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Symbol mark of the Institute, which designs the metaphase
plate of the first meiotic division and symbolizes the remark by
Dr. Hitoshi Kihara (1946): “The history of the earth is recorded in
the layers of its crust; the history of all organisms is inscribed in
the chromosomes.”
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Genetics and the Role of Our Institute
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Research Field Molecular Biology, Molecular
Genetics of Animal Behavior

Who could foresee the success of genetics 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 uncovered
the ultimate secret of life: the activity of biological organisms is
based on the genetic 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 established at Mishima in
1949, and since has produced many outstanding scientific
achievements 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
essential to the stimulating environment that fosters a community of
researchers.

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

Genetic approaches remain critical for addressing key issues in the
life sciences, and we will continue our commitment to excellence in
research, service, and education.
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CUTTING-EDGE GENETICS RESEARCH
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As a core institute of Genetics, NIG is acting for
advanced research in the field of Life Sciences.
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RESEARCH COLLABORATIONS

SEOMAEDCDICHRAMEDOESEREL. Fc
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This institute offers collaborative research opportuni-
ties to researchers throughout Japan.

M EBERESE

INTELLECTUAL INFRASTRUCTURE FOR LIFE SCIENCES
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NIG performs Bioresources Center, DNA Data Bank of
Japan (DDBJ) and DNA Sequencing Center, as a
core institute to build the intellectual infrastructure
that supports Life Sciences.
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INTERNATIONAL COLLABORATION
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HFEDITRPERY VIR D LEZRET 5,
This institute strives to promote international scientific

exchanges by sponsoring international symposia and
through the exchange of researchers.
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EDUCATION FOR GRADUATE STUDENTS
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This institute enrolls graduate students as the Depart-
ment of Genetics, School of Life Sciences, Graduate

University for Advanced Studies, and also participates
in the education of students from other universities.
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Inter-University Research
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National Institute of Genetics

Department of Genetics
School of Life Science
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Transdisciplinary Research Integration Center
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Database Center for Life Science
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The intellectual infrastructure that supports life sciences
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DDBJ (DNA Data Bank of Japan) (19874 (C 837 ST PR
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[] Bioresources Project

NIG serves as a center for developing, collecting, and distributing bio-
logical resources of various strains of experimental organisms for aca-
demic research. NIG also plays an important role as a central institute
for the National BioResource Project and functions as its information
center to promote development of biological resource databases in
collaboration with universities and other organizations.

H24FE O NBRP DB M BFEFIAEHIS21 4+

The DB had 210,000 views per month on average in
a period of Nov. 2011to Oct. 2012.

H2ALEE131,145¢ DR
RIEE (MTA) & fi5is

1,145 MTAs were processed in
a period of April 2012 to
March 2013.

[ ] 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 genomes of >44 species in collaboration with
many organizations (universities and research groups). NIG is a key
producer of genomic information.

DNA Sequencing Center at NIG

REREY—T I HEEET -/
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[ ] DDBJ Project

DDBJ (DNA Data Bank of Japan) was established in 1987 and joined
international data exchange and archiving scheme between NCBI
and ENA/EBI. This tripartite collaboration is called INSDC (International
Nucleotide Sequence Database Collaboration). DDBJ, as well as NCBI
and EBI, is serving as one of three data inlet and outlet to the "INSD".
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Cutting-edge research : a core institute for life sciences
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NIG is a core institute for advanced research in the field of Life Sciences
working to unlock the mysteries of biological systems and their individual
mechanisms. Biological systems are characterized by hierarchical struc-
ture of genetic information and various biological materials. Therefore, to
explore from genes and genomes to biological systems, we perform cut-
ting edge research using rice, Arabidopsis, mice, zebrafish, fruit flies, nem-
atode, E. coli and other model organisms, and various databases, with
keywords such as “chromosome/cell”, “epigenetics”, “development/dif-
ferentiation”, "reproduction”, “behavior”, “neuroscience”, “genomics and

ZiTo2TW3,

bioinformatics”, and “evolution and diversity”.

(] &EDMFTRERKLD  Research Highlights
XD OBE A 7)Y A L THRIE  Seeing the visual world in the brain in real time
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The visual world is first projected onto the retina,
and the visual information is further transmitted to
the brain. In this initial stage of visual processing,
the visual world is mapped on the brain, which is
called visuotopy. This is a common feature found
in the brains of all animals with eyes. In this study
we developed an improved version of GCaMP, a
calcium sensor. Using this probe, we could visual-
ize neuronal activity in a zebrafish larva during
visual perception in prey capture behavior.

Real-Time Visualization of Neuronal Activity during Per-
ception. (2013). Muto, A., Ohkura, M., Abe, G., Nakai, J.,
and Kawakami, K. Current Biology 23, 307-311.

Chromatin fluctuation in mammalian living cells

U LY (KK & R TV B HADKO RO EED
(REN) #* GCaMP &> J F )b & L THES hiz,
A swimming paramecium (thick arrowa) evoked

Caz2+ transients (thin arrows) in the neuropil and cell
bodies of the left tectum of a larva.

EhDIBE 2R2 X—MILIcHRRT ./ LDNA X
LIDNETI/OYOMEORMNIRD S TNE
T, FT . DNADHINANTE R K> EWSH )/
BICEINTIXI LAY =L ERD £SO
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WTWB UFIACEINTWB) Z Ex B L E UK
() ZFLT.ZDXI LAY —LDHESE  OEH
IFT g vV EIRROEYEREFRDREZ LD R
HICEE.DNAET 7 ALY RB I &hbhm
DHEUIEWERZ 2 & RS E MERIBROBRER
ZEITTWBHZ ENHSMNCRSTD T,

Human genome DNA (around 2 m!) is organized
into a cell. The DNA is wrapped around histones,
forming a nucleosome fiber. Recently, NIG grad-
uate student Saera Hihara and Prof. Maeshima et
al. observed the local nucleosome fluctuation in
living mammalian cells. Their finding shows that
this nucleosome fluctuation facilitates genome
DNA accessibility. They proposed that the
nucleosome fluctuation is the basis for scanning
genome information in living cells.

Local Nucleosome Dynamics Facilitate Chromatin
Accessibility in Living Mammalian Cells. (2012). Hihara, S.,
Pack, C.G., Kaizu, K., Tani, T., Hanafusa, T., Nozaki, T.,
Takemoto, S., Yoshimi, T., Yokota, H., Imamoto, N., Sako,
Y., Kinjo, M., Takahashi, K., Nagai, T., and Maeshima, K.
Cell Reports 2, 1645-1656.

A XFBLERE 7O XDEREE  Origin and process of rice cultivation are revealed

R LT — LR (FRVR — L EFRER) P RRBRD R IC TR
BlCIMENTVWB. XTI LT Y — LDEDS E (%A% ED
F)DHEP T T EABERERDOAR—IV) 12 &) ZhRAICE)
%, ZDER IERIERBIEILET N B,

In the cells, nucleosome fibers (Red balls and lines)
are irregularly folded. The nucleosomes are
fluctuating. This nucleosome dynamics facilitates
chromatin acce55|b|I|ty Chromatin fluctuation is the
basis for scanning genome information.

KRR — 2 oY —z W KRB EEEERT T,
1 RRBERE ERIZ(CO 7O R ZAESHIC
UL RFORFICKRIERZITEE Ulc, 7Y 7 &y
DBH A X O. rufipogon & #Hi¥E - % O. sativa &t
1529%#%k (japonica, indica = &) &7/ I\
L7/ L2RODNAZED/(Y =AW &
R OEBERZHSHNCLELIC. ZDHFER
HEBIE FEORTHRELICER bfb\fcﬁi
A REMH S RIENT japonica 1 RICIEED . D
BENS DRFICEBRDHEA ROEKREIRML.
indicat FAMED HEIhic&EZ S E T, 2 D

FECMDPINE L RE AL TWEEER
FE 1 RBIEER3S0RFEEAWE LT,

The domestication origins and domestication pro-
cesses of cultivated rice (Oryza sativa L.) ranks as
one of the most important developments in his-
tory. Here we generate genome sequences from
total of 1529 diverse accessions of the wild species
O. rufipogon and cultivated varieties to construct
a map of rice genome variation. In-depth analy-
ses of the genome-wide DNA patterns revealed
that O. sativa japonica rice was first domesticated
from a specific population of O. rufipogon at the
middle area of the Pearl River in southern China,
and that O. sativa indica rice was subsequently
developed from crosses between japonica rice
and local wild accessions.

A map of rice genome variation reveals the origin of culti-
vated rice. (2012). Huang, X*., Kurata, N*., Wei, X*., Wang,
Z-X*., et al. (* co-first authors). Nature 490, 497-501.

ELRIB 2 BFAT 2620 RMA DHIENME. REBNE
I EEREREE R T

Geographic locations of 62 O. rufipogon accessions,
whose phylogenetic positions during domestication
are indicated. Color index represents the average of
the genetic distance of O. rufipogon accessions to all

cultivated rice accessions.
BIZ Outline
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] EEHADT X Access to the Institute

JR Mishima Station

About 4km from JR Mishima Station
04T\ #1204  20min by Local Bus
e~V #1154 15min by the NIG Free Shuttle Bus

54— #1154  15min by Taxi
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Outline of Departments, Research Centers and Experimental Farm
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Department of Molecular Genetics

Molecular genetic studies on chromosomal structure and function and
maintenance of its integrity.

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
molecular terms.

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,
hydra, Drosophila, zebrafish and mouse.

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 and mouse.

Department of Integrated Genetics

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

Center for Frontier Research

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

Genetic Strains Research Center

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

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.

Center for Information Biology

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

Experimental Farm

The farm is responsible for plant resource generation, management, distribu-
tion and related studies to support research and service in the NIG.

Radioisotope Center

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

. Genetic Resource Center

The center develops, preserves forefront bioresources of various organisms,
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 MEXT of
Japan.

B Advanced Genomics Center

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

I DDBJ Center

DDBJ (DNA Data Bank of Japan) is a member of the international nucleotide
sequence database collaboration, with ENA/EBI in Europe and NCBI in USA as
the two other members. INSDC is an international academic project to cover
and to maintain sequence data as public domains that are open to public
through the papers and patents. Also, through hosting the NIG supercom-
puter for public research use, the center strives to contribute to studies for
information biology in respond to the data deluge.

M T unit

Responsible for the maintenance of computer network and information
security issues relevant to whole institute. The IT Unit will be operated under the
supervision of the Computer Committee.

I Mouse Research Supporting Unit

HRR-HIR T 5 —EFEDBE, Outline of Departments, Research Centers and Experimental Farm

In order to facilitate mouse research in NIG, the unit provides live mice, and
undertakes experiments such as embryo freezing, in vitro fertilization, mouse
cleaning, and transgenic production.
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Structure and function of chromosomes in vertebrate cells

EYHER T DIcDITIE FITRE - IFEEI cRE
RDEE E DA IEREICTONRTNIZED FEAFICED
MEE T FICREBENEICDVWTONEEZT> TWET,
fHAEEER D SHATEE S e R EERIE MEBTIIIER, 5 /HO
ToRAsEIR (GR) ICIRZ SN IRlIN E DL S NE T, O
TR (R) DES T 2R ERORHBIEFF R N O7 (BRRE)
EIFEN.FRNOTFORRENZT / LABEEIFEY hOX T
EEBRINTVWETHBIE TV NOXTPPEES N F R
NOATHAEEICEREIND OO FEELFXNIT &8
BAHUNERSICEAL D FIREDHRIAZHIEL TWEY,

o ATHFx bk IO7DIERK

o XAV MOAXTDIEH

o XX NOATFH VU EDHIIEEEMRIFE

o VORI REAEICHE T ZFRNIAT YV IRVEDEE

The kinetochore plays a fundamental role in accurate chro-
mosome segregation during mitosis and meiosis in eukaryotes.
Although chromosome segregation errors cause genetic dis-
eases including some cancers, the mechanisms of how kineto-
chores interact with microtubules of the spindle apparatus
during cell division are not fully understood. To understand the
molecular mechanism of chromosome segregation, we are
focusing on kinetochores and are trying to address how kinet-
ochores are specified and assembled on centromere chro-
matin. In addition, we are analyzing how kinetochores cor-
rectly attach to microtubules. We are using molecular
genetics, cell biology, biochemistry, structural biology, and
genome biology to clarify kinetochore structure and function.

® Generation of artificial kinetochores

® Experimental generation of neocentromeres in cultured cells

® Cellular and structural molecular biology on kinetochore proteins

® Functional roles of kinetochore proteins during mouse early
development

— fERREHDER X, MRS M PR ICHHER CIEE T 2L BARDIEE  Figure - lllustration of cell-cycle. Kinetochore is a special struc-

BErF 2 A7 (BREF)TH 3,

DFEGITZZERFS  Division of Molecular Genetics
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)28 2 Fukagawa Group
http://www.nig.ac.jp/labs/MolGene/index.html
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FUKAGAWA, Tatsuo HORI, Tetsuya NISHINO, Tatsuya
D. Sci., Professor D. Agr., Assistant Professor  D. Med., Assistant Professor

ture that binds to spindle microtubules during mitosis.

Hori, T., Shang, W.H., Takeuchi, K., and Fukagawa, T. (2013). The CCAN
recruits CENP-A to the centromere and forms the structural core for kineto-
chore assembly. J Cell Biol. 200, 45-60.

Nishino, T., Takeuchi, K., Gascoigne, K.E., Suzuki, A., Hori, T., Oyama, T., Mori-
kawa, K., Cheeseman, I.M.and Fukagawa, T. (2012). CENP-T-W-S-X Forms a
Unique Centromeric Chromatin Structure with a Histone-like Fold. Cell 148,
487-501.

Hori, T., Amano, M., Suzuki, A., Backer, C., Welburn, J.P., Dong, Y., McEwen,
B.F., Shang, W.H., Suzuki, E., Okawa, K., Cheeseman, |.M., and Fukagawa, T.
(2008). CCAN makes multiple contacts with centromeric DNA to provide
distinct pathways to the outer kinetochore. Cell 135, 1039-1052.
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Regulatory mechanisms of cell cycle by ubiquitin system
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Functions of many proteins are regulated by synthesis, post-
translational modification and proteolysis. Ubiquitin/protea-
some system is one of important systems for proteolysis.
Recently it is found that ubiquitin/proteasome system was
involved in many biological phenomena. | study the relation-
ship between ubiquitin system and cellular mechanisms, espe-
cially cell cycle using fission yeast. Now | am focusing to two
ubiquitin-conjugating enzymes that are essential for mitotic
transition and studying ubiquitin system involved in mitotic
transition.

The projects that we are carrying are below.

e Analysis of the regulation mechanisms of cell cycle by ubig-
uitin system using fission yeast

e Establishment of the methods for comprehensive elucidation
of networks of ubiquitin system

Figure - Mutant strains of two ubiquitin-conjugating
enzymes exhibit similar abnormality in mitotic transi-
tion. (Arrows indicate the typical cells exhibiting
abnormal mitosis.)

DTFHEAEITZCZE  Molecular Mechanism Laboratory

Seino, H., Kishi, T., Nishitani, H., and Yamao, F. (2003). Two ubiquitin-conju- J=E= oT 5= .
gating enzymes, UbcP1/Ubc4 and UbcP4/Ubcl1, have distinct functions for /B E? EH at E Seino Group

ubiquitination of mitotic cyclin.Mol. Cell. Biol.23,3497-3505. http'//WWW nig ac jp/section/seino/seino—j html
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SEINO, Hiroaki
D. Sc., Assistant Professor
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Studies of mitotic chromosome structure and function
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We study three questions: What are the structural proteins of the mitotic
chromosome and kinetochore? How does chromatin provide an epi-
genetic landscape permissive for kinetochore assembly? How does the
chromosomal passenger complex (CPC) regulate mitosis? In collabora-
tion with Juri Rappsilber we used a novel approach combining pro-
teomics, microarray and bioinformatic analyses to group known and
unknown chromosomal proteins into functional clusters. We correctly
predicted the functions of two novel chromosomal proteins and pre-
dicted based on an unbiased machine-learning analysis that nearly 100
novel kinetochore proteins remain to be cloned. Epigenetic engineering
of the kinetochore chromatin environment in a synthetic human artificial
chromosome (HAC) revealed that the histone modification H3K4mez2 is
essential for kinetochore maintenance. H3K4me2 probably provides a
chromatin ‘memory” promoting low-level transcription of the kineto-
chore. Lastly, genetic studies of the CPC revealed that INCENP can act
as a rheostat to control the levels of Aurora B kinase activity and that
increasing levels of this activity are required during mitotic progression.

— Zz:Random Forest f#HTIC & - TREAKZ L ISTE (FR) EFEREARZ ST EHF DEEL T3,
ABLUTOAER:KS0NEEERMD 2 INVEDRFEEE GFPRIAZ L /INVEE L TREBIE
R U 748 5R.90% LI D #E S T Random Forest i@t T8 5 h /- F48 & — L 7z.Random
Forest #7713, Rappsilber i 722 @ imi-Carlo Bukowski-Wills (&> TiThh 7z,

Figure - Left: Random Forest (RF) machine learning analysis separates training sets of chro-
mosomal (red) from non-chromosomal (green) proteins. Right: Fifty unknown proteins run
through the RF analysis were cloned and tagged with GFP. This analysis has an >90% ability
to separate chromosomal from non-chromosomal proteins as shown in the pie charts
(Lower). Random forest analysis performed by Jimi-Carlo Bukowski-Wills in the Rappsilber lab.

ML FZ EM%5EFY  Division of Nucleic Acid Chemistry
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Physics of large-scale DNA organization
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The processes by which chromosomes are read, repaired, dupli-
cated and segregated in cells involve large-scale physical reor-
ganizations that can only be fully understood in terms of driving
forces and mechanical responses. Our group is focused on the
use of nanometer-scale position and piconewton-scale force
measurements to analyze the interactions of proteins with DNA
and to study large-scale chromosome folding. We use single-
molecule “magnetic tweezers” techniques to analyze folding
and processing of individual DNA molecules by proteins via stud-
ies of response of protein-DNA complexes to forces and super-
coiling, and we also isolate individual chromosomes using cell
microsurgery for micromechanical experiments. Main directions
for our research include studies of large-scale chromosome
structure, functions of SMC protein complex, dynamics of
nucleosomes in chromatin, mechanisms of topoisomerases and
recombinases, and kinetic pathways for protein binding, unbind-
ing, and target search on DNA.

— &t M HBEEEOMMEESESun et al, Phys. Biol. (2011)./:48.5kb D 7 L 4
DNAAFITHES L MEOLERERE T 5 5 gip-Fis # SR T 5l 258 > TL % ,Graham
et al, Nucl. Acids Res. (2011).

Figure - Left: Micromanipulation of human metaphase chromosome. Sun et al, Phys.

Biol. (2011). Right: 48.5 kb -DNA molecule bound by gfp-Fis, a bacterial chromosome
protein, pulled by magnetic particle. Graham et al, Nucl. Acids Res. (2011).

ML FZ EMZ5EFY  Division of Nucleic Acid Chemistry
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Visiting Professor (Principal Research Fellow of the Wellcome Trust, Professor of Chromo-
some Dynamics, The University of Edinburgh)

Marko iff5%Z marko Group

http://markolab.bmbcb.northwestern.edu/marko/
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MARKO, John F.

Visiting Professor (Professor, Departments of Molecular Biosciences and Physics & Astron-
omy, Northwestern University, Evanston IL)
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Molecular Biology of Rejuvenation
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Organisms are alternating generations and maintaining their
species. During the period, though most cells age to die,
some of them, such as germ line and stem cells, survive and
maintain their species and individuals (“long-life cells”). We
study how those cells “rejuvenate” and keep the integrity of
genome.

Genome is the most important information on the earth that
determines the design of life. In eukaryotic cells, the
genome has several “fragile” sites that are especially unsta-
ble. The ribosomal RNA gene repeat (rDNA) is the biggest
one. The repeat occupies ~10% of yeast genome. Recently,
we found that in the “long life” cells the rDNA repeat is inten-
sively repaired and the capability of cell division is recov-
ered.

® Mechanisms to maintain the genome stability
® Molecular mechanisms of cell regeneration

— ER ) DEEE
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Figure - The Moment of Rejuvenation

The budding yeast divides asymmetrically. The daughter
cell (left, smaller) rejuvenates and immortalizes. While, the
mother cell (right, bigger) ages by cell division. The circles
on the mother are scars that are traces of budding.

EhTWETF,

Ide, S., Saka, K., and Kobayashi, T. (2013). Rtt109 prevents hyper-amplifica-
tion of ribosomal RNA genes through histone modification in budding yeast.
PLoS GENET. 9 (4) : e 1003410

Ide, S., Miyazaki, T., Maki, H., and Kobayashi, T. (2010). Abundance of ribo-
somal RNA gene copies maintains genome integrity. Science 327, 693-696.

Ganley, A.R.D., Ide, S., Saka, K., and Kobayashi, T. (2009). The effect of repli-
cation initiation on gene amplification in the rDNA and its relationship to
aging. Molecular Cell 35, 683-693.

HRELHTZTERFS  Division of Cytogenetics

/J \ Vﬁ ﬁﬁ 7pr E Kobayashi Group
http://www.nig.ac.jp/labs/CytoGen/index.html
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KOBAYASHI, Takehiko IIDA, Tetsushi AKAMATSU, Yufuko

D. Sc., Professor D. SC.,Assistant Professor D. SC.,Assistant Professor
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Molecular mechanism of eukaryotic DNA replication in the cell cycle
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Eukaryotic chromosome DNA is replicated exactly only once
per cell cycle and segregated to daughter cells. This process
ensures cells to transmit accurate genomic information 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 reg-
ulation in eukaryotic cell cycle have not been well elucidated.
To approach this subject, we have isolated novel replication
factors of budding yeast and analyzed their functions.

e Study on molecular mechanism of the initiation of DNA replica-
tion using in vitro DNA replication system

e Study on the chromosome structures affecting the initiation of
DNA replication.

e Study on regulation of the initiation timing of replication origins

e Study on regulatory mechanism of the initiation of DNA replica-
tion by the cell cycle

e Study on the relationship between DNA replication and the cell
cycle checkpoints

— HEFBROLEEDNABSIRIS T 5 2 2 /S7EDOK Figure - We have analyzed the proteins related to
BE# SBESAN0- A EFMTE S 51X EFRIATEYEE L &1 chromosomal DNA replication of budding yeast using

SBEMICEVBASAICLES EL TV B,

MAEYRECITZEERFY  Division of Microbial Genetics
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genetics, biochemistry, atomic force microscopy and
so on, to understand their functions.

Tanaka, S., Nakano, R., Katou, Y., Shirahige, K., and Araki, H. (2011). Origin
association of SId3, SId7, and Cdc45 proteins is a key step for determina-
tion of origin-firing timing. Curr. Biol. 21, 2055-2063.

Tanaka, T., Umemori, T., Endo, S., Muramatsu, S., Kanemaki, M., Kamimura,
Y., Obuse, C., and Araki, H. (2011). SId7, an Sld3-associated protein
required for efficient chromosomal DNA replication in budding yeast.
EMBO J. 30, 2019-2030.

Muramatsu, S., Hirai, K., Tak, Y-S., Kamimura, Y., and Araki, H. (2010). CDK-
dependent complex formation between replication proteins, Dpb11, SId2,
Pole and GINS in budding yeast. Genes & Dev. 24, 602-612.
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Bacterial chromosome dynamics
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Our mission is to understand the molecular processes that deter-
mine chromosome organization in bacteria and how these
relate to DNA replication, repair and recombination, and to
chromosome segregation and cell division. We use high-resolu-
tion live-cell imaging, alongside systems that allow us to rapidly
deplete or produce given proteins within living cells. Alongside in
vivo studies, we use in vitro biochemical and biophysical analy-
ses that allow us to relate the biochemical activity of individual
molecular machines to their in vivo function.

Our recent work has shown that the DNA replication machinery
tracks around the chromosome as replication proceeds, with ini-
tiation occurring wherever origins are placed in a cell. We have
been able to determine the stoichiometry of the replisome com-
ponents and to determine the turnover of these components as
replication proceeds. By introducing a site-specific double strand
break into DNA into one of two segregated sisters, we trace the
steps as the broken ends are processed by RecBCD and RecA
and the cut sister moves directionally to its intact sister, thereby
allowing completion of homologous recombination. Finally, we
are revealing the molecular mechanism by which the SMC com-
plex, MukBEF, acts in chromosome segregation.

— BADNAKY XL —Z | £DNA Y H -t DZNE N1 HFOKBEMEINTOEED ML — R,
X B 1R A (- & B DNA SHEIRT DIE1E AR R EFEIETE(FR), BRMTA T4 -5TW\3
RecA 2 >IN E ()

HC #BHEERERE L TEEIEL T3 MUKBEF B &R (A EHFR), BRICHAIL TWBHFDE
EDML—2Z,

Figure - A. PALM tracks of single molecules of DNA polymerase 1 and ligase in live E. coli,
diffusing rapidly before binding to a DNA lesion and subsequent release. - B. Double-
strand break repair by homologous recombination using SIM. Red,; sister loci. Green; RecA
promoting sister pairing. - C. PALM imaging of immobile MukBEF complexes associated
with the replication origin (centre and right) and rapidly-diffusing molecules (left).

MREE{CZEMZREFY  Division of Cytoplasmic Genetics

DNABEINEDERIZA L B mE A
Choreography and genetic control of the DNA damage
response

BA DFRETIEDNABE DR E ZDEED AN =X LDE
Bz EIEL TWET, DEEA N Z X LIIBEHFREEICL S
FARA—=IMS f2Zs5| =R AIREED D D DNADKIEN U
ZDEFESEENH D FITDONANT A - %2 EHiIEN
ICEEICED 2 Y VIRV BEN G ZTR L £ T, C DEER
IZDNAERLPHIERFICBARICE L BEZICL > THFEBSNE
T ARG DIEEICEDLD Y VI ETERE DEIREIC DT
AR TREATL TWE T,

Our goal is to study of mechanisms underlying recognition &
repair of DNA damage. These responses help control DNA rear-
rangements, which may occur after genomic insults from free
radicals, natural radiation or radiation administered to fight
cancer. Unfortunately, radiation-induced rearrangements often
stimulate new neoplasias. The cellular response to induced DNA
damage is the localization of checkpoint, repair and recombi-
nation proteins to distinct foci. These foci also form spontane-
ously during DNA synthesis & segregation suggesting that cells
deal with DNA damage during normal cell cycles likely in an
attempt to repair replication errors and other natural insults to
chromosomal DNA. We have been studying the formation and
disassembly of repair/recombination foci using Saccharomyces
cerevisiae using time-lapse microscopy of multi-labeled cellular
components in living cells.

— DNA & 4 — U2 & B & DL

FREEBDIRE N 5 PRBICRBEN BV ZHBERL TV E T (A) REHE (4 X - &
U 3k I BBO3% RED/ NS LEE ULARLEE ALB) 1 ~4{EDDNAYIKIHF A S &
SERIRBEDI1% EBEES £ 51241 £T,(C)% 2 01BN DNAYIKI A A % & #aifk
BEDPEFARALKLERICE> THEAB3 LAY ETIOLIICEA -V ESRT
RGBSR ABEOAFIRLTRI L BIZEH S L5104 Y T AR 1um,

Figure - Dynamics of chromosome V loci as a function of the number of DSBs. The
lines indicate 2-D projections of the trajectories of the two loci during ~15 minutes.
(A) No DSBs: the loci are distant & explore only 3% of the nuclear volume. (B) 1to 4
DSBs: mobility increases & each locus explores 11% of the nuclear volume. (C) 20
random r-irradiation-induced DSBs: loci explore almost the entire nuclear volume
& their trajectories overlap. The scale is 1um.

MRBECEEMMIEFY  Division of Cytoplasmic Genetics

Sherrattiff2i= sherratt Group

http://www.bioch.ox.ac.uk
http://www?2.bioch.ox.ac.uk/sherrattlab/
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SHERRATT, David

Visiting Professor (Professor, Oxford University)

Rothstein 5= Rrothstein Group

http://www.rothsteinlab.com/

ORRTA,ORZ—

BFERE(OOVET7REHIR)

ROTHSTEIN, Rodney

Visiting Professor (Professor, Columbia University Medical Center)
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Developmental genetics of organogenesis

EWAFAEISIHEINNNT / LIFHRZE © & ICEMBRE BN B
MICZEL TWSBEICIRFIL S 1B T A B T DD
MRRRORNBRIERICEIMT R LUTOLSBMRZT>T

WET, 1 R TIEHRAREL I RVEEEN L TERL

1B H L B> TWE T FA B IF MDA B ;t%
ZBWETICEDEBE SN TWSZ EZRSMNCLELIZ (KA.
C DI B A OISR IC R T RBNC DVLWTHARTW
£9, 2 WONDIREICIFEFME &I SRR A
FEL FmOEEICLDKbhidigic b2 aiiiex &
AHU TERBZHERFL TWE T FACBIFETEE Z FlC B D
BEh 5 C ORISR S B A AT L L9 (IB),

3. MR E OEELATE TlE (B2 Offifgid IR ER AR
BIGERUIARR BN EIC IS S TOWET ([C).2nb

NERWERMMEGREICKIFTFZEICOVWTIIRL TWET,

Construction of an organ requires a number of cellular events,
such as proliferation, regional specification, and cell shape
change. We are analyzing how the genomic information
orchestrates these events, to discover new principles of organ-
ogenesis. 1. Cell-cell communication in the nervous system is
achieved by long neurites. We discovered that neurites are
subdivided into distal and proximal compartments, each con-
taining distinct membrane proteins (Figure A). We study how
such compartmentalization contributes to neural network for-
mation. 2. Organ maintenance depends on “stem cells” that
supplies differentiating cells throughout animal life. We study
how stem cells are established during gonadogenesis of the
Drosophila ovary (Figure B). 3. During organogenesis individual
cells are continuously exposed to physical forces of intrinsic
and extrinsic origin (Figure C). We study how such forces
affect and contribute to animal development.

B — (A) #HEARRE, %R XEIL S h TV 3,(B) IEREIE Figure - (A) Anisolated neuron in culture. The axon
t%ﬁﬂi}ﬁi]’ﬁ/ﬁké hi WERART RO, (C) HIRME s subdivided into two compartments. (B) A normal
(L) EPBEFICESNDI 2 L— o LB (), ovary and a mutant ovariole lacking germline

RO BGTZEERFYS  Division of Developmental Genetics
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http://www.nig.ac.jp/labs/DevGen/hiromi.html
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HIROMI, Yasushi ASAOKA, Miho HAYASHI, Takashi
D. Sc., Professor D. Sc., Assistant professor D. Sc., Assistant professor

stem cells. (C) The surface structure of the com-
pound eye and its computer simulation.

Matsuoka, S., Hiromi, Y., and Asaoka, M. (2013). Egfr signaling controls the size
of the stem cell precursor pool in the Drosophila ovary. Mech. Dev. in press

Katsuki, T., Ailani, D., Hiramoto, M., and Hiromi, Y. (2009). Intra-axonal pat-
terning: intrinsic compartmentalization of the axonal membrane in Drosoph-
ila neurons. Neuron 64, 188-199.

Hiramoto, M., and Hiromi, Y. (2006). ROBO directs axon crossing of segmen-
tal boundaries by suppressing responsiveness to relocalized Netrin. Nature
Neuroscience 9, 58-66.
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Identification of Autonomic Nervous System of Hydra

REEDITHRRZEDH > E DRBNBEZY TH DD I
EENDEDEBRNEEZ SN TV, DED RO LEN
SHOEBIRETICHRD DB ZEELLEWD DHNEHRTH
2. HAIF E RS OTEET(R 1) Z@BL T ERZICIEIT
IO ERD—DTH 2 BEEERNZ /410 > TWDTHE
MERET SEREB . BEMEREIEMDMREICE > TE
BCHDIN. FDHEEDO VD EDNNENSD AN L ADFEH &
ANLRICHT BIHETHD.E RTICA ML AEEZ 256
ICZENICINE S DR OBAZRE T 25AZH T m> TWL
2O THS DN S ITGTIEE RSO RBISHE VWSS T
B BMRELICIE W DO DIBFED RN TF RDVFBET 5 (Bl
K2)Z EABEEICHEESNTVED, TOEEEIC DL TIEL <
DM TWERWEAIE NS DHERTFRICIFE hTWS
FRLFYUYDPTFEFILA) VDL SBIFEZETZTH5HDN
SENTVD EEZBITERIRD T WD,

Cnidaria is the most primitive phylum that has nervous system.
However, since no structure has been identified as the brain, it
is widely accepted that it took so many years for the nervous
system to develop brain structure and function. From extensive
behavioral analysis in hydra (Fig. 1), we obtained evidence
that hydra nervous system possesses a function of autonomic
nervous system (ANS). ANS plays crucial roles for homeostasis
and one of the functions of ANS is to perceive environmental
stress and to respond to the stress. We tried to identify the ner-
vous system that shows stress response and found evidence
that the system is localized in the peduncle region. Former
studies identified neuropeptides that are localized in the
peduncle region (Fig. 2) although their functions remain
unknown. We hypothesize that the neuropeptides play com-
parable roles to epinephrine and Ach in human ANS and are
currently undertaking functional assays of the neuropeptides.

— M1 ERSOEKRYEE Z0EEH%IILHE LA Figure - Fig. 1 Wobbling movement of hydra. The
E RSDTEIR. X L AADISE IARSBEERICL 5> ¢4l movement is affected by environmental stress and the
HMENTVWBZ ENBEESPICE - 7= process is regulated by nervous system in the pedun-
§ - g PR cle of the animal.

B2 & FIORHBICH 1 BH#ENTF K Hym-176 DBFE Fig. 2 Localization of a neuropeptide Hym-176 in the

(Yum et al., 1998 & V) 5|H) lower peduncle (Yum et al., 1998).

FABLTZEEFY  Division of Developmental Genetics

Kawaida, H., Ohba, K., Koutake, Y., Shimizu, H., Tachida, H., and Kobay- J=E oD 7 ..
akawa, Y. (2013). Symbiosis between hydra and chlorella: molecular phylo- /B 7J< EH 1 ZE Shimizu Group
genetic analysis and experimental study provide insight into its origin and http://www.nig.ac.jp/labs/OntoGen/home.html

evolution. Mol. Phylogenet. Evol. 66, 906-914.

Takaku, Y., Shimizu, H., Takahashi, T., and Fujisawa, T. (2013). Subcellular
localization of the epitheliopeptide, Hym-301, in hydra. Cell Tissue Res. 351,
419-424.

Shimizu, H. (2012). Transplantation analysis of developmental mechanisms in
Hydra. Int. J. Dev. Biol. 56, 463-472.
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Neuronal circuit development and function in the mouse brain

HAEOMI S DB ERERIBEENOEMR 2 2DIE 2  To understand development of complex yet sophisticated
MTH DS ERICEEI N HBREIR T, FDRE S neuronal circuits underlying higher brain function of mammals,

- integrative studies which cover from molecules to whole ani-
SRS % 4 TF A (CHERIR T 2 T ¢
BEEZ. DT SENERL TRANICERT S C 2R mals are indispensable. By taking advantage of mouse

IS BAHON D ZEEZIC i vivo A=YV (2K FI#E  genetic and related technologies, we are studying mecha-
TEMEE) . F =N FINE S 2T E (TEhRAT RS2 S 185 nisms of development and function of mammalian neuronal
WEITZ BB U E T I TVETD, circuits.

: e specific Aims:

FI U TFOZ>OMECEEL T — IR BATVET, PoCcAms

® |n the mouse somatosensory cortex, formation and refinement
o INDIERRBFZEICIE. FEBDRFIRICH TN 5B RRH == of neuronal circuits which connect the peripheral sensory

322 ENEETY . FOHEHFDDF I )L TDERER organ and cortex can be detected morphologically as "bar-

_ A o~ y N " N rel" patterning. We are studying molecular mechanisms of bar-
| E\EM < 7 JRE SR % N . L. . .
I RO AREREE A SN SRRAVSAHRAHIBE TH 5 rel patterning as a model of activity-dependent circuit matu-

LI ZEETILELTERDEATWET, ration by using mouse genetics and related technologies.
o MAIILEIL. IV 74 —RRLTEVIADFE R =9 5— o We previously identified a-chimerin as a key signaling mole-
SEORATICE D, aF X VA EEFRAREROFEICHS T culg i_n axoln gufidancr:]g ofAmlotor-c_ircuits. We aref currently|
. - - , e studying roles of a-chimerin in various aspects of neuronal
Eg@\&ﬁ%%ﬁj‘“tfi%jwibf“"%a)fﬁwﬁﬂﬁ_?\ a A circuit development such as axon guidance, synapse for-
UV GEENRITIRIE S 173N B D FZE A DIRIA VN B mation and activity-dependent circuit refinement.

[CEBWTEELQEBEAT D ENESNCR>TETVET,

C
A
wild-type

miffy

— (A) ¥ AR ESBABYH O CO Feta, MM HIK (FHR) Db 7 588 Figure - (A)Barrels are visible in the whisker pad (wp) representation area
(WP) ISR ZBBED TNV MBEDNLIVZIERDES B SDA DA EZ TS, of the somatosensory cortex (blue line). A CO-stained tangential section

(B) AR EIEREIC CrefBif 2 BER# 5B T 5~ ADRIR, of the cerebral (_:ortex layer 4. Lower jaw (lj), forepaw (fp) and hind paw
(C)a% AL TR X (miffy) &, BEFMEEIE A RIRL T30, Mg  (hp) representation areas are shown. o
252 TH<, (B)Cre-mediated cortex-specific gene manipulation.

(C)A hopping gait of a-chimerin mutant ( miffy ) mouse.

B EGITZEERFY  Division of Neurogenetics

== ramlo=] lwasato, T., Inan, M., Kanki, H., Erzurumlu, R.S., Itohara, S., and Crair, M.C.
E E ﬁﬂ: an E lwasato GrOUp (2008). Cortical adenylyl cyclase 1 is required for thalamocortical synapse
http://homepage3.nifty.com/iwasato/ g;gtllirgtlon and aspects of layer IV barrel development. J. Neurosci. 28,
lwasato, T., Katoh, H., Nishimaru, H., Ishikawa, Y., Inoue, H., Saito, Y.M., Ando,
R., lwama, M., Takahashi, R., Negishi, M. and Itohara, S. (2007). Rac-GAP
a-chimerin regulates motor-circuit formation as a key mediator of ephrinB3/
EphA4 forward signaling. Cell 130, 742-753.

lwasato, T., Datwani, A., Wolf, A.M., Nishiyama, H., Taguchi, Y., Tonegawa,
S., Knépfel, T., Erzurumlu, R.S. and Itohara, S. (2000). Cortex-restricted disrup-
tion of NMDAR1 impairs neuronal patterns in the barrel cortex. Nature 406,

o N = 726-731.
AEEE B KBHE v 46

IWASATO, Takuiji MIZUNO, Hidenobu

D. Sc. Professor D. Sc. Assistant Professor
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The genetic basis of development and behaviors in zebrafish

INBIENE 82 75 7 v 2 2 (Danio rerio) 1. BB D
- BREEH - TBEOEREBRREELFNICART 51c
HOENICETILEITT,
BRI AT HAERD TOlPZRFNBREMNZ VY AR > TH D
ZEEASMC UL ToRERBWCHEODEWN S YAV T 2y
BT I T4y aBREROBEEICENLUE L. S 51,
BIEFhTY TR TN\ — Ty Tik-Gald-UAS ;‘f@ﬁﬁ
FICHFITER S THIILTEL L. NS DAEIC
FFE DR g 888 CERDEETZ BEICHIR S . %ﬂﬁ
- BRBEZ LT 5. 52 W FHLEEIRIET 5 2 & & HIBEIC
LTEEL,
BAEINSDAEEREL T B DOITE) - 28 - LER
E BT 2RO D F A A Z X LZES T BIHTTIC
EUD A TWE T, RIRERRDRFE O#RE O A K, =
NS OBEREREE & TEIRIT ARREBID NILY T AA A=V Y
TR E DR EBEANICIT > TWET,

—EEFIIY T INY— Ty TRICL SR
- REHROGFPRE, (AL) B, (AL RELD
iBka, (£TF)mE, (AT) BE#HE.

Muto, A., Ohkura, M., Abe, G., Nakali, J., and Kawakami, K. (2013). Real-Time
Visualization of Neuronal Activity during Perception. Current Biology 23,
307-311.

Muto, A., Ohkura, M., Kotani, T., Higashijima, S.-i., Nakai, J., and Kawakami,
K. (2011).Genetic visualization with an improved GCaMP calcium indicator
reveals spatiotemporal activation of the spinal motor neurons in zebrafish.
Proc. Natl. Acad. Sci. USA 108, 5425-5430

Asakawa, K., Suster, M.L., Mizusawa, K., Nagayoshi, S., Kotani, T., Urasaki, A

Kishimoto, Y., Hibi, M., and Kawakami, K. (2008). Genetic dissection of neural
circuits by Tol2 transposon-mediated Gal4 gene and enhancer trapping in
zebrafish. Proc. Natl. Acad. Sci. USA 105, 1255-1260.

Zebrafish is an excellent model vertebrate because of high
fecundity, rapid embryonic development, transparency at the
embryonic and larval stages. We identified an autonomous
member from the medaka fish Tol2 transposable element, and
developed a highly efficient transgenesis method for the first
time in zebrafish. Further, we successfully developed the gene
trap and enhancer trap methods and the Gal4-UAS method.
By using these methods, we created a large number of trans-
genic fish that express the yeast Gal4 transcription activator in
specific cells, tissues and organs. These transgenic fish are
valuable resources for the studies of developmental biology
and neuroscience. We are applying these methods to study
functional neuronal circuits. Currently, we are analyzing the
structure and function of specific neuronal circuits that regu-
late locomotion, learning and memory. Also, we visualize neu-
ronal activity during animal’s behaviors by calcium imaging to
identify functional neuronal circuits in the brain.

Figure - 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.

FEAFAIFFTERFY  Division of Molecular and Developmental Biology

J | | JZ{—]H%‘FL,E Kawakami Group
http://kawakami.lab.nig.ac.jp/
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KAWAKAMI, Koichi ASAKAWA, Kazuhide MUTO, Akira

D. Sc., Professor D. Sc., Assistant Professor D.Sc., Assistant Professor

W935EE), Research Activities

Department of Developmental Genetics

[ElESERiETES



Adjunct Faculty

5 ERRT

i
il

1TEN7Z I 9 SOl EE AT

Neuronal circuits controlling innate behaviors

BLOMERZEDBRNIE ET I 74 vy aftax TRV AT A
EUTBEICK > THRES N2 T8 Z T 2 R0 % 1B
WICRE U IS 22 & T ZDEMDIEH. TA [F—EDH
BICK > THRSNDITET v 21 REBEL. EERNICEALZD
BB DB DZIT L TWET D7 v A RICBWT A
IS EEERF D SRR DA DN ARDEREE AR T 5 2
ENTEET, S SICHIENMEAL BRIE TENCE{LNE U2
ESC EDLSRBRENZFOEE ERDEEERCEL 2D %
BASMNCT B ETY,

The general goal of my laboratory at present and in the inter-
mediate future is the development of the larval zebrafish as a
model system for the comprehensive identification and exami-
nation of neural circuits controlling visually induced behaviors.
To that end we have established and quantified a series of visu-
ally induced behaviors and we now analyze their individual
resulting motor components. Using these assays we can monitor
neuronal activity throughout the fish brain in an awake and
intact preparation. An extended goal is the study of how
changes or variations in the behavior are reflected in changes
in the underlying neuronal activity.

—EEFHICO-RENAEHIN S I T A =2 — e UEFTREBTZET 771 v
2 2 A DBEMEEIR B DHEABHEEROE LS IS ZRFL—F —EEBEHRICL S
EREEREDE TS,

Figure - Photomicrograph of a larval zebrafish that expresses a genetically encoded

calcium indicator in all neurons. A single plane, imaged in the same fish with a two-
photon laser-scanning microscope, is superimposed on the left hemisphere.

FIBBELREMZEEFT  Division of Physiological Genetics

HECHITOImERERY NI—D

Transcriptional control during development

TEEFA A BRENT D DI, B - ZRMIRIIC R E - B MR/ —
TRIDEGTRIETI B TFHREIE BT O cis FEEEIC
ST FIPEERY N T —UNENIND & THIBSNE Y,
I\ —OHEEERRIRIS SR EY DFE & 7 DL 2 IR
TEIATEDLHTEETY,

IeBId. Y3y aoNIE2ETIRICES> TUHRREICE TS
B DREZ B 2B DFHTRIEZHASMNCT 5 & H 815
LTWET,ZDizdIc. T\ —DI/EREECEERF O N
RN OXTFVIREZ ED LD ICHET 20 =i L. B TR
iRy D — o DNREEZFIET DHEBCRY NT—2ICNA 5N
BN REICEZ DEBEZHBITLU TWE T EEMFIRICHEE
T2 AP BIREY TR A S D EEPREDE
TEFETDEETREICTSIETIEERLTWET,

Development is driven by complex patterns of gene expression
at precise times and spatial domains. Although a number of
mechanisms fine-tune expression states, it is initiated through the
integration of signalling and transcriptional networks converging
on cis-regulatory enhancer elements. Understanding how
enhancers function is therefore central to understanding meta-
zoan development and evolutionary change.

The aim of our research is to understand the underlying regula-
tory principles of transcription driving cell fate decisions during
embryogenesis, using Drosophila as a model system. This
includes studies of the mechanism of enhancer function and
the interplay of transcription factors and chromatin state, as well
as studies of how gene regulatory networks control develop-
ment and how network perturbations lead to specific pheno-
types. To address this we integrate functional genomic, genetic
and computational approaches to make predictive models of
transcription and developmental progression.

— A I NCH— FOBEEERFOHT, B: TN H —iEH (GFP LR — % —DHER),
C: %y N7 —7iEHE

Figure - A: Enhancer occupancy by transcription factors, B: Enhancer activity (GFP
reporter expression), C: Network activity

HIBBLREMZEFT  Division of Physiological Genetics

Engert = Engert group
http://labs.mcb.harvard.edu/engert/

IV5)Lbh, 7O0-U7Y
BEHE(\—/\—RXE)

ENGERT, Florian

Visiting Professor (Harvard University)

Furlong ifz5= Furlong Group
http://furlonglab.embl.de/

Jr—0Ovg, 7AU—y
ZEHIE(EMBLY / LMy M)

FURLONG, Eileen
Visiting Professor (Joint Head of Unit and Senior Scientist, EMBL)
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Evolution of organisms at genomic level

EYDENET /) AL TCOAVE 12— EEROMmE  We study evolution of organisms at the genomic levels

MO L TWET AL~ C N 2 EEHE & I ED AL, through computer analyses and wet experiments. We are
° - - particularly interested in primate and mammalian evolution

[CESREZHTTVET, toward human.

sl N N i- _ ST R e Analysis of genome evolution: We study lineage-specific evo-

° HE#%E)@TE%CL%L\Tﬁ{bﬁﬁtg{%ﬁ\éhtﬂﬁj K F’E‘za_)ﬁﬁﬁ lutionary changes at different levels of organism groups, such

o HXD N AT Z XN Hic. SE S FD NEEMDBERNT as vertebrates, mammals, primates, and human.
FERRDHETE e DNA analysis of human populations: We study genetic affini-
_ - g = n, = — ties of modern humans with special reference to those in
= < NCA=E N

° @%Tﬁ%ﬂ%& yémﬁlj%ﬁa E /ZTL\ MlSH]MA DFAFE Asia. We also proceed ancient DNA analysis.

o HFIBEAELTEAERIC K 2EREFHEEEELDEIT o Development of nucleotide sequence analysis methods: We

o ZOth: ABO & L O Rh RIMEALEEF DYV EEE(EF developed new system MISHIMA which can multiply align
many bacrterial genome-size sequences.

N = = s R
DIESL BRIBIFIEE T OELTRA ® Evolution of developmental regulation: We are studying evo-
lution of cis- control elements by sequence analysis and gene
transfer experiments of large scale genomic clones.
e Other themes: blood group gene evolution, duplicated
gene evolution, and analysis of introgression between
closely related primate species.

— 7/ LIRESNP F— 22 e DCHANTIE 3K & Figure - Genetic affinity of three human populations in
Al ETDNP-(FR: plin o e 1S Japanese Archipelago and Chinese based on
genome-wide SNP data.

EEMEGITZEERFS  Division of Population Genetics

Matsunami, M., and Saitou, N. (2013). Vertebrate paralogous conserved — oo =
non-coding sequences may be related to gene expressions in brain. % Hﬁ ﬁﬂ at E Saitou Group
Genome Biol. Evol. 5, 140-150.
http://www.saitou-naruya-laboratory.org
Japanese Archipelago Human Population Genetics Consortium [Jinam, T.,
Nishida, N., Hirai, M., Kawamura, S., Oota, H., Umetsu, K., Kimura, R., Ohashi,
J,, Tajima, A., Yamamoto, T., Tanabe, H., Mano, S., Suto, Y., Kaname, T., Nari-
tomi, K., Yanagi, K., Nikawa, N., Omoto, K., Tokunaga, K., and Saitou, N.]
(2012). The history of human populations in the Japanese Archipelago
inferred from genome-wide SNP data with a special reference to the Ainu
and the Ryukyuan populations. J. Hum. Genet. 57, 787-795.

Sumiyama, K. and Saitou, N. (2011). Loss-of-function mutation in a repressor

module of human-specifically activated enhancer HACNS1. Mol. Biol. Evol.

28, 3005-3007. R oz w@®  RBILEKN px @
SAITOU, Naruya SUMIYAMA, Kenta
Ph. D., D. Sc., Professor D. Sc., Assistant Professor
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Population genetics and genome evolution

KIFRETIE T/ LEMNDANZ XL ZEBEAT HDIC,
Hime RBREHATDEIMELZT > TOWERTJIREDHRE
TNXWRBUTDOESBEHEDTT,

o A LY NERLEY VI EE DRIFHERNIE /Y — >
DR, F1 O 373 7NITTONTFENIE TFVEK
EFEFEREN R TH D EEZ5NET,

o FLONEENT 255 DELBERDET ). ZEE DEHE
EWEINEDODHEEEREEAANC IV E 12— =Y a2 L —
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We combine theoretical and laboratory studies to study
mechanisms of genome evolution. Current interests include:

e Studying lineage-specific patterns of silent and protein evo-
lution. Both weak selection and departures from steadystate
appear to be prevalent features of molecular evolution in
Drosophila.

® Modeling evolutionary processes. We employ computer sim-
ulations of weak selection with genetic linkage and fitness
interactions among mutations to determine statistical meth-
ods to detect subtle forces in evolution.

e |dentifying biosynthetic constraints in protein evolution. Nat-
ural selection is thought to act upon protein structures to
optimize their functions. Selection for efficient synthesis may
also be important to understand protein size, composition,
and evolutionary rate;relationships between gene expres-
sion and protein evolution may reveal adaptation for meta-
bolic and translational efficiency.

Figure - Metabolic economics and microbrial proteome
evolution.

A) Chemical energy allocations for biosynthesis of a bacte-
rial cell. About 75% of the budget is used for protein synthe-
sis. Based on data from E. coli (Neidhardt et al. 1990). B)
Protein adaptation for energetic efficiency. In Bacillus subti-
lis, abundant proteins employ less energetically costly
amino acids.
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Akashi, H., Osada, N., and Ohta, T. (2012). Weak selection and protein evo-
lution. Genetics 192, 15-31.

Osada, N., and Akashi, H. (2012). Mitochondrial-Nuclear Interactions and
Accelerated Compensatory Evolution: Evidence from the Primate Cyto-
chrome c Oxidase Complex. Mol Biol Evol 29, 337-346.

Akashi, H. (2003). Translational selection and yeast proteome evolution.
Genetics 164, 1291-1303.
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Evolutionary Bioinformatics
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My group studies the evolutionary forces that have shaped

contemporary genomes.

e We develop algorithms and models for phylogenetic infer-
ence. The development of such approaches is comple-
mented by an efficient implementation using parallel and
distributed computation.

As an application of phylogenetic inference we are investi-
gating the evolutionary history of animals andfungi.

® More recently, we have suggested a fresh view of sequence
evolution that describes the evolutionary process in terms of
tree dependent substitution matrices. These so-called one-
step mutation matrices can be used to test the validity of
model assumptions, to detect regions in an alignment, where
evolution deviates from the rest and also to a simulation tool
that introduces well controlled deviations from typical mar-
kov-models for sequence evolution.

® More recently, we started to work on the analysis of deep
sequencing data. We are interested in approaches to control
the quality of such data as well as in efficient algorithms and
data structures to analyze the data.

— Z:BEINCHT B 1 X Ty TRRERTS A ANOIEHET IV

Figure - One step mutation matrix (left) for a three taxa tree and the Kimura 3-param-
eter model (right)
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Origin and evolution of new genes
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My research focuses on how genes with novel functions origi-
nate. We integrate molecular, genomic and population analy-
ses to study young genes because early processes of origination
are directly observable. Some topics of interest include:

® The phenotypic effects and functions of new genes and their
roles in development.

e Evolutionary analysis of gene interactions with new genes.

e Copy number variation within Drosophila populations.

® Evolution of sex chromosomes and sex-related genes.

® Genes and genomes in plants: high origination rate of chime-
ric genes in the grass family.

® Evolution of novel brain genes in primates.

— L NOBIET, B R A EARE( L, W BOMEEROHE XL a4 EOBETF
DELEGBEAOL bO&EE (L) XL FOREET EBLGHRLEOL FOEETORE K
O HEAMREATEEDFT (spermatogonia) , B4 (spermatocytes ), # (spermatids) DIREE

Figure - Retrogenes, meiotic sex chromosome inactivation (Msci) and the emergence
of mammalian sex chromosomes. Retroposition of an X-linked parental gene to an
autosome (top). Expression of X-linked parental genes and their autosomal retrogene
copies before (spermatogonia), during (spermatocytes) and after (spermatids) the
process of MSCI (bottom). From Kaessmann et al., Nat. Rev.Genet. 2009 10:19-31.
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Genomic medicine with next generation sequencing technology
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Our research goal is to elucidate disease causalities and their
patho-etiologies, and ultimately to develop therapeutic tool.
With the advent of next generation sequencing technologies,
it becomes very handy to identify causalities of monogenic
diseases as well as complex diseases. With the vast of

Department of Integrated Genetics
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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.

WE I FEEEBICRITZ2ERTHREZ7O777IL.R% Y b
D— OB ERAEDLED I LD TEEA DX LIER

LD BMRDIEEL LI X EZRFERICR T DEE
REMEECFIIECNLGREZE TS ENE L EMEIE e Exome analyses of monogenic and complex diseases
AR ERATWED, ® Genetic susceptibility of intracranial aneurysms and its path-
physiology
N N o ® Haploid seguencing of HLA genes
e BT VYV YY—T VAL 2HDBEEREELTRE ® Mathmatical modeling of phenome-genome relationship

o INENIBRZIEBEFRIE &SRB A N Z X LR
o HLAETE?UD/\7’D/( NN N3
o IFEHIEBETIICKL 2ERKIBE BRI E DEE

— REBANZXLOBERICES / LB T GBIETFESR
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BTBLENH)ET RERD - ¥ —2E> 2N 5 DFER
W& REXADZZILERSHMICTBEIEEBELTVET,

Figure - The 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 genera-
tion sequencer will open the way to understand the disease
mechanisms.
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Yoshihara, K., Tsunoda, T., Shigemizu, D., et al.(2012). High-risk ovarian can-
cer based on 126-gene expression signature is uniquely characterized by
down-regulation of antigen presentation pathway. Clin Cancer Res 18,
1374-1385.

Rabbani, B., Mahdieh, N., Hosomichi, K., Nakaoka, H., and Inoue, 1.(2012).
Next-generation sequencing: impact of exome sequencing in characteriz-
ing Mendelian disorders. J Hum Genet 57, 621-632.

Nakaoka, H., Cui, T., Oka, A., et al.(2012). A systems genetic approach pro-
vides a bridge from discovered genetic variants to biological pathways in
rheumatoid arthritis. PLoS One 6, €25389.
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Genetics of epigenetics
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Tsukahara, S., Kawabe, A., Kobayashi, A., Ito, T., Aizu, T., Shin-l, 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.

Inagaki, S., Miura-Kamio, A., Nakmura, Y., Lu, F., Cao, X., Kimura, H., Saze, H.,
and Kakutani, T. (2010). Autocatalytic differentiation of epigenetic modifi-
cations within the Arabidopsis genome. EMBO J. 29, 3496-3506

Tsukahara, S., Kobayashi, A., Kawabe, A., Mathieu, O., Miura, A., and Kaku-
tani, T. (2009). Bursts of retrotransposition reproduced in Arabidopsis. Nature
303, 423-426

To understand control and function of DNA methylation, we
are taking genetic approaches using mutants of Arabidopsis.
An Arabidopsis protein DDM1 (decrease in DNA methylation) is
necessary for methylating transposons and repeats. On the
other hand, IBM1 (increase in BONSA/ methylation) is neces-
sary for not methylating genes. In mutants of genes encoding
these proteins, several types of developmental abnormallities
were induced. Characterization of these abnormalities is
revealing impact of DNA methylation on genome evolution
and appropriate gene expression.

Figure - The ibm1 (increase in BONSA/ methylation) mutation
induces developmental defects, which are suppressed by
mutation in the H3K9 methylase gene KYP or non-CG meth-
ylase gene CMT3. The results suggest that these phenotypes
are due to ectopic deposition of heterochromatin marks,
such as H3K9 methylation and non-CG methylation.
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Vertebrate neural network formation
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Precise neuronal connections are the basis for the complex
brain function. Thus, a fully functional brain is constructed
through a series of carefully controlled developmental pro-
cesses including neuronal differentiation, migration, axon out-
growth, and target recognition. We are exploring genetic
mechanisms governing the developmental processes in verte-
brate nervous systems.

e Central Olfactory Projection

e Neuronal Migration

e Axon Outgrowth and Pausing

® Evolution of the neocortical layer structure

Figure - (Upper left) In the mammalian neocortex, deep and upper
layer neurons are horizontally aligned. (Lower left) Mammalian neural
stem cells in any part of the neocortex produce both deep and
upper layer neurons sequentially. (Upper right) In the chick brain,
deep and upper layer neurons are separated in the medial and lat-
eral domains, respectively. (Lower right) Chick neural stem cells in the
medial domain produce deep layer neurons, whereas those in the
lateral domain preferentially produce upper layer neurons. However,
once the stem cells are isolated from the brain and cultured, they
undergo the mammalian-type neurogenesis.

N/

AdbEEERFZTEBFY  Division of Brain Function
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Suzuki, I. K., Kawasaki, T., Gojobori, T., and Hirata, T. (2012). The temporal
sequence of the mammalian neocortical neurogenetic program drives
mediolateral pattern in the chick pallium. Dev Cell 22, 863-870.

Hirata, T., Kumada, T., Kawasaki, T., Furukawa, T., Aiba, A., Conquet, F.,
Saga, Y., and Fukuda, A. (2012). Guidepost neurons for the lateral olfactory
tract: expression of metabotropic glutamate receptor 1 and linnervation by
glutamatergic olfactory bulb axons. Dev Neurobiol 72, 1559-1576.

Sato, Y., Watanabe, N., Fukushima, N., Mita, S., and Hirata, T. (2011). Actin-
independent behavior and membrane deformation exhibited by the four-
transmembrane protein M6a. PLoS One 6, €26702. 1-13
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Epigenomic regulation of mammalian development
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Epigenetics refers to the biological mechanism regulating heri-
table changes in gene expression that occurs during cellular
differentiation without a change in the DNA sequence. Epi-
genetics is mediated by chemical modifications (such as meth-
ylation and acetylation) of chromatin and an entire set of the
epigenetic modifications possessed by a particular cell type is
called the epigenome. We study the mechanisms regulating
the mammalian epigenomes in development using the epigen-
etic phenomenon called genomic imprinting as a model. The
studies on the epigenomic regulation are important for gener-
ating iPS cells and for tackling many human diseases including
cancer.

— I LATI T 2 TDYA TV MEDERBTF TEL 3 7O~ F ASRDE (1
LTUL RN (FR) D HEROEEEET VA GE-#FSh FREOEEFRRERES
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f&TDNA X FILEBER & EDBESHFBAS P ICH ) DD H B,

Figure - The cycle of genomic imprinting. Differential modifications of chromatin
established in male and female gametes (imprints) (blue and red) are maintained
and propagated as allelic differences in the embryo. Imprinting causes mono-allelic
gene expression in somatic cells. By contrast, the imprints are erased in primordial
germ cells. Factors involved in imprinting are being clarified.
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Inheritance and reprogramming of heterochromatin
with small RNA
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Plants and fission yeast provide excellent model organisms to
investigate how epigenetic information is propagated to
daughter cells, and possess a wealth of epigenetic phenomena
including transposon regulation, heterochromatic silencing, and
gene imprinting. We are investigating heterochromatic silencing
and RNAI in the fission yeast Schizosaccharomyces pombe and
the plant Arabidopsis thaliana. In plants we have found that
RNAI is important in determining germ cell fate as well as in
transposon regulation, while in fission yeast, RNAiI and retrotrans-
posons mediate silencing by controlling DNA replication and
recombination. Parallels between these mechanisms may
account for the role of RNA in epigenetic inheritance in higher
organisms.
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Figure - A. Heterochromatin reprogramming in Arabidopsis pollen.

Chromosomal DNA (blue) is decondensed in vegetative companion cells, but con-
densed and associated with specific replacement histones (green) in sperm cells. These
changes are associated with the accumulation of 24nt and 21nt siRNA in each cell type.

Figure - B. Heterochromatin repair in RNAi mutants in fission yeast. Rad52-YFP foci
accumulate in S phase of dicer mutant cells due to homologous recombination repair.
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Center for Frontier Research
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A new genetics for understanding of DNA transactions
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We are aiming to generate a hew genetics of vertebrate cells
by employing new technologies. By transplanting a plant-
specific degradation pathway to other eukaryotic species, we
have already established an auxin-inducible degron (AID) sys-
tem, with which the expression of a protein of interest can be
timely controlled by addition of the plant hormone, auxin. We
would like to understand how chromosomes are stably main-
tained in vertebrate cells by using AID and other new genetic
technologies. In particular, we are currently studying the
crosstalk of DNA replication, repair, and recombination during

LTWET,
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S phase.

e Understanding the relationship between DNA replication
and recombination during DNA interstrand crosslink repair

e Understanding the mechanism of DNA double-strand break
repair after DNA replication

e Understanding the relationship between replication fork and
recombination-dependent DNA repair

® Improvement of AID and other gene expression control systems

e Development of new gene engineering technologies for
making a new field of genetics

Figure - Schematic illustration of the AID system.

(A) Structure of a natural auxin, indole-3-acetic acid (IAA), and
a synthetic auxin, 1-naphthaleneacetic acid (NAA). (B) The
auxin degradation pathway in plants. AUX/IAA inhibitors bind to
ARF transcriptional activators at the gene promoters controlled
by auxin. In the presence of auxin, AUX/IAAs are degraded
resulting activation of the genes. (C) Auxin binds to TIR1 which
in turn promotes the interaction between TIR1 and the aid
degron of the target protein. SCFTIR1 acts as an E3 ubiquitin
ligase to recruit an E2 ligase resulting poly-ubuquitylation of the
aid degron. Finally, the target is degraded by the proteasome.

Nishimura, K., Ishiai, M., Horikawa, K., Fukagawa, T., Takata, M., Takisawa, H.,
and Kanemaki, MT. (2012). Mcm8 and Mcm9 Form a Complex that Func-
tions in Homologous Recombination Repair Induced by DNA Interstrand
Crosslinks. Molecular Cell, 47, 511-522.

Watase, G., Takisawa, H., and Kanemaki, MT. (2012). Mcm10 Plays a Role in
Functioning of the Eukaryotic Replicative DNA Helicase, Cdc45-Mcm-GINS.
Current Biology, 22, 343-349.

Nishimura, K., Fukagawa, T., Takisawa, H., Kakimoto, T., and Kanemaki, M.
(2009). An auxin-based degron system for the rapid depletion of proteins in
non-plant cells. Nature Methods, 6, 917-22.
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Molecular basis of motor development and activity-dependent synapse formation
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Hirata, H., Wen, H., Kawakami, Y., Naganawa, Y., Ogino, K., Yamada, K.,
Saint-Amant, L., Low, S. E., Cui, W. W., Zhou, W., Sprague, S. M., Asakawa, K.,
Muto, A., Kawakami, K., and Kuwada, J. Y. (2012). Connexin39.9 is necessary
for coordinated activation of slow-twitch muscle and normal behavior in
zebrafish. J. Biol. Chem. 287, 1080-1089.

Ogino, K., Ramsden, S. L., Keib, N., Schwarz, G., Harvey, R. J., and Hirata, H.
(2011).Duplicated gephyrin genes showing distinct tissue distribution and
alternative splicing patterns mediate Moco biosynthesis, glycine receptor
clustering and escape behavior in zebrafish. J. Biol. Chem. 286, 806-817.

Nakano, Y., Fujita, M., Ogino, K., Saint-Amant, L., Kinoshita, T., Oda, Y., and
Hirata, H. (2010). Biogenesis of GPl-anchored proteins is essential for surface
expression of sodium channels in zebrafish Rohon-Beard neurons to respond
to mechanosensory stimulation. Development 137, 1689-1698.

Zebrafish is an excellent vertebrate model to study motor
development. First, all stages of development occur externally
and rapidly. Second, forward genetics can be applied to
identify genes that are essential for proper behaviors. Third, the
embryos are transparent, which makes them amenable for
live imaging of morphology and neuronal activities. Finally,
electrophysiological activity of neurons can be recorded using
patch-clamp methods. We employ two approaches to study
motor neural circuits regulating locomotion and behavior. 1.
Characterization of zebrafish mutants showing motor deficits.
2. Molecular basis of activity-dependent formation of glyciner-
gic synapse, which plays essential a role in motor system.

Figure - (A) A zebrafish embryo shows coiling movement
at 24 hours postfertilization (hpf). (B) By 48 hpf, the fre-
quency of muscle contraction reaches over 30 Hz and
the simple behavior changes into swimming. (C) Mauth-
ner cell is a huge, identifiable neuron in the hindbrain.
(D) Anti-GlyR labeling represents glycinergic synapses at
the surface of the Mauthner cell.

EBHEEIEIAZZ=  Motor Neural Circuit Laboratory

=
HIFZLZE Hirata Group
http://www.nig.ac.jp/labs/MotNeur/
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Evolutionary integration of two independent organisms by endosymbioses

ERAEAO T ®)LF M S MOV R 7 EEFARE
NI T U PHEZMREAICHE L THRAELVE U, 2DMHICH
BEIZHEEN B DA & BN D A AT EE 7 1S 9 B HIFIA < 7(_
TFELUET DKL SBTEDOMIBDO R Z BRI FKFRita|
(=== i) t,\E/‘ﬁﬁiﬁ@@maﬂiﬁﬁﬁff&%@ﬁ_m%\ﬁ‘(@*oﬂ\
cBF () BEMRICK 2EEREE S OV R U ZOEES
15, (2) e D1ETE & BN/ NGEBIC K 2 TRILF — GO
1. (3) NS DEBOENLZIERET 5 2 & THIBREED
HEAREO#BBEZHEHIEL TWET,

e ERHMICK BERMA- I NIV R Y T DDR - IBIBEHE
HAE O AR AT

o HIREERET. SCERL- WS EMEREN EIEERR A DS D iR
TR DREAT

Mitochondria and chloroplasts, energy-converting organelles
in eukaryotic cells, are relicts of ancient bacterial endosymbi-
onts. In addition to these particular organelles, there are many
other endosymbiotic events which have integrated new func-
tions into eukaryotic host cells. In order to maintain a perma-
nent endosymbiotic relationship, a host cell and an endosym-
biotic cell coordinate their proliferation. The major goal of our
study is to understand how organelle division is controlled by
host cells, how host cells proliferate depending on chemical
energy that are supplied by organelles, and how these sys-
tems have evolved.

® Analyses of regulatory mechanisms of chloroplast/mitochon-
drial proliferation by eukaryotic host cells

® Analyses of coordinating mechanism of eukaryotic cell cycle
and energy and oxidative stress which are produced by pho-
tosynthesis/respiration of chloroplasts and mitochondria

e Understanding how these coordinating mechanisms have

Center for Frontier Research

HoERlGEtYY—

evolved through the phagotrophic engulfment of preys,
retention of endosymbionts and subsequent establishment
of endosymbiotic organelles

e NS DEBOEBEIRICEET ST

B —4B%DS 7 /751 7 (A) & BRI EFAIZHZUC  Figure - Reminiscent of their cyanobacterial (A) ances-
& o THETET 5 (B, BEABAROEAE: C, ke LAEH DAERD) o ﬁ'/zti tor, chloroplasts replicate by binary division (B, unicellu-
EREDEY ZOHBEICHR I B HWEE () > 7)DIX lar alga; C, land plant cells). Chloroplast division is per-
MICE->TITbh3Z & (D). PREBH 7 /N7 7 )7H formed by the division ring (D) which involves
RO FtsZ LBEEMIANINZ 7z DynaminZH S8R E W T3 cyanobacterial FtsZ and eukaryotic dynamin (E).
ZEEBSNICLE(E),

FAEMMRE(LIIZTZ=  Symbiosis and Cell Evolution Laboratory

Miyagishima, S., Suzuki, K., Okazaki, K., and Kabeya, Y. (2012). Expression of
the nucleus-encoded chloroplast division genes and proteins regulated by
the algal cell cycle. Mol Biol Evol 29, 2957-2970.

= ST X = Miyagishima Group
http://www.nig.ac.jp/labs/SyCelEvo/Index_e.html

Miyagishima, S., Nakanishi, H., and Kabeya, Y. (2011). Structure, regulation,
and evolution of the plastid division machinery. Int Rev Cell Mol Biol 291,
115-153.

Miyagishima, S. and Kabeya, Y. (2010). Chloroplast division: squeezing the
photosynthetic captive. Curr Opin Microbiol 13, 738-746.
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Genetics of adaptive radiation

ESVP o THICBRENEENZDDESYNEDLSICL
TERRBRBEICHEG L TW O EYEHRIEEL XKD
NEDBWCH LT M IACAT hEBWENSED %
T ERBEHZIICBEDZERT I ERETILEDICENT
ZLEBINTEF UL BAEDICE T ZENMEOHEG
ELDODFEBIEZNERBHETY, 2o ERNILERT
NBAEFNTEDLSICEE> TWKDMNCDVWTHE
CHKRBBPETI . NS ZHBTDHIC. 70— )L RFAE
MEWBED T/ Iy I APEBLGTF IR EEERRE X
BMICBWVWET,

o HISIEZ 5| ER C ULIcREE O nFEHK
o MERT DREELRTDRE

o RIRUNTEEMZ R DB RIS

o MR "B DE(ERIEE

Our research goal is to understand the molecular mechanisms
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 molec-
ular mechanisms underlying naturally occurring phenotypic
variation important for adaptation and speciation in wild
populations. Furthermore, little is known about how newly
evolved alleles important for adaptation and speciation
spread within natural populations. To understand these eco-
logical and genetic mechanisms, we mainly use stickleback
fishes as a model. Our research takes an integrative approach
across diverse disciplines.

® Genetic basis of key traits that trigger adaptive radiation

® Molecular mechanisms of hybrid abnormality

® Molecular mechanisms underlying variation in phenotypic
plasticity

® Genetic mechanisms of the evolution of sexually dimorphic traits

—HWEL T 4 -V FRECHABTEATORRICE > TEHIEMICA S h
BITBCERPHEDER MM L E T, DV T HANSBEHNFEPRHD
773y 7 RS EEER UVOGEGRBRYXEMERTFERAL TVWEET,
FOBEFRFECL 25 FRERNCNA. ES M- TiEAVWEI /0%
BRTOERRREAVTAFPSEERETEDHEVTVEETS,

Figure - Our research takes an integrative approach across diverse disci-
plines. The first step is to conduct a detailed ecological survey of natural
variation among stickleback populations collected from diverse environ-
ments. Next, we use genetic and genomic tools to study the genetic archi-
tecture of ecologically important phenotypic traits and also identify candi-
date 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.

HFHREBEEIZNE  Ecological Genetics Laboratory

jlﬁ@% ﬁﬁjgpb E Kitano Group

http://www.nig.ac.jp/labs/EcoGene/

Ishikawa, A., Takeuchi, N., Kusakabe, M., Kume, M., Mori, S., Takahashi, H.,
and Kitano, J. (2013). Speciation in ninespine sticklebacks: reproductive iso-
lation and phenotypic divergence among cryptic species of Japanese
ninespine stickleback. J Evol Biol in press

Yoshida, K., and Kitano, J. (2012). The contribution of female meiotic drive to
the evolution of neo-sex chromosomes. Evolution 66, 3198-3208

Kitano, J., Ross, J. A., Mori, S., Kume, M., Jones, F. C., Chan, Y. F., Absher, D.
M., Grimwood, J., Schmutz, J., Myers, R. M., Kingsley, D. M., and Peichel, C. L.
(2009). A role for a neo-sex chromosome in stickleback speciation. Nature
461, 1079-1083.
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RIDVEDE CE RS C ERNEIRR. T U GRODHE

The mechanisms of centrosome duplication and dynamics

Y RS NI NS E T H S HOMAIEMUNE v KT —  The centrosome is a conserved organelle that serves as the
DR NREN R S8 2B G A i 2 - Microtubule organizing center and regulates many biological
N = , At N e processes. However, the mechanisms governing centrosome
& THAREA AL BRI, AR & S DA RERE &7 B duplication and the underlying structural principles remained
5L TWET . INSDRRZFE 2 ETHIIRDEEICHIME  poorly understood and represent a long-lasting important
F—ELITECERETZHNENHD EITHN ZFDOAHZXAIC  question in biology.
B U T RIS IS < A E R D D——o & &4, We mainly focus on understanding the mechanisms of centro-
Lo . some biogenesis and dynamics by using the combination of
TWETAAAETIR L MERME VIR RREME L innovative and multi-disciplinary approaches. We are investi-

LZEBFEZMET 2 & THLMMEE BE BREDEKE  gating the following specific aims by using human cells, mouse

BAEETL 2B LET, and C. elegans as model systems.
- R . . e |dentification of new players for centrosome biogenesis
o HTRFOHBAREAF ORE ® Analysis of centrosomal interactome
o FH/MAIE R D 7 FHERE D R BF e In vitro reconstitution and modeling of centrosome assembly
o In Vitro BB IC & 2 MEIEERDBES2N TS VY ® Centrosome dynamics and function in the context of devel-
opment

o RAEBREICE T 2P OEEIREKR U E DAEEIEE DFEH

— (A) MR EERIC4RTE L =il MEDIEEE, (B)SAS-6 Figure - (A) Cell cycle-dependent centriole forma-
ZBENFH— bR A —IUEEDRDES EFK L. OEMFR tion. (B) SAS-6 homodimers dictate the universal
MERMET S, (C)SAS-6IEFL/IMFERICLETH D& 9-fold symmetry of centrioles. (C) HsSAS-6, human
MEEMIZIC SV TRNAGKIC K 1) SAS-6 % ZIEMFIT 5 & SAS-6, is required for centriole formation in human
FIMFERINTRE S W B, Centrin: F/lv]ME~¥—5—,  cells. Centrin: centriole marker.

RIDMALEY)ZIRZEE  Centrosome Biology Laboratory

jt} | | ﬁﬂ: oo E . Kitagawa, D., Vakonakis, I., Olieric, N., Hilbert, M., Keller, D., Olieric, V., Bort-
gt Kitagawa Group feld, M., Erat, M.C., Fliickiger, I., Génczy, P. and Steinmetz, M.O. (2011).
http://www.nig.ac,p/labs/CentrBio/Centrosome._Laboratory weh_Site/Welcome htm|  Structura! basis of the 9-fold symmetry of centrioles. Cell 144, 364-375.
Kitagawa, D., Fliickiger, I., Polanowska, J., Keller, D., Reboul, J. and Gonczy,
P. (2011). PP2A phosphatase acts upon SAS-5 to ensure centriole formation

in C. elegans embryos. Dev Cell 20, 550-562.

Kitagawa, D., Kohimaier, G., Keller, D., Strnad, P., Balestra, F.R., Fluckiger, I.,
and Gonczy, P. (2011). Spindle positioning in human cells relies on proper
centriole formation and on the microcephaly proteins CPAP and STIL. J. Cell
Sci. 124, 3884-93.
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Integrative genetics of mouse complex traits

LMAETIE YT RARHPERRERGORBEICER
U BB EE B FREN Y A2 AW EELT DOl
TEwmE REL TUREBIER Y TR F—REB EDERE
MIBRZHHT 2B LA N XLDHENEREEZHE L TW
i?ﬁﬁ;i%L£§ﬁ$¥tUTﬁi??XE%%%%
BT/ LAERBERCRBUBRONE L BHETS &
HICCHERIOYY I v IREBE YT AKE 7/A%@t
HDINAAYY —RXDFEAFKEZHED TWRT M ERITRREIS
BFoi@Eb Td,

o B FRRGIHORERT M FI IR
o I AHIEEFE D & LI B FRIEFESY X7 LAD#El

REF
o NIRRT/ LABZRERERIFUBEHROPNEEL T —FINR—2R
HEEE
o YUXIAVY Iv U RKFaFBULEIERERIZDER
ANZX A

o XURAY 2w R e MR UTCIERE - R DE(EHIE X7 L

— YYRERRIMACH 5 h B LBEHRET & OERRKRIE

(A & b 4 FBLEFRRER (HSA4) 4032.3-34.1 £ ¥ 7 X 8 HE &K (MMUS)
80B2-B3.1 I SBIZFNAUN R CRFESNT VB, (B)Rimd/+ 7 ADHe
fRFISH{%&, 6 B4K(Chr6: #26). 8 FA K (Chr8: &), (C) B4R Chr6,
(D) Rim4 Chr6 DA, RENIZ A & h/-8qB2-B3. 11 F o (E, F) BIEEmicro-
CT1&.FFER (E) IC1E &4 5 h & WD E BB RIS (SARA) (F) ' Rim4/Rim4 T 13
B®mah3,

Tamura, M., Hosoya, M., Fujita, M., lida, T., Amano, T., Maeno, A., Kataoka,
T., Otsuka, T., Tanaka, S., Sagai, T., Tomizawa, S., and Shiroishi, T. (2013).
Over-dosage of Hand2 causes limb and heart defects in human chromo-
somal disorder, partial trisomy distal 4g. Hum. Mol. Genet. in press

Kondrashov, N., Pusic, A., Stumpf, CR., Shimizu, K., Hsieh, AC., Xue, S., Ishi-
jima, J., Shiroishi, T., and Barna, M. (2011). Ribosome-mediated specificity
in hox mMRNA translation and vertebrate tissue patterning. Cell.145, 383-
397.

Oka, A., Mita, A., Takada, Y., Koseki, H. and Shiroishi, T. (2010). Reproduc-
tive isolation in hybrid mice due to spermatogenesis defects at three mei-
otic stages. Genetics. 186, 339-51.

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

Current ongoing research projects are as follows:

® Chromosomal dynamics for gene regulation

® Evolution of cis -regulation systems of developmental genes

® Data banking of genome diversity and phenotypes of
mouse strains

® Genetic mechanism of reproductive isolation in mice

® Genetic dissection of complex traits by use of mouse conso-
mic strains

Figure - Chromosome aberration and ventricular septal defect observed in
Rim4 mutant mouse.

(A) Mouse Chr8 (MMU) 8qB2-B3.1 is syntenic to human Chr4 (HSA4)
4032.3-34.1, and gene order are well conserved in the syntenic regions of
the two species. (B) Dual-color whole chromosome FISH image of Chré
(green color) and Chr8 (magenta color). Magnified images of Wild type
and Rim4/+ Chr6é are shown in insets, (C) and (D), respectively. Arrow in (B)
and (D) indicates Chr8-derived insertion fragment. X-ray p-CT images of
E14.5 embryos of wild type (E) and Rim4/Rim4 mouse (F) are shown. Dotted
circle in (F) indicates ventricular septal defect.

THELENETIZEZE  Mammalian Genetics Laboratory

WA ZE = shiroishi Group

http://www.nig.ac.jp/labs/MamMalg/home-j.html
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Developmental genetic studies using gene engineering technology in mice

AIFRETIIRERROMBBEEZBIEL TN I AZAWEE  We are interested in the mechanism of germ cell develop-

R A T > TWE T L DOEIR & U TRETSNE LS mgnt, especially focusing on the funptjon of RNA binding pro-
teins, Nanos2 and Nanos3. Nanos?2 is involved not only in the

BWTWETZCDBERET/ v I TV RNIRAERT V)N male germ cell fate specification, but also in the maintenance
DB/ VIAYNIAPRN T VRAI T =Y IR I AZEHSIE  of spermatogonial stem cells. We aim to elucidate targets of
BUBIAL RV TIT T 2 2 S lc L D AERAIc BT B2 A%a  Nanos2 and Nanos3 to understand the events associated with

s — = . the Nanos-mediated RNA regulation. We are also interested in
WEEDfRR = \ BIETIEWB WA AR
EETFREOHREEIEL TWETREBRTENS NS the molecular mechanism of heart formation and somite seg-

BT R - 2RI IERERBIE T TR U ERE % FE mentation, which is derived from mesodermal cells. We have
LET . FDOL S ECFRIBFAMEE AT 5/HIcH~  shown that a transient expression of Mesp2 transcription factor

M 2 & BWEERL N DORENTIEEE T RS L initiates somite segmentation via repressing the upstream sig-
¢ i : nal Tbx6. We are focusing on the mechanism of this repression

mechanism.
o LIEMRB DML EID 2 TS

ST 2T A DRSS & §fE ° Sexua_l differentiation of germ pells
® Establishment of spermatogonial stem cells

° %ﬁﬁfnﬁﬁ’@@ REIA %U@_ ® RNA-mediated germ cell regulation
o BHEENY) D D BT IEME I HERS D AT ® Somite segmentation
o LM - I SR 18 S48 D R AT ® Heart morphogenesis

— A-B. {FEiIC 57 5 Notch & 7 FILDEM % GFP LsK— %2 — T Figure - (A-B) Notch signaling is activated only in the caudal
BIR{E L 7=oNotch ¥ 7 FILIZAEET DR HEB T D #5EMEIL.C. Ba4HE part of each somite. (C) Nanos2 proteins (green) are localized
DHEETBIRR (57) |- 5 1+ 3 Nanos24 > /875 (48) DB7E.D. Nanos2 in the P-bodies in cytoplasm of embryonic male germ cells

EEHRE(R) T & MELABTERIE A DL BEl (T %) (red). (D) A section of adult seminiferous tubule, in which
DN B .74 6 BOERS, Nanos2 (green) expression is maintained in the spermatogonial

stem cell (magenta). Only stem cells remain, while sperm differ-
entiation is suppressed.

RETZHZE  Mammalian Development Laboratory

0 oo 7 Wu, Q., Kanata, K., Saba, R., Deng, CX., Hamada, H., and Saga, Y. (2013).
* =1 ﬁﬂ: gt E Saga GrOUp Nodal/activin signaling promotes male germ cell fate and suppresses
http://www.nig.ac.jp/labs/MamDev/home-j.html female programming in somatic cells. Development 140:291-300.
Okubo, Y., Sugawara, T., Abe-Koduka, N., Kanno, J., Kimura, A., and Saga,
Y. (2012). Lfng regulates the synchronized oscillation of the mouse segmen-
tation clock via trans-repression of Notch signalling. Nat Commun. 3:1141

Hasegawa, K., and Saga, Y. (2012). Retinoic acid signaling in Sertoli cells
regulates organization of the blood-testis barrier through cyclical changesin
gene expression. Development 139:4347-4355

HEBET wz = R Z wyx 28 %8 EETF oy =
SAGA, Yumiko KATO, Yuzuru AJIMA, Rieko
D. Sc., Professor D. Sc., Assistant Professor D. Sc., Assistant Professor
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TR D A7 WA TENERE

Behavioral genetics using wild-derived mouse strains

TEDELFTIIEAEEZ S-S T ECHEEORANEE  Understanding the genetic basis for individual differences in
BF—< el TWEST FA BT DLEE%E £ complex traits is one of the most important issues in current

o o - - . genetics. In order to clarify the mechanisms related to behav-
ANZALERS MY DI, FFERRN 7 AR T7% ioral diversity, we are using a series of wild-derived mouse

MEE U TITBERFOMREED TWEITHFAEYTRXZ  strains as well as standard laboratory strains. Wild-derived
£ & TR NI IEA R . B IC RS2 fTENIC N2 ¢, strains originate from mice that naturally inhabit a particular

=ERNOEELRFEEETLUE T, D& S HBITEHD SN area, and.thely exhlblt a prominent d.egree of Wl!dnes§ gnd
phenotypic diversity among the strains. We are identifying

ICBID BBETZRE L. T DHEEZE DT L AL lifEL L genes related to behavioral differences between the strains,
BICIFHREL AN THSMNIL T ZEZHIEL TWEYI,  and are aiming to understand the role of these genes in the
molecular, cellular, and neural mechanisms that underlie this
behavioral diversity.

o AT DU X RHTDITEN/ Y — VR

o BRIEENIEDBEIRHAT e Comparative studies of behavioral patterns among
o NLZKATE)DE(LEEMNT wild-derived strains
o MHA(TE) WETEN D BIEREIT ® Genetic studies of home-cage activity

® Genetic studies of anxiety-related behavior
® Genetic studies of social/aggressive behavior
® Neurobiological analysis of escalated aggression

o BRI BIEITEC BT 2 HREA N Z X LD

— BETHT X M A LTET A NEITH 2 ET. YR Figure - Behavioral tests: In order to understand behavioral
D& A S (TEIDISM A & £ANZ 2 ENTIRET T, features of mice, we conduct a variety of behavioral tests.

N O AFAFEMETE  Mouse Genomics Resource Laboratory (MGRL)

Takahashi, A., Schilit, A.N., Kim, J., Debold, J.F., Koide, T., and Miczek, K.A. oD 7 .
(2012). Behavioral characterization of escalated aggression induced by /J \ tlj ﬁﬂ: gt E Koide GrOUp
GABA(B) receptor activation in the dorsal raphe nucleus. Psychopharma- http://www.nig.ac.jp/labs/MGRL/index.html

cology 224, 155-156.

Sugimoto, H., Okabe, S., Kato, M., Koshida, N., Shiroishi, T., Mogi, K., Kikusui,
T., and Koide, T. (2011). A role for strain differences in waveforms of ultra-
sonic vocalizations during male-female interaction. PLoS ONE 6: €22093.

Ishii, A., Koide, T., Takahashi, A., Shiroishi, T., Hettinger, T.P., Frank, M.E., Savoy,
L.D., Formaker, B.K., Yertutanol, S., Lionikas, A. and Blizard, D.A. (2011).

B6-MSM consomic mouse strains reveal multiple loci for genetic variation in

sucrose octaacetate aversion. Behavior Genetics 41, 716-723.
INE B ez = SRS on 8@
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Genetic modification of germ cells and in

CTZ27 0 vy ald ENNEHTREBRE B EGTZRS
ICRWET ZEMTEDd BNIERENE U TRELT
ETWET B IFHATEMROBERZHILL. CDEE
RICE 2B FRERMOMEL ZED TWET F e FAle b
BT 274y aTHDTOERRERILE UIZ. DR
mEFALLCLENTEEOMEHECTNMBN ZED D S HIC B
FE A ROBETR E B Uk BNICFIE T 220 DE
BEDICHEF L TWE T, — A CUFETEMIBEERIEET
FERHIERT ORITICEBN TWEI BT EREREERE
g ERE AW EESYICERNRE TR SIEE T O
AR ZERRFICED TWET,

o ATEMAIIEERIC & 2B FRERIM O
o ARIC & BIRERFH BT RIBAT EEE O
o BEFILRERBERAKIC L 25 F AR F O RBAT

— ET 571y YA ERSRMIANEE A, B. vas:efgp {EE MR
D¥EEIHBELC. ¥EAH B T10 B OMERE. K IEFERMIE % 7R
¥.D. ##10H B T 2 @B OMILER, KB IS EEMA D HIRICD
B o7& A %ERTE, F. 53300 B £ EMAgE RN 4 GFP »
EEL T3,

T FERAFIAZEZE  Model Fish Genomics Resource Lab

;@ ;:F ﬁﬁ 771"12'; E Sakai Group

ht

tp://www.nig.ac.jp/labs/FishDev/index.html

EHAR sz wmie EFDD oz #8@
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bred lines in zebrafish

Zebrafish have become a laboratory favorite because their
embryos are transparent: geneticists can easily observe gene
effects in the developing fish. We have developed techniques
to culture male germ cells, and focus on developing reliable
protocols for producing transgenic lines by the culture system.
Furthermore, we have established the first inbred strain in
zebrafish by sib-pair mating. At the present, we are preparing
for the statistical genetic study of quantitative traits, and also
arranging the condition for inducing mutations in the strain
using a chemical. In addition, male germ cell culture systems
are useful also in analyzing the spermatogenesis. Using sper-
matogenic mutants recently identified in zebrafish and the
culture system, we are working on the molecular mechanisms
to regulate spermatogenesis of vertebrates.

e Establishment of genetic modification protocols in the male
germ cell culture

® Generation of systems for forward and reverse genetic anal-
yses using the inbred strain

® Analyses of genes to regulate spermatogenesis with sper-
matogenic mutants

Figure - Successful propagation and maintenance of zebrafish
spermatogonial stem cells in culture. A, B. Culture of vas:egfp
spermatogonia for 3 days. C. Spermatogonia (arrows) just after a
first replating on day 4. D. Spermatogonia (arrows) just after a
second replating on day 10. Arrowheads indicate chain-like
structures of spermatogonia. E, F. A clump of vas:egfp spermato-
gonia after culturing for one month that express GFP.

Kawasaki, T., Saito, K., Sakai, C., Shinya, M., and Sakai, N. (2012). Produc-
tion of zebrafish offspring from cultured spermatogonial stem cells. Genes
Cells 17, 316-325.

Shinya, M.,and Sakai, N. (2011). Generation of highly homogeneous strains
of zebrafish through full sib-pair mating. G3 1, 377-386.

Saito, K., Siegfried, K.R., Nusslein-Volhard, C., and Sakai, N. (2011). Isolation
and cytogenetic characterization of zebrafish meiotic prophase |
mutants. Dev. Dyn. 240, 1779-1792.
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Studies on genetic diversity of Oryza genomes/species and mechanisms in reproductive isolation

AFRE TS FEA RERIZAROT / LSHEMERTE L
OHBYT /) LABITEED TWERT  RIERY— T —%
W ZER T/ LD 8 L ORREGTHIT SRR
B & OBENEBERITZ TV BYEEOSLICEb 28
FEREL. BOZEEPELCOEEAZTESNCT DI &
ZEHELTWES  COR T EBBNRHODTFHA N =X
LD AEEREBRICHE T DETN AT S LADREA
ICHEDEATWET A RELCEREEE L TLEAZE
RIFDRIR, BEA ROFEBIT R E OMR. AR DES
ToTWET,

o B A RELCHIZERNE LY/ A GE(CERT
o BRI IREEIC B8 2B EEF DRIE
o 1 RAEJEFREBEDBEIRNT AT S LADRA

— A FFEIECOE(RH . HIPRIFEIRM, (a) 446D O. rufipogon e £ 1083M O. sativa
HEDS5DFAECRIRERIRIC &1 2EEER D S HH U /o LR (b) 1 LidE 2 3488
T 362NDRAFRFDHITHME RIGBOE IS SBIZVIERE 2R T (alc b T 5 & L)

Huang, X., Kurata, N., Wei, X., Wang, ZX., Wang, A., Zhao, Q., Zzhao, Y., Liu, K., Lu,
H., Li, W., Guo, Y., Ly, Y., Zhou, C., Fan, D., Weng, Q., Zhu, C., Huang, T., Zhang,
L., Wang, Y., Feng, L., Furuumi, H., Kubo, T., Miyabayashi, T., Yuan, X., Xu, Q.,
Dong, G., Zhan, Q., Li, C., Fujyama, A., Toyoda, A, Lu, T., Feng, Q., Qian, Q., Li,
J., and Han B. (2012). A map of rice genome variation reveals the origin of cul-
tivated rice. Nature 490, 497-501.

Tsuda, K., Ito, Y., Sato, Y., and Kurata, N. (2011). Positive autoregulation of a
KNOX gene is essential for shoot apical meristem maintenance in rice. Plant
cell 23: 4368-4381

Nonomura, K., Eiguchi, M., Nakano, M., Takashima, K., Komeda, N., Fukuchi, S.,
Miyazaki, S., Miyao, A., Hirochika, H., and Kurata, N. (2011). A novel RNA-recog-
nition-motif protein is required for premeiotic G1/S-phase transition in rice
(Oryza sativa L.) PLos Genetics 7, €1001265.

We are carrying out two major research subjects. One is anal-
ysis of genetic diversity of Oryza species in genome structure

and phenotype by sequencing and phenotyping of a large
number of strains. Genetic association studies are going to
done to identify responsible genes for genome and pheno-
type differentiation. The other is analysis of genetic factors
playing roles in the reproductive isolation mechanism. This is
performed by combining with the analysis of genetic pro-
grams underlying the processes from gametogenesis to
embryogenesis in rice. We are also responsible for managing,
preservation, propagation, and distribution of rice genetic
resources of wild rice species collected in the NIG under the
NBRP.

® Analysis of genetic diversity of wild species of rice for com-
parative genomics and speciation studies

® Analysis of genetic factors working in the reproductive isola-
tion mechanism for speciation

® Dissection of genetic programs underlying in reproductive
development

Figure - Genetic and geographic origins of rice domestication. a, Phylogenetic
tree of 446 O. rufipogon accessions and 1,083 O. sativa varieties calculated
from SNPs in the 55 major domestication sweeps. b, Geographic locations of 62
O. rufipogon accessions, whose phylogenetic positions during domestication
are indicated. Color index represents the average of the genetic distance of O.
rufipogon accessions to all cultivated rice accessions.

MEYNEEITZEE  Plant Genetics Laboratory

P [l ]
EHMFRZE kurata Group
http://www.nig.ac.jp/labs/PlantGen/japanese/home-j.html
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Mechanism of bacteria and yeast cell proliferation in responses to environmental stress

BMEMED IS IEEOEARAA W Z X L% RIFY 2 Tl
DTENRETINAEY TT . CNETICKBEE Y v RZHR
DEFERF T R BERY TS X2 RDNADEN < IR A P AERE
BRFICTHT MDD ENCDWNTIHIEEED TWET,
EBEFNE U< SlEEYFNF 2BV MR tire s
REEBRL TWRIT BT VI BICLDDNAY Y >/
JEDOA A=YV TICLD MBEED@EETH LU WRRZ H
BUTEFE U Vv MRZAZADHBER TR EEARAD2DOD
ASEIRNN D D ERIBITIE U TEria g D HME DS (C D W THET
HIOHTWET,

o KIBE DT 7 A I N FBIAD DI

o KIBFEICHITETEFIEEI S M T VA BRI OF S
o KIGE DR D fl iR

o Vv IRZHANHERDLEBIK - IR RER T D AT

o Vv IRZ W RADHEROEATRDFEMHE &+ DIRE

Bacteria and yeasts are good model organisms to understand
the fundamental mechanisms on cell proliferation. Our labora-
tory studies the mechanisms behind chromosome or plasmid
DNA dynamics in the cell or the mechanism underlies cell
shape formation. Genetic methods as well as cell-biological
methods were used to observe those intracellular events. We
have made several novel observations in cell proliferation
mechanism by using fluorescent-based protein or DNA imag-
ing. Sz. japonicus is a dimorphic yeast, which transit from yeast
to hyphae in response to environmental stress. We study on
molecular mechanism of switching the transition and
responses of hyphal cell to light and temperature.

® Molecular mechanism on segregation of chromosome and
plasmid DNA in E. coli.

® Regulation of metabolic pathway of pantothenic acid in E.
coli cells.

® Morphogenesis of rod shaped E. coli cells.

® Genetic analysis on Sz. japonicus chromosomal and nuclear
envelope segregation.

Genetic Strains Research Center

REEYMR 5 —

e Hyphal induction and hyphal cell cycle in Sz. japonicus yeast.
2 b L RAINE yp yp Y ap Yy

KIB&E/\A )Y —X  http://www.shigen.nig.ac.jp/ecoli/strain/top/top.jsp
FRER/\A YUY —2X  http://www.shigen.nig.ac.jp/bsub/

Figure - 3D-reconstitution of mitotic nucleus in Sz.japonicus

A) Multi-sectioned TEM images were reconstituted as a 3D-image of mitotic
Sz. japonicus nucleus. Nuclear envelope, nucleolus, and cell membrane
were represented by green, red, and blue, respectively. Scale bar: 2um.

B) The side view of the mitotic nucleus. Nuclear pores (marked by magenta-
dots) were localized at polar region on the nucleus. Scale bar: 2pm.

— PR OIRTHIER

A) Y v R = H AR REBERO S EFIEHREIR & BHER U IR (Re) &
IME (Frea) | lRRE (F ) £ 3RTMICR L /20 27 — L3 —132um,

B) B L /- e iih 5 RAFMELICHRBILOBHOARFESh . 2hb
FEEBICREL - (FE> %) X —IL/S—i32um,

FAZEYEGIZEZE Microbial Genetics Laboratory

— =S
CARIRZE Niki Group
http://www.nig.ac.jp/labs/MicroGen/

Nozaki, S., Webb, M.E., and Niki, H. (2012). An activator for pyruvoyl-depen-
dent l-aspartate alpha-decarboxylase is conserved in a small group of the
gamma-proteobacteria including Escherichia coli. MicrobiologyOpen 1,
298-310.

Aoki, K., Hayashi, H., Furuya, K., Sato, M., Takagi, T., Osumi, M., Kimura, A.,
and Niki, H. (2011). Breakage of the nuclear envelope by an extending
mitotic nucleus occurs during anaphase in Schizosaccharomyces japonicus.
Genes Cells 16, 911-926.

Furuya, K., and Niki, H. (2010). The DNA damage checkpoint regulates a
transition between yeast and hyphal growth in Schizosaccharomyces
japonicus. Mol Cell Biol 30, 2909-2917.
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Comprehensive analyses of genome function in Drosophila

AUy aUNIDEGFIERLFTAGTEEHEES . D
70% 3 MEET EERTT . N5 OBETZIET & AEEIC
EDESBEENBENDZDON BEVWHNED XS ICHHEIL TE
HROMAEZIB > TWBDH\ £ MEGETOHEEZMDIZHICH
INTZE > BN REGENEIT N EE N TOET,
FeBIEY 30 a3 INIOREETICOWTDOEREKE/E
Bl BT F OB Z BENICRITT 22 21ED R LT o
IERNAIT9 s RNAI & Id. 2R RNADHAZH CHRARFEM
ICEETOBEEZEET ZRRCI Y~y NI 2EETD
W % WA = RIERCS) DI TRY 5 —(CBdHAR N ZDZE
RICEA L TIESRE/ N\ TZ1ED £9,GAL4-UAS E=F 5@
HKIRFEZFAL TR YR T ZARERNA Z BN
THRIBI T MISENICEGFOBREZHELEI . CDOK
SICUTRBELUZRNAI BEE/N Y TG ABIE L RV TDER
FHEBEDIEB O BEGEFEDORY NT—0 ZBEEMNCT B0
DODERBY—ILTHD L OHEAAFTIMED SN TWET,

Although the entire human genome sequence has been
determined, real functions of human genes are far from being
completely understood. Drosophila has a total of 15,000 genes
which is about half of the genes found in humans but a large
amount of these genes (approx. 70%) were discovered to
have similar functions and shows significant homology to
humans. We are planning to investigate the function of fly
genes comprehensively as a suitable model for studying the
functional genomics of multicellular organisms.

The RNAI is one of the post-transcriptional gene silencing phe-
nomena, in which double-stranded RNA produced within host
cells can effectively inhibit host gene expression in a
sequence-specific manner. By combining with GAL4-UAS
gene expression system, we can utilize the RNAI for knocking
down gene expression in a target cell or tissue at a specific
developmental stage. We are trying to construct inverted
repeat transgenes and to establish transgenic fly lines cover-
ing almost genes in Drosophila. This RNAI mutant fly library is
now providing us a fundamental tool for understanding gene
functions and genetic networks working in the fly individuals.

— FHARNAI R L NI EEENC T OER. S/ i Figure - Schematic representation of the inducible RNAI
SHEE SN 3150000 EEEFIC DV T UAS-#E & R{EERS mutant library.

DRI Z—6BEL. ZNETNEBBALENIDN %D 5,

De Graeve, F.M., Van de Bor, V., Ghiglione, C., Cerezo, D., Jouandin, P.,
Ueda, R., Shashidhara, L.S., and Noselli, S. (2012). Drosophila apc regulates
delamination of invasive epithelial clusters. Dev Biol 368, 76 — 85.

Yano, H., Yamamoto-Hino, M., Awano, W., Aoki-Kinoshita, KF., Tsuda-Sakurai,
K., Okano, H., and Goto, S. (2012). Identification of proteasome compo-
nents required for apical localization of chaoptin using functional genomics.
J Neurogenet 26, 53 - 63.

Kondo, S., and Perrimon, N. (2011). A genome-wide RNAi screen identifies
core components of the G2-M DNA damage checkpoint. Sci Signal 4, rs1.

MEHEMWNELIAZEE  Invertebrate Genetics Laboratory

+ H ﬁﬁ g“ﬁ E Ueda Group
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Sophisticated utilization of biological resource information

AT —FY hHBAFTELZTFT—YERFEATITN. I
5T ULHABEOEMICIEDRMND FBABERDH DIER
DHBITIFTERAIMETT, HROBE (= > Oy —)
EFERBRPHELNZEOERBENRRBDCHZDEE
TR IETCERTERWERZ KL BRI TE
BUTEMCHALESEWSEZ AT,
LR ECIEELCERBBEOEIEBICCOTEZILA U EY
Blc L > TNRINFICRBEH I N TV S BREFHEHN DAL
BERNSEYEBTNICFIE TCE 2L 3GV AT LM
ELUTWET,

o EERIFER/NAA YUY —RADFT—F R— B
o EYTEBERTIVFIA S X7 LA DFIF

o EMIHA Y FOY— DI E F B

o BLFIERDT /T—Y 3V

B—F>arbnN144)v—2T7aJ 17 MEEGHKRERY 1 b (BRW)-
£1) vV —2#63071F %, keyword, sequence, gene ontology, disease
ontology, Reference # & TRETBIENTE S,

ZHRIEHRIAZLE  Genetic Informatics Laboratory
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http://www.shigen.nig.ac.jp
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YAMAZAKI, Yukiko
D. Sc., Associate Professor

It is important to have an intelligent data retrieval system to
extract meaningful information from huge amount of data
through the internet. One of the solutions is to use ontology.
The term “ontology” means a structure of concepts. The use of
ontology enables data which were originally defined differ-
ently to be compatible on a conceptual level. By applying
various biological ontologies such as gene ontology, plant
ontology and disease ontology to biological resource data-
bases, we have been developing an advanced retrieval sys-
tem that allows users to conduct cross species search for
experimental resources.

e Database construction of biological resources

® Developing cross-species data retrieval system

e Construction and utilization of biological ontologies
® Gene annotation

Figure - National BioResource Project - Integrated BioResource
Database (BRW)-

The BRW provides access to a collection of 6.3 million records on
bioresources and supports summary browsing, keyword search-
ing, and searching by DNA Sequences, gene ontology, disease
ontology, or references.

Laurel Cooper et al. (2013). The Plant Ontology as a Tool for Comparative
Plant Anatomy and Genomic Analyses. Plant and Cell Physiology, 54:2

Rice WRKY Working Group (2012). Nomenclature report on rice WRKY’s —
Conflict regarding gene names and its solution. Rice. 5:3 D0i:10.1186/1939-
8433-5-3

Yamazaki, Y. et al. (2010). NBRP databases: databases of biological
resources in Japan . Nucleic Acid Res. 38, D26-D32.
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Genome biology of C. elegans development

75/ LRI SEENE S > TTELZDON? 1 ZDANZ
X LREBD fz D ICHR R Celegans # AW TR A T E
T EBNRIERE HENICE B 1FE CERINBIFRII/INS
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[FcDNATZOY 27 hZHFERE U TEELF ORI LD
14,0008 FDOHKIF/IY —VEPESMCLTEFR LIS
5 (C RNAILTUAERR £ 1T & > THBERRIT 2 XD . T E DEIR
FHN WD EDMET AE L TWEN EWST S LADFIR -
HEBEN W 7T — 4 R—ZANEXTDB http://nematode.lab.nig.
acjp/ ICHEABILLTWET NS DIBEHREFAEER L
ERFR T UTOTF—Y TEHTNET,

o HHEGEMATE ICEI 1 2 RHEER T D mMRNA BTE L EIERHE
AANZX L

o BILTHRINY T XYYV VT EBIRTF AT — ROFIT

o Y17 O RNA DHERERRIT

o MPBSFEMAITAENEIR D RE & FKE OB FHIEEE

o ITIFBDFE/NY — > EBIRTFHIT/NY — > O LLBIENT

Tl T H T BT/ AR ORKBIEENT IR EEE
ESHTWET,

We are performing a systematic analysis of expression and
function of the genome of the nematode C.elegans, aiming
at understanding of the genetic program for development.
We have already identified 14,000 genes through EST project,
and have analyzed their expression patterns by using of whole
mount in situ hybridization and their function by RNAI. All the
information has been integrated in NEXTDB http://nematode.
lab.nig.ac.jp/. Based on the information, we are conducting
the following studies;

® Mechanisms of localization and translational control of
maternal mRNAs

e Clustering analysis of gene expression patterns

® Functional analysis of microRNAs

e Systematic identification of regulatory elements of genes

e Comparative genomics using closely related nematodes

We are also organizing a supporting system for large-scale
genome analysis in the academic domain.

— BE#E{EF glp-1 (Notch R EQ ) D pos-1, spn-4#=F I & 285K Figure - Translational control of glp-1 gene (a Notch homologue)
SBET.A) B4 RR, B) pos-1ZER1E, C) spn-4ZERAD 4 AR D GLP-1 by pos-1 and spn-4 genes. 4-cell stage embryos of A) wild type, B)
RIS & 33868, BFAER T3 2 2IBKIC mRNA D 12787 3 %, BifllEIEk Aba, POs-1, C) spn-4 were immunostained using anti-GLP-1 antibody.
ABp DIBFZIRD H I GLP-1 2 NV BN RSN 3 ERGBTORER /NS —

> 5pos-1& spn-dBEEFHAEEMEOBREEE S A>TV B I ED

b3,

LY ELERIERIZE  Genome Biology Laboratory

Sumiyoshi, E., Takahashi, S., Obata, H., Sugimoto A., and Kohara, Y. (2011). Uo7
The beta-catenin HMP-2 functions downstream of Src in parallel with the /J \ JE ﬁﬂ gt E Kohara Group

Wnt pathway in early embryogenesis of C. elegans. Developmental Biology
355, 302-312.

http://www.nig.ac.jp/labs/GenBiol/

Mangone, M., Manoharan, A., Thierry-Mieg, D., Thierry-Mieg, J., Han, T.,
Mackowiak, S., Mis, E., Zegar, C., Gutwein, M.R., Khivansara, V., Attie, O.,
Chen, K., Salehi-Ashtiani, K., Vidal, M., Harkins, T.T., Bouffard, P., Suzuki, Y.,
Sugano, S., Kohara, Y., Rajewsky, N., Piano, F., Gunsalus, K.C., and Kim, J.K.
(2010). The Landscape of C. elegans 3'UTRs. Science 329, 432-435.

Andachi, Y.(2008). A novel biochemical method to identify target genes of

individual microRNAs: Identification of a new Caenorhabditis elegans let-7

target. RNA, 14, 2440-2451. . R
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3D-organization and dynamics of human genome chromatin

KIFARETIE Te M/ ADNADRIBD AN T = RITHIIC
EDELSICIHDEFN. ZLTEDLDICT / LADEREEL TW
2DOM? 7 ZHFL TWS L iEAO 7 AN F UAeTH
THARBETHDEENTVWD I EEFKB UL, S%. 2 DA
Bz BETHRRE. SSIKEYT Mgz BWREEMEL - TE
VI RT AT RRE MRINVMARICDRITTWS FETH S,
XIRBELBAT. EBM S A TAX =YV T Y22 L—Y 3,
TEICIET S LT4 R A RAEDE T 12—V 3%
ZHRIELTWS,

e EEMNTA T EIAA=IVITEBWZIVONF VT AF
= A DRI

o XIRAELZ AWc b b7 OYF > DS RESEEHEN

o YU XM E DO o IcilEAMLIC R IF B VAN F VY DER
BETILEIEY 2R T 4 v IR

e EXREEICL > T/ LADNANKEHRGZ ENSSFS5 N
XA =X DT

N

— VAR F 2 (FOWA— I EFRAR) KB OIS RARRN UL &
hTWB, 7AXF L DES E (A LEE) DBED T 2INT
B#EOA-I) LY EBBRICBHIZ.ZOBR. 247y F(ER—
N ENBEER T LD,

HREDFIEE  Biological Macromolecules Laboratory

=T vo 2 .
A E %X ZE Maeshima Group
http://www.nig.ac.jp/labs/MacroMol/index.html

BIE—IE mz mtEy FHFEH o #@
MAESHIMA, Kazuhiro HIRATANI, Ichiro
D. Med., Professor D. Sci., Assistant Professor

Our research interest is to know how a long string of genomic
DNA is three-dimensionally organized in the cell, and how the
organized genome functions during cellular proliferation, dif-
ferentiation, and development. We are using a novel combi-
nation of molecular cell biology and biophysics to elucidate
3D-organization and dynamics of human genome chromatin.
Recently, we found that the chromatin in mammalian cells is
iregularly folded without a 30-nm chromatin fiber. This kind of
iregular folding has a high dynamics (chromatin fluctuation),
and leads to advantage of various genome functions.

® Analysis of chromatin dynamics in nuclei and mitotic chro-
mosomes by quantitative live-cell imaging.

® Structural study of nuclei and mitotic chromosomes by X-ray
scattering

® Genome-wide study and epigenetics of higher-order chro-
matin change(s) during mouse cell differentiation

® Analysis of how higher-order chromatin structure can protect
genome DNA from radiation damage

Figure - In the cell, chromatin (red balls) is irregularly folded.
A chromatin fluctuation, driven by Brownian motion, facili-
tates chromatin accessibility and proteins (green ball) to
target a certain site (blue ball).

Hihara, S., Pack, C.G., Kaizu, K., Tani, T., Hanafusa, T., Nozaki, T., Takemoto,
S., Yoshimi, T., Yokota, H., Imamoto, N., et al. (2012). Local nucleosome

dynamics facilitate chromatin accessibility in living Mammalian cells. Cell
Rep 2, 1645-1656.

Nishino, Y., Eltsov, M., Joti, Y., Ito, K., Takata, H., Takahashi, Y., Hihara, S.,
Frangakis, A.S., Imamoto, N., Ishikawa, T., et al. (2012). Human mitotic
chromosomes consist predominantly of irregularly folded nucleosome

fibres without a 30-nm chromatin structure. EMBO J 31, 1644-1653.

Maeshima, K., Hihara, S., and Eltsov, M. (2010). Chromatin structure: does

the 30-nm fibre exist in vivo? Curr Opin Cell Biol 22, 291-297.
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Design principles and mechanical bases of the architecture of the cell

iz H 59 MCelly EVWSHEBERICIE VNS RITEI WS E
REHDETFENLEOAEZEZ 5 LS IC BB
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TWEIMRERC. elegans DHIEEIEZE FTRE LU TLEER
BEPH- OV E2—%>2 a2 L—y 3 VREDED ANLIAR
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o MHFEPREI D E 2/ E HIRE T )L DEE

— (A FRAZICAW TV B IRBADHBIE, (B) MRS RUCH S #isk
HMERDY I 1L — 2 3, (C) MIEREDEIRET, (D) &
LA F 37 RO,

The word “cell” means “a small room”, as well as the basic struc-
tural unit of living organisms. Just as we design the interior of our
room, inside the living cell, intracellular structures are positioned
in the right place with the right size at the right time. Our group is
searching for design principles in spatial organization of cell
architecture, and analyzing mechanical bases underlying such
principles. We are using the nematode Caenorhabditis elegans
embryo as a model system. In addition to molecular biology and
cell biology approaches, we exploit quantitative measurements
and computer simulation to investigate the physical bases of the
construction of Cell Architecture.

e |ntracellular positioning and morphogenesis of the nucleus
and spindle

e Dynamics and morphogenesis of the chromosomes

® Quantitative measurement and modeling of cytoplasmic flow

Figure - (A) Caenorhabditis elegans embryo. (B) Computer
simulation of spindle elongation during cell division. (C) Image
analysis of cytoplasmic flows. (D) Quantitative analysis of
chromosome dynamics.

fMAZREEMZTZE  Cell Architecture Laboratory

Kimura, K., and Kimura, A. (2012). Rabé is required for the exocytosis of cortical
granules and the recruitment of separase to the granules during the oocyte-
to-embryo transition in Caenorhabditis elegans. J Cell Sci 125, 5897-905.

71(*? ﬁﬁjgpb E Kimura Group

http://www.nig.ac.jp/labs/CelArchi/cell_archi_home.html

Hayashi, H., Kimura, K., and Kimura, A. (2012). Localized accumulation of
tubulin during semi-open mitosis in the Caenorhabditis elegans embryo. Mol
Biol Cell 23, 1688-1699.

Koyama, H., Umeda, T., Nakamura, K., Higuchi, T., and Kimura, A. (2012). A
high-resolution shape fitting and simulation demonstrated equatorial cell
surface softening during cytokinesis and its promotive role in cytokinesis.
PLoS ONE 7, e31607
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Mechanisms of asymmetric division in C. elegans

ZIAREYRDOBEICIEZEL R GMBZREL > TIED
ﬁ?%%b%bi@y—owﬁﬁﬂﬂﬂbTibn_o@@
HHEENER 2 ED (FOBODME. DG E DD EWN) ZFF
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o iR DA DA
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REDBFE (B) ARIBITORTE KEMNIIHMEREOH
ERTFERDBTERIRRDIE & A & DOMIIHTIFHICERE
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ZHHROBERIZEZE Multicellular Organization Laboratory
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SAWA, Hitoshi IHARA, Shinji
D. Sci., Professor D. Sci., Assistant Professor

Proper development of multicellular organisms requires orga-
nized production of a variety of cell types. Asymmetric cell
division that produces daughter cells with distinct cell fates is a
fundamental mechanism by which cellular diversity is pro-
duced. For example, a variety of stem cells undergo self-
renewing asymmetric divisions. The nematode C. elegans is
best-suited to study asymmetric division, because we can eas-
ily analyze cell ineages. By combining genetic and cell lin-
eage analyses in C. elegans, we showed that asymmetries of
a number of cell divisions that occur during development are
controlled by Wnt signaling. We will elucidate how asymme-
tries of divisions are coordinately regulated to produce func-
tional tissues and organs.

e |dentification of genes involved in asymmetric cell division
® Elucidation of mechanisms of asymmetric cell division

® Elucidation of mechanisms that coordinate cell polarity

® Elucidation of mechanisms of cell invasion

Figure - Asymmetric localization of 3-catenin during an
asymmetric division. The localization before the division
(A) and at telophase of division (B). Arrowheads indi-
cate cell boundary. Similar localization can be
observed during most cell divisions in C. elegans.

lhara, S., Hagedorn, E. J., Morrissey, M. A., Chi, Q., Motegj, F., Kramer, J. M., and
Sherwood, D. R. (2011). Basement membrane sliding and targeted adhesion
remodels tissue boundaries during uterine vulval attachment in C. elegans.
Nature Cell Biology 13, 641-51

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

Yamamoto, Y., Takeshita, H. and Sawa, H. (2011). Multiple Wnts redundantly
control polarity orientation in Caenorhabditis elegans epithelial stem cells.
PLoS Genetics 7, 1002308
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Mechanism-oriented protein structure determination by X-ray diffraction
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Yoshimune, K., Shirakihara, Y., Wakayama, M., and Yumoto, |. (2010). Crystal
structure of salt-tolerant glutaminase from Micrococcus luteus K-3 in the
presence and absence of its product L-glutamate and its activator Tris.

FEBS. J. 277, 738-748.

Itou, H., Watanabe, N.,Yao, M., Shirakihara, Y., and Tanaka, I. (2010). Crystal
structures of the multidrug binding repressor Corynebacterium glutamicum

We have worked on protein structure determination using
X-ray diffraction techniques, in order to understand the work-
ing mechanism of the proteins that are broad in biological
function spectrum, but are each with the unique and interest-
ing action mechanism. The proteins under current investiga-
tion include:

® sub-complexes of F1-ATPase, ATP synthase,

® transcription factors,

e translation factors,and salt-tolerant glutaminase..

Some of those targets have exhibited extreme difficulties.

We are now making full efforts to summarize all those studies
mentioned above.

Figure - Crystals and a schematic representation of structure of a333ye com-
plex of F1-ATPase. Crystals were grown in absence of added nucleotide. In
the structure figure, B-subunits are shown in yellow, a-subunits red, ycyan and
emagenta. The structure shows a novel nucleotide occupancy and a novel
conformation of the € subunit

B THSIRZTZE  Biomolecular Structure Laboratory

E| Kﬁﬁﬁ 7‘7‘% E Shirakihara Group
http://133.39.80.79/

CgmR in complex with inducers and with an operator. J Mol Biol. 403, 174-

184.

Murakami, K., Stewart, M., Nozawa, K., Tomii, K., Kudou, N., Igarashi, N., Shi-
rakihara, Y., Wakatsuki, S., Yasunaga, T., and Wakabayashi, T. (2008). Struc-
tural basis for tropomyosin overlap in thin (actin) flaments and the genera-

tion of a molecular swivel by troponin-T Proc. Natl. Acad. Sci.
7205.

105, 7200 -
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Molecular and cellular mechanisms for neural network formation

Precise connectivity in neural networks is the basis for our
behavior and thought. We are studying genetic and cellular
mechanisms underlying neural connectivity in Drosophila
melanogaster, which shows variety of learning/memory or
other behaviors with a relatively simple nervous system. By
combination of molecular genetics and high-resolution imag-
ing analysis, we are tackling following issues.

FNEDTEPEEINERRICE VNV THEEMREN B RE
WEELEE R T 2FICK > THDIL> TWE T, BT
ETIEHROROFEEE Y L ENEMRSRRATFER
N ZHFLBEE CDREERMTERANMTS N TWS YD
VaoNRIERAWTHEL TWET D FELEEOFEE L
EREME P EFIEMEIC L D ERBATREREL LT D

=Z[E B — )
REICIMO A TN, e Synapse formation: We have identified cell-surface proteins

involved in the establishment of specific synaptic connectiv-
ity, by ectopic gene-expression screening. Their molecular
functions are currently studied in detail.

e Neural lamina formation: Laminar structures are important for
the establishment of local neuronal circuits. We are studying
gene regulatory mechanism for lamina formation in mush-
room bodies, a learning and memory center.

e |ntracellular signal transduction: Using photoreceptor neu-
rons in the compound eye, we are studying genetic mech-
anisms for the topological and functional regulation of the
components of intracellular signaling pathways.

o VS TR ¥ F T RAEEDENRFEMEYC Y 7 ED
BEZSIEL CWAIRREEAEZ &G T OEMARIEE
BRICEDEE L. G EERITZ 1T TWET,

o HIRBA . BPTRCIEE R OEL & 12 5 HiRE ORI
Bz, 237y 30 NTOFE CRYRTHLF ./ %
FAWTRITLTWET,

o IEMIEAN Y 7 F U mE ERGHREZETILREL TH
W RN Y 7 F L EES T OMBEAR B PIEERIT D&
EFEEZEITL TWED,

— 2auTlaunNIHRROBERKICLI L BK.ER:4 Figure - Drosophila nervous system stained with specific

RO, ¥/ 3k (1) LHEEE (F)PRZELTV S ARESM  antibodies. Left panel: Larval brain. Mushroom bodies

FRIEK (1) BAR: Y F T AN EBFBEMBEEHE, (green) and optic lobes (red) are highlighted. Right panel:
Motoneuron terminal (green). Inset: Electron micrograph of
a synapse.

BILFEEIIZEZE  Gene Network Laboratory

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 cell-intrinsic program during neuronal differentiation. Dev Biol
366, 204-217.

AN oo 5 )
AR ZE suzuki Group
http://www.nig.ac.jp/labs/GenNetwk/kairo-hp/home/index.html

Suzuki, E., Masai, |, and Inoue, H. (2012). Phosphoinositide metabolism in
Drosophila phototransduction: A Coffee break discussion leads to 30 years
of history. J Neurogen 26, 34-42.

Kurusu, M., Cording, A., Taniguchi, M., Menon, K., Suzuki, E., and Zinn, K.
(2008). A screen of cell-surface molecules identifies leucine-rich repeat pro-
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teins as key mediators of synaptic target selection. Neuron 59, 972-985.




N i

B TRED SH D TELZE

Study for molecular evolution using genome sequence and gene expression

AHRETIE EVNTROMECHEZESIT /DD
FEBEZOEMBEOHEBEZBIEL C.BYWPYHE. U«
WA =R E L TT / ABRIPEGTFRIBIERD LT
T TWETAEFFIC()RIERY—T v —n 58
SNICEIBEBRDBITFED/INA 754 VEF, (2) hiks
BARPREROEICHE S BEFRRZCOBBPICH ZE
WTHIRZIT>TEBDERIT . ZDMICTHUATOL SR
HERBEICHKAMICED A TWETD,

o BEEMRETFT—Y U TV RDEEEFEL
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o SBAEAL T LENT

o L MO« )LADNDF AT

o UV UNTILRIT D ELRTERMEDEEIEDER

We have studied the evolutionary process for acquisition of
novel phenotypic characters by comparative genomics and
molecular evolutionary approaches, using animals, bacteria,
and viruses. Particularly, we have recently focused more on (1)
Developing pipelines for analyzing data from next-generation
sequencers and (2) Evolutionary dynamics of gene expression
profiles underling the evolution of central nervous system and
sensory organs. In addition, we have tackled the following
projects.

® Establishing cloud computing system for structural biology
and its sophistication

e Elucidating Molecular bases of mutualism by using hydrae
and algae

® Analysis of marine metagenomics

® Molecular phylogenetic analysis of retroviruses

® Unraveling the evolutionary mechanism of dosage compen-
sation in Drosophila

— 2R ORIFLEN = T B paxB & six1/2D3B, () T X754, (/) T4 7 Figure - Expression of eye patterning genes, paxB and six1/2 in two species of
755 0celli:IRE S X7 Ehy TIRIIET U571 L > XIREHDopax6  jellyfishes. While pax6 is well known as a master control gene for eye forma-
(paxB) 3B EMICEVWTIROTR T2 v X 2 —BI5F Th 37 RIFREMICH  tion, six1/2 is also expressed in the area adjacent to ocellus and possibly takes
WTidsix1/2 & WIROIEFEICHEEL TH ) RERICEVTERLHEER/L L amajorrole in the eye formation of these jellyfishes.

TWBEREMEN % B,

Nakamura, Y., Sasaki, N., Kobayashi, M., Ojima, N., Yasuike, M., Shigenobu,
Y., Satomi, M., Fukuma, Y., Shiwaku, K., Tshujimoto, A., Konayashi, T.,
Nakayama, |, Itoh, F., Nakajima, K., Sano, M., Wada, T., Kuhara, S., Inouye,
K., Gojobori, T., and lkeo, K. (2013). The first symbiont-free genome
sequence of marine red alga, Susabi-nori (Pyropia yezoensis). PLOS ONE (In
press)

Hwang, J. S., Takaku, Y., Momose, T., Adamczyk, P., Ozbek, S., Ikeo, K., and
Gojobori, T. (2010). Nematogalectin, a nematocyst protein with GlyXY and
galectin domains, demonstrates nematocyte specific alternativesplicing in
Hydra. Proc Natl Acad Sci USA 107, 18539-18544.

Nakagawa, S., Niimura, Y., Miura, K., and Gojobori, T. (2010). Dynamic evo-
lution of translation initiation mechanisms in prokaryotes. Proc Natl Acad Sci
USA 107, 6382-6387.

BILIEHROMTIFRZE Laboratory for DNA Data Analysis

il ﬂ?zk iﬁn‘ TJH' 7‘7‘% E Gojobori Group
http://www.nig.ac.jp/labs/DnaData/index.html
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Promotion of DDBJ as an infrastructure database for lifescience

SR —J T ORAMER & HICIBRESI DT —F RN—2
BARFIRIEDEATWE T CNE D T—FAIBHEL <720
FEAERTE PRIEER ORHRD bME LR > TVET,
FRIREIE. HADNAT—4 /X7 (DDBJ) B UIARE
ELT T—INR—ERDEE ERIEROE R _EICHHE
HET, Flc. OXRY—2 T (NGS) DRET— 5 Bl
BAT.Q0 20 RBTF—SBIT Y AT LEE QY / LlRFIE
MOFHMREFFTZ RO T/ LAERINDF / T—> 3y -F 1
L—2 3 VORI ZBIEL £ I,

(1) DDBJ Pipeline http://p.ddbjnig.ac.jp/

(3) DNAPoOd http://tga.nig.ac.jp/dnapod/

Ultra high-throughput sequencing technologies allow biologists to
obtain larger amounts of nucleotide sequence data. Reliable
database operation and high-quality annotation supply are
essential. As the core part of DNA Data Bank of Japan (DDBJ),
Nakamura laboratory attempts 1) to develop advanced data-
base management systems, and 2) to improve quality of anno-
tations in DDBJ databases. We have been constructing an auto-
matic analytical system "DDBJ Read Annotation Pipeline" in NIG
supercomputers, and “TogoAnnotation” system as the inte-
grated support tool for manual curations. Structural and func-
tional annotations by automatic and manual processing are
evaluated by using proposed statistical methods.

(2) TogoAnnotation http://togo.annotation.jp/

(4) H2DB http://tga.nig.ac.jp/h2db/

— KEMBARDY —ILEE: (1)NGSEFIEM >~ X7 . [DDBJ Read Annota-  Figure - A NGS data analytical system, “DDBJ Read Annotation
tion Pipeline(DDBJ Pipeline)].(2) v — < v Jv-%4 / LiER Y —JL[TogoAn- Pipeline(DDBJ Pipeline)”, (2) A social genome annotation tool “Togo-
notation] (3) DNA Z#FIR 7 — 2 X— X[DNAPod] (4) FEMEIZERRU'EE Annotation”, (3) DNA Polymorphism Annotation Database “DNAPod”,

%% 57— 2~X— X[H2DB)

EBEIERIAZEE  Genome Informatics Laboratory
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http://charles.genes.nig.ac.jp/
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NAKAMURA, Yasukazu KAMINUMA, Eli
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(4) Trait heritability and trait-associated polymorphism database
“H2DB”.

Cochrane, G., Karsch-Mizrachi, |., and Nakamura, Y.; On behalf of the Inter-
national Nucleotide Sequence Database Collaboration. (2013). The Inter-
national Nucleotide Sequence Database Collaboration. Nucleic Acids Res
41 (Database issue), D21-4.

Kaminuma, E., Fujisawa, T., Tanizawa, Y., Sakamoto, N., Kurata, N., Shimizu,
T., and Nakamura, Y. (2013). H2DB: A Heritability Database across Multiple
Species by Annotating Trait-Associated Genomic Loci. Nucleic Acids Res 41
(Database issue), D880-4.

Kodama, Y., Mashima, J., Kaminuma, E., Gojobori, T., Ogasawara, O., Tak-
agi, T., Okubo, K., and Nakamura, Y., (2012). The DNA Data Bank of Japan
launches a new resource, the DDBJ Omics Archive of functional genomics
experiments. Nucleic Acids Research:40(Database issue): D38-42.
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Application study of parallel-distributed computing technology to genome data processing

BEHA—/—aYE1—9 Y 2T LAFBLEYT ./ LIERN
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o N EIBRANT D/ LIEERALIEA DB
BHRICRENEXT X BEEGTIBHRENT T — 5 ZUIET 2
BOHEMEL T EYITF—9%/N\VY R VT T 2EDEEL
T BALIEEAMN (Hadoop. 73 KeyValueStore ) D& A
RET>TWETFCFERABETEBTUIEBL TWeE
KEEDBF—7 %, T — Y BOERITHIGENEZ A IR N/
T =XV ADEWY T AL EE FTEEIET S
RBOMRZIT>TVWET,

We have been conducting application study of parallel-dis-
tributed computing technology and wide area distributed
computing technology to genome data processing.

e Application study of parallel-distributed computing to
genome data processing
We conduct feasibility study for applying new parallel-dis-
tributed computing technology such as Hadoop and distrib-
uted key-value store to genome data processing. We con-
duct research to handle large genome data in parallel
cluster computer which has elasticity for rapid data growth
in bioinformatics.

— Hadoop #FIF L 7= 9 &7 — 2 432D F X b Figure - Data processing tests using Hadoop distributed environment

Kodama, Y., Mashima, J., Kaminuma, E., Gojobori, T., Ogasawara, O., Tak-
agi, T., Okubo, K., and Nakamura, Y. (2012). The DNA Data Bank of Japan
launches a new resource, the DDBJ Omics. Archive of functional genomics
experiments. Nucl. Acids Res. 40: D38-D42.

Ogasawara, O., Mashima, J., Kodama, Y., Kaminuma, E., Nakamura, Y.,
Okubo, K., and Takagi, T. (2013). DDBJ new system and service refactoring .
Nucl. Acids Res. 41(D1): D25-D29.

Laboratory for Research and Devel-

T—IN—RERFAFENEZE opment of Bological Databases

= T 7= .
SRR E Takagi Group
http://www.nig.ac.jp/section/tt/tt-j.html
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Knowledge discovery through genome-wide measurements

1. 7= BLOHHDFHEICE T 2% 1. Sharing and Integration of Data and Knowledge in Life Science
SHD ORI (F DRI CRR S TEM RIS 0Ty 4 LER — Science of 21 century is a discovery from digital observatory
(A 2R BRIZ T, U8 LS NS S —TED data of complex phenomen?. Digital literature is also one of
_ _ such data. For the fair competition of new knowledge from such
TYTT T Y DEAIMAEOEICL SRER DD data, data integration is inevitable. For data integration, we
Ty BEICHAGDEIHENRRICRD T T =T have to overcome semantic, syntactic, and pragmatic prob-
BIMAEEEZBA CITbN S LD HFEICIEEKRLE X L lems in science data. Being Involved in data sharing center for
SHE FOBENAGEEL FI.DDBIE LS T —4 ~—2Z  DNA sequence (DDBJ) and for literature and observatory data
U —DEEICEMUADLS . EEOESICELTEL 2 (DBCLS), we engineer technologies and resources which is nec-

_ . NN . essary for sharing and integration of knowledge and data.
BE (1Bl E A R | EEANS . . . .
BICAREREL IO 84, € ORRAPBRHAIESH 2. Theoretical studies of gene expression evolution

TR TWET, Gene expression evolution has long been hypothesized to serve
2 BEETFHRIEOENETILOREE as a bridge from molecular to phenotypic evolution. The advent

B FRIFOELITTEREEL E D FELE DR TZHD 1 D of genome-wide gene expression profiling techniques have
DEEEZ SN TWET. Y/ LATA REXKBEIOT7AILO prompted the studies of this field, but some conflicts have arisen

s _ N - in the interpretation of the observations. Those are caused b
BRI RIC & D, Z DENE{L O RN EA LR E NN merpretat OPSEIVAons. TOse are catsed by
the lack of definite theoretical models, and instead the use of

e BRI OV TIRES F 75‘( Uleo Z DEHIEE inadequate analogies of molecular evolution. Therefore, we are
EFHRIDECOBRRGETILNEEE I I DODFHENLDT  constructing a theoretical model of gene expression evolution
FOY—Z2BWTEBIRENfThNTWehH EEZ S5NET, T which provides consistent explanations of the pattern in the
THRAFINETOBRRER—MNICHAT 2BEETRRE( observations.

DETINDELEZT>TVET,

— DNA 7 —%~— X (DDBJ/EMBL/GenBank) 3% £ #%5&. Figure - DNA database (DDBJ/EMBL/GenBank) overview

DNATF—4~N—2%#MHE70Y 17 NEMTHE-#8% ¢ 52 and search. This enables that the DNA databases are
ENTEB, browsed and searched in terms of research projects.

URL
http://lifesciencedb.jp/ddbj/
http://lifesciencedb.jp/cc/
http://lifesciencedb.jp/ag/

BICTFRIBANTITZEE  Laboratory for Gene-Expression Analysis

[ ol ] Ogasawara, O., Mashima, J., Kodama, Y., Kaminuma, E., Nakamura, Y.,
j( ﬁ 'f% ﬁﬁ gt E Okubo Group Okubo, K., and Takagi, T. (2013). DDBJ new system and service refactoring.

Nucleic Acids Res. 41(Database issue):D25-29.

http://www.nig.ac.jp/section/okubo/okubo-j.html

Kodama, Y., Mashima, J., Kaminuma, E., Gojobori, T., Ogasawara, O., Tak-
agi, T., Okubo, K., and Nakamura, Y. (2012). The DNA Data Bank of Japan
launches a new resource, the DDBJ Omics Archive of functional genomics
experiments. Nucleic Acids Res. 40(Database issue):D38-42.

Ogasawara, O., and Okubo, K. (2009). On theoretical models of gene
expression evolution with random genetic drift and natural selection. PLoS

One. 4, e7943.
RARRR 2 @ NER B om $6@
OKUBO, Kousaku OGASAWARA, Osamu
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Comparative genomics through ultra-large scale sequencing

LHEZETIE E N EESOERENS £ LOEESE
YIREC R & DIBRIRBEICERE T 2EME T T/ LS
M OBENS B ZE L CTEMRKORERA % EBi#
T BEICHEREES ZT> TWET,

LIFREE FimT / I A EELE Y Y — B LU TRBIES
R — T oY e A VT ANT 4V A% AT & T D5
T2 AMMEEAED TE D % < DHNEIFFHEET & DHE
Mz BBMICES TWET,
LEDEBEELUL T UTOTF—YICERDBEATWET,

o T/ LK & ZIRIEDAREA
o HAEPBIRERISAEY) D ZIRIERBAT
o ALY — I VY LB HHMEBMITA & DEAMFF

The Comparative Genomics Laboratory was established in
April 2008 with the task to understand basic rules of biological
systems based on actively reading and analyzing various
genomes of interest using cutting-edge DNA sequencing and
analysis technology. Currently, we are analyzing personalized
genomes of primates in addition to the organisms those living
in the extreme environmental conditions. The figures in the left
column show examples of such activities.

— ik MAEREATOX 7R EOERMERT I SREFDFISHER  Figure - Left: FISH analysis of gorila chromosomes using human chr-21 telo-

B ERBOEMENDND T T LY EH

Shinzato, C., Shoguchi, E., Kawashima, T., Hamada, M., Hisata, K., Tanaka,
M., Fujie, M., Fujiwara, M., Koyanagi, R., Ikuta, T., Fujiyama, A., Miller, D.J.,
and Satoh, N. (2011). Using the Acropora digitifera genome to understand
coral responses to environmental change. Nature 476, 320-323.

Huang, X., Kurata, N., Wei, X., Wang, Z.X., Wang, A., Zhao, Q., Zhao, Y., Liu,
K., Lu, H., Li, W., Guo, Y., Lu, Y., Zhou, C., Fan, D., Weng, Q., Zhu, C., Huang,
T., Zhang, L., Wang, Y., Feng, L., Furuumi, H., Kubo, T., Miyabayashi, T., Yuan,
X., Xu, Q., Dong, G, Zhan, Q., Li, C., Fujiyama, A., Toyoda, A,, Lu, T., Feng, Q.,
Qian, Q., Li, J., and Han, B. (2012). A map of rice genome variation reveals
the origin of cultivated rice. Nature 490, 497-501.

Hamaiji, T., Smith, D.R., Noguchi, H., Toyoda, A., Suzuki, M., Kawai-Toyooka,
H., Fujiyama, A., Nishii, I., Marriage, T., Olson, Bradley J. S. C., and Nozaki, H.
(2013). Mitochondrial and Plastid Genomes of the Colonial Green Alga
Gonium pectorale Give Insights into the Origins of Organelle DNA Architec-
ture within the Volvocales. PLoS One., in press.

meric probe
Right: Water bear bearing eggs in its belly

&S/ NEEATIFZEZE Comparative Genomics Laboratory

E% U_I ﬁﬁ g“ﬁ E Fujiyama Group

http://www.nig.ac.jp/section/fujiyama/fujiyama-j.html
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Molecular cytogenetics of plant germ-cell development

BEARE MEOBLFNEBRZICLD Yy T)LEn,

FUWETCTFHAELEZ S DEREENBIHES NS [EICE
TORBZATIRERTI M FEY ORI HMAZIZ. TED
BERBOEHENTT UcBERIC IR & GO RERES

T 9 A TERIR b\éﬁl@@%‘fﬁﬂﬁ’j“%%ﬁé &l
ck DM ESNE T FCBIREICA RDEAERMEZHNT,
Tﬂ%@iﬁﬂﬁiﬁ’%\t@&v < \ﬂ:b HER SN TRE D RIC

EZOMNMCDOVWT L RILDEELDF L AL DT

ERAEWFERZREL THERL TWET,
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o FHIREDERN SBENDEHANDBATEHIET 2 X =X LD
o A A RRBORE Rt & ELFEN ECFRBATBITR

~NODFIFE

Meiosis is a central event of genetic inheritance, since it gen-
erates a new gene combination different from that of parents
by homologous recombination. Meiocytes of angiosperm spe-
cies are produced by several rounds of mitotic division of pri-
mordial germ cells, which differentiate at hypodermis of
anther (male) and pistil (female) primordia. How do plants dif-
ferentiate and maintain germ cells subsequent to floral devel-
opment, and how do they achieve meiosis? We aim to settle
these questions by means of various techniques from cytologi-
cal observation to molecular level analyses, mainly using rice
mutants.

e Analyses of causal genes for seed-sterile mutation

® Analyses of small RNA pathways promoting germ-cell devel-
opment and meiosis

e Studies on the mechanisms controlling transition from mitosis
to meiosis

® Ex situ conservation and distribution of wild rice accessions,
and the use of them for genetic and evolutionary researches
on reproductive events

— BFAREEL 21 3 RAEEF AV T EMETEMAE  Figure - We have performed functional analyses of genetic
DIVEARE B L OHEHAR 5 (DET 2 8(E0 X = X L ORI mechanisms promoting early germ-cell development and

EToTVET,

EERES Experimental Farm
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http://www.nig.ac.jp/labs/ExpFarm/jweb/jtop/jlab.html
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meiosis in plants, using seed-sterile mutants of rice.

Nonomura, K.I., Eiguchi, M., Nakano, M., Takashima, K., Komeda, N., Fukuchi, S.,
Miyazaki, S., Miyao, A., Hirochika, H. and Kurata, N. (2011). A novel RNA-recognition-
motifprotein is required for premeiotic G1/S-phase transition in rice (Oryza sativa L.). PLoS
Genet. 7, €1001265 (PMID: 21253568).

Yamaki, S., Nagato ,Y., Kurata, N. and Nonomura, K.l. (2011). Ovule is a lateral organ
finally differentiated from the terminating floral meristem in rice. Dev. Biol. 351, 208-216.

Nonomura, K.I., Morohoshi, A., Nakano, M., Eiguchi, M., Miyao, A., Hirochika, H., and
Kurata, N. (2007). A germ cell-specific gene of ARGONAUTE family is essential for the pro-
gression of premeiotic mitosis and meiosis during sporogenesis in rice. Plant Cell 19, 2583-
2594.
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Communicate research findings at NIG with the outer world
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e Infellectual property Unit

Intellectual Property Unit manages the intangible and tangi-
ble products resulted from research activities of NIG scien-
tists, including management of patent, licensing and MTA
from the viewpoint of effective utilization of basic life sci-
ences for innovation. Furthermore, we provide consultation
for appropriate access and benefit sharing for genetic
resources.

e Public relationship Unit

Public Relationship Unit is actively engaged in publicizing
the research results of NIG through our website contents,
press releases, brochures, annual reports, open symposiums
and public events to enhance scientific communication
with citizen and society.

ARy NZRELTWED,

IP QUANTITY

e (EW)

Patent registration (domestic) 2
HEFER (B 3
Patent registration (Foreign country)

SA VAN 2
Licensing

MTA 1,145

Material Transfer Agreement

Invited Lecture HIWEAEZ / [LFRZE Intellectual Property Unit/Public Relationship Unit

<IBfEEE> http://www.nig.ac.jp/labs/IntProp

AUTM Asia 2013 Kyoto, Need for Lowering of International Barrier to Material Transfer (2013.03)
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Genetic Resource Center

EVECEREYY — T KEE /BB AR YIX 303
UINLETTT7 vy a BB ERTREDEYEICOWT AT
FEFBT HRRBEARBEYMRGERARK L. NS OREMES
EERNADKECHFEENDRDET —EXZToTVWET IS
DINA A )Y —RICETT BIERIT EHET DHFHIEHEE & bIC TR
B A RO STHERAICHKEL TWET o KBE/ THERE. 1 X,
auYavNI BT I 74y a TR SERRIBEE DTV 37 )L
AAYY—2T70Y 7 ~(NBRP)ICSEI L. SEYFEDOH L FIIE
PUHBEE L TEBIL TWE I IS5 NBRPOIER VY —& LT,
ERD/\A A1) —ZEEERAEOHRZEL TEBL TWET,

BEEION DR

NIG Mouse Genetic Resources
www.shigen.nig.ac.jp/mouse/nig/

BRIOE RSHRHE
Hydra Genetic Resources
www.nig.ac.jp/labs/OntoGen/keitou.html

The Genetic Resource Center (GRC) takes responsibility
for development, preservation and distribution of fore-
front bioresources of various organisms including E. coli/
B. subtilis, Rice, Mouse, and Drosophila, Zebrafish, C. ele-
gans and Hydra. The above information is open to the
public through the following web sites. The GRC partici-
pates actively in “National BioResource Project (NBRP)”
of MEXT for E. coli/B. subtilis, Rice, Drosophila and Zebraf-
ish as central or sub-central organization for each organ-
ism in the project. Furthermore, the GRC also contributes
to NBRP as the national center of bioresource informa-
tion, taking responsibility for supporting development
and management of the relevant databases.

BLROTIS74vya BeF IVN\/T—NSyTHR
Zebrafish Gene trap & enhancer trap DB
kawakami.lab.nig.ac.jp/

N R E SNP B

NIG Mouse Genome Database

molossinus.lab.nig.ac.jp/msmdb/ www.nbrp.jp

FTYaFIVIAFVY—=ATOI 7 MERRFETA b

National BioResource Project HP

A REEET —IN—X
Integrated Rice Science Database
www.shigen.nig.ac.jp/rice/oryzabaseV4/

BARDY D R

Japan Mouse/Rat Strain Resources Database
www.shigen.nig.ac.jp/mouse/jmsr/

NIG Fly Stocks

BEAOY 3 DY 39N\ TERRE

www.shigen.nig.ac.jp/fly/nigfly/

BIGIMOXRBEY Y —X
NBRP E.coli Strain
www.shigen.nig.ac.jp/ecoli/strain/

Y30V 30\ I - FEERERENRG

BELIOHEA ZRHFT—IN—2R
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Asian Distribution Center for Segmentation Antibodies
www.nig.ac.jp/labs/DevGen/segmentation/

NIG Wild Species of Rice; Strain Database
www.shigen.nig.ac.jp/rice/oruzabaseV4/strain/wildCore/
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National BioResource Project (NBRP)
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The National BioResource Project (NBRP) is a national project
designed and strategically established to secure biological
genetic resources (bioresources) such as animals, plants,
microorganisms, cells and genetic materials. NBRP started in
2002 as a project under “The Plan to Promote Priority
Researches in The New Century” following the initiative of the
Ministry of Education, Culture, Sports, Science and Technology
(MEXT). The purpose and general outline of the NBRP is to pro-
mote the collection, preservation and provision of biore-
sources that support the intellectual basis of life sciences
research, and also includes developing analytical methods of
genome information and preservation technology in order to
add higher value to the resources. An information center to
publish information related to bioresources was also estab-
lished. To achieve the aforementioned purpose, NBRP set up
four projects including: (1) a core facility upgrading program,
(2) a genome information upgrading program, (3) a funda-
mental technology upgrading program and (4) an informa-
tion center upgrading program, all of which are promoted
through coordination with each other. The mission of the sec-
retariat of NBRP is the following subjects; arrangement to hold
relevant meetings, public relations activity, operational assis-
tance to promote the project and international partnerships.

(] NBRP D;&Ep

http://www.nbrp jp/office/

EiE 8 sBRREEEh)
SATO, Kiyoshi Dr. Agr., Director
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T a3FI)VINAFUY—XTOI T~ National BioResource Project (NBRP)
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DDBJ Center

DDBJ (DNA Data Bank of Japan) (&1987£EIC3%37 & NETERC
PRANREZEL CTARICINDEERTT—5 53 N TRE
U MEFROAHER & U THERFEE Y 2ERATEEE1T> TWET,
T DEZEILEFE25ER BN D ENA/EBI & L UKEDNCBI & D 3
EOBOAERITTONTHED. 3HDE TIIZ BN NET—
Fi3EARBES N ERELBED T —F R—ZIINSD EHREERS
T—=INR=Z gD ENET IEDE I TEHFZRITTHHAT
BERICARINET,

F/-DDBIEZEIFNEE L TH 2 DNATFT— Y HRFAEERIC
INZ TEBINCBIDDBIMEN2NZER T 2N HEESTHHEE
FEEERICL > TEBESNTWET (JERILA).

DDBJOHX DFEEIL ZREE T — I - T — I BH - 7— I8
HOADOHENSHBDHEDEET THNIORT DO VY =T &
7/ T =% RICITIoN TWE T, DDBIAIEEE 3000~4000
DRI I —T T —5 B8 U A TIEEINSD D10% 58 % &5
TWET, FIAR-KE-BUNOREFT O AIC L 455 D
NHAFETOEBEIANFRICERIGELI T — I R—IDFAE
NTHED BRICHIA TEERFTHEDOT —F HLBE/ A A
T AT 1y ZHFRRT (KOBIC) D171 T DDBJICEFRE N FE I, (/€
*JUB)o DDBINESRT 2MRE IEFEANDIHFREDFLTI D,
FIFEECHAROAFRELEENET URILC),

2007 FITIESERRIFERET —IN—2 70y 7 h TcDDBJIC
757 =117 DRA) NEES . 201 0FICIFIEFAI SHD
HAANEY /AT =5 DEFZZITELLURILD),

DDBJ (DNA Data Bank of Japan) was established in 1987 and
joined international data exchange and archiving scheme
between NCBI and ENA/EBI. This tripartite collaboration is
called INSDC (International Nucleotide Sequence Database
Collaboration).

DDBJ, as well as NCBI and EBI, is serving as one of three data
inlet and outlet to the "INSD".

DDBJ is reviewed and advised by its own advisory board and
also by international advisory board to INSDC (panel A).

Daily operation of DDBJ is performed by 10 bio-annotators and
10 system engineers under staffs' supervision.

Every year, sequence data are submitted to DDBJ by almost
constant number of groups, 3,000~4000, for the last 10 years. It
always consists about 10% of INSD records.

Since 1993, sequences related to patent claims are also sub-
mitted to DDBJ by Japan Patent Office because INSD is used
as a framework of sequence data exchange among JPO,
USTPO and EPO. Recently, KIPO started to join this data sharing
though DDBJ with help of Korean Bioinformatics Institute.
Researchers who use DDBJ to add their data in INSD have
been mostly Japanese (>90% of Japanese submit the data to
DDBJ), but recently researchers in neighboring countries also
uses DDBJ to some extent.

In 2007, MEXT database integration project started raw
sequence data archive (DRA) to be maintained in DDBJ. In
2010, RIKEN team submitted the first Japanese personal
genome to DRA.
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NIG supercomputing system
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18
Items

Thingt&./—K
Thin node

eIk - BB E

Specifications

Memory 64GByte CPU Xeon E5-2600x2 16 Core

Ea—5Y AT A

To overcome the difficulties of handling recent research data
deluge, we have installed a high performance, as well as low
electric power consumption, supercomputing system in Mar
2012. This system is going to be installed in two phases (2012
and 2014). The specifications of the current system installed this
year are shown in Table 1.

This supercomputing system is available to any researchers
belonging to research organizations in Japan. So this system is
expected to play an important role in the development of life
sciences in Japan.

2012FEAHE
Amount of hardware (2012)

352 node
(64 BIC GPGPU &)

Mediumst&./— R

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

3 Fatsti /—K Memory 10TB  CPU Intel Xeon E7-8837 768 Core 1 node
(Fat node)
FAROEE (GBAEL) Iy P vT, P—hnA TR 3pB

4 ; : yte
Electric power saving storage For archive or backup use.

5 T AARUVEE (GREH) W57 74V AT LLustrelC kD25t E /—R 2PByte

High performance storage

hoOEERLIN 7T AN EIRE

ETARTER.

R—L /scratchs8ig (CFIA

Every computing node can access the high performance
storage via Lustre file system. This storage used as

home area orjob scratch area

VAT LER(2012FESR)

HE/ —RBKXUEE/— REBEEK = v hD—2 (InfiniBand QDR)

20125 E stE#K AT LAE Tablel: Computing system installed in 2012

ENLEGEMFEAR—/(—IEa1—493 X5 A NIG supercomputing system

TH95EED, Research Activities
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Advanced Genomics Center
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NIG Advanced Genomics Center was established Octo-
ber 1st., 2011, with the aim to combine the latest genom-
ics technology, i.e., next generation sequencing, for
example, and the genetic resources, that have been col-
lected and constructed throughout the history of this insti-
tute, to create resources for new-generation genetics.
Since such resources should have links among biological
(phenotypic) annotations, data from genetic as well as
genomic researches, this center will work closely with
other laboratories of Genetic Strains Research Center,
and research communities around the country. This cen-
ter is also expected to become core facility for research
communities to provide latest technologies and tools of
the present-day genomics. To answer the expectations
and heavy demand of genome analyses from the univer-
sities and research communities, the target projects that
will be conducted in this center will be chosen through
NIG’s Collaborative Research Program that is open to
researchers outside of NIG

L] HEAZE - HEFIEORN
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Systems Biology of Genetic Function

BIGEEEY AT LR ETNEEBRZERFA BRE M RIS
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Systems biology is a data-centric inter-disciplinary study of
genetics, informatics, and statistics focusing on complex inter-
actions in biological phenomena. This project aims to describe
multi-dimensional gene network systems that create biodiver-
sity of organisms in gene expression, morphogenesis and
behavioral pattern. Production of massive sequence, gene
expression and phenotypic variation data of unique and rich
genetic resources at the National Institute of Genetics (NIG),
development of information technology at the National Insti-
tute of Informatics (NIl), and of statistical modeling at the Insti-
tute of Statistical Mathematics (ISM) will be performed and be
combined together to understand complex functional genet-
ics network.

— SRR OBERFEOR Y NT— TS 2T LOHEE

Figure - Development of analytical systems for revealing functional genetics network.
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Systematic Analysis for Global Environmental
Change and Life on Earth (SAGE)
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The interaction between life and the surrounding environment
should have great impact on the evolution and diversity of life.
“Systematic Analysis for Global Environmental Change and
Life on Earth (SAGE)” project integrates researches on geosci-
ence, bioscience and informatics in order to understand the
life system on the earth. The Transdisdisciplinary Research Inte-
gration Center is responsible for SAGE project, collaborating
with National Institute of Polar Research, the National Institute
of Genetics, the Institute of Statistical Mathematics and the
National Institute of Informatics, and several universities. We
are currently approaching functional analysis of adaptation
mechanisms to cold and dry environment, using microorgan-
isms and nematodes isolated from Antactica.

— [E]mEBOME TRRINA[ITHEIEERD 5458 & h /- Pseudomonas B
ME. [ ]85 R IR % #F DEBIR R Plectus murrayi

Figure - [Left] Bacteria Pseudomonas sp. isolated from “Moss Pillar”, ecosystem on bottom
of an Antarctic lake. [Right] Desiccation tolerant Antarctic nematode Plectus murrayi.
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Members at NIG

® Postdoc KISO, Ayako
SHAHNG, Wei-Hao
TATSUMOTO, Shoji
HARUSHIMA, Yoshiaki
GOTO, Tatsuhiko
CHEN, Chaoyan
WADA, Hironori

® Project Researcher HORIUCHI, Yoko
MATSUZAKI, Ayuko
MOCHIZUKI, Takako
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Members at NIG

® project Assoc. Prof. YANAGIHARA, Katsuhiko @ Postdoc KAGOSHIMA, Hiroshi
BABA, Tomoya MASUMOTO, Hiroshi

A e
BABA, Tomoya
Project Associate Professor

MRRE s
YANAGIHARA, Katsuhiko
Project Associate Professor
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Activities and Events for Research Promotion

72 (BET DIcHDEE)  Activities for Research Promotion
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NIG colloquium

T Z Events

[JNIG Colloquium

Seminars are held by researchers every Friday to present
their research activities. They are not only by faculty
members but also by fifth year students as a part of their
D5 Progress Report.

[ Biological Symposium

Biological Symposia are presented featuring distinguished
speakers from varied areas of biological sciences worldwide.

INAFOVAIYVRIDL Sir John Sulston &
Biological Symposium Presented by Sir John Sulston
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[J Open House

As one of the events for “Science and Technology Week”,
NIG opens to the public in early April every year. Visitors enjoy
our exhibits at each lab and special lectures as well as view-
ing varied types of cherry blossoms in the institute campus.

Open House on April 6, 2013

[]Public Lecture

Once a year NIG presents a Public Lecture by faculty
members in the Tokyo area.

REFER  Jb)ISEERIREE

Public Lecture Presented by Dr. Kitagawa Daiju
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Cyber Museum of Genetics http://www.nig.ac.jp/museum/
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To promote scientific interactions and exchanges worldwide,
NIG has been sponsoring collaboration projects and interna-
tional symposia. We continued an ongoing collaboration pro-
gram with IISER (Indian Institute of Science Education and
Research) Pune, by inviting a graduate student from Dr. Rat-
naparkhi's lab for a 2-months collaboration project. PhD student
BHAGYASHREE KADUSKAR worked in the Ueda Lab (Invertebrate
Genetics Laboratory), under the project title "Enhancer-suppres-
sor screen for MADF-BESS domain protein CG9437".

http://www.nig.ac.jp/english/topics/1032/1197.html

[] NIG International Symposium

In order to contribute to advancing the frontiers of genetics, NIG
has been organizing and sponsoring international symposium
and promoting academic interactions among researchers from
diverse backgrounds and disciplines.

This year, we supported an international symposium titled "The
8th 3R Symposium", held in Hyogo, Japan.

Dates: November 25 (Sun.) - 28 (Wed.), 2012
Venue: Awaji Yumebutai International Conference Center, Japan
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L] Support for International Researchers

NIG is committed to support international researchers so that
they can dedicate themselves to research in a stimulating but
yet unfamiliar environment. New international NIG members will
receive assistance from the Group for Internationalization Pro-
motion (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/employment, flat hunting and medical care.
GIP will also provide useful information of the area to enrich your
academic and personal life in Mishima. Free Japanese lessons
are offered to those who wish to learn Japanese language.

For more detaiils, visit GIP web page: http://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.

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

HNEAAZREDZZ(F AL  Hosting foreign scientists

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

K2 32 /FiE Name / Subject title / Affiliation

BEIELI%RE NIG Postdoc
JINAM, Timothy Joseph
Adrian Anak

HLA > =5 YV RC K S EEEEEGFRIED KU ERETGZIRET

Human MHC(HLA)revisited:sequencing of entire HLA region for new medical applications.

FEECHTIRERPT
Division of Human Genetics

&3R8 Postdoc

F  F# WANG, zi-xuan

AXBOLERMZEDT Y —AEBOREE

Development of resource basis for promoting diversity studies in genus Oryza.

EYETHRE

Plant Genetics Laboratory

B1HZTE Postdoc
SHENTON, Matthew
Richard

A RIBDZ RIS KUEBZRDFERET

Characterization of biodiversity and species variation in genus Oryza.

EYETEHRE

Plant Genetics Laboratory

BLHRA Posidoc DDBJ [C8(J DIREEHIABSRITIROZANINE KA, DDBJ 5 —
$ Eﬁ@ LEE, KyungBum  Reception and quality control of the massive submissions at DDBJ. DDBJ Center
BfZi8 Postdoc REAEDECDHEERB DD FHRMEEZTDRMAICEIT DREDHRA 7 FEEIFTERT

PERPELESCU, Marinela

Molecular mechanism for chromosome mis-segregation and its implication in carcinogenesis.

Division of Molecular Genetics

BFRZZE Project Researcher
GURUMURTHY, Aishwarya

BEFRIRTODT 7 A VTS K UHEIRERIC L DRBFRED R

Gene expression profile and regulation for understanding disease pathophysiology.

FECHTIRERFT
Division of Human Genetics

EEHELIIAR NIG Postdoc 7o) X it M4 A SEMRS R F Nanos 2D RNA DREIE & #EERET FRETFHRE

& %ﬂ ZHOU, Zhi Identification of target genes of Nanos 2 in germ cell. Mammalian Development Laboratory
[8LHAZRE Postdoc N AEIEMRRD D LRTERAB DT FeET2MRE

= £ WU, Quan Study on the mechanism of sex determination of murine germ cells. Mammalian Development Laboratory
f&LFZE Postdoc A RODEFERIRIFELE TR0 2 RNA A EHB DFT ZRES

2 % LIU, Hua Analysis of RNA-binding proteins promoting germ-cell development in rice. Experimental Farm

BLHZEE Postdoc T WERRRICEREY T b T 7 DORF SERE(GZRERRS

KRYUKOV, Kirill Development of softwares useful for studies of genome evolution. Division of Population Genetics
LHIRI Postdoc HEERAE R F DERAE M L DRAB IR BIEETI R

~F & FU, Yu

Study on transposition and trans-activation of a Mutator-like transposable element in Arabidopsis thaliana.

Division of Agricultural Genetics

EREST Intermational Activities 51
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http://www.nig.ac.jp/jimu/soken/index-j.html
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National Institute of Genetics (NIG) functions
as the Department of Genetics, SOKENDAI
(The Graduate University for Advanced Stud-
ies) and offers PhD programs in Genetics. Our
5-year program accepts those with a bache-
lor's degree or equivalent. Those with Master's
degree or similar qualifications are also eligi-
ble to apply to our 3-year program.

Our graduate programs provide interdisciplin-
ary education with frequent seminars, journal
clubs, and workshops on scientific writing and
presentation. Highly qualified students can
receive financial aid.

For more information please visit the web site
of our graduate program.
http://www.nig.ac.jp/jimu/soken/index-e.html
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[J 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 resources for basic
research in life sciences, such as the well-established DNA
database (DDBJ), an extensive collection of natural valuable
and mutant strains of various model organisms, and state of the
art research equipment.

[] Excellence in graduate education

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

[] 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. For example, in the course "Perspectives of
Frontiers", students can obtain credit by taking two short lecture
series that deal with fundamental principles at the boundary of
biology and another field. Molecular and Cellular Biology and
Developmntal Biology are offered in two forms: e-learning in

AR ARZRAZ  EmiEMRR - BrFER Department of Genetics, School of Life Science, SOKENDAI
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E REMAAEZRAR EoREZMRR - B2 SR Department of Genetics, School of Life Science, SOKENDAI

which you can learn basic consepts over the internet, and
courses that center on critical reading and discussion of the
primary literature. Courses on scientific presentation and
scientific writing are also offered.

A large number of seminars covering various fields of life
sciences are held by NIG. About 90 "Biological Symposia"
featuring eminent scientists from all over the world are held
annually. In addition, members of NIG present their progress
during the past year at weekly "NIG Colloquia." These seminars
also include question and answer session with active discussions
in which students can learn how to discuss and debate various
scientific issues. 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.

[] Team teaching

NIG has a policy that "all" faculty members should be involved in
the education of each student. As in other institutions, most
research activities of a student are done in a particular research
group, headed by a thesis advisor. However, each student in the
NIG graduate program elects four faculty members outside their
own research group as members of their "Progress Report
Committee." 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. Every year students will
have opportunities to present their work in poster sessions or at
the NIG Colloquium, and have discussions with the committee,
as well as the audience. By providing a friendly and stimulating
environment to have in-depth discussions with researchers in
other fields, this program helps students fo broaden their views
and to find breakthroughs when research is not going smoothly.
It also gives opportunity to prepare for presenting seminars at
conferences.
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L] Close network of research groups

NIG is famous for active interactions and discussions among the
in-house researchers. Because each research group is small,
many groups have joint lab meetings with other labs, and
collaborations between groups are very common. Graduate
students also actively and freely visit other research groups to
acquire new techniques and knowledge, which is another merit
of small groups. NIG also hosts various types of researchers, such
as postdoctoral fellows, collaborative researchers and visiting
scientists from abroad. Interacting and networking with
researchers with diverse levels and backgrounds is an ideal way
for students to develop broad and balanced views as mature
scientists.

L] 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
Physiological 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
departments hold a joint retreat every year for scientific
interactions.

AR AZIRAZ EnEIE R BEFEE Department of Genetics, School of Life Science, SOKENDAI [
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Scientific writing : http://www.nig.ac jp/jimu/soken/courses/sciwri/
Scientific presentation : http://www.nig.ac.jp/jimu/soken/courses/EfS/
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REMAAEZRAR EoREZMRR - B2 SR Department of Genetics, School of Life Science, SOKENDAI

NIG and the Department of Genetics conduct various activities
to support graduate students and enrich its graduate program.

[] 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
students can also apply to a “Research Fellowship for Young
Scientists” grant sponsored by JSPS. Other financial aids are also
available.

[] Courses on scientific writing and presentation

Scientist must not only make new discoveries, but also
communicate 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 Genetics offers many courses and workshops on scientific
writing and presentation, including a newly developed
curriculum: English for Scientists. For details please take a look at
the following URLs:

Scientific writing : http://www.nig.ac.jp/jimu/soken/courses/sciwri/
Scientific presentation : http://www.nig.ac.jp/jimu/soken/courses/EfS/

[J Aid in finding a job

To help our graduates find jobs after obtaining their degrees, NIG
collects recruitment information for positions such as postdocs
and assistant professors and informs the graduate students and
alumni using a web page and a mailing list.

[] Travel funds

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

NIG offers a 10-week undergraduate research internship program
for international students who wish to gain experience in scientific
lab work. Each intern will join ongoing research projects in a world
class research group, and will be provided with latitude as well as
responsibility to conduct “real” research, i.e. something that no
one in the world has done before. Interns also participate in
various Departmental activities, such as lectures for our graduate
students, journal clubs, and seminars by outstanding researchers
in and out of NIG. Japanese lessons are also available. Stipend
will be provided to cover traveling and living expenses. If you
want to find out what it is like to do research, this is the best way
to spend a summer.

[] Promotional Video of the NIG Graduate Program

We have produced a DVD video to introduce the activities at
the Department of Genetics, SOKENDAI. The video includes an
overview of the graduate program and research activities at the
National Institute of Genetics. The DVD (in Japanese) can be
obtained free of charge by contacting the general affairs
section (info-soken@nig.ac.jp).

AR ARZRAZ  EmiEMRR - BrFER Department of Genetics, School of Life Science, SOKENDAI
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Publications by NIG Graduate Students

[ ] Graduate education at NIG

Educating future generations of scientists is central to the mission
of NIG. Our undergraduate and graduate programs provide
many opportunities for students to gain scientific knowledge and
experimental techniques as well as professional skills. However,
though less tanglible, we also believe that developing the “spirit
and attitude of research” is critical for young scientists. The
accomplishments of our students are perhaps the most important
testament to the success of our research and education
programs. The figure below shows some NIG graduate students
and their first-authored work recently published in top scientific
journals.

The temporal sequence of the mammalian neocortical neurogenetic program drives mediolateral

pattern in the chick pallium.

Suzuki, K.I., Kawasaki T., Gojobori, T., and Hirata, T.

Developmental Cell 22, 863-870 (2012)

FEARBELK (20103 )
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Ikuo Suzuki (Graduated in March 2010)
| enjoyed my research in a multidisciplinary atmosphere

thanks to a lot of encouraging discussions with our colleagues
in NIG/SOKENDAII.

Localized accumulation of tubulin during semi-open mitosis in the Caenorhabditis elegans embryo.

Hayashi, H., Kimura, K., and Kimura, A.
Mol. Biol. Cell 23, 1688-1699 (2012)
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Hanako Hayashi (Graduated in March 2011)

The character of cell appears to be unique aspect for our
organism. In living cells, cellular structure can build up and
reshape with a rapid turnover. To know this molecular
mechanism, I'm focusing on regulation in dynamics of a
essential factor, cytoskeletal actin structure.

Local nucleosome dynamics facilitate chromatin accessibility in living mammalian cells.

Hihara, S., Pack, C.G., Kaizu, K., Tani, T., Hanafusa, T., Nozaki, T., Takemoto, S., Yoshimi, T., Yokota, H., Imamoto, N., Sako,
Y., Kinjo, M., Takahashi, K., Nagai, T., and Maeshima, K.

Cell Reports 2, 1645-1656 (2012)
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Saera Hihara (Graduated in September 2012)

Thanks to the high-level environment of NIG, | could find
myself in devoting to my research passionately and sincerely.

BILMHE MRZOREREEDHBICHEML TWETBLER
FINICEEY 2FBENHFZFLL TWDRERE (B -1 L381E)
THNE ERIHEREFAMRE) & U CEGIF TR Y 2 2 A T8
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NIG accepts students who belong to other graduate programs
(master's course or doctor's course) and provides research
environment at the Institute. NIG also offers ample opportunity for
post-graduate education and international exchanges. In addition
to institutionally-founded posdoc positions (NIG postdoctral fellow;
http://www.nig.ac.jp/english/about/recruit.html), one can also
work at NIG through externally-funded postdoc grants (MEXT and
JSPS Programs) or grants to individual labratory. In addition, NIG
welcomes sabbatical stays of foreign faculty. Please contact your
proposed mentor/host/hostess for details on the programs.
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Management
BERFE  Advisory Committee

MEFADESICET 2EEFRZ OMIRNEEICET 2FET ARVIDELRDO DL DICDOVT FARDOHERBICIEL %,
The Advisory Committee gives advice to the Director-General on administrative affairs including joint research programs.
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OGAWA, Tomoko
BRI — I
SHINOZAKI, Kazuo

Eo[mliz= S
SEKIGUCHI, Mutsuo

SRS
SUGANO, Sumio

[acjaa ]
TACHIDA, Hidenori

hffE F
GOJOBORI, Takashi

FARBhZ

ARAKI, Hiroyuki
IIHEE
KOBAYASHI, Takehiko
=
KAWAKAMI, Koichi

EFESERAERRR

Vice-Director, lwate College of Nursing
BUTBENBCRMRFIREERBEM R Y —&
Director, Center for Sustainable Resource Science, RIKEN

FBEEFRRZLEHEHA T I —&

Director, Advanced Science Research Center, Fukuoka Dental College

RRERRFAZ G AL A AREER

Professor, Graduate School of Frontier Sciences, The University of Tokyo

TUNKZ R AR IR T S bR

Professor, Faculty of Sciences, Kyusyu University

BITER HERA
Vice-Director SAITOU, Naruya
ElFrE e
Vice-Director KAKUTANI, Tetsuji
HRE T R FT 5 s’

Head , Department of Cell Genetics HIROMI, Yasushi
BB TR TR WaE=

Head , Department of Developmental Genetics  SHIROISHI, Toshihiko

7 R)I\AFU—R—K Advisory Board

ERFRATR EY S5-I —TT 1L I5—

FEARSRT RERFR PP FRIEIR

NISHIDA, Eisuke Professor, Graduate School of Biostudies, Kyoto University
EHEWN RRARFRPHIEA R FRI AR

KURODA, Sinya Professor, Graduate School of Sciences, The University of Tokyo
Iz RIEKFR P IRl PR FTRIEIR

SUGIMOTO, Asako Professor, Graduate School of Life Sciences, Tohoku University
VN RUTHENE PR R4 - 5

MATSUZAKI, Fumio Group Director, Center for Developmental Biology, RIKEN
ARG (B) BEESMEmT—27UY—F27 10—

MORIKAWA, Kousuke

EMETHFTRITFRER RARRHR

Head , Department of Population Genetics  OKUBO, Kousaku
feEnEmCFT RN 8 {CARIRH
Head , Department of Integrated Genetics NIKI, Hironori

FoBREEYY—K BHDOD
Head, Center for Frontier Research ~ KURATA, Nori

REYMREY Y —R

Head , Genetic Strains Research Center

Chief Research Fellow, International Institute for Advanced Studies

(FIAES)

LmiERREY Y —K
Head , Center for Information Biology
&R - 7Y b=T VIR

Head , Radioisotope Center
LYECEREYY—K

Head, Genetic Resource Center

(FTRZES)

MREFAICHRDEBESEICDOW T IRXIGEBREDOKRDICIHUEBEZT S,
The board members give advice to the Director-General and/or the Advisory Committee regarding the principles and policies of the institute.

EWRFBS
IWATSUKI, Kunio

W FE
SAKAKI, Yoshiyuki

{(UE:37:
TAKEICHI, Masatoshi

RRREREHE
Emeritus Professor, The University of Tokyo
SBREIMRZRER

President, Toyohashi University of Technology

W TBENRCFRAMESE - BENFREMR YK

Director, Center for Developmental Biology, RIKEN

Walter J. Gehring
Tim Hunt !
Institute

John Sulston Instit
The University of Manchester

Eric Wieschaus Professor, Princeton University

Emeritus Professor, Biozentrum, University of Basel

Principal Scientist, Cancer Research UK, London Research

Chair, Institute for Science, Ethics and Innovation,

fSETHEE Office of Strategy Planning and Coordination ZEEERIZER NIG Committees
PR DIEED T R A, T, S LHROME AEZTO>Eeblc. ZERE ZER ZERZ %8R
BRI EEBEZEICHINT D, Committee Chair Committee Chair
Under the Director-General’s supervision, the Office handles research plans, evaluation, Jf3EstBEZEER AR = BoFERAEETeZE2 FH &
Industry-Academia partnerships, planning and coordinating public relations as well as Future Pl . GOJOBORI, Takashi R binant & . ts UEDA R
corresponds to Office of Strategy Planning and Coordination, ROIS. %uir; az‘llng 71(@[\2 akashi  Recombinant Experiments , Ryu
w _— w BZEx Tt BYEBREER WaBE
gﬁ%ﬁ@;iﬂlé ' Gﬂo%)ﬂsﬁom Takashi MRERETR Y S8 (AR Budget ARAKI, Hiroyuki Animal Experiment SHIROISHI , Toshihiko
esearch Planning » 1akashl - Transdisciplinary Research  NIKI, Hironori Snmg e = A = _ N
A2HE0D Integration Center Eﬁuﬁ_iﬁg’g‘ﬂ i{;ﬁi\t—t}s}% Takehik BEN - K BEEEZER EIEEE
KURATA, Nori SHiIEY J:EH %E acility Management ' €NiKO " Fire & Disaster Prevention General Manager
» (=D SN S s o o
WAEE Evaluation UEDA, Ryu FOBREEER NEE—  syacarsss  9EEEECS-&
SHIROISHI, Toshihiko  [3%R - &1E41EY SAREER Common Equipment  KAWAKAMI, Koichi  Genetic Resources Head, Genetic
FeARshSZ Public Relations/Intellectual SUZUKI, Mutsuaki BB T 51 BZER NN N Re\sour::e Center
ARAKI, Hiroyuki Property Computer FUJIYAMA, Asao NOXNEER WakE
MEESa :$ § Mouse Bioresource SHIROISHI, Toshihiko
Libz:’ - SAWA. Hitoshi ARINEBR BEEDD
AR = RS e . . . b=F—m22 B A E— Rice Bioresource KURATA, Nori
BEESFEHEREEZES  Inter-University Collaboration Committee = 8 g Soresour -
Seminar NONOMURA, Kenichi j(ﬂ%(hé,a‘% LKT:% .
(§§§) Chair HERSS %{6\@{: E.?Oh Bloresourci ﬂlKﬁ Hironori
A/ BT RIS NIG Projects KAKUTANI, Tetsuiji NSAXUNBLE - WFZRER BIFTR
KAKUTANI, Tetsuji Professor, Department of Integrated Genetics LBEER {CARIRE Harassment Prevention  Vice-Director
(FIY4ZEE) Non- NIG members Publicity NIKI, Hironori lil;?’;/br_" i%gfiﬁﬁ KARINER
sarmzEn TN AR iR e AIS—I18 T eorome OKUEO, Kosal
TACHIDA, Hidenori Professor, Faculty of Sciences, Kyusyu University Intellectual Property MAESHIMA, Kazuhiro Rteslgsaroch uman enome » osaku
N =@ BITHEABCERAR $E BERNSZRATR D 9-I-T74005— BEHRZEERER FeARshZ TEBERER AL
MATSUZAKI, Fumio Group Director, Center for Developmental Biology, RKEN Rl Safety ARAKI, Hiroyuki Safety & Health ARAKI, Hiroyuki
(FFNZEE) NIG members DNAT—SHZAIREES SAFIR ARERESS e
BEB= S AEGIE RS DNA Database Advisory TAKAGI, Toshihisa Conflict of Interests Director-General
KAKUTANI, Tetsuji Professor, Department of Integrated Genetics BLEEEYEZRER HiEt
HiERE = EmiEmRifRt 5 —%i% Museum of Genetics ~ SAITO, Naruya
ja]ffg;l Takashi :é]ca%ei?ig}e?:gg%nformanon Biology ERY LTRSS Y ?‘/ﬁ\

L= ) MBS TR 7L ) Internationalization AKASHI, Hiroshi
KOBAYASHI, Takehiko Professor, Department of Cell Genetics . N .
Iy SRR e BIMRBEEZEAR IWMHE
HIROMI,Yasushi Professor, Department of Developmental Genetics PD selection KOBAYASHI, Takehiko
z K BEECEMR TS —HFE
SAWA Hitoshi Professor, Structural Biology Center
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DNATF—4TRzSFIFEZEER Fi9EE DNA Database Advisory (Non - NIG members)
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KINJO, Akira Associate Professor, Institute for Protein Research, Osaka University 1 ATsUOKA, Satoshi  Professor,Tokyo Institute of Technology Global Scientific Information

ZJll A RRIFRFAFR EHETIFMER B and Computing Center

KUROKAWA, Ken gé?]fglsg;'é%g?ewégt;;%%{g&%’;’:}g‘gg;’ Schooland Graduate K& ¥ ERERERFR MRERSENR Y Y— LEEERRE

EK%T%? 0f) RESRMEREE) (YA IVAT—IR—AUV5—CEBEE 2R MIZUSHIMA, Hiroshi l(é?;géegg&&;sgag:ga@enter for Public Health Informatics,National
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EINgE TIT—H A% eat HE - CSOMIBYIE MIYANO, Satoru Professor, Human Genome Center, Institute of Medical Science,

NAGASU, Takeshi OFFICER, Special Associate to Chief Scientific Officer, Eisai Co., Ltd. e Un|_\{_ersﬂ¥ of T?k¥° _ . N

BAER AR IRERAR BN /IR LS - 7 /L2100 10 iﬁﬁfﬁ A fEﬁi§ﬁ?Wf%K27/Afﬁtf?—%%ﬁ_l
o . ) ) MUTO, Kaori ssociate Professor, Human Genome Center, Institute of Medical

NAGAMLRA,Yosiali Drector Senameerouice U grogenamicsreseacn T o

FREBIET RRAZALRI BB LR 508 [SESILES RRAFAF A RABAB AR B0%

HATTORI, Masahira Professor, Graduate School of Frontier Sciences, University of Tokyo SUGANO, Sumio Professor, Graduate School of Frontier Sciences, University of Tokyo

BEEC ATRE AR ISR S (470 /0Y—tY5— LEBEE  Sang-Hyuk Lee Korean Bioinformation Center, Director

FUJITA, Nobuyuki

BLTHRARBRLERER

Director-General for Genomics and Biosafety, Biological Resource
Center, National Institute of Technology and Evaluation

N &RE

Recombinant Experiments Committee (Non - NIG members)

RS FERIABED AT T —RRT REAERREL B& === HARPEAB IR

AKIYAMA, Yasuto Chief, Immunotherapy Division, Shizuoka Cancer Center Research Institute ODA, Tsukasa Professor, School of Law, Nihon University
BY)REREER FHEE  Animal Experiments Committee (Non - NIG members)

BRIEE BRI RSP IR S ERHR

SHIOJIRI, Nobuyoshi  Professor, Faculty of Science, Shizuoka University

EMECEFRRER
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Genetic Resources Committee (Non - NIG members)
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AKASHI, Ryo
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ABE, Jun
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ISA, Tadashi

fEE—5

INABA, Kazuo
RRFF
URUSHIHARA, Hideko
AmE &

EZURA, Hiroshi
KRERS

OKUMA, Moriya

N\ IREF
OGASAWARA, Naotake
FEEZE

OKADA, Kiyotaka
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OKAMOTO, Hitoshi
/\EHE—

OBATA, Yuichi
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KATO, Shunichi
FFEE

KANEKO, Yoshinobu
TREE

KAWASE, Makoto
SOt 1Ffe
KAWACHI, Masanobu

BiZ B
KUSABA, Makoto

e
KURAMOTO, Takashi

/)\FRIEES
KOBAYASHI, Masatomo
R
SAKAIZUMI, Mitsuru
iz i

SATO, Kazuhiro

AN —EA
SUZUKI, Kenichiro

FHIE=
SUMIDA, Masayuki
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BB KFRFEEER MR RIBIR

Professor, Department of Animal and Grassland Science, Miyazaki University
EEEBRERZREF M TR AR

Professor, Research Faculty of Agriculture, Hokkaido University
BRI R IR A AT IR

Professor, National Institute for Physiological Sciences
FRKE THRERBRE I —K

Director, Shimoda Marine Research Center, Tsukuba University
FORKER PR mn IR 2R AR

Professor, Graduate School of Life and Environmental Sciences, Tsukuba University
FRKER PR R PR REIR

Professor, Graduate School of Life and Environmental Sciences, Tsukuba University
IRATBUE N CF AR SRR A 7 UV -2 BV 5—2R
General Manager, RIKEN BioResource Center

KRB ZEMAERAZR

President, Nara Institute of Science and Technology
BAREM B EREY PR R

Director-General, National Institute for Basic Biology
WATBE N R R et ey s —alty 5y —k
Deputy Director, RIKEN Brain Science Institute

IATBE N RTINS A 2 Y — AV 5 —&k
Director, RIKEN BioResource Center

RBRPEZHBHR

Professor, School of Medicine, Tokai University
KBRARZ R T AT

Professor, Graduate School of Engineering, Osaka University
BUTBEANREEYEFMAMETEREY Y —R
Director, Genetic Resources Center, National Institute of Agrobiological Sciences
BUTHENERR AN ERREN R 2 S -t ERRE A EER

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

[NERFRF IR B BYE T T RERRIEHR
Director, Laboratory of Plant Chromosome and Gene Stock,
Graduate School of Science, Hiroshima University

RERER P IRE AR N EE YRR R EIR
Associate Professor, Institute of Laboratory Animals, Graduate
School of Medicine, Kyoto Universiry

ISTATBUE NI AR FRITZRT A AUV — AV 5 —ZR
General Manager, RIKEN BioResource Center
RRFIBAEHIT

Professor, Faculty of Science, Niigata University
BLAFEREMRFMFAHEAS - FHENERNA 54K

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

BT EN R HEEATRERE) (74T 0 /0I -9 —8%E
Counsellor, Biological Resource Center, National Institute of Technology and Evaluation
[LESRFPARZ G AR BRI TR R

Professor, Laboratory for Amphibian Biology, Graduate School of
Science, Hiroshima University
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TAKANO, Toshiyuki
HRED
NAKAGATA, Naomi
HiE BE
NAKAGIRI, Akira

TR
NAKATSUJI, Norio
FRASAER

NAKAMURA, Taro
S NESS
NAKAMURA, Yukio
BBZAEHET
NASUDA, Shuhei
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NARUSE, Kiyoshi
iz ==a il

NISHIO, Takeshi
CHRZ=Z
NITASAKA, Eiji
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NITO, Nobumasa
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BANNO, Yutaka
THEX

HIRAI, Hirohisa
B R
FUKAMI, Kaoru
REATE
FUKUDA, Hiroo
=TI
FUJISHIMA, Masahiro
BH #®

MASUI, Tohru
LN
MATSUI, Yasuhisa

HRE—
MATSUURA, Keiichi
HAE % —
MATSUDA, Yoichi
=wneT
MITANI, Shohei

REB I AT 30 Y a0\ TEGEREY Y —HIX
Professor, Drosophila Genetic Resource Center, Kyoto Institute of
Technology

REARPEMERINE - METY Y-
Professor, Institute of Resource Development and Analysis Center for
Animal Resources and Development, Kumamoto University

BRXZEZBNEEREESOERERNAEY Y —K
Director, Fungus/Mushroom Resource and Research Center,
Faculty of Agriculture, Tottori University

REXFYE—HIRRE Y AT ARE

Director General, Institute for Integrated Cell-Material Science, Kyoto University
RBRAIIRZARAFIEA I TR

Professor, Graduate School of Science, Osaka City University
WIATEOE N EE AR RRM AT A AUV — A V5 —=R
General Manager, RIKEN BioResource Center

RERFR PRI B

Assitant Professor, Graduate School of Agriculture, Kyoto University
BRI MR ERR Y PP A RUR

Associate Professor, National Institute for Basic Biology
RIEKERF IR AT IRIBIR

Professor, Graduate School of Agricultural Science, Tohoku University
TUNARZRZ BRI T B AR

Lecturer, Graduate School of Science, Kyushu University
SRS T PRI 7 5 —&

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

TUNKEER IR R A RIR

Associate Professor, Graduate School of Agriculture, Kyushu University
REKXFEREMEAR

Director, Primate Research Institute, Kyoto University
IATBOE N LR RRM A A AUV — AV —=R
General Manager, RIKEN BioResource Center
RRAFRZFIEL IR R

Professor, Graduate School of Science, University of Tokyo

IIOKRF R RIE THMREIBIR

Professor, Graduate School of Science and Engineering, Yamaguchi University
IR TROA N RSP - AR E RIS AR R

General Manager, Department of Disease Bioresources Research,
National Institute of Biomedical Innovation

LRI EZ A BERERERZ ¥ -8

Professor, Institute of Development, Aging and Cancer, Tohoku University

BYATBOEAEN RIPEYERENRE
Honorary Fellow, National Museum of Nature and Science
PEEAFAFREDRIMANMBRE (AU TV AR Y-

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

RRUTFERAZEZBEERIR

Head Professor, School of Medicine, Tokyo Women’s Medica University
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MOR], lkue Professor, Graduate School of Science, Nagoya University YAGUCHI, Takashi Associate Professor, Management Unit, Medical Mycology Research
FRHFIES HTTBOE N AL TR A A RIS ponen Chiba e
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. ‘ ‘ = NI SATEUE NIRRT \A 4 Y — AV 5 —2R
MORIWAKI, Kazuo Special Adviser, RIKEN Tsukuba Institute YOSHIKI, Atsushi General Manager, RIKEN BioResource Center
YOANEER FHMEE  Mouse Bioresource Committee (Non- NIG members)
EE— BIRE N TERRARRmRE - BN RamR e 5—I-J74L05—-  fHEE—BD I TBOENERRBI R ER - BB RRFEmE ) —5 —
AIZAWA, Shinichi Group Director, Center for Developmental Biology, RIKEN Kobe Institute MATSUDA, Junichiro Head, Department of Disease Bioresources Research, National
. N - Institute of Biomedical Innovation
RS EIE RAREARREYPRIATAT—EZ Y MAFESBE s PN ) . .
ITO, Toshio Director, Marmoset Research Department, Central Institute for FRIAHIER ?ElLﬁ.ftﬂZ/i)\fEﬂjff—ﬁﬁ%Pﬁﬁ,ﬁﬁﬁ%ﬁﬁ/\/fZ'U V=AY R
Experimental Animals MORIWAKI, Kazuo Special Adviser, BioResource Center,RIKEN Tsukuba Institute
INIEA— WTBUE N EERRRFRIRR A T UV — AV 5 —&k J\HfE— FRARZEZERRBE
OBATA, Yuichi Director, BioResource Center, RIKEN Tsukuba Institute YAGAMI, Kenichi Professor, Faculty of Medicine, University of Tsukuba
FRLEAERF RRARFERZ NN EERE IR TR & AR — RARZPLEGERME - IRV 52K
KAI, Chieko Director, Laboratory Animal Research Center, Institute of Medical YAMAMURA, Kenichi Professor, Institute of Resource Development and Analysis,
Science, University of Tokyo Kumamoto University
ZNE R ARFREGRERFROMAEZEMRE = = BARE N EEMARFRIIARM) A 4 — At 9 —REEBRER
KOMINAMI, Ryo Visiting Researcher, Graduate School of Medical and Dental YOSHIKI, Atsushi General Manager, Experimental Animal Division, BioResource
Sciences, Niigata University Center, RIKEN Tsukuba Institute
BEAE— BRI MBI AN R ENIESG RSEFIEARREEZHREMAEENRE
SHIGEMOTO, Ryuichi Professor, National Institute for Physiological Sciences YONEKAWA, Hiromichi Visiting Researcher, Tokyo Metropolitan Institute of Medical
IRLEES FHAFAZRESTRNNEE YRR HRE solence

SERIKAWA, Tadao

A RINEER FINEE

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

Rice Bioresource Committee (Non- NIG members)
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ASHIKARI, Motoyuki Professor, Bioscience and Biotechnology Center, Nagoya KUMAMARU, Toshihiro Associate Professor, Institute of Genetic Resources, Faculty of
University Agriculture, Kyushu University
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ISHIKAWA, Ryuiji Professor, Faculty of Agriculture and Life Science, Hirosaki  Doi, Kazuyuki Associate Professor, Graduate School of Bioagricultural
University Sciences, School of Agricultural Sciences, Nagoya University
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EBANA, Kaworu Chief Researcher, Genetic Resources Center, National Institute NAGAMURA, Yoshiaki Unit Leader, Genome Resource Unit, Agrogenomics Research
of Agrobiological Sciences Center,National Institute of Agrobiological Sciences
REFTEH FURAKZRZ A mRERI 2 R RRBE NG REERFEYEAERFANAMR Y 5 —38%
OKUNO, Kazutoshi Professor, Graduate School of Life and Environmental Sciences, =~ MATSUOKA, Makoto  Professor, Bioscience and Biotechnology Center, Nagoya University
Tsukuba University . A | A e B A TTT P e -
n — DR N ZH & TUNARER BRI TR R
$ *ﬁ RERFAZHREAMAREE YASUI, Hideshi Associate Professor, Faculty of Agriculture, Kyushu University
OKUMOTO, Yutaka Professor, Graduate School of Agriculture, Kyoto University )f%;tt:{i
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“lmﬂ g% IMEARPRFE) A F VA T AFRHE YOKOI, Shuiji Associate Professor, Faculty of Agriculture, lwate University
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&R BEHERZEYEEERREN BN R Y 5 —H% YOSHIMURA, Atsushi  Professor, Graduate School of Agriculture, Kyushu University
KITANO, Hidemi Professor, Bioscience and Biotechnology Center, Nagoya University
KIEE/I\EER FIHEE E. ColiBioresource Committee (Non- NIG members)
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AIBA, Hiroji Professor, Pharmaceutical Sciences, Suzuka University of Medical Science SATO, Tsutomu Professor, Faculty of Bioscience and Applied Chemistry, Hosei
e = - =i o University
MLEE RERE DA )V AMRIEIER . o Lo
AKIYAMA, Yoshinori Professor, Institute for Virus Research, Kyoto University &ziﬁl‘%g hik #%ﬁﬁ?%%%ﬁ?ﬁi R0 U
ZSAlL B A At A Ty = = INE, Y i rofessor, College of Science, Rikkyo Universit:
IREHER BESR B ARSI R R SEKINE, Yasuhiko O oenee Ty e
ITAYA, Mitsuhiro Professor, Institute for Advanced Biosciences, Keio University Ht = RRIERFARZGEET AR
. . NN ] - TANAKA, Kan Professor, Interdisciplinary Graduate School of Science and
REEHERD . Rgﬁﬁﬁﬁ?ﬁﬁﬁiﬁﬂ?%?ﬁﬁ o Engineering, Tokyo Institute of Technology
ITQ, }iorealq \Professtl):‘ :::ﬁu;ty of Life Sciences, Kyoto Sangyo University ﬁ% = KPR A S P S R S R S B T S
PBREAER TR A RPERHIR TOBE, Toru Professor, Division of Health Science, Graduate School of
UTSUMI, Ryutaro Professor, Faculty of Agriculture, Kinki University Medicien, Osaka University
S e s ~ )= SE==) NN —
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OGASAWARA, Naotake President, Graduate School of Information Science, Nara Institute HAYASHI, Tetsuya Director, Frontier Science Research Center, Miyazaki University
. of Science and Technology KAOSE FEAFBEREZWME LY I—)\(F UV —IAEBER
N =i RBXFEFMAPTEERE YAGUCHI, Takashi Unit Leader, Management unit, Medical Mycology Research
OGURA, Mitsuo Professor, School of Marine and Technology, Tokai University C81ter, Chiba\ University ) B
XTI FUNA A 2 B S T 2o B HIEXZ RREEAZIOAEMRFHER
KATAYAMA, Tsutomu Professor, Graduate School of Pharmaceutical Sciences, Kyushu University ~ YOSHIKAWA, Hirofumi  Professor, Faculty of Applied Bio-Science, Tokyo University of Agriculture
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KAWAGISHI, Ikuro Professor, Faculty of Bioscience and Applied Chemistry, Hosei University YOSHIDA, Kenichi Professor, Graduate School of Agricultural Science, Kobe University
b~ L BIETETARGESEZES YRS  Ethics of Human Genome Research Committee (Non- NIG members)
AR BARFEEHIE I\HAERER BT =S ESE R
AOKI, Hisanao Emeritus Professor, Nihon University KOBAYASHI, Setsuro Teacher, Mishima Kita High School
J\H F HAKREEFE AR FOETF BRI A IER AR
ODA, Tsukasa Professor, School of Law, Nihon University NOGUCHI, Motoko Part-time Lecturer, Shizuoka University
BiEET RNBIEEEREYI—BE EEYF RuEENMESFEMEER
KUROSAWA, Keniji Director, KANAGAWA Children's Medical Center WATANABE, Taeko Curator, Sano Art Museum
BN ZES FIMEE  Conflict of Interests Committee (Non-NIG members)
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SETO, Atsushi

Professor,Otaru University of Commerce
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Research Staff & Students

& =B Director-General KATSURA, Isao
FEll[ESS RiEE = Vice-Director GOJOBORI, Takashi
BFrE AL Vice-Director ARAKI, Hiroyuki
MEEE G F)IBER Head FUKAGAWA, Tatsuo

[ HFEGHZEEFS  Division of Molecular Genetics

] = Prof. FUKAGAWA, Tatsuo
B % B #Fh Assist. Prof. HORI, Tetsuya
By = FREFESY Assist. Prof. NISHINO, Tatsuya

ELHETRE HIEINF
BLfRE RIRDRYT,XURT  Postdoc PERPELESCU, Marinela
[EnRiiEsi=] SllaEs Postdoc KAGAWA, Naoko
A D5 EARER D5 Student SOKENDAI  TAKAG!, Keiji

#FAR D1 F4)0b, ]2 DLstudent SOKENDAI NAGPAL, Harsh

NIG Postdoc FURUTA, Maiko

O] D TFHHEMRZ  Molecular Mechanism Laboratory

B % NeEa=1iz) Assist. Prof. SEINO, Hiroaki

O L2 Z EMZTEFY  Division of Nucleic Acid Chemistry

EEHIR 7-939, 94171 C.  Visiting Prof. EARNSHAW, Wiliam C.
ZEHIF <)V, Y3 F. Visiting Prof. MARKO, John F.
mREs G I\MEE Head KOBAYASHI, Takehiko

[ #MRECHRZTEFY  Division of Cytogenetics

% I\ Prof. KOBAYASHI, Takehiko

B # ERAESE Assist. Prof. IIDA, Tetsushi

B % TR+ Assist. Prof. AKAMATSU, Yufuko

BTHRE  FEEZE Postdoc SERIZAWA, Naomi
A= R

g@ﬁ%gé {ELQAREIBF gzzgvslesearch SASAKI, Mariko

WA D4 EEZ
WA D3 #ERIaIE
WA D3  SBAKX

D4 Student SOKENDAI HAEIWA, Haruna
D3 Student SOKENDAI  UNOSAWA, Eri
D3 Student SOKENDAI  TAKAHASHI, Akihiro

(] AP E(CITZTERFY  Division of Microbial Genetics

B = FiARshZ Prof. ARAKI, Hiroyuki
B % HERE] Assist. Prof. TANAKA, Seiji
By # HEEA Assist. Prof. HIZUME, Kohiji
wrifrg HPEsE Postdoc TANAKA, Yoshimi
#wrrg K2 B Postdoc YAGURA, Masaru

#abA DS B ERE D5 Student SOKENDAI  MAKINO, Nishiho

[ M EB R EMZEFY Division of Cytoplasmic Genetics

ZEHIR JIIvh, T4 Visiting Prof. SHERRATT, David
ZEHIR OZAZTA>, ORZ— Visiting Prof. ROTHSTEIN, Rodney
mERr G )| EE— Head KAWAKAMI, Koichi
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O F45&GiAZRERFY  Division of Developmental Genetics

I ILE Prof. HIROMI, Yasushi
B % FREZERE Assist. Prof. ASAOKA, Miho
B # =S Assist. Prof. HAYASHI, Takashi

O #4&ERFZREFS  Division of Developmental Genetics

B % BEK @ Assist. Prof. SHIMIZU, Hiroshi

O e EECIFZREBFY  Division of Neurogenetics
£

= aEEA Prof.
By # KEFFHS Assist. Prof.

B iR o JSPS R h
argRE SBUTA Fellow

8K DS aHRY

IWASATO, Takuiji
MIZUNO, Hidenobu

KATORI, Shota

D5 Student SOKENDAI  IWATA, Ryohei

MR DS an D5 SOKENDA, ,
Crpmrn  AERR pspeseachrelowne SUZUKL Ayumi
fSEFA D5 '~ %) D5 SOKENDA

(HRRBITARR) BIVI1D  preseachelowpe LU0 Wenshu

R D1 HR{EE D1 Student SOKENDAI NAKAZAWA, Shingo

[ ¥DHRFEAETAZEA0FY  Division of Molecular and Developmental Biology

I == Prof. KAWAKAMI, Koichi
B % ZEINFF Assist. Prof. ASAKAWA, Kazuhide
By # ik ¥ Assist. Prof. MUTO, Akira

EEHELHRE H=E
FaHA D5 S, 757 4—7 D5Student SOKENDAI LAL, Pradeep
K D4 ST
faBTR D3 7452, 74—/{w% D3 Student SOKENDAI AILANI, Deepak

FABR D1 35-274=7Y,7/f)1- D1 Student SOKENDAI MILLER, Steven Andrew

NIG Postdoc TANABE, Hideyuki

D4 Student SOKENDAI  YOSHINO, Akiko

[ B EEEEMZEFT  Division of Physiological Genetics

BEEHE T4, 70-1FY  Visiting Prof. ENGERT, Florian
ZEHR J7-0v4,74U-> Visiting Prof. FURLONG, Eileen
Az 3F) RBIERRE Head SAITOU, Naruya

[ &£MEGHAZTERFY  Division of Population Genetics

el AR Prof.

By % FELLIfE A Assist. Prof.
FaBK D5 HEFSH D5 Student SOKENDAI  KANZAWA, Hideaki
TR D3 NyF7-79F 77471 D3 Student SOKENDAI HETTIARACHCHI, Nadeeka

SAITOU, Naruya
SUMIYAMA, Kenta

FaHfA D3 IR 74595 7793 D3 student SOKENDAI  BABARINDE lsaac Adeyemi

[ ELEGIAZIERFY  Division of Evolutionary Genetics
E FPHT edT  Prof.

By % RHBE# Assist. Prof.
8RR D2 =317, &)\ D2student SOKENDAI MISHRA, Neha
BEHARE  FELEA

AKASHI, Hiroshi
OSADA, Naoki

Research Student ITO, Fumito

[ EsmEnZEMM7TEPY  Division of Theoretical Genetics
EEHR J1YA\=13-7-Y Visiting Prof. von HAESELER, Arndt
EZEHIR BE BE= Visiting Prof. LONG, Manyuan




WFRER ()

BEHEC

Head

KAKUTANI, Tetsuji

O NFEB{aifZTEPY  Division of Human Genetics

E

B &
BEHELMRE
BIfmE
FERE
[ERRTiE!
BEMRE
AR D1
LN e

./ _EikER
Hhe—=
IFLTAEY—A
HAfE {52
PHIER
LLIFHRER

GT 4=, P40
OxXg, \xwt
A7, DU—R TA

Prof.

Assist. Prof.

NIG Postdoc
Postdoc

Postdoc

Postdoc

Project Researcher
D1 Student SOKENDAI
Research Student, SOKENDAI

INOUE, Ituro
HOSOMICHI, Kazuyoshi
JINAM, Timothy A.
NAKAOKA, Hirofumi
HAYANO, Takahide
YAMADA, Shirou
GURUMURTHY, Aishwarya
ROMERO, Vanessa
OMER, Waleed Hussein

[ BfEE&GifZRERFY  Division of Agricultural Genetics

g

B #

B %
EEHELRRE
[EETiE =]

8K D4

KRIHERMEIFRE
(RRRFRZ)

BEHEC
TeiER—
BEFEH
B OET
T =
Rik =
FEE B

Prof.

Assist. Prof.

Assist. Prof.

NIG Postdoc
Postdoc

D4 Student SOKENDAI

Special joint researcher

[ R#pERRZTERFY  Division of Brain Function

HER
B #
HAZiTiRE
=RBIRE

FHEfEDH
JIBBEZ
EFEF

Assoc. Prof.
Assist. Prof.

JSPS Research
Fellow

KAKUTANI, Tetsuiji
INAGAKI, Soichi
TARUTANI, Yoshiaki
TO, Taiko

FU, Yu

HOSAKA, Aoi

ITO, Tasuku

HIRATA, Tatsumi
KAWASAKI, Takahiko

MOHRI, Akiko

O ISEEEZEEMRZTEFS  Division of Applied Genetics

HEHE
ZEHR

TVy—k )

TEQARIBLZ
Y=FIVEY,07A

LB &

Visiting Prof.
Visiting Prof.

Head

SASAKI, Hiroyuki
MARTIENSSEN, Rob A.

HIROMI, Yasushi

[ 9 FH#EEF%Z  Molecular Function Laboratory

HER
[EExTiEH=]
HASREE
=RBIMRE

iiEH=]

L] Esp X s iz

HEER
BLHEIRAE
BERE

EEIA
TEEY
PSS T
RS

FEB=
|LIEEgRA
N8

Assoc. Prof.
Postdoc

JSPS Research
Fellow

Researcher

Assoc. Prof.
NIG Postdoc

Postdoc

KANEMAKI, Masato
NATSUME, Toyoaki

NISHIMURA. Kohei

WATASE, George

Motor Neural Circuit Laboratory

HIRATA, Hiromi
YAMADA, Kenta
OGINO, Kazutoyo

[ HAEMAE(EIZEE  Symbiosis and Cell Evolution Laboratory

FHEERIR
FERE
BERE
[ERsTiE!
[EEliE =]
HAZiriRE
=RBIRE
iR D2
A D1

=REED
EERUF
SHBT
EEET
BRET

BREC

FRREL
FIREAF

Project Assoc. Prof.
Postdoc
Postdoc
Postdoc
Postdoc

JSPS Research
Fellow

D2 Student SOKENDAI
D1 Student SOKENDAI

MIYAGISHIMA, Shin-ya
KABEYA, Yukihiro
SUMIYA, Nobuko
HIROOKA, Shunsuke
ERA, Atsuko

FUJIWARA, Takayuki

NAKAMURA, Mami
UZUKA, Akihiro

O &feE

B
ELH

BHAZF
ExS2all
BAZ
EXS5ll

R JtE B
%8 HEEA
mEZ B
2 IRET

Project Assoc. Prof.
Postdoc

JSPS Research
Fellow

JSPS Research
Fellow

LEM%RZE  Ecological Genetics Laboratory

KITANO, Jun
YOSHIDA, Kohta

ISHIKAWA, Asano

KAWAJIRI, Maiko

[ DMEEY2ZEE  Centrosome Biology Laboratory

BEERR b 1A Project Assoc. Prof.  KITAGAWA, Daiju
BEHETHEE KH NIG Postdoc OTA, Midori
BiMRE  WEAlGT Postdoc MATSUURA, Rieko
BLIARE  HIBRT Postdoc YOSHIBA, Satoko
BHifRE At X Postdoc SHIRATSUCHI, Gen
AR D1 74, 723+!) Distudent SOKENDAI GUPTA, Akshari
tUy—RGH WAEE Head SHIROISHI, Toshihiko

L] iFLEETI R E

3 ® WaBE
By % EHST
EETELHEE B S8
BrRe  EWHFOT
[ERuii =N =
[ =R i N

Prof.

Assist. Prof.
NIG Postdoc
Postdoc
Postdoc

Postdoc

Mammalian Genetics Laboratory

SHIROISHI, Toshihiko
TAKADA, Toyoyuki
MOURI, Kousuke
SAGAI, Tomoko
AMANO, Takanori
KATAOKA, Taro

L] RETZFHZE  Mammalian Development Laboratory

El EERET
By % EE =

B TEEET
EEtiEe B &8
BHARE 2 R
WIAADS VLT
#wHA D4  ROHHI
WA D4 BHFRIE
#WHAD3 A, I\ EV

Prof.

Assist. Prof.

Assist. Prof.

NIG Postdoc
Postdoc

D5 Student SOKENDAI
D4 Student SOKENDAI
D4 Student SOKENDAI
D3 Student SOKENDAI

Special joint researcher

SAGA, Yumiko
KATO,Yuzuru

AJIMA Rieko

ZHOU, Zhi

WU, Quan

KOIKE, Hiroko
SAKAGUCHI, Akane
SAKURAI, Takayuki
PUI, Han Pin

ZHAO, Wei

O YO XBHEAZTE  Mouse Genomics Resource Laboratory

HER
B #
LHTIPN
LHTIPN

[ /\Buga

HEEIR
B %
Rl

[ /BYnEGIfZRE  Plant Genetics Laboratory

E
B %
[EExii
Rl
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D1 MFEKSE

BHAIR
HEHDD
PRIl

RE

BHEDD
AREE
RE  BEMSL
RE YIVMY NY2-
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MAHEHE MEE

Assoc. Prof.

Assist. Prof.

D5 Student SOKENDAI
D1 Student SOKENDAI

Assoc. Prof.
Assist. Prof.

Postdoc

Prof.

Assist. Prof.
Postdoc
Postdoc

Postdoc

KOIDE, Tsuyoshi
TAKAHASHI, Aki
TANAVE, Akira
MATSUMOTO, Yuki

FBFAFIZZE  Model Fish Genomics Resource Laboratory

SAKAI, Noriyoshi
SHINYA, Minori
KAWASAKI, Toshihiro

KURATA, Nori
KUBO, Takahiko
FUJITA, Masahiro
SHENTON, Matthew
WANG, Zi-Xuan
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O EEYSEMCIRE  Microbial Genetics Laboratory

# (e S
B % BAECK
EEHELHRE BA
BrFRE  BEEA
BinE  KHR—
SislinR T

L \EHEYhEnitsR=

B B | &
B % i &

Prof.

Assist. Prof.
NIG Postdoc
Postdoc

Postdoc

JSPS Research
Fellow

Prof.

Assist. Prof.

NIKI, Hironori
AOKI, Keita
OKAMOTO, Sho
NOZAKI, Shingo

YANO, Koichi

NAKAI, Ryosuke

Invertebrate Genetics Laboratory

UEDA, Ryu

KONDO, Shu

[ R#FIEMIFEZE  Genetic Informatics Laboratory

IR LIS ERfCF

Assoc. Prof.

YAMAZAKI, Yukiko

O £YEGERIGHRIIZZE  Genome Biology Laboratory

R RIS
e LA
REMRE  FASH
REMRE  EHEDHF
BrirEe  EEHRL

TVs—Rk F) FTALLZ

Project Prof.

Assist. Prof.

Project Researcher
Project Researcher

Postdoc

Head

KOHARA, Yuiji
ANDACHI, Yoshiki
HIRAKI, Hideaki
UETA, Yumiko

KONNO, Hiroyuki

ARAKI, Hiroyuki

O =485 FIfERE  Biological Macromolecules Laboratory

B ® HIS—12
B % FHEFEER

FRERRTRE
EREEAFAER S 1@
(FIRBRIRE)

A D1 SH=EH
FEBFR D1 ImR 2

Prof.
Assist. Prof.

Special joint researcher,
JSPS Research Fellow

D1 Student SOKENDAI

D1 Student SOKENDAI

MAESHIMA, Kazuhiro
HIRATANI, Ichiro

NOZAKI, Tadasu

IMAI, Ryosuke

TAMBO, Mai

[ #HRZIEERIAIZRZE  Cell Architecture Laboratory

R A BE
B AR

Assoc. Prof.

Assist. Prof.

KIMURA, Akatsuki

KIMURA, Keniji

[ LHBRMEERITRZE Multicellular Organization Laboratory

O ==
B % FIREA
ECiELHRE HhILEIT
BrifmEe R BT

RERRE  BENT
WA DS HHER
#eETA D2 ERFRE

Prof.

Assist. Prof.

NIG Postdoc
Postdoc

Project Researcher
D5 Student SOKENDAI

D2 Student SOKENDAI

SAWA, Hitoshi
IHARA, Shinji
NAKAYAMA, Sohei
SO, Shuhei
YOKOO, Masako
YOSHIDA, Naoki

UEMURA, Kyohei

O B TSR =E Biomolecular Structure Laboratory

R BIRERERIE
B % FE B
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Assoc. Prof.

Assist. Prof.

SHIRAKIHARA, Yasuo

ITOH, Hiroshi

[ B=FOREATNZE Gene Network Laboratory

HEER
[EEliE =]

TVy—k ()

AN I F
N\MEE

RARRER

Assoc. Prof.

Postdoc

Head

SUZUKI, Emiko

KOBAYASHI, Yuri

OKUBO, Kousaku

O B=BERIMIARE  Laboratory for DNA Data Analysis
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RIS
RHET
BEEY
TEIEE
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Prof.

Assoc. Prof.
Assist. Prof.
Postdoc
Postdoc
Postdoc

Project Researcher

JSPS Research
Fellow

D4 Student SOKENDAI

Prof.

Assist. Prof.
Postdoc

Postdoc

Project Researcher
Researcher

Researcher

GOJOBORI, Takashi
IKEO, Kazuho
NOZAWA, Masafumi
KINJO, Sonoko
SASAKI, Naobumi
MORI, Takahisa

MURAOKA, Masafumi

YOSHIDA, Masa-aki

ISHIKAWA, Masakazu

Genome Informatics Laboratory

NAKAMURA, Yasukazu
KAMINUMA, Eli
NAGASAKI, Hideki
IIDA, Naoko
FUJISAWA, Takatomo
TANIZAWA, Yasuhiro

SAKAMOTO, Naoko

[ F—IR-2EAFEFMAZ  Laboratory for Reseach and Development of Biological Databases

g

BAFX
EEER T
BLHESA

Prof.
Postdoc

Postdoc

TAKAGI, Toshihisa
TSURUSAWA, Takeshi

OKUDA, Yoshihiro

L B-FRIBENZEZE  Laboratory for Gene-Expression Analysis

E

B &

[ EsTiE =]
BLHEIRAE

RARRER
INER 1B
R —*
7 NCIES

Prof.

Assist. Prof.

Postdoc

NIG Postdoc

OKUBO, Kousaku
OGASAWARA, Osamu
HARA, Kazuo

SUZUKI, Ikumi

O L5/ LRITISRZE  Comparative Genomics Laboratory

O
BRI
ERHERAE
BEMRE
BERE
BEMRE

BRLRESR
£ =
BHEARER
S
BARKD I

=H fE

Prof.

Project Assoc. Prof.
NIG Postdoc
Project Researcher
Project Researcher

Project Researcher

FUJIYAMA, Asao
TOYODA, Atsushi
FUKUTA, Kentaro
KIYOOKA, Miho
TSUKAMOTO, Yumi

YOSHIDA, Satoru




B EGED  KRARREK Prof. OKUBO, Kousaku

EISE (3) EONB— Head NONOMURA, Ken-ichi By BGH ERE Assist. Prof. KAMINUMA, Eli
By &G N\EER OB Assist. Prof. OGASAWARA, Osamu
IR FLHE— Assoc. Prof. NONOMURA, Ken-ichi BtHEE = B& Postdoc LEE, KyungBum
B A ?mﬁgﬁb Assist. Prof. MIYAZAKI, Saori BLAEE KIFFH]R Postdoc OKIDO, Toshihisa
e _ .
SIS wmem IO own e TR GAE e usenr
#8HR DB INEFEEBR D5 Student SOKENDAI  ONO, Seijiro - iﬁﬁ;é =s = Postdoc MASH;M:S;J::ga
BEMEE SR Project Researcher AONO, Hideo
BHERRE BHRER Project Researcher TSUTSUI, Haru
LUS—E (B) (AT Head NIKI, Hironori BEMRE |HRIENE Project Researcher FUKUDA, Asami
Tvs—R G BHDD Head KURATA, Nori VPR BRLBER read FUATAMA, Asao
B R G HOkRE Prof. SHIROISHI, Toshihiko HORED - ERLIER prof FUIVAMA, Asao
% B L — brof. KAWAKAMI. Koich % 2 (F) BARFR Prof. TAKAGI, Toshihisa
% ® @  LE &= brof. UEDA. Ryu RSN E )| KARNER Prof. OKUBO, Kousaku
® R G (TR Prof. NIKI, Hironori
B E G BHDOD Prof. KURATA, Nori
RERR GO /RIS Project Prof. KOHARA, Yuji IAZyhEGD I\ Al Head KOIDE, Tsuyoshi
HEHEE (F)  EHFEIE Assoc. Prof. SAKAI, Noriyoshi
HEE R BONE— Assoc. Prof. NONOMURA, Ken-ichi
R ) LSBT Assoc. Prof. YAMAZAKI, Yukiko
B %@ SheEd Assist. Prof. TAKADA, Toyoyuki O BEHTHEL TS A /\— Members at NIG
B %GR XRIFFE Assist. Prof. ASAKAWA, Kazuhide BEERE RS Project Assoc. Prof. YANAGIHARA, Katsuhiko
B B GH HE ¥ Assist. Prof. MUTO, Akira AR BB Project Assoc. Prof. BABA, Tomoya
B B  HEHDD At Prof SHINYA, Minori WO B MR Postdoc SHANG, Wei-Hao
B # () BAEK Assist. Prof. AOKI, Keita RN AT Postdoc KIS0, Avako
By % (%) AFREE Assist. Prof. KUBO, Takahiko RATVTINIIAS BBRER Postdoc GOTO, Tatsuhiko
B % ()  SIBSHD Assist Prof. MIYAZAKI, Saori I NTRE BBRRE Postdoc HARUSHIMA, Yoshiaki
BIVINERRE [RASRE] Postdoc TATSUMOTO, Shoji
RIVIMNELRE BEIRE V& Postdoc KAGOSHIMA, Hiroshi
BIINERE NS Postdoc MATSUMOTO, Tomotaka
TUI-REEIR 1 B Head KATSURA, Isao BTy MetHRE  AOERSA Postdoc WADA, Hironori
W oBE L orof. FUIYAMA. Asao BATIYIIMELRRE  HEARIEE] Postdoc MASUMOTO, Hiroshi
BEEHE D) BE X Project Assoc. Prof. TOYODA, Atsushi BATDYIINAERRE  SEARE T Project Researcher HORIUCHI, Youko
e e L mE Project Assoc. Prof. NOGUCHI, Hideki IV NiERE SERETF Project Researcher MOCHIZUKI, Takako
BIRE e B Postdoc CHEN, Wei BATOVIINGERAE  ARIREE T Project Researcher MATSUZAKI, Ayuko
IR E S RE0sE Project Researcher AIZU, Tomoyuki
HEMRE AlstrE=F Project Researcher  ISHIZAKI, Hinako
BEMRE 1B Project Researcher  EJIMA, Fumiwo O B TR L TLS A >/\— Members at NIG
BHifRE —E=FE—BR Postdoc NINOMIYA,Youichiro
BtimEe THHET Postdoc ARAI, Ritsuko
BIMRE Ak HE Postdoc KONDO, Tomo
tyy—k ) SAFR Head TAKAGI, Toshihisa
% % (F) BEARFR Prof. TAKAGI, Toshihisa
w83 AR Prof. NAKAMURA, Yasukazu S R NEERR Director SUZUKI, Mutsuaki
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BRI C AR E S

Staff of Administration Department and Technical Section

& Director - General 1

iz Professors 22

TERIR Associate Professors 11

BhE Assistant Professors 36

28R Adjunct Professors 10

et Subtotal B (e )

SIRER Administration Staffs 19

FAfTER Technicians 13

=1 Total 101 (Ziﬁﬁgé RS e Adjunct Professors)
SEEE General Manager 3 _FBAE INOUE, Akio

7% {PHEEE General Affairs Project Section

EHE Manager LIS s Ha YAMASAKI, Katsuya
EIESS Deputy Manager 5 |33k HIKICHI, Mitsuo

[] #6875 -8B F — L General Affairs / Education Team
HE G Subsection Chief 3 |#h}5k HIKICHI, Mitsuo

[ AZE- 575 F — L\ Personnel Team
R Subsection Chief  JEiE 5

[ 5E#EF—/. Research Promotion Team

WATANABE, Akira

®HRE Subsection Chief  #5KHIEF SUZUKI, Yumiko
B1#%58 Financial Affairs Section

RE Manager 22 L TOMIZAWA, Hiroshi
BEE Deputy Manager 1RAZL NEGI, Tadahiro
EIESSS Deputy Manager  YEEEFT= HORIGOME, Toshihiro
[ B1#%5F—/\ Financial Affairs Team

HREGR) Subsection Chief  1BARR NEGI, Tadahiro

[ #8EF — L Supplies Team

#“RE Subsection Chief  $5ARKEEL SUZUKI, Masatoshi

[ 5E5%F — L Facilities Team

%E G Subsection Chief  JEEEF|7= HORIGOME, Toshihiro
BEREF Manager ABHEDbD KURATA, Nori
BERMEE Deputy Manager AR YATA, Katsunori
%L Animal Unit

ERIGRE Jechnical Group-l -y g — MIZUSHINA, Yoichi
T E Technical Staff KEFahZ YANO, Hiroyuki

T E Technical Staff b N KISO, Makoto

b5k =] Technical Staff  HiIEFEIE MAENO, Akiteru
BiTiE Technical Staff SatE YOSHIOKA, Hiroki
e Technical Staff == YAMATANI, Noriko

1B AL Plant-Microbial Unit

&= Unit Leader XxO B EIGUCHI, Mitsugu
R RE [echnical Group- 53453\ BB FURUUMI, Hiroyasu
ERIRR [echical Groupl th&RST  MIYABAYASHI, Toshie

BTRE Technical Staff A F SAKAMOTO, Sachiko
TERE Technical Staff R =FE=F SAKA, Kimiko
#4229 Mechanical Unit

MG Unit Leader SHEH YATA, Katsunori
A Technical Staff KAadbhia OISHI, Akane

[l &imepe iiiiia ~ staff of Administration Department and Technical Section

(201348 1 85R%E)
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ICHRETS
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1949

1953

1954
1955

1960

1962

1964

1969

1974

1975

1976

1983
1984

1985

1987
1988

1989
1993

1994

1995

1996

June 1

Aug. 10
Jan. 1
Aug. 1
July 1
Sept. 15
Oct. 1
Apr. 30
Apr. 1
Apr. 1
Apr. 1
Apr. 1
Mar. 1
Oct. 1

Oct. 1

Oct. 1
Apr. 12

Apr. 1
Jan. 12

Apr. 8

Oct. 1

Oct. 1
Apr. 1

June 24

Apr. 1

May 11

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

Prof. Kan Oguma was elected the 1st Director.
Three research departments were reorganized as
the Departments of Morphological Genetics,
Cytological Genetics and Physiological Genetics.
Department of Biochemical Genetics was
added.

Department of Applied Genetics was added.
Department of Induced Mutation was added.
Prof. Hitoshi Kihara was elected the 2nd Director.
Department of Human Genetics was added.
Department of Microbial Genetics was added.
Department of Population Genetics was added.
Prof. Daigoro Moriwaki was elected the 3rd Director.
Department of Molecular Biology was added.

Plant Genetic Stock Laboratory was established.
Dr. Yataro Tajima was elected the 4th Director.
Animal Section was added in the Genetic Stock
Center.

Microbial Section was added in the Genetic
Stock Center.

Dr. Ei Matsunaga was elected the 5th Director.
Reorganized as an inter-university research insti-
tute for joint use by universities. The DNA
Research Center (DNA Structure and Recombi-
nant DNA Laboratories) and the Experimental
Farm were established. The Genetic Stock
Research Center was expanded into five labora-
tories: the Genetic Resources Laboratory was
added and the Animal Section was divided into
the Mammalian and Invertebrate Laboratories.
The DNA Synthesis and DNA Data Analysis Labora-
tories were added in the DNA Research Center.
The DNA Data Bank of Japan began its operations.
The Radio-isotope Center was established. The
Gene Library Laboratory was added in the DNA
Research Center.

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

Dr. Jun-ichi Tomizawa was elected the 6th Director.
The Mammalian Development Laboratory was
added in the Genetic Stock Research Center.
The Gene Function Research Laboratory was
added in the DNA Research Center.

The Center for Information Biology was estab-
lished.

The DNA Research Center was reorganized as
the Structural Biology Center consisting of 5 labo-
ratories (Biological Macromolecules, Molecular
Biomechanism, Multicellular Organization, Bio-
molecular Structure and Gene Network).
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The Genetic Stock Research Center was reorga-
nized as the Genetic Strains Research Center
consisting of 5 laboratories (Mammalian Genet-
ics, Mammalian Development, Plant Genetics,
Microbial Genetics and Invertebrate Genetics),
and as the Center for Genetic Resource Infor-
mation 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 reorga-
nized as the Center for Information Biology and
DNA Data Bank of Japan. The new center con-
sists of 5 laboratories. The Laboratory of Molec-
ular 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-Expres-
sion 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, Compara-
tive Genomics Laboratory and Publicity and
Intellectual Propery Unit, were added to the
Center for Genetic Resource Information.
Reorganized as Research Organization of Infor-
mation 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 estab-
lished. The Laboratory for Cell Lineage, Neural
Morphogenesis and Cell Architecture was
added in the new center.

Advanced Genomics Center was established.
The Research Center was reorganized, The Intel-
lectual Infrastructure Centers (The center for
Genetic Resource Center and DDBJ Center)
and the Support Centers (The IT Unit) were
established.

Dr. Isao Katsura was elected 9th Director.
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Current Biology 3
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Genes & Development 2
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H[EHAZE Collaborative Research

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

As shown in the next page, many collaborative researches are held
every year. In 2012, 106 Collaborative Researches and 13 Research
Meetings have been held and achieved excellent results.
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Based on the application from researchers outside NIG, NIG
researchers collaborate with them for conducting the research
on the subject of application. The following two categories are
solicited for Collaborative Research: [A] and [B]. In Collaborative
Research [A], travel and accommodation expenses are pro-
vided to visit NIG for conducting discussion and experiment. In
Collaborative Research [B], travel, accommodation and
research expenses are provided.

RIBARVAICKDEHRET DSV ARV ES /) NDEEM Analysis of Stress-induced Transposons and Genome Stability
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] Hokkaido University, Faculty of Science
Assistant Professor, Hidetaka Ito

Whether the environment has only a passive role in evolution
by selecting the fittest or it may have an active role in gener-
ating genetic diversity for selection? To answer the question, |
focused on a mobile element, transposon. We demon-
strated that transposon generated stress-tolerant plants. We
also analyzed the organization and heat-induced activation
of the transposon family among several species of Brassica-
ceae. Although most species of Brassicaceae have the
transposon sequences, some have completely lost the trans-
poson during evolution.
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Transposon - activated population that

acquired ABA stress tolerance in Arabidopsis
thaliana.

W29 Research Meetings
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Based on the application from researcher outside of NIG,
Research Meetings in small groups are held to exchange informa-
tion. In each meeting, researchers actively discuss their subject.
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[J Philosophy and Concept

Science today is experiencing a revolution characterized by the
remarkable progress in experimental as well as computing
technologies that enable us to produce and handle a large
amount of data. This is best exemplified in genome science, but
is also true in other fields such as earth, environmental and social
sciences. The Research Organization of Information and Systems
(ROIS) is established to promote research activities of the inter-
university collaborative institutes by integrating their effort to
create new paradigms along this current scientific trend. Each of
the four institutes has its own history and research activities, but
they are selected not because they are specialized in closely
related fields, but they complement each other for future
research development.

Through the interdisciplinary cooperation, we will be able to
create new paradigms that conform to the current science
revolution. In order to explore the new vistas in ROIS, we
organized “Transdisciplinary Research Integration Center (TRIC)”
where collaborative and integrative research projects are
promoted. For the first term, we would like to place emphasis on
biological information, earth and environmental information and
basis of informatics and inference. We would like to expand our
activities to other systems, in the future. By doing so, we hope to
go far beyond the original discipline of each institute, and to
enhance our role as inter-university collaborative research
institutes.
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