
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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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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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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.
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Lifestyle of marine megafauna illuminated by DNA informatics-based investigations

Molecular Life History Laboratory analyzed the light sensor rhodopsin of whale
shark that occasionally dives into deep sea and revealed an unprecedented amino acid
substitution enabling the efficient reception of attenuated light. This comparative se-
quence analysis, combined with in vitro experiments, highlights a non-invasive solution
for studying elusive animals.

EEEINTD FEIBRERELTINT X (BN DOR TV Y DAFZR
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Moleclar sequence collection allowed the detection of amino acid residues unique
to whale shark that alter the function of rhodopsin (red letters).

Yamaguchi K, Koyanagi M, Sato K, Terakita A, Kuraku S. Whale shark rhodopsin adapted to deep-sea lifestyle by a substitution associated with human disease. Proc
Natl Acad Sci U S A. 2023 Mar 28;120(13):2220728120.

Translate a gene region into amino
acid sequences

Predicting temperature from amino
acid percentages

RIBROMAENEGIBREIREE £ E < Metagenomic Thermometer ZF%
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“Metagenomic Thermometer” predicting environmental temperatures based on metagenomic sequences

Metagenomic DNA sequences Amino acid sequences Kurokawa group has developed “Metagenomic Thermometer,"which predicts envi-
ronmental temperatures by analyzing the DNA of microorganisms in any given habitat.
This approach offers new insights into how environmental conditions influence life at
a microbial level and could have wide-reaching implications in environmental science,

biotechnology, and human health.

Metagenomic Thermometer Tld. X5/ LADNAESIZANEL, BIFREE
ZETHTES.
The Metagenomic Thermometer uses metagenomic DNA sequences as input and
can predict environmental temperatures.

Kurokawa M, Higashi K, Yoshida K, Sato T, Maruyama S, Mori H, Kurokawa K. Metagenomic Thermometer. DNA Res. 2023 Dec 1;30(6):dsad024.
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1. Initial DNA binding 3. Topological DNA /
entrapment by cohesin

b Qe s

2. Replisome encounter
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Cohesion establishment tested with purified yeast proteins
4. Establishment of “Cohesion”

Sister chromatid cohesion is a vital chromosomal structure required for proper chro-
mosome segregation. Murayama group has biochemically reconstituted the process of
cohesion establishment by coordinating purified cohesin and DNA replication proteins
in a test tube.

HERENBBROEBERD SEoNDMHREN ARIEE DM ET L.

A model for the establishment of sister chromatid cohesion.

Murayama'Y, Endo S, Kurokawa Y, Kurita A, Iwasaki S, Araki H. Coordination of cohesin and DNA replication observed with purified proteins. Nature. 2024
Feb;626(7999):653-660.
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Department of Informatics  {S¥RIZT%

Finding the link between reproductive/symbiotic variation and evolution

MBI H40E - AEDSRIELEILOBIR 2R E WP T

BEETFORER. VOO DIEALEEED

biosynthesis in Hibiscus trionum. Some genes are upregulated in

Gene expression for flavonol and anthocyan

MREDET—VIET/ZIAEAFROZIIR (K3 ‘metab-
olism” HOSIZER) ICLDETBPHEDEN T, STEMICK
SEMONRETSEMEIRAL, ABRECHTEREN D, 18
). BEEBMETRVET, BRLERFRDEDLITBRTE
FN. EOKDITEL. MBS DhvE. EMREVDAENE
RCHESHICLIZWVEE X TWE T, MetaboBank * LipidBank
DESET—IN—ADIF DRI Y —ILHIERLTLE T,

e purple region of flower petals (from Koshimizu et al. DNA Res. 2023).

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 and LipidBank, as well as
analytical software tools for genomics and metabolomics.

Selected Publications

Koshimizu S, Masuda S, Shibata A, Ishii T, Shirasu K, Hoshino A, Arita M.
Genome and transcriptome analyses reveal genes involved in the formation
of fine ridges on petal epidermal cells in Hibiscus trionum. DNA Res. 2023 Oct
1;30(5):dsad019.

Kryukov K, Imanishi T, Nakagawa S. Nanopore Sequencing Data Analysis of
16S rRNA Genes Using the GenomeSync-GSTK System. Methods Mol Biol.
2023;2632:215-226.

Biological Networks Laboratory 4aprwsTJ—IRE

Nakagawa S, Katayama T, Jin L, Wu J, Kryukov K, Oyachi R, Takeuchi JS, Fujisawa
T, Asano S, Komatsu M, Onami JI, Abe T, Arita M. SARS-CoV-2 HaploGraph:
visualization of SARS-CoV-2 haplotype spread in Japan. Genes Genet Syst. 2023
Nov 21;98(5):221-237.

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

Arita Group BHFTEZE

ARITA, Masanori KOSHIMIZU, Shizuka
Professor Assistant Professor
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Department of Informatics

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

FraFNIAADY

A TEBESNTV DRI BEENE)

BHEENAIL TS, FUY—ADRME LT/ LEREDT —IN—RZFHLTD.

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

ERFENE TR T/ LBV MREZFCOHE T8/
A RTEN—R(Z, BLHTZERRDINMEFNTVET. 25
MEDOERELDDD /NN AFVY—RATHDT —HIN—ATI, &
MRETIE. T3P/ (A2 TOIT I DIER T 5—
EHIOISLORFTLNC, EPECEREZYS—D/ A
V—ABWHFIE LT, BRABEMETERDT —IN—ABE
FEELTCWETY, Foo T—IN—R SOz DMFIRFEZE
DBCLS ©IEH BRC & BHLITOCTULE T,

FaFIINAFVY—2TOITI  https://nbrp.jp/
SATHATVAMET —9N—Atz2%—  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. 2022 Mar;33(1):181-
191.

Genetic Informatics Laboratory RiRISIRIFTE

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.

NEHFF, FVRBOIZODETNEPATREL DA/ AFVY—2T—5
N—ADE, #k2 53(13), 807-810, 2021-11

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

Kawamoto Group || &R E

KAWAMOTO, Shoko
Associate Professor
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Unveiling microbial community dynamics

WM ) DELERREY (T 3I7 ADMF

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 Nov 5;37(21):3944-3946.

Genome Evolution Laboratory 4/ (LR E

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.

Kurokawa M, Higashi K, Yoshida K, Sato T, Maruyama S, Mori H, Kurokawa K.
Metagenomic Thermometer. DNA Res. 2023 Dec 1;30(6):dsad024.

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

Kurokawa Group E2)||HR=E

KUROKAWA, Ken HIGASHI, Koichi
Professor Assistant Professor
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Genome biology to understand the organismal diversity in environments

) LDZRIELBIEE O BAEH DR

(A)

(B)

(A) ERBRTRENZ 18RROMEEZSE T DRE L NS
EEEOEREFEZFRL. 67 EHDDNAMLIAE 4BEDIER
BT FRER T2y Y AS 7 BT DI iR D RHHE
MRDERDDNTHER. F5EA3Z7%DERD 1 EFS5E28.2%D
FRD 2 DERDERORTTHARTHO, B DNAMHILIE.
RO HMERENTFEDOBREERL TS, RENIERROFEE
DIEEERLTED, KEIDHBICEH DIFEZDRMOBFEED
2SR DOER - BNFIECHS_EZRIALTLD, KB
DDNA mix [FHEE DAL CIEE DNAZEEREH Y I e X
S5/ BT USSR CiD. BABIC COMBRE TS BB RO

BICHDFEDLDEELLVER - BT FETHDEERD.

(B) 3B 5FERIDOHEDEHEAAHZD Ancient DNAERATIC
FOTHESNIE TR AANZDRIEDRILERR, F2DATTDD,
EXGEIMEAADIDERCBALILE. BIORKOAZHZD
BALZNSDZHL TR A A NI DRI LD HETES
niz.

(A) A principal component analysis result of the phylogenetic
composition of a mock human gut microbial community sample. The
cells of 18 representative human gut microbial species were mixed in
equal amounts and a shotgun metagenomic analysis was performed
using six DNA extraction methods and four bioinformatic analysis
methods. The color indicates the DNA extraction method and

the shape of the dots indicates the type of bioinformatics analysis
method. The arrows indicate the trend of the abundance of each
strain. The gray colored dots (DNA mix) are the result of metagenomic
analysis of a sample with equal amounts of 18 species DNA mix.

(B) The inferred history of the origin of the Japanese wolf. Our ancient
DNA study of Pleistocene wolf remains recovered in Japan reveals
that the origin of Japanese wolf is a hybrid of two morphologically
distinct wolf lineages.

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,

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, 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 Nov 5;37(21):3944-3946.

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.

MoriH, Kato T, Ozawa H, Sakamoto M, Murakami T, Taylor TD, Toyoda A, Ohkuma
M, Kurokawa K, Ohno H. Assessment of metagenomic workflows using a newly
constructed human gut microbiome mock community. DNA Res. 2023 Jun
1;30(3):dsad010.

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

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

Associate Professor
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Department of Informatics  {S¥RIZT%

Large-Scale Nucleotide Sequence Analysis and Advancement of Database for Various Organisms

BAOEMENRELUIBRENIERET - X—-2ADREIL

(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

RERERY—I T VY ORMEMICEIDBONSAEDEE
BeHI T —4 & BRI D103 SREIRERS DTS
PITVNT—IN-ADRENRAIRTY, FEREOSVEE)
LTS AT LORFEHERE T,

ANTAREFBEET/ NERRTEE DT —IN—21>, 7
/T3y OEDQEECEDEATVNES. HEADNAT—IN
2 (DDBJ) DEFELUMKTEELC. EREDDEENENT
TLDFAST ZRFEL2ED DIERET —F@TeELTVE
9, Foo BRE Y Marchantia polymorpha. - T Felis
catus DX D7TRENAT £ EE EHDVEER LEELEYE
DEBEEE#ENEEmRLTCWVET,

Next generation sequencing technologies allow biologists to
obtain larger amounts of nucleotide sequence data. It is necessary to
provide a high quality genome annotation and versatile database as
reference data. It is 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 and a
domestic cat Felis catus.

Selected Publications

Mochizuki T, Sakamoto M, Tanizawa Y, Nakayama T, Tanifuji G, Kamikawa R,
Nakamura Y. A practical assembly guideline for genomes with various levels of
heterozygosity. Brief Bioinform. 2023 Sep 22;24(6):bbad337.

Mochizuki T, Sakamoto M, Tanizawa Y, Seike H, Zhu Z, Zhou YJ, Fukumura
K, Nagata S, Nakamura Y. Best Practices for Comprehensive Annotation of
Neuropeptides of Gryllus bimaculatus. Insects. 2023 Jan 25;14(2):121.

Kawamura S, Romani F, Yagura M, Mochizuki T, Sakamoto M, Yamaoka S,

Genome Informatics Laboratory AEB(GIEIRIFFE

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.

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.

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

Nakamura Group HIFRZE

NAKAMURA, Yasukazu
Professor
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TANIZAWA, Yasuhiro
Assistant Professor

BEBE B

BFTEEN,Research Activities



TBERITZR
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Developing technologies to make BioMedicine comprehensible and tractable

A PHEEZEBICIRV P I NIRRT S8 DB

(A)

Anatomography B —E 2485 (A) FIF3AI(B).

B)

EFRREISHEHELET, BRERESFH (5P, B, X7 REHHA. BOX/N) DOI5EZICRITTUVVHSAIC LD ZFTHEIC I BTodICIRFEBIMRIF 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{nFHIRBITHIRE

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
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Population genetics and genome evolution

BELERES ) ML

A) NOFUPTOEERICHDDTRINF—DEIE, /\OTUPOMELTIEHI75% DT RINF—1E 2/ SOBERIZEHONTNEY (Neidhardt et al.
1990), B) TRF—ORNCEEH YV SWEDEL, FERDYT/LERTHDE, BOZWYY/XUEIZIAASDR WP /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 Y{LBEIGIIZRE

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 BEAIFFE

AKASHI, Hiroshi
Professor
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Study for molecular evolution using genome sequence and gene expression

) LEHIEBIE T BN S A1 FiEILE

Anthozoa |
(Hering & Mayer, 2014)

Anthozoa Il
(Hering & Mayer, 2014)

@ Scyphozo:

(Zapata et al, 2015)

KRRETIE. EMDFREOTBE LM RS ITSIHDD
TEREZOEOBREORAZEREL. BCEA. MERzH
HELTT LB B mFERBROLEBBNETOCVET,
B2 (1) BESOELICHDIEBLFODFELERN. (2) B8
DORREEE L. (3) X977/ LETERWCMEN DS HM CIRIE
HAFTZOADER. (4) SROVRUPRUDNAICE DS
FRIGERT. (5) T—YBMICLSOERBREABCTFDORREER
ETINOBR. (6) BRMNFERWRRRT — I AT
DORECAHRERICHETNTHIVETOTEDET,

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{RISEROITHATZE

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 SHEMARZE

IKEO, Kazuho
Associate Professor
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Department of Genomics and Evolutionary Biology #47.//x « YE{LHAZE R

Genetics of adaptive radiation

AN DR (i

BB I(—VRBEEEHEENTOREICEOT, BAENICHONDTH AR O RROERZERTLE Y, DUT, SHNOECHNFECEROI Sy AR A EERAL. B
ERCEMECFEMALCVEET, T BRFRIFACISD FHEEETICMZ. MOXY AR LEZRWVSIOERR TOERERZB U\ TA FHOEREITEDRVTVEET,

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.

ESPOTHEEEINEINDDOH . EEMHEDLSITLT
ZRABBICEOLTVKOD, EYZHFEELEKSINESD
BWIHLT, M OFPAIDZERBWEHRSEBENFET, RIFHZ
{LICEEhDEEFIE. EBETIENCEVWTCEZ<EESINTE
FLIH BAENICBIFDBAOBIGE DD FHEEIEE <
DRERRE T Y, Fio. BERIDEGTFOBAERNTEDLSIC
[RFETVKDOMNIDWTHZ D EREIPTI, CNSZERIEID
1202, Ta—IVRFEDSIBED, T/ IV IAPEBLRF IR £
REERR L EZERAEMICAVET,

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 4REIE(GFTTE

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

Ishikawa A, Kabeya N, lkeya K, Kakioka R, Cech JN, Osada N, Leal MC, Inoue J, Kume M,
Toyoda A, Tezuka A, Nagano AJ, Yamasaki YY, Suzuki Y, Kokita T, Takahashi H, Lucek K,
Marques D, Takehana Y, Naruse K, Mori S, Monroig O, Ladd N, Schubert CJ, Matthews

B, Peichel CL, Seehausen O, Yoshizaki G, Kitano J. A 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. Our group tackles this sort of questions across
different genes, biological processes, and animal lineages, to bridge a gap between genotypic and phenotypic evolution.

EHRETIE. 7/ L DNABIIIERZE D FREZHERDS
BITTDEEDIC. T/LDAREAFIER IO TP I H Tz
STHIRLNILOREROMBEREL. EMELEDDORDIIEE
BRIDIZHOMFTEEDTNET, BEEFeR LIz, &£
MERNICEL DR R DRV EN e SCERELENZENRE
LCWEY, EBAT —VEUTO3DIERITENET,.
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3) UV LDA REIBROBSSLUNBOI=0 DB EDSEL

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

Yamaguchi K, Uno Y, Kadota M, Nishimura O, Nozu R, Murakumo K, Matsumoto
R, Sato K, Kuraku S. Elasmobranch genome sequencing reveals evolutionary
trends of vertebrate karyotype organization. Genome Res. 2023 Sep;33(9):1527-
1540.

Hara Y, Kuraku S. The impact of local genomic properties on the evolutionary
fate of genes. Elife. 2023 May 24;12:€82290.

DFEMSEFTE

Molecular Life History Laboratory

Yamaguchi K, Koyanagi M, Sato K, Terakita A, Kuraku S. Whale shark rhodopsin
adapted to deep-sea lifestyle by a substitution associated with human disease.
Proc Natl Acad Sci U S A. 2023 Mar 28;120(13):2220728120.

OhishiY, Arimura S, Shimoyama K, Yamada K, Yamauchi S, Horie T, Hyodo S,
Kuraku S. Egg Yolk Protein Homologs Identified in Live-Bearing Sharks: Co-
Opted in the Lecithotrophy-to-Matrotrophy Shift? Genome Biol Evol. 2023 Mar
3;15(3):evad028.

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, Shimizu-Sato S, Agata A, Yoshida Y, Taoka KI, Tsuji H, Akagi T, Tanizawa Y,
Sano R, Nosaka-Takahashi M, Suzuki T, Demura T, Toyoda A, Nakamura Y, Sato
Y. A leaf-emanated signal orchestrates grain size and number in response to
maternal resources. Plant J. 2023 Jul;115(1):175-189.

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.

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/ \ERTRAZE =

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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Understanding the molecular and cellular basis of ALS
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A. A live zebrafish larva expressing a green fluorescent protein in the motor neurons. B. Live imaging of a single spinal motor neuron. C. Optogenetic ALS model. Light-dependent
oligomerization of TDP-43 recapitulates ALS-related pathologies in the motor neuron of zebrafish.

PEMIERAIZRELE (ALS) ([F. BRECRRBMMRIZNIZESE.
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M7ZIBERL . ALSDTeRRICEBLE,

The main objective of our laboratory is to understand the mo-
lecular and cellular basis of the motor system and the pathology
of amyotrophic lateral sclerosis (ALS), an incurable motor neuron
disease. Using zebrafish as a primary model, we study the motor
system at the behavioral, circuit, cellular, and molecular levels,
with a primary focus on synapse formation, phase separation, RNA
metabolism, energy homeostasis, DNA damage, and ploidy. The
ultimate goal is to identify the root causes of ALS and develop
therapeutic strategies through comprehensive and multidimen-
sional basic research.

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.

Asakawa K, Kawakami K. Protocadherin-Mediated Cell Repulsion Controls the

Central Topography and Efferent Projections of the Abducens Nucleus. Cell Rep.

2018 Aug 7;24(6):1562-1572.

Neurobiology and Pathology Laboratory {2/ 25/ JRHER

Asakawa K, Handa H, Kawakami K. llluminating ALS Motor Neurons With
Optogenetics in Zebrafish. Front Cell Dev Biol. 2021 Mar 18;9:640414.

Asakawa K, Handa H, Kawakami K. Multi-phaseted problems of TDP-43 in
selective neuronal vulnerability in ALS. Cell Mol Life Sci. 2021 May;78(10):4453-
4465.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/asakawa/
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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 Rep Methods. 2021 May
25;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&RERFZRZ=E

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.
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To understand development of complex yet sophisticated
neuronal circuits underlying higher brain function of mammals, in-
tegrative 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, histology
and two-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

Nakagawa N, Iwasato T. Golgi polarity shift instructs dendritic refinement in the
neonatal cortex by mediating NMDA receptor signaling. Cell Rep. 2023 Aug
29;42(8):112843.

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.

Laboratory of Mammalian Neural Circuits  #84Z[OERIERFFTE

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

Mizuno H, lkezoe K, Nakazawa S, Sato T, Kitamura K, 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.

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) AYRBEEDE IS T4wa. hEMN dcm. (B, C) BIS5 T4 aDBMEHS T2 INARSEEE (Lal et al. 2018). (D) IS5 T4waDB8ETE (Muto et
al. 2017). (E) BI574vaDBEBHE_1—OVO#BEEREOME (£) [F. ALSBEERT (TDP-43) OBFIFERICLDBEESNSD (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 BEZHRE
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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.
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The genetic basis for individual differences in complex
traits is still unclear. In order to clarify the mechanisms re-
lated to behavioral diversity, we are using a series of wild-de-
rived mouse strains. Wild derived strains exhibit a prominent
degree of wildness and phenotypic diversity among them.
We are also developing efficient genome editing method-
ologies in rodents with CRISPR/Cas9. We are identifying genes
related to behavioral diversity using these tools, and are aiming to
understand the role of these genes in the molecular, cellular, and
neural mechanisms that underlie this behavioral diversity.

Selected Publications

Takanami K, Kuroiwa M, Ishikawa R, Imai Y, Oishi A, Hashino M, Shimoda Y,
Sakamoto H, Koide T. Function of gastrin-releasing peptide receptors in ocular
itch transmission in the mouse trigeminal sensory system. Front Mol Neurosci.
2023 Nov 30;16:1280024.

Ono K, Sujino T, Miyamoto K, Harada Y, Kojo S, Yoshimatsu Y, Tanemoto S, Koda
Y, Zheng J, Sayama K, Koide T, Teratani T, Mikami Y, Takabayashi K, Nakamoto N,
Hosoe N, London M, Ogata H, Mucida D, Taniuchi |, Kanai T. Downregulation

Mouse Genomics Resource Laboratory I ZBIFFFZTE

of chemokine receptor 9 facilitates CD4*CD8aa* intraepithelial lymphocyte
development. Nat Commun. 2023 Aug 24;14(1):5152.

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.

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

AN LRI & 5 B O S O A
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DOpFRIEERE BRI S ET. MRNHERIIOERRED
BRIREBEL TV,

BEOZTINOTIT (A) EBERIC
EHFAENHRICIOTEIELES (B,
EMRADEAR  C, B EREYIDHERD) .
e, EREDHIEOAREIC
ERSNSDREKE (V) DR
fIcdoTiIThnaZE (D). N
KBV TZ/NOTUPEHKDFitsZ
EEEMBAANZ 72 Dynamin S0
SERINTNDIEZBESHICL
FLz (B)

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

Miyagishima SY. Taming the perils of photosynthesis by eukaryotes: constraints
on endosymbiotic evolution in aquatic ecosystems. Commun Biol. 2023 Nov
11,6(1):1150.

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):22210665119.

Symbiosis and Cell Evolution Laboratory  FA-#AR3E(LFATRE

Onuma R, Hirooka S, Kanesaki Y, Fujiwara T, Yoshikawa H, Miyagishima

SY. Changes in the transcriptome, ploidy, and optimal light intensity of a
cryptomonad upon integration into a kleptoplastic dinoflagellate. ISME J. 2020
Oct;14(10):2407-2423.

Uzuka A, Kobayashi'Y, Onuma R, Hirooka S, Kanesaki Y, Yoshikawa H, Fujiwara
T, Miyagishima SY. Responses of unicellular predators to cope with the
phototoxicity of photosynthetic prey. Nat Commun. 2019 Dec 6;10(1):5606.

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 iz - - R OBERIEA =X A

GFP LI AR A S /) OB WNT/\O T U P DR EHEREZ RIHICHREL.

Time lapse observation of bacterial nucleoid by GFP-tagged nucleoid associated protein.

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
ERDOIPRINANHERIREBEREI ST MEICEDT
FIVHREELTEBLTUVEY, £/=DNAFRBRI FMTOBEELT,
KON KBREORFEDHIESTVETD,

KEEE/N\AZAUY—2  https://shigen.nig.ac.jp/ecoli/strain/
BEE/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¥II&EERFZTZE

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. Plant stem is important for reproductive success because it lifts flowers for pollen and seed dispersal. However, stem development has been elusive. We conducted clonal analysis in rice to
understand when each part of the stem is initiated and revealed that the internode is the last domain whose cell fate is established among surrounding organs (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

Tsuda K, Maeno A, Nonomura KI. Heat shock-inducible clonal analysis reveals
the stepwise establishment of cell fate in the rice stem. Plant Cell. 2023 Nov
30;35(12):4366-4382.

Somashekar H, Mimura M, Tsuda K, Nonomura KI. Rice GLUCAN SYNTHASE-
LIKE5 promotes anther callose deposition to maintain meiosis initiation and
progression. Plant Physiol. 2023 Jan 2;191(1):400-413.

Plant Cytogenetics Laboratory  HEYJ#AREGIAZEE

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.

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

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 [CRDIEFRRBERAZE
HABOE T BHBNICERNZIEFIROHIHEF DR
ZEDHTVET,

Spermatogenesis is characterized by sequential transitions of
multiple processes: self-renewal of spermatogonial stem cells, mi-
totic growth of differentiating spermatogonia, and meiosis leading
to the production of sperm. Molecular dissection of these com-
plex processes and transitions could be facilitated by cell culture
approaches. We have developed techniques to recapitulate the
entire spermatogenesis process, from stem cell propagation to dif-
ferentiation of functional sperm, solely in culture. In addition, we
have already isolated several ENU-induced zebrafish mutants that
have a defect in spermatogenesis. We are working on the molecu-
lar mechanisms to regulate spermatogenesis of vertebrates both
in vivo and in vitro.

Selected Publications

Takemoto K, Nishimura T, Kawasaki T, Imai Y, Levy K, Hart N, Olaya |, Burgess SM,

Elkouby YM, Tanaka M, Sakai N. In Vitro Storage of Functional Sperm at Room
Temperature in Zebrafish and Medaka. Zebrafish. 2023 Dec;20(6):229-235.

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.

Model Fish Genetics Laboratory /\NEEIESEGIZRE

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

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.

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

FERRT RN X DS ARIE AT 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).

TR L CHRA BRI E S, IEIMICHHL (ZES
BRZHIRZEEDZ I, B C. elegans DIFEAEDHIRIIS D EEF
[EBATZVEEZEI[MICBESE. AIBRHBICORL. BE
SRR EEDE T, B HT =V DIEIMEBEIEN T ADFH
RTHEESNCVEY, COFERELHEMEROTLSDT.
ETOMRIIRIEDBEZRNOTCVE T, EDLDICHRNSE
ZHD. IBIICHRL . BB TRESECFERRLTE
HENTEnZEEITDODHTELCVET.

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

cell fates.

Selected Publications

Negishi T, Kitagawa S, Horii N, Tanaka Y, Haruta N, Sugimoto A, Sawa H, Hayashi
Kl, Harata M, Kanemaki MT. The auxin-inducible degron 2 (AID2) system enables
controlled protein knockdown during embryogenesis and development in
Caenorhabditis elegans. Genetics. 2021 Dec 2:iyab218.

Sugioka K, 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 ZHHRIERTTE

30;115(5):£954-E963.

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

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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(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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FAA—IVD BREEF hSURYFTAGH. BT TF
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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 ZPEEREIEEHZTE

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 ERd 2 B MEL T DNA B OFIHICE 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.
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Our laboratory pioneered to develop the auxin-inducible de-
gron (AID) technology, by which degron-fused proteins of inter-
est can be rapidly degraded by the addition of a plant hormone,
auxin. We recently improved it and established AID2 to control the
degradation of proteins of interest not only in yeast and mammali-
an cell lines, but also in mice. We are currently trying to develop re-
lated genetic technologies and, by employing AID2, to understand
the mechanisms of DNA replication in human cells and mice.

Selected Publications

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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Understanding cell architecture through quantitative microscopy and structural calculations
MR RO EBBERLEEHEZEBLT [BREFROVWEWEE]| 2H#95
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Cell division at the 1-cell stage (left) and cell arrangement pattern during development (right) in the C. elegans embryo. The upper panels show actual C. elegans
embryos and the lower panels show our quantitative simulations. (The lower right visualization was obtained using software developed by Dr. A. Funahashi [Keio

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

Selected Publications
Kimura A. Quantitative Biology—A Practical Introduction. Springer 2022.

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 #HRRIZE/FTE

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.

Fujii K, Kondo T, Kimura A. Enucleation of the C. elegans embryo revealed
dynein-dependent spacing between microtubule asters. Life Sci Alliance. 2023
Nov 6;7(1):2202302427.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/kimura/
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3D-organization and dynamics of human genome
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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

Maeshima K, lida S, Shimazoe MA, Tamura S, Ide S. Is euchromatin really open in
the cell? Trends Cell Biol. 2024 Jan;34(1):7-17.

Nozaki T, Shinkai S, Ide S, Higashi K, Tamura S, Shimazoe MA, Nakagawa M,
SuzukiY, Okada Y, Sasai M, Onami S, Kurokawa K, lida S, Maeshima K. Condensed
but liquid-like domain organization of active chromatin regions in living human
cells. Sci Adv. 2023 Apr 5,9(14):eadf1488.

Genome Dynamics Laboratory /NS A F=UAATE

Maeshima K. A phase transition for chromosome transmission when cells divide.
Nature. 2022 Sep;609(7925):35-36.

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.

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

Maeshima Group BIBHRE

MAESHIMA, Kazuhiro HIBINO, Kayo

Professor Assistant Professor
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Revealing molecular function of SMC complexes in chromosome structural control
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chromosome

circular DNA + cohesin + loader

+ATP

'

Retrieve
DNA-cohesin by IP

¥
wash (high salt) *

[

. Bead:
gel electrophoresis -

T NERERIF I DAL, MIBOASSITHEATIESH
[CEXAERTTY, Mifld. CNZRRITKREDZEL<HD. E
ETFHEIR., B, DEEVSTEEBM T IV I aRISZE BRI
L CWET, BREYVIROSMCESR (De—>, OV
TV, SMC5/6 AR ) (IR EEBETM DD E LD HE
KFTHD. TL/N\VEDELDSICDNAZERQTEH<EEZISNT
W&, FAzBlE. SMCEERZSOEEMESDFIEZETDS
VISOBTRBRL. SRENBBNIDIEICEDT. EDHFA
A LZEBRRALESELTVET,

a molecular model
“sister chromatid cohesion”

circular
linear

2 Bead:
circular

B £
-
S ©
(kDa) © 2
250 -
150-
100-
75 —
50 -
37 -

input bound

A. de—y (SMC1/3) BEERICK DI R
BEBETIV. B, BRUARBER IE—> 2 RUT—
H—EEMR, C, D. Je—YDODNAKERISDHER
BNEBMER. ROPHO-—RTINBRAE) LD
e

~ A. A molecular model how cohesin complex mediates

v, sister chromatid cohesion. B. Purified cohesin proteins. C,

D. Biochemical reconstitution of topological DNA loading
by the cohesin ring.

circulal
linear

linear

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

Murayama Y, Endo S, Kurokawa Y, Kurita A, lwasaki S, Araki H. Coordination of
cohesin and DNA replication observed with purified proteins. Nature. 2024
Feb;626(7999):653-660.

Kurokawa Y, Murayama Y. DNA Binding by the Mis4°? Loader Promotes
Topological DNA Entrapment by the Cohesin Ring. Cell Rep. 2020 Nov
10,33(6):108357.

Chromosome Biochemistry Laboratory SRE{ALE(LFTE

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

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

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

Murayama Group | LIFfFE=

MURAYAMA, Yasuto
Associate Professor
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KUROKAWA, Yumiko
Assistant Professor
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Mechanisms and biological significance of RNA-mediated gene regulation in Drosophila

2avTauNT eV RNA XS8R FHIEBE S AL EROMEH

(A) pRNAICLDYarYauNTEBREFHIEBOME (B) SNEMAMIIE Vasa BIZF 2 IR I LM (7F) 5155
Piwi () OFE (CO) 3t/ A AVY—2TOITI+D—BELUTERE, #HaL TS\ TRHE

(A) Schematic representation of piRNA-mediated transposon 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.

RNA &, BEEIBHROIBLFO—DOTI N Ind. BHSZ, K RNA acts as not only a carrier of genetic information but also

ETEBRD. BEFEBICEMECEOHEEN T TI, fAlz5
OHRZETIEETNEY 3030/ N\ITZE=BUNTRNADRZT
BEFHEEBEEENZNREZD FLNLVTREWHILED,
BT, pIRNAREES. RNABET (TENSYROUTN—A) . 458
MREOREZTFTHMRTREL. DTEYE. BHRAZE. BT
IEEHEE S SMNEBEFER (NIG-Fly) ZERLOEEE
EEME T D ZETRNADD FHEBEITIBDET,

a highly versatile molecule that can be cut, connected, and dra-
matically change its steric structure. Our laboratory is studying
molecular mechanisms and physiological functions of RNA-based
gene regulation in Drosophila. To understand them, we are en-
gaged in investigating the piRNA pathways, RNA modifications
(epitranscriptome) and germ line development using biochemical
and high-throughput technologies, and genetic tools which are

managed and distributed by genetic resources project (NIG-Fly).

Selected Publications

Utsuno Y, Hamada K, Hamanaka K, Miyoshi K, Tsuchimoto K, Sunada S, Itai T,
Sakamoto M, Tsuchida N, Uchiyama Y, Koshimizu E, Fujita A, Miyatake S, Misawa
K, Mizuguchi T, Kato Y, Saito K, Ogata K, Matsumoto N. Novel missense variants
cause intermediate phenotypes in the phenotypic spectrum of SLC5A6-related
disorders. J Hum Genet. 2024 Feb:69(2):69-77.

Takeuchi C, Yokoshi M, Kondo S, Shibuya A, Saito K, Fukaya T, Siomi H, lwasaki
YW. Mod(mdg4) variants repress telomeric retrotransposon HeT-A by blocking
subtelomeric enhancers. Nucleic Acids Res. 2022 Nov 11;50(20):11580-11599.

Invertebrate Genetics Laboratory EBHEFNYNEGHIZEE

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.

Nagata R, Akai N, Kondo S, Saito K, Ohsawa S, Igaki T. Yorkie drives
supercompetition by non-autonomous induction of autophagy via bantam
microRNA in Drosophila. Curr Biol. 2022 Mar 14,32(5):1064-1076.e4.

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

Saito Group ZEERIIFLE
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Department of Chromosome Science B XN X LR

Molecular and cellular biophysics dissecting cell division and development

IO R EmEE Tl RHERFELED I TR RS,

FPIURYAATIV (A) EXDREETIVIC, FRENBOMEINS (=IO RERFTL TN D, BADAFTTIE YAHATIVE (B) OfEEMEREE Iy 1 EBMFBEDF
FEAHEOE THIE RO AIBIZZ AIRLETL (O) . REENEICLADEIED B SEENICEEENS L<AHEBSMNILE (D).

Our laboratory studies intracellular dynamics in 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 essential for error-free cell division (C, D).

FEDIRZ BRI SMBE DB (I CHpE R E D T2
IOV TA XDBEARDZRICEFTEL. EDHcEPRESZES
AT VDB BB D SRBFOFREEFIENL TS, Zif
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

Physics and Cell Biology Laboratory  #JIEARaLEY)FFIFTE

fertilization. J Cell Biol. 2021 Oct 4;220(10):e202012001.

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 EZARFZE

SHIMAMOTO, Yuta SAITO, Kei
Associate Professor Assistant Professor

BAREXR Tk 2 pm

BFTEEN,Research Activities



Center for Frontier Research TN BFEIS Tz 49—

Unraveling evolutionary marvels in plants and beyond

EzEicRREOE(L2ESWI T

BRIENZE TBLMTMIC. RERE /A AV TARY T« O ADHE CEMAIEDEERFTLTVE T,

Our research integrates computational and experimental methods to investigate the evolution of innovative traits, with a particular focus on carnivorous plants.

EEDRTIZOFENDEMDIEEPHEEEL. ESELTELS
NEWIEEHBRGDDIZEDET, HLDZvravid. 5
LIcEfFEE BRI ELDEEAZRIETS T, B
RIZER D=8, RT=BILN\A AV TARTA T AEDFEYZER
PIO—FEHREL. SEIFLEY). BICBYICESRZEHTT
HREEDTNET, FC. Bz [BNT] LESERIEYZIE
mIC. UNRETL. BnfEEb. BINATEREZ b, RIZEAIEEM. &
YMBMEEER. 27/ L8E85E. EVETORELDIIRROR
BZEOTVES,

Evolution has led to remarkable innovations in the structures
and functions of organisms, sometimes reaching levels that seem
almost unbelievable. Our research aims to demystify these evo-
lutionary marvels. We integrate computational and experimental
approaches to study a wide range of organisms, particularly focus-
ing on plants. Our primary interest lies in insect-trapping carnivo-
rous plants, which derive nutrients from their captured prey. By
studying these unique plants, our research enhances understand-
ing of key concepts in evolutionary biology, including convergent
evolution, co-option, drastic morphological changes, phenotypic
plasticity, biological interactions, and whole-genome duplication.

Selected Publications

Saul F, Scharmann M, Wakatake T, Rajaraman S, Marques A, Freund M,
Bringmann G, Channon L, Becker D, Carroll E, Low YW, Lindqvist C, Gilbert KJ,
Renner T, Masuda S, Richter M, Vogg G, Shirasu K, Michael TP, Hedrich R, Albert
VA, Fukushima K. Subgenome dominance shapes novel gene evolution in the
decaploid pitcher plant Nepenthes gracilis. Nat Plants. 2023 Dec;9(12):2000-
2015.

Fukushima K, Pollock DD. Detecting macroevolutionary genotype-phenotype

Plant Evolution Laboratory  AE#JE(LRITEE

associations using error-corrected rates of protein convergence. Nat Ecol Evol.
2023 Jan;7(1):155-170.

Hedrich R, Fukushima K. On the Origin of Carnivory: Molecular Physiology and
Evolution of Plants on an Animal Diet. Annu Rev Plant Biol. 2021 Jun 17;72:133-
153.

Fukushima K, Pollock DD. Amalgamated cross-species transcriptomes reveal
organ-specific propensity in gene expression evolution. Nat Commun. 2020 Sep
8;11(1):4459.

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

Fukushima Group {BEMRE

FUKUSHIMA, Kenji
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Center for Frontier Research TN BFEIS Tz 49—

Molecular mechanisms and functions of extrachromosomal circular DNAs in eukaryotes
EHiZMaD#H LW DNA O BIADNAIZOWTEERICEET S

A
proto-oncogenes or
drug-resistant genes
Via
©0
chromosomal
© o

gene amplification

extrachromosomal
circular DNA

(A) DAMRRITIE. DABGFPEEMIEECF 2SRRI REMAK L TEELID. BRIELIZDNADEESNS CECLOTEGFOIC—HIENT S, (B) KEBDAHK

DHEE COLO320DM Tld, IRIRDNADERELTLS (KHD) o

(A) Gene amplification occurs on the chromosome or via extrachromosomal circular DNAs that are derived from a chromosome. (B) A colon adenocarcinoma cell line, COLO 320DM,

accumulates extrachromosomal circular DNAs (arrows) that contain a proto-oncogene, c-myc.

AR TIE. U LARZE MBI . Fedko—5
DERRIELIZDNA D EESNE T, ZORIRDNAIZIZDAER
FEEDNEFN. DAUDREDLET. MOABRINDIEESICE
B93EEISNTVET, /o, e ~OIEFEHEOMBOEDICHS
WC, EEDIBEOERDNADERINTVET A FOHAE
[CDWTIEREBR A RS <FESITTUVE D, FATEBDOMFERE Cld.
ZENET TO—FZ2RNT, HRLEERIRDNADEREES K
OZFDHEEEIBR I D7 BIEL TV,

Eukaryotic cells encode genetic information on linear chro-
mosomes. However, cancer cells often accumulate extrachromo-
somal circular DNAs that are derived from chromosomes. Having
proto-oncogenes and drug-resistant genes, these circular DNAs
are thought to drive the onset and progression of tumorigenesis
and confer resistance to chemotherapy. Furthermore, different
types of circular DNAs have been observed in normal human cells
as well as in other organisms but their biological significance re-
mains unclear. In our laboratory, we aim to understand molecular
mechanisms underlying formation of various extrachromosomal
circular DNAs and their functions.

Selected Publications

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. 2023 Sep 30,98(3):103-119.

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.

Laboratory of Gene Quantity Biology &G FEEY)FHRE

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.

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

Sasaki Group {EQARIFTE

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

(A) BREEETIV (b)) CEEEBREETIV (F) ZEAEHEBTET £/ - E T —R/ WO DBBETIEBEL. BITID. (B) BMTSVINYDTILY E BTV IR D
JOLSERWENAIOIXLERT, ERTAEREL TS, CCCHEONIEEREREHEIC, I LEREERET D,

(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.

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, Letten AD, Schreiber SJ. Eco-evolutionary maintenance of
diversity in fluctuating environments. Ecol Lett. 2023 Sep;26 Suppl 1:5152-5167.

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

Theoretical Ecology and Evolution Laboratory IBZs4REE(LEITEE

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/
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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 T

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 WY NFINY=da i1k iDL =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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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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Bacterial cytoskeletons and other molecular machines

NI TIT7 OB HECEFORIEERKEE

INOTFUPDOHIRRBIES /OB DI REF . HilEHZ. DNADEIZHITD Department of Gene Function and Phenomics B EMTHR
UITJJDZ\ / \\07_4)73 \/71\\/‘\/\/ /\/\UkBEF ’PEJ‘ZEE%U)ZI K_\\/\/\ | \/7_\_\ https://wwwz.mrc—Imb.cam.ac.uk/groups/jyl

VIVEED SMCESIADEEERRIRICEDEA TS, LOWE Jan
--------------------------------------------------------------- |ﬂtematl0na| Stfateglc AdVISOf
We work on prokaryotic cytoskeletons and their roles in morphogenesis, (Director, MRC Laboratory of Molecular Biology, Cambridge)

W3
OH

’

cell division and DNA segregation. We also decipher the molecular mechanisms I/_‘"jI’ —‘7\/
. . . BB 71/ N T —
of SMC complexes such as MukBEF, eukaryotic cohesin and condensin. (7 VTSI MRCH TG E)
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Implementation of advanced life science databases

ERERBIEET I N—ADFEEIL

EBRIZ2ICBITDT —IN—RIEELEHR AV ITSANSIF7—ThHD.
ZOBENZEERTD_E CSEITERGDENEATDERZRELE T,
Databases in life sciences serve as crucial information infrastructure. Our ef-
forts to enhance their quantity and quality further facilitate advancements in
various fields of biological research.

Department of Informatics |S¥RAZT%

https://www.ebi.ac.uk/people/person/ewan-birney/

BIRNEY, Ewan
Visiting Professor
(Deputy Director General of EMBL & Director of EMBL-EBI)

N———, ATV

ZEHE

(RN FAEE TR IR R FEUN/ A A > TAR T4
ZFRFFPIE)

Molecular evolution of mammalian genomes

HELEY ) 2053 AL

MREEDELPIEBE DNABSDRENEEDZ LT —VICERED C.
DFES IR EAVWVETEREN P TO—F ZREL T MR LADODTE
LM EDH TN,

We employ a combination of molecular and computational approaches,
and conduct investigations on molecular evolution of mammalian genomes,
focusing on various questions including sex chromosomes and non-canonical
DNA structure.

Department of Genomics and Evolutionary Biology  4//s * 1L SR

http://www.bx.psu.edu/makova_lab/

MAKOVA, Kateryna
Visiting Professor
(Professor, Pennsylvania State University)

<aY9», hFlU—7F
=EEH
(RUZJVNZPIRIAEZR)

Vertebrate sex development
BHEBIMIC BT B LS

ALEDHKI . Db, BEFRICELIMIREZREL. EDRRER
FIBICRID D F AN X LDRIFZEBEIELTUVET,
Our research focuses on the molecular and cellular mechanisms that lead to
the formation of a mammalian embryo, the genesis of tissues and organs during
development, and the pathological consequences of developmental defects.

Department of Gene Function and Phenomics E{EZEFILHR

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 Dp— UFp—FR
B
(FHRIAREMD P8~ At 5B EPIAIE)

Chromatin dynamics and evolution

ravF EELEL

FIZBIE b2 DF. BLORBFENLE TP TO—F ZHlAEDEDIET
E ANV PV EOF/ED, JOXTF Y DOBEEERAA VERICHITDE DERE
ZEANTWED,

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

Department of Gene Function and Phenomics JE{GHEMITHR

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

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

~Nbox, ILTUvo

ZEHE
(DL AN - ATV Y = PR ETEE)

Chromosome organization and function in time and space

Y (kDRI BT HIEE S HEE

FIBEFREERIAFTZIADREICHDREERRLU TS, FlEHRE
BN HOEBMARDZEB/ Vo—>. DD YIEERENDEEN BN EDE
BREFEORPVUVI KGEDOBBNEZBREDESECDOVTHIZFILT LS,

We investigate the principles underlying macroscopic chromosome
dynamics. We study spatial patterning in mitotic and meiotic chromosomes,
emphasizing roles of mechanical forces; pairing of meiotic homologous
chromosomes; and cyclic global nucleoid fluctuations in E. coli.

70 EEDResearch Activities

Department of Chromosome Science BIE AN X LFFFEZR

https://projects.iq.harvard.edu/kleckner_lab
KLECKNER, Nancy

Visiting Professor
(Herchel Smith Professor of Molecular Biology, Harvard
University)
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Share our research findings with society through the technology transfer

MRBREOHZBIC, 1/ RX—a AlHEBIE U7 EE TS

RO SEFNIZATRREZERBL . #H=ITET. FLL A
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DERIC, HE). FEEATR. BRSO ESEEEE.
g, HREETEEHEL T, MFTRANOD [51] ZH=ICDES
TFULDET,

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

(2023 FE=iE)

KNHIRAEE (G5
Intellectual Property QUANTITY

HEZEHHPE  Patent application 12¢
$SEFESR  Patent registration 41
EREOHF - ZERAFRIT 254
Joint research agreement with the private sector

SAEVR BEMTIAZZE  License agreement 30¢
MTA  Material Transfer Agreement 953 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, HOEOENEEDMEEF M D BHOBELEDIEHC DT, B
BEERMNAMRDORESIOMBEHEEICLRTEIDEMACDOVT, M0
#E). 2018 23F95p. 9.60-9_64

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

EFEE - AHRIER

SUZUKI, Mutsuaki
Director

IANEERR =R

FFTEEN,Research Activities
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Office for Research Development

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

mzehis&{t. JAHE. IR (Institutional Research)

[FRFTICEDDAM DN, FORENERAPRICEIEL . =528
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® ¥R

BERALRBROZIFE, —Bds. MIRIZ1=77. 2RIEEES
BEZHEICHIEDES, RIFTFEOENENICAELIZIYTY
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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/

US—F « PREZZAKL—49—=

KURUSU, Mitsuhiko
Director

RIBAE =5

SEINO, Hiroaki
Assistant Professor

JEERERR B
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Office for Gender Equality BLZHESEHHER

Office for Gender Equality
BRI EHEE R

ZENREE

Multi-purpose nursery room

—BHREDKT

Training seminar for scientific presentation

B HESEHESL. EEHO—oigtcabte. L - The Office for Gender Equality provides support to meet

TORODEIIRERNZRERBLCVETD, © needs of NIG people in all categories. Currently we can offer;

o LENREZDEE @ Amulti-purpose nursery room

o —HRBE DR - @In-house temporary childcare

O T LIEE DR BCLDIBRNELE © @Programs to allocate a lab assistant for childcare assistance

o TR DRBIBHRODIRMH - @Local information about family care

o TRt DIz D= —IRH © ®Seminars for research development
FILLFECMBREBSEHEEER—LR—T (https:// Please visit our homepage for more detail.

sites.google.com/site/nigdanjo/) ZZELZSW, BERIICH
(T8 B HESE DR CHEER DSESOMIMOIBEL TLVET,

BLHESEHMEZ T, FLEIS CRH<AHTSADZLL
THENERECEORERMEEELCLET, CBR. CEZ.
CHERKIZ. SREEIC (danjo-nig@nig.acjp) FTHIELZSLY,

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/nigdano/
ELEASEES

HIRATA, Tatsumi
Director

FHIZDH =R &)

FFTEEN,Research Activities
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Technical Section  F{fi7ER

Technical Section
FifreR

BEFUHEVIAFRLIE

Transgenic mouse production service

ERESOKE BEEE

Management of rice paddy fields
and green houses

RMRE FIREBOERT. 11 BORMBENFBLTLET,
FQEARECZEI_VHCEBSN. ENZNHIODOEFIEOS
Fedfre B CELHNAN DM FDEE 2 ZELCWVE S, T DFEPHiTIE
ZAXITOTZD. AT DR SER QNI EETOCNE T,

O THFFIRAD RS D— OB LMER ZFI TR

o HBHERDRT - 12
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o B ERERDEBREDHS

O NS URAITTWIN IR )Y P INIIADIERISZ 1B

@ XHEVAUOCTEBICLD INTT —IBINTIE

03I UNL, A%, BIST1vIaBEDEYETERDIER.

. BRANDDE
o L Nl E FE oz FAEYIFRER
® FFTFT DML T I T U MDA
o FINIRIEHE &
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ERFHE. IAOLZLHETE. XRERE BLU [EEHOK] B
Bz DIRERFEEZIBL\. HFRFTEAEOMFIREDERFICERL
TWET,

Technical Section

2aVIVIVNTANI DR - DR BSYRAIT Yo RIS T v IaADIE

Maintenance of drosophila strains

Development of transgenic zebrafish

TRREIRIDAIE DR

Working environment monitoring

The technical section, to which 11 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.

® 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

FURUUMI, Hiroyasu
Manager

HELAR 25

FiER/ Technical Section
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Intellectual Infrastructure Center HEFIFEE 45—

Bioinformation and DDB]J Center

HaifE# - DDBJ % —

DDBJ (DNA Data Bank of Japan) [&1987 FITE&IanE
LTz. EmRERTRE T R—~38/cdH. KEDNCBISIUERR
MOEBIEHALT, HRONHR [EFEERST—5—X -
O5Rb—ay (INSDO) ) L TWE T, FI2H - K - BRD
FEFTEWMAL. FFEFERD DNAES RO S/ BES £/ R
LTWEY, BEEMIBHRES— (KOBIC) £biphL. EER
HATOT—IBHRRALTVET,

2009FEH5IE AR I—0OT VDT —HZNETD
Sequence Read Archive. FIETOYTOMET —5%ZBREDS
& BioProject. MM DIEHREEIEI S BioSample ©HE « K+
MTHAHALTEELCVET (TRIA). 2013 FICE. BZEEAM
REEE (JST) N\AFYAITVRAT—IN—2VEH—E BR
ANTILDT—INR— (JGA) DERZRIBLELIZ. FOE
BT, SHELEBHZRRDOERELDT —IN—AZR
HLTWLWEZET,

DDBINAETR ST DMREIFEARNDFAE T, PIFPEE TSR
DOIFREDDLEAF T, EFHETIZEINSD D 10%58% 58
TWEY (FEB), F/=DDBIADA VE—RysPo A iRET .
RAAVZTEBLTCVET, .comBEL net 58] (BEFRL
). jpH2E (HA). .gov PRLAN EI55 CREBAT) . 2L
THERDDBEDERFZITARBEFRLATY,

TUA—CRERNMREBEIFCA— —OvEa—4 (Z/83YV)
DEEBEHHITOTCVEY, BF 16002 EDOEFEN /IO
VB LI RZEERLTOED,

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

4epi5%R - DDBJ 25—

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)

FREEE Fon-—2HFE

NAKAMURA, Yasukazu
Division Head (International Affairs)
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SHIMIZU, Atsushi KOSHIMIZU, Shizuka
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(EFERK) ()
SHIRAISHI, Yuichi SEITA, Jun
Bak— ===l
(ErpaifizRtzys—)  (BB{LETTRT)
KINOSHITA, Kengo KRYUKQV, Kirill
AFEE 2237, FU)b
bR ROIS-DS
TANJO, Tomoya () ( )
P . OKUBO, Kousaku KAWAI, Yosuke
Division Head (Internal Affairs) e AN
%0 . n RARRER SAEVEN
FAEET mrssmes @0 EEEERE L 5-)
TANIZAWA, Yasuhiro
HEEE
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NIG Supercomputer System

ENDBEEMERHA—/S =2 E1—F Y AT A

BEEHL. EEIEERY)T—9N—2 (INSD) OBRSLVE
EDOMFEICETEREREIRMHE TN, 2—/\—OvEa—4>
2T GBERFR/STY) Z#ERLTVED,

BRSOV SE R EM T LIZBITIRIE P7EEL
TERHET =5 DRMDFITI. 201 8FICEALTZAIRERS
L—o& 201 9FICEALIZHLVET BRI ATAICEKD, Ein
MIGADRMITBEET/ LT =5 DL IS4, KIREIEHRZ 7
MTESRFEEXITCVET (TRER) . ERNOMFENSI—
TEFEBRFZINTITED. THRIBEDN 30TBLUTESE
EHTHNRVCRITEY, ABRI—TICETHRIBEICED
<HKE:off S8 /—REBEETEEI A TYavbAESNT
W& Y, BF2E 150D EOHBHNSFILT1600 A0
HFIALTWEY, FHMIFEEMAR/ SOV R—L_— (https:/
sc.ddbj.nig.acjp/) ZTSRRIZS0N,

BAT/ LM EIL 2023 F(21SO27001 (Information
Security Management System : ISMS) DEREFZEMSLELTZ,

_ 20.' ZEEAR/\QH\/

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.ac.jp/).

The Personal Genome Analysis Section has obtained 15027001
(Information Security Management System: ISMS) certification in
2023.

20198 AR/

2020 F AR DIEE

(201 2FEE AR (FHE)
ST ATL 2045 g\f\)[%OEgYéngji) 7702
ST SHEMS2TA 5544 AMD EPYC 512GBx 136 ome
Intel Xeon Gold 384GBx68 2200 CPV 174t
niel Aeon o A5t 14,336 CPUOP
B 12TB XEUSHEM X |
| )=
RO B Lo 3TB XEUEHEH X 10 szl
" (L Nb Intel Xeon Gold)
T . 2019488245 10PB (202124 8)
SIRASEAN —Y 7PB 201848A% 38PB 3.5PBIE, Ast17.1PB
- (202343 BUTL—2)
F—HN-ZEARL—Y  56PB zy D (22 40PB
7 Ny Py IEF—7 15PB
InfiniBand InfiniBand

/—FEHEES 4XQDR (40Gbps),

4XFDR (56Gbps)

4XEDR (100Gbps)

FEEL

BASTEMATAME  Computing system installed
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Intellectual Infrastructure Center

Advanced Genomics Center
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Advanced Genomics Center was established October 1st,
2011, with the aim to combine the latest genomics technology,
i.e., next generation sequencing, for example, and the genetic
resources, that have been collected and constructed throughout
the history of this institute, to create resources for new-generation
genetics.

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

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

Head, Advanced Genomics Center
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TOYODA, Atsushi
Division Head (Sequencing)
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[0 Sequencing Division
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GOTO, Yasuhiro  Associate Professor

BEANE e
[ Data Analysis Division

T — S ERATERRY
MQR},HWOShi . KOHARA, Yuji - Project Professor NOGUCHI, Hideki  Project Professor TOH, Hidehiro  Specially Appointed Associate Professor
Division Head (Data Analysis) NEHER w6 B s oo B R soo
7I7<'7T( EEE FUJIYAMA, Asao  Specially Appointed Professor ~ BABA, Tomoya  Project Associate Professor HIGASHI, Koichi  Assistant 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,

PARDSHFRICRELTWVE T, KBE/ MER. 1%, 3
DIaUNT., IS5 T1vadUV—RZDWTIEIXEBRIEZED
F2atIAAVY—2TOITU~ (NBRP) [CBEL. &4
BOVY—2tz > —OmhigEII Y THBELTCEBLTVED,
INAF)Y—2IETREFI L NBRP DIEER 74— E LCER D/ A
FUV—ABEIERREEDHRE LTEILTVED,

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.

Genetic Resource Center 4¥)ECEFLEZYY—

SATO, Yutaka

Head, Genetic Resource Center
EE 2
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NIKI, Hironori

Division Head (Bioresource Management)
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INAFVY—2EBFR (GR)

EMBEERTYS—TRELTVS Y —E R BIEHR—LR—IDINAIT A0~ [ETIVEY
VY= hoPIEATEFT,

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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[ Bioresource Management Division
KOIDE, Tsuyoshi INAAVY—2EF
Division Head (Development of SATO, Yutaka  Professor
Genetic-Engineered Mouse Resource) g 2 s
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[JPlant Resource Development Division
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TSUDA, Katsutoshi  Assistant Professor
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KOIDE, Tsuyoshi  Associate Professor
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NONOMURA, Ken-ichi  Associate Professor
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MIYOSHI, Keita  Assistant Professor
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Intellectual Infrastructure Center

T )54 TGt 7 —

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 FRFHEESPT
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.

m ftaEs A 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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NIKI, Hironori
Head, Phenotype Research Center
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Intellectual Infrastructure Center

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

The Division for Development of Genetic-Engineered Mouse 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 NBEEY D ARFE RSN

KOIDE, Tsuyoshi
Division Head
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Microinjection room

Microinjection into fertilized eggs

Support Center XiEtZV4H—

Unit for Experimental Animal Care

BB R e
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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

SIEEREREER

KOIDE, Tsuyoshi
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The Animal Research Building

Frozen embryo and sperm storage system
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Support Center XiEtZV4H—

Chemical and Radioisotope Management Unit
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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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ANDACHI, Yoshiki
Assistant Professor
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Database Center for Life Science (DB
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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

{1

|
\

— -
discovery and data analysis beyond traditional
Data database searches. (https:/togodx.dbclsjp/
Sources Mma)

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
was established in the Joint Support-Center for Data Science Re-
search. 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

Hachiya T, Ishii M, Kawai Y, Khor SS, Kawashima M, Toyo-Oka L, Mitsuhashi
N, Fukuda A, KodamaY, Fujisawa T, Tokunaga K, Takagi T. The NBDC-DDBJ
imputation server facilitates the use of controlled access reference panel
datasets in Japan. Hum Genome Var. 2022 Dec 20;9(1):48.

Mitsuhashi N, Toyo-Oka L, Katayama T, Kawashima M, Kawashima S, Miyazaki K,
TakagiT. TogoVar: A comprehensive Japanese genetic variation database. Hum
Genome Var. 2022 Dec 12;9(1):44.

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

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

https://dbcls.rois.ac.jp/

Database Center for Life Science (DBCLS)
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Center for Genome Informatics (CGl)

Center for Genome Informatics (CGI)

g LT =S ENiXEE T —

RER—T 0200 (NGS) BiOFERICESOTDNAY—
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F—IBRMSEEEETDC. KEDT/ LT —YERARD DS
TEREICBRIT S DFTRFMDOREFED. ZDI=DDAMBRE DT
SEEIEBELC. TV LRIZOHEICEMLED.

I=SHIADTI LTSI —, ¥—SHY
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PSARY S DREREMDT/ T— 3 58]
EHICERNICHR I LD TESD,

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

Matsumura K, Onuma T, Kondo S, Noguchi H, Uchiyama H, Yajima S, Sasaki

K, Miyatake T. Transcriptomic comparison between populations selected for
higher and lower mobility in the red flour beetle Tribolium castaneum. Sci Rep.
2024 Jan 2;14(1):67.

Xiao M, Kondo S, Nomura M, Kato S, Nishimura K, Zang W, Zhang Y, AkashiT, Viny A, Shigehiro T, Ikawa T, Yamazaki
H, Fukumoto M, Tanaka A, Hayashi Y, Koike Y, Aoyama Y, Ito H, Nishikawa H, Kitamura T, Kanai A, Yokoyama A,
FujiwaraT, Goyama S, Noguchi H, Lee SC, Toyoda A, Hinohara K, Abdel-Wahab 0, Inoue D. BRD9 determines the
cell fate of hematopoietic stem cells by reulating chromatin state. Nat Commun. 2023 Dec 15;14(1):8372.

Center for Genome Informatics (CGI)

Matsumoto R, Mehjabin JJ, Noguchi H, Miyamoto T, Takasuka TE, Hori C.
Genomic and Secretomic Analyses of the Newly Isolated Fungus Perenniporia
fraxinea SS3 Identified CAZymes Potentially Related to a Serious Pathogenesis of
Hardwood Trees. Appl Environ Microbiol. 2023 May 31;89(5):e0027223.

KonT, 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.

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

Platform for Advanced Genome Science (PAGS)
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Researchers granted KAKENHI

(A) —(

Research
papers

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 21 members
in total are participating in PAGS from 12 universities and research
institutes.

(B) Researchers granted KAKENHI
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Whole Genome Analysis of Novel Coronavirus  #TER1OD1()VADEY./ LERHT

of Novel Coronavirus Conducted by the National Institute of Genetics

BEMSEROMGHE IO FIANADET ) LAFEIIZOWNT

HREREEE (WHO) PHEIOSIAINABRAE
(COVID-19) M/XVFZwozE2020E3RBICEELZEL.
COVID-19DRERDAIVATHSMHEIOFI)LA (SARS-
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I—bDERBR7E & BEENRICAS<EM CE=FE Y,

COVID-19FATHEID 20205 4 BUAR:. SEEHIIEEIRIC
BELAPBLEANDHHZER LT, BE 7 BICHEIEHERHIC
BI2EEaMELELIz. TD%. BREHNSDEFICEDE,
2021 F4BEDERENSRHSNSRIAT VI (ERYE)
DY/ LBFaEEmL. BN TARITBHELTUS SARS-CoV-2
DEEZSRBETHOSHNLTHDEY, 2023F5 8 8 HICHE
JOF DA RABERIED 5 FRRE ICABRIToNELIZAN 3]
SRS FERTUETIDIEICLTVET,

FEAEATT CREERL = SARS-CoV-2 7/ LE2FIIS. ERREED
FF—HNR=2 (INSD). RO'GISAIDZBLCARLTED, &
FRIEFEHELD, BAE, S5ICEHEFRO COVID-193RICHEHL
TETWFET,

FEOOFOANADET) LENENICEE ¢ B B2 RIS (2021 248 30H)

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

HEFIA - #EFF Intellectual Infrastructure and Collaborative Research

The World Health Organization (WHO) declared COVID-19
pandemic in March 2020. The novel coronavirus that causes CO-
VID-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 in-
fection, 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 Genetics 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 coun-
termeasures. On May 8, 2023, COVID-19 was reclassified as Class 5,
but we will continue genomic survey of SARS-CoV-2 in collabora-
tion with Shizuoka Prefecture.

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.

HE(RFCO SARS-CoV-2 DT/ BT DML

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



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

ERDEGFATAIL. BLFICE T SREMFITORZLEL T KE. AT OHEMFEBENICRTANTVE T,
ENSOFE CHENBOHSZRM TS0, RRIKOFINOHB EFRFDOIFEEICLD [HEMTT] kU [F5ER] ZF=ELTCVED,
REITRIE ST BEZOHBMFTHTONTED. 2023 FEH5T 105 FOHBEHTEE 15 HHOMASE T BELRREDITTNET,

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 2023, 105 Joint Researches and 15 Joint Research Meetings have been held
and achieved excellent results.

» NIG-JOINT I HE

[HEMTE] L& ERDECFRFFTADOMFEDSDERIAAICED
&, ENLECEMFFANDOMRELEICKD. BEDHFREICD
WCHELTITOMF T, 3FAICHIT TEEZTOCLET,

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], [l and [BI.

[HEHFT (A) | [EFEHEEMTR] (CEFRIRSNDE. 28 - SERDIz0
|SE(GIZ R 3 DI DRE - FFIEE N SNE 9, [HEMFE (B) ]
TIIRE - BEERUAREN L IRSNET,

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.

Loss of p53 function promotes DNA damage-induced formation of nuclear actin filaments

p53 HREDIEKIZIDNA HBEICXBNT 7 F Ut OTERZEE T %

ez Neal
JIREF 208

ITE. DNADEBEZZ(TDE.
BARICTFOFUBHEDE RSN
STENDDOTERH. DNAE
BISBEDHFZE DD AIEIER T
p53 EDBRIEARECohoTz, FhTT
Bld. CDOBRFPOF AGHEDIR
D p53 DHEEEME N ICKDIRES
NBTEZHRB LIz, IBIT. ZOF
OFVigHERE LT, ZNITAD
TOONFVEEZRBESE. RNA
DEEEZFHISEDIRTIFRD
BRECKINLTZ (Torii et al., Cell
Death & Disease 2023) o

» Joint Research Meeting

Konan University

KAWAUCH], Keiko

Associate Professor

We demonstrated that p53 loss
promoted DNA-damage-induced
nuclear actin filament formation.
Furthermore, we identified an
nuclear actin-binding peptide,
nLifeact, which altered chromatin
structure and consequently
reduced transcriptional activity
(Torii et al.,, Cell Death & Disease
2023).

vehicle

control

p53 shRNA

p53 shRNA

Effect of p53 loss on nuclear actin filament modification

| #=z

(7= &l ERDEEERRATNAOMERE DS DEAHEIE,
ENDEGEMFFTNA DRI AR CERE S SRES T, SRS
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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16A2023
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23A2023
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27A2023
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31A2023
32A2023
33A2023
34A2023
35A2023
36A2023
37A2023

38A2023
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40A2023
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42A2023
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44A2023

45A2023
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HMGB1 complex and genetic analysis of ZF model of PD

Screening for a transgenic driver line specifying kidney tubular epithelium
for the study of renal development and regeneration in zebrafish

Behavior and Genetic Variation of zebrafish in Myanmar

Identification of gal4 drivers to report and control gene expression in
developing zebrafish eyes

Shelf-Screening for Negative Valence Neurons in Zebrafish

Validation of the Anti-cancer Molecules Identified by Drug Repurposing
Strategy using Zebrafish

BIST1v2alCH13d CEUREADIRE)

Shelf screening of GFP transgenic zebrafish lines developed using ztrap
transgenesis method

The mechanism by which blue light induces the formation of black
camouflage color in offshore teleost fish

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

Neuropathy diabetic in zebrafish model
Neurogenetic Pathways and Mechanisms for Attention
Zebrafish Models of Thrombocytopenia

To identify transgenic reporter lines labeling cardiac conduction system in
zebrafish

To study the Impact of Cordycepin on the Development of Pancreas by
using Gal4 transgenic zebrafish

Shelf Screen for Zebrafish Lateral Line Progenitor Cell Markers

Screening for zebrafish transgenic lines for in vivo studies of Autophagy in
Parkinson’s Disease.

Shelf-screen of Kawakami lab zebrafisah fluorescent reporter lines for
characterization of adamts/4 KO fishes.

Effects of global warming-implicated thermal elevation on heat shock
gene regulations and the consequent impact on embryonic development

Genetic network related to colpocephaly or holoprosencephaly brain
anomalies

Visual System Growth, Degeneration, and Regeneration: leveraging
transgenic tools and cutting edge imaging for understanding blindness

Identification of genetic tools for investigating zebrafish somatosensation
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Basic Medical Science-Kulliyah of medicine
-IIUM- Malaysia

Tunghai University, Department of Life Science

University of Yangon, Department of Zoology
Universidad Mayor, Center for Integrative Biology

University of Southern California (USC)
INSERM, U 1312 BRIC

BRERAT BIFY
CSIR-CCMB

Shanghai ocean university
Universidad de Los Andes

Royan institute

Georgetown University, Neurology Faculty
University of Kansas Medical Center
Qingdao University, The Biomedical Science Institute

The Hong Kong Polytechnic University, Department
of health technology and informatics

Colgate University, Biology and Neuroscience
UNIVERSITY OF MADRAS

University of Castilla-La Mancha
University of Rajshahi

Hamad Bin Khalifa University, Sidra Medicine
Reed College, Biology (Cell and Developmental)

University of Washington, Department of Biology
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Wael Mohamed

Yi-Wen Liu

Moe Thida Htway
Leonardo E Valdivia

Don Arnold
Majid KHATIB
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Megha Kumar

Baolong Bao
Zayra Viviana Garavito Agular

Sedigheh Jalali
Jagmeet S. Kanwal
Liang Zheng
Yonghe Ding

Alvin, Chun Hang MA

Jason Meyers
Balakrishnan Anandan

Julio Escribano Martinez
Alam Khan

Sahar Isa Da’as
Kara Cerveny

Jeff Rasmussen
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50A2023 EREFREEGE COBBBERAORE -1 RERE  KREHRRFHITR ENINZON
51A2023 Visualization of the position of telomeres in zebrafish spermatocytes University of California Davis, Department of Molecular - Sean Burgess

and Cellular Biclogy
52A2023 BEARICHITDERFNCEELECFAIYVOIOBESIOIC—HERD  B¥  SRELRMRAMTME FIRER  Matthew Shenton
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65A2023 MEFEHEOERETF. BKERF. NERFOMIENS (LS TRERERET TUNAKRE KREEEET Al
66A2023 %?) %;ﬁa DNIHSDHHEER Schizosaccharomyces japonicus DEBEEREE  ABRAZE  KEFRIBHRRZMTR TBEREN
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80A2023  Gene Regulatory Network Reconstruction of Species Rhynchophorus Institute of Systems Biology (INBIOSIS), Centre  Nor Azlan Bin Nor Muharmad
ferrugineus to Identify Insecticide Target for Bioinformatics Research (CBR)
81A2023 RIST1wIaDy/ LFEICIDFEFHTT EZEATE BREMZE RENEH =B &
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1B2023  Unraveling the Molecular Mechanism of Intracellular Crystal Formation in Weizmann Institute of Science Dvir Gur
Zebrafish Iridophores
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List of Funded Proposals (NIG-JOINT) I 2023 FE RBEICLDHEHRF

MEREKSE
University of Southern California

Institute of Molecular Genetics and Genetic Engineering,
University of Belgrade, Belgrade, Serbia

The Hebrew University of Jerusalem
University of Cambridge

Vietnam Japan University, Vietnam National University

James F. Amatruda
Aleksandra Divac Rankov

Yaniv M. Elkouby
Rosana Collepardo-Guevara

Ta Kim Nhung

EFFHERMF
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112023 Identification of metastatic niche microenvironments

212023 Exploring zebrafish swim bladder as a model for chronic lung diseases

312023 Establishment of a culture system of zebrafish oocyte differentiation

412023 Uncovering the biophysical driving forces for the dynamical behaviour of
the H1 protein in the chromatin context

512023 Genome-wide association study of pericarp color in wild rice population
(O. rufipogon)
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'18.02.16~"24.03.31
18.02.01~'24.03.31

'21.04.01~"24.03.31
'21.09.01~"25.03.31

'20.12.18~"25.03.31
'22.07.28~'24.03.31
'22.12.20~'24.03.31
'22.04.01~'24.03.31
'22.05.13~"26.03.31

'23.03.01~"24.02.29
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'23.04.01~'25.03.31
'23.04.01~'24.03.03

'23.06.01~'24.05.31
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'23.08.01~'24.03.31
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International Activities
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EBEZF. 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.

m 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 FY2023, "Toward understanding the mecha-
nism of human diseases: challenges with model organisms" 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://ztrap.nig.ac.jp/sympo2023/index.html

= Date: Nov. 9 and 10, 2023
= Venue: Mishima Citizens Cultural 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. Japanese lessons are offered to those who wish
to learn Japanese language.

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

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

m NIG International Members

NIG has always had international researchers and students carrying
out research activities for various period of time. We currently have a
total of 37 international members (including 24 graduate students of
the Genetics Program, SOKENDAI) as of February 2024. They are from
Kazakhstan (7 members), China (6 members), India (4 members), Korea/
USA (3 members from each), Mexico/Taiwan (2 members from each)
and UK/Russia/Italy/Vietnam/France/Ghana/Bangladesh/Syria/Indone-
sia/Egypt (1 member from each).

In tea gatherings held regularly for the international members,
newcomers would attach their portraits to a world map showing where
they come from. With time passing, the map has become filled up as
more people joining NIG from all over the world.

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. BIRNEY, Ewan

INAAOIAN T VRI DL Dr. BIRNEY, Ewan 388

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 5
Open House Children's Day for Visiting Kasumigaseki Public Lecture presented by Dr. YONEHARA, Keisuke
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AR ZIRE T DIZODEEN 175/ Activities and Events for Research Promotion

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.

m Public Lecture

Once every autumn, NIG holds a public lecture in Tokyo, presented
by its faculty. The NIG public lecture 2023 was held online.

B Children’s Day for Visiting Kasumigaseki

NIG exhibited in “Children’s Day for Visiting Kasumigaseki’, a day for
children to see the workplaces of various government ministries and
agencies.



Cyber Museum of Genetics

https://www.nig.ac.jp/museum/
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Genetics Program, Graduate Institute

for Advanced Studies
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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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HREMBEAFERAS SinFil THFHEYR BEFI-2/Genetics Program, Graduate Institute for Advanced Studies, SOKENDAI

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
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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.

HREMBEAFERAS SinFil THFHEYR BEFI-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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EESTEDLD. BRFI-RIIBBICARELIZ DEEHAVYR] 12
LOMFEBRETOCVET,
https://www.nig.ac.jp/jimu/soken/courses/OSC/OSC_I.html

B BN TOZRXSIDBIK

MIEHREDITTZ5. RIEEFZTOHERTY, BLFI—ATI
FHEDOEBRFSNOSIREEEYL. EREEMLCVET, EFEHE
B TR CERFITTRE N B DIz DRIBEINE T, P
THEE{TSHIEDDDET,

 RERELHZEE T UL RE

BETMTRRREZTRRLUCEZUZEELICREICIE. EOMRNEZ
MZT [HREBME] NBONEY, FEBEETOILARRY—FKEK
RATHBNT, ARICHESHIDIZEIC. BOEKRZADT [HEX
FIOILAB] 2EBE5LTWET,

W 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.

HREMBEAFERAS SinFil THFHEYR BEFI-2/Genetics Program, Graduate Institute for Advanced Studies, SOKENDAI
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» Research Internship

m 2R B2 E OO OBEFHER T OST L
BEFCIIZE - EEREDTHD [ABRAZTO
IS ZRBELCVET, | BERE. BEHOEA
MERTAEDR S, RB ESF—BMEL, <A
DIOISLTEEHOMEEETEE KBTS N
TEFY, i - BEELEEAD SHESNET,

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.

https://www.nig.ac.jp/jimu/soken/intern/
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» Graduate Education at NIG

| xmerezzcvain

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

Short-Term Dendritic Dynamics of Neonatal
Cortical Neurons Revealed by Iz Vivo Imaging
with Improved Spatiotemporal Resolution.
Wang L, Nakazawa S, Luo W, Sato T, Mizuno
H, lwasato T. eNeuro. 2023 Nov
7;10(11):ENEURO.0142-23.2023.

WANG, Luwei

» 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.

Plate reduction in southern Japanese fresh-
water populations of threespine stickleback
(Gasterosteus aculeatus)

Kanbe H, Hosoki TK, Kokita T, Mori S, Kitano J.
Ecol Evol. 2023 May 17;13(5):e10077.

e KANBE, Hiyu

| 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

(2024 F 4 B1RAE)
EESE%  Advisory Committee

MFFTOEEICEI S o 2R FIRZ DMHEMIEHEICRE I SFIR C. ATRHIMEERHDHODICDUVT, AMROEBICIEL .

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

7 E REARFRF B e AT 2R HEE <
UEMURA, Tadashi Professor, Graduate School of Biostudies, Kyoto University TABATA, Satoshi
N REAFAF IR ARIATTRZIR FEEERST
OHSUGI, Miho Professor, Graduate School of Sciences, The University of Tokyo NISHIDA, Eisuke
BEBEIRI=E RRAFESEHIAMFTAEIR KIBIFDH

KURUMIZAKA, Hitoshi  Professor, Institute for Quantitative Biosciences, The University of Tokyo

MOTOHASHI, Hozumi

D' DNARRFRTR

Director, Kazusa DNA Research Institute

BRI AT e RER Z T S — R

Director, RIKEN Center for Biosystems Dynamics Research
RIERFARF REFRATRIEUR

Professor, Graduate School of Medicine, Tohoku University

BRESET RREAFARAGIELRIATTRIZR SENF Nyl i o el
SIOMI, Mikiko Professor, Graduate School of Sciences, The University of Tokyo TAKAHASH]I, Yoshiko Professor, Graduate School of Science, Kyoto University
EE3GITS MOEF =520 —MKES EREET KR A BB AT
SUGANO, Sumio Representative Director, Kashiwa-no-ha Omics Gate OKADA, Mariko Professor, Institute for Protein Research, Osaka University
= 8 FRARAEZERRAE FINES)
TAKAHASHI, Satoru Professor, Faculty of Medicine, University of Tsukuba
{ZARZREHR BIFTR S SED BT BRFERAE
NIKI, Hironori Vice-Director MIYAGISHIMA, Shin-ya  Professor, Department of Gene Function and Phenomics
= BFTR AS—1® BIEANZ X LFFREE
KUROKAWA, Ken Vice-Director MAESHIMA, Kazuhiro  Professor, Department of Chromosome Science
SERTEDH BFTE L% B DI AR R
HIRATA, Tatsumi Vice-Director KITANO, Jun Professor, Department of Genomics and Evolutionary Biology
EEFA PRMIIE EEBA ECBMTTRER
KANEMAKI, Masato Assistant to the Director-General IWASATO, Takuji Professor, Department of Gene Function and Phenomics
BHIER TEERIAFTRER z " ECIEMFTRER. HENBEEREER
ARITA, Masanori Professor, Department of Informatics SAWA, Hitoshi Professor, Department of Gene Function and Phenomics
Chair, Inter-University Collaboration Committee _
(FRNZES)
FR/NA S —R—R  Advisory Board
RFIPRICROBEESIRICDUVC, PTRXIGEEZZDKRDICISCHEZ1T D,
The board members give advice to the Director-General and/or the Advisory Committee regarding the principles and policies of the institute.
i fEx B AZZEHR HUNT, Tim Emeritus Scientist, The Francis Crick Institute
SAKAKI, Yoshiyuki Professor Emeritus, The University of Tokyo . . .
P . _ - ROSSANT, Janet President, The Gairdner Foundation
BIE—1E LT EMTRE
SHINOZAKI, Kazuo Honorary Scientist, RIKEN DIFFLEY, John F.X.  Associate Research Director, The Francis Crick Institute
WE{ES=% Council for Strategy Planning
FTROEEBO T, ARPMDOEE(CRISESHHOEENRESFZTD.
Under the Director-General's supervision, the Council makes basic plans and policies on NIG management.
R TERE I AV N= {ZARZH I SEHIZDH
Chair HANAOKA, Fumio Members NIKI, Hironori KUROKAWA, Ken HIRATA, Tatsumi
PRIAS— FeAGAZ
Advisor ARAKI, Hiroyuki
MABARERERIEEAEESEE  Coundil for intra-ROIS liaison and Coordination
AEARERE DEE(ICRE T DB ARAES 1T D,
The Council plays the coordination role to cooperate with ROIS headquarters.
HE TERE I FiEEEY oA Bz A R—
Chair HANAOKA, Fumio Research Planning NIKI, Hironori Evaluation NAKAMURA, Yasukazu
2l 8§ EESIEHE - FIRVRT EEID EnANEERR
KUROKAWA, Ken NIG INNOVATION SUZUKI, Mutsuaki
SEHEDH B HESEHEEEY SEHIEDH
HIRATA, Tatsumi Gender Equality HIRATA, Tatsumi
{58 VAT LA HBROEASEY (TARZRE iz P by

ROIS Strategic Planning Committee  NIKI, Hironori

FTEMfL  Assistant to the Director-General

Public Relations

KURUSU, Mitsuhiko

RO ZZ SRR R DEERICIET D,

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

BliEEE AR — A - iz EERA
Evaluation NAKAMURA, Yasukazu Education and Research KANEMAKI, Masato

EE Management

FERRIES

Animal Experiments

NE
KOIDE, Tsuyoshi



-

ik

BEZHAENREES

Inter-University Collaboration Committee

(FBEE) chair

=h 8

FRAFEARBRHE

b BRI RS TAKAHASH|I, Satoru Professor, Faculty of Medicine, University of Tsukuba

SAWA, Hitoshi Professor, Department of Gene Function and Phenomics (FTARNZZE) NIG members

(FTFVEB) NonNIG members z= 5K BEIBMTTRER

T E fF ol Nt N ey N ey SV SAWA, Hitoshi Professor, Department of Gene Function and Phenomics
UEMURA, Tadashi Professor, Graduate School of Biostudies, Kyoto University TEERHF T s ECPRITREUR

EEEST ol N 2 N A Ty S KURAKU, Shigehiro Professor, Department of Genomics and Evolutionary Biology
g = TN 7T

SIOMI, Mikiko Professor, Graduate School of Sciences, The University of Tokyo {E B3 = T I T R0

Bl HOEA—= 2 — M EEE SATO, Yutaka Professor, Department of Genomics and Evolutionary Biology

i =

SUGANO, Sumio

Representative Director, Kashiwa-no-ha Omics Gate

(2024 FEZEB)

2/ EREES ZFEE NIGCommittees (Chair)

REEEAS (= MEEES B K WEFRREEEAS BETA
Future Planning NIKI, Hironori Library SAWA, Hitoshi NIG PD Selection KANEMAKI, Masato
FEEER 2l | v=I—%F8% A B BT EEEER B[
Budget KUROKAWA, Ken Seminar KIMURA, Akatsuki Museum of Genetics KITANO, Jun
R BEVAOAEES (AR FxzES RiB—f® EREE RS N
Facilities and Sustainability NIKI, Hironori NIG Projects MAESHIMA, Kazuhiro Internationalization KIMURA, Akatsuki
HBRREER EENA [LEHEES hiE =

Common Equipment KANEMAKI, Masato Publicity SATO, Yutaka

ETtEnEas 1| MNHERES AR —

Computer KUROKAWA, Ken Intellectual Property NAKAMURA, Yasukazu

i Eijic e =t PRAREDEE RUANEES Nl NERGETRERNE EYRIARE K URNER

RI Safety SAITO, Kuniaki Mouse Bioresource KOIDE, Tsuyoshi EBRES

. - - N - N Ethical Review Committee on Medicaland ~ OKUBO, Kousaku
BLFERXEREEEER ﬁ%/{‘l)\ AFNEB= {E £ = Biological Research Involving Human Subjects
Recomb'mant:Ei;\)eriments KANEMAKI, Masato R'\ceEBioresou:i S_ATO,'_Y_L‘Jtaka O ETPN 1t% @
BEBREES N KBENEES (AR Safety & Health KITANO, Jun
Animal E><<p<er‘\mem R ingiTsuyoshi E.i)l‘\“Bii)resou\rce \ o NIKI, Hironori FRERESS ﬁfr%

BN - B EIRRE S =IEENR kiT/2oMEr 9-BERES || TR Conflict of Interests Director-General
Fire & Di\saster Pr:/emion . General Manager Advanced G:n?m\'\cs Ce‘m:‘r . KERO,Y\WA' Ken FABREL S BEEES FFE
DNAT—HiFRIRZES  HHIEAR TT/9 T 9-BERSE (“ANZREE Center for Frontier Research Director-General
DDBJ\E - . ARITA, Mzamori Phinotype Research Cemer:/\ NIKI, Hironori TRYOAEALEEEEES JH [
ENPEGEREES Tix 2 INSAAVNBpLE - REE S SEHIE DA

Engineered mouse supporting KOIDE, Tsuyoshi

Genetic Resources SATO, Yutaka Harassment Prevention HIRATA, Tatsumi

(2023 FEZ8)
DNAT—49HAFTRABEES FIPZEE DNA Database Advisory Committee (Non-NIG members)
FEES TUMAKSRE RS IRE SR b i oKL ERIAERR A B ERERNE Y5~ TOVTINR
ITO, Takashi Professor, Graduate School of of Medical Sciences, Kyushu University TOKUNAGA, Katsushi  Project Director, National Center for Global Health and Medicine
EEEE P RREEIE NBDC EEHEERER e B RRERERIAZE AR BTN LICRESZEFIT LEE
IWASHIMA, Mari Director, Japan Science and Technology Agency, Department of NBDC BN EHIE
Program NIKAIDO, Itoshi Professor, Department of Functional Genome Informatics, Division of
FHREEF Ny N e e Mﬁﬁigzisenomics, Medical Research Institute, Tokyo Medical and Dental
OKADA, Mariko Professor, Institute for Protein Research, Osaka University yw - . N
. . o R N 7 E 5 IS BRI S )L RS 7 _
ﬁﬁ%g/’\ BT A I PSR Al R RV SRR AT 1)L SR A SR B T :F;:HE% %ﬂ?ﬁﬂn?’ﬁ RIEE RN SEMR Y I—RE VAT LR T —L
B : ! ) '
KASAHARA, Masahiro  Associate Professor, Department of Computational Biology and Medical IR, Ml giigr#iaéirégs&ﬁeca?terfor Susiieblie Reseurae Seenes MHistEbelte
Science, Graduate School of Frontier Science, The University of Tokyo
EL3ZI5S TFERFRKRERHBMFRBIHERIR

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

University

BLFERXERZERES

S —
URAKAMI, Kenichi

FI7AZEE  Recombinant Experiments Committee (Non-NIG members)

B RIIERR DAY S —FRFEPERR - BIFTR

Division Chief, Deputy Director, Shizuoka Cancer Center Research Institute

AT
KOBAYASHI, Kimiko

BRI AFRAREN B RAE SRR

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

PYEBEER

B (ES
SHIOJIRI, Nobuyoshi

FI7ZEE  Animal Experiments Committee (Non-NIG members)

BEAZEE BIER

Trustee, Vice-President, Shizuoka University

EE Management
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EMECEREES

FT9ZEE  Genetic Resources Committee (Non-NIG members)

HEITS
ASANO, Masahide

—1
ICHIYANAGI, Tsuyoshi
g5 =

IBA, Koh

STE &

EZURA, Hiroshi
RREEAD
OHKUMA, Moriya

N

OKAMOTO, Hitoshi

INEF EZE

OGINO, Hajime
/NI —

OBATA, Yuichi
JIPREER\BB
KAWASE, Eihachiro
JRIHEIE {8
KAWACHI, Masanobu

JE5eRZE
KITASHIBA, Hiroyasu
B5 =

KUSABA, Makoto
15—
KUWAYAMA, Hidekazu
IIAIESS

KOBAYASHI, Masatomo

/INEASL
KOHARA, Arihiro

ey =)=
SASAKURA, Yasunori

L E TN
SATO, Kazuhiro

W

SATO, Tsutomu

HakE
SHIROISHI, Toshihiko

TR
JINBO, Ustugi

(2

SUGIURA Makoto

T
SUGIMOTO, Asako

FLLIES

SUGIYAMA, Minetaka

SEHT
TAKANO, Toshiyuki

"E B

TAKEO, Toru

HArREHE
TANAKA, Kaori

BN

TAMURA, Tomohiko

EE Management

RERFRF R F TR R B R B iR
Professor, Institute of Laboratory Animails, Graduate School of Medicine,
Kyoto University

BEAFEFEHR

Professor, Facuity of Agriculture, Tottori University
TUNKRFERF BeIBF R Fole T8 2UR

Distinguished Professor, Department of Biology, Kyushu University
FORAZEMIRIBRIR

Professor, Faculty of Life and Environmental Sciences, University of Tsukuba
EEZBRATEAN A A VYA S —MENMMRBREZER
Head, Microbe Division, RIKEN BioResource Research Center

LR AT R R AT 2 S — B R E [ ENREATT T —
M=5=

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

[LEREMEFHT T 5—5R

Professor, Amphibian Research Center, Hiroshima University
BESRZTRT A F VY — 2R 25— 5 R R

Special Advisor, RIKEN BioResource Research Center
RERFEENFRFPAEE S ESHRAT 29— 2R
Associate Professor, Institute for Life and Medical Sciences, Kyoto University
ERRBMRA PSRRI EN SR DFREMTHEER
Head, Biodiversity Resource Conservation Office, Center for Environmental

Biology and Ecosystem Studies, National Institute for Environmental
Studies

RACRFERF B AT TRI2UR
Professor, Faculty of Agriculture, Graduate School of Agricultural Science,
Tohoku University

[LERFRF GG LRI B haC HRE RN
R

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

FORARFEIRIBREIR
Professor, Faculty of life and Environmental Sciences, University of Tsukuba

BACF TR/ A F )Y —AFT 2o —EREYFERERI T
-

Deputy Director, Experimental Plant Division, RIKEN BioResource Research
Center

EREREMR - 25 - REWFAEE MR ELVS—K
Director of Center, National Institutes of Biomedical Innovation, Health
and Nutrition

FORARFE THERBRBR Y I—R

Professor, Director, Shimoda Marine Research Center, University of Tsukuba
8| IR Z BB AR TP

Professor, Institute of Plant Science and Resources , Okayama University
SRR F e B e EE IR

Professor, Faculty of Bioscience and Applied Chemistry, Hosei University
BT A AV -/ I—F

Director, RIKEN BioResource Research Center
ERFEERAEN Y S—BIaL oY 3y T L5 —
Deputy Collection & Deputy Head of the Center for Melecular Biodiversity
Research, National Museum of Nature and Science, Center for Collections

BE - BREERMN ST B ERR M A E S R
RwEVH—E

Director, Reseach Center of Genetic Resources, NARO
RACRFARF B e A LR TR

Professor, Graduate School of Life Sciences, Tohoku University
LEIERFERFERRESHFZRIHER

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

REBL SRS a0 a0\ TEGCERE Y I—HIR
Professor, KYOTO Drosophila Stock Center, Kyoto Institute of Technology
RARZEDD R - TR 5—53%

Professor, Division of Reproductive Engineering, Center for Animal
Resources and Development (CARD), Institute for Resource Development
and Analysis, Kumamoto University
RBEAAHBIRERFHEDECERRGF 2 I—HR
Professor, Institute for Glyco-core Research, Tokai National Higher
Education and ResearchSystem, Gifu University

R EREE 470/ 09— > —ENERHIR
RERNFEER

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

SHET
TERAUCHI, Ryohei

FRfgTe

NAKAMURA, Katsuki

FRASAER

NAKAMURA, Taro

SAINESN

NAKAMURA, Yukio

RNECTF
NAGAMURA, Tokiko

BB B
NARUSE, Kiyoshi
FaSH—
NISHLIMA, Kenichi

ZHRE—
NITASAKA, Eiji

S
NITO, Nobumasa

BRI
HASHIGUCHI, Masatsugu
FH B

HIRATA, Satoshi
ERBTE

FUKUDA, Hiroo

Bt &

FUJIl, Tsuguru
MRS

MASUYA, Hiroshi

BB
MATSUI, Yasuhisa

WH B
MATSUDA, Masaru

/N =Ky
=

MITANI, Shohei

—EmER
MIWA, Yoshihiro
KOEE
YAGUCHI, Takashi
ZHZH
YASUDA, Jiro

=A%
YOSHIKI, Atsushi
S
YOSHIMATSU, Kayo

E=Eey i
WAKANA, Shigeharu
PSS
WATANARBE, Atsushi
B
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 AAFTRER
Professor, Graduate School of Science Department of Professor School
Science Department Bioligy, Osaka Metropolitan University

B(CERRTEAN A AUV 2 S — R A EREI

Deputy Director, Cell Engineering Division, RIKEN BioResource Research
Center

RRAFERZMEAMERR /L IOty - BilnsbEE
Associate Professor, Department of Cell Processing and Transfusion, Cell
Resource Center, The Institute of Medical Science, The University of Tokyo

gg%ﬁ#ﬁﬂ%%ﬁ%@i%?ﬁﬂ%ﬁﬁﬁf EZ AR PRI E

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

FBEIAAMBEHERFIAF REDRIATHNBEREAN
AF VA TVAMFT > 5—HiR

Professor, Avian Bioscience Research Center (ABRC), Nagoya University
Graduate School of Bioagricul Sciences
TUNKRERZ IR RT T 2%

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

ITMAZEMET 2SR5 —K
Director, Regional Exchange Center, Faculty of Biology-Oriented Science
and Technology, Kindai University

BIFAS I RAIR B ERIR

Associate Professor, Faculty of Regional, Innovation, University of Miyazaki
FERZEESAT L I—R

Professor, Wildlife Research Center, Kyoto University
MHETAFHESER - 2R

President, Akita Prefectural University
TNKRERZ REZ AT BECFERATT Y 5 —EHR
Associate Professor, Faculty of Agriculture, Kyusyu University
ELEERRTEAN/ A A VY —RT L S— RS SRR ER

Head, Integrated Bioresource Information Division, RIKEN BioResource
Research Center

ARG RS TP = PR &R 2> 5 — 3%
Professor, Cell Resource Center for Biomedical Research, Institute of
Development, Aging and Cancer, Tohoku University

FEEARZ A A A T 2AHERR I3
Professor and Division Center for Bioscience Research and Education,
Utsunomiya University

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

BB(EFERRTEAN/ A AV AT L VS — B FIREEER
Head, Gene Engineering Division, RIKEN BioResource Research Center
FERFEREFMI LI —EHIR

Associate Pfrofessor, Medical Mycology Research Center, Chiba University
RIBAFEERBMEMT Z 5 —2UE

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

(LSRN A A VYRR LS —RBEBAER
Head, Experimental Animal Division, RIKEN BioResource Research Center
EREEEM - (2R - REMFAMTERENE R LV S—K

Director, Research Center for Medical Plant Resources, National Institutes
of Biomedical Innovation, Health and Nutrition

NI FEAN SR EREE T ERER R B
Director, Department of Animal Experimentation The Foundation for
Biomedical Research and Innovation at Kobe (FBRI)

TUMARZERZ SRR NFURHIR

Professor, Faculty of Agriculture, Kyushu University

IIORF HEEREFHHIR

Dean (Professor), Joint Faculty of Veterinary Medecine, Yamaguchi
Unibersitya
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VONEES FINES  Mouse Bioresource Committee (Non-NIG members)

RETIES ERFE R F PR E SR R RIS 1B TR F R EREYIRRER R

ASANO, Masahide Professor, Institute of Laboratory Animals, Graduate School of Medicine, SADO, Takashi Professor, Faculty of Agriculture, Kindai University
K Universi S - = Ay < Q

L yoroniverit ‘ LD AT BAE SR — TR —/ A ALY —

FARESE BEARSPEBERIT - TETVI—RETTIN AT 2SRRI RRR RIS BHE

ARAKI, Kimi Professor, Division of Developmental Genetics, Institute of Resource SASAOKA, Toshikuni  Professor, Department of Comparative and Experimental Medicine,
Development and Analysis, Kumamoto University Bioresource Science Branch, Center for Bioresource-based Researches

WE{Q% IB(LERRZSRR/ A AUV — 2T 5—E _ Brain Research Institute, Niigata University

SHIROISHI, Toshihiko  Director, RIKEN BioResource Research Center S NERFEENBEREPEZR ST - ERERZMFRHE IO

_ . . > 1)

MITRA NSRS CLASE=SUY P 9—5 o YzoRU—y o _

HAYASHIMOTO, Nobuhito  Director, ICLAS Monitoring Center, Central Institute for Experimental KIKKAWA, Yoshiaki Project \ea?er, %‘?palgme”t of Basic Mediical Sciences, Tokyo Metropolitan
Animals Institute of Medical Science

=R 2 LR\ ALY~ AT S~ EREIRIREE FIEA AR MBI - MR BERB RIS

YOSHIKI, Atsushi Head, Experimental Animal Division, RIKEN BioResource Research Center IKAWA, Masahito B‘:it\‘/g?;t';md Professor, Research Institute for Microbial Diseases, Osaka

EMIE— TEE P EVI—FRFRDAMTE I — T ERIFRER

WAKABAYASHI, Yuichi

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

S
TAKAHASHI, Aki

FORARZ NSRRI

Associate Professor, Institute of Human Sciences, University of Tsukuba

1/NEES FIFEE  Rice Bioresource Committee (Non-NIG members)
BEXET BhERFENREEBANBRT 9 —Hi% REALBNIE TUNKZRZ B R AT TR
ASHIKARI, Motoyuki Professor, Bioscience and Biotechnology Center, Nagoya University KUMAMARU, Toshihiro  Professor, Faculty of Agriculture, Kyushu University
HEz B REAFARF R e AR NHBFE ACBERFARE R AT E R
IZAWA, Takeshi Professor, Graduate School of Agricultural and Life Sciences, The University KOIDE, Yohei Assistant Professor, Research Faculty of Agriculture, Hokkaido University
f Toki . N _
e =TI LA R 2 R SE T ES
aHEE FERZARF R SATO, Kazuhiro Professor, Institute of Plant Science and Resources, Okayama University
I\SH_I'\_,FTa kashige F;ofessor, Sraduate /th/(?iof:gricultural Sdie\rjce;iobe L{:v_eisit\y + BT o A A AR ST IR S — S
STAERTF E% : %Du%ﬁﬁ{fﬁ]yvzﬁgﬂﬁﬁﬁﬁ%ﬁmﬁnzﬁﬁﬂgﬁﬁﬁﬁ TSUJI, Hiroyuki Professor, Bioscience and Biotechnology Center, Nagoya University
R Hd—I—/\> M= * - N
) FARF RERFARF B A FTRIEIR
EBANA, Kaworu Head of Genebank Program Management and Technical Office, Research : ; o
Center of Genetic Resources, National Agriculture and Food Research TERAUCHI, Ryohei Professor, Graduate School of Agriculture, Kyoto University
Organization +H—T EEEAE RS RS RS TIREE
7N i) 4 DO, Kazuyuki Associate Professor, Graduate School of Bioagricultural Sciences, Nagoya
BEAZEZE R Y/ sociat
OKUMOTO, Yutaka Professor, Faculty of Agriculture, Setsunan University University
A FRER A BEEAFAF e A TREER
g 28 AT EFEHIR
KAWASAKI Tsutomu Professor, Faculty of Agriculture, Kindai University NAKAZONO, Mikio Professor, Graduate School of Bioagricultural Sciences, Nagoya University
SR EE BT R A AR H F TUMARZERZ SRR T RHIR
KAWASE, Makoto Professor, Faculty of Agriculture, Tokyo University of Agriculture YASUL Hideshi Professor, Faculty of Agriculture, Kyushu University
= = B I s o,
&5 5 BEAYAYEGAERRSHRNEEerT Rasme LIPS TUNAF RS RS
LS YAMAGATA, Yoshiyuki  Associate Professor, Faculty of Agriculture, Kyushu University
KUSABA, Makoto Professor, Graduate School of Integrated Sciences for Life, Laboratory of =N 0= FTUNRE T2
Plant Chromosome and Gene Stock, Hiroshima University YOSHIMURA, Atsushi  Specially Appointed Professor, Faculty of Agriculture, Kyushu University
AREE TUMKS RS BSR4

KUBO, Takahiko

REE/NEER

Associate Professor, Faculty of Agriculture, Kyushu University

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

LR
AKIYAMA, Yoshinori
;H B
ASAI, Kei
Rz
ITAYA, Mitsuhiro
A8 A
OSHIMA, Taku
AN=vv:d
OGURA, Mitsuo
ANz
OGURA, Yoshitoshi
AL #

KATAYAMA, Tsutomu

JI1FEHBER
KAWAGISHI, Ikuro

Gk B
SATO, Tsutomu

RERFEENFRFTPEIR

Professor, Institute for Life and Medical Sciences, Kyoto University
RRBEXFEGRZHHF

Professor, Faculty of Life Sciences, Tokyo University of Agriculture
EINRZE T EEHERUR

Specially Appointed Professor, Faculty of Engineering, Shinshu University
BRI RS THERHIR

Professor, Faculty of Engineering, Toyama Prefectural University
BRI ERT TR

Professor, Institute of Oceanic Research and Development, Tokai University
AEBRRFEAERHIR

Professor, Graduate School of Medicine, Kurume University
TUNKRFERF BeRF R FoleuR

Professor, Faculty of Pharmaceutical Scienes, Kyushu University

b7 15 AN St B =t ]

Professor, Faculty of Bioscience and Applied Chemistry, Hosei University
TEBARZE AR

Professor, Faculty of Bioscience and Applied Chemistry, Hosei University

1R R R
SHIOMI, Daisuke
BIRIEE
SEKINE, Yasuhiko

AhEHE
TANAKA, Kaori

HH B
TANAKA, Kan
TESE
CHIBA, Shinobu
(e
HIZUKURI, Yohei
xRS
MORI, Hideo
SHE—
YOSHIDA, Ken-ichi

RIS

Professor, College of Science, Rikkyo University

HARFIBL AR
Professor, College of Science, Rikkyo University
IR ER RS HESHAE e 1 7 PR R ER

Professor, Institute for Glyco-core Research, Tokai National Higher
Education and Research System Gifu University

RRTERF BRI TR

Professor, Institute of Innovative Research, Tokyo Institute of Technology
REPEERFE PR

Professor, Faculty of Life Sciences, Kyoto Sangyo University
RERFEENFRTTANEIZ

Assistant Professor, Institute for Life and Medical Sciences, Kyoto University
ZEBRSA T TVAMAEH Y =P TITO0—

Senior Fellow, Mitsubishi Corporation Life Sciences Limited
BRERFRZGR M A/ N\—2 3V TR

Professor, Graduate School of Science, Technology and Innovation, Kobe
University
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ANETHRETDEMRS - EF RN MIEEEEZES FT9ZEE  Hhial Review Committee on Medical and Biological Research Involving Human Subjects (Non- NIG members)

_-FHBERER HAERFRBAFEEREF PR /NIRERER BRI E TSRS S A RIFRHEN
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 WZFEE%E¥ —EERLEED
_ N 1 — = =}
NH B BAAFEFR SEFERE 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

FHEREES FPMER  Conflict of Interests Committee (Non-NIG members)

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

University of Shizuoka

HPFEE VIY—BEEES PIHNEE  Center for Frontier Research Committee (Non-NIG members)

EHE® REAFAFGIEA AT F SRR BT TUNKRER IR AT TR E 5 2%

KURODA, Shinya Professor, Department of Biological Sciences, Graduate School of Science, SATAKE, Akiko Distinguished Professor, Department of Biology, Faculty of Science, Kyushu
The University of Tokyo University

KAZZERE REARFARF R E AR AR BRI

OHSUGI, Miho Professor, Graduate School of Arts and Sciences, College of Arts and

Sciences, The University of Tokyo

The Number of NIG Faculty and Staff | Evemrmemman

FiE= Director - General
iz Professors
TEZUR Associate Professors
B Assistant Professors
EBHI Visiting Professors
INET ore. mEmmen (excluding Director - General and Vistng Professors) SUubtotal
B Administration Staffs

AR Technicians

A=
= EI-I- (FrE. =82 uding Director - General and Visiting Prc ) TOtal

(2024% 481 BRA)
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Budget / Grant-in-Aid for Scientific Research | 8- pymea

F&H Budget
2024FE  (FY2024) (x1,000yen)
Revenue Expenditure
X 7o & X 7 & %
EEEIX(IE  Grants for Operating Corporation 2,604,813 HWEFTIEE  Education and Research 2,647,938
FEBIEZFINA  Various Grants 363,333 BEIEE Grants 363,333
, EFEESMARERUSNEEEES
ﬁfg}ﬁg%;:f&;t;()ﬁﬁjﬁﬂkg (EEEBRASE) 43,125 Industry-Academia Collaboration and Projects 1,038,322
£ FIETS U Y S y % 5 =
Industry-Academia Collaboration and Donatio?ws - 1,038,322 &5t Toral 4,049,593,
BEt Totl 4,049,593, KB RMEREZIRS
[ ARALI% RN 9.0% ——

EIEFINA 9.0

%
(I M\scel\aneous
Various Grants I Grants I

FIZFAZEE  Grant-in-Aid for Scientific Research

2023FE  (Fr2023) (x1,000yen)
- — y HEHOFIZE (555) 0.5% EER%E 09%
?@j@j%%ﬁﬁ,@ﬁﬂé—ﬁ (?ﬂ}fﬂ%%ﬁfgﬂ%ﬂ?ﬁz) 997 300/ 1 for Challenging Research (Exploratory) for Early-Career Scientists
or Transformative esearcn Areas - atforms for o HRpIRRTS (B34R) 0.9% HIEEF RY—TIE 0.3%
Advanced TeChnObglez ar;d Research Resources for Challenging Research (Pioneering) for Research Activity Start-up
= 7N o
FME SR (A EBFE (O 0.8% HRIATERRE 1.5%
for Transformative Research Areas (A) 89'500/] 2 for Scientific Research (C) for JSPS Fellovv?: 0
il b 5300/ 2 EBFE (B) 4.9% SESLESTTE 0.7 %
for Scientific Research on Innovative Areas o for Scientific Research (B) International Collaborative Research
oeymitact BT (A) 2.5% MFHRAFRER 0.2%
%ﬁiﬁ%c(%)search S 28,300/ 1 for Scientific Research (A) ;oersmlsj\(\Eaattlggaife;cwentlﬁc Reseaorch
ERME (S) 2.2%
EEHT (A) e SHTEREFRT (A) 7.0%
for Scientific Research (A) 32,300/ 4 for Scientific Research (S) SITEEETMATT (A) 7.0%

for Transformative Research Areas (A)

MR TT
0.4%

%%ﬂﬁc(ge)search (B) 62,900716 E; (S)\c/;etTvt\eﬁg rF;isSearch on
%%ﬂﬁc(%earch (@] 10,300710
e ) broneering 11,700/ 2
T e )eh Exploratry) 6400, 3
T e sctentst 11,100/ 9
e e 3,300/ 3
i el 18,700/ 5
fﬁﬁ%ﬁgﬁgg laborative Research 9,400/ 3
gﬁﬁtﬁ%ﬁon ?Ffﬁ s{c%ﬁf% Research Results (Databasesy 3200/ 2
HET Total 1,283,70073
(20243 BRIR)
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Awards and Honors | 2023 FE K& - SEF

£31 0 (HH5FEE) AR EZME HAMPLE LIRS 28 SESED
BRI A C KRB AE R AEN DRI

S5 FEXERIFAERE EFRZEE Bt ReELRRE S |ILEBEA
EVPE(L S EERERDIEHT T — R/ \w B DIERATT

SIS FEERNZRERE RERME (HFEFI) FEBEEMRE BRI 5
%ﬁﬁﬁ%IC&S()‘éiﬁﬁ?%ﬁ?ﬁ&zﬁmkﬁgﬁ%ﬁﬁn

S5 FEEXERFAERE ARIIES iR BINEFIEE iErEE
X CT ZERE L 7B AWV EY B DRIV RERRT A\ DS

HEDDEME ZEHE EHDD
[ARDT/ LNIEEHREBE DR & 458 - SHF1ER17T] ICBE 9 DINME

E230OIFE—8 DFHRTIEMER 208 ESTA
F—F 0T OOVEMIC LS RREHIED KOV IABIARS /SO BFIRHIHDER

HWEMRAZRAZ BLZI—R HZEERHE EYHIREEEE A4 Harsha Somashekar

GLUCAN SYNTHASE-LIKES promotes anther callose deposition to maintain timely
initiation and progression of meiosis in rice (Oryza sativa L.)
5 11[EISOKENDAIE BYHIREEITTE  AZB4 Harsha Somashekar
GLUCAN SYNTHASE-LIKE5S promotes anther callose deposition to maintain timely
initiation and progression of meiosis in rice (Oryza sativa L.)

BEMEALTAS BEF T2 REEHE RMBEIRE K¥hE G

Ancient Viral Discovery and Characterization Using Ancient DNA Sequencing Data

2 1 2[EISOKENDAIE MEEERRTRE KEPE FENEE

Ancient Viral Discovery and Characterization Using Ancient DNA Sequencing Data

27 BIDNAEER - HRIER - 818 (3R) U—ovavT SHERRKRE DTHPRTENRE  AZhE BILHEE

FEO3MEMNEEF DR - EOER BFHRE TILIAFZOIRRE AERE BMER

HRETFRHEISEARE  Best Papers& FefEtEmEE B BIIBETF

£01 QRETENEFRFS FERKESI wwPDB Student Award TILIAFZOIRER AERE B =

£61 BERENESZS FHERKE FILIAFZOAMBRE  KEE  EMGH

F£0| QRREYIES=FR BHFREFHEEHSLOIUPAB student award TILIAFZOZMERE Kt BRESES

2023 FEEGRIZUN— I\ R2A5—8 TILIAFZOIRRE KERE SRS,
PDFHRIZMRE KEBRE  ISLAM Moutushi

SHSEEEARIF R PEEHAS HESOERRS ERBEEEMTE A R

F46[0IHES \¥§E%$“—2 = MBSJ2023 Award for EMBO Poster Clinic DFHRIEMEZ KFRE  ISLAM Moutushi

FL6EIHED FENFSFS MBSI2023 Best Science Pitch Award NOABFEMFE KFFE  Bhim Bahadur Biswa

£41 BEREET— 0/3\/7 < B 22IMFTZOARRE FEBFRAY—HKKE DT TEMRE AERE IRILUHE

FE24BBRS A THA TR VIRI I r@%ﬂ‘]@ HiE ERBEREMIRE KERE PR

FL18EIHAT/ LMHENF=F BFERIAS—E T/ LEEERRE  KERE Jaeha Kim

XA - BER. RELRDODLOTY

Intellectual Property Rights | 20235 mumizie
2%

wEER 44 HIBNFAE ERES
A—=F2 VT IAVIATLICEITSI VINVERREERIROZOER EENA EEEE 8573987045

HEEA EHEE
RIS/ 2T FN BR A=/ OER 574450225

HEA ~IYEFEHASE
. RUZEDER ?E%HA/:HSZK E/ME#RETF 574586155

S LEER HEEA NNETEE

BFRERRUBEFRERA BEHAIR 5+

Publications in High-Impact Factor Journals | 20232 m+>rwrssssms

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

PLOS Biology

Nature 2 Annu. Rev. Anim. Biosci. 2
Science 2 Plant Cell Scientific Data
Nature Communications EMBO Journal Am. J. Hum. Genet.
Nucleic Acids Res. PNAS Brief. Bioinform.

Science Advances ISME Journal Total # of Published Papers in NIG

90 K& -TER MRV ERE. 5532 Awards and Honors, Intellectual Property Rights, Journals
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OGUMA, Kan
(1st Director)

KIHARA, Hitoshi
(2nd Director)

MORIWAKI, Daigoro
(3rd Director)

TAJIMA, Yataro
(4th Director)

MATSUNAGA, Ei
(5th Director)

1949

1953

1954
1955

1960
1962
1964

1969

1974

1975

1976

1983
1984

1985

1987

1988

1989

1993

1994

1995

1996

1997

Jun. 1

Aug. 10
Jan. 1

Aug. 1

Jul. 1
Sep. 15
Oct. 1

Apr. 30
Apr. 1
Apr. 1

Apr. 1

Apr. 1

Oct. 1
Oct. 1

Oct. 1
Apr. 12

Apr. 1

Jan. 12

Apr. 8

Oct. 1

Oct. 1

Apr. 1

Jun. 24
Apr. 1

May. 11

Apr. 1

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

Prof. Kan Oguma was elected the 1st Director.

Three research departments were reorga-
nized as the Departments of Morphological
Genetics, Cytological Genetics and Physiolog-
ical 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 estab-
lished.

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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481H
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481H
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1081H

4B1H
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4B1H

481H

2B 1H
1TB1H

2B1H
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T /A THRTEE S —ERE

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

REEFFIFIREBEIEN 168 - > AT L 7EikiE
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T 105-0001
RREDBX R /F94-3-13
Ea—VwomaEe)lL 26
https:/www.rois.ac.jp/
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1853 - AT LHFEEIL. SEORZSOH
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National Institute of Polar Research

T190-8518 EREUERST)IITH#xE] 10-3
https:/www.nipr.acjp/

ERT BT
National Institute of Informatics

T101-8430 REETHRHAX—V52-1-2
https:/www.nii.ac.jp/

LR(EE

IRETHEEFTAT

The Institute of Statistical Mathematics
T 190-8562 SRE) I MHRET 10-3
https:/www.ism.ac.jp/

ERDEEEAFERT
National Institute of Genetics

T411-8540 BFREKR=EHaHE1111
https:/www.nig.acjp/

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.

m History
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The Graduate University for Advanced Studies, SOKENDALI

ENVRAHEN BEMFERZERRY: GEIIR)

» Inter-University Research Institutes WHKICSMT 2

Ve

participating in SOKENDAI education REHEFI RS

25 XH W
NAGATA, Takashi President

| Free

T 240-0193

5 | R =EEE I LET CHHRERA)

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

https:/www.soken.ac.jp/

WEMRRZRAZL. KEHEFAEESEORE
TEGERUHADTIC, HRESKEOEBRNERZR
RFELTEMOERROOREHEMFITLC. XD
BIEEHRBICEMIDIEZIERIC, 1988FICHNE
BADIIIARFRAF ELTCRRRENELIZ,

WHTRDERADFHEIL. KFHENBHBESOERNY
TLNIVOIRFURIEZHE DIBEL TV DRICHDET,

RFEHENAHBEZOMIHEE (ERHE) (&, @<
DRFTIIEE R CEENAIRIRGNER - 5805, REDT—
FPEELENSOMREREEEDRFDOMFEIC
RMHIDEEDIC, BRNNOMTEE EDOZELHBT
BT, D EOSRFMEES| T DM ORE
ZHEOTVED,

WAL, EOLOBEEBEOBNIINFIRIRICS
WG, BMRNBOEELMREENzHEREEL. B
EEEFIHEZRMLEIT,

The Graduate University for Advanced Studies,
SOKENDAI, is an independent graduate university (the
first of its kind in Japan) founded in 1988 with the aim of
contributing to the creation and development of culture
through education and research in academic theory and
application. As a world-leading international graduate
university, SOKENDAI operates in close partnership and
collaboration with affiliated inter-university research
institutes.

The role of the inter-university research institutes
and the world-class research environment they offer
as centers of educational excellence is one of the most
distinctive features of SOKENDAI.

The inter-university research institutes (parent
institutes) provide researchers from universities across
Japan with resources (e.qg., large-scale facilities and
equipment, large amount of data, and valuable materials,
etc.) that are not available in ordinary universities, and
play a leading role in advancing scientific research in
Japan through joint research with researchers nationwide
and abroad.

SOKENDAI employs a large group of researchers from
various research fields as faculty members to provide
advanced specialized education within the excellent
research environment provided by such parent institutes.
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Symbol mark of the Institute, which designs the metaphase plate of the

first meiotic division and symbolizes the remark by Dr. Hitoshi Kihara (1946):
“The history of the earth is recorded in the layers of its crust; the history of
all organisms is inscribed in the chromosomes.”

T411-8540 B#RE=SmaHE 1111
1111 Yata, Mishima, Shizuoka-ken
411-8540 JAPAN
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