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National Institute of Genetics (NIG) was established to carry out broad and comprehensive research in genetics. NIG contributes to the development of
academic research as one of the inter-university research institutes constituting the Research Organization of Information and Systems (ROIS).
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The National Institute of Genetics (NIG) was es-
tablished by the Ministry of Education in 1949, just 70
years ago, for basic research in genetics, as well as its
instruction and promotion. Its history has overlapped
with the explosive development of life science, and we
have produced many outstanding scientific achieve-
ments including the neutral theory of molecular evolu-
tion, the discovery of the mRNA capping mechanism,
and the identification of DNA replication origins, among
others.

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

Currently we have about 400 members working
in research, maintenance, education and supervision.
There are 34 internationally acclaimed groups in varied
fields ranging from bacteria to humans, from molecules
to populations, and from theory to experiments.

We also serve the scientific community in Japan
and the world by providing research infrastructure, in-
cluding the DNA database (DDBJ), bio-resources of
various experimental organisms, and advanced ge-

nomic services.

Our role is to promote our research fields, to share
our research achievements worldwide, and to intro-
duce them to society. There are many wonders in life
science and NIG is dedicated to tackling such myster-
ies from the genetic point of view through collabora-
tion with international researchers and driven by new
discoveries that will lead to improvements in human
welfare. Your understanding and continued support of
our activities is cordially appreciated.

HANAOKA, Fumio Director-General
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Established as a national research institute for conducting integrated
research on Genetics, aiming to study principles of heredity thereby
providing the theoretical basis for solving applied problems. The institute

was also designed for the leadership in, as well as coordination and
promotion of genetical researches in Japan. (Annual Report #1)

@ 1949~ 1983 F (C{Th N I= IR
Expansions from 1949 to 1983
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Started with 3 Departments (Morphological Genetics, Cytological
Genetics, Physiological Genetics). Was expanded to 10 departments by
1969 through adding 7 Departments (Biochemical Genetics, Applied
Genetics, Induced Mutation, Human Genetics, Microbial Genetics,
Population Genetics, Molecular Biology).
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Reorganized as an Inter-University Research Institute to act as a
research hub for researchers of National Universities in Japan. Former 10
departments and 1 center were reorganized into 5 research
departments, 2 centers, and the Experimental Farm. Technical Section
was also added. Job titles were changed from Head of the Department,
Head of the Laboratory and Researcher, to Professor, Associate
Professor and Assistant Professor.

@1984F~2003F(C{Th N /- HBEIcLRE
Expansions from 1984 to 2003

HEMAERZREAZDRILICEGRZMERIETZEERELT
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Ry — (1997). EMECERBEREGE>I— (1997)%
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(1998).

Joined the Graduate University for Advanced Studies (SOKENDAI) as
the Department of Genetics, School of Life Science (1988). Research
Centers were reorganized and significantly expanded in order to enhance
intellectual infrastructure and research collaborations; the Center for
Information Biology (1995), the Genetic Strains Research Center (1997)
and the Center for Genetic Resource Information (1997) were
established. Two new divisions were added to Research Departments:
the Division of Molecular and Developmental Biology and the Division of
Brain Function (1998).
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NIG became a member of the Research Organization of Information
and Systems by joining forces with three other research institutes,
National Institute of Informatics, The Institute of Statistical Mathematics,
and National Institute for Polar Research. This new alliance enabled NIG
to address complex problems from the viewpoints of “Information” and
“System”, and to develop new fields through cross-disciplinary research
projects.

©2004F~2018£F(C{Th N /=R
Expansions from 2004 to 2018
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B EZDRENIREISHH DB 25T 2R eH 8D,

Three intellectual infrastructure centers were established to increase
the visibility and functionality of research infrastructure: the Advanced
Genomic Center (2011), the Genetic Resource Center (2012) and the
DDBJ Center (2012).

The Center for Frontier Research (2006) was made as an incubation
center to simultaneously develop two elements: human resources and
new research fields. Promising young scientists conduct research as
principal investigator (tenure-track associate professor) to explore new
frontiers in genetics and related areas, taking advantage of NIG’s
research infrastructure and various support systems.

ﬁ‘ﬂ *%E a& I%E Restructuring 2019

B FDHRRE. HEHSHIAENFBLIE. COENDEL
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Life science research has experienced an enormous development
during the 34 years after the current research departments were
established. Owing to this development, as well as the establishment
of three research infrastructure centers, many of the research centers
have lost the original missions they possessed at their conception.

Now is the time to reconsider the organization of the institute, so that
NIG can continue to play a leading role in the research on genetics.

NIG has decided to restructure its organization in order to better
carry out the mission as an inter-university research institute:
excellence in research, service to the research community, and
fostering researchers of the next generation. This will allow NIG to
present its functional structure to the research community, in leading
frontiers in genetics and providing its research infrastructure. (Excerpt
from “The Reorganization of National Institute of Genetics”)

MBS DZE%ZT=ES,/ Evolution of Organization
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Toward the Future of Genetics -- <=
Reflextion on the Past 20 Years

19494, XIREFEMARNEL T BOMICREBE SN -ENLBZE e GEIZH) . J9i3 BEIZICRE
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ELT HRTHLT [7 ) 4] OHEPLHEFEZ)IRDZENSIIVYarbH->TEX LI, BIEWAIL704EE
WHHTIEICHE T, 19972 SHEEZ TIEE L3 ANDFIRAE T, BB ORAZRVIED DD, Th
P EDBIRENHT TR ZRDLELL,

The National Institute of Genetics (NIG) was established in Mishima in 1949 as a research institute for
“comprehensive research on principles of heredity”, under the jurisdiction of the Ministry of Education. The
subsequent rise of molecular biology allowed for cooperative development of theoretical and experimental
research at NIG, during the global shift from traditional genetics to genome analysis. Such developments in
biological research have driven researchers to substantially expand their methodologies, and NIG has been
supporting the entire scientific community as a hub for genetic research. NIG also shoulders the mission of
disseminating the knowledge of genetics. On the milestone of the 70" anniversary of NIG, Yoshiki Hotta, Yuji
Kobhara, and Isao Katsura, three former Directors-General who held offices from 1997 to 2018, gathered to

reflect on dramatic changes of years past and discuss the future of genetics.

Ho® AN S " HEFH Wik

Isao Katsura Yuji Kohara Yoshiki Hotta
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Yoshiki Hotta (MBBS 1963, MD 1968)

Technology, 1968-70).

1972-1997).
HAECHTHBETOMEE
12 EF o7 RALICK [ROIS], 2004-2011).
RENE LI, BEFEBET

molecular neurobiology.

1963 FRRAZEAIE. EFEL (RRAZ. 1968). KEAHY
TP IRKRZEMZEFIB LIRS, RRAFPEPREREZ
BT, BIEGFRRMAAR G718, 1997~2004). XKZHEF)
FR#BEEANRR Y A7 LARE#ER (2004~2011) . FFIE1TE
BIRE. REELE. 2 FHRENF.

7th Director-General of NIG (1997-2004)

Positions held include the following:

Postdoctoral Fellow (Division of Biology, California Institute of
Lecturer-Professor (Faculty of Science, The University of Tokyo,

President (Research Organization of Information and Systems

Field of specialization: behavioral genetics, developmental genetics,

Principles of genetics apply to all
branches of life sciences

Hotta: While I was studying in Medical School I was always interested in the
brain, thinking it might be interesting to study it by genes. However, Medical
Schools at that time did not teach genetics. Genetics is based on Mendel’s
laws, which are universal laws. Many genes are universally used across
multiple lineages, because all life on earth likely originated from one common
ancestor, as Charles Darwin (1809-82) predicted. I remember being impressed
that genetic perspective allows one to acquire a general overview of all
phenomena in life.

Katsura: Genetics was defined early in the twentieth century as the study of
“heredity” and “variation”. At that time, “‘variation” referred to differences in
traits observed among individuals of the same species. Thus, genetics
involved such issues as “why are the humans in various parts of the world all
different?” With the understanding of evolution, genetics came to be regarded
as the basic principle of all life sciences; evolution is the variation of the
genome over time, and development is the formation of an organism based on
the information in the genome. Because genetic information is the most
important controller of all these factors, we cannot understand evolution and
development without examining the genome. Despite such utmost
importance, however, genetics somehow lacks “splendor” [laughter]. I think
the importance of genetics deserves more recognition.

Some biological questions, such as “how many spots does a ladybug
have?” or “how does the dragonfly wing develop?”, are accessible and
attractive to many people. Despite the fact that genetics lies at the basis of all
these phenomena, genetics lacks elements that can appeal to non-scientists;
perhaps the only exception might be the double helical structure of DNA,
which is beautiful on its own right.
Genetic  information is  often
misunderstood as being static, and
people tend to think that dynamic
phenomena, such as development,
look more interesting. At the time
when Ed. B. Lewis (1918-2004)
was carefully mapping mutations
that alter the morphology of the fly,
embryologists  were  completely
ignoring genetics. No one would

have imagined that the order of the
genes in Lewis’s genetic map
corresponds to the spatial order of the
body segments that those genes
specify, as well as the temporal order
in which such genes are expressed.

Hotta: It was Thomas Hunt Morgan
(1866-1945) who clearly described
this issue for the first time; he said
that the apparent complexity of life
is “an illusion due to our
ignorance!”(*1) What is happening
during development was almost
impossible to explain because
developmental genetics did not exist
at that time; there was no bridge
between developmental biology and
genetics (*2).

Morgan’s book was published
around the time when Mendel’s laws
were rediscovered, and Morgan,
who was an embryologist, started
to unify genetics and embryology
using fruit flies. Over the following
period, however, due to technical

BEZ DA, Future of Genetics
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8th Director-General of NIG (2004-2012)
Positions held include the following:
Visiting Researcher (MRC Laboratory of Molecular Biology, UK,

Associate-full Professor (NIG, 1989-).
Since 2000 Kohara has managed four large research projects on
genome analysis. Currently Yuji Kohara is the Director of the
Database Center for Life Science (DBCLS) of ROIS and also a
specially appointed Professor at NIG.

limitations embryology did not advance as quickly as genetics did, and
researchers in these two fields became adversaries. In fact, when 1
declared to an embryologist audience around 1970 that I would start
identifying genes involved in brain development and behavior, everyone
was opposed to the idea. According to their views, embryology must be
performed by carefully observing cells under a microscope; one cannot
understand development with genes.

Of course, now every developmental biologist is using genes.
Principles of genetics are universal, and applies to all organisms — and to
all branches of life sciences. Thus, one can start from genetics and then
decide on what topic to study.

Development of DNA sequencers and
the role of NIG as a center
for deciphering the genome

Hotta: The essence of classical genetics is to carefully choose a point of
interest, such as a specific trait, and then generalize its results. In contrast,
sequencing the whole genome is a completely novel approach and
initially met with huge opposition, as one might expect; OK, DNA
sequencing can reveal amino acid sequences of proteins, but then what?
To tell you the truth, I also felt the same way [laughter]. My reaction
changed only when it became possible to isolate genes through cloning,
alter the DNA sequence, transfer the manipulated genes back into the
chromosome, and thereby examine the differences in the function.

Initially the research trend in life science was to focus on genetically
amenable model organisms such
as the fruit fly Drosophila and
nematode C. elegans. The field
gradually advanced to include
research involving mammals and
the human genome. It was the
middle of this period when I became
the Director-General of NIG. One of
the projects that I supported exploits
the genomic differences between the
common laboratory strain and an
inbred strain established from mice
collected in Mishima. Because we
now know the genome sequence of
both strains, one can study the
causal relationship between the
genome and phenotypic traits, such
as behavior.

Kohara: I started my research career
well into the era of molecular genetics,
so from the outset I have been using
model organisms, with their genome
in mind. Erwin Schrodinger (1887-1961),
a theoretical physicist, discusses in his
book “What is life? ” (1944) (*3) what
might be creating “order” in life,
considering relatively small number of
atoms in the cell. From the current
perspective, what is creating order is
the genome. I took “universality” for
granted — in every organism, everything
is inscribed in their genomes (*4).
Regarding diversity, however, there
was much to be understood: why
each organism is so different, how
they evolved to adapt to their
environments, how twins with the



IL=7 4 (20004F) DHICE>T, oL HARMICH T AfEHTE
I —FHEREE WS TR HI>THEL, BN ADORT 7 MELF
. avYavNI, YU XFRAFEVSIRENLETVEY O
BT LRGP —FICH TEE LI, BEWTIIZOE, FAT45HK
WARFEF L 2> T BHUTE R EH TS/ L4503 (2000~
2004) | ZFEHL, BEFHICEWY>To—rr 0 —%2959 5L
NIRDT-ATY . 20005 —FEFHG I L2 BIEIC, R, A v
i, AT H DTV YRRE A LF ALF B EORGTREEDEL
7o BARDIFZEFIC NS ERUTRBIEEIZE X B WVHDTLIZA,
HARTR S OBEHILAENIESDEVSFEE TR A, FREL
TY, BEOHPSHENDH LML E EFNEL

EH : 2nh 5, ESFTRORRIC, MEIPSDNAT —F X—20
HADIMD1DELTIHFEE L CX7DDB]#HESETAEMIER -
DDB]J (DNA Data Bank of Japan) %t > —%2&ELI-DOT
L7z,

INR P ZZ. ERGT—%Hid e, TNEEITEWL. SENEHT
2OPEVSHENI VT ELET, 2 TDDBIN T —¥2EH T
BIHBEZHE, FEEFVEROYF Y —PEENE L, $-8
IZARTAY BTN DIT TR T, ZOFEWHIZEAEAZE DS
TVWEFTPS, BIZIRVAARYTIMITIMER DL %TA4TTV%
RAET LD REROT —F2HN»TITIBEI LSV ED, £
DV BBEHEPLINESL IV a0 —H72EE 2T, ORITIEY
ZOYREMAELZ.

B 20002 ETHST ) AMEROMFTIBHIICHE R, 0%
VHWBRMR Y =7 o= VODBEAEAFKEL TAHAALRD
DNAY =427 %007247%-7220124E12, BxHESD 28T
UANDANBAIRDHD, D TOANIBHFENRLT LT SHEREFIC,
DNATADO YV 7 e BiELI-LEBLTVWE T, HNEPLLD-
1eHSEHES > TNAPER L DERALVLTTA (),

{8 : DDBJI3b L b EEBEHEEDO RICAY — N EBEETT R,
ZD%. EPER - VAT LM ERBORBERE DR (20074) 1H#
BRICRBLEZSATIA LV ARET —IR—2At ¥ —
(DBCLS) &HHEEL, SHICRHZFE M IRBEBEDO NS A A T2
F—=HR—=2At % — (NBDC) LHFRIMFEEH2EHIET, VW\oZ
HFEBLTNET,

INE > —D, JEHATE OIS TEEY ) MMETIEED, £
DRI )I7 AL 7 —ICHE L, S TS MRS EL
T PHORBIL IR WEIEILE>T0ET, By —7r >
H—TH ) bEFHAIBDIZT TR ZOBRDIERBITICE-ST. B
HAEDZT L EDLIEE 2T TCVET ZOF ) LMEROEE
BN Z—RLT HEVDFENT, RIIVEEHLIEZ 20,
Z TR E R ZE DB S REE TR E 2B/ L IEE
LOHERFEEVDTETY ) LENT LB EITOM TR M
HHELTEEL.

BIEZO79 5747
[#oBHalLEL ¥ —] OFR

INR 2o BEOH T HAE L Y —b, HHARPIRELZ
DHrr B AIEMZEE] PRIS T,

EH : FiaFaEE VLS DIZ. Db ASHEL TWAREZTT
1372 BHOWATBDPEEFH LW T —<ICEF LT, BRI
HEL LS, 7HEZHVTOLLZTNEVTRVNEVSEKRAEAT
T o EIIEST T TICICHEN TLE 72D 21T ER - o

same genome could be different, and how the “epigenome” controls the
functions of genes within the genome. Moreover, computer performance
was still low at that time, and genome analysis required a substantial
amount of funds.

At the turn of the millennium (2000), genome analysis and computer
performance had developed sufficiently to allow the establishment of the
draft sequence of the human genome as well as whole-genome sequences
of representative model organisms, such as Drosophila and Arabidopsis.
It was around this time when I became the chief representative of “Four
Genome Areas” (KAKENHI [Grant-in-Aid for Scientific Research] on
Priority Areas, 2000-2004) at NIG and began to line up DNA sequencers
on my floor. Aiming to acquire two million reads annually, we
determined genome sequences of C. elegans, various ascidian species,
Japanese Medaka fish, cichlid, slime mold, barley, wheat, and others. In
terms of scale alone our work may not be as grand as those conducted in
US and Europe. Nonetheless, in Japan this could only have been done at
NIG, and indeed this project produced many high-impact papers.

Hotta: One thing that I did as the Director-General was to expand DNA
Data Bank of Japan (DDBJ), which had been operating as one of the
world’s three primary DNA databases, to establish the Center for
Information Biology and DDBJ.

Kohara: Yes. Once huge amounts of data are generated, problems
inevitably arise regarding where they should be stored and who should
manage them. Accordingly, DDBJ began to play a role in the collection
and sharing of data, leading to synergy between data production and
utilization. During my tenure I considerably improved the function of the
center, because improving and extending research infrastructure is part of
the mission of NIG. The improvements included constructing an
easy-to-access library of software, and devising a solution for the
movement of large volumes of data. Having a supercomputer is not
enough — its software and operating environment must be continuously
updated to meet the needs of the time.

Katsura: After 2000 genome information of various organisms simply
exploded. Subsequently, the so-called “next-generation sequencers”
came into play, and everyone wanted to incorporate DNA sequencing to
their work. I remember that in 2012, right in the middle of this situation,
we replaced the old supercomputer with a modern one with user-friendly
features and improved DNA analysis software packages. It is really
terrifying to imagine what would have happened to us, if we didn’t do
what we did back then [laughter].

Hotta: It is also noteworthy that DDBJ originally launched with
international cooperation. Later DDBJ entered into a close collaboration
with the Database Center for Life Science (DBCLS) that I established
within ROIS when I was its president (2007). DDBJ also collaborates
with the National Bioscience Database Center (NBDC) of the Japan
Science and Technology Agency to develop further technologies.

Kohara: The Comparative Genomics Laboratory that you established
subsequently developed into the Advanced Genomics Center, and
provides support for genome analysis which is indispensable for
advancing life sciences today. The activities of the center include not only
reading genomes using sequencers but also bioinformatics analysis to
extract “information” or “meaning” of the data. Such integration of
production and analysis of information is another strength of NIG. Taking
advantage of such an environment I continue to support researchers who
have KAKENHI-supported projects involving genome analysis, through
the Platform for Advanced Genome Science (PAGS), which aims to
promote genome science in this country.
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Creating frontiers of Genetics:
Center for Frontier Research

Kohara: One important mission of research institutes such as NIG is to
explore and define new fields of research. NIG established a model
system for this endeavor by initiating “Laboratory for Frontier Research”.

Hotta: The phrase “for Frontier Research” means to identify research
targets outside the realm of what is currently being studied and to attract
other people into the new line of research. Young researchers run their
own labs as independent lab heads (associate professors), using support
from the whole institute. I wasn’t able to do anything beyond recruiting
one faculty member as I left soon after.

Kohara: When I was the Director-General I expanded this system into a
research center (Center for Frontier Research [CFR]), so that we can
explore frontiers in hundreds of new directions.

Katsura: Well, when I became the first head of CFR, it had only three
laboratories [laughter].

Despite its small size I believe CFR contributed to expanding the
frontiers of genetics, as well as research fields led by NIG. While NIG’s
strong points included evolution and population genetics, after the era of
Motoo Kimura (1924-1994) and Tomoko Ohta it was quite difficult to
make a breakthrough. Since the establishment of CFR in 2009, we
recruited 10 young spirited researchers to the Center, and among them
were those investigating evolution in nature. Consequently, new lines of
research were established at NIG, such as how intracellular symbiosis
began, and how ecology is related to genetics in fish.

As early as the 1990s NIG already operated with a policy of treating all
lab heads equally. Everyone can share institutional facilities and
equipment, so it is a supportive and friendly environment for young
researchers to pursue their research without being burdened by
miscellaneous tasks. When I was the Director-General, NIG’s budget
latitude was not large enough to expand CFR further. We nonetheless
continued recruiting young researchers as CFR lab heads, believing that
investing in such human resource development would bear fruit 5 or 10
years later. Indeed, many of the previously appointed faculty at the center
are now playing leading roles at NIG and other universities. I believe CFR
has been highly successful in the development of researchers of the
highest caliber.

Hotta: I completely agree with NIG’s communal atmosphere; indeed, my
first impression when I came to NIG was that the barriers between
different laboratories were extremely low. Lateral communication that is
unthinkable in universities is the norm at NIG. This, of course, is a
characteristic of genetics — I think this is the true strength of NIG.

Katsura: In order to expand the frontiers of science, transdisciplinarity is
an important aspect. I guess that’s why you founded the Transdisciplinary
Research Integration Center immediately after becoming the president of
ROIS, to foster new transdisciplinary researches.

Kohara: In fact, genome information is a very nice vehicle to cross
disciplines; we are at a point at which every research has a strong
relevance to the genome and genetics — be it molecular biology, ecology,
or archeology. Genetics is “Briickenwissenschaft (bridging science)”, as
Ei Matsunaga, the 5" Director-General, points out upon the 40"
Anniversary of NIG(*5). NIG plays this exact role in the scientific
community.

Hotta: Yes, I completely agree that genetics or genomics act as the hub of
not just life sciences but all scientific research. But if we were to exploit
this further towards new transdisciplinary researches, what is currently
lacking at NIG might be “medicine”. Advances in genomic research
inevitably generate close relevance to medicine and medical genomics.
Thus, an environment that is fueled by collaboration with researchers in
clinical medicine is important to identify and explore new problems in
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9th Director-General of NIG (2012-2018)

Positions held include the following:

Assistant Professor (University of Basel, Switzerland, 1973-76).
Assistant-Associate Professor (University of Tokyo, 1976-91).
Professor (NIG, 1991-2009).

Field of specialization: molecular genetics of Caenorhabditis elegans,
genetics and biochemistry of biomolecular assembly.

genome science.

Kohara: In this sense it is not surprising that human genome data
occupies by far the largest part of genomic data of all organisms collected
thus far. This data ought to be utilized; after all, understanding human
beings is the ultimate interest of life scientists.

Katsura: Another point of interest, I believe, is the problem of the earth
environment. We cannot understand humans unless we compare
ourselves with other organisms that exist and existed in this environment.
This is not just a problem of ecology, but of the biodiversity within the
environment; we will be advancing our understanding on how genes and
the genome is involved in this issue. Be it medicine or the environment,
such research would encompass not only dialogues with researchers in
other fields, but also communication with society in general. I thus
believe that genetics can have a very powerful social impact.

Toward genetics beyond the big data era

Hotta: Genetics is essentially the information science of life; the entire
time period in which organisms have been evolving can be regarded as a
system of information. The way the information is processed, interpreted
and integrated is not yet fully understood. Life scientists, whether
consciously or unconsciously, are trying to unravel the secrets underlying
this system. The logic that was used to decipher those secrets — this is
what “genetics” is, and will continue to be so in the future.

Another important aspect is the rapid progress in information science
and computer technologies. This will allow information processing not
only of the genome, but also of real-time gene expression and cellular
activities such as neuronal firing in the brain. Accumulating such big
data, visualizing them, and computing their relationships is expected to
create new knowledge, e.g. in brain science. The history of science
includes many examples in which a new technology was quickly adopted
and led to the creation of new science. NIG has a special advantage in that
it is concurrently advancing three approaches hand-in-hand: experiments,
theory and database. I hope NIG will foresee what is beyond the current
advances, and will continue its evolution and development.

Kohara: The key to a better understanding of life, I believe, will be
genome, imaging, and their information analysis. An example is
single-cell analysis, where genetic information and gene expression
information of individual cells, rather than a population of cells, is
analyzed, often in combination with various data from images of
individual cells.

With respect to understanding humans, cohort studies that combine
various timeline data of individuals — such as diet, local and social
environments — and studies on the relationship between the genome and
gene expression will be actively pursued. I think NIG ought to be the hub
for those kinds of research as well.

Katsura: Imaging can be considered as a type of “sensor” — a way of
“sensing” or “measuring” some kind of biological, chemical or physical
parameters. Measuring force inside a cell is “sensing”, and examining
behavioral responses of an individual to external stimuli is also
“sensing”. Currently it is difficult to obtain such data by simple
observation. In the future, various innovative sensing methods are likely
to emerge.

Another important direction would be synthetic biology; that is,
artificially creating cells and organisms through engineering to
understand their mechanisms. Thus far genetics has capitalized on the
effects of small perturbations, such as genetic modifications. An opposite
approach — systematically design components from scratch to synthesize
a system, and examine what works and what does not — could also yield
new knowledge that may not be gained through small perturbations.
Discovering a common working principle could also be an extremely
exciting approach.
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Our Mission

BRI OTEE)

Research

BRF ORIHBIMF MM DB ORBICEDEA
TLED,

NIG conducts top-level research in life sciences leverag-
ing on approaches and resources in Genetics. NIG
also develops new research fields within the
broader concept of Genetics.

BLEFZOHENAE - HAMF OS2 ERHAD
FENRHELTVET,

NIG provides various research infrastructures (genetic
resources and information/services) to the scientific com-
munity. It also functions as a hub for international and do-
mestic collaborations.

HEFFA - £EFAF

Intellectual Infrastructure and Collaboration Research

Education and Career Development

RERHBEHTFHREOBRICEDEATNET,

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

BIERICNIERDERIBESE EERDOH
BICEDMHEATNET,

NIG actively disseminates the achievements from genetic
research to the society. It also promotes alliance between
industry and academia.

Social Contribution

AELRFBEEEA 1B - Y27 LHRFEHE

Research Organization of Information and Systems (ROIS)

ENMAFEAN WBERARZFRAZE

SOKENDAI (The Graduate University for Advanced Studies)

ESRVE Tl GRS __ EENEER

National Institute of Polar Research Department of Polar Science School of Multidisciplinary Sciences
E LB TP IEHREFIY ]

National Institute of Informatics Department of Informatics

ST HEEMTTRT HETHFEIR

The Institute of Statistical Mathematics

ESLEREATERT

National Institute of Genetics

T =Y A T AHENRERIE

Joint Support-Center for Data Science Research

Department of Statistical Science

BIEEEH LaRlE TR

Department of Genetics School of Life Science
EREYFEHIN
Department of Basic Biology

EENFER

Department of Physiological Sciences [
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Outline of Departments and Centers for Research Infrastructures
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B Department of Informatics

Develop technologies and resources that enable users to extract actionable
information from data and knowledge in life sciences.

® Department of Genomics and Evolutionary Biology

Research many aspects of organisms with special reference to genome se-
quence analyses and their evolutionary histories.

B Department of Gene Function and Phenomics

Research on genetic traits at the cellular and organismal levels and on char-
acteristics of biological and genetic resources.

B Department of Chromosome Science

Research on genetic mechanisms, such as inheritance, modifications and
expression of genetic information.

B Center for Frontier Research

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

B Bioinformation and DDBJ Center

Bioinformation and DDBJ Center collaborates with NCBI (USA) and ENA/
EBI (Europe) to maintain the International Nucleotide Sequence Database Col-
laboration (INSDC). It also provides a public supercomputing system.

B Advanced Genomics Center

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

B Genetic Resource Center

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

B |T Unit

The unit maintains the network and web servers of the entire institute and
ensures information security. It also provides training courses for security and
manages email and web accounts.

m Radioisotope Unit

The Radioisotope Unit provides support for biochemical experiments that
take advantage of radioactive tracers, and is in charge of the administration of
radiation in NIG.

® Unit for Experimental Animal Care

The unit run a main animal facility of NIG, and aim to contribute to research
and education by providing suitable rearing condition and research environment
to use mice and rats.

m NIG INNOVATION

Aiming at sharing our research findings with society and creating innovation,
NIG INNOVATION is actively promoting collaboration with industry and manage-
ment of intellectual property by patenting and licensing in a strategic and efficient
way.

NIG INNOVATION also plays an active role as ABS Support Team to sup-
port researchers at universities to obtain genetic resources from overseas.

m Office for Research Development

The aim of the Office for Research Development is to contribute to the en-
hancement of the research ability of the Institute as well as the entire scientific
community.

m Office for Gender Equality

The office aims to ensure a comfortable work environment where people
can deliver their full potential regardless of sex, age, job category or other per-
sonal matters.
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Cutting-edge Research : A Core Institute for Life Sciences
BEZOTIMEEL TORm G

RS A=A ENTEGIERE AR Life is a complex system generated by the mutual interaction be-
1B - OB EE CENR SN B EM TS AT LTS, tween genetic information engraved in the genome and the internal and
DRSS AT\ DRE SR T, SERIEE Ze external environments. At the National Institute of Genetics (NIG), cut-
«d op Nyl =N *

ting-edge research is conducted in areas such as cell function, devel-
VAN S o =2 K 5 TN
DTE jiﬂg\ FUSEIE, T/ LRHRELIZDWT opment and differentiation, evolution and diversity, and genome
FEmFRITED TVET, information, aiming to clarify the system of life.

» Research Highlights | BFomERRELD

WMEMEIE(C ST SEENIRERFOHtH

SHERBICH T SMENBFEBSIARSNTVTI DN EOXDEIRIBERDH
ENHERSICHEZE XD VL OBBFBRSHHSNTVE BA. B IZIRS3E
KA T T = | THEERAINEY DETIVEBRL . MEBIEICHITS DETERIRIE]
ERIRBEROBEELTHHT D ZEICRINLELIE,

Latent environment allocation of microbial community data

Although microbiomes from various environments have been studied, there
still remained the problem what types of environments affect the structure of a
microbial community. We applied a probabilistic topic model to metagenomic
™ . e ‘ data and succeeded in extracting “latent environments” of the microbial commu-
e LEA global map make it easy to explore patterns in microbial community . . . .
structures. (http://leamicrobe.jp/) nities, which are core elements of environmental mixtures.

Higashi K, Suzuki S, Kurosawa S, Mori H, Kurokawa K. Latent environment allocation of microbial community data. PLoS Comput Biol. 2018 Jun 6;14(6):e1006143.

EENERML CEREFELSTSHE

FEMAEICEENDDDE DNABRTF—IFUEEFDE T, SAHES [FREMRDL
EMEBECHEUDLIORNE, BRULBROSY Y/ XENSHO THERENTH
BRLELIZ, ZLT 28 DNAZ 1 RHICEEAUA—EEDNARIAS—Ee N
—REGOTREZRAL . BREFILESEDIEZRONICLELI,

DNA polymerase € modulates replicative helicase activity at the obstacle

Replication forks pause at the obstacles on chromosomes and the proper
BB EE. DNARUSS—Pe (Pole) MAUN—POER ANz amT4—  Pausing is important for genome integrity. This fork-pausing reaction was recon-
DTS, stituted from purified yeast proteins. It was revealed that in this reaction DNA
""""""""""""""""""""""""""""""""""""""""""""""""" polymerase € impedes the unwinding of the protein-bound double-stranded DNA

DNA polymerase € (Pole) impedes the replicative helicase at the obstacle and . . .
eventually DNA replication fork pauses. by the repllcatlve helicase.

Hizume K, Endo S, Muramatsu S, Kobayashi T, Araki H. DNA polymerase e-dependent modulation of the pausing property of the CMG helicase at the barrier.
Genes Dev. 2018 Oct 1;32(19-20):1315-1320. doi: 10.1101/gad.317073.118. Epub 2018 Sep 19.

B BRERZ #5509 2 OO U 1%EE

FNBIEE) L3RS, BRIkE s B o OES —2—0OV A\ JOIRADY
17530 BZMRALTHRET Dz, BIT5T0vyaZzRUWTHERRLELZ, ENC
SVTH TORARAD Y DERERESIDFEICEE TH ST REEDRR SN, FIREE
DERIEEIRE DR EOREICEM T ST nEd.

Protocadherin links the brain and eye muscle.

Precise brain-eye muscle connectivity is fundamental to eye movements. Drs
HeRiEE () CHEE (vPVY) MBS aET A, Axrkaomcrar  Asakawa and Kawakami discovered that the abducens motor neurons failed to
IBEITHI. connect with the eye muscle in zebrafish when Protocadherin17 protein became
""""""""""""""""""""""""""""""""""""""""""""""""" abnormal. Protocadherins may serve as a potential therapeutic target for human

The abducens motor neurons (green) and eye muscle (magenta) in a live zebrafish X N
larva. eye movement disorders, such as strabismus.

Asakawa K, Kawakami K. Protocadherin-Mediated Cell Repulsion Controls the Central Topography and Efferent Projections of the Abducens Nucleus. Cell Rep.
2018 Aug 7;24(6):1562-1572.
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Intellectual Infrastructure Supporting Life Sciences

a2 X 2 A IR

DDBJ (H&DNAT—8/\>0) . FTiwI/ =0
ZIHE, EMETER (A FJY—R) D3 DD
MARSEEEFNEHERARECTEELTVET,

ORFZPHAFRBEOBEELIZINSDFEEIC
LOEBRZEZEREL, fiFRIIa=TrZXEL
TLEY,

QDDB] ———= alD:31EP

DNA Dt = 9 <l

NIG operates three research infrastructure projects as an inter-
national center of life sciences: DDBJ Project, Advanced Genomics
Project, and BioResource Project. Through promoting research collab-
orations with other universities and research institutions, NIG advances
the frontier of life science and supports the entire scientific research
community.

DDBJ (HA&DNAT—4/1\V20) 5%

Ztvy—I3 RKEELEYIZEREYS— (NCB). BNNAAA 2 TARTAD
ARRFERT (EBI) EWAT. EBMBRILI T —IN—REEELTV\E T, FIERMELK
UREDFETTEBDL. FEFEEO DNABII ROV = /BES HARBLTWLE Y. B
AAEEICIE. 2~/ 02— (R/30Y) DEREBEHHBEZH>TUVET, BF
600 B EDBHFED R/ OV EF AL e FHTREERBLTLET,

DDBJ Project

Bioinformation & DDBJ Center is a part of International Nucleotide Sequence
Database Collaboration (INSDC) with National Center for Biotechnology Informa-
tion in the United States and European Bioinformatics Institute. The center also
collaborates with patent offices in Japan, the United States, Europe, and Korea
on patent-related DNA and amino acid sequences. Our supercomputer platform
is free for Japanese investigators. Each year, more than 600 registered users
conduct life science research on our supercomputer system.

1 EEDD. FTiRT/ IOAME T H—EFRDITEBL CLE T, CNETIC,
MENMDOREERENC VD2 HREENRBICH VT, BMOI—T V2 VI Rili%
BELTT/ LEREERL TS THED. FMNBICHIT DT I AHEDHR RS
LCEEZEOTVET,

Advanced Genomics Project

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

EMEEER (\1FVY—R) BE

SMAFIREM RGO, U, IREZTERELIZ/ A AVYV—RBEZRERL. &
EDOAMmE UTHEELTWE T, BAEEMRFREEEE (AMED) NBRP DEY)E
BIDOFIZAFRMBEEELTEERIL . SOICERTEZVI—ELTRESSBELT AUV —
AT —HIN—ADBRENFHERTEDTNET,

BioResource Project

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

%/ Outline
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Access to the Institute
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Access from JR Mishima Station to NIG

—BBREF DI
How to get to JR Mishima Station
® JIHZH —> @R —> =EfR
Haneda Airport Q JR Shinagawa Station JR Mishima Station
R®=2 #9207 HEMEIZE 9500
20min by Keikyu Line 50min by Shinkansen (Kodama)
® i HZE —>  SRJIER —> ZER
Narita Airport JR Shinagawa Station JR Mishima Station
JRKI1 b5 FEMEZTIZE K950
1hr by JR Narita Express 50min by Shinkansen (Kodama)
® FTAPRER —> Z=EfR
JR Shin-Osaka JR Mishima Station
FEHGRODD K 2 B5E

2hr by Shinkansen (Hikari)

BEADTI1R/ Access to the Institute

—BRHISDEERE #J4km
About 4km from JR Mishima Station

L2V VAWS
EO4BFEDZHSM 157 (FHOHET)
15min by the NIG Free Shuttle Bus (North Exit #4)
o RGN 2
B0 S EEDIZEHSHI 205
(BT EIEHRI FE. E2lE. [ElATE]
[FR - H=REFERTS] BEHRT FEES 100
20min by Local Bus (South Exit #5)
57—
B - JEOHIT1592
15min by Taxi
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Department of Informatics

Finding the link between metabolic variation and evolution

DERIELELDBIRZFEEZ DT
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{ T L] |
Platvzog L—— Plychodera flava : ‘ [
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e et b
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Rotaria sordida J

P
T

EEMERBBDELD—B. ZHENORERGRET. BHEE (7). ESHOMOEY (R). REEY &) TEOBEBEEIDIS. A ENSBNOROEE
PEMICETSRMOMRZZEOTH D, BMBOITY VEHDIEFRIEZR DA )« IS TUYOEMIE. ATV ATV EMERTHS SMS1 £ SMS2 5H48o>T

WS, HESNEESBIDIEEERT SMSe Z 55D,

An example of evolutionary stidies of compound synthesis. The left is the species tree of metazoa; vertebrate (red), invertebrate deuterostomes (purple), ecdysozoa (yellow),
etc. The right is summary for the distribution of the myelin related structures and compounds. SMS1 and SMS2 both coded only in vertebrates work for synthesis of

sphingomyelin. Arthropods have another homologous gene SMSe.

FETNET/ZORAEAGROZIR (KH ‘metabolism’
DOSIEEETY) ICLSRFHRYNT—T DT TY, TEREIC
LSBT DONRETSENEIRAL. IBE PHIREDLS.
BEFBE TRV, HROBAHHDDED L SICERSNAIA
SNdDOHVE. EPREVSEVERTHEOSHNCLIZEVWEERT
LV&ET. MassBank (http:/massbank jp/) *° LipidBank (http:/
lipidbankjp/) DX SHET—IN—ADEDMELERRTY—ILE
ERLCULET,

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

Selected Publications

Tada |, Tanizawa Y, Endo A, Tohno M, Arita M. Revealing the genomic differences
between two subgroups in Lactobacillus gasseri. Biosci Microbiota Food Health.
2017;36(4):155-159.

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

Biological Networks Laboratory 4@y cTJ—IHRE

Simakov O, Kawashima T. Independent evolution of genomic characters during
major metazoan transitions. Dev Biol. 2017 Jul 15;427(2):179-192.

Kawashima, T. Comparative and Evolutionary Genomics. In: Ranganathan, S.,
Nakai, K., Schénbach C. and Gribskov, M. (eds.) Encyclopedia of Bioinformatics
and Computational Biology 2019 ;2:257-267.

Arita Group BHIEE

ARITA, Masanori
Professor

BHIER s

KAWASHIMA, Takeshi
Assistant Professor

JIIEBHKE Bz
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Department of Informatics

Research on utilization of biological resource and database

BIEEFEHROMBEET - X—ICHT SH%E

RN TR U/ LSO T NREZ IO ETDER
RS F T —2 (2, BLHERENEENTVET, NS
DEBEEDODNAFIY—ATHDT —HIN—ATI, K7
FE T BERTEDSNTND/ A FVY—2DPT—HIN—2ADE
BIOITINIER I DEEDIT BIEEETDICUY—R0T—
IN—2 /R TBIL TDI=D DR ETNETD,

FaFINAFVY—2TOITI  http:/www.nbrp.jp/
SATIATVAMET —IN\—Atz%5—  http://dbcls.rois.ac.jp/
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National BioResource Project web portal.
Information of biological resources provided in
Japan can be obtained.

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

Selected Publications

Katayama T, Wilkinson MD, Aoki-Kinoshita KF, Kawashima S, Yamamoto Y,
Yamaguchi A, Okamoto S, Kawano S, Kim JD, Wang Y, Wu H, Kano Y, Ono H,
Bono H, Kocbek S, Aerts J, Akune Y, Antezana E, Arakawa K, Aranda B, Baran J,
Bolleman J, Bonnal RJ, Buttigieg PL, Campbell MP, Chen YA, Chiba H, Cock PJ,
Cohen KB, Constantin A, Duck G, Dumontier M, Fujisawa T, Fujiwara T, Goto N,
Hoehndorf R, Igarashi Y, ltaya H, Ito M, lwasaki W, Kala$ M, Katoda T, Kim T,
Kokubu A, Komiyama Y, Kotera M, Laibe C, Lapp H, Litteke T, Marshall MS, Mori
T, Mori H, Morita M, Murakami K, Nakao M, Narimatsu H, Nishide H, Nishimura Y,

RiIERATTE

Genetic Informatics Laboratory

Nystrom-Persson J, Ogishima S, Okamura Y, Okuda S, Oshita K, Packer NH,
Prins P, Ranzinger R, Rocca-Serra P, Sansone S, Sawaki H, Shin SH, Splendiani A,
Strozzi F, Tadaka S, Toukach P, Uchiyama I, Umezaki M, Vos R, Whetzel PL,
Yamada |, Yamasaki C, Yamashita R, York WS, Zmasek CM, Kawamoto S, Takagi
T. BioHackathon series in 2011 and 2012: penetration of ontology and linked
data in life science domains. J Biomed Semantics. 2014 Feb 5;5(1):5.

Kawamoto S, Bono H. [Portal services of life science database project in Japan].
Tanpakushitsu Kakusan Koso. 2008 Mar;53(3):281-7.

NIABHFEZE
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Department of Informatics

Unveiling microbial community dynamics

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

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

WEWT ) LEALERERY A FI7 ADMHEH

In our laboratory, we are interested in understanding
about microbial genome evolution and microbial community
dynamics, and we are currently reaching out in the following
two major research directions; I. Facilitate the development
of an integrated database “MicrobeDB.jp”, Il. Microbial com-
munity dynamics. Our research interests blend a background
in microbial genomics and metagenomics with biocinformatics
and integrated database developments that are just now al-
lowing the prospect of illuminating microbial community dy-
namics. We are trying to gain a better understanding of how
microbial diversity maintain as well as how it emerged. We
are also trying to propose a new evolutionary scenario by re-
covering DNA information from paleontological remains.

Selected Publications

Yonezawa T, Segawa T, Mori H, Campos PF, Hongoh VY, Endo H, Akiyoshi A,
Kohno N, Nishida S, Wu J, Jin H, Adachi J, Kishino H, Kurokawa K, Nogi Y,
Tanabe H, Mukoyama H, Yoshida K, Rasoamiaramanana A, Yamagishi S, Hayashi
Y, Yoshida A, Koike H, Akishinonomiya F, Willerslev E, Hasegawa M.
Phylogenomics and Morphology of Extinct Paleognaths Reveal the Origin and
Evolution of the Ratites. Curr Biol. 2017 Jan 9;27(1):68-77.

Mori H, Maruyama T, Yano M, Yamada T, Kurokawa K. VITCOMIC2: visualization
tool for the phylogenetic composition of microbial communities based on 16S

Genome Evolution Laboratory 4/ L E{HLRRZR =

rRNA gene amplicons and metagenomic shotgun sequencing. BMC Syst Biol.
2018 Mar 19;12(Suppl 2):30.

Higashi K, Suzuki S, Kurosawa S, Mori H, Kurokawa K. Latent environment
allocation of microbial community data. PLoS Comput Biol. 2018 Jun 6;14(6):e1006143.

Segawa T, Matsuzaki R, Takeuchi N, Akiyoshi A, Navarro F, Sugiyama S,
Yonezawa T, Mori H. Bipolar dispersal of red-snow algae. Nat Commun. 2018
Aug 6;9(1):3094.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/kurokawa/
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Advancement of large-scale genome sequences and promotion of DDB]
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(A) DFAST : DDBJ Fast Annotation and Submission Tool
(B) Marpolbase : =1 (Marchantia polymorpha) 7/ s BT —4/—2

(A)Screenshot of DDBJ Fast Annotation and Submission Tool (DFAST)
(B) Screenshot of Marpolbase: a liverwort Marchantia polymorpha genome database
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Ultra high-throughput sequencing technologies allow bi-
ologists to obtain larger amounts of nucleotide sequence
data. To facilitate for reuse such huge nucleotide data, it is
necessary to create a high-quality sequence database as
reference data. It is also important to equip automated anno-
tation system that make it possible fast and accurate results
for reliable sequencing analysis. Our laboratory is in charge
of DNA Data Bank of Japan (DDBJ) and attempts to develop
advanced database management systems, and to improve
quality of annotations in genome databases. We have been
constructing an automatic annotation system for prokary-
otes: DDBJ Fast Annotation and Submission Tool (DFAST).
We are also providing several high-quality annotated genome
information for important plant species such as a liverwort
/\ﬂarchantia polymorpha and a japanese orange Citrus un-
shu.

Selected Publications

Tanizawa Y, Fujisawa T, Nakamura Y. DFAST: a flexible prokaryotic genome annotation pipeline for faster genome publication.
Bioinformatics. 2018 Mar 15;34(6):1087-1039.

Bowman JL, Kohchi T, Yamato KT, Jenkins J, Shu S, Ishizaki K, Yamaoka S, Nishihama R, Nakamura Y, Berger F, Adam C, Aki SS,
Althoff F, Araki T, Arteaga-Vazauez MA, Balasubrmanian S, Barry K, Bauer D, Boehm CR, Briginshaw L, Caballero-Perez J, Catarino
B, Chen F, Chiyoda S, Chovatia M, Davies KM, Delmans M, Demura T, Dierschke T, Dolan L, Dorantes-Acosta AE, Eklund DM,
Florent SN, Flores-Sandoval E, Fujiyama A, Fukuzawa H, Galk B, Grimanelli D, Grimwood J, Grossniklaus U, Hamada T, Haseloff J,
Hetherington AJ, Higo A, Hirakawa Y, Hundley HN, lkeda Y, Inoue K, Inoue SI, Ishida S, Jia Q, Kakita M, Kanazawa T, Kawai Y,
Kawashima T, Kennedy M, Kinose K, Kinoshita T, Kohara Y, Koide E, Komatsu K, Kopischke S, Kubo M, Kyozuka J, Lagercrantz U,

Genome Informatics Laboratory ARE(GISIHRIATLE

Lin SS, Lindauist E, Lipzen AM, Lu CW, De Luna E, Martienssen RA, Minamino N, Mizutani M, Mizutani M, Mochizuki N, Monte |
Mosher R, Nagasaki H, Nakagami H, Naramoto S, Nishitani K, Ohtani M, Okamoto T, Okumura M, Philips J, Pollak B, Reinders A,
Révekamp M, Sano R, Sawa S, Schmid MW, Shirakawa M, Solano R, Spunde A, Suetsugu N, Sugano S, Sugiyama A, Sun R,
Suzuki Y, Takenaka M, Takezawa D, Tomogane H, Tsuzuki M, Ueda T, Umeda M, Ward JM, Watanabe Y, Yazaki K, Yokoyama R,
Yoshitake Y, Yotsui |, Zachgo S, Schmutz J. Insights into Land Plant Evolution Garered from the Marchantia polymorpha Genome.
Cell. 2017 Oct 5,171(2):287-304.615.

Shimizu T, Tanizawa Y, Mochizuki T, Nagasaki H, Yoshioka T, Toyoda A, Fujlyama A, Kaminuma E, Nakamura Y. Draft Sequencing of
the Heterozygous Diploid Genome of Satsuma (Citrus unshiu Marc.) Using a Hybrid Assembly Approach. Front Genet. 2017 Dec 58:180.
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Developing technologies to make BioMedicine comprehensible and tractable
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Architecture of anatomical mapping service in Anatomography (A) and a use case (B). Service, still under development, is constructed and maintained in DBCLS. Similarly to Google Maps, custom
anatomical maps can be exchanged as map URL with or without superimposed data. In (B), shown is body distribution of a bacterial species in http://microbedb.jp/MDB/.
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A body of biomedical knowledge is developed in 2
steps: StepA: accumulating and exchanging situations cap-
tured in descriptions and data; and StepB: abstract situa-
tions into a coherent set of dogmatic or mathematical
statements so that people can use in decision-making. The
overwhelming output of A, mainly due to the technological
assistance by diagnostic, laboratory and communication ma-
chines, is making a stressful situation called “information
over-load” or “data deluge”. New technologies must be in-
vented for B to make bigger return from investment in bio-
medicine.

Selected Publications

Fujieda K, Okubo K. A reusable anatomically segmented digital mannequin for

public health communication. J Vis Commun Med. 2016 Jan-Jun;39(1-2):18-26.

Ono H, Ogasawara O, Okubo K, Bono H. RefEx, a reference gene expression
dataset as a web tool for the functional analysis of genes. Sci Data. 2017 Aug
29;4:170105.

B FRERTRE

Gene-Expression Analysis Laboratory

Mitsuhashi N, Fujieda K, Tamura T, Kawamoto S, Takagi T, Okubo K.
BodyParts3D: 3D structure database for anatomical concepts. Nucleic Acids
Res. 2009 Jan;37(Database issue):D782-5.

Okubo K, Tamura T. System and computer software program for visibly
processing an observed information's relationship with knowledge accumulations.
2011 US patent 20050203889
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Population genetics and genome evolution
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Metabolic economics and microbrial proteome evolution. A) Chemical energy allocations for biosynthesis of a bacterial cell. About 75% of the budget is
used for protein synthesis. Based on data from E. coli (Neidhardt et al. 1990). B) Protein adaptation for energetic efficiency. In Bacillus subtilis, abundant

proteins employ less energetically costly amino acids.
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We combine theoretical and laboratory studies to study
mechanisms of genome evolution. Current interests include:

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

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

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

Selected Publications

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

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

Evolutionary Genetics Laboratory {LBRIAFRZE

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

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

) LESI BT RBA O A1 50 TEILE

Anthozoa |
(Hering & Mayer, 2014)

Anthozoa ||
(Hering & Mayer, 2014)

Cnidops
(Plachetzki et al., 2007)

(Zapata et al. 2015)

AMAETIE EPDHROTBE PR EEESITSODD
FEBEZOEMBIZORRZBIEL . B CERA. MERz
BELTT/ LB CB L FRRBHROLBEN Z1ToTVET,
B2 (1) BEBOEICHDELFONFELERN. (2) B
DORREEE(L. (3) X&T/ LBITERWZMENDZREEIRE
HAFZOZAOER, (4) SRIVRUPRUZDNAICEDL?
FRIGERN. (5) T—IBRNICLSERBREREABTFORREESR
EFIOBE. (6) BRHFERVCKRIRT — ST AT
ORFEENHARICHEENTHFIZTOTHNE,

RIBENI DA T e80T . RIRENIDIF DA T VId, RE3 DD
D= ZnDn. BDENBNORBENTREISEMLTSITEDD
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Molecular phylogeny of cnidarian opsin genes. We found that cnidarian
opsin genes are divided into three groups and evolved independently in
each lineages (class/subclass).

We study the evolutionary process for acquisition of
novel phenotypic characters by comparative genomics and
molecular evolutionary approaches, using various materials
such as animals, fungi, or bacteria. Particularly, we have re-
cently focused more on (1) Molecular evolutionary analysis of
genes associated with sensory organs, (2) Evolution of septal
pore cap in fungi, (3) Biodiversity and dynamics of marine
microbes based on metagenomic analysis, (4) Molecular
phylogeny based on mitochondrial and nuclear genes, (5)
Study of disease causal gene and gene model of disease, (6)
Knowledge finding and system development for big data in
life science.

Selected Publications

Yuyama I, Ishikawa M, Nozawa M, Yoshida MA, Ikeo K. Transcriptomic changes
with increasing algal symbiont reveal the detailed process underlying
establishment of coral-algal symbiosis. Sci Rep. 2018 Nov 14;8(1):16802.

Sultana Z, Asakura A, Kinjo S, Nozawa M, Nakano T, lkeo K. Molecular phylogeny
of ten intertidal hermit crabs of the genus Pagurus inferred from multiple
mitochondrial genes, with special emphasis on the evolutionary relationship of
Pagurus lanuginosus and Pagurus maculosus. Genetica. 2018 Jul 10.

DNA Data Analysis Laboratory E{RIEROITHARZE

Kinjo S, Monma N, Misu S, Kitamura N, Imoto J, Yoshitake K, Gojobori T, lkeo K.
Maser: one-stop platform for NGS big data from analysis to visualization.
Database (Oxford). 2018 Jan 1;2018.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/ikeo/
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Genomic medicine with next generation sequencing technology
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Clonal single endometrial
glands harboring diverse
cancer-associated mutations

FFHERICEDWT, FERNRIEICSIDBREMER
ERUIZE, EEFENERICHR S DREBEELT (KRAS
PIK3CABMRERR]) &0l FSAEEHRR A B
EEEARUCEERNICERELE Y, SPRRmICEBLIZTF
SNEERRAEIEL . SRR FENREERMRLE Y.
Graphical representation for retrograde hypothesis of the
origin of endometriosis according to the results of this
study. Endometriosis and uterine endometrium harbor
cancer-associated somatic mutations. Endometrial glands

carry distinct mutations of cancer-associated genes such
as KRAS and PIK3CA. Retrograde flow of endometrial
cells harboring cancer-associated mutations have
selective advantages and go through clonal expansion at
ectopic sites (peritoneal surface and ovary), leading to the
development of endometriosis.

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

Selected Publications

Romero V, Nakaoka H, Hosomichi K, Inoue I. High Order Formation and Evolution
of Hornerin in Primates. Genome Biol Evol. 2018 Dec 1;10(12):3167-3175.

Suda K, Nakaoka H, Yoshihara K, Ishiguro T, Tamura R, Mori Y, Yamawaki K,
Adachi S, Takahashi T, Kase H, Tanaka K, Yamamoto T, Motoyama T, Inoue |,
Enomoto T. Clonal Expansion and Diversification of Cancer-Associated Mutations
in Endometriosis and Normal Endometrium. Cell Rep. 2018 Aug 14;24(7):1777-
1789.

Human Genetics Laboratory AJEEGHFRE

Ito J, Sugimoto R, Nakaoka H, Yamada S, Kimura T, Hayano T, Inoue .
Systematic identification and characterization of regulatory elements derived from
human endogenous retroviruses. PLoS Genet. 2017 Jul 12;13(7):e1006883.

Hirata J, Hosomichi K, Sakaue S, Kanai M, Nakaoka H, Ishigaki K, Suzuki K,
Akiyama M, Kishikawa T, Ogawa K, Masuda T, Yamamoto K, Hirata M, Matsuda K,
Momozawa Y, Inoue |, Kubo M, Kamatani Y, Okada Y. Genetic and phenotypic
landscape of the major histocompatibilty complex region in the Japanese population.
Nat Genet. 2019 Jan 28. doi: 10.1038/s41588-018-0336-0. [Epub ahead of print].
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Genetics of adaptive radiation
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Our research takes an integrative approach across diverse disciplines. The first step is to conduct a detailed ecological survey of natural variation among stickleback populations collected
from diverse environments. Next, we use genetic and genomic tools to study the genetic architecture of ecologically important phenotypic traits and also identify candidate genes responsible
for adaptation and speciation. Then, we use transgenic and knockout approaches to study the detailed molecular and physiological functions of these candidate genes in vivo. Furthermore,
we plan to use semi-natural ponds to get insight into how different alleles behave within natural populations.
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Our research goal is to understand the molecular mech-
anisms underlying the evolution of biodiversity. Although

many genes important for animal development and behavior

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

Selected Publications

Yoshida K, Ishikawa A, Toyoda A, Shigenobu S, Fujiyama A, Kitano J. Functional
divergence of a heterochromatin-binding protein during stickleback speciation.
Mol Ecol. 2019 in press.

Ravinet M, Yoshida K, Shigenobu S, Toyoda A, Fujiyama A, Kitano J. The
genomic landscape at a late stage of stickleback speciation: High genomic
divergence interspersed by small localized regions of introgression. PLoS Genet.
2018 May 23;14(5):e1007358.

ases

Ecological Genetics Laboratory 4REBGETRE

Kusakabe M, Ishikawa A, Ravinet M, Yoshida K, Makino T, Toyoda A, Fujiyama A,
Kitano J. Genetic basis for variation in salinity tolerance between stickleback
ecotypes. Mol Ecol. 2017 Jan;26(1):304-319.

Ishikawa A, Kusakabe M, Yoshida K, Ravinet M, Makino T, Toyoda A, Fujiyama A,
Kitano J. Different contributions of local- and distant-regulatory changes to
transcriptome divergence between stickleback ecotypes. Evolution. 2017
Mar;71(3):565-581.
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Genome evolution of organisms with special reference to human
erEhLhELIEM O ) LEL
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TRARHESEDICAA. Saitou (2018) &0,

An application of Swift Neighbor-Joining method. From Saitou (2018).

EMOT NELES DIV Ea— BT TR TVED, - We study genome evolution of organisms mainly through
BICIRAADELEE NIV ZDEEREBIEDEICESZE  © computer analyses. We are particularly interested in evolution
HTTVET, s LTlE (1) SADNABRFEN<®H= - of modern humans and primate and mammalian evolution
SR IFER] 45 C AR DS LIRET — S DR (2) © toward human. Research interests are (1) genome data anal-
FRRL EEE. B SMEMESIC B TR RETED - ysis of modern humans with special reference to those in

Yaponesia (Japanese Archipelago) including ancient ge-
nomes, (2) lineagespecific evolutionary changes at different
levels of organism groups such as Hominidae, primates,
mammals, and vertebrates, (3) development of methods
useful for evolutionary genomic studies.

[CRESNIZZEI—RRFOBEN. (3) 7/ LELFMTICER
BRATEDRFE. DdDE I,

Selected Publications

Saitou N. Introduction to Evolutionary Genomics Second Edition. Computational Saitou N, Shokat S. DNA analyses of camels. Journal of Arid Land Studies. 2017;
Biology Series. 2018 Springer 26(4):223-226.

Saitou N. Chance, Finiteness, and History. Mol Biol Evol. 2018 Jun;35(6):1556-
1557.

Saitou N. ed. Evolution of the Human Genome, Volume |. Genes and Genomes.
Evolutionary Study Series. 2017 Springer

Population Genetics Laboratory £FIEGHFRE https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/saitou/
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Molecular genetics of plant embryogenesis
A 253 BB K S YA F A O fREH
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Upper panel: mature rice embryo
observed by confocal laser scanning
microscope.

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

The goal of our research is to elucidate the mechanism
of plant embryogenesis. We are focusing on processes of
the patterning of apical-basal or dorsal-ventral axis forma-
tion, and the organogenesis during early stages of rice em-
bryogenesis. We are taking a molecular genetic approach
using a series of rice embryogenesis defective mutants as
well as comparative embryology and genomics approaches
in grass species. We are also responsible for managing,
preservation, propagation, and distribution of rice genetic
resources of wild rice species collected in the NIG under the
NBRP.

Selected Publications

Suzuki M, Sato Y, Wu S, Kang BH, McCarty DR. Conserved Functions of the
MATE Transporter BIG EMBRYO1 in Regulation of Lateral Organ Size and
Initiation Rate. Plant Cell. 2015 Aug;27(8):2288-300.

Itoh J, Sato Y, Sato Y, Hibara K, Shimizu-Sato S, Kobayashi H, Takehisa H,
Sanguinet KA, Namiki N, Nagamura Y. Genome-wide analysis of spatiotemporal
gene expression patterns during early embryogenesis in rice. Development. 2016
Apr 1;143(7):1217-27.

Plant Genetics Laboratory #B#E{GEFZIE

Kubo FC, Yasui Y, Kumamaru T, Sato Y, Hirano HY. Genetic analysis of rice
mutants responsible for narrow leaf phenotype and reduced vein number. Genes
Genet Syst. 2017 Mar 17;91(4):235-240.

Honda E, Yew CL, Yoshikawa T, Sato Y, Hibara K, Itoh JI. LEAF LATERAL
SYMMETRY1, a Member of the WUSCHEL-RELATED HOMEOBOX3 Gene
Family, Regulates Lateral Organ Development Differentially from Other Paralogs,
NARROW LEAF2 and NARROW LEAF3 in Rice. Plant Cell Physiol. 2018 Feb
1;59(2):376-391.
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Understanding of the diversity and specificity by comparative genomic analysis using advanced sequencing technologies
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Pictures of the animals whose genomes have been analyzed
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The Comparative Genomics Laboratory was established
in April 2008 with the task to understand basic rules of bio-
logical systems using cutting-edge DNA sequencing and
analysis technologies. Currently, we are analyzing personal-
ized genomes of primates in addition to the organisms those
living in the extreme environmental conditions. Furthermore,
we have started supporting and developing metagenomic
and bioinformatic analyses to promote human microbiome
research. Figures show examples of such activities.

Selected Publications

Nishiyama T, Sakayama H, de Vries J, Buschmann H, Saint-Marcoux D, Ulirich KK, Haas FB, Vanderstraten L, Becker D, Lang D, Vosolsobé S, Rombauts S,
Wilhelmsson PKI, Janitza P, Ker R, Heyl A, Rimpler F, Villalobos LIAC, Clay JM, Skokan R, Toyoda A, Suzuki Y, Kagoshima H, Schilen E, Tajeshwar N,
Catarino B, Hetherington AJ, Saltykova A, Bonnot C, Breuninger H, Symeonidi A, Radhakrishnan GV, Van Nieuwerburgh F, Deforce D, Chang G, Karol KG,
Hedrich R, Ulvskov P, Glickner G, Delwiche CF, PetraSek J, Van de Peer Y, Friml J, Beiloy M, Dolan L, Kohara Y, Sugano S, Fujyama A, Delaux PM, Quint M,
TheiBen G, Hagemann M, Harholt J, Dunand C, Zachgo S, Langdale J, Maumus F; Van Der Straeten D, Gould SB, Rensing SA. The Chara Genome: Secondary
Complexity and Implications for Plant Terrestrialization. Cell. 2018 Jul 12;174(2):448-464.624.

McColl H, Racimo F, Vinner L, Demeter F, Gakuhari T, Moreno-Mayar JV, van Driem G, Gram Wilken U, Seguin-Orlando A, de la Fuente Castro C, Wasef S,

hoocongdej R, A Jy T, Saidin MM, Allentoft ME, Sato T, Malaspinas AS, Aghakhanian FA, Korneliussen T, Prohaska A, Margaryan
A, de Barros Damgaard P, Kaewsutthi S, Lertrit P, Nguyen TMH, Hung HC, Minh Tran T, Nghia Truong H, Nguyen GH, Shahidan S, Wiradnyana K, Matsumae H,
Shigehara N, Yoneda M, Ishida H, Masuyama T, Yamada Y, Tajima A, Shibata H, Toyoda A, Hanihara T, Nakagome S, Deviese T, Bacon AM, Duringer P, Ponche
JL, Shackelford L, Patole-Edoumba E, Nguyen AT, Bellina-Pryce B, Galipaud JC, Kinaston R, Buckley H, Pottier C, Rasmussen S, Higham T, Foley RA, Lahr
MM, Orlando L, Sikora M, Phipps ME, Oota H, Higham C, Lambert DM, Willerslev E. The prehistoric peopling of Southeast Asia. Science. 2018 Jul

LB INBATIRSTE

Comparative Genomics Laboratory

6;361(6397):88-92

Session AM, Uno Y, Kwon T, Chapman JA, Toyoda A, Takahashi S, Fukui A, Hikosaka A, Suzuki A, Kondo M, van Heeringen SJ, Quigley I, Heinz S, Ogino H,
Qchi H, Hellsten U, Lyons JB, Simakov O, Putnam N, Stites J, Kuroki Y, Tanaka T, Michiue T, Watanabe M, Bogdanovic O, Lister R, Georgiou G, Paranjpe SS,
van Kruijsbergen |, Shu S, Carlson J, Kinoshita T, Ohta Y, Mawaribuchi S, Jenkins J, Grimwood J, Schmutz J, Mitros T, Mozaffari SV, Suzuki Y, Haramoto Y,
Yamamoto TS, Takagi C, Heald R, Miller K, Haudenschild C, Kitzman J, Nakayama T, Izutsu Y, Robert J, Fortriede J, Burns K, Lotay V, Karimi K, Yasuoka Y,
Dichmann DS, Flajnik MF, Houston DW, Shendure J, DuPasquier L, Vize PD, Zorn AM, Ito M, Marcotte EM, Walingford JB, Ito Y, Asashima M, Ueno N, Matsuda
Y, Veenstra GJ, Fujiyama A, Harland RM, Taira M, Rokhsar DS. Genome evolution i the allotetraploid frog Xenopus laevis. Nature. 2016 Oct 20;538(7625):336-
343.

Hashimoto T, Horikawa DD, Saito Y, Kuwahara H, Kozuka-Hata H, Shin-| T, Minakuchi Y, Ohishi K, Motoyama A, Aizu T, Enomoto A, Kondo K, Tanaka S, Hara Y,
Koshikawa S, Sagara H, Miura T, Yokobori SI, Miyagawa K, Suzuki Y, Kubo T, Oyama M, Kohara Y, Fujiyama A, Arakawa K, Katayama T, Toyoda A, Kunieda T.
Extremotolerant tardigrade genome and improved radiotolerance of human cuitured cells by tardigrade-unique protein. Nat Commun. 2016 Sep 20;7:12808.
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Approaching brain function through studying development of nervous systems
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Ventral aspects of three mouse embryonic brains with different genotypes. Olfactory bulb (arrowheads) neurons and their axons are labeled in blue. (left) in the normal brain, olfactory bulb axons grow
around the ventral brain part and make neural circuits. (middle, right) in mutant brains for axon guidance molecules, the axons ectopically grow and make aberrant connections.
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The brain circuitry is made up of an enormous number
of neurons. It is constructed by sequential developmental
steps, involving neuronal differentiation, migration, axon guid-
ance, and synaptogensis. The resulting wiring patterns de-
termine the characteristics of animals’ behavior and mental
activities. Although the brain maintains a certain degree of
plasticity, the core element is almost fixed and non-rewire-
able after the completion. We focus on this rigid feature of
the brain by attempting to reveal the rules of neural develop-
ment and to understand how the wiring design shapes brain
function.

Selected Publications

Hirata T, lwai L. Timing matters: A strategy for neurons to make diverse
connections. Neurosci Res. 2019 Jan;138:79-83.

Yamauchi K, Yamazaki M, Abe M, Sakimura K, Lickert H, Kawasaki T, Murakami F,
Hirata T. Netrin-1 Derived from the Ventricular Zone, but not the Floor Plate,
Directs Hindbrain Commissural Axons to the Ventral Midline. Sci Rep. 2017 Sep
20;7(1):11992.

Brain Function Laboratory fX{&REFFITE=

Zhu'Y, Matsumoto T, Nagasawa T, Mackay F, Murakami F. Chemokine Signaling
Controls Integrity of Radial Glial Scaffold in Developing Spinal Cord and
Consequential Proper Position of Boundary Cap Cells. J Neurosci. 2015 Jun
17;35(24):9211-24.

Mita S, de Monasterio-Schrader P, Funfschilling U, Kawasaki T, Mizuno H,
lwasato T, Nave KA, Werner HB, Hirata T. Transcallosal Projections Require
Glycoprotein M6-Dependent Neurite Growth and Guidance. Cereb Cortex. 2015
Nov;25(11):4111-25.
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Neuronal circuit development and function in the mouse brain
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(Left) The barrel map is visualized by generating thalamocortical axon (TCA)-GFP transgenic mouse.
(Right) A single layer 4 neuron is labeled by Supernova-RFP and dendritic refinement is analyzed by long-term in vivo two-photon imaging in neonates.
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To understand development of complex yet sophisticat-
ed neuronal circuits underlying higher brain function of mam-
mals, integrative studies which cover from molecules to
whole animals are indispensable. By using a wide range of
techniques, such as mouse genetics (gene knockout),
2-photon microscopy, confocal microscopy, histology and
behavioral analyses, we are studying mechanisms of devel-
opment and function of mammalian neuronal circuits. In par-
ticular, we are interested in activity-dependent circuit
development during postnatal stages.

Selected Publications

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

Mizuno H, lkezoe K, Nakazawa S, Sato T, Kitamura K, Iwasato T. Patchwork-type
spontaneous activity in neonatal barrel cortex layer 4 transmitted via
thalamocortical projections. Cell Rep. 2018 Jan 2;22(1):123-135.

Laboratory of Mammalian Neural Circuits  #B#&[O] RS HE 2R

Luo W, Mizuno H, lwata R, Nakazawa S, Yasuda K, Itohara S, lwasato T.
Supernova: A versatile vector system for single-cell labeling and gene function
studies in vivo. Sci Rep. 2016 Oct 24;6:35747.

Mizuno H, Luo W, Tarusawa E, Saito YM, Sato T, Yoshimura VY, Itohara S, Iwasato T.
NMDAR-regulated dynamics of layer 4 neuronal dendrites during thalamocortical
reorganization in neonates. Neuron. 2014 Apr 16;82(2):365-79.
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The genetic basis of development and behaviors in zebrafish
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(A) Adult zebrafish. (B, C) Neuronal circuits essential for fear conditioning in zebrafish (Lal et al. 2018). (D) Prey hunting in zebrafish (Muto et al.
2017). (E) A developmental mechanism of abducens neurons in zebrafish (Asakawa and Kawakami 2018).
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We have developed the highly efficient transposon sys-
tem in vertebrates by using the Tol2 transposable element
from Japanese medaka fish. Further, in a model vertebrate
zebrafish, we have developed powerful genetic methods, in-
cluding the transposon-mediated transgenesis, gene trap,
enhancer trap, and Gal4-UAS methods. By using these
methods, we created a large number of transgenic fish lines
that express the yeast Gal4 transcription activator in specific
cells, tissues and organs. We are collaborating researchers
all over the world based on the transgenic fish resources.
Furthermore, we are studying the structure and function of
specific neuronal circuits that regulate complex behaviors
such as learning and memory by genetic approaches and
calcium imaging.

Selected Publications

Shiraki T, Kawakami K. A tRNA-based multiplex sgRNA expression system in
zebrafish and its application to generation of transgenic albino fish. Sci Rep. 2018
Sep 6;8(1):13366.

Lal B, Tanabe H, Suster ML, Ailani D, Kotani Y, Muto A, Itoh M, Iwasaki M, Wada H,
Yaksi E, Kawakami K. Identification of a neuronal population in the telencephalon
essential for fear conditioning in zebrafish. BMC Biol. 2018 Apr 25;16(1):45.

Laboratory of Molecular and Developmental Biology FE4BEEMTE

Asakawa K, Kawakami K. Protocadherin-Mediated Cell Repulsion Controls the
Central Topography and Efferent Projections of the Abducens Nucleus. Cell Rep.
2018 Aug 7;24(6):15662-1572.

Muto A, Lal P, Ailani D, Abe G, ltoh M, Kawakami K. Activation of the
hypothalamic feeding centre upon visual prey detection. Nat Commun. 2017 Apr
20;8:15029.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/kawakami/
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Behavioral genetics using wild-derived mouse strains
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We applied selective breeding on wild stock of mice and established genetically tamed mice. As a result of genetic analyses, we found a genomic signature of selection on
chromosome 11. The region is syntenic to the genomic region which are selected during dog domestication. These results will be useful for domestication of other animals.
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The genetic basis for individual differences in complex
traits is still unclear. In order to clarify the mechanisms related
to behavioral diversity, we are using a series of wild-derived
mouse strains. Wild derived strains exhibit a prominent de-
gree of wildness and phenotypic diversity among them. We
are also developing efficient genome editing methodologies
in rodents with CRISPR/Cas9. We are identifying genes
related to behavioral diversity using these tools, and are aim-
ing to understand the role of these genes in the molecular,
cellular, and neural mechanisms that underlie this behavioral
diversity.

Selected Publications

Matsumoto Y, Goto T, Nishino J, Nakaoka H, Tanave A, Takano-Shimizu T, Mott
RF, Koide T. Selective breeding and selection mapping using a novel wild-derived
heterogeneous stock of mice revealed two closely-linked loci for tameness. Sci
Rep. 2017 Jul 4;7(1):4607.

Horii Y, Nagasawa T, Sakakibara H, Takahashi A, Tanave A, Matsumoto Y,
Nagayama H, Yoshimi K, Yasuda MT, Shimoi K, Koide T. Hierarchy in the home
cage affects behaviour and gene expression in group-housed C57BL/6 male
mice. Sci Rep. 2017 Aug 1;7(1):6991.

Mouse Genomics Resource Laboratory VI ARIEAFE

Hirata H, Takahashi A, Shimoda Y, Koide T. Caspr3-Deficient Mice Exhibit Low
Motor Learning during the Early Phase of the Accelerated Rotarod Task. PLoS
One. 2016 Jan 25;11(1):e0147887.

Takahashi A, Lee RX, lwasato T, Itohara S, Arima H, Bettler B, Miczek KA, Koide T.
Glutamate input in the dorsal raphe nucleus as a determinant of escalated
aggression in male mice. J Neurosci. 2015 Apr 22;35(16):6452-63.
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Evolutionary integration of two independent organisms by endosymbioses
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Reminiscent of their cyanobacterial (A)
ancestor, chloroplasts replicate by
binary division (B, unicellular alga; C,
land plant cells). Chloroplast division
is performed by the division ring (D)
which involves cyanobacterial FtsZ
and eukaryotic dynamin (E).

Dynamin

Mitochondria and chloroplasts, energy-converting or-
ganelles in eukaryotic cells, are relicts of ancient bacterial en-
dosymbionts. In addition to these particular organelles, there
are many other endosymbiotic events which have integrated
new functions into eukaryotic host cells. In order to maintain
a permanent endosymbiotic relationship, a host cell and an
endosymbiotic cell coordinate their proliferation. The major
goal of our study is to understand how organelle (or other
endosymbiotic cell) division is controlled by host cells and
how host cells proliferate depending on chemical energy that
are supplied by organelles (or other endosymbiotic cells).

Selected Publications

Hirooka S, Hirose Y, Kanesaki Y, Higuchi S, Fujiwara T, Onuma R, Era A,
Ohbayashi R, Uzuka A, Nozaki H, Yoshikawa H, Miyagishima SY. Acidophilic
green algal genome provides insights into adaptation to an acidic environment.
Proc Natl Acad Sci U S A. 2017 Sep 26;114(39):E8304-E8313.

Sumiya N, Fujiwara T, Era A, Miyagishima SY. Chloroplast division checkpoint in

eukaryotic algae. Proc Natl Acad Sci U S A. 2016 Nov 22;113(47):E7629-E7638.

HAMRLE(LIRZEE

Symbiosis and Cell Evolution Laboratory

Nakabachi A, Ishida K, Hongoh Y, Ohkuma M, Miyagishima SY. Aphid gene of
bacterial origin encodes a protein transported to an obligate endosymbiont. Curr
Biol. 2014 Jul 21;24(14):R640-R641.

Miyagishima SY, Fujiwara T, Sumiya N, Hirooka S, Nakano A, Kabeya Y,
Nakamura M. Translation-independent circadian control of the cell cycle in a
unicellular photosynthetic eukaryote. Nat Commun. 2014 May 8;5:3807.
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Genetic dissection of the cell division mechanism using single-cellular model organisms
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Model of the mechanism of IVEC (in vivo E. coli cloning). Work flow of “one-tube” transformation. Preparation of competent cells and introduction of DNA can be done with a single tube.

For more information: https://shigen.nig.ac.jp/ecoli/strain/

KERPESL. MIEBOER AN LZ=RRATD TR
OTEWEETINEYTY, B E-GRIRZ TR,
LEEDNADITNZleAER DAV T VIV DIEEE. HPRE
[ZXJ S DAMRICE. HRRDFE NS RESTHEAZTOMFREEDHTLY
F9, BEZNDLSHRBENZNFEZRANT, MIRRTE
COB|REBRLTCVED, HIC. BRBEEARAEWVD 2 DOEER
TR DO IVIRZ N A DR SIREREI T I MO EDET
VR ELTEBLTWEYD, £-DNABIBI FZMOBEELT.
KOEBNIZABROBFEBHESTVET,

KEZE/NAZUY—2A  https://shigen.nig.ac.jp/ecoli/strain/
WMEE/N\AZAUY—2A  https://shigen.nig.ac.jp/bsub/

Bacteria and yeast are important model organisms to
elucidate the fundamental mechanisms of cell proliferation.
Our laboratory studies the mechanisms behind the cell divi-
sion cycle and adaptations to external stresses under envi-
ronments. We focused on compaction of chromosomal DNA
as a nucleoid inside a tiny bacterial cell during cell division.
Bacterial condensin is an essential factor for packaging of a
nucleoid to properly segregate into daughter cells. Also, we
study on hyphal development and growth by using a new
model organism, Schizosaccharomyces japonicus. We es-
tablished new investigative methodologies to investigated S.
Jjaponicus.

Selected Publications
Nozaki S, Furuya K, Niki H. The Ras1-Cdc42 pathway is involved in hyphal

development of Schizosaccharomyces japonicus. FEMS Yeast Res. 2018 Jun 1;18(4).

Yano K, Niki H. Multiple cis-Acting rDNAs Contribute to Nucleoid Separation and

Recruit the Bacterial Condensin Smc-ScpAB. Cell Rep. 2017 Oct 31;21(5):1347-

1360.

Microbial Physiology Laboratory {4 HIHRERFFT =

Aoki K, Niki H. Release of condensin from mitotic chromosomes requires the
Ran-GTP gradient in the reorganized nucleus. Biol Open. 2017 Nov
15;6(11):1614-1628.

lkebe R, Kuwabara Y, Chikada T, Niki H, Shiomi D. The periplasmic disordered
domain of RodZ promotes its self-interaction in Escherichia coli. Genes Cells.
2018 Apr;23(4):307-317.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/niki/
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Molecular cytogenetics of plant germ-cell development
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Rice EAT1, a transcription factor expressed specifically in the anther tapetum during meiosis. (A) An illustration depicting the transverse section of an anther locule. (B) The rice
bHLH transcription factor, EAT1 (green), is accumulated in tapetal nuclei during meiosis, and activates the biogenesis of meiosis-specific 24-nucleotides small RNAs (phasiRNASs).
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We study molecular mechanisms promoting the repro-
ductive cycle, including meiosis, in rice. Meiosis is a highly
orchestrated biological event to transmit genetic information
stably, and to simultaneously create a genetic diversity via
meiotic recombination. Elucidation of the underlying mecha-
nisms is important also for applications to improve breeding
efficiency and extend breeding use to wild species.

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

Selected Publications

Ono S, Liu H, Tsuda K, Fukai E, Tanaka K, Sasaki T, Nonomura Kl. EAT1
transcription factor, a non-cell-autonomous regulator of pollen production,
activates meiotic small RNA biogenesis in rice anther tapetum. PLoS Genet. 2018
Feb 12;14(2):e1007238.

Tsuda K, Abraham-Juarez MJ, Maeno A, Dong Z, Aromdee D, Meeley R, Shiroishi
T, Nonomura Kl, Hake S. KNOTTED1 Cofactors, BLH12 and BLH14, Regulate
Internode Patterning and Vein Anastomosis in Maize. Plant Cell. 2017
May;29(5):1105-1118.

Plant Cytogenetics Laboratory @4/ EGIAZSE

Liu H, Nonomura KI. A wide reprogramming of histone H3 modifications during
male meiosis | in rice is dependent on the Argonaute protein MEL1. J Cell Sci.
2016 Oct 1;129(19):3553-3561.

Miyazaki S, Sato Y, Asano T, Nagamura Y, Nonomura Kl. Rice MEL2, the RNA
recognition motif (RRM) protein, binds in vitro to meiosis-expressed genes
containing U-rich RNA consensus sequences in the 3'-UTR. Plant Mol Biol. 2015
Oct;89(3):293-307.
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Molecular basis of plant cell morphogenesis
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(A) Xylem vessels develop various secondary cell wall patterns. (B) Xylogenic Arabidopsis cultured cells. Red signals indicate secondary cell walls. (C) Cortical microtubules in the differentiating xylem
cell. (D) Secondary cell walls (yellow) and plasma membrane domains (green). (E) Reconstruction assay for secondary cell wall patterns. Magenta: plasma membrane domains. Green: microtubules.
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A specifically patterned cell wall is a determinant of plant
cell shape. However, the precise mechanism underlying the
cell wall patterning is still elusive. The main purpose of our
study is to reveal how plant cells establish proper cell wall
patterns. We focus on xylem vessel cells that deposit sec-
ondary cell walls in various patterns such as spiral, reticulate,
and pitted patterns. By using our xylogenic cell culture sys-
tem and pattern reconstruction assay, we have revealed that
cortical cytoskeletons and Rho GTPases play a central role
in the secondary cell wall patterning.

Selected Publications

Nagashima Y, Tsugawa S, Mochizuki A, Sasaki T, Fukuda H, Oda Y. A
Rho-based reaction-diffusion system governs cell wall patterning in metaxylem
vessels. Sci Rep. 2018 Aug 1;8(1):11542.

Sasaki T, Fukuda H, Oda Y. CORTICAL MICROTUBULE DISORDERING1 Is
Required for Secondary Cell Wall Patterning in Xylem Vessels. Plant Cell. 2017
Dec;29(12):3123-3139.

Cell Dynamics and Signaling Laboratory BT E=

Sugiyama Y, Wakazaki M, Toyooka K, Fukuda H, Oda Y. A Novel Plasma
Membrane-Anchored Protein Regulates Xylem Cell-Wall Deposition through
Microtubule-Dependent Lateral Inhibition of Rho GTPase Domains. Curr Biol.
2017 Aug 21;27(16):2522-2528.

Oday, lida Y, Nagashima VY, Sugiyama Y, Fukuda H. Novel coiled-coil proteins
regulate exocyst association with cortical microtubules in xylem cells via the
conserved oligomeric golgi-complex 2 protein. Plant Cell Physiol. 2015
Feb;56(2):277-86.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/oda/
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Developmental genetic studies using gene engineering technology in mice
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(A) Nanosz2 proteins (green) are localized in the P-bodies in
cytoplasm of embryonic male germ cells (red).

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

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

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

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

Selected Publications

Zhou Z, Kawabe H, Suzuki A, Shinmyozu K, Saga Y. NEDD4 controls
spermatogonial stem cell homeostasis and stress response by regulating
messenger ribonucleoprotein complexes. Nat Commun. 2017 Jun 6;8:15662.

Wu Q, Fukuda K, Kato Y, Zhou Z, Deng CX, Saga Y. Sexual Fate Change of XX
Germ Cells Caused by the Deletion of SMAD4 and STRA8 Independent of
Somatic Sex Reprogramming. PLoS Biol. 2016 Sep 8;14(9):e1002553.

Mammalian Development Laboratory F4 TS f0=

Kato Y, Katsuki T, Kokubo H, Masuda A, Saga Y. Dazl is a target RNA suppressed
by mammalian NANOS? in sexually differentiating male germ cells. Nat Commun.
2016 Apr 13;7:11272.
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Analyses of regulatory mechanisms in zebrafish germ cells
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Propagation and differentiation of spermatogonial stem cells (SSCs) in culture. SSCs that express green fluorescent protein grow in propagation culture (left and middle panels),

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

Selected Publications

Kawasaki T, Maeno A, Shiroishi T, Sakai N. Development and growth of organs in
living whole embryo and larval grafts in zebrafish. Sci Rep. 2017 Nov
28;7(1):16508.

Higaki S, Shimada M, Kawamoto K, Todo T, Kawasaki T, Tooyama |, Fujioka Y,
Sakai N, Takada T. In vitro differentiation of fertile sperm from cryopreserved
spermatogonia of the endangered endemic cyprinid honmoroko (Gnathopogon
caerulescens). Sci Rep. 2017 Feb 17;7:42852.

Model Fish Genetics Laboratory /| \EUEEE(RIFFTE

Kawasaki T, Siegfried KR, Sakai N. Differentiation of zebrafish spermatogonial
stem cells to functional sperm in culture. Development. 2016 Feb 15;143(4):566-
74.

Saito K, Sakai C, Kawasaki T, Sakai N. Telomere distribution pattern and synapsis
initiation during spermatogenesis in zebrafish. Dev Dyn. 2014 Nov;243(11):1448-
56.
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Generation of cellular diversity by asymmetric cell division
FERTR I K AR S ARTE A AR
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Asymmetric localization of B-catenin before (A) and at telophase (B) of asymmetric division. Arrowheads indicate cell boundary. (C) Polarity orientation (arrows) of epithelial stem

cells (light blue) is redundantly controlled by three Wnt proteins (CWN-1, CWN-2, EGL-20)
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Various cells including stem cells undergo asymmetric
cell divisions to produce daughter cells with distinct cell
fates. Most cells in C. elegans have the same anterior-poste-
rior polarity in terms of localizations of Wnt signaling compo-
nents such as (B-catenin, and divide asymmetrically to
produce a variety of cell types. Similar asymmetric localiza-
tion was reported in mouse ES cells. We are studying how
each cell knows the correct orientation, how it divides asym-
metrically and how the daughter cells acquire specific cell
fates.

Selected Publications

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

Yamamoto Y, Takeshita H, Sawa H. Multiple Wnts redundantly control polarity
orientation in Caenorhabditis elegans epithelial stem cells. PLoS Genet. 2011
Oct;7(10):e1002308.

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

Multicellular Organization Laboratory Z2iHRItEERME=

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/sawa/
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Studies on cell structure - function relation using Drosophila molecular genetics
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Our laboratory is interested in relation of cellular fine
structures and their functions in tissue organization. We are
studying the molecular networks on cellular fine structures
involved in various cell activities by molecular genetics and
various imaging techniques, using a model animal, Drosophi-
la melanogaster. Currently we are focusing on the develop-
ment, maintenance and functions of neural networks.

Selected Publications

Sekiya M, Maruko-Otake A, Hearn S, Sakakibara Y, Fuijisaki N, Suzuki E, Ando K,
lijima KM. EDEM Function in ERAD Protects against Chronic ER Proteinopathy
and Age-Related Physiological Decline in Drosophila. Dev Cell. 2017 Jun
19;41(6):652-664.€5.

Tamori Y, Suzuki E, Deng WM. Epithelial Tumors Originate in Tumor Hotspots, a
Tissue-Intrinsic Microenvironment. PLoS Biol. 2016 Sep 1;14(9):e1002537.

Gene Network Laboratory B{nFEIRRAITE

Nakayama M, Suzuki E, Tsunoda S, Hama C. The Matrix Proteins Hasp and Hig
Exhibit Segregated Distribution within Synaptic Clefts and Play Distinct Roles in
Synaptogenesis. J Neurosci. 2016 Jan 13;36(2):590-606.

Sugie A, Hakeda-Suzuki S, Suzuki E, Silies M, Shimozono M, Méhl C, Suzuki T,
Tavosanis G. Molecular Remodeling of the Presynaptic Active Zone of Drosophila
Photoreceptors via Activity-Dependent Feedback. Neuron. 2015 May 6;86(3):711-
25.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/suzuki/
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Integrative genetics of mouse complex traits
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The “Mishima-battery” was established by NIG (left). It consists of ten inbred strains originated from wild mice widely distributed worldwide. A screenshot of the

top page of NIG_MoG2 (http://molossinus.nig.ac.jp/mog2/) (right).
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In order to understand genetic basis underlying complex
traits, such as energy metabolism, we are conducting genet-
ic analyses based upon both of “Forward Genetics” using
existing mouse mutants and “Reverse Genetics” using ge-
netically engineered mice. Two types of bioresources are
used for our research projects; ten wild mouse-derived in-
bred strains (“Mishima-battery”), which were established by
National Institute of Genetics (NIG), and a series of inter-sub-
specific consomic strains, in which every chromosome of a
classical inbred strain C57BL/6J is replaced by the counter-
part of an MSM/Ms strain. Genetic polymorphism of the
“Mishima battery” is open to public through NIG_MoG2 da-
tabase.

Selected Publications

Kawano S, Fujisawa H, Takada T, Shiroishi T. Sparse principal component
regression for generalized linear models. Computational Statistics & Data
Analysis. 2018 124: 180-196.

Simecek P, Forejt J, Williams RW, Shiroishi T, Takada T, Lu L, Johnson TE,
Bennett B, Deschepper CF, Scott-Boyer MP, Pardo-Manuel de Villena F,
Churchill GA. High-Resolution Maps of Mouse Reference Populations. G3
(Bethesda). 2017 Oct 5;7(10):3427-3434.

Mammalian Genetics Laboratory [HZLE¥NETFE

Takada T, Yoshiki A, Obata Y, Yamazaki Y, Shiroishi T. NIG_MoG: a mouse
genome navigator for exploring intersubspecific genetic polymorphisms.
Mamm Genome. 2015 Aug;26(7-8):331-7.

Takada T, Ebata T, Noguchi H, Keane TM, Adams DJ, Narita T, Shin-I T,
Fujisawa H, Toyoda A, Abe K, Obata Y, Sakaki Y, Moriwaki K, Fujiyama A,
Kohara Y, Shiroishi T. The ancestor of extant Japanese fancy mice
contributed to the mosaic genomes of classical inbred strains. Genome Res.
2013 Aug;23(8):1329-38.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/shiroishi/
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Molecular mechanism of eukaryotic DNA replication in the cell cycle
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(A) AFM image of ORC-chromatin complexes. ORC (origin recognition complex) binds to replication origins, where DNA replication is initiated. We revealed that
chromatin structure stabilizes origin-ORC interaction. (B) Origin association of the low abundance replication proteins SId3, Sld7, and Cdc45 is the key to
determining the temporal order of origin firing. Simultaneous over-expression of these proteins (“ON” in the figure) allows the late-firing origins to fire earlier in S

phase (arrow in the figure).
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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 informa-
tion to their progeny. Eukaryotic DNA replication initiates from
multiple sites, called replication origins, scattered throughout
chromosomes and this initiation process is strictly regulated
by the cell cycle. However, molecular mechanism of DNA
replication and its regulation in eukaryotic cell cycle have not
been well elucidated. To approach this subject, we have iso-
lated novel replication factors of budding yeast and analyzed
their functions.

Selected Publications

Hizume K, Endo S, Muramatsu S, Kobayashi T, Araki H. DNA polymerase
e-dependent modulation of the pausing property of the CMG helicase at the
barrier. Genes Dev. 2018 Oct 1;32(19-20):1315-1320.

Miyazawa-Onami M, Araki H, Tanaka S. Pre-initiation complex assembly functions
as a molecular switch that splits the Mcm2-7 double hexamer. EMBO Rep. 2017
Oct;18(10):1752-1761.

Microbial Genetics Laboratory &Y EIGIAZE=E

Hizume K, Kominami H, Kobayashi K, Yamada H, Araki H. Flexible DNA Path in
the MCM Double Hexamer Loaded on DNA. Biochemistry. 2017 May
16;56(19):2435-2445.

Itou H, Shirakihara Y, Araki H. The quaternary structure of the eukaryotic DNA
replication proteins SId7 and Sld3. Acta Crystallogr D Biol Crystallogr. 2015
Aug;71(Pt 8):1649-56.
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Genetics of epigenetics
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H3K9 directs loss of H3K4me1 (from Inagaki et al 2017). Wild type plants have H3K9me2 in transposons (gray) and H3K4me1 in gene bodies (light green). In the mutant of
H3K9 methylase genes (suvh456), transposons loose H3K9me2 and accumulate H3K4me1.
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To understand control and function of DNA methylation,
we are taking genetic approaches using mutants of Arabi-
dopsis. An Arabidopsis protein DDM1 (decrease in DNA
methylation) is necessary for methylating transposons and
repeats. On the other hand, IBM1 (increase in BONSA/ meth-
ylation) is necessary for not methylating genes. In mutants of
genes encoding these proteins, several types of develop-
mental abnormalities were induced. Characterization of these
abnormalities is revealing impact of DNA methylation on ge-
nome evolution and appropriate gene expression.

Selected Publications

Hosaka A, Saito R, Takashima K, Sasaki T, Fu Y, Kawabe A, Ito T, Toyoda A,
Fujiyama A, Tarutani Y, Kakutani T. Evolution of sequence-specific anti-silencing
systems in Arabidopsis. Nat Commun. 2017 Dec 18;8(1):2161.

Inagaki S, Takahashi M, Hosaka A, Ito T, Toyoda A, Fujiyama A, Tarutani Y,
Kakutani T. Gene-body chromatin modification dynamics mediate epigenome
differentiation in Arabidopsis. EMBO J. 2017 Apr 13;36(8):970-980.

Epigenomics Laboratory Tt/ AFREE

Kakutani Group BAMHEE

Fu'Y, Kawabe A, Etcheverry M, Ito T, Toyoda A, Fujiyama A, Colot V, Tarutani Y,
Kakutani T. Mobilization of a plant transposon by expression of the transposon-
encoded anti-silencing factor. EMBO J. 2013 Aug 28;32(17):2407-17.

Hosaka A, Kakutani T. Transposable elements, genome evolution and
transgenerational epigenetic variation. Curr Opin Genet Dev. 2018 Apr;49:43-48.
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A new genetics of human cells for the study of DNA transactions
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The auxin-inducible degron (AID) technology

(A) The AID tag was inserted to a target gene by CRIPSPR-Cas9 mediated knock-in using a donor plasmid. In the presence of auxin, the fusion protein will be recognized by an ubiquitin
ligase with A containing plant-derived TIR1 for rapid degradation.(B) RAD21, a component of cohesion, was fused with AID and fluorescent tags. RAD21 is depleted rapidly upon auxin
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addition. (C) Quantification of the level of RAD21.
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We established the auxin-inducible degron (AID) technol-
ogy, by which the expression of a protein of interest can be
rapidly controlled by the addition of a plant hormone, auxin.
By combining the CRISPR-Cas9-based genome-editing
technology with the AID system, we can now make human
conditional mutants, in which a protein of interest can be de-
pleted in a half-life of less than 30 min. By applying the AID
technology, we wish to understand how genomic DNA is
maintained in human cells. In particular, we are focusing on
the relationship between DNA replication and other DNA
transactions.

Selected Publications

Gibcus JH, Samejima K, Goloborodko A, Samejima I, Naumova N, Nuebler J,
Kanemaki MT, Xie L, Paulson JR, Earnshaw WC, Mirny LA, Dekker J. A pathway
for mitotic chromosome formation. Science. 2018 Feb 9;359(6376).

Natsume T, Nishimura K, Minocherhomiji S, Bhowmick R, Hickson ID, Kanemaki
MT. Acute inactivation of the replicative helicase in human cells triggers MCM8-
9-dependent DNA synthesis. Genes Dev. 2017 Apr 15;31(8):816-829.

Molecular Cell Engineering Laboratory 4> F#lBE T30 E

Natsume T, Kanemaki MT. Conditional Degrons for Controlling Protein Expression
at the Protein Level. Annu Rev Genet. 2017 Nov 27;51:83-102.

Natsume T, Kiyomitsu T, Saga Y, Kanemaki MT. Rapid Protein Depletion in Human
Cells by Auxin-Inducible Degron Tagging with Short Homology Donors. Cell Rep.
2016 Apr 5;15(1):210-218.
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Understanding cell architecture through quantitative microscopy and structural calculations
MRS MO EBBRIMAE E2LBLT [BREROVRVESE] 2HETS
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(development)
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Cell division at the 1-cell stage (left) and cell arrangement pattern during development (right) in the C. elegans embryo. The upper panels show actual C. elegans
embryos and the lower panels show our quantitative simulations. (The lower right visualization was obtained using software developed by Dr. A. Funahashi [Keio

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

Selected Publications

Kimura K, Mamane A, Sasaki T, Sato K, Takagi J, Niwayama R, Hufnagel L,
Shimamoto Y, Joanny JF, Uchida S, Kimura A. Endoplasmic-reticulum-mediated
microtubule alignment governs cytoplasmic streaming. Nat Cell Biol. 2017
Apr;19(4):399-406.

Yamamoto K, Kimura A. An asymmetric attraction model for the diversity and
robustness of cell arrangement in nematodes. Development. 2017 Dec
1;144(23):4437-4449.

Cell Architecture Laboratory #HRI;ESRAZT=

Arai R, Sugawara T, Sato Y, Minakuchi Y, Toyoda A, Nabeshima K, Kimura H,
Kimura A. Reduction in chromosome mobility accompanies nuclear organization
during early embryogenesis in Caenorhabditis elegans. Sci Rep. 2017 Jun
16;7(1):3631.

Torisawa T, Taniguchi D, Ishihara S, Oiwa K. Spontaneous Formation of a Globally
Connected Contractile Network in a Microtubule-Motor System. Biophys J. 2016
Jul 26;111(2):373-385.
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3D-organization and dynamics of human genome chromatin
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fibers and forms numerous chromatin domains
in the cell nuclei. Chromatin dynamically
behaves like “liquid”. NPC, nuclear pore
complex; NE, nuclear envelope.

Liquid-like irregular folding

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

Selected Publications

Maeshima K, Hibino K, Hudson DF. Condensins under the microscope. J Cell
Biol. 2018 Jul 2;217(7):2229-2231.

Maeshima K, Matsuda T, Shindo Y, Imamura H, Tamura S, Imai R, Kawakami S,
Nagashima R, Soga T, Noji H, Oka K, Nagai T. A Transient Rise in Free Mg(2+)
lons Released from ATP-Mg Hydrolysis Contributes to Mitotic Chromosome
Condensation. Curr Biol. 2018 Feb 5;28(3):444-451.e6.

Genome Dynamics Laboratory /LY FSIARRE

Imai R, Nozaki T, Tani T, Kaizu K, Hibino K, Ide S, Tamura S, Takahashi K, Shribak
M, Maeshima K. Density imaging of heterochromatin in live cells using orientation-
independent-DIC microscopy. Mol Biol Cell. 2017 Nov 7;28(23):3349-3359.

Nozaki T, Imai R, Tanbo M, Nagashima R, Tamura S, Tani T, Joti Y, Tomita M,
Hibino K, Kanemaki MT, Wendt KS, Okada Y, Nagai T, Maeshima K. Dynamic
Organization of Chromatin Domains Revealed by Super-Resolution Live-Cell
Imaging. Mol Cell. 2017 Jul 20;67(2):282-293.e7.
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The mechanisms of transposon regulation in Drosophila
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(A) Schematic representation of piRNA-mediated TE silencing system in Drosophila. (B) Piwi (Green) is expressed in ovarian somatic
cells and Vasa-positve (Red) germ cells. (C) Fly strains we are maintaining and providing under the National Bioresource Project.
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Transposable elements (TEs) occupy a large proportion
of many eukaryotic genomes and play beneficial effects for
the evolution of organisms. However, we do not have a clear
understanding of how individual TEs are recognized and reg-
ulated in cells. Our laboratory is interested in molecular
mechanisms on epigenetic regulations of TEs in Drosophila.
To understand them, we are engaged in studying the piRNA
pathways, chromatin regulation and germ line development
using biochemical and high-throughput technologies, and
genetic tools which are managed and distributed by genetic
resources project (NIG-Fly).

Selected Publications

Kondo S, Vedanayagam J, Mohammed J, Eizadshenass S, Kan L, Pang N,
Aradhya R, Siepel A, Steinhauer J, Lai EC. New genes often acquire male-specific
functions but rarely become essential in Drosophila. Genes Dev. 2017 Sep
15;31(18):1841-1846.

Iwasaki YW, Murano K, Ishizu H, Shibuya A, lyoda Y, Siomi MC, Siomi H, Saito K.
Piwi Modulates Chromatin Accessibility by Regulating Multiple Factors Including
Histone H1 to Repress Transposons. Mol Cell. 2016 Aug 4;63(3):408-19.

Ohtani H, lwasaki YW, Shibuya A, Siomi H, Siomi MC, Saito K. DMGTSF1 is
necessary for Piwi-piRISC-mediated transcriptional transposon silencing in the
Drosophila ovary. Genes Dev. 2013 Aug 1;27(15):1656-61.
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Neural circuit mechanisms for visual processing and behavior in zebrafish
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(A) A larval zebrafish at 5 days post fertilization. Arrows indicate visual motion stimuli presented to the zebrafish. (B) Calcium imaging and quantitative analysis reveal the activity pattern of
multiple neuron types in a brain region (e.g. pretectum) involved in the visual processing. (C) Predicted wiring diagram of the whole-field motion processing circuit in the pretectum.
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Animals generate a range of behaviors depending on vi-
sual information that they receive from their outside world.
Using zebrafish as a model, our lab studies the neural circuit
mechanisms by which visual inputs produce goal-directed
behavioral outputs. In particular, we aim to understand the
roles of genetically defined neuron types and their circuit
connectivity underlying the visually guided behaviors. The
approaches that our lab uses include behavioral, genetic and
optical techniques, as well as quantitative data analyses.

Selected Publications

Forster D, Kramer A, Baier H, Kubo F. Optogenetic precision toolkit to reveal

form, function and connectivity of single neurons. Methods. 2018 Nov 1;150:42-48.

Férster D, Arnold-Ammer |, Laurell E, Barker AJ, Fernandes AM, Finger-Baier K,
Filosa A, Helmbrecht TO, Kélsch Y, Kihn E, Robles E, Slanchev K, Thiele TR,
Baier H, Kubo F. Genetic targeting and anatomical registration of neuronal
populations in the zebrafish brain with a new set of BAC transgenic tools. Sci
Rep. 2017 Jul 12;7(1):5230.

Systems Neuroscience Laboratory /2T /A EHERIFAZEE

Hoffman EJ, Turner KJ, Fernandez JM, Cifuentes D, Ghosh M, ljaz S, Jain RA,
Kubo F, Bill BR, Baier H, Granato M, Barresi MJ, Wilson SW, Rihel J, State MW,
Giraldez AJ. Estrogens Suppress a Behavioral Phenotype in Zebrafish Mutants of
the Autism Risk Gene, CNTNAP2. Neuron. 2016 Feb 17;89(4):725-33.

Kubo F, Hablitzel B, Dal Maschio M, Driever W, Baier H, Arrenberg AB. Functional
architecture of an optic flow-responsive area that drives horizontal eye
movements in zebrafish. Neuron. 2014 Mar 19;81(6):1344-1359.
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Revealing molecular function of SMC complexes in chromosome structural control
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A. A molecular model how cohesin complex mediates
sister chromatid cohesion. B. Purified cohesin proteins. C,
D. Biochemical reconstitution of topological DNA loading
- by the cohesin ring.

linear

Controlling chromosome structure is essential not only
for faithful chromosome segregation but also for gene tran-
scription and DNA replication and repair. Ring-shaped SMC
complexes (cohesin, condensin and SMC5/6) are central ar-
chitects of the chromosome structure. These large complex-
es topologically entrap DNA strands to allow vital
chromosomal functions to be carried out. We have success-
fully purified the SMC1/3 complex and reconstituted its func-
tional DNA binding reaction. Our aim is to investigate the
molecular mechanisms by which SMC complexes regulate
the chromosome structure.

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

Murayama Y, Samora CP, Kurokawa Y, lwasaki H, Uhimann F. Establishment
of DNA-DNA Interactions by the Cohesin Ring. Cell. 2018 Jan 25;172(3):465-
477.e15.

Murayama Y, Uhimann F. DNA Entry into and Exit out of the Cohesin Ring by
an Interlocking Gate Mechanism. Cell. 2015 Dec 17;163(7):1628-40.

Murayama Y, Uhlmann F. Biochemical reconstitution of topological DNA
binding by the cohesin ring. Nature. 2014 Jan 16;505(7483):367-71.
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Cellular mechanochemistry regulating eukaryotic chromosome dynamics
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HRL. BEIEROMECHEETOCLIHERNTND.

Images show micromanipulation experiments performed in our laboratory for examining the mechanical properties of the spindle (A) and the cell nucleus (B). Using a pair of
force-calibrated microneedles (white arrowheads), we study how these structures respond to force while maintaining their structural and functional integrity, in order to ensure

the stable transmission and regulation of the genome in a cell.

HRDADZANENEREL. FENZEZRALTIEETD
BEDIE. DEODEZENOETDSEFIFHER TOTRIZED
TWERARTY, EOHRETIE. L——E Uty oHS
2T 7A)\—ZE BN R ERA. MR DD FEE) Y —.
BREEOBNAAA—I VI FEEBAEHTE. B FHREFIE
DB S EE PRI ED LS YIRS = B2
TUVDHERNTNET, ENSDANZIRAERFRIGT A
U—DERZEEEMNICISNITDIEZBLTC, MEH R
FINSEDIZIEE TDI=DICED L DITEELSNTNDHETE
2. BRRMNICIZZFORNEZE>CTHRIROES 2 IEICHIHTD
ZEEBELTHRLTVED,

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

Selected Publications

Takagi J, Shimamoto VY. High-quality frozen extracts of Xenopus laevis eggs reveal
size-dependent control of metaphase spindle micromechanics. Mol Biol Cell.
2017 Aug 1;28(16):2170-2177.

Shimamoto Y, Tamura S, Masumoto H, Maeshima K. Nucleosome-nucleosome
interactions via histone tails and linker DNA regulate nuclear rigidity. Mol Biol Cell.
2017 Jun 1;28(11):1580-1589.

Quantitative Mechanobiology Laboratory E&X1.//\AZAOI—HRE

Shimamoto Y, Maeda YT, Ishiwata S, Libchaber AJ, Kapoor TM. Insights into the
micromechanical properties of the metaphase spindle. Cell. 2011 Jun
24;145(7):1062-74.

Shimamoto Y, Forth S, Kapoor TM. Measuring Pushing and Braking Forces
Generated by Ensembles of Kinesin-5 Crosslinking Two Microtubules. Dev Cell.
2015 Sep 28;34(6):669-81.

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

Shimamoto Group EXRAZEE

¥

SHIMAMOTO, Yuta
Associate Professor

EBAEBXR #x
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International Strategic Advisor ~E|BF#IEE 7/ \1 ¥'— / Visiting Professor ZEEXi%

Early mammalian development

T3 MHETRONSEOIHBOMRSEREE. in vivoA—I VD
PHIBERIERMNS. L\WSWSENFEGFNFEZRVTETL TS, HIC.
NOREE SO DLEEREENTIC KD, R 2Rt ZE TS5 I oMBICETS
BEMEONDEHFL TS,

We use molecular genetic technologies, in vivo imaging and experi-
mental cell manipulation to study blastocyst cell lineages and their derived
stem cells. Mouse/human comparisons will provide new insights into the
origins of pluripotency.

RO FEA

International Strategic Advisor ERREER 7/ \A H'—

https://lab.research.sickkids.ca/rossant/

ROSSANT, Janet
Senior Scientist, Hospital for Sick Children,
University Professor, University of Toronto

OU Uk, Jvrubs
ERRBE P S —
(MO ASE)

Genetics and genomics of adaptation and speciation

DL L DBIET ) LR

BICELEBOEDBCERES/ LER, (THEEOBCEREGRER,
BN MREEEDEZESNITD.
My current research is focused on the genetic and genomic basis of
adaptation and speciation, the genetic and neural basis of behavioral evo-
lution, and the evolution of sex chromosomes.

International Strategic Advisor [E|FESER 7/ \A ' —

http://www.ee.iee.unibe.ch/

PEICHEL, Katie
Professor and Head of Division, Evolutionary Ecology, Institute
of Ecology and Evolution, University of Bern

ISATI, TATA—
B IBR 7 R A —
(NIRRT - 3R AR EIPIR)
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International Strategic Advisor [E|BFEES 7 R/ \1H'—  Visiting Professor EEZ{i%

Population genetics theory and its application to genomic data

BHEEZERET ) AT —INDZDIGH

M. BA. M WS SEIFLERBEI S DI D S— %IRRT D=5 D, Department of Genomics and Evolutionary Biology /. « (b5 R
DNABIZERTOEE - E(LBEEFIER SR P EDRH.

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

FU, Yun-Xin

Visiting Professor

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

Development of population/evolutionary genetics theory and statisti-
cal methods for analyzing DNA sequence variation at various levels, in-
cluding between populations, individuals and cells within an individual for
understanding underlying evolutionary forces. ;é_%ﬁg\/:/\/

THFIRRFE ANV RERIF TS —AREEZ IR

Critical periods of brain development
SR IC BT B

W5, FEBORBIMBEE IS HEAZRELTSELE | BED
GABAEIES?! (BR8] %3IS5C L. ZDRABMBREDTEEEHRLET, Z5L -
I BAEIEDL N RS HARE OF T A DS CENNICBREA T,

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

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

specific GABA circuits trigger these “critical periods” then later limit corti- A>3, A K
cal plasticity. We actively translate these basic principles into innovative B8R

prastioly. Ve actvely princip U kR s S—515)
therapeutic strategies for humans and novel Al.

Epigenetics and chromatin
IEVIRTAYIALIATTF Y

DORF S TEDTHT (v SR RS S ORIR ORI 28
£, 7/ LB - STERRY— L EBIR T BT BECERICSIBZI0Y
FUAAFZOAREFRE LY NAAT ZED OO FVERERSNLE T,

https://research.fhcrc.org/henikoff/en.html
HENIKOFF, Steven

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

tion and epigenetic inheritance, we have developed genomic and compu- NZOD, ATq4—TV

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

replication, and the chromatin basis for centromere diversity.

Spatial control of bacterial cell division processes by reaction-diffusion mechanisms
IRISHEEIA A1 = X B & BN TV 7 R 3 ZHE 2 0 22 R Y 1

Z<DENV AT LOEBERIFIEIZ [ TFa—) P DRICHLEIZE D <FIEN Department of Chromosome Science E{GEXN=ZLHEH
BES5LTV\DEEXOSNTUVET, FATzBIE. COBDFHHANZXLDHIELT, -
INOTUPOFEFDE RO AHUBIZDVTIHRLTVET,

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

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

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

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

Chromatin dynamics and evolution
ravF BB

FI=BIE EEZ. DT BLORRENE P JO—FElHAEHEDTET. Department of Chromosome Science &EAN= X LHTZR
ERANVNUTZUSOEEID, IO TF Y OBBERAA VTERICHITDEDEIRE
HBENTVET,

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

BERGER, Frederic
Visiting Professor
We combine biochemical, molecular and phylogenetic approaches to (Senior group leader, Gregor Mendel Institute)

study the role of histone variants and their dynamics in shaping functional N, ILTUwy

i i =EHE
chromatin domains. (DL - XTI =PI —T —5—)
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NIG INNOVATION  ESEHE - SINEIEE

Share our research findings with society through the technology transfer

R D SEFNITIFIRRZ0ERL . fA=(I2ETT, HLLA
IN—YaVEIRZERET CET ERAROESICEMIDE
DELDE T, BRI TN EDHE. RE. SERZRD
EHIT. HE ZEEHIF. RS OBEHEEFEEES).
s, HZEESEEEHEL T FIFAD [F1] ZH=ICDRT
TEULDFT,

Flz. BEEFES SO UCEGEROEIRWCEI T DE5K
BOELT, KZF - ATHBENDOEF. (KFIBRZEEE (KK
T — BBR BREE BRU—IYavT BRXBRRS)
E{THEOCVEY,

WRBRDOMLEET, 1/ X—a Al EHIEL- SR

(2018 FEXEE)

FNFIRAEE T
Intellectual Property QUANTITY

¥SFHIFE  Patent application 714
HEPEST  Patent registration 3k
AtV BEMTAZZH  License agreement 201
MTA  Material Transfer Agreement 9721

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

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

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

Selected Publications
PBAREER. BAECERORFICEIIMNARRE. ZHERTCEENEER®
ICBILCOERE. BRBEHRAIS. 2018 47 % [pp.35]

PBARER. BrECEREBEOBMELFMOTOMLELEDBEAICONT. B
ELERNARROBES LU MBGTHECHELRIDEAICDNT, 2018 23
#9%2 p.9.60-9_64

AR, 2EERTEENFEY. ENEE (ABSHEL) FHBEFHFICETS
ISE? 7727, 2017 Vol.563 No.10

ISARRERE. (MM RBRY HEGERICE T2MBERBICHET T—REDITE
SHOBEAMIAORL—]. WNWHMEA/ N—>a>HAROFEME. 2014 pl114-
125, arFov o Tr4—HhR

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

EFEE - MNPER

SUZUKI, Mutsuaki
Director

SONEERR =R

H25EE),/ Research Activities

63



64

Office for Research Development JH—F « PR AN —4—F

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

Mz /58{L. IR (Institutional Research). Jih$i

HrseRtE

R FrUPPyT

Planning Research

WRILE LFHR— b
Support for Research Start-up

@

y 7 e RN

£ I

>

#

Public Affairs

[FAFRICEDDAM D, FDEENZERARRICEEL . S5ITHE
N7ZBIES T=0(]

EG. COEEZTYN—IC3DOIVYIY (g 541k,
IR [RFR) ZHEEL TV, TR D58 bERE LT, R ERYT
LEVICDVWTOER TS, ARERBOIIE. BEMAVY
ROBSSES). U—oYav I REPESBIIADMN. EEE
EEEHEEBL. IREDFLWIAT P ICHE 30 DF
BhFZ= L9, IRTIE. M EECREI DRI T EE/ LT —%
TNEE - DL E T, CNODSEENTEIZERS. LHEHCE
FLTWET, B OEBNEGIDEBN IR RIRE L TER L
HFRTREMENRZE RIFLT. ARSI 2= T— DT AN
BETDEZBELTVED,

W& 2T h
Counseling for Research ‘- 4;,-/\
\
TR e R —
Support for Preparation of Grant Application

g \\ Matchmaker for Collaborative Research

Output Career Progression

e

"B 7Ly, HB Q\‘g

Scientific Writing / Presentation DOJO

¥+ U 78k

Career Counseling

4 —2Z3v 7B Workshop Planning

FRERHTAY v Ky
HWRER

Dissemination of
NIG Method

PR R
Arrangements

of International
Cooperation

“To maximize and further develop the potentials of those
involved in research”

With this motto, Office for Research Development (ORD)
promotes three missions: Strengthening of research activity,
IR, and Public relations. Our activities include organizing
workshops, mediating collaborative research, discussion and
advice on manuscripts and scientific presentations, dissemi-
nation of NIG Method, grant-application support, and ar-
rangements of international cooperation. Data collection and
analysis of research activities of NIG contributes to continu-
ous improvement of the institute as well as public relations.
Synergizing with the superb research environment and the
interactive atmosphere of NIG, we aim to play an instrumen-
tal role in strengthening of research activity of the scientific
community.

Writings and Talks

RABAE, BBET, WAL, WIDEF, HUNED, EhER, HERT. K&
~OEMRE TR HEFE - LRFROBEZCRIFIZEDIESL RAHES £3
EFRAK% (2017.8.29-30).

ILABHE. FRRFEROIHEE : DEEFAY Y R ICLBMR DML LT D—/ LR,
BWIHAREFHNRBRFTFELIF— (2017.12.26).

Office for Research Development

M E. IR HARDFHAICOWT : KZHEBF BEBOEMEZIHL. RAH
Be B2EFERKRE (2016.9.1-2).

FERICOH, Y DNTYy, KBE BEHXYy R TEIRZREBI LT~
Yar—RLd N, E22N. HiwddHEE T3] 2016 dZERO.

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

VY —F « PREZAN—45—F

SEINO, Hiroaki
Assistant Professor

TEEERR Bh

KURUSU, Mitsuhiko
Director

RIEAE =5
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Office for Gender Equality BLZEESEHHER

Office for Gender Equality
BLFASEHEERE

2017 &, ECHICBZHRZEHEEHRIISNELIZ, X
MR E RS EEZRISE LT BLHO-—APHics
O UFOI TR RS e REFEL TLE T,

¢ ZEHREZEDEE
o —IRBEDIEMH
O TR EEDEEICLDBRNERE
¢ TBDRBIBROERAM
O AT AL DIz D =F—1RH
FHLULPETCHBLARSEHERR—LR—D (https:/
sites.google.com/site/nigdanjo/home/) ZZEBELIZS, EiR
MICHIFSBLHABFSBOESL PHER DEB DEEFHIBHEL
TVEY,
SLHESEHEE TR HFYTIIS TR AT SADRDL
THENEARECSOIREEMERBELCVET,. CBR. CEE.
CHERKIE. BRERIC danjo-nig@nig.acjp FTHEELIZSL,

Office for Gender Equality

| ZENREE

| Training seminar for scientific presentation

The Office for Gender Equality was established at NIG in
2017. It was renamed from the Office for Female Researcher
Support, since we wish to provide appropriate support to the
needs of NIG people in all categories. Currently we can offer;

® A multi-purpose nursery room

® In-house temporary childcare

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

® seminars for research development

Please visit our homepage for more detail.

https://sites.google.com/site/nigdanjo/home/ (Japanese)
https://www.nig.ac.jp/offices/danjo/en/index.html (English)

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

https://sites.google.com/site/nigdanjo/home/

BLHESEHER

HIRATA, Tatsumi
Director Staff Staff

YASUIKE, Yuki YAMATANI, Noriko

FHIEDH =& 30 AR =8 @

LIBEF =8 &

s

w!

=
A

TAKIDA, Masatoshi
Staff

BHER =8 %
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Support Center 1Btz 45—

Radioisotope Unit

BEHR - 7V =TI =

- | i
{ i k=] o
i J!: A4 LAl X
8 i ¥ oa xE| @
4 Aa i | HaE G W
. LR % rle [ Eo e |BD Boydly
3 =g Tie || | (|| 2 A aEE Q| e
X i dHLE Bz i3 nmey gE g
L el nE (g |te lgguﬁ ]
5 Hi wiuila LR B 8 a Ia'lA
" ; el @ zfBE T M g0
§ it | f00eE ExFisfiR
1 ' ® U B " i (SRR
: =z HHF S i m|x lei [-2mg/E]
25 ey 2 (=|a | B DR - )3
21(2 %l B £ |oje . > .-mgE]3
it i %:\ i |Elm | iggy® 3
2 AlH HHE S (2| laje] | I3 Y
ﬁ : . ;k i i : 5 s
- .- = | -,ﬁ
winllnl of ' :
L] " in = L]
HI |1 ;f' 5 BT
8 -
[HE -
] 1 w3
i : 3
5 i ;

Survey meters and files used for the administration of radiation and radioisotopes.

REHRIE. ERICRIFTHEXRRTDHRTHD., Ttka - Radiation is a subject of research to investigate effects
HERIRICEVNTES S UCEhbNE, HEHe - 7(VY~—F - onliving organisms, and is used for labels in various fields of
—_ : ol TR N - life science. The Radioisotope Unit is responsible for the ad-
ifj_”\lg‘ WEROERICEDD. PAVH—TZEHTS © ministration of radiation, and provides support for studies
TR R—hLET, - that take advantage of radioisotopes.
#8R Caenorhabditis elegans|Z13. BIEFEILDBEETH In Caenorhabditis elegans, sophisticated methods are

B 478 2 SypeR = s — v — v — available to determine gene expression patterns and to gen-
REERSEEEF WA CHS, BRTRRMRORE P& erate genetically modified strains, which are indispensable

FHEROERZEZIRE TSN RBDOET. BT HE for reverse genetic analysis. Aiming at the elucidation of gene
AT LDERBAZEBIEL .. B FRREOEEZFMREF CTHDY - regulatory system, we study microRNAs, which serve as
A RNA ST, MBS /T DI ROEHR. %18 - post-transcriptional regulators of gene expression. Our ap-

=g == s = BT s - proaches are to develop novel methods for functional analy-
ﬁﬁfﬁ%\xlj&‘mﬁ’];gh?@#%}m « COBBHOI-5T LIREE . sis, to identify target genes, and to unravel the physiological
BT E D TNE, . roles of microRNAs.

Selected Publications

Andachi Y, Kohara Y. MicroRNA Detection by Whole-Mount In Situ Hybridization Hamashima K, Mori M, Andachi Y, Tomita M, Kohara Y, Kanai A. Analysis of
in C. elegans. Methods Mol Biol. 2018;1680:75-86. genetic code ambiguity arising from nematode-specific misacylated tRNAs. PLoS

) o - ) One. 2015 Jan 20;10(1):e0116981.
Andachi Y, Kohara Y. A whole-mount in situ hybridization method for microRNA

detection in Caenorhabditis elegans. RNA. 2016 Jul;22(7):1099-106. Andachi Y. A novel biochemical method to identify target genes of individual
microRNAs: identification of a new Caenorhabditis elegans let-7 target. RNA.
2008 Nov;14(11):2440-51.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/andachi/
ISR « PAYS—TXEIZwb

1L / -

/4, 9 )

|_“. e ] =1 1I

ANDACH], Yoshiki
Assistant Professor

TIEER B |
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Support Center ZiEtz>45—

Unit for Experimental Animal Care
EpEERERER

B BB SRR Y

PMBRBRBIRL. YO - SYNREDEBREE RO TEIRA The Animal Research Building is a major animal facility which
HRIMTZBLDICHBSN -, BEHOXELEASEREMSR T, B - was set up for advanced research using experimental animals
WL Tld. FIAICHITBYIR - SYOEBRUEBROYR— %17\, - suchas mouse and rat. The facility supports breeding and experi-
B%E - BB DHAE LB\, BIEFNRUFRAOMsEEcEs - Ments of mouse and rat, and contributes to the promotion of re-
T BT YRR E DR SR E DB E Y — 2 ARV ED : search and education. We also support research using valuable
ST LT, resources such as wild mouse strains for researchers inside and

outside the institute.

SSRGS

KOIDE, Tsuyoshi TAKANAMI, Keiko
Head Assistant Professor

NHOB mRE ) SREET BE@®

The Animal Research Building (left) and animal room (right)
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Database Center for Life Science S JHA TYVARET —IN—Atz 45—

Database Center for Life Science (DBCLS)

2. DDBJ Search > sra wSRA  BioProject  BicSomple

Q, Keyword :
O, Aceagsion !

Aitvanced saarch |

Show (32.1) records Sort by

Data Last Update 2018-11-15)

Project Datatype

W Tt w Do o

Organism Name

[ e
B Genomae sequencieg and sussestty [l O

68

sequencing W PetSeq Serome
B Genome squencing
B geome

AHT—4—2 (SRA [NCBI], ENA [EBI], DRA [DDBJ]) [CEiRShTz DRI —T V| F—4ICDWT, SESFAHEHERD 5T — 5 DRRP YUY O—RD

TESERY~DBCLS SRA (http://sra.dbclsjp/)

DBCLS SRA (http://sra.dbcls.jp/) is a highly organized index website of huge quantities of next-generation sequencing data available at public databases (SRA [NCBI], ENA [EBI],
DRA [DDBUJ]). Users can download NGS data after browsing comparing and selecting them in various aspects.

SATIATIANT Tl BRATHTFEXBZHET —IN—2R
(DB) BMAHESNTHED, ZDEBHMAFRDERICAAIRITHEOTNET,
LDl [BELDBDRDHSEWN [EVEHIOISEN] [F—5%
HAEOEZBELET DN TEHRW] HE. DB OMENLFBDIZH
DIRIREMBIITTND TlEDDF A 1225 —I3 DBRIEILD AR
ELT 2007 FICHBBEEDZVS—ELTEHRESN. DIk, DBOHE
LER2ICED. FIBE OB ES0 DIBHRRMOMFTHEIE T —
EXORF. DB OEBIEEEToCEE U, KAV 5—[FFIZER
DiER DL, 201 4 FEICHORRAZ[BRICBEL ZLIZHN B
[C—EREEEHRICBLELIZ, EvIT—SDBWERDRDS
DDBJ VA —FEDYFI—EFBLIZVNEBRITVET,

In life science, thousands of database(DB)s are publicly avail-
able worldwide, and become indispensable. However, many com-
ments from users complaining the hard-to-use DBs suggest that
these DBs and the surrounding environment are not sufficiently
refined. DBCLS was established in ROIS in 2007 as a core orga-
nization of DB integration, and has been aiming to solve these is-
sues through R&D for DB reusability, international DB standardi-
zation and various training programs. In 2014, while the main lab
of DBCLS moved to Kashiwa, some members moved to NIG as
the Mishima lab. It is highly expected to maximize the synergy
with DDBJ in effective use of Big Data.

Selected Publications

Bono H. Meta-analysis of hypoxic transcriptomes from public databases. bioRxiv.
2018 DOI: 10.1101/267310

Ono H, Ogasawara O, Okubo K, Bono H. RefEx, a reference gene expression
dataset as a web tool for the functional analysis of genes. Sci Data. 2017 Aug
29;4:170105.

Database Center for Life Science (DBCLS)

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

Naito Y, Hino K, Bono H, Ui-Tei K. CRISPRdirect: software for designing CRISPR/
Cas guide RNA with reduced off-target sites. Bioinformatics. 2015 Apr
1;31(7):1120-3.

SATHATVARET —IN—AZ05—

BEHCHFRLTLS A/~

ONO, Hiromasa Project Assistant Professor
NERER e

NAKAZATO, Takeru Project Assistant Professor
MEEE s

Members at NIG
BONO, Hidemasa Project Associate Professor
PEFH s

NAITO, Yuki Project Assistant Professor
PBELERSY e

OHTA, Tazro Researcher

KHEERS mza

ZDS. /N IR E. BE KH

Ono, Bono, Nakazato, Naito, Ohta (from left)
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Center for Genome Informatics (CGl)

Center for Genome Informatics (CGI)

e The main goals of the Coelacanth Genome Project

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

Important question; how vetsbrates swtcessfully sdapied

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

2012323
Coelacantn fosmid end data were added.

o
o D
A,
——

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

Assembly Infermation

Assamaly 10 LatCha_)1.0
Astemaly date Sep. 2012

Aczession (CON) DFL58506 DFLOST6E
DioPraject 1D 174410

Provider NIG / Tokyo Tech

statistical information

e 2recy S SHYADY LTI, S—FHIA
= # of waffoids 37851 T s EISERMITSNIDEGEF PNV 45E
3 Seaffole NSO 331 Kb DIFRDEFREBEENTI D, BLAST/BLAT
& Contig NSO 9.04 k0 ZRVWVAERMERRICHIBLTHED. PS5+
= Loagest 238 b AU DR DT/ T— 3 ERELC
2 Rate of 'N' 450 % RENITERIDENTES,

# of gene locus o e B LA

g Coelacanth Genome Browser. Information
L i about the annotated genes and SNVs on the
coelacanth genome can be searched and
browsed. Homology search using BLAST/
BLAT is also available, and the resullts are
visually displayed on the genome browser with
other annotations.

©eopyright 7012 Hatisnal Teslituts of Genetics

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

Next generation sequencing (NGS) technologies have dra-
matically increased the throughput of DNA sequencing, and is
now widely applied to various areas of life science research. Not
only model organisms but all sorts of species are studied based
on their nucleotide sequences through de novo sequencing/rese-
quencing of genome, transcriptome analysis, and metagenome
analysis. In order to analyze NGS data and to obtain proper re-
sults, special knowledge and skills of bioinformatics are required
in addition to knowledge of biology. CGl is engaged in the promo-
tion of genome sciences by providing sophisticated technical sup-
port to researchers analyzing genomic data, and by developing
novel bioinformatics tools and human resources.

Selected Publications

Tatsumoto S, Go Y, Fukuta K, Noguchi H, Hayakawa T, Tomonaga M, Hirai H,
Matsuzawa T, Agata K, Fujiyama A. Direct estimation of de novo mutation rates in
a chimpanzee parent-offspring trio by ultra-deep whole genome sequencing. Sci
Rep. 2017 Nov 1;7(1):13561.

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

Center for Genome Informatics (CGl)

Hoshino A, Jayakumar V, Nitasaka E, Toyoda A, Noguchi H, Itoh T, Shin-I T,
Minakuchi Y, Koda Y, Nagano AJ, Yasugi M, Honjo MN, Kudoh H, Seki M, Kamiya
A, Shiraki T, Carninci P, Asamizu E, Nishide H, Tanaka S, Park Kl, Morita Y,
Yokoyama K, Uchiyama |, Tanaka Y, Tabata S, Shinozaki K, Hayashizaki Y, Kohara
Y, Suzuki Y, Sugano S, Fujiyama A, lida S, Sakakibara Y. Genome sequence and
analysis of the Japanese morning glory Ipomoea nil. Nat Commun. 2016 Nov 8;7:
13295.
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Intellectual Infrastructure Center HEFIAEE L 5—

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

NIG Supercomputer
https://sc.ddbj.nig.ac.jp/
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The DNA Data Bank of Japan (DDBJ) was established in
1987. It collaborates with the NCBI in the United States and
with ENA/EBI in Europe, and maintains the International Nu-
cleotide Sequence Database Collaboration (INSDC) to pro-
vide a worldwide public asset for life sciences. Data on
patent-related DNA and amino acid sequences are available
through the cooperation of INSDC and patent offices in Ja-
pan, the United States, and Europe. We also cooperate with
the Korean Bioinformation Center (KOBIC) to publish data
from Korean patent offices.

Since 2009, the three parties (DDBJ, NCBI, and ENA)
have cooperated to maintain the Sequence Read Archive for
next-generation sequence data, BioProject for research proj-
ects, and BioSample for biological sources, materials and
samples (Figure A). In 2013, DDBJ started the Japanese
Genotype-phenotype Archive (JGA) in collaboration with the
National Bioscience Database Center of the Japan Science
and Technology Agency (JST). We will continue to provide
fundamental databases for life sciences.

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

Our supercomputer platform is free for Japanese investi-
gators. Each year, more than 600 registered users conduct
life science research on our supercomputer system.

Bioinformation and DDBJ Center
4 oniEER - DDBJtzV4—

ARITA, Masanori
Head, Bioinformation and DDBJ Center
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NIG Supercomputer System
EDEGEFHEN A S-S ArL

ENLEGEM AR A== 2 —F T AT L

B BEEREEYT—9—2 (INSD) OERBLO
SEOHFREICEIERERERM D0, 2—/ 1 vE1—%
D27/ GBIER/SOY) ZE8ELTUVET,

BRI/ [FEBRIERTI R Lo TR OFeE LI
PHT—H DRMDFITT, 201 8FITHEALTZAFRRANL —
Ve 201 9FICBATDEIEMIATLICKD, B IGAD
RFEITDENET/ LT —IDLSE, KRRIEREBITC=DIR
BZEXTVET (FTRER) . ENOMREDNSI-VERFE
BRI TED. THRIBED 30TBUATASIFE TH
LD &Y, KREI—HICITH ROBEICE DERE D,
SHE/—RZEBETEEIB A TVaVbABRSNTVET, BF
ZE 130U EOHBEHNSFHLT 600 ADI—THFBLTUL
£, FHMIPEEM R/ 8DV R—LR— (https:/sc.ddbj.nig.
acjp/) BRI,

PHE i
BE2 -2

Ll : . i
2 b= (BEE) .

20198 AR/

-
7 s

F—2R7TH

National Institute of Genetics (NIG) operates a super-
computer system to develop the International Nucleotide Se-
quence Database (INSD) and to provide computational
resources to domestic researchers.

The key features of the NIG Supercomputer System are
the analysis environment specialized to life science research
and the comprehensiveness of public data. In 2018 we intro-
duced a large-scale storage system and in 2019 we intro-
duce a new computer system to analyze massive-scale data
such as full human genomes that our JGA repository pro-
vides (See table below). Domestic researchers can request
for a user account throughout the year, and the cost is free
for users of less than 30 TB disk usage. Large-scale users
exceeding this threshold must pay a prorated volume fee,
and other options to rent computation nodes are available
for a fee. Every year, average 600 users from 130 institutions
register to our computing environment. For details, please
visit our website (https://sc.ddbj.nig.ac.jp/).

2020F /8085

(201 2FEB AL IFTHE)
SHEMITA 2045
STEH T STEHM2TIN5545 AMD EPYC 512GBX 136 STEMIRTLNB0E
Intel Xeon Gold 384GBX68
- 12TB AEUEER X1
JE
RS B ey ;gg‘ifé 3TBXEUSHEM X 10 Bl
- (Wb Intel Xeon Gold)
- — o 201958 A3 10PB - _
= E‘ _ E;—\ /7—
SEREERAN—Y 7PB 201845504y 3.8PB 2=V
S N—ZFANL—D 5.6PB T o sl
InfiniBand InfiniBand
J—REEEEA] 4xQDR (40Gbps), SEEL

4XFDR (56Gbps)

4XEDR (100Gbps)

EASTEMRI2TLE  Computing system installed
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Advanced Genomics Center
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Advanced Genomics Center was established October
1st., 2011, with the aim to combine the latest genomics
technology, i.e., next generation sequencing, for example,
and the genetic resources, that have been collected and
constructed throughout the history of this institute, to create
resources for new-generation genetics.

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

To answer the expectations and heavy demand of ge-
nome analyses from the universities and research communi-
ties, the target projects that will be conducted in this center
will be chosen through NIG’s Collaborative Research Pro-
gram that is open to researchers outside of NIG.
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Intellectual Infrastructure Center

Genetic Resource Center
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The Genetic Resource Center is composed of “Bioresource
Management Division”, “Plant Resource Development Divi-
sion”, “Division for development of genetic-engineered
mouse resource”, and “Bioresource Database Division”. The
Bioresource Division takes responsibility for development,
preservation and distribution of forefront bioresources of vari-
ous organisms including E. coli/B. subtilis, Rice, Mouse, Dro-
sophila, Zebrafish, C. elegans and Hydra, and of collected
wild species of those organisms. The Database division
makes the above information available to the public through
web sites shown below. The BRC/NIG participates actively in
the “National Bioresource Project (NBRP)” under the organi-
zation of Japan Agency for Medical Research and Develop-
ment (AMED), in the Cabinet Office of Government of Japan,
and takes a role for management of E. coli/B. subtilis, Rice,
Drosophila and Zebrafish as central or sub-central organiza-
tion for each organism in the project. Furthermore, the Data-
base Division also contributes to NBRP as the national
center of bioresource information, by taking responsibility for
development and management of the relevant databases.
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Services of the Genetic Resource Center are accessible from the pull-down menu (Model Organism
Resources) at the NIG website.
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Platform for Advanced Genome Science (PAGS)

EFDIEBOIZOICIERED DSHEE D DNAECHEEAT AU
BICHIBLTERICHOTVEI N CNeHETSIC3RE -
ISERERNT OB E CORIEDDRITIHDEENT AT LDORMEE
HEDNWATY, [F0E) LETAFHEE T Sy T —1 (o
T/ L3R) | ISERFERNZ M E RS R OMFMrREiTT
[SZMRFTZEERI A (22016 F D05 6 FEOFE CTHRS
NIZBHDT. BIIRDT BT R ONEREENT D AT N EEE R
FHAESREDSRBICKDBRESNIZERE (BF 1004H12E) O
SEFEBLTCRIEOT AHZOWTEESHZOE—I1E
DETEFIMARZEDET,

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

B R BURECSIARHTILS Y b7 — 7 SR TG B

O TR LRTE ® RNA BT

© ZEEEAT ® XY IRIB <IN ISR AT
© (SERERAT o BEEEREMNT

B SERERENTZER Y T - 1EE)

o ERAERAT/ A TS ® AIERIFEN—2DIBR

o RaNT/ L/ T =3y
® LB/ LIBEREETRAN
NSO EEHE S Sz, EIDEEFEMFIPTZ %
HWEEL. ST DMBH BT ST A EHME L Ty
bO—=0% ML D ELUTIEROZEDBEICHIZDET (K
B) . MIFTXIRARED . WMEMFAZIENIBE 22 8. MFiIR
WH&E 27 & BB S02OMENEE 18 DKRF « HAFHEEE (BB
B#L27) hoSmLTLEd,

® B BERILIEFT

Research

(A) Researchers granted MEXT/JSPS Kakenhi ] [:> papers

Data/results ‘
£ £

i

f— [— [— >

Samples ‘

r-»
|
r—-»

uonejouUR BAISUBYRIdWOD F.

Variation analysis

= t!
Epigenetic

N m-’

RNA analysis

=

De novo genome
[ Lanalysis Tl [

sisAjeue diseq 10y sauljadid

Open
Science

sisAjeue solwo-RINKy

1V 4104 9 abpajmou|

dnoub Buibeuely
{1

SDI3eWII0JUI0Iq PROUBAPE 310
Burieys/uonediignd eyeq

W

- s
Ultra-high

rlsensitivityanalysis™ "l ™1 1 [—1_ 1 [T

SN e U I S B

Large scale DN, — [:> Technology

sequencing group Advanced bioinformatics group Development

3
;i

Platform for Advanced Genome Science

Members at NIG BRI CEEIIDISHME

In order to understand life, massive and highly accurate
DNA sequence analysis has become more important than
before. To meet this situation, it is essential to develop a
large-scale and state-of-the-art genome analysis system and
to share it with the research community. Platform for Ad-
vanced Genome Science (PAGS) was adopted for this pur-
pose for six years from 2016 as a platform in Grant-in-Aid for
Scientific Research (KAKENHI) on Innovative Areas — Plat-
forms for Advanced Technologies and Research Resources
funded by MEXT. We provide such a genome analysis sys-
tem for researchers who are granted KAKENHI and selected
by the selection committee.

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

B Large-scale DNA sequence analysis

® de novo genome analysis  ® RNA analysis

® \/ariation analysis ® Metagenome analysis

® Epigenetic analysis ® Ultra-high sensitivity analysis

B Advanced bioinformatics analysis

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

To promote the PAGS activity, the National Institute of
Genetics as the core institution of PAGS has established a
network for cooperation with the institutions to which the
participating members belong to promote the PAGS activity.
Currently 50 members in total are participating in PAGS from
18 universities and research institutes (27 departments).

(B) l Researchers granted MEXT/JSPS Kakenhi ‘
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As the central institute to study various aspects of genetics, the National Institute of Genetics (NIG) positively accepts joint research be-
tween NIG and universities or other institutes. In order to offer joint research opportunities to researchers, NIG has been conducting “Joint
Research” and “Joint Research Meeting” between researchers inside and outside of NIG.

As shown in the next page, many joint researches are held every year. In 2018, 100 Joint Researches and 19 Joint 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 three categories are solic-
ited for NIG-JOINT [A], [l] and [B]. In NIG-JOINT [A] and [l], travel
and accommodation expenses are provided to visit NIG for con-
ducting discussion and experiment. In NIG-JOINT [B], travel, ac-
commodation and research expenses are provided.

In vitro differentiation of spermatogonia to fertile sperm in the endangered endemic cyprinid, Grathopogon caerulescens.
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» Joint Research Meeting

Honmoroko (Gnathopogon caer-
ulescens) is an endangered endemic
cyprinid, which inhabits ancient lake
Biwa. We tried to establish in vitro
spermatogenesis to avoid its extinc-
tion and succeeded to recapitulate
the entire process of spermatogenesis
to produce fertile sperm in vitro.

A< in vitrolBE CIERSNTZRET
B : KBERABRED in vitrop{LiEE
Ctin vitrof§F CaELIZRYEAOD

A: sperm differentiated in vitro
B: in vitro differentiation of spermatogonia
C: Juveniles generated by the in vitro sperm
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Based on the application from researchers inside or outside of NIG,
Joint Research Meetings in small groups are held for information exchange
and active discussion.
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Screening for zebrafish transgenic lines for in vivo studies of cardiovascular development and disease
Dissecting the hindbrain oculomotor circuit in zebrafish

Identification of novel promotors for vision research

Screening and Characterization of Novel Liver Transgenic Lines in Zebrafish
Identification of novel transgenic zebrafish lines to understand digestive system function
Functional study of tissue-specific genes during embryonic development

Measuring the metabolic cost of ion regulation and chemoreception in zebrafish
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Transcriptome Profiling of Tobacco induced Oral Squamous Cell Carcinoma of South India using Next Generation Sequencing
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University of Madras, Department of Genetics
Laboratoire Jean Perrin CNRS/UPMC
University of Sussex, School of Life Sciences
University of Copenhagen, Novo Nordisk Foundation Center for Stem Cell Biology
Harvard University

Shangha Institutes for Biological Sciences, Chinese Academy of Sciences
University of Ottawa, Faculty of Science
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117A2018 Shelf-screen for Gal4 transgenic zebrafish with otic-specific expression

118A2018 Divergent Functions of Agr2 in Wound Repair and Appendage Regeneration
119A2018 Exploring apoptotic and non-apoptotic control of caspases in Drosophila
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Identification of facial epithelial-specific Gal4 transgenic fish

Identification of retinal cell subtypes in zebrafish

Functional analysis of SCUTELLUM LESS 1 gene for maize and rice embryogenesis
Engineering and analysis of ABC transporter genes in Drosophila

Spatial organization of organelles: from theoretical models to analytic tools
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University of Alberta, Faculty of Biological Sciences
University of Miami, Department of Biology
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University of Massachusetts Amherst
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Genome Research Limited ~ Synthetic growth and lethal screenings with the loss of DR IZMRE R #BFA '16.09.20~'19.09.20
MCM8/9 using CRISPR/Cas9

TPAADAGAZ Auxin Inducible Degron (AID) $4fiMDin vivo IGFRRFE ADFHERIFMREE #R  #EEFA  '18.04.01~'20.03.31
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Konkuk University Molecular analysis of seed dormacy and germination in wild TEY)EICHFRE 565 g 2 '18.01.01~"20.12.31
species of rice
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B Activities toward international cooperations

NIG conducts various programs to support the entire scientif-
ic community and to strengthen interactions among researchers
worldwide. The “NIG-Joint” collaboration grant includes a special
program to support visitors from abroad. Among the genetic
strains resources that NIG develops and provides to the commu-
nity, more than 40% are sent to researchers outside Japan. NIG
has supported many workshops aimed towards promising inter-
national collaborations and cooperations in the future. Enhancing
scientific communication skills is another way that NIG contributes
to promote international collaborations. NIG has developed an
educational curriculum for effective scientific presentation - called
the “NIG Method” - and disseminates this methodology to aid
globalization of the scientific community.

B NIG International Symposium

Every year National Institute of Genetics (NIG) organizes an
international symposium of various fields of biology and genetics
to promote research and academic interactions among research-
ers from NIG, Japan, and all over the world. In 2018, due to the
innovative development of genome editing technology in recent
years, "International Symposium of NIG 2018 Genome Editing
and Functional Genomics" was held. 6 international and 3 domes-
tic invited lecturers and 6 NIG researchers gave lectures on their
latest research, and active question and answer sessions took
place. In addition, a poster session by young researchers includ-
ing students and postdocs was held jointly, and interactions with
invited speakers were held through active discussions in front of
the posters.

Symposium website:
http://kawakami.lab.nig.ac.jp/sympo2018/index.html

= Date: July 4-5, 2018 = Venue: City Hall of Mishima
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International Researchers in NIG 5%

Project Researcher 4HERAZSE
TA, Kim Nhung
& F —avsd

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

BEARD RS EFEEREDT LIARP Y T3V

B Support for International Researchers

NIG is committed to support international researchers so that
they can dedicate themselves to research in a stimulating but yet
unfamiliar environment. New international NIG members will re-
ceive assistance from the NIG Internationalization Promotion
Committee with their initial move to Japan — and throughout their
stay at NIG / SOKENDAI. The support includes help in visa appli-
cations, administrative procedures upon relocation/employment,
flat hunting and medical care. We will also provide useful informa-
tion of the area to enrich your academic and personal life in Mishi-
ma. Free Japanese lessons are offered to those who wish to learn
Japanese language.

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

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

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

Plant Genetics Laboratory
TEEEIATTE

Project Researcher 4HIHI%EE
LEE, Kyungbun
=

Reception and quality control of the massive submissions at DDBJ

DDBJ [CHIF S IBEAIREEHRIBROZAIIC LB

Bioinformation and DDBJ Center
4ap1EER - DDBJEYS—

Project Researcher 4TRSS
CONSTANCE, William Duncan
ARGV DAUTI B VHY

disease

FAUEBEOBEECEI MR

Za—OVHA AOFDBITSA > ) D FIARREDREIRRIAE

Exploring the role of insulin signaling in control of neuron size and its relationship with rare

Invertebrate Genetics Laboratory

EBEEINETTE

Project Researcher #HIHIZEE
KAWASHIMA, Kent Diel
HIVR TUR FATI

High resolution population genomic analysismethods

SRGECESECFRBNFAORR

Evolutionary Genetics Laboratory
ELERARE

Project Researcher 4HEHIZE
SUNDARAMOORTHY, Revathi Devi
AVESLNTA— LINT1 TE

Model organism research on rare genetic diseases

ETNEDERB =B NEBD AN X LR

Human Genetics Laboratory
NBEEARE

EEZ7A International Activities
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Activities and Events for Research Promotion
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» Events

INAAOIAIVRID Dr. HENSCH, Takao KEEE

B NIG Colloquia

Seminars are held every Friday by researchers at the institute
to discuss their progress during the past year. Presentations are
made not only by faculty, but also by fifth year graduate students
as a part of their D5 Progress Report.

B Biological Symposia

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

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

B Public Lecture

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



Cyber Museum of Genetics

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

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

National Institute of Genetics (NIG) functions as
the Department of Genetics, SOKENDAI (The Gradu-
ate University for Advanced Studies) and offers PhD
programs in Genetics. Our 5-year program accepts
those with a bachelor’s degree or equivalent. Those
with Master’s degree or similar qualifications are also
eligible to apply to our 3-year program. Our graduate
programs provide interdisciplinary education with fre-
quent seminars, journal clubs, and workshops on sci-
entific writing and presentation. Highly qualified
students can receive financial aid. For more informa-
tion please visit the web site of our graduate program.

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




Department of Genetics,
School of Life Science, SOKENDAI
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B High Quality Research

United under the term “Genetics”, graduate students at NIG
continue to expand the frontiers of life sciences in molecular and cell
biology, development, neurosciences, evolution, structural biology
and bioinformatics. The quality of NIG research is evident from the
frequent citations of papers published from the institute and the high
funding rates for our grant proposals. NIG houses tremendous re-
sources for basic research in life sciences, such as the well-estab-
lished DNA database (DDBJ), an extensive collection of natural
variants and mutant strains of various model organisms, and state
of the art research equipments.

B Small Lab Size

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

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

B Team Teaching

NIG has a policy that “all” faculty members should be involved
in the education of each student. In addition to the thesis advisor (Pl
of the lab in which the student belongs to) students receive guid-
ance and support from the “Progress Committee”, whose mem-
bers are selected by each student from outside their own research
group. This committee meets with the student once per year (or
more often if requested by the student) and gives advice on the
student’s thesis project. In addition, students have opportunities
to present their work every year in poster progress sessions, and
have discussions with the committee as well as other faculty and
postdoctoral fellows. By providing a friendly and stimulating envi-
ronment to have in-depth discussions with researchers in other
fields, this program helps students to broaden their views and to
find breakthroughs when research is not going smoothly. It also
gives opportunity to prepare for presenting seminars at confer-
ences.

HREMEAZRASZ EHRZMZR BEFEIR, Department of Genetics, School of Life Science, SOKENDAI
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B Close Network of Research Groups

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

B Life Science Joint Retreat

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

HREMEAZRASZ EnRZMZR BEFEI, Department of Genetics, School of Life Science, SOKENDAI
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NIG and the Department of Genetics conduct various activities to support graduate students and enrich its graduate program.

m REFRSIR

BLRFEHCRE. KEREZVT—FPIRIVNIHBL. #5572
THLTWET, BIFSFE—EHI. 28RDFES5 B, 3ERMLED
FEHO0HBMTY, &z, BAFAERBORFTODESZHLETD
I AZBEEDSX. HAZESEHBICHBLE T, ROIDEE
Tl FEE2EBNBFRRMNEBOSNTNE T, AFRL FERIC
DUTIE, FEREERICRIDMI DRI T, N DOFEBFLEEFITHL.
AFEEEDDR., FERRSHNETHEROoNSHIEL DD,

W RS BRIE B

EFEPBTEENRIC. RABRO AU TURS] Z1ERLT
WET, [BYDHBICFEONSRARI LEDKRANBERDREAF
TESENLHIETT, BERZFrUPRIETOISLRVAERE
RERMREER TOTSLICSELTED. BENOHRBZREID
PEOERCHWIGLES,

B B TOZERIS DB

MFERREHITT=5. RSEFFZTOER T, BEFEH T,
ZEOEBRZESAOSNREE R L. RREZMLTVET, EEH
B FTRE P ERFIFIREN B R DIz DRAIBIBINIE T, TP
HMEZ1TORIEODDET,

mBIZHIES

BREPERCAFENABTEIEELDDET. —ABEE3A
HENDD. ZNBIUT, N FwFY - bALZEZRLUTVET BN
RBIFHBICEDET).

B BIERROFTE

ATRECEOTIE. BICHTEENTIZIT THESZEDRRENIHK IS
BEHBHAREITY, HICHE TR - 5T SN EBRMICER T ST
DICIFRIEBICDIITZWVEEN T, BLSHUSETIC [TEETIER - 55% «
KRTDN] “EETEDLD BEEBRIPMAICHFELZ DEEH
AVYR ICFBAFTEBRETOCVE S, sHIEUA T URLZZEBLTZ
=L
https://www.nig.ac.jp/jimu/soken/courses/OSC/OSC_Lhtml

B Financial Aid

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

B Aid in Findinga Job

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

B Travel Funds

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

B NIG Dormitory

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

B Courses on Scientific Writing and Presentation

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

HREMEAZRASZ EHRZMZR BEFEIR, Department of Genetics, School of Life Science, SOKENDAI




» Research Internship

| #AzTOo5.

W EEREEDOT-H DBETHART TS5 L

BLCIIFEZEDIZOD [FBAFTOISL]
EERBLTCWET, IBEREE. SnMOBakRIH
EDIAH, B E=F—SMELE, Te<cADTOIS
LOEGRMOMFRLEEERAER TS ENTEXY, I
& - BRELETCHIDSFaSNE T,
https://www.nig.ac.jp/nig/ja/phd-program/taiken/

B Undergraduate Research Internships at NIG

NIG offers a 6-week undergraduate research internship program for interna-
tional students who wish to gain experience in scientific lab work. Each intern will
join ongoing research projects in a world class research group, and will be provid-
ed with latitude as well as responsibility to conduct “real” research, i.e. something
that no one in the world has done before. Interns also participate in various depart-
mental activities, such as lectures for our graduate students, journal clubs, and
seminars by outstanding researchers in and out of NIG. Japanese lessons are also
available. Stipend will be provided to cover travel and living expenses. If you want

to find out what it is like to do research, this is the best way to spend a summer.
https://www.nig.ac.jp/jimu/soken/intern/index.htmi

» Graduate Education at NIG

| x¥mereszzcuain

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

Requirement of the 3’-UTR-dependent
suppression of DAZL in oocytes for
pre-implantation mouse development.
Fukuda K, Masuda A, Naka T, Suzuki A,
Kato Y, Saga V. PLoS Genet. 2018 Jun
8;14(6):e1007436.

BAAYE  FUKUDA, Kurumi

» Programs to Host Researchers

Educating future generations of scientists is central to the
mission of NIG. Our graduate program provides many opportuni-
ties for students to gain scientific knowledge and professional
skills. We look forward to your active participation in the program.
Below is an example of a first-authored recent publication by a
NIG graduate student.

Differential dynamics of cortical neuron
dendritic trees revealed by long-term in
vivo imaging in neonates.

Nakazawa S, Mizuno H, lwasato T. Nat
Commun. 2018 Aug 6;9(1):3106.

%5 RIEE  NAKAZAWA, Shingo

| ssEmcmELLS

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

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

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

RAEMITAZIAS EREMITR BEFER, Department of Genetics, School of Life Science, SOKENDAI
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(2019% 4B 1 HIRfE)

EESE  Advisory Committee

ARFADEECEE T2 5B EIRZ O EMIEEICEITHHIEC. FIRMMELRODODICDVT, FTROFEE™ICIELE 2.
The Advisory Committee gives advice to the Director-General on administrative affairs including joint research programs.

ARRFF FORRZZEHIR SARKA EILERAZHR

URUSHIHARA, Hideko Professor Emeritus, University of Tsukuba TAKAGI, Toshihisa Professor, Toyama University of International Studies
BRI RRAFESEHFMFTENR filsnE:il TUNKRFRZEHR

KURUMIZAKA, Hitoshi  Professor, Institute for Quantitative Biosciences, The University of Tokyo TACHIDA, Hidenori Professor Emeritus, Kyusyu University

EREST BRRAR ARSI FRFRTT B{CFFRARFAE SRS Y s— K

SIOMI, Mikiko Professor, Graduate School of Sciences, The University of Tokyo NISHIDA, Eisuke Director, RIKEN Center for Biosystems Dynamics Research
BIF—1g BEFRRFIRIRE RREM VI —R WA ST 1 BT P SRR R ATt 9 —F —LU—4—
SHINOZAKI, Kazuo Director, RIKEN Center for Sustainable Resource Science MATSUZAKI, Fumio Team Leader, RIKEN Center for Biosystems Dynamics Research
BEMR RREM R R IFEENFEED ) BE RERFRF e MRS

SUGANO, Sumio Part-time Lecturer, Tokyo Medical and Dental University MORIKAWA, Kousuke Researcher, Graduate School of Biostudies, Kyoto University

(FIAZER)
{CARZH BlFrR i) T I - LR RIATTERS EEBCA ECERTTRER
NIKI, Hironori Vice-Director SAITOU, Naruya Head, Department of Genomics and IWASATO, Takuiji Professor, Department of Gene
. _ Evolutionary Biology Function and Phenomics
FEARSLZ B “ e . I
ARAKI, Hiroyuki Vice-Director Nls5— B BT RMRERS BIE—E BEANZXLHAERRHIR
FIR _ KAWAKAMI, Koichi Head, Department of Gene Function MAESHIMA, Kazuhiro  Professor, Department of
*E%ﬁﬁ%? BFfrR and Phenomics Chromosome Science
SAGA, Yumiko Vice-Director — N N N
e AAE— SEEANT X LFRRHRES
=T g KAKUTANI, Tetsuiji Head, Department of Chromosome
KUROKAWA, Ken Vice-Director Science
RARRER BB RF LS =] FABEEE S—F
OKUBO, Kousaku Head, Department of Informatics SAWA, Hitoshi Head, Center for Frontier Research (FFAES)

FPRNAHU—R—K  Advisory Board

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

ié fEZ BRAS AR R — (A7) SRS ES R AR ATEER
SAKAKI, Yoshiyuki Professor Emeritus, The University of Tokyo TANAKA, Keiji Chairperson, Tokyo Metropolitan Institute of Medical Science
S IR A S B R 2 g 9 —F — L\ — 45— WIESCHAUS, Eric Professor, Princeton University
TAKEICHI, Masatoshi T Leader, RIKEN Center for Bi t D R h n . " . . .
asatosni - eam -eader enterfor Elosysiems Eynamics Heseare HUNT, Tim Emeritus Scientist, The Francis Crick Institute

#WEMESE Council for Strategy Planning

PIROIEED T, HAFRPTOEEICRE T OER S DB RS Z1T D,
Under the Director-General’s supervision, the Council makes basic plans and policies on NIG management.

E TERE S AN AR FeAGAZ TEBEMET = 5
Chair HANAOKA, Fumio Members NIKI, Hironori ARAKI, Hiroyuki ~ SAGA, Yumiko ~ KUROKAWA, Ken

MRS ATEESARLZE  Council for intra-ROIS liaison and Coordination

AR E DEHICR T SV B LIRS ZIT D,

The Council plays the coordination role to cooperate with ROIS headquarters.

BE TERE S g EEY AR STmIEY A R—
Chair HANAOKA, Fumio Research Planning NIKI, Hironori Evaluation NAKAMURA, Yasukazu
FARBARZ ESER - AR $5/NEERR
ARAKI, Hiroyuki NIG INNOVATION SUZUKI, Mutsuaki
MHEHRET EHESEHEERIEY SFHZDH
SAGA, Yumiko Gender Equality HIRATA, Tatsumi
=) 5 B KA
KUROKAWA, Ken Public Relations KURUSU, Mitsuhiko
168 - VATLHEMBERABAEEY (CARZE
ROIS Strategic Planning Committee  NIKI, Hironori

FTEM{L Assistant to the Director-General

FTROmIZZ(, FonHIRE RD DHEIIICIET D,

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

STHRE FRIAHR— HBE1EY SEHIEDH EkyES e
Evaluation NAKAMURA, Yasukazu Education HIRATA, Tatsumi Animal Experiments

N

KOIDE, Tsuyoshi

&= Management
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BESSHENREE=

Inter-University Collaboration Committee

(EBE) char

(ﬁﬁW%E) NIG members

=] FABRBTY SR = B FABEEEYS—F

SAWA, Hitoshi Head, Center for Frontier Research SAWA, Hitoshi Head, Center for Frontier Research

(Fr7h228) Non-NIG members B BERANZ LRI ES

ﬁﬁﬁﬂﬁﬁi N KAS;JT//:\NI Tetsuiji Eef\d, Department of Chromosome Science

TACHIDA, Hidenori Professor Emeritus, Kyusyu University 7@&*6%% BIFTE

= oy A e a5+ = SAGA, Yumik Vice-Direct

BT SERERIER ARSI e e

SUGANO, Sumio Part-time Lecturer, Tokyo Medical and Dental University ki = T I« ECRFRRE

=== el b Ny N e LAy ey ST SATO, Yutaka Professor, Department of Genomics and Evolutionary Biology
SIOMI, Mikiko Professor, Graduate School of Sciences, The University of Tokyo

(2019FEZ8)

£ /fERlZ8%= ZEBER NG Commitees (Chair)

IPREEEES AR HEZER b8 BrHREREEaS L8y B
Future Planning NIKI, Hironori Library KITANO, Jun PD Selection KITANO, Jun
FERas FEAREAZ vIr—&E8S EEBEIA EEFBRESS R
Budget ARAKI, Hiroyuki Seminar IWASATO, Takuiji Museum of Genetics SAITOU, Naruya
HRRHESS AR FEEES AIS—1# ERHEESS AN BE
Facility Management NIKI, Hironori NIG Projects MAESHIMA, Kazuhiro Internationalization KIMURA, Akatsuki
HBRREES N BE— LHESS AN B

Common Equipment KAWAKAMI, Koichi Publicity KIMURA, Akatsuki

EFEHESES Sl B’ M EERER BEEC

Computer KUROKAWA, Ken Intellectual Property KAKUTANI, Tetsuiji

MERREEER BOEC ARNEER mH = FEERESS PR

RI Safety KAKUTANI, Tetsuiji Rice Bioresource SATO, Yutaka Conflict of Interests Director-General
BETERRERLZEEES H/ H%RE REENEER 2R DNAF—4ZNAZEES BHIER
Recombinant Experiments INOUE, Ituro E. Coli Bioresource NIKI, Hironori DDBJ ARITA, Masanori
BYERESS N INSAXUNBEIE STHREES  TeASAZ HOBREL s BEEES R

Animal Experiment KOIDE, Tsuyoshi Harassment Prevention ARAKI, Hiroyuki Center for Frontier Research Director-General
BN - PrKEREE S BIEER NENRETINAREEERES ARAE ERYVAMRLEEERES HEWRET
Fire & Disaster Prevention General Manager Ethics of Human Subjects Research  OKUBO, Kousaku Engineered mouse supporting division  SAGA, Yumiko
EMEEERESS AR EMYL BETRIRAEEAZEE ARASE

Genetic Resources NIKI, Hironori Ethics of Human Genome Research  OKUBO, Kousaku

RONEES NG REFEEER H/ LiRE]

Mouse Bioresource KOIDE, Tsuyoshi Safety & Health INOUE, Ituro

(2018 FEEE)
DNAT—4FEHBEER

FTAZEE  DNA Database Advisory Committee (Non-NIG members)

FEE M

ITOH, Takeshi

SZIRHESA

KASAHARA, Masahiro

BEEFRER
SUGANO, Sumio

NAGASU, Takeshi
e =
NIKAIDO, ltoshi

ARERIEF
HATTORI, Masahira

BLFERXERLEERES

B% - RREERIRERANESERT Y5/ LERAR IR F—LR
Leader, Advanced Analysis Center National Agriculture and Food Research Organization
RRERFRFGAT BRI E TR AT DB E SRR
Associate Professor, Department of Computational Biology and Medical Science,
Graduate School of Frontier Science, The University of Tokyo
RRERER A IFEENFEED

Part-time Lecturer, Tokyo Medical and Dental University
RERIHRBE (A9 TYAT—IN-2eVI—Ra#ETOI S L
TRTERIE

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

B MAPRE D EERIEIRT 25—/ A 74 Y TARTA I ARy
—5—

Team Leader, Laboratory for Bioinformatics Research RIKEN Center for Biosystems
Dynamics Research

SRAARFET HilTEE TAMTRRER
Professor, Graduate School of Advanced Science and Engineering, Faculty of Science
and Engineering, Waseda University

M A

HAYASHI, Tetsuya

THEE

HIRAI Yokota, Masami

2 B
HOSHI, Jun-ichi

/N
MATSUOKA, Satoshi

=% 15
MIYANO, Satoru
KE F

MIZUSHIMA, Hiroshi

TUNARERAREA AT IR

Professor, Department of Bacteriology, Faculty of Medical Sciences, Kyushu University
B RRFTIRE S RRISEMA 0 54— R AT LARTF —L—5—
Team Leader, RIKEN Center for Sustainable Resource Science
RIERMIRERE (T I TYRT—IN—IZ V- PEEEER

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

BCHFPE ENEMR VI —R

Director, RIKEN Center for Computational Science
REARFEMZRTTATE N LT 5 —2iR

Professor, Human Genome Center, Institute of Medical Science, The University of Tokyo

ERRBERNZRMTISIRSIEMT L S —R

Director of Center for Public Health Informatics, National Institute of Public Health

FIZVEE  Recombinant Experiments Committee (Non-NIG members)

FULIEA

AKIYAMA, Yasuto

PNEBREES

BFRARIIBFE DA 7 S — TR R AR T AR R

Chief, Immunotherapy Division, Shizuoka Cancer Center Research Institute

AN
KOBAYASHI Kimiko

FIAAZES  Animal Experiments Committee (Non-NIG members)

BRI AF BRREN B RAE S ERIER

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

ERIEE

SHIOJIRI, Nobuyoshi

EE  Management

B IEAEHIR

Professor, Faculty of Science, Shizuoka University
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EMETEREES

F9AEE  Genetic Resources Committee (Non-NIG members)

e R BIFAFRFE B ES R AR PREC RER R EBERAT - B S—BERREN AR
AKASHI, Ryo Professor, Department of Animal and Grassland Science, University of Miyazaki NAKAGATA, Naomi Professor, Division of Reproductive Engineer, Institute of Resource Development
S . _ and Analysis, Kumamoto University
x= B4 A = ST o T =,
EBHE AR R S R I e RS . A R
ASANO, Masahide Professor, Institute of Laboratory Animails, Graduate School of Medicine, Kyoto University EF‘NEJ El:l BRAFEFEWBRASDIECE ATz I—K
< N P - NAKAGIRI, Akira Director, Fungus/Mushroom Resource and Research Center, Faculty of Agriculture,
STE ?% TR RZ A IRIEREIR Tottori University
EZURA, Hiroshi Professor, Faculty of Life and Environmental Sciences, University of Tsukuba ‘:P 4( —J%ﬁ AR SR
KREEND T A A VYA S —MENMRBRER NAKAMURA, Katsuki  Professor, Cognitive Neuroscience Section, Primate Research Institute Kyoto University
OHKUMA, Moriya Head, Microbe Division, RIKEN BioResource Research Center . N
o ’ o FRAT AR RIRTTAS A RIS TR S
/J \EJEE%Q RRFHPIFRIMAF TR F L EHUR NAKAMURA, Taro Professor, Graduate School of Science, Osaka City University
OGASAWARA, Naotake Professor Emeritus, Nara Institute of Science and Technology NS TR\ A — 2T S — A B
N . i 7
IEEE/% BERARZEFIEEm P RER NAKAMURA, Yukio Head, Cell Engineering Division, RIKEN BioResource Research Center
OKADA, Kiyotaka Professor, Department of Plant Life Science, Faculty of Agriculture, Ryukoku University ENEET RS ER R R L Ty 2 - SIS
= S N [ 8 = = § WS « B ER
|ﬁ21§ T: B RTINS RREMT b s —BRAECREREMT T —LU—45— NAGAMURA, Tokiko Associate Professor, Department of Cell Processing and Transfusion, Cell Resource
OKAMOTO, Hitoshi Team Leader, Neural Circuit Dynamics of Decision Making, RIKEN Center for Brain Science Center, The Institute of Medical Science, The University of Tokyo
ey EE [RERFmERMIT L 5—HiR BB EREF RERFRZ PR A AFTRDERR
OGINO, Hajime Professor, Amphibian Research Center, Hiroshima University NASUDA, Shuhei Associate Professor, Graduate School of Agriculture, Kyoto University
/INEA— LSRR A AV Y2V 5—FK A B BEARF MR BREREN PRI PME SR F RS EEUR
OBATA, Yuichi Director, RIKEN BioResource Research Center NARUSE, Kiyoshi Specially Appointed Professor, Laboratory of Bioresources, Evolutionary Biology
? FFE ?@ A I B TR - o and\l?ilodfrsﬂi Natloni \nsit:te for Basic Biology
ORIHARA, Yutaka Associate Professor, Graduate School of Pharmaceutical Sciences, Faculty of {CHREZ TUNRFERZ BRI FTBeERR
Pharmaceutical Sciences, The University of Tokyo NITASAKA, Eiji Associate Professor, Department of Biology, Graduate School of Sciences, Kyushu University
gk % BE - oREERITREARBIBRGEERE 5K 1ZRREPE FTRAF VIR TSIty 5—F&
KATO, Hiroshi Director, Genetic Resources Center, National Agriculture and Food Research Organization NITO, Nobumasa Dirgc_lgor,h RelgionakEzchan‘e Center, Faculty of Biology-Oriented Science
and Technology, Kindai University
EAIBE—ER Bl SRR R SERS R 9~ B8 )TV DR R T —L LIRS e e L ) N
KAMIMURA, Yoichiro  Senior Research Scientist, Laboratory for Cell Signaling Dynamics, RIKEN Center for HEE% = TUNKFAFEGRF AR T ERFRAMF 7> 5~
Biosystems Dynamics Research BANNO, Yutaka Professor, Institute of Genetic Resources, Faculty of Agriculture, Kyushu University
SATHEIE (R ERDRIBITAAEY  £RRREMFT 2 - ENSRHERRENREEZR EHEBRE RRAZ AR R AT
KAWACHI, Masanobu  Head, Biodiversity Resource Conservation Office, Center for Environmental Biology and FUKUDA, Hiroo Professor, Graduate School of Science, The University of Tokyo
Ecosystem Studies, National Institute for Environmental Studies L " o .
- BEIE IHORSZARZE BRI ZATTRIZR (155)
jt%gj(g% RIERFARF R ATRERIR FUJISHIMA, Masahiro  Specially Appointed Professor, Graduate School of Sciences and Technology
KITASHIBA, Hiroyasu  Associate Professor, Graduate School of Agricultural Science, Tohoku University for Innovation, Yamaguchi University
Bi5 = [NERFAFREFA M NEEE T RERRRRE it i ERIRIA BRI TR RS  SREM RO TR
KUSABA, Makoto Director, Laboratory of Plant Chromosome and Gene Stock, Graduate HOSOYA, Tsuyoshi Senior Curator, Department of Botany, National Museum of Nature and Science
School of Science, Hiroshima Universi = N N R . e .
. N MRS B{EFA M A))—AFR s~ ERREEEE e 1~y 5~
/. J VMJ—_E%EII:' BB(EFRRTEAN/ A A VY 2T 2 S —ERREREER MASUYA, Hiroshi Unit Leader, Resource Advancement Unit, Integrated Bioresource Information
KOBAYASHI, Masatomo  Head, Experimental Plant Division, RIKEN BioResource Research Center Division, RIKEN BioResource Research Center
/NEABBA EEER - @R - REWIUPNEESRARERRU—5— U= RIRF M EZ S PhE R &R 5—5i%
KOHARA, Arihiro Project Leader, Laboratory of Cell Cultures, National Institute of Biomedical MATSUI, Yasuhisa Professor, Cell Resource Center for Biomedical Research, Institute of Development,
Innovation, Health and Nutrition Aging and Cancer, Tohoku University
R s HRAF BARERIR MEF— BLHERFAFRESEFHARMBRE AT TRV I—R
SAKAIZUMI, Mitsuru Professor, Dept. of Environmental Science, Faculty of Science, Niigata University MATSUDA, Yoichi Dfirgctor, Avi‘an Bli%science Research Center, Nagoya University Graduate School
of Bioagricultural Sciences
iy HRAS T EE ARG —E N
= =1 N =
SASAKURA, Yasunori  Director, Shimoda Marine Research Center, University of Tsukuba ﬁgﬁ;ﬁ i RRAUTFENAZEZERFBEAR S
e . _ , Shohei Professor, Department of Physiology, Tokyo Women'’s Medical University School
{FEREAOIA | LIRS EDR BRI R oA S of Medicine
SATOL Kazuhiro Profeissor, Institute of Plant Science and Resources, ?Kayama Unlv?r?\ty MR BT M A =2 S — B IR B R R SRS
s RMRMEREE \(F70/ 09— V94 E BN RRERER MURATA, Takehide Senior Research Scientist, Gene Engineering Division, RIKEN BioResource
JINNO, Koji Director, Culture Collection Division, Biological Resource Center, National Institute of Research Center
Technology and Evaluation ﬁ ﬁlz% B A IR R
= Tt
*@T@K REKRZDA)NA - BEERZRAFRPTAERIS MORI, Ikue Professor, Graduate School of Science, Nagoya University
SUEMORI, Hirofumi Associate Professor, Laboratory of Embryonic Stem Cell Research, Institute o e N N
for Frontier Life and Medical Sciences, Kyoto University ROESE FTEAZERESME 53R
_ R - " YAGUCHI, Takashi Associate Pfrofessor, Medical Mycology Research Center, Chiba University
Tl RIRASAE I TSR S o S
SUGIYAMA, Minetaka  Associate Professor, Graduate School of Engineering, Osaka University %ﬁﬁg DT ok RERFERBMFR
—_ = i " N N NN , Takakazu Director, Primate Research Institute, Kyoto University
SEEIT FETEIS ARy 30Y ) \TERERIRSFE L . . R _
TAKANO, Toshiyuki Professor, Department of Drosophila Genomics and Genetic Resources, Kyoto Institute = 7K /¥ BAESERRFRRN A AV AT > S —RESFRER
of Technology YOSHIKI, Atsushi Head, Experimental Animal Division, RIKEN BioResource Research Center
APEHE I ES AR S FRTT RS > S — IR M EAT S B PSS UMK RS RO S
TANAKA, Kaori Professor, Division of Anaerobe Research, Life Science Research Center, Gifu University WATANABE, Atsushi  Associate Professor, Faculty of Agriculture, Kyushu University
NOANEES FTHEER Mouse Bioresource Committee (Non-NIG members)
ERETHESS RERFAFEF AT N E SRR BEREUR TREC REARZEERAT - TIBETS—BERRENBHHUR
ASANO, Masahide Professor, Institute of Laboratory Animals, Graduate School of Medicine, Kyoto University NAKAGATA, Naomi Professor, Division of Reproductive Engineer, Institute of Resource Development
e e - PN N and Analysis, Kumamoto University
SAEE SEARSEDEDRIR - ZE S REEFNATHE _ o I
ARAKI, Kimi Professor, Division of Developmental Genetics, Institute of Resource Development 4%75@)\ EEREMWPRIAFTFTICLASEZSVU VI VI—K
and Analysis, Kumamoto University HAYASHIMOTO, Nobuhito  Director, ICLAS Monitoring Center, Central Institute for Experimental Animals
IR — B{CSHWIFRRR A A — AR 25— =R % EHESHITERR) A AUV S — R E R
OBATA, Yuichi Director, RIKEN BioResource Research Center YOSHIKI, Atsushi Head, Experimental Animal Division, RIKEN BioResource Research Center
K & IRAFEFMEEHR ENANIESE] REEEFREHTAN =P8
KOMINAMI, Ryo Professor Emeritus, School of Medicine, Niigata University YONEKAWA, Hiromichi  Senior Researcher, Tokyo Metropolitan Institute of Medical Science
WA A EXER - BF - REFIFIRSEIVBIRRZMEU—S— BV FERBA VS FRAMRE DRI —TRBBIRRER

SUZUKI, Osamu

Research Leader, Laboratory of Animal Models for Human Diseases, National
Institutes of Biomedical Innovation, Health and Nutrition (NIBIOHN)

WAKABAYASHI, Yuichi

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

&= Management
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(2018 FEZEE)
(NEES

FT?AZE  Rice Bioresource Committee (Non-NIG members)

BEXIET
ASHIKARI, Motoyuki
HE B

IZAWA, Takeshi
alllE=
ISHIKAWA, Ryuiji
STLEF

EBANA, Kaworu

BA @
OKUMOTO, Yutaka
JTREE
KAWASE, Makoto

bl )
KITANO, Hidemi

2REE
KUBO, Takahiko

RESLANE

KUMAMARU, Toshihiro

BHERFEIRERAN BT Y 5 —#%

Professor, Bioscience and Biotechnology Center, Nagoya University
v Ny Al e SR s B €l

Professor, Graduate School of Agricultural and Life sciences, University of Tokyo
ShRI RS RF e FAEHIR

Professor, Faculty of Agriculture and Life Science, Hirosaki University
BE - BRERRINREMARBETERT I —F—LR

Team Leader, Genetic Resources Center, National Agriculture and Food Research
Organization

REPRFARF GRS AFTRHIR
Professor, Graduate School of Agriculture, Kyoto University

FURARZLESIRIERIIR

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

BHERFEMRERAFN BT Y 5 —#%

Professor, Bioscience and Biotechnology Center, Nagoya University
TUNARERF R ATERIR

Associate Professor, Faculty of Agriculture, Kyushu University
AN N i o 6 d

Professor, Faculty of Agriculture, Kyushu University

(LN

SATO, Kazuhiro

SHET
TERAUCHI, Ryohei
TH—T

DOI, Kazuyuki
+F%RE
DOMON, Eiji

ABREEF
NASUDA, Shuhei
N
MATSUOKA, Makoto
ZH H

YASUI, Hideshi
ElE
YOSHIMURA, Atsushi

R LR F BB AR TR

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

Professor, Graduate School of Agriculture, Kyoto University
BEERFAF R DRI AFIDEHIR

Associate Professor, Graduate School of Bioagricultural Sciences, Nagoya University
=¥ - BREERITR ST HEASANNG EE NN ELRE LTS

Senior Researcher, Office for Intellectnal Property Strategy, Intellectual Property
department, National Agriculture and Food Research Organization

RERFRARRIAFRDERIR

Associate Professor, Graduate School of Agriculture, Kyoto University
BEERFEHRERANBIT 5 —#HiR

Professor, Bioscience and Biotechnology Center, Nagoya University
TUNKRZERZ B R AT T E2%

Associate Professor, Faculty of Agriculture, Kyushu University
JUNKEIERIR

Specially Appointed Professor, Faculty of Agriculture, Kyushu University

KERE/NEES FTAEE E. Coli Bioresource Committee (Non-NIG members)
B550— BEERNFAFEFREEHIR JI=H0ER TEBARZE SRR
AIBA, Hiroji Visiting Professor, Faculty of Pharmaceutical Sciences, Suzuka University of KAWAGISHI, Ikuro Professor, Department of Frontier Bioscience, Hosei University
Medical Science . gy
- e N 1k SRS AR BHIS

FLSER RERZOAVA - BEEMFAFTHR SATO, Tsutomu Professor, Department of Frontier Bioscience, Hosei University
AKIYAMA, Yoshinori Professor, Institute for Frontier Life and Medical Sciences, Kyoto University N o [,

AN =44 ss4m St e FIRIEE IHARFIRAERHIR
Rz BREAEDAFREIBRAHR SEKINE, Yasuhiko Professor, College of Science, Rikkyo University
ITAYA, Mitsuhiro Professor, Faculty of Environment and Information Studies, Keio University . . s Sn .

> _ e o Hh B B TR RS R RIR RS

{ﬁﬁ%?ﬁﬁﬁu FEEERZY VN OBRRERFAT S — 7Y —F Jx0— TANAKA, Kan Professor, Institute of Innovative Research, Tokyo Institute of Technology
ITO, Koreaki Senior Research Fellow, Institute for Protein Dynamics, Kyoto Sangyo University . . .

i B 8 = IR ISR TR B3
NERERY REFURNERMASZ AR 2 EHR TOBE, Toru Professor, Graduate School of Medicine, Osaka University
OGASAWARA, Naotake  Professor Emeritus, Nara Institute of Science and Technology e N N

sy SN KOSE FEAFERESWR L5 LT
2 J \Etzﬁ RBRBFRIFTHR YAGUCHI, Takashi Associate professor, Medical Mycology Research Center, Chiba University
OGURA, Mitsuo Professor, Institute of Oceanic Research and Development, Tokai University . . .

PN e e e =)IlEgx ey NS e
MR TUNARFR AR E AR B R YOSHIKAWA, Hirofumi  Professor Emeritus, Faculty of Life Sciences, Tokyo University of Agriculture
OGURA, Yoshitoshi Associate Professor, Faculty of Medical Sciences, Kyushu University _ N e R N

I HEfE— RS BTRISA A/ — 3RS

AL TUNKEAR A BRI YOSHIDA, Ken-ichi Professor, Graduate School of Science, Technology and Innovation, Kobe University

KATAYAMA, Tsutomu

NETRETIMFMIEEERE S

Professor, Faculty of Pharmaceutical Sciences, Kyushu University

A7 ZEE  Ethics of Research Involving Human Subject Committee (Non- NIG members)

LHBEARD
UEDA, Ryutaro
NH H
ODA, Tsukasa
BERT
KUROSAWA, Kenii

AARF PR RPREZ T

Professor, Department of Food and Nutrition Junior College at Mishima Nihon University

AARRFRAEHIR
Professor, Nihon University College of Law
BB CEOERE VS—EGREIR

Director, Division of Medical Genetics, Kanagawa Children’s Medical Center

/IIAERER
KOBAYASHI, Setsuro
HOETF
NOGUCH]I, Motoko
EYTF

WATANABE, Taeko

BERIET=SRSSIRIREH
Senior High School Teacher, Shizuoka Prefectural Fujinomiya East High School
TC « BRREAZHIR

Former Professor, Shizuoka University

NEPEENEEITEER

Director, Public Interest Incorporated Foundation Sano Art Museum

E T BIGFRITAR BIEEAZES PIMNES  Ethics of Human Genome Research Committee (Non-NIG members)

LHBEARD
UEDA, Ryutaro
N
ODA, Tsukasa
BEREE
KUROSAWA, Keniji

NmHREES

AARZ PR RPREZ T

Professor, Department of Food and Nutrition Junior College at Mishima Nihon University

AARZRFER

Professor, Nihon University College of Law

BRI CEBERTVI—EGHER

Director, Division of Medical Genetics, Kanagawa Children’s Medical Center

/I\IAERER
KOBAYASHI, Setsuro
BOETF
NOGUCHI, Motoko
RN T

WATANABE, Taeko

FT7A\ZEE  Conflict of Interests Committee (Non-NIG members)

BERIET=RSSIRIREH
Senior High School Teacher, Shizuoka Prefectural Fujinomiya East High School
7T - B RS HIR

Former Professor, Shizuoka University

NEPEENEREIEEER

Director, Public Interest Incorporated Foundation Sano Art Museum

BE B

SETO, Atsushi

EE  Management

MBI AZERE A TR

Professor, Graduate School of Commerce, Otaru University of Commerce
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(2019 48 1 HIR®) AL NS SOKENDAI Student  YAMASHITA, Haruka
FoE TSI Director-General  HANAOKA, Fumio TR E TR 975, 1wy Y701 SOKENDAI Student  ABDULLA DAANAA, Hassan Sibroe
BIFfE {CARZH Vice-Director NIKI, Hironori o BEIEHROMATLZE  DNA Data Analysis Laboratory

BFFE FEANSAR. Vice-Director ARAKI, Hiroyuki S tE—FE Assoc. Prof. IKEO, Kazuho

B E MEWBET Vice-Director SAGA, Yumiko BEE EHIREFDF Postdoc KINJO, Sonoko
BFFE 2| B Vice-Director KUROKAWA, Ken BEsE W = Postdoc MATSUMOTO, Kaoru
_ . BFRE TollE— Postdoc IMOTO, Junichi
Pl FRAER— DroctorGeneral  NAKAMURA, Yasukazu N irae gggiﬁ IZUKA Tu o

_ . ficveds o JSPS Research Fellow DC , Tomoyo
FRASIE FHZDH Assistant lo e HIRATA, Tatsumi EAsalizd D i
PTRME N B oD, KOIDE, Tsuyoshi

o \FBBGHIZEE  Human Genetics Laboratory

153RIIZ5% Department of Informatics E . ./ _Ei%Eg Prof. INOUE, Ituro

B AR iEse Assist. Prof. NAKAOKA, Hirofumi
RIS G AURRDE Head OKUBO, Kousaku BrEE ANESR Postdoc KIMURA, Tetsuaki
. BEMRE AT, WD Postdoc SUNDARAMOORTHY, Revalhi D.
s iRy T —IH%ZE  Biological Networks Laboratory _ S
B HxE UiN=2N Researcher SUGIMOTO, Ryota
I BHIER Prof. ARITA, Masanori ARFALE FRELR SOKENDAI Student  NAKAKURA, Saya
TS B = Project Assoc. Prof. - SAKURAI, Nozomu T Er SOKENDAI Student  LO, ChunHsuan
Bf %ﬂzwm )Il%itf Assist. Prof. KAWASHIMA, Takeshi AL TUEA SOKENDAI Student  SHIMOYAMA, Ryota
BrHRE  (ERUA Postdoc SATO, Mitsuharu AFAE F1—7, p—1)— SOKENDAIStudent CHUA, Sharlyn
BLRE  BFEER Postdoc TOKIMATSU, Toshiaki AFFALE T, T4 T. SOKENDAIStudent NGUYEN, Phuong .
oo = BE i i ’ Y .
Tﬁﬂﬁiﬁ A B Postdoc FIRECIN, A AL FERTBLE SOKENDAI Student  NISHIMURA, Ruka
BrmRge  F R Postdoc LI, Donghan EEIEE A, PYNTF Research Student  CRUZ, Antonio
HEae HAEM Researcher YOSHIMOTO, Miwa
TRBTALE e (— = i i
ey ZH—EAX JSPS Research Felow DC - TADA, Ipputa o ARBBIEFIIRE  Ecological Genetics Laboratory
SRR E 74, YUP PIST SOKENDAI Student  SATTI, Maria Altaf = 8% 8 Prof. KITANO. Jun
/\\ ‘ > N 1 Y
HERE JOYU= AD4wY1 SOKENDAI Student  NOUREEN, Mehwish By %% =T Assist. Prof. ISHIKAWA, Asano
HRARA PIHRERTRER SOKENDAI Student  TAKENAKA, Shinkuro wtFRe  WE o= Postdoc KAKIOKA, Ryo
_ . IR I Postdoc YAMASAKI, Yo
o RISERIIZTZE  Genetic Informatics Laboratory o /IJ_I ﬁﬁf
o BHRa BEEE Postdoc GOTO, Hiroki
VizTe] NIA#EF Assoc. Prof. KAWAMOTO, Shoko T HAIE SOKENDAI Student  HOSOKI, Takuya

Iy ‘E Fogs H \em— = i i
7/ LNE(EFFEZ  Genome Evolution Laboratory o EEEIEGHIFEZE  Population Genetics Laboratory
i Prof. KA
B B F)I 8 ro KUROKAWA, Ken L] FRERLTE

- Prof. SAITOU, Naruya

=5 Assist. Prof. iroshi TS

8P ?ﬁlw & BH® ssist. Pro MORI, Hiroshi B % IF, FAEY— A, Assist. Prof, JINAM, Timothy A.
= N = . ’

R 3l ostdoc HIGASHI, Koichi BtmEa O Postdoc INOUE, Jun

BimEE ~NE E Postdoc MURAKAMI, Takumi

_ _ o NEYPE(THIFEE  Plant Genetics Laboratory
o REEEBRIAFLE  Genome Informatics Laboratory

Wi ik = Prof. SATO, Yutaka
DDoTm M. e o o D G
R o et PR Yo B % S5 (F745) =5 Assist. Prof. TAKAHASHI (NOSAKA), Mistzu
e 53 Ei 18 .aomo (i R — Postdoc TA, Nhung
T@iﬁﬁ:i IRAZESE Postdoc SAKAMOTO, Mika BLFRE  SEKE Postdoc YOSHIDA, Yuri
BrmRs KB B Postdoc YAGURA, Masaru R FRIE SOKENDAI Student  TEZUKA, Takumi
HEE PH (+FE)ZF Researcher MOCHIZUKI (TUCHIYA), Takako

o LB NERAIRRZSZ  Comparative Genomics Laboratory

o BEFHIRERITIAZSZE  Gene-Expression Analysis Laboratory

f N BRI EH = Project Prof. TOYODA, Atsushi
B ® RARBR Prof. OKUBO, Kousaku =] SRR Researcher AIZU, Tomoyuki
" X o y . . MRE SERERE Researcher KIYOOKA, Miho
/1« EALAFER  Department of Genomics and Evolutionary Biology e =m 15 Rossarcher S —
TS (%) TEEmMD Head SAITOU, Naruya EE AT Researcher ISHIZAKI, Hinako
HRE PR 75 Researcher CHEN, Wei
o E(LBIGIFEZE  Evolutionary Genetics Laboratory s IFRASID A Researcher TSUKAMOTO, Yumi
S PHY, O Prof. AKASHI, Hiroshi ERE FEF Researcher MOTOYAMA, Ayuko
B % WS Assist. Prof. MATSUMOTO, Tomotaka =1 SIESE Researcher EJIMA, Fumiwo

BIfRE DTV, TYN T4T) Postdoc KAWASHIMA, Kent Diel
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BICFEMF%R Department of Gene Function and Phenomics

EREREGE) I BE— Head KAWAKAMI, Koichi

o fH%EERFFZZ=  Brain Function Laboratory

B B SFHRIEDH Prof. HIRATA, Tatsumi

B # JIEEEZ Assist. Prof. KAWASAKI, Takahiko
By # ~o—, 7 Assist. Prof. ZHU, Yan
EETIERS gt (19#8) 1525 JSPS Research Felow  IWAI (TAKEKOSHI), Lena
T NG AR SOKENDAI Student - KAWACHI, Shugetsu

o MZOIERIESRRZSE  Laboratory of Mammalian Neural Circuits

] EEBCA Prof. IWASATO, Takuiji

B # Al Efs Assist. Prof. NAKAGAWA, Naoki
BERE FRES Postdoc NAKAZAWA, Shingo
R IUAY—3, 5—YH—3 SOKENDAI Student  KANDASAMY, Ramasamy
I NCS F BE SOKENDAI Student  WANG, Luwei
R FIES % A SOKENDAI Student  NAKAJIMA, Chiemi
RIRE JNZJSD—, ' SOKENDAI Student  BANERJEE, Piu

o FEBEEFAFRE  Laboratory of Molecular and Developmental Biology

5 N E5E— Prof. KAWAKAMI, Koichi
By # HEE ¥ Assist. Prof. MUTO, Akira
BEMEE  HEE Postdoc TANABE, Hideyuki
Ry =] BHARKIH Postdoc SHIRAKI, Tomoya
A= AR JSPS Research Felow  KOTANI, Yur
MRE ENBEF Researcher MOURI, Naoko

o YOABFEMITE  Mouse Genomics Resource Laboratory

Vizaes N Assoc. Prof. KOIDE, Tsuyoshi

B # SRETF Assist. Prof. TAKANAMI, Keiko
MR K@ SOKENDAI Student  NAGAYAMA, Hiromichi
b NG Y5-57, 3')-9 T4 SOKENDAI Student MALLARAPU, Lalitha Devi
sy LHZSRT JSPS Research Felow DG UEDA, Naoko

o HAMARDELIZSZ  Symbiosis and Cell Evolution Laboratory

I EmSED Prof. MIYAGISHIMA, Shin-ya
B % EE=T Assist. Prof. FUJIWARA, Takayuki
BHRE ERE= Postdoc HIROOKA, Shunsuke
Eﬁ%ﬁg’éﬁ XKE = JSPS Research Fellow  ONUMA, Ryo
Eﬁ%ﬁgﬁé% NI JSPS Research Fellow  KOBAYASHI, Yusuke
HSR R

R E) I3, Y 1A JSPSResearch Felow DG JONG, Lin Wei

o AEYIHEEERAZSZ=  Microbial Physiology Laboratory

B B {CARZH Prof. NIKI, Hironori

By # O Assist. Prof. AOKI, Keita
IR = FIFZH Postdoc NOZAKI, Shingo
BLTRE (5 N Postdoc OKAMOTO, Sho

I mm i =] KEFSR— Postdoc YANO, Koichi
BARe RULEHER Postdoc AKIYAMA, Koichiro

o fEYIHERE(GIZSE  Plant Cytogenetics Laboratory

R BHONE— Assoc. Prof. NONOMURA, Ken-ichi
By % p=iamtio Assist. Prof. TSUDA, Katsutoshi
BLEe  NEFEAS Postdoc ONO, Seijiro

H A AR = =RE4S JSPS R i
R E —NE esearch Fellow  MIMURA, Manaki
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HRIFRE YVYTH—, /\—% SOKENDAI Student SOMASHEKAR, Harsha

o $BRHIEIRTTEZE  Cell Dynamics and Signaling Laboratory

B = /NHBER Prof. ODA, Yoshihisa
BrMRE IEQARNEE Postdoc SASAKI, Takema
E RS =] AR Postdoc SUGIYAMA, Yuki

o FAETEHIFTE Mammalian Development Laboratory

] MEBHET Prof. SAGA, Yumiko

B # NopE 2 Assist. Prof. KATO, Yuzuru

B # LEEET Assist. Prof. AJIMA, Rieko
BRE TH=E Postdoc HIRANO, Takamasa
BHRE H FshE Postdoc INOUE, Hiroki
BLRE ™MHE & Postdoc OKADA Hajime

I =] MNRIES Researcher MURAOKA, Masafumi
e arawm SHEEE JSPS Research Felow DG SHIMADA, Ryuki
HERE SAt, F%J  SOKENDAIStudent WRIGHT, Danelle
GRS FL, VTV RRESERTH" KIM, Jessica

o /NBYEAEE(RIAZSZE  Model Fish Genetics Laboratory

R SEFEIR Assoc. Prof. SAKAI, Noriyoshi
B # SRR Assist. Prof. KAWASAKI, Toshihiro
BRa SH®BCF Postdoc IMAI, Yukiko

o ZHARIEERMIZEE  Multicellular Organization Laboratory

B ® = 5 Prof. SAWA, Hitoshi
By % REFERISZ Assist. Prof. NEGISHI, Takefumi
BEiE  LHERMC Postdoc SHIBATA, Misa

o BIEFEREHIFEE  Gene Network Laboratory

IR BRI BT Assoc. Prof. SUZUKI, Emiko
BIMRE - =IEERA Postdoc MIYAZAKI, Takaaki

o [HABYIBEZE  Mammalian Genetics Laboratory

B # SHET Assist. Prof. TAKADA, Toyoyuki
B E I I8 F 0+ Postdoc SAGAI, Tomoko
BEADZRALAZESR  Department of Chromosome Science
MRERGE) BAHRUC Head KAKUTANI, Tetsuiji

o WAEYERRAZSZE Microbial Genetics Laboratory

B B FABARZ Prof. ARAKI, Hiroyuki
HRE WEH SR Researcher MAKINO, Nishiho

o TES/LZEZE  Epigenomics Laboratory

5 BAf- Prof. KAKUTANI, Tetsuiji
B % BRI Assist. Prof. TARUTANI, Yoshiaki
B % FEE=— Assist. Prof. INAGAKI, Soichi
BRE e = N=l= Postdoc TSUKAHARA, Sayuri
) TR 4% JSPS Research Felow DG SAITO, Raku
GECBTEN REEN JSPS Rescarch Felow DG OYA, Satoyo
WETUREIA ey g SESLCUMIEOY HOSHIN, Avta

o DFHER T EHAZEE Molecular Cell Engineering Laboratory

B B EENA Prof. KANEMAKI, Masato
B % SEEE% Assist. Prof. NATSUME, Toyoaki
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BLfRa BYh—1, NZ— Postdoc SANTOSA, Venny
BIMRE  FHEA—E Postdoc SAITO, Yuichiro
HRE KBRS Researcher MIZUGUCHI, Akemi
=] =JIIBRF Researcher ASHIKAWA, Tomoko
=] PAREF Researcher SUZUKI, Tomoko
HEe bl ZNEES Researcher KITAMOTO, Naomi
HEIRLE ATARINIP, PAYH SOKENDAI Student  YESBOLATOVA, Aisha

EBEHI%  Visiting Professor

o 7/ 1« ¥E(ERIFER  Department of Genomics and Evolutionary Biology

ZEHIE J—, A>3 Visiting Prof. FU, Yun-Xin
o EGIZEBMZ%  Department of Gene Function and Phenomics
EEHIE AV, H7 K Visiting Prof. HENSCH, Takao K

o $HRIERERITTE  Cell Architecture Laboratory

B B A B Prof. KIMURA, Akatsuki
B # BESIE Assist. Prof. TORISAWA, Takayuki
WEARAE BH & SOKENDAI Student ~ FUJII, Ken
WRIRE FBEAKN SOKENDAI Student  UKAI, Daichi

o T/ NHAFTZOAMFAZE  Genome Dynamics Laboratory

O RS—1& Prof. MAESHIMA, Kazuhiro
By # HF = Assist. Prof. IDE, Satoru

B % HEEEHE Assist. Prof. HIBINO, Kayo
BLRARE  IMX 4YJ7)7, NI Postdoc PRIETO, Eloise Infante
BLARE  FERES Postdoc ITOH, Yuij

wEae AR+ Researcher TAMURA, Sachiko
MEE RHIBAF Researcher OCHI, Hiroko
%?gﬁ”ié) EEEDE Research Student  SATO, Kana

o SEEMENWNEIGIFTE  Invertebrate Genetics Laboratory

B B TERRERE Prof. SAITO, Kuniaki

B % TEE & Assist. Prof. KONDO, Shu

B % =1/5N Assist. Prof. MIYOSHI, Keita
BHRARE  IVAYYA, 94UPL Postdoc CONSTANCE, Wiliam
NG FERHEK SOKENDAI Student  ITANI, Sara

MoBRIEtE > S—

Center for Frontier Research

AR GFH B B Head SAWA, Hitoshi

o AT INBERISFIFFTZE  Systems Neuroscience Laboratory

HHR AR BB
BrHRs  MHEXE

Assoc. Prof. KUBO, Fumi

Postdoc MATSUDA, Koji

o LeBIRE(LSEIAFTE  Chromosome Biochemistry Laboratory

TR MLLZESE Assoc. Prof. MURAYAMA, Yasuto
BLRE 2 |1B=EF Postdoc KUROKAWA, Yumiko

0 EEAN/IN\AFOI—FLE  Quantitative Mechanobiology Laboratory

JEHES EXREX Assoc. Prof. SHIMAMOTO, Yuta
BRE Bt % Postdoc SHIRATSUCHI, Gen
HRE EEEES Researcher YAMAOKA, Megumi

E|RREsEE 7 >/ Ao HF—

International Strategic Advisor

s NOVISKE Hospital for Sick Children, University of Toronto
?ﬁl g Dﬁj\/ﬁ 9‘_‘77\\”\ University Professor

Senior Scientist

ROSSANT, Janet

s NV KRE
Evolutionary Ecology, Institute of Ecology and Evolution, University of Bern

HBHEIE SN, TATA— FoseSthvision  PEICHEL, Katie

o BIEANZALIAZEFR  Department of Chromosome Science

EEHID NZJ7, A74—7 Visiting Prof. HENIKOFF, Steven
ZEHE KA B Visiting Prof. MIZUUCHI, Kiyoshi
BEHE NIz, TUTYWS  Visiting Prof. BERGER, Frederic

Bioinformation and DDBJ Center

“opiEER - DDBJ /45—
U5 —RGR) BHEMR

Head ARITA, Masanori

RS [=RY SE=/N Project Prof. NAKAMURA, Haruki
BHEHIS BKEE Project Prof. SHIMIZU, Atsushi

B BEER RARNER Prof. OKUBO, Kousaku
BEER (GR) BHE = Project Assoc. Prof.  SAKURAI, Nozomu
B #E  JISHLE Assist. Prof. KAWASHIMA, Takeshi
B # () B Assist.Prof. TANIZAWA, Yasuhiro

o AT LEIBEEFS  High Performance Computing Division

BER-HEEE YR B OGASAWARA, Osamu
BEHRE  BEHESE5A OKUDA, Yoshihiro

Division Head

Postdoc

o F—4HN—2EFY  Database Division

PR (GR) AR — Division Head NAKAMURA, Yasukazu
BELHRE == B Postdoc LEE, KyungBum
IERisA=] KPR 2 Postdoc OKIDO, Toshihisa
BRE INEHZE Postdoc KOSUGE, Takehide
Btrge  REE— Postdoc KODAMA, Yuichi
BRE NG| Postdoc TOKIMATSU, Toshiaki
B+mEEe BE = Postdoc MASHIMA, Jun
=] SEpoag Researcher AONO, Hideo

HRE BFHREE Researcher TSUTSUI, Haru
=] = Frb= Researcher HATA, Chihiro

MR8 BHESE Researcher FUKUDA, Asami

el SO A 5—

Advanced Genomics Center

vs—-EFE) B &’ Head KUROKAWA, Ken
IS (FR)  NRHES Project Prof. KOHARA, Yuji
IR (F8)  BELLRMAESR Project Prof. FUJIYAMA, Asao

B RE  H/LRE Prof. INOUE, Ituro
BEEE ) Z2H = Project Prof. TOYODA, Atsushi
BERR GO OIS Project Prof. NOGUCHI, Hideki
BEER (F)  EIBAE Project Assoc. Prof.  BABA, Tomoya
BOERER GR) Ok Project Assoc. Prof.  KONDO, Shiniji

By #H(GR) /. BEE Assist. Prof. MORI, Hiroshi
BHHEE GE) JFHN B Postdoc TERAUCHI, Makoto
BIHEE () B2 H— Postdoc HIGASHI, Koichi
BLARE R) =EF= Postdoc MIYAZAWA, Hideyuki
BIHREGH NLE [E Postdoc MURAKAMI, Takumi
BEHfEE Eay/NA Postdoc KONNO, Hiroyuki
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RS (F) Algtba=x Researcher ISHIZAKI, Hinako o NAAUY—RIEERERFY  Bioresource Database Division
HREG® R @ Researcher CHEN, Wei WHEEE) ) IERT Division Head KAWAMOTO, Shoko
HRE SFARZEBE Researcher HIRAKI, Hideaki
HRE HEFKDHF Researcher UETA, Yumiko MEEPEAE T —wi [T Unit
EVREFTE RS —  Genetic Resource Center A=vhEGR Rl 528 Head NURGIRAITR, (X
tUs—RK (G TRBH Head NIKI, Hironori B BGH  KRARQE Prof. OKUBO, Kousaku
a JNAFUY—EBFY  Bioresource Management Division HEHE - PAY—FZEI=w  Radioisotope Unit
BFIE GR) 1:71?1—\& Division Head NIKI, Hironori T—whE () (AR Hoad AT
B oG )IEE— Prof. KAWAKAMI, Koichi
B RG)  REEE Prof. SAITO, Kuniaki By # TE(ER Assist. Prof. ANDACHI, Yoshiki
B BE® B 2 Prof. SATO, Yutaka
IR () NEHEA Project Prof. KOHARA, Yuiji ENYIEIBEERESY  Unit for Experimental Animal Care
JERUS () price=s=([} Assoc. Prof. SAKAI, Noriyoshi o | )
I E) R ] IKEO, Kazuho mREG B Head KOIDE, Teuyoshi
ez t-4C I nu i Assoc. Prof. KOIDE, Tsuyoshi B M@ SEEF Assist. Prof. TAKANAMI, Keiko
U () BONB— Assoc. Prof. NONOMURA, Ken-ichi
B oAGD  SESG Assist. Prof. AR, eI FESELE - AIMBTES NIG INNOVATION
B #E BB B Assist. Prof. MUTO, Akira
B G Alssus Assist. Prof, KAWASAKI, Toshihiro E R SRR Director SUZUKI, Mutsuaki
B () TEE F Assist. Prof. KONDO, Shu
vo = | NS 5 .
By %@ LA Assist. Prof. MIYOSHI, Keita RLFRR  ERB & Fostdo NAGOSHIME iifosh
= i B
el e AR pssist. Prof AN U—F « PREZ-ZNL—4—Z Office for Research Development
By # () PABE Assist. Prof. SUZUKI, Toshiya
B BE SRETF Assist. Prof. TAKANAMI, Keiko IR St Director KURUSU, Mitsuhiko
B #HGD SBERD Assist. Prof. TAKAHASHI, Misuzu
== N . . .
B oB@E M Assist. Prof. TSUDA, Katsutoshi B & REEER Assist. Prof. SEINO, Hiroakd
o {EY)EH - BIRTIEEFI  Plant Resource Development Division ELHBSEHEE  Office for Gender Equality
MPEIRG) BB Division Head NONOMURA, Ken-ichi = EGH  FAREDOH Director HIRATA, Tatsumi
B #HGe  ZHEBF Assist. Prof. TSUDA, Katsutoshi
T B Dhike Staff YASUIKE, Yuki
g gZA’Z%;ﬁ7§7fﬁ%§z?§%ﬁFﬁ . ' = B) LBEF Staff YAMATANI, Noriko
ivision for development of genetic-engineered mouse resource = 255 SBEER — TAKIDA, Masatoshi
BP9 (F8) MEBHEF Division Head SAGA, Yumiko
B #H&E LBEEETF Assist. Prof. AJIMA, Rieko
Research Staff and Students of ROIS | esmme - mxe -

SATYATLIRARET —IN—217>/45— Database Center for Life Science
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BRI YA ) Project Assist. Prof.  NAITO, Yuki
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A=l KHEEER Researcher OHTA, Tazro
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Department of Administration and Technical Section | smEmenens

EIBES  Department of Administration

EBIREE FEM— General Manager HIRAO, Koji
WISHEER  General Affairs and Project Section

RE INFE S Manager KOBAYASHI, Jun
ZIEEE SSARFAEF Deputy Manager SUZUKI, Yumiko

o #8F% « BT —/L  General Affairs / Education Team

BRE FEHER Subsection Chief TAKIDA, Masatoshi
o \Z - HFEF—L  Personnel Team

%“E () HAREF Subsection Chief SUZUKI, Yumiko

o FTHEEF —/,  Research Promotion Team

HE ey N1 Subsection Chief SUZUKI, Takaharu
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Manager SHISHIDO, Fumio

=& () SRENHE Head SHISHIDO, Fumio
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ERLERMIT  Research infrastructure Technical Unit
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Information Technology Team

#RE (F) =aH= Subsection Chief NAGURA, Masahiko
o )Y—2BEFELHETF —/.  Resource Development Team

®"mE X2 Subsection Chief KISO, Makoto
RiiSE LBEF Technical Staff YAMATANI, Noriko

OV oA Project Technical Unit
o JOVTUNEIEF—/\  Project Support Team

®“E IR F Subsection Chief ~ SAKAMOTO, Sachiko
o BIEEREELIETF —/.  Genetic Resource Project Team

HE REFShZ Subsection Chief YANO, Hiroyuki
RiisE EMEET Technical Staff MIYABAYASH|, Toshie
REE GE) HEEYT Technical Staff KASHIHARA, Misako

EESHASSFRATIE  Facility and Equipment Technical Unit
RErIEE BIEEE MAENO, Akiteru

o FEH2SF—/.  Common Equipment Team

Technical Specialist

HE Kabhra Subsection Chief OISHI, Akane

o EERMEES T —/L.  Experimental Facility Team

®ZRE v =FEF Subsection Chief SAKA, Kimiko
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KIHARA, Hitoshi
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3rd Director)
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Established under the jurisdiction of the
Ministry of Education, Science, Sports and
Culture. Started with an administrative
department and three research departments.

Prof. Kan Oguma was elected the 1st Director.

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

Department of Biochemical Genetics was
added.

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

Prof. Hitoshi Kihara was elected the 2nd
Director.

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

Department of Population Genetics was
added.

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

Plant Genetic Stock Laboratory was
established.

Dr. Yataro Tajima was elected the 4th Director.

Animal Section was added in the Genetic
Stock Center.

Microbial Section was added in the Genetic
Stock Center.

Dr. Ei Matsunaga was elected the 5th Director.

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

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

The DNA Data Bank of Japan began its
operations.

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

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

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

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

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

The Center for Information Biology was
established.

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

The Genetic Stock Research Center was
reorganized as the Genetic Strains Research
Center consisting of 5 laboratories (Mammalian
Genetics, Mammalian Development, Plant
Genetics, Microbial Genetics and Invertebrate



19984

2001 4

20024

20034

20044

20054

20064

20114
20124

20144

20154

20184
20194

1081H
4H9H

481H

4B1H

4B81H

4B1H

128 1H
481H

4B81H

10B81H
4B1H

12B1H
4B1H

481H

128
15

(NOARMIMFED BHASE R
MRE - RETFMRE, 1RMG%
MANFEINECINFE, KBER
M BREEVPEGINTE, &
BIEENRTHI T DSBS HENE
CHRED 5 HRERE)
EVECERERRG ZYI—RE
(RIEBERMRERE, £ELE
RIERNFTERE)

EEEE 57 AFRME

(EHREIGHTFTRI AR A T FR 2BPT
HRE, WEBRIATRICHEEEHT
REBFIERE

415 - DDBURAFR Z/9—ERE (£
BIBHRIAR Lz H—DegHE) (HF5
FEMERRE, T —IN—EFAH
RMRERE, BLTRRERTAR
EHE)
RREYAE T I—(CBEFUE
RIRRHEMFDE VO ERARE,
NSRRI EZ R E
DNTECHARICH FEBARE,
RREYAR L I— (TP RS
ARE, £ECEREHRBEEY
Y—ICHB T LBRTHRE, L3R
NEMERRE B
KEHEFFEHEEENBR - VA7
LRFRSBENDE G ARARE
NEREA FESRFTRME

MNP EEZHRE (2018FE481
B ESEE - KRR EE (TR
FnBalEtYY—HE
(HHRRRELIATIE, SR REARE,
HEREER R ERE)

SeimT SO ME L VS —ERE
MEtz5—0esE. HEFBEE
Vv~ (EMEREREZYY—.
DDBJzv4—). ZEEVEH— (1B
FHER I v YORARIEI Y
b) ZERE

= B FINFRUE

U —F « PREZZNL—9—F%
B

FRERBRTRE, KT
BEHZIEEZRE (2017548
1 BB HESEHESE e

TR %1 0RPrRRLE

BEDSHFR, 3Rty I— (R
BEMRTE TV I—. BEEEE
FlsH— EilERmMTR YY)
EERELS. EHS - Rtz 9—FFELE,
FrzIC. ADDMFR (IERIATRR.
T L ECRTR R, B BEAFR.
BEANZXLHER) ZHEB. &
BAREELY9—ThHdDDBIZ
VH—4aiETR - DDBJ Y4 —
[CRMEE, B —DSHE (8
EHE - PAVY—TA v DHRES)

TOMIZAWA, Jun-ichi
(6th Director)

HOTTA, Yoshiki
(7th Director)

KOHARA, Yuji
(8th Director)

KATSURA, Isao
(9th Director)

HANAOKA, Fumio
(10th Director)

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

Dec. 1
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2006  Apr. 1
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2012 Apr. 1

Dec. 1
2014 Apr. 1
2015  Apr. 1
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2019 Jan. 1

Genetics), and as the Center for Genetic
Resource Information consisting of 2
laboratories (Genetic Informatics and Genetic
Resources).

Dr. Yoshiki Hotta was elected the 7th Director.

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

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

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

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

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

Dr. Yuiji Kohara was elected the 8th Director.

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

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

Advanced Genomics Center was established.

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

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

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

Dr. Fumio Hanaoka was elected the 10th
Director.

The existing 5 departments, 3 research
centers (Genetic Strains Research Center,
Structural Biology Center and Center for
Information Biology), Experimental Farm and
Radio-isotope Center were abolished. Four
research departments (Dept. of Informatics,
Dept. of Genomics and Evolutionary Biology,
Dept. of Gene Function and Phenomics and
Dept. of Chromosome Science) were
established. The DDBJ Center, as one of the
Intellectual Infrastructure Centers, was
renamed as the Bioinformation and DDBJ
Center. The Support Center was reorganized.
(The Radioisotope Unit was added.)

JAE/ History
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Journal Title
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# of published Journal Title

Nature Chemical Biology

Journal Title
PNAS

# of published # of published

Current Biology 3
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Biological Symposia in FY 2018

?’g‘ﬁg JEE (Speaker)
2018/4/9 Hiroyuki
Matsumoto
2018/4/17  Lynn Jorde
2018/4/24  Kati Hanhineva
2018/4/27  Katsumi Kitagawa
2018/5/10  Naomi Ori
2018/5/14  Masayuki Imai
2018/5/14  Yuka Sakuma
2018/5/15  Satoshi Fuijita
2018/5/18  Ryohei lwata
2018/5/23  Hiroki Gotoh
2018/5/28  Denis Jabaudon
2018/5/31  Ikuo K. Suzuki
2018/6/7 Erez Lieberman
Aiden
2018/6/11  Mahendra
Sonawane
2018/6/22  Hirotaka Sakamoto
2018/6/28  Naoki Nakagawa
2018/7/3 Hironori Funabiki
2018/7/6 Kateryna Makova
2018/7/6 Anton Nekrutenko
2018/7/6 Jiro Nomata
2018/7/18  lIsao Kii
2018/7/19  Keisuke Yonehara
2018/8/2 Quan Wu
2018/8/21  Sungrim Seirin-Lee
2018/8/22  Satoru Tsugawa
2018/8/30  Hoe Han Goh
2018/9/6  Wenyu Shi
2018/9/12  Kei Miyamoto
2018/9/20  Marco Morsch
2018/9/25  Fred Berger
2018/9/26  Fred Berger
2018/9/27  Saori Yokoi
2018/9/27  Shinichi Nakagawa

2018/10/15 Suhas Rao

FiifE (Affiliation)

University of Oklahoma Health Sciences Center, USA,
Clinical Proteomics and Gene Therapy Laboratory,
Kurume University

Department of Human Genetics, School of Medicine,
University of Utah, USA

Institute of Public Health and Clinical Nutrition,
University of Eastern Finland, Finland

UT Health Science Center San Antonio School of
Medicine, USA

Hebrew University, Israel

Tohoku University

Department of Physics, Faculty of Science, Tohoku
University

Niko Geldner’s Group, University of Lausanne,
Switzerland

VIB-KU Leuven Center for Brain & Disease Research,
Belgium

Faculty of Earth Environment Science, Hokkaido
University

University of Geneva, Switzerland

Université Libre de Bruxelles (ULB), Institute for
Interdisciplinary Research (IRIBHM) and ULB
Neuroscience Institute (UNI), Belgium

Baylor College of Medicine & Rice University, USA

Department of Biological Sciences, Tata Institute of
Fundamental Research, India

Ushimado Marine Institute, Graduate School of Natural
Science and Technology, Okayama University

University of North Carolina Neuroscience Center, USA

Laboratory of Chromosome and Cell Biology, The
Rockefeller University, USA

Department of Biology, Penn State University, USA

Department of Biochemistry and Molecular Biology,
Penn State University, USA

Laboratory for Chemistry and Life Science, Tokyo
Institute of Technology

RIKEN Cluster for Science, Technology and Innovation
Hub

DANDRITE, Nordic EMBL, Dept. of Biomedicine,
Aarhus University, Denmark

Laboratory for Cell Asymmetry, Center for Biosystems
Dynamics Research, RIKEN

Department of Mathematical and Life Sciences,
Graduate School of Science, Hiroshima University

Theoretical Biology Laboratory, RIKEN
The National University of Malaysia, Malaysia

Institute of Microbiology, Chinese Academy of
Sciences, China

Faculty of Biology-Oriented Science and Technology,
Kindai University

Department of Biomedical Sciences, Faculty of
Medicine and Health Sciences, Macquarie University,
Australia

Gregor Mendel Institute of Molecular Plant Biology,
Austria

Gregor Mendel Institute of Molecular Plant Biology,
Austria

Faculty of Pharmaceutical Sciences, Hokkaido
University

Faculty of Pharmaceutical Sciences, Hokkaido
University

Baylor College of Medicine, Huston, USA
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JERE (Title)

Understanding biological transitions and their control
through the duality principle in category theory

Directly estimating the human mutation and
retrotransposition rates using large, multi-generational
pedigrees

Metabolic profiling of high egg consumption and the
associated lower risk of type 2 diabetes in middle-
aged Finnish men

The Kinetochore and Cancer

Specification of differential growth domains in the
tomato leaf margin

Morphology of Multi-Cellular Model
Control of membrane deformation toward protocell

Localized ROS production by polarized signaling
module during casparian strip formation

Mitochondrial dynamics in the regulation of cortical
neurogenesis

3D morphogenesis via “Fold and Extend” in insects

Dynamic control of neuronal diversity in the developing
neocortex

Human-specific NOTCH2 paralogs expand human
cortical neurogenesis through regulation of Delta/
Notch interactions

A 3D Code in the Human Genome

Actin based epithelial projections in zebrafish:
regulation of their formation, patterns and function

Central control of sexual function and behavior

Intracellular signaling and microtubule dynamics
organize neural progenitor assembly in the developing
neocortex

Regulations of mitotic processes by nucleosomes -
molecular principles and implications in cancer biology
and immunology

Non-B DNA affects polymerization speed and error
rate in sequencers and in living cells

Interactive assembly and analysis of bacterial genomes
Designing a FRET-based oxygen sensing protein

An alternative strategy to develop a selective kinase
inhibitor

Visual motion processing from retina to downstream
brain areas in mice

Epitranscriptomic regulation of neural stem cells
Role of nuclear deformation on chromatin remodeling

Organ shape robustness through cell variability

Interactive Omics Analysis for Understanding Plant
Carnivory

Data Analysis for 10k type strain sequencing project

Nuclear actin polymerization in reprogramming nuclear
structures

Pathological spreading studied in real time: Impaired
microglia function leads to propagation of TDP-43
along the axon and into surrounding tissue

Histone variants H3 play essential roles in the
maintenance and reprogramming of the epigenetic
memory carried by H3K27me3

Histone variants H2A.W are the architects and safe
keepers of heterochromatin in plants

Analysis of the molecular basis of mate-guarding
behavior in medaka fish

Lessons from Paraspeckles - towards understanding
the function of IncRNAs

Cohesin Loss Eliminates All Loop Domains
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?’g‘ﬁg JEE (Speaker)

2018/10/19 Helmut Schiessel

FiifE (Affiliation)

University of Leiden, Netherland
2018/10/23 Yun-Xin Fu School of Public Health, The University of Texas Health
Science Center at Houston, USA

Department of Ecology, Environment and Plant
Science, Stockholm University, Sweden

2018/10/30 Edouard F. Pesquet

2018/10/31 Masahito Tsuboi Lund University, Sweden

2018/11/5  Ziheng Yang Department of Genetics, Evolution and Environment
University College London, UK

2018/11/8  Fumiko Esashi Sir William Dunn School of Pathology, University of

Oxford, UK

2018/11/9  John Diffley The Francis Crick Institute, UK
2018/11/9  John Diffley The Francis Crick Institute, UK
2018/11/15 Satoshi Goto Department of Life Science, Rikkyo University

2018/11/19 Shin-ichiro Hiraga Institute of Medical Science, University of Aberdeen,

Scotland, UK

2018/11/21 Fumika Hamada Cincinnati Children’s Hospital Medical Center, USA
2018/11/21 Yasu Kakui The Francis Crick Institute, UK
2018/11/22 Katsunori Sugimoto New Jersey Medical School, Rutgers University, New

Jersey, USA
2018/11/30 Magnus Nordborg  Gregor Mendel Institute, Vienna, Austria
2018/11/30  Ueli Grossniklaus University of Zurich, Switzerland

2018/12/13 Andres Canela The Hakubi project, Radiation Biology Center, Kyoto

University
Research Center for Marine Biology, Graduate School
of Life Sciences, Tohoku University

2018/12/25 Takefumi Negishi

2018/12/26 Hidehiko Department of Molecular Genetics and Cell Biology,
Hashimoto The University of Chicago, USA

2019/1/25  Katsuhiko Hayashi  Department of Stem Cell Biology and Medicine,
Graduate School of Medical Sciences, Kyushu
University

2019/2/6 Yoshihisa Oda Cell dynamics and organization lab, National Institute
of Genetics

2019/2/14  Yasuhiko Kamikubo Biomedical Data Intelligence, Department of Human
Health Sciences, Graduate School of Medicine, Kyoto
University

2019/2/15  Yuiji ltoh Institute of Multidisciplinary Research for Advanced
Materials, Tohoku University

2019/2/20  Darren W Wiliams ~ Center for Developmental Neurobiology King’s College
London, UK

2019/2/28  Akiko Ueno Graduate School of Frontier Biosciences, Osaka
University

2019/3/6 Shinya Yamamoto  Baylor College of Medicine, USA

2019/3/11  Tsuyoshi Terakawa  Department of Biophysics, Kyoto University

2019/3/11  Michele Markstein ~ Biology Department University of Massachusetts
Amherst, USA

2019/3/13  Frank Uhlmann The Francis Crick Institute, UK

2019/3/14  Koji Matsuda Bioscience and Biotechnology Center, Nagoya
University

2019/3/15  Toshio Katsuki Tama Forest Science Garden, Forestry and Forest
Products Research Institute

2019/3/19  Takao K. Hensch Center for Brain Science, Harvard University, USA

2019/3/19  Lynn Jorde University of Utah, USA

2019/3/20  Robert Hindges MRC Centre for Neurodevelopmental Disorders
and Centre for Developmental Neurobiology, King’s
College, London, UK

2019/3/25  Makito Miyazaki The Hakubi Center for Advanced Research &

Department of Physics, Kyoto University

ERE (Title)

How to read and write mechanical information in DNA
molecules

Within-individual cell coalescence

Coordination of cell-type differentiation during wood
formation and function in plants

Rethinking the paradox of stasis

Genomic sequence data confidently resolves the
species phylogeny in the Anopheles gambiae species
complex

Homologous Recombination: when, where and how
does it act?

Biochemical analysis of chromosome replication

How oncogene induced replicative stress leads to
numerical and structural alterations in chromosomes

Organelle zones executing GPI modification in the
nuclear envelope and the perinuclear ER

Human RIF1 protects cells from replication stress at
multiple stages

Temperature homeostasis: Circadian rhythms and
Hunger

Condensin shapes mitotic chromosomes by
reorganizing chromatin landscape

Two chaperones, the Tel2-Tti1-Tti2 complex and
Cdc837, collaborate to promote maturation of protein
kinases Mec1A™ and Tel1A™

The genetics of epigenetics in Arabidopsis thaliana

A role of 3D nuclear organization in defense against
invasive genetic elements

Chromatin structure as a driver of genome instability

Physical association between a novel plasma-
membrane structure and centrosome links off-centred
cilia positioning to oriented cell division

Dynamic integration of cell-cell signaling, force
generation and tissue remodeling during zippering and
neural tube closure

Egg creation as a tool for understanding of germ cell
development

Cell wall patterning in xylem vessels

Genetic compensation of RUNX family transcription
factors in malignancies

Dynamic behavior of DNA-binding proteins
characterized by single-molecule fluorescence
microscopy

Remodelling neural circuits in time and space

Leucine rich repeat protein Lrit1 is essential
for selective synapse formation between cone
photoreceptors and bipolar cells in the mouse retina

Using Drosophila to discover and study new human
disease genes

DNA curtains: high-throughput single molecule optical
imaging for visualizing DNA transactions

Vive la resistance: evidence from the Drosophila
intestine that multidrug resistance is an ancient stem
cell trait

From DNA to Chromosomes, the Role and Function of
SMC complexes

Roles of cerebellar neural circuits in classical fear
conditioning in zebrafish

Japanese flowering cherries as the genetic resource

Balancing brain plasticity/stability
Evolutionary Genetics of Mobile Elements
Of form and function: Assembly of visual circuits in

vertebrates
The actin cytoskeleton dynamics in a cell-sized
confined space
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National Institute of Polar Research
T190-8518 ERGERL)I|FA#RET 10-3
TEL 042-512-0608  https://www.niprac.jp/

ER BTN

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

S TR RZEAT

The Institute of Statistical Mathematics

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

TEL 050-5533-8500  https://www.ism.ac,jp/
ESDETEFMTERT

National Institute of Genetics

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

B About the organization

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

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

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

ENREEN BEFERZERKE (

WHIAIG. KEEEFBHETD - SOKENDAI (The Graduate University for
SHEFMEERETDIEREAFHE - Advanced Studies) is a graduate university con-
EDEERISRERI NS S ASME - sisting of departments housed in affiliated Inter-
KT, B, HEEEC (S  University Research Institutes and the School of

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

WESFM] [ERZZERKE] & A
WREF| ZBIFTULET, [[ALVRE)

international com-

e E@JIIEE—‘? 3;_(; Sralol %i—i&%)\iﬁgﬂz petitiveness” and “broad perspective”. “Broad
HASEGAWA. Mario @/ﬁgﬂﬁﬁﬁ@q:‘—c@ﬁéjﬁ—cﬁnéﬁb - perspective” entails the ability to define one’s re-
President N, EFfSBEMI THIZAH¥EZ . search within the entire human intellectual activ-
1859 DEEH T, IBAUKIE SRS # ity, and to envision new horizons that transcend

P NIN—SBEREESZ AZDISE - current disciplinary boundaries. Taking full ad-
EEHNL. HRTEBT=ZAME - vantage of departments that collectively encom-

T240-0193 =) | R="A20ELET CHEERA) .
Shonan Village, Hayama, Kanagawa 240-0193 Japan EHLTVET,
TEL 046-858-1500  https:/www.soken.ac.jp/

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

» Inter-University Research Institutes participating in SOKENDAI education I IAKRICENS DARFHEF A

O RITASE (s HEFEZEER)

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

O EREFBYIEE (s SUEFEIY - EESEFEI)

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

O EREAX LTz 5— (ERESHTTER)

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

0 ERBERRAEE (ARELHFRER)

National Museum of Japanese History (Department of Japanese History)

> N A -
O EFMIFTENE (HERXFATREFER) € .
National Institute of Japanese Literature (Department of Japanese Literature) f,
O 2. D FHFEMTFT (BENFRFEFIN - HEN FRFEH) -
Institute for Molecular Science \

(Department of Structural Molecular Science « Department of Functional Molecular Science)

b. EREYZFUT (ERENFER)

National Institute for Basic Biology (Department of Basic Biology)

)
C LIRS (LIRS {,f

National Institute for Physiological Sciences (Department of Physiological Sciences)

@ ELRAXA (RXBFER) (’
National Astronomical Observatory (Department of Astronomical Science)

O HRIEMNFMFH BRIEHNFEER) vl
National Institute for Fusion Science (Department of Fusion Science)

O FEMFMZH (FENFEER) (1)
Institute of Space and Astronautical Science (Department of Space and Astronautical Science) 4 @

O a. IBEEFHIER - HOREBFATFIER (IRBFFER) e/ ;9 2
Accelerator Laboratory « Applied Research Laboratory "f 49 o L‘/
(Department of Accelerator Science) S 3

A, N = A, N L
b. MERERATTRR (MESERSER) : p. /
Institute of Materials Structure Science (Department of Materials Structure Science) . ’- "_7 f ~

C RAUFRTF RN (RRFREFZEIR) ”

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

O FEHHEEATTRT (REEER) ¢.

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

@ EXCEtFTRT (ISNEER)

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

—
o
. 2o
® ETEESHRAT (BTN -~ },{\

National Institute of Informatics (Department of Informatics)

O EiDEEEMTET (BnFEER)
National Institute of Genetics (Department of Genetics)
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