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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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NIG conducts top-level research in life sciences leveraging on
approaches and resources in Genetics. NIG also develops new
research fields within the broader concept of Genetics.
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NIG provides various research infrastructures (genetic

resources and information/services) to the scientific community.
It also functions as a hub for international and domestic collabo-
rations.

REGHBE EEFMREOERNICIRDBATVED,

NIG takes part in graduate level education. It also offers various
systems to enhance research ability of young researchers.

BLEFICHISEROEMEES EXRORRIC
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NIG actively disseminates the achievements from genetic
research to the society. It also promotes alliance between indus-
try and academia.
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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
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The Institute of Statistical Mathematics

ESLEREATERT

National Institute of Genetics

Department of Statistical Science

BIEEEH LaRlE TR
Department of Genetics School of Life Science
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Joint Support-Center for Data Science Research
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Department of Basic Biology
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Department of Physiological Sciences B
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Outline of Departments, Research Centers and Experimental Farm
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B Department of Molecular Genetics

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

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.

m 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

We study plant reproduction, and also conduct collection, conservation and
distribution of plant genetic resources in cooperation with Genetic Strains
Research Center.

m Radioisotope Center

The Radioisotope Center has faC|I|t|es for biochemical experiments using
radioactive tracers. Irradiation treatment of '*’Cs is also available.

0 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.

O 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.

O 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. The mouse pro-
duction service is now opened to 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
BIEZZOPIMEE L TOREFEIEE)

BIET AT EZATNOEGIERE AR Life is a complex system generated by the mutual interaction be-
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DR AT DRI 2T, MEESAE. 3 external environments. e National Institute of Genetics (NIG), cut-

ting-edge research is conducted in areas such as cell function, devel-
AN o & |
DTE %ﬂﬁ\ RSUE L NES ’IJA%%&&:IJ)L\_C opment and differentiation, evolution and diversity, and genome
FEmFRITEED TLET, information, aiming to clarify the system of life.
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Formation of the chloroplast
division machinery during S phase

by the host cell HEREATDERAIL. P T/NOT )7 DEZMIBNICHEL CRELF LI, #Bf
@ @ M DERAEHET T DIZOICIE. BN HECERFODHIBENWEAETT. BHE
o) 6 RS ERAEDEOREBAHERO MERFREINDETICRB T D ZE. CORIREIC
3 . q }| ? 4 FOMRAE EIFIEDDHNFIRSNTNS ZEZBRENTLE LI,
)\

?.?.S?G‘B?:S,"G?Iié'?& i Regulation of cell cycle progression by chloroplast division

lifts the prophase arrest
Chloroplasts evolved from a cyanobacterial endosymbiont and their continu-
SRS SBITASNEY VI ESTTONS. Uy I T i ity has been maintained by chloroplast division prior to cell division. Miyagishima
& MEBFRERIZ group found that constriction of the chloroplast division site is required for pro-
"""""""""" e e e e pgse to metaphase transition of the host cell, thereby synchronizing the cell and

The chloroplast division ring is formed in S phase. Constriction of the ring permits R
the cell to enter metaphase. CthI’ODlaSt division.

Sumiya, N., Fujiwara, T., Era, A., and Miyagishima, S. (2016). Chloroplast division checkpoint in eukaryotic algae. Proc Natl Acad Sci USA 713, 7629-7638.
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I S o) ﬁ A ' First determination of nuclear genome sequence of Jomon people
FZYIA

= Partial nuclear genome sequences were determined by Saitou group from 3,000
A EROREE. AT ReROROEELE U pTess. my  year-old teeth of Jomon exavated from Sanganiji Shell Mound, Fukushima. Jo-
BiEHSHT, mon was closest to Ainu people, and their lineage diverged when modern hu-
""""""" e e mang moved to East Eurasia. Jomon genome transmitted to Mainland Japanese

Phylogenetic tree of Jomon and other populations. Red values are probabilities to 5
indicate credibility of branches and arrows are admixtures. was less than 20%.

Kanzawa-Kiriyama, H., Kryukov, K., Jinam, T. A., Hosomichi, K., Saso, A., Suwa, G., Ueda, S., Yoneda, M., Tajima, A., Shinoda, K., Inoue I., and Saitou, N. (2017).
A partial nuclear genome of the Jomons who lived 3000 years ago in Fukushima, Japan. J Hum Genet 62, 213-221 (Advance access on Sept 1, 2016).
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in vivo simulation AR TIEELENIES. HODRBOLBSZEIMUTVET A RN THE<
HERES DTSR T, ANHIES S IBHRP CHTS - BRSNS [7—
SEMLE] ERVT. MIBERSOEE DA THE ASSEHETBIECRIILEL.
RFEFZ<OHMTEISERINBCENESNET,

Estimation of intracellular forces using data assimilation

Forces exerted inside the cell are important but difficult to measure. Kimura
ARETHEEL S HERLEY =1L —oaY (5) 4. SEOMBERORE (=) 9roup, in collaboration with researchers in The Institute of Statistical Mathemat-
ZL<BELEL, ics, developed a computational method to estimate the localization and ampili-
U AN O ~* tude of the forces generating cytoplasmic streaming. This method has diverse

A simulation performed using the estimated forces (right) agrees well with flows in . . . )
the experiment (left). applications in cell biology.

Niwayama, R., Nagao, H., Kitajima, T.S., Hufnagel, L., Shinohara, K., Higuchi, T., Ishikawa, T., and Kimura, A. (2016). Bayesian inference of forces causing
cytoplasmic streaming in Caenorhabditis elegans embryos and mouse oocytes. PLoS One 77, e0159917.
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Intellectual Infrastructure Supporting Life Sciences
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TWET,

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.

EMBETCER (\(FVY—2R) BE
SR BENRRORS. W, BEEERELL/ AV ISEZERL. 2
EDHRiEHlmE UTHEEL TV E Y, BAEBMITRTEME (AMED) NBRP O4£1HE

R DOFAZARBEELCHIEEL., sbICIFREI—EUCRFFEEHELT/ MUY —
AT —IN—ADBRENFFERZEEDHTNE T,

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.

ST SOAHEERE

201 1 EEDS, STk SORMEELY S~ hDITEHLCVET, TNETIC
WMEMDSABBZENC VDS REENEICSVT, BROY—T V> VI RilE
BEL T LERE ERLTETHED, ZMABICHITS5HT SUAMEDHRKE
LCEEZEDTVET,

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.

J

DDBJ Sequence Read Archive
DDBJ hive

BioProject

GenBank \ EMBL-Bank
Sequence Read Archive Sequence Read Archive
Trace Archive Trace Archive
BioProject BioProject

DDBJ (H&ADNAT—%/\>2) =

DDBJ; DNA Data Bank of Japan (&, R Z DM FDEE = R—~F S80I,
KEDNCBISIUBUNDENA/EBIEDBHNIAHID T THRDAHE [ERIEERT) T —
HN—=2 (INSD) ] ZHEREIBLCULE T, INSDIZIE, B - K - RROFEFT ERE D
KOBICDBADICKDE « 2K « B « BENSEHFT — Y BH NTVET,

S5 MR —I TV BN T =9 T7—hA( T =EDHAEHITEESNTL
FT, Tzl 201 3FIDOBERMIREHE (JST) CHETENIBEISMTRT —oH
BOT=HDHEPRARIT—SEBT—9—2 (JGA) DERZRBLTVET,

DDBJ Project

DNA Data Bank of Japan (DDBJ), collecting nucleotide sequence data,
under collaboration with NCBI in U.S. and ENA/EBI in Europe, maintains Interna-
tional Nucleotide Sequence Database (INSD). Japan, US, European, and Korean
patent data is also included in the database by the collaboration of Japan, US,
European patent offices, and by the courtesy of KOBIC in Korea. The three par-
ties also cooperate to Sequence Read Archive. In 2013, DDBJ started a con-
trolled access database, Japanese Genotype-phenotype Archive (JGA) in
collaboration with JST.

%/ Outline

13



Access to the Institute

14

BIEHANDOT7H A
B EIDHX
Ky S =32 |C %@‘%
2,
HES 0y

o EEASEBEFESE ¢
.ﬂ% ; =egaic] O
TGS
°

T
=== ”"’J*f{’%ﬁ

EEHE
? ,:::7 - {ation N _ 3 -
. %‘%‘% =R
@ 358 w @

=IgRs
{

EXDEGFHFFR

National Institute of Genetics

FEIR

27 OnHARE N

Y 4
P }
BENER
- T
— ~’é\‘6 g xﬁ

BB e= g

- po® o =1 y

Mt.Fuii f

\eB /— =. W,
peRTIEE ina] Ry
B p
—_ v 70X
R O\ EEEp) PUHZE
Kyoto City 2 HEm Tokyo Narita Airport
AT \Nagoy7 S T mms
0
JE(CHAD Osaka City\‘ F oy * Haneda Airport
INAE T ¢ A
e ZI3E r - =Bm
=ikl SN p e Mishima City
o I 2 - © Shizuoka Prefect
@é\% E@jﬁgmfﬁ 2 y IZUOKa rrefecture
—hpeng ! /
BEHHR T |
NZ{EB § of
|
OVEZTIVR

=B SEBGMEITOIIZR

Access from JR Mishima Station to NIG

—BBREF DI
How to get to JR Mishima Station
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Haneda Airport Q JR Shinagawa Station JR Mishima Station
R®=2 #9207 HEMEIZE 9500
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JR Shin-Osaka JR Mishima Station
FEHGRODD K 2 B5E

2hr by Shinkansen (Hikari)

BEADTI1R/ Access to the Institute
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Department of Molecular Genetics
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The mechanisms of centrosome duplication and dynamics
HuMAD HEEREE L A ANEIRE, T U TRIEDAZ
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Centrinftubulin/DNA
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Centrin: FIDVMEY—H—,

(A) Cell cycle-dependent centriole
formation. (B) SAS-6 homodimers
dictate the universal 9-fold symmetry of
centrioles. (C) HsSAS-6, human SAS-6,
is required for centriole formation in
human cells. Centrin: centriole marker.

The centrosome is a conserved organelle that serves as
the microtubule organizing center and regulates many bio-
logical processes. However, the mechanisms governing cen-
trosome duplication and the underlying structural principles
remained poorly understood and represent a long-lasting im-
portant question in biology.

We mainly focus on understanding the mechanisms of
centrosome biogenesis and dynamics by using the combina-
tion of innovative and multi-disciplinary approaches. We are
investigating the following specific aims by using human
cells, mouse, and C. elegans as model systems.

Selected Publications

Tsuchiya, Y., Yoshiba, S., Gupta, A., Watanabe, K., and Kitagawa, D. (2016).
Cep295 is a conserved scaffold protein required for generation of a bona fide
mother centriole. Nat Commun 7, 12567.

Shiratsuchi, G., Takaoka, K., Ashikawa, T., Hamada, H., and Kitagawa, D. (2015).
RBM14 prevents assembly of centriolar protein complexes and maintains mitotic

spindle integrity. EMBO J 34, 97-114.

Division of Centrosome Biology FR/IMAL Y FRZTERRT

Ohta, M., Ashikawa, T., Nozaki, Y., Kozuka-Hata, H., Goto, H., Inagaki, M
Oyama, M., and Kitagawa, D. (2014). Direct interaction of Plk4 with STIL ensures
formation of a single procentriole per parental centriole. Nat Commun 5, 5267.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/kitagawa
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Department of Molecular Genetics ) FEEIAFE%

A new genetics of human cells for the study of DNA transactions
e MIRIZ BT 7 BB 2V DNA NS VAT 733> d
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A—FFTI0Y (AID) $4i7
(A) AIDJEDEREE, FBYIERD F-box AF TIRT ZFIBSH/MRICHS T, TIRT [FRFERETFE SCRTIR] E3 ALFFVUN—PEERELM I D. 7—FVIETIR1 EAIDYIDiEEZ R
TDIET. AIDREY Y/ WBZEDIRIZEL, (B) TIR1 & GFP-AID ICBEI I T ERE LIS V) W EZ A 293 MifaICHRIRS BTz, BT —F VRN, BRICGFPZEZELz. (O)
GFP VI FNEERIL LIz, 60 NTRETAES D GFP BB SNTLNSIEDHD B,
The auxin-inducible degron (AID) technology
(A) Schematic illustration of the AID system. TIR1 derived from a plant forms an SCF-TIR1 E3 ubiquitin ligase with the endogenous factors when expressed in human cells. Auxin promotes the
interaction between TIR1 and AID for poly-ubiqutylation of AID. Therefore, AID-fused proteins are degraded by the proteasome. (B) TIR1 and GFP-AID fused with a nuclear localization signal were
expressed in human 293 cells. After addition of auxin, GFP was detected by a time-lapse microscopy. (C) Quantification of GFP signal. Most of GFP was degraded by 60 min.

LREL. BYPFRILEYF—FIVICLKDERLSNS. 1B
MRDY ) SOBRBRANZ X LT NMAREICBIETDSZET. 45
TEDY VNI B % A —F MEERNICHERRE T D AID il 2R
FHLFLIz, =52, CRISPR-Cas ¥/ ARER M HAEHE.
eIV Ty ItV B R T DAL LE LTz, 1ERL
BB T FRE 30U N TIERNS /WO BT SRR E
FREDNTEEY, AIDFEMZEICALTENT/ L DNADWHNC
TEMIFSNTLNBIOD\. BICDNABEEMODNARS YT
23y DB ERESNILEDELTWVET,

We established the auxin-inducible degron (AID) technol-
ogy, by which the expression of a protein of interest can be
rapidly controlled by the addition of a plant hormone, auxin.
By combining the CRISPR-Cas-based genome-editing tech-
nology with the AID system, we can now make human con-
ditional mutants, in which a protein of interest can be
depleted in a half-life of less than 30 min. By applying the
AID technology, we wish to understand how genomic DNA is
maintained in human cells. In particular, we are focusing on
the relationship between DNA replication and other DNA
transactions.

Selected Publications

Natsume, T., Kiyomitsu, T., Saga, Y., and Kanemaki, M.T. (2016). Rapid protein
depletion in human cells by auxin-inducible degron tagging with short homology
donors. Cell Reports 15, 210-218.

Nishimura, K., and Kanemaki, M.T. (2014). Rapid depletion of budding yeast
proteins via the fusion of an auxin-inducible degron (AID). Curr Protoc Cell Biol
64, 20.9.1-20.9.16.

D F R SRZTERR

Division of Molecular Cell Engineering

Nishimura, K., Ishiai, M., Horikawa, K., Fukagawa, T., Takata, M., Takisawa, H.,
and Kanemaki, M.T. (2012). Mcm8 and Mcm9 form a complex that functions in
homologous recombination repair induced by DNA interstrand crosslinks.
Molecular Cell 47, 511-522.
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Department of Cell Genetics #AIE(TIITTR

Molecular mechanism of eukaryotic DNA replication in the cell cycle
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(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
BRSN. BRRICHESNE T, COWBICKD., BEIBERIIR
DSFICERNEEERICEhDE T, EREYDDNABRIS.
P (A L ITEE S DEHDISFH SR L. € DR HRRREER
[CKDEBICHIBSNTUNES, LHL. FEEADNAERDRA
DEDLDIZTHI. ESLTSEHOAICERSNDDH . ZD5E
LD DD TVEBA. AARETIIZOBEICER D=0,
HEFBRAZEREYDOETINRELT, RBAEDNAEREES
ZDOHIEDOMTRZITOCVETD,

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

Tanaka, S., and Araki, H. (2016). Role of CDK in replication initiation. In “The
initiation of DNA replication in eukaryotes (ed. D. Kaplan)”, pp. 263-278.

Itou, H., Muramatsu, S., Shirakihara, Y., and Araki, H. (2014). Crystal Structure of

the homology domain of the eukaryotic DNA replication proteins SId3/Treslin.
Structure 22, 1341-1347.

Division of Microbial Genetics &= ¥NE(=RZFTERFS

Hizume, K., Yagura, M., and Araki, H. (2013). Concerted interaction between
origin recognition complex (ORC), nucleosomes and replication origin DNA
ensures stable ORC-origin binding. Genes Cells 18, 764-779.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/araki
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Department of Cell Genetics #AIE(TIITTR

Evolutionary integration of two independent organisms by endosymbioses

AN LRI & 5 FiE M Dt S HHE O R

BN DT RV F—2HE5, SROVRUPEERARE, /N
OTFUPHEZARBRNICRELTHELE LIz, ZDMICH. B
HR DB ZENDIAR ., TS 3 DRI A<EFELE T,
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EHAEMRRD R IIEIBEIB DL DWVE T, FAfzBId. (1) B
AIRBIC KD EREES SOV RUPOEBIESIE. (2) HIER/N
BEICED IR F—HEEMEOEBORBR. (3) EFARES
SOV RUZ DA DMBIRAREERICHITDBEEMPDE A AR
DO THRTEEZ IR T D E T\ MRRAHEAERIIOEARNRED
RIBZBELCLETY,

BEOTZ/INOTUT (A) EFKRIC,
EFRINHCLOTIEBLET (B,
SRR C, R EEOOHRD) o
Held BERENHNZDAHMEIC
FERSNDNHER (VD) DY
HICLO>TITONBZE (D). HE
BBV TN TUTERDFsZ
EBEEMBAHINR 7= Dynamin FH
SESNTVSEZBELMNILE
L7z (B)s

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

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

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

Nakabachi, A., Ishida, K., Hongoh, Y., Ohkuma, M., and Miyagishima, S. (2014).

Aphid gene of bacterial origin encodes a protein transported to an obligate
endosymbiont. Curr Biol 24, 640-641.

Division of Symbiosis and Cell Evolution H4EHRZE LT

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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Neuronal circuit development and function in the mouse brain

2 AW ARE R SR O 7 7 i SRR E T O S RIENT

Z-stack: 201-356 um depth

4.5h o

L4 50 pm

9h ) 18h

FEROMOP THREENFES 2B2E, X FREMIEERVTEREZRI S EICRINLIT. YORRNRBEOROE—DEEHIEES <EUEE (Re) L. £% 588, 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
EEDDIE. FFRICERSNIZEM TR T, TOFRED
HHEAZIER I SIZOD(CIE. D FDOSEERET T OREHILHT
ROWBARIRTY, AARZETE DFEDZE. NORETRFE
ZEBEL. in vivo COBGFERIFC 2HFBRMRAA—I2D
HEZANLP TO—TFICEoT HHBDOMELRIR O FIELHE
BET DILIEAZRENC TSI EZBIELTLET, IS AFRD
SORBOFEEB<ZITDFEODORHDERFAE (HEEE
REHIEIEREE) [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

Luo, W., Mizuno, H., Iwata, 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.

Iwata, R., Matsukawa, H., Yasuda, K., Mizuno, H., ltohara, S., and Iwasato, T. (2015).
Developmental RacGAP a2-chimaerin signaling is a determinant of the
morphological features of dendritic spines in adulthood. J Neurosci 35, 13728-
13744.

Division of Neurogenetics FZEE(GRAZZERFT

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

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/iwasato
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Department of Developmental Genetics {E{&AE(TIFT%

The genetic basis of development and behaviors in zebrafish

Y7571y 1 flVmRERRR OBIRERIFN
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VARV VER VAT LERFEL. ENEBVWT, BETFEAE
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5B - DRICEELMRLEEOR . HEMiatasEE.
SERIDAA—I VIR E B TINMEEEDERRRZ B TL\ED,

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

Wada, H., lwasaki, M., and Kawakami, K. (2014). Development of the lateral line
canal system through a bone remodeling process in zebrafish. Dev Biol 392,
1-14.

Muto, A., Ohkura, M., Abe, G., Nakai, J., and Kawakami, K. (2013). Real-time
visualization of neuronal activity during perception. Curr Biol 23, 307-311.

Division of Molecular and Developmental Biology #JEAF 4 RFZZERFS

Asakawa, K., Abe, G., and Kawakami, K. (2013). Cellular dissection of the spinal
cord motor column by BAC transgenesis and gene trapping in zebrafish. Front
Neural Circuits 7, 100.
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Genome evolution of organisms with special reference to human
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Conservation levels of noncoding sequences identical only among Hominidae (human, chimpanzee, gorilla, and orangutan) and their

flanking regions. From Saber et al. (2016).

EYMDT L ESSICOVEa—YBRITCHITILTLEY,
BICRRADELEE NIV R EREEBIADE T ERmE
HTTVET, ARFTRELTIE (1) HKDNABRTZESLOT=
SFEIFHNEEE. BICHATIBADT LIHET—S DERMT. (2)
EREL ERE. HAE SHEYAESICBVLTERRTELDN
[CRFESNIFED—RE ORI, (3) 7/ LELEMRICER
HERNTEDREF. hdDET,

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

Kanzawa-Kiriyama, H., Kryukoy, K., Jinam, T.A., Hosomichi, K., Saso, A., Suwa, G.,
Ueda, S., Yoneda, M., Tajima, A., Shinoda, K., Inoue I., and Saitou, N. (2017). A
partial nuclear genome of the Jomons who lived 3000 years ago in Fukushima,
Japan. J Hum Genet 62, 213-221.

Saber, M.M., Babarinde, I.A., Hettiarachchi, N., and Saitou, N. (2016). Emergence
and evolution of Hominidae-specific coding and noncoding genomic sequences.
Genome Biol Evol 8, 2076-2092.

Division of Population Genetics SERE(TAFEERFT

Babarinde, I.A., and Saitou, N. (2016). Genomic locations of conserved
noncoding sequences and their proximal protein-coding genes in mammalian
expression dynamics. Mol Biol Evol 33, 1807-1817.

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

Population genetics and genome evolution
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1990), B) TRILF—ANCEEOD Y/ SUBDHE N, MERDT/ LR THDE. BOZWY Y/ WEFIASDZWP I /BEFE>TERSNT

WBTENDDDFET,

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.

KRFRZETIE T/ LECDANZ X LZRIFTDIHIC, 1B
WEEBREHATOETTMRZITOCVET, WEOHFET—<
[EATDLSHEDHDTT,

1) £ERICHITDHIPEDOMERICODDERERDN 7/
BLOY VOB DEICE X D E DR,

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

3) FAAYaLIIUNTOFEFEE THOND. JRFENA
T L) S — EFNE S| SR UIZER O,

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.
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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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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.

ESPROTHIZHEREDNEIND DD ESYHEDLSICLT
SHARBICBELTVKDD. EVSHFEEREKSINSD
BWIHL T, M OA P ASHZEBWNEHNSIBDET, RIFEZT
BICBELDEETFIE. ERETNEDICHWVTEZLEESNTE
FLI=DN BAENICHIT BN PBIELD D FHEEEZ <
DRBEETY, £z, BERILEGFHFNEFINTEDELDIC
[RE>TVKDMNIDVWTHEZLHOKREETY, CNSZHRIBTD
1202, Ta—IUREEEDSBED. V/ZvIRAPEGFILE. £
REEERR L EEREMICAVET,

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

Ishikawa, A., Kusakabe, M., Ravinet, M., Yoshida, K., Makino, T., Toyoda, A.
Fujiyama, A., and Kitano, J. (2017). Different contributions of local- and distant-
regulatory changes to transcriptome divergence between stickleback ecotypes.
Evolution, 71, 565-581.

Yoshida, K., Makino, T., Yamaguchi, K., Shigenobu, S., Hasebe, M., Kawata, M.,
Kume, M., Mori, S., L. Peichel, C.L., Toyoda, A., Fujiyama, A., and Kitano, J. (2014).
Sex chromosome turnover contributes to genomic divergence between incipient
stickleback species. PLoS Genet 10, e1004223.
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Ishikawa, A., Takeuchi, N., Kusakabe, M., Kume, M., Mori, S., Takahashi, H., and
Kitano, J. (2013). Speciation in ninespine sticklebacks: reproductive isolation and
phenotypic divergence among cryptic species of Japanese ninespine stickleback.
J Evol Biol 26, 1417-1430.

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

RRZE T AR —T VS —CEON D ATIEERY
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FaEIDENEL EFREEENAETHRAATVED,

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

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.

Ahmadloo, S., Nakaoka, H., Hayano, T., Hosomichi, K., You, H., Utsuno, E.,
Sangai, T., Nishimura, M., Matsushita, K., Hata, A., Nomura, F., 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.
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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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YOAXFRFDibm ] RLERICLDHERE
FIREE. H3KI AFINEEBERBIRT KYP OIE
CpG AFIALBEREET CMT3DRAZERT
HESND,

The ibm1 (increase in BONSAI methylation)
mutation induces developmental defects, which
are suppressed by mutation in the H3K9
methylase gene KYP or non-CG methylase gene
CMT3. The results suggest that these
phenotypes are due to ectopic deposition of
heterochromatin marks, such as H3K9
methylation and non-CG methylation.

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 BONSAI 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

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.

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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Tsukahara, S., Kawabe, A., Kobayashi, A., Ito, T., Aizu, T., Shin-I, T., Toyoda, A.,
Fujiyama, A., Tarutani, Y., and Kakutani, T. (2012). Centromere-targeted de novo
integrations of an LTR retrotransposon of Arabidopsis lyrata. Genes Dev 26,
705-713.

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

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.

Mita, S., de Monasterio-Schrader, P., Funfschilling, U., Kawasaki, T., Mizuno, H.,
Ilwasato, 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.
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Suzuki, K., and Hirata, T. (2014). A common developmental plan for neocortical
geneexpressing neurons in the pallium of the domestic chicken Gallus gallus
domesticus and the Chinese softshell turtle Pelodiscus sinensis. Front Neuroanat 8,
20.
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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.

SR DFE LB < DM B AR e Z BE T
BDEITEOTHRLUEITONE T, EYHHRIEERVEREEEZE D
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HHIREEDELTWEY, FAZBOMRETIE. 1858 B8, 7L
BEED) I— RO T RMREEZ oA 3 D ARERNEEICER L.
YRR A ZE BN/ W — = BIDE T EHEAZEHFTRLTUVE D,
BB ICFRLIABREE N LFEER SRR V— DBIBERE
ERR7ZFEL\. EICHIBIB18ERho GTPase DEIEZEFHBNTULEY,

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

Oda, Y., and Fukuda, H. (2013). Rho of plant GTPase signaling regulates the
behavior of Arabidopsis kinesin-13A to establish secondary cell wall patterns.

Plant Cell 25, 4439-4450.

Oda, Y., and Fukuda, H. (2012). Initiation of cell wall pattern by a Rho- and
microtubule-driven symmetry breaking. Science 337, 1333-1336.

Cell Dynamics and Organization Laboratory #ER2Z2 IR E

Oda, Y., lida, Y., Kondo, Y., and Fukuda, H. (2010). Wood cell-wall structure
requires local 2D-microtubule disassembly by a novel plasma
membraneanchored protein. Current Biology 20, 1197-1202.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/oda
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Cellular mechanochemistry regulating eukaryotic chromosome dynamics
HIZENOZRAARG B2 I MDD A% ) rIAN) —

(A) EFIAEELTEICBLTVS P IUHDYAS
T)be XD (B) KRB SN SABRIEILIR
ERWTHHSEA PHIRIZZ in vitroBHERL . TAM
BT CERNFRFID_LNTED, (C) DBE
(3 HHEBRR TR LI R (BEEHR)
[22RDWNHASRTPA N\~ BWNTHOR#Z
BEXTVWSEIS, fErldEDERH.

(A) Xenopus laevis, our primary model organism.
Eggs from female frogs (B) are used to prepare cyto-
plasmic extracts, in which the spindle apparatus and
the cell nucleus can be in vitro assembled and
micromanipulated. Image in (C) shows a metaphase
spindle assembled in extracts and visualized by fluo-
rescently labeled tubulin. A pair of glass microfibers
can be used to apply mechanical force. Inset
illustrates the geometry of the set-up

RO ANZ DI BN ERBALTSE TDENIL. Ml Ry - The cell’s ability to sense and respond to mechanical
PMENDHETDSEIFHEED ORI ESTHERINTY, - force is crucial to many biological processes, including cell
FEDRRETIE, L—F v o HS2 TP/ —%FEL - division and differentiation. Our laboratory uses novel bio-
A OY =L — 3V Eif SRR E DB AA—I VS physical methods which combine controlled micromanipula-

FEaBUT, B ETERREEEORNE B S HEE OIS tion techniques (e.g., laser tweezers, glass microfibers) and

— - - Z high-resolution fluorescence microscopy (e.g., confocal and
Sap A A
D& SEHPR(EFRILERICNSDEBNCNEI TNED TIRF imaging) to characterize physicochemical nature of the

ANZDAERFRIGTZANU—OBRFREEENICHSNTT  © mitotic spindle and the cell nucleus. Thorough quantitative
STEEBLT, MENMRESNIMI I HVISELNICINEYS  © analyses of their micromechanics and molecular biochemis-
BIZBDICEDEDITHBELSNTVDHZIEREL . ZARHICIEZ  ©  try, we aim to understand the principles of how cells are
ORI FES>CTHBOEE A ERICHM TR EABIELCHZ - structured to respond to defined mechanical cues and aim
LTWET, ultimately to use the knowledge to control cellular behavior.

Selected Publications

Shimamoto, Y., Forth, S., and Kapoor, T.M. (2015). Measuring pushing and Shimamoto, Y., Maeda, Y.T., Ishiwata, S., Libchaber, A.J., and Kapoor, TM. (2011).
braking forces generated by ensembles of kinesin-5 crosslinking two Insights into the micromechanical properties of the metaphase spindle. Cell 145,
microtubules. Dev Cell 34, 669-681. 1062-1074.

Takagi, J., Itabashi, T., Suzuki, K., Kapoor, TM., Shimamoto, Y., and Ishiwata, S. (2013).
Using micromanipulation to analyze control of vertebrate meiotic spindle size. Cell
Rep 5, 44-50.

Quantitative Mechanobiology Laboratory E8XH.//\AZA0I—HHRRE https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/shimamoto
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Revealing molecular function of SMC complexes in chromosome structural control
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gel electrophoresis of topological DNA loading by the cohesin ring.

circular linear
5 INEREART T RREMAE. MEOARSSITHENTIEBIC - Controlling of chromosome structure is essential for not
BALHFTY, #A8IE. CNEMAITRED LT, Bz - only faithful chromosome segregation but also gene tran-
FHIB R SRS B TSI RIS ARz - scription, DNA replication and repair. Ring-shaped SMC
BUTWET, BRI VRO SMC B AL A EEFRD - complexes are central architects of chromosome. The com-

plexes topologically entraps DNA strand to exert their vital

FPDEGSHIETF THO, L/ \VEDESIC DNAERIITH * chromosomal functions. We have successfully purified cohe-
<‘\5%Z?_*E—C“i3° S=TES SMCE/_\%%‘%@}%@{ZK%E - sin (SMC1/3) complex and reconstituted its functional DNA
DREELT 55> WEEIRRL. SBRENBRMISEISE>  © pinding reaction. Our aim is to investigate molecular mecha-
T ZDDFANZALEBERL LS ELTVET, - nism how SMC complexes mediate structural control of

chromosome.

Selected Publications

Murayama, Y., and Uhlmann, F. (2017). An in vitro assay for monitoring Murayama, Y., and Uhlmann, F. (2014). Biochemical reconstitution of
topological DNA entrapment by the chromosomal cohesin complex. Methods topological DNA binding by the cohesin ring. Nature 505, 367-371.
Mol Biol 1515, 23-35.

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.

Chromosome Biochemistry Laboratory & {A4E(LEAZ= https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/murayama
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Genetic Strains Research Center

Integrative genetics of mouse complex traits
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Shh enhancer evolution:

MACSH is a Shh endoderm enhancer that
emerged prior to the divergence of
cartilaginous and bony fishes. Ray-finned
fishes evolved a novel conserved
non-coding sequence named Block-2. The
MACSH activity in the ventral digestive tube
has been lost in the euteleost lineage, and
Block-2 acquired an enhancer activity for
dorsal epithelial expression in the digestive
tube. It implicates that evolution of these
two enhancers is relevant to the morpho-
logical transition from ventral lungs to dorsal
gasbladder.

embryonic lung

@msp. g.b.

Ventral
gas bledder

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

Sagai, T., Amano, T., Maeno, A., Kimura, T., Nakamoto, M., Takehana, V.,
Naruse, K., Okada, N., Kiyonari, H., and Shiroishi, T. (2017). Evolution of Shh
endoderm enhancers during morphological transition from ventral lungs to
dorsal gas bladder. Nat commun 8, 14300.

Takada, T., Yoshiki, A., Obata, Y., Yamazaki, Y., and Shiroishi, T. (2015).
NIG_MoG: a mouse genome navigator for exploring intersubspecific genetic
polymorphisms. Mamm Genome 26, 331-337.

Mammalian Genetics Laboratory [HZLE¥NETFE

Oka, A., Takada, T., Fujisawa, H., and Shiroishi, T. (2014). Evolutionarily
diverged regulation of X-chromosomal genes as a primal event in mouse
reproductive isolation. PLoS Genet 10, e1004301.
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Developmental genetic studies using gene engineering technology in mice
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(A-B) Notch signaling is activated only in the caudal part of each somite. (C) Nanos2 proteins (green) are localized in the P-bodies in cytoplasm of embryonic male germ cells (red). (D) A section of adult
seminiferous tubule, in which Nanos2 (green) expression is maintained in the spermatogonial stem cell (magenta). Only stem cells remain, while sperm differentiation is suppressed. (E-F) Sections of ovaries at
birthday (E) and 12 days after birth (F). We are interested in the mechanism of primordial follicle activation (green in F) after cyst (magenta in E) breakdown.
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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

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 STRA3
independent of somatic sex reprogramming. PLoS Biol 14, e1002558.

Kato, VY., 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.

Mammalian Development Laboratory F4 TR E

Suzuki, A., Niimi, Y., Shinmyozu, K., Zhou, Z., Kiso, M., and Saga, Y. (2016).
Dead end1 is an essential partner of NANOS2 for selective binding of target
RNAs in male germ cell development. EMBO Rep 17, 37-46.
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Behavioral genetics using wild-derived mouse strains
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(A) Notable strain differences of
behavioral patterns between
wild-derived and laboratory strains
using a variety of behavioral studies.
(B) Efficient genome editing
technologies in rodents with
CRISPR/Cas9 for behavioral
research.
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The genetic basis for individual differences in complex
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

Yoshimi, K., Kunihiro, Y., Kaneko, T., Nagahora, H., Voigt, B., and Mashimo, T. (2016).

ssODN-mediated knock-in with CRISPR-Cas for large genomic regions in
zygotes. Nat Commun 7, 10431.

Hirata, H., Takahashi, A., Shimoda, Y., and Koide, T. (2016). Caspr3-deficient
mice exhibit low motor learning during the early phase of the accelerated rotarod
task. PLoS One 11, e0147887.

Mouse Genomics Resource Laboratory VI ARIEATE

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

Shinya, M., Kobayashi, K., Masuda, A., Tokumoto, M., Ozaki, Y., Saito, K.,
Kawasaki, T., Sado, Y., and Sakai, N. (2013). Properties of gene knockdown
system by vector-based siRNA in zebrafish. Dev Growth Differ 55, 755-765.

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.

Model Fish Genomics Resource Laboratory /NEUEIERRFAITE https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/sakai
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Molecular genetics of plant embryogenesis
A 253 BB K SV A F A O fR e
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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.

BEETIIEN TH DA 7 FEEBRMEHI LT, BYAERR The goal of our research is to elucidate the mechanism
SO FERCDODVNTOREREEDTNET, ZARATEZRGHE of plant embryogenesis. We are focusing on processes of
ST AECEEEEHLT. SR E2OBYKRICHITS. TBER the patterning of apical-basal or dorsal-ventral axis forma-
— B2 B -\ R O S M DB G S A 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

DOERFRICENDIBAT NG T, FTzw ARIZITTESIARB. A 1FY
e LT DD, BEBRE P ZORIEEEOR

?E'I%@ﬁ?%@.%t/J“/Aﬁfm%%d)ﬁ%ﬁﬂ%E?EUCU@E@Z Ax in grass species. We are also responsible for managing,

BEEREEELTC, RABRERMORBER. A R ORIERRT preservation, propagation, and distribution of rice genetic

BEDITT. FBF. DEHITOCVETD, 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 Nosaka, M., Itoh, J., Nagato, Y., Ono, A., Ishiwata, A., and Sato, Y. (2012). Role
functions of the MATE transporter BIG EMBRYO 1 in regulation of lateral organ of transposon-derived small RNAs in the interplay between genomes and
size and initiation rate. Plant Cell 27, 2288-2300. parasitic DNA in rice. PLoS Genet 8, e1002953.

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 #B#E{GEFZIE https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/sato
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Genetic dissection of the cell division mechanism using single-cellular model organisms
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Hyphal cells of Schizosaccharomyces
Japonicas. Green fluorescent protein
indicates nuclei and red fluorescent protein
indicates cytosolic region.

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

Niki, H., and Yano, K. (2016). In vitro topological loading of bacterial condensin
MukB on DNA, preferentially single-stranded DNA rather than double-stranded
DNA. Sci Rep 6, 29469.

Aoki, K., Furuya, K., and Niki, H. (2016). Schizosaccharomyces japonicus: a
distinct dimorphic yeast among the fission yeast. CSHL Protocol doi:10.1101/
pdb.top082651.

Microbial Genetics Laboratory [RIZAEEGATE

Niki Group {=AIAZZZE

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

Monteiro, D.C., Patel, V., Bartlett, C.P., Nozaki, S., Grant, T.D., Gowdy, J.A.,

Thompson, G.S., Kalverda, A.P.,, Snell, E.H., Niki, H., Pearson, A.R., and Webb, M.E.
(2015). The structure of the PanD/PanZ protein complex reveals negativefeedback
regulation of pantothenate biosynthesis by coenzyme A. Chem Biol 22, 492-5083.
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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.

BT LD R 8 B DEBRTF (FSUARVY) - Transposable elements (TEs) occupy a large proportion
[F. TV EICEE LR ERLTEFLIZ, LML, ED& ¢ of many eukaryotic genomes and play beneficial effects for
SICLTEBRFHEGEBETE LTESH. silancusdsy - the evolution of organisms. However, we do not have a clear
[FRRETE, FAT-BOMEETIIESNBYS a3 \TEE 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

WCZOBBEEDFLANIINTHRSHEDLET, 552 pIRNAKEE.
IOXTFUHIE, EIEMROFELEBIZE T THTENREL. DT

EME. ’%%E\ﬂ*—?—\ El:fAf:Eb§%f¥35§§ﬁ_ﬁﬁfﬁ¥ﬁiﬁ pathways, chromatin regulation and germ line development
(NIG-Fly) ZERUICEEFZHRETSETHEBRAT OB - using biochemical and high-throughput technologies, and
BB FETY, © 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., Ohtani, H., lwasaki, Y.W., Shibuya, A., Siomi, H., Siomi, M.C., and Saito K. (2013).
and Saito, K. (2016). Piwi modulates chromatin accessibility by regulating multiple DmGTSF1 is necessary for Piwi-piRISC-mediated transcriptional transposon
factors including histone H1 to represss transposons. Mol Cell 63, 408-419. 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.

Invertebrate Genetics Laboratory EEHENYIEGHIRE https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/saito
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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.
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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

FaFNAFVY—2TOITI  http:/www.nbrp.jp/
SATHATVAMET —IN—AtzV%5—  http://dbcls.rois.ac.jp/

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., Wilkinson, 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., Akung, 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., Itaya, 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.,

Okuda, S., Oshita, K., Packer, N.H., Prins, P, Ranzinger, R., Rocca-Serra, P, Sansone, S.,
Sawaki, H., Shin, S.H., Splendiani, A., Strozzi, F., Tadaka, S., Toukach, P., Uchiyama, I.,
Umezaki, M., Vos, R., Whetzel, PL., 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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Reverse genetic analysis of gene regulatory system in C. elegans

WHBIRAIC KRR LR IE TR > 2 7 L DFEHT

(A) BFFELTzwhole-mount in situ hybridization &I kD2 FERHIZ BT mir-1 mIRNAFIR/$5—>, (B) mir- 1 BfaF 7OE—5—ICLB GFP IR/ W9— N5
DL, mir-1 mRNADEGSEESHRBIE CORRBH I LN EERT,

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 Caenorhabditis elegans is the first multicellular organism
FIDSRESH., RIBBILF HIBRSNIEN T, B FEIIEK whose entire genome sequence has been determined, and
DB F e A IR BB G2 N E CH DB EFRIBEBEOR its transcriptome has been extensively investigated. In addi-
o BEFREROEREBSICTIET, -5 LIS MEEE 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

HUC BT AT LAORBEBELTVE T, BnFRR
DEBZFEEF TS microRNAZIRTTITRIC, HEEERRTIC

@ﬁ?fiﬁﬁii? FFEL. %i%@%ﬁﬁ’&%ljé?f%ﬁ’ﬂi%{ﬁ?@%ﬁt\ study microRNAs (miRNAs), which serve as post-transcrip-
ZDRAHANBIZoT EIBREEDBTZEDHTNE T, 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. (2016). A whole-mount in situ hybridization method Andachi, Y. (2008). A novel biochemical method to identify target genes of
for microRNA detection in Caenorhabditis elegans. RNA 22, 1099-1106. individual microRNAs: identification of a new Caenorhabditis elegans let-7 target.

. ) ) ) ) RNA 14, 2440-2451.
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.

Genome Biology Laboratory 4EVEGERIEHRMTE https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/andachi
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3D-organization and dynamics of human genome chromatin

FILavF L OPRNBAEEETAFIVA

BHARZETIE. [5/ L DNADHIRRD AN =RTHIZED
ESITIFDEFN. ELTEDLDITT/ LADGHEHSNDDH? ]
EMFELCVETD, &8, MilEROIOYF Y HETHARERIEF
TERIIFTDEFNTCVNBIEZHRELELZ, 5. COMEZ.
BIEFHEIB, BEDM. TEITRTAYIRIEE RBIEVEZRIC
DHEIFTVEFY, 1 DFAA—I VD BRMGIERIBAA—I D,
XAFERELERT. ¥ =al—yav. S5ICEHLLIOYT VB
FEEEEEAGHOE T O —UHREEELTCW\ETD,

Nucleus

ROLA Y=L (10-nm i) (48R
DEATETHRRRN G THDBEN.
RAA VBT W\S, JOXYFVIE R
1] DLSIT3DFE. MFHIMZFORS
TEREEICHENT, YEERSRG N 5<
KOEIEPT U\, NPC, 1BE7L; NE, 102

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

Our research interest is to know how a long string of 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., Ide, S., Hibino, K., and Sasai, M. (2016). Liquid-like behavior of
chromatin. Curr Opin Genet 37, 36-45.

Maeshima, K., Rogge, R., Tamura, S., Joti, Y., Hikima, T., Szerlong, H., Krause, C.,
Herman, J., Seidel, E., DelL.uca, J., Ishikawa, T., and Hansen, J.C. (2016).
Nucleosomal arrays self-assemble into supramolecular globular structures lacking
30-nm fibers. EMBO J 35, 1115-1132.

Biological Macromolecules Laboratory 4= {A=5 FIHITE

Sasaki, A., Ide, S., Kawamoto, Y., Bando, T., Murata, Y., Shimura, M., Yamada, K.,
Hirata, A., Nokihara, K., Hirata, T., Sugiyama, H., and Maeshima, K. (2016).
Telomere Visualization in Tissue Sections using Pyrrole-Imidazole Polyamide
Probes. Sci Rep 6, 29261.

Maeshima Group BIEEE
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Understanding cell architecture through quantification and modeling
MRS ERFHlE T IVESE L BL THllaE2E# 5

1-cell stage
(cell division)

multi-cells
(development)

RODRIELIZERIIREL, (£) SRVBRIOMRN R, (B) BESRERT —IICHITSHEABEDBRET ). LAIDEROMBIDEM ST,
TMADRE 2 DIREVERLTLEY,

Our quantitative models on cell division at 1-cell stage (left) and on spindle elongation at different developmental stages (right) in C. elegans. The upper

panels show actual C. elegans embryos and the lower panels show our models.

R ESDOR/NEM CHDEBIFIC. BRADMMED LIF=AT
EHEEM T, [EDQLDICLTEZLDNSHEAF DD DEDT.
MRS WSHROENTABEEDNTEHHDDH? ] ZOBWLIZ
EZ D=2 FAAISHIRBD 3RTTHIEAEE & F DRSREEIC D
B=ZBREL TS [4RTEE ] DREZEITO>TULET, il
EEFRETIIIRE. Ml EFeE BN OB A EIC
BEEITDLLAHTIFELTVET, MilaEsHbzo9 HiN &P
FBMR, HREICEDLDSIZIERL TR ERSNDHEIRR
IHEZEELTCVLET,

Cells are the minimal unit of life, and are beautiful archi-
tecture in nature. One big mystery in cell biology is ‘how a
huge number of tiny macromolecules assemble into a cell
with organized and dynamic structure?’ To tackle this ques-
tion, we are constructing quantitative 4-dimensional models
of Cell Architecture. Our primary focus is on the intracellular
positioning of the nucleus and chromosomes. Through our
study, we aim to understand the mechanics of the nucleus,
chromosomes, and the cytoplasm, as well as the force gen-
erated by the cytoskeletons.

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, doi: 10.1038/ncb3490.

Cell Architecture Laboratory #HRIZZEHS=

Niwayama, R., Nagao, H., Kitajima, T.S., Hufnagel, L., Shinohara, K., Higuchi, T.,
Ishikawa, T., and Kimura, A. (2016). Bayesian inference of forces causing
cytoplasmic streaming in Caenorhabditis elegans embryos and mouse oocytes.
PL0S One 11, e0159917.

Tanimoto, H., Kimura, A., and Minc, N. (2016). Shape-motion relationships of
centering microtubule asters. J Cell Biol 212, 777-787.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/kimura
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Developmental cell biology using C. elegans
BRRZH WA Y

A b 5

B-catenin localization before division

Coordinated polarity orientation
of epithelial stem cells

> 4 b
B-catenin localization at telophase

CcwWN-1 EGL-20

Localization of a BM protein in WT

FEIMA A (A). DRIEE (B) TD B HT =Y DIEIMEBE.

Aggregation of a BM protein in a mutant

FRISARBBDERFE. (C) FRAZERARD OUKE) OIF5E (KRED) IF=FRDWnt 73 F

(CWN-1, CWN-2, EGL-20) [CELOTITRMICHHSNT NS, TR (D) SHRZRRG (E) OIEFEICHIISERRELDBE. ZRETIIEADE

ELoSnEN.

Asymmetric localization of 3-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 molecules (CWN-1, CWN-2, EGL-20). Localization of a basement membrane
protein in pharynx in wild type (D) and a mutant (E). In the mutant, the protein forms aggregation.

EDBERREHRR C. elegans (FHAREL NIV TOMFEICRE T,
BREBAN T DS HFEHMRIIETINRICEIOTHEONE T, 7
HEFIZ B NT VR EEIIHICBIES B CREDRMBAZEIED
&9, BRERTELIVIADHMR THHRESNTCVET, COB
EIIECHEMEERF>TVSDT, £ TOMBIZEHEDHEZE D
TWET, EOXSICHRED B EZERD, JENFICHRL . IRl
BTREDELTEHRL CBRINTEDZEELCLDSDONH
FLTWET, Tz EER D DR PHLSEOHBIC DL
THMFELTNET,

Asymmetric cell division that produces daughter cells
with distinct cell fates is a fundamental mechanism by which
cellular diversity is produced. Most cells in C. elegans have
the same anterior-posterior polarity in terms of localizations
of Wnt signaling components such as 3-catenin, and divide
asymmetrically to produce a variety of cell types. We are
studying how each cell knows the correct orientation, how it
divides asymmetrically and how the daughter cells acquire
specific cell fates. We are also studying mechanisms of cell
invasion and secretion of basement membrane proteins.

Selected Publications

Ihara, S., Nakayama, S, Murakami, Y., Suzuki, E., Asakawa, M., Kinoshita, T., and
Sawa, H. (2017). PIGN prevents protein aggregation in the endoplasmic reticulum
independently of its function in the GPI synthesis. J Cell Sci 130, 602-613.

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

Multicellular Organization Laboratory ZiARIERMATEE

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
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Studies on cell structure - function relation using Drosophila molecular genetics
2ayVagNTaFRIZEER V-SR-S O

LHARETIIHEBANICHIT DB DOBEERIR MBS S0
BRETETINEN THDYawIa/N\TE=RBUTHILTVET,
HREAMMEE L CEDLDIEDFRYST—IHEWZEDEK
SICHBLTEHNTNDDOH. EWLWoIzBIEISEEL. D&
SDFEEFLBAA=I VD DFFERFEL TR ZITOTL
F9, B7E. [ERORE O S HEEERIREE | HLU [HEEOE
BIHERS CFOWRRREIC L DERTAEE] DT —<ZHILICHFR
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 B{nFEIERAILE

Suzuki Group AR E

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

) AEHI EBIZ T B S BT TEIEE

Moon jellyfish (Aurelia aurita)

Cladonema pacificum
= 4 el

2BORIBIENCSIID paxB Esix1/2 DER, () SRS, (B) I972057 Ocelli: BRme SRISTEHYTR, TYTPII ST EL Y XBRER D, pax6 (paxB)
FEEMICEVTROFEMZE T D VA —BIETF ThHdD RIBBEMICHSUWTIEsix 1/2 DEDRDEFBICHRELTED, BREMRICHSVWTERLEEERIZLTV\SATREE

oo,

Expression of eye patterning genes, paxB and six1/2 in two species of jellyfishes. While pax6 is well known as a master control gene for eye formation, six7/2 is also expressed
in the area adjacent to ocellus and possibly takes a major role in the eye formation of these jellyfishes.

KHARETIE. EMDFIROFECIFMEEE T D200
FEBEZDEBIRORAZBIEL. SRS ZMRE
LT/ LB OEGF HEIRIBHMO LT 7 A N R < 7 52
ETDTWVETD, 85T (1) AYT/ LB EBW=MEY DZER
MERIBYAFTZOADEE. (2) PRERERPCBRESRDERE
I DB F rysT—OZ b DERRR. (3) ERD-FE—0
MRERNEE DD FHEBORBEEZDELNES. (4) T—91R
MICLDIREERECTFDRREABETIVOBE. (5) 15HKF
SHERAWNEARIET — BT 2T AOREEMERERICHZT
WCHRZT>THDE T,

We have studied the evolutionary process for acquisition
of novel phenotypic characters by comparative genomics
and molecular evolutionary approaches, using various mate-
rials such as an animals or bacteria. Particularly, we have
recently focused more on (1) Biodiversity and dynamics of
marine microbes based on metagenomic analysis, (2) Evolu-
tionary dynamics of gene expression profiles underling the
evolution of central nervous system and sensory organs, (3)
Molecular mechanism of endosymbiosis between hydra and
algae and its evolutionary significance, (4) Study of disease
causal gene and gene model of disease, (5) Knowledge find-
ing and system development for big data in life science.

Selected Publications

Shenton, M., lwamoto, C., Kurata, N., and lkeo, K. (2016). Effect of wild and
cultivated rice genotypes on rhizosphere bacterial community composition. Rice (N
Y) 9, 42.

Ishikawa, M., Yuyama, I., Shimizu, H., Nozawa, M., and Ikeo, K., and Gojobori, T.
(2016). Different endosymbiotic interactions in two hydra species reflect the
evolutionary history of endosymbiosis. Genome Biol Evol 8, 2155-2163.

Laboratory for DNA Data Analysis E{RIBEIRDATE

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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Center for Information Biology

Finding the link between metabolic variation and evolution
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Circular view of 73 Helicobacter pylori
strains and their MDS plot. a. Before
rotation of the outmost 21 genomes. b.
After rotation. c. MDS plot of before the
rotation. Colors indicate research groups.
d. MDS plot of after the rotation. Three
large groups are found. (Figure from the
article Tada et al. 20175 [open access])

g 18

Our activity is summarized as the network analysis using
genomics and metabolomics (this word comes from ‘metab-
olism’). Our computational analysis targets many biological
species from lactobacilli and microalgae to metazoa. The re-
search goal is the understanding of metabolite evolution and
distribution in the biosphere. Major research results include
databases such as MassBank (http:// massbank.jp) and Lip-
idBank (http://lipidbank.jp), as well as analytical software
tools for genomics and metabolomics.

Selected Publications

Wohlgemuth, G., Mehta, S.S., Mejia, R.F., Neumann, S., Pedrosa, D., Pluskal, T.,
Schymanski, E.L., Willighagen, E.L., Wilson, M., Wishart, D.S., Arita, M.,
Dorrestein, P.C., Bandeira, N., Wang, M., Schulze, T., Salek, R.M., Steinbeck, C.,
Nainala, V.C., Mistrik, R., Nishioka, T., and Fiehn, O. (2016). SPLASH, a hashed
identifier for mass spectra. Nat Biotechnol 34, 1099-1101.

Tanizawa, Y., Fujisawa, T., Kaminuma, E., Nakamura, Y., and Arita, M. (2016).
DFAST and DAGA: web-based integrated genome annotation tools and
resources. Biosci Microbiota Food Health 35, 173-184.

Laboratory of Biological Networks 4@y ~T—IFRE

Simakov, O., and Kawashima, T. (2016). Independent evolution of genomic
characters during major metazoan transitions. Dev Biol, in press.
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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

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.

Shimizu, T., Kitajima, A., Nonaka, K., Yoshioka, T., Ohta, S., Goto, S., Toyoda, A.,
Fujiyama, A., Kaminuma, E., and Nakamura, VY. (2016). Hybrid origins of citrus
varieties inferred from DNA marker analysis of nuclear and organelle genomes.
PL0oS One 11, e0166969.

Genome Informatics Laboratory ARE(GISHRIATE

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

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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Distributed data processing
test using Hadoop

B A—/S—OVEa—49 V2T LENBUES/ LIERIIE - An application study is being conducted involving paral-
ANDIUADE AV Ea—T« VIR, RO ERLIBERMTD®EAE - lel-distributed computing technology and wide-area distrib-
MRZITOCVET, © uted processing technology to process genome information.

- This study involves various types of parallel distributed pro-

BHICEENMERNITSEBEGTBERENT —9ZIETS  ©  cessing technologies such as Hadoop and distributed key-
=oOOFEMELT, ByITF =57 N\YRUVITRODOEFELE - value stores, that are designed to handle big data for
B EMER T (Hadoop. 2&lKeyValueStore %) M@ processing genetic information analysis data. Research
HTOTWVET, /o, EREBAAEVURAREEHNIEL Ly - aimed at high-speed processing of various types of data in
[cERBARRDB T —97%, T—YEDEKXICWISHESEIR - large-scale databases is also being carrying out. This study

is using a distributed memory cluster computer that can eas-
ily accommodate the increase in data volume and offers high
cost performance.

NSTA—TYVZADHWVDBIA TV SRYETEM F TEERN
BIB=HDMRZEToCNET,

Selected Publications

Mashima, J., Kodama, Y., Fujisawa, T., Katayama, T., Okuda, Y., Kaminuma, E., Kodama, Y., Mashima, J., Kosuge, T., Katayama, T., Fujisawa, T., Kaminuma, E.,
Ogasawara, O., Okubo, K., Nakamura, Y., and Takagi, T. (2017). DNA data bank Ogasawara, O., Okubo, K., Takagi, T., and Nakamura, VY. (2014). The DDBJ
of Japan. Nucleic Acids Res 45, D25-D31. Japanese Genotype-phenotype Archive for genetic and phenotypic human data.

Nucleic Acids Res 43, D18-D22.
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.

[ N R 3 e I WO T (SRS 1 e Lo D e At A o2 -l https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/takagi
Takagi Group SARMAFTE ;
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Developing technologies to make BioMedicine comprehensible and tractable
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Architecture of anatomical mapping service in Anatomography (A) and a use case (B). Service, still under development, is constructed and maintained in DBCLS. Similarly to Google Maps, custom
anatomical maps can be exchanged as map URL with or without superimposed data. In (B), shown is body distribution of a bacterial species in meta-genome.jp.

ERRIREOMBE = DDRAT Y I TIEONE T, ATV IA R
BT —SCBREF v ITF v UTREZIR TS, ATV IB F+v
TFrENTZRRDEEE R DT OEFER DY S OF TEMRIR
PALUTHIBAIBEIC T 2.

REIATYITBIFAICTUEEMICSRTY, AICEEABIELD
BEBAVTIUITVAZET DT, BHHZIEIMTOINTUNL
WABIZEBDONE Y, CORIEEZEBDOMENTERDAIZEH
FEFEDLEWFBOAICHRERELAZITNIEAEDE A, HETIEB
DBADFAMERFELTWED,

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.

QOgasawara, 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 issue), D25-29.

Laboratory for Gene-Expression Analysis BT RIRENTHTE

Okubo Group KRR ZE

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.

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

__

OKUBO, Kousaku HARA, Kazuo
Professor Assistant Professor
RARRR #i R —k oz
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Center for Information Biology

Comparative genomics through ultra-large scale sequencing

ABRHES ) ARRICKSEGDO SRR RO IF

LB LBATIRFE U LR Sve ZiBLIEN =5,

L BRI —ShYAME  EA TRV FE AV —

Picture of the animals whose genomes have been analyzed

YMRETIE. EhZEECEEENS. £HMR LLOEREY)
Ot EOERRIBICEE T 24EME T, 7/ L BES K
DORENGRSZBC CERRRORERAZEF IS EZE
BICHFEEE 21T o CLETD,

LIAREL., STiHT/ SOMEL S-S H I TEHDT./
LERSTRMEA Y ITANTAO A% AP E S DAoIRT =0 AT
TEDHTHO. Z<ONEBATHES & DHEEAFRZIEmAYESD
TWET,

TE AAIFEID—E

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. The fig-
ures in the left column show examples of such activities.

Selected Publications

Session, AM., 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.,
Mawaribuchi, 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, PD., Zom, AM,, Ito, M., Marcotte, E.M., Wallingford, J.B.,
lto, 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 tE8S AR E

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.

Nikaido, M., Noguchi, H., Nishihara, H., Toyoda, A., Suzuki, Y., Rei Kajitani, R., Suzuki, H., Okuno, M.,
Aibara, M., Ngatunga, B.P., Mzighani, S.I., Kalombo, H.W.J., Masengi, KW.A., Tuda, J., Nogami, S.,
Maeda, R., Iwata,M., Abe, Y., Fujimura, K., Okabe, M., Amano, T., Maeno, A., Shiroishi, T, Itoh, T.,
Sugano, S., Kohara, Y., Fujiyama, A., and Okada, N. (2013). Coelacanth genomes reveal signatures
for evolutionary transition from water to land. Genome Res 23, 1740-1748.

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

Toyoda Group ZMHMARE

TOYODA, Atsushi
Project Professor
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Center for Information Biology 4 #pI5ERIATL Iz 45—

Unveiling microbial community dynamics
WY EBALEHREY A FIT AR

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

ESOEEHIROEEBEICEIRELTWE T A ZDHE - In our laboratory, we are interested in understanding
(ELDEISENDT/ LITHESNTWNET, AATETIE. /N4 - about microbial genome evolution and microbial community
AV TARTAI AEERME T D I« A95 INERAo%s - dynamics, and we are currently reaching out in the following
&5 92 [MicrobeDBjp] ZHE/ELT, EHRIEDIIE tv]:/o major res%a:jch otl)ireotiol\r;ls; I.bFegziBIitate Itlhi/l devglolpment

o R e LS = e Py A~ — - of an integrated database “MicrobeDB.jp”, Il. Microbial com-
T %&t?\bgﬁbéM5y\n %fﬁ%ﬁ :lm_';ﬁﬁijékﬂt —Cji © munity dynamics. Our research interests blend a background
Tnﬂli%@\ﬁﬂj\ mﬁléE%ﬁ%Q/(j-:ﬁl\ébL_(ztiup EHBRDFH - in microbial genomics and metagenomics with bicinformatics
EAE T/ LNV TSN T MAZED CTVET. /2. 1bh :and integrated database developments that are just now al-
DEBEENS DNAZHHL . EREMDT/LEETISET. ¢ Jowing the prospect of illuminating microbial community dy-
ELDHITIBSMFEHITOCNET, - 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., Matsuki, T., Yahagi, K., Mori, H., Matsumoto, H., Hara, T., Tajima, S., Ogawa, E., Kodama, H.,
Manabe, M., Kohno, N., Nishida, S., Wu, J., Jin, H., Kishino, H., Kurokawa, K., Yoshifumi, N., Yamamoto, K., Yamada, T., Matsumoto, S., and Kurokawa, K. (2016). A key genetic factor
Tanabe, H., Mukoyama, H., Yoshida, K., Rasoamiaramanana, A., Yamagishi, S., Hayashi, Y., for fucosyllactose utilization affects infant gut microbiota development. Nat Commun 7,
Yoshida, A., Koike, H., Akishinonomiya, F., Willerslev, E., and Hasegawa, M. (2017). 11939.

Phylogenomics and morphology of extinct paleognaths reveal the origin and evolution of the

ratites, Curr Biol 27, 68-77. 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.

Genome Evolution Laboratory 7/ L\ELIFRE
Kurokawa Group ZJI|HiZ=E

; Yo )
KUROKAWA, Ken MORI, Hiroshi
Professor Assistant Professor
Fl 5H zus & B B
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Experimental Farm EE8EIS

Molecular cytogenetics of plant germ-cell development
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MEL1 promotes large-scale meiotic chromosome remodeling (LMR). (A) The mel1 mutant is sterile due to defective meiosis. (B) MEL1 expression (green) was restricted to germ cells in anthers. (C, D)
LMR in wild-type meiocytes. The H3K9me2 level (red) was dramatically increased during meiosis transition, while H3K9ac (green) was diminished (D). (E, F) LMR was disrupted in the mel7 mutant.

BYDETET D). FITHE D R et TBCEHIAN =X
LIZDWT EICARERWTHIFILCWE T, BEARIL. B
BEDLEMNREICNZ. BN HEARR 2B CEGHZ
KM ZRIL T SEMD DI BEGIRR T, BN REFIHET
SN FHBOBERIL. BREMROE L PHEROERAMICD
BHSEBRLINFTREA CI,

FTo. BYDECIHTTE & HE TR A A R OTERRIE A R mIEL
EDAFELERREFSFECHERL. ERNADHFTEICEHLT
WEY, B TRON DO DHSBEBLECERNHZ<EINT
WED,

We study genetic systems promoting the reproductive
cycle, including meiosis, in rice. Meiosis is a highly orches-
trated biological event to transmit genetic information stably,
and to simultaneously create a genetic diversity via meiotic
recombination. Elucidation of the underlying mechanisms 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

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

Miyazaki, S., Sato, Y., Asano, T., Nagamura, Y., and Nonomura, K. (2015). Rice
MEL, the RNA recognition motif (RRM) protein, binds in vitro to meiosis-expressed
genes containing U-rich RNA consensus sequences in the 3'-UTR. Plant Mol Biol
89, 293-307.

SEEBES

Experimental Farm

Komiya, R., Ohyanagi, H., Niihama, M., Watanabe, T., Nakano, M., Kurata, N.,
and Nonomura, K. (2014). Rice germline-specific Argonaute MEL1 protein binds
to phasiRNAs generated from more than 700 lincRNAs. Plant J 78, 385-397.

Nonomura Group QT E

NONOMURA, Ken-ichi
Associate Professor

PPN E— sz

TSUDA, Katsutoshi
Assistant Professor

R B

BFTSEED, Research Activities

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




International Strategic Advisor [EFFEBE 7/ F'—  Visiting Faculty ZE&f5T3

Spatial control of bacterial cell division processes by reaction-diffusion mechanisms
RISHEBIA N = Z LIS E BN 79 7 Rl 53 282 0 22 M i

Z<DEMIRT LOZEBIGHDICIZTF 21—V D DRISHLEICE D REN International Strategic Advisor [EFEEEER 7/ \A H'—
5L T\ EEXISNTUVETD, FAzBld. ZOBDFWHADZ X LDAFIELT,
NOTUFDFEEDE MDA HMUBEICDWCTIHFLTWVETD,

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

International Strategic Advisor
Spatial control of many biological systems is considered to involve (NIH Distinguished Investigator, National Institutes of Health)

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

orme partit e Y CKET RS AT E)
as examples of this type of bio-control mechanisms.

Epigenetics and chromatin
IEVIRTAYIALIATTF Y

DORF S TEDTHT w0 BRI S E ORIR ORI E 28
X9, T/ LRI - ETERITY I ERRITDIET BELERICHITZOOV | :
FUAAFZOAPBFE Y NOATEED IO TF VEBRZRASHNILET,

http://research.fhcre.org/henikoff/en.html
HENIKOFF, Steven

International Strategic Advisor
To better understand the relationship between chromatin conforma- (Member, Fred Hutchinson Cancer Research Center)

tion and epigenetic inheritance, we have developed genomic and compu- FAZOT, ATq—V

tational tools to elucidate chromatin dynamics during transcription and EEIFSREEE 771/ A — .
o A . o (TLYRNYF VY DAY F—AV) =)

replication, and the chromatin basis for centromere diversity.

Development of technologies for genome editing and optogenetics
) LB LIGRIZZE D70 OFi B 7

FI=BI3. B2 - EBRREDMBEEZEITR I D1, 7/ LRE. HBEZED Division of Cytoplasmic Genetics #RFIE &G ERFFZERFT
TG/Dy_Fﬁ% SARZEITOCVWEY, Cﬂ%@%ﬁ%ﬁﬁﬁb‘l =B DRNZEER e http://zlab.mit.edu
EZDBRICT T DER RO TCNSEZHFLCNET, r
- ZHANG, Feng
............................................................... | Viiting Associats 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 BEMAHIE
(r;?es\gae;zgroaohes will improve our understanding and treatment of brain ooty TRIASE AT R S4iE)

DNA Replication: Mechanism, Regulation and Misregulation
DNA S : AH =L, HIEH. BEE

B S EFLEMMRODEEER - RANFENFECBRS /OB DHD Division of Cytoplasmic Genetics #RRIE B (GRS MR
BERRZAVT #ilREBCEICEDELSITT/ ADRIERL EITER SN

ﬁ:ﬁ. http://www.crick.ac.uk/john-diffley
SDONEERTDEaBIZELTVET, o
. 3 DIFFLEY, John EX.
............................................................... W Visiting Profossor
We aim to understand how our genomes are replicated efficiently and "‘F"AL (Associate Research Director, The Francis Crick Institute)
completely in each cell cycle using biochemical reconstitution with purified e THIU—, I3V FEX

roteins alongside genetics and cell biology in yeast and mammalian =
EGHS 9 g 9y y (T2 VY IRFFR PV ITA NI —F T L o5—)

Organogenesis in vertebrates
BB OB BIER

=513, PEERK (DE - MER) BLORNEERK (R - 5 - FTE) Division of Physiological Genetics 4 IBE{RE SRR
@H@%@%Eﬁfﬁﬁﬁﬁ%%ﬁ?th\&'?} %ATCB@EE"]@O&DIJ\ %*ﬁﬁ%@ | http//wwwmpl-hlrde/mdexphp'7|d:18&L:1
SEF R E— L NIV CIEBF TS T,
BRRTEREE # STAINIER, Didier
............................................................... Visiting Professor
We investigate questions related to organogenesis of mesodermal (heart, (Director, MAX Planck Institute)
vasculature) and endodermal (pancreas, lung, liver) organs using zebrafish 29T, THA4TA L
iesi i i =B
and mouse. One goal of our studies is to gain understanding of vertebrate oo TS R 5—)
organ development at the single-cell level.
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International Strategic Advisor [EFF¥EIEE 7R/ \( H'— / Visiting Faculty ZEITERFT

Brain circuit mapping and cell type characterization
T IEL % 0D » &7 7 EMRERIRE S AR Ak D fATT

NOREEBROBSCH TSR DZ R T D FENZR. BEIZR. £ Division of Physiological Genetics 4 IBi&(nZ= SfFFZERFY

EZHICHESHICL. ZNSOWRARONEAICHITOEERNERHFITD
ZEZEBBLTVWET,

We aim to unravel the diversity of neuronal cell types in the mouse vi-
sual circuits at molecular, anatomical and physiological levels, and their
connectivity throughout the brain.

http://www.alleninstitute.org/what-we-do/brain-science/
about/team/staff-profiles/hongkui-zeng/

ZENG, Hongkui
Visiting Professor
(Senior Director, Allen Institute for Brain Science)

v, Koo

EEHE
(PLYBRSERTF S =P T4 L o5—)

Computational population genomics

AIREEEEY

T INT— S RATIC FDEBDAOEE K VW — DEES SO, B
HERICEDALEL S B F DOHEEEICRELIZ T LSRN D E DR T Z
7oCTVEY,

Analysis of genomic data to infer population demographic history and
patterns of selection. Describe the effects of range expansions on neutral
and functional genomic diversity.

Division of Theoretical Genetics IEz#E (52 2 Z2ERFY

http://www.cmpg.iee.unibe.ch/about_us/team/
researchers/prof_dr_excoffier_laurent/index_eng.html
EXCOFFIER, Laurent

Visiting Professor

(Professor, University of Bern)

TOXT047, O—LVk

=2EHR

NIV KREHIE)

Developing methods for evolutionary analyses of DNA and protein sequences

DNA KU >N GBS DL 2 #9570 DFTEFR DS

EEREEER T DI DM ETIL - AV YR ORHE., BIOHFITEICE
BISEEE U FENANZ A LDMRZTOCVE T, FIZEFETFEDE
AIFFLBITOCLET,

| am interested in developing statstical models/methods for recon-
structing species phylogenies and in understanding the mechanisms of
molecular evolution, especially adaptive evolution. | am also interested in
theoretical population genetics.

Division of Theoretical Genetics IBsRIE(GZ S TS

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

YANG, Ziheng

Visiting Professor

(Professor, University College London)
RSN

=28HE

(AZO7 =27+ - ALbwY - OVREVEE)

Human genetic variation and disease

e LERREFRR

BEBHDOMREFSESFEEBEGFICDOVTHRELTCEZE LIz, 2N5IE
AT EASERRHSESERRICWVZDE T, BEIFICmobile element DFETA
DS HELVEREGENRRD DR EITOCNET,

We study human genetic variation to make inferences about human
evolutionary history and to understand the ways in which genes contrib-
ute to disease.

Division of Applied Genetics  [GFE{EER SRR

http://jorde-lab.genetics.utah.edu
JORDE, Lynn

Visiting Professor
(Professor, University of Utah School of Medicine)

Ua—7, UV
=EHE
(OYEMAZHE)

Evolution and function of DNA methylation

DNA XFIALDFERELE(L

ERENICEITS DNAAFINESLUBEELIZIOV T VREIRICDWVT, &
DiEfL. HIEIRIE. EMZMREENFTLTCLES,

We study the evolution, mechanism, and biological function of eu-
karyotic DNA methylation and related chromatin pathways.

H5EE)./ Research Activities

Division of Applied Genetics [CFRIE(GE S TSR

http://plantandmicrobiology.berkeley.edu/profile/
dzilberman

ZILBERMAN, Daniel

Visiting Associate Professor
(Associate Professor, University of California, Berkeley)

DN, HZT)
EEENE
HUTHN=PREZN—IL— KBS



Intellectual Property Unit  %NFVE1ER

Communicate research findings at NIG with the outer world
WEBRROHTRI AL Billithis  BREERED, H2EERT), HEEHERROTEDODOREZBOFEININT 5,

(2016 FE=i8)
IP QUANTITY
¥SFHIFE  Patent application 714
HEETESTE  Patent registraton 5
ALV BEMIAZZH  License agreement 144
MTA Material Transfer Agreement 1,311
BT OMFRRIC LD FMRBES - REMRASCLD, EE - Our mission is to promote and support the research of
A TEBIICEDHTUNEY, FEf - EETER - 55T —4 - NIG researchers from the perspective of intellectual property
OB FBES—|C, MEE - ZNE COSIE - B - %% - and to give back the benefits of research results to society
FoTWET, HP - BRaZ(c LR EABENICHS o R * by knowledge and technology transfers through the collabo-
EL. ESEE « 1SS - e s s g;r ISR - ration with societies, local communities, and industries.
[=HAN 735 = 75 = 73 N —~ N
(X T OREBE R CHE IR UCHFFIRZ PHRRELR - We are mainly engaged in providing a full support to en-
EBETOCVNET, /-, ASEAOLIEEHEUC, =g able our researchers smoothly obtain materials and genetic
RN ROEERESTEE CES\ BN BEEEICETE I © resources from overseas and managing our intellectual prop-
| N s PSS DN RS - s © erty derived from research by patenting, maintaining, and li-
g?t_ﬂj;f?\a;;ABS) NOARFZOHICI DTS - SEAH) censing. We focus on facilitating favorable environment for
T—D o

our researchers to collaborate with industries and developing
an appropriate way to handle copyrights of digital contents.
We also play an active role as ABS Task Force Team for Aca-
demia to support and promote the research utilization of ge-
netic resources.

Selected Publications

$HAREERR (2014). TN BICHIISREEREEOCENEERSIORE BIRIZRAIR 5, $HAEERR (2013). BEEROFI AR (LRI DR HEHRTEEDENEEDRR—HIC
67-783. Si7IC 3513 BFREICDLT— Microbiol Cult Coll 29, 113-120.

$HAREER (2014). [MEMRAFNCOETERICETSMBERBICHIT T—RENTESEDR
REERROEE—] MMMEA/N\—aVAR0OEE p114-125. V7Y T—HihR

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

SUZUKI, Mutsuaki
Director

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

Strengthening and support of research
WS D5RIE - 2%

B AER RFLETE ik BE FrUFPFuT
/ Enter NIG Project Planning Research pm?;,fbl::;;:m Career Progression

TR N YR —
Support for Preparation of Grant Application

B EMIERL YR — I Suppont for Japanese Paper Work

FHTESTHE Child-raising Information service for NIG members

Ak ER R

@ RIS T — b Caroor Counsaling
f];) x’,’.“ Suppor for Common Equipment
5 oS D—52397T - SMTIULEBE WorkshopSymposium Planning
\u-“';'.lu
Ut —F « PREZ2—4—= (ORD) & FAZICHEDD A - Office for Research Development (ORD) offers various
MO ZDEENZRABRICEIBL., SOICRENZEMIFT=HOES) - help to those involved in research. Our activities include or-
LU CWFT, ©ganizing workshops, mediating collaborative research, dis-
. ) o © cussion and advice on manuscripts and scientific pre-
U022y T RECENHIAOHN MXERPILEYT— ¢ sentations, grant-application support, arrangements of
2avIIDVWTOERPHE. MRERFOYR—~ EESE®E - international cooperation, and research infrastructure sup-
SEE). BB OBERSRIELAETEL.. IREDFLWLAAT7 - port. Synergizing with the superb research environment and
[CH T 2= DFEBITELE T, COLSDEFNEEHOE - the interactive atmosphere of NIG, we aim to contribute to
NSRBI S AR B A B E U Z =1 - the strengthening of research activity of the scientific com-
— DA E LB A BT WS, FIEFRORR munity. ORD also takes part in the public relationship, IR (In-

stitutional Research) of the institute, as well as activities to

JEED, R (Institutional Research) Y580 PIE{REF CRFESHIF disseminate the scientific presentation curriculum (NIG Meth-

SILRYF—YaVAUFISL CBEHAVIR) OBR-BE% | og) developed at NIG.
SEEIBHIBHELTVET, :

Writings and Talks

FHIZDH, &Y - DR, [ §2 (2016). DEGHAY YR TEIRFRETL LY T—ay 8 2 (2016). “BEHAXAVYRICESHRIL BV T—raVBEDEAEZDMR RERFK
—RBL3N. EXBN. FHHISNEE TS dZERO. HIR MEEFZE (2016.8.9).

FREMTF (2017). DEEF/\VO30%F] BT £16E.

Office for Research Development https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/ord

Ut —3 - PF==L—5—2= e g . ;

ah

HIROMI, Yasushi KURUSU, Mitsuhiko SEINO, Hiroaki

Director Research Administrator Assistant Professor
8 & == SRR CE TEERERR B

Uh—F + PREZRPL 5~

H5EE)./ Research Activities



Database Center for Life Science S+ THA TYVAHRET —IN—Atz 45—

Database Center for Life Science (DBC
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DIRIREBIITTA TIEDOF A 1225 —I3 DBHFEILDIZAER
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BILEREICBO. AFEEONEIEZES0 DIFHRRMOMIRRE P —
EXDRF. DB OEBIREEToCEFE LIz, KAV I—[351ZEA
DREs VL, Fal 26 FEICHDORRAFMERICBELELIZD B
BC—BZETHRNICBLELIZ, EvIT—YDBEWEBDRDLD
DDBJ Y H—FEDYF I—EREBLIZNEBEZITVEY,

Ono, Bono, Nakazato, Naito, Ohta (from left)

BONO, Hidemasa Project Associate Professor ONO, Hiromasa Project Assistant Professor
IHRFH weems NERERE s

NAITO, Yuki Project Assistant Professor NAKAZATO, Takeru Project Assistant Professor
POBRIERS ssizann HEIERE e

OHTA, Tazro Researcher

KAEEES wza

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.
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PHBGEFRRT—IN-AOPBEVOEE T, EFT—IS5VF VI TIORL LI BIIC
DS T%EHEE TESERYA~AOE (All Of gene Expression ; http:/aoe.dbcls,jp/)

AOE (All Of gene Expression; http://aoe.dbcls.jp/en/) is the index of public gene expression
database.
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Center for Genome Informatics (CGl)

Center for Genome Informatics (CGI)
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BIGHTHELTLD A/ \— Members at NIG

NOGUCHI, Hideki Head
O w8

FUKUTA, Kentaro  Postdoc
BEBEXRE wtmza

EJIMA, Fumiwo  Researcher

SIESERE mxa

KONDO, Shinji - Project Associate Professor
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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.

% Coelacanth Genome Project

e The main goals of the Coclacanth Genome Project
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Genetic Resource Center

LR ERE Y —

EMBGEERTYY—E. )M AVY—ABEILET —INR—2R
FEEID 2P TN T ORNBDRETEDTUNE D, /M FUY—
AZETTIE. XKBE/HEE. 1R, YU, ¥3uIa3/\T,
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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
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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.
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C. Elegans E. Coli

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

Mouse Drosophila
- Drosophila Strains (NIG-FLY) i
- Segmentation Antibodies o

« Gene Expression Database
(NEXTDE) &
- cDNA library o

« Mouse Genetic Resources my

« Mouse Genome Database my,

- Mouse otype Database @y

- Japan Mouse/Rat Strains (JMSR)
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L]
- Microsatellite Data Base of Japan
(MMDEJ) o

Zebrafish Rice (Oryzabase) o

it Fish Project &=

SHIGEN — Shared Information of  RRC - Research Resource

Genetic Resources o Circulation o

5. Japonicus (JapoNet) &y

Xenopus laevis &,

Project m

Bacillus subtilis o

NBRP — National BioResource

EVBEERTZYI—CRELTVS T —ER (& BEHR—LR—ID IS I YA Za— [ETIVENIY—R] DEFPIZATEET,

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

NIKI, Hironori
Head, Genetic Resource Center
Division Head, Division of Bioresources Management
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KAWAMOTO, Shoko
Division Head, Division of Bioresources Databases
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ONAAVY—RZEEER  Division of Bioresources Management

SHIROISHI, Toshihiko  Professor
WaRE 2o

KAWAKAMI, Koichi  Professor
NEE— 360

SAITO, Kuniaki  Professor
BREEERIE 2 0

SATO, Yutaka Professor

mHE 2 gEmw

UEDA, Ryu Project Professor

LA B wemes

KOHARA, Yuji  Project Professor
NEIER sEmE o

SAKAI, Noriyoshi  Associate Professor
SEHRIR sz oo

IKEO, Kazuho Associate Professor
HE—FE ez oo
NONOMURA, Ken-ichi Associate Professor
B ASE— ez o0

TAKADA, Toyoyuki  Assistant Professor
SHET pm e

ASAKAWA, Kazuhide Assistant Professor
FINFE e

MUTO, Akira Assistant Professor

BE ¥ s

KAWASAKI, Toshihiro  Assistant Professor
bl N e )

KONDO, Shu  Assistant Professor

T B oo

AOKI, Keita  Assistant Professor
BABCK w31 a0

SUZUKI, Toshiya  Assistant Professor
PAERE

TAKAHASHI, Misuzu  Assistant Professor
SEES om0

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

Since such resources should have links among 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.
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Advanced Genomics Center

HEOBRUEEER. TEFOK
K SOAME TS —

KUROKAWA, Ken
Head, Advanced Genomics Center
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O%EiRY/ SO>S —  Advanced Genomics Center

KOHARA, Yuji  Project Professor NOGUCHI, Hideki  Project Professor
NREER s PO e ®

FUJIYAMA, Asao Project Professor BABA, Tomoya  Project Associate Professor
BRLRVER weEze BB ez oo

TOYODA, Atsushi  Project Professor KONDO, Shinji - Project Associate Professor
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DDBJ Center
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DDBJ ; DNA Data Bank of Japan[d1987 FCE&IL =M. &
BREOMITER Z U R— 33702, KEDNCBISXIU
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DDBJH—Lw—Y DDBJ web
http://www.ddbj.nig.ac.jp/

Sequence Read ArchiveZZ&  Sequence Read Archive, etc
http://trace.ddbj.nig.ac.jp/

BLV&hHt Contact Us
http://www.ddbj.nig.ac.jp/addresses-e.html

f
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Sequence Read Archive
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( ) The Number of Bases by Contributors to DDBJ Release
billion;
250
m GenBank incl USPTO

200 ® EMBL incl EPO
® DDBJ incl JPO and KIPO

150

100

50

0

Rel.59 (2004.09) -I

Rel.41 (2000.04) I
Rel.42 (2000.07) I
Rel.43 (2000.10) I‘
Rel.44 (2001.01) I
Rel.45 (2001.04) I‘
Rel.47 (2001.10) l

Rel.51 (2002.09) .|

@
3
S
2
S
a8
=
«
]
&

Rel.90 (2012.09)
Rel.98 (2014.09)
Rel.106 (2016.09)

HEFIFE - £EMF. Intellectual Infrastructure and Collaborative Research

DNA Data Bank of Japan (DDBJ), established in 1987,
collects nucleotide sequence data, under collaboration with
NCBI in U.S. and ENA/EBI in Europe, and maintains Interna-
tional Nucleotide Sequence Database (INSD) as a worldwide
public asset for the life sciences. Through cooperation patent
offices of Japan, U.S., and Europe, data on patent-derived
DNA and amino acid sequences are also made publicly avail-
able from INSD. Moreover, DDBJ cooperates with the Korean
Bioinformation Center (KOBIC) to publish data from Korean
Patent Office. Since 2009. The three parties (DDBJ, NCBI,
ENA) also cooperates to Sequence Read Archive, a reposi-
tory of raw sequence data from “next-generation” sequenc-
ing technologies, and the Trace Archive, a repository of
sequence data from gel/capillary platforms.

DDBJ activities are operated by DDBJ Center, which is
supervised by the (external) DNA Database Advisory Com-
mittee and the (external) International Advisory Committee (IAC),
whose members are appointed by NCBI, EBI, and DDBJ(A).
DDBJ Center, staffed by professors, curators, systems engi-
neers, public relations officers, and secretaries, engages in
database development tasks, such as data acceptance and
appraisal, data exchange, updating, and data sharing, as
well as the development of data analysis tools to support
research.

Data submissions to DDBJ by the researchers are mainly
from Japan, but also from Asian countries and the Middle
East. It accounts for over 10% of all INSDs in the number of
submission.

DDBJ Center also takes part in the Life Science Inte-
grated Database Project, an initiative of the National Biosci-
ence Database Center (NBDC) of the Japan Science and
Technology Agency (JST). Furthermore, in 2013 DDBJ joined
with JST to begin running a controlled access database for
sharing human-related research data, the Japanese Geno-
type-phenotype Archive (JGA).

DDBJ Center DDBJtz>4—

TAKAGI, Toshihisa
Head, DDBJ Center
SARKAZ
wvs—K )

OGASAWARA, Osamu
Division Head, High Performance Computing Division
Project Associate Professor
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0ODDBJtz>%— DDBJ Center
ARITA, Masanori  Professor
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OKUBO, Kousaku Professor
RARDE 22 )

KAMINUMA, Eli  Assistant Professor
FBEE o 6o

KAWASHIMA, Takeshi Assistant Professor

NAKAMURA, Yasukazu
Division Head, Database Division NERE mGo

EF”FT.H%_ HARA, Kazuo Assistant Professor
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SUPERCOMPUTER

NIG Supercomputer System
EDEGEFEN A2 AL

ENDBIEEMERA—/S—2 2 —F AT A

Total Number of NIG Supercomputer System Accounts
3500

mSE
3000

HDDBJ 2600

2500 W Web user (MiGAP)

® Web user(DDBJ pipeline)
2000 i M |ogin user (large scale)

1500 | ™ login user (normal)

N T RIS IS TSI
BRI, BRIEERYIT —IR—2 (INSD) BRELLOK - National Institute of Genetics (NIG) operates a supercom-
SO ERAMEE S UCOE EREBOMESEAORMEEREL - puter system with the aim of contributing to the development
T 2=/ == AT A DERETF STV ET - of the International Nucleotide Sequence Database (INSD)
: ° :and providing computational resources to researchers, as an
2013FH5. BAACHRTREGENT—vEEL(ban/= - Inter-University Research Institute. In 2013 NIG began provid-
Al) IBR/NEE =~ Py = ©ing computational infrastructure for the development of a
?3%_ %Eﬁf%JﬁEfﬁ’ﬁT IN=A UGA) BEDT=DODERA . restricted-access database (JGA) of genetic data derived

VIS DRMERIBLTLET, - from individuals and anonymized phenotypic information.
BEHR/ VIR EHRITEHELRITBEPRELEALE The key features of the NIG Supercomputer System are

F DRI E TS TUVET, AT —mifEr s - thatit serves as an analysis environment specializing in the life

A o RS sy, — sciences and that it provides complete public data. To enable
t@“ét&f)lgt PEBAL—IVATL (Lustre TPAVZ/R analysis of massive quantities of data, it is equipped with a

L) 7PBZFFE. CNORATIRODBATVESIEMIATLA ¢ massive 7-PB high-speed storage system (Lustre file system),
(thlnaJr%ﬁ/—l\) EHBATEVRETEMS 2T/ (MediumETE . /— © which can be used as a state-of-the-art distributed memory
R Fatst&E /—R) SHEAEURSERS 2T AHSFERTAE  ©  computer system (’Ehin compute nodes), a shared memory

_ . - - computer system (medium compute nodes, fat compute
t&v‘gﬁh\ii SOICINSDELUICADT — Q;fﬁ ool © nodes), or a shared memory computer system. Furthermore,
HOEBNTHAT 55PBZMMRCVNET, (FRSH) © itis also equipped with an energy-saving 5.5 PB disk for stor-

T R ARSI TED. OO H—E 2D, 7R :ing INSD and JGA data. (Refer to the table below.)

RS — 2 — DRI/ S TS5+ (DDBJ read pipeline) & Users can register at any time, and in addition to login

. N N . < . services, they can make use of a next-generation sequence
KOMENDT/ LT/ T =232/ M TS5 (MGAP) BRI analysis pipeline (DDBJ read pipeline), as well as the Microbial
AR CVEY, FHEllZEEM A/ SOV A== (http:/  © Genome Annotation Pipeline (MIGAP). For details, please visit
sc.ddbj.nig.acjp) ZZSRLIZSL, © the NIG Supercomputer System web site (http://sc.ddbj.nig.

ac.jp [This URL belongs to the Japanese version of the NIG
Supercomputer System web site. Please confirm.)).

ltems Specmcatlons Amount of hardware

Thinst8&./—k 352 node
Thin node Memory 64GByte CPU Xeon E5-2670x2 16 Core (6481 GPGPU £5)
202 node

Memory 64GByte CPU Xeon E5-2680v2x2 20 Core (6412 GPGPU. 321 Xeon PhiZZa))
aAle N Ble (=}

MediumEt&./—R

2 Medium node Memory 2TByte CPU Xeon E7-4870 x10 80 Core 10 node

g [eEE/R Memory 10TB  CPU Intel Xeon E7-8837 768 Core 1 node
Fat node
THRADEE (BEHHESE) NPy P—HA TR

4 . 5.5 PByte
Electric power saving storage For archive or backup use.

5 TAAUKE (BRfE) W TP AT L Lustre S KDREHE /—ROSOSRAIL] PByte
High performance storage 79127\75\_Jﬁ57&7'47\5AEW R—L/ scratch 3815 R B

Every computing node can access the high performance storage
via Lustre file system. This storage used as home area or job
scratch area

K1 2012EHLV2014EEASTEM AT AME  Table1: Computing system installed in 2012 and 2014
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Platform for Advanced Genome Science (PAGS)
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Platform for Advanced Genome Science

Members at NIG BRI CEEIIDISHME

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.

B 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 47 members in total are participating in PAGS from
15 universities and research institutes (24 departments).

(B) | Researchers granted MEXT/JSPS Kakenhi |
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U. Tokyo
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Data/Results
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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/
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Large-scale DNA sequencing group

USE BT

Advanced bioinformatics group

TOYODA, Atsushi  Project Professor KUROKAWA, Ken  Professor OGASAWARA, Osamu  Project Associate Professor

. Ol # wEsus ORI 58 sz —/NER 3B mmems
KQHARA’ Y X X FUJIYAMA, Asao Project Professor MORI, Hiroshi  Assistant Professor NOGUCHI, Hideki Project Professor
Principal Investigator, Project Professor —FE L FVESE smEses o —7 EYE OB M e«
/ J \EZE%:I'\ INOUE, lturo  Professor NAKAMURA, Yasukazu Professor KONDO, Shinji  Project Associate Professor
MRIERFRE - IR GO —F/ L%REB sz O RHR— 22 —ITERET wmsmEx

XIEER « SATLHATIET — YU TOAAERRERERAE (O RXENEE. - EEfRES)

SIERZTHES

RN BRI ERT, ARAZ, JUNKE, FURERAZ, FERZ. BR - YRTLMFEMET 5 U TOAAER PR, EXRRRSHIT. BICERAR HEAF.
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Collaborative Research and Research Meetings | #@ms - mss

ESCEGRFHTRTE. EnFICEISMEMADOHRRELT, KE. TR OHBEMFZ RS ANTLE T,
ERAOIRTE CHEN B OEZERM Tz, FINOHREEAADHFEICLS [HEMT] LU 5= ZEELTVET,
REITRILDIC, BFZOHBEMFEDTONTED. 2016 FEHET 79 HOHBEIATLEET 1 3HOMREZ(TV. BEEHREDITTLET,

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 2016, 79 Collaborative Researches and 13 Research
Meetings have been held and achieved excellent results.

» Collaborative Research I HERF
[HE] &lE. ERDEGEMEADOMRENODEAHCED - Based on the application from researchers outside NIG, NIG
=, ERIEEERRRNA DR ZMZICLD. EEDOHRIREIZD researchers collaborate with them for conducting the research on
WTHELTHSHETY, D3I CEEAT>TVNETD, - the subject of application. The following three categories are solic-
. ited for Collaborative Research [A1], [A2] and [B]. In Collaborative

PHREITE (A1) | BRI (A2) | ISEIRENSE. X8, - 59amD Research [A1] and [A2], travel and accommodation expenses are
TeOIBEMZ AR S DI DIRE - HHEENLHESNES. [T © provided to visit NIG for conducting discussion and experiment. In
(B) | TIIHRE - B EERUHRED IS NE T,  Collaborative Research [B], travel, accommodation and research

expenses are provided.

Evolution of dynamin-like gene family in the initial stage of multicellularity

S LA BRBEC BT 25 1 F IV BIETFT77IV—DiEE(L

RRAFARF * Graduate School of Science,

B RAFTR : University of Tokyo

WEBF KERE © ARAKAKI, Yoko, Graduate Student

FIGAEH S - NOZAKI, Hisayoshi, Associate Professor

LB ESAMBORERLRY Volvocine lineage is a powerful

OAZE L. DI SSREF NS - model for studies of multicellularity. spocies spocies __aiochar spontes

S00MRIL LD LRy 2ETOrRE - Here our immunofiuorescence mi- it G el L

BB DEE ST, AFZE LM croscopy with an antibody raised ® ° @Eﬁ @%

BRI T B A=Y R - against the volvocine Tetrabaenla e i i 1_;_ o%gch
DRP1 demonstrated difference in Cmmﬂm“ Tvm'w- . 200

DRPT DRSS e (AL CRERIT DPR1 localization in the four-celled
Z4721% DRP1 OSSR EFADE= stages/embryos between the unicel-

SEBEADEE LTS ARECE lular and ancestral multicellular volvo- %’
L. 4~ 16HERMED 2 BD 4HfBFA T ©  cine species.
FE— - BoHARAOMSICERECE

TEIDEDBESHCHEDT. f SBRIVRY D 2RI DF A& 4 HBEIED

Phylogeny and four-celled stages in volvocine algae.

» Research Meetings I s

[R=] i3 EILEEFMTEFNAOHREDSDERAACEDE,
ERDEGCFMTTFTANN OB AN CER T SMFES T I, EMR=
Tl SEHLEEROMTHONCNE D,

Based on the application from researchers inside or outside of NIG, Re-
search Meetings in small groups are held for information exchange and ac-
tive discussion.
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NIG Collaboration Grant

EXLECFMFTRRIE. ELFICETIREMIEDOPRELT. KE. AT E OHEM IR ZRBIICRIIANTNE T, [HEMFE (A1) I [FH
BT (A2) | ICHHREND L. E8g - 5RO OIDBEIEHR S DI D DIRE < SFHEE DN ZIESNE T, [HEMF (B) | TIRKE < SHIEERUH
FED I EINET,
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DNAEEFEBEF -DNA BEERES A X GESESHET
RFERDSEME e S | St g REhIE B OmRER
AR OR B ARE BTt SRR LT OREEERET
SRAVRUPEVVY—LORBEERICEIT SN F AN XL DR

Screening of zebrafish transgenic lines in search for fluorescent reporters in
pronephros, muscle and nervous system

Screening of Gal4 Zebrafish lines

>F T XA EBMHREIC LB TENRIE

Screening for thyroid hormones responsive zZTRAP lines

Genetic Profiling of Iron Age Human Remains from the Altay Mountains, Kazakstan
ERDEEFMFARPTRE RN D 7 — 1+ T XA — R AN E ERRERI B L UE
AFFRIRICEE g 2E R DUNT

ST LTI DERNT/ A TS5 DIEER
BXANVTPL VAT NOBREIOBRIE AN - RPIP ADRILEER

Computer simulation of modern human colonisation of Japanese Archipelago using
genetic data

R - KBLA ST CHITBIZBEERHERFOEE
FUA—ATHEBRBRONSCEOERFDEE
AINBORRISCEME L DEGHE

Transcriptome Profiling of Oral Squamous Cell Carcinoma of South India using Next
Generation Sequencing

7 LR e IS LIS DREY R
HLA-omics [CED<EEIBIFR T AT L DB
BSEMEIS SV R Y DE5fS & Z OFIEE B DRRER

T ICHII2 TES LEIREDIET

AID%E CRISPR/Cas BT DRSS LB Ran-G TP REAEL DD FEBSRAVM
IR C D RBARRBED R

AID YRTIERBLIZE MBI COY LT U VEERIC £ ST O X P HBEDRENT
AIDEICLBD IV T aFVERE MEBER L Elgl -RFC DR EERRAT

T LRERME WG /w5 D EIC L SR B DECHIEIE B DR
BEREMEADEESAROBIS S HEERT

X CT Ee B AR NELOZ OFEENORESZN - BRLFH
5T

2ANLRIC KB EBEEER T T DBRET I IR AT
N OAERBRBRICHIFDBERIRAYE B AR OB EHIFE
VWO PAF S ER BRI R ORIF

BREFEVDAHEEOMSMABRE IOV VIvIRGZER W, YOBES
REBEGTFONVEYD

DB LIS DERT

NORAETEMBIRAE ICHITD RNAFEEG S >/ S E DND 1 DHEEERRT

BRSOV IV IV OARGRE R W=7 O—)VEBFE OBIEF AN X R
il

FEBVORICHIT S BRI DR
EEEMEARN EODETBBROARDEHER. in vitro D{LIFEDRF
VIS0 CHISSIHERDRRE EDARDCATEMIEOEE L N BHEE

g’j*?é%t@ (SR DB RIBERBORRRE BFTHMAENRZRIIC DOV TDERS

KIBEFERDERNAIN—C EHEFHEE T CriC DRI FEREDERAT
INDFUPPOF &SRR DRAT
FEAHIEESRDEEDNTRRT

DNA ZASHIRIERIZEES5 973 RecN SMC B4 >/ SO B DIEBERRAT
FTwIRA VS OB RadI DA+ FH—P LB VB DEBI=S
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MERXKE

IFERZ REBERERTFTH

RIFXS EFHBHERNAEMAFTES—
BAERZE  KRErEmMZERTTR
RFRFE HEDT<EzY5—

Department of Physiological Sciences II. Faculty of
Medicine. University of Barcelona

Institute of Neuropathology, University Medical Center Bonn
BILFRAS BITFY

Center from Marine Sciences of the Algarve

National Laboratory Astana Nazarbayev University, Astana, Kazakstan
WERTRARFERART  TENFHIH

RRAE KREREZRIITN
EMEYEE NS5

Department of Genetics and Evolution, University
of Geneve

FBRAAE BFER
BIRTE AFEREFEZHITE
MRS EEEEMFTEYS—
University of Madras

ESBERMT TS U/ LERMTE
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Algjandro Barrallo-Gimeno

Anna Sophia Japp
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Marco Anténio Campinho
Ayken Askapuli
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o 5% 3R &8 MEARE
44 303N IRBROI 7Y YA THRRNCHIR T DBEEFOREERT MRS EFE Ry #
45 Engineering and analysis of ABC transporter genes in Dorosophila University of Massachusetts Amherst Michele Markstein
46 ﬁ:}l;u/\’0l\&'éﬁ@ﬁi3D7@%3‘5&0“%3?&@915&—93yﬁﬂ;’%&s&:(f%ﬁﬁt@?ﬂ% MEEIKRE JATLRERMEE ARES
o4
47 JORFVEES(FZOADEAOZEAEY =L —r3Y BEHEARE KRERIZFMIHR BHEE
48 BESIY ADFEICLDFRSINS IO FVEREEb D FHlE FEXRE XEGRERFEMITH WH &
49 RR C. elegansFBIADEAFIBIBRAR DL IIEORE  RFBRIRAZRRTR R #E
50 Dg(jz}mﬁskt‘@si\j)RUPH’)\I:J@(%Iéﬂg‘_éné?ﬁﬂﬁﬁﬂi%@&@%ﬂ BEAERR BTEMITR LIRERIR
51 BN ARS DB DEEN IHKRFE  HEHFE 3
52 LYNOAPEEN DD THEE KIRARE KREBEptaEmTTr Il
53 T ORI« Dy IABRE DL LB RRBEERT LWERFS BRI
54 (BRMEFABMEDERIRE « /1 F Y REEFAB T C ST SIBTEHE DR B - BRERRITESMZIHE SEMTHN SEHE
55 éﬁ?%ﬁﬁt@Tﬁ%@ﬂ”ﬁ%l:&53%(&%‘-5%%?‘—9/\‘—1@7/?—93\/(D%‘E‘u sy BARER FEES
56 C=7 7/ LIEHRR—4)L -~ marchantia.info D& D= DNABRZERT RIBZERE
57 7/ LNE(LDENRERRAT FERAT KRFEREABFHIH FAZERN
58 1HHpaERT AR LIZ Y OALIEMRIICSITS de novo RAZRDERHA PNWNE I NE e S = AR
59 ¥3aUIIUNTOEIEFRNERE DIFSECHIHEBORER EMAZE EFE SRR
60 A RDOFIBLEHEEEF DR HERZE KEREFHER aHesE
61 ARICHIFSEDRRIBEDEGHIHIEE B OB RRAE KREREZFEMZEMT R P —
62 ARICNILRERIR waf | DT ARSI E£YERNES THEEA
63 AR DHEFFEICHONDETERFRREIE DR BORMIIRS KREEVFHRTTPR AT B
64 A XDIREI M E AR T IHEREICRE I S RAEBTFRIFATE RRARZ KRFFIEFRATER TEE
65 MEMIDEIEHRRIIICHITBLSONSVARYY LORE ] a DEREHEDRRMT s s BARER RS
66 5@%@’7“)93’5&O“/\/(’J/T\‘@)b@’]“/b%@’fﬁtéfﬁ?@ﬁﬁ%ﬁtb@'Ccté%ffi‘li BREAXT ZHHThE T FAEEF R SR —ER
67 REMENRICHITS Y ITTOATEEBEH DR N EREERMF I~ U LERAFRED BABT
68 AMERICEH S EBRHAEMAEYEF DR BERST KREGEFHIFEREEM SAEA—

HEHZE (A2)

i 5% 58 & e xR E

1 NMDA receptor silencing in developing cortical subplate neurons National Taiwan University Li-Jen Lee

2 Genetic and Translational Modeling of Pediatric Fusion Gene-Positive Sarcomas in University of Texas Southwestern Medical Center James F. Amatruda
Zebrafish

3 Identification of zebrafish gene/enhancer TRAP lines for the differential analysis of Max Planck Institute for Heart and Lung Research  Yu Hsuan Carol Yang
autonomic innervation in the endocrine pancreas

4 Somatic mutation detection in primary central nervous systems lymphoma Cancer Center, Affiliated Hospital of The Academy  Hua You

of Military Medical Sciences (AMMS), Beijing, China
5 Control of DNA dynamics : Interplay between DNA compaction and gene expression INSERM / University of Lyon, FRANCE Lesterlin Christian
6 1 DFEARNBEMBDEIC LSHIENREARDNA DD FEEYYEYD O XR—)VBFE Y FE R A A=

HEAFE (B)

i 5 2R = MERKSE

1 SRR ECADERERBEIC BT3BV F IPIU—DEL RRAY KEGEFRMTR FIFAE
2 RIFEDNAZRBUZEBEERIEIC ST SZEIER DM O BERTE KEREFMT SeANCE

3  ENERIICHITS DNARUAS—EHREED T LT AT RIERE EERNFTOV T+ PHFRT RER—
4 EFHBORDERULCEZE DN TSNV OARBBENFEHEGFORE BRI \MAKRE AT TR LAt

5 FAFVEREGRTFOERE NN (= =i RFRFE
wR=

i 5% R =& MERKE

1 KEMEDOTRIIF—NBEREEZOHEEERICET MRS BHIERST RBIBERFY HRILH—ER
2 TILEMZE)AFA UV TARTAV ADERREEFHT ERDEGFMFRT  AIRERHFTERFT F/ bisER
3 EBEFEBTOMEFERICLSEmEECEL BHERE KFEbEspRFMoer — s
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Collaborative Research I 2016 FE REICKDEEMTE

i 5 2R =

Fine tuning of Notch signaling activity : its importance and mechanisms

TENELFMFRS EEOBRIDDD FELHT

T NEZTEMERD D THEE
a3 u/NTOEFEEYE

4
5
6 BT ATAMREREDS (=X L
7
8
9

JOXFY - M OBRIBEERE TEITRT v I FIE
10 DFECZOERESEBDOREE
11 AR ETIVENICEITDT LEBFRT—o>avT
12 A1 REBEBBEBAR S EENZREDOD FERNDER—

13 AZHPRIEFDHE

MERKSE

ANRARZE KREFEZATTR

FAZE  BEZS

RERE AV ARRGERR
BEHERY RIEEFMIFT

BMAZE EER

EREYSFHTR  IONT VHIHRTTERR
BHAFERER HHHEFS
SATIATVAMET —IN—2A 55—
HERE KERRFTR

RRAE KRELRRZEMRZENTR
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FoKpEse
MLFSE
I A%
RIF &
FRILLE—
FEEX
IhRFEH
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FRERIE—

Joint Research with the Private Sector | 201658 RESOxEmE
HE WAL MERE (AREH) mERKE 2 E
HRFEBEF k=4t NSYURRY Y OIEFL RN DICHICB 3 D% AERFEEMTEERT 2R )| BDE5— "10.01.01~"17.03.31
FUUMAEH EROBST BRREG T DR AEECIEBRMTE 2R PRNER— '15.10.15~16.10.14
HASHITUFASY ISSAL/FDBEILFT —IN—AIBE AEECERATE HiIE PRE— "16.04.01 ~"17.03.31
BRI 7 — RN =4t MER—T VT —ZBUVCECRBEBEEETFORIR  ABECHTEMN 28 H/ s '16.04.01~"17.03.31
BEATICES S 2%
HEAEGN =T RUZT Y EREEEGCFIEN I ADER LU NOAFHMAFTE g%gﬁi%mkmu "16.04.01~"17.03.31
BRASHE/IO—HUnERER T/ O—HUKIC RS OO F ASERITAD T FR/IOAEC S~ BERE BELRMAR 116.04.01~'17.03.31
=ZFLAIAVHASH AT INEHRIC K DM TR DIRBERR TR B8 5 SHTT T TR E HE B HE '16.04.01~"17.03.31
B =B ENERHR 75—
M =FRERA = BIEEY—)LELTDBEGTFERDIER AERFEEMTEERT 2R )| DE5— "16.07.01~"17.06.30
Genome Research Limited  Synthetic growth and lethal screenings with the loss of PHAR TR 208 ESHA "16.09.20~"19.09.20
MCM8/9 using CRISPR/Cas9
TR PR T0I-aEc EHEE BBV ORTHABRKBERVERT —SDNE  VURREHRRE R /NS B 16.10.20~'17.03.31
L AIRSRRT FREERZRN T SBRALEY I ADRANT HIEIEGIRE 28 HaRES '08.04.01~"17.03.31
L EIRSTRT IR D HICBES 3 BB F DT ZHRBEARE B O A "11.10.01~"17.03.31
B SERRZEPT FANTOMS5 ZOIT 0Dz DFiT—45 7w DR BT S— BEEE REE F '11.02.18~'17.03.31
HEHE R
Ll et RS —OT VY DEET —4/X—2ZADDBJ Omics AEECIEBRMRE 2R PNER— ‘11.09.01 ~"17.03.31
Archive(DOR) DE FxfEN Y —) AR IESE
L RZTRT WMNERRHIDERE I SEN FEENDRR FRIDAEEIRTEERT 208 bR '16.07.01~"18.03.31
SEFIRFTRAFEEAE IRIBRESTE - BEEDRRENBITTZRIEAS T L#AT BT LBRRE BAER S8H B '14.04.01~'19.03.31
FAZ FATAD - NVOKE ;‘é}b%%fﬁ@@@%%‘\?ﬁ%hV%%E@ﬁ%ﬁél:ﬁifc/ \WwoPy  FIN-ZEREEMEE 2R SARA '14.08.01~"19.03.31
7T
FAE FAT AN N\VOBE BAINBADT LZIRIEICEE T DT EEEEIARER BiE  FEEAD '16.07.08~"17.3.31
BBARF fEEMERNRALICBEER. % BEEFHR NBECHTRER 28 HF/ L% "15.02.19~"18.03.31
ABRERERIRF NEUFRSRE R WV SRTR DEEEE I F DEE S AT AERFEMATRER #R I BE— '15.04.01~"17.03.31
ABRARZERE T Fo¥ay)/ e BEUICHR FRT/IOAEECYS— BERE BELRMER 15.07.01~'17.06.30
FERZ Tm2d3 /WwI P IS DADIER & RIZEURT HETHMRE HE MEmEF '16.1201~17.11.30
Commissioned Research | 20164 zmz
EFE HRRE (AEER) MERLEKE g - |
RIS REEAE B A AR EERE R DIRIBM M REZ FF DSRADIER HAMRLERATEER 2R =EWSED  112.04.01~'17.03.31
R RAREEAE é%’;/bﬁ%ﬁlCd:é%lét%%@%%\@?ﬁﬁ&U“I%iﬁ?mﬁﬁ%ﬁ LaniERMTT L 9— BEEE RFRE F 12.04.01~'17.03.31
ks
B RATRE S GILFIDEH « SEEREDAA—I VI EESETINDOKEE EREHTHRRE  HE pie—E '15.10.01~"18.03.31
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Commissioned Research I 2016 FE ZEEA%E

Z5& MERE EAFEER) MERARE SR

MR e R SHER | RS SR U TS =BT CAREZ R D/ A EBEIBROMATRE AZR E—F  '16.10.01~"17.03.31
VIARTAYVIX

MR e TN TV —> 3534 SR S BT DDBJtzv4— PR R OE '15.10.01~'17.03.31

MERMREREE DNAXFIACEEI DY/ LOA REERILELIETE /L BREEmHREy 28 aafc "15.12.01~"18.03.31
TRERMDIPRRERETEBOER

MERMREREE T OOV ERMEARIH DTz DEBEAMFF DFHRIFMASN #R EERA "13.10.01~"17.03.31

MR e ﬁ?ﬁ%ﬁ%l:ﬁ(jéimviyﬁ%ilﬁg?é QTLERERD BRECHTEET B fEER— "16.10.01~"17.03.31

R S BOEIENEETEORRE T — 5B ANBECATRERY #R H/LE®E '14.04.01~'17.03.31

MR MAEY) DB DSEA(L L EY BT IER DRFE LRM AREECIERARE #UR HHR— "14.04.01~"17.03.31

MR R é%’]%/h&()ﬁﬂim DB AT LDBECEMEBTTATL U/ LELHTRE 7R Rl B 16.04.01~"17.03.31

)

MR SRACRRIREL EmrvhU—IRRE #R BHER 16.10.01~"17.03.31

MERMREREE ARINEBNT TSN T A — I DS EomrvhD—IHMRE #R BHER "13.11.01~"17.03.31

[mENER T e R DNADTOAANZ I AEIHEE XN = X LDER EBX/IMADIMER HER BABAX '16.04.01~"17.03.31

ZHEMIAY AAERFABRERE) RHAS—IT Y — (NGS) [CLSRANEFRRDEZOD BEIEROMHATE HHR SRR 16.04.01~'17.03.31
AT LRFEET S

LHERY AAERMRERNE) VY LAALERRBELTFERT —IN—ADER AREETIFRARE #R PHR— 16.04.01~"17.03.31
B AREZRIRAMEME 2+ OEERIRICRIBRREA S/ LD R SNP DIRFS AEECIFRARE B WERE '16.04.01~"17.03.31
EREBmTT RIS (EERE) SR/ SRADIAT —IN—RDER EHvhDU—IHRE R BHER "16.04.01~"17.03.31

2016 £EPE Bl AN E E B &

E BEEMTI-BEE FEENEHAR
XEREE TTAPRSYIOER - EEEE MOBREEYY— -k MEHEEF '15.0806~17.03.31

2016 £FFE BRI ZERASEHEE H R B B &

F2aFNAF)Y—-2T0O0Ix I (NBRP)

MmERE EAEEE) REERE A
HAREEMT RS ARBOZ R EENT V- RAERDER TEYHEIRHTFEE R R =2 '16.04.01~"17.03.31
BARERRT RS EFNVEREY (KBE - MER) ECEROEMREER RREYDEGIAFRE HR (CAGH "16.04.01~"17.03.31
BRERMT R R 23U I3aV/ \TEGCEROBEIHMEIFEIRS L O4RM EMECEREY— BEFR LA B '16.04.01~'17.03.31
HAREEMT RS TIST w2 - RESIORME (FSVRAITZwor  AMEAEEMTERT #iE I D5— 16.04.01~"17.03.31
IS0 AR EROIRRE TS T waDURE - (RIEFR
R
BARERRT RS BHRASARBIDORFHE TOIT IS ORERIEE R BERTEE HEEER LIRS F 16.04.01~'17.03.31
BREBMT AR RRERICTDNA AR DT/LIY—0T o0 (2) WRUJ/LBRFRRE BEIR 28 % '16.1001~'17.03.31
HAESMFRA S 1 DFUPINIALDNAY—T T —[CREMSM/IMs 8D TRAEIECHRE B SHET "16.10.01~"17.03.31
V=T VAL
HREEMT RS NIESAL T3> DI/ INOTUP DT/ LNIEHRER AEECITRNAE #R PHR— 16.10.01~"17.03.31

BIRESATUA T AMAIREREE

[mENER T e BEESNFT —FISUROERERCSEL LoniERIAT LY S— BEFR HR ] '15.04.01~717.03.31
BREBMT RS BIEEZBOILODRNES—T VAT = DIODI/Z0  BIEIERANAFRE AZE BE—F  '15.04.01~'17.03.31
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International Activities
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EERZ7, International Activities

B International Collaboration and International Training Course

NIG actively supports international collaboration among researchers
worldwide. For instance, the Division of Molecular and Developmental Biol-
ogy under the direction of Prof. Kawakami is conducting joint research in
the field of developmental biology and neuroscience using the world’s larg-
est transgenic zebrafish resource. In 2016, researchers from the University
of Algarve (Portugal), University Medical Center Bonn (Germany), University
of Barcelona (Spain), Max Planck Institute (Germany), University of Texas (USA),
and Helmholtz Centre (Germany) visited Kawakami lab and performed ge-
netic screens to find fish that will be useful for their research (“shelf-screen”).
NIG also aims to promote international collaboration through enhancing
scientific communication skills. NIG has developed an educational curricu-
lum for effective scientific presentation — called the “NIG Method” — and
disseminates this methodology to aid globalization of the scientific commu-
nity. In 2016 we organized a training course on scientific presentation at
NIG, and also gave lectures and courses at various universities.

B NIG International Symposium

NIG has been organizing and sponsoring international sym-
posia and promoting academic interactions among researchers
from diverse backgrounds and disciplines for contributing to ad-
vance the frontiers of genetics. This year we supported the inter-
national symposium “Genome Evolution at Mishima: GEM”.
Members of GEM Symposium organizing committee, chaired by
Prof. Saitou Naruya at Division of Population Genetics, ran the
symposium. More than 70 investigators, including Professor
emeritus Ohta Tomoko, attended this three-day symposium. At-
tendees included 11 invited speakers from abroad, 17 foreigners,
and 12 students. We decided to continue symposia on genome
evolution as GEM at Mishima as the first one.

GEM website =
http://www.saitou-naruya-laboratory.org/meetings/GEM_March0017.html.

m Date: March. 27-29, 2017
m \enue: Conference Hall, National Institute of Genetics (Mishima)
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Postdoc 1&LHIFRE
LEE, KyungBum 2= BE&

Reception and quality control of the massive submissions at DDBJ

DDBJICHITSREEIIAEEFBROZAICEFKE

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

Please feel free to contact us if you have any questions about
working/studying at NIG / SOKENDAI.

m GIP Help Desk Coordinator (General Affairs /Education Team):
MIURA, Chikako cmiura@nig.ac.jp

m Chair of Internationalization Promotion Committee:
Professor AKASHI, Hiroshi  hiakashi@nig.ac.jp

Name / Subject title / Affiliation 5% /FH72:EE,/FhE

DDBJ Center
DDBJtzV4&—

Postdoc 1&EHIFRE
LIU, Hua 2 %

Analysis of RNA-binding proteins promoting germ-cell development in rice

AR DETEHRIF L ICBI0 D RNAKEEERE DR

Experimental Farm

S

Postdoc 18EHFFE

JIN, Yinhua % $5% FRROIETIRD HEB DI

Study on asymmetric cell division in C. elegans

Multicellular Organization Laboratory
ZHHRBEMTIE

Postdoc &t+HIFTRE
AILANI, Deepak 71A5=, 7x—/%wo

Genetic studies on behaviors and brain functions in zebrafish

VIS0 2all B3 ATE EBIBEDIE T RIRET

Division of Molecular and Developmental Biology

DAL RAFUERRT

Postdoc 1B4-HFFFE
MISHRA, Neha =23, %/\

Large-scale NGS data based population genetics research and analysis tool development

NGS AERH RV ERETF TSI —)LFFE

Genome Informatics Laboratory
REETIEHRAFE

Researcher HHZEE
LI, Donghan Z# b3

Analysis of lipid spectra and international coordination

BEE N AT SV DT & EB

Laboratory of Biological Networks
Ry~ —IRERE

Researcher &

HETTIARACHCHI, Nadeeka Nilmini

HETTIARAGHCHI, Nadeek BT — N ADHE

Development of the database of bioactive lipids

Laboratory of Biological Networks
ERYNT—IARE

EEZ7A International Activities
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Activities and Events for Research Promotion
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» Activities for Research Promotion
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» Events

IAFOIHIVRIDL Dr. Job Dekker &

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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Iz (B Iz DEEN 175,/ Activities and Events for Research Promotion
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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

EILEEZETRT (B & MEMARAZEREAZE
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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




Department of Genetics,

School of Life Science, SOKENDAI
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» SOKENDAI
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B High Quality Research

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

PR EmRIEMZR BEFEIN, Department of Genetics, School of Life Science, SOKENDAI
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B Close Network of Research Groups

NIG is famous for active interactions and discussions among
the in-house researchers. Because each research group is small,
many groups have joint lab meetings with other labs, and 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 International Graduate Program at
NIG will be nominated as candidates to receive the scholarship
from the Japanese government (MEXT fellowship). Third year stu-
dents can also apply to a “Research Fellowship for Young Scien-
tists” grant sponsored by JSPS. Other financial aids are also
available.

B Aid in Findinga 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
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B Undergraduate Research Internships at NIG

NIG offers a 6-week undergraduate research internship program for international
students who wish to gain experience in scientific lab work. Each intern will join ongo-
ing research projects in a world class research group, and will be provided with lati-
tude as well as responsibility to conduct “real” research, i.e. something that no one in
the world has done before. Interns also participate in various departmental activities,
such as lectures for our graduate students, journal clubs, and seminars by outstand-
ing 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

taiken

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

| x¥merezzcLzin

BRFERORFRHE R, [BIILCHMRE] OFfZBEELTL
F9, L. COERBEBNIMTRIE PELISESEHZIITE
B CEDDITTRBOF . RKEREDEE. MZMRTELIZVLDHER
B#eStAER5. BOBENICTE TS ENRETY, BLFE
WICERERINZHE FI BEEEZODMREDHE CEES
EMOTHCLIZEW, TRIGECFERE L ZDEFHBIDO—HITT,

e

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.

Telomere visualization in tissue sections using pyrrole-imidazole polyamide probes.

Sasaki, A., Ide, S., Kawamoto, VY., Bando, T., Murata, Y., Shimura, M., Yamada, K., Hirata, A., Nokihara, K., Hirata, T.,
Sugiyama, H., and Maeshima, K. (2016). Sci Rep 6, 29261.

EQARRS (D4)

TLIEEL,

» Programs to Host Researchers

BEIEFEICER TEDRBSLVRIETY, EFZMATL)
DA FTRRAF CHASEE CTEEHICKR TR ERETH

SASAKI, Asuka (D4)

NIG is the good place for students to research. | recommend
students to come and feel the atmosphere of NIG.

| ssEmcmELLS

EEHHE ARZORZEREDHBICHERL CWET, BIEZEEC
FCNICEETFBNH ML CL\ SR F L (Bt - BLHRE)
THN. FRHEFRBHEE] ELTERM TR TS DB
TY. BEMGEDEREFDDDEEA. ZDED EEICAIELAD
SEGA TS [ZETTREA] HIE P, KFFEDER CIEMDH
THiIFT 9D ECHTE] OFIEbDDET. FMIFILITURLZCE
<fZsbye

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.

REMITAZRAE EnREMTTR BEFER, Department of Genetics, School of Life Science, SOKENDAI
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(2017 %481 BIRfE)

EESE  Advisory Committee

ARFADEECEE T2 5B EIRZ O EMFEEICEI T SHIEC. FIRMWELRODODICDVT, FTROFE™ICIELE 2.
The Advisory Committee gives advice to the Director-General on administrative affairs including joint research programs.

ARRFTF FORRFZEHIR filEme il TUNKZARZ BRI TR

URUSHIHARA, Hideko Professor Emeritus, University of Tsukuba TACHIDA, Hidenori Professor, Faculty of Sciences, Kyusyu University

EHED RRARFARFGIRF R FTRZUR PR RERFRF B eI FZ TR EUR

KURODA, Sinya Professor, Graduate School of Sciences, The University of Tokyo NISHIDA, Eisuke Professor, Graduate School of Biostudies, Kyoto University

Bl —1t BRSNS MR Y S—& TERAC FRAZERBAZEHAE LY —F

SHINOZAKI, Kazuo Director, Center for Sustainable Resource Science, RIKEN HANAOKA, Fumio Research Director, Life Science Center of Tsukuba Advanced Research Alliance

BEMR RRAFARF GRS RI R F IR R R ARB ST BT SIS 2T LT 29— F —LU—5—

SUGANO, Sumio Professor, Graduate School of Frontier Sciences, The University of Tokyo MATSUZAKI, Fumio Team Leader, Center for Developmental Biology, RIKEN

EREWF RAEREARF ISR AT RIS A BE MERSSMERT—U Y —F I 0—

SUGIMQOTO, Asako Professor, Graduate School of Life Sciences, Tohoku University MORIKAWA, Kousuke Chief Research Fellow, International Institute for Advanced Studies
FIAER)

HAakE BIFTE BOEC REBEHARITE IS RARBR ERERAT IR

SHIROISHI, Toshihiko  Vice-Director KAKUTANI, Tetsuji Head, Department of Integrated Genetics OKUBO, Kousaku Head, Center for Information Biology

SeAGAZ BIFTR THEMmET FABEEEVS—F EEEA ERETHFERAE

ARAKI, Hiroyuki Vice-Director SAGA, Yumiko Head, Center for Frontier Research IWASATO, Takuiji Professor, Department of Developmental Genetics

NBE— EEBERFRMT S (AR REMFIF LY 9K AIS—1# BB 59—

KAWAKAMI, Koichi Head, Department of Developmental Genetics NIKI, Hironori Head, Genetic Strains Research Center MAESHIMA, Kazuhiro  Professor, Structural Biology Center

BT EFBEHFRTES = BERERMEE IR

SAITOU, Naruya Head, Department of Population Genetics SAWA, Hitoshi Head, Structural Biology Center (FRNZEER)

PR/ AHU—R—F  Advisory Board

RFPTICHRDBESIRICDVC, PTRXIGEEZZDKOICISCBEZ1TD,
The board members give advice to the Director-General and/or the Advisory Committee regarding the principles and policies of the institute.

REBEH RRTERFREHS WIESCHAUS, Eric Professor, Princeton University
OHSUMI, Yoshinori H; Prof , Tokyo Institute of Technol

nen Ojiyary rotesson Toiyo stiute of Teehnology SULSTON, John  Honorary Faculty, Sanger Institute
M EZ RRAFZEHF ) ' - .
SAKAKI, Yoshiyuki Professor Emeritus, The University of Tokyo HUNT, Tim Emeritus Group Leader, The Francis Crick Institute
TR LA 2B AT LT AR 17 5 — Bl RS

TAKEICHI, Masatoshi  Senior Advisor, Center for Developmental Biology, RIKEN

WETESE Council for Strategy Planning and Coordination

FTROIEEOT. HFAMOEZ (LRI OEAFHDEBEURESZITDOEEDIC, MIBAEEEE TS,
Under the Director-General’s supervision, the Council makes basic plans and policies on NIG management in addition to coordinating with ROIS head-
quarters.

Az REEY WaRE 1538 - S 2T NFTEHEE WaRE ELABSEMEREY  FHIZDH
Research Planning SHIROISHI, Toshihiko IR ERFIEY Gender Equality HIRATA, Tatsumi

. ROIS Strategic Planning Committee  SHIROISHI, Toshihiko

AL )

ARAKI, Hiroyuki Eli=es AR —

e Evaluation NAKAMURA, Yasukazu
{CARZH
NIKI, Hironori ARHEY $O/NEER
R Intellectual Property SUZUKI, Mutsuaki
B #’

HIROMI, Yasushi

BESEAENEZEES  Inter-University Collaboration Committee

(FEER) char (FANZEE) NIG members
BA]IPN AT BEMFRRHE Bld]IlPx ATBIERFERYE
KITAGAWA, Daiju Professor, Department of Molecular Genetics KITAGAWA, Daiju Professor, Department of Molecular Genetics
(FTAAEE) Non-NIG members BRI WEETHTRE

= - - KAKUTANI, Tetsuiji Professor, Department of Integrated Genetics
SRR FUN RS AR BB B ST B
TACHIDA, Hidenori Professor, Faculty of Sciences, Kyusyu University MARE RIRERTR Y 5—20R
e o N SHIROISHI, Toshihiko  Professor, Genetic Strains Research Center
TR FRASES RN 5—F o
HANAOKA, Fumio Research Director, Life Science Center of Tsukuba Advanced Research Alliance ﬂkﬁﬁ*ﬁ%? RREYRFT L S—24S
. - . N . N SAGA, Yumiko Professor, Genetic Strains Research Center
BEFR RRAAF ARSI BT
SUGANO, Sumio Professor, Graduate School of Frontier Sciences, The University of Tokyo

&= Management
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(2017 FEZ8)

B/ EREES

Z8E NIG Committees (Chair)

PR EEES HaRE REE=F Jtes B EEEESS AR
Future Planning SHIROISHI, Toshihiko Library KITANO, Jun Museum of Genetics SAITOU, Naruya
FEEa2 FEARSARZ vIr—E8S EREER EiteEES e @
Budget ARAKI, Hiroyuki Seminar MIYAGISHIMA, Shin-ya Internationalization AKASHI, Hiroshi
HREHEES v FEFZES AIS—1# BrHREREEaS AN B
Facility Management NIKI, Hironori NIG Projects MAESHIMA, Kazuhiro PD Selection KIMURA, Akatsuki
HBRREES NE&S— [FHREES AN BE
Common Equipment KAWAKAMI, Koichi Publicity KIMURA, Akatsuki
BrstEmEas BHER M EZRES BOEC
Computer ARITA, Masanori Intellectual Property KAKUTANI, Tetsuiji
RERREEAS FASALZ RORNEER WORE e L BEFRRAT RARAR
RI Safety ARAKI, Hiroyuki Mouse Bioresource SHIROISHI, Toshihiko M HEEEEER
. _ . o N N . Ethics of Human Genome Research OKUBO, Kosaku
BETERIERLZEEER H ./ BRET ARNEER hE = e .
Recombinant Experiments INOUE, Ituro Rice Bioresource SATO, Yutaka REHERER F/ Ei%eA
. Safety & Health INOUE, Ituro

BYEBREES HABE KEENEES {oRZH _ _
Animal Experiment SHIROISHI, Toshihiko E. Coli Bioresource NIKI, Hironori MEIRER= PR

N e _ I Conflict of Interests Director-General
B - B EBEES SIPIE NZAXVRBEIE - WREER BIFTR = s 2a =
Fire & Disaster Prevention General Manager Harassment Prevention Vice-Director DNAT—4HFAIREES  SANAZ

e A NG e A DNA Database Advisory TAKAGI, Toshihisa
EYEEEREaS EMBEERTS—FE  AENRCTINEREEEEAS ARRAE e
Genetic Resources Head, Genetic Resource Center Ethics of Research Involving Human Subject OKUBO, Kosaku NUAREREAZYNEERRR 7F EE%i%
Mouse Research Supporting Unit  SAGA, Yumiko

(2016 FEZES)

DNAT —4HFRREER

FI9AZEE DNA Database Advisory Committee (Non-NIG members)

E
KINJO, Akira

BER
SUGANO, Sumio

RMES

NAGASU, Takeshi

RRERIESE
HATTORI, Masahira

=

HAYASHI, Tetsuya
e R
FUKAMI-KOBAYASHI, Kaoru

BHEEL
FUJITA, Nobuyuki

BB ERLZERES

RIRARFEEERFPELIR

Associate Professor, Institute for Protein Research, Osaka University
RRAFAFEGAT R R AR

Professor, Graduate School of Frontier Sciences, The University of Tokyo
RISRAHREE 1 F T T 2T —IN—2V5—REa1t
HEETOD S LFRFTHIE

Research Supervisor, Database Integration Coordination Program, NBDC
Japan Science and Technology Agency

FPREAAFIE T A TR T AMTTRER
Professor, Graduate School of Advanced Science and Engineering,
Faculty of Science and Engineering, Waseda University

TUNARZE RS R FT IR
Professor, Department of Bacteriology, Faculty of Medical Sciences,
Kyushu University

BTN A AV YA VS — SRR EER
Head, Bioresource Information Division, RIKEN BioResource Center
BREHR A E R B

Acting Director-General, National Institute of Technology and Evaluation

2 B
HOSHI, Jun-ichi

/N
MATSUOKA, Satoshi

A B2

MATSUMOTO, Takashi

=5 13
MIYANO, Satoru

KE H*

MIZUSHIMA, Hiroshi

EBEEE

MUTO, Kaori

RI2RAHREEE A F P+ TYRT Iz V5 —hEE
EER

Director, Department of Planninng and management, NBDC Japan
Science and Technology Agency

RRTERFAMER R 5—HR

Professor, Tokyo Institute of Technology Global Scientific Information and
Computing Center

R - BREERNR SR SR EIRRMATT > 5—
ERMATTAER

Director, Division of Basic Research, Institute of Crop Science, National
Agriculture and Food Research Organization
RREAFERSERTATC ST LT 5 —2iE

Professor, Human Genome Center, Institute of Medical Science,

The University of Tokyo

ERIREBERR T IER < BT 5 — EEEENRE
Chief Senior Researcher, Center for Public Health Informatics, National
Institute of Public Health

REAZEMZMITPRC ST LT 2> 5 —20%

Professor, Human Genome Center, Institute of Medical Science,

The University of Tokyo

FI7\ZEE  Recombinant Experiments Committee (Non-NIG members)

LB

AKIYAMA, Yasuto

PYRBEEES

EFRARIIEFR DA 7 S — TP R AR ST AR R
Chief, Immunotherapy Division, Shizuoka Cancer Center Research
Institute

NH H

ODA, Tsukasa

FT7AEE  Animal Experiments Committee (Non-NIG members)

BAREEABHIR

Professor, School of Law, Nihon University

SER(E%
SHIOJIRI, Nobuyoshi

BRI IS

Professor, Faculty of Science, Shizuoka University

HYBIEEREES FMES  Genetic Resources Committee (Non-NIG members)

e R
AKASHI, Ryo

FaEs B
ABE, Jun
figE—5
INABA, Kazuo
TE &
EZURA, Hiroshi

RREEND

OHKUMA, Moriya

EE  Management

BIFAFERF B ESRFNEIR
Professor, Department of Animal and Grassland Science, Miyazaki
University

UBERFAF RRFNFRHIR

Professor, Research Faculty of Agriculture, Hokkaido University
FREAZE THERBEREYS—R

Director, Shimoda Marine Research Center, University of Tsukuba
FORAZEDIRIEREIT

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

I(CFHTRN A A Y- S—ENMMRERER

Head, Microbe Division, RIKEN BioResource Center

NEREZ
OGASAWARA, Naotake
S

OKADA, Kiyotaka

N
OKAMOTO, Hitoshi
/g —
OBATA, Yuichi

R

ORIHARA, Yutaka

RRFIRHERMAZRAZ R

President, Nara Institute of Science and Technology
BEOAFRFEENES R E TR

Professor,Department of Plant Life Science, Faculty of Agriculture,
Ryukoku University

B F PRy s—Blzs—R

Deputy Director, RIKEN Brain Science Institute

BESEMFET/ A FVY 25—

Director, RIKEN BioResource Center
REARFAARELRTR - RLEAEEUR

Associtate Professor, Graduate School of Pharmaceutical Sciences,
Faculty of Pharmaceutical Sciences, The University of Tokyo
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TAABEE

KASHIWAGI, Akihiko

JoJHhIE {eB

KAWACHI, Masanobu

55 (&

KUSABA, Makoto

BEASE
KURAMOTO, Takashi

e

KUWAYAMA, Hidekazu
/IAEE
KOBAYASHI, Masatomo
/NEBSA

KOHARA, Arihiro
TR
SAKAIZUMI, Mitsuru
{EBERI

SATO, Kazuhiro

RERESC

SUEMORI, Hirofumi
FLIES
SUGIYAMA, Minetaka
ST

TAKANO, Toshiyuki

FRED
NAKAGATA, Naomi

R

NAKAGAWA, Yasuyoshi

i BR

NAKAGIRI, Akira

FRASAER

NAKAMURA, Taro

RAINESS

NAKAMURA, Yukio

RNEiCF
NAGAMURA, Tokiko
BREHEBEF
NASUDA, Shuhei

[RERFEARZGIEA AT MBI A S E A e fEa R
Specially Appointed Professor, Institute for Amphibian Biology, Graduate
School of Science, Hiroshima University

ERCRIBMTIRTAEY) - £ERERIRIBMATT U S —EMERIREH

THEER

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

[LAERFRZREZ AT BB EC FREERERR
Director, Laboratory of Plant Chromosome and Gene Stock, Graduate
School of Science, Hiroshima University

REPRZ ARG ST M RS ISR BRI EE R
Associate Professor, Institute of Laboratory Animals, Graduate School of
Medicine, Kyoto Universiry

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

BT A AV — 2tz V5 — e REER
Head, Experimental Plant Division, RIKEN BioResource Center
EEER - @R - REWFPNEESRARERRU—5—
Research Leader, Department of Disease Bioresources Research,
National Institute of Biomedical Innovation, Health and Nutrition

FORARZ BRMNERHIR

Professor, Faculty of Science, Niigata University

R LAF EREN AT AEASE - BERNE R
SR

Professor, Barley and Wild Plant Resource Center, Research Institute for
Bioresources, Okayama University

REPRF BAEERNFHRFTPEHIR
Associate Professor, Institute for Frontier Medical Sciences, Kyoto
University

RIRKRFRF e TEAFTRDEZUER

Associate Professor, Graduate School of Engineering, Osaka University
EP Ll R F BRIIRATR I v 9 —>30 I3\ TE
EERRTTEIIER

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

RESKF A ERIT - R 5 — B R TR #0R
Professor, Center for Animal Resources and Development, Institute of
Resource Development and Analysis, Kumamoto University

BRI ERE \(F T 0/ OI— > 5—EEFFA
fRERRR

Director, Biological Resource Center, National Institute of Technology and
Evaluation

BRAZEFHWERS=DIECE MRz I—K
Director, Fungus/Mushroom Resource and Research Center, Faculty of
Agriculture, Tottori University

PGB NE D el el T B

Professor, Graduate School of Science, Osaka City University
BCRRFORN A AV Y2z S — IR RIBRER

Head, Cell Engineering Division, RIKEN BioResource Center
RRARFZEMZATFTELIR

Associate Professor, Institute of Medical Science, The University of Tokyo
REPRFARF GRS RRFTRDEHIR

Associate Professor, Graduate School of Agriculture, Kyoto University

BB B

NARUSE, Kiyoshi

NAMBU, Atsushi

=g
NISHIO, Takeshi
CHRER=
NITASAKA, Eil

ZBBE
NITO, Nobumasa

B &

NEMOTO, Hiroshi

#EF =2

BANNO, Yutaka

B B
FUKAMI-KOBAYASH Kaoru

fRAmTE

FUKUDA, Hiroo

BEIE

FUJISHIMA, Masahiro

X Ml

HOSOYA, Tsuyoshi
INEEIE S
MATSUI, Yasuhisa
EF—
MATSUDA, Yoichi

=naT
MITANI, Shohei

RS

MURATA, Takehide

A HE
MORI, lkue
KOEE
YAGUCHI, Takashi

ZZN=Fil
YUMOTO, Takakazu
A 2
YOSHIKI, Atsushi
PEWAELES

WATANABE, Atsushi

BERARF MR EERENFATAME LSRN F RIFAERIR
Associate Professor, Evolutionary Biology and Biodiversity, National
Institute for Basic Biology

BRI BE IE A T e S IR TR 3R

Professor, Department of Integrative Physiology, National Institute for
Physlogical Sciences

RIERFARFRRAAFRIHR

Professor, Graduate School of Agricultural Science, Tohoku University
FUNRER AR T TR aRAm

Lecturer, Graduate School of Science, Kyushu University
IEHAFEYPET FEMROR 5 —K

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

B¥ - BREERITRSHAMBECS RV I—R

Director, National Agriculture and Food Reserch Organization
TNARERFRRAM AR BB FERERMAT I
R

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

B(ERZBRATERN A A VY — Rz V5 — BT E R
Head, Bioresource Information Division, RIKEN BioResource Center
RRAFZAZ R RAFRE

Professor, Graduate School of Science, The University of Tokyo
IIAORZRE BRI TR

Professor, Graduate School of Science and Technology for Innovation,
‘Yamaguchi University

ER B EAETTE R « RO — TR
Director, Division of Fungi and Algae, Department of Botany, the National
Museum of Nature and Science

RIERF N EF TP EERRER T 5 —HiR
Professor, Institute of Development, Aging and Cancer, Tohoku University
BHBRFAREAE R MRS A A T+ TR
FLVI—R

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

R FEMARFEF B EBF AL
Professor, Department of Physiology, School of Medicine, Tokyo
Women'’s Medical University

BCERRTERN A A VY2 5B L FHRRRESEMT
8

Permanent Researcher, Bioresource Information Division, RIKEN
BioResource Center

BEERFAFGEAMFHEIR

Professor, Graduate School of Science, Nagoya University
TFERZEREFMI L S—/ A FY—RAEBER
Head, Management Unit, Medical Mycology Research Center, Chiba
University

REARFEREMTAR

Director, Primate Research Institute, Kyoto University
LSRR A AV Y2V S —RRBYRRER
Head, Experimental Animal Division, RIKEN BioResource Center
TUNRERF SRR NFEHIR

Associate Professor, Faculty of Agriculture, Kyushu University

YOANEES FIPNEE Mouse Bioresource Committee (Non-NIG members)
SREE BEAAREREFIT - TIEEVI—RBETNDBHE MITERA ERBYIFRRFZTICLAS E=9 U IV 5—R
ARAKI, Kimi Professor, Division of Developmental Genetics, Institute of Resource HAYASHIMOTO, Nobuhito  Director, ICLAS Monitoring Center Central Institute for Experimental
Development and Analysis, Kumamoto University Animals
/IS — BRI A2 59— HAFHE—ER ERER - (B - REWRAES  REERARSERETI
OBATA, Yuichi Director, RIKEN BioResource Center NIRRT =TS — 45—
=+ =5 A4 MRS e AT DT 0 =p MATSUDA, Junichiro  Research Leader, Laboratory of Experimental Animal Models and
EZ‘SE“/D . Rgﬁ*;ﬁ;ﬂmg%ﬁﬁhﬂmEﬁ%iﬁm'ﬂ&ﬂg Experimental Animals Resource Bank, National Institute of Biomedical
KURAMOTO, Takashi Assoc!ate Professor, Inst_ltute of Laboratory Animals, Graduate School of Innovation, Health and Nutrition
Medicine, Kyoto University
N g . — ) SEEEESR
N IRAF RSB A é\Aéiﬁl\% Ken-ichi ;):gzzgj Eilgfiﬁﬁe University of Tsukuba
KOMINAMI, Ryo Professor Emeritus, School of Medical Science, Niigata University ! ! !
N o _ N = = pi= BESEZRT A F VY- V5 —] =
B A EREE - (R RETIES FRARFRERARESL L 7 e B
e 5 , Atsushi Head, Experimental Animal Division, RIKEN BioResource Center
/NEPYIRRFR =R — 4 — . — ~
SUZUKI, Osamu Research Leader, Laboratory of Experimental Animal Models and >KJ | H@ﬁ RREEF SIS —PHRE

HFRED
NAKAGATA, Naomi

Experimental Animals Resource Bank, National Institute of Biomedical
Innovation, Health and Nutrition

REARZAEGEFAT - SRS —ERFEF D THIE
Professor, Institute of Resource Development and Analysis, Division of
Reproductive Engineering, Kumamoto University

YONEKAWA, Hiromichi
EMIE—

WAKABAYASHI, Yuichi

Senior Researcher, Tokyo Metropolitan Institute of Medical Science

FERDAEYI—RFPREDARTTI) — T RBEATE
=R

Head, Division of Experimental Animal Research, Chiba Cancer Center

&= Management
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(2016 FEEE)
(NEES

FT?AZE  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

JEBFES
KITANO, Hidemi

AREE
KUBO, Takahiko

BHERFEIRERAF BT Y 5 —#%

Professor, Bioscience and Biotechnology Center, Nagoya University
b Ny Al e S s B €l

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

ShBIRZRF EE R B

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

TEPRFARF GRS RHIR
Professor, Graduate School of Agriculture, Kyoto University
FORA R IRIEREIS

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

BHERFEMHRERAT BT Y 5 —HR
Professor, Bioscience and Biotechnology Center, Nagoya University
TUNARZE RS R F TR

Associate Professor, Faculty of Agriculture, Kyushu University

ARALANE

KUMAMARU, Toshihiro

SHEF

TERAUCHI, Ryohei

+H—17

DOI, Kazuyuki

+FI5RE

DOMON, Eiji

BEHET
NASUDA, Shuhei
NI
MATSUOKA, Makoto
ZH 5

YASUI, Hideshi

= F

YOSHIMURA, Atsushi

TUNRERARRA TR HIR

Professor, Faculty of Agriculture, Kyushu University
REARFARFRRARTRIHR

Professor, Graduate School of Agriculture, Kyoto University
BEERFARF A RFAFIDEHIR

Associate Professor, Graduate School of Bioagricultural Sciences,
Nagoya University

B¥ - BREERITRESHARBECE R S —HRELFE
i =|

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

RERZARARRANFRIHIR

Associate Professor, Graduate School of Agriculture, Kyoto University
BEERFENREERANBRR 5 —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

KEBEE/NEES FIHEE  E. Coli Bioresource Committee (Non-NIG members)
BISL— SRR ARSI iz ) SO Sk 3 1
AIBA, Hiroji Professor, Faculty of Pharmaceutical Sciences, Suzuka University of SATO, Tsutomu Professor, Department of Frontier Bioscience, Hosei University
Medical Science P o RO
- - e BEIRIEEZ UHARFEFEHIR
MLBSE REBRZ DA ARFFTES SEKINE, Yasuhiko Professor, College of Science, Rikkyo University
AKIYAMA, Yoshinori Professor, Institute for Virus Research, Kyoto University . o . _
o . i B B SR TSRS RSB FTEE
)Hiﬁ' 7155-% BREBSBAFIREBIFRA AR TANAKA, Kan Professor, Laboratory for Chemistry and Life Science, Tokyo Institute of
ITAYA, Mitsuhiro Professor, Faculty of Environment and Information Studies, Keio Technology
University N . N
. R FE = KRARFARF FEZ RAFTREIR
ﬁ-ﬁ%ﬁﬁﬁ@ REBEERFMIEES Y —F IO~ TOBE, Toru Professor, Graduate School of Medicine, Osaka University
ITO, Koreaki Senior Research Fellow, Research Organization, Kyoto Sangyo University o N
e N M Eth TN KRS SR
/. J phval); \E% RRERHNZRIMTAFRAZR HAYASHI, Tetsuya Professor, Faculty of Medical Sceineces, Kyushu University
OGASAWARA, Naotake President, Nara Institute of Science and Technology . N
» o ROES TEAYBRESTR LI5S
UN=y,wi:3 SOBARFEBFRTTPIER YAGUCHI, Takashi Associate professor, Medical Mycology Research Center, Chiba University
OGURA, Mitsuo Professor, Institute of Oceanic Research and Development, Tokai L .
University =)z S AT P AR S

ALl 5

KATAYAMA, Tsutomu

J1I=HBER
KAWAGISHI, Ikuro

NETRET DM MIEEERES

TUNARZE RS RFTRHIR
Professor, Faculty of Pharmaceutical Sciences, Kyushu University
P15 @ NEais S a1 4 6

Professor, Department of Frontier Bioscience, Hosei University

YOSHIKAWA, Hirofumi

SHE—
YOSHIDA, Ken-ichi

Professor, Faculty of Applied Bio-Science, Tokyo University of Agriculture

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

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

BAA

AOKI, Hisanao
NI
ODA, Tsukasa
BEREE
KUROSAWA, Kenii

eI L BT TR RIEEERE S

AARZZEHR

Emeritus Professor, Nihon University

RARZRZEHE

Professor, School of Law, Nihon University

BRRICEBERT VIR

Director, Kanagawa Children’s Medical Center

PTAER

/IRERER
KOBAYASHI, Setsuro
HOEF
NOGUCH|I, Motoko
TRYF

WATANABE, Taeko

BERI = BIteEARAE
Teacher, Mishima Kita High School
TC « BRRAZHIR

Former Professor, Shizuoka University

EEEMEREER

Curator, Sano Art Museum

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

BAA

AOKI, Hisanao
NI
ODA, Tsukasa
BEREE
KUROSAWA, Kenii

AARZZEHR

Emeritus Professor, Nihon University

HARZRFEHE

Professor, School of Law, Nihon University

HRNBILCEDEREVI—BR

Director, Kanagawa Children’s Medical Center

/\IRERER
KOBAYASHI, Setsuro
HOEF
NOGUCH)I, Motoko
BT

WATANABE, Taeko

BRI = BItREARHE
Teacher, Mishima Kita High School
TC « BAREAZHIR

Former Professor, Shizuoka University

EEEMERER

Curator, Sano Art Museum

NEEREES FTAEE  Conflict of Interests Committee (Non-NIG members)
e B AN ST RN Nt B 5 6l
SETO, Atsushi Professor, Graduate School of Commerce, Otaru University of Commerce

EE  Management
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(2017 %481 BIRfE)

m E = &y Director-General KATSURA, Isao
SIFFE BEBE Vice-Director SHIROISHI, Toshihiko
gFfE FARBAZ Vice-Director ARAKI, Hiroyuki

DFEEFFEZ  Department of Molecular Genetics

H7RER GE)  SeASAZ

Head

ARAKI, Hiroyuki

> FDAE TR

Division of Centrosome Biology

I Ab) 1] Prof. KITAGAWA, Daiju
B # SEAE Assist. Prof. TAKAQ, Daisuke

By % SiBHRF Assist. Prof, YOSHIBA, Satoko
BEMRE ALt X Postdoc SHIRATSUCHI, Gen
BETINERS aeinE JSPS Research Fellow  CHINEN, Takumi
R D5 T4 273/4!) D5 Student SOKENDAI GUPTA, Akshari
R D4 Ne= D4 Student SOKENDAI "
(HRISRIARS) BEE JSPS gesir;rch Felownc  VWATANABE, Koki
R D1 BEH % D1 Student SOKENDAI  FUJII, Ken
AT ABT  EOMNA AVAMOTO, Sohe
o DFHIBE TS EAFTERFT  Division of Molecular Cell Engineering

H B BENA Prof. KANEMAKI, Masato
B # EBE% Assist. Prof. NATSUME, Toyoaki
h5RE PINEEEES Researcher MIZUGUCHI, Akemi
MRE EHNED Researcher IWAI, Kaoru
HHRLESHFE%R  Department of Cell Genetics

MREH G TALZ Head ARAKI, Hiroyuki

o #ERFEAERAFTERFS  Division of Molecular and Developmental Biology

E JNEE— Prof. KAWAKAMI, Koichi
B % )75 Assist. Prof. ASAKAWA, Kazuhide
By # BiE £ Assist. Prof. MUTO, Akira
BLHRE EmpEES Postdoc TANABE, Hideyuki
BHHRE BHARENE Postdoc SHIRAKI, Tomoya
BRE INGRIE Postdoc KOTANI, Yuri
BHFRE (5=, T—/%wY Postdoc AILANI, Deepak
HHIA D5 35— PINJa-, X74-7Y D5 Student SOKENDAI  MILLER Andrew, Steven
g e (F8) EHEERT Head SAITOU, Naruya

o EEFLERHTZTERFY  Division of Population Genetics

£ R
B % I, TAEY— A, Assist. Prof.

Prof. SAITOU, Naruya

JINAM, Timothy A.

o E(LIBIHIFTERFY  Division of Evolutionary Genetics

H B PHY, Oy Prof. AKASHI, Hiroshi

B % WAKS Assist. Prof. MATSUMOTO, Tomotaka
R D4 ATIR YN, F4I)) D4 Student SOKENDAI  KAWASHIMA Kent, Diel
IR D1 WTKE D1 Student SOKENDAI  YAMASHITA, Haruka

o AEMDEETZZERPT  Division of Microbial Genetics

BB A
B ZEEon
Brmrs X2 B

Prof.
Assist. Prof.

Postdoc

ARAKI, Hiroyuki
HIZUME, Kohji
YAGURA, Masaru

o HRBE(EFFAZSES  Division of Ecological Genetics

H B Jt8% B Prof. KITANO, Jun
B % AllFEs Assist. Prof. ISHIKAWA, Asano
BHARE MR R Postdoc KAKIOKA, Ryo
BRGNS o & JSPS Research Felow  ANSAI, Satoshi
AR D1 AR D1 Student SOKENDAI  HOSOKI, Takuya

WEBGHFE% Department of Integrated Genetics

MREZRGH B Head KAKUTANI, Tetsuiji

o NIEE(THIFEERFS  Division of Human Genetics

o HAHRRDELATZTERFY  Division of Symbiosis and Cell Evolution

] =i et Prof. MIYAGISHIMA, Shin-ya
B # BRR=C Assist. Prof. FUJIWARA, Takayuki
EHRE EffBS Postdoc HIROOKA, Shunsuke
BLHRE KB = Postdoc ONUMA, Ryo
BLARE AMBERE Postdoc OHBAYASHI, Ryudo
BEEARE VBN Postdoc KOBAYASHI, Yusuke
BEHRE KATHS Postdoc NAGAI, Chiharu
BESRe FHEE  HSRCSUOR UZUka Adiio

HER D2 3>, 1) 1A D2 Student SOKENDAI JONG, Lin Wei

BIREGTTR
N EE—

Department of Developmental Genetics

s ER GR) Head KAWAKAMI, Koichi

o FPEIERMFTERFY  Division of Neurogenetics

B H_/ _Hi%ER Prof. INOUE, Ituro

B % FRRE {52 Assist. Prof. NAKAOKA, Hirofumi
ERmnEA=] TSR Postdoc KIMURA, Tetsuaki
B E By Postdoc HAYANO, Takahide

#HR D5

Chisannn FRBF
WHADS B FHE
WIADI  FRELY

Oxd, Nyt

D5 Student SOKENDAI

D5 Student SOKENDAI
JSPS Research Fellow DC

D5 Student SOKENDAI
D1 Student SOKENDAI

ROMERO, Vanessa
ITO, Jumpei

HATA, Chihiro
NAKAKURA, Saya

o BIBE(THZZERFS  Division of Agricultural Genetics

B ® BHR=
B % BHSHA
B % TER—
BrHRE /R B

WHER D3 ZEEE A8

Prof.

Assist. Prof.
Assist. Prof.
Postdoc

D3 Student SOKENDAI

KAKUTANI, Tetsuiji
TARUTANI, Yoshiaki
INAGAKI, Soichi
HOSAKA, Aoi
SAITO, Raku

B B =2EB¥0A
B % IKEFFEE
BEfEe HEUEA
s PRES

IR D3

WHADl  E BE

D=, VI

Prof.
Assist. Prof.

Postdoc

D5 Student SOKENDAI
JSPS Research Fellow DC

D3 Student SOKENDAI
D1 Student SOKENDAI

IWASATO, Takuiji
MIZUNO, Hidenobu
KATORI, Shota
NAKAZAWA, Shingo

KANDASAMY, Ramasamy

WANG, Luwei

o PNE4EERFZSERPS  Division of Brain Function

o ) EH=DH Prof. HIRATA, Tatsumi

B # | IFBEE Assist. Prof. KAWASAKI, Takahiko
By # ~o—, v Assist. Prof. ZHU, Yan
BtHRa LU Postdoc YAMAUCHI, Kenta
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BLiFRE

MABFRIEt Y S—

TUs-RGF) HEHRETF

B () B

Postdoc

Center for Frontier Research

Head

IWAI(TAKEKOSHI), Lena

SAGA, Yumiko

B #

=16 (FFiR) K5

Assist. Prof.

TAKAHASHINOSAKA), Misuzu

o #IRAZ2RSHIRZEZE  Cell Dynamics and Organization Laboratory

R NEFEA
BEAEE (ECARS

BRI HEIFIERRE - ==
(A TAUERR

Assoc. Prof.

Postdoc

Special Collaborative
Research Student
Special Collaborative
Research Student

ODA, Yoshihisa
SASAKI, Takema
NAGASHIMA, Yoshinobu
SUGIYAMA, Yuki

o BEAN/) A FAOI—HFRZE  Quantitative Mechanobiology Laboratory

R [SZNES
HMRE SHERE
iEs=1 BAET
MRE ILIEEE

SRS = 3
RAnn . BN B

RIGEYRTT S —
VIR GR) (CARGH

Assoc. Prof.
Researcher
Researcher
Researcher

JSPS Research Fellow

Head

SHIMAMOTO, Yuta
AONO, Mayumi
SHIMAMOTO, Miyuki
YAMAOKA, Megumi
TAKAGI, Jun

Genetic Strains Research Center

NIKI, Hironori

o [HABYEEZEZE  Mammalian Genetics Laboratory

B ® WakE

B % SHET

B % REFZic
BrRs BB EF
BrmRs BEEHAT

BiHRE B =T
BAIRRE 1) S

HFRIHITE
HEK D5 RS

Prof.

Assist. Prof.

Assist. Prof.
Postdoc

Postdoc

Postdoc

JSPS Research Fellow
D5 Student SOKENDAI

SHIROISHI, Toshihiko
TAKADA, Toyoyuki
AMANO, Takanori
OKA (KISO), Ayako
SAGAI, Tomoko
SEKI, Ryohei
MOURI, Kousuke
ITO, Fumihiro

o AT HHITZE Mammalian Development Laboratory

B & HE#RET
B % g =
B % LEERTF
BrRgs THEES
WA D5 IROdDMa

WEIR D4 i
CesRme) ok

WA D3 SHERE
HWEFR D2 Sk, I

Prof.

Assist. Prof.
Assist. Prof.
Postdoc

D5 Student SOKENDAI

D4 Student SOKENDAI
JSPS Research Fellow DC

D3 Student SOKENDAI
D2 Student SOKENDAI

SAGA, Yumiko
KATO, Yuzuru
AJIMA, Rieko
HIRANO, Takamasa
SAKAGUCHI, Akane
FUKUDA, Kurumi
SHIMADA, Ryuki
WRIGHT, Danelle

o YOARHEMTTE

IR N
BLIMARE HeE &
e MWAIEE
A D3 KL

Assoc. Prof.

Postdoc

D5 Student SOKENDAI
JSPS Research Fellow DC

D3 Student SOKENDAI

Mouse Genomics Resource Laboratory

KOIDE, Tsuyoshi
TANAVE, Akira
MATSUMOTO, Yuki
NAGAYAMA, Hiromichi

o /NAUERSERIFIAFTE  Model Fish Genomics Resource Laboratory

HEHUT EHAIR
B % SA ISR
WA DS MTEA—I

Assoc. Prof.
Assist. Prof.
D5 Student SOKENDAI

SAKAI, Noriyoshi
KAWASAKI, Toshihiro
TAKEMOTO, Kazumasa

o NEYPEEIIZEE  Plant Genetics Laboratory

B ®
B #

EE 2
AR

Prof.

Assist. Prof.

SATO, Yutaka
SUZUKI, Toshiya

MEHERE - RS - 24/ Research Staff and Students

o BEIAEYIBEIZEE  Microbial Genetics Laboratory

B ® {ZARZH Prof. NIKI, Hironori

B % BARBIK Assist. Prof. AOKI, Keita

B E HIFZH Postdoc NOZAKI, Shingo
BEARE FMEA o Postdoc OKAMOTO, Sho
BRE KEBPSR— Postdoc YANO, Koichi
MEE FRLETIER Researcher AKIYAMA, Koichiro
EEZHIERS ks N JSPS Research Fellow  SEIKE, Taisuke

o EEMENWNEEIZEE  Invertebrate Genetics Laboratory

n = TRRREDEE Prof. SAITO, Kuniaki

By # FEEF Assist. Prof. KONDO, Shu

o ZHEISIRITTEE  Genetic Informatics Laboratory

HEHIR NIEH#EF

Assoc. Prof.

KAWAMOTO, Shoko

o EYPETERISIHRMIZEE  Genome Biology Laboratory

B # LELE

BEEnFEMR T S—

TUHS-RGD) B B

Assist. Prof.

Structural Biology Center

Head

ANDACHI, Yoshiki

SAWA, Hitoshi

o RS FHHZEZE  Biological Macromolecules Laboratory

# R AS—1®
By % HF B
By # HLHEEFER
TE=| RN

SRR ‘
e HiE 18
BEFIA D5 Aqre
sRIRE) oo
A DA

psames) EYARRE
WA D4 KEIEE

IR D1 LIOED*

Prof.

Assist. Prof.
Assist. Prof.
Researcher

JSPS Research Fellow

D5 Student SOKENDAI
JSPS Research Fellow DC
D4 Student SOKENDAI
JSPS Research Fellow DC

D4 Student SOKENDAI
D1 Student SOKENDAI

MAESHIMA, Kazuhiro
IDE, Satoru

HIBINO, Kayo
TAMURA, Sachiko
NOZAKI, Tadasu

IMAI, Ryosuke
SASAKI, Asuka
NAGASHIMA, Ryosuke
YAMAGUCHI, Tomohiro

o #AREFEEERIZSE  Cell Architecture Laboratory

B ® A B
B % AFSEZ
BIMiRE  HLEFE

BRI W

Prof.
Assist. Prof.
Postdoc

JSPS Research Fellow

KIMURA, Akatsuki
KIMURA, Kenii
KIKUCHI, Yohei
YAMAMOTO, Kazunori

o ZHARIEERMZEE  Multicellular Organization Laboratory

B ® z B Prof. SAWA, Hitoshi
BLHREe & RE Postdoc JIN, Yinhua

o B FEERIIZEZE  Gene Network Laboratory

R FARZ AT Assoc. Prof. SUZUKI, Emiko
By # H~FE—EBR Assist. Prof. TAMORI, Yoichiro
BEiRE  =SIEERA Postdoc MIYAZAKI, Takaaki

HEEAIRRE 0y S5 J4  JSPS Research Felow WANG, Xian-Feng
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L EpISERIFISz>/49— Center for Information Biology
VSRR ARARAR Head OKUBO, Kousaku BISRGR)  HONE— Head NONOMURA, Ken-ichi
o ETIEEROMAFZE  Laboratory for DNA Data Analysis A BB — Assoc. Prof. NONOMURA, Ken-ichi
RS SthE—FE Assoc. Prof. IKEO, Kazuho B # SRR Assist. Prof. TSUDA, Katsutoshi
BHEE  SEHEOF Postdoc KINJO, Sonoko BEiiE 2 E Postdoc LIU, Hua

BmEe JidE— Postdoc KITAMURA, Norikazu BEiRE  NBETE Postdoc ONO, Seijiro
wrEe WA = Postdoc MATSUMOTO, Kaoru BiRE =NEBE4LE Postdoc MIMURA, Manaki

I mm =] HTlE— Postdoc IMOTO, Junichi

s HEE Researcher MURAOKA, Masafumi E|BRuER 7R/ N\ '—  International Strategic Advisor

A D3 BRIFRAB D3 Student SOKENDAI 1IZUKA, Tomoyo

o EEp Ry T —JH%EE  Laboratory of Biological Networks

B B BEHIER Prof. ARITA, Masanori

B # =z Assist. Prof. KAWASHIMA, Takeshi
A= = =i Researcher LI, Donghan

HRE tyFP3F, $74h V3= Researcher HETTIARACHCHI, Nadeska Nirmini
HHER D5 25 == I D5 Student SOKENDAI TANAKA, Wataru
WK D2 ZH—REA D2 Student SOKENDAI TADA, Ipputa

R D1
#HIR DI

w4, YUP P47 D1 Student SOKENDAI  SATTI, Maria Altaf
JOY—=, A%4w1 D1 Student SOKENDAI NOUREEN, Mehwish

o KSEGIBEERAIZZE  Genome Informatics Laboratory

e FRAHR— Prof. NAKAMURA, Yasukazu
B % HBRTEE Assist. Prof. KAMINUMA, Eli
EmueA =] BEE Postdoc TANIZAWA, Yasuhiro
BT E =233, ®&/\  Postdoc MISHRA, Neha
=] BEESE Researcher FUJISAWA, Takatomo
wEae YEH=F Researcher MOCHIZUKI, Takako

nES S zoz= Laboratory for Reseach and
T—IN-AERRAMTE Development of Biological Databases
B B AN

Prof. TAKAGI, Toshihisa

o SBIEFFIRBITIZEE  Laboratory for Gene-Expression Analysis

#H & RARAER Prof. OKUBO, Kousaku
B # B —k Assist. Prof. HARA, Kazuo

o LB NERATIZZ = Comparative Genomics Laboratory

BEHR EH = Project Prof. TOYODA, Atsushi
IE=] =iBEEss Researcher AlZU, Tomoyuki
WRae SERERE Researcher KIYOOKA, Miho
i =] =H 1B Researcher YOSHIDA, Satoru
M8 AT Researcher ISHIZAKI, Hinako
MRE R B Researcher CHEN, Wei

e RARKD A Researcher TSUKAMOTO, Yumi
MRE FLEF Researcher MOTOYAMA, Ayuko

o 7/ NE(LIRFEZE  Genome Evolution Laboratory

] 2| g Prof. KUROKAWA, Ken
B # & HE Assist. Prof. MORI, Hiroshi
BtmEEe B H— Postdoc HIGASHI, Koichi
R =] Pler =y Postdoc IWASAKI, Yuki

o KERREIFEFT  National Institutes of Health
KA B
o TJLYRN\YF VY Y HWIiFE 24— Fred Hutchinson Cancer Research Center

BilEE NIH Distinguished Investigator - MIZUUCHI, Kiyoshi

A)\— AZI7, 27— Member

ZEMITEFY  Visiting Faculty

o HAREDEEEEMZEEEFT  Division of Cytoplasmic Genetics
BEEHE FyY, TV
EEHE T4I\—, I3V FX. Visiting Prof.

HENIKOFF, Steven

Visiting Assoc. Prof.  ZHANG, Feng

DIFFLEY, John EX.

o AIBBREEMZTEFY  Division of Physiological Genetics

ZEHE 29ZF, TUTHL Visiting Prof. STAINIER, Didier
EZEH vy, 7R+ Visiting Prof. ZENG, Hongkui

o EEmB R EMZTERFY  Division of Theoretical Genetics

EEHR TI/23747, O-LYK  Visiting Prof. EXCOFFIER, Laurent
ZEHR 17, IJ—A  Visiting Prof. YANG, Ziheng

o [SFBICEEMIEFS  Division of Applied Genetics

ZEHR J3—7F, U Visiting Prof. JORDE, Lynn
EEMERIT IR, H=T)I Visiting Assoc. Prof.  ZILBERMAN, Daniel

WREIHR « PAYN—T 25—

Radioisotope Center

tUH—RGR) 1AZLH Head NIKI, Hironori

EECERTZYS—

Genetic Resource Center

tUH—RGR) 1AZLH Head NIKI, Hironori

o NAFVUY—ZEBEER  Division of Bioresources Management

BEMR G (CARLH Division Head NIKI, Hironori

# B WORE Prof. SHIROISHI, Toshihiko
% B JI BE&5— Prof. KAWAKAMI, Koichi
B PEpEEINE Prof. SAITO, Kuniaki

B E®R hE 2 Prof. SATO, Yutaka

e ey A B8 Project Prof. UEDA, Ryu

BEHE G NEEA Project Prof. KOHARA, Yuji
TR (F) EHEAIR Assoc. Prof. SAKAI, Noriyoshi
TEHUS (38) ShE—fE Assoc. Prof. IKEO, Kazuho
JEHUR () B ONB— Assoc. Prof. NONOMURA, Ken-ichi
B #H(GR) SHET Assist. Prof. TAKADA, Toyoyuki
B #(ZR) =S Assist. Prof. ASAKAWA, Kazuhide
By #H(GR) HiE ¥ Assist. Prof. MUTO, Akira

B G  OUIEEIA Assist. Prof. KAWASAKI, Toshihiro

RHERE - RS - 24/ Research Staff and Students
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By &) A B Assist. Prof. KONDO, Shu KEERELAE T —wi [T Unit
By () SARHUK Assist. Prof. AOKI, Keita
B HE  BARL Assist. Prof. SUZUKI, Toshiya I=VhRG) BHIER Head ARITA, Masanori
B #E SEED Assist. Prof. TAKAHASHI, Misuzu . o B
B #HER) JEFRSF] Assist. Prof. TSUDA, Katsutoshi G BARA Frot TAKAGI, Toshihisa
# BER) NI IN Prof. OKUBO, Kousaku
o T—AHNR—RZEEEL  Division of Bioresources Databases
B4 FLEI W Mouse R ing Uni
seme e )|IEHT Dvison Hoad TS, el AR EIEI =Y Mouse Research Supporting Unit
d-vhE () MEEHB=EF Head SAGA, Yumiko
Seisr) SO 45—  Advanced Genomics Center
B # () ZEEREYF Assist. Prof. AJIMA, Rieko
wvy—E(F&) Z)|| TR Head KUROKAWA, Ken
3 e =ERMBES  Unit for E i i
¥ w0 =) @ b UL [ NS 2ERMEES  Unit for Experimental Animal Care
RIS () NEES Project Prof. KOHARA, Yuiji MeEE (GR) N Head KOIDE, Tsuyoshi
e Gr)  BEELLRMAESR Project Prof. FUJIYAMA, Asao
BEREG) 2H H Project Prof. TOYODA, Atsushi HMMBFEZ  Intellectual Property Unit
IS () BO=f Project Prof. NOGUCHI, Hideki = E S5 KEERR Director SUZUKI. Mutsuaki
BOESER GR) BI85 Project Assoc. Prof.  BABA, Tomoya Bz EmRE % Postdoc KAGOSHIMA, Hiroshi
BEOER GR) AR Project Assoc. Prof.  KONDO, Shinji
BiHRE R BZEXRES Postdoc FUKUTA, Kentaro UP—F « PRIZZLL—%—Z Office for Research Development
BIHREGE) = H— Postdoc HIGASHI, Koichi S ‘ .
BtHre SBEY Postdoc KONNO, Hiroyuki j " DX’@\ /ﬁi Director - HIROMI, YaS.USh'.
FRPoE (35) ST S EJIMA, Fumiwo Uh—F PRIZAN -5~ ﬂjﬁtfé Resev,larch Administrator KURUSU,l MItS.UhlkO
A= SEARFEHE Researcher HIRAKI, Hideaki Hj]j:ﬂw ﬁﬁ]lm? Assist. Prof SEINO, Hiroaki
= AN = .
A= NEFAR KD A Researcher UETA, Yumiko BEHAR MBS Postdoc KOBAYASHI, Yuri
BLEARE FREREMF Postdoc ITOH, Machiko
DDBJtz>/4— DDBJ Center
BuHESEHEESR  Office for Gender Equality
w5 — =) | Head TAKAGI, Toshihi
- =l I o osninisa = E@®  FHEOH Director HIRATA, Tatsumi
123 BHIFR Prof. ARITA, Masanori . s )
= BGR) DR Staff YASUIKE, Yuki
. BGR) NIIN Prof. OKUBO, Kousaku = 8% N Stat KOBAYASHLYur
= al ,Yurl
B M) wnme Assist. Prof. KAMINUMA, El -
B #E&E JSHLE Assist. Prof. KAWASHIMA, Takeshi
By #() B —k Assist. Prof. HARA, Kazuo

o J2FNEIFEFY  High Performance Computing Division

DEE-BOER /NZE I8 Division Head OGASAWARA, Osamu
BLHARE B/, Postdoc OKUDA, Yoshihiro

o 7 —AN—2EFY Database Division

ERFSE (1) FAMHRE— Division Head NAKAMURA, Yasukazu
R =] == BE Postdoc LEE, KyungBum
BEHRE KIFEF) R Postdoc OKIDO, Toshihisa
BFRE IINEEH Postdoc KOSUGE, Takehide
BERE B F&— Postdoc KODAMA, Yuichi
BEEa A= Postdoc SAKAI, Katsunaga
R =] = NG Postdoc TOKIMATSU, Toshiaki
BELERE BE 2 Postdoc MASHIMA, Jun
BHRE EEERES Postdoc MUKAIDA, Shiho
WRE S Researcher AONO, Hideo

=] BHRER Researcher TSUTSUI, Haru
MRE BHEENE Researcher FUKUDA, Asami
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T T — SRR 79—  Center for Genome Informatics

tvs—K  BOEE Head NOGUCHI, Hideki
BSOS IR Project Assoc. Prof.  KONDO, Shiniji
BHEE BZEAES Postdoc FUKUTA, Kentaro
HRE STEShE Researcher EJIMA, Fumiwo

SA THA TIAHET —HI\—Atz>/4— Database Center for Life Science

o BT CHZELTULVD A/\—  Members at NIG

AS—E INEHES Head KOHARA, Yuiji

B ORGEH RAURAEK Prof, OKUBO, Kousaku
HPEHUR IHEEH Project Assoc. Prof.  BONO, Hidemasa
HEBNH INEFIETE Project Assist. Prof.  ONO, Hiromasa
STEI EN[EY:2] Project Assist. Prof.  NAITO, Yuki

LR TRR= IS {hEESERE Project Assist. Prof.  NAKAZATO, Takeru
IS =l KHEBR Researcher OHTA, Tazro

Staff of Administration Department and Technical Section | smuesimmna

EIEE  Department of Administration

SRR

HEER

General Manager NAKASHIMA, Kenji

#1iER  Technical Section

x E Manager KO B EIGUCHI, Mitsugu

HWIS(EER  General Affairs and Project Section

R Manager FREEES ITO, Nobuhiro
BEE Deputy Manager I SUGIYAMA, Oki
o 8T - BT —/L  General Affairs / Education Team

ZE (38) Subsection Chief I SUGIYAMA, Oki
o AZE « HFF—L  Personnel Team

%“E Subsection Chief ~ ZEBEFRINF SAITO, Maiko

o FFTHEET —/.  Research Promotion Team

%“E Subsection Chief HAREBEF SUZUKI, Yumiko

BFF5ER  Financial Affairs Section
BFE Manager
EIFAR (f#5E82) Deputy Manager

NLESE
REUSHDF

o BEEH - BINE  Office for Property Management / Receiving Inspection
=E Head HHERE NITTA, Kiyotaka

o B1#F—/\  Financial Affairs Team

KOYAMA, Hiroyuki
OKAJIMA, Tomohiro

HE Subsection Chief SN SUZUKI, Masatoshi
o FEF—/  Supplies Team

HE Subsection Chief EE R WATANABE, Akira
o {5285 —/\  Facilities Team

%"E Subsection Chief ~ JEST—x2 MITSUE, Kazuyuki

ZiE=3

B

TR

B

BEHUE

INET ers. zRsEER )
B

FeMIER

A.E.I. \
G| FE S8R

ERLIERTIE  Research Infrastructure Technical Unit

o [EEREMLIET —/\  Information Technology Team

® E =EMHE NAGURA, Masahiko
o Y—2BFEELIET —/n  Resource Development Team

% E Subsection Chief X2 H KISO, Makoto

Es 2 1= LBEF YAMATANI, Noriko

Subsection Chief

Technical Staff

TOVT O Project Technical Unit

" E Unit Leader EC AR FURUUMI, Hiroyasu

o JOITUNTIEF—/  Project Support Team

bS] Technical Staff iy Z=FEF SAKA, Kimiko
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History

1949% 6B 1R  XHP&EpmEmMsrie LTRE
EFER O 3TN CHRE

8HI0H  /v& & DRRIME

1953% 1B1H WRBeVEERS, #MiERS,
A IEEGERICCHHE

8B 1H  AEtFECERE
1954% 7R1H WHEECHRE
1955%  9RI1SH ZEEECHRE

0818 AR 13 SB2(MKE

1949  Jun. 1 Established under the jurisdiction of the
Ministry of Education, Science, Sports and
Culture. Started with an administrative
department and three research departments.

Aug. 10 Prof. Kan Oguma was elected the 1st Director.

1953  Jan. 1 Three research departments were reorganized
as the Departments of Morphological
Genetics, Cytological Genetics and
Physiological Genetics.

Aug. 1 Department of Biochemical Genetics was
added.

1954 Jul. 1 Department of Applied Genetics was added.
1955 Sep. 15 Department of Induced Mutation was added.

Oct. 1 Prof. Hitoshi Kihara was elected the 2nd
Director.

1960 Apr. 30 Department of Human Genetics was added.
1962 Apr. 1 Department of Microbial Genetics was added.

1964  Apr. 1 Department of Population Genetics was
added.

O%g%"ﬁ@(ﬁgn 1969 Apr. 1 Prof. Daigoro Moriwaki was elected the 3rd
i Director. Department of Molecular Biology
was added.

1974 Apr. 1 Plant Genetic Stock Laboratory was
established.

1960%F  4B30H  ABEGHRE

1962F 4B1H  WEMEGHRE

1964 4RB1H  KEEGHERE

1969 4B1H #HBARE SINFRME
NFEGIHRE

1974% 481H EOREHARERE

1975% 3B1H HERAR SBIRFARHME

0818 ECEREMRGHRTERINRT

1975 Mar. 1 Dr. Yataro Tajima was elected the 4th Director.

Oct. 1 Animal Section was added in the Genetic
Stock Center.

1976  Oct. 1 Microbial Section was added in the Genetic
Stock Center.
1983 Oct. 1 Dr. Ei Matsunaga was elected the 5th Director.

KIHARA, Hitoshi
(2nd Director) 1984 Apr. 12 Reorganized as an inter-university research

institute for joint use by universities. The DNA
Research Center (DNA Structure and

H=mE Recorpbinant DNA Laboratorieg) and the
- o Experimental Farm were established. The
1976 10B1H ECEREMR AT MR Genetic Stock Research Center was
GMRERE expanded into five laboratories: the Genetic

Resources Laboratory was added and the
Animal Section was divided into the
Mammalian and Invertebrate Laboratories.

1985 Apr. 1 The DNA Synthesis and DNA Data Analysis
Laboratories were added in the DNA
Research Center.

1987 Jan. 12 The DNA Data Bank of Japan began its
operations.

1983% 10B1H  fivx = S|5APIREE

198445  4B1NH  ARHEFIPMEICCHE BEER
EVHRET 59— (BAERE -
EEMEWRT - BYRTE - MEDD A ;
1®7%%  BLERDSHRE), BES MORIWAKI, Daigoro
HIAF LY H— (B - BB D2 ! ;SRS
HRE), RBREISSE

1985% 481H ERERAREVS—ICEH B

o 1988 Apr. 8 The Radio-isotope Center was established.
BROWD 2 AREEDE P o

The Gene Library Laboratory was added in

1987 & 1 B12H HZADNAT—4/\> U5 the DNA Research Center.

19884 488H HWEHE « PAVYS—Ttz V5 —HE, Oct. The Graduate University for Advanced Studies
BRIERIAT > I—(CS5414 TS5~ was established. The Department of Genetics,
ME=A0E School of Life Science of the University began

R N N accepting students.
10B1H  HREMFARERAZEaRIEEHTR r b 1989 0ot 1 Dr. Jun-ichi Tomi eoted the 6ih

o = . PN ct. r. Jun-ichi Tomizawa was electe e
BEFSHEE TAIMA, Yataro Director.
= _ & N B (4th Director)

19894 108 1H = FONPTRAILE - - 1993 Apr. 1 The Mammalian Development Laboratory was

19934 4H1H EEEBRENMREMFT I I—ICH added in the Genetic Stock Research Center.

TUTR A S

ETFMREERE 1994 Jun. 24 The Gene Function Research Laboratory was

1994%  6RBUH  ERBERAREYI—(CELTFHE added in the DNA Research Center.
MEEZHE 1995 Apr. The Center for Information Biology was

1995 4B1H 4®EBRMEEs—RE cxmmblshed.

19964 =1=! B TS— B E 1996 May. The DNA Research Center was reorganized
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(EEIERATT 25— D)
EGEDFIRFERE, B FHeE-
BEHIE - BN FBE - BTk
D AMREIRE)

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)

KATSURA, Isao
(9th Director)

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.

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)
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Publications in 2016

Journal Title

Journal Title Number

Nature Biotechnology 1

Nature Communications
Amer. J. Hum. Genet.

Nature

1
Immunity 1
1

Akanuma, G., Kazo, Y., Tagami, K., Hiraoka, H., Yano, K., Suzuki, S., Hanai, R., Nanamiya, H.,
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Cell Physiol 57, 257-261.
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root formation by up-regulating cytokinin biosynthesis genes in Arabidopsis thaliana. Genes Cells 21,
1195-1208.
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Reallocation of Olfactory Cajal-Retzius Cells Shapes Neocortex Architecture. Neuron 92, 435-448.
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Rep 6, 27981.
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Cheng Kung University, Taiwan

10/31  Yukiko Yasui The Graduate School of Science, the University of Tokyo

10/31  Toshiya Suzuki Graduate School of Bioagricultural Sciences, Nagoya University

11/1  Andrew Belmont Department of Cell and Developmental Biology, University of
lllinois, Urbana-Champaign, USA

11/2  Yoshiharu Yamaichi Institute for Integrative Biology of Cell (I2BC), Centre National de
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R (Title)
Building a cell type taxonomy for mouse cortical neurons

Searching for genes involved in the adaptation of “Dark-fly”, a
Drosophila line reared long-term in a dark environment

Molecular co-evolution of genomes and chromatin
Epigenetic inheritance of DNA methylation within chromatin

Biogenesis and function of tRNA modification involved in the
decoding process

Division of labour in usage of replicative polymerases and its
flexibility during genome replication

Warburg-like metabolism regulates vertebrate somitogenesis

Information Retrieval and Natural Language Processing for Life
Science

Adaptation mechanisms of microbial communities against
environmental disturbances

Functional Characterization of Gene Regulatory Elements

Studying the coordination between chromosome replication and
segregation by the use of the AID technology in human cells

Optogenetic mutagenesis for forward genetic screens in C.elegans
Cycle-di-GMP drives the cell cycle of Caulobacter crescentus
Map making in C.elegans: Charting the nervous system

Exploring the molecular mechanism of mitotic progression -The
spindle microtubule as a key player

Vision to Behavior Neural circuits for action selection in zebrafish

Genomic insights into the settlement of Australia by modern
humans

Oocytes-why so error-prone?

Whnt proteins serve as directional cues for the Par-complex
polarity and the nervous tissue growth

Toward an understanding of endocrine regulation using a
Drosophila model

Inter-Organ Communication for Body Size Regulation

piRNAs: The key players in the fight against genome parasites

Regulatory modules that coordinate light and temperature
control of photopigment production

Information transfer at specialized regions of Plasma membrane:
role of PM-ER contact sites in cellular signalling

Stem cells in the neural retina set the pace of eye growth and
shape

Regulation of Notch Signaling by Glycosylation

Membrane localization of metabolic enzymes and metabolic
modulation in the Amin mutant of Escherichia coli

Uncovering ancient transcription systems with a novel
evolutionary indicator

Endothelial cell differentiation and genetic compensation

Evolutionarily conserved role of the habenula in resolution of
social conflict

Fighting fish (Betta splendens) provides an excellent platform for
investigating the neurogenomic state of aggression

The analysis of the central regulator of early leaf development in
rice

Cell cycle regulation and organ growth in plants
TSA-Seq Mapping of Nuclear Genome Organization

Organization of bacterial cells: from chromosome dynamics via
cell pole development

Visualization of acquisition and establishment of drug resistance
in bacteria

Reconstituting Chromosome Replication
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Medical School, USA

New Jersey Medical School, Rutgers, The State University of
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Marine Biological Laboratory, Woods Hole, USA

Institute of Interdisciplinary Research and ULB Neuroscience
Institute, University of Brussels, Belgium

University of Aberdeen, UK
Champalimaud Research, Lisbon, Portugal

Spanish National Center for Cardiovascular Research, Madrid,
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Department of Cellular & Molecular Medicine, Ludwig Institute
for Cancer Research, University of California, San Diego, USA

Whitehead Institute for Biomedical Research, Massachusetts
Institute of Technology (MIT), USA

Division of Centrosome Biology, National Institute of Genetics
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Biology Department, University of Massachusetts, Amherst,
USA

Graduate School of Agricultural Science, Kobe University
Tokyo Institute of Technology

Wellcome Trust Sanger Institute, UK

Centre de Recherche, Institut Curie, France

B (Title)
How SMC condensin complexes compact and resolve
replicated chromosomes (what Bacillus subtilis tells us)

Two distinctive Tel2 pathways regulate protein maturation and
refolding of ATM/ATR-related protein kinase Mec1 and Tel1 in
budding yeast

Dissection of molecular assembly dynamics by tracking
orientation and position of single molecules in live cells

Deciphering the molecular mechanisms linking development and
evolution of the human cerebral cortex

Roles of yeast and human Rif1 in targeting Protein Phosphatase
1 for chromosome maintenance

Regulating the cellular composition of our bodies using fitness
fingerprints

Live analysis of mammalian pluripotent cell competition

Contractile force feedback drives evolution of the contractile ring
during cytokinesis

Retinoic acid signal for continuous sperm production:
undifferentiated cells toward functional gametes

Determinate and crucial functions of the cartwheel structure in
human procentriole formation

Multidisciplinary Approaches to Uncovering the Role of
Dopamine D2 Receptor Isoforms in Cognition and Aging

Functional genomics of pediatric sarcoma fusion oncoproteins
in the zebrafish system

How to fit big genomes in tiny spaces

Comparative Genomics for Understanding the Origin of
Deuterostomia

Role of transposon-derived small RNA as a countermeasure
against host defense in rice

Enhancer dynamics in living Drosophila embryos

Reconstituting of the central chromosomal architect, the cohesin
ring

What can we learn from single-cell analysis in bacteria?
Dissecting neural circuits for visually guided behavior in zebrafish

Origins of evolutionary novelty: Developmental regulation and
evolution of color pattern formation in a polka-dotted fruit fly,
Drosophila guttifera

Host Manipulation by bacterial symbionts: Towards
understanding molecular basis and evolution

Moving beyond classical genome-wide association studies
— complex traits and extended models

Reconstitution and manipulation of mitotic chromosomes in a
test tube

Integration of database and bio-resource for life science
research in the personal genomics era

Olfaction in Zebrafish — Does It Smell Good, Bad or Sexy? —

Impact of chromosome dynamics on the fidelity of chromosome
transmission

Transcription factories: genome organization and gene regulation

Reconstructing the recent histories of species using genomic
sequence data: Opportunities and challenges

Viva La Resistance! Multidrug Resistance in Drosophila Stem
Cells

Evaluation of the domestication —related traits in rice

Activation of RecA-promoted DNA strand exchange reaction by
Mg2+ ions: Requirement of two molecules of Mg2+ ions for the
optimal activity

Development and application of CRISPR-based genetic
screening

An attractive Reelin gradient establishes synaptic lamination in
the vertebrate visual system
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Research Organization of Information and Systems
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FUJII, Ryoichi
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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|M#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.
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SOKENDAI (The Graduate University for Advanced Studies)

ENREEN BEFERZERKE (

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,” “i

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

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="A20ELET CHEERR) .
Shonan Village, Hayama, Kanagawa 240-0193 Japan EHLTUVET,
TEL 046-858-1500  http:/www.soken.acjp/

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

» Inter-University Research Institutes participating in the Graduate University for Advanced Studies I WEFRICSINS SAFHEFFEE

O HRIARAES (EspHEREFETR)
The Graduate University for Advanced Studies
(Department of Evolutionary Studies of Biosystems)

O EREFBYIEE (hiEsSUEFEIY - EESUEFEI)

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

O EERA TRz 45— (EREARATER)

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

O ENEREABYE (HEELHFEER) o

National Museum of Japanese History (Department of Japanese History) / -

O ECFMIFTENE (HRXXFATREFTR) J
National Institute of Japanese Literature (Department of Japanese Literature) /

O 2. D FHIFEMTFT (BEDFRIFMFH - N FRIFER) s
Institute for Molecular Science ‘
(Department of Structural Molecular Science « Department of Functional Molecular Science)

b. EREMZIUFT (ERENFEFR)

National Institute for Basic Biology (Department of Basic Biology)

C TP (LBREER) ,/
k.

National Institute for Physiological Sciences (Department of Physiological Sciences)

@ EIRXE (RXBEER) 4

National Astronomical Observatory (Department of Astronomical Science)

National Institute for Fusion Science (Department of Fusion Science)

O THENENTR (MEERZEER) of /
(10

O FEMFMH (FENFEER)
Institute of Space and Astronautical Science (Department of Space and Astronautical Science) 1 @ @»
O o IBEBFHIER - HHREBFTFIER RBFFER) o/ X 0
Accelerator Laboratory « Applied Research Laboratory o 2 -’9 -
(Department of Accelerator Science) . f -

b MBEBERZFFT WEBENZEER) \ / / ‘

Institute of Materials Structure Science (Department of Materials Structure Science) ™ /K

c RRFRFEMFRN (RNFRFEER) /
€

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

O FEHEEATTRT (RENEER)

The Institute of Statistical Mathematics (Department of Statistical Science) 3

® 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)
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the earth is recorded in the layers of its
crust; the history of all organisms is in-
scribed in the chromosomes.”
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