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National Institute of Genetics (NIG) was established to carry out broad and comprehensive research in genetics. NIG contributes to the development of
academic research as one of the inter-university research institutes constituting the Research Organization of Information and Systems (ROIS).
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Who could foresee the success of genet-
ics when Gregor Johann Mendel cultivated
pea plants in a monastery garden and found
the unit of inheritance? After this great event,
genetics, namely, the study of inheritance and
variation of biological organisms, developed
continuously through the 20th century and un-
covered the ultimate secret of life: the activity
of biological organisms is based on the genet-
ic information of DNA, or life is supported by a
simple linear code, i.e., “words”. On this basis,
genetics has now expanded not only to all
fields of basic biology but also to many applied
sciences.

The National Institute of Genetics was es-
tablished at Mishima in 1949, and since has
produced many outstanding scientific achieve-
ments including the neutral theory of molecular
evolution by Motoo Kimura. Continuing the
tradition, we are conducting research in many
fields of genetics and related fields, ranging
from bacteria to humans, from molecules to
populations, and from theory to experiments.
We consider this diversity of research is es-
sential to the stimulating environment that fos-
ters a community of researchers.

We serve the scientific community in
Japan and the world by providing research in-
frastructure, including the DNA database (DDBJ),
bio-resources of various experimental organ-
isms, and advanced genomic services. Sci-
ence education is also a central part of our
activity, and we provide graduate education as
the Department of Genetics, SOKENDAI (The
Graduate University for Advanced Studies). In
addition, constant dialog with non-scientists is
an important part of our mission.

Genetic approaches remain critical for ad-
dressing key issues in the life sciences, and
we will continue our commitment to excellence
in research, service, and education.

KATSURA, Isao Director-General
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Our Mission
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Research
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NIG conducts top-level research in life sciences leverag-
ing on approaches and resources in Genetics. NIG

also develops new research fields within the
broader concept of Genetics.
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NIG provides various research infrastructures (genetic
resources and information/services) to the scientific com-
munity. It also functions as a hub for international and do-
mestic collaborations.
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Intellectual Infrastructure and Collaboration Research
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Education and Career Development
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NIG takes part in graduate level education. It also offers
various systems to enhance research ability of young
researchers.
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NIG actively disseminates the achievements from genetic
research to the society. It also promotes alliance between
industry and academia.
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Social Contribution
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Research Organization of Information and Systems (ROIS)
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SOKENDAI (The Graduate University for Advanced Studies)
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National Institute of Polar Research Department of Polar Science School of Multidisciplinary Sciences
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National Institute of Informatics Department of Informatics

e tEEER TR R RIEEI

The Institute of Statistical Mathematics
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National Institute of Genetics

Department of Statistical Science
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Joint Support-Center for Data Science Research

BIEEEH

Department of Genetics
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Department of Basic Biology
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Department of Physiological Sciences B
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School of Life Science

%/ Outline




Outline of Departments, Research Centers and Experimental Farm
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B Department of Molecular Genetics

The dynamics of chromosome have been studied using innovative and
multi-disciplinary approaches, as well as development of new technology for re-
search.

B Department of Cell Genetics

Fundamental genetic phenomena are being studied in living cells and in
cell-free systems to explain the phenomena observed at the cellular level in mo-
lecular terms.

B Department of Developmental Genetics

We study roles of genes and cells during various biological phenomena of
animals including development and behavior by using model organisms, such as
zebrafish, and mouse.

B Department of Population Genetics

We are conducting experimental and theoretical studies on the history and
mechanisms of organismal evolution from the gene and genome level to the
population level using various organisms, such as human, Drosophila, fish, and
mouse.

B Department of Integrated Genetics

By integrating various approaches in genetics, we study systems medicine
on complex human traits, neural network formation of vertebrates, and epigene-
tic controls of plants.

B Center for Frontier Research

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

B Genetic Strains Research Center

This center promotes forefront researches of life science based upon unique
bioresources of mice, zebrafishes, Drosophila, rice and microorganisms, which
are developed and collected by this center.

B Structural Biology Center

This center was founded to perform the pioneering researches in the new
area between genetics and structural biology, and to develop new methods and
techniques for the area.

H Center for Information Biology

Develop the technologies and resources to make the massive data avail-
able, useful and meaningful for the domain. Also conducts some wet or dry
experiments for knowledge discovery.

B Experimental Farm

The Experimental Farm conducts the collection, conservation and distribu-
tion of plant genetic resources, especially the genus Oryza resources, and sup-
ports resource users in cooperation with Genetic Strains Research Center.

B Radioisotope Center

The Radioisotope Center has facilities for biochemical experiments using
radioactive tracers. Irradiation treatment of '*’Cs is also available.

0O Genetic Resource Center

The center develops and preserves forefront bioresources of various organ-
isms, and distributes them to domestic and overseas universities and institutes.
The related information is open to the public through the databases. The center
participates actively in “National BioResource Project (NBRP)” of AMED.

0 Advanced Genomics Center

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

0O DDBJ Center

DDBJ (DNA Data Bank of Japan) is a member of the international collabora-
tion with NCBI (USA) and ENA/EBI (Europe) that releases a whole catalogue of
identified DNA sequences. DDBJ is hosted by a supercomputer that also pro-
vides powerful analytical tools and other databases.

O Information and Technology 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.

0 Mouse Research Supporting Unit

To facilitate mouse research in NIG, the unit offer service such as embryo
freezing, in vitro fertilization and transgenic mouse production. We also support
other academic institutes as collaborative research.

O 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.
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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 be-
tween genetic information engraved in the genome and the internal and
external environments. At the National Institute of Genetics (NIG), cut-
ting-edge research is conducted in areas such as cell function, devel-
opment and differentiation, evolution and diversity, and genome
information, aiming to clarify the system of life.
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Although the slider protein occasionally falls off, cells can restore the DNA zipper
by using a special slider protein.
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A new backup system against failure in DNA replication

Double-stranded DNA is unwound for DNA replication. This process is similar
to open a cloth zipper by a ‘slider’. Occasionally, the slider protein falls off from
DNA, leading to failure in DNA replication. The group of Drs. Kanemaki and Nat-
sume revealed a new backup system involving a special slider protein.

Natsume, T., Nishimura, K., Minocherhomii, S., Bhowmick, R., Hickson, I. D., and Kanemaki, M. T. (2017). Acute inactivation of the replicative helicase in human
cells triggers MCM8-9-dependent DNA synthesis. Genes Dev 31, 816-829.
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Genetic loci related to tameness in mouse are syntenic to the genomic regions
which were selected during dog domestication.
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Characterization of genetic basis for tameness in mice

Domesticated animals including dogs exhibit high level of approaching to hu-
mans. However, the mechanism underlying the high level of approaching behav-
ior remained to be clarified. We identified genetic loci related to the approaching
behavior by using mouse stocks which were established by selective breeding for
tameness from wild stock of mice.

Matsumoto, Y., Goto, T., Nishino, J., Nakaoka, H., Tanave, A., Takano-Shimizu, T., Mott, R. F., and Koide, T. (2017). Selective breeding and selection mapping using
a novel wild-derived heterogeneous stock of mice revealed two closely-linked loci for tameness. Sci Rep 7, 4607.
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Microtubules and cellulose synthesis in the absence (left) and presence (right) of
1QD13.
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Regulatory mechanism of cellulose synthesis in plants

Cellulose, a major component of paper, cotton, and wood, is synthesized at
the surface of plant cells. Oda group revealed that a novel protein, IQD13, stabi-
lizes and amplifies the scaffold for cellulose synthesis, microtubules, thereby reg-
ulates deposition pattern of cellulose in xylem vessel cells.

Sugiyama, Y., Wakazaki, M., Toyooka, K., Fukuda, H., and Oda, Y. (2017). A novel plasma membrane-anchored protein regulates xylem cell-wall deposition through
microtubule-dependent lateral inhibition of Rho GTPase domains. Curr Biol 27, 2522-2528.
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Intellectual Infrastructure Supporting Life Sciences
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NIG operates three research infrastructure projects as an interna-
tional center of life sciences: BioResource Project, Advanced Genomics
Project, and DDBJ Project. Through promoting research collaborations
with other universities and research institutions, NIG advances the fron-
tier of life science and supports the entire scientific research communi-

ty.

EMEGER (\AFVY—R) BE

AR LR ORFE., I, RIEEEHRELI AV —IBEZRFAL. 2
EOHRHMRELTHEEL TV T, BAERMTRAME (AMED) NBRP DA1)FE
R DOFAZARBEELCHIEEL., sbICIFREI—EUCRFFEEHELT/ MUY —
AT =IN—ADBRENFBERZEDH TV,

BioResource Project

NIG serves as a center for developing, collecting, and distributing biological
resources of various strains of experimental organisms for academic research.
NIG also plays an important role as a central institution for individual National Bio-
Resource Projects and functions as its information center to promote develop-
ment of biological resource databases in collaboration with universities and other
organizations.
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Advanced Genomics Project

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

DDB]J
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DDBJ Project

DDBJ Center maintains International Nucleotide Sequence Database(INSD)
and Sequence Read Archive under collaboration with NCBI in US and ENA/EBI
in Europe. INSD also includes Japan, US, European, and Korean patent data by
the collaboration of Japan, US, European patent offices and KOBIC in Korea.
Additionally, collaborating with JST, DDBJ center maintains a controlled access
database, Japanese Genotype-pheontype Archive (JGA).

Moreover, DDBJ operates NIG supercomputer system for the construction of
databases and provision of computational resources to researchers.

%/ Outline
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How to get to JR Mishima Station
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Access from JR Mishima Station to NIG
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Haneda Airport Q JR Shinagawa Station JR Mishima Station About 4km from JR Mishima Station
R K205 BT IE 11509 o oA
20min by Keikyu Line 50min by Shinkansen (Kodama) _ v,
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o NHZEE —>  BJIER B e =EER 15min by the NIG Free Shuttle Bus (North Exit #4)
Narita Airport JR Shinagawa Station JR Mishima Station 0 BR4E 1\
IR B35 HEHRTEE 9500 B0 S EEDIZEHSHI 205
1hr by JR Narita Express 50min by Shinkansen (Kodama) r)fgﬂgﬂgfﬁjfi—gJ E{ﬁ]ﬁﬁﬁg?@\ ;Il-j':—_lg\ rg;‘:@xh——éﬂ
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2hr by Shinkansen (Hikari) 15min by Taxi
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A new genetics of human cells for the study of DNA transactions
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(A) CRISPR-Cas9 [CkDIENE S BBIRFEMIL . R F—TSAZRERBLTAID YT DBAETD REUIRES Y/ WWEIR A—F VEFE FCIEBYEk TRl 22631
EFFUUA—CICEOBHSNTHRICEHI NS, (B) AE—V VM I DRAD2] ICHHEAID YD EEHHY VRO BZENIUIZ, COMBATIE, F—FVRMICLDERIC
RAD21 &>/ SOBH BRSNS, (C) RAD21 DI HLEERLLIZ,

The auxin-inducible degron (AID) technology

(A) The AID tag was inserted to a target gene by CRIPSPR-Cas9 mediated knock-in using a donor plasmid. In the presence of auxin, the fusion protein will be recognized by an ubiquitin
ligase with A containing plant-derived TIR1 for rapid degradation.(B) RAD21, a component of cohesion, was fused with AID and fluorescent tags. RAD21 is depleted rapidly upon auxin
addition. (C) Quantification of the level of RAD21.

LEFFRE L, BRIV EYF—FIVCEDEE L SND, 18 - We established the auxin-inducible degron (AID) technol-
MRDY VI BARAN X LT NERICRIETSZZET. 45 - ogy, by which the expression of a protein of interest can be
FODY V) B EA—F I MRGERIC SRR ET S AIDRMER - rapidly controlled by the addition of a plant hormone, auxin.
LU, 5[0, CRISPR-CasO 2/ MRERMEMaaht. - BY combining the CRISPR-Cas9-based genome-editing
b ROV R R S SR AR LE LT R technology with the AID system, we can now make human

W - conditional mutants, in which a protein of interest can be de-
ICREHRI T, SR S0 D LIT TREVY >/ W B E DR pleted in a half-life of less than 30 min. By applying the AID

IBENTEET. AIDEMZISABLCERT/LDNABVDT technology, we wish to understand how genomic DNA is

LREMERFSICNSDD, FICDNABREMDDNARSYZT  © maintained in human cells. In particular, we are focusing on

23V DRERZERSMNILEDELTVET, - the relationship between DNA replication and other DNA
. transactions.

Selected Publications

Natsume, T., Nishimura, K., Minocherhomiji, S., Bhowmick, R., Hickson, I. D., and Natsume, T., Kiyomitsu, T., Saga, Y., and Kanemaki, M. T. (2016). Rapid protein
Kanemaki, M. T. (2017). Acute inactivation of the replicative helicase in human depletion in human cells by auxin-inducible degron tagging with short homology
cells triggers MCMB8-9-dependent DNA synthesis. Genes Dev 31, 816-829. donors. Cell Reports 15, 210-218.

Natsume, T., and Kanemaki, M. T. (2017). Conditional degrons for controlling
protein expression at the protein level. Annu Rev Genet 51, 83-102.

Division of Molecular Cell Engineering 3 F#liid T FTERT https //www. n|g ac. Jp/n|g/]a/research/organ|zat|on top/laboratones/kanemakl
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Department of Cell Genetics fHIZETMTTR

Molecular mechanism of eukaryotic DNA replication in the cell cycle
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BEEIAD YA =213 5Id3-SId7-Cdcd5 EERDFIHL TS, MR TIOEEREBRIERESED (MR ON') EROYAAIVIDREERL. late
origin DEHNFHCFAK IS (RARKED)

(A) AFM image of ORC-chromatin complexes. ORC (origin recognition complex) binds to replication origins, where DNA replication is initiated. We revealed that
chromatin structure stabilizes origin-ORC interaction. (B) Origin association of the low abundance replication proteins SId3, Sld7, and Cdc45 is the key to
determining the temporal order of origin firing. Simultaneous over-expression of these proteins (“ON” in the figure) allows the late-firing origins to fire earlier in S

phase (arrow in the figure).

BERAENOFERDNA L. HREHRO SHIC—ETZITIERIC
BERSN., BRRICHBESNE T, COWBIZLD, BEIEIBHIEER
DSFICERNEEERICEhDE T, EREYDDNABRIS.
P (A L ITEE S DEHDISFH SR L. € DR HRRREER
[CKDEBICHIBSNTUNES, LHL. FEEADNAERDRA
DEDKSIZITHN. ESLTSHDHERH=NDDH. ZDeE
LD DD TVEBA. AARETIIZOBEICER D=0,
HEFBRAZEREYDOETINRELT, RBAEDNAEREES
ZOFMHDMRFZEITOCTVNET,

Eukaryotic chromosome DNA is replicated exactly only
once per cell cycle and segregated to daughter cells. This
process ensures cells to transmit accurate genomic informa-
tion to their progeny. Eukaryotic DNA replication initiates from
multiple sites, called replication origins, scattered throughout
chromosomes and this initiation process is strictly regulated
by the cell cycle. However, molecular mechanism of DNA
replication and its regulation in eukaryotic cell cycle have not
been well elucidated. To approach this subject, we have iso-
lated novel replication factors of budding yeast and analyzed
their functions.

Selected Publications
Miyazawa-Onami, M., Araki, H. and Tanaka, S. (2017). Pre-initiation complex

assembly functions as a molecular switch that splits the Mcm2-7 double hexamer.

EMBO Rep 18, 1752-1761.
Hizume, K., Kominami, H., Kobayashi, K., Yamada, H. and Araki, H. (2017).

Flexible DNA path in the MCM double hexamer loaded on DNA. Biochemistry 56,

2435-2445.

Division of Microbial Genetics {44 E{GAZES

Itou, H., Shirakihara, Y., and Araki, H. (2015). The quaternary structure of the
eukaryotic DNA replication proteins Sld7 and SId3. Acta Crystallogr D Biol
Crystallogr 71, 1649-1656.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/araki
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Department of Cell Genetics fHIZETMTTR

Evolutionary integration of two independent organisms by endosymbioses
AR ARIC & 2 MR O SIS D AR

BN O TR F—2gs SSIVRUPEERMAL N
OTUPHERRERNICHELTRELE LIz, ZOMICH. B
HRADB DHEREZENDIAA . Fiae e BS I DRILL<FAEL T,
DK SHEROMROEAZBR IR G 3. B
EHAMBRADHEBETERBOMILNUA TS, Fz5lE. (1) B
ZABRSIC LS TEMRMAE SOV RUZ DOIETEHIE. (2) BRI/
BB CID TR F—HIGEARIDIBIEDRIR. (3) FRfAE=
NOYRUZ DA OHREANHEERICH I DB Tl & HA (KR
DOHFETEHEZIEE TS T MIBNHERIIOEARRIED
R EELTLET,

BEOTZ/INOTUT (A) EFKRIC,
EFRINHCLOTIEBLET (B,
SRR C, FE OO o
Feld BEREDRDNEDODHAEIC
FERSNDNHER (VD) DY
HICLO>TITONSBZE (D). HE
BBV TN TUTERDFsZ
ETEEMMBAHNN R 1= Dynamin FH
SERSNTVSTEZRSMTLE
Lz (B).

Reminiscent of their cyanobacterial (A)
ancestor, chloroplasts replicate by
binary division (B, unicellular alga; C,
land plant cells). Chloroplast division
is performed by the division ring (D)
which involves cyanobacterial FtsZ
and eukaryotic dynamin (E).

Dynamin

Mitochondria and chloroplasts, energy-converting or-
ganelles in eukaryotic cells, are relicts of ancient bacterial en-
dosymbionts. 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 endosymbiotic 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 depending on chemical energy that
are supplied by organelles (or other endosymbiotic cells).

Selected Publications

Hirooka, S., Hirose, Y., Kanesaki, Y., Higuchi, S., Fujiwara, T., Onuma, R., Era, A.,
Ohbayashi, R., Uzuka, A., Nozaki, H., Yoshikawa, H., and Miyagishima, S. (2017).

Acidophilic green algal genome provides insights into adaptation to an acidic
environment. Proc Natl Acad Sci USA 114, 8304-8313.

Sumiya, N., Fujiwara, T., Era, A., and Miyagishima, S. (2016). Chloroplast division

checkpoint in eukaryotic algae. Proc Natl Acad Sci USA 113, 7629-7638.

Division of Symbiosis and Cell Evolution 4= #RRIXE/LEFZZERFS

Miyagishima, S., Fujiwara, T., Sumiya, N., Hirooka, S., Nakano, A., Kabeya, VY.,
and Nakamura, M. (2014). Translation-independent circadian control of the cell
cycle in a unicellular photosynthetic eukaryote. Nat Commun 5, 3807.
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Department of Developmental Genetics  {E{ZAE{TFT%

Neuronal circuit development and function in the mouse brain
D IR

7 A% VIR AE RIS SEE D 7 7 H S

4.5h b

9h 18h ¢ Wym

L

FEROMOFRTHRLEIEAFES DEfRZ, X FRMBZAVTERERRIDEICRINLIZ, YORAKMREDHRDE DM EiZIEd <EXEH (Re) L. £%5HE. 4.5
9. 18BBEDIRTAA—I VI UIzE TS, BRFEORDBL EBLANS, ELWVESHEFOMER () (LD TAD S TO<EFIERSNT.

A process of neuronal circuit development in the neonatal brain was observed using two-photon microscopy. Dendrites of cortical neurons (red) were highly motile and expanded towards
proper presynaptic targets (thalamocortical axons: green). Images of a single neuron in the mouse somatosensory cortex at Oh, 4.5h, 9h and 18h after postnatal day 5 are shown.

AR ISERIBHRUIEEHZEHOCVEI DN ZOER
DD, BRICHEBRSNIZEM T HERIRR T, TORED
HHEAZIER I SIZOD(CIE. D FDOSEERET T OREHILHT
ROWBARIRTY, AARZETE DFEDZE. NORETRFE
ZEBEL. in vivo COBGFERIFC 2HFBRMRAA—IVD
HEZANLP TO—TFICE 0T HHBDOMELRIB O FIZELH
BET DA ZRENC TSI EZBIELTLET, IS, AFRD
SORBOFEEB<ZITDFEODRHDERFAE (HEEE
REHIEIERFEE) [CEEZRO>TVET,

To understand development of complex yet sophisticat-
ed neuronal circuits underlying higher brain function of mam-
mals, integrative studies which cover from molecules to
whole animals are indispensable. By using a wide range of
techniques, such as mouse genetics (gene knockout),
2-photon microscopy, confocal microscopy, histology and
behavioral analyses, we are studying mechanisms of devel-
opment and function of mammalian neuronal circuits. In par-
ticular, we are interested in activity-dependent circuit
development during postnatal stages.

Selected Publications

Mizuno, H., lkezoe, K., Nakazawa, S., Sato, T., Kitamura, K., and Iwasato, T. (2018).

Patchwork-Type Spontaneous Activity in Neonatal Barrel Cortex Layer 4
Transmitted via Thalamocortical Projections. Cell Rep 22, 123-135.

Luo, W., Mizuno, H., lwata, R., Nakazawa, S., Yasuda, K., Itohara, S., and
Iwasato, T. (2016). Supernova: A versatile vector system for single-cell labeling
and gene function studies in vivo. Sci Rep 6, 35747.

Division of Neurogenetics 2B & (GRAZZERFT

Mizuno, H., Luo, W., Tarusawa, E., Saito, Y. M., Sato, T., Yoshimura, Y., ltohara, S.,
and lwasato, T. (2014). NMDAR-regulated dynamics of layer 4 neuronal dendrites
during thalamocortical reorganization in neonates. Neuron 82, 365-379.

lwasato Group EEMRZE
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Department of Developmental Genetics  {E{ZAE{TFT%

The genetic basis of development and behaviors in zebrafish

X7 77197 a2 OTRIRE MR R OBIRZRIFN

EBIIR IS TrvyaEBWC HRTHO CESNERLENS
VARV VER VAT LERFEL. ENEBVT, BGTFEAE
YERSE, BT/ ITV/N\VY =SV Gald-UASSE%ZR
HLUTEFE Uz, TNoD A EZELUTHREAIIEDNS VAT T
Zwo DAy —2 7 BEL . FEDMPIEE DA R
HEERIFZRIR B H LIz, INSOMATRYVYV—RAZE(ICHFRH
OMFREEHRERRZEBLTCVED, SSIZHEBE. 178 - 2
B - CRICEB RO ORI AL, RS, #5E
E)DAA—I VI EZ B TINEEEDERRRZ BI8LTWL\E T,

BEFSVT - TNV =DV
EIC L DR - 1B - BRERRIGFP
FIR, (L) Bi&. (FL) FRE2_EOHER.
(£F) &, (BF) BEERE,

GFP expression in specific cells, tissues
and organs by gene trapping and
enhancer trapping. (upper, left) skeleton,
(upper, right) cells on the skin, (lower,
left) blood vessels, (lower, right) sensory
neurons.

We developed the highly efficient transposon transposi-
tion system in zebrafish, and developed powerful genetic
methods, including the transgenesis, gene trap, enhancer
trap, Gal4-UAS methods. By using these methods, we cre-
ated a large number of transgenic fish lines that express the
yeast Gal4 transcription activator in specific cells, tissues and
organs for the applications in developmental biology and
neuroscience. We are studying the structure and function of
specific neuronal circuits that regulate locomotion, learning
and memory. Also, we visualize neuronal activity during be-
havior by calcium imaging to identify functional neuronal cir-
cuits.

Selected Publications

Muto, A., Lal, P, Ailani, D., Abe, G., Itoh, M., and Kawakami, K. (2017). Activation

of the hypothalamic feeding centre upon visual prey detection. Nat Commun 8,
15029.

Kawakami, K., Asakawa, K., Hibi, M., Itoh, M., Muto, A., and Wada, H.(2016).
Gal4 driver transgenic zebrafish: powerful tools to study developmental biology,
organogenesis, and neuroscience. Adv Genet 95, 65-87.

Division of Molecular and Developmental Biology #JHBZAFZZERFS

Kawakami, K., Largaespada, D. A., and Ivics, Z. (2017). Transposons as tools for
functional genomics in vertebrate models. Trends Genet 33, 784-801.

Kawakami Group ||| FFFZE=
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Department of Population Genetics SERETHIFE%

Genome evolution of organisms with special reference to human
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Jinam et al. (2017) &b,

Patterns of gene introgression from Denisowan to
modern humans. From Jinam et al. (2017).

We study genome evolution of organisms mainly through
computer analyses. We are particularly interested in evolution
of modern humans and primate and mammalian evolution
toward human. Research interests are (1) genome data anal-
ysis of modern humans with special reference to those in
Japanese Archipelago including ancient DNA, (2) lineage-
specific evolutionary changes at different levels of organism
groups such as Hominidae, primates, mammals, and verte-
brates, (3) development of methods useful for evolutionary
genomic studies.

Selected Publications

Jinam, T. A., Phipps, M. E., Aghakhanian, F., Majumder, P. P, Datar, F., Stoneking,
M., Sawai, H., Nishida, N., Tokunaga, K., Kawamura, S., Omoto, K., and Saitou,
N. (2017). Discerning the origins of the Negritos, First Sundaland People: deep
divergence and archaic admixture. Genome Biol Evol 9, 2013-2022.

Saber, M. M., and Saitou, N. (2017). Silencing effect of Hominoid highly
conserved noncoding sequences on embryonic brain development. Genome Biol
Evol 9, 2122-2133.

Division of Population Genetics & {RRFZZER

Saitou, N. and Jinam, T. A. (2017). Language diversity of the Japanese
Archipelago and its relationship with human DNA diversity. Man in India 95,
205-228.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/saitou
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Department of Population Genetics SEM&{G7%

Population genetics and genome evolution
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A) NOFUP TOEERITH DD TRIF—DEIG, /\OTUP ORI TIZH 75% DI RIVF—D >/ SWBERIZEHONTLET (Neidhardt et al.
1990), B) TRILF—ANCEEOD Y/ SUBDHE N, MERDT/ LR THDE. BOZWY Y/ WEFIASDZWP I /BEFE>TERSNT

WBIEDDHOET,

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.

KRARETIE T/ LECDAN X LERBI DI, 1B
MEERBEHATGOE MR ZTOCVET, BEDHFT —Y
EATDLSHEHDTY,

1) £EHICHITDHIPEDOMRICODDERERDN 7/
BLOY VOB DEICE X D EDER,

2) U/ LE(LICB g S RAVEATE. C AV a—4—Y=alb—
2aVERWL U/ LEICHEBE S R [ BRE Rt ICR
H9 D EDRF,

3) FAOY3UIIVNTOEFEB THOND. RTHFRIL
T ) o— EENZES ISR LIEER DR,

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

1) Phenotypic bases of weak selection: biosynthetic con-
straints or selection for efficient synthesis may be impor-
tant global factors in genome and proteome evolution.

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

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

Selected Publications
Matsumoto, T., John, A., Baeza-Centurion, P., Li, B., and Akashi, H. (2016).

Codon usage selection can bias estimation of the fraction of adaptive amino acid

fixations. Mol Biol Evol 33, 1580-1589.

Matsumoto, T., Akashi, H., and Yang, Z. (2015). Evaluation of ancestral sequence
reconstruction methods to infer nonstationary patterns of nucleotide substitution.

Genetics 200, 873-890.

Division of Evolutionary Genetics YE{bE(EFFZZERFT

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

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/akashi
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Department of Population Genetics SERETHIFE%

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.

ESPROTHZEREDNEIND DD ESYHEDLSICLT
SHARBICBSLTVKDD. EVSHFEEREKSINSD
BWIHL T, M OA P AIHZEBWNEHNSIBDET, RIFEZT
BICBELDEEFIE. ERETNEDICHVTCEZLEESNTE
FLI=DN BAENICHIT BN PBIELD D FHEBEZ <
DRBEE T, £z, BERWILEGFHIFNEFINTEDLDIC
[RETVKDMNIDVWTHZLHDKREETY, CNSZHRIBTD
1202, Ta—IVREEEDSBED. V/ZvIRAPEGFILE. £
REEERR L EZEREMICAVET,

Our research goal is to understand the molecular mech-
anisms 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 molecular mechanisms underlying naturally occur-
ring phenotypic variation important for adaptation and spe-
ciation in wild populations. Furthermore, little is known about
how newly evolved alleles important for adaptation and spe-
ciation spread within natural populations. To understand
these ecological and genetic mechanisms, we mainly use
stickleback fishes as a model. Our research takes an integra-
tive approach across diverse disciplines.

Selected Publications

Matsumoto, T., Yoshida, K., and Kitano, J. (2017). Contribution of gene flow to
the evolution of recombination suppression in sex chromosomes. J Theor Biol
431, 25-31.

Kusakabe, M., Ishikawa, A., Ravinet, M., Yoshida, K., Makino, T., Toyoda, A.,
Fujiyama, A., and Kitano, J. (2017). Genetic basis for variation in salinity tolerance
between stickleback ecotypes. Mol Ecol 26, 304-319.
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Ishikawa, A., Kusakabe, M., Ravinet, M., Yoshida, K., Makino, T., Toyoda, A.
Fujiyama, A., and Kitano, J. (2017). Different contributions of local- and
distantregulatory changes to transcriptome divergence between stickleback
ecotypes. Evolution 71, 565-581.
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Genomic medicine with next generation sequencing technology
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The basic unit of heredity as disease causality might well be the regulatory region and not only the gene. The integrated functional properties based on a Next generation sequencer will open the way

to understand the disease mechanisms.
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Our research goal is to elucidate disease causalities and
their patho-etiologies, and ultimately to develop therapeutic
tool. With the advent of next generation sequencing technol-
ogies, it becomes very handy to identify causalities of mono-
genic diseases as well as complex diseases. With the vast of
genomic information at hand, we will combine gene expres-
sion profiles of the responsible tissues together with clinical
information to understand the global picture of diseases.

Selected Publications

Ito, J., Sugimoto, R., Nakaoka, H., Yamada, S., Kimura, T., Hayano, T., and
Inoue, 1. (2017). Systematic identification and characterization of regulatory
elements derived from human endogenous retroviruses. PLoS Genet 13,
€1006883.

Romero, V., Hosomichi, K., Nakaoka, H., Shibata, H., and Inoue, I. (2017).
Structure and evolution of the filaggrin gene repeated region in primates. BMC
Evol Biol 17, 10.
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Nakaoka, H., Gurumurthy, A., Hayano, T., Ahmadioo, S., Omer, W. H., Yoshihara, K.,
Yamamoto, A., Kurose, K., Enomoto, T., Akira, S., Hosomichi, K., and Inoue, I. (2016).
Allelic imbalance in regulation of ANRIL through chromatin interaction at 9p21
endometriosis risk locus. PLoS Genet 12, e1005893.
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Genetics of epigenetics
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H3K9 directs loss of H3K4me1 (from Inagaki et al 2017). Wild type plants have H3K9me2 in transposons (gray) and H3K4me1 in gene bodies (light green). In the mutant of

H3K9 methylase genes (suvh456), transposons loose H3K9me2 and accumulate H3K4me1.
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To understand control and function of DNA methylation,
we are taking genetic approaches using mutants of Arabi-
dopsis. An Arabidopsis protein DDM1 (decrease in DNA
methylation) is necessary for methylating transposons and
repeats. On the other hand, IBM1 (increase in BONSA/ meth-
ylation) is necessary for not methylating genes. In mutants of
genes encoding these proteins, several types of develop-
mental abnormalities were induced. Characterization of these
abnormalities is revealing impact of DNA methylation on ge-
nome evolution and appropriate gene expression.

Selected Publications

Hosaka, A., Saito, R., Takashima, K., Sasaki, T., Fu, Y., Kawabe, A., Ito, T,
Toyoda, A., Fujiyama, A., Tarutani, V., and Kakutani, T. (2017). Evolution of
sequence-specific anti-silencing systems in Arabidopsis. Nat Commun 8, 2161.

Inagaki, S., Takahashi, M., Hosaka, A., Ito, T., Toyoda, A., Fujiyama, A., Tarutani, Y.,
and Kakutani, T. (2017). Gene-body chromatin modification dynamics mediate
epigenome differentiation in Arabidopsis. EMBO J 36, 970-980.
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Fu, Y., Kawabe, A., Etcheverry, M., Ito, T., Toyoda, A., Fujiyama, A., Colot, V.,
Tarutani, Y., and Kakutani, T. (2013). Mobilization of a plant transposon by
expression of the transposon-encoded anti-silencing factor. EMBO J 32,
2407-2417.
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Approaching brain function through studying development of nervous systems
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Ventral aspects of three mouse embryonic brains with different genotypes. Olfactory bulb (arrowheads) neurons and their axons are labeled in blue. (left) in the normal brain, olfactory bulb axons grow
around the ventral brain part and make neural circuits. (middle, right) in mutant brains for axon guidance molecules, the axons ectopically grow and make aberrant connections.
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The brain circuitry is made up of an enormous number
of neurons. It is constructed by sequential developmental
steps, involving neuronal differentiation, migration, axon guid-
ance, and synaptogensis. The resulting wiring patterns de-
termine the characteristics of animals’ behavior and mental
activities. Although the brain maintains a certain degree of
plasticity, the core element is almost fixed and non-rewire-
able after the completion. We focus on this rigid feature of
the brain by attempting to reveal the rules of neural develop-
ment and to understand how the wiring design shapes brain
function.

Selected Publications

Yamauchi, K., Yamazaki, M., Abe, M., Sakimura, K., Lickert, H., Kawasaki, T.,
Murakami, F., and Hirata, T. (2017). Netrin-1 derived from the ventricular zone, but
not the floor plate, directs hindbrain commissural axons to the ventral midline. Sci
Rep 7, 11992.

Zhu, Y., Matsumoto, T., Nagasawa, T., Mackay, F., and Murakami, F. (2015).
Chemokine signaling controls integrity of radial glial scaffold in developing spinal
cord and consequential proper position of boundary cap cells. J Neurosci 35,
9211-9224.
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Mita, S., de Monasterio-Schrader, P., Finfschilling, U., Kawasaki, T., Mizuno, H.,
lwasato, T., Nave, K. A., Werner, H. B., and Hirata, T. (2015). Transcallosal
projections require glycoprotein M6-Dependent neurite growth and guidance.
Cereb Cortex 25, 4111-4125.

Hirata Group FHZE

HIRATA, Tatsumi KAWASAKI, Takahiko ZHU, Yan
Professor Assistant Professor Assistant Professor
FHIEDH #E JEEEE B3 bO— Y m

H25EE),/ Research Activities

27



Center for Frontier Research i EalEz 45—

Molecular basis of plant cell morphogenesis
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(A) Xylem vessels develop various secondary cell wall patterns. (B) Xylogenic Arabidopsis cultured cells. Red signals indicate secondary cell walls. (C) Cortical microtubules in the differentiating xylem
cell. (D) Secondary cell walls (yellow) and plasma membrane domains (green). (E) Reconstruction assay for secondary cell wall patterns. Magenta: plasma membrane domains. Green: microtubules.
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A specifically patterned cell wall is a determinant of plant
cell shape. However, the precise mechanism underlying the
cell wall patterning is still elusive. The main purpose of our
study is to reveal how plant cells establish proper cell wall
patterns. We focus on xylem vessel cells that deposit sec-
ondary cell walls in various patterns such as spiral, reticulate,
and pitted patterns. By using our xylogenic cell culture sys-
tem and pattern reconstruction assay, we have revealed that
cortical cytoskeletons and Rho GTPases play a central role
in the secondary cell wall patterning.

Selected Publications

Sasaki, T., Fukuda, H., and Oda, Y. (2017). CORTICAL MICROTUBULE
DISORDERING1 is required for secondary cell wall patterning in xylem
vessels. Plant Cell 29, 3123-3139.

Sugiyama, Y., Wakazaki, M., Toyooka, K., Fukuda, H., and Oda, Y. (2017). A

Oda, Y., lida, Y., Nagashima, Y., Sugiyama, Y., and Fukuda, H. (2015). Novel
coiled-coil proteins regulate exocyst association with cortical microtubules in
xylem cells via the Conserved Oligomeric Golgi-complex 2 protein. Plant Cell
Physiol 56, 277-286.

novel plasma membrane-anchored protein regulates xylem cell-wall deposition
through microtubule-dependent lateral inhibition of Rho GTPase domains. Curr
Biol 27, 2522-2528.
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Cellular mechanochemistry regulating eukaryotic chromosome dynamics
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Images show micromanipulation experiments performed in our laboratory for examining the mechanical properties of the (A) and the cell nucleus (B). Using a pair of force-calibrated
microneedles (white arrowheads), we study how these structures respond to force while maintaining their structural and functional in order to ensure the stable transmission and regulation

of the genome in a cell.
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The cell’s ability to generate, sense, and respond to me-
chanical force is crucial to many biological processes, includ-
ing cell division and differentiation. Our laboratory takes a
multi-disciplinary approach, integrating quantitative microma-
nipulation (e.g., optical tweezers, glass microfibers), bio-
chemical perturbation, and high-resolution fluorescence
microscopy (e.g., confocal and TIRF imaging) to characterize
physicochemical nature of the mitotic spindle and the cell
nucleus. Through quantitative analyses of their microme-
chanics and molecular biochemistry, we aim to understand
the principles of how cells are structured to respond to de-
fined mechanical cues and aim ultimately to use the knowl-
edge to control complex cellular behavior.

Selected Publications

Takagi, J., and Shimamoto, VY. (2017). High-quality frozen extracts of Xenopus
laevis eggs reveal size-dependent control of metaphase spindle micromechanics.
Mol Biol Cell 28, 2170-2177.

Shimamoto, Y., Maeda, Y. T., Ishiwata, S., Libchaber, A. J., and Kapoor, T. M. (2011).
Insights into the micromechanical properties of the metaphase spindle. Cell 145,
1062-1074.

Shimamoto, Y., Tamura, S., Masumoto, H., and Maeshima, K. (2017).
Nucleosome-nucleosome interactions via histone tails and linker DNA regulate
nuclear rigidity. Mol Biol Cell 28, 1580-1589.
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Revealing molecular function of SMC complexes in chromosome structural control
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Controlling chromosome structure is essential not only
for faithful chromosome segregation but also for gene tran-
scription and DNA replication and repair. Ring-shaped SMC
complexes (cohesin, condensin and SMC5/6) are central ar-
chitects of the chromosome structure. These large complex-
es topologically entrap DNA strands to allow vital
chromosomal functions to be carried out. We have success-
fully purified the SMC1/3 complex and reconstituted its func-
tional DNA binding reaction. Our aim is to investigate the
molecular mechanisms by which SMC complexes regulate
the chromosome structure.
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Murayama, Y., Samora, C. P., Kurokawa, Y., lwasaki, H., and Uhimann, F. (2018).
Establishment of DNA-DNA interactions by the cohesin ring. Cell 172, 465-
477.

Murayama, Y., and Uhlmann, F. (2015). DNA entry into and exit out of the
cohesin ring by an interlocking gate mechanism. Cell 163, 1628-1640.
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topological DNA binding by the cohesin ring. Nature 505, 367-371.
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Neural circuit mechanisms for visual processing and behavior in zebrafish
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(A) A larval zebrafish at 5 cays post fertlization. Arrows indicate visual motion stimull presented to the zebrafish. (B) Calcium Imaging and quantitative analysis reveal the actiity pattern of
multiple neuron types in a brain region (e.g. pretectum) involved in the visual processing. (C) Predicted wiring diagram of the whole-field motion processing circuit in the pretectum.

2 0OYIE. ARDEEBRICHEDSVTERICELETE - Animals generate a range of behaviors depending on vi-
HEEAHLET, EBOMEETIE, € I5TrvazETILE - sual information that they receive from their outside world.
L. B ERSsmass Al DB TEI A £ A H T =0z - Using zebrafish as a model, our lab studies the neural circuit
Bl X = 2 LEAELTCVET, BIS T v 10FETHS mechanisms by which visual inputs produce goal-directed
- Uair o i . behavioral outputs. In particular, we aim to understand the
EEEM, M, TEEN P TO—F. SOICEEBNT -8B b b

N T _ roles of genetically defined neuron types and their circuit
MEBASORSCLICLOT, FBORRERS(TETNS connectivity underlying the visually guided behaviors. The

DB SRRy D — O DREE RIS CZBIBL LR : approaches that our lab uses include behavioral, genetic and

ER - optical techniques, as well as quantitative data analyses.
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Hoffman, E. J., Turner, K. J., Fernandez, J. M., Cifuentes, D., Ghosh, M., ljaz, S.,
Jain, R. A., Kubo, F, Bill, B. R., Baier, H., Granato, M., Barresi, M. J., Wilson, S. W.,
Rihel, J., State, M. W., and Giraldez, A. J. (2016). Estrogens suppress a
behavioral phenotype in zebrafish mutants of the autism risk gene, CNTNAP2.
Neuron 89, 725-733.
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Integrative genetics of mouse complex traits
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Enhancer adoption changes limb morphology:

(A) Hm has an insertion into the upstream region of
Shh gene. Inserted fragment includes three
interdigital enhancers. (B) X-ray micro-CT images of
limb (P0). Shh is ectopically expressed in the
interdigital region, and causes interdigital webbing
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Morp hological in Hm. (C) We revealed the process that the
. R morphological alteration in Hm was caused by the
d IVers Ity enhancer adoption.

In order to understand genetic basis underlying complex
traits, such as morphology and energy metabolism, we are
conducting genetic analyses based upon both of “Forward
Genetics” using existing mouse mutants and “Reverse Ge-
netics” using genetically engineered mice. In parallel, we are
also compiling information of the genome diversity of inbred
mouse strains, and developing new inter-subspecific conso-
mic strains, in which every chromosome of a classical inbred
strain C57BL/6J is replaced by the counterpart of a wild
mouse-derived MSM/Ms strain. These bioresources are
freely available for research community.

Selected Publications
Mouri, K., Sagai, T., Maeno, A., Amano, T., Toyoda, A., and Shiroishi, T. (2017).
Enhancer adoption caused by genomic insertion elicits interdigital Shh

expression and syndactyly in mouse. Proc Natl Acad Sci USA, doi: 10.1073/
pnas.1713339115.

Amano, T., Sagai, T., Seki, R., and Shiroishi, T. (2017). Two types of
etiological mutation in the limb-specific enhancer of Shh. G3 (Bethesda) 7,
2991-2998.
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Sagai, T., Amano, T., Maeno, A., Kimura, T., Nakamoto, M., Takehana, Y.,
Naruse, K., Okada, N., Kiyonari, H., amd Shiroishi, T. (2017). Evolution of
Shh endoderm enhancers during morphological transition from ventral lungs
to dorsal gas bladder. Nat Commun 8, 14300.
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Genetic Strains Research Center

Developmental genetic studies using gene engineering technology in mice
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(A) Nanosz2 proteins (green) are localized in the P-bodies in
cytoplasm of embryonic male germ cells (red).

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

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

(D) Sex reversal of germ cells induced by disrupting RA
signaling in SMAD4-KO ovary, in which NANOS2
expression (red) was induced even in the ovary. FOXL2 (blue)
is a marker for female somatic cells. TRA98 (green)is a
germ cell marker.

We aim to elucidate molecular mechanisms involved in
several developmental processes. Major targets are meso-
derm tissues and germ cell development; sexual fate deci-
sion, spermatogenesis and oogeneis. We like to understand
mechanisms how germ cells chose two alternative pathways
to form sperm or oocyte. For the functional analyses, we use
Cas9-mediated gene editing technology to facilitate mutant
mouse production.

Selected Publications
Zhou, Z., Kawabe, H., Suzuki, A., Shinmyozu, K., and Saga, Y. (2017). NEDD4

controls spermatogonial stem cell homeostasis and stress response by regulating

messenger ribonucleoprotein complexes. Nat Commun 8, 15662.

Wu, Q., Fukuda, K., Kato, Y., Zhou, Z., Deng, C. X., and Saga, Y. (2016). Sexual

fate change of XX germ cells caused by the deletion of SMAD4 and STRA8
independent of somatic sex reprogramming. PLoS Biol 14, e1002553.

Mammalian Development Laboratory $&4 T FRZZE

Kato, Y., Katsuki, T., Kokubo, H., Masuda, A., and Saga, Y. (2016). Dazl is a
target RNA suppressed by mammalian NANOS2 in sexually differentiating male
germ cells. Nat Commun 7, 11272.
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Genetic Strains Research Center

Behavioral genetics using wild-derived mouse strains
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We applied selective breeding on wild stock of mice and established genetically tamed mice. As a result of genetic analyses, we found a genomic signature of selection on
chromosome 11. The region is syntenic to the genomic region which are selected during dog domestication. These results will be useful for domestication of other animals.

ENDEREZBIZSTBERIEEDZ [ZRTZRBASNTL The genetic basis for individual differences in complex
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HBATWE T, INSZEFEIDET. [TEIOZFMICEEDSE
TFZEEL. ZOHEEZDF. #il2. BICITBREL NIV THS
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traits is still unclear. In order to clarify the mechanisms related
to behavioral diversity, we are using a series of wild-derived
mouse strains. Wild derived strains exhibit a prominent de-
gree of wildness and phenotypic diversity among them. We
are also developing efficient genome editing methodologies
in rodents with CRISPR/Cas9. We are identifying genes
related to behavioral diversity using these tools, and are aim-
ing to understand the role of these genes in the molecular,
cellular, and neural mechanisms that underlie this behavioral
diversity.

Selected Publications

Takahashi, A., Lee, R. X., lwasato, T., ltohara, S., Arima, H., Bettler, B., Miczek, K.
A., and Koide, T. (2015). Glutamate input in the dorsal raphe nucleus as a
determinant of escalated aggression in male mice. J Neurosci 35, 6452-6463.

Matsumoto, V., Goto, T., Nishino, J., Nakaoka, H., Tanave, A., Takano-Shimizu, T.,
Mott, R. F., and Koide, T. (2017). Selective breeding and selection mapping using
a novel wild-derived heterogeneous stock of mice revealed two closely-linked loci
for tameness. Sci Rep 7, 4607.

Horii, Y., Nagasawa, T., Sakakibara, H., Takahashi, A., Tanave, A., Matsumoto, Y.,
Nagayama, H., Yoshimi, K., Yasuda, M. T., Shimoi, K., and Koide, T. (2017).
Hierarchy in the home cage affects behaviour and gene expression in group-
housed C57BL/6 male mice. Sci Rep 7, 6991.
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Genetic Strains Research Center
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Analyses of regulatory mechanisms in zebrafish germ cells
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Propagation and differentiation of spermatogonial stem cells (SSCs) in culture. SSCs that express green fluorescent protein grow in propagation culture (left and middle panels),

while they differentiate into sperm in differentiation culture (the right panel).
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Spermatogenesis is characterized by sequential transi-
tions of multiple processes: self-renewal of spermatogonial
stem cells, mitotic growth of differentiating spermatogonia,
and meiosis leading to the production of sperm. Molecular
dissection of these complex processes and transitions could
be facilitated by cell culture approaches. We have developed
techniques to recapitulate the entire spermatogenesis pro-
cess, from stem cell propagation to differentiation of func-
tional sperm, solely in culture. In addition, we have already
isolated several ENU-induced zebrafish mutants that have a
defect in spermatogenesis. We are working on the molecular
mechanisms to regulate spermatogenesis of vertebrates
both in vivo and in vitro.

Selected Publications

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

Kawasaki, T., Siegfried, K. R., and Sakai, N. (2016). Differentiation of zebrafish
spermatogonial stem cells to functional sperm in culture. Development 143,
566-574.

Model Fish Genomics Resource Laboratory /\EUEAEREFAAZ=

Saito, K., Sakai, C., Kawasaki, T., and Sakai, N. (2014). Telomere distribution
pattern and synapsis initiation during spermatogenesis in zebrafish. Dev Dyn 243,
1448-1456.
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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 patterning of apical-basal or dorsal-ventral axis forma-
tion, and the organogenesis during early stages of rice em-
bryogenesis. We are taking a molecular genetic approach
using a series of rice embryogenesis defective mutants as
well as comparative embryology and genomics approaches
in grass species. We are also responsible for managing,
preservation, propagation, and distribution of rice genetic
resources of wild rice species collected in the NIG under the
NBRP.

Selected Publications

Suzuki, M., Sato, Y., Wu, S., Kang, B. H., and McCartly, D. R. (2015). Conserved
functions of the MATE transporter BIG EMBRYO 1 in regulation of lateral organ
size and initiation rate. Plant Cell 27, 2288-2300.

Ishiwata, A., Ozawa, M., Nagasaki, H., Kato, M., Noda, Y., Yamaguchi, T.,
Nosaka, M., Shimizu-Sato, S., Nagasaki, A., Maekawa, M., Hirano, H. Y., and
Sato, Y. (2013). Two WUSCHEL-related homeobox Genes, narrow leaf2 and
narrow leaf3, control leaf width in rice. Plant Cell Physiol 54, 779-792.

Plant Genetics Laboratory #BHE(GERZSE
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Nosaka, M., Itoh, J., Nagato, Y., Ono, A., Ishiwata, A., and Sato, Y. (2012). Role
of transposon-derived small RNAs in the interplay between genomes and
parasitic DNA in rice. PLoS Genet 8, e1002953.
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Genetic dissection of the cell division mechanism using single-cellular model organisms
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(A) Bacillus subtilis condensin complex is loaded to Spo0J-parS site and rDNA located close to oriC. (B) Image of B. subtilis wild-type strain. (C) Image of double deletion mutant of spo0J
and rDNA. Chromosomal DNA was stained with DAPI and pseudocolored with magenta. Since condensin complex cannot be loaded to the chromosome in the double deletion mutant,

chromosomal DNA appears to be filamentous.
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EE/N\AZUY—2A  https://shigen.nig.ac.jp/bsub/

Bacteria and yeasts are suitable model organisms to
understand the fundamental mechanisms on cell prolifera-
tion. Our laboratory studies the mechanisms behind chromo-
some and plasmid DNA dynamics in the cell or the mech-
anism underlies cell shape formation. Genetic methods as
well as cell-biological methods were used to observe those
intracellular events. We have made several novel observa-
tions in cell proliferation mechanism by using fluorescent-
based protein or DNA imaging. Especially S. japonicus yeast
suits for those cell biological analyses, and studies of hyphal
growth and cell cycle add special value on this organism.
Novel genetic system has been elucidated by recent our
works.

Selected Publications

Yano, K., and Niki, H. (2017). Multiple cis-acting rDNAs contribute to nucleoid
separation and recruit the bacterial condensin Smc-ScpAB. Cell Rep 21,
1347-1360.

Aoki, K., and Niki, H. (2017). Release of condensin from mitotic chromosomes
requires the Ran-GTP gradient in the reorganized nucleus. Biol Open 6, 1614-
1628.

Microbial Genetics Laboratory [EAZAENPE(EIAILE
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Seike, T., and Niki, H. (2017). Mating response and construction of heterothallic
strains of the fission yeast Schizosaccharomyces octosporus. FEMS Yeast Res
17, doi: 10.1093/femsyr/fox045.
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Genetic Strains Research Center

The mechanisms of transposon regulation in Drosophila
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(A) Schematic representation of piRNA-mediated TE silencing system in Drosophila. (B) Piwi (Green) is expressed in ovarian somatic
cells and Vasa-positve (Red) germ cells. (C) Fly strains we are maintaining and providing under the National Bioresource Project.
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Transposable elements (TEs) occupy a large proportion
of many eukaryotic genomes and play beneficial effects for
the evolution of organisms. However, we do not have a clear
understanding of how individual TEs are recognized and reg-
ulated in cells. Our laboratory is interested in molecular
mechanisms on epigenetic regulations of TEs in Drosophila.
To understand them, we are engaged in studying the piRNA

A BRI BICHEENEBIIMNHBTFER
(NIG-Fly) Z5EBLICEERZRET DI ECTEBREFOHIE
BB FETY,

pathways, chromatin regulation and germ line development
using biochemical and high-throughput technologies, and
genetic tools which are managed and distributed by genetic

resources project (NIG-Fly).

Selected Publications

Iwasaki, Y. W., Murano, K., Ishizu, H., Shibuya, A., lyoda, Y., Siomi, M. C., Siomi, H.,
and Saito, K. (2016). Piwi modulates chromatin accessibility by regulating multiple
factors including histone H1 to represss transposons. Mol Cell 63, 408-419.

Ohtani, H., lwasaki, Y. W., Shibuya, A., Siomi, H., Siomi, M. C., and Saito, K. (2013).
DmGTSF1 is necessary for Piwi-piRISC-mediated transcriptional transposon
silencing in Drosophila. Genes Dev 27, 1656-1661.

Shibata, N., Kashima, M., Ishiko, T., Nishimura, O., Rouhana, L., Misaki, K.,
Yonemura, S., Saito, K., Siomi, H., Siomi, M. C., and Agata, K. (2016). Inheritance
of a nuclear PIWI from pluripotent stem cells by somatic descendants ensures
differentiation by silencing transposons in planarian. Dev Cell 37, 226-237.
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Research on utilization of biological resource and database
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National BioResource Project web portal.
Information of biological resources provided in
Japan can be obtained.

In the field of life science, innovative technologies such
as genome sequencing and genome editing give rise to new
findings day after day. In order to advance research and fa-
cilitate new findings, the effective utilization of bio-resources
and databases play a critical role. Our laboratory has been
working in research and development of databases and in-
formation retrieval system for the National Bio-Resource
Project (NBRP) and integrated database project for life sci-
ence. We are continuing to improve the quality of databases
and study to make use of biological resources.

Selected Publications

Katayama, T., Wikinson, M. D., Aoki-Kinoshita, K. F., Kawashima, S., Yamamoto, Y., Yamaguchi, A.,
Okamoto, S., Kawano, S., Kim, J. D., Wang, Y., Wu, H., Kano, Y., Ono, H., Bono. H., Kocbek, S.,
Aerts, J., Akune, Y., Antezana, E., Arakawa, K., Aranda, B., Baran, J., Bolleman, J., Bonnal, R. J.,
Buttigieg, P. L., Campbell, M. P, Chen, Y. A., Chiba, H., Cock, P. J., Cohen, K. B., Constantin, A.,
Duck, G., Dumontier, M., Fujisawa, T., Fujiwara, T., Goto, N., Hoehndorf, R., Igarashi, Y., ltaya, H.,
Ito, M., lwasaki, W., Kala$, M., Katoda, T., Kim, T., Kokubu, A., Komiyama, Y., Kotera, M., Laibe, C.,
Lapp, H., Litteke, T., Marshall, M. S., Mori, T., Mori, H., Morita, M., Murakami, K., Nakao, M.,
Narimatsu, H., Nishide, H., Nishimura, Y., Nystrom-Persson, J., Ogishima, S., Okamura, Y.,

RiIERATTE

Genetic Informatics Laboratory

Okuda, S., Oshita, K., Packer, N. H., Prins, P,, Ranzinger, R., Rocca-Serra, P., Sansone, S.,
Sawaki, H., Shin, S. H., Splendiani, A., Strozzi, ., Tadaka, S., Toukach, P., Uchiyama, I.,
Umezaki, M., Vos, R., Whetzel, P. L., Yamada, |., Yamasaki, C., Yamashita, R., York, W. S.,
Zmasek, C. M., Kawamoto, S., and Takagi, T. (2014). BioHackathon series in 2011 and 2012:
penetration of ontology and linked data in life science domains. J biomed semantics 5, 5.

Kawamoto, S., and Bono, H. (2008). Portal services of life science database
project in Japan. Tanpakushitsu kakusan koso 53, 281-287.
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3D-organization and dynamics of human genome chromatin
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DEATETHRRRN AR THDBEN.
A VR LTS, JOYFVIE R
%] DESICHBFEN RAMZERDOARS
TEREEICHENT, BRI RG N <
KOEEPF U\, NPC, 5L ; NE, 1A%
Chromatin consists of irregularly folded
10-nm fibers and forms numerous
chromatin domains in the cell nuclei.
Chromatin dynamically behaves like “liquid”.
NPC, nuclear pore complex; NE, nuclear
envelope.

Liquid-like irregular folding

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

Selected Publications

Maeshima, K., Matsuda, T., Shindo, Y., Imamura, H., Tamura, S., Imai, R.,
Kawakami, S., Nagashima, R., Soga, T., Noji, H., Oka, K., and Nagai, T. (2018). A
transient rise in free Mg(2+) ions released from ATP-Mg hydrolysis contributes to
mitotic chromosome condensation. Curr Biol 28, 444-451.

Imai, R., Nozaki, T., Tani, T., Kaizu, K., Hibino, K., Ide, S., Tamura, S., Takahashi, K.,
Shribak, M., and Maeshima, K. (2017). Density imaging of heterochromatin in live
cells using orientation-independent-DIC microscopy. Mol Biol Cell 28, 3349-3359.

Biological Macromolecules Laboratory {450 FHHRE

Nozaki, T., Imai, R., Tanbo, M., Nagashima, R., Tamura, S., Tani, T., Joti, Y.,
Tomita, M., Hibino, K., Kanemaki, M. T., Wendt, K. S., Okada, Y., Nagai, T., and
Maeshima, K. (2017). Dynamic organization of chromatin domains revealed by
super-resolution live-cell imaging. Mol Cell 67, 282-293.
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Understanding cell architecture through quantitative microscopy and structural calculations

MR Mo ERBIZEME H2EBLT [BEROVLZVEE] 2HFd5

1-cell stage
(cell division)

multi-cells
(development)

RROMEENR () . BIUHEELICHITSHMPREE (A) . LRIIEBEOROBEMBES T TREEBHVZIL—r3Y, (B TOMREBED EHERIT
R

EEWA - BB LRADY IO PZRVTRALIZDD,)

Cell division at the 1-cell stage (left) and cell arrangement pattern during development (right) in the C. elegans embryo. The upper panels show actual C. elegans
embryos and the lower panels show our quantitative simulations. (The lower right visualization was obtained using software developed by Dr. A. Funahashi [Keio
univl)

HRBIZERDNEDD| T = A ZE TR TS, #REIZE DNER T,
B THERSNIZHRA/NEE D BB BB
LTOWETHN ZOD MEEFROVEVERE] DNEDLSITEBERSN
TVBDE ZLDHICDDENTWVEY, MFEEMAFTETIE.
HRRDEMIBERRE TR, NEETELEOF EZREL . i
75 EDHRBA/NSE B DB Y- X (ZHIE S, BY)AISRTIC
BEEITDLLAZTLTWET, CNSDATICKD [ZHDiE
EFENDEZ DT, HRE W STEDENIZEFHDEMN TED)
WEEIBR D EZmHILTULVET,

Cells are a beautiful example of architecture made by the
nature. How such architecture is constructed ‘without an ar-
chitect’ remains a mystery. This laboratory is studying the
mechanisms underlying the movement and positioning of in-
tracellular organelles (such as the cell nucleus) at appropriate
positions with appropriate sizes, using approaches involving
quantitative microscopy and structural calculations of cells.
Through our studies, we aim to understand the secrets of
constructing the cell —~which is the unit of life- from a popula-
tion of gene products.

Selected Publications

Kimura, K., Mamane, A., Sasaki, T., Sato, K., Takagi, J., Niwayama, R., Hufnagel, L.,

Shimamoto, Y., Joanny, J. F., Uchida, S., and Kimura, A. (2017). Endoplasmic-
reticulum-mediated microtubule alignment governs cytoplasmic streaming. Nat
Cell Biol 19, 399-406.

Yamamoto, K., and Kimura, A. (2017). An asymmetric attraction model for the
diversity and robustness of cell arrangement in nematodes. Development 144,
4437-4449.

Cell Architecture Laboratory #HRIZZEHS=

Arai, R., Sugawara, T., Sato, Y., Minakuchi, Y., Toyoda, A., Nabeshima, K.,
Kimura, H., and Kimura, A. (2017). Reduction in chromosome mobility
accompanies nuclear organization during early embryogenesis in Caenorhabditis
elegans. SciRep 7, 3631.
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Generation of cellular diversity by asymmetric cell division
FENTR U K AR S ARTE A AR

CWN-2

FEIMDHET (A) . DEIER (B) TD B AT =V DIEIMVEBFE. KREBIIHFIDEER. (C) FREHM OKE) OmIESE KD =D WntHF (CWN-1, CWN-2,

EGL-20) [C&OTURMICHIHIENT LS,

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).

FHAR TR THIRIIEIEZ RS, IRIMCHRLTZES
BRTHIREEDE T, #7R C. elegans DIEE A EDHRRII D EEF
[CBATZVRBEEIFIMICBAESE. BIRHBICHRL. BX
DI EEDF T, B OT =Y DIFIMEBTERET D ADER
RTHERENCVEY, COFBHERELAEMZR O TLSDT,
ETOMBBIFREIERDBEBZEHOTVEY, EOKSICHIRENSME
ZHOD. FFIMICARL. BB TRESELRFERRELCSE
REEm = EEITOONHTELTNET,

Various cells including stem cells undergo asymmetric
cell divisions to produce daughter cells with distinct cell
fates. Most cells in C. elegans have the same anterior-poste-
rior polarity in terms of localizations of Wnt signaling compo-
nents such as (B-catenin, and divide asymmetrically to
produce a variety of cell types. Similar asymmetric localiza-
tion was reported in mouse ES cells. We are studying how
each cell knows the correct orientation, how it divides asym-
metrically and how the daughter cells acquire specific cell
fates.

Selected Publications

Sugioka, K., Fielmich, L. E., Mizumoto, K., Bowerman, B., van den Heuvel, S.,
Kimura, A., and Sawa, H. (2018). Tumor suppressor APC is an attenuator of
spindle-pulling forces during C.elegans asymmetric cell division. Proc Natl Acad
Sci USA, doi: 10.1073/pnas.1712052115.

Sugioka, K., Mizumoto, K., and Sawa, H. (2011). Wnt regulates spindle
asymmetry to generate asymmetric nuclear 3-catenin C. elegans. Cell 146,
942-954.

Multicellular Organization Laboratory ZiHRIERMATE

Yamamoto, Y., Takeshita, H., and Sawa, H. (2011). Multiple Wnts redundantly
control polarity orientation in Caenorhabditis elegans epithelial stem cells. PLoS
Genet 7, e1002308.

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

Sawa Group 2 FIRZE

o

A: .

SAWA, Hitoshi
Professor

= B ouE

BFTSEED, Research Activities




Structural Biology Center 1&&&nFEMFtz/45—

Studies on cell structure - function relation using Drosophila molecular genetics

TayYauNIaFRIEE AV —EE R O MR

LHARETIIHEBANICHIT DB DOBEERIR MBS S0
BRETETINEN THDYawIa/N\TE=RBUTHILTVET,
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SDFEEFLBAA=I VD DFFERFEL TR ZITOTL
F9, BTE. [BRORE O S HEEERIREE | HLU BB
BIHES CFORRREIC L DERTAEE] DT —<ZHILICHR
EEDHTNET,

FRT mahj’

(A) BEDZ1—OVEBEGEEMICEHRL
=30 VaYUNIK. (B) HEETHO
B LR THEESN. MEHREICLD
mahj-/-~00—> (BULMZ) OHEBIFE (5KED)
EFEROO-Y (KEDR) DRBERNE
BIFER (RE8) . (C) ERERDETIVES
SR REE PR,

(A) Genetically labeled neurons in a
Drosophila brain. (B) Cell competition-
dependent apoptosis (arrows) in

mhj-/- clones (blue nuclei) and compensa-
tory cellular hypertrophy (arrowheads) in
wild-type clones (pale blue nuclei), induced
in post-mitotic follicular epithelium. (C)
Imaginal disc epithelium, a model for
studies on tumorigenesis.

Our laboratory is interested in relation of cellular fine
structures and their functions in tissue organization. We are
studying the molecular networks on cellular fine structures
involved in various cell activities by molecular genetics and
various imaging techniques, using a model animal, Drosophila
melanogaster. Currently we are addressing the following is-
sues; 1. Development and function of neural networks, 2.
homeostasis of tissue organization and its impairment caus-
ing tumor generation.

Selected Publications

Tamori, Y., Suzuki, E., and Deng, W. M. (2016). Epithelial tumors originate in
tumor hotspots, a tissue-intrinsic microenvironment. PLoS Biol 14, e1002537.

Tamori, Y., and Deng, W. M. (2014). Compensatory cellular hypertrophy: the other

strategy for tissue homeostasis. Trends Cell Biol 24, 230-237.

Gene Network Laboratory &{nFEIREHZTE

Suzuki Group HAARE

Kurusu, M., Katsuki, T., Zinn, K., and Suzuki, E. (2012). Developmental changes
in expression, subcellular distribution, and function of Drosophila N-cadherin,
guided by a cellintrinsic program during neuronal differentiation. Dev Biol 366,
204-217.

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

) MBI BIE T RS A1 50 TEILE

Anthozoa |
(Hering & Mayer, 2014)

Anthozoa Il
(Hering & Mayer, 2014)

Cnidops
(Plachetzki etal,, 2007)

(Zapata et al. 2015)

AMAETIE EPDHROTBE PR EEESITSODD
FEBEZOEMBIZORRZBIEL . B CERA. MERz
BELTT/ LB CB L FRRBHROLBEN Z1ToTVET,
B2 (1) BEBOEICHDELFONFELERN. (2) B
DFREEETL. (3) XI5 LBETERWZHEN DS R EIRE
HAFZOZAOER, (4) SRIVRUPRUZDNAICEDL?
FRIGERN. (5) T—IBRNICLSERBREREABTFORREESR
EFIOBE. (6) BRHFERVCKRIRT — ST AT
ORFEENHARICHEENTHFIZTOTHNE,

RIBENI DA T e80T . RIRENIDIF DA T VId, RE3 DD
II—TIZHDH. BDENZNORBERNTHREISELLTSIEDS
hofz.

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 re-
cently focused more on (1) Molecular evolutionary analysis of
genes associated with sensory organs, (2) Evolution of septal
pore cap in fungi, (3) Biodiversity and dynamics of marine
microbes based on metagenomic analysis, (4) Molecular
phylogeny based on mitochondrial and nuclear genes, (5)
Study of disease causal gene and gene model of disease, (6)
Knowledge finding and system development for big data in
life science.

Selected Publications

Kinjo, S., Kiyomoto, M., Yamamoto, T., Ikeo, K., and Yaguchi, S. HpBase: a
genome database of a sea urchin, Hemicentrotus pulcherrimus. Development,
Growth & Differentiation. in press.

Hashimoto, S., Tabuchi, Y., Yurino, H., Hirohashi, Y., Deshimaru, S., Asano, T., Mariya, T.,
Oshima, K., Takamura, Y., Ukita, Y., Ametani, A., Kondo, N., Monma, N., Takeda, T.,

Misu, S., Okayama, T., lkeo, K., Saito, T., Kaneko, S., Suzuki, Y., Hattori, M., Matsushima,

K., and Torigoe, T. (2017). Comprehensive single-cell transcriptome analysis reveals
heterogeneity in endometrioid adenocarcinoma tissues. Sci Rep 7, 14225.

Gojobori, T., Ikeo, K., Katayama, Y., Kawabata, T., Kinjo, A. R., Kinoshita, K.,
Kwon, Y., Migita, O., Mizutani, H., Muraoka, M., Nagata, K., Omori, S., Sugawara,
H., Yamada, D., and Yura, K. (2016). VaProS: a database-integration approach
for protein/genome information retrieval. J Struct Funct Genomics 17, 69-81.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/ikeo
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Finding the link between metabolic variation and evolution

EMFRICBIHNE D ZRIEECDORREEE R

Bifidobacterium Core Genome Lactobacillus Core Genome

-, 1% D, 2% U, 2%

V, 0%
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B, 0%

L, 11%

COAX2REABRED YT BN, E O 2A2E () FABE () [CHNTPZ/BASHOBEEFHZV (@FRSNIVE) . PILIPAYRECOGT—HN\—
2DHTAV—%ERT,

Comparative genomics of Bifidobacterium and Lactobacillus. Bifidobacterium (left) contains more genes for amino acid metabolism (Label E) than Lactobacillus
does. Alphabet letters indicate COG database categories.

FET—RIET/ZTORAEAGTROZTIR (R ‘metabolism’ - Our activity is summarized as the network analysis using
DOSEEETY) [CEBINHHRYNT—I DRI T, STEMIC  ©  genomics and metabolomics (this word comes from ‘metab-
FBBAOWSETIEYBILEEAL. IBE oMmsEE s, - olism’). Our computational analysis targets many biological
BEEMETIBVET, BEYEHAED LS (SR SAFIE © species from lactobacilli and microalgae to metazoa. The re-

N VSEELVE SIS A LU = search goal is the understanding of metabolite evolution and
SNOODE, EYFEVILVRR THEDCLIZNEEXT distribution in the biosphere. Major research results include

P\fij" /\/\fassBank_(http‘://massbank.jp) ‘P LipidBank (http.// - databases such as MassBank (http://massbank.jp) and Lip-
lipidbank jp) DX SET —IN—ADEFMFLEEMI—LBE - jgBank (http://lipidbank.jp), as well as analytical software

L TWET, - tools for genomics and metabolomics.

Selected Publications

Tada, ., Tanizawa, Y., Endo, A., Tohno, M., and Arita, M. (2017). Revealing the Simakov, O., and Kawashima, T. (2017). Independent evolution of genomic
genomic differences between two subgroups in Lactobacillus gasseri. Biosci characters during major metazoan transitions. Dev Biol 427, 179-192.
Microbiota Food Health 36, 155-159.

Satti, M., Tanizawa, Y., Endo, A., and Arita, M. (2017). Comparative Analysis of
probiotic genus Bifidobacterium and Lactobacillus based on a new definition of
core genome. GIW/BIOINFO2017, Seoul, Korea (to appear in JBCB).

Laboratory of Biological Networks 4@y ~T—IFR=E https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/arita
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Promotion of DDBJ as an infrastructure database for lifescience
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Ultra high-throughput sequencing technologies allow bi-
ologists to obtain larger amounts of nucleotide sequence
data. Reliable database operation and high-quality annota-
tion supply are essential. As the core part of DNA Data Bank
of Japan (DDBJ), Nakamura laboratory attempts 1) to devel-
op advanced database management systems, and 2) to im-
prove quality of annotations in DDBJ databases. We have
been constructing an automatic analytical system “DDBJ
Read Annotation Pipeline” in NIG supercomputers, and “To-
goAnnotation” system as the integrated support tool for
manual curations. Structural and functional annotations by
automatic and manual processing are evaluated by using
proposed statistical methods.

Selected Publications

Kodama, Y., Mashima, J., Kosuge, T., Kaminuma, E., Ogasawara, O., Okubo, K.,

Nakamura, Y., and Takagi, T. (2018). DNA Data Bank of Japan: 30th anniversary.
Nucleic Acids Res 46, D30-D35.

Shimizu, T., Tanizawa, Y., Mochizuki, T., Nagasaki, H., Yoshioka, T., Toyoda, A.,
Fujiyama, A., Kaminuma, E., and Nakamura, VY. (2017). Draft sequencing of the
heterozygous diploid genome of Satsuma (Citrus unshiu Marc.) using a hybrid
assembly approach. Front Genet 8, 180.

Genome Informatics Laboratory ARE(GISIHRIATLE

Tanizawa, VY., Fujisawa, T., and Nakamura, Y. (2017). DFAST: a flexible prokaryotic
genome annotation pipeline for faster genome publication. Bioinformatics, doi:
10.1093/bioinformatics/btx713.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/nakamura
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Studies on a large-scale data processing of biomedical knowledge
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Hadoop ZFIFBLI=H#T—
SUEBDT A

Distributed data processing
test using Hadoop

An application study is being conducted involving paral-
lel-distributed computing technology and wide-area distrib-
uted processing technology to process genome information.

This study involves various types of parallel distributed
processing technologies, that are designed to handle big
data for processing genetic information analysis data. Re-
search aimed at high-speed processing of various types of
data in large-scale databases is also being carrying out. This
study is using a distributed memory cluster computer that
can easily accommodate the increase in data volume and of-
fers high cost performance.

Selected Publications

Kodama, Y., Mashima, J., Kosuge, T., Kaminuma, E., Ogasawara, O., Okubo, K.,
Nakamura, Y., and Takagi, T. (2018). DNA data bank of Japan: 30th anniversary.
Nucleic Acids Res 46, D30-D35.

Mashima, J., Kodama, Y., Fujisawa, T., Katayama, T., Okuda, Y., Kaminuma, E.,
Ogasawara, O., Okubo, K., Nakamura, Y., and Takagi, T. (2017). DNA data bank
of Japan. Nucleic Acids Res 45, D25-D31.
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Cochrane, G., Karsch-Mizrachi, I., Takagi, T., and International Nucleotide
Sequence Database Collaboration. (2016). The international nucleotide sequence
database collaboration. Nucleic Acids Res 44, D48-D50.

[ R 3 o T WO T SRS T e Lo D e A A i -l https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/takagi
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Developing technologies to make BioMedicine comprehensible and tractable

AR 2 EIC TRV I AR 9T B DB

= © Books
@ Articles
) # Blogs
o, ',,.,_ BP3D W sNs
'-::35- —_— = Mails
@ Databases

e

Map idea
Page idea

\J.'a}.’:man!RL

® Author's PC

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

(B) Body Mapping

% Paim 0.080158074587017

[ Ear 0 07T7618043507572
) Mose 0 073118730331683
& Gingva 0 DEB5ATOEEETEETT
[ Lef forearm 0. 0BII20T 1IR3 14TRD
7 Intestine 0 0S5587817604343
i Oral cavty 0 047206713205184

Féces (unvisualzed)  0.044723965320042
[# Gut 0 D40043502007024

[ Right paim 0 035240045676332
I Forenead 0 D35042328081226
[# Lef pinna 0 034348423005654

[ Planiar part of lefl foot D.03319208122160

[] Skn 0 031585040428725
¥ Left paim 0 02E8030565501 208
(% Popateai 1ossa 0 026498137135030

'\ ‘ [# Plantar part of nght foot 0 0258907 30262104
W Vapna 0 025422602627758
¥ Evemal nose 0 02Z30T4BITHO21T
[ Flansar surtace 002201 3560350805
[# Roght forearm 0.0217T183027T21726

s reioad | Check Al | Release Al

EFRRSSFRZISLLEY, BRERSFHH 05N, B XF. AN BEOX/N DOISBEZICRITITVSHIC L SBIEZFIEEIC Y SO CIREBRAMFHFF D Anatomography B —£2

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

Architecture of anatomical mapping service in Anatomography (A) and a use case (B). Service, still under development, is constructed and maintained in DBCLS. Similarly to Google Maps, custom
anatomical maps can be exchanged as map URL with or without superimposed data. In (B), shown is body distribution of a bacterial species in http://microbedb.jp/MDB/.
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DR/DEM7EFRFELTNET,

A body of biomedical knowledge is developed in 2
steps: StepA: accumulating and exchanging situations cap-
tured in descriptions and data; and StepB: abstract situa-
tions into a coherent set of dogmatic or mathematical
statements so that people can use in decision-making. The
overwhelming output of A, mainly due to the technological
assistance by diagnostic, laboratory and communication ma-
chines, is making a stressful situation called “information
over-load” or “data deluge”. New technologies must be in-
vented for B to make bigger return from investment in bio-
medicine.

Selected Publications

Mitsuhashi, N., Fujieda, K., Tamura, T., Kawamoto, S., Takagi, T., and Okubo, K. (2009).
BodyParts3D: 3D structure database for anatomical concepts. Nucleic Acids Res
37 (Database issue), D782-785.

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

Ogasawara, O., Mashima, J., Kodama, Y., Kaminuma, E., Nakamura, Y., Okubo, K.,
and Takagi, T. (2013). DDBJ new system and service refactoring. Nucleic Acids
Res 41 (Database issuge), D25-29.

Laboratory for Gene-Expression Analysis B{xFRIRBTHIE

Okubo Group KRR ZE I

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

OKUBO, Kousaku
Professor

RAFRRER #3
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Center for Information Biology

Comparative genomics through ultra-large scale sequencing

KBRS ) LRI LB EGRDS

Lk

LB LBATIRFE U LR Sve ZiBLIEN =5,
LE BRI —SHhYAMR A TRV FTEIELAYIZSN A AAIAFEIO—FE

Picture of the animals whose genomes have been analyzed

SFRETIE EheSCERRD SERIFMFEICHNTCE
EREYROBI A COBRIREICIERE TOENE T, SBEX
T LRIREEB LT/ LDOZHRMERSHNIITDEICTKD
LK ORERAEEH IS = BRICHIDER Z{ToTL)
FY, FTlo TR/ OAME R VY- EBELCROT LR
iz UNZRIR Y SO A ESH THD. Z<OEWHND
FEE & OREMFTEBERICEH TLET,

The Comparative Genomics Laboratory was established
in April 2008 with the task to understand basic rules of bio-
logical systems based on actively reading and analyzing vari-
ous genomes of interest using cutting-edge DNA sequencing
and analysis technology. Currently, we are analyzing person-
alized genomes of primates in addition to the organisms
those living in the extreme environmental conditions. Figures
show examples of such activities.

Selected Publications

Session, A. M., Uno, Y., Kwon, T., Chapman, J. A., Toyoda, A., Takahashi, S., Fukui, A., Hikosaka, A.,
Suzuki, A., Kondo, M., van Heeringen, S. J., Quigley, I, Heinz, S., Ogino, H., Ochi, H., Hellsten, U., Lyons, J.
B., Simakov, O., Putnam, N., Stites, J., Kuroki, Y., Tanaka, T., Michiue, T., Watanabe, M., Bogdanovic, O.,
Lister, R., Georgiou, G., Paranjpe, S. S., van Kruijsbergen, I, Shu, S., Carlson, J., Kinoshita, T, Ohta, Y.,
Mawariouchi, S., Jenkins, J., Grimwood, J., Schmutz, J., Mitros, T., Mozaffari, S. V., Suzuki, Y., Haramoto, Y.,
Yamamoto, T. S., Takagi, C., Heald, R., Miller, K., Haudenschild, C., Kitzman, J., Nakayama, T, lzutsu, Y.,
Robert, J., Fortriede, J., Burns, K., Lotay, V., Karimi, K., Yasuoka, Y., Dichmann, D. S., Flajnik, M. F.,
Houston, D. W., Shendure, J., DuPasquier, L., Vize, P. D., Zorn, A. M., Ito, M., Marcotte, E. M., Wallingford, J.
B, Ito, Y., Asashima, M., Ueno, N., Matsuda, Y., Veenstra, G. J., Fujiyama, A., Harland, R. M., Taira, M., and
Rokhsar, D. S. (2016). Genome evolution in the allotetraploid frog Xenopus laevis. Nature 538, 336-343.

Comparative Genomics Laboratory L85/ IABITHAZS =

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

Hoshino, A., Jayakumar, V., Nitasaka, E., Toyoda, A., Noguchi, H., Itoh, T., Shin-I, T., Minakuchi, Y., Koda, Y.,
Nagano, A. J., Yasugi, M., Honjo, M. N., Kudoh, H., Seki, M., Kamiya, A., Shiraki, T., Carninci, P., Asamizu, E.,
Nishide, H., Tanaka, S., Park, K. 1., Morita, Y., Yokoyama, K., Uchiyama, I., Tanaka, Y., Tabata, S.,

Shinozaki, K., Hayashizaki, Y., Kohara, Y., Suzuki, Y., Sugano, S., Fujyama, A, lida, S., and Sakakibara, Y. (2016).
Genome sequence and analysis of the Japanese morning glory Ipomoea nil. Nat Commun 7, 13295.

Toyoda Group ZMHMAIRE

TOYODA, Atsushi
Project Professor

Sl = sEmE

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/toyoda
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Center for Information Biology 4 &plERIAZSZ>/ 45—

Unveiling microbial community dynamics

{3 ) DEILERERY (37 ZADIEY]

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

EDEEHIRDEIFBRICBERELCWET DN ZDHE
{LDRENZEND T LITFHSNTWE S, AARETIE, /A7
AV ITFRITAD AT EUTMEN DT s« A9 INSERIFTOHE
BT —49—2 [MicrobeDB.jp] ZH2s& LT, LapfiF ik
MELEDSBIEESNDZTTIBTREMEHICENIS LT,
MEN DS MENBEES AT ZORSSICFEmE RO
EZT/ LNV THRERHTMHRZEDTNET, &z, 1tE
DBEEDNSDNAZHIEL .. GRENDT/ LZEEBTIDET
EDHRICBSAFTHITOCVET,

In our laboratory, we are interested in understanding
about microbial genome evolution and microbial community
dynamics, 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 com-
munity dynamics. Our research interests blend a background
in microbial genomics and metagenomics with biocinformatics
and integrated database developments that are just now al-
lowing the prospect of illuminating microbial community dy-
namics. We are trying to gain a better understanding of how
microbial diversity maintain as well as how it emerged. We
are also trying to propose a new evolutionary scenario by re-
covering DNA information from paleontological remains.

Selected Publications

Yonezawa, T., Segawa, T., Mori, H., Campos, P. F., Hongoh, Y., Endo, H., Akiyoshi, A.,
Manabe, M., Kohno, N., Nishida, S., Wu, J., Jin, H., Kishino, H., Kurokawa, K., Yoshifumi, N.,
Tanabe, H., Mukoyama, H., Yoshida, K., Rasoamiaramanana, A., Yamagishi, S., Hayashi, Y.,
Yoshida, A., Koike, H., Akishinonomiya, F., Willersley, E., and Hasegawa, M. (2017).
Phylogenomics and morphology of extinct paleognaths reveal the origin and evolution of the
ratites. Curr Biol 27, 68-77.

Genome Evolution Laboratory 47/ I\E{HERZRZE

Matsuki, T., Yahagi, K., Mori, H., Matsumoto, H., Hara, T., Tajima, S., Ogawa, E., Kodama, H.,
Yamamoto, K., Yamada, T., Matsumoto, S., and Kurokawa, K. (2016). A key genetic factor
for fucosyllactose utilization affects infant gut microbiota development. Nat Commun 7,
11939.

Okai, S., Usui, F, Yokota, S., Hori-l, Y., Hasegawa, M., Nakamura, T., Okada, S.,
Yamamoto, K., Nishiyama, E., Mori, H., Yamada, T., Kurokawa, K., Matsumoto, S., Nanno, M.,
Naito, T., Kato, T., Miyauchi, E., Ohno, H., and Shinkura, R. (2016). High-affinity monoclonal
IgA regulates gut microbiota and prevents colitis in mice. Nat Microbiol 1, 16103.

Kurokawa Group ZJI|[HiFZ=

MORI, Hiroshi

KUROKAWA, Ken
Professor Assistant Professor
2l 5 A& B B

B9%5E8),/ Research Activities

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




Experimental Farm EEREIS

Molecular cytogenetics of plant germ-cell development

Y A Sl R e B AR O 7 Tl B (55

CK

Auxin
Many TFs

MO 21— AR 9 S KNOX-BLHESEFES K, (A) FOEOIVOFER (BALEE) . (B) Bilfez R DERXURTL (YE2%), (C) KNOX - BLHESHFDORERE,
CNBIIEEHERL. AURTLORMEIZE RO ERRECHEFT TS, (D) KNOX DEZED FRELRFRERE.

KNOX-BLH transcription factor complex maintains shoot stem cells in flowering plants. (A) The shoot apex in maize is indicated with a green circle. (B) Plant stem cell population, the shoot meristem
(magenta). (C) Immunostaining of two transcription factors, KNOX and BLH. They form a heterodimer in shoot meristems to maintain stem cell indeterminacy. (D) Current view of KNOX downstream

pathways.

BMDOETET D). FITHENHEetIH TN F AN L
[EDWC EICAREBUWTHFELCWVE T, BEARIL. BIRE
BROLZENTEICINZ. BEDREHER B TEEIIZ R
MeRIh T SEMD DINW L AR CJ. BHOHEFIHTD
DFHBORRRL. BRPYEOE L PHEROERNABIC DR
NOEELIATTREA T,

FTz. BYDECIHTTE & HE TR A A R OTERRIE A R IR
EDAREBRERREREICRESRL. BRNIADHFTEICEHLT
WET, BTERON DO DHSEELELERIMZ <SFENT
(AES: N

We study molecular mechanisms promoting the repro-
ductive cycle, including meiosis, in rice. Meiosis is a highly
orchestrated biological event to transmit genetic information
stably, and to simultaneously create a genetic diversity via
meiotic recombination. Elucidation of the underlying mecha-
nisms is important also for applications to improve breeding
efficiency and extend breeding use to wild species.

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

Selected Publications

Ono, S., Liy, H., Tsuda, K., Fukai, E., Tanaka, K., Sasaki, T., and Nonomura, K. I. (2018).
EAT1 transcription factor, a non-cell-autonomous regulator of pollen production,

activates meiotic small RNA biogenesis in rice anther tapetum. PLoS Genet 14,
e1007238.

Tsuda, K., Abraham-Juarez, M. J., Maeno, A., Dong, Z., Aromdee, D., Meeley, R.,
Shiroishi, T., Nonomura, K. I., and Hake, S. (2017). KNOTTED1 cofactors, BLH12

and BLH14, regulate internode patterning and vein anastomosis in maize. Plant
Cell 29, 1105-1118.

Experimental Farm SEERES

Liu, H., and Nonomura, K. I. (2016). A wide reprogramming of histone H3
maodifications during male meiosis | in rice is dependent on the Argonaute protein
MEL1. J Cell Sci 129, 3553-3561.

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

Nonomura Group QTR E
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NONOMURA, Ken-ichi
Associate Professor
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TSUDA, Katsutoshi
Assistant Professor
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IEHE « PAYS—TV5—

Radioisotope Center

Reverse genetic analysis of gene regulatory system in C. elegans

BRI LSRR BB IR THIEI S AT LA DET

(A) BFFELTzwhole-mount in situ hybridization &I kD2 FERHIZ BT mir-1 mIRNAFIR/¥5—>, (B) mir- 1 BfaF TOE—5—ICLB GFPREIR/ 9— NS
DO—Ed. mir-1 mRNADEGSEESHRBIE CORRBH I LN EERT,
(A) The expression patterns of mir-1 miRNA detected by a whole-mount in situ hybridization method that we developed. (B) The expression patterns of a mir-1 promoter: GFP
reporter transgene. The coincidence between the expression patterns indicates the absence of post-transcriptional regulation of the miRNA during biogenesis.

#R Caenorhabditis elegans (3. ZHBRIE TRADICT LB
FIHVRESN. RIREGFHMBRSNIZEN T, BFECYIKL
DELFREEZ RSB RF(CNE CH DB LT RRMIDE
HP BEFUEERDFERHBBICITXET. COLIR#ZEE
LT, BLFHHYATLOBRZBIELTVEY, BnFHR
DEEZIBHEF TH D microRNAZFRTTIIRIC. HEERRATIC
AL A ERFEL . RIRBI =X SIFRIELF DRES.
TOFEADOTZS5T EIRHEDBRNZEDHTNE T,

Caenorhabditis elegans is the first multicellular organism
whose entire genome sequence has been determined, and
its transcriptome has been extensively investigated. In addi-
tion, easy ways are available to determine gene expression
patterns and to generate gene-modified strains, which are
necessary for reverse genetic analysis. Based on these fea-
tures, we aim at elucidating gene regulatory system. We
study microRNAs (miRNAs), which serve as post-transcrip-
tional regulators of gene expression. Our approaches are to
develop novel methods for functional analysis, to identify tar-
get genes, and to unravel the physiological roles of miRNAs.

Selected Publications

Andachi, Y., and Kohara, Y. (2018). MicroRNA detection by whole-mount in situ
hybridization in C. elegans. Methods Mol Biol 1680, 75-86.

Andachi, Y., and Kohara, Y. (2016). A whole-mount in situ hybridization method
for microRNA detection in Caenorhabditis elegans. RNA 22, 1099-1106.

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

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

Radioisotope Center HGHHE « P+ VY ~—TJtz> 49—
Andachi Group ZTEMRRE

‘h /

ANDACH), Yoshiki
Assistant Professor

EES o
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International Strategic Advisor [EFFEBE 7/ HF'— / Visiting Faculty ZE&H5TEF

Critical periods of brain development

IHFERICHT B

FIzBIE. FEDHORBRMBISEEE R ESHAAERIBLTEZHLIZ ( BED International Strategic Advisor [E|BEGER 77/ \A ' —
GABA[EIEEH [EeFiHA] Z5IEHB L. ZORAMREDAZEHZHIRLEY, 5L
TEEARFIEDE S OEHTAREBS ORT= A AINDISAICHEDRICEDIEATOET,

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

International Strategic Advisor
We have revealed how early life experience shapes brain function: (Professor, Center for Brain Science, Harvard University)

specific GABA circuits trigger these “critical periods” then later limit corti- AN>¥a, 977 K
cal plasticity. We actively translate these basic principles into innovative [EIBRERE 7 1)\ —

prastioly. TVe actively princip O =)
therapeutic strategies for humans and novel Al.

Chromatin dynamics and evolution
yuv T HREEL

FI=BIE . DT BLORBENL P TO—FEHlHAEHEDRTET. International Strategic Advisor [EIRREER 77/ N1 H'—
EARNUTPUSOFER, O F > OHBERAA VERICHITDZDEIRE
ZHENTVET,

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

BERGER, Frederic

International Strategic Advisor
We combine biochemical, molecular and phylogenetic approaches to (Senior group leader, Gregor Mendel Institute)

study the role of histone variants and their dynamics in shaping functional NIz, TLTFIUwy

: - R 71 1
chromatin domains. (LA + A SIS = PN —T—5—)

Epigenetics and chromatin
IV TAYTAEIARF Y

IORTFUBELTEIT R T v ISR EMIE S DBSROBRIFZBEL
Y UL - EIEBTY -V ERE IS LT BEEERICHITS IOV
FUEIAFZOAPZ ALY SAXP EFS OV T VU EBERONCLE T,

Division of Nucleic Acid Chemistry 1%B&1{b = S MFTEERT
http://research.fhcrc.org/henikoff/en.html
HENIKOFF, Steven

Visiting Professor
To better understand the relationship between chromatin conforma- (Member, Fred Hutchinson Cancer Research Center)

tion and epigenetic inheritance, we have developed genomic and compu- HoAZOT, 27—V

tational tools to elucidate chromatin dynamics during transcription and BB X .
- : . ) . OLYRNYF VYV AT S —AN=)

replication, and the chromatin basis for centromere diversity.

Spatial control of bacterial cell division processes by reaction-diffusion mechanisms
JRISHEBA I = X LN K27 71 7 e 53 2L A2 0D 28 R ) il

Z<DEY AT LOEBHIENHICIZTFa—) D DRISHEEICE D <REN Division of Nucleic Acid Chemistry 1B 1t =S M5TERT
BE5LTWSEEZISNTWED, Fi/=BlE. CORDFIFAD=XLDEELT,
INOTUPDREBAESEEMIBOAHUBICDVWTIHRLTULED,

https://irp.nih.gov/pi/kiyoshi-mizuuchi
MIZUUCHI, Kiyoshi

Visiting Professor
Spatial control of many biological systems is considered to involve (Distinguished Investigator, NIDDKD, NIH)

mechanisms based on Turing-style reaction-diffusion principles. We study KA B
bacterial chromosome partition and cell division position control systems EHEHE

ome parti np Y CKELT R SHHEE)
as examples of this type of bio-control mechanisms.

Development of technologies for genome editing and optogenetics
7 ) LR LICBIZFE DT DHF Wi BASE

FT=BIE. BEER - IREBIRREDBNEEZ AT T D78, U/ LiRE. HEEZD Division of Cytoplasmic Genetics #ARIEE(n= EM7E
7__0/1:]\\/\\_5’5% * VS}EH%FIDTL\%?O Cﬂ’:—)@%ﬁﬁﬁﬁib‘l *L\EE@HM’%% http://zlab.mit.edu
EEDEEICN T RERE RO NS EZHFLCVET,

ZHANG, Feng
............................................................... | iating Associate Professor
Our group is developing and applying molecular and optical technolo- (Assistant Professor, McGovern Institute for Brain Research at MIT)
gies for probing brain function in health and disease. We hope that these Fv, TV

il i i EEATIE
gzvgazggroaches will improve our understanding and treatment of brain T T oy TRIASE 2 A IR 4IE)
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International Strategic Advisor [EFFEBE 7/ HF'— / Visiting Faculty ZE&f5TE

DNA Replication: Mechanism, Regulation and Misregulation
DNAEHB: Ah = A, FIH. e

B3 S EAEROEEGEER - RANFERNFECBRS )/ WWB NS0 Division of Cytoplasmic Genetics #FIEE(GE SRS
BERRZAVT MRBBIEICEDL DI/ ADMELILSERICERSN
DONZERITDEZBERELTVET,

http://www.crick.ac.uk/john-diffley
DIFFLEY, John F.X.

Visiting Professor
We aim to understand how our genomes are replicated efficiently and (Associate Research Director, The Francis Crick Institute)

completely in each cell cycle using biochemical reconstitution with purified T4 U=, I3V EX

proteins alongside genetics and cell biology in yeast and mammalian BRI N R ~
cells (ISVIROVYIRBRFAFY I TA SIS —F T4 05—)

Organogenesis in vertebrates

FHEBWI DB ETER

FIZBIE AREESER (OfE - MER) BRONEEER (FEE - Bt - FTHE) Division of Physiological Genetics A4 IBE(RZ SR
@Wﬁ%ﬁ@%&@ﬁ?ﬁ?ﬁﬂ%’éﬁjt W&, *AT:'S@ = E’\]@O&j[;\ ﬁﬂ‘ﬁ?ﬂ%@ http://www.mpi-hir.de/index.php?id=18&L=1
SREFMZE—REL N TCE#EIS ST,

STAINIER, Didier
............................................................... Visiing Professor
We investigate questions related to organogenesis of mesodermal (heart, (Director, MAX Planck Institute)
vasculature) and endodermal (pancreas, lung, liver) organs using zebrafish 29T, THUTAL
and mouse. One goal of our studies is to gain understanding of vertebrate BEHE .
) (RYDRTS VIR TALI5—)
organ development at the single-cell level.

Population genetics theory and its application to genomic data
HEBEZEERET ) LT —INDZDIEH

M. B, HIRE WS SESFHEPEI CHITDEL) W— ZIBIR I D= D. Division of Theoretical Genetics IEsEEE= SIS
DNABHIZEBITOER « EEEFIEREFt T ADRH.

" https://gsbs.uth.edu/faculty/faculty-directory/
1 faculty-profiles.htm?id=1346199

FU, Yun-Xin

Visiting Professor

(Professor, School of Public Health, University of Texas Health
Science Center at Houston)

Development of population/evolutionary genetics theory and statisti-
cal methods for analyzing DNA sequence variation at various levels, in-
cluding between populations, individuals and cells within an individual for
understanding underlying evolutionary forces. J—, Ay

EEHR
GTHIIARFL ANV RERNFZ U —NREEZEHIR)

Developing methods for evolutionary analyses of DNA and protein sequences
DNA KU >N EERFI DL 2T S 270 D J5 iR DR FE

B RAEZER I DIODRETETIL « XV YROREHE., BIORICEISE Division of Theoretical Genetics IEERE(GE BRI
BISEBZ LD FEMADZ A LDARZTO>TCVNE T, FIZEREGZDIE
IR BT OCVE,

http://abacus.gene.ucl.ac.uk/ziheng/

YANG, Ziheng
Visiting Professor
| am interested in developing statstical models/methods for recon- (Professor, University College London)

structing species phylogenies and in understanding the mechanisms of AN

i i i i i i EEHE
molecullar evolut|0|j, espemglly adaptive evolution. | am also interested in Lo S5q + P« O EE)
theoretical population genetics.

Human genetic variation and disease
ehr ) LB RERR

MEBOMREIFSEIFHEREGFICTOVTHRLTCEE LIz, EN5IE Division of Applied Genetics [CFRIE(GE S TSR
AVUTIESBEROSEEEEICVZDET, B mobile element DIFGA
DESBLVEMETEFNBERIODMFEZET>CVET,

http://www.genetics.utah.edu/lynne-b-jorde/

JORDE, Lynn
Visiting Professor
We study human genetic variation to make inferences about human (Professor, University of Utah School of Medicine)

evolutionary history and to understand the ways in which genes contrib- I3—7, UV

i EEHIE
ute to disease. (A KRFEZSHR)
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NIG INNOVATION EEZAEHE - AIBIESR

Share our research findings with society through the technology transfer

R D SEFNITIFIRRZ0ERL . fA=(I2ETT, HLLA
IN—YaVEIRZERET CET ERAROESICEMIDE
DELDE T, BRI TN EDHE. RE. SERZRD
EHIT. HE ZEEHIF. RS OBEHEEFEEES).
g, HREEEEEHEEL T AFATD [F1] ZHRICDET
TEVDFT,

Flo. BEEETESICHICUCETEROEURUNICEE I 2885
BOELT, K - AFTTHENOEFE. KFHIBRZEEE (KK
T — BBR BREE BRU—IYavT BRXBRRS)
E{THEOCVEY,

WRBRDOMLEETT, 1/ RX—Ta Al Z B U2 E RS

(2017 FEFE)

FNFIRAEE T
Intellectual Property QUANTITY

$5EFHEE  Patent application Sk
HEEEST Patent registration 24
AtV BEMTAZZH  License agreement 13¢F
MTA  Material Transfer Agreement 1,053

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

We are committed to managing our intellectual property
derived from research by patenting, maintaining, and licens-
ing in a strategic and efficient way.

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

Selected Publications

PARRERR (2017). 2 HBHETEEMFR). ENEE (ABSIEE) B
B BT BRI5IE? 777> F Vol.53 No.10 2017

FARRERR (2014). FMARDFICH T 2L HEREEOENBEERT DFE 1
YIS RE0#R 5, 67-73.

FHAREERR (2014). [ARBAREEY LBEERICET2MEERBICAITT—F
O ESHOBRBRIDRELE—] NN EA/ N—> 3> HEOHME pl14-
125. VT2V T4—HIR

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

EFEE « MPER

SUZUKI, Mutsuaki
Director

SONEERR =&
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Office for Research Development Ut —F « PRI AN —4—F

Strengthening and support of research

W7/ DAL - 1%

56

RETHART WHRETE
Enter NIG Planning

BMRUASLEIFHR—F
Support for Research Start-up

HEFEHA

Matchmaker for Collaborative Research

W%

Research

R & 594
Counseling for Research
R AMEERTH— b
Support for Preparation of Grant Application

=
Output

FYUFPTVT

Career Progression

M - FLEy) Wik

Scientific Writing / Presentation DOJO

Fay 7Y Al
Career Counseling \

J—% Y3y 7@ Workshop Planning

IR/ESh

Institutional

Public Affairs el

U —F « PRZZ2ZL—4—Z= (ORD) (& HAFEICHE DDA
MHEDRENERABRICFHEIBL . S5ICEENZEMIT I Tz DEE
A PIGAESCN

D=2y T RBERCEATFIROMN. SmXFER YT —
2aVICDOVCOFRCHS. HREBRBDOTR— EEE
SEENEEEBL. IREDFLWPAT P ICHkE 3 7= DFBf
FTZLET. COLDDEHHETIADOBNIATIREBELTER L
MAZAEMEWRZRIEILCCTHREIZ AT —DRRHD
[ EIREEBIRLTCVWEY, IARFTOLEERES), IR (Institutional
Research) SEEICEGH CRRSNIRZT LY T—>3avh
UFaSh (BEIAVYE) OB - BFEERHITLLTCVET,

EfEHEER
Arrangements
of International

Cooperation

BEHAAVY EF

NIG Method

Office for Research Development (ORD) offers various
help to those involved in research. Our activities include or-
ganizing workshops, mediating collaborative research, dis-
cussion and advice on manuscripts and scientific presen-
tations, grant-application support, and arrangements of
international cooperation. Synergizing with the superb re-
search environment and the interactive atmosphere of NIG,
we aim to contribute to the strengthening of research activity
of the scientific community. ORD also takes part in the public
relationship, IR (Institutional Research) of the institute, as well
as activities to disseminate the scientific presentation curricu-
lum (NIG Method) developed at NIG.

Writings and Talks

FHIDH, ¥V TNy, KB GE (2016). BEGH XYy R THIBIZRETL
YrF—var—REBH. 2N, R ITENH%EET2] dZERO.

RIMAE, BHBET, BARE, NIFTF, #U0E=, EibER, MEMRF (2017).
RENOEBZ AR HEFAE - RFROREZICAIZEOMEA . RAGFES
H3EFR AR (2017.8.29-30).

Office for Research Development

IR G2 (2017). IRFEROHE | DREFAY Y ] ICLdMRDEIETD—
NIMEZEE . AL FPHRBREER LIS — (2017.12.26).
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Database Center for Life Science (DBCLS)
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Expression RefEx gaper when vou
Dataset
RefEx Rt
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o] Leamn e .,

troponin T type 2 (cardiac) jwmpts detai
Synarym €TnT, TATC, Cardiac musche troponin T, TrTe, troponin T type 2 fcardac), TNNTZ, CMZ, Traponin T,
cardlac racicle, MCC1EED

Expression Fattern

.mlﬁw_ﬂ. col IS, primary colls, adult Ussuss anc fotal ussues (FANTOMS CAGE) |

Choropicth map on BodyParts 300 Uassfication i 40 Organs© IS

Choropleth mags on 30 human bedy images
generated oy tne relative gene
by GereChip.

BERFREBRTORELLDT — I & REICIRZRFTAE
BT 7Y—)b [RefEx] (http:/refex.dbclsjp/) . JEn
FREWROFMOBEE C. B FRREZAMR3DE
FIVEREFER T—ERIEE,

RefEx is a web tool for a comfortable search of reference
data for gene expression analysis (http://refex.dbcls.jp/).

o lcm'iul_llJJllJ__!:DJlll!. f f !
cace B 1 Relative expression levels of troponin T types 2 gene

[P S T | Pe— among various tissues measured by four different
| methods are shown in the right panels. In the left

expression levels are reflected on 3-D human model.

RbA-seq

SATIATIANT Tl BRATHTFEXBZHET —IN—2R
(DB) BMAHESNTHED, ZDEBHMAFRDERICAAIRITHEOTNET,
LDl [BELDBDRDHSEWN [EVEHIOISEN] [F—5%
HAEOEZBELET DN TEHRW] HE. DB OMENLFBDIZH
DIRIREMBIITTND TlEDDF A 1225 —I3 DBRIEILD AR
ELT 2007 FICHBBEEDZVS—ELTEHRESN. DIk, DBOHE
LER2ICEO. FIBEOHEMEZS0 DIBHRXMOMFTHEE T —
EXDFFE. DB OERREEITOCESELIZ, AV I—BELER
DiER DL, 201 4 FEICHORRAZ[BRICBEL ZLIZHN B
[C—EREEEHRICBLELIZ, EvIT—SDBWERDRDS
DDBJ VA —FEDYFI—EFBLIZVNEBRITVET,

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 orga-
nization of DB integration, and has been aiming to solve these is-
sues through R&D for DB reusability, international DB standardi-
zation and various training programs. In 2014, while the main lab
of DBCLS moved to Kashiwa, some members moved to NIG as
the Mishima lab. It is highly expected to maximize the synergy
with DDBJ in effective use of Big Data.

Selected Publications

Ono, H., Ogasawara, O., Okubo, K., and Bono, H. (2017). RefEx, a reference
gene expression dataset as a web tool for the functional analysis of genes. Sci
Data 4, 170105.

Ohta, T., Nakazato, T., and Bono, H. (2017). Calculating the quality of public
high-throughput sequencing data to obtain a suitable subset for reanalysis from
the Sequence Read Archive. Gigascience 6, 1-8.

Database Center for Life Science (DBCLS)

Naito, Y., Hino, K., Bono, H., and Ui-Tei, K. (2015). CRISPRdirect: software for
designing CRISPR/Cas guide RNA with reduced off-target sites. Bioinformatics
31, 1120-1123.
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Center for Genome Informatics (CGl)

Center for Genome Informatics (CGI)

&= The main goals of the Coelacanth Genome Project

This project is Intended to provice o angwer the |ong-d

and

Important question; how vetsbrates swtcessfully sdapied

&2 terrestrial i, through whole gencene sequencing of extant coslacanth species and comparative genomic analyses,

2012323
Coelacantn fosmid end data were added.

.
S - )
\

*Fosmid cones are svailable from Comparative Cenomics Labaratory, Mational Institute of Genetics. Please e-mail to donebank @ nig.ac.jp

Assembly Information

Assamaly 10 LatCha_)1.0
Astemaly date Sep. 2012

Aczession (CON) DFL58506 DFLOST6E
BioPraject 1D 174410

Provider NIG f Tokyo Tech

Statistical information

Total 2R S—=SHAVADT LIZIY—, I—THVA
# of scalfaids 37,861 T I8 EISERS I SNISBEF RSNV 458
Scaffold NS0 3L kb DIFRDEFREBEENTI D, BLAST/BLAT
Contig NS0 9.00 kD ZRVAEEMERRICHELTED, 751
Loagest 238 b AV DREREMDT/T—aVBREHIC
Rtz of W 450% RENITERIDENTES,
EatoenaianEAE
F dg RNA 2,295 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 visu-
ally displayed on the genome browser with
other annotations.

©eopyright 7012 Haticnal Teslituts of Genetics

RERS—T 200 (NGS) FlDFREICLOTONAS—T T —
DAN—TYSBRERICELL . RCEHED T CTHREETILANILD
AR TONS L SICHOTEH LIz, WEPETIAENIZI T
B HEDDEMBENRIC, RIS L—T VAP —T VR (&
REN) . SSYRIUTS—LENT. X57 LT E W OTe 2R 7EE
BTOMTONTVNE T, CNSDEYIT—E3NZRMICERTL . BRIC
TSI REEL<BBIzDICIFE. EMFORBICMZT/\AAA 2V TH
NTATADHBERMHBARATRTY, Bzr5—Id. RIHOBENTR
MERWT — BT REEZRLC. REDV/ LT —5ERED
DEREICEN T DHMBIMORFE Y. TDIZODAMER VDT
SEBEBLC U/ LHFOMEICERMLEY,

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/rese-
quencing of genome, transcriptome analysis, and metagenome
analysis. In order to analyze NGS data and to obtain proper re-
sults, special knowledge and skills of bioinformatics are required
in addition to knowledge of biology. CGl is engaged in the promo-
tion of genome sciences by providing sophisticated technical sup-
port to researchers analyzing genomic data, and by developing
novel bioinformatics tools and human resources.

Selected Publications

Tatsumoto, S., Go, Y., Fukuta, K., Noguchi, H., Hayakawa, T., Tomonaga, M.,
Hirai, H., Matsuzawa, T., Agata, K., and Fujiyama, A. (2017). Direct estimation of
de novo mutation rates in a chimpanzee parent-offspring trio by ultra-deep whole
genome sequencing. Sci Rep 7, 13561.

Maeda, J., Kato, D., Arima, K., Ito, Y., Toyoda, A., and Noguchi, H. (2017). The
complete mitogenome and phylogenetic analysis of Japanese firefly ‘Genji Botaru’
Luciola cruciata (Coleoptera: Lampyridae). Mitochondrial DNA B 2, 522-523.

Center for Genome Informatics (CGl)

Hoshino, A., Jayakumar, V., Nitasaka, E., Toyoda, A., Noguchi, H., Itoh, T., Shin-I, T,
Minakuchi, Y., Koda, Y., Nagano, A. J., Yasugi, M., Honjo, M. N., Kudoh, H., Seki,
M., Kamiya, A., Shiraki, T., Carninci, P., Asamizu, E., Nishide, H., Tanaka, S.,
Park, K. I., Morita, Y., Yokoyama, K., Uchiyama, |., Tanaka, Y., Tabata, S.,
Shinozaki, K., Hayashizaki, Y., Kohara, Y., Suzuki, Y., Sugano, S., Fujiyama, A.,
lida, S., and Sakakibara, Y. (2016). Genome sequence and analysis of the
Japanese morning glory Ipomoea nil. Nat Commun 7,13295.
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Intellectual Infrastructure Center

Genetic Resource Center

EMBGEERTYY—E. )M AVY—ABEILET —INR—2R
FEEID 2P TN T ORNBDRETEDTUNE D, /M FUY—
AZETTIE. XKBE/HEE. 1R, YU, ¥3uIa3/\T,
CITT1va, . ERIBEEDEYREICDNT, Lokl %
SE I BN BRAEBRERRZRFE TOEEDIC, BERER
BOBITCIBHREHHITV. TNSORTEHRITEERNNDAE
PIHREBADDEY —ERZTOoCVET, TeT —IN—2
EEMCE. CNSONAFVYV—R(CEBETDIEREZ. BET DA
HBEREEDICTEREABE T MO SHFRHRICRELTVET, 552,
KEE/ HEE. (R, ¥Y30Y39N\T, TI5T/v>aTld.
HAEBMFEEAMEE (AMED) O3/ \(7FVyY—270
J1U (NBRP) [CBEL. SEMRBEORE T IHEEL
TEHLTVE Y, S5ICT—IN—REBEEBIL. NBRP DIEREZ
VA—ELTOEREIBHRIZLTED. ERNON\AFVY—2EEEIS
WREOHZELTEHLTVET,

The Genetic Resource Center is composed of two divi-
sions of “Bioresource Division” and “Database Division”. The
Bioresource Division takes responsibility for development,
preservation and distribution of forefront bioresources of vari-
ous organisms including E. coli/B. subtilis, Rice, Mouse, Dro-
sophila, Zebrafish, C. elegans and Hydra, and of collected
wild species of those organisms. The Database division
makes the above information available to the public through
web sites shown below. The BRC/NIG participates actively in
the “National Bioresource Project (NBRP)” under the organi-
zation of Japan Agency for Medical Research and Develop-
ment (AMED), in the Cabinet Office of Government of Japan,
and takes a role for management of E. coli/B. subtilis, Rice,
Drosophila and Zebrafish as central or sub-central organiza-
tion for each organism in the project. Furthermore, the Data-
base Division also contributes to NBRP as the national
center of bioresource information, by taking responsibility for
development and management of the relevant databases.

FREFAREEA MR- 22T LR

KEt
BigCFHMAM

BRHISOVT

Mouse Drosophila
« Mouse Genetic Resources my
« Mouse Genome Database my,
otype Database @y
touse/Rat Strains (JMSR)

- Segmentation Antibodies o

L]
- Microsatellite Data Base of Japan
(MMDBY) o=

Rice (Oryzabase) o

Zebrafish

it Fish Project &=

Hydra o

RRC - Research Resource

SHIGEN - Shared Information of
i Circulation o

Genetic Resources o

HREEES

- Drosophila Strains (NIG-FLY) g - Gene Expression Database

(NEXTDB)
- cDNA library o

5. Japonicus (JapoNet) &y

Xenopus laevis &,

ETLED
LAy — 2

HRICEITTD

A FrUP Eh

C. Elegans E. Coli

= Strain/Vector/Antibody &
- Genome Database (PEC) gy
« TEC Database o

Bacillus subtilis o

NERP — National BioResource
Project m

EVBEGERTYI—TRELTVS Y —ERE BEH AL~ I DTN DA~ [ETINEYPIY—R] DEFPIEZATEFT,

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

Advanced Genomics Center

EIDEEEMITAIE. ZM OS2 =T DO DORRIET AT
DEL(TISR. EAE—DPHTZF DNAY—T V05—
EEALCEFE U, SO AINT/ e IRVT I FIAHTE
T/ LOBERE Y, SRENETHRELIZ DNABHTEEZ<
DRFREZEITTVET,

2011 F 10 BICRAISNTI SRR/ SO ABE TV I—(F F
MABIVEERDSDSELT LAEZFDEHBITTIL. D
T B BB E LI RIRI S ARERZTROHEFIA -
HEAFTRRELTEZED, 7 LRZOERICBHTNET,
EIol 1B - VAT LFERIBT — 9 T AHENRERE
ROV LT IR FE TSI EBRITEEL . U LB
SEHRENE T > —LLAICE LIz 3ER 5T S HE R A
FEEHELTCVE,

BT I A — DS

O JIRIBDNA =T VDN FDNAY—T 0 1 #ifE
=T

® 7 INIEERIRAT ) S TS5+ > DRIFE AR

O PN & DEHEIC L B HEFIF - HEMTOHE

O LT DE T AN

o ERAB L BT TG DREL

® BT ENTADLERY U ADISHESIE

BT ) IV AR Y -1, BICRAROBEMER
WeII2=TAIRMTE B ISR OB HZED T
WEY,

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 biologi-
cal (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 ge-
nome analyses from the universities and research communi-
ties, the target projects that will be conducted in this center
will be chosen through NIG’s Collaborative Research Pro-
gram that is open to researchers outside of NIG.

m SLEIRESE - FEAA - ZEEM RO TN
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Intellectual Infrastructure Center HEFIAEE L 5—

DDB]J Center

DDBJ (DNA Data Bank of Japan) [&1987 FCE&IL =Nk
LTz. EBmREMRZ T R—~337d. KEDNCBISLUER
MODEBI EHAHLT, HRORHR [EFIERERS)T—5—2X -
JZRL—3> (INSDQ) | ZE#EFLTWE T, F/zH - K-
DOFEFTERAL. 15RO DNARY ROV /BREFIH A
FILTUW\E Y, BEEYIERTEY 49— (KOBIC) EHHAL. #E
BT OT =5 RHELTVE T,

2009F DS ld. MK —DIT VY HAT —9ZNETD
Sequence Read Archive. T TOITINET —S%EHED(S
S BioProject. AN DIEIRZEEE TS BioSample HH « K «
MTHALTEELTVET (FRA). 201 3F(TIE. FHER AT
IREHERE (JST) NAATA TV RT—IN—AVE5—E BHE
AT/ LDT—IN=Z (JGA) DERZRBELELIZ. BROZ
FITICLT, SHELEBHEMROERELST —IN—AZR
HLTLEFT,

DDBINEFRTDMHRE IFERNDIAE T, P PHEEPHIAR
DOHFEEDHILZAHE T, EFHETIIEINSD D 10%58% 58
TWEY (FHEB) . £/zDDBINDA VEF—RySPoEARET I,
RAAVZTEBLTVED, .comBEF .net V58 (BEFRL
). jph28) (BA). .gov PRLAD T EIF5 CREIRAT) . ZL
TEODDIMEDNBZFIZIIABEPRLATT,

T A—TCIRENMAEZREIFIC 22—/ O Ea—4 (Z/53Y)
DEEBEHOIIHOTVET, BES00 B EOEFEN/Y
AVzEFBLIEESRIEMFRZERZBLTVED,

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

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

DDBJ

DNA Data Bank of Jap:
DDBJ Sequfice Read An-m ive

The Number of Bases by Contributors to DDBJ Release
300

250 W GenBank incl USPTO

m EMBL incl EPO
B DDBJ incl JPO and KIPO

150

100

” il
0 -llll

::ﬁNNNNNNNNNNNNN;\T:\T’l\T
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

200

Number of bases (billion )

el o O e S e it e e O

Rel
Rel
Rel
Rel
Rel
Rel
Rel.|
Rel
Rel
Rel
Rel
Rel
Rel
Rel
Rel.

HEFIFA - £EHFE. Intellectual Infrastructure and Collaborative Research

The DNA Data Bank of Japan (DDBJ) was established in
1987. It collaborates with the NCBI in the United States and
with ENA/EBI in Europe, and maintains the International Nu-
cleotide Sequence Database Collaboration (INSDC) to pro-
vide a worldwide public asset for life sciences. Data on
patent-related DNA and amino acid sequences are available
through the cooperation of INSDC and patent offices in Ja-
pan, the United States, and Europe. We also cooperate 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 proj-
ects, and BioSample for biological sources, materials and
samples (Figure A). In 2013, DDBJ started the Japanese
Genotype-phenotype Archive (JGA) in collaboration with the
National Bioscience Database Center of the Japan Science
and Technology Agency (JST). We will continue to provide
fundamental databases for life sciences.

Data submission to DDBJ is mainly from Japan; some
come from other Asian and Middle-eastern countries. The
number of submissions from these sources represents a little
over 10% of all INSD submissions (Figure B). Internet access
to DDBJ is obtained via domain names, e.g. 50% from ‘.com’
and ‘“.net’ (from companies), 20% from “.jp’ (from Japan),
and 7% from ‘.gov’ (from the US government). The remain-
ing accesses are from anonymous sources or unknown ad-
dresses.

Our supercomputer platform is free for Japanese investi-
gators. Each year, more than 500 registered users conduct
life science research on our supercomputer system.

DDBJ Center DDBJtZz>4%—
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Head, DDBJ Center
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SUPERCOMPUTER

NIG Supercomputer System

Total Number of NIG Supercomputer System Accounts

3500 wmsE 3376.

m DDBJ
B Web user (DDBJ pipeline)
B Web user (MiGAP)

M login user (large scale)

M login user (normal)

3005
3000 2946

2500

2000
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B, BEREERYT—49R—2 (INSD) BRPELOK
SHERARBEE L COEEREROMFTENDREZEMNEL
T 2=/ OV —49 327 LDBA%{T o TCWVE,

2013EHS, BAICERTSECENT —YEEZLSNT:
KRIBAUSIROFPE AR T —IN—2 (JGA) BEDI=ODEEA
VISDRHEFBLTVET,

BEMR/ SOV IEESRIC U BMRIE O =LA E T —
SIORBMMFHTY, WITVATLIZ 201 2ELDBERZRHEAL.
2014 E=DFREIESEE 201 8 3 BOKRMRA AN —D (Digs8
TRECANRIB T — SR ] REE S BT DAL DER AN —
IVRTI (Lustre D7)V 2RTL) 10PBZERB. CNHDEH
ROPBIAEVREEM S 2T (thinsTE/—R) EHBAEY
BETEH 2T L (MediumEtE /—R Fatet8 . /—R) H5F|
FrIBEEH>TWEY, SSICINSDBELTIGADT—4%RE
FRDDABEAN—V35.5PB (20.5PBTH 22+ 15PBT—
) ZgZTW\Ed, (FRSHR)

O—PEFIFEFZILFI TS, O VP —E20Dfh, Rt
R—OT P —DEMT/ S+ 75> (DDBJ Read Annotation
Pipeline) BROMMEN T LT/ T—232) TZ54> (MIGAP)
DHARTEESE>TWETD, SFHBILEEA R/ SOV R—LR—D
(https:/sc.ddbj.nig.acjp/) EZSRRIIZSLN,

500

National Institute of Genetics (NIG) operates a supercom-
puter system with the aim of contributing to the development
of the International Nucleotide Sequence Database (INSD)
and providing computational resources to researchers, as an
Inter-University Research Institute. In 2013 NIG began provid-
ing computational infrastructure for the development of a re-
stricted-access database (JGA) of genetic data derived from
individuals and anonymized phenotypic information.

The key features of the NIG Supercomputer System are
that it serves an analysis environment specializing in the life
sciences together with the complehensive set of public DNA
sequence data. The current system starting its operation in
2012, through an enhancement in 2014 and an extensive
storage enhancement in March 2018, has 10 PB of a large-
scale high-speed storage system (Lustre file System) which is
available from state-of-the-art distributed memory type com-
puter system (thin calculation node) and shared memory type
computer system (Medium calculation node, Fat calculation
node). It also has a massive volume storage of 35.5 PB (20.5
PB disk + 15 PB tape) for storing INSD and JGA data. (See
table below)

Users can register at any time, and in addition to login
services, they can make use of a next-generation sequence
analysis pipeline (DDBJ read pipeline), as well as the Microbial
Genome Annotation Pipeline (MIGAP). For details, please visit
the NIG Supercomputer System web site (https://sc.ddbj.nig.
ac.jp/ [This URL belongs to the Japanese version of the NIG
Supercomputer System web site.]).

B B HEERTAR - FRRE EAHE
Items Specifications Amount of hardware

Thinst&./—1
Thin node

Memory 64GByte CPU Xeon E5-2670x2 16 Core
Memory 64GByte CPU Xeon E5-2680v2x2 20 Core

352 node
(64BIZGPGPUEH)

202 node

(64BIZGPGPU. 32AIZ Xeon PhifEEl)

Mediumst&_/—R

Medium node Memory 2TByte CPU Xeon E7-4870 x10 80 Core 10 node
3 Fatar& /—H Memory 10TB  CPU Intel Xeon E7-8837 768 Core 1 node
Fat node
RKBEEARL—Y DDBJ T —IN—AERELOEETOITINA 35.5 PB
Large scale storage system For the construction of DDBJ databases and related projects. (Disk: 20.5PB, Tape: 15PB)
- WH TP AT Lustre I K DEEE /—R DS ORI
5 THAUEE (SRHEE) FOCADNRIBELE T AU, "—L/ scratch SRS CFIF 10 PByte

High performance storage

Every computing node can access the high performance storage via

Lustre file system. This storage used as home area or job scratch area

R1 20124, 20144, 201 8FEASTEHRI2ATLE  Table1 Computing system installed in 2012, 2014, and 2018.
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National Projects >3/ 7O0I1I

Platform for Advanced Genome Science (PAGS)

EFDIEBOIZOICIERED DSHEE D DNAECHEEAT AU
BICHBLTCEEICHOTVWEI N CNeHETSICIEE -
IEERERAT DM E COARRRD DERFTIHDERIT S 2T LDEfHE
HEDNWATY, [F0E) LETAFHEE T Sy T —1 (o
T/ L3R) | ISERFERNZ M E RS R OMFMrREiTT
[FAFTRERIEMK] 12014555 6 FEDFE CHIRS
NIZODT. BRIIRD T RN R OB DA T LEEE R
FHAESREDSRBICKDBRESNIZERE (BF 1004H12E) O
SEFEBLTCRIEOT AHZOWTEESHZOE—I1E
DETEFIMARZEDET,

[T LSRR (213 AR DX SICKIRIRBECHERITIC IS LT
bIEERUSEIBHRENICHSIISS5BEDOXELSEMDRE
RATREEZREL. ENSZHRERELTRAGOETZZ D
DEELEER - BB EEZHBVET (KA).

B RHRBCHI AT R T — 7 SZ RIS

O TR LRTE ® RNAREHT

© LEERMT ® XY IRIB <IN ISR AT
o (SERERHT o IBSRE RN

B SERERETR R N — 718

o ERAERAT/ A TS ® AIERIFEN—2DIBR

O RENT/ LT/ T—ay e BEEIEHRNIER i

® ZERS U BTN

NSO EEHE S Sz, EIDEEFEMFIPTZ %
HWEEL. ST DMBH BT ST A EHME L Ty
bO—=0% ML D ELUTIEROZEDBEICHIZDET (K
B). MIFESRARED T, REMFIENIEE 222, BT
XIEE 258, B A8 ROIMBHEE 16 DXZ - HiFTHEE (B
B 25) hoSmLTLEd,

A Research
(A) Researchers granted MEXT/JSPS Kakenhi ] [:> papers
Samples ‘ Data/results ‘
T 4 4 L2 4
— J4 11 1
Vel -
analysis - ® z = =
T N o o c 3 o o
Variation analysis @ 3 = g 3 It
= ™3 — % fed & 5 {0 = &
= o} > 3 &7 2 o
8 Epigenetic =) 3 a © £ S Open
& [?ranalysis Mo 2 —z—e2—2 M = D
< g 5 3 o a 5] Science
b RNA analysis I3 5 & < = 5
S Y 3 —a — 25 H> 3
S > =} = = =
5 - | |E g 2
=t o —S — — & I
a 2
wu «
Ultra-high
o sensitivity analysig gl 1 1 | | >
— L
Large scale DN . Technology
|| |sequencing group Advanced bioinformatics group Development
Platform for Advanced Genome Science

Members at NIG BRI CTEEIISHVIE

In order to understand life, massive and highly accurate
DNA sequence analysis has become more important than
before. To meet this situation, it is essential to develop a
large-scale and state-of-the-art genome analysis system and
to share it with the research community. Platform for Ad-
vanced Genome Science (PAGS) was adopted for this pur-
pose for six years from 2014 as a platform in Grant-in-Aid for
Scientific Research (KAKENHI) on Innovative Areas — Plat-
forms for Advanced Technologies and Research Resources
funded by MEXT. We provide such a genome analysis sys-
tem for researchers who are granted KAKENHI and selected
by the selection committee.

In PAGS we will provide a variety of technologies, com-
bining the following 6 items in large-scale DNA sequence
analysis and 5 items in advanced bioinformatics analysis as
warp and weft as shown in Figure.

W Large-scale DNA sequence analysis

® de novo genome analysis  ® RNA analysis

® \/ariation analysis ® Metagenome analysis

® Epigenetic analysis ® Ultra-high sensitivity analysis

B Advanced bioinformatics analysis

® Pipelines for basic analysis ® Knowledge database for Al
® Comprehensive annotation ® More advanced bioinformatics
® Multi-omics analysis

To promote the PAGS activity, the National Institute of
Genetics as the core institution of PAGS has established a
network for cooperation with the institutions to which the
participating members belong to promote the PAGS activity.
Currently 48 members in total are participating in PAGS from
16 universities and research institutes (25 departments).

(B) | Researchers granted MEXT/JSPS Kakenhi |

- ¢

Managing group
National Institute
of Genetics

U. Tokyo
Grad. School of
Front

Data/Results

Osaka U.
Grad. School of Medicine

Cooperation

Other
he platforms

Tokyo Institute of
Technology

U. Tokyo
Hospital

U. Tokyo
Graduate School of Science

Large-scale DNA
sequencing group

Advanced
bioinformatics group

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

http:/www.genome-sci.jp/

ORFURT LT

TOYODA, Atsushi
OZH

KOHARA, Yuiji
Principal Investigator, Project Professor

| NREEA

MFEIRAERE - BEHE R —F/ L%REB sz

XI5 - JATLMTEIET — 9T+ T RAERBERERE

SIERZTHES

Large-scale DNA sequencing group
Project Professor
B o

FUJIYAMA, Asao Project Professor
—BRLRMER w00

INOUE, lturo  Professor

OEEIEERET

Advanced bioinformatics group

KUROKAWA, Ken  Professor OGASAWARA, Osamu  Project Associate Professor

OFN 58 sz —/NER 3B mmems

MORI, Hiroshi  Assistant Professor NOGUCHI, Hideki  Project Professor
- EE s OBFFOZM s

NAKAMURA, Yasukazu Professor KONDO, Shinji  Project Associate Professor
OFFHR— sz AR moesmx

(O MEENIEE. — | EEMATIEE)

RN BRI ERT, ARAZ, JUNKE, FURERAZ, FERZ. BR - YRTLMFEMET 5 U TOAAER PR, EXRRRSHIT. BICERAR HEAF.

LBERE REPAH. REPIIER AR, FAEAZ. 1S DNAFAZFEAH
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NIG-JOINT (Joint Research and Research Meeting) | s@ms: - msea

ESCEGFHTRTE. EnFICEISMEMADOHRRELT, KE, AFREE OHBEMFTZRBIICZIT ANTLE T,

ERANOIRTE CHERN B OESERMTDIZ0. IERILKDATNOHE EFMADIRFREIC LD [HEMT] RO [MFR=] Z2FEBLTVED,

REITRILDIC BFZOHBEMFEDTONTED, 2017 FEHET 103 HOHBMATTEE 1 8HOMRSZETL. BELGHREDHITTNET,

As the central institute to study various aspects of genetics, the National Institute of Genetics (NIG) positively accepts collaborative re-
search between NIG and universities or other institutes. In order to offer collaborative research opportunities to researchers, NIG has been
conducting “Collaborative Research” and “Research Meeting” between researchers inside and outside of NIG.

As shown in the next page, many collaborative researches are held every year. In 2017, 103 Collaborative Researches and 18 Research

Meetings have been held and achieved excellent results.

> NIG-JOINT

| #Emz

[HEMTE] 8 ESLECFMITFIADMTEE DS DFRAHICED
=, ENDECEMFFTNAOMFELAICKD. HEDHFTRAICD
WCHBL TSR T, RO IBRAICDIITTEEETOCLED,

[HEATE (A) ] [ERHEEIMTT] (CEIRSNS &, Ei - 51mD7z0
|SECHE R g ST DIRE - BB D e d, [HEHMTE (B)
TIIE - BEBROMFREDSHESNE T,

Based on the application from researchers outside NIG, NIG
researchers collaborate with them for conducting the research on
the subject of application. The following three categories are solic-
ited for NIG-JOINT [A], [I] and [B]. In NIG-JOINT [A] and [l], travel
and accommodation expenses are provided to visit NIG for con-
ducting discussion and experiment. In NIG-JOINT [B], travel, ac-
commodation and research expenses are provided.

Developmental genetic studies on the morphogenesis and meristem function of rice

AXDFERBIEIRE A ) AT LEREIC BT 5 FABIZF BT ZE

v
AREGBEFRIATER

ZEGZT HIRPD
B B

TEAURTLICE T 25D BRI

School of Science

The University of Tokyo
YASUI, Yukiko, Postdoctoral Fellow (JSPS)
HIRANO, Hiro-Yuki, Professor

We revealed that FON2, a nega-

DF B DRI, BYEEZORT
HEBHEEDI DTHD. B, &
MIEDHRNAREELDTZ fon2BEZ B

tive regulator of stem cells, and Os-
MADSS3, an organ identity gene, play
a crucial role in regulating the determi-

nacy and maintenance of the floral

EITDREREETFELT OsMADS37%Z[E) o
stem cells in rice.

Ellz. CORRZTHEICHREETRFN
FREED, FON2E OsSMADS3H A %
DIEAVRTLDBRMEEZ DifEFFICE
BREFIE5ZZL VWS ZEZHESMNCL
=8

» Joint Research Meeting

[HR=] i3 EILEEFMTEFNANOHREDSDERAACEDE,
ERDEGCFATFTNAN OB AN CTER T SMFERTI. SRS
Tl SERLEROMTONTCNE T,

Based on the application from researchers outside of NIG, Joint Re-
search Meetings in small groups are held for information exchange and ac-
tive discussion.
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List of Funded Proposals (NIG-JOINT)
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Single-cell manipulation of cerebellar granule cells

Intensive Shelf Screen for the Identification of Novel Hindbrain Labeling Zebrafish
Transgenic Lines

CIS Ty B DR

S F TR BMERIEIC LD TENRE

Using zebrafish to investigate and interfere with activity dependent myelination in vivo
Atlas registration of transgene expression

Study on development and anatomy of liver in Gal4 transgenic zebrafish lines
YIS0y ME Ry T TOFEERHER CHI AN VIR RIS T\ —
NSy TRBDRR

Optogenetic dissection of neuron-glia interactions in behavioral circuits
Identification of Interneuron Subtypes in the Zebrafish Spinal Cord

Identification of Pronephros-specific Enhancer-Trap Lines of Zebrafish
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Transcriptome Profiling of Tobacco induced Oral Squamous Cell Carcinoma of
South India using Next Generation Sequencing
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The University of Texas at Austin, Dept. Neuroscience

Centre for Integrative Neuroscience,
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The Institute of Anatomy, University of Bonn, Germany

National Institute of Child Health and Human Development,
Section on Behavioral

University of Yangon Zoology Department
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University of California, UC Berkeley,
Department of Molecular and Cellular Biology
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University of Michigan
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Genetic and Translational Modeling of Pediatric Fusion Gene-Positive Sarcomas in Zebrafish
Sex determination in zebrafish: a screen for transgenics expressed in transitioning gonads
Understanding the physics and cell biology of animal reflectors

Genomics of parallel evolution in Japanese and European sticklebacks

Control of DNA dynamics: Interplay between DNA compaction and gene expression
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International Activities
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B Activities toward international cooperations

NIG conducts various programs to support the entire scientif-
ic community and to strengthen interactions among researchers
worldwide. The “NIG-Joint” collaboration grant includes a special
program to support visitors from abroad. Among the genetic
strains resources that NIG develops and provides to the commu-
nity, more than 40% are sent to researchers outside Japan. NIG
has supported many workshops aimed towards promising inter-
national 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 presentation - called
the “NIG Method” - and disseminates this methodology to aid
globalization of the scientific community.
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B NIG International Symposium

Each year NIG organizes an international symposium to pro-
mote research and academic interaction among researchers from
diverse backgrounds. The 2017 event was titled “Life, Environ-
ment, and Evolution Revealed by Genomes” commemorating the
30th anniversary of DNA Data Bank of Japan (DDBJ) in Mishima,
which is a part of International Nucleotide Sequence Databases (INSD).
The support came from TERUMO Foundation for Life Sciences
and Arts, Mishima City, Mishima City Board of Education, Science
Council of Japan, Pharma Valley Project of Shizuoka Prefecture,
and six companies (Asahi, Suntory, Kirin, Morinaga, TRAHED, and
JCHM). In addition to invited or reviewed oral presentations, a
training course of databases by four domestic research institutes
and a poster session including submissions from eight neighbor-
ing high schools attracted total 293 people in three days. Video
lectures are available online from TogoTV.

Symposium website = https://www.ddbj.nig.ac.jp/ddbj30th/
Video lecture website = http://togotv.dbcls.jp/en/?search=NIG

= Date: May 27-29, 2017 = Venue: City Hall of Mishima
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International Researchers in NIG

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 re-
ceive assistance from the Group for Internationalization Promotion
(GIP) with their initial move to Japan — and throughout their stay at
NIG / SOKENDAI. The support offered by GIP includes help in
visa applications, administrative procedures upon relocation/em-
ployment, flat hunting and medical care. GIP will also provide use-
ful information of the area to enrich your academic and personal
life in Mishima. Free Japanese lessons are offered to those who
wish to learn Japanese language.

For more details, visit GIP web page:
https://www.nig.ac.jp/jimu/soken/GIP/index.html

Name / Subject title / Affiliation %%/ fiF5:5RE i@

Postdoc 1&EHIFRE
LEE, KyungBum
Z B

Reception and quality control of the massive submissions at DDBJ

DDBJ [CHITDBERIREEFIBROZANICESKEL

DDBJ Center
DDBJtzV4&—

Postdoc 1&EHIFRE
SHIBATA, Misa (JIN, Yinhua)
Ll (& 8RE)

Study on asymmetric cell division in C. elegans

RROIEIMD RIF B DT

Multicellular Organization Laboratory
ZHMBEEMTIE

Postdoc 1&EHIFRE
AILANI, Deepak
PASZ, TH—/ W

Genetic studies on behaviors and brain functions in zebrafish

BIST1w2alC B3 ATE EBIBEDIEEF RIRRT

Division of Molecular and Developmental Biology

DR EFAFUERRT

Postdoc 1&EHIFRE
LI, Donghan
Z FR

Analysis of lipid spectra and international coordination

BBV A RISV DERNT & ERREE

Laboratory of Biological Networks

EmpRYSD—IRE

Postdoc 1B8+HFRE
HETTIARACHCHI, Nadeeka Nilmini
NYTATPSFYF, FT4—H ZI)==

Genome sequence analyses of various organisms

SESTEEN DT LECYIREHT

Division of Population Genetics

ESSib i

Postdoc 1B8+HFTE
TA, Kim Nhung
4, ¥ Zavd

Genome wide association study on seed traits in wild species of rice

BEARD RS EFEEREDY LIARP YTV B

Plant Genetics Laboratory
TEEEIATTE

EEZ7A International Activities
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Activities and Events for Research Promotion
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> Events

INAZAIANYVRI DI Dr. Mizuuchi Kiyoshi 588

B NIG Colloquia

Seminars are held every Friday by researchers at the institute
to discuss 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

Biological Symposia are held throughout the year, featuring
distinguished speakers in many areas of biological sciences, from
universities and institutions worldwide.
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B Open House

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

B Public Lecture

Once every autumn, NIG holds a public lecture in Tokyo, pre-
sented by its faculty.



Cyber Museum of Genetics

https://www.nig.ac.jp/museum/
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Department of Genetics

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

National Institute of Genetics (NIG) functions as
the Department of Genetics, SOKENDAI (The Gradu-
ate University for Advanced Studies) 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 fre-
quent seminars, journal clubs, and workshops on sci-
entific writing and presentation. Highly qualified
students can receive financial aid. For more informa-
tion 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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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, development, 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 proposals. NIG houses tremendous re-
sources for basic research in life sciences, such as the well-estab-
lished DNA database (DDBJ), an extensive collection of natural
variants and mutant strains of various model organisms, and state
of the art research equipments.

B Small Lab Size

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

HREMEAZRASZ EmRZMZR BEFEIN Department of Genetics, School of Life Science, SOKENDAI
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B Diverse Courses and Frequent Seminars

The Department of Genetics offers diverse courses aimed at
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 sys-
tem students can take courses in various disciplines provided by
other departments of SOKENDAI. A large number of seminars
covering various fields of life sciences are held at NIG, including
“Biological Symposia” featuring eminent scientists from all over
the world. In addition, members of NIG present their progress
during the past year at weekly “NIG Colloquia”. Graduate students
are invited to lunch with seminar speakers, where students have a
chance to personally talk with internationally renowned scientists.
Almost all the seminars are given in English, and the graduate
course lectures are also given in English. Knowledge of Japanese
is not required for completing the graduate program and obtaining
PhD degree.

B Team Teaching

NIG has a policy that “all” faculty members should be involved
in the education of each student. In addition to the thesis advisor (Pl
of the lab in which the student belongs to) students receive guid-
ance and support from the “Progress Committee”, whose mem-
bers 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 envi-
ronment 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 confer-
ences.
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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 collabo-
rations 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 scien-
tists from abroad. Interacting and networking with researchers
with diverse levels and backgrounds is an ideal way for students
to develop broad and balanced views as mature scientists.

B Life Science Joint Retreat

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

AR AR ER BIEFEEIR Department of Genetics, School of Life Science, SOKENDAI
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» Various Aids to Students
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NIG and the Department of Genetics conduct various activities to support graduate students and enrich its graduate program.
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B Financial Aid

Students accepted to the special graduate program for inter-
national students will be granted financial support. Third year stu-
dents can also apply to a “Research Fellowship for Young
Scientists” grant sponsored by JSPS. Other financial aids are also
available.

B Aid in Finding a Job

To help our graduates find jobs after obtaining their degrees,
NIG collects recruitment information for positions such as post-
docs and assistant professors and informs the graduate students
and alumni using a web page and a mailing list. The Department
of Genetics has agreements with two external programs that sup-
port career development of students in PhD courses.

B Travel Funds

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

B NIG Dormitory

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

B Courses on Scientific Writing and Presentation

Scientist must not only make new discoveries, but also com-
municate new findings effectively to others. The ability to present
and discuss science in English is thus an essential skill that must
be learned within your graduate career. The Department of Genet-
ics offers many courses and workshops on scientific writing and
presentation, including a special scientist training program called “NIG
Method”. For details please take a look at the following URL:
https://www.nig.ac.jp/jimu/soken/courses/OSC/OSC_I.html

REMFTAZIAS EREMTTR BEFER Department of Genetics, School of Life Science, SOKENDAI




» Research Internship
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B Undergraduate Research Internships at NIG

NIG offers a 6-week undergraduate research internship program for interna-
tional 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 provid-
ed 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 depart-
mental 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/index.html

» Graduate Education at NIG
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Educating future generations of scientists is central to the
mission of NIG. Our graduate program provides many opportuni-
ties 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.

Systematic identification and characterization of regulatory elements derived from human endogenous retroviruses.
Ito, J., Sugimoto, R., Nakaoka, H., Yamada, S., Kimura, T., Hayano, T., and Inoue, |. (2017). PLoS Genet 13,
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» Programs to Host Researchers
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| recommend students to come and feel the atmosphere of NIG.
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https:/www.nig.ac.jp/nig/ja/about-nig/how-to

NIG accepts students who belong to other graduate pro-
grams (master’s course or doctor’s course) and provides research
environment at the Institute. NIG also offers ample opportunity for
post-graduate education and international exchanges. In addition
to institutionally-funded postdoc positions (NIG postdoctral fel-
low), one can also work at NIG through externally-funded postdoc
grants (MEXT and JSPS Programs) or grants to individual labora-
tory. In addition, NIG welcomes sabbatical stays of foreign faculty.
Please contact your proposed mentor/host/hostess for details on
the programs.
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Associate Professor, Laboratory of Embryonic Stem Cell Research,
Institute for Frontier Life and Medical Sciences, Kyoto University

RIRKRFRF e T RFTRDEZER

Associate Professor, Graduate School of Engineering, Osaka University
RE TS R F BREIRAT I L 9—>30 D30\ TE
ERFTERIHIR

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

REARKRZEEFAT - SRS —ERFER D THIER
Professor, Division of Reproductive Engineering, Institute of Resource
Development and Analysis, Kumamoto University
BREHIRAMEREE AT 0/ 00— 5—EE R A
BERRR

Director, Culture Collection Division, Biological Resource Center, National
Institute of Technology and Evaluation
RRAZEFNEEESOECERMA Y I —F
Director, Fungus/Mushroom Resource and Research Center, Faculty of
Agriculture, Tottori University

REPRZERIGMTAIENR

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

PGB NE I sl e T B

Professor, Graduate School of Science, Osaka City University
BCRRRFORN A AV Y22 S — IR RIBR ER

Head, Cell Engineering Division, RIKEN BioResource Center
RRAFERZRFANERR /L IOty - BimsiE
E3¢54

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

SEPRF R B A RFTR IR

Associate Professor, Graduate School of Agriculture, Kyoto University

B B

NARUSE, Kiyoshi
szl
NISHIO, Takeshi
CHIRE—
NITASAKA, Eiji
1ZBEE
NITO, Nobumasa

RE &

NEMOTO, Hiroshi

#EF 2

BANNO, Yutaka

fBmmE

FUKUDA, Hiroo

EREIUE

FUJISHIMA, Masahiro

s M

HOSOYA, Tsuyoshi

MEES
MASUYA, Hiroshi
MEIBA
MATSUI, Yasuhisa
REF—
MATSUDA, Yoichi
—HET
MITANI, Shohei
MHEZE
MURATA, Takehide

A HE
MORI, lkue

KOSE
YAGUCHI, Takashi

ZEN=Til
YUMOTO, Takakazu
HR OZ
YOSHIKI, Atsushi
PEUESES

WATANABE, Atsushi

BRI ST ER A Z M FPmE (SR E Y PR (T
iR

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

RIERFRF R AATRIHR

Professor, Graduate School of Agricultural Science, Tohoku University
FUNKRERF RS AT TR a8RT

Lecturer, Department of Biology, Faculty of Sciences, Kyushu University
ITEARFAEYPE T FEMEIA VS —R

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

B¥ - BRERRITREMAHBECEREVI—R

Director, Genetic Resources Center, National Agriculture and Food
Reserch Organization
JNARERFRRFM AR EE G FERAERMFT T 9—#
®

Professor, Institute of Genetic Resources, Faculty of Agriculture,
Graduate School of Bio Resources and Bioenvironmental Science,
Kyushu University

RRAZAZEZRAFREE
Professor, Graduate School of Science, The University of Tokyo
IIAORZARE BRI ZAFTRIZNR (S6n)

Professor (Specially Disignated), Graduate School of Sciences and
Technology for Innovation, Yamaguchi University

ER B EEATTE R SRR TR
Senior Curator, Department of Botany, National Museum of Nature and
Science

BEFERT A VY — 25— D ARIRERIEH LA FER
FE1ZvhU—49—

Unit Leader, Technology and Development Unit for Knowledge Base of
Mouse Phenotype, RIKEN BioResource Center

LR E S RSP E R B R > 5 — 2%
Professor, Cell Resource Center for Biomedical Research, Institute of
Development, Aging and Cancer, Tohoku University

BHBREARE AR R A A T TR
RV

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

R FEMARFZEFME _EBFH=HIE
Professor, Department of Physiology, Tokyo Women’s Medical University
School of Medicine

BCERRTEPN A A VY2V S —BLFHRBRESEMTT
8

Senior Research Scientist , Gene Engineering Division, RIKEN
BioResource Center

BEEAFAFGEAMFTRER

Professor, Graduate School of Science, Nagoya University
FERFEREFIT L IR

Associate Pfrofessor, Medical Mycology Research Center, Chiba
University

REBRZEREMFANR

Director, Primate Research Institute, Kyoto University
BLR2BRATERN A A VY- 5 —RBEEER
Head, Experimental Animal Division, RIKEN BioResource Center
TUNRERA SRR AT EHIR

Associate Professor, Faculty of Agriculture, Kyushu University

YORNEES FINNEE  Mouse Bioresource Committee (Non-NIG members)
TAEE REARZEDRBFIATT - TELVI—RBETI DB RED REERZABEIRAT - RS- ERRHEN AR
ARAKI, Kimi Professor, Division of Developmental Genetics, Institute of Resource NAKAGATA, Naomi Professor, Division of Reproductive Engineering, Institute of Resource

B —

OBATA, Yuichi

BASE

KURAMOTO, Takashi

ANE &

KOMINAMI, Ryo
B A

SUZUKI, Osamu

Development and Analysis, Kumamoto University

BBLERRTERR A AUV -2V S —R

Director, RIKEN BioResource Center

REPRFARF SR AT M BRI SR BRSO IR

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

RAFEFMLEHR

Professor Emeritus, School of Medicine, Niigata University
EEER - @R - REMFPTRBET /) SRR ERTT)—
Research Leader, Laboratory of Animal Models for Human Diseases,

National Institutes of Biomedical Innovation, Health and Nutrition
(NIBIOHN)

MITRA

HAYASHIMOTO, Nobuhito

B B
YOSHIKI, Atsushi

K18

YONEKAWA, Hiromichi

EME—

WAKABAYASHI, Yuichi

Development and Analysis, Kumamoto University

ERREMIRRIARATICLASEZS VIV 9—K
Director, ICLAS Monitoring Center, Central Institute for Experimental
Animals

BLZRATERAN A AV — Rz 5 —REBEWIREER

Head, Experimental Animal Division, RIKEN BioResource Center
REEEF SIS ZPHHEE

Senior Researcher, Tokyo Metropolitan Institute of Medical Science
FERDAEYI—RFPRREDARTI) — T EBEARE
=3

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

&= Management
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(2017 FEZEEB)
(NEES

FT9AZE  Rice Bioresource Committee (Non-NIG members)

BEXIET
ASHIKARI, Motoyuki
HE B

IZAWA, Takeshi

alllE—
ISHIKAWA, Ryuii
STIEET

EBANA, Kaworu

BE @
OKUMOTO, Yutaka
STREE
KAWASE, Makoto

e
KITANO, Hidemi

2REE
KUBO, Takahiko

ARNLES

KUMAMARU, Toshihiro

BHERFERERAF BT Y 5 —#%

Professor, Bioscience and Biotechnology Center, Nagoya University
RRARFAF R P FRT T HIR

Professor, Graduate School of Agricultural and Life sciences, University of
Tokyo

ShBIRZRF EE R B

Professor, Faculty of Agriculture and Life Science, Hirosaki University
R - BREXRRSMARBECEREVI—TFT—LR
Team Leader, Genetic Resources Center, National Agriculture and Food
Research Organization

FEPREARF IR TR IR
Professor, Graduate School of Agriculture, Kyoto University
FORARE R IRIERES

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

BHERFEMRERATN BT Y 5 —HR

Professor, Bioscience and Biotechnology Center, Nagoya University
TUNARZE R SR R FT IR

Associate Professor, Faculty of Agriculture, Kyushu University
TUNKRFERF SR RRT TR ER

Professor, Faculty of Agriculture, Kyushu University

(LN

SATO, Kazuhiro

SHEP
TERAUCHI, Ryohei
tH—7

DOI, Kazuyuki
1FEE
DOMON, Eiji

BEHET
NASUDA, Shuhei
M (5
MATSUOKA, Makoto
ZH 5

YASUI, Hideshi
s
YOSHIMURA, Atsushi

B LR Z BB AR TR

Professor, Institute of Plant Science and Resources, Okayama University
RERFRFRRARTRIHR

Professor, Graduate School of Agriculture, Kyoto University
BEERFARF AR AFIDEHIR

Associate Professor, Graduate School of Bioagricultural Sciences,
Nagoya University

BE - BREERRITRESHARBECERT S —HRELFE
[ =|

Senior Researcher, Genetic Resources Center, National Agriculture and
Food Research Organization

RERZRARRENFRNERIR

Associate Professor, Graduate School of Agriculture, Kyoto University
BEERFEMREERAN BT 9 —H%

Professor, Bioscience and Biotechnology Center, Nagoya University
TUNARERF SRR AT EHIR

Associate Professor, Faculty of Agriculture, Kyushu University
TUNARFER AR AT R

Professor, Faculty of Agriculture, Kyushu University

KEE/NEES FIANEE E. Coli Bioresource Committee (Non-NIG members)
550" BEERPFAFEIEZEHR JIFHBEA TEBARF E e EEUR
AIBA, Hiroji Visiting Professor, Faculty of Pharmaceutical Sciences, Suzuka University KAWAGISHI, Ikuro Professor, Department of Frontier Bioscience, Hosei University
of Medical Science
o . . _ BB b7 15 AN St B =t
*XUJH E HEBRFZDANR - BEERZRFPTEIR SATO, Tsutomu Professor, Department of Frontier Bioscience, Hosei University
AKIYAMA, Yoshinori Professor, Institute for Frontier Life and Medical Sciences, Kyoto . L RO
University B@fﬁﬂﬁg IHARFEZE R
e R SEKINE, Yasuhiko Professor, College of Science, Rikkyo University
TRE ez EBIER A BRI IS - - T
ITAYA, Mitsuhiro Professor, Faculty of Environment and Information Studies, Keio an:‘ = BRI ERFRERMBIRRA TR
University TANAKA, Kan Professor, Institute of Innovative Research, Tokyo Institute of Technology
IR REEERFMIMEES — P —F IO~ P& = RIRARFE AR AR E LR ATTR 2R
ITO, Koreaki Senior Research Fellow, Research Organization, Kyoto Sangyo University TOBE, Toru Professor, Graduate School of Medicine, Osaka University
ANSCIEY=E ERUHFIFRMAZ A A L ELIR ROES TERFEREFMIT L5
OGASAWARA, Naotake Professor Emeritus, Nara Institute of Science and Technology YAGUCHI, Takashi Associate professor, Medical Mycology Research Center, Chiba University
NEJCHE BRI BFAT PR EULES RREERNFEGHNFZHZELR
OGURA, Mitsuo Professor, Institute of Oceanic Research and Development, Tokai YOSHIKAWA, Hirofumi  Professor Emeritus, Faculty of Life Sciences, Tokyo University of
University Agriculture
L TUNARFERF AT IR SHEE— BRRFRFGR AR A/ N\—2 3 TR

KATAYAMA, Tsutomu

NETRET M MIEEERE S

Professor, Faculty of Pharmaceutical Sciences, Kyushu University

YOSHIDA, Ken-ichi

Professor, Graduate School of Science, Technology and Innovation, Kobe
University

FT7ZEE  Ethics of Research Involving Human Subject Committee (Non- NIG members)

BAA

AOKI, Hisanao
NI

ODA, Tsukasa
BEREE
KUROSAWA, Kenii

eI L B LR RIEEERE S

AARZZEHR

Emeritus Professor, Nihon University

RARZRFEHE

Professor, School of Law, Nihon University

HRNBILCEOEREVI—BR

Director, Kanagawa Children’s Medical Center

FTAEE

/IRERER
KOBAYASHI, Setsuro
HOEF
NOGUCH)I, Motoko
TEEYF

WATANABE, Taeko

BERI = BIteEARHE
Teacher, Mishima Kita High School
TC « BARAZHIR

Former Professor, Shizuoka University

EEFEMEREER

Curator, Sano Art Museum

Ethics of Human Genome Research Committee (Non-NIG members)

BAA

AOKI, Hisanao
N

ODA, Tsukasa
BERET
KUROSAWA, Kenii

AARZZEHR

Emeritus Professor, Nihon University

HARZRFEHE

Professor, School of Law, Nihon University

BRRICEBEREV IR

Director, Kanagawa Children’s Medical Center

IR
KOBAYASHI, Setsuro
BHOEF
NOGUCH)I, Motoko
R T

WATANABE, Taeko

BERI = BItREFARHE
Teacher, Mishima Kita High School

7T+ BRI

Former Professor, Shizuoka University

EEEMEREER

Curator, Sano Art Museum

MR EES FIAEE  Conflict of Interests Committee (Non-NIG members)
Ve MBI R F R F B P R TT IR
SETO, Atsushi Professor, Graduate School of Commerce, Otaru University of Commerce

EE  Management



Research Staff and Students of NIG

| mezEms - mws - 24

(2018%F 481 BR7®)

EFEEFE%  Department of Population Genetics

& E &) Director-General KATSURA, Isao Frmrs Gl SEm Head SAITOU, Naruya
EIFfE WaRE Vice-Director SHIROISHI, Toshihiko
o EEFPE(EFTERFT  Division of Population Genetics
BFfE T ARBAL Vice-Director ARAKI, Hiroyuki B B RS Prof. SAITOU, Naruya
DFEEFFEZ  Department of Molecular Genetics B # IFh TAES= A, Assist. Prof. SN UleH7
BEHTE  AHITRF IR Postdoc HETTIARACHCHI, Nadegka Nilmini
AFRTE G AL Head ARAKI, Hiroyuki
o E(LIE(GHTFTERFS  Division of Evolutionary Genetics
o D FHARR T SEAFS 8PS Division of Molecular Cell Engineering B s FHY, EOY Pk, AKASHI, Hiroshi
E BEFA Prof. KANEMAKI, Masato B % WAKS Assist. Prof. MATSUMOTO, Tomotaka
B % EEE8% Assist. Prof. NATSUME, Toyoaki NG NI TR, F4T)) SOKENDAI Student  KAWASHIMA Kent, Diel
BEMRE  YUb—Y, NI— Postdoc SANTOSA, Venny KRR LITFKE SOKENDAI Student  YAMASHITA, Haruka
HRE KRR Researcher MIZUGUCHI, Akemi
MEE =JI|BBF Researcher ASHIKAWA, Tomoko o SEEEEFHAFEEFY  Division of Ecological Genetics
RS AIARINTp, P4y SOKENDAI Student  YESBOLATOVA, Aisha ] JtE% 8 Prof. KITANO, Jun
B % allfE Assist. Prof. ISHIKAWA, Asano
HHRLE(RAATER  Department of Cell Genetics BIHRE R R Postdoc KAKIOKA, Ryo
s () ALY - ARAKI, Hiroyuki ERm =] L p2 Postdoc YAMASAKI, Yo
WAL AR SOKENDAI Student  HOSOKI, Takuya
o AEYRBIGFAZEEFS  Division of Microbial Genetics
B B SeARBARZ Prof. ARAKI, Hiroyuki WEBEHIFE%  Department of Integrated Genetics
MREHRGH B Head KAKUTANI, Tetsuiji

o HAHRRDELATZZERFY  Division of Symbiosis and Cell Evolution

B B =i SED Prof. MIYAGISHIMA, Shin-ya o NIBEGHFEERFS  Division of Human Genetics
B # BRESC Assist. Prof. FUJIWARA, Takayuki E H_ Hi%ER Prof. INOUE, Ituro
BrmRs  EEERs Postdoc HIROOKA, Shunsuke B % FRfEESE Assist. Prof. NAKAOKA, Hirofumi
Brme AMEER Postdoc OHBAYASHI, Ryudo BIMIRE  ANER Postdoc KIMURA, Tetsuaki
E}Zﬂ%%}@%ﬁé% 8 = JSPS Research Fellow  ONUMA, Ryo HRE FAREKX Researcher SUGIMOTO, Ryota
SRS HEN JSPS Research Fellow KOBAYASHI, Yusuke WEa =TS Researcher HATA, Chihiro
BRGNS SmeE JSPS Research Felow  UZUKA, Akihiro WAL s SOKENDAI Student  NAKAKURA, Saya
S Svea BOHED JSPS Research Felow DC - WATANABE, Koki i # 98t SOKENDAI Student  LO, Chun-Hsuan
IR E I3, UV T4 SOKENDAIStudent JONG, Lin Wei HWHARE TFLPEXR SOKENDAI Student  SHIMOYAMA, Ryota
{E{REIGHIZER  Department of Developmental Genetics o BIEEEHIZEEFY  Division of Agricultural Genetics
Mre s || s— - KAWAKAMI, Koichi E BAHIC Prof. KAKUTANI, Tetsuii
B % EaSHA Assist. Prof. TARUTANI, Yoshiaki
o FREEEFEEPY  Division of Neurogenetics B # FEER— Assist. Prof. INAGAKI, Soichi
B B HEBA Prof. IWASATO, Takuj BtiEs  RR = RETEE HOSAKA, Aoi
R RRES SOKENDAI Student  NAKAZAWA, Shingo ﬁi@ﬁﬁyfi - Tk 48 SOKENDAI Student - SAITO, Raku
WRRE IUFY-3, 5-H—3 SOKENDAI Student  KANDASAMY, Ramasamy g‘gj@gi@%? KRB gggggoﬁ%ﬁ%gﬁlon OYA, Satoyo
WAL T B8R SOKENDAI Student  WANG, Luwei . o _ .
RS JNZILD—, "1 SOKENDAI Student  BANERJEE, Piu " BRAAERTEEIE  Division of Brain Function
B B SERZDH Prof. HIRATA, Tatsumi
o {JEAFEAERAZRERFT  Division of Molecular and Developmental Biology By # JII5EEE Assist. Prof. KAWASAKI, Takahiko
o= N ss— Prof. KAWAKAMI, Koichi B B RD—, WY Asist Prot ZHU, van
B o ) |foE PR ASAKAWA, Kazuhide SEZHIRRE ook (1470) B9ZS  JSPS Research Felow  IWAI (TAKEKOSHI) Lena
S HEE ¥ Assist. Prof. MUTO, Akira
BiRE  mEms siies TANABE, Hideyuki HABEIE 45— Center for Frontier Research
[ =R =P/ 311 2) Postdoc SHIRAKI, Tomoya tus5—E (G8) BEHRET Head SAGA, Yumiko
BEHRE PASZ, 74—/ Postdoc AILANI, Deepak
BELIRERS aRIE JSPS Research Fellow KOTANI, Yuri o {ERAZERIFIMIZEE  Cell Dynamics and Organization Laboratory
R /NHER Assoc. Prof. ODA, Yoshihisa
BIARE  (ERARSE Postdoc SASAKI, Takema
LTS RElE Special Collaboration  \AGASHIMA, Yoshinabu

MERHEHE - S - 224/ Research Staff and Students
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BRIHERAMRS gz
-

(G e ot iy Special Collaboration SUGlYAMA, Yuki

Research Student

o EEAN/\AFAOI—FFE  Quantitative Mechanobiology Laboratory

TEHIS EXRE X Assoc. Prof. SHIMAMOTO, Yuta
B E Bt % Postdoc SHIRATSUCHI, Gen
=] e Researcher YAMAOKA, Megumi

o P RAELSEZZE  Chromosome Biochemistry Laboratory

Vizaes MLUZES Assoc. Prof. MURAYAMA, Yasuto
BHEE B|1BEF Postdoc KUROKAWA, Yumiko

o AT ILNIBERISIFZRZE  Systems Neuroscience Laboratory
RS AR BB

Assoc. Prof. KUBO, Fumi

REMRTTE 5 —

Genetic Strains Research Center

oI —RG) CREH Head NIKI, Hironori

o [HABYIEEHIZEE  Mammalian Genetics Laboratory

B = WarRE Prof. SHIROISHI, Toshiniko
By % SHE/T Assist. Prof. TAKADA, Toyoyuki
BiprE KEFEC Postdoc AMANO, Takanori
BLife M OKB)EF  Postdoc OKA (KISO), Ayako
BLEMRE I &0+ Postdoc SAGAI, Tomoko

o FAETEHIFEE  Mammalian Development Laboratory

B B EBHETF Prof. SAGA, Yumiko

B # g E Assist. Prof. KATO, Yuzuru

B # LZEBEET Assist. Prof. AJIMA, Rieko
BERE e S =] Postdoc HIRANO, Takamasa
BERE H EohE Postdoc INOUE, Hiroki
BRE MHE B Postdoc OKADA Hajime
= MNRAEST Researcher MURAOKA, Masafumi
sy B JSPS Research Fellow DG FUKUDA, Kurumi
s BHMEE JSPS Research Fellow DG SHIMADA, Ryuki
AL SAb, 4% SOKENDAIStudent WRIGHT, Danelle
WM & BB ol Gy, sesso

o YOREFEMITE  Mouse Genomics Resource Laboratory

TEIS /N Assoc. Prof. KOIDE, Tsuyoshi

B % DREF Assist. Prof. TAKANAMI, Keiko
IEmmiE =] HE % Postdoc TANAVE, Akira
HRAR A PNESE] SOKENDAI Student  NAGAYAMA, Hiromichi
TN HERF SOKENDAI Student  UEDA, Naoko
KL Y5-77 J')-4 74 SOKENDAI Student MALLARAPU, Lalitha Devi

o /NEUESERIFAITZE  Model Fish Genomics Resource Laboratory

yizse) BEHAIR Assoc. Prof, SAKAI, Noriyoshi

By % SRS Assist. Prof. KAWASAKI, Toshihiro
BLHARE  SHORT Postdoc IMAI, Yukiko
BEHAEE A Postdoc TAKEMOTO, Kazumasa

o \EYNEGIIZEE  Plant Genetics Laboratory

E O rE B Prof. SATO, Yutaka

B # SN, Assist. Prof. SUZUKI, Toshiya

Bh # =15 (B91y) 285 Assist. Prof. TAKAHASHI (NOSAKA), Misuzu
BEMRE 4, FL T2 Postdoc TA, Kim Nhung

HMRHBHRE - 7E - 24/ Research Staff and Students

o BERAEYIEEIZEZE  Microbial Genetics Laboratory

S [ Prof. NIKI, Hironori

By % BARBLK Assist. Prof. AOKI, Keita
BLARE BFFZH Postdoc NOZAKI, Shingo
BLMRE A2 & Postdoc OKAMOTO, Sho
BELHRE KEFSZ— Postdoc YANO, Koichi
BRE FULFETER Postdoc AKIYAMA, Koichiro
o IEEHEENYNE(TIAIZE  Invertebrate Genetics Laboratory

E PEREEI Prof. SAITO, Kuniaki
B FiE B Assist. Prof. KONDO, Shu

B % =R Assist. Prof. MIYOSHI, Keita
BrMRE NS IE Postdoc KATOW, Hidetaka
AR BEEWE SOKENDAI Student  ITANI, Sara

o ZHEISERITTEE  Genetic Informatics Laboratory
TR JiE~E=a

Assoc. Prof. KAWAMOTO, Shoko

BEEEEZEz49— Structural Biology Center

SRR B B Head SAWA, Hitoshi

o HESHFAZEE  Biological Macromolecules Laboratory

) BIE—18& Prof. MAESHIMA, Kazuhiro
By # HF =2 Assist. Prof. IDE, Satoru

B # HECEPER Assist. Prof. HIBINO, Kayo

WRa AERIF Researcher TAMURA, Sachiko
BRGNS i 8 JSPS Research Felow  NOZAKI, Tadasu
) TEAATRE JSPS Research Felow DG SASAKI, Asuka
R E K ElER SOKENDAI Student  NAGASHIMA, Ryosuke
R E [N[mE=s)=d SOKENDAI Student  YAMAGUCHI, Tomohiro

o $BRIEEEEIATTE  Cell Architecture Laboratory

e AT BE Prof. KIMURA, Akatsuki
BHARE  AREC Postdoc KIMURA, Kenji
ERmnEA=] ZgihEE Postdoc KIKUCHI, Yohei
WRRE B s SOKENDAI Student ~ FUJII, Ken

o ZHMRBEAAFTE  Multicellular Organization Laboratory

] b= Prof. SAWA, Hitoshi
BHARE  SEEERME Postdoc SHIBATA, Misa

o BT FERIAZEE  Gene Network Laboratory

TEHIE BARX AT Assoc. Prof. SUZUKI, Emiko
B % H<PF—EB Assist. Prof. TAMORI, Yoichiro
BRE S I5FERR Postdoc MIYAZAKI, Takaaki

BRGNS ) S T4 JSPS Research Felow WANG, Xian-Feng

LiEERATFTz 49—  Center for Information Biology

vUS—EFH) KAURNE Head OKUBO, Kousaku

o SERISWAONIAISZE  Laboratory for DNA Data Analysis

RS ShE—fE Assoc. Prof. IKEO, Kazuho
BLARE TIEDF Postdoc KINJO, Sonoko
BEEe JbAE— Postdoc KITAMURA, Norikazu
BETEE A E Postdoc MATSUMOTO, Kaoru
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BEse HlRE—
A

ComsRimre) R

Postdoc IMOTO, Junichi

JSPS Research Fellow DC  [IZUKA, Tomoyo

o s RV NT—UFFEE  Laboratory of Biological Networks

E ] BHER Prof. ARITA, Masanori

B % JNEHT Assist. Prof. KAWASHIMA, Takeshi
R =] = RS Postdoc LI, Donghan

I mm i =] {EREA Postdoc SATO, Mitsuharu
A= EHAREM Researcher YOSHIMOTO, Miwa
) ZH—EAKX JSPS Research Felow DG TADA, Ipputa

HRAR 4 HyT4, YU7 P SOKENDAI Student  SATTI, Maria Altaf
BERRAE J=, A4y1 SOKENDAI Student  NOUREEN, Mehwish

o AEBEEIBEHIAEZE  Genome Informatics Laboratory

# ® FRARHR— Prof. NAKAMURA, Yasukazu
B % FTaa=c] Assist. Prof. KAMINUMA, Eli
BHRE ABEF Postdoc TANIZAWA, Yasuhiro
A= BEER Researcher FUJISAWA, Takatomo
=] YEH=ET Researcher MOCHIZUKI, Takako

Laboratory for Reseach and
Development of Biological Databases

Prof. TAKAGIH, Toshihisa

o FT—IN—AERRAEMFTE
BAFA

o B FHEIREBIZEE  Laboratory for Gene-Expression Analysis

B B RAFNTR Prof. OKUBO, Kousaku

o LT INERATRRGS = Comparative Genomics Laboratory

TR Sl Project Prof. TOYODA, Atsushi
WRE SRR Researcher AIZU, Tomoyuki
=] SERER Researcher KIYOOKA, Miho
MRE =l 1B Researcher YOSHIDA, Satoru
=} AlRFEEEs—F Researcher ISHIZAKI, Hinako
hRE P 78 Researcher CHEN, Wei

MRE 2 ZNOL Researcher TSUKAMOTO, Yumi
RE LT Researcher MOTOYAMA, Ayuko
HRE STES#E Researcher EJIMA, Fumiwo

o 7 INE(LIFFZZE  Genome Evolution Laboratory

E O ==Y | Prof. KUROKAWA, Ken
B % HF HE Assist. Prof. MORI, Hiroshi
BEEARE B OH— Postdoc HIGASHI, Koichi
BERE NE E Postdoc MURAKAMI, Takumi
SEESEEIS  Experimental Farm

BISE (GR)  BHONB— Head NONOMURA, Ken-ichi
HEEID FoNE— Assoc. Prof. NONOMURA, Ken-ichi
B # 2 FHBSF Assist. Prof. TSUDA, Katsutoshi
BeARe NEFEETAR Postdoc ONO, Seijiro
BEAREe =NE4E Postdoc MIMURA, Manaki

IR » PAYS—TE 45—

Radioisotope Center

oA —RGF) CARZH Head NIKI, Hironori
B # TEER Assist. Prof. ANDACHI, Yoshiki

EIRREEE 07 /N ' —

International Strategic Advisor

o N\—/\—RARFMFRIFz>49—  Center for Brain Science, Harvard University

o ) AV, D7 K Professor HENSCH, Takao K

o JUO—)b « AVTIVIRFEET  Gregor Mendel Institute
YZPINTI=4~ N1, TUTVUWS  Senior group leader

EBHFFTEFY  Visiting Faculty

o RV REMZEEFY  Division of Nucleic Acid Chemistry
EEHIE AZIO7J, A74—7Y Visiting Prof. HENIKOFF, Steven
REHE KA B MIZUUCHI, Kiyoshi

BERGER, Frederic

Visiting Prof.

o HAREDEEEEMZEEEFT  Division of Cytoplasmic Genetics
BEEHE FyY, TV
BZEHE 747YU—, I3V EX. Visiting Prof.

Visiting Assoc. Prof.  ZHANG, Feng

DIFFLEY, John EX.

o ISR EMZTEFY  Division of Physiological Genetics
EEHF 29ZF, TATHTL Visiting Prof. STAINIER, Didier

o EEMBEEEMZTERFY  Division of Theoretical Genetics

=ZEHE J—, 1YY Visiting Prof. FU, Yun-Xin
BEHFR 17>, I—AY/  Visiting Prof. YANG, Ziheng

o [OFBEEEMITEFY  Division of Applied Genetics

ZEHE J3—7F, Y Visiting Prof. JORDE, Lynn

EMERERTS—

Genetic Resource Center

tVH—RGR) (CARZGH Head NIKI, Hironori

o NAAVUY—REBEEE  Division of Bioresources Management

SEME (F) (CAZH Division Head NIKI, Hironori

® BE  WaRE Prof. SHIROISHI, Toshihiko
B EE JI E5E— Prof. KAWAKAMI, Koichi
B WGh  EEER Prof. SAITO, Kuniaki

B BE®  fE 2 Prof. SATO, Yutaka
BEEE G NREEA Project Prof. KOHARA, Yuii
ARG EHEIR Assoc. Prof. SAKAI, Noriyoshi
TERIR (FR) SBE—HE Assoc. Prof. IKEO, Kazuho
HEIEGE) BaNs— Assoc. Prof. NONOMURA, Ken-ichi
B G SHE1T Assist. Prof. TAKADA, Toyoyuki
By () b=AENES Assist. Prof. ASAKAWA, Kazuhide
B #E BEE E Assist. Prof. MUTO, Akira

B #H () S IRHBRA, Assist. Prof. KAWASAKI, Toshihiro
BY #H(GR) ik B Assist. Prof. KONDO, Shu

B G ZIEEX Assist. Prof. MIYOSHI, Keita

B #GE  BAREK Assist. Prof. AOKI, Keita

B #H &) FHAREE, Assist. Prof. SUZUKI, Toshiya
B #H (&) SiEE Assist. Prof. TAKAHASHI, Misuzu
B #GR  ZEEEF Assist. Prof. TSUDA, Katsutoshi

o T—HN—RZEEEIR  Division of Bioresources Databases
BEDRE G )IEET

Division Head KAWAMOTO, Shoko

MERHEHE - S - 224/ Research Staff and Students
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Research Staff and Students of NIG I MAHBEWE - ARE - 4

Sl SO 5 —

Advanced Genomics Center

wvs—RGE) Rl Head KUROKAWA, Ken
# B 2| T Prof. KUROKAWA, Ken
REHEGH /NREHEA Project Prof. KOHARA, Yuii
BERE G  BEILURMAR Project Prof. FUJIYAMA, Asao
BEHE G Z2F = Project Prof. TOYODA, Atsushi
BEE G BOos Project Prof. NOGUCH], Hideki
BEAERE (3R) Fi5 505 Project Assoc. Prof.  BABA, Tomoya
BOESR GR) ik Project Assoc. Prof.  KONDO, Shiniji

B #GR) H OHEE Assist. Prof. MORI, Hiroshi
BLHEE ) FHN = Postdoc TERAUCHI, Makoto
BHHEE GE) B — Postdoc HIGASHI, Koichi
IR =] Erag/ Postdoc KONNO, Hiroyuki
A==€ Al EF Researcher ISHIZAKI, Hinako
5RE (Fr) (- Researcher CHEN, Wei
HERE I ARFERR Researcher HIRAKI, Hideaki
A= TEEWD AT Researcher UETA, Yumiko

DDBJtz>/4— DDBJ Center

vy —E () BHEIER Head ARITA, Masanori

% BE BARAZ Prof. TAKAGI, Toshihisa
¥ BGH  RARLE Prof. OKUBO, Kousaku
B 3G - ARE Assist. Prof. KAMINUMA, Eli

B #& IBHL Assist. Prof. KAWASHIMA, Takeshi

o Y2TLEIEEFY  High Performance Computing Division
BR-RHEERR TR IR OGASAWARA, Osamu
Brmrge  EESSA OKUDA, Yoshihiro

Division Head

Postdoc

8 F—AN—2ERFT  Database Division

ZFIE (FR) A R— Division Head NAKAMURA, Yasukazu
R =] = B Postdoc LEE, KyungBum
BERE KIBEF 2 Postdoc OKIDO, Toshihisa
BLfRa IINEH R Postdoc KOSUGE, Takehide
Brmrge RE&— Postdoc KODAMA, Yuichi
Ry =] mHESE Postdoc SAKAI, Katsunaga
BELHRE B VABER Postdoc TOKIMATSU, Toshiaki
R =] BE 2 Postdoc MASHIMA, Jun

Research Staff and Students of ROIS

HRE LI Researcher AONO, Hideo
HRE BFOREE Researcher TSUTSUI, Haru
Iisa=| BHREE Researcher FUKUDA, Asami
IEERERB I =W IT Unit

d-wbrRGE) F)Il B Head KUROKAWA, Ken
#H BEF@ SARK 2 Prof. TAKAGI, Toshihisa
ESQE-C) RARNER Prof. OKUBO, Kousaku

NOAMFERIE I = Mouse Research Supporting Unit

dA-whRGR) HEEHRETF Head SAGA, Yumiko

B #HGR) ZEEET Assist. Prof. AJIMA, Rieko
HREGH K2 H Technical Chief KISO, Makoto
HEEGH IUBEF Technical Staff YAMATANI, Noriko
YIEIB RS Unit for Experimental Animal Care

HEERE (3R) N Head KOIDE, Tsuyoshi
B #(3®) SRE=F Assist. Prof. TAKANAMI, Keiko
S En/NEERR Director SUZUKI, Mutsuaki
BLRE RBREE & Postdoc KAGOSHIMA, Hiroshi

U —F -« PRSI —45—=F

Office for Research Development

ot g (8 Director HIROMI, Yasushi
EERAL  SEEE Chief URA KURUSU, Mitsuhiko
B % JBENERR Assist. Prof. SEINO, Hiroaki
BLHABESEHEER  Office for Gender Equality

= E&H) EH/=DH Director HIRATA, Tatsumi
= 8@ U = Staff SUGIYAMA, Oki
= 8 o Staff YASUIKE, Yuki

£ BEH IUBEF Staff YAMATANI, Noriko

| mzEms - mxa -2

T NT— SRR 5 —

Center for Genome Informatics

s —E L o) Head NOGUCHI, Hideki
BOAEZR VTR Project Assoc. Prof.  KONDO, Shiniji
BEHRE BEEARES Postdoc FUKUTA, Kentaro
BHRE =HRN B Postdoc TERAUCHI, Makoto

HMRHBHRE - 7E - 24/ Research Staff and Students

SATHATVARET —IN—AL/5—

Database Center for Life Science

o BRI CHIZEL CTULVD X/ \—  Members at NIG

s —F INEHEA Head KOHARA, Yuii

#H BEF@ KRR Prof. OKUBO, Kousaku
FHDEHR IHEFERH Project Assoc. Prof.  BONO, Hidemasa
SHEBNE INBFERE Project Assist. Prof.  ONO, Hiromasa
EHTEIE INEEYA:2 ) Project Assist. Prof.  NAITO, Yuki
FSEBIEL hEESEER Project Assist. Prof.  NAKAZATO, Takeru
=] KEZEES Researcher OHTA, Tazro



Staff of Administration Department and Technical Section | wsaesimms

EIEES  Department of Administration

H1iER  Technical Section

BERE General Manager EEM T HIRAO, Koji =B Manager B AEE FURUUMI, Hiroyasu
#WFSEEER  General Affairs and Project Section EBLERMIT  Research Infrastructure Technical Unit
mE Manager PR ITO, Nobuhiro o IEEREMTIET —/\  Information Technology Team
BERE Deputy Manager L SUGIYAMA, Oki % E Subsection Chief =EWE NAGURA, Masahiko
o $8%% « BEF —L  General Affairs / Education Team o Y—2BEFHLIEFT —/.  Resource Development Team
ZE (%) Subsection Chief L SUGIYAMA, Oki #= E Subsection Chief A& = KISO, Makoto
o AZE - H5FEF—L Personnel Team FATRE Technical Staff LBs7 YAMATANI, Noriko
RE Subsection Chief PEEEFRINF SAITO, Maiko .
TOITOSRAMYE  Project Technical Unit
o FIZOHE _ i N .
FFTHEET —L  Research Promotion Team o FOVTHNZIEF—I Project Support Team
; ; A~

ZE Subsection Chief {EEEREN SATO, Ryusuke ] Tochnical Staff K EEF SAKA, Kimiko

- e Technical Staff SAKAMOTO, Sachik
BAF5ER  Financial Affairs Section RS echnical Sta AERT SCKY
e Manager SR SHISHIDO, Fumio o BIEEBREELIETF—/  Genetic Resource Project Team

> . . L. . B Subsection Chief YANO, Hi ki
o BEEHE - BINE  Office for Property Management / Receiving Inspection zﬂ‘ = ubsee IO; Ie %ﬁii |roSyu :
S Technical Staff EMEES 0 i

=E Head S NITTA, Kiyotaka iECis] echnical Sta EMES MIYABAYASHI, Toshie
° f#5F—L  Financial Affairs Team HEESHESI AT Facility and Equipment Technical Unit
RE Subsection Chief  $57RELN SUZUKI, Masatoshi o HE@ESEF —/\  Common Equipment Team
o fEF—/.  Supplies Team %R £ Subsection Chief K dDHMA OISHI, Akane
B“E Subsection Chief EE R WATANABE, Akira o SEESHEERTF —/\  Experimental Facility Team
o jEEAF—/\  Facilities Team % & Subsection Chief  BIEFEE MAENO, Akiteru
ZE Subsection Chief HT—2 MITSUE, Kazuyuki B =] Technical Staff SHIK IMAI, Yuji
==135):1=] Specialist NEETE 2 NAITO, Akiyuki s Technical Staff HEEYT KASHIHARA, Misako

P

%

HEHR

B

EBHE

NGt s mRsmEmC)
B

ReffirsR

AE.'. .
G| FE S83EER<)

Director - General

Professors

Associate Professors

Assistant Professors

Visiting Professors

(el Bisiar - Cxesl Vi Faesss) SIUl oloiiE]
Administration Staffs

Technicians

(excluding Director - General and Visiting Professors) TOta|

(2018F 481 H&RE)

BEHFAMTERERE / Staff of Administration Department and Technical Section
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JAE/ History

XEVEFTEETITE LCERE
EFER U 3T CRE

AR R ADATRELE
MREE R EEGE, HMEEETE,
AIEEGERICCHHE
EUFECERRE
ISFHELERERE

EEREREHRE

AR 13 SE2(RME

OGUMA, Kan
(1st Director)

NBEGERE
MEDELERE

EEEGEEE

TP ARES 5 3NFTRRLUE,
PDFEGCERE

YR EARERE

HEBA SBARFTEMT
EBEEBEYR G R EEREYIRE
ARERE
BEEREYREFIRTRRERMER
GEHRERE
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EVNRERT 5 — (BRLEW R -
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WAREYY— (BE - BB D2
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BB D 2 HREZHRE
HADNAT—%/\> 0 154E)

HEHR « PAVS—T 5 —RE,
BEIBRAR Y S—I25( TS5 U—
MREERE
HWEMRREFARZEDRIAA TR
B ELRERE

EEM— FEoNFRME
BLEREVMRERFTZI—ICH
ETEMREERE
BIRIEHRITE 79— (DB EF RS
AREERE

EERmRE Y—RE
BEECEMR T I—RE
(EEBERMRE 5 —Dh)
(ERSHFRAEHNE, B FHse-
EEHIE - BHFIBE - EEFOEg
D AMRERE)

KIHARA, Hitoshi
(2nd Director)

Kl, Daigoro
3rd Director)

TAJIMA, Yataro
(4th Director)

MATSUNAGA, Ei
(5th Director)

1949

1953

1954
1955

1960
1962
1964

1969

1974

1975

1976

1983
1984

1985

1987

1988

1989

1993

1994

1995

1996

Jun.

Aug.

Jan.

Aug.

Jul.

Sep.

Oct.

Apr.
Apr.
Apr.

Apr.

Oct.

Oct.
Apr.

Apr.

Jan.

Apr.

Oct.

Oct.

Apr.

Jun.

Apr.

May.

12

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

Prof. Kan Oguma was elected the 1st Director.

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

Department of Biochemical Genetics was
added.

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

Prof. Hitoshi Kihara was elected the 2nd
Director.

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

Department of Population Genetics was
added.

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

Plant Genetic Stock Laboratory was
established.

Dr. Yataro Tajima was elected the 4th Director.

Animal Section was added in the Genetic
Stock Center.

Microbial Section was added in the Genetic
Stock Center.

Dr. Ei Matsunaga was elected the 5th Director.

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

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

The DNA Data Bank of Japan began its
operations.

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

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

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

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

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

The Center for Information Biology was
established.

The DNA Research Center was reorganized
as the Structural Biology Center consisting of
5 laboratories (Biological Macromolecules,
Molecular Biomechanism, Multicellular
Organization, Biomolecular Structure and
Gene Network).
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TOMIZAWA, Jun-ichi
(6th Director)

HOTTA, Yoshiki
(7th Director)

KOHARA, Yuji
(8th Director)

E- - /
KATSURA, Isao
(9th Director)

— ﬁl“‘\‘\‘\‘\\

1997  Apr. 1

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

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).

Dr. Yoshiki Hotta was elected the 7th Director.

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

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

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

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

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

Dr. Yuji Kohara was elected the 8th Director.

Intellectual Property Unit was added.
Renamed as NIG INNOVATION (as of 2018
Apr.1)

The Center for Frontier Research was
established. The Laboratory for Cell Lineage,
Neural Morphogenesis and Cell Architecture
was added in the new center.

Advanced Genomics Center was established.

Research centers were reorganized. Intellectual
Infrastructure Centers (Genetic Resource
Center and DDBJ Center) and Support
Centers (IT Unit, Mouse Research Supporting
Unit) were established.

Dr. Isao Katsura was elected the 9th Director.
Office for Research Development was added.

Unit for Experimental Animal Care was
established. Office for Female Researcher
Development was added. Renamed as Office
for Gender Equality (as of 2017 Apr. 1)

JAE/ History
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Publications in 2017

Journal Title # of published Journal Title

Cell 1 Nature Communications

Journal Title
PNAS

# of published # of published

Gastroenterology 1 Genome Biology 1 Developmental Cell 2
Nucleic Acids Research 4 Current Biology 2
J. Clin. Invest. 1 ISME Journal 1 |

Ahmadloo, S., Nakaoka, H., Hayano, T., Hosomichi, K., You, H., Utsuno, E., Sangai, T., Nishimura, M.,
Matsushita, K., Hata, A., Nomura, F., and Inoue, I. (2017). Rapid and cost-effective high-throughput
sequencing for identification of germline mutations of BRCA1 and BRCA2. J Hum Genet 62:561-567.

Ajima, R., Suzuki, E., and Saga, Y. (2017). Pofut1 point-mutations that disrupt O-fucosyltransferase
activity destabilize the protein and abolish Notch1 signaling during mouse somitogenesis. PLoS One
12:e0187248.

Akatsuka, H., Kuga, S., Masuhara, K., Davaadorj, O., Okada, C., lida, Y., Okada, Y., Fukunishi, N.,
Suzuki, T., Hosomichi, K., Ohtsuka, M., Tanaka, M., Inoue, I., Kimura, M., and Sato, T. (2017).
AMBRAT1 is involved in T cell receptor-mediated metabolic reprogramming through an ATG7-
independent pathway. Biochem Biophys Res Commun 491:1098-1104.

Akter, A., Ooka, T., Gotoh, Y., Yamamoto, S., Fujita, H., Terasoma, F., Kida, K., Taira, M.,
Nakadouzono, F., Gokuden, M., Hirano, M., Miyashiro, M., Inari, K., Shimazu, VY., Tabara, K., Toyoda, A.,
Yoshimura, D., Itoh, T., Kitano, T., Sato, M.P., Katsura, K., Mondal, S.I., Ogura, Y., Ando, S., and
Hayashi, T. (2017). Extremely Low Genomic Diversity of Rickettsia Japonica Distributed in Japan.
Genome Biol Evol 9:124-133.

Amano, T., Sagai, T., Seki, R., and Shiroishi, T. (2017). Two Types of Etiological Mutation in the
Limb-Specific Enhancer of Shh. G3 (Bethesda) 7:2991-2998.

Aoki, K., and Niki, H. (2017). Release of condensin from mitotic chromosomes requires the Ran-GTP
gradient in the reorganized nucleus. Biol Open 6:1614-1628.

Arai, R., Sugawara, T., Sato, Y., Minakuchi, Y., Toyoda, A., Nabeshima, K., Kimura, H., and Kimura, A.
(2017). Reduction in chromosome mobility accompanies nuclear organization during early
embryogenesis in Caenorhabditis elegans. Sci Rep 7:3631.

Arakaki, Y., Fujiwara, T., Kawai-Toyooka, H., Kawafune, K., Featherston, J., Durand, PM.,
Miyagishima, S.Y., and Nozaki, H. (2017). Evolution of cytokinesis-related protein localization during
the emergence of multicellularity in volvocine green algae. BMC Evol Biol 17:243.

Arnott, Z.L.P, Nozaki, S., Monteiro, D.C.F., Morgan, H.E., Pearson, A.R., Niki, H., and Webb, M.E. (2017).
The Mechanism of Regulation of Pantothenate Biosynthesis by the PanD-PanZ.AcCoA Complex
Reveals an Additional Mode of Action for the Antimetabolite N-Pentyl Pantothenamide (N5-Pan).
Biochemistry 56:4931-4939.

Bowman, J.L., Kohchi, T., Yamato, K.T., Jenkins, J., Shu, S., Ishizaki, K., Yamaoka, S., Nishihama, R.,
et al. (2017). Insights into Land Plant Evolution Garnered from the Marchantia polymorpha Genome.
Cell 171:287-304.e15.

Carroni, M., De, March M., Medagli, B., Krastanova, |., Taylor, I.A., Amenitsch, H., Araki, H., Pisani, EM.,
Patwardhan, A., and Onesti, S. (2017). New insights into the GINS complex explain the controversy
between existing structural models. Sci Rep 7:40188.

Chang, C.C., Huang, T.L., Shimamoto, Y., Tsai, S.Y., and Hsia, K.C. (2017). Regulation of mitotic
spindle assembly factor NuMA by Importin-beta. J Cell Biol 216:3453-3462.

Chng, W.A., Koch, R., Li, X., Kondo, S., Nagoshi, E., and Lemaitre, B. (2017). Transforming Growth
Factor beta/Activin signaling in neurons increases susceptibility to starvation. PLoS One
12:¢0187054.

Chung, B.Y., Ro, J., Hutter, S.A., Miller, K.M., Guduguntla, L.S., Kondo, S., and Pletcher, S.D. (2017).
Drosophila Neuropeptide F Signaling Independently Regulates Feeding and Sleep-Wake Behavior.
Cell Rep 19:2441-2450.

Fujii, M., Sakaguchi, A., Kamata, R., Nagao, M., Kikuchi, Y., Evans, S.M., Yoshizumi, M., Shimono, A.,
Saga, Y., and Kokubo, H. (2017). Sfrp5 identifies murine cardiac progenitors for all myocardial
structures except for the right ventricle. Nat Commun 8:14664.

Fujisawa, T., Narikawa, R., Maeda, S.|., Watanabe, S., Kanesaki, Y., Kobayashi, K., Nomata, J.,
Hanaoka, M., Watanabe, M., Ehira, S., Suzuki, E., Awali, K., and Nakamura, Y. (2017). CyanoBase: a
large-scale update on its 20th anniversary. Nucleic Acids Res 45:D551-D554.

Fujiwara, T., Ohnuma, M., Kuroiwa, T., Ohbayashi, R., Hirooka, S., and Miyagishima, S.Y. (2017).
Development of a Double Nuclear Gene-Targeting Method by Two-Step Transformation Based on a
Newly Established Chloramphenicol-Selection System in the Red Alga Cyanidioschyzon merolae.
Front Plant Sci 8:343.

Fukuda, R., Gunawan, F., Beisaw, A., Jimenez-Amilburu, V., Maischein, H.M., Kostin, S., Kawakami, K.,
and Stainier, D.Y. (2017). Proteolysis regulates cardiomyocyte maturation and tissue integration. Nat
Commun 8:14495.

Goto, G.H., Ogi, H., Biswas, H., Ghosh, A., Tanaka, S., and Sugimoto, K. (2017). Two separate

pathways regulate protein stability of ATM/ATR-related protein kinases Mec1 and Tel1 in budding
yeast. PLoS Genet 13:21006873.

Gotoh, H., Zinna, R.A., Ishikawa, Y., Miyakawa, H., Ishikawa, A., Sugime, Y., Emlen, D.J., Lavine, L.C.,
and Miura, T. (2017). The function of appendage patterning genes in mandible development of the
sexually dimorphic stag beetle. Dev Biol 422:24-32.

Grothman, G.T., Johansson, C., Chilton, G., Kagoshima, H., Tsujimoto, M., and Suzuki, A.C. (2017).
Gilbert Rahm and the Status of Mesotardigrada Rahm, 1937. Zoolog Sci 34:5-10.

Gupta, A., Tsuchiya, Y., Ohta, M., Shiratsuchi, G., and Kitagawa, D. (2017). NEK7 is required for G1
progression and procentriole formation. Mol Biol Cell 28:2123-2134.

Hahn, M.W., Schmidt, J., Koll, U., Rohde, M., Verbarg, S., Pitt, A., Nakai, R., Naganuma, T., and
Lang, E. (2017). Silvanigrella aquatica gen. nov., sp. nov., isolated from a freshwater lake, description
of Silvanigrellaceae fam. nov. and Silvanigrellales ord. nov., reclassification of the order
Bdellovibrionales in the class Oligoflexia, reclassification of the families Bacteriovoracaceae and
Halobacteriovoraceae in the new order Bacteriovoracales ord. nov., and reclassification of the family
Pseudobacteriovoracaceae in the order Oligoflexales. Int J Syst Evol Microbiol 67:2555-2568.

Hamaji, T., Kawai-Toyooka, H., Toyoda, A., Minakuchi, Y., Suzuki, M., Fujiyama, A., Nozaki, H., and
Smith, D.R. (2017). Multiple Independent Changes in Mitochondrial Genome Conformation in
Chlamydomonadalean Algae. Genome Biology and Evolution 9:993-999.

Harvanek, Z.M., Lyu, Y., Gendron, C.M., Johnson, J.C., Kondo, S., Promislow, D.E.L., and Pletcher, S.D.
(2017). Perceptive costs of reproduction drive ageing and physiology in male Drosophila. Nat Ecol
Evol 1:152.

Hasegawa, T., Hall, C.J., Crosier, P.S., Abe, G., Kawakami, K., Kudo, A., and Kawakami, A. (2017).

2017 FICRITENTZERX—E,/ Publications in 2017

Transient inflammatory response mediated by interleukin-1beta is required for proper regeneration in
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Cytoskeletal control of nuclear dynamics in migration
neurons of developing brain
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(Date)

2017/10/17

2017/11/2

2017/11/7

2017/11/7

2017/11/7

2017/11/21

2017/11/22

201711727

2017/12/1

2017/12/13

2017/12/13

2017/12/18
2017/12/20
2018/1/10

2018/1/11

2018/1/15
2018/1/29

2018/1/29

2018/2/26

2018/3/1

2018/3/14

2018/3/28

2018/3/28

2018/3/30
2018/3/30

JEE (Speaker)
Atsushi Shimada

Kei-ichiro Ishiguro

Harumi Saito

Mitsuo Nunome

Keiko Takanami

Steve Henikoff

Fumitaka Inoue

Shimpei Ishiyama

Ichizo Kobayashi

Spyros Goulas

Kiyoshi Mizuuchi

Shuji Fuijii
Aki Takahashi

Daniel Zilberman

Daniel Zilberman

Kohta Yoshida

Takayuki Torisawa

Tomo Kondo

Daniel | Bolnick

FifE (Affiliation)
Cold Spring Harbor Laboratory, USA

Institute of Molecular Embryology and Genetics,
Kumamoto University

School of Medical Sciences, Fukui University

Avian Bioscience Research Center, Nagoya University

Marine Institute, Natural Science, Okayama University

HHMI & Basic Sciences Division Fred Hutchinson
Cancer Research Center, USA

Department of Bioengineering and Therapeutic
Sciences, Institute for Human Genetics, University of
California, USA

Humboldt-Universitat zu Berlin, Germany

University of Paris-Saclay

Department of Molecular Biology, Yokohama City
University, School of Medicine

NIDDK, NIH, Bethesda, MD, USA

Division of Applied Physics, Hokkaido University
University of Tsukuba

John Innes Centre, Norwick, UK

John Innes Centre, Norwick, UK

Mac Plank Institute for Developmental Biology

Advanced ICT Research Institute, National Institute of
Information and Communications Technology

Graduate School of Sciences and Technology for
Innovation, Yamaguchi University, JSPS Research
Fellow

The University of Texas

Romanas Chaleckis Assistant Professor, Gunma University Initiative for

Yota Murakami

James Amatruda

Genevieve Kendall

Nozomu Sakurai

Tomomi Kiyomitsu

Advanced Research (GIAR)

Department of Chemistry, Faculity of Science, Hokkaido
University

University of Texas Southwestern Medical Center

University of Texas Southwestern Medical Center

Metabolomic Team, Kazusa DNA Research Institute

Division of Biological Science, Graduate School of
Science, Nagoya University

VR (Title)

RNA interference promotes Arabidopsis chromosome
segregation in the absence of DNA methylation

A novel STRAS interacting factor plays a crucial role in
initiation of meiosis

Study the neural network with a focus on a single
olfactory receptor (OR) module in the mouse main
olfactory system.

Genetic population histories of wild Japanese mammals
(house mice and Japanese hares) and domestic avian
species (chicken and quail)

Gastrin-releasing peptide system as itch neural circuits
in rodents

Genome-wide mapping of protein-DNA interaction
dynamics

Decoding neural differentiation using massively parallel
reporter assays

What is fun in terms of neuroscience? —in the
perspective of ticklish laughter

Epigenetic views of life and evolution: Evidence from
genomics, methylomics, and transcriptomics in bacteria

Cell Polarity Regulates Tensional Integrity during
Epithelial Barrier Homeostasis

Spatio-temporal control of cell-biological processes
through molecular pattern self-organization: A study of
bacterial cell division positional control by the Min
system

Viscoelastic Properties of Living Cell Nucleus
Individual difference of aggression and immune system

Stable epigenetic inheritance of DNA methylation
through pathway integration

Nucleosome remodelling, linker histones, and the
evolution of DNA methylation-based epigenetic
inheritance

Specification genetics of Pristionchus nematode

In vitro reconstitution approaches for understanding the
dynamic cellular processed: intracellular transport and
cell locomotion

Magnetic manipulation of centrosom: Toward an
understanding of the role of its positioning during cell
migration

Rapid evolution of cestode resistance and an
associated immunopathology in stickleback

Analytical and clinical challenges in performing
molecular phenotyping at the population level

Maintenance of epigenetic landscape defined by H3K9
methylation by a JmjC-domain protein

The two faces of DICER1: Oncogenic and tumor-
suppressive mechanisms of DICER1 mutations in
childhood cancer

Zebrafish modeling of the novel VGLL2-NCOA2 fusion
oncogene generates rhabdomyosarcoma that reflects
aberrant embryonic muscle development

Developments of databases and tools for metabolomics

Optogenetic reconstitution reveals that Dynein-
Dynactin-NuMA clusters generate cortical spindle-
pulling forces as a multi-arm ensemble
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Research Organization of Information and Systems
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| HerrmATER

T 105-0001
RREBXE/PI4-3-13
ta—DwomaiTel 26
TEL 03-6402-6200
http://www.rois.ac.jp/

wiess BEHE—

FUJII, Ryoichi
President

B R ORI

S WERBEEDORRZISICHDHLDICLTVET, 1ERBiER
MOBEDDORENVEHR., ZRSHFELYIT—SDHIR, €LUTET
BMBEORHAE LI, HRZERSE FMFRREEZAS<ELS
BTVWET, COLSHRRHRICHITORED [T—IBRHE] &7
SERBFRORATHD. BAOHFEHWNOND [T—F T TR
DHEZZD BIERMTA /-3 %85 TDE VO THBETIEHD
DFEBA,

COLDEBERDD. BRE VAT LOBRRD O/ EFTREZ )
DIfE RADZECRBORAZ BIET SBI. SESICHFI=a =7
[CHBWCTHBRAIEREIDSROSNTEDE T, KFHERBHEEL T
DEsp. HEDZ—ANDEMEFIIOER L TCE<BELDD. £
NTZEOEBERCSHEITNLEDF A, ZDIZDHICIE HEPKRF
ETRII DT I DR - E. EvIT—ID OB HEDDHHEES
TOHEDEH. HEIDOREDT —FZ2UFPINIALICHETST—
SRIERAf, AR SR T — 5 PR R e N MR 95T —
SRREEE, ZLOMTERAELCSESSICHRESEDEDNRALR
OEN

NSZEHETDIC(E, FI EBHEATRT. EILIERZART. §
SHEGERMIZEFT. ENDEEEMEFTEWVWSHEED 4 DOMZEAT O g
R BRE. FEHEE BEREEVSENENONBOREICHITSD
HARRIIHDOAFEIR ChDZEDROONET, FHVLLICKZDH
BESR(L PHEND TR EEREHDEF T . CNSHTFIDE LD
T ENBNOARIAZT =T EOT— Y HEF P ORERTREHEEL
KELZCBITDHRIAICE T DHTH5. IBEINE2 AT
THELFT, LT KEOEBOERZBI IMEEITAR TS A
PUORATRA VAV SHESDSEREHE T DBOREAZ X
SRIEMF ORI DRINZ(REL . RENBIRTD. 1Y
ICENEMHRBIEEERIRIDEICLD, K - IFFHEEEE MBS
DHEERLEBIBLE T, £IDL DL TAZHBEFBEBEDED
—DOEELFH CTHEIRZRHBEZTREL . REARAZRAZD
HBEHMECLTT —9P1ITVARRICAShLVLAMZER L TEL
SEX-N

SEANEZE 3 EREI X 1R 28 T, HBOARTMEEE A FIFRFTE
DEEZR(b T DEIEEEABE., T—IHE - 75 - BTFEDR
HEBS ITSWIIYT « TSWNTA—ILThHDT—I YA TUAHEF]
FERBHEESaRBLE . CNSZEMINICHEES D ZECEoTH—
TUPA T2 MNERL . ERFIBOREZE(C, SRERATIORIED,
BAY—HEADERE W\ STeHEDERBICIER TVSTEWEERT
HOFET, KDIVBFRNAEIT T, 153 « VAT LAFEBEOHEIC. &
BROTHEBE T HAVEL EIFET,

E Rt TR

National Institute of Polar Research
T190-8518 ERHERL)||F#RET 10-3
TEL 042-512-0608  http:/www.niprac.jp/

ERL BTN

National Institute of Informatics
T101-8430 EREFRHX—V152-1-2
TEL 03-4212-2000  http://www.nii.acjp/

Rt HEE TR

The Institute of Statistical Mathematics

T 190-8562 ERERL)I|i#xET 10-3

TEL 050-5533-8500  http://www.ism.ac.jp/
ERDEEFRTTAT

National Institute of Genetics

T411-8540 BER=8HAHE1111
TEL 055-981-6707  https://www.nig.acjp/nig/ja/

B About the organization

The Research Organization of Information and Systems (ROIS)
was established in 2004 to bring together the four national insti-
tutes: the National Institute of Polar Research, the National Insti-
tute of Informatics, the Institute of Statistical Mathematics, and the
National Institute of Genetics, upon the incorporation of the Inter-
University Research Institutes for the purpose of understanding
and predicting our complex world from the perspective of infor-
mation and systems. ROIS has been promoted cross-institutional
research and collaboration between universities, providing access
to various scientific databases, analytical tools, computing re-
sources, and academic internet backbones.

In 2016, we established Joint Support-Center for Data Sci-
ence Research in order to enhance our support of next-generation
data-oriented research activities in universities. It promotes data
science of wide research communities by providing support func-
tions of data sharing and data analysis for natural sciences, social
sciences and humanities research. It is also planning to foster
data scientists through collaborative research and on-the-job
training.

Along with these cutting-edge research activities, ROIS also
functions as the core organization behind SOKENDAI (The Gradu-
ate University for Advanced Studies), training human resources to
lead academic research in a new age.

REHEFAHBEEA

¥R ATLMAARE

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

EVRZBEN BEMFERZEFRERZE (RRIIR)

WHIAIG. RKEEEFBHETD - SOKENDAI (The Graduate University for
DMEFREEBRLEITIEREASE -  Advanced Studies) is a graduate university con-
S DAERISA TR DS 178 A2 PR © sisting of departments housed in affiiated Inter-
KT, BN, HEEEC (S  University Research Institutes and the School of

Advanced Sciences attached directly to SOK-
ENDAI. Its educational goals are “advanced
specialties and expertise,

WEFH| [ERNZmAYE] & (A
WREF| ZBITTVET, [[AVRER ]

n oy

international com-

- ':'__ “

e E@Jllﬁﬂ-‘? “:_'g Sralol %\ﬁ%%\\)\ﬁgﬂf petitiveness” and “broad perspective”. “Broad
HASEGAWA. Mariko @/Egﬁﬁfzk@qufill%D'j—Cﬁnéﬁb © perspective” entails the ability to define one’s re-
President . BB EMI THIZZAMFZ . search within the entire human intellectual activ-
1859 DEEH T, IBAUEIE SRS Z ity, and to envision new horizons that transcend
I P NN—FBEWEZZZAZOEE - current disciplinary boundaries. Taking full ad-
EEHNL. HRTERT=S AME vantage of departments that collectively encom-

T240-0193 =) |R="AEFELET CHEERA) .
Shonan Village, Hayama, Kanagawa 240-0193 Japan EHLTUVET,
TEL 046-858-1500  https:/www.soken.ac.jp/

pass vast intellectual fields, SOKENDAI nurtures
future generations of global professionals.

» Inter-University Research Institutes participating in SOKENDALI education I BEKIZSINT 3RS EEF LS

O HIIARAES (LS HEREFEFR)
The Graduate University for Advanced Studies
(Department of Evolutionary Studies of Biosystems)

O EREF B (hiEsSUEFEIY - EESUEFEI)

National Museum of Ethnology
(Department of Regional Studies + Department of Comparative Studies)

O EERA ATz 45— (EREARATER)

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

O ERIELREEE (AEELHTER) o
National Museum of Japanese History (Department of Japanese History) /

O EFMIFTERNE (HRXXFATREFER) £
National Institute of Japanese Literature (Department of Japanese Literature) &

B 2. D FHIFEMTFT (BENFRIFEFIN - HEN FRFEEH)
Institute for Molecular Science
(Department of Structural Molecular Science « Department of Functional Molecular Science)

b. EREYZIUT (ERENFER)

National Institute for Basic Biology (Department of Basic Biology)

CAEFHITRR (FEMNFER)

National Institute for Physiological Sciences (Department of Physiological Sciences) ¥

@ EiIRAXA (RXBFER) (
National Astronomical Observatory (Department of Astronomical Science)
O HRIEMNFMF (BRIEHNFEER)
National Institute for Fusion Science (Department of Fusion Science)
O FEMFM (FENFEER)
Institute of Space and Astronautical Science (Department of Space and Astronautical Science) @ g»
o
O o IBEBFHIHER - HHREBFATFIER (IRBFFER) ©/ ;0 o9
Accelerator Laboratory « Applied Research Laboratory o 9 L/
(Department of Accelerator Science)

b MBEBERZFFT WEBENZEER)

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

C RAUFRTFRITFEA (RRFREFEEIR) y o

Institute of Particle and Nuclear Studies (Department of Particle and Nuclear Physics) /

O FEHEEATTRT (REEER) A

The Institute of Statistical Mathematics (Department of Statistical Science) A

® EXCEtFTRT (ISNEER)

National Institute of Polar Research (Department of Polar Science) -

® ERCBHRFAT (BHRFEH)

National Institute of Informatics (Department of Informatics)
@ ERLECFIATH (BEFER)

National Institute of Genetics (Department of Genetics)

100 ERCKEEN BEMTRAZRAS, SOKENDAI (The Graduate University for Advanced Studies)
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