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In April, the National Institute of Genetics (NIG)
is enveloped in cherry blossoms. If you have visited
in the spring, you may recall that NIG is home to sev-
eral hundred cherry trees, including many rare variet-
ies beyond the common Somei-Yoshino. This makes
NIG a well-known cherry blossom viewing spot. While
many research institutes are characterized by sterile
concrete buildings, NIG stands out as a rather stylish
institution. In addition to the cherry blossoms, the
proximity to Mount Fuji also attracts many visiting re-
searchers, particularly from abroad. This environment
is one of NIG's strengths as a research institution. It is
a clear advantage of being located away from the city.
However, this also presents a disadvantage—being far
from urban centers makes it difficult to attract people.
Thus the institute’s somewhat inconvenient location,
a fair distance from Mishima Station, may deter some
researchers from considering a move to NIG.

That said, those who actually live here realize that
it is not just acceptable—it is, in fact, a highly attractive
place. In addition to the beauty of the natural environ-
ment, the area is also quite convenient. For example,
while travel to Tokyo Station requires the bullet train,
Shinkansen, it takes only 50 minutes. Compared to
many research institutes in the suburbs of Tokyo, this is
not particularly inconvenient. Recently, as people have
become more aware of this accessibility—and with
Tokyo's skyrocketing real estate prices—Mishima is
gradually becoming a commuter town for the city. As
a result, the disadvantages of its location are gradually
diminishing. If this trend continues, attracting talent to
NIG should be entirely feasible.

| have been entrusted with the management of
NIG since December 2024. Over the next four years,
my primary mission will be to enhance the institute’s
research capabilities and strengthen its function as a
joint-use research facility. | believe that the most crucial
factor in achieving this goal is attracting talent. Given
the financial struggles faced by Japan's research com-
munity, this is no easy task. However, by actively pro-
moting the many appealing aspects of NIG, | hope to
achieve this goal. I sincerely ask for your support in this
endeavor.

KONDO, Shigeru

Director-General, National Institute of Genetics
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Our Mission
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National Institute of Genetics (NIG) was established to carry out broad and comprehensive research in genetics.

%
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TV,

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.

BEREORGF A - HERFROBZHFRAHD
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NIG provides various research infrastructures (genetic
resources and information/services) to the scientific com-
munity. It also functions as a hub for international and do-
mestic collaborations.
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NIG takes part in graduate level education. It also offers
various systems to enhance research ability of young
researchers.

BLRZECHIOERDERIBESEXROE
RICENDIBATNEY,

NIG actively disseminates the achievements from genet-
ic research to the society. It also promotes alliance between
industry and academia.
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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).

REHRFIRBEGEAN 1B, - 2T LHRFERIE

Research Organization of Information and Systems (ROIS)
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The Graduate University for Advanced Studies, SOKENDAI
Graduate Institute for Advanced Studies

B 0 —2

National Institute of Polar Research
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Polar Science Program

FRFEI—X

National Institute of Informatics

ST HEERZEAT

Informatics Program

wErRE—2

The Institute of Statistical Mathematics

ERLERFEHFTRR

Statistical Science Program

BEFEI1—2

National Institute of Genetics

T =Y+ T AHEFBERRER

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 on various aspects of organisms focusing on genome sequence
analysis and 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 (INSDQ). 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 Research & Innovation Bridge Center

The Center is operated by the NIG Innovation, the ABS Support Office,
Office for Research Development and the Public Relations Office for the
purpose of promoting social, industry-academic, and academic collaboration.

m Office for Diversity and Inclusion

The office aims to ensure a comfortable work environment where people
can deliver their full potential regardless of sex, age, job category or other
personal matters.

m Technical Section

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

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

system was established in early angiosperm evolution.
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Development and evolution of plant stem nodes and internodes

The stem is the plant axis important in crop breeding to prevent lodging. Tsuda
group showed that nodes and internodes, building units of the stem, are specified by
regulators for shoot meristems and leaves, offering future avenues to manipulate crop
height.

Tsuda K, Maeno A, Otake A, Kato K, Tanaka W, Hibara KI, Nonomura KI. YABBY and diverged KNOX1 genes shape nodes and internodes in the stem. Science. 2024

Jun 14;384(6701):1241-1247.

tRNA
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- = mMRNAS
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Spermatogenesis defect

2avYVaINTRFERICHITS Mettl | OBEEEET IV,

A functional model for Mettl in Drosophila spermatogenesis.

tRNAD m7 G AF)ALEE DA IEHBE

BEERZIEOIEa0 Y3 uN\I Mettl] B’m7G (N7-AFIIF/2) WSty
FEMEASEDIRNAICELZETEBFIEHNICDETIRNABEENBHREZHRT
BEEHELFELIZ, RNABEIDERB(FZH . RS, HEDRREAED NS
SNTHD. ZNoOER(ICEM T D ENBFSNE I,

Physiological functions of tRNA m7G modification

Saito group discovered that Drosophila Mettl1 ensures the amount of tRNA and pro-
tein translation necessary for spermatogenesis by introducing a chemical modification
called m7G (N7-methylguanosine) into a subset of tRNAs. This research will contribute to
the understanding of cancer and neurological diseases that are reported to be caused
by abnormalities in RNA modification.

Kaneko S, Miyoshi K, Tomuro K, Terauchi M, Tanaka R, Kondo S, Tani N, Ishiguro KI, Toyoda A, Kamikouchi A, Noguchi H, Iwasaki S, Saito K. Mettl1-dependent m’G
tRNA modification is essential for maintaining spermatogenesis and fertility in Drosophila melanogaster. Nat Commun. 2024 Sep 24;15(1):8147.

/ Oshima cherry
{ (sakurakkabu)

Cerasus speciosa |
269Mbp

Flowers of Sakurakkabu

FAIRYOS [GUSM%] DRRETDREY/ LEE, 8 RDEERINTTE
VOATPHEIEEF ClEst.

Flowers of the Oshima cherry ‘Sakura strain’and its complete genome structure.
Centromere regions on all eight chromosomes were decoded.

BAIRYISD5EET LESE LR
BAOEBRE TSI A NPISDRERS/ LESZ/NBERES Y05
1002/ LYY=V P OREF—LHBRHCRILELZ. FEABICDHDHE
800 EEWVONBEDRBIRASLRY [KEOT OS] 4> IELTERL.
BERT LT C KD EREEBEERSNCLELI,

Complete genome sequence of Oshima cherry Cerasus speciosa released

The complete genome sequence of the Oshima cherry, an endemic species in Ja-
pan, has been successfully decoded by Dr. Koide and a research team ‘Sakura 100 Ge-
nome Consortium’ As a sample, leaves obtained from a Natural Monument of Japan,
over 800 years old, located on Izu Oshima Island were used.

Fujiwara K, Toyoda A, Biswa BB, Kishida T, Tsuruta M, Nakamura Y, Kimura N, Kawamoto S, Sato Y, Katsuki T; Sakura 100 Genome Consortium; Koide T. A Near
Complete Genome Assembly of the Oshima Cherry Cerasus speciosa. Sci Data. 2025 Feb 4;12(1):162.
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Department of Informatics

Finding the link between reproductive/symbiotic variation and evolution
MBS0 - SHED SR LE L OBIREEE I T

Wheat

Oryzayyheat

MREDET—VIET/ZIAEAFROZIR (K3 ‘metab-
olism” HOSIZER) ICLDETBPHEDEN T, STEMICK
SEMONRETSEMEIRAL, ABRECHIEREN D, 18
). BEEBMETRVET, BRLLERFRDEDLITBRTE
FN. EOXDITELL. MBS DhvVE. EMREVNDANE
RCHESHICLIZVEE X TWE T, MetaboBank * LipidBank
DESET—IN—ADIFDERLZ T Y=L B L TLE T,

Rice

ARENEEFABRE CRIBSETHERHL
TeA®/NE, BDONARNEZDN =T
YRUPDRARENED/NATVYRTHE
REZXTRESNSD,

Wheat-rice hybrid plant via in-vitro
fertilization. The experimental hybrid
possessed whole wheat nuclear DNAs
and rice-introgressed mitochondrial DNAs
that are inheritable (from Maryenti T et al.
PCP 2024).

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

Maryenti T, Koshimizu S, Onda N, Ishii T, Yano K, Okamoto T. Wheat Cybrid
Plants, OryzaWheat, Regenerated from Wheat-Rice Hybrid Zygotes via in Vitro

Fertilization System Possess Wheat-Rice Hybrid Mitochondria. Plant Cell Physiol.

2024 Sep 3;65(8):1344-1357.

Arita M, Pulverer B, Uemura T, Sakuma C, Hayashi S. Publishing in the Open
Access and Open Science era. Genes Cells. 2024 Apr;29(4):275-281.

Biological Networks Laboratory 4#pRwsTJ—IFRZE

Moseley HNB, Rocca-Serra P, Salek RM, Arita M, Schymanski EL. InChl
isotopologue and isotopomer specifications. J Cheminform. 2024 May
14;16(1):54.

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

Arita Group BEHIAEE

ARITA, Masanori
Professor

BHIER zus

KOSHIMIZU, Shizuka
Assistant Professor

Bk B e

HFTEE,Research Activities
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Department of Informatics

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

EMRIENTTIE. T/ LB T/ NNREZ FL O ETDER
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B TOISLORRAENI, £EMBEE R I—D/N\AFD
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DBCLS ©IEHFBRC & EHELITOTCLET,

FaFrNAFVY—2TOIT I https://nbrp.jp/
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Lcna,

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

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

Mizuno-lijima S, Kawamoto S, Asano M, Mashimo T, Wakana S, Nakamura K,
Nishijima KI, Okamoto H, Saito K, Yoshina S, Miwa Y, Nakamura Y, Ohkuma M,
Yoshiki A. Mammalian genome research resources available from the National
BioResource Project in Japan. Mamm Genome. 2024 Dec;35(4):497-523.

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.

SR EERATFE R

Genetic Informatics Laboratory

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.

SatoY, Tsuda K, Yamagata Y, Matsusaka H, Kajiya-Kanegae H, Yoshida Y, Agata

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

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/kawamoto/
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Unveiling microbial community dynamics
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Exploring microbial diversity in a continental serpentinite-hosted hydrothermal system.

EEDE(CEHIROEBIBIRICBERLCVEI DN ZDHE
TCDEBFEND DT LTFHSNTVNET, AARETIE, /N1
AA YV ITARTA D AERRMELITREN DT s« X977 BRI
MET—IN—2R [MicrobeDB.jp] ZHERE LT, EmpfiZ it
BRZEEDSBIEOSNDZTTERERENICRITITDSET,
WENDHES. WENBESI(FZIRSHIC[FEmE RO
LT LNV TRSEED S RZEDH TULET,

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):e1006143.

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.

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

Warashina T, Sato A, Hinai H, Shaikhutdinov N, Shagimardanova E, Mori H,
Tamaki S, Saito M, Sanada'Y, Sasaki Y, Shimada K, Dotsuta Y, Kitagaki T, Maruyama
S, Gusev O, Narumi |, Kurokawa K, Morita T, Ebisuzaki T, Nishimura A, Koma Y,
Kanai A. Microbiome analysis of the restricted bacteria in radioactive element-
containing water at the Fukushima Daiichi Nuclear Power Station. Appl Environ
Microbiol. 2024 Apr 17;90(4):€0211323.

https://www.nig.ac,jp/nig/ja/research/organization-top/laboratories/kurokawa/
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Genome biology to understand the organismal diversity in environments
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(A) ENBRNTRENZ 1 8OMEEZSE T DRE L NENH
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BDERADHTHER. FSRAZT7%DERD | EFS5K28.2%D
ERD 2 DERDERORTTEARTHD, B DNAMHLIE.
ROEHMEREBNTFEDBREERL TS, RENIERROFES
DIEEERLTED, KENDASBIZEH DEEZDRMOEFEED
2B HEANDDER - BNFIECHDB_EZBIALTUD, [KE
DDNA mix (ZHE DM CIIM DNAZESEREE 1 Y T 4
G5/ NIRRT 0. BARIC COMERE TS BER DL

BICHDFEDLDEELVER - BITFECTHDEERD.

(B) 3 5FERIDOBAEDEHEAAHZD Ancient DNAFRHTIC
FOTHESNIE TR AANZDORIDRILERR, F2DATTHD,
EXGEFEAADIDERCBALILE. BIORKOAZTHZN
BALZNOD ML TR YA AN DRILLISELSEDHEE S
nr.

(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.

HEWIZAFET NS, RQEBEICBISLCHDET, Ha
OHRETIE. IV~ ZRWZLEBT INRBITO A5 T I
BTEDFIARICELOT. BAERICHBLIZEOD LUV DNAD
57/ LA 1B BV U E R E HEE 3 DT 0. A5
LEFIDSFIREDS W\VMEN DSIEEET./ LEY I EBERLT
F—IN—2bTDMREFICIDHATEOET, Fiew T/ L X
557 LBz BB T DO DRI IBRBRIT Al « W—ILD
BFRZITL. iR/ SUORMELT - EELT, BFEL
TEIBREM A S D LIZERA DTS & DZ B O HBH
RaEDHTHOFET,

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.

Mori H, 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/
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Large-scale nucleotide sequence analysis and advancement of database for various organisms
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(A) DFAST : DDBJ Fast Annotation and Submission Tool
(B) Cats-1:Cats’ genome informatics«f TR 5/ BT —H/\—2

(A) Screenshot of DDBJ Fast Annotation and Submission Tool (DFAST)
(B) Screenshot of Cats-I: Cats genome informatics, the genome database for domestic cats

RERERY—I T VY ORMEMICEIDBONSAEDEE
BH T —5E BRI OICE. SREHIRER DRFTEMEL
PITNT—IN-ADRENRAIRTY, FERIEOSVEE)
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PR ZEISELY LERETEE DT —IN—2P. 7
/T3 OEDR EICEDBATNET, HADNAT =4SN
>2 (DDBJ) DEBBLEMFEELC. FREMDESEENT R
TLDFAST ZREL SR DIEEET — 9B e ELTLE
9, &fo. BFEZIY Marchantia polymorpha. -« Tx Felis
catus DX STLEFRTE L. EX EHOVLIER LERLLEYE
DOEREEFENZRBL CLE T,

Next generation sequencing technologies allow biologists to ob-
tain larger amounts of nucleotide sequence data. To maximize the utility
of the data, it is essential to provide high quality genome annotation
and versatile databases as reference resources. 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 while enhancing the qual-
ity of annotations in genome databases. We have been constructing an
automatic annotation system for prokaryotes: DDBJ Fast Annotation and
Submission Tool (DFAST). We also provide several high-quality annotat-
ed genome information for important plant and animal species such as
a liverwort Marchantia polymorpha and a domestic cat Felis catus.

Selected Publications

Elmanzalawi M, Fujisawa T, Mori H, Nakamura Y, Tanizawa Y. DFAST_QC: quality
assessment and taxonomic identification tool for prokaryotic Genomes. BMC
Bioinformatics. 2025 Jan 7,26(1):3.

Matsumoto Y, Yik-Lok Chung C, Isobe S, Sakamoto M, Lin X, Chan TF, Hirakawa
H, Ishihara G, Lam HM, Nakayama S, Sasamoto S, Tanizawa Y, Watanabe A,
Watanabe K, Yagura M, Niimura Y, Nakamura Y. Chromosome-scale assembly
with improved annotation provides insights into breed-wide genomic structure
and diversity in domestic cats. J Adv Res. 2024 Oct 28:52090-1232(24)00478-8.

Genome Informatics Laboratory AEB(GIEIRIFFE

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.

Kawamura S, Romani F, Yagura M, Mochizuki T, Sakamoto M, Yamaoka S,
Nishihama R, Nakamura Y, Yamato KT, Bowman JL, Kohchi T, Tanizawa Y.
MarpolBase Expression: A Web-Based, Comprehensive Platform for Visualization
and Analysis of Transcriptomes in the Liverwort Marchantia polymorpha. Plant
Cell Physiol. 2022 Nov 22;63(11):1745-1755.
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Population genetics and genome evolution
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A) NOFUP TOEERICHD B LRI F—DEIG, NITUPOMBCIEH 75% DI RILF—H19 V) SOBERITEHITULEY (Neidhardt et al. 1990), B) TRILF—IANCEHZSY
OB D MEREDT/ LR THDE. BEOZWY Y/ WEFOAASDRWPI /BZFESTERSNTLDIENDDDET,

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.

KL DOREZRLT LED AN I, FITT LFROAFR S
HBISELETBUVBEREIROBRECERZTH T THTELTULET,
HEEES SO ENEBRICE DWW TRAZSTELZRTIRIE
[CEDBRBDOBBRICEDEATVNE T, BEOHRT—IEUT
DBOTT -

(1) BFRZEICF=5<BABRORBENER - EMEEGRS
(2) P=UBBIERY - £ DDIE5T YV SO BEIADEIK
(3) FVINVBDIBE/ HAELSTAZE - BIOELDREF

Our group studies mechanisms of genome evolution with a
focus on global adaptations and the dynamics of weak selection.
We integrate functional genomics data and evolutionary models
to motivate our analyses. Current topics include:

(1) phenotypic bases and population genetics of selection on syn-
onymous codon usage

(2) amino acid composition and biosynthetic constraints in protein
evolution

(3) protein structure/function and modes of slightly deleterious
and adaptive evolution.

Selected Publications

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

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

Evolutionary Genetics Laboratory (LB IIIZRE

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

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

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/akashi/
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Study for molecular evolution using genome sequence and gene expression
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(Hering & Mayer, 2014)
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(Hering & Mayer, 2014)

(zapata et al, 2015)
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Cnidops
(Plachetzki et al., 2007)

RIBEM DA T > 285084 RIBBMIDR DA T VId KE
<3DDIN—TIZHDHN. BDENZNORMATHREICHE
BLCEIED DD o,

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 sen-
sory organs, (2) Biodiversity and dynamics of marine microbes
based on metagenomic analysis, (3) Molecular phylogeny based
on mitochondrial and nuclear genes, (4) Study of disease causal
gene and gene model of disease, (5) Knowledge finding and sys-
tem development for big data in life science.

Selected Publications

Ota N, Hirose H, Yamazaki Y, Kato H, lkeo K, Sekiguchi J, Matsubara S, Kawakami
H, Shiojiri N. Comparative study on a unique architecture of the brook lamprey
liver and that of the hagfish and banded houndshark liver. Cell Tissue Res. 2024
Nov;398(2):93-110.

Yoshida MA, Hirota K, Imoto J, Okuno M, Tanaka H, Kajitani R, Toyoda A, Itoh

T, Ikeo K, Sasaki T, Setiamarga DHE. Gene Recruitments and Dismissals in the
Argonaut Genome Provide Insights into Pelagic Lifestyle Adaptation and Shell-
like Eggcase Reacquisition. Genome Biol Evol. 2022 Nov 4;14(11):evac140.

DNA Data Analysis Laboratory E(RISEROITATZE

Kinjo S, Kiyomoto M, Suzuki H, Yamamoto T, Ikeo K, Yaguchi S. TrBase: A genome
and transcriptome database of Temnopleurus reevesii. Dev Growth Differ. 2022
May;64(4):210-218.

Yuyama |, Higuchi T, Mezaki T, Tashiro H, lkeo K. Metatranscriptomic Analysis of
Corals Inoculated With Tolerant and Non-Tolerant Symbiont Exposed to High
Temperature and Light Stress. Front Physiol. 2022 Apr 11;13:806171.

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

ponds to get insight into how different alleles behave within natural populations.

ESPOTHIEHEREDIEFINDDD . ESYPHNEDLSIZLT
ZRHABBICEOLTVKOD, £EYSHEELEUDINESD
BWIHLT, BT OFPAIDZEBWEHRSBNFET, RIFRZ
LICEEhZBEFIE. EBETIIENCEVTCEZ<EESINTE
FLIH BAEMICHIFDBAOBIGE DD FHEEIEE <
DREEATY, Fo. BERNIDEGTFIHAERANTEDLSIC
[RFE>TVKDONMNIDWTHZ D EKREIPTI, CNSZERIEID
1202, Ta—ILRFEEDSIBED, T/ VIR0 EBEF IR £
R EZEREMNICAVET,

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

Kitano J, Ansai S, Fujimoto S, Kakioka R, Sato M, Mandagi IF, Sumarto BKA,
Yamahira K. A Cryptic Sex-Linked Locus Revealed by the Elimination of a Master
Sex-Determining Locus in Medaka Fish. Am Nat. 2023 Aug;202(2):231-240.

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.

Ecological Genetics Laboratory 4REIEGZFTTE

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.

Ravinet M, Kume M, Ishikawa A, Kitano J. Patterns of genomic divergence and
introgression between Japanese stickleback species with overlapping breeding
habitats. J Evol Biol. 2021 Jan;34(1):114-127.

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 (8 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 FREFZNERDS
BITTDEEDIC. T/LDAREAFIER IO TPV I H Tz
STHIRLNILOREROMBEREL. EMEESDDORDIIEE
ERIDIZHOOMFTEEDTNEY, BRIz &
MERNICEL DR R DRV ENESCEHRELENZENRE
LCWEY, EBAT VU TO3DIENITENET.
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Our group aims to infer the molecular-level history of com-
plex life, based on molecular phylogenetic approaches to evo-
lutionarily dissecting biodiversity with increasing knowledge of
cellular events from genome-wide profiling. We mainly focus on
vertebrates including elusive wildlife with unique phenotypes. Our
interests are categorized into these themes.

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

Selected Publications

Kryukov K, Nakahama N, Kuraku S. Genome assembly catalog for species in
the Japanese Red List: unlocking endangered biodiversity through genomic
inventory. F1000Res. 2024 Jul 22;13:583.

Kuraku S. Enigmatic Nodal and Lefty gene repertoire discrepancy: Latent
evolutionary history revealed by vertebrate-wide phylogeny. Dev Dyn. 2024 Apr
22.

DFEMSEFTE

Molecular Life History Laboratory

Sato M, Fukuda K, Kadota M, Makino-Itou H, Tatsumi K, Yamauchi S, Kuraku S.
Chromosomal DNA sequences of the Pacific saury genome: versatile resources
for fishery science and comparative biology. DNA Res. 2024 Apr 1,31(2):dsae004.

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):22220728120.

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: mature rice embryo
observed by confocal laser scanning
microscope.

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

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

Selected Publications

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(GAIFRE

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

Established in April 2008, the Comparative Genomics Labo-
ratory focuses on uncovering the fundamental principles of bio-
logical systems through comparative genome analysis, by using
cutting-edge DNA sequencing and analysis technologies. In addi-
tion, the laboratory develops and supports metagenome analysis,
thereby driving innovation in microbiome research. Furthermore,
it maintains close collaboration with the Advanced Genomics Cen-
ter and actively engages in joint research with domestic and inter-
national research institutions.

Selected Publications

Tsukahara S, Bousios A, Perez-Roman E, Yamaguchi S, Leduque B, Nakano A,
Naish M, Osakabe A, Toyoda A, Ito H, Edera A, Tominaga S, Juliarni, Kato K, Oda
S, Inagaki S, Lorkovi¢ Z, Nagaki K, Berger F, Kawabe A, Quadrana L, Henderson
I, Kakutani T. Centrophilic retrotransposon integration via CENH3 chromatin in
Arabidopsis. Nature. 2025 Jan;637(8046):744-748.

Tanaka H, Hori T, Yamamoto S, Toyoda A, Yano K, Yamane K, [toh T. Haplotype-

resolved chromosomal-level assembly of wasabi (Eutrema japonicum) genome.

Sci Data. 2023 Jul 11;10(1):441.

Comparative Genomics Laboratory b4/ I\ERTRAZE =

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):e2211574119.

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.

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

Neurobiology and Pathology Laboratory — ###&</ 27/ fGRERH
Asakawa Group %JI|FiFR=E

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/

ASAKAWA, Kazuhide
Associate Professor

EINFF ez

FFTEED,Research Activities



BT EMITR

Department of Gene Function and Phenomics

Approaching brain function through studying development of nervous systems
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All neurons can be divided into two types: those that send their axons across the midline (commissural), and those that do not (ipsilateral). We have uncovered an evolutionarily conserved
gene regulatory mechanism for this binary division. Nhlh1/2 double mutant mice show the complete lack of axons crossing the midline from the spinal cord to the midbrain.
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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

Masuda A, Nishida K, Ajima R, Saga Y, Bakhtan M, Klar A, Hirata T, Zhu Y. A
global gene regulatory program and its region-specific regulator partition
neurons into commissural and ipsilateral projection types. Sci Adv. 2024 May
24;10(21):eadk2149.

Hatanaka Y, Yamada K, Eritate T, Kawaguchi Y, Hirata T. Neuronal fate resulting
from indirect neurogenesis in the mouse neocortex. Cereb Cortex. 2024 Nov
5:34(11):bhae439.

Brain Function Laboratory BMiSRERFZSZE

Hirata Group FHAFE

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.

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

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 O RRIERFZTE

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/

lwasato Group EEARE

IWASATO, Takuiji
Professor

EEBA w3

MATSUMOTO, Naoyuki
Project Assistant Professor

KRB 45EE

FFTEED,Research Activities



BEFEMRTTR

Department of Gene Function and Phenomics

Behavioral genetics using wild-derived mouse strains
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We have established a wild-derived

heterogeneous stock mouse (WHS)
ﬁ{f?%}ﬁg@*ﬁ— and used it to establish a genetically

tamed mouse population through
—_ selective breeding. Using these mice, we
are conducting genetic analysis, gene
expression analysis, behavioral and neural
analysis, and gut microbiota analysis.
Through these analyses, we aim to elucidate
the mechanism of animal domestication.

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

Nakamura M, Nomoto K, Mogi K, Koide T, Kikusui T. Visual and olfactory signals
of conspecifics induce emotional contagion in mice. Proc Biol Sci. 2024
Dec;291(2036):20241815.

Niimura'Y, Biswa BB, Kishida T, Toyoda A, Fujiwara K, Ito M, Touhara K, Inoue-
Murayama M, Jenkins SH, Adenyo C, Kayang BB, Koide T. Synchronized
Expansion and Contraction of Olfactory, Vomeronasal, and Taste Receptor Gene
Families in Hystricomorph Rodents. Mol Biol Evol. 2024 Apr 2;41(4):msae071.

Mouse Genomics Resource Laboratory NI ZBIFIFZTE

Venkatachalam B, Biswa BB, Nagayama H, Koide T. Association of tameness and
sociability but no sign of domestication syndrome in mice selectively bred for
active tameness. Genes Brain Behav. 2024 Feb;23(1):e12887.

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.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/koide/
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Evolutionary integration of two independent organisms by endosymbioses
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Reminiscent of their cyanobacterial
(A) ancestor, chloroplasts replicate
by binary division (B, unicellular
alga; C, land plant cells). Chloroplast
division is performed by the
division ring (D) which involves
cyanobacterial FtsZ and eukaryotic
dynamin (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(LEATRE

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
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Time lapse observation of bacterial nucleoid by GFP-tagged nucleoid associated protein.
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REEE/NAFUY—2  https://shigen.nig.ac.jp/ecoli/strain/
RERE/N\AZFUY—2  https://shigen.nig.ac.jp/bsub/

Bacteria and yeast are important model organisms to eluci-
date the fundamental mechanisms of cell proliferation. Our labo-
ratory studies the mechanisms behind the cell division cycle and
adaptations to external stresses under environments. We focused
on compaction of chromosomal DNA as a nucleoid inside a tiny
bacterial cell during cell division. Bacterial condensin is an essen-
tial factor for packaging of a nucleoid to properly segregate into
daughter cells. Also, we study on hyphal development and growth
by using a new model organism, Schizosaccharomyces japonicus.
We established new methodologies to investigate S. japonicus.

Selected Publications

Fujiwara K, Tsuji N, Yoshida M, Takada H, Chiba S. Patchy and widespread
distribution of bacterial translation arrest peptides associated with the protein
localization machinery. Nat Commun. 2024 Apr 2;15(1):2711.

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.

Microbial Physiology Laboratory  fliAEYDI&EERZT 2=

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

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

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. Rice AGO4a protein functions in DNA methylation in meiocytes

(A) AGO4a accumulated in male meiocyte nuclei (arrowheads) and associated most to meiosis-specific 24nt phasiRNAs, and second most to 24nt transposable element (TE)-derived siRNAs. (B) A schematic for
isolation of meiocytes. (C) CHH (H=A, T, C) methylation was globally affected by ago4a mutation in microspores, the meiotic products. (Best Papers Award for the 96th Annual Meeting of Genetics Society of Japan)
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Meiosis is a special cell division that halves the chromosome
number for fertilization and stably transmits genetic information
to offspring. It also creates genetic diversity through meiotic re-
combination, which is utilized for the crossbreeding of animals
and plants. We aim to elucidate the molecular mechanisms that
control plant reproductive development including meiosis.

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

Selected Publications

Somashekar H, Takanami K, Benitez-Alfonso Y, Oishi A, Hiratsuka R, Nonomura
KI. Callose deficiency modulates plasmodesmata frequency and extracellular
distance in rice pollen mother and tapetal cells. Ann Bot. 2024 Dec
31;134(6):1013-1026.

Mimura M, Ono S, Somashekar H, Nonomura Kl. Impact of protein domains
on the MEL2 granule, a cytoplasmic ribonucleoprotein complex maintaining
faithful meiosis progression in rice. New Phytol. 2024 Sep;243(6):2235-2250.

Plant Cytogenetics Laboratory HEYJ#ARSEIGIAZEE

Tsuda K, Maeno A, Otake A, Kato K, Tanaka W, Hibara KI, Nonomura KI. YABBY and
diverged KNOX1 genes shape nodes and internodes in the stem. Science. 2024
Jun 14,384(6701):1241-1247.

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.

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

Nonomura Group QIR E

NONOMURA, Ken-ichi
Professor

OB —

FFTEED,Research Activities



BEFEMRTTR

Department of Gene Function and Phenomics

Generation of cellular diversity by asymmetric cell division

FERFR U X B MR LRI RS

FEMDEET (A). DEHEHR (B) TD B DTV DI EBTE. ReRIFHRIDE®S. (C) FRREHER (k&) OFIEASE (RE) F=ROWntDF (CWN-1, CWN-2,

EGL-20) (&Ko TRRAICHIESNT S,

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).

SRR RIS E 5. FENMCARLTEES
RGP EEDE T, #8R C. elegans DIFEAEDIRIBIE NS
[CBPTZVEEEIFIFICBES Y, FIRHEICORL., B
SR ZIEDE T B HT Y DIEIMABTEE Y IADFHH
RTHHRESNCVE T, COBERBBLABMERF TSN T,
2 TOMRIERIEDAEZEFS>TVNET, EDKSICHIRDSE
ZHD, IBIHCHRL. RiIRE CELSEGEFaRRL
ENLENZEBITDOHMIELTLET,

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

So S, Asakawa M, Sawa H. Distinct functions of three Wnt proteins control
mirror-symmetric organogenesis in the C. elegans gonad. Elife. 2024 Nov
1;13:2103035.

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. 2022 Feb 4,220(2):iyab218.

Multicellular Organization Laboratory ZHHRIEETTE

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

Sawa Group ERFFRE
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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

HFLRREROKERELZRETHERETS

e
S
-

=

360°

]
il

& BipaErse!l  Muliplexed directional tuning
] ';F':. Y

Ry [ B

" E { Tuned: Bl ¥ =l
a Uniuned: B
& ficrecircuit at axon terminal

Prefarrad directon Wull dirsction
o Statsurul col 4

o Blpoiar cel
o gt =] o, \—h
T P i e
a GEASA
(= Soma J See—— I~
z Gholinengls inpul. o — ——
a GABABrgIc ing Kit. g
5 Axon tamminal AT —

(A) YOZBERITHEDEMZFRIG D D —HF AA—I VDTN BZERIGS H TADSDINYZ VEIHICHEERED DS EHR Iz, L BRI DEE, T RIFAE. (B) B5R
KIFEANADTBFEFIN YV RO GABA VI FIUZ LD AEIEIRIEDTR SN D, BIZRIHIC LD BBEE L VSHLWRRHRIES N,

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

BERICLDNBREDOBRIBLISEMDEFICEOTERET
G TZBIRINDAP Y DBERREELEF. 5F HHEE B,
HEEE. THHEOZRETHMRIDILICKD, BEHAER
HEPZOEBRESICHISERNREHD VIS KM ZERET
DIEERELCVWET. ZOEOHIC, BEZFE. nFENFE. 25¢
FAA=IVD BREEF hSURAYFTAGH. BT T
RGN, WWFELESHRERMZBAaOEET. CDOXD
FTRRFRIC KD, BRERBOREHRBORE PEDEEZEND
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.e8.

Sethuramanujam S, Matsumoto A, deRosenroll G, Murphy-Baum B, Grosman C,
MclIntosh 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 ERRi 2 B MEL T DNA HEEE ORHICE S

SMREL BPOY >/ SOBDBREEERNRLT BEDY
VINOBORERNBRERREICToA—F 70Oy (AID) #%
firemFELELIZ, SOICAREAID2 DRFEICKD. BEHSV
DAXTHRREY V/INOBNRERBEIC T DT SYNTF—LZEfF
DELIZ. BEFERRMAFREIHKC, AID2ZFBLTE N
NOZEARRT DNABRNMTHNS AN =X LDOEEBRICEDHE
ATWVET,

AID2(C&BY VI SOBDEE. (£) TOOVEIENMUIZRNG VOB A—F> 0700
5-Ph-IANAFERICHEWTERETIR [CEBSNCTHRICHBESND, () AIDEAID2(CLSTE—
VB TIZYNRAD21 ODRRLER. AID2 [FLDIRE D ERZEFIREICT D,

(Left) Target degradation by the AID2 technology. A degron-fused protein of interest is recognized
for rapid degradation by a TIRT mutant only in the presence of an auxin analogue, which initiates the
degradation process. (Right) Comparison of AID and AID2. A cohesin subunit RAD21 was induced for
depletion. AID2 enabled even faster depletion.

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

Hatoyama Y, Islam M, Bond AG, Hayashi KI, Ciulli A, Kanemaki MT. Combination
of AID2 and BromoTag expands the utility of degron-based protein
knockdowns. EMBO Rep. 2024 Sep;25(9):4062-4077.

Zhu X, Kanemaki MT. Replication initiation sites and zones in the mammalian
genome: Where are they located and how are they defined? DNA Repair (Amst).
2024 Sep;141:103713.

Molecular Cell Engineering Laboratory 5> F#HRI T g0z

Saito'Y, Santosa V, Ishiguro Kl, 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:¢77393.

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.

https://www.nig.ac,jp/nig/ja/research/organization-top/laboratories/kanemaki/
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Cell architectonics: how do the cells organize themselves?
sz RO EBBIZEHHETTNE2EBLT [BREFOWLWEWESR | 2MEd 5

BROMIENR () . BLUBEREICSITSHRRE (7). LRIISEBFOROBMBET. TRIIESNIIL—r3Y, (BT OMREREDH EHERIIBRSRASY - ARESL

FFROY IO P ZBOTRERLIZDD.)

Cell division at the 1-cell stage (left) and cell arrangement pattern during development (right) in the C. efegans 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].)

HRIIBERADEDDI S e AL TY, #HBIFZDPERT,
BN A AT SNIZHERN/ N2 B DB EPT I CECEL T L
FIMN COFMEHRHDSDIEBICED<HDTIREL Z<D
DFHEARBRICIED LITTOEY, MREREMAFETIE. T2
RFROWVEWEE] DEDLSITERESNTLSH?] 27 VI,
AR DIRMIRERREEERL. ERET VUV IBEDFFERREL.
HIENONERE (FINARSEE CHIEERE) PEDOYA(X
B, BT SMRE T DOHEBICLDH D<DDMFTET THT
WET,

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, using ap-
proaches involving quantitative microscopy and theoretical mod-
eling, the mechanisms underlying the movements of intracellular
materials, such as organelle positioning and cytoplasmic stream-
ing. We also investigate how neighboring cells physically interact
to achieve appropriate arrangements. Through our studies, we aim
to understand the secrets of constructing the cell.

Selected Publications

Ishikawa T, Torisawa T, Wada H, Kimura A. Swirling instability mediated by
elastic and hydrodynamic couplings in cytoplasmic streaming. PRX Life. 2025.3,
013008.

Goda M, Shribak M, lkeda Z, Okada N, Tani T, Goshima G, Oldenbourg R, Kimura
A. Live-cell imaging under centrifugation characterized the cellular force for
nuclear centration in the Caenorhabditis elegans embryo. Proc Natl Acad Sci U S
A.2024 Oct 22;121(43):e2402759121.

Cell Architecture Laboratory #HREIZE/FTE

Kimura A. Quantitative Biology-A Practical Introduction. Springer 2022.
ANt (BRI AR T4 2019.

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

e ) LDV BAEEET A FITA

KHFTE TlE [EbTY L DNADRID DN =IRTTHIIC
EQLSITIHDEFEN. ELTEDKDICERT LDGAHSN
BOH? ] ZHFTELCWET, AfcBld ENMBlNOIOYTY
DETHARA G TRRICHIDEIN TV S ZEZRRELEIL
Tzo COMRPE, BLFHEIR, HENE. TEDIRTAVIREE,
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BREBRMBAA—IVD J/IYIR, YZab—r3aviEEsE
HAEOE T A=—I0TMFRZEREL TV,

XOLAY—LORFHE (10-nm i) [
RO TETHORRAET THDESEN.
IONTFTYRAA VEFR LTS, ZOo0
NFVRALVE DRIE] DESITHBEHE
FRIMZE R DOARSEESICLENT, MRS
RBHDEL KDBEPT L NPC, AR
FLINE, #%58

Human genome chromatin consists of
irregularly folded 10-nm fibers and forms
numerous chromatin domains in the cell
nuclei. The chromatin domain 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 live-cell
single molecule imaging, superresolution imaging, genomics and
computational simulation.

Selected Publications

lida'S, Ide S, Tamura S, Sasai M, Tani T, Goto T, Shribak M, Maeshima K.
Orientation-independent-DIC imaging reveals that a transient rise in depletion
attraction contributes to mitotic chromosome condensation. Proc Natl Acad Sci
US A 2024 Sep 3;121(36):2403153121.

Hibino K, Sakai Y, Tamura S, Takagi M, Minami K, Natsume T, Shimazoe MA,
Kanemaki MT, Imamoto N, Maeshima K. Single-nucleosome imaging unveils
that condensins and nucleosome-nucleosome interactions differentially

Genome Dynamics Laboratory /NS A F=IAATE

constrain chromatin to organize mitotic chromosomes. Nat Commun. 2024 Aug
21;15(1):7152.

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.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/maeshima/
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Uncovering the molecular mechanisms underlying chromosome function through biochemical reconstitution.
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A. A molecular model how cohesin complex mediates
sister chromatid cohesion. B. Purified cohesin proteins.
C, D. Biochemical reconstitution of topological DNA
loading by the cohesin ring.
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Controlling chromosome structure is essential not only for
faithful chromosome segregation but also for gene transcription
and DNA replication and repair. Ring-shaped SMC complexes
(cohesin, condensin and SMC5/6) are central architects of the
chromosome structure. These large complexes topologically en-
trap DNA strands to allow vital chromosomal functions to be car-
ried out. We have successfully purified the SMC1/3 complex and
reconstituted its functional DNA binding reaction. Our aim is to
investigate the molecular mechanisms by which SMC complexes
regulate the chromosome structure.

Selected Publications

Murayama Y. Sister chromatid cohesion through the lens of biochemical
experiments. Curr Opin Cell Biol. 2025 Jan 28;93:102464.

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.

Chromosome Biochemistry Laboratory SR {AE(LFEIARE

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.

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/
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Epitranscriptomics in Drosophila
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HERFEZR DR S50, REREFR B AN EZEELELT: (Nature Communications 2024)

(A) Epitranscriptomics is the research area of modifications of RNA molecules by small molecular residues such as methylation. Currently, more than 170 RNA modifications have been
identified and studied. (B) We recently found that Mettl1, one of methyltransferases, is essential for m7G modification and the steady state level of a subset of tRNAs. (C) Fluorescence image
of Drosophila testis isolated from Mettl1-KO. Mett|1-KO males exhibit defects in extended spermatid formation and loses the next generation (Nature Communications 2024).
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FEBRPFATTEREL. DTEDZE. BHREE, BICR=5
HEERTDRNEBETTFER (NIG-Fly) ZFRLIDEGRFZR
IS ZETRNADD FHEEICSIBOTULET,

RNA acts as not only a carrier of genetic information but also
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 cur-
rently engaged in investigating the physiological functions and
molecular mechanisms of RNA modifications (epitranscriptome)
using biochemical and high-throughput technologies, and genet-
ic tools which are managed and distributed by genetic resources
project (NIG-Fly).

Selected Publications

Kaneko S, Miyoshi K, Tomuro K, Terauchi M, Tanaka R, Kondo S, Tani N, Ishiguro KI,

Toyoda A, Kamikouchi A, Noguchi H, lwasaki S, Saito K. Mettl1-dependent m’G
tRNA modification is essential for maintaining spermatogenesis and fertility in
Drosophila melanogaster. Nat Commun. 2024 Sep 24;15(1):8147.

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.

Invertebrate Genetics Laboratory fEZHEMNNSGHITTE

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.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/saito/
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Molecular and cellular biophysics dissecting chromosome dynamics regulation
I O B R EIC K D G A B REHI R O R EA

FPIURYAATIV (A) EXRDREETIVIC, SO TR MBI RERDI(FTZURZMFAL TS, RADHE T, YAATIVI (B) OHfLEMERZEE /R WS
BlcLsEGBTFEZEAEOE (O HEEAEFIINDRBADERENELL _BEDBENE BRI RSNaL<AHZBESNLIZ (D).

Our laboratory studies cellular and chromosomal 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 the spindle, the micron-sized chromosome segregation machine, is assembled into a proper bipolar

shape essential for error-free cell division (C, D).

FEDRZIER T DHIRBDAER C I O A E D & TD =
IO YA ADBEEDNSRICEEL. FODZBPASS%ES
AT ZVIICE S BEDNSREBAROEREZSIHLTUNE T, Hif
RETIL. VYRS E OBBRERIERMT. — D F 14—
IV, SHRENBBREDF EEHRELTCINSOBEEIR
IIREBNZ I EBRE TRZ. BEBERORBOHRATSZ X
BN FRBETEENICHRAINARZED TVET,

In most cells of our body, a variety of micron-sized structures,
such as the nucleus and the mitotic spindle, assemble and function
to control chromosome dynamics. Our laboratory uses advanced
biophysical technologies, including quantitative micro/nanoma-
nipulation, single-molecule imaging, and in vitro reconstitution, to
visualize and manipulate such intracellular structures and unveil
the intricated molecular mechanisms that ensure proper expres-
sion and transmission of genetic information.

Selected Publications

Sridhara A, Shimamoto Y. Microtubule choreography: spindle self-organization
during cell division. Biophys Rev. 2024 Sep 30;16(5):613-624.

Saju A, Chen PP, Weng TH, Tsai SY, Tanaka A, Tseng YT, Chang CC, Wang CH,
Shimamoto Y, Hsia KC. HURP binding to the vinca domain of -tubulin accounts
for cancer drug resistance. Nat Commun. 2024 Oct 14;15(1):8844.

Fukuyama T, Yan L, Tanaka M, Yamaoka M, Saito K, Ti SC, Liao CC, Hsia KC, Maeda

Physics and Cell Biology Laboratory 4/ FRfHRIAE ) ARRFT

YT, Shimamoto Y. Morphological growth dynamics, mechanical stability, and
active microtubule mechanics underlying spindle self-organization. Proc Natl
Acad Sci U S A. 2022 Nov;119(44):e2209053119.

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

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

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

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/shimamoto/
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Center for Frontier Research TN BFEIS Tz 49—

Unraveling evolutionary marvels in plants and beyond

EzEicRREOE(L2RSWI T

BRIENZE TBLMTMIC. RERE ) A AV TAR T« ADHHE CEMHEDERERFTLTVE T,

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

EEDRTIZOENDEMDIEEPHEEEL. ESELTELS
NEWIEEHBRLDDIZEDET, HLDIvravid. T3
LI=EfFEE BRI DELDEEAZRIBITS T, B
RIZER D=8, RT=BILN\A AV TARTA T RAEDFEYZER
PIO—FEHREL. SEIFHEY). BICBYICERZEHTT
MREEDOTVEY, AHTH. B%E [BNT] LESEREY
FRCmIC. INBEL. BxRE L. BINAEREE b, RIREAIZBIA,
EVBREER. 2V /LEERE. EVECDRELDIRRO
RIAZEDTNET,

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  AEJE(LRITTE

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 BEMEE

FUKUSHIMA, Kenji
Associate Professor

BRERR sz
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Molecular mechanisms and functions of extrachromosomal circular DNAs in eukaryotes

EZaOH LV DNA OJE. BRIRDNAIZOWTARENICERET S

A
proto-oncogenes or
drug-resistant genes
Via
chromosomal 00

gene amplification

extrachromosomal

©0 circular DNA

(A) DARRI T, PBEFPERMIBERFE20MID FEAELTEBLIZO, BIMELIZ DNADEESND ZEICLOTEEFOIC—H
MBI S, (B) REBDARRDMAIECOLO320DM T, BIKDNABEREL TS (KHD) .

(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.

DR TIE. 7 LARZE MBIl . ek —%
DERIELIZDNA D EESNE T, ZORIRDNAIZIZDAER
FEEDEFEN. DAUDOREPET. MOARINDOIIEESICE
BE93EEISNTVET, /o, e ~OIEFEHBOMHBOEDICHS
WT, EEDIEBEOBERDNADBERINTVET A FOHAE
[ZDUWTIERERBR A RN Z <FRSHTUVET, FTZEOMRETIE.
ZENGET TO—FZ2RNT, HRLIERIRDNADEREES K
OZFDHEEEIBRR I D EZBIELTULET,

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. Transcription near arrested DNA replication forks
triggers ribosomal DNA copy number changes. Nucleic Acids Res. 2025 Jan
24;53(3):.gkaf014.

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.

Laboratory of Gene Quantity Biology &G FEEYFHRE

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.

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 {ELARHATZE

SASAKI, Mariko
Associate Professor

ERQARBEIEF #as
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Eco-evolutionary dynamics: interactions of rapid evolution and ecological processes
A RE-E(LENRR R (LS AR T O A M ENEH

(A) BREGEETIV (b)) SEGEBRRET (F) ZHEAEHEDTET. £/ - ELT—R/\v I DHIBETIZBEL. BITID. (B) BNTSVIN/DILY & BTV IR D
JOLSERWERAIOIXLERET, ERTAEREI TS, CCCHEONIERBRERE LI, MR eESREe s,

(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.

EVIRBEOZF LT, FRICKRIREZZLSBTLE
F9, FORDEREBEADTREBICH ., BRI OIERZ
<l EBRINEEY, EBOMBETIE. BIETT /LR -
BERER - AYBTZEHEAEHTE T MRE L PRIBE AT EE MY
EVDTTEDZICDMEREE) - BEBGICRIFTITFES, &
(b EERRDOBICH <EHE I —R/\WoZHFRLTVET, B
DEGIZRME . EVBERNOBZFMOMEEER - Btz
FNBZEICKDT. EYSHRMEOBIEN IR Z 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

Morita K, Yamamichi M. Character displacement or priority effects: immigration
timing can affect community assembly with rapid evolution. Proc Biol Sci. 2024
Nov;291(2035):20242145.

Ito H, Yamamichi M. A complete classification of evolutionary games with
environmental feedback. PNAS Nexus. 2024 Oct 10;3(11):pgae455.

Theoretical Ecology and Evolution Laboratory IBza4REE(LEITEE

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.

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

Yamamichi Group |LJERIZEZE

YAMAMICHI, Masato
Associate Professor

LEEA s
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International Strategic Advisor  [E|BREEE 7 /N1 H'— (2024 FfE)

Bacterial cytoskeletons and other molecular machines

NI TIT7 OB HEOEFORIEERKEE

INOTUP DRSS /O BDOFREF M. MlaNZ. DNADEIZHITD Department of Gene Function and Phenomics E{H/EZE%
UITJJDZ\ / \\07_4)73 \/71\\/\\/\/ /\/\UkBEF \)-_’E&/_:E%@j K_\\/\/\ | \/7_\_\ https://wwwz.mrc—Imb.cam.ac.uk/groups/jyl
VI VBED SMCEEARDKBERRRBICEDEA TS, LOWE Jan

--------------------------------------------------------------- |ﬂtematl0na| Stfateglc AdVISOf
(Director, MRC Laboratory of Molecular Biology, Cambridge)

3
o

’

We work on prokaryotic cytoskeletons and their roles in morphogenesis,

cell division and DNA segregation. We also decipher the molecular mechanisms Bgﬁ'?néj;h;‘\?/r\{j—
of SMC complexes such as MukBEF, eukaryotic cohesin and condensin. 7 Iy MRC 4 AR E)

Molecular evolution of mammalian genomes
IHFLEES ) LDy 13EAL

MHEEARDELPIEBE DNABEDRELEDZFEET —VICERZH T, Department of Genomics and Evolutionary Biology %/ /x « #{LFFZE R

NFEINIERZEBUVVEERFEN T TO—F 2R ELC BAET/ L0 FE https://www.bx.psu.edu/makova_lab/
TEERERTZED TUVET, MAKOVA, Kateryna

............................................................... International Strategic Advisor

o ’ (Professor, Pennsylvania State University)
We employ a combination of molecular and computational approaches, y _
~NAYp, AT7U—F

and gonduct |n'vest|gat|orjs on' moleFular evolution of mammalian genomes, S 1
focusing on various questions including sex chromosomes and non-canonical (RN Z PP RTAEEI)
DNA structure.

44 THFTEE)Research Activities



Visiting Professor ZEZ{i%

Implementation of advanced life science databases

ERERBIEET I N—ADFEEIL

EHRIZCHITDT—IN—RAIEBLIBHR AV ITIANSIFv—TH 0. Department of Informatics  [E3RIFTTR
ZOBEAZEERTDIECIEIFHEHDOENZARDOERZBELE T,

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

............................................................... BIRNEY, Ewan
Databases in life sciences serve as crucial information infrastructure. Our ef- Visiting Professor _
. . . . . (Deputy Director General of EMBL & Director of EMBL-EBI)
forts to enhance their quantity and quality further facilitate advancements in R T
various fields of biological research. gg%ﬁg ’
(BN FEMFFRFEPRBIPTRIERIN A A Y TAYTAD
ABRFEPATR)
Molecular evolution of mammalian genomes
WFLEEY ) L0 53 AL
MR EARDEYIEBE DNABEDREAEDZRET —VICERZED T Department of Genomics and Evolutionary Biology %/ /x « #{LFFZE R
5 FEFIERERL S EREN P TO—F 2T, BIES/ LOATHE https//wwwibxpsu.edu/makova,_lab/
NOPN .
TK?—E’J@%@W’&@@(U&"?Q MAKOVA, Kateryna

............................................................... Visiting Professor

o ’ (Professor, Pennsylvania State University)
We employ a combination of molecular and computational approaches, y _
NaYp, A7U—F

and conduct investigations on molecular evolution of mammalian genomes, =EE
focusing on various questions including sex chromosomes and non-canonical (RN Z PP RIAEEI)
DNA structure.

Bacterial cytoskeletons and other molecular machines
N7 TV7 OB REAESEOME R

INOTFUPDHIRRBIES /OB DR REF . HilEnZ. DNADEZHITS Department of Gene Function and Phenomics B EMTHR

NIz, NoFUPAVT VY MUkBEF PEREYOIE— > VT https://www2.mrc-Imb.cam.ac.uk/groups/jyl
VIVEED SMCESIRDEEERRIRICEDEA TS, LOWE Jan

--------------------------------------------------------------- \/'S'tlng Professor
(Director, MRC Laboratory of Molecular Biology, Cambridge)

K3
I

’

We work on prokaryotic cytoskeletons and their roles in morphogenesis,

cell division and DNA segregation. We also decipher the molecular mechanisms l/:'jl’ v
. . ) EEHE
of SMC complexes such as MukBEF, eukaryotic cohesin and condensin. (7T MRCH ARG E)

Chromatin dynamics and evolution
ravFrERELE(L

FI=BIE R DF. BRORRENG P TO—FalAHEhEDTET. Department of Gene Function and Phenomics JE{=IZEFITHR
EANVNUP USOEED, JOYF Y DOBEERX A VTERICHITDEDEIRE

https://www.oeaw.ac.at/gmi/research/research-

ZEANTVET, groups/frederic-berger
............................................................... SERGER, Frederic

We combine biochemical, molecular and phylogenetic approaches to study Visiting Professor 4 _
the role of histone variants and their dynamics in shaping functional chromatin (Senior Principal Investigator, Gregor Mendel Institute)
domains. Nz, IJLTVvo

EEHIR
(DL - XU TIVERTER Y Z PR E EEE)

Chromosome organization and function in time and space
QB ORFERICH S E S AL

FEBIIRBERIAFTZOADIREICHDRIBZHRLTUND, FHEDHE Department of Chromosome Science JE{EANZ X LFAFRHR
TWEDHEDOIEBADZEBE/ S—, EDhIF. VIEBRENDORE. BESEDE https://projects.iq.harvard.edu/kleckner_lab
BIEREERDRPVUI. KBEDBEHRNEZIRADESEICDWTHREL TS, KLECKNER, Nancy
--------------------------------------------------------------- Visiting Professor

. . L . . Herchel Smith Prof f Molecular Biology, H d
We investigate the principles underlying macroscopic chromosome (Herchel Smith Professor of Molecular iology, Harvar

University)
dynamics. We study spatial patterning in mitotic and meiotic chromosomes, LI F—, F—
emphasizing roles of mechanical forces; pairing of meiotic homologous =EE
chromosomes; and cyclic global nucleoid fluctuations in £ coll. N—INRRE N=2T)b AZARFTENLHE)

BFSEE). Research Activities 45
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Research & Innovation Bridge Center Ut —F & A/NN—3Y « TUwItzU 45—

NIG INNOVATION

JEE A - IS T =

MR CEFTNIARRRZEFAL .. HRITETIDEEDIC,
WA /NR—>ayDRIEZEBIET & T RIZER . =0
RICEMIDZEDFAZEDESH T,

M EOFE - RE - STERZHBRMNIOED D EEDIC. HE
T OZEETE. A EDESBEIETEIP, Mg - H=s
DEBHEZEBINHEL . FAFTFTD [F] ZHEICDERTDIE
[CRALZET,

NIG INNOVATION

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

We are dedicated to managing the intellectual property aris-
ing from our research by patenting, maintaining, and licensing in a
strategic and efficient way.

We also work to strengthen connections with local commu-
nities, ensuring our knowledge benefits society.

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

EFEE - MNPES

RYOMOTO, Yuka
Director

RAHE 2=

ABS Support Office

BrRSHRBORT

Active promotion at the exhibition booth

EVMEHREFHNROEHEZEEE CHVTC. BEEBRNDF
T AEREEL (ABS) (B8 DXWIOHRGBSITTLNE T, ABS
TEFRTIE. ERLEEEMFTAOEEDOKRE - IFTHEEICHS
(FRBEEROBEEN DB EEREEMBEETELE T,
(ETER)

1. IZFIAROEEDOAS - IR EBEE T IDETERD

ABS XD
2. EYEHRUENESD. BEREEDOEBRENICRSIEE

DX E
3. ERAICHITSEEEROESE - MBZMBIZT57=060Y

RATIRZIA VN EEREEICRS I D548
4. ZDfh, BIEERICEITIMIBH =M - HSMIERREICHR DN

i

ABS Support Office

Following the enactment of the Convention on Biological Di-
versity and the Nagoya Protocol, users of genetic resources now
need to comply with ABS regulations. The ABS Support Office pro-
vides assistance to ensure appropriate access to and use of genetic
resources at universities and research institutes across the country,
including NIG.

1. Support for ABS compliance

2. Support for activities related to international conventions involv-
ing genetic resources

3. Support for risk management and promotion of genetic re-
source utilization

4. Other support relevant to ethical, legal and social issues involv-
iNg genetic resources

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

ABS ZHE=E

SUZUKI, Mutsuaki
Director

IANEERR =R

ISHIDA, Takahide
Specially Appointed Associate Professor

ORFER serss
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Research & Innovation Bridge Center
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Office for Research Development

VY —F - FRIZAPL—F—%

[BAFRICHEDDAM D, FORENZERARICKEL. S5ICEE
HEBIET=DIZ] . FEIZ. COEEZETYN—ITETHOME
SEHERZIELTCVET,

o fRFLH5a k.

[TATREDFLWNPATPICH ] 927z DYR—~ZLE T,
ZNSDEE DB DBN AR IRE L ER TR S
FEWRELFLCHREIZ AT OMR NN LITBRIEH
BHiIELTWLEY,
® |nstitutional Research (IR)

MAER AL AT DR EEREEMET —SZNE&E - /L
F9, BENEIBESICE DT YT MRADEE PCEERS
EZEDERICSERLE,

Office for Research Development

“To maximize and further develop the potentials of those involved
in research” With this motto, Office for Research Development (ORD)
promotes missions: Strengthening of research activity and IR.
® Strengthening of Research Activity:

Our activities include organizing workshops, mediating collabora-
tive research, discussion and advice on manuscripts and scientific pre-
sentations, and grant-application support. Synergizing with the superb
research environment and the interactive atmosphere of NIG, we aim to
play an instrumental role in strengthening of research activity of the sci-
entific community.
® |nstitutional Research (IR):

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

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

VY —F « PREZAN—45—F

KURUSU, Mitsuhiko
Director

RIEAE =5

Public Relations Office
TR =

BEHOLBETIE 2 DORIY—=2HRELTVEYT, Fni3
[FEREEIZBLC [BEASTIR] OMBEMERIEEH(T,
RO NBE] #RRBIETT. MRLEHROFITFE. —MHE=.
ZH ARIZT257. 2BEAEEZ FmEICHIZDEY, KT
FOENBNTBLIZOY T Y NMIDEE R, RBEIERE 1
NUN iF. TLAVU—R, D791~/ SNSEZBLUTHE
LZE, Fio. EGHRICBVWTI1949FEHNSm<EE FHhaeH
FLTWLET,

Public Relations Office

We have established two policies in public relations activities.
The first is to show the uniqueness of NIG activities and to show
the process of discovery of research activities. The target of science
communication and public relations activities is diverse including
the general public, research community, and public institutions. By
considering what content is most appropriate for each recipient,
we disseminate the best information through events, booklets,
press releases, and website/SNS. In addition, we publish an annual
NIG guidebook (YORAN) that has continued since 1949.

https://www.nig.acjp/nig/ja/research/organization-top/laboratories/public-relations-office

e

KURUSU, Mitsuhiko
Director

KIBHE =sRE

HFTEE,Research Activities

47



48

Office for Diversity and Inclusion  A(/\—7 « A V) —I 3 #EEE

Office for Diversity and Inclusion

FAN—IT 4 LN —VavHEES

RETLPYF—oavEEs

Training seminar for scientific presentation

HAN=2T+ « AV —I3VHEF L BEHOZ—ZP
gt ICEOE UTFOLSEES ERALTLED,

¢ ZEMREZEDEE

o —[HRB DR

O N EEDREICLOBRNEZE
& TIBDRBENBERDIRM:

o AT DIzd D z=F—1R(H

FHULEEEHAIA/N—2 T« AV O — D HER L~
2 (https:/www.nig.ac.jp/nig/ja/research/organization-top/
laboratories/diversity-inclusion) ZZE<ZSW\, BEILHHTHSIT
DBEXHESEDEL CHEEZDESOMBFOI/HE L CNE T,

HAIN—2TA - AV —DIAVHEEETIE, QA5 CTE
SAHESADLIDUCRENZEHRIB CSORIBE M BEL LT,
CRR. CEHE. JAERE. BREIC (danjo-nig@nig.acjp) &
THLELTZSY,

Office for Diversity and Inclusion

—FEREOETF

A snapshot from In-house temporary childcare

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

® A multi-purpose nursery room

® |n-house temporary childcare

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

® Seminars for research development

Please visit our homepage for more detail.

https://www.nig.ac,jp/nig/research/organization-top/
organization/diversity-inclusion

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

HAN=2T4 « AVIN—IIVHER

HIRATA, Tatsumi
Director

FHIZDH =5 30
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Multi-purpose nursery room




Technical Section  FffiTeR

Technical Section

iR

BEFUREVIAFRLIE

SEEBEISOKA REEE

Management of rice paddy fields
and green houses

RMRE FIREBOERBT. 12280RMBENFBLTLET,
ZQREARECZEI_VHCEBSN. ENZNHIODEFIEOS
et B CECHNA DM FDEE 2 ZEL T WVE S, € DBEPHiE
ZAXITHOTZD. AT DX SERCENFTEETOCVE T,

O THFFIRAD RS D— U BELMER ZFI TR
o HBHERDRT - 12
o EEEISOKAPREDER  BE
o B ERERDEBRIEDHS
O NS URAITTWIN IR )Y P ORI IADIERISZIE
O XHEVAUOCTEBICLD INTT —I BN IE
03V UNTL, A%, BIST1vIaBEDEYEGERDIER.
. BRANDDE
o L Nl A E o= FAEYIFRER
O TAFFI DB D TOIT I DR IR
© FRANIRIREE
ZOfBICh., FERBAE. BYEER - BETFHEBIERICEDD
ERFHE. IAOLZLHEEE. XRERE BLU [ECHOK] B
Bz DRERHEEZIBL. HRFTEEOMFIREDEMBICERL
TWZET,

Technical Section

>auYauNIANYD DM - 58

~OVAITTYIE TSIy aDIE

TFERIBAIE DR

Working environment monitoring

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

® Maintenance and management:
* The network and information security of the entire institute.
+ Paddy fields and green houses in the experimental farm.
* Breeding environment in the animal research building.

® Transgenic mouse and knock-out mouse production services.

® 3D imaging analysis services using microfocus X-ray CT

® Development, preservation and distribution of bioresources
such as drosophila, rice and zebrafish.

® Experiments in molecular biology using human cells.

® Technical support for projects of NIG.

® 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.

eAfTER

FURUUMI, Hiroyasu
Manager

DBLR Bs

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

FfrER/ Technical Section
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Bioinformation and DDB]J Center

HaifE# - DDBJ &> % —

DDBJ (DNA Data Bank of Japan) (1987 FIZEIanE
LTzo EmRERTRE T R—~387dH. KEDNCBISIURR
MDEBIEHALT, HADRHR [EFREERST—SI—2R -
ISR —23Y (INSDQ) ] Z#ERLTWVEY, F/zH <K - RO
FEFT WAL, FFEFERD DNAES RO S/ BES £/ R
LTWEY, BEEMIBHREYS— (KOBIC) £biphL. EER
HATOT—IBHRRALTVET,

2009FED5IE AR Y—OTI VDT —HZINETD
Sequence Read Archive. FIETOYTOMET —5%ZBREDT
& BioProject. AEMEMDIEHREEIEI S BioSample ©HE K+
MTH AL TEELTCVET (TRIA). 2013 FICIE BZEEAM
REEE (JST) N\AAYAITVRAT—IN—2VEH—E BR
ANTILDT—EINR= (JGA) DERZRIBLELIZ. FOE
BICWLT, SERLEBHZMTROERELDT —IN—AZR
HLUTWEZT,

DDBINEFR T DHRE IFERNDFAE T, PIPEECHTER
DRELDLEHET. BRI TIIRINSD D 4% % 56T
W& (FEB). F/=DDBIADA VEY—RYNFPUz 2HET .
RAAVZTEBLTCVET, .comBEL net 58] (BEFRL
). jpH2E (HA). .gov PRELAN &5 CREBAT) . 2L
THERDDBEDERFZITARBEFPRLATY,

Y US—TIRERPFREEIFIC 22—/ OV 1—4 (Z/83Y)
DOEEBHBHTO>TVEY, HF 17002 EOBEHFENZ/T
VERIBLUESRIEMRZE =ML TULED,

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

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

(A @69CGGCCTC G

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 4% of all INSD submis-
sions (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 government). The
remaining accesses are from anonymous sources or unknown ad-
dresses.

Our supercomputer platform is free for Japanese investiga-
tors. Each year, more than 1700 registered users conduct life sci-
ence research on our supercomputer system.

Bioinformation and DDBJ Center

&anlEER - DDBJ V45—

ARITA, Masanori
Head, Bioinformation and DDBJ Center

BHER wo—E @

OGASAWARA, Osamu
Division Head (High Performance Computing)

NER B o251 EEmrE
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National Institute of Genetics (NIG) operates a supercomput-
er system to develop the International Nucleotide Sequence Data-
base (INSD) and to provide computational resources to domestic
researchers.

The key features of the NIG Supercomputer System are the
analysis environment specialized to life science research and the
comprehensiveness of public data. In 2018 we install a large-scale
storage system and in 2019 we replaced the old computer sys-
tem to analyze massive-scale data such as full human genomes
that our JGA repository provides (See table below). Domestic re-
searchers can request for a user account throughout the year, and
the cost is free for users of less than 30 TB disk usage. Large-scale
users exceeding this threshold must pay a prorated volume fee,
and other options to rent computation nodes are available for a
fee. Every year, average 1700 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.
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Advanced Genomics Center
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Advanced Genomics Center was established October 1st,
2011, with the aim to combine the latest genomics technology,
i.e., next generation sequencing, for example, and the genetic
resources, that have been collected and constructed throughout
the history of this institute, to create resources for new-generation
genetics.

Since such resources should have links among 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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Head, Advanced Genomics Center
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Division Head (Sequencing)
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Genetic Resource Center
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The Genetic Resource Center is composed of “Bioresource
Management Division’, “Plant Resource Development Division”,
"Division for Development of Genetic-Engineered Mouse Re-
source’, and “Bioresource Database Division”. The Bioresource
Division takes responsibility for development, preservation and
distribution of forefront bioresources of various organisms includ-
ing E. coli/B. subtilis, Rice, Mouse, Drosophila, Zebrafish, C. elegans
and Hydra, and of collected wild species of those organisms. The
Database division makes the above information available to the
public through web sites shown below. The Bioresource division
participates actively in the “National Bioresource Project (NBRP)” by
the Ministry of Education, Culture, Sport, Science and Technology,
Japan, and takes a role for management of E. coli/B. subtilis, Rice,
Drosophila and Zebrafish as central or sub-central organization for
each organism in the project. Furthermore, the Database Division
also contributes to NBRP as the national center of bioresource in-
formation, by taking responsibility for development and manage-
ment of the relevant databases.

Genetic Resource Center

EYETEREY5—
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Head, Genetic Resource Center
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Division Head (Bioresource Management)
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Services of the Genetic Resource Center are accessible from the pull-down menu (Model Organism Resources) at the NIG

KOIDE, Tsuyoshi website.
Division Head (Development of
Genetic-Engineered Mouse Resource)
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Division Head
(Bioresource Databases)
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[ Bioresource Management Division
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Phenotype Research Center
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Technical promotion division provides implementation guid-

ance and improvement consultation on experimental methods pro-
vided by the facility.

Y —ARFEHEEE
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HEtZELFT,
The division provides resources developed by the facility or re-
design our resources upon request.

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.

w55 FHEEERFT
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Facility utilization division supports phenotypic analysis using
experimental facilities and the breeding/cultivation of experimental
model organisms over a certain period.

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

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

<Main services>

1. Establish transgenic mice

2. Establish knock-out/knock-in mice

3. Support for utilization of the AID system

4. Cryopreservation of embryos and sperm

5. Microbiological cleaning

6. Other services are also available upon request

https://shigen.nig.ac.jp/mouse/researchSupportingUnit/

T NERN D ARFE S IEERPT

KOIDE, Tsuyoshi
Division Head
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Microinjection room

Microinjection into fertilized eggs

Unit for Experimental Animal Care
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Unit for Experimental Animal Care

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

https://www.nig.ac.jp/facilities/Animal/index.html
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The Animal Research Building
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Frozen embryo and sperm storage system
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Chemical and Radioisotope Management Unit
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Survey meters and files used for the management of radioisotopes.
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# R Caenorhabditis elegans|ZI3. B FEYI KDBELTFH
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Life science research makes use of toxic and deleterious
substances and radioactive compounds that are harmful to the
human body. Chemical and Radioisotope Management Unit is re-
sponsible for the management of hazardous chemicals and radio-
isotopes, in addition to the support of studies that take advantage
of radioisotopes.

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

Selected Publications

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

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

Chemical and Radioisotope Management Unit

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

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

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/andachi/
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Assistant Professor
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Database Center for Life Science (DB
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TogoDX is a data exploration framework based
= on the integrated biomedical databases. With the
e knowledge graph built by standardization and
= integration of data, TogoDX supports knowledge
discovery and data analysis beyond traditional
database searches. (https://togodx.dbclsjp/
human/)
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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

Ikeda S, Aoki-Kinoshita KF, Chiba H, Goto S, Hosoda M, Kawashima S, Kim JD,
Moriya Y, Ohta T, Ono H, Takatsuki T, Yamamoto Y, Katayama T. Expanding the
concept of ID conversion in TogolD by introducing multi-semantic and label
features. J Biomed Semantics. 2025 Jan 8;16(1):1.

Hachiya T, Ishii M, Kawai Y, Khor SS, Kawashima M, Toyo-Oka L, Mitsuhashi
N, Fukuda A, Kodama Y, Fujisawa T, Tokunaga K, Takagi T. The NBDC-DDBJ
imputation server facilitates the use of controlled access reference panel

Database Center for Life Science (DBCLS)

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,
Takagi T. 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.

https://dbcls.rois.ac.jp/
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Center for Genome Informatics (CGl)

Center for Genome Informatics (CGI)
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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

Kinoshita-Terauchi N, Shiba K, Terauchi M, Noguchi H, Inaba K. Flagellar
proteomic analysis of the brown alga Mutimo cylindricus revealed a novel
calcium-binding protein abundantly localized in the anterior flagellum. Protist.
2024 Dec;175(6):126070.

Takada K, Nakagawa S, Kryukov K, Ozawa M, Watanabe T. Metagenomic analysis
of the gut microbiota of hooded cranes (Grus monacha) on the Izumi plain in
Japan. FEBS Open Bio. 2024 Dec;14(12):1972-1984.

Center for Genome Informatics (CGI)

Kaneko S, Miyoshi K, Tomuro K, Terauchi M, Tanaka R, Kondo S, Tani N, Ishiguro K,
Toyoda A, Kamikouchi A, Noguchi H, Iwasaki S, Saito K. Mettl1-dependent m7G
tRNA modification is essential for maintaining spermatogenesis and fertility in
Drosophila melanogaster. Nat Commun. 2024 Sep 24;15(1):8147.

Fukuta K, Kato DI, Maeda J, Tsuruta A, Suzuki H, Nagano Y, Tsukamoto H, Niwa K,
Terauchi M, Toyoda A, Fujiyvama A, Noguchi H. Genome assembly of Geniji firefly
(Nipponoluciola cruciata) reveals novel luciferase-like luminescent proteins
without peroxisome targeting signal. DNA Res. 2024 Apr 1;31(2):dsae006.

https://genome-info.nig.ac.jp/
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KOSUGI, Shunichi  Project Associate Professor
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KRYUKQV, Kirill  Project Associate Professor
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TERAUCHI, Makoto  Postdoc
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BABA, Tomoya Project Associate Professor

HEFIA - #EAFE Intellectual Infrastructure and Collaborative Research



!l !!! PAGS National Projects >3 H)L7OITI~

Platform for Advanced Genome Science (PAGS)
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Researchers granted KAKENHI

(A) q

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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Platform for Advanced Genome Science -

Members at NIG I CIEEN I S SIS https:/www.genome-sci.jp/

[ Large-scale DNA sequencing group [ Advanced bioinformatics group HIGASHI, Koichi  Assistant Professor
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Principal Investigator, Professor GOTO, Yasuhiro  Associate Professor TANIZAWA, Yasuhiro  Assistant Professor TOH, Hidehiro  Specially Appointed Associate Professor
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O EHL s 2—13=I\ Y —
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NIG-JOINT (Joint Research and Research Meeting) | #mms-mna

ERDEGCFATAIE. BEFICE T SREMFTORZLEL T RE, AT OHERFREBENICRTANTNE T,
ENSOTEE BN B OS2 RM TS0, RRIKOFINOHE EFAFDIFEEC LD [HEMTT] RO [F5Ea] ZF=MELTCVED,
REITRIE ST BEZOHBMFTHTONTED. 2024 FEH5T 107 FOHBEHTEE 14HEOMRSETL BELRFREDITTVET,

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 2024, 107 Joint Researches and 14 Joint Research Meetings have been held
and achieved excellent results.

» NIG-JOINT | s#Emz

[(HEMATE] L& ERDECFHRIFTADOMFEDSDERIAAICED
S HERNEEL. FEOMFRBICDOVTHELTITOMFE TY. 3
BRICHIITEEZTOCTVET,

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

[HE#HFT (A) | [EFHEEMTE] (CEFRIRSNDE. 28 - SERD7Iz0
(OB ZERE IS DIRE BB DTGNS, [HEHSE (B) ]
TIIRE - BEERUAREN LR SNET,

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.

Neuronal fate resulting from indirect neurogenesis in the mouse neocortex

BB EETHECS YV AKRMH R E =2 —0> OEd

ERREBE SRS TERT

Tokyo Metropolitan Institute of

o = i i Neuronal T
EEEEF'EE%¥ 3;5%%5%%5 : Medlcal SCIence . o lzpl'ers UL neuron
- HATANAKA, Yumiko
Research Fellow Ctip2-

RN REEFEL4ZZa—0OY

A THEBHRINTNS, NS
Z2—-OvOREBRRICE 2 DDk
XDHBZEDFMENTNSH &
AMBERELEL D Za—OVIA T
EDBRIFARBETH oIz, FhfzBlE
AMEERICEDOET, £33 =a—
Oy 454 73l nontsds
AZVDER<BELTV\S I EZ
oML, EE5DKRNBREICHE
LRSI ALVE DS IREEL TARK
FRBO=—a1—OV45+( T=EHL
TWBTEZERLIZ.

» Joint Research Meeting

Neocortical neurons form
through two modes of differentia-
tion. We found that neuronal types
are primarily determined by dif-
ferentiation timing from stem cells,
regardless of mode, indicating that
both modes follow a shared tem-
poral trajectory to generate diverse
neuronal types.

neuron

INP:

intermediate . . .
neuronal progenitor oy INP INP
RGC:
radial glial cell  RGC . .
development

| #mxs

[MFR=] &l ERDETEMTATNADHTRSE DO DEAHCE DS,
ENDEGEMFFTNA DRI AR CERES SRES T, SHRS
Tl SERGE R THONTVED,

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

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

cussion.
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List of Funded Proposals (NIG-JOINT)

HERZE (A)

%R E MERKSE

1A2024  ARIBEHEDRIERN TOP-A3 WIS CH 1T SBIERMAEBEIE RQC DIREERRMNT RRAFERZMTT ERENZER  fEEFX
RNABIEZIEF

2A2024  ©IS5TD4vallBIIs CENEBEDRE BEEBAY ETHE TBIKSERB

3A2024  ALSTHEREEEBRICEIITTcEFE =SV VIICLDE IS T T AR BIREDRENT SFRERMAARANE SFESNEMAT AR B

4A2024  GVINUBRRRIC LSBT RIRIFEERIGIE < DX ORET RREEFREMI T ERENZFMRELE ®EEL

5A2024  ERAEPIMcm8-9N\UN—TL DHEEERIEEBORR TUNKRE REFEZT SHER

6A2024  EREHEEICLD DNABRIF—IERN\DFEE PATR  DWIRTRIDAT/LBRETOYTON  KEHR—

7A2024  ©ISTqv2aDT/ MREICIDFEEFTT EFEAT RENFEH =8 %

8A2024 g{‘?j‘%%ﬁ’&ﬁyj@%?)b%%ﬁ%b%l:?’é?‘:&)@%ﬁ%%’f/bﬁ?ﬁtﬁigii@ RREFAZE ERHBHETYS— RAREG

DR
9A2024  Screening and identification for zebrafish transgenic lines for in vivo studies  Tami Nadu Veterinary and Animal Sciences University, Reena Devarajan
for reproductive and fertility research Department of Clinics
10A2024  Induction and characterization of Hcn4EGFP transgenic zebrafish for University of Madras, Anatomy Muhammed Ibrahim Sekar

cardiac conductive system regeneration
11A2024  Screening and obtaining zebrafish lines with fluorescent protein expression Nantong University, School of Life Sciences  Dong Liu
in mechanical stimuli responded cell
12A2024  Evaluation of the adverse health impacts of different types of COVID-19 Sri Devaraj Urs Academy of Higher Education and Research  Bangeppagari Manjunatha

vaccines on zebrafish (Danio rerio) as a study model (SDUAHER), Sri Devaraj Urs Medical College (SDUMC),
Department of Cell Biology and Molecular Genetics

13A2024 Validation of single-cell RNA_Seq results examining altered gene Cincinnati Children’s Hospital Medical Center, Anne Slavotinek
expression in the zebrafish eye Dept. Pediatrics

14A2024  Screening for transgenic zebrafish lines expressing fluorescent proteins in SRM Institute of Science and Technology,  Kirankumar Santhakumar
epithalamus Department of Genetic Engineering

15A2024  Neural development and the interaction between hepatocyte and Chengdu Medical College (China), Sizhou Huang
innervation in zebrafish liver Basic Medical School

16A2024 Development of a transgenic zebrafish to mimic diabetes type 2 and or Endocrinology and Metabolism Research Institute M. Reza Khorramizadeh
obesity for novel biopharmaceutical applications: a collaborative research (EMRI) Tehran University of Medical Sciences

(TUMS), Tehran, Iran., Zebrafish Core Facility
17A2024  Developing zebrafish model for studying nanoparticle delivery to the brain  National University of Malaysia, Faculty of Pharmacy Hanisah AZHARI

18A2024  Screening and Functional validation of significant miRNAs in Diabetic UNIVERSITY OF MADRAS, GENETICS  Anandan Balakrishnan
Nephropathy by microinjection in zebrafish embryo-in vivo approach.
19A2024  Evaluation of the antitumoral effects of nicotinamide in intestinal cancer cells University of Sdo Paulo, Immunology Niels Olsen Saraiva Camara
20A2024 YRRk LAOBIRIBEICEE Y S5 RPRE KEFEEZRAFRMNEMCESN  HIREEX
21A2024 BREBEIOENFNEHRZBOI~ANLAEBRRORICE XDV~ IWNKRE KEBREFMIRENTIZENS  EEAN
22A2024 REAICRGFSNIINOEAEEETOEE JEBERE AEGEARFGENNZET RS-
23A2024  ABICTHITBTEITRTH VI BRI LS/ BETEH AN =X LD BEAZE EEHEEESR HTRER &
24A2024 BAEERCERIBEGRFERNN DB I SBERMODIFIEERE I SHE BERY IHENEI—INHFEY9— A
25A2024  Molecular Basis of Dietary Adaptation to Human-modified Environments University of Oslo, Centre for Ecological ~ George Antunes Pacheco
in the Tree Sparrow (Passer montanus) and Evolutionary Synthesis (CEES)
26A2024 RAOOCT 2FpY RV IS5 T w2 Hox BRI DR BEARE KREGETEMTR JIFSEAR
27A2024  micro-CT ZRBUVEMREFMBRICH T SMAENHAE RSB O &R BHERE AELRAmEFEMTN TIRAOZHE
28A2024  FUAERFORIEIRIBEFI R DI RILRE ZERNZETOV T+ PHFRT BIFf-LR 2
29A2024  BISI«vaSBRBETmF DU/ LRERDORIRAEN BEAE IEFE TR
30A2024  Micro-CT =BEZRBUVZANMEEM N« P BOFTERICE I S5 BRERY KFHIETFHTR EERE
31A2024 <AZ0OCT THOMNITD. PAUDZ AT THROHEICIT IS RERICE BERTAY BERENZE REHT
32A2024 1 FEREUBILEGF 2B AL REFBEEG RGOSR EICE T DM BEERY RFEESHEMFETYI—  1EEXE
33A2024 OYP)—BI—T YRR TADT OX P RO WA RERBIFWRRMCE S MATEER  AURY I38T7—3X
34A2024 XORADRKEEICEER UTMEBSME DT EhEEF T RRUFARZE MFREERENZR BREF
35A2024 ASEMEREN LIDRIER DT LERDOFIEHEE DR FERS  EAYISEEIGTIT BAAREER S8
B PIRET S LNEF
36A2024  ROZADBIGESCICHIFSPINA—INAHESREGF ORENT LEERE ARFRREmITaEmiRRE SSHIEN
37A2024 BASEERIOWIRIEATEICEE D SENHIEREDRR BLEEAY JO-/PIOATHYVIR L S—  HEBREE
38A2024 BAREEGRVIAOELZRICEISHNT BHEAZ AFR EmEFMFAN Y BHE B
NEEW BECERFMTE
39A2024  BEARRINSLEDHEEICEODI D FHEBORENT RERMHZEARE PEEDR FHE B
40A2024 BEBRENYORARGEBVERIEICH DD SENZIERDORR FORARZE AB%R SEHE
41A2024  FRABRBIDFL - FHEBRRIOBG AN/ A A O —HIEDEE BERITARE AREBTR EnER®
42A2024 ;ag2 £§ - EBHERRRVEOD (Gnathopogon caerulescens) ZRLVEED  IapEEART  EEED SHEZ
BT
43A2024 S DREFEHRED S DB F A LIEEROMEIL TEAE IKEFERT REHUAER
4472024 {EERREBRSROBHHGIC SRR OZ BEIHIROFTEMZ RS TRAZE BTHTE EmETER BHEZER
45A2024  BIST4vIADRHEONEIC LSERIBRMEDIBZ DR BIIFRAR EIFH FHE=
46A2024 EFSHIBHEIC L2 LB LBIRORFYE YD FERE KRERRFTR NN
47”2024  FFEAR Oryza coarctata ZERE DBHFEIE DR BAIRARSE EBIFEH AHEE
48A2024  BRAE A R EIART T BIRRRE & R W RSB BS IR F OB THEAZY BRFEBHEMRtEVS—  REHEHA
49A2024 /f?%ﬂ;;}%ljéﬁ?%ﬁ%' FZHIEICEIHS INDETERMINATE DOMAINERSE BEAZE EER ANEFhEF
TR
50A2024 AR DEDHMABERIC ST SE T FEIRFT RRAE KERRZERFETR P —
51A2024 BEARECERERBLVROIREIROMTT BHEAZE AFEREDEZEMFA 7 3
52A2024 #FRC. elegansZRLVZNMD - /MaEoOXS—IHIHERFORR RERFE BEREFY i I i
53A2024 /IR -HBRIRRREIC SV F TN DN vitro BEHT BCEFRT ARy — IR &
54A2024  #RBERICHIT SHIBRERRODAENIRR HRSRRD HZHIE TUNKRE REFEZMFGEEREM B2
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| 20245 N KB HEFFZE

XEFRFE—E

3% R & MERXKE
55A2024 NOTUPORBREHBEICEINS SanA 5>/ OB DBERET IHRE FEFE BERE
56A2024 DNABESV/UICLS R-loop BIEET LICEFERSHIfHH B O RIFAZ EFSHENMEMREYS— B EE
57A2024  RBBEHU SXDH-NS [C L SZHRAEBESOEREFEIEDRZHR BILRTTAE TEEENTER AS
58A2024 SATEINAA—IVIIZLDEEG I SHMERERERE T DD FEHRE TUNKRE REREZAT: BlREE
59A2024 RARTPI—(TEBEULILY/LADNABGBANLAE RN EFIEOEESEEME  5EAY KNERESRISEHITR hAaEAR
IE R T e

60A2024 @%gg Schizosaccharomyces japonicus [CHITDREEUSRITBEFDOE  KRAZE AFRBERAZEMITH BEREN

E
61A2024 A RORIECEHEETTE OB HERE KEREFTR all =
62A2024  ARDEEMEBFOUICERDEm T B ORALERNT MARIAE AMERNESE LHfA
63A2024 A—bIPI—ICRSAREFDARER - RS HIERIBOREA BR/KRE WESEFHATTT TR =
64A2024 ESBEEIHYVFELCHSIIDBEDHOERREMN RRAE  REGEZRITR k=l
65A2024 RBFOHERFZlEETSERFORR ERAEYSFFTEAT  IBBP 25— HR—K
66A2024 HBITL—ha—OYVDORERREFIEDREN RRHEFRAMAN NOREREAIOITON SHhEET
67A2024 HEAERNICHITDRNI DILEIEESR R FEIER ORREE IEREAZ EFH LLPfER
68A2024 HDEICHITSRIVVBERESRROSIHEIEDEA KRS HARERGET5— JAV(VAES=S
69A2024 EE{RGFNEIONVT /R BORER JUNKE AR EZ TR &G B
70A2024  JOXRFURGRTFICLSIONT VEBREHIH RRAZE EELEmMFEMFTA ERPRIR(=AS
71A2024  Theoretical development of microbial coexistence and ranking dynamics Okinawa Institute of Science and Technology, ARMITAGE David

Integrative Community Ecology Unit

72A2024 RSB EEBMEEFRET I ERa UICEEERT T AORHR tEExRy ItAENEI—IIREEYS— HH O
73A2024  BRIRDI«—R/\vOEERBLICELT —LIERODEE RIBAZ AHEEZFURT AR B
74A2024 BLIVSERN - RFESHRMOBRE. CNOOERRRERE - EENDFE REARE AR S— AITHBRER
75A2024 WERIFTDN —RATEERTDI-ODFEIIETIEMBRETILO—E  Xihuangbanna Tropical Botanical Garden, Chinese Academy  FTAIIEAC

LIeafiC@ir T of Sciences, Key Laboratory of Tropical Forest Ecology
76A2024  Whole genome analysis of Tarap (Artocarpus odoratissimus) and its quality ~— Universiti Malaysia Sabah, Wee Ching Ching

evaluation Biotechnology Research Institute
77A2024  Metabolic Profiling of Rhizopus oligosporus using OSMAC approach Universiti Kebangsaan Malaysia, Institute  Nurkhalida Kamal

of Systems Biology (INBIOSIS)
78A2024  Genome-Wide Association Study and identify the Polygenic Risk Score of Central University of Kerala, Genomic ~ Alagu Manickavelu

Type 2 Diabetes In Northern Malabar Region, India Science
79A2024  AIDEENDFIAEBAGOBTZNIENS /OB D RIRBORFE BHERY KFHEFHTIR FERETFE
80A2024 J/UYFDEBEDHFEBEQUELES I DEMRICE DB BILRE SAFE EFER ENIEZN
81A2024 ZHMEGEZE SEEML T DERIREES Z DERRRN\DMERDIREE RRAY KFEGEE BIRREMRER  AllIFD
82A2024 AHAICHITBIEI—REHDO7/ T—3YT—0 TO0—DHEL [RERZE KER fiaLtmtEmsnst g2 7
83A2024 ZRESHIRZERUVZACRREE RO CIRRED BRSSO RREVENKY EFHEBFFE_FE SHET
84A2024 FEHDORESDZEALIC LSMEHBRADMRRS D HHIEHE B DEERR BILKRE SFTEREER EN=w Vi
85A2024 TR DARRREE D 2T —IUIBIEEER IORRE BIMSSE =EfER
86A2024 I\QQP;)% K OFINRERR G EOMRN I FVERRIEOEMERBOR  BEUNEERMTR LS~ T/ LERMRS 2 E
REMR

87A2024 HENDMFAEE CHIES OB TFOEE SREFAY BEFEHEENEEH 1aERE—ER
88A2024 C. elegans DAESERRICH T DENIMODIBIETAICEI S DT JRIAERRS:  ATEE AR RS SRR R BF
89A2024 HFBIRIENHERDRIICSXSFE DN FHBORR LEERS  AapIRIES FEEL
90A2024  HHEEREIC L DB LANERDEZEVNDREE SEPEEARY EHtiFEE SREnHEN TESE
91A2024  SMC 5t DMHEHIRR 5>/ Y HE RecN DENRIBISART FBRASE BEE EaRlER ZH £
92A2024  BRREBEREKDSHEHLIZRNADAILAD T INEAT BILRTTARY THEENIFR (27
93A2024 EcFEREZHEERUITENZRIE S ERREREDBIROIERH AL TERE BT EBFER
94A2024  EhDITBNEEILBZED T—R/\v I HEREN I SRERE L DRZRR BPAKRZ AT - RIRTERR S AEARE—
95A2024  Interface species DBVSIRIEIC[E)( T T-HHEREF R DENRERRAT TERE KREBEsRIETTH FERA SRR
96A2024 HEL—ERRT—R/\WIICLBSZBHEF AN XLDERET 5> DR RERE HRRFMFR T S— BREE

HEAFE (B)

ot 7 R & MERKSE
1B2024  Shelf-screening of transgenic fish lines for identification of cell type University of Warwick, Warwick Medical School  Karuna Sampath
specific expression in gonads
2B2024  MREEICHITSZBEEASLASERFDHRR RRAF RSOBFHFA £BFIL—T 8Kk &
3B2024 U LIEERENBUIZEA Y LB EARTEERIEARED pre-breeding B3 - BREERITRE TS Matthew Shenton
(2= (7 g B T S
4B2024  SALI—TERIDEDBEOENBEZHIAD =X s RRARFE  KREGEZRIITN B A
ER R
it 5% &R & MARKKRE
112024 Molecular Mechanism of Antimicrobial Activity of Isolated Probiotic ~ University of Queensland, Center for Abu Ali Ibn Sina
Bacteria against Multi Drug Resistant E. coli Personalized Nanomedicine
212024 Genetic studies on the eye morphogenesis in zebrafish. Washington University in St. Louis School of Medicine,  Takeshi Yoshimatsu
Department of Ophthalmology and Visual Sciences
312024 Screening of a metabolic agent library via toxicology and behavioral tests  Bilkent University, Molecular Biology and  Ozlen Konu
on transgenic zebrafish larvae over their early developmental stages Genetics
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List of Funded Proposals (NIG-JOINT) I 2024 FE REICKDHEMRR

HRRE
412024

Establishment of a culture system of zebrafish oocyte differentiation

MERXKE

The Hebrew University of Jerusalem

Yaniv M. Elkouby

512024 FeADEERIEY SF RN P OEYPEREZ IR OARAVIYRERTAY U Oncology  $5RES
612024  EESERICHITSTSAZE 2 A8 DNA DRI OATE Institute for Integrative Biology of the Cell /  |LIf%e8
CNRS, Genome Biology Department
712024 Unitying empirical approaches for understanding the maintenance of ~ The University of Queensland, Faculty of = Simon Hart
species diversity Science, School of the Environment
TiEES
it 5% R & L RE
1R2024  €ISTvraMifis BILERAE EITEE THRE=
2R2024  HRADIATLIEERET T VICEIITMENRTORES 25 RRIEARY MERMEINT AREAR
(EZ T ZFAFTRT
3R2024  THFLARRNDREBEREHELIRR DIBRAN =X L ESDECFMTT B ERTR EE2HA
4R2024  REALEMHFHRS BCFHFT EMENEMATYS—  FAFEEN
5R2024  FEEEOREMI RSV REZEE XSS ERDECEMIRT B ANZILMITR AN B
6R2024  UAREMFHTER INOARS  EREE] R %8
7R2024  BEABIERODESBHEBNOZKEEZON FER RBRE EEFEH BTENER HRES
8R2024  ABMFZEXXSNFRME 2024 RRAT  REGRTREEINEF TR HAER
SR BN
9R2024  fBEMHITE= FERE EEWIFEN AF—HB
10R2024 FE2EITSAZFMRR [TSAZROMIBRNT —IN—ABRICH)IIT] BEAE T8 MAHD
11R2024 ARDFELZE DRI RRAE KRERRFLEDNZEHTR PR —
12R2024 RN HHAT= RRATE KRFREFRATH B A
13R2024  BHRaEICHIT SHBREREDZKRIEC TN It Ly NCaERE ) ) RBIEFE
14R2024  JONTFY - HRZABE DEIRIEIRE T/ LIEBERIE JUNKE: ARSI e 1B
Joint Research | 20245 zomosEmE
HEHREE MERE (FAE=ER) MERKE ZHE
REBRFPSHRBEAATEAN  IPSHARBIUC IS T v aZBUCHERERAREE REECFHRE HE  JIIBE— '18.02.01~'25.03.31
DT
REARZ PSHERITIRIE  iIPSHRRICHITS NSV ARY Vil REBCFARE 2R )IIEPE—  '21.04.01~'25.03.31
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B Activities toward international cooperations

NIG conducts various programs to support the entire scientific
community and to strengthen interactions among researchers world-
wide. The “NIG-Joint” collaboration grant includes a special program to
support visitors from abroad. In the genetic resource center, the biore-
sources developed and collected are provided to research institutions
not only in Japan but also abroad. NIG has supported many workshops
aimed towards promising international collaborations and cooperations
in the future. Enhancing scientific communication skills is another way
that NIG contributes to promote international collaborations. NIG has
developed an educational curriculum for effective scientific presenta-
tion - called the “NIG Method"” - and disseminates this methodology to
aid globalization of the scientific community.
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EBEZF. International Activities

B NIG International Symposium

Every year National Institute of Genetics (NIG) organizes an interna-
tional symposium of various fields of biology and genetics to promote
research and academic interactions among researchers from NIG, Japan,
and all over the world. In FY 2024, "Genome organization and diversity of
SMC complexes”was held. International and domestic invited lecturers
and NIG researchers gave lectures on their latest research, and active
question and answer sessions took place.

Symposium website:
https://niki-lab.sakura.ne.jp/NIGIS2024/index.html

= Date: Oct. 15-18, 2024
= Venue: Plaza Verde at Numazu




m EFETOPIR - AEEOYH—1
BEROEBRNEMFRIREZER - RRSESOIC. BB LHE
FESHIBRCIDEEE{TOCVE T, ESNEBOMTS - BFEDEE
DEZRUBCEASHRICFERTEDLD. ERIEENILTTRD
DRERIOCYREDS. KAROEHFRS. FERLP=8TVF
DEEBHRORHICESET T BAVWTR—NZRHLTVET,

m ENHEOMAR - HE4%E

BEIICIERE. R EE TEALBDHE - REPEREE
(HREMFTARZRAS  BIEREI—22E) HBEL. AFEEZITo
TWET, ZOMEIE. 2025F 2 BIRETI98 (WEBEEN238).
HBHIZDWTHBE, ZVRICHT I2SY -FE (£8%R). 1 VE (4
B) TOHRVWCTKE 38), &8 -8E (%28), SOICEE AYA
AGUP. NFA, TSVA H—K AFVA NI SFva, JUPR
AVRRITP. IIT FUN—IH5 1 B DEVSEASMTY,

EHNICBESNEIRETIE. FIAV/\—DR—~L—MH “HE
MW [TIRENET D ZELHENSZJOHRRE - BEEE
ZX . HEH—BIRPINIHEOTVETD,

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.

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 39 international members (including 23 graduate students of
the Genetics Program, SOKENDAV) as of February 2025. They are from
Kazakhstan/China (8 members from each), India (4 members), USA (3
members), Taiwan/Korea (2 members from each) and UK/Russia/Italy/
Vietnam/France/Ghana/Mexico/Bangladesh/Syria/Indonesia/Egypt/
Denmark (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

67



68

Activities and Events for Research Promotion
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NIG Colloquium
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» Events

Biological Symposium presented by Dr. MAKOVA, Kateryna

IAAOIAIZVRIDL Dr. MAKOVA, Kateryna 5878

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.
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® Open House

As one of the events of the Science and Technology Week, NIG
opens its grounds and facilities to the public. Visitors attend exhibits and
special lectures as well as enjoying cherry blossoms in the campus.

® Unveiling ceremony of Dr. KIMURA Motoo’s relief

NIG created a relief to commemorate the 100th anniversary of Dr.
KIMURA Motoo's birth, and held an unveiling ceremony.

m Public Lecture

Once every autumn, NIG holds a public lecture presented by its fac-
ulty. The NIG Public Lecture 2024 was held in the Lecture Hall and online.
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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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Individuals play a vital role in advancing research, and it
is important to provide a research environment in which each
individual can maximize their abilities. The National Institute of
Genetics (NIG) offers an excellent research environment with
the infrastructure necessary to advance individual research
projects, and each laboratory offers students the opportunities
for advanced education. Furthermore, horizontal networks are
important for dramatically enhancing individual capabilities.
Taking advantage of the fact that NIG has more numbers of
faculties than students, each student receives guidance from
multiple faculty members. For example, through the Progress
Committee system, students can select faculty members from
different NIG laboratories to serve on their committee and re-
ceive research advice on a regular basis. This system enables
students to broaden their perspectives by gaining insights
from experts with diverse specialties. In addition, NIG (Genet-
ics Course) is part of the SOKENDAI, which is composed of
20 world-class national research institutes (20 courses) cover-
ing broad research areas including literature, history, physics,
chemistry and biology. This unique system allows students to
expand their research networks through the SOKENDAI cur-
riculum and retreats, providing big advantages for their future.
Science, including genetics, builds on past discoveries to cre-
ate new knowledge. For over 30 years, NIG has trained many of
the next generation of researchers, demonstrating our strong
belief that fostering good scientists is an important mission for
future of the genetics.

SAITO, Kuniaki Chair

RAMARFRAS TRZH SRFHEL BEF -2/ 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 1.4 faculty / student. This enables the graduate students to have
frequent and in-depth discussions with faculty — something not possible
atinstitutions with an undergraduate program, which must accept several
students per faculty every year, not counting undergraduate students!

REMEAFERAS LinFiil THFHEYR BEFI-R/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.

RAMARFRAS TRZH SRFHEL BEF -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.

W 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.
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» Various Aids to Students
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NIG and the Genetics Program conduct various activities to support graduate students and enrich its graduate program.
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m Financial Aid

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

® NIG Dormitory

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

m 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_l.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.
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» Research Internship
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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/

» Graduate Education at NIG
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Combination of AID2 and BromoTag expands
the utility of degron-based protein knock-
downs.

Hatoyama Y, Islam M, Bond AG, Hayashi KI,
Ciulli A, Kanemaki MT. EMBO Rep. 2024
Sep;25(9):4062-4077.

MELLHEE  HATOYAMA, Yuki

» 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.

Orientation-independent-DIC imaging reveals
that a transient rise in depletion attraction con-
tributes to mitotic chromosome condensation.
lida S, Ide S, Tamura S, Sasai M, Tani T, Goto T,
Shribak M, Maeshima K. Proc Natl Acad Sci U
S A 2024 Sep 3;121(36):22403153121.

ARFASEHES  1IDA, Shiori

| ssmmomELLS

BEHHE. ERZOREREDHBICHEIMLCVE T, BRFEZ
FCNICEETSFBNBHTZEERLCL o RFRE (Bt - BLFR)
Tohnld. MFRIRERNBMEE] ELCETH CHTI &N T8
TY. BENBLEQERRBHDDEFEA. ZDED. BEICFIBLAED
SEEACHTETD [EEEMRE] fE . KEEEDER CTEDH
THIFzR I D NEGTTE] OFIEDHDET, FHBEUATURLECE
<TEELN,

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

NIG accepts students who belong to other graduate programs
(master’s course or doctor’s course) and provides research environment
at the Institute. NIG also offers ample opportunity for post-graduate ed-
ucation and international exchanges. In addition to institutionally-fund-
ed postdoc positions (NIG postdoctral fellow), one can also work at NIG
through externally-funded postdoc grants (MEXT and JSPS Programs)
or grants to individual laboratory. In addition, NIG welcomes sabbati-
cal stays of foreign faculty. Please contact your proposed mentor/host/
hostess for details on the programs.
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EE=s%  Advisory Committee
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The Advisory Committee gives advice to the Director-General on administrative affairs including joint research programs.
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ITO, Takashi Research Professor, Medical Institute of Bioregulation, Kyushu University TAKAHASH]I, Yoshiko Professor, Graduate School of Science, Kyoto University
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UEMURA, Tadashi Professor Emeritus, Kyoto University TAKEDA, Hiroyuki Professor, Department of Advanced Life Sciences, Faculty of Life Sciences,
KAZERE RS A IR RIS R
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TOKUNAGA, Katsushi  Director, Genome Medical Science Project, National Institute of Global

KURUMIZAKA, Hitoshi  Professor, Institute for Quantitative Biosciences, The University of Tokyo Health and Medicine, Japan Institute for Health Security
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SHIMIZU, Akira Specially-Appointed Professor, Kyoto University Office of Research NAKAGAWA, Shinichi  Professor, Faculty of Pharmaceutical Sciences, Hokkaido University
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KUROKAWA, Ken Vice-Director ARITA, Masanori Professor, Department of Informatics
FHIZDH BFTR S SED B BRI ESR
HIRATA, Tatsumi Vice-Director MIYAGISHIMA, Shin-ya  Professor, Department of Gene Function and Phenomics
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KITANG, Jun Vice-Director MAESHIMA, Kazuhiro  Professor, Department of Chromosome Science
EENA PR#IE EEE0A B EMITRER
KANEMAKI, Masato Assistant to the Director-General IWASATO, Takuji Professor, Department of Gene Function and Phenomics
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NAKAMURA, Yasukazu  Assistant to the Director-General SAWA, Hitoshi Professor, Department of Gene Function and Phenomics
Chair, Inter-University Collaboration Committee _
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PR/NA S —R—R  Advisory Board
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The board members give advice to the Director-General and/or the Advisory Committee regarding the principles and policies of the institute.

BB/ = KIRAZERE HUNT, Tim Emeritus Scientist, The Francis Crick Institute
KUMANOGOH, At i President, The University of Osak

p— sushi- Presicen f SN ROSSANT, Janet President, The Gairdner Foundation
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SHINOZAKI, Kazuo Honorary Science Advisor, RIKEN DIFFLEY, John F.X.  Associate Research Director, The Francis Crick Institute

#WE{EZ=% Coundil for Strategy Planning
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Under the Director-General’s supervision, the Council makes basic plans and policies on NIG management.
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Chair KONDO, Shigeru Members KUROKAWA, Ken KITANO, Jun HIRATA, Tatsumi

FTEMSE  Assistant to the Director-General
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Under the order from the Director-General, the Assistant to the Director-General carries out special missions flexibly and expeditiously.
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Evaluation NAKAMURA, Yasukazu Education and Research  KANEMAKI, Masato Animal Experiments KOIDE, Tsuyoshi
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Professor, Wildlife Research Center, Kyoto University
MEHEIIAZEER -ZR

President, Akita Prefectural University
TUNARFARF R F RN B R FERMFT 25— IR
Associate Professor, Institute of Genetic Resources, Faculty of Agriculture,
Kyusyu University

BEEMZERT A A VYA S — S IERERER
Head, Integrated Bioresource Information Division, RIKEN BioResource
Research Center

AR NEEZ AT E RS R 5 — 2%
Professor, Cell Resource Center for Biomedical Research, Institute of
Development, Aging and Cancer, Tohoku University

FEBAZ A A HA TV AHBMRE 2> 5—3iE
Professor, Center for Bioscience Research and Education, Utsunomiya
University

BT A AV AR B FHRREER
Head, Gene Engineering Division, RIKEN BioResource Research Center
TFERFEREFMI LI —EHIR

Associate Pfrofessor, Medical Mycology Research Center, Chiba University
RIBREZSERBREMF 7 5—HIR

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

BRLERRTEAN/ A A VY — 2T 2 S —EREIBERER
Head, Experimental Animal Division, RIKEN BioResource Research Center
R FENAFEFBEF P AEIRF AR

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

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

REFARAEAB P EREREE T HER B IR E R
=3

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

TUNRFRF BB RFTe iR
Professor, Faculty of Agriculture, Kyushu University
IIORZFH EBAE S ERHIR

Dean (Professor), Joint Faculty of Veterinary Medecine, Yamaguchi
University
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NOANERER

PT9AZ=8 Mouse Bioresource Committee (Non-NIG members)

b
ASANO, Masahide

FAEE

ARAKI, Kimi

FIIEA
IKAWA, Masahito

S
KIKKAWA, Yoshiaki
R

SASAOKA, Toshikuni

(RNEER

FRERFRF R F TR R e SR B iR
Professor, Institute of Laboratory Animals, Graduate School of Medicine,
Kyoto University

RRARZLEMERMTE - BV S —RBETIINHHER

Professor, Division of Developmental Genetics, Institute of Resource
Development and Analysis, Kumamoto University

RIRRZRAENDERTTA - MR BREN )RR R HIR
Distinguished Professor, Research Institute for Microbial Diseases, Osaka
University

NS ENRREEAR ST - ERERSFMAT ST IO
ITIN—F—

Project leader, Department of Basic Medical Sciences, Tokyo Metropolitan
Institute of Medical Science

FRARZ AT BE SRR Y — AT 25—/ A AV —
AR FERFIE SRR R T D B R
Professor, Department of Comparative and Experimental Medicine,

Bioresource Science Branch, Center for Bioresource-based Researches
Brain Research Institute, Niigata University

wE

SADO, Takashi
HWakE
SHIROISHI, Toshihiko
SefE
TAKAHASHI, Aki

MITERA
HAYASHIMOTO, Nobuhito

W
YOSHIKI, Atsushi

E L —
WAKABAYASHI, Yuichi

P9+ 8& Rice Bioresource Committee (Non-NIG members)

AT BB YRR RIEIR

Professor, Faculty of Agriculture, Kindai University

BLERRTER A AV Y 2TV S— R

Director, RIKEN BioResource Research Center

FORARZ NEREHIR

Associate Professor, Institute of Human Sciences, University of Tsukuba
NRAFEAEZRRCLASEZSV VI EVI—K

Director, ICLAS Monitoring Center, Central Institute for Experimental
Animals

ER(LERRTEAN/ A A VY —RTT 2 S —EREIRERER
Head, Experimental Animal Division, RIKEN BioResource Research Center
FEREDWEVI—RFMEDARTIIN —TEREBARER
Team Leader, Division of Experimental Animal Research, Chiba Cancer
Center Research Institute

EXTEST
ASHIKARI, Motoyuki
HZE R

IZAWA, Takeshi

aHEE

ISHII, Takashige

R =
ISHIHARA, Atsushi

—aEe
ICHITANI, Katsuyuki

STEET
EBANA, Kaworu

s 5%

KAWASAKI, Tsutomu
NERZE&
KAWAHARA, Yoshihiro
55 5

KUSABA, Makoto

REE/NEER

BEERFENHERAEN BTz 5—2%

Professor, Bioscience and Biotechnology Center, Nagoya University
RREAFARF R LRI ATTRHIR

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

BRAFAF e RF AR

Professor, Graduate School of Agricultural Science, Kobe University
BERAZ R EmIRIBREIRIZIR

Department of Agricultural, Life and Environmental Sciences, Faculty of
Agriculture, Tottori University

BEREAZEFMEINHR
Professor, Department of Agriculture, Faculty of Agriculture, Kagoshima
University

BE - RREXRITR S RBE TSR > 5 —
VOBERMER
Head of Genebank Program Management and Technical Office, Research

Center of Genetic Resources, National Agriculture and Food Research
Organization

TR A EHIR

Professor, Faculty of Agriculture, Kindai University

B¥ - BREERITSE MRS EN T £ 59— RS
Principal Researcher, Reserch Center for Advanced Analysis, National
Agriculture and Food Research Organization

?ig?ﬁ?ﬁ%ﬁéiﬁﬂ?ﬁﬁ%ﬂMﬂ%@%iﬁ{iﬁ%’é%ﬁﬁﬁ
E&b

I—UN\

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

AREE

KUBO, Takahiko
INBFSFE
KOIDE, Yohei

T B

TSUJI, Hiroyuki
SHET
TERAUCHI, Ryohei
+H—1T
DO, Kazuyuki

FREERE
NAKAZONO, Mikio
28 @

HISANO, Hiroshi
ZH %

YASUI, Hideshi
LI585
YAMAGATA, Yoshiyuki

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

TUNKRFRF BB F 5T iR

Professor, Faculty of Agriculture, Kyushu University
UBERFRFREA T AZIR

Associate Professor, Research Faculty of Agriculture, Hokkaido University
BHERFEYHRAEREN BT L 5—H%

Professor, Bioscience and Biotechnology Center, Nagoya University
RERFARF R F HFTHEIR

Professor, Graduate School of Agriculture, Kyoto University
BEBERFARF DR AT

Associate Professor, Graduate School of Bioagricultural Sciences, Nagoya
University

BEERFARZHREMRZ IR

Professor, Graduate School of Bioagricultural Sciences, Nagoya University
LR F EEHE T ZFRFTRT R

Professor, Institute of Plant Science and Resources, Okayama University
TUNRERZ SR AT RHIR

Professor, Faculty of Agriculture, Kyushu University
TUNARZRZ SRR FT IR

Associate Professor, Faculty of Agriculture, Kyushu University

MLSE
AKIYAMA, Yoshinori
FH 5t

ASAI, Kei

Ry eER

ITAYA, Mitsuhiro
AE
OSHIMA, Taku
AN=v,v:d
OGURA, Mitsuo
MR
OGURA, Yoshitoshi

Al

KATAYAMA, Tsutomu

JIIFHBER
KAWAGISHI, Ikuro

hE B
SATO, Tsutomu

EE “Management

RERFEENFRFTPIEIR

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

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

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

Professor, Faculty of Engineering, Toyama Prefectural University
RBARZBFRFTENR

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

Professor, School of Medicine, Kurume University
TUNKRFRF BeEF T ol iR

Professor, Faculty of Pharmaceutical Scienes, Kyushu University
ARBARF LR F R

Professor, Faculty of Bioscience and Applied Chemistry, Hosei University
P15 A= St B =t 4

Professor, Faculty of Bioscience and Applied Chemistry, Hosei University

17 R R
SHIOMI, Daisuke
BIIRIBE
SEKINE, Yasuhiko

AhEHE
TANAKA, Kaori

AR B
TANAKA, Kan

TESE
CHIBA, Shinobu
1BIBET
HIZUKURI, Yohei
A& REp

MORI, Hideo
SHE—
YOSHIDA, Ken-ichi

RVE AP b et E A

Professor, College of Science, Rikkyo University

VS =i it e ]

Professor, College of Science, Rikkyo University

IR ERFSERT M ENECE FRGE 2 5—HiR
Professor, Center for Conservation of Microbial Genetic Resource, Gifu
University Institute for Advanced Study

SV ey o L A e S = AR €l
Professor, Institute of Integrated Research Laboratory for Chemistry and
Life Science, Institute of Science Tokyo

REPEZRFE IR

Professor, Faculty of Life Sciences, Kyoto Sangyo University

REPRZE Y ARTTATENE

Assistant Professor, Institute for Life and Medical Sciences, Kyoto University
=EBESA T TVAKAEHT

Mitsubishi Corporation Life Sciences Limited
BREARFRZRZR M A/ N\—2 3R

Professor, Graduate School of Science, Technology and Innovation, Kobe
University
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ANETHRETDEMRS - EF R MIEEEEES T8 Hhial Review Committee on Medical and Biological Research Involving Human Subjects (Non- NIG members)

_-FHBERER HAERFRBAFEEREF PR /NIAESER BRI E T ESRe SR RERHE

UEDA, Ryutaro Professor, Department of Food and Nutrition Junior College at Mishima KOBAYASHI, Setsuro Part-time teacher, Shizuoka Prefectural Fujinomiya West High School
Nihon University i&ﬁEE?ﬁE% S A At DA EEE

/NEH B BARAFEIRE - AFHE SAKAMOTO, Yukiko  Auditor, Nemunoki-Gakuen

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

=T B EEEMT s BER RS9

KUROSAWA, Kenji Director, Center for Medical Genetics, National Center for Child Health

and Development

NBEREES FISES  Conflict of Interests Committee (Non-NIG members)

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

University of Shizuoka

HRFaE I—BEEES PIHNEE  Center for Frontier Research Committee (Non-NIG members)

KAZERE REAFAFIEA AT F SRR BT TUNKRER BRI AZ T E 5 2%

OHSUGI, Miho 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

FHED REAFAZ G R TR Z B REIR

KURODA, Shinya Professor, Department of Biological Sciences, Graduate School of Science,
The University of Tokyo

TJI /9 THRFEE L S—BEEB R FHEE  Phenotype Research Center Committee (Non-NIG members)

EANRIZE BRSBTS HAakE E{CRAGERT) \ F VYA 29— R
KURUMIZAKA, Hitoshi  Professor, Institute for Quantitative Biosciences, The University of Tokyo SHIROISHI, Toshihiko  Director, RIKEN BioResource Research Center

The Number of NIG Faculty and Staff | Eemrmemman

FiE= Director - General
E 5604 Professors
TERR Associate Professors
B Assistant Professors
=2EHIE Visiting Professors
IINET mrim mmmmEn<) (excluding Director - General and Vistng Professors) SUbtotal
B Administration Staffs

SRS Technical Staffs

ANE
| EI-I- (k. B&: fR<) (excluding Director - General and Visiting Professors) TOtal

(2025F 4R 1 BIR7E)
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Budget / Grant-in-Aid for Scientific Research

| 8 muwmss

FH Budget

.......................................................................................................................

2025%FE  (FY2025) (x1,000yen)
UVA Revenue Si Expenditure
X o & & X o |
BEEEIZX(IE  Grants for Operating Corporation 2,381,113 HEMFAZE  Education and Research 2,430,190
HEIEZUNA  Various Grants 268,570 HEIESE  Grants 268,570

3 = ==

?&E:—B)\ Miscilaneous ) . 49,077 %ﬁ%ﬁ%ﬁiﬁ ﬁ%ﬁ%ﬁ'ﬁdﬁP%J%§% 966,125
B o m PRRIART) o665 &8t Tou 3664885,
&5 o 3,664,885, ~ CHBRARRRERC
XWERREREEMR S |5
HEEFENA 7.3% — Miscellaneous Z%aﬁnjisﬁ% 73%

Various Grants

EEBRNE 65.0%
(%%@)56 DDBJDOFE:
36.2%

Grants for Operating
Corporation

FIZFAZFEE  Grant-in-Aid for Scientific Research

HBEMTREE 66.3%

Education and Research

2024FE
5

(FY2024) (x1,000yen)

AT (TR EERA )
for Transformative Research Areas - Platforms for
Advanced Technologies and Research Resources

FTEREEEMTT (A)

for Transformative Research Areas (A)

2B (S)

1,466,790/ 1

179,01011

for Scientific Research (S) ]]9’730/ 2
L Y rch 4 53,300/ 5
L B ch ® 72,540/14
e (Cch © 26,650/14
PSR (proneering) 4680/ 1
S O eh xporaony) 11,180/ 4
T e stentst 9153/ 8
By o 5,460/ 4
i 22,100/ 7
B e e, 10010/ 3
(International Collaborative Research)
&%e%%?ﬁ% Pesendie Bademeritemen  A0A307
D e achResits Qb 247071
ST ement of Scentst 611/ 1
Gt Total 2,024,114,/77
(20254 3 BFIA)

FE - RIEMFEE Budget / Grant-in-Aid for Scientific Research

FDEE RS —24& 0.3%

for Research Activity Start-up

EFFR 0.5%

BRI ERME 1.1%
for JSPS Fellows

for Early-Career Scientists

PREEIRRZE (F53F) 0.6%

for Challenging Research (Exploratory)

PREEvRRzE (5850) 0.2%

for Challenging Research (Pioneering)

B85 (O 1.3%

for Scientific Research (C)

ER7 (B) 3.6%

for Scientific Research (B)

ERTT (A) 2.6%

for Scientific Research (A)

ERAFT (S) 5.9%

for Scientific Research (S)

EEAERILEES
CBOMERSHTTE) 0.5%

for the Promotion of Joint Intemational Research
(International Collaborative Research)
JREFEMAT 2.0%
Home-Returning Researcher
Development Research
— RRRLMEEEE 0.1%

for Publication of Scientific Research
Results (Databases)

LERIAZE 0.03%

for Encouragement of Scientists
FEFEREAT (A) 8.8%

for Transformative Research Areas (A)

MBS FIETT 72.5%

and Research Resources



Awards and Honots

| 2024 x% - zEE

HE
S FEXBNFAREREEFNFEE
BRIENEETIELIZRIOEHEBOMT

S 6 FE BRI EARREMFT LIRS
1 HABEE 2R BEIC LIz FAS Y IR BRATHAMTFEI LA\ D SRR
BSRIEEZ=NE
LSO ZEDRE
%21 BIHASEiRESE
FBARDBDIEREIEZRIT § D0 FEROE(L RV DR
BAFEAEEY)S 2 551 @ JSDB Frontiers Prize
£ 19 EHAHIBEEYF ST EME

GGS PRIZE 2024
SARS-CoV-2 HaploGraph: visualization of SARS-CoV-2 haplotype
spread in Japan.
BAEY LB B E
ZDAHBFRERB O
AARLERRZZMFTENE ($5A8)
HRE - &b - UL Tr—R/\w o DIBERICEITT
Toward the understanding of eco-evo-cultural feedbacks
HAERE=ENE
AXRHEC SIS ER BB DT
2024 FERHIAFRRE
Role of gut bacteria in domestication of mice

% 14[E1SOKENDAIE
BRERIRIC LSO TV DEEE D=5 DI

REMRARZHREARZECZI-AREENE

FASEB Research Conference [Poster Award] 3K [Travel Award]

The 18th International Zebrafish Conference [Best Presentation Award]

20 MHBEMESZENRAREREFE

The 3rd Symposium of Physical Biology and Biological Physics [First-place

Poster Award]
Plants Best PhD Thesis Award 2024
The 12th 3R+3C International Symposium [Excellent Poster Award |

GlycoTOKYO 2024 7R25—&
MBSJ-EMBO Poster Award BFHE
HABEGEFZFREI6EAREBPE

2024 FEEBHNZEIN—NRIS—E
BEEREFS &L - HENT BFE
BfX4ERFs REFSOEXRE

KPR - BBIE. FELEOLOTT

K&
BYHENCRRE #EHE EEER

iR MR A W
PR I H
FEAECFHRE EHR ISt

NFEBEARZE B IO H
HERERGENHITNE RHEFFEE SRFEX

HaplEER - DDBI V9 — R BHIER
(5 FeEEER Bl B SR [FHES

EYREETE  BhE ZEEA

HESRAERRECIIRE 1SEMRE SEEFEA

BV ECRE B2 ZEEA
NOAREMARE AF/E  Biswa, Bhim Bahadur
TILIATZOIARRE KERE BRESRE

VOABRMEE KZBRE  Biswa, Bhim Bahadur
GILNIAFTZOARRE KERE B =E
TILNIAFZOAMRE KL BRASLRE
DFHRBTHATE KEhRE BILER

TINIAFTZOAMRE REBRE  Adilgazy Semeigazin
ZRERBEEEMAE AFERE  Ayjan Urazbayeva
DFERERARE KFRE FPIAE
TINIAFTZOAMRE KERE KR B

TBYIREGIFRE KB4 Harsha Somasheker

GILIAFZOARRE AERE B =E
TILNIAFZOAMRE KERE EBFEH
DT IEMEE RE  Xiaoxuan Zhu
DTHPBTZATE KEHRE RILEE

MRIATLRERFRE  RRIHENEMRE FMEERT
HRECRBERMTZE KFhE —BEE

NEYHBREEZTE  f%EE  Huong Ta
DTHPRTEZATTE KEHRE RILEER

TILIAFTZOAMRE RERE SN
EREECEMRE KRERE BRE
EREETFMTE KEMGRE  obmm

K- ZEM/Awards and Honors

83



Intellectual Property Rights | 20245 mmmizie

TR

6%
BEHER 14 HIBNFAE ERES
REYV/INOBEROZEDFIA 2R EE— $£7587822%

84  XIMEFEEIntellectual Property Rights



History

19494

19534

19544
19554

19604

19624
19644
19694

19744
1975%

19764

19834
19844

19854

19874
19884

19894
19934

19944

19954
19964

1997 %

681H

8H10H
1B1H

8B 1H
7B1H
9H15H
108 1H
4H30H

481H
481H
4B1H

4B1H
3B1H
10B1H

108 1H

108 1H
4B12H

4B 1H

1H12H

4H8H

10B1H

108 1H
481H

6H24H

48 1H
5811H

481H

XEREFREERTTEATC L CERE
EFSER O 3HTEFCRE

AR B ADATRELE
Myl e Bamal. MiREmsl. &
B35 P 1

EUFECERRE

ISFhEGBRE

TREMGHRE

AR 13 SE2(RMUE
NBEGRE

WEYECERRE

SEAEEERE

RIAREL 58 3 PTRRLUE.
PDFEGEHE

BRI ERE

HEBAE FARFTRRE
ECEREYMREMFBEREMRTZ
RERE
ECEREVR TN BERMENRT
MRERE

Wk | EBSKETRRME
REHEFIFHEICCHE EErERE
WREMFTES— (HILEYRTE -
EEMHEIMRE - BIRT - MEDR
7 - BLERD SHRE) . ERIBHR
REV5— (Ba - BRI D 2HRE) .
EREISHRE
EBRIBHRMR T I—(CE/K - BInE
BAMD 2AREZRE

HADNAT —8/\>O%E

HEHG - PAYS—T 5 —HRE. B
RIEHRAF 7 5—I251 TSU—f5T
HREMAARERARAE R ZATELE
CHEERERE

EE— SBoFTRAMAE
EEERENREMRFT T S—(CHKE
TEMREZRE
BRIEHRM TR 75— DB FHEEN
REZHRE

Ll Y—RE
BEETEMR L I—RE
(EEERMFE 5 —DekiE)
(EAREDFRFREHRE. BDFIKEE-
BSHIE - B FEE - Bl FRIEED
AHREIRS)

RIEMRT T S—RE

(B CEBREMREMFTEZYI—DL
#8)
(NIZARBIATR D BFEIL BN Y)E BT
RE - RETEMRE. A RLRGAR
PEEVNEGITRE. KBERRMR
DHEZEVECHFE. BMEHEY)

OGUMA, Kan
(1st Director)

KIHARA, Hitoshi
(2nd Director)

MORIWAKI, Daigoro
(3rd Director)

TAJIMA, Yataro
(4th Director)

MATSUNAGA, Ei
(5th Director)

TOMIZAWA, Jun-ichi
(6th 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 dept
and three research depts.

Prof. Kan Oguma was elected the 1st Director.

Three research depts were reorganized as the
Depts. of Morphological Genetics, Cytological
Genetics and Physiological Genetics.

Dept. of Biochemical Genetics was added.
Dept. of Applied Genetics was added.
Dept. of Induced Mutation was added.

Prof. Hitoshi Kihara was elected the 2nd
Director.

Dept. of Human Genetics was added.
Dept. of Microbial Genetics was added.
Dept. of Population Genetics was added.

Prof. Daigoro Moriwaki was elected the 3rd
Director.
Dept. 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 Dept. 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
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).

a8 History
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History I D= B

10B1H
1998%F 4B9H
2001 4B1H
2002% 4B1H
2003% 4B1H
2004% 4B81H

128 1H
2005% 4RB1H
2006% 4B81H
20114 10B1H
2012% 4B1H

128 1H
2014%  481H
2015% 481H
2018% 12B1H
2019% 1HB1H
2023% 2RB1H
2024% 7B1H

12B1H

JAE /History

RIS B RS HEYEEHTRED
S5HRRIRS)
EVBEEERIERRE T I—BE (R
RIBRIAREIRS . EVECERIBR
ARZERE)

IEAEE B7 XFTRME
{BIREE T RICHEIR AT E =
RE. WAEEGEIARRICAISEERTTE
FIEEE

4opfEHR- DDBJAR Lz 9—RE (4
BRI Y—DHE) (HFNE
MRERE. T —IN—ERBEEN
REHRE. BEEFRERITARERE)
RREYRTR Y I—ITBLEFRER
REEMELTVIABEMRE. /)
RS REMRETRE

DT BECHITRICHO THBREE. R
REMF > I— (D BRIEMZE
=, EYBCERERRE Y-
BT NERATRTRE . [LERAFAHERR
REZRE
KEHEFFAEEDEANIER - VAT A
AR BEIDE MRS
NEREA FESRFTRRE

NN EEZHRE (2018481 H
{SEERESE - RIMVRT EE = CCRF)
FnBaEY—RE
(HEBAREEIAFRE., MAETZREMIFTE.
RERARERS)

SR SOAME R VS —RE

A I—0HE. EEFPESEEE
VE— (EWREEE Rt 49—, DDBJ
toy—) . XETVY— (IBHRERD
Zyb NORARZEIZ—VS) ZE
B

= B FINFRME

UY—F « PREZANL—5—E%H
B

BB RS T RE. IEHTE
SEHRIERERE (20247818
NIAN=2F o« A VI —Da3 3
YT | 2R

TERSE 551 ORFTERMUE

D 5%R. 3SRz SY— Rk
YT S—. BEEEENRE
Vh—. EmiERfT T S—) . RER
BS. MEHS <RItz 5—%BELE. $ilz
[C4DDMAFER (BRMAFTTR. /L
EART R, BTG ERTR. BEA
NZALHFRR) ZHE. HEFIHESE
XL VH-—THDDDBIEVI—%4%
5%k - DDB) 24— IC2MZR, X
BV 5—DeE (MEHE - PV h—
TAZvhDHRBES)

J1 /591 THRFHEE % RE
UY—F &A/NR—3Y » Tyt
H—%HE (ABSTIEE. [NIRERE.
ESEE MNP ER. Ub—F - PR
ST —Y—FIRE)

SEEE # $1 1 KATRRME

HOTTA, Yoshiki
(7th Director)

KOHARA, Yuji
(8th Director)

KATSURA, Isao
(9th Director)

HANAOKA, Fumio
(10th Director)

KONDO, Shigeru
(11th Director)

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

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

Dec. 1
2014 Apr. 1
2015 Apr. 1
2018  Dec. 1
2019 Jan. 1
2023  Feb. 1
2024 Jul. 1

Dec. 1

Dr. Yoshiki Hotta was elected the 7th Director.

The Division of Early Embryogenesis was
added in the Dept. of Developmental
Genetics. The Division of Brain Function was
added in the Dept. 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 Laboratory for
Frontier Research was added to the Genetic
Strains Research Center. Two laboratories,
Comparative Genomics Laboratory and
Publicity and Intellectual Property 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 Diversity and Inclusion (as of 2024 Jul. 1)

Dr. Fumio Hanaoka was elected the 10th
Director.

The existing 5 depts, 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 & Innovation Bridge Center was
established, consisting of NIG INNOVATION
and Office for Research Development. ABS
Support Office and Public Relations Office
were added in the new center.

Dr. Shigeru Kondo was elected the 11th
Director.
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m Philosophy of the organization

At the Research Organization of Information
and Systems, we collaborate with the research
community of universities, etc. across the country,
and establish and operate a core research institute
promoting comprehensive, international-level
research on polar science, information science,
statistical mathematics, and genetics. In addition,
we aim to conduct integrated research beyond
the boundaries of academic fields by addressing
problems related to complicated phenomena,
such as life, the earth, the natural environment,
and human society, which are important issues of
the 21st century from the viewpoint of information
and systems. In order to achieve this objective,
we have set up a center to focus on promoting
integrated research, building a new research
paradigm from the viewpoint of information and
systems, and cultivating new fields. In addition,
by providing the infrastructure to support flexible
and effective development of research to research
institutes of universities and other organizations in
Japan and overseas involved in academic research,
we contribute to the advancement of research in
Japan.
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The Graduate University for Advanced Studies, SOKENDALI
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Shonan Village, Hayama, Kanagawa 240-0193 Japan
TEL 046-858-1500

https:/www.soken.ac.jp/
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BAOEM DI ARZERAZELUTCARRSNELTZ.
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The Graduate University for Advanced Studies,
SOKENDAI, is an independent graduate university (the
first of its kind as a national university 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.g., 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): T411-8540 BHAR=5mH&EHE1111
“The history of the earth is recorded in the layers of its crust; the history of 1111 Yata, Mishima, Shizuoka-ken
all organisms is inscribed in the chromosomes” 411-8540 JAPAN
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