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[RIKEN Initiative for Scientific Excellence]
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Pioneer a research management model for maximizing research and development results
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We will strengthen RIKEN’s headquarter functions to achieve optimal performance throughout the organization,
integrate our currently divided personnel systems for permanent and fixed-term employees, introduce a new tenure-track
system, and work to pioneer a new research management system that will serve as a model for all National Research and
Development Institutes. @
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Lead the world in achieving new research and development results through scientific excellence
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We will respond to the needs of society with forward-looking research and development by deepening our basic research
efforts and actively promoting interdisciplinary undertakings. With our pioneering research groups and state-of-the-art
research infrastructure, we will attract outstanding researchers from around the world capable of generating results of the
highest scientific excellence. 9
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Become a hub for science and technology innovation
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We will strive for scientific excellence in close collaboration with Japan’s universities, and serve as a science and
technology hub for research institutions and industries around the world to achieve advances in innovation.
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Serve as a focal point for global brain circulation
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We will build a world-class research environment meeting the highest global standards to attract outstanding researchers
from other countries and regions, thereby making Japan a focal point of global brain circulation.
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Foster the development of world-class leaders in scientific research
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We will depart from strategies directed at achieving short-term results, and will design and implement a long-term,
stable employment system offering attractive career paths for young researchers of superior ability. By tapping into the
global exchange of personnel, we will foster the development of world-class leaders in scientific research.
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[BIORESOURCE CENTER]

Bioresources are today a foundation of knowledge,

indispensable to the development of life sciences.

They are a product of knowledge yielded from science and technologies cultivated to date,
and a source of knowledge that will lead us to new discoveries.

Bioresources are experimental biological materials

that connect the past and future and offer infinite possibilities.

The very fact that they are living matter
never to be regained once they are lost makes bioresources a truly precious asset.

We collect these precious bioresources from research communities,
preserve their characteristics and store them in a state of high quality,
and offer them back to domestic and foreign research communities.
Our ultimate goal, pursued through the above process,

is to promote life sciences by facilitating the use of bioresources.

Today, the world is confronted by a host of issues that must be addressed
to maintain global sustainability—issues related to health, the environment,
and food, just to name a few.

As our contribution to resolving these issues,

we hope to acquire the trust of research communities and continually offer

quality bioresources that remain unaltered through time.

Eventually, we hope to provide bioresources that will initiate new trends in research.
This is the mission we have adopted.

Empowered with bioresource information and technologies on experimental animals and plants,
human and animal cells, genes, and microbes,

the BioResource Center will continue to embrace diverse challenges

for the global advancement of science.
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RIKEN was established in 1917 as a private foundation and
will be marking the centennial in 2017. In 1913, Dr. Jokichi
Takamine, one of the most distinguished and leading scientists of
Japan during the Meiji era, asserted that the world was moving
away from mechanical industry and toward scientific industry,
and urged Japan to establish a national research institute for the
study of “pure science”.

To realize this objective, Viscount Eiichi Shibusawa, a promi-
nent businessman and industrialist, served in a leadership role to
establish the Institute of Physical and Chemical Research
(RIKEN) with the launching of fourteen laboratories including
those of Drs. Hantaro Nagaoka (atomic physics), Umetaro
Suzuki (chemistry), and Kotaro Honda (material science). Funds
were granted by the imperial family, with subsidies by the
government and donations from the private sector. RIKEN was
the first research institute in Japan to appoint female scientists. In
the years before World War 11, RIKEN commercialized its inven-
tions and established many private firms in a scheme similar to
what we would now call venture companies, known at the time as
the “RIKEN Konzern.” This group was dissolved after the World
War II but some of the individual companies still remain active,
such as Ricoh Co. Ltd. and RIKEN VITAMIN Co., Ltd.

After establishment as a private foundation, RIKEN became a
private corporation in 1948 under the name Scientific Research
Institute Ltd. (KAKEN). In 1958 RIKEN became a public corpo-
ration and in 2003 an Independent Administrative Institution.
Finally, in 2015 it was designated as a National Research and
Development Institute. Currently Japan’s largest and most presti-
gious research institute in physics, chemistry and life science,
RIKEN maintains world-class research infrastructure and offers
state-of-the-art research from basic science to applied fields. The
research infrastructure includes bioresource, the SPring-8
synchrotron, and supercomputer facilities used by researchers
inside and outside Japan.

On April 1, 2015 Dr. Hiroshi Matsumoto (former president of
Kyoto University) started his term as the president and at the
same time RIKEN was designated as a National Research and
Development Institute. President Matsumoto has set forth “the
Initiative for Scientific Excellence” shown on the very first page.
RIKEN personnel, including those of the BioResource Center
(BRC), are determined to meet their responsibility and expecta-
tion to the public, and to realize the president’s Initiative.

The RIKEN BioResource Center (BRC) was established in
2001 and has been collecting and offering bioresources under the
three principles “Trust”, “Sustainability” and “Leadership”. We
have been engaged in collection, preservation, quality control,
and distribution of bioresources, namely mouse strains, Arabi-
dopsis, Brachypodium distachyon, cell lines of humans and
animal origin, microorganisms and genetic materials derived
from these bioresources, which are indispensable for R&D in
Japan. We mainly collect bioresources developed in Japan with
the objective of becoming a unique center in the world. Further-
more, we have been selected to serve as the core facilities for the
National BioResource Project started by the Ministry for Educa-
tion Culture, Sports, Science and Technology (MEXT) in 2002
(from 2015 administrated by the Japan Agency for Medical
Research and Development, AMED) while collaborating with
other institutes providing 24 other types of bioresources.
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With fifteen years of operation, BRC has been recognized as an
international hub for bioresources. In fiscal year 2015, we
provided 15,372 bioresources to 2,179 institutions worldwide
(Japan and 49 other countries). The distribution is made to
Japanese universities (43%), research institute including RIKEN
(24%), overseas universities and research institutions (23%), and
private enterprise (10%) inside and outside of Japan. 10% of
BRC bioresources is contributed for academic papers and 1% is
used for patent applications.

One of the most important elements of the scientific method is
the reproducibility of experimental results. BRC places the
highest priority on reliably providing authentic materials
ensuring experimental reproducibility. However, many unfortu-
nate incidents have been noted in which third-party reproducibil-
ity of results was not possible, resulting in a loss of public trust in
the science. This is a global issue and the solution is that
bioresources they use should be deposited to repositories for
sharing materials among fellow scientists and that bioresources
should be described in the publications with detail information
such as the source, species, strain, characteristics, details of
modified genes, microbial contamination status, etc.

This means that repositories such as BRC bear a great responsi-
bility. All material provided by BRC undergoes strict quality
control. Bioresources free of defects leads to reproducible
experimental results, and contributes to improving research
efficiency. In fact, defects have been found in about 10% of the
bioresources that are deposited to BRC, and we have made effort
to reduce the rate of defective material to virtually zero by our
vigorous quality control tests. Also, we have expanded quality
control tests and have posted the test items and results on our
website to inform users. Furthermore, when providing a
bioresource with defects, we not only inform the individual user
but also inform the whole research community as well as the
general public through our website. In order to provide
high-quality bioresources, the understanding and support of the
research community is indispensable. We will keep educating the
scientific community on the authenticity of bioresources.

As a provider of bioresources, we must comply with more than
twenty relevant laws, regulations and guidelines. Today, with
routine exchange of bioresources cross the national border, laws
such as the Foreign Exchange and Foreign Trade Law, the Law
Concerning the Conservation and Sustainable Use of Biological
Diversity through Regulations on the Use of Living Modified
Organisms (Cartagena Protocol), the Washington Convention,
and the Plant Protection Law have become very important. Also,
as we are the core facility in Japan, we will give the highest
priority to legal and compliance issues, being aware of the
damage we may cause the research community if any mistakes
are made. We have been working on this by receiving support
also from RIKEN headquarters.

As a facility providing infrastructure on a global scale, RIKEN
BRC aims to contribute by assisting in the expansion of the life
sciences, helping to improve our quality of life and welfare in our
society, and sustainable development of human race. As we
engage in these activities, we ask for the continued support and
understanding of the research community and general public.
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TLAV) =X EMiAEI B R E, Proceedings of the National Academy of Sciences of
the United States of America, doi:10.1073/pnas.1423979112
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Press release: Microbe Division/ Japan Collection of Microorganisms, Proceedings of the
National Academy of Sciences of the United States of America, doi:10.1073/pnas.1423979112
“Acetogenesis from H, plus CO, and nitrogen fixation by an endosymbiotic spirochete of a
termite-gut cellulolytic protist”

On Newspapers: The Nikkan Kogyo Shimbun, The Chemical Daily
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RIKEN BioResource Center: Open Days

TLAV)—XR . EMARIEAFRE, Environmental Microbiology doi: 10.1111/1462-2920.12945
o7VBEROREEMOREREREH VI /IO - S EICES -1 MidOBEES/ L
BRI BT L THRIA—

1BEFE  RPER

Press release: Microbe Division/ Japan Collection of Microorganisms, Environmental
Microbiology, doi: 10.1111/1462-2920.12945

“Dominant ectosymbiotic bacteria of cellulolytic protists in the termite gut also have the
potential to digest lignocellulose”

On Newspapers: The Science News
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The 2nd Wakate BRC Conference

2015.9.16-18 FE7E7I7HEEFERY F7—2 (ANRRC)EFES:E (5&8E - 12)11)

The 7th Asian Network of Research Resource Centers (ANRRC) International Meeting in Incheon, Korea
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2015.11.3
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Highlights of the Year

TLRAVY—=R BIETREBREME, Proceedings of the National Academy of Sciences
of the United States of America, doi: 10.1073/pnas.1512775112
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Press release: Bioresource Engineering Divisoion, Proceedings of the National
Academy of Sciences of the United States of America, doi: 10.1073/pnas.1512775112
“Histone chaperone CAF-1 mediates repressive histone modifications to protect
preimplantation mouse embryos from endogenous retrotransposons”

On Newspapers: Fuji Sankei Business i

Brachypodium7—%3v 7
Brachypodium Workshop

2015.11.12

2015.12.8-11

IMPC & EBHREIRE > >R L (#5E) TAdvance of mouse phenotyping for biomedical research]
IMPC & RIKEN International Symposium in Yokohama “Advance of mouse phenotyping for biomedical research”

Advance of mouse phenotyping for biomedical research
Joint with RIKEN Symposium

Huwsseriyer 177, 3713
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High-technology training for members of laboratory animal facilities in 2015
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W EESEEE  Global Cooperation
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RIKEN BRC is vigorously promoting international collaboration in the field of bioresourses as varieties and quantities of bioresources

needed for R&D have far exceeded the capacity of a single biorepository or even a single country.

Asian Network of Research Resource Centers; ANRRC i, 21 THAIC 351 2 ki AL YB AR HH OV Y — A DT Z L

726U, BEAHIR KR O A/ N— a2, 727 ORI 2O T RB LT NHOERITEIKL, 727 DRI 9 21
I Z2 6] B 27280, 20094F 9 HICROLEN Tz, 20154 RDIGFRT, 14 7EHD5 97D KBS ML T %, B BRC
1& ANRRCIZB W THULI A& E#IZ2 R 72 LTHED, 2010 DX THRES NI 2 1] EFRSHICHE VTR, My, 12
IRRIH] - FEROE DM |, TEVZRRIESA DT | F2 85 EREORHEICKRESHBU 7o 51T, 20124052016 &
T/ NEL Y 2—ENEEZHD TS, TNETICSMDEEREHRZHMHELTED. 2016 FIFHATHME TETHS,
Asian Network of Research Resource Centers; ANRRC was established in September 2009, for facilitating sustainable use of biological
genetic resources and development of novel bioresources, with the aim of promoting science, technology, and innovation in Asian
regions, improving relative positions of Asian countries against those of European countries and the USA, and thus contributing to
prosperity of humankind. As of 2015 year-end, 97 institutions from 14 countries have joined the ANRRC, where RIKEN BRC is playing
a pivotal role. At the 2nd International Meeting held in Tsukuba in 2010, we made a significant contribution to the effort enacting the
ANRRC Charter under principles including “cooperation and sharing responsibility ”, “freedom of academic use and publications using
research resources” and “compliance with the Convention on Biological Diversity”. Furthermore, Dr. Obata, Director of RIKEN BRC,
serves a term from 2012 to 2016 as ANRRC president. The ANRRC has held 8 international meetings so far, and the 9th meeting will
take place in Japan in 2016.

BRI 75 0 0+ 0 HE T~ AR BURL 7 fige e U Tl PL BB R B RE TR Sy O E 7z BRI ELDAHA L LT20114E9H
International Mouse Phenotyping Consortium; IMPC 28217 &7z, BRCIZZHICHME L, 201249 A, 2015411 HICBRC A E
DTV RIY L2IToTc, IMPCOMRIC I DEIZFHBEDMRH], FREBICHI I 2RO MEE, ZUTHESREERHTE. HBHWVIE
e OF NV E ORIER O FRIIFER, BICm R AERBRERINCON L T2 R EikZ 32 MR TE %, 2015 FEBITE
BAEDIMEL TS,

International Mouse Phenotyping Consortium; IMPC was established in September 2011 for maintaining and expanding collaborative
networks in phenotyping mice resources, with the goal to constitute a functional Encyclopedia of the Mammalian Genome.

RIKEN BRC has committed to this effort, hosting symposiums in September 2012 and November 2015.

Outcomes of these collaborative activities will greatly contribute to enabling decipher of biological function to each gene, a better
understanding of diseases, drug discovery and development for these as well as prediction of potential side-effects early in the drug
discovery process, and moreover, deeper insights into higher biological functions. As of 2015 year-end, 13 countries are involved in the
IMPC.

f‘l i N ~ MIGEDHERE Conclusion of agreement

/
/’ 1 020158. 1 ERRERMER EREBEEMIPO (B
’ O __{ 7&) National Applied Research Laborato-
. 2 Fkos EI}( lapan ges t(NAEt)o‘léat_lror_\aI Laboratory Animal
QLR Beiing ; ST dkuba enter ( ), Taiwan

@M Lanzhou V71V Seoul

I:FECWTH < f ,‘
\QJ\ |

k (1) fﬁ‘jtTawpe
9 ) Tha\l?.md , <
©/\>7017Bangkgk _ 7

©2011.10.28 BEMERRHAZEAT (FFE) Lanzhou
Institute of Biological Products Co., Ltd,
China

©2014.5.22 Biodiversity-Based Economy Development
Office (BEDO), Thailand
V LS
=R UENER 02015.10.28 BEMEHRMHRE > Z— Korea
National Research Resource Center
(KNRRC) U HE F B YR FTrR
Chinese Academy of Sciences, Biological
N, Resources Center (IMCAS-BRC)

Efforts to Internationalize / Awards

8
Awards
2015.7.16  Most Cited Paper (3-year period [published in 2012-2014]), Microbes and Environments
OREF FRKR. KAE Bt (MEDMEREFES)  Takao IINO, Moriya OHKUMA (Microbe Division/

Janpan Collection of Microorganisms; JCM)

AxEFS ZHE=E

The Yoshida Award, Japanese Cancer Association

OFHTE RETT/VEHEAZERREF —L)  Tetsuo NODA (Team for Advanced
Development and Evaluation of Human Disease Models)

Best Poster Award, The 7th ANRRC International Meeting,

Incheon, Korea

OREE DB (MEMMERFEE)  Rikiva ENDO (Microbe

Division/ Janpan Collection of Microorganisms; JCM)

2015.9.18

2015.9.18 B A B & Y1 ¥ & 2014 £ E Journal of Reproduction and
Developement ; JRD 548F# X E
The JRD Outstanding Paper Award in 2014, Society for
Reproduction and Development (SRD)
ORBII R BLIFEBEME) ~ Ayumi HASEGAWA
(Bioresource Engineering Division)

Highly Cited Researchers 2015
LYV - OA%—%t Thomson Reuters
O/ \hk B2 (SRERMEYIRAFE) ~ Masatomo KOBAYASHI (Experimental Plant Division)

B10EBEET/ LHENFRFER BERKE

The Excellent presentation award, The 10th annual meeting of Society of Genome Microbiology Japan

O WMER (M4 %M H R HEZE)  Yukihiro KINJO (Microbe Division/ Janpan Collection of
Microorganisms; JCM)

2016.3.10 [EFFEBIES VRIVLNAMRRASZ—E
Best Poster Award, International Symposium on the Future of
Nuclear Transfer and Nuclear Reprogramming
ORAZD AUV ERIFEEEFEMZE) ~ Domenico IUSO
(Bioresource Engineering Division)

2016.3.23 H7EEHAEMEEEIE The 7th Technology incentive award
O H #Hx HEMMEFRFEE) ~ Yumi OSHIDA (Microbe

Division/ Janpan Collection of Microorganisms; JCM)

MM
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INAF)Y —ZADPE - (R 77 - Teft

Collection, Preservation and Distribution

INAFVY —ZXDREE

Collected and Preserved Bioresources

SRERENYD R

Mice 7,818 strains
The 2 largest holding in the world

- SRERNEY) [ZR#k]
Plants 833,285 items
One of the three major centers in the world

. MR [(#K]
Cell Lines 10,855 lines
The world largest center
BaFME [V0—]
Genetic Materials 3,808,264 clones
One of the three major centers in the world

- AR (1]
Microbes 25,176 strains
The 2™ in the number of registration of newly
identified microorganisms

INAF )Y — AR DS
Number of Distribution
20,000
15,937 15,818 16,132 15,732
18,000 - : ——

16,000

13,967

14,000
12,000
10,000 -
8,000 1
6,000

4,000

2,000

FY2008 FY2009

FY2010 FY2011 FY2012 FY2013

FY2014

FY2015

SREREN

Mouse Strains

SRERNEH]

Plants

fHREAARY
Cell Lines
BT

Genetic Materials

WAL

Microbes

As of March 31, 2016
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Experimental Animal Division

EXRERR

Activities in the
RIKEN
BioResource Center

LYl

SyVavVEEREE

=E 5K F (218
Atsushi YOSHIKI, Ph.D.

RVAZErDETIVEINELGRIZFHEEE. AIRSSURADBREDRRE - AREEDSITHIT
VRICEBLTVLS, ERBMBAEZEOERIE. IVAVY-—ADOEBRRAELT. BOAETHRESIN L
MREPEBICFHREOHEICERAGETIVRVAZINE - 777 - mBEEE - R THLLEIC. HARDH T
BZ—RISABI VAZRMERFEL. YVADNE - RF - REEE - RUIBELRITARZRET S

ZETHS,

Mice have been the most useful animal models for humans and have contributed to life sciences in the
study of gene function, drug discovery and the development of novel treatments for complex diseases.
The primary mission of the Experimental Animal Division is to collect, preserve, conduct quality control
of, and distribute useful mouse models created in Japan as a global hub of mouse resources. In
addition, we develop novel mouse models that meet emerging research needs and relevant technologies

to achieve our primary mission.

IMA))-A0DR&E 7 mEEE Rt
Collection, Preservation, Quality Control
and Distribution

(1) N AF)Y—ZADINE

EHNDOKRZBXUHFHEEM O MREB X UEE T
BEEDIRNTET IVE LT, BIi /v I TN, 4%
MRS E R LA R—R—, &M E s T
{E7% [ HEIC§ % Cre-lox. Flp-FRT, TET AT L7%EELs
SURARM, EBIK, T/ LRERTRRE,
260 Tk (CEAK 130 J GBS 130 R 5% &L
L. HEH7.801 R AFEL: (KD,

BWHERE LTz, BT 25 LRERRICDOVTIRE T
SIS K DNRN G EE R LTz, SHFEEETICRE!
5282 iz It - FEF CHAGIRIZE L. T DRBHRGIRERM
DO—EREfER T EL. BIAR2IRED T DIREIIFEHT Ny
7 THRICHEE LTV,

Recombinant Inbred 1% Genome-edited 1%

(2) Preservation

Mice with a high demand are maintained as live stocks, while
mice with a lower demand are preserved as frozen embryos
or sperm and stored in liquid nitrogen in collaboration with
the Bioresource Engineering Division. Rapidly increasing
genome-edited strains have been frozen-stored efficiently by
sperm freezing. To protect our stocks from disasters, we have
established a partial duplicate of the all frozen strains at the
backup facility of Harima Institute.

() mEEE

FHELY U ADOMREMAEYRE 2015F 1 A~ 12H)D
R IBE N - R 39.4%, FFRTAIVAH3.9%
DOHFFAMMRICIBNTIEMETZ oz, A 5T RMEWTY)
B, 19 RFEEMBHIC KD ZNTNIMEYITERE T4
FREL. SPERYUREUTIRFE LI, BIn PRI,
20154F 1 A~12 . KOY—X1#E (254 80 IThiZ.
loxP##E (161 ZfR) 725 TN Frt R 2s (139 R#7%) & F2Hi L.
Ri#E{bU7zPCR 7O ha—)U (R 1,689 %40 L2
VD IEME S #HE R — L _X—U SN LTz,

(3) Quality control

We tested the deposited live mice for pathogenic microbes
(from Jan to Dec, 2015) and detected intestinal protozoa and
pinworms in 39.4% and mouse hepatitis virus in 3.9 % of
deposited mice. In this fiscal year, we cleaned up 57 strains
by using cesarean section and 19 strains by using embryo
transfer, thereby eliminating the pathogens, and archived the
deposited strains as specific pathogen-free mice. We
examined the genetically modified mice using Knock-Out-
(254 strains), loxP- (161 strains) and Frt- (139 strains) survey
tests to confirm their genetic quality and to provide accurate
information on the genetic modifications. We optimized PCR

protocols of 1,689 genetically modified strains and made

Experimental Animal Division

We have distributed our mouse resources to users at 471
domestic and 654 overseas organizations in 36 countries,
resulting in 638 outstanding papers and 32 patents. Among
them, the knock-in C57BL/6-App<tm3(NL-G-F)Tcs>
(RBRC06344) mice with mutations of Altzheimer’s patients
have become the most frequently requested strain in FY2015.
The autophagy reporter, GFP-LC3 (RBRC00806), mice have
also been widely distributed and used at 243 organizations
worldwide. Our mice have been distributed mainly as live
animals, in addtition to frozen embryos or sperm, recovered

litters from frozen embryos or sperm and organs or tissues.

(5) EIfEH

FILRMIE T AV Y — XL 2 —DEEHI 7K one-stop
shop 77 — & X\ — X International Mouse Strain Resource
(IMSR)IC&FE( L. HADIHEIAI 2 =T r—ICREEFELTH
%o RYARBIEHBART — L (HAYIAZYZwT)
BRUSUALBAREALWIZER 7 1 = eI,
IMPCICZ W L, EWINZER W ERRM% V—7
TavTITBML N5, EBIC, TV T AT VY —
A 3 ¥ Asian Mouse Mutagenesis & Resource Association
(AMMRA) BL U7 V7RI ARRA gy —> 7 I
Asian Mouse Phenotyping Consortium (AMPC) & &, j# 5 %
FeiT-oTW2%,

(5) International collaboration
We have disseminated mouse resources deposited by Japanese
scientists and registered the mice in the International Mouse
Strain Resource (IMSR), a one-stop shop database of the
international mouse repositories. Our division together with
Japan Mouse Clinic and Technology and Development Unit
for Knowledge Base of Mouse Phenotypes has participated in
the International Moue Phenotyping Consortium (IMPC) and
attended regular teleconference calls, international meetings
and workshops. Moreover, we are collaborating with
members of the Asian Mouse Mutagenesis & Resource

IS e

Inbred 2% these protocols available on the website. We have revised the
° Consomic 0.5%

web pages regarding the quality of mouse resources for Association (AMMRA) and Asian Mouse Phenotyping

; Gene Trap 4% i i
(1) Collection p &7 / Wild-derived 0.5% distribution. Consortium (AMPC).
We have collected 260 (130 live and 130 ENU-induced :
frozen) mouse strains and archived 7,801 mutant 7% ' (4) 3244 $&27E,§0)ﬁ£%

mouse models for human diseases and gene Mutant 8% CNETICENA471 BEEH., 1B 36 7 [E. 654 BERI D F] Development of Novel Mouse Strains and

function analysis from universities and
research institutions in Japan (Fig. 1). The
mouse models include gene knockouts,
fluorescent reporters of biological phenomena,
conditional strains containing the Cre-lox,
Flp-FRT and TET systems, and genome-edited

RFIC T A =AML, 638D BNIZam L& 32
ORI REEINT VS, FITE, TIVINAI—R
HBEDOBEIRTFERE /v U A U C5TBL/6-App<tm3
(NL-G-F)Tes> (RBRC06344) 13 2015 £ & O i & 2L E D
ZVHRMEEo T, A—FT YO HiLET IV
GFP-LC3 Y7 A (RBRC00806) 13 tH 5 243 BEBENC R L X N

Technologies in 2015-2016

(1) IMPC[ZHFB/ v I T IV AVERI R
KOMP CKE) X T EUCOMM (KM D /w7777 k
ESHIfEZ FAWT39BIE T D/ v I 7T NREZBINLL
IMPC D= 7 YA FSABLTWS, %iz, BILFHE

B HEL T, B4R Cas9 75 5 U D10A nickase &
P2 CRISPR/Cas9 ¥ AT N K B RhERIN 7% /w777 b

strains as well.

TW3, FREHIFICERS T ADM, BESIE - F 7. 3
FEHE < KT DIERI LT E RS T A B KU - ke L

(2) 177 ot XY ADIEI AT EOMERIIA L, CRETIC 238 IE
HHOLORKIS e LT L, % M1 IEIYRIY—R FORIIERAL 9 77 N ADBHI AL TS,

HO/DRWRFEIE R TR RBEHiEED Fig.1 Archived mouse resources

- (4) Distribution
HEEIC KO BREIE - 15 7L U TilkiAEE R I
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FXREMR

SRR

Activities in the RIKEN BioResource Center

So far, we have successfully generated germ line
transmission-confirmed founder mice with a deletion mutation

for 23 genes. So far, we have distributed knockout mice to

> s’

' \ L

o el - domestic and overseas 26 users. Regarding the knockout
= el e i'_ mice with lacZ reporter gene, we have conducted the gene
! 3’_\ Y Jr o - expression analysis by X-gal staining (Fig. 2).
" :" ey r._-"' / >

-

. e

..--I' ! . ¥
AduiNn

IEFEJZZ7EFH"0)H:°"/'7Z

E12.5 Penk 2rm Nxn < Sl TN Topics of 2015-2016
2 /YT I VADBFE SUBEDBET HIREMIOD lacZ (1) XVA 5 hDIFR R ERIERR K CAR/NF IV
Fig. 2 Embryonic and adult lacZ analysis of the gene expression in konckout mice ADZELZHEIE
VI RIBAFE % 75 5 OIS R VT WF 22 B FE T N R
LTW3, lacZLR—2%2H692 /977 IR TAICDNT lines for 39 genes derived from knockout ES cells of KOMP PEAARE R WS AT L KR T, 1_9805!30)%&'%1’1*?% B
13 X-gal R K2 -UnFFEBIRT 2 2 a7z (K12). and EUCOMM repositories and disseminated the mouse lines th‘(l‘\&f?‘j eI A - T b ORISR K
through IMPC website. Besides, we have started pilot study In CAR(/1— )7\F)L A (Cilia-associated respiratory bacillus,
(1) Production and distribution of IMPC knockout collaboration with the Gene Engineering Division, for efficient 77 LR A K3 B LAY O3 A
mice production of knockout mice in the IMPC by using Filobacteriaceae fam. nov., Filobacterium rodentium gen.
Our division has established germ line transmission knockout CRISPR/Cas9 system with wild-type Cas9 or D10A nickase. nov., sp. nov. £t L7z

'R -
- ‘IJ-¥.
dF- =g

(1)Scientific name given to CAR bacillus, a
“ _ respiratory pathogen of mice and rats
CAR bacillus (cilia-associated respiratory bacillus,

¢

Gram-stain negative bacterium, Fig. 3), which is known one
of etiological agent of rodent chronic respiratory disease and
had been with no scientific name since firstly reported in
1980, was finally given a binominal name, Filobacteriaceae
fam. nov., Filobacterium rodentium gen. nov., sp. nov in
collaboration with the Microbe Division and the National
Institute of Radiological Sciences.

X3 Vero E6#lifaL 155 e Filobacterium rodentiumDiE B EFIEMIEEE
HRERICR T8 AVAA—MNUEED T4 5 A2 MKIBE (FRKENEE) & MO EDEITE(NEXE)D RZ 2,
Fig. 3 Transmission electron micrograph of Filobacterium rodentium co-cultured with Vero E6 cells.

Experimental Animal Division

BEEE A IN\—H1ERK

Members

©Z R [Head of Experimental Animal Division]

7K 32 Atsushi YOSHIKI, Ph.D.

O E{ERZEE [Senior Research Scientist]

8 BBAE Fumio IKE, Ph.D.

OHiZE & [Research Scientist]

#&E {S8K Shinya AYABE, D.V.M.,, Ph.D.
{dh4E {£BE Toshiaki NAKASHIBA, Ph.D.

OB {FH54T [Senior Technical Scientist]

SEE BT Noriko HIRAIWA

A #1J3E Hatsumi NAKATA, Ph.D.

OFUZHIVAZ Y7 |l [Technical Staff Il]

REERR FFTRF Maiko LUIN
A & < P Megumi TANAKA
JIIE& BF Reiko KAWAI
B #8377 Hiroyuki OKAMOTO
8 BFE Mizuho IWAMA

O7 2 RZ> I [Assistant]
B 2871 Tomoe SAKAI

OiiERSE [Agency Staff]
1L BAZE Akemi KOSHIYAMA
T & Ryuji TAKEUCHI

A _E S Ayumi MURAKAMI
PIF HEtH Masayo KADOTA
FABE 25— Kyuichi TAGUMA
¥B H3E Tomomi HASHIMOTO
K BLER Hiroyasu HIRAKI

1L B A F Yuriko NAKAYAMA

BB BRE Teruo SAITO
KSR FZ Chiharu OKUBO

BEH BF Hiroko KATSUMURA Y2 88 Hozuki KODAMA

F2R B Atsushi CHOE

= B BUF Rika TAKASHIMA
1IN BUNGA Chiimi OGAWA
SEEF B Naoki HIRANO
[ B Mayu HIROSE
K& ZE%5F Michiko HASHIMOTO
B8 = F Yukiko SEKI

BFHH ERMI Yasutaka NODA
ILI™F BEZZ Voshitaka YAMASHITA

O/ \—FrZ2 A< — [Part Timer]
Mg FF Eiko SAITO
FFAE BIF Noriko ASO

2 BASE Akemi YASUI

M KT Ayako KAJITA
IR U A3+ Hiromi SAKATA
A1l ZFF Hisako NAKAYAMA
2 FF Junko KURAOKA
A ZEF Yoko TAGUCHI

LAt ZHE Tatsunori YAMAMURA
#5180 22 shinobu YUUKI

& ¥ F Yoko SHIMA

IS e .

14

RIKEN BRC Annual Report 2015~2016

RIKEN BRC Annual Report 2015~2016

15



Experimental Plant Division “\. '

EXRERR

Activities in the
RIKEN
BioResource Center

SyVavVEEREE

=5 /WK IEE (2

Masatomo KOBAYASHI, Ph.D.

HEMIEHIR EDEEREXZIZFEECHY. ENRZIBHPREOEEZBRT BHBERAR

THD, HEWEFVaFIVINAF)Y—RTOII (NBRP) ITE8IIL. KRAGETIVEERENDOO
ARXFXF =R LT AEER. BF. M3V —RADNE - RE - RUEEETOTCWVS, . E
BEICEE SN TOSBEFEDEKREY. S FMEIITVOMREBREMBEEFLTINS, Blc, VV—
ADRFEAMOEFE LI EBEROMIMICLSMEDH L. SRAMZEICKRERIEYZERT5HDERD
BuERHF TS, UY—R, Hill, BREMEIZ1ZTrIREIZTEICEY). ABHERDOBHENE
REICE#T S,
Global ecosystem is maintained by the photosynthetic activity of plants. Thus, plant science is
indispensable for the solution of global problems on food and environment. The Experimental Plant
Division joins in National BioResource Project (NBRP) and collects, preserves and distributes
Arabidopsis seeds, plant DNA and plant cultured cells. We also distribute resources of Brachypodium
distachyon, a novel experimental plant of monocot that draws attentions from international research
community. Moreover, we develop novel technologies on the preservation and characterization of plant
resources. Establishment of strategies on the utilization of experimental plants in the applied research is
also carried out. We intend to contribute continuous development of human societies by distributing
resources, technologies and information to the world.

K1 ¥OAXFXFaEgE)Y —AMDsj002800 (RIKEN
BRCOEREMRET T — X D Arabis hirstab—E U1/ \ 2 A
B DHE)

RERIEMFARE

Experimental Plant Division

el

X2 AUl EEMBICHK (rpc00054)

Fig. 1 One of the related species of Arabidopsis, sjo02800 that

was indicated as Arabis hirsta from our genotyping results.

last year. Every cell line preserved in the Division was
subjected to the genotype characterization to confirm the

absence of mishandling during the maintenance.

(3) HE¥) Y — A DR
FEFV) Y — 2D

INATN)Y —ADUNE 4777 e it

Collection, Preservation and Distribution

(1) 1Ef' )Y —ADINEE

SERR TS A A X R F DR B RFDCRES-TZ
A > AR DL FUA LB HUA DU EEZ D T=,

(1) Collection of plant resources

In 2015, seeds of Arabidopsis chimeric repressor suppres-
sion technology (CRES-T) lines and individual lines (mutant
and transgenic lines) were collected.

(2) 1Y —ZADRE

FEFY —ADIREE

AR ICHIIE LTz > m A X ) X R 72 (K (KT O £/
B TR L, —EMB RSB Z 1T > TV 50 K
TR OWIFE T IV —T KO AR S NI ARk 2
(LSSSIALUIRILENON iR = (PRIIO) eitzs RN 3
bz,

RV Y —ADRLE

BRI Y ) — P —Ic KB I5 VY —ADREFEZIT>T
W5 T DBE FEEDNSELNTRIAV I F VT L—h
2R 7 L — R ERIDBTRIEL TV 2,

Bl Y — A DRAF
G T 2k OIS X BRI T > TV 5. 18
B ZE MRS DOV TR B REE M ETD/Ny I 7y R
BT TV, FHRTEEEFL R Z I RO EED
MERRZ21T 2 L& I, SR SRR UGl s O 5 E J1
EHML Tz,

(2) Preservation of plant resources

Seeds
Arabidopsis seeds are stored at 4°C, 20% relative humidity. We
continuously operated cultivation and phenotype observation
of individual mutant and transgenic lines deposited from the
Japanese research community throughout the term. Genetic
analysis of the lines was simultaneously carried out.

DNA
Plant cDNA clones are stored at -80°C. Original plates depos-
ited from the community were stored separately in the Analysis
Laboratory Building.

Cultured cells
Cultured cell lines of model plants are continuously
maintained as living cells. Backup preservation employing an
agar culture was expanded to most of the cell lines normally
maintained as suspension cultures. In 2015, we carefully

examined the growth of the cell lines that were deposited in

B OAXF AT 2R ML TS TR TEEI,
FOXZ A > DERFRMDOV AN RN B LB, FpD
ZR SR TR B MR AR 0D S BHGH - FRERFR A D 7E 7 LTR
Wi h 2O BTz, COERMRTEREICT | EHiE b T

AR VBT T4 GRIG TSR . 77 T4 \— 3y
B2IGA V(A== AT 7 — )bty M) FOXTA
Y(AIV—Z VT T =y M) SASSCHIR B 4
S s, M D2 SR - TR E s A DR 2 e T,

ARV Y —AD#E

aARXFAF AV VAR KT T Fr PN &
INO NIV A Thellungiella halophila., Striga hermonthica
DDNAVY —ZZ 4L TV %, ER274EE I3 EDNA
eI R D AFRE 2T e TAC B — > OF It R BALG LTz,

BRI Y — XDt

YUARFAF BN AR IVATTHEETIVAEY)
D Wk i B AR R 2 HODCHR L2 SE i L T B T2 7
EEET I ATV, oaA X AT gnomZE BRI
RN UTe £ F MATY T Y O B fin M
embryogenic callus) DItz FalG L7z,

MIFRE OFEM A

A==V OEHzfrobic FHEII2 =T+
IR B A=)V = a—AR[E =2 T o T T2V Y — ADHUK
WICREDDIERER N 2 1R AL 5728, 5 E i E Hifly
BROR iz DT,

Fig. 2 Cultured cells of Coptis japonica (rpc00054).

(3) Distribution of plant resources

Seeds
Seeds of Arabidopsis lines such as transposon-tagged mutant
lines, activation-tagged lines, Arabidopsis FOX lines, and
natural accessions and individual mutants are distributed to the
world. In 2015, we upload a list of individual lines for Arabi-
dopsis FOX line on our website. We also updated the database
for individual mutant and transgenic lines by uploading a
number of newly deposited lines.

DNA
We distribute full-length cDNA clones of Arabidopsis, moss,
poplar, cassava, tobacco, Chinese cabbage, Thellungiella
halophila and Striga hermonthica. The ORF clones of Arabi-
dopsis transcription factor genes (RARTF clone) were also
distributed. In 2015, we started the distribution of Arabidopsis
TAC clones deposited from Kazusa DNA Research Institute.

Cultured cells
Cell lines of model plants such as Arabidopsis, tobacco, rice
and Lotus are distributed. In 2015, distribution of the cell lines
of cherry, Coptis japonica and Arabidopsis gnom mutant was
started. Embryogenic callus of Brachypodium distachyon was
also open for distribution.

User service
We conduct E-mail news services for both domestic and
foreign user communities regularly. Renewal of website was
continuously carried out throughout the year. In 2015, we
continued the preparation of technical notes and references
necessary for maintenance and characterization of our

resources and uploaded them on the website.
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(4) HEH )Y —ADREERE
RS E i L7z A B FRIC B b 2 T sHC D
& AR R U R IR O EE E A R 2 F & N2
fftLTn3,

(4) Quality control of plant resources
Accordance with the Protocols implemented in 2014,
we have characterized the quality of plant resources at
the acceptance and distribution.

|$&ﬂ$§®&%

Development of Technology in 2015-2016

(1) ¥OA X FRFTHERROT —2ZN—ZADFHE
ST EL S | R E AR SRR D ) T — 7
—IC & B BT N O R BRI 2D Tz, AR Y —
ZADOFIEHED 728 FRHTRERAZNER T — 2R — I
I BT ETHb,

(1) Development of database for natural acces-
sions of Arabidopsis
We continuously characterize the genotype and phenotype
data of natural accessions throughout the year. We will
incorporate the information into our database to increase
the value of the resource.

(2) ¥AA XFXF&EB LIRSS E R D RELL
EYPEIIA R L ADHZRIC S TOA X F A F 2 IERT
T8, BIRFERETE IR A T > 2 —, BRI ERT
2, R AT o R —in E OB e H 6 TE
T IV H D TN B, SRR TR EE I | & e X HRHS 1
A= aVARET TS L (SIP) R E DFREIC LD, R
RIS K75 & L U TRV R R DO BIFEAD
OB 8D B GkBR TRl Rl DI M B R 72

Bz,

(2) Establishment of strategy for utilization of
Arabidopsis in crop research
We perform collaborative studies with RIKEN Center for
Sustainable Resource Science (CSRS), National Institute of
Agrobiological Sciences and National Agricultural
Research Center to utilize Arabidopsis in the studies of
biotic stress response. Since 2014, we have engaged in a
Cross-ministerial Strategic Innovation Promotion Program
(SIP) conducted by the government and have developed
novel technologies for plant protection from biotic stresses
under the collaboration with industry and academia. In
2015, we carried out field tests to find out that the strategic
usage of chemicals can protect crops against the damage by

insects.

(3) NI AR AREDEARE
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F9aYEZRH LUK, £z, embryogenic callus D%
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Fiz,

(3) Establishment of resource infrastructure for
biomass research
We develop technologies for utilizing a model grass,
Brachypodium (Brachypodium distachyon) in the functional
characterization of crop genes. In 2015, we established a
reliable protocol for the production of embryogenic callus of
Brachypodium so that we could start distribution of the
callus from November 2015. In addition, we found that a
chemical compound developed by CSRS has an activity to
increase the number of shoot regenerated from the
embryogenic callus of Brachypodium. The finding will help
establish an efficient transformation technology of grass

species.
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Topics in 2015-2016
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(D We held an observation event of experimental plants at the
Nagoya City Science Museum as a special event for the
Fascination of Plant Day on May 16-17. Approx. 200 citizens
attended and learned about the experimental plants. They
were interested in the observation of plant materials,
especially the mutant Arabidopsis used in the research on

plant-insect interaction.

(2 The Division organized the 4th Brachypodium Workshop at
RIKEN Tsukuba Campus on November 9, 2015.
Approximately 60 scientists joined the meeting. In the
workshop, we announced the start of the distribution of
embryogenic callus that is useful for transformation.

3 REETHFEICEIPERS (EM27FE5H168~

17 BFE) TERALL g1 ZREALFEROE (FEMOREIX
oA I-LEFINBZERDBHTEDN TS

Fig. 3 Leaves of wild type (left) and g/1 mutant of
Arabidopsis. The g/1 mutant lacks trichome on the leaf
surface. The Experimental Plant Division produced the
observation event of these plants at the Nagoya City
Science Museum (May 16-17, 2015).

M4 REGHRE/ O XFAFTERVEBRROEBEICED
BEAMTHME (FHL27 8 B 26 H~27 BFE)

Fig. 4 Training course for the researcher who is going
to study the plant science using Arabidopsis (Aug.
26-28, 2015).

Experimental Plant Division
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Yukio NAKAMURA, M.D., Ph.D.

20 i HIERDK 100 FRiICRAE SN IMRREER ML, EHRFMABICKEGRBEDSLL, B, RIEE
HATEETIRYVIRLTERTED Rt DOBIIIE, LYZLDAREDLBLTREDOMEMKZERTEDEND
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ZFALEMESBFERENICKECLIF 2, HETIE, BEEIZ 1T THIIETN R LR E FORITIX
&L, REEEREZBREBICEEL. RRBREOH MM Z, LERNDOHEE ICRETIERZZTLTVS,
Methods for culturing cells in vitro were first developed approximately 100 years ago in the beginning of 20" century
and they have been vital for many studies that have contributed very considerably to the development of the life
sciences. In particular, establishment of immortalized cell lines has enabled the repeated use of defined cell types by
many scientists as a common research resource. In addition, the development of technology to generate induced
Pluripotent Stem (iPS) cells, which can differentiate to any and all kinds of tissue, tremendously extended the fields
of research to which cell lines can contribute. Our division is principally concerned with collecting and providing such
immortalized cell lines. We perform the important function of quality control of the cell lines so as to ensure the

reproducibility of experimental results using these cell lines.

INAF)Y—ADPE 1R 77 - Fefit

Collection, Preservation and Distribution
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(1) Collection of bioresources

In many types of research, multiple different cell lines are
required. The gathering of these resources from other scientists
or institutes can be a laborious process and can cause significant
delay to the research. Thus, a Cell Bank that holds a wide range
of preserved cell lines offers a considerable benefit to the life
sciences research community. In addition, in the absence of
such a facility, it is likely that many precious cell lines might be
lost, for example, after retirement of the scientists who
originally established the cell lines. The Cell Bank is therefore
also essential for the sustainable preservation of cell materials.
Furthermore, due to the current diversity of research topics
across the whole spectrum of biological sciences, the cell
materials required by the life sciences research community are
increasing exponentially. Thus, the role of the Cell Bank is
expanding and becoming increasingly more important. The
most important recent topic relating to cell materials is iPS
cells.

In order to respond to the high demands of the life sciences
research community, the RIKEN Cell Bank is enthusiastically
collecting new cell materials. Until recently, the main cell

materials were immortalized cell lines, such as human cancer
cell lines. However, researchers in the fields of regenerative
medicine and developmental biology now have increasing need
of primary cells (non-cultured cells or cells cultured for a short
term), such as somatic stem cells. Therefore, the RIKEN Cell
Bank has established a system for collecting such cells and is
now able to provide human umbilical cord blood cells and
human mesenchymal stem cells. Needless to say, the
appropriate ethical issues have been considered and taken into
account in our use of such human cell materials. All of the
procedures relating to human cells received the approval of the
ethical committee of the RIKEN Tsukuba Institute before their

initiation.

2\ A FVY—ZADIRE - Bl
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Cell Engineering Division
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(2) Preservation of bioresources

The aim of science is to discover fundamental truths and, as a
direct or indirect consequence, new technologies may be
developed. The insights and technologies derived from
scientific research must be reproducible in time and space. To
ensure such reproducibility, the quality of experimental
materials is very critical. The most important contribution of the
Cell Bank to ensuring reproducibility is the stringent quality
control of cell materials.

There are two characteristics of cell materials that are essential
for maintenance of quality: freedom from contamination by
microorganisms; and free of misidentification. Many different
microorganisms, such as bacteria, fungi, viruses, and
mycoplasmas, can infect cell cultures. Contamination by
bacteria or fungi is less of a problem since they tend to
overwhelm the culture and cause it to be discarded. In contrast,
mycoplasmal infection is very problematic, since infected cells
can survive, usually without any effects on cell growth.
Therefore, cell banks around the world routinely carry out
examination of cell cultures for mycoplasmal infection.

Most cultured cells share a similar range of morphologies
irrespective of their origin. For example, adherent cells can be
separated into a small number of categories, e.g. fibroblast-like

1. HeLa.S-Fucci (iRBEEA< —H—CHBFucciZHIEL T 5 HelLa {lif3)

Fig.1 Hela.S-Fucci, a subline of HeLa expressing a cell cycle indicator, Fucci.
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Activities in the RIKEN BioResource Center

cells, epithelial-like cells, etc. Thus, it is impossible to
distinguish cell lines solely by morphology. This characteristic
of cultured cells has resulted in many cases of misidentification
of cell lines. Nowadays, molecular genetic techniques have been
established to enable detection of misidentification and the
major cell banks around the world routinely perform these
analyses to ensure provision of cells free of misidentification.

(3) I\ A F VY — R D121
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JEICAFTELILTHD—HICAFTES &l F
WZ R, B ENEIC AT TER8 05 2ETH
%o EWRT RIS, MRAAE CRRCASECHIIERD (3FF
B I S BESRAEDN [ RETH B 18D, HIRFHE LT RE A IRAE
KT BTN ATRETH S, TN N7 Tk, ThE
T 2,100 FEFHLL o AMiaZ AR nT RE AR IRAE IS B (i L
TWa, ZOFE., SHBEIEIIERL TV TETHS, T
THEE DRI EUE 5,000 FF DL HISELTED, BN
A, FEEFIREE - BRI R &, RS DIEEIH
Rt Rz 3R L, AR 22D BICEHB L T B,

(3) Distribution of bioresources

One requirement of a Cell Bank is to provide all of the cell lines
requested by researchers at the same time, i.e., to produce and
dispatch the requested cell lines in as short a time as is feasible.
Fortunately, the vast majority of cell lines can be easily
cryopreserved, and thus it is a relatively straightforward process
to prepare cells for immediate supply. At the moment, the
RIKEN Cell Bank possesses more than 2,100 cell lines as
immediately available cells, and the number of lines is gradually
increasing. In the recent several years, the RIKEN Cell Bank
has provided more than 5,000 cell samples in a year to institutes
around the world, including not-for-profit and commercial

institutes. Thus, our service provides an essential infrastructure

for sustainable and rapid development of the life sciences.

IEIZE,%27EF§0)EJZ%

Development of Technology in 2015-2016
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Development of technologies for iPS cell

The technology for establishing iPS cells was developed by Dr.
Yamanaka of Kyoto University, Japan, and was a landmark
breakthrough in life sciences. Dr. Yamanaka won the Nobel
Prize in 2012. The RIKEN Cell Bank is providing all of the iPS
cell lines that Dr. Yamanaka has established and has described
in publications in major scientific journals such as Nature,
Science, and Cell. The technology for establishing iPS cell lines
is attracting the attention of researchers not only in the field of

M2. RAOATSAIBRERE. BiEME () LHERR (B).

Fig.2 Mycoplasma infection. Negative cells (left) and positive cells (right)

regenerative medicine but also in the field of disease research.
For example, it is possible to obtain neural cells from iPS cells
established using cells from patients with neural disease. Such
iPS cells are termed disease-specific iPS cells. The RIKEN Cell
Bank is developing technologies for efficient culture and quality
control of iPS cells so as to prepare many iPS cell lines as short
a time as possible in a good quality.

O
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Topics in 2015-2016
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Authentication of the origin of animal species

In relation to the origin of animal species from which each cell
line was derived, we have examined it by the conventional
isozyme analysis of two different isozymes, lactate
dehydrogenase and nucleotide phosphorylase, similarly to other
cell banks such as ATCC in USA. The isozyme analysis
depends on the biochemical feature of certain enzymes that are
common to several animal species, but show different pattern in
electrophoresis. Recently, a more robust molecular method, the
species-specific PCR analysis of mitochondria DNA, was
established to identify the origin of animal species of cell lines.
We have used this molecular method to test and confirm the
origin of deposited animal cell lines since 2011. In 2015, by
information from a user we noticed that one cell line deposited
before 2011 was misidentified relating to the origin of animal
species. Based on this incident, we decided to apply the
species-specific mitochondria DNA analysis to all animal cell
lines that have been deposited before 2011.

Cell Engineering Division
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Enormous amount of genome information of human and various model organisms has been
accumulating because their entire genome sequences can be readily determined by the dramatic
improvement of the DNA sequencing ability in last few years. In the current life science research, the
usage of the genetic materials based on the genome information becomes the main approach to
elucidate mechanisms of sophisticated biological phenomena, to discover causes of diseases
mechanisms, and to development of therapeutic methods and drug discovery. Such trends are
expected to accelerate further. Thus, genetic materials such as genomic DNA, cDNA clones and
expression vectors are the most fundamental and essential research tools in the almost all fields of the
life sciences, from basic research to innovation.

The Gene Engineering Division collects important and valuable genetic materials of human, animal and
microbe origins developed in Japanese and international scientific community, and distributes these
materials to scientists after rigorous quality control in order to ensure the reproducibility of experimental
results. By these activities, we aim to contribute not only to the basic academic research but also the

innovation for improvement of human health and environment.

INAF)Y —ZADPNE (R17 - 1ot

Collection, Preservation and Distribution
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(1) Collection of Genetic Materials

To comprehend the trends and to grasp the needs in the
community of life science, we have been collecting valuable
genetic materials developed by Japanese and international
researchers. For this purpose, we directly ask researchers for
deposition of their materials which were reported in their
published papers and press releases in Japan. We also collect
sets of genetic materials developed by national projects. These
resources provide valuable opportunities for progress not only
in basic sciences but also in the fields of medical sciences, drug
discovery and biomass engineering. As consequences, our
bioresources have been frequently requested and utilized by
scientists all around the world.

We focused on resources for genome editing technology this
year: plasmid clones testing genome editing efficiency and
expressing guide RNA for establishing KO mice developed by
Dr. Masato Ikawa of the Osaka University, an expression vector
of Cas9-poly(A) with improved efficiency of the editing
developed by Dr. Tomoji Mashimo of the Osaka University and
Dr. Kazuhito Yoshimi of the National Institute of Genetics, a
knock in marker for the zebrafish developed by Drs. Yu Hisano
of the Cornell University and Atsuo Kawahara of the University
of Yamanashi. In addition, as the novel technological resources,
brighter luminescent proteins Nano-lantern were deposited by
Drs Akira Takai and Yasushi Okada of the RIKEN QBiC.

By continuous support from the scientific community, genetic
materials have been accumulated to a total of 3,808,264 items.
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Gene Engineering Division
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(2) Preservation and Maintenance of Genetic
Materials

The genetic materials deposited by individual scientists are
examined for their qualities by the growth rate, restriction
enzyme mapping and nucleotide sequencing, prior to
preservation. Recombinant adenoviruses are examined by their
infectious titer and contamination of replication competent
adenoviruses. On the other hand, for large clone sets and
numerous clones as a package deposition, materials are stored
first without quality tests. Only when request comes, the quality
tests on the requested individual clone are performed. Since
September 2014, we have posted in our web site the
announcements about corrections in usage, quality and relevant
information. The items of quality control tests performed at
deposition and before provision are shown in the web site and
results of the quality control test of clones are also shown in the
web catalog. In our records, approximately 10% of collected
clones have some errors such as mis-identification or wrong
information. These errors reflect the fact that resources used in
research community contain 10% of errors. This is a problem
not only in Japan but also in the world. In other words, more
than 10% of time, effort and funds are wasted because of these
defects. In this year, we detected errors in 104 (11%) out of
tested 936 deposited resources. We corrected 71 (8%) resources
of these. Our Division provides materials with ensured
reproducibility under rigorous quality control to contribute to
the quality and efficiency of scientific researches. improve the
quality and efficiency of scientific researches.

(3) BfrFMR DR

HRETIE, EFORBEIETFD80% % /1/3—F % cDNAY
O—2 28, LTV S, 5, LD REETO
50% %% /1/N—9 % FB cDNA 70—V 2% L CH0. FIA
LRIV —REE>TW0S, RENZVY =R, S
Ba 17/ Ly b —r7ade b ROEN FEHEHEY
NEVTF =gy Z—5E O mgkEaE e EDL b
Full-Length cDNA 710 —>T%H %, L cDNADFIHINS
W B, IERICZIRIC DT> THD. FIHMEALT
Wb, FROBIETOI/O—VIZYHHEEMER—T
http://dna.brc.riken.jp/en/search.html **, KEGG (Kyoto
Encyclopedia of Genes and Genomes) Z/TLTHE T 5 LN
HHETH S,

ALEREIX, ENLEIEZEVIT AT QSR NN RIFE LT
R INTE DR K BHROFBIEE A —F2 > T7
0Oy il 9% 20— T5H%pNHK60 (RDB08468).
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Figure 1. Lecture and demonstration course for handling recombinant adenovirus.

pMK 106 (RDB08469). pMK107 (RDB08470) O Hi L 4 48 /3
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(3) Distribution of Genetic Materials

We have cDNA clones corresponding to 80% of all human genes.
We also have expression cDNA clones corresponding to 50% of
all human genes. They are ready to be used. Some of these are the
full-length human cDNA clones developed by the MEXT Genome
Network Project, and by Dr. Seishi Kato of the Research Institute
of National Rehabilitation Center for Persons with Disabilities.
These clones have provided excellent opportunity to scientists in
various fields. The clones can be searched in the Human Gene A
to Z List at http://dna.brc.riken.jp/ en/search.html and KEGG
(Kyoto Encyclopedia of Genes and Genomes) database.

In this year, requests for pNHK60 (RDB08468), pMK106
(RDB08469) and pMK 107 (RDB08470) developed by Dr. Masato
Kanemaki of the National Institute of Genetics increased. These
clones are useful for a novel regulation technology of protein
expression by the Auxin degron method.

By these efforts, 1,247 items of genetic materials were distributed
to 480 institutions in 22 countries in the year.

I FR27FEDRIMFEFEDRR

Development of Technology in 2015-2016
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Needs and interests in the development of bioprocess for novel
materials and energy production from plant biomass have been
growing. We have constructed total 187 plasmid clones of 74
enzymes originated from 12 microbes for utilization in the
bioprocess such as saccharification of plant biomass by the
collaboration with RIKEN BRC Microbe Division (Japan
Collection of Microorganisms: JCM) and the RIKEN Center for

Sustainable Resource Science (CSRS). In this year, we mainly
worked on collecting the genes for biomass engineering. Twenty
three genes for enzymes, e.g. cellulases and hemicellulases were
obtained from Paenibacillus sp. strain JCM 10914, intestinal
symbiotic alkaliphilic bacteria in termites. We are also analyzing
the gene expression using newly cloned enzyme genes on E. coli
and assay the enzymatic activity of recombinant saccharification
enzymes. These genes and associated information and technical
comments are available from our web site (http://dna.brc.riken.jp/
en/biomass.html).

Recombinant adenovirus can efficiently infect a wide range of
cells, thus this system is one of the useful method for gene transfer.
On the other hand, certain technical difficulties for obtaining
infectious virus are problemsome. As the unique institution for
adenovirus banking in the world, we are improving and providing
protocols so that even beginners can access to adenoviral
technology. At the same time, we are developing a convenient
vector system. In addition, we are developing new applications
using adenovirus, including the CRISPR/Cas9 genome editing
system and the induction of cell differentiation by introducing
defined groups of genes.

By the collaboration with the Experimental Animal Division, we
are establishing knock out mice by the genome editing technology
CRISPR/Cas9 system. These mice will be subjected to phenotypic
analysis under the IMPC (International Mouse Phenotyping
Consortium) and provided around the world. Our Division designs
guide RNA sequences and constructs plasmid clones, and the
Experimental Animal Division injects synthesized guide RNA to
fertilized eggs and produces knock out mice. At the end of March
of 2016, we constructed 143 plasmid clones for 48 target genes and
established knock out mice corresponding 37 genes.

FR27TEEDIEY IR

Topics in 2015-2016

AR, THEZ T T/ IV ADBOIFN ] IZDNT,
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. HAR AN ZADFEE e RO RE R R LTz,
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T ZA LEDORENOMEE THD, Sket, VY —ARHE
TEROFEEICESD, FIFHDIEKICOEITTOERL,

We gave a lecture and demonstration course for handling
recombinant adenovirus such as construction of shuttle vectors,
production and purification of the recombinant adenovirus.
Participants were from a university and companies in Japan and
a university in Thailand, who is a subscriber of our English mail
news. We will continue dispatching information in English and
promote use of our resources by more researchers.

Gene Engineering Division

BEEE A IN\—HRK
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Microbe Division: Japan Collection of Microorganlsms
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Moriya OHKUMA, Ph.D.
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The Microbe Division in RIKEN-BRC known as Japan Collection of Microorganisms (JCM) has been

collecting, preserving, and distributing microbial cultures. Our mission is to contribute to scientific

communities in a variety of research fields with microbial resources useful for researches related to

environmental and human health issues as well as for general microbial studies. As a research and

development laboratory, we are also working to continuously improve our function as a microbial

resource center, to exploit new microbial resources, and to develop techniques investigating diversity

and function of extremophiles and yet-uncultured microbes.

I AU —ZDIRE - 57 - 1244t
Collection, Preservation, and Distribution

1981 4F IZ JCM (Japan Collection of Microorganisms) & L
THELY R, 2004 FEDNNAFNY =AY Z—\
Ot E%. TBREE & TR O DML DA
IR ORI R ZH T T W5, ERE. HLEEZ
UHE g B8R - MRSUHEE . MPRERERIE, 77—
F7 GHHIED . BERE SRIRFGE SRR 2 5L
LT WAEMM B OUE - (R 17 - i BEUE P - R it h 272
HEEL TS, Fa a4y —2A7adz 7k I—
IEARAEY) ORLEEBEE LT, EINAL O ZEBAFE D Bl
2R LDD, S KEEO AN Y — R %2 % i L
T AN - RO RBICEHM T 282D E LTV,

Since established in 1981, JCM collects, preserves and
distributes microbial strains representing a wide variety of
species of aerobic and anaerobic bacteria including
actinomycetes and lactic acid bacteria, extremophiles, archaea,
yeasts, and filamentous fungi. After joining to BRC in 2004,
JCM has been focusing on microbial strains that are relevant
to life science and biotechnology involving environmental and
human health issues. JCM has been engaged in the National
BioResource Project of Japan as a core facility of “general
microbes”, and aims to strategically establish biological

resources of the highest level in the world.

(1) MEMMHE DUNE

20154 EE 21 HELDL EOEDN S, #E <OWMAEYIRED
FERZIT T, TNSICIE. NA AT ARBRE YIS

MRS DAY, EEROYEIERICEI AR E
DREDOWIFUCHRAZED, CbOHEMENDRER
AT 72 & 72 5 3 A Wi L EE D3RI A
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7o

METIRINETIC, MEVEOIEHEL LM THS
[IRHERR ) & Z IS HR T 2 RRDUEE 2 R HEtE L.
FRICHIE - 7 —F 7 OFMERR O TR 2 M i1z
FNTWVD, FHERRIE, B R MEIR0BE (R T S
nNTEOL, HMiEOSNMENTZ) Y —AThH 5, Mt
VIORIZ ZRBEMEICH DD, TR L atiiEzRd -
T2 RMERARMAEMRBNEELTWETLICKD, 2
AR ORERE) ) — A Y RITEHENTEL, &
MEZFEMEDOREICE EERREZ RIzL TV 5,

(1) Collection
JCM annually accessions a large number of microbial strains
deposited by researchers in various countries. These
depositions included strains very useful for researches related
to environmental and human health issues, such as degraders

of biomass or environmental pollutants, species involving
carbon or nitrogen cycling in ecosystems, isolates from
commensal or symbiotic microbiota associated with human
body, and value-adding strains for fermented foods.
Approximately 80% of the deposited strains came from
abroad.

A typical feature of the JCM collection is abundance of type
strains and their derivatives, which are very important for
researches in general microbiology as well as microbial
systematics. Concerning the type strains particularly of
bacteria and archaea, JCM has received the world-wide
reputation for one of the highest positions as microbial
bioresource centers. Therefore JCM greatly contributes to the
conservation of biological diversity. Type strains are well
characterized physiologically and genetically and excellent
microbial resources for researches in various fields of

science.

(2) MEMRDRE - REEE

IR LTIk IRAMAEY OGRS
%Jﬁ\mNA@m¥MW®Mﬁ%k;DﬁELK§A@
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RIFEZ O TR eI FEFZ ML TS,

Microbe Division: Japan Collection of Microorganisms

(2) Preservation and quality control

On receiving a deposited strain, JCM extensively checks its
viability, purity, and authenticity. Near 10% of strains
deposited to JCM unfortunately found to be unacceptable and
JCM asked the depositor for resubmission of the strains in
order to pursue high quality of the JCM collections and to
ensure the accuracy and reproducibility of the researches
using JCM strains. JCM has been accredited by an
international standard of quality management system,
1S09001:2008, and tries to improve the system continuously.
JCM basically employs two preservation methods, freezing
and freeze-drying, in order to maintain microbial strains
safely and stably.

(3) HEMRI IR
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R—RAZBIFBYREDVY—ADT L T R=I DYV IE7E
HIETWS, ThHDERIE, VYV —ZAOFHZEETZE
WO TiEL VY —A RIS 208NN LIcEDEN S,
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Fig. 1 Left, Preservation of microbial cultures in liquid nitrogen tank. Right, Ampoules of freeze-dried microbial cultures used for

distributions.

RIKEN BRC Annual Report 2015~2016

RIKEN BRC Annual Report 2015~2016

29



B S HE .

Activities in the RIKEN BioResource Center

2 /NIVEREOARNELENTELNSOBLIINFTEREIN|VAYF EEH Streptomyces avermitilis JCM 5070, 4 — = —

JVERXIET28°C, 10HMBEEL.O0Z—,

Fig. 2 An actynomycete strain Streptomyces avermitilis JCM 5070 producing an anti-parasite compound, avermectin. The strain was
originally isolated from soil by the Nobel Prize laureate Prof. Satoshi Omura. The colonies were developed on an oatmeal agar plate

incubating 10 days at 28°C.

(3) Distribution

More than 15,000 JCM strains are now ready for distribution.
Every year, an average of 3,500 strains are distributed, and
more one-forth of them are distributed abroad. This year we
distributed JCM strains to more than 34 countries. Near 70%
of distributions from JCM corresponded to type strains. JCM
also distributes microbial genome DNA in collaboration with
the Gene Engineering Division of RIKEN-BRC. Using JCM
strains, more than 500 original scientific papers have been
annually published in these years. JCM strains are also used
in over 100 published patent applications annually.

Through our on-line catalogue database, JCM exhibits not
merely basic information, taxonomic classification, and
characteristics of JCM strains but also related publications
including those using JCM strains. The catalogue database is
continuously updated. We set the links to web pages
corresponding to JCM strains in the NCBI database, if
available, where information of many related publications
and genes is further linked. We also tried to enrich the
information of genome sequence, useful characters such as
assimilation abilities in yeast strains, and so on. The
information related to microbial resources contributes to the

improvement of research quality as well as the enhancement
of the use of them.

|$&yﬁgww%

Development of Technology in 2015-2016
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We aim the followings as our research and developments.
(1) Exploitation of new microbial strains as beneficial biological

resources

(2) Development of efficient methods for microbial
identification and techniques using microbial resources

(3) Development of analytical and handling techniques for
extremophiles and uncultured microbes

As new microbial resources for researches in environmental
and health science, we isolated a number of microbial strains
from various sources, identified, and proposed more than 20
novel species annually. We investigated structures of
microbial communities and analyzed genome sequences of
yet-uncultured microbial symbionts of insects. In order to
establish a new type of bioresources of yet-uncultured
microbial diversity, we developed a technique for single-cell
analysis of them and applied it to genome analyses of

symbiontic microorganisms.
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Topics in 2015-2016
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W2 LT, ZNoOHRERE AN /ZEE LI

Prof. Satoshi Omura in Kitasato University was awarded the
Nobel Prize in physiology or medicine this year for discovering
an anti-parasite compound, avermectin, produced by an
actinomycete Streptomyces avermitilis (originally Streptomyces
avermectinius). The strain isolated by him is available from
JCM as strain JCM 5070. He deposited a number of strains
producing bioactive chemicals, such as Sarocladium oryzae
(originally Cephalosporium caerulens) JCM 12450, a producer
of an inhibitor of fatty acid synthesis, cerulenin; Lentzea albida
(originally Streptomyces staurosporeus) JCM 9734, a producer
of a protein kinase inhibitor, staurosporine; Kitasatospora
griseola JCM 3339, a producer of setamycin, a vacuolar ATPase
inhibitor; and so on. He also deposited many type strains for
novel bacterial species described by his group.

Microbe Division: Japan Collection of Microorganisms
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Bioresource Information Division
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The Bioresource Information Division collects information on the whereabouts and characteristics of

bioresources preserved in RIKEN BRC, constructs databases, and offers bioresource information to

research communities in the form of “bio-digital-contents” such as web-based catalogs, in cooperation

with the BioResource Divisions. By distributing information necessary to use the bioresources effectively,

the Bioresource Information Division contributes to the advancement of life science.
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Bioresource Information Division

exhaustive collection of NBRP bioresource names and
their distribution institutions from the PMC literature
archive.
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(4)Development of database application technology

to open up new frontiers of bioresource utilization

To promote the bioresource utilization, in cooperation with the

Advanced Center for Computing and Communication, the

Bioresource Information Division compiled bioresource

metadata (~260,000 lines in total) and developed a new service
“BioResourceMiner”.

B A N8R

Members

@ = £ [Head of Bioresourse Information Division]
78 E& Kaoru FUKAMI, Ph.D.

% = R
;ﬁ Fig. 1 Flow Chart @ {FHZEE [Senior Research Scientist] %
§ (1) Collection/ tion/distributi ; B 5 shigeru IWASE, Ph.D. AHH B&5E satoshi OOTA, Ph.D. §
ollection/preservation/distribution o . e emme W e
zlzlﬁz 7E§ @’ﬁ% . P . . (2) EERATVADHBIBARETIVORFE @5 R{THR%IIB% 2 [Special Fixed Term Contract Research Scientist]
. bioresource information and development/ o
Development of Technology in 2015-2016 operation of databases (Fig.1) KR~ 7 AD MBI HEREZ A1k ) 2 ISR S 5 72 XEF 5 Kou AMANO, Ph.D.
. O, RHERNICT Y ZOYBIET IV Za  a—%J I T
. — . i i — . et Pt ZHIVA% YT I [Technical Staff I1]
(1)/\'{71")‘/—11‘%%50)”2% CEEEF—ZR—Z The Blo?esource Information Division openAs t.he newest ST 0w AT & TR 2 1= ORI R T > TV B, .;'7 g) 2 /4 Technical Sta ; ‘
. information on the whereabouts and characteristics of BRC —_— " s g o s R B3 Naomi YUHARA N[ B Megumi HONJO
F%-ER (K1) . ) ‘ K 27 AEREIR SR = R AR )R T VB D T2 D .
B bioresources to the public on the Internet in the form of P s 2e1 g . B ZE[FX R F Keiko KURIHARA
TSR F AR 22 CLlE BRCU Y — A DFT LTS itk o . AL OHEEEZ T LTc, Rle, RO T
. e o bio-digital-contents such as web-based catalogs, which can be NI 27D — L OERI ST LI ©7 324> Assistant]
W, BRSO KREROEN AR TV Z)LaY updated at any time if necessary. The web-based catalog is a 8 - - K&M B2 sanae YOKOTA
TYVELT, DT AhZAT DIGICEHL. A2 2 =3 database system with user-friendly search engines to retrieve 2D | ¢ loskeletal del of ,,,;ff rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
FEIZRFLTWS, T hanuibid, 2542 T bioresource suitable for each research purpose and to look up (2)Development of a musculoskeletal model o ®IRERE [Agency Staff] »
ZEHINCHE S T2 Y — AR L. &V Y — ADRHEE#H its characteristics and the necessary condition and procedure laboratory mouse ) ) LI TERA Masaaki YAMAGUCHI K2 SE7E2 Kouji YONEMOTO
DA T T 2 O « T4 % 75 B S 7 [ for ordering. To analyze motor functions of laboratory mice, the RAIR Fl]— Toshikazu OHKUBO 1R B IR Katsuo TUKAZAKI
TE3E9Ic. ,(/7 Fov bk FleNfENTzF—RZR—Z In the 2015 fiscal year, the division supported for the Blor.esource Information Division develops a BH Bl Makoto KAMEI *E?t B2 5E Toshifumi NEMOTO
VAT ILTH D, BioResource Divisions to expand the system which works on phy.SI.CS—baSCd methodology. In the 2915 ﬁscal year, the =Ml iﬁt Tetsuya KURIHARA A7 FHESE Masami YANAGISAWA
SRR 2T AR IR B — AR ERZNENDEDOY the contents update of the web pages of each division. d“’”s.lon deV.elopefi a m.ethod for estimation of muscle EPE?”'E‘EEYMUSWNAKANO 77777777777777777777777777777777777777777777777
TR DAY T I EH NI THR BT T 278 Concerning the hyperlink setting from other databases such origin and insertion sites for the developmer.lt.oif a @/ \— b2 A< — [Part-Timer]
7 112 hTT < . laboratory mouse musculoskeletal model. The division f . ,
o Fe D2 o as IMSR, NBRP and KEGG to the detailed pages of the . —F %*¥ Mieko ICHIISHI 7}(% ;ﬁ% Sumiko MIZUNO
D3HR% o0 IMSR, NBRP, KEGGZEfl7T—%~ i e - also began to devise tools to measure ground force
ZINDH TN RS DS — D ADY 2 BEIE O web-based catalogs, the division increased the kinds of the . .
. e E = o N bioresources equipped with the hyperlinks as well as the total reactions of mice.
T\’Tgﬁ@"é) V) — Z@ A8 U (_j—/ AR /?L/\LLZ:O“ number of the hyperlinks. In parallel with these v o _ s
ESA i%rfﬂ%‘?17 AZRT DT —RZTHELT, HIC developments, the division continually updated information (3) AR DR EE TSR DOFRR
=1 Pk H - Pag==S Y ZLE
BT LT, on the whereabouts and characteristics of the existing BRC B Ot = Eﬁkfg}iﬁfiﬂ;ﬁ‘% Tz DIEIZ BHFE
SO RN BB DO TOBNAFVY — bioresources in order to offer their latest information to BRC B, TFR27 IS PMC i X2 0 5L LT NBRP
ATEHE LT REEIREFM B ERD H B FIHE D =— users. INAFVY =25 K GBI DM IMRER 21T o 72,
A2 DF)FHE OICHR D Tz DI B IR OF &1 The division also handles distribution information and user
MITEETH S, HERENMTTEMETIE, VY — AR MHE information of BRC bioresources. The distribution (3) Development of impact-metrics of research
BTl DT —AR—=AV AT LOEM B Z 7o information and user information are important also for the institutions
TWb, 27T EEIZCOYVAT LR Y — Z DMt grasp of BRC users and their needs. The division maintains a To develop bibliometric method for evaluation of social
s st FIHTE2LS. WERFT-T-, database system for performing the bioresource distribution. contribution of research institutions, in the 2015 fiscal
In the 2015 fiscal year, the division improved the system in year, the Bioresource Information Division executed
order to use it for the distribution of plant resources also.
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Support Unit for Quality Management

Y )
A=y hU—4— IR AT

Hisao MOTEGI

NAF)Y-ZA@BEBZREIZ Y ME, NAFVYV—ZADRE. RERVRERICRZEBFOREDHERFRUEBLTICZNSIC

RIE Y BRITEICRT AR EBZITOITLEERELTLVS,

ISO . ERME{Li%#E (International Organization for Standardization) H\3RE T BEIRE—IRMK T, 1SO 9001 I3 MBI TB<
RIAVINIRTLDHEETHS, 1SO 9001 DERGEE. EMBRCHEMED/N\AFVY—APTF—ERE—BLTRHETZE8ENHHS
TEERFETRELBIT, ERTOCLRDOEE. FIEEFREDORRE. RiGHEHERO-OOHEEZEBRERETILDTHS,

HEEIZvME 1ISO 9001 RRXIAVM/ATL, HENRETEPEEMRICETZIVERZY—RL., ISOMEEEIEEL

TAMEBERHLTLS,

The mission of “the Support Unit for Quality Management (QMU)” is to conduct the affairs for maintenance and
administration of business quality concerning the collection, preservation and distribution of biological resources,

and support for their technologies.

ISO stands for an internationally uniform standard promulgated by the International Organization for
Standardization, and ISO 9001 is ISO's flagship management system standard for quality. Getting the ISO 9001
certification does help RIKEN BRC (BRC) demonstrate to customers that we, BRC, can securely distribute
biological resources and services with consistently the highest quality on time. It acts as an active system to
streamline our processes and make us more efficient at what we do. Furthermore, it endorses BRC to raise
stakeholder satisfaction, and provides a coherent framework for growth and sustained success.

QMU will endeavor to take all possible measures for Quality Management System (QMS), Total Quality
Management and Reliability Engineering, and also encourage human resources development through facilitating

some ISO certification programs.

I$&ﬂ$§@&%
Activities in 2015-2016

(1)ISO 9001:2008 EHRMEIFHE
SERR27HES HISHKR U 19 HIC, BASREHETHIEa—0— Y 2Z
Dy UM BT X B EIHERE AR ZEL (K1), NEAELOR
IR RIETEM. TORRE, BRIFUBNRCZDOT740—7y %5235
&72<, 1S0 9001:2008 38 & DFBAE A HERF LTz, IR EDOMEIZ RO LT
DTH%,
Ui HE) SERk 27455 H 1ISHR T 19H
G ##%] 1SO 9001:2008  (JIS Q 9001:2008)
(FRREHEPE]) NAA VY — X (EYBEEERD OUEE - (/17 - 12t
(PEDH] 38. [ERN UM HE
(#F&E] BVICIE AL EIHER (F—LV—H—)
(AR BRC Y 2— R, SHEIENUTXZEL=Y
WA RIFFEE
CRA DRI GHk)]
a. BEDER
SEEEORICBWVT, B 2 YA AT LR EAFEIR
<. BURESRFHS OBFRFLEISHG L OS2 ENMGEES Nz, £z, YA
T T ZOMAPRIL, AR 2SOV TR R 2 A E TS E K
BFRIFEL, R OHEE 2T %,
b. NEREEE DB, SRk
2014 EDONEEE OB HERR LTz, 20144 10 ISR RIBHFE =,
PAEYIRRIBIFE, 201542 AICEETAS - BEEH I =y Mo
THEMLU. 1FORESER N T 10 IO UEE OB DIE Ih, |iFE
NTARMFHEI IS TAO—T vy THEN TV, HRIOBERT LICE
DESE T2 FREL, FRIE N CEEROREERL Lo B SN
THED., I"DEEEDNRNCEREINTN DLW TE I,
C.IRIAVIN Ea—DFME
IAVAVRLE =, Fi20m, TN TV, 201544 H9HICH
&Nz AT AY L 2 — DRt R LTz, sEANCHEf S Nz B0k
DA Ty REN, by TR IAY I SDOUEDTRRIHMEICTES
NTWz, IXVAY IR 2—TORRFHIE, HRICT+a—Ty7TEh
LA THATIN TOW ]z, ANCHEHAESN T2 TE T,

GES REERERIEFESGIY

(]

d. 5. B8 - BIRER VAT LOB . BEIRR

SR 26 4 FE R U R 27 AR FE OO L
HEZMERR Uz, FR27 FEIE. by
TRAY AV ROFERICHEN, HEEE
DIEXDYGE, BENAEDR EMNRS
N0, BEO#EMIRIIZ T
DRIIAV LY a—ciiEEh a1t
HATHEHEIN TV, by RRIA
VIORNICE S UASICER-E N
TWBLHTET,

TSATVADIRKR
REHZEAZC2—ICT, VTS
AT VAT RHER, Bz
R 22D DTERNG - Bt D
CDOWCEEZ Al o 7z,
%gﬁfﬁ%iﬁ@;@ﬁﬁ 1 1SO 9001 EHHf BT DISE
s e Fig.11S0 9001 Surveillance Audit

(1) ISO 9001:2008 Surveillance Audit

Bureau Veritas Japan Co., Ltd. (BVJC) planned and performed the ISO

9001:2008 Surveillance Audit of BRC on May 18 & 19, 2015 (see Fig.1).

BRC successfully passed it without any nonconformity. As a result, the

continuation of ISO 9001 certification was achieved without any Corrective

Action and follow-up visit. The following is the summary of this audit report.

[Audit dates] May 18 & 19, 2015.

[Standard conducted against] 1ISO 9001:2008 (JIS Q 9001:2008).

[Scope of supply] Collection, Preservation and Distribution of

Biological resources.

[Industrial classification code] 38. Medical treatment and social work.

[Auditor] Mr. Toshirou URYU (Team Leader).

[Object departments] BRC Director, Management Representative and

QMU, Microbe Division.

[Conclusion of the audit] Conformed to ISO 9001:2008 requirements,
and no nonconformity found.

[Integrated evaluation of the audit findings (extract) ]

d.

. Conclusion of the audit

Matters for non-conformity were not in BRC QMS this time in the scope of this
surveillance audit, and it was verified that it was conformable to the criteria for
the surveillance audit such as standard requirement items. Moreover, there was
no serious problem to obstruct ISO 9001 certification as for the practical use
conditions of the system/process, and the effectiveness/validity as well. As a
result, the continuation of certification was recommended.

. Effectiveness and reliability of internal audit

The record of the internal audit in FY2014 was confirmed. The internal audits
were carried out for Cell engineering Division and Microbe Division in October,
2014, and for Management Representative and QMU in February, 2015. One
non-conformity, and ten and more opportunities for improvement were reported
to BRC Director. Then a follow-up was being done securely as for those
indication items to resolve. The enforcement policy of the internal audit was
established in every time, and preparation in advance and report materials after
the audit were being made firmly, too. Consequently it could judge that
sufficient internal audits were being enforced effectively.

. Effectiveness of the management review

A management review was enforced twice in the year. The record of the
management review enforced on April 9, 2015 was confirmed. The materials
prepared in detail, and information were input, and instructions for the
improvement from BRC Director were decided clearly. Instruction items with a
management review were applied with the structure followed up securely. It
could be judged that it was employed effectively.
Effectiveness and progress of the system to meet the policy
and objectives
The quality objectives in FY2014 and FY2015 were inspected. In accordance
with the BRC Director’s instruction on establishing the quality objectives in
FY2015, the improvement for a reporting form on the quality objectives and the
rethink for the objective contents were being worked. As for the progress
conditions of the quality objectives, it was employed with the structure reported
to the management review of every half year. BRC Director was involved
actively, and it could be judged that it was employed effectively.

. Compliance including statutory and regulatory requirements

BRC Director was interviewed about regulatory compliance educations,
initiatives for the information disclosure & information service to enhance
reliability, and so on. There was no problem of compliance in the scope of this
surveillance audit.

(2) #TLL N ISO 9001 ARAEXT SN DERRE

SER2TEEE, by SRRV AV IO REREZ, AfEETr—< v b
DU (T, I, 45, 52 TR, R ORROFM L)
WICHENED T F2 a7 9T (FHBOF ¥ L VN n &R s &
®3) ZHEHELTZ,

H LU IS0 9001:2015 B AVFERL27 4E9 H 15 HIC, RS9 2 [ A JIS fi7
1 (JIS Q9001:2015) & 11 A 20 HICHITE Nz, FiHIETIX. EDKSI
DMK LT B MR EIN T, MO ZRFR L2
SZT. TaVRAT7 T a—F LY AIRN—ADEZ i ZE L. HikD0H5
W5 L~NIVTP D CAYA )NV ERETTENHRFENTVS, BRCH
BRI AY NV AT LOFHEEATICHET T, Fit-Gap 7047, #EEFHEO
WE, WEAHOTEUL, ROBTHMEY =7 )VOREZE LT,

(2) Strategic initiatives for the new edition of ISO 9001

In accordance with BRC Director’ s instruction on establishing the quality
objectives in FY2015, we carried out the improvement for the form in the
quality objectives (for example, what will be done concretely, what resources
will be required, who will be responsible, when it will be completed, and how
the results will be evaluated), and the change of the contents (including the
challenging subjects in each division).

The 2015 edition of ISO 9001, i.e. ISO 9001:2015, was published on September
15, 2015, and its domestic standard, i.e. JIS Q 9001:2015, on November 20,
2015 as well. This ISO 9001:2015 is very much performance-based, with a
focus on what has to be achieved rather than how to achieve it. Furthermore,
taking into consideration the context in which the organization operates, we are
required to combine the process approach with risk-based thinking, and to
employ PDCA cycle at all levels in the organization. Thus, we have taken the
initiative in carrying out the Fit/Gap analysis with the current 2008 edition, the
determination of the change acceleration plan, English translation of Quality
Policy, and the draft preparation of the new quality manual toward the 2015
edition transition of BRC QMS.

(3) BB, RUNRIAVIEI—

ISO 9001:2015 DFATRBEE 2, 5 15 BIAEBEEE (X 2) N UH 16014
e O S HEEOES IR OfERR. @ S Stk h 2 WG K T
P—CADEHOMR ZHEEMTEHIEEL, TR 274 10 AR T
284E3 HICEMiLTz, BRCEYZ—EMN, HFISEIXAI AV L Ea—%
SER27TEAAIH, HI16 AR ATV AV ML a—%FR274E 11 A 26 HIC
FAMEL. QMS DDA K U2 HORT Ol Z Kt L7z,

Support Unit for Quality Management

(3) Internal Quality Audit, and Management Review Conference
Taking into consideration of ISO 9001:2015 publication, we carried out the 15th
Internal Quality Audit in October, 2015 (see Fig.2) , and the 16th one in March,
2016 in accordance with the important audit policies having i) the inspection of
progress conditions of quality objectives using a new format, and sharing &
change management of their related information, and ii) the inspection of
products 6service provided form outside. And BRC Director reviewed BRC
QMS on April 9, 2015 (the 15th conference) and November 26, 2015 (the 16th
conference) in order to assess the opportunities for improvement and the need
for changes of BRC QMS.

(@) IRIA VM RT LR

DKFREF
I1S0 9001 SCET BiA% AR 8

WHE CER 27412 H7H,
IH KT 14H) ). K TISO
BERERGERWHE 2 R LT,
Tl ISODKMEAR T
TC276 ONAHT /1Y —)
R HA RS FE AR I
DT, RHOBEZHHN £
BRI LT, : < —

(4)H°rizonta| deployment 2 1SO 900155158l NEREEE DIZE
of Management Systems Fig2.1SO 9001 15th Internal Audit
framework
We conducted ” ISO 9001 Amended Standard Interpretation Education
(December 7, 9 and 14, 2015) ”, and ISO 9001 Basic Knowledge Education.
Moreover, we analyzed the latest movements concerning the technical
committee “ TC276 Biotechnology ” of ISO and AMED (Japan Agency for
Medical Research and Development), and have shared to the persons concerned.

(5)REHNRBEEEDHE, RUAMBFR
P EG A B AR 3 40, TATA FRE R 22 fa BRI D FIE R+ 4 1 2 B IR
U7zo E5IT, ISO M IR RE B FEWHE N O BRI x 2l 72 £, 1SO
9001:2015 NDFEFZLFHSIT I e NME U2 FEhti LTz,

(5)Acceleration of Total Quality Management, and staff development
We grew up 3 staffs as Internal Quality Auditor, and 4 staffs as IATA
(International Air Transport Association) accredited Dangerous Goods
Regulations expert. Moreover, in order to securely cope with the 2015 edition of
ISO 9001, we have executed the staff development such as active participation
in “ISO Continuous Performance Development Education”.

4

BEE A IN—1EBR
Members
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XA A Ji# Hisao MOTEG

@ EIEE{TE [Management representativel
FaTEB /114 Kuniya ABE, Ph.D.

@ 4>/ /\— [Member]
BRAT BESE Emi IIMURA BB & T Masako TAKASHIMA, Ph.D.
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Atsuo OGURA, D.V.M.,, Ph.D.

HMRETIE. BHABRCHARIV—A, BICRBREMESUHMRZSVEERIA) T ICTHERHHE
TR EGBICEERMBEZITI, &fe. INSORMHECHARIZIZTAITERTNSENL,

HEREZTTS,

To develop genetics-related techniques, especially those essential for maintenance and supply of
laboratory mice and stem cell lines at a high quality in RIKEN BioResource Center.

Activities:

I. Development of mouse somatic nuclear transfer techniques

Il. Development of microinsemination techniques

Ill.Development of reliable cryopreservation techniques for mouse embryos or gamates
IV.Development of new stem cell lines and mouse strains

|$&NE§®&%

Development of Technology in 2015-2016

(1) A pEiZHEY O— > F T DREIR

AAEREZ. FHIRICEITZ YY) MEREBR ST,
LUR OS2 Tz, ERATVIHEO XA F > H3.1 DFRHE
EIHSMCT B, ATy XAV CAF-1D /v
R fiolzb A, CAF-1 3L hakS > ARV Y (RT)
T OH3.1DBRICKHETHD, MM e R s &0
H3K9me3 & H4K20me3 Z ZEFE E % T & TRT DIEF 1]
TBHRENHELM I -T2, Fio, U RI129Sv R
(129) DEWT LN AER %7/ L7z [FEd 2 3
T, EMHRAED 120 ICEBENza0 Y Iy IR 72 AW
TR O— BEFOERZIToT28 R, 1 RFETI129
DR RS I a—VEEFEE Nz, Sk, HEiEE
BT DRDAREITHTETH 50

(1)Development of mouse somatic cell nuclear
transfer (SCNT) techniques
To identify the function of histone H3.1 in preimplantation
embryos, we investigated the effect of knockdown of histone
chaperone CAF-1 that mediates the replacement of H3.3 with
H3.1/H3.2. The results showed that H3.1 was essential for
retrotransposon (RT) silencing by accumulation of repressive
histone mark H4K20me3 and H3K9me3 on RT in
preimplantation embryos. To identify genomic regions that can
lead high genomic plasticity in a mouse inbred strain, 129, we
produced cloned mice using somatic cells from consomic strains
in which candidate chromosomes were substituted with those of
129. As a result, cloned mice from one of these strains showed
characters specific for 129. We will narrow down candidate

genes on this chromosome in near future.

(2) BEMIRFER T DR 3

< —T 2y M REE R B T B RS A e BN LS
Bizdic, FREBRBORE FHlaO MO EB XU
FHAEBBEOR TR O FIE L EEOMREZ 1T T2, 1
HOMMZN B X UM BIR KD E%LS r Hin TR
HifE, 10—11 7 A CHIAR FHRAHE T2 2 EDIAS
MR 2Tz, —Ew M TR Z < D ZGFA\FEAL,
ZOYIT-OIEMAL B U TR, PR FHifa o
TIEMALRER BRI, P RS TR O -6 14
{bHEZRFDOCE NS MR 5Tz, BIIMTERS FHlla AR
O FHIfa % SIS ICHWA L THBAY—Rary v
Sy TEICE B RG TR — Ty FREOMEIC T
X5,

(2)Development of microinsemination
techniques

To establish a marmoset microinsemination system using
first-wave male germ cells, we examined whether marmoset
male germ cells at different stages could be retrieved from
immature testes, together with their oocyte-activating capacity.
Testicular tissues from 8 and 10-11 month-old marmosets
developed up to the secondary spermatocytes and early
spermatids. We found that late spermatids, but not early
spermatids, had the oocyte-activating capacity.

(3) Sh=EM L - BR B F D RERTZEDRH
HEBFR U ORI b7 v e B VI L 5
HEONEAfL i 1d. C57BL/6. BALB/c. ICR. B6D2F1 R D

B A (10-20 ) 1S 35 W) TRERTE (PMSG-hCG) &0 &
EWIITFED 3-415THD. 15 7 ARTE2MEL. BRVR
FEEENCRI RN TH o120 ARBIOERAFHTELRIZMHED
IEHIIED RSN, B ZRED IR HET B10 R TR
RS T FHORBERICKDZHEED 6-8% 05 85-92% I 2 1
FHUlz, MBERID R AL SR TR T —ENE
L. 2 A 775 2 LR 1E - BRI IS IR R L TR
30% DETAN\FE Uiz, A LAH NN R AT
KIFIC N REEN T,

(3)Development of reliable cryopreservation

techniques for mouse embryos or gametes
We developed high-yield superovulation protocol by
anti-inhibin serum treatment combined with estrous cycle
synchronization. The numbers of normal oocytes increased
about 3-4 times in C57BL/6, BALB/c, ICR and B6D2F1 strains
of mice, and 2 times in aged mice (15 M) compared with
standard protocol. In ART-resistant strains such as A and B10
background strains, the numbers of normal oocytes increased
about 3 times, and fertilization rates were dramatically
improved from 6-8% to 85-92% with the medium for sperm
freezing.

() FHRBMRES LU VARKORRE

AT 7S HIEER T d % trophoblast stem cell D EFHliffEE L
THERFENB AN Z A LZASMNCT B 2IC, Jn=—X
A THIDBAE T HEE F AT AED N 21T > 72, B6E
TZIXICR HSR DM E Wz, ZOFER, AR ZHrD/NER
ETEOMID 575 % F— LD a0 = — AR LIRRE & HEH:
THZE (D, Cdx2 XDE EIfs DX O AR b~ —Hh—
ThsreZIHAGM LTz,

1 <7 Xtrophoblast stem cell [CZINZIO0=-— J0=—%1 7
DEELBLTFIETICKY. type 1 BREEXMEGEIOZ—THBT
Ebbbofe. A Fid type 1 DO —%+#&R 9 DR, REF T4
B&E%ZHD,

Fig.1 Colony types that appear in trophoblast stem cells. We
identified that type 1 is the most undifferentiated type, based on the
observations of colony type transitions and gene expression
profiles. The photo right bottom show typical cells composing type 1
colonies. They have an irregular shape and small pseudopods
(arrowheads).

Bioresource Engineering Division

(4)Development of new stem cell lines and mouse
strains

To understand the mechanisms underlying the maintenance of
the stemness of trophoblast stem cells, we analyzed the gene
expression profiles and the chimera-contribution ability of
different colony types. Cell lines with the B6 and ICR strain
backgrounds were used. We found that dome-shape colonies
containing small amorphous cells with pseudopods are
responsible for the maintenance of cell lines (Figure) and that
EIf5 rather than Cdx2 can be used as an undifferentiation
marker.

BEEE A IN—HERY
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Technology and Development Team for Mammalian Genome Dynamics

|

F— [\ — IZE_[E'-B E“l’@, (E1F)
Kuniya ABE, Ph.D.

LUEMBERF— LTI, NAFVY =Rt 22— RESTh - EYEEERD genotype, phenotype,
epigenotype Z BT BT DEFH LWL - VYV —ZADREREZITL. ThEERELT. 7/ LEMIcKSE
MDRE - RRDOHEEIE L, EE AT LDMESE LTDIREETH SR EBRIEE DBEE BT T B8 DHE:.
ETIVROBAREETS, ZTOIEELT. BREER - ANLALT/ LMEMICEZZHERIEI TR TAY
VEEDREE, EMFENER. KERELOEERIERT S,

Aim of our team is to develop technologies and experimental tools/ resources for characterization of
'genotype, phenotype and epigenotype' of biological resources. Through these efforts, we will extend
utilities of bioresources collected at RIKEN BRC. Based on these technologies and resource development,
we will establish analytical platform for analyses of dynamic nature of mammalian genome in response to
changes in various environmental factors. Using this platform, we will explore how environmental factors
influence on development and growth of organisms, or on the onset of disease condition.

I FR27FE DR

Development of Technology in 2015-2016

B FWntJFIVBEERIER W —J 8- TS5/ LE
B RRER T DB R

AL EEESRHIIRIE, RO mO RS (BSHIlR) &7
NEOMMEDMEATZIREEICH S ¥ TT A MM (EpiSC) WM EET
%o HIFE. Kbz TFA—78) LipEhn, %E& 794 L8
EFEENT WS, TO2fHOBMIE. ZREtEZRDOCE TIdLE
LTWaBD, Bzt EpiSCid. ¥YAESHIli&LbE, v h
ESHHfa-> e M ipS AT (N T2 M) I EE Ve M D
Bt TH D, L FESHITIR L N iPSHITA O B 15 1= b D E
WRTTIVHIIETH 2, T4 —TH - TS5 LAIOZEBIE IRRAE T,
TEANDHKIRICHE, TheZIcorEE KE<EkTET
EWD, LRI BRI E O EBERIIIIREEZ 5N

E3.5 E5.5 post- implantation
embryo

Blastocyst

[ Epiblast
Implantation
to uterus -
naive - primed .
" conversion .
naive type primed type

Large-scale changes in

mouse ESC epigenomic state mouse EpiSC
human ESC
e.g. X chromosome human iPS

inactivation

TWb, LhL, BEHWEIIZHIRRE 2L, AR invito EF
WWERDRBREEENT Wz,

FAlE, EEIRMNES 7 VKT TH S Wit REER DR T BHE A
ZHWAHTLICKD, TIA LRI CTd % EpiSC &2 KD ETICH)H
BRI U, 28 UTHER T 2 B R B EUR O BRI L 7z
(Sugimoto 5. 2015), TNET, YU AESHIFIA S, EpiSC DS
ZATIRAIBEINTED, IO RFIC R BN OE DL
RIS E MBS XD, HEMEE HRESE DR TH-
Teo UL, CTOMEHEST Uz Wit BEEHIZFIH Uiz B iz o i 3
BTICED, FA—=TRWET 5 A LHIANO L FFRNC R L
T EITEM LTz (Kondo B, ERRHESRHD . 514, CTOMINIZ R,
MizEFIHTRCEIcLD, e BTMAFORENILY, COEH
RIS E S, XROERFEE ISR ENE IR T T L)
DFEE Z ORIHBE ORI EAL BT 5 L BN 5,

1 VAL SREM MR

o 25 %3 5HDERATAEZ IR AIL .5, RZED R —) VIROREEDH T BRIk E
MEENBZEEMERIIDRO G, CTHS A —TEDT U AESHIRAA I SN D,

B IRVAREDERIS. ZHE#4.50TBITREE BFREDORIE. TET SR M EEANEE
JERINEEDEOBR THEME NS, —RICER%5.5H. 5B F6.5HDIED T ET
SR (EBE) D5, EpiSCHEIIIEN D, EpiSCI, & MESHIRL. b MPSHlfaE KL<z
MBEEFDOTEDS. TT1 LEUTHEE NS,

FA—TEET S A LEIOBRMBAIC I AR LI EE DR VDB BIZIE X REETER(L
ICREENB T ES/ LIREDOAREGEIRDIEE TS,

Figure 1 Mouse early embryos and pluripotent stem cells

(Left) The preimplantation embryos of embryonic day 3.5 (E3.5) are called blastocysts. There
is a cell mass called 'inner cell mass' in the ball-like structure of the blastocyst. Naive-type
stem cells, i.e. embryonic stem cells (ESC) are derived from this inner cell mass.

(Right) Implantation of mouse embryos to uterus occurs at around 4.5 days after
fertilization. Postimplantation embryos consist of three embryonic tissues such as
epiblast, extraembryonic ectoderm, and visceral endoderm. Epiblast stem cells (EpiSCs)
are normally derived from epiblast (blue part) of E5.5 or E6.5 embryos. EpiSCs have
characteristics similar to those of human ES cells or human iPS cells, and are classified
as primed-type pluripotent stem cells. There are many differences in cellular characteris-
tics between naive and primed-type stem cells. For example, large-scale epigenomic
changes symbolized by X chromosome inactivation occurs during conversion process
from naive to primed state.

Random

Implantation to uterus » Xcl

Expression Dynamics of

3D Whole-mount Xist/Tsix ncRNA

RNA-FISH

E2 3DFR—ILRTUVE RNA-FISHEMMNC L2 BERAIEBIAICEITZIES/ LBTOY
S LMBIRRED R HT

3DR—ILR T RNA-FISHE TS EADIEEZRIET B LG <EMMRICE TS
RNARIR & TR BT BT T2 (K)o X REARTEM LI HWILBMICHSII5TE
7/ LBT0Y S LMEORFRNERR THY TORNA-FISHE A& LT REH LI
BELGEHEEFDAEEDIFENRMERNATH B Xist, Tsix DFIRZ 1 I I R &I LTz,
Figure 2 3D whole-mount RNA FISH is a technique to analyze RNA expression in
individual cells that constitute whole embryo without destructing intact embryonic
structure, which had been developed in our lab. X chromosome inactivation (XCl) is
one of the major epigenetic events in mammals. We used this RNA-FISH method to
delineate dynamics of two non-coding RNAs with vital functions in XCl, ie. Xist and Tsix,
during peri-implantation development in vivo.

XREBEREHCEEEELHAE IS/ LEEHBROMEIR
WHLEME O MR Tk, 24AH S XREED—HFHT X LA
HHALZZIZTEMENT VDS, TOTVELXAEELIZA
BUCBI BT 3T 0w VR BRI ORENZFE LT, H<
MEZLDNENBENTVWEN, BRATRICEZSLEZENT
WBT YR LX REEEDFIC OV TR EERH RSN EZ N>
Teo ZTT. MEMACICEEZRGEZ R DIFMARIERNATDH S
Xist, TsixICDUWTC, Fo& DV ENICHHFE L7z RNA FE BT 246 T
%% “3D Whole-Mount RNA FISH” {£: % I T, FRRTHEIEA K
T 5T NTOMAUNCIT T 2 X R EARRTHEELDIREE Z DL E R
FREESFAND L IHH T LTz (Shiura b, #REAH), TOHIR
AL UT, 5%, WAL BMECRE R X NEE LSO AR5 T,
EHIRZREE UG ESMIIEROIRIRE ZO T 2T 7l
TR 2 ER LTV DR E N 5,
A Simple and Robust Method for Cell-type Conversion

from naive to primed-state pluripotent stem cells in
mammals.

There are two types of pluripotent stem cells in mammals. One is
naive type and the other is called primed type stem cells. Mouse
embryonic stem cells (mESC) derived from pre-implantation
embryos represent naive state, while Epiblast stem cells (EpiSCs)
from epiblasts of post-implantation mouse embryos correspond to
primed state. EpiSCs show several different characteristics from
mouse embryonic stem cells (mESCs). Most of the cellular
characteristics of EpiSCs are shared by human pluripotent stem cells
such as human embryonic stem cells (hESCs) and human induced
pluripotent stem cells (hiPSCs). Naive to primed state conversion
occurs at peri-implantation stage and is associated with significant
changes in cellular and epigenetic characteristics. To study this
important developmental event, a suitable in vitro experimental
system has been needed. Recently we have established a simple and
robust technique to derive high quality EpiSCs using an inhibitor of
Wnat signaling (Sugimoto et al., 2015). Here we applied a similar
culture technique to induce naive to primed state conversion in vitro.
Using this novel technique we succeeded to convert mESC to
EpiSC-like cells synchronously and efficiently without massive cell
death that have hampered previous attempts (Kondo et al., in
preparation). Therefore this stem cell conversion method should
facilitate studies on mammalian developmental events and

Technology and Development Team for Mammalian Genome Dynamics

epigenomic reprogramming phenomena such as X chromosome
inactivation taking place during the cellular conversion process.

Analysis of mouse peri-implantation development
using X chromosome inactivation as an indicator of
epigenomic reprogramming

In female mammals, one of the two X chromosomes is
inactivated randomly for gene dosage compensation. This
random X chromosome inactivation (XCI) has been known as
one of the most important epigenetic events in mammals.
However, the occurrence of this process in embryonic
development has not been studied in detail. To investigate
precise kinetics of changes in XCI status, we used “3D
whole-mount RNA FISH” method established in our lab to
detect Xist and Tsix, two non-coding RNA essential for
establishment of XCI, and have succeeded to obtain expression
information for Xist/Tsix in all the cells that constitute
peri-implantation embryos from embryonic day 3.5 to 5.5
(Shiura et al., submitted). The information of Xist/Tsix
expression should serve as a basis for future studies of cell fate
changes and its epigenetic regulation triggered by implantation.
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Technology and Development Team for Mouse Phenotype Analysis: Japan Mouse Clinic

F—LU—4— Fu X ()
Shigeharu WAKANA, Ph.D.

I VARRBBIFARF —LIE. EMNREOFEOERICEDULT400 ICRIEEBEERESALERH
D OB ERITEBINT SV 74— LEHEEL. BANDEAZEIVARMRICOVWTRIREEIFZR
ELTUY —XDMANfEELY—BRLEE, IVANY—ADBESHLIUHNERRHEICTE5IS, &
SICEBEVARRREERID>Y —27 L (IMPC: International Mouse Phenotyping Consortium) &
LT, IVRRRBBITBESEICOVTEEEHMLTLS,

We have constructed a systematic and comprehensive phenotypic platform including about 400 items

based on an understanding of human disease, and have performed various phenotypic analysis about

the mouse resources deposited mainly at RIKEN BioResource Center. New phenotypes that can be

used as models to evaluate human disease are expected to be found among these mouse lines. We

are cooperating with the international large-scale projects to analyze mouse phenotypes including Asian

mouse phenotype facilities, and have joined the International Mouse Phenotyping Consortium (IMPC)

for the international contribution to the improvement of mouse phenotypic analyses. Finally, we are

contributing to the infrastructural development of mouse resources to upgrade the added value by

correlating mouse phenotypic data with clinical data for human disease.

No. of Age(weeks)
s Methods
test ereens N 7|89 16[1
P01|  Behavior Open-field test
Morphology/
Fundamental | P1-02 | Behavioral/ Modified-SHIRPA
oo Sensory

P1-03 Hematological test
P04 | Hematology/ Urinalysis

Ciinical Chemistry
P05 Ciirical biochemical test|
7105 | Pathology | Autopsy, Histology

P107|  Sensoy  |NOR ““r:'s';g‘;')‘""“'"

IPGTT (intra-
P1-08 perftoneal glucose
tolerance test)

Adipocytokine and
clinical biochemical test
In depth P1-10 Funduscopy

Sensory
STy

P1-09

ERG

(Electroretinagraphy)

P12 | G Blood pressure

Body fat percentage and|

P113|  Metabolism | Bone Mineral Density
(DEXA)

P1-14 | Cardiovascular B

Fig. 1 The workflow of pipeline 1 in Japan Mouse
Clinic- Fundamental screen-

(2) RVARBRNRT —FN—AFR
RYRATY = ZIC BT % RBIRRATRS R T ")
/- —3/3 > Pheno-pub (http://phenopub.brc.riken.jp/ ) 2 B FE
LTa—YP\DHEHZX>TV %,

(2)Development of a database providing phenotypic
information from the Japan Mouse Clinic
We have developed an application called “Pheno-Pub”,
which shows the phenotypic information of various mouse
resources screened at the Japan Mouse Clinic
(http://phenopub.bre.riken. jp/).

(3) ERFE#K
E s~ R BB 2> —2 7 I AMPC)IC B L,
R UARBIL T KO TAEHUTORAN I RS
RSB DOILHE TN 2L TV 5 (Fig. 2).

(3)International Contribution
We have joined the IMPC (International Mouse Phenotyping
Consortium) for analyzing all of gene deficient mouse lines
based on similar mouse phenotyping protocol among mouse

R VARBRBIFERET — L

Technology and Development Team for Mouse Phenotype Analysis: Japan Mouse Clinic

i:"_t_ﬂ_ﬁ'i: IMPC

F

o = I T
ELF AT - !

PTSTS
FRTPTEREN

iy e

rEY: I (=7 o
Fig. 2 IMPC Mouse Phenotyping Pipeline

Vo Rk
ER R IE s

imaging technology that used the micro-CT and
contrast-enhanced agent. This method enables to generate
virtual slice images at any position and angle from a single
soft tissue, and thereby reconstructs the 3D image.
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3 facilities in the world. 3
é 17 on a sequential process: receipt of an examination request, . 1;27\2(;;“\55;“21?/\ 28 B2 Naomi KAMIYA é
%3 :FEE27EEODEE% introduction and production of mouse resources, (4)?}2%]555% e o — - R e Ej rrrrrrr e TR EED S E
7 Development of Technology in 2015-2016 comprehensive phenotyping, phenotypic data analyses, and TIRAT N D SRTROMIE: ey PRSUREE [escarch Consultand 7
grg _ o . publication of the data to our website. 7/ L‘Z;’;}\ o 19281:IPS N Tbi‘;\:%f{?"ﬁ’ "OEIE{K e *rﬂ/iRyC KOMINAM, MLD. PRD. g’g
T (1) RIRVI) IV AT LOER i (D Systematic introduction and production of mice for the Japan OD@H—}E R Ctj_\‘_‘:j/?’/ i‘é;‘:ﬂﬁ ‘;'_ 2T S AT LT FHEAE [Student Trainee] T
L TIAT VDR MBSV ARMOEADNSAFE, Mouse Clinic L. REYYAORANEHOMEZIML TS, Mohammad Sarowar HOSSAIN A
ﬁiﬁ%*ﬁé‘l g‘lt%bl'r—%@ﬁﬁﬁ}:ﬂa‘ﬁf\@T—ﬁf’ﬁmif‘ We are COI}d.“Cﬁng a system for .intrO(.iucing mic? to the Japan (4)Technology development supporting the Japan :II:,,%Eﬁ%Moe Ktezawa
@*L(Dﬁiﬁﬂ HHAL TV, Mouse Clinic based on microbiological, genetic and mouse Mouse Clinic AR (A Staff]
3 0 . .. . . : e . JOEREE [Agency Sta
®*ﬁaéj?%f)\ﬁ:ij o . . housing condm(')ns. The 1ntr9d}10t19n of mice to t'he facility is Whole Genome Scanning system for checking the genetic FIFH A& Daiki USUDA & #:Z Kazuyuki HIROTA
b MREET VRV SPF(Specific Pathogen Free) T performed by in vitro fertilization (IVF) using fresh or back d of mice: HaAF =24 Misho KASHIMURA T8 3534 Eifi OKA
HEHTHY, MEHS T ZADOMAYH < BRI Z B ackground of mice: : il
D . A =i v cryopreserved sperm from a male or cryopreserved embryo. We have developed a SNPs-based whol : K& IE Tadashi OSHIMA KR B EF Chieko OTSUKA
B2 7D I D 2™ 2B I BT, ko ) e have developed a s-based whole genome scanning e _
i . We also perform whole genome scan to check the genetic tem to check th tic back d of trai BB BHHR Mao 0ZAKI EER #E Kei WATANABE
PP . B — = 5 e A . 4 . : ; system to check the genetic background of mouse strains. =R IO 0 R
E 42*%%%*@&61&@3 4 N P background of the mice. Finally, congenic mouse strains with The system consists in 192 SNP markers, including Y JN— 24— [Part-Timer]
BIRTOWMERRERIRHCT ) LWAF Y = 7L KB R D# L a uniform genetic background are required for a : ~ d i & £ Z5HE i
e . . chromosome, mitochondrial DNA markers and introduced £ 3B Dan Shun JIN BR1E Z=FE3E Naomi TOJO
IFFROF 2y 7 ZTHEL TS, comprehensive pheotyping., Genes, using TagMan MGB technologies "
@RIRAII=wY *ﬁ?ﬂj%ﬁﬁ“ - o (@ Construction of a pipeline for ‘Fundamental screening’ and ’ '
%i*ﬁﬁ/\47 Z4 > (Fig. 1) EATBIRE AT T4 1 ‘Behavioral screen’ in the Japan Mouse Clinic (5) micro-CT imaging
Ko THEEN TV %, . We have constructed a “phenotypic platform pipeline 17 in <7 ARG IR R B AT e D E RS IS T S T
Q@ URATY) =y TR I the Japan Mouse Clinic for ‘Fundamental screening’ (Fig. 1). &, EBEIA7OCT WA A=Y VTR AT I
EM—VV ‘ZXW{: V7 TIR20164E 1 HETIC I RO Y For a behavior-oriented pipeline 2, a multidirectional assay DRFRZIT>T05, TORIME. F—Y T NhbsdH5
"ng\%'fTb\\ B 152 RIRCOVTI T AT Zy it % platform is generally necessary to assess behavioral WBHETDRATA AN A=Y DMERTE, £ 30T
HTLTW5, characteristics. We have established an additional pipeline BN RIRETH S
that is oriented toward behavioral characterization.
(1)Management of a system for the Japan Mouse (3 Results of the Japan Mouse Clinic (5)micro-CT imaging
Clni system T e e i e Mo To analye e phenotype of mouse embrves o
i for th M lini AR . igh- igh- i
We are managing a system for the Japan Mouse clinic based completed platform testing in the Japan Mouse Clinic. high-throughput and high-resolution, we have developed the
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Team for Advanced Development and Evaluation of Human Disease Models a

F—n)—2— BFHBE =)
Tetsuo NODA, M.D., Ph.D.

Sy avEEERE

EMERBETIVIVRAZY—RELTRIUTBIHICE. RRELGDEGFEREDRESL. HIEWHE - H
BODFERBICEHITHERDUECHD, BLIIVAZREGFZAV., FIREMNEBELTFOREE. ¥
EANZALOERZEESD, BICHLORBRBIARNE L TAZRO— LRl ZSE LA EDRFE
ZEDHTWVS, Ele. RBAETIVIVATORIZEREL, EFDADBERELRELEZDBREICES
TEVEENBISAN TES YV —RELT, €/75T7METIVORREICRRVBATLS,

In augmenting the value of human disease model mouse as a resource for research and development,

the identification of causal gene is indispensable process. Detailed information on phenotypes based on

molecular mechanisms that may correspond to the conditions of human diseases brings both basic and

practical values. As human cancer model mice that can be directly applied to novel therapies for human

cancer, we continue efforts to establish human cancer-derived xenograft models. To meet those

objectives our team is developing advanced phenotype analytical technologies based on NMR

spectroscopy and metabolomics.

FER27EEDKR

Development of Technology in 2015-2016

(1) AZ2RAZVRIICKBNAFI—H—1FER\REITT
IREBEHRNCTHT 2NA A —I—EREHNE LT,

RN DR % FIFRINCTIR D A Z RO — LT Rl %
BIRL TV 5, —iRIN7% H-NMR & [FH#IC, 'H-CNMR &
WZRHWTYEDEEZI TV, e, INETICAZRO—
LRI OB TOWBREL T — R e Rt Lz,
SEAEDHT UM TH 5 MCR-ALS {ED B 75 5 8 2 7R
L. ZRNOERNEFNTZREE 2B DO FEICD
WCHIEE LTz, BAMZRIIMYIRZIge > 2 — - Jein
NMR AR RIVAF—LEDHFRIIETH S,

(1) NMR metabolomic analysis aiming novel
biomarker development

Metabolomic analysis is a prospective approach to identify the
marker of pre-symptomatic phenotype. We introduced 'H -13C
-NMR spectroscopy that bring in highly enhanced detection
sensitivity. Using these techniques, we have tried to discover
atherosclerosis and/or aging related biomarker(s) Further, we have
attempted to augment the data analysis power by using
MCR-ALS (multivariate curve resolution alternating least
squares) method to obtain quantitative NMR data profile of
multi-components (paper preparation). This study is collaboration
research with Advanced NMR Metabomics Research Team,
RIKEN Yokohama Institute.

(2) ETIVRIVADSEMDBABBENDIEELICHER

)Y —RAERRETES

Wiz 7a S (IR ERIEIN DR - FHMTIC 0B R, © b OJREE
FIEHEIC KT 20 RETIVE R E NI T %, S
WBHTITHHED Ao, EIED AL, DA ERFEDL D A
HRHIIE R 7TRRIC DWW, YA FBEETIV (B/05
ThETIV) BHEIL, TNETICBHOY /TS TRNET
WA LTz, EHICTNSHIROBMESHICH TS
HETE « FHRAZE - MBSO~ —H— REHICDOWVWTHEL,
MAFHRR O LA TOEERBMICE S5 T2 A=A LIZD
WT DT 2 FTRRIC Uz FTe. £DNICHKRERTE
HRIC RS B EBR ORI LT, () DA
Fre DFLRIIZEC KD, HBEBEROFMZ < T AR I
BHiT %, RALINE /757 T VAW ERICD
WC, Tl a2 32 LTz,

(2) Establishment of novel mouse models for

development of innovative cancer therapy and

drugs
To develop in vivo models showing function of target gene in
the cells under the consistent conditions with human cancer, we
have established 38 xenograft models using human-derived
cancer cell lines, including newly established 7 lines with
breast, hepatocellular, and pancreatic cancers. To facilitate
further progress for novel cancer therapies, under joint research
basis with Cancer Institute of Japanese Foundation for Cancer
Research providing with advanced human cancer diagnostic
technologies we started to establish the patient-derived
xenograft model. Analyses of these models greatly facilitate the
establishment of resources that contribute to the development
of innovative cancer therapies and drugs.

FRE MEEETILORBL

SEHEIFRAT BB 52

Novel human disease models Life style related disease models

HERETIVEHERARRET —L

ERNE Y — FT 5550 %E
& DHRERARE
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GERICBHhGEVRRE) 257
EFREFBRFETIVOMAR

pre-symptomatic phenotype models

E FRAARANDRELICBELRY V—R
Novel models and analyses
for innovative cancer therapies
and drugs

FlRA TR AR LR B BB NDBELICREL)Y —ARE

Fig. Development of advanced mouse phenotype analysis technologies

QB)HGEMRRETIVIVRAZHHEL. ZORER

WEHRATS

S b Darier JE DR REL T LTHIBN, XTAD
e E LR OFAEICEE 5.9 Serca2 iBAGFDFRAE Y
Az, B FEBROMEDEWICE D AFEIE - EE
OEHWZBICOWTIN Uz, £z, b MEEEHIED
ETFIVERDBRUZADMIERE D SHHHE R 7 B M
L. ZNSZ#d 2HICED,  FNOFRIERAEMEIHICE T
B i, BRI T B2 DV Y —ALiBETIVD
FFRZHED TS,

(3) Establishment and analysis of novel model

mouse for human disease

This fiscal year we continued our effort to develop novel mouse
model for human disease by investigating RIKEN mutant
resources. We have analyzed Serca? mutants with novel allelic
mutations, that are of use for understanding the long-range
effect of Serca2 gene mutation on tumor development. Further
for mutant resources, a variety of deafness mutant mouse lines
that were isolated in RIKEN have been subjected to phenotypic
and molecular analysis. They consist of those with identified
causative gene mutations and also with mutations still
unknown. In the latter mutants, there are several carrying
putative novel gene mutations for that so far no function in
auditory system has been identified. Establishment of novel
deafness mutant will provide resource for research on clinical
application as well as in basic investigation of essential
auditory function left still unclear.
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The total number of the identified point mutations in RIKEN Mutant Mouse Library exceeded 4,500.
Among them, users have developed new models, e.g., behavioral anomalies and tumorigenesis models
this year. We also succeeded in identifying very rare spontaneous mutations in the mouse. During the
identification process, we found problems of the mouse genome reference sequences and have started
de novo re-assembly of the genome sequence of the standard mouse strain.

I FR27FE DR

Development of Technology in 2015-2016
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Figure. Accumulation of spontaneous mutations and their origins.

Starting from a total of 33 G1 mice, unique pairing was only made from G2 to obtain G5 mice every generation; therefore, de novo mutations
have always been heterozygous. We obtained eight G5 mice from eight independent pedigrees. We conducted a trial trace by using a total
of 112 so far identified mutations from the 4 out of 8 pedigrees. As a result, 16 mutations (triangles with m) were de novo mutations and
originated from a single ancestor in the pedigrees as shown by red lines whereas 96 were derived from G1 mice.
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The users have been developing various mutant mouse models
including human diseases from RIKEN ENU mutant mouse
library. This year, Mun et al. (2015) and Sakamaki et al. (2015),
for instance, developed behavioral and tumorigenic models,
respectively. Spontaneous mutations have well known to be very
rare but a significant risk factors for various diseases. Meantime,
they are the driving force of genetic diversities and evolution. In
order to maintain and to control the qualities of the bioresources,
it is fundamental to elucidate spontaneous mutations but not well
understood, yet, since they are extremely difficult to detect.
Motoo Kimura showed that the base substitution rate is a
constant value of ~10-%/bp/yr in a scale of millions of years.
Contrary, it is also well known that the mutation rate is dependent
on age, gender, genetic background and environmental risk
factors like radiations and chemical mutagens.

We thus developed a new scheme to study the rare spontaneous
mutations in a defined standard mouse strain with a large scale as
shown in the Figure. All the mutations including recessive

Mutagenesis and Genomics Team

deleterious ones are accumulated without selection for a total of
five generations. The trio analysis in human has given an
estimate of the mutation rate to be 1 X 10-/bp/generation. If this
estimate would also apply to the mouse, each mouse genome of
the Sth generation (G5) would carry 240 de novo mutations in the
whole genome. We have independently conducted this
experiment in 8§ pedigrees. The Genome Sciences Program
supported the whole genome sequencing of the 8 G5 mice so that
a total of 1,920 (=240 X 8 G5 mice) de novo mutations would be
detected. We kept all the genomic DNA samples from every
mouse in the eight pedigrees. Thus, it has also become possible to
trace the origin of the detected mutations as well (Figure).

For the detection of ENU-induced as well as spontaneous mutations, the
genomic reference sequences are essential. Various large-scale human
genome re-sequencing programs have indicated the necessity to
re-assemble the human genome reference sequence. The cutting-edge
genome editing technologies are, for instance, completely dependent on
the reference sequence to design as well as to validate off-target effects.
Thus, several de novo re-assemblies of human genome sequence have
been conducted this year. In order to refine the mouse genome reference
sequence, we have started the de novo assembly of genomic DNA of the
standard mouse strain.
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Technology and Development Unit for Knowledge Base of Mouse Phenotype ' b i

1-why—4— R BEE @
Hiroshi MASUYA, Ph.D.

RZE A/ N—23> DR THZINAF)Y —ADERFEFRIBH CTEELRETH S, 1=V Tl
NAAVY =2 HEICEETBEREHERADVPTREL, VY —RADHERZEHBHDIFHRE MR
RE1TOCVS, &fe. BRESZRBLCTIY —RIFROZELIZEEHEL. SATHAIVADHE

Bam EEEBHILZBELTNS,

Dissemination of biological data is crucial issue to improve use of bio-resources, foundations of the

scientific technologies and innovation. We aim to develop technologies for dissemination and use of

phenotype data of bio-resources. We promote standardization and common use of bio-resource

information through international cooperation toward improvement of intellectual infrastructure in life

sciences.
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Development of Technology in 2015-2016

(N INAF) Y —ZEFEIBRINE D DELE(E

ATV =AY Z—=TITONBRHET D55, <
o ARBVIERTBASE T — LS KB B~ AR B iR ir
>V — 2 7 L : International Mouse Pheontyping Consortium:
IMPC DX AMEFRAN KB, BXT, M RIHER
IC K2 PR R RN iPS HIFA DRI I, T — X R—ZH
BRnTEELTHD, 015X, WEFEICT SR AT
LOEEHDALS FFFEN T AT LOYRIFHZ,
i /7 D LR T T o 72,

S AR R BURNTClE, BT — 2 R—ZA AT L\
[RIKEN Laboratory Information Management System (LIMS) |
ZHER L, ZEMT —2OERZITO. 19R/#M, 7T—2K
A Y MU UTHI67 Ji 172 IMPC RN LTz, TORURIE.
IMPC D% = 7 % A I http://www.mousephenotype.org & D Jis
RHENTWS, Fle, V=070 —DELE55HLD
fbic, AT LONREE T,

PR SR iPS Ml DRI IC I W T, FEFEICT &
&, HRT—ZRX—ZT X7 LTH 5 HEEFFRAPS
NIRRT D17 | ORREBINE R 2T 72,

(1)Establishment of informational infra-

structure for data capturing of biological
properties of bio-resources

Phenotype analyses worked our in RIKEN BRC, the operation
of International Mouse Pheontyping Consortium (IMPC) by
the Technology and development team for Mouse Phenotype
Analysis: Japan Mouse Clinic (JMC), and phenotypic analyses

of the disease-specific iPS cells by the Cell Engineering
Division, requires managements with central database.

For the IMPC works, we have been operated “RIKEN LIMS”,
database for phenotype data capturing. We routinely exported
670,000 datapoints from phenotypic analyses of 19 mutant
strains (Available at http://www.mousephenotype.org.) We
added minor modifications for better workflow in the system.
For the management of the disease-specific iPS cells, we
modified the database system for iPSC management with Cell
Bank division to add cell management functions.

(2) RERD/NAF) Y —ABRFEEEBOFFRE

T2 2 —E ST WEAEREIC 5] & i & BT O
RGPS DT DR AT — X N—ZH M, HRFAX
7 —2~X—2Z (http://metadb.riken.jp/) DBAFEDBAFE
ZiTolee £les AXV AL VAT —EN—A /2 —
(NBDC) L& #EHELENDE, ThZz 0N AF )Y —
AMEMOFEEZITo Tz, ARMEMNBTLET, TUX,
M, AEYEDINA VY — AR CRHE I #Z 73 0D
RILRETHIENTE, hD, T —XDA I HO—
R BT 0TS LI b DT — 2RI AIRRIC I 5 Tz,
COftHAZFMALT, RBIERRET —2X—2X
Monarch initiative (https://monarchinitiative.org) .
HABRZBI R ERE - RZWEEA =27 FT
(IRUD). BEW#E & A ER A2 > 2 — (IMS) A\,
WA AV Y — A DGz T % 7 — 5o L
DWEZMB LIz, AVATLCKD T —2 R, X
ERDNAFYY —AEHRREELLTHORIATES L
HEEns,

Technology and Development Unit for Knowledge Base of Mouse Phenotype

(2) Development of infrastructure of next-

generation bioresource database

Cooperated with Advanced Center (ACCC) for Computing and
Communication, we worked on modification of RIKEN
MetaDatabase (http://metadb.riken.jp/). We released
bioresource databases of mouse, cell lines and microbes using
RIKEN MetaDatabase by which users can browse data,
download full dataset and using data programmatically in their
application programs. We started to develop data offering
system cooperated with Monarch initiative (https://

monarchinitiative.org) , RIKEN Center for Integrative Medical
Sciences (IRUD) of Japan Agency for Medical Research and
Development and RIKEN Center for Integrative Medical
Sciences. We conclude these databases are applicable as

next-generation database for bioresources.

(3) BRI 7 — 2RI — 7 O— DR

IMPCODY 7Y A B EIa—RUTE, 2,047 R
RR OB LT EIRNTT — 22 VT, FilREETT
WOBERZY R—bF 27— 70—%#Mat Uiz, 3UH
VSE T H RN 7 LB AT 72 AT REIC 975 728D, R D
KES LRI IRIEZ A EARCEFRE RO p EO R EES i E
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FRAE—=WRIT, 2,047 BB R X OFELE
WCHDENHF LUz, DT ROZRRK T T A2 —IH
LT, BHTEREBETIVELTHRE SN TV AR EARFEOM
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L7254 (BT 2R 208U, FilEEes
VOS5, BIEFTIC 7 FEOBERICN S 19D%
FEDFHRET T IV OREME L TR T BN, AIER.
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(3) Exploring of novel mouse models for

human disease with comprehensive

mouse phenotyping data
We aimed to develop a workflow for exploring novel
mouse models for human disease by analyzing
comprehensive mouse phenotyping data from the
IMPC. This workflow incorporates a selection method
based on both “phenotypic similarities between mutant
strains” and “information on known mouse models for
human disease”. Integration (clustering) of mutant
strains on the basis of phenotypic similarities was
given by hierarchical cluster analysis. By adding
information on known mouse models to the resulting
dendrogram, strains which were similar to phenotypic
features of known mouse models were selected. As a
result, nineteen strains covering more than seven types

of disease were proposed as candidates of the novel

mouse models. This workflow is expected to be highly
useful to expand the use of bioresources to the wider
research applications.

ﬂ Mission and Specific Aims of the Unit

=,
BRE To provide advanced information technology and
applications to improve uses of bioresources.

Information of bioresource Improvements of use of resources

Higher quality of

Detailed biological
analyses and studies

Basl properties

asic

information

List of resources =i Phenotype
o o o

Finding disease
model

Distribution Controlled quality
Use cases

Cooperation of different
study fields

To elicit new and hidden knowledge ' {;’-

" World trend: building informational whole of bi g
—— data integration, standardization, open linked data, knowledge representation.- -

Specifié[\i;s:
« Developments of advanced technology for data integration

« Developments of practical databases and improvement of BRC’s data
« International cooperation to develop novel type of use of bioresources
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RIKEN Ishii Research Collaborative Group
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Ishii Research Collaborative Group
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Shunsuke ISHII, Ph.D.

INTDERRRDIBFICHZDN. BEFORBRHIE. i EEHIE THS, 0 TEEHIHE O
DFADZZALEEENRBNZER IS, ThZE. RBE - E40HHE - KELGEICREETSEEHIHE
FOWBEEI VAPV I3VNIDEELANIVTHRELTNS, BENICIE. DAPERERE. RESD
B EICEAST2EEHIHEFOKEE, EREIVALGEZAVTEELANIVTERL, N1F)Y—ZD

REICESTRILZBELTVS,

Regulation of transcription, a process of mMRNA synthesis from DNA, is a basis of biological

phenomena. Our group aims to solve the mechanism of transcriptional control via analyzing

transcriptional regulators, which are involved in development, immunity, and various diseases, using

whole animal body system. These studies using KO mice and Drosophila genetics are expected to

contribute to an increase in the quality of biological materials of BioResource Center.

FR27FE DR

Research and Development in 2015-2016

BARESRIEDA D =X LDERE
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ZIFANSNTWiaholz, FAER, VI LEMEE O
FHfEE SRR 7> DV R ZHE (LPS) 2~ A 59
L. ATF2 B G K 1 ATF7 Z /T LT, MERE
LT OIET ) LEENFEIN, ZOIRENE]
B dsce, ZLTCChICED T T LD
T RIERE IS T 2EPIMED ERT B EIHLMNIC
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Elucidation of the mechanism of innate immune
meory

Memory of pathogen infection is a basis of immunity.
The immune system consists of acquired immunity by
T-cell and B-cell and innate immunity by macrophages
and so on. The present text book describes that acquired
immunity has a memory, but innate immunity does not.
On the other hand, some evidences suggested the
presence of innate immune memory, but it has not been
accepted due to its unknown mechansim. We have shown
that the epigenome changes of a series of innate immune
genes were induced via the ATF2-related transcription
factor, ATF7, in macrophages upon injection of
lipopolysaccharide (LPS) into mice, a membrane
component of the Gram-negative bacteria. This
epigenome changes were maintained for long period, and
increased the resistance to Staphylococcus aureus, the
Gram-positive bacteria. This research has elucidated the
mechanism of innate immune memory, and demonstrated
the presence of innate immune memory. The presence of
innate immune memory is important not only for the
basic subject of immunity, but also for the understanding
of hygiene hypothesis and the choice of adjuvants in
vaccines. Therefore, these results are expected to be
useful for elucidation of the mechanism of allergy and
also for the development of efficient adjuvants.
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Shinozaki Research Collaborative Group
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Shinozaki Research Collaborative Group
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Kazuo SHINOZAKI, Ph.D.

LIIW—TE. ETIVENIDZEREPTERDNAGED)Y —ARRSLUER GO EHHERDOR
REBLCNAAFVY—REVEZ—DIY —AEHICEMLTVS, £feo WELEVY—RZEFEAL, 4%
AO—LPTO7F— LG EDREBMBRICE O THRONTIBREME T HIET. AL AMHEZEDHE
DEEMICEDLSERAREFORREMSERPLZED TS, Tol. FONEREFZENEREL/ N1
ARABEIISATHILETRIEE - RRIBEICERVEA TS,

This research group contributes to BioResource Center through collection of full-length cDNAs from
various plants and Arabidopsis mutant lines and their phenotype analysis. In combination with
transcriptome, metabolome or proteome analyses, we utilize the resources of the BRC to discover
Arabidopsis genes of which functions are linked to quantitative improvements in plants and those with
new functions for minimizing the effects of the environmental stresses to achieve maximum productivity.
We are also trying to apply the stress related genes for molecular breeding of drought tolerant crops

and biomass production.

FR27 FE DR

Research and Development 2015-2016

(1) REBEALRAGEICEDLZHERFSIUTF
IVGEERFOREEEN
AWZET IV —T"Clk, B, S OIS HIERERIE T
DLRE LI BEEERNAAT R EEZHIEL, REX
L A SEIC B E LT B IR FERR M REMR— AT 2 DI LU O
MFEZ1To TV 5%,
EREICE RN BB RSB 2RI 772V # (ABA)
WICHEHLU, ABAESRBI U RICE b 2B R B LT
DRI A B 23 2 DTz, ABAGRICH
D% NCED3 AL T ORI B ICEE R RE 2RO
SV ARTZRIET BT DICKEY DZE Bk T — )L 7% v
TeERZITV, HEES N F O & s Tz,
AV RISE M NACHEE R THE (SNAC-As) H ABA 24T
LT L RHEIC B D B T & 2 S MIC LTz (Takasaki et al.,
Plant J. 2015) (X,
WA R AR ABA GBI H T B Vb 7 VG E
OBAZHSMCT B7DIC. ABAY T FILZEIHT S
VbR 7878 SnRK2ICEH L. Vgt 7T a54—
LR VT, HEE%2 MRKTFROEE 2Dz,
BRC DUV —ATHAHHER a4 XF XFZbx57%
T, BREANLVASEO MMM 2R Z Ehig U, ikl
b BN T DORRE D=,

(1) Exploration and analysis of regulatory and
signaling factors in environmental stress
responses

Our research group aims to discover Arabidopsis genes whose

functions are linked to quantitative improvements in plants and

those with new functions for minimizing the effects of the
environmental stresses to achieve maximum productivity.

Abscisic acid (ABA) is one of the major phytohormones, and
it has a pivotal role in plants' responses to environmental
conditions. To understand the regulation mechanisms of
ABA level during stress response, we analyzed the candidate
trans-acting factors and signaling molecules involved in the
induction of NCED?3 in response to dehydration stress.

We clarified that SNAC-As, A subfamily of stress-responsive
NAC, transcription factors mediate ABA-inducible leaf
senescence (Takasaki et al., Plant J. 2015) (Figure).

TISSUR
(ABA)

—> o .
EIEMIME(CRD 2 BIETF
3 Drought responsive genes
d type) BLICEDBEET
Chlorosis-related genes *
c- IR CRIDZEET
Drought responsive genes
Zz
lem BLCADSEET _
Chlorosis-related genes

ABANLIR(C K BEEDELFERIRESNAC-As TERRKICHITBER
FHER

Figure Comparison of ABA-induced leaf senescence and gene expression
between wt and SNAC-A mutant

To elucidate protein phosphorylation networks in drought
stress and ABA signaling, we focused the ABA-mediated
SnRK2 protein kinases, and analyzed the substrates of
SnRK?2 with phosphor-proteomics approach.

To understand environmental stress response, we analyzed
natural variation of resistance to environmental stresses in
Arabidopsis accessions distributed by RIKEN BRC.

(2) AL AT EEFOIEMINDIGH
AT IV —TTCldcnETIC, BREANAMMEES
TS558 TR Z{HMLTE ]z, AIETIE. Thb
FHEETEMHELT ANVAMMMAEY O F IS
T HMRE 2 T> T 5, Tz, KFIHZR EEBIEL
TREYIR R DRI EFT> TV s
VA XF A FICBOTHE SN2 AR T2 A RITEA
TBHIET. AL AFMTICEB I REFERINEICHE
ST 5.2 $ICEIRA N L AMMEA T 432 e #RHS
IZ L7z (Sato et al., Plant Biotechnol J, 2016) .
E B EMOKEEMZE L X —, IRRI, CIAT, CIMMYT,
EMBRAPA 758, FERSHY5 2AEYIIRZA%RE & D L[R5
&b, BEX ML RAMMEN 52 RTERBE . A
A7 OE—2—%A2RALF. XA R75E DOV TE
WAL, LERBICEWVTLEETES AN AT
YEVIDBHFHZT> TV B BHRELIEMICDOWTHEIET
DAL AMEFMZ1TO. BRSO Z15 2, %
T2 TR 2 &b TV, BB R THHE
REL TV B HZ SN Uz,
FEPI DG IR A N L A 38 K O/KF 303 7 ZERIS fi A
378, Y OKEBEAREEIC Y ha—)L Ui {7
WiZe BB C1 15 KBRS AT LOBRF it sd Tz,
HES SR CHEBE S 2 ABA BB RDKFIF &% ki
FE5TBEEASMC LI,
74— A ;517 Phenomics Facility @ 1 D C& % The Plant
Accelerator & H R T 217572, FA—ANTVU T DEH
I LFE VT, YAV REEA N RIS B EH
BUfRAT & NIRRT B 5 RN 2170, A A~ A
A A R L A S B b B R KR GE s 7 & [F 2 Lz
(Takahashi et al., PloS One, 2015), F£7z, EHA/NAA A
RALFMEDET L 55T FFRT0I LDEE
HRHE I OFEEE %, BRC REMEYIB R ZE L LH THo
7o

(2)Research for the application of the stress

genes for molecular breeding of drought
tolerant crops
We developed the heat stress-tolerant rice without growth
retardation and yield reduction using a transcriptional
regulator identified in Arabidopsis thaliana (Sato et al., Plant
Biotechnol J, 2016).
Development of environmental stress resistance crops: To
develop stress tolerant crops, we are introducing
stress-resistant genes into wheat, rice, and soybean varieties
and the field evaluation of stress tolerances in collaboration
with international institutes such as IRRI, CIAT, CIMMYT,

and EMBRAPA.

We developed an automatic system for evaluating plant growth
responses to a wide range of environmental conditions.

We demonstrated that the ABA transporter genes contribute
improvement of water use efficiency.

We collaborated with The Plant Accelerator, one of the
Australian phenomics facilities, and analyzed south Australian
commercial bread wheats. Integration analysis with
phenotyping and transcriptome revealed the important genes
which improves the plant biomass and stress resistance under
mild salinity conditions (Takahashi et al., PloS One, 2015).
In addition, Brachypodium distachyon is a new model grass
plants of wheat for the promotion of green biotechnology. We
generated transformation technology of Brachypodium in
collaboration with Experimental Plant Division in BRC.
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(A AR AAEEAEF — L Biomass Researc| h Platform Team)

+4 Bt Takanari TANABATA, Ph.D.
THJER #6EEF Yuriko OSAKABE, Ph.D.

45 BBIZZ & [Special Research Scientist]
{/R% 12 Hikaru SATO, Ph.D.

T Z1JVAZ 7 |l [Technical Staff ]
KPS 1R saho MIZUKADO (HERES)
1INFK #8F Hiroko KOBAYASHI (EHEEEE)

(1514 < RFFZAAEF — L Biomass Research Platform Team)
ot YD saya KIKUCHI

T AR [Assistant]
_I—.E'f'% *7]1‘% Hatsuyo SHODAI

(RETERRFWE L2 — CSRS)

1B A ZEF Kumiko OZAWA (BHEERS)

(N AF I RBRFRELE T — L Biomass Research Platform Team)

JN— 24— [Part Timer]
Bk =51 Michie ETO
(A 7 ABZEEAEF — L Biomass Research Platform Team)

FAR AZETF Kumiko MATSUO

(A 7 RBZREAEF — L Biomass Research Platform Team)

(N—S TR L —< S SR
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/

Publications
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Experimental Animal Division

Journals in English or non-Japanese (Peer reviewed)

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

Sugimoto M, Kondo M, Koga Y, Shiura H, Ikeda R, Hirose M,
Ogura A, Murakami A, Yoshiki A, Chuva de Sousa Lopes
SM, Abe K “A simple and robust method for establishing
homogeneous mouse epiblast stem cell lines by wnt inhibition”
Stem Cell Reports, 4 744-757. (2015)

Ike F, Sakamoto M, Ohkuma M, Kajita A, Matsushita S,
Kokubo T “Filobacterium rodentium gen. nov., sp. nov., a
member of Filobacteriaceae fam. nov. within the phylum
Bacteroidetes, and includes microaerobic filamentous bacterium
isolated from rodent respiratory disease specimens”
International Journal of Systematic and Evolutionary
Microbiology, doi: 10.1099/ijsem.0.000685. (2015)

International Conferences (Invited)

Yoshiki A “High Quality Mutant Mouse Resources for Global
Biomedical Researches” Korean Association for Laboratory
Animal Science 2015 International Symposium, Incheon Korea,
August 2015.

International Conferences (Participants): 1
Domestic Conferences (Participants): 4
Experimental Plant Division
Journals in English or non-Japanese (Peer reviewed)
Miyazaki Y, Abe H, Takase T, Kobayashi M, Kiyosue T
“Overexpression of LOV KELCH PROTEIN 2 confers
dehydration tolerance and is associated with enhanced
expression of dehydration-inducible genes in Arabidopsis

thaliana” Plant Cell Rep 34 843-852 (2015)

Fujimoto T, Mizukubo T, Abe T, Seo S “Sclareol induces plant
resistance to root-knot nematode partially through

ethylene-dependent enhancement of lignin accumulation” MPM
28 398-407 (2015)

Tomitaka Y, Abe H, Sakurai T, Tsuda S, “Preference of the
vector thrips frankliniella occidentalis for plants infected with
thrips-non-transmissible tomato spotted wilt virus” J Applied
Entomology 139 250-259 (2015)

Tokizawa M, Kobayashi Y, Saito T, Kobayashi M, Tuchi S,
Nomoto M, Tada Y,Yamamoto YY, Koyama H “Sensitive to
proton rhizotoxicityl, calmodulin binding transcription
activator2, and other transcription factors are involved in
aluminum-activated malate transporterl expression” Plant
Physiol 167 991-1003 (2015)

Kinoshita A, ten Hove CA, Tabata R, Yamada M, Shimizu N,
Ishida T, Yamaguchi K, Shigenobu S, Takebayashi Y, Iuchi S,
Kobayashi M, Kurata T, Wada T, Seo M, Hasebe M, Blilou I,
Fukuda H, Scheres B, Heidstra R, Kamiya Y, Sawa S “I A plant
U-box protein, PUB4, regulates asymmetric cell division and
cell proliferation in the root meristem” Development 142
444-53 (2015)

Tokizawa D, Watanabe N, Ghosh TK, Saruhashi M, Suzuki A,
Ishiyama K, Somemiya S,Kobayashi M, Sakata Y
“Epoxycarotenoid-mediated synthesis of abscisic acid in
Physcomitrella patens implicating conserved mechanisms for
acclimation to hyperosmosis in embryophytes” New Phytol 206
209-19 (2015)

International Conferences (Invited)
Kobayashi M “Quality control that kwwps reliability of research
resource” 7th Asian Network of Research Resource Center
Meeting Incheon, September 2015
Domestic Conferences (Participants): 9

Cell Engineering Division
Journals in English or non-Japanese (Peer reviewed)
Yamada T, Abei M, Danjoh I, Shirota R, Yamashita T, Hyodo I,

Nakamura Y, “Identification of a unique hepatocellular
carcinoma line, Li-7, with CD13(+) cancer stem cells hierarchy

and population change upon its differentiation during culture
and effects of sorafenib” BMC Cancer 15: 260. doi:
10.1186/s12885-015-1297-7 (2015)

Canver MC, Smith EC, Sher F, Pinello L, Sanjana NE, Shalem
O, Chen DD, Schupp PG, Vinjamur DS, Garcia SP, Luc S,
Kurita R, Nakamura Y, Fujiwara Y, Maeda T, Yuan GC, Zhang
F, Orkin SH, Bauer DE, “BCL11A enhancer dissection by
Cas9-mediated in situ saturating mutagenesis” Nature 527
192-197 (2015)

Kim YH, Kim HO, Baek EJ, Kurita R, Cha HJ, Nakamura Y,
Kim H, “Rh D blood group conversion using transcription
activator-like effector nuclease” Nat Commun 6: 7451
doi:10.1038/ncomms8451 (2015)

Matsuo H, Yamamoto K, Nakaoka H, Nakayama A, Sakiyama
M, Chiba T, Takahashi A, Nakamura T, Nakashima H, Takada Y,
Danjoh I, Shimizu S, Abe J, Kawamura Y, Terashige S, Ogata
H, Tatsukawa S, Yin G, Okada R, Morita E, Naito M, Tokumasu
A, Onoue H, Iwaya K, Ito T, Takada T, Inoue K, Kato Y,
Nakamura Y, Sakurai Y, Suzuki H, Kanai Y, Hosoya T,
Hamajima N, Inoue I, Kubo M, Ichida K, Ooyama H, Shimizu
T, Shinomiya N, “Genome-wide association study of clinically
defined gout identifies multiple risk loci and its association with
clinical subtypes” Ann Rheum Dis doi:

10.1136/annrheumdis-2014-206191. [Epub ahead of print]
PMID:25646370

Andrews PW, Baker D, Benvinisty N, Miranda B, Bruce K,
Briistle O, Choi M, Choi Y-M, Crook JM, de Sousa PA, Dvorak
P, Freund C, Firpo M, Furue MK, Gokhale P, Ha H-Y, Han E,
Haupt S, Healy L, Hei DJ, Hovatta O, Hunt C, Hwang S-M,
Inamdar MS, Isasi RM, Jaconi M, Jekerle V, Kamthorn P,
Kibbey MC, Knezevic I, Knowles BB, Koo S-K, Laabi Y,
Leopoldo L, Liu P, Lomax GP, Loring JF, Ludwig TE,
Montgomery K, Mummery C, Nagy A, Nakamura Y, Nakatsuji
N, Oh S, Oh S-K, Otonkoski T, Pera M, Peschanski M, Pranke
P, Rajala KM, Rao M, Ruttachuk R, Reubinoff B, Ricco L,
Rooke H, Sipp D, Stacey GN, Suemori H, Takahashi TA,
Takada K, Talib S, Tannenbaum S, Yuan B-Z, Zeng F, Zhou Q,
“Points to consider in the development of seed stocks of
pluripotent stem cells for clinical applications: International
Stem Cell Banking Initiative (ISCBI)” Regen Med 10: 1-44
(2015)

Lizio, M., Harshbarger, J., Shimoji, H., Severin, J., Kasukawa,
T., Sahin, S., Abugessaisa, I., Fukuda, S., Hori, F.,
Ishikawa-Kato, S., Mungall, C.J., Arner, E., Baillie, ].K., Bertin,
N., Bono, H., de Hoon, M., Diehl, A.D., Dimont, E., Freeman,
T.C., Fujieda, K., Hide, W., Kaliyaperumal, R., Katayama, T.,
Lassmann, T., Meehan, T.F., Nishikata, K., Ono, H., Rehli, M.,
Sandelin, A., Schultes, E.A., 't Hoen, PA, Tatum Z, Thompson
M, Toyoda T, Wright DW, Daub CO, Itoh M, Carninci P,
Hayashizaki Y, Forrest AR, Kawaji H, FANTOM consortium ,
“Gateways to the FANTOMS promoter level mammalian

e

Publications

expression atlas” Genome Biol. 16: 22. doi:
10.1186/s13059-014-0560-6 (2015)

Lizio M, Ishizu Y, Itoh M, Lassmann T, Hasegawa A, Kubosaki,
A, Severin J, Kawaji H, Nakamura Y, the FANTOM
consortium, Suzuki H, Hayashizaki Y, Carninci P, Forrest ARR
“Mapping mammalian cell-type-specific transcriptional
regulatory networks using KD-CAGE and ChIP-seq data in the
TC-YIK cell line. Front” Genet. 6: 331. doi:
10.3389/fgene.2015.00331 (2015)

International Conferences (Participants): 1
Domestic Conferences (Invited)

EUSEZSS
[EEEWTZEIC I Bl N > 7 HEOE ) 52 R Y Y 1 W
282 W 20164E 1 H19H

Domestic Conferences (Participants): 2

Gene Enginnering
Division
International Conferences (Participants): 2

Domestic Conferences (Participants): 4

Microbe Division
Japan collection of Microorganisms

Journals in English or non-Japanese (Peer reviewed)

Ohkuma M, Noda S, Hattori S, Iida T, Yuki M, Starns D, Inoue
J, Darby AC, Hongoh Y ,“Acetogenesis from H, plus CO, and
nitrogen fixation by an endosymbiotic spirochete of a
termite-gut cellulolytic protist” Proc Natl Acad Sci USA 112
10224-10230 (2015)

Kato S, Tkehata K, Shibuya T, Urabe T, Ohkuma M, Yamagishi
A, “Potential for biogeochemical cycling of sulfur, iron and
carbon within massive sulfide deposits below the seafloor”
Environ Microbiol 17 1817-1835 (2015)

Yuki M, Kuwahara H, Shintani M, Izawa K, Sato T, Starns D,
Hongoh Y, Ohkuma M, “Dominant ectosymbiotic bacteria of
cellulolytic protists in the termite gut also have the potential to
digest lignocellulose” Environ Microbiol 17 4942-4953 (2015)

Takashima M, Manabe R, Iwasaki W, Ohyama A, Ohkuma M,
Sugita T, “Selection of orthologous genes for construction of a
highly resolved phylogenetic tree and clarification of the
phylogeny of Trichosporonales species” PLoS ONE 10
e0131217 (2015)

iR
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Al-Saari N, Gao F, Rohul AAKM, Sato K, Sato K, Mino S,
Suda W, Oshima K, Hattori M, Ohkuma M, Meirelles PM,
Thompson FL, Thompson C, Filho GMA, Gomez-Gil B,
Sawabe T, Sawabe T, “Advanced microbial taxonomy combined
with genome-based-approaches reveals that Vibrio astriarenae
sp. nov., an agarolytic marine bacterium, forms a new clade in
Vibrionaceae” PLoS ONE 10 e0136279 (2015)

Abbas S, Ahmed I, lida T, Lee YJ, Busse HJ, Fujiwara T,
Ohkuma M, “A heavy-metal tolerant novel bacterium,
Alcaligenes pakistanensis sp. nov., isolated from industrial
effluent in Pakistan” Antonie van Leeuwenhoek 108 859-870
(2015)

Abbas S, Ahmed I, Kudo T, Igbal M, Lee YJ, Fujiwara T,
Ohkuma M, “A heavy metal tolerant novel bacterium, Bacillus
malikii sp. nov., isolated from tannery effluent wastewater”
Antonie van Leeuwenhoek 108 1319-1330 (2015)

Thamacharoensuk T, Kitahara M, Ohkuma M, Thongchul N,
Tanasupawat S, “Sporolactobacillus shoreae sp. nov. and
Sporolactobacillus spathodeae sp. nov., two spore-forming
lactic acid bacteria isolated from tree barks in Thailand” Int J
Syst Evol Microbiol 65 1220-1226 (2015)

Sakamoto M, Tanaka Y, Benno Y, Ohkuma M,
“Parabacteroides faecis sp. nov., isolated from human faeces”
Int J Syst Evol Microbiol 65 1342-1346 (2015)

Minegishi H, Echigo A, Shimane Y, Kamekura M, Itoh T,
Ohkuma M, Usami R, “Halococcus agarilyticus sp. nov., an
agar-degrading haloarchaeon isolated from commercial salt” Int
J Syst Evol Microbiol 65 1634-1639 (2015)

Minegishi H, Echigo A, Kuwahara A, Shimane Y, Kamekura M,
Itoh T, Ohkuma M, Usami R, “Halocalculus aciditolerans gen.
nov., sp. nov., an acid-tolerant haloarchaeon isolated from
commercial salt” Int J Syst Evol Microbiol 65 1640-1645
(2015)

Tohno M, Kitahara M, Irisawa T, Ohmori H, Masuda T,
Ohkuma M, Tajima K, “Lactobacillus mixtipabuli sp. nov.
isolated from total mixed ration silage” Int J Syst Evol
Microbiol 65 1981-1985 (2015)

Kondo Y, Minegishi H, Echigo A, Shimane Y, Kamekura M,
Itoh T, Ohkuma M, Takahashi-Ando N, Fukushima Y, Yoshida
Y, Usami R, “Halorubrum gandharaense sp. nov., an
alkaliphilic haloarchaeon from commercial rock salt” Int J Syst
Evol Microbiol 65 2345-2350 (2015)

Sakamoto M, Li D, Shibata Y, Takeshita T, Yamashita Y,
Ohkuma M, “Porphyromonas pasteri sp. nov., isolated from

human saliva” Int J Syst Evol Microbiol 65 2511-2515 (2015)

lino T, Sakamoto M, Ohkuma M, “Prolixibacter denitrificans

sp. nov., an iron-corroding, facultatively aerobic,
nitrate-reducing bacterium isolated from crude oil, and emended
descriptions of the genus Prolixibacter and Prolixibacter
bellariivorans” Int J Syst Evol Microbiol 65 2865-2869 (2015)

Shimane Y, Minegishi H, Echigo A, Kamekura M, Itoh T,
Ohkuma M, Tsubouchi T, Usui K, Maruyama T, Usami R,
Hatada Y, “Halarchaeum grantii sp. nov., a moderately
acidophilic haloarchaeon isolated from a commercial salt
sample” Int J Syst Evol Microbiol 65 3830-3835 (2015)

Klykleung N, Tanasupawat S, Pittayakhajonwut P, Ohkuma M,
Kudo T, “Amycolatopsis stemonae sp. nov., isolated from Thai
medicinal plant” Int J Syst Evol Microbiol 65 3894-3899 (2015)

Saputra S, Irisawa T, Sakamoto M, Kitahara M, Sulistiani S,
Yulinery T, Ohkuma M, Dinoto A, “Bacteroides
caecigallinarum sp. nov., isolated from caecum of Indonesian
chicken” Int J Syst Evol Microbiol 65 4341-4346 (2015)

Phongsopitanun W, Kudo T, Mori M, Shiomi K,
Pittayakhajonwut P, Suwanborirux K, Tanasupawat S,
“Micromonospora fluostatini sp. nov., isolated from marine
sediment” Int J Syst Evol Microbiol 65 44174423 (2015)

Dekio I, Culak R, Misra R, Gaulton T, Fang M, Sakamoto M,
Ohkuma M, Oshima K, Hattori M, Klenk HP, Rajendram D,
Gharbia SE, Shah HN, “Dissecting the taxonomic heterogeneity
within Propionibacterium acnes: proposal for
Propionibacterium acnes subsp. acnes subsp. nov. and
Propionibacterium acnes subsp. elongatum subsp. nov.” Int J
Syst Evol Microbiol 65 4776-4787 (2015)

Brady C, Irisawa T, lino T, Ohkuma M, Arnold D, Denman S,
“Gibbsiella papilionis Kim et al. 2013 is a later heterotypic
synonym of Gibbsiella dentisursi Saito et al. 2013 Int J Syst
Evol Microbiol 65 4788-4791 (2015)

Phongsopitanun W, Kudo T, Ohkuma M, Suwanborirux K,
Tanasupawat S, “Dactylosporangium sucinum sp. nov., isolated
from Thai peat swamp forest soil” J Antibiot 68 379-384 (2015)

Sakamoto M, Lapidus AL, Han J, Trong S, Haynes M, Reddy
TBK, Mikhailova N, Huntemann M, Pati A, Ivanova NN,
Pukall R, Markowitz VM, Woyke T, Klenk HP, Kyrpides NC,
Ohkuma M, “High quality draft genome sequence of
Bacteroides barnesiae type strain BL2T (DSM18169") from
chicken caecum” Stand Genomic Sci 10 48 (2015)

Wang Q-M, Groenewald M, Takashima M, Theelen B, Han P.-J,
Liu X-Z, Boekhout T, Bai F-Y, “Phylogeny of yeasts and related
filamentous fungi within Pucciniomycotina determined from
multigene sequence analyses” Stud Mycol 81 27-53 (2015)

International Conferences (Invited)

Ohkuma M, “Activities of RIKEN BRC-JCM to contribute to
microbial researches in Asia” The 7th ANRRC International
Meeting, Incheon Korea, September 2015

Ohkuma M, “CO,- and N,-fixing endosymbionts of termite-gut
cellulolytic pritists” The 2nd International Symposium
Matryoshka-type Evolution of Eukaryotic Cells, Ibaraki Japan,
September 2015

Itoh T, “ACM member report: Japan Collection of
Microorganisms (JCM), RIKEN BioResource Center” The 12th
Asian Consortium for the Conservation and Sustainable Use of
Microbial Resources Symposium, Jakarta, Indonesia, October
2015

International Conferences (Participants): 14
Domestic Conferences (Invited)

Endoh R, “Finding hotspots of microbial resources in
forest — Yeasts associated with Coleopteran beetles” 18th
Eukaryotic Microbes Meeting, Hiroshima Japan, June 2015

Ohkuma M, “Symbioses and evolution of endosymbiontic
bacteria of termite-gut protists” 17th Annual Meeting of Society
of Evolutionary Studies, Japan, Tokyo Japan, August 2015

Oshida Y, “Current situation in the deposition of
microorganisms in the JCM and improvements to the
acceptance procedure” The 22nd annual meeting of Japan
Society for Microbial Resources and Systematics, Tottori Japan,
September 2015

Endoh R, Exploring the unwatched relationship between the
forest pests and yeasts” Joint Session of 80th Yeast Research
Society of Japan & 3rd NBRP-Yeast Symposium, Nara Japan,
September 2015

Itoh T, “Cryopreservation of archaea and related bacteria”
Cryopreservation Conference 2015, Okazaki Japan, October
2015

lino T, “Microbiologically influenced corrosion: Novel
nitrate-reducing bacterium, Prolixibacter denitrificans, induced
metallic iron corrosion under anaerobic condtion” 2015 Japan
Society of Microbial Ecology annual meeting, Tsuchiura Japan,
October 2015

Iino T, “Cadidatus Methanogranum caenicola: A novel
methanogenic archaeum affiliated with the uncultured lineage
Group E2” 2015 Japan Society of Microbial Ecology annual
meeting, Tsuchiura Japan, October 2015

Ohkuma M, “Endosymbioses and efficient metabolic

I

Publications

interactions with termite-gut cellulolytic protists” BMB 2015
Biochemisty and Molecular Biology, Kobe Japan, December
2015

Domestic Conferences (Participants):14

Bioresource Information
Division
Journals in English or non-Japanese (Peer reviewed)

S. OOta, “The Origin of Dance: Evolutionary Significance on
Ritualized Movements of Animals,” in Dance Notations and
Robot Motion. vol. 111, J.-P. Laumond and N. Abe, Eds., ed:
Springer, 2015.

International Conferences (Participants): 1

Domestic Conferences (Invited)

IHHERSE , “ #fE AT T IV W2 28R R A D5E
IS REMRNT ) presented at the 5 7 MR EY I, — NEn
T« AL - ATEN S O PR IR 2 T o —F - KK
REARRAER, 2016.

S. Oota, Y. Ikegami, K. Takeichi, K. Ayusawa, A. Murai, K. N.,
et al., “Towards a fine-grained mouse neuro-musculoskeletal
model (Invited),” in FREFS > R L« 3 T N R ik S 1%
BT X B 3TTatil DY) - MR T EF A OBRERE JERH , Bk
SARFSERT, RDE, 2015.

S. Oota , Y. Ikegami, N. Kakusho, A. K., A. Murai, A. Yoshiki,
et al., "The homology mapping: interspecies functional
morphing," presented at the INCF Japan Node International
Workshop: Advances in Neuroinformatics 2015, Research
Center for Advanced Science and Technology (RCAST) The
University of Tokyo, JAPAN, 2015.

S. Oota "Neuromuscular Modeling: Bridging Mouse and
Human (Invited)," in Invitional seminar, Simon Hall 022,
Washington University, MO, USA, 2015.

S. Oota "Neuromuscular Modeling by Bridging Mouse and
Human (Invited)," in Japan-EU Workshop on Neurorobotics,
Ichijyo Hall, Yayoi Auditorium, The University of Tokyo,
Tokyo, 2015.

Domestic Conferences (Participants): 6
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Bioresource Enginnering
Division
Journals in English or non-Japanese (Peer reviewed)

Motomura K, Inoue K, Ogura A, “Selection of accurate
reference genes in mouse trophoblast stem cells for reverse
transcription—quantitative polymerase chain reaction” J Reprod
Dev (in press)

Hasegawa A, Mochida K, Inoue H, Noda Y, Endo T, Watanabe
G, Ogura A, “High-yield superovulation in adult mice by
anti-inhibin serum treatment combined with estrous cycle
synchronization” Biol Reprod 94: 21 (1-8), 2016.

Hatanaka Y, Inoue K, Oikawa M, Kamimura S, Ogonuki N,
Kodam E, Ohkawa Y, Tsukada Y, Ogura A, “Histone chaperone
CAF-1 mediates repressive histone modifications to protect
preimplantation mouse embryos from endogenous
retrotransposon” Proc Natl Acad Sci USA 112:14641-14646,
2015.

Inoue K, Ogura A, “In quest of genomic treasure” J Reprod Dev
61: 489-493, 2015.

Sato T, Sakuma T, Yokonishi T, Katagiri K, Kamimura S,
Ogonuki N, Ogura A, Yamamoto T, Ogawa T, “Genome Editing
in Mouse Spermatogonial Stem Cell Lines Using TALEN and
Double-Nicking CRISPR/Cas9” Stem Cell Reports 5: 75-82,
2015.

Kuroki S, Akiyoshi M, Ideguchi K, Kitano S, Miyachi H,
Hirose M, Mise N, Abe K, Ogura A, Tachibana M,
“Development of a general-purpose method for cell purification
using Cre/loxP-mediated recombination” Genesis 53:387-393,
2015.

International Conferences (Invited)

Hatanaka Y, Shimizu N, Morita K, Satoh M, Honda A, Hirose
M, Kamimura S, Ogonuki N, Nakamura T, Inoue K, Hosoi Y,
Nakano T, Matsumoto K, Ogura A, “Histone H3R17me2a
Mark Recruits Tet3 to Initiate Active DNA Demethylation in
mouse Zygotes” THE 40th NAITO CONFERENCE
“Epigenetics — From Histone Code to Therapeutic Strategy”,
Sapporo, September 2015

Matoba S, Liu Y, Lu F, Iwabuchi K, Shen L, Inoue A, Zhang Y,
“Histone H3-Lysine 9 Trimethylation Is an Epigenetic Barrier
for Somatic Cell Nuclear Transfer Reprogramming” The 40th
Naito Conference on Epigenetics—From Histone Code to
Therapeutic Strategy, Sapporo, Japan, September 2016

Ogura A, “Development of reproductive engineering techniques
in mice” The 3rd Symposium of Thai Society for Animal

Reproduction, Bangkok, Thailand, January 2016

Ogura A, “Nuclear transfer in the study of developmental
epigenetic” International Symposium for RIKEN Epigenetics
Program 2016, Wako, Japan, February 2016

Ogura A, “Epigenetic dynamics in embryos during the
periimplantation period: comparison of fertilization-derived and
SCNT-derived embryos” International Symposium on
Epigenome Dynamics and Regulation in Germ Cells, Kyoto,
Japan, February 2016

Ogura A, “Nuclear transfer for the study of developmental
epigenetic ” International Symposium on the Future of Nuclear
Transfer and Nuclear Reprogramming, Yamanashi, Japan,
February 2016

International Conferences (Participants): 6
Domestic Conferences (Invited)

Hatanaka Y, “Identification of the Molecular Mechanisms for
Active DNA Demethylation in Zygotes”, 60th Annual Meeting
of JSRM Yokohama, April 2015

Mochida K, “Technical tips of reproductive and developmental
engineering - in vitro fertilization”, the 17th REG meeting
Tokyo November 2015

Domestic Conferences (Participants): 13

Technology and Development
Team for Mammalian Celluar
Dynamics

Journals in English or non-Japanese (Peer reviewed)

Kimura T, Kaga Y, Sekita Y, Fujikawa K, Nakatani T, Odamoto
M, Funaki S, Ikawa M, Abe K and Nakano T, “Pluripotent stem
cells derived from mouse primordial germ cells by small
molecule compounds” Stem Cells 33, 45-55 (2015)

Sugimoto M, Kondo M, Koga Y, Shiura H, Ikeda R, Hirose M,
Ogura A, Murakami A, Yoshiki A, Chuva de Sousa Lopes S,
Abe K, “A simple and robust method for establishing
homogeneous mouse epiblast stem cell lines by Wnt inhibition”
Stem Cell Reports 4, 744-757 (2015)

Inoue K, Oikawa M, Kamimura S, Ogonuki N, Nakamura T,
Nakano T, Abe K, Ogura A, “Trichostatin A specifically
improves the aberrant expression of transcription factor genes in
embryos produced by somatic cell nuclear transfer” Scientific
Reports 5, 10127 (2015)

Mizutani E, Oikawa M, Kasai H, Inoue K, Shiura H, Hirasawa
R, Kamimura S, Matoba S, Ogonuki N, Nagatomo H, Abe K,

Wakayama T, Aiba A, Ogura A, “Generation of cloned mice
from adult neurons by direct nuclear transfer” Biol Reprod 92,
1-11 (2015)

Kuroki S, Akiyoshi M, Ideguchi K, Kitano S, Miyachi H, Mise
N, Abe K, Ogura A, Tachibana M, “Development of a
general-purpose method for cell purification using
Cre/loxP-mediated recombination” Genesis 53, 387-393 (2015)

Suzuki S, Nozawa Y, Tsukamoto S, Kaneko T, Imai H, Minami
N, “CHD1 acts via the Hmgpi pathway to regulate mouse early
embryogenesis” Development 142, 2375-2384 (2015)

Suzuki S, Nozawa Y, Tsukamoto S, Kaneko T, Imai H, Minami
N, “Histone methyltransferase Smyd3 regulates early
embryonic lineage commitment in the mouse” Reproduction
150, 21-30 (2015)

Suzuki S, Tsukiyama T, Kaneko T, Imai H, Minami N, “A
hyperactive piggyBack transposon system is an
easy-to-implement method for introducing foreign genes into
mouse preimplantation embryos” J Reprod Dev 61, 241-244
(2015)

International Conferences (Participants): 2

Domestic Conferences (Invited)

Frf5REH “twS and mouse early embryogenesis: developmental
genetics of t-complex”

“twS L FEXTRAYIARE Dt Ay T Ly I ADOFEEE
57
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Domestic Conferences (Participants): 10

Technology and Development
Team for Mouse Phenotype
Analysis: Japan Mouse Clinic

Journals in English or non-Japanese (Peer reviewed)

Kimura M, Ichimura S, Sasaki K, Masuya H, Suzuki T, Wakana
S, Ikegawa S, Furuichi, “Endoplasmic reticulum
stress-mediated apoptosis contributes to a skeletal dysplasia
resembling platyspondylic lethal skeletal dysplasia, Torrance
type, in a novel Col2al mutant mouse line” Biochem Biophys
Res Commun 468 86-91 (2015)

Irie M, Yoshikawa M, Ono R, Iwafune H, Furuse T, Yamada I,
Wakana S, Yamashita Y, Abe T, Ishino F, Kaneko-Ishino T,
“Cognitive Function Related to the Sirh11/Zcchcl16 Gene

Acquired from an LTR Retrotransposon in Eutherians” PLoS

I

Publications

Genet Vol.11, €1005521 (2015)

Konno D, Kasukawa T, Hashimoto K, Itoh T, Suetsugu T, Miura
I, Wakana S, Carninci P, Matsuzaki F “STAP cells are derived
from ES cells” Nature 525 E4-5 (2015)

Uchimura A, Higuchi M, Minakuchi Y, Ohno M, Toyoda A,
Fujiyama A, Miura I, Wakana S, Nishino J, Yagi T “Germline
mutation rates and the long-term phenotypic effects of mutation
accumulation in wild-type laboratory mice and mutator mice”
Genome Res 25 1124-1134 (2015)

Maier H, Schiitt C, Steinkamp R, Hurt A, Schneltzer E,
Gormanns P, Lengger C, Griffiths M, Melvin D, Agrawal N,
Alcantara R, Evans A, Gannon D, Holroyd S, Kipp C, Raj NP,
Richardson D, LeBlanc S, Vasseur L, Masuya H, Kobayashi K,
Suzuki T, Tanaka N, Wakana S, Walling A, Clary D, Gallegos J,
Fuchs H, de Angelis MH, Gailus-Durner V, “Principles and
application of LIMS in mouse clinics” Mamm Genome 26
467-81 (2015)

Nakamura A, Funaya H, Uezono N, Nakashima K, Ishida Y,
Suzuki T, Wakana S, Shibata T, “Low-cost Three-Dimensional
Gait Analysis System for Mice with an Infrared Depth Sensor”
Neurosci Res 100 55-62 (2015)

Tamura M, Shiroishi T. “GSDM family genes meet autophagy”
Biochem J, 469 e5-¢7 (2015)

Kamimura D, Katsunuma K, Arima Y, Atsumi T, Jiang JJ,
Bando H, Meng J, Sabharwal L, Stofkova A, Nishikawa N,
Suzuki H, Ogura H, Ueda N, Tsuruoka M, Harada M,
Kobayashi J, Hasegawa T, Yoshida H, Koseki H, Miura I,
Wakana S, Nishida K, Kitamura H, Fukada T, Hirano T,
Murakami M. “KDEL receptor 1 regulates T-cell homeostasis
via PP1 that is a key phosphatase for ISR” Nat Commun 6
7474 (2015)

Karp NA, Meehan TF, Morgan H, Mason JC, Blake A,
Kurbatova N, Smedley D, Jacobsen J, Mott RF, Iyer V,
Matthews P, Melvin DG, Wells S, Flenniken AM, Masuya H,
Wakana S, White JK, Lloyd KC, Reynolds CL, Paylor R, West
DB, Svenson KL, Chesler EJ, de Angelis MH,
Tocchini-Valentini GP, Sorg T, Herault Y, Parkinson H, Mallon
AM, Brown SD, “Applying the ARRIVE Guidelines to an In
Vivo Database” PLoS Biol 13 ¢1002151 (2015)

Hirawatari K, Hanzawa N, Miura I, Wakana S, Gotoh H, “A
Cascade of epistatic interactions regulating teratozoospermia in

mice” Mamm Genome 26 248-256 (2015)

Kawaai K, Mizutani A, Shoji H, Ogawa N, Ebisui E, Kuroda Y,
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Wakana S, Miyakawa T, Hisatsune C, Mikoshiba K, “IRBIT
regulates CaMKIla activity and contributes to catecholamine
homeostasis through tyrosine hydroxylase phosphorylation”,
PNAS 112 5515-5520 (2015)

Hirawatari K, Hanzawa N, Kuwahara M, Aoyama H, Miura I,
Wakana S, Gotoh H, “Polygenic expression of teratozoospermia
and normal fertility in B10.MOL-TEN1 mouse strain” Congenit
Anom 55 92-98 (2015)

International Conferences (Invited)

Wakana S, “A comprehensive mouse phenotyping platform in
the Japan Mouse Clinic” 2015 The 30th anniversary KALAS
Internaional Symposium, Incheon Korea, August 2015

International Conferences (Participants): 15
Domestic Conferences (Invited)

Tamura M, “Development and application of the soft tissue
imaging method using the micro-CT”, The 37th Annual
Meeting of the Japanese Society for Biomaterials, Kyoto Terrsa,
Kyoto, November 2015

Wakana S, “Systematic phenotyping in Japan Mouse Clinic:
Comparative phenotype among the AhR deficient mutant
mouse” The 1st Seminar of the Disease Prevention Laboratory
in Graduate School of Human Sciences, Waseda University,
Tokorozawa, July 2015

Tamura M, “Development of CT imaging technology for the
mouse phenotyping” The 48th Annual Meeting of the Japanese
Society of Developmental Biologists/ Asia Pacific
Developmental Biology Network, International Congress
Center Epochal Tsukuba, Tsukuba, June 2015

Tamura M, “Imaging technology changes animal experiments;
application of micro-CT imaging to the 3Rs” The 62nd Annual
Meeting of Japanese Association for Laboratory Animal
Science, Kyoto Terrsa, Kyoto, May 2015

Domestic Conferences (Participants): 26

Team for Advanced
Development and Evalution of
Human Disease Models

Journals in English or non-Japanese (Peer reviewed)

Motegi H, Tsuboi Y, Saga A, Kagami T, Inoue M, Toki H,
Minowa O, Noda T, Kikuchi J, “Identification of reliable
components in multivariate curve resolution-alternating least

squares (MCR-ALS): a data-driven approach across metabolic
processes ” Sci Rep 5 15710 (2015)

Anzai T, Fukunaga I, Hatakeyama K, Fujimoto A, Kobayashi K,
Nishikawa A, Aoki T, Noda T, Minowa O, Ikeda K, Kamiya K,
“Deformation of the outer hair cells and the accumulation of
caveolin-2 in connexin 26 deficient mice” PLoS One 10
e0141258 (2015)

International Conferences (Participants): 1

Domestic Conferences (Participants): 3

Mutagenesis and Genomics
Team

Journals in English or non-Japanese (Peer reviewed)

Hirose S, Touma M, Go R, Katsuragi Y, Sakuraba Y, Gondo Y,
Abe M, Sakimura K, Mishima Y, Kominami R,
“Bcell1bprevents the intrathymic development of innate CD8 T
cells in a cell intrinsic manner” Int Immunol 27 205-215 (2015)

Sakamaki A, Katsuragi Y, Otsuka K, Tomita M, Obata M,
Iwasaki T, Abe M, Sato T, Ochiai M, Sakuraba Y, Aoyagi Y,
Gondo Y, Sakimura K, Nakagama H, Mishima Y, Kominami R,
“Belllb SWI/SNF-complex subunit modulates intestinal
adenoma and regeneration after y-irradiation through
Wnt/B-catenin pathway” Carcinogenesis 36 622-631 (2015)

Shibata N, Ohoka N, Sugaki Y, Onodera C, Inoue M, Sakuraba
Y, Takakura D, Hashii N, Kawasaki N, Gondo Y, Naito M,
“Degradation of stop codon read-through mutant proteins via
the ubiquitin-proteasome system causes hereditary disorders” J
Biol Chem 290 28428-28437 (2015)

Mun HS, Saab BJ, Ng E, McGirr A, Lipina TV, Gondo Y,
Georgiou J, Roder JC, “Self-directed exploration provides a
Ncsl-dependent learning bonus” Sci Rep 5 17697 (2015)
http://www.nature.com/articles/srep17697 (doi:
10.1038/srep17697)

Kim YJ, Kang Y, Park HY, Lee JR, Yu DY, Murata T, Gondo Y,
Hwang JH, Kim YH, Lee CH, Rhee M, Han PL, Chung BH,
Lee HJ, Kim KS, “STEP signaling pathway mediates
psychomotor stimulation and morphine withdrawal symptoms,
but not for reward, analgesia and tolerance” Exp Molec Med
(2015) in press. (doi: 10.1038/emm.2016.1)

International Conferences (Invited)

Murata T, Makino S, Fukumura R, Kaneda H, Toki H, Wakana
S, Noda T, Yamada G, Gondo Y, “New Infertile Mouse Model
for Mayer—Rokitansky—Kiister—Hauser syndrome (MRKH)”
IFFS/JSRM International Meeting 2015 Yokohama Japan, April

2015 (Invited, Award nominated presentation)

Gondo Y, “Detection of spontaneous mutations in mammalian
genomes” Biological and Medical Science based on Physics,
Kyoto, Japan, November 2014 (Opening Session Keynote
Presentation)

Gondo Y, “Genetics, mutagenesis and genomics with
standardized mouse inbred strains.” Fudan University School of
Pharmacy Seminar, Shanghai, China, December 2015 (Invited
presentation)

International Conferences (Participants): 6
Domestic Conferences (Invited)

FERETE— < XA — 7 > o U T D <LV s
FORR RiE RS, PEEH, 2015424 H 28 H (AT
ELY)

Gondo Y, “Advancement for new mouse genetics based on
next-generation sequencing” Tokai Medical Association
Symposium Isehara Japan, April 2015 (invited)

WEREE— 7/ LIFRICEB T B -UR A DTS 20154F
FERRZR) BB T SRR 2. MiUE, 201546 H 20 H (14
(SE=TLEard)

Gondo Y, “Now and future of genetics in the genome era”
Annual Meeting Symposium of Kanagawa Biological
Education Association Yokohama Japan, June 2015 (invited)

Technology and Development
Unit for Knowledge Base of
Mouse Phenotype

Journals in English or non-Japanese (Peer reviewed)

Karp NA, Meehan TF, Morgan H, Mason JC, Blake A,
Kurbatova N, Smedley D, Jacobsen J, Mott RF, Iyer V,
Matthews P, Melvin DG, Wells S, Flenniken AM, Masuya H,
Wakana S, White JK, Lloyd KC, Reynolds CL, Paylor R, West
DB, Svenson KL, Chesler EJ, de Angelis MH,
Tocchini-Valentini GP, Sorg T, Herault Y, Parkinson H, Mallon
AM, Brown SD, “Applying the ARRIVE Guidelines to an In
Vivo Database” PLoS Biol 13 1002151 (2015)

Maier H, Schiitt C, Steinkamp R, Hurt A, Schneltzer E,

Publications

Gormanns P, Lengger C, Griffiths M, Melvin D, Agrawal N,
Alcantara R, Evans A, Gannon D, Holroyd S, Kipp C, Raj NP,
Richardson D, LeBlanc S, Vasseur L, Masuya H, Kobayashi K,
Suzuki T, Tanaka N, Wakana S, Walling A, Clary D, Gallegos J,
Fuchs H, de Angelis MH, Gailus-Durner V, “Principles and
application of LIMS in mouse clinics” Mamm Genome 26,
467-81 (2015)

Kimura M, Ichimura S, Sasaki K, Masuya H, Suzuki T, Wakana
S, Ikegawa S, Furuichi, “Endoplasmic reticulum
stress-mediated apoptosis contributes to a skeletal dysplasia
resembling platyspondylic lethal skeletal dysplasia, Torrance
type, in a novel Col2al mutant mouse line” Biochem Biophys
Res Commun 468 86-91 (2015)

International Conferences (Invited)

Masuya H, “Development of an integrated phenotype database
of experimental animals” 2015 The 30th anniversary KALAS
Internaional Symposium, Incheon Korea, August 2015

International Conferences (Participants): 6

Domestic Conferences (Participants): 10

Ishii Research Collaborative
Group

Journals in English or non-Japanese (Peer reviewed)

Yoshida K, Maekawa T, Zhu Y, Renard-Guillet C, Chatton B,
Inoue K, Uchiyama T, Ishibashi K, Yamada T, Ohno N,
Shirahige K, Okada-Hatakeyama M, Ishii S, “The transcription
factor ATF7 mediates lipopolysaccharide-induced epigenetic
changes in macrophages involved in innate immunological
memory” Nat Immunol 16 1034-1043 (2015)

Padavattan S, Shinagawa T, Hasegawa K, Kumasaka T, Ishii S,
Kumarevel T, “Structural and functional analyses of
nucleosome complexes with mouse histone variants TH2a and
TH2b, involved in reprogramming” Biochem Biophys Res
Commun 464 929-935 (2015)

Choi JK, Zhu A, Jenkins BG, Hattori S, Kil KE, Takagi T, Ishii
S, Miyakawa T, Brownell AL, “Combined behavioral studies
and in vivo imaging of inflammatory response and expression
of mGlu$ receptors in schnurri-2 knockout mice” Neurosci. Lett
609 159-164 (2015)

Huynh ML, Shinagawa T, Ishii S, “Two histone variants TH2A
and TH2B enhance human iPS cell generation” Stem Cells Dev
25 251-258 (2016)
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Liu B, Maekawa T, Ishii S, “In utero TNF-a treatment induces
telomere shortening in young adult mice in an ATF7-dependent
manner” FEBS Open Bio In press (2016)

Yoshida K, Renard-Guillet C, Inoue K, Shirahige K,
Okada-Hatakeyama M, Ishii S, “Microarray expression analysis
of genes involved in innate immune memory in peritoneal

macrophages” Genomics Data in press (2016)
International Conferences (Invited)

Shunsuke Ishii, “Epigenome changes induced by environmental
factors and thheir inheritnce” The 40th Naito Conference on
Epigenetics — From Histone Code to Therapeutic Strategy.
Sapporo, Sep 15-18, 2015

Shunsuke Ishii, “Epigenetic changes are key to innate
immunological memory” International Symposium on Immune
Regulation, Ooarai, Oct 29-30, 2015

International Conferences (Participants): 3
Domestic Conferences (Invited)

G Bl BEERIc kA TS LA {be R, H533E
NG Y~ — 35— #JIl. 7H9-11 H. 2015

£ Ff 18 #li, Epigenome changes induced by environmental
factors and thheir memory. > > ;K ¥ 7 I\ Maintenance and
plasticity of epigenetic memory. i 38 [0l H A FAEY A 24
2. fhFE. 12H4H. 2015

Domestic Conferences (Participants): 3

Shinozaki Research Collaborative
Group

Journals in English or non-Japanese (Peer reviewed)

Todaka D, Shinozaki K, Yamaguchi-Shinozaki K, “Recent
advances in the dissection of drought-stress regulatory networks
and strategies for development of drought-tolerant transgenic
rice plants” Front Plant Sci 6 84 (2015)

Ramadan A, Nemoto K, Seki M, Shinozaki K, Takeda H,
Takahashi H, Sawasaki T, “Wheat germ-based protein libraries
for the functional characterisation of the Arabidopsis E2
ubiquitin conjugating enzymes and the RING-type E3 ubiquitin
ligase enzymes” BMC Plant Biol 15 275 (2015)

Onda Y, Mochida K, Yoshida T, Sakurai T, Seymour R S,

Umekawa Y, Pirintsos S A, Shinozaki K, Ito K, “Transcriptome
analysis of thermogenic Arum concinnatum reveals the
molecular components of floral scent production” Sci Rep 5
8753 (2015)

Kakei Y, Mochida K, Sakurai T, Yoshida T, Shinozaki K,
Shimada Y, “Transcriptome analysis of hormone-induced gene
expression in Brachypodium distachyon” Sci Rep 5 14476
(2015)

Hori K, Nonoue Y, Ono N, Shibaya T, Ebana K, Matsubara K,
Ogiso-Tanaka E, Tanabata T, Sugimoto K, Taguchi-Shiobara F,
Yonemaru J-i, Mizobuchi R, Uga Y, Fukuda A, Ueda T,
Yamamoto S-i, Yamanouchi U, Takai T, Ikka T, Kondo K,
Hoshino T, Yamamoto E, Adachi S, Nagaski H, Shomura A,
Shimizu T, Kono I, Ito S, Mizubayashi T, Kitazawa N, Nagata
K, Ando T, Fukuoka S, Yamamoto T, Yano M, “Genetic
architecture of variation in heading date among Asian rice
accessions” BMC Plant Biol 15 115 (2015)

Higashi Y, Okazaki Y, Myouga F, Shinozaki K, Saito K,
“Landscape of the lipidome and transcriptome under heat stress
in Arabidopsis thaliana” Sci Rep 5 10533 (2015)

Yoshida T, Fujita Y, Maruyama K, Mogami J, Todaka D,
Shinozaki K, Yamaguchi-Shinozaki K, “Four Arabidopsis
AREB/ABF transcription factors function predominantly in
gene expression downstream of SnRK2 kinases in abscisic-acid
signaling in response to osmotic stress” Plant Cell Environ 38
35-49 (2015)

Takahashi F, Tilbrook J, Trittermann C, Berger B, Roy S J, Seki
M, Shinozaki K, Tester M, “Comparison of Leaf Sheath
Transcriptome Profiles with Physiological Traits of Bread
Wheat Cultivars under Salinity Stress” PloS One 10 e0133322
(2015)

Onda Y, Hashimoto K, Yoshida T, Sakurai T, Sawada Y, Hirai M
Y, Toyooka K, Mochida K, Shinozaki K, “Determination of
growth stages and metabolic profiles in Brachypodium
distachyon for comparison of developmental context with
Triticeae crops” Proceedings Biological sciences / The Royal
Society, 282 (2015)

Nemoto K, Takemori N, Seki M, Shinozaki K, Sawasaki T,
“Members of the Plant CRK-superfamily are Capable of
trans-/auto-Phosphorylation of Tyrosine Residues” J Biol Chem
290 16665-16677 (2015)

Ito T, Kondoh Y, Yoshida K, Umezawa T, Shimizu T, Shinozaki
K, Osada H, “Novel Abscisic Acid Antagonists Identified with
Chemical Array Screening” Chembiochem 16 2471-2478

(2015)

Takasaki H, Maruyama K, Takahashi F, Fujita M, Yoshida T,
Nakashima K, Myouga F, Toyooka K, Yamaguchi-Shinozaki K,
Shinozaki K, “SNAC-As, stress-responsive NAC transcription
factors, mediate ABA-inducible leaf senescence” Plant ] 84
1114-1123 (2015)

Ohama N, Kusakabe K, Mizoi J, Zhao H, Kidokoro S, Koizumi
S, Takahashi F, Ishida T, Yanagisawa S, Shinozaki K,
Yamaguchi-Shinozaki K, “The transcriptional cascade in the
heat stress response of Arabidopsis is strictly regulated at the
expression levels of transcription factors” Plant Cell in press
(2016)

Sato H, Todaka D, Kudo M, Mizoi J, Kidokoro S, Zhao Y,
Shinozaki K, Yamaguchi-Shinozaki K, “The Arabidopsis
transcriptional regulator DPB3-1 enhances heat stress tolerance
without growth retardation in rice” Plant Biotechnol J in press
(2016)

International Conferences (Invited)

Shinozaki K, Yamaguchi-Shinozaki K, “Regulatory systems in
drought stress responses and adaptation” 2015 International
Symposium on Plant Science & Annual Conference of the
Korean Society of Plant Biologists, Daejeon Korea, November
5-6 2015 (*kKeynote Lecture)

International Conferences (Participants): 7
Domestic Conferences (Invited)

Fujita M, “Development of research platform for plant
phenotyping” The 4th Bracypodium Workshop, Tsukuba
November 9 2015

Umezawa T, Honda Y, Sugiyama N, Anderson J, Peck S,
Takezawa D, Sakata Y, Shinozaki K, “Identification of SnRK2
substrates with phospho-proteomics approach”The 57th Annual
Meeting of The Japanese Society of Plant Physiologists,
Morioka March 18-20 2016

Domestic Conferences (Participants): 35

I

Publications
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Initiatives for the Better Management
of the RIKEN BioResource Center
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Publicity Activities

HEEDDHEHY

Interaction with General Public

INAF)Y —RABEDERLENELCHRICTERIBIIZED. BREGEICBHTHIET,
We are working to make information available to help more people understand the significance of bioresources project and
learn about the activities of these projects that rely on the support of the general public.

BN AF)Y =Rt 2—R
RIKEN BioResource Center: Open Days

20154417 H+-18H

(F—==D>KT-BHT-5NT

CRGERD 1,465%

GRS A AV —RE1E?

TR FIVDFERND 150FE—NAF VY — AL BB Y L]
FRZ RS AR F — L - F— L) — 2 — ek 17—
IRz B2 T B, RS IRIFRN ~ TREMEIE <~ > ERTE
TGN~ B TARUMREONE  FH R, Ball Sk

April 17-18, 2015
< Theme > Come, Watch, and Touch.
< Number of visitors > 1,465

BN BRPERBRA RV T, A=At Z—T
LEIDANY MU REPAC S NS B2 R L TV E T,
20154E7 H 21 H <Bh&#D 144
T—=
A A2 WL THED
SYADURNZIEOT BB REd5HLebIc, FERICIT
PRFGINOME, AT Ol & O HI 5252 LCIH
X9, RIS, ZREIIDFEAE DA RFIC I 5877217
WV, EMEAEOBEICOW TR UTIHEE T, £z, #
DMEDERICDOVTEBIRATETETT, HHIE, B
BT OMOFIEFIFELHEZBLETOT, EEOEY IR
R CIAT RS,
Tsukuba Chibikko Hakase is a science learning event featuring
exhibitions and events held at research institutes located in
Tsukuba, which attempts to encourage local elementary and
junior high school students to become great “little scientists.”
The BioResource Center also participates in the event,
providing an opportunity for children to experience science.
Jul. 21, 2015: Number of participants: 14
Theme: Let's observe the moment life begins!
In this event, kids can not only see mouse in vitro fertilization
(IVF) demonstration but join hands-on activities to observe
ovum and fertilized egg and to thaw frozen sperm. Also, they
will have a lecture on fertilized egg development and
cryopreservation which will give them deeper understanding
on how life begins. We will also explain the significance of

scientific research. Lab instruments such as microscope will be

[LERES)

Publicity Activities

[LERANY PO B E - B Events which RIKEN BRC held or exhibited in

2015.4.17-18 | PHERAMARY A T2 - H7 T ORFHE 2015829 | EEEHIR—IRARBNDLE
Held Science Cafe in MEXT Exhibited in open days in Yokohama campus
2015418 | BNV =242 2 ——RRFDRIME 20151021 |BRCHAIVR - H7TDRME
Held open days in RIKEN BioResource Center Held Science Cafe in Tsukuba campus
20155.9 MFEHIX — BN DR HRHX—RABENDOLE
Sl 17 @Em CRYB IR HEL® EEmpLe 2015.10.24 Exhibited in open days in Kobe campus
AL b SRS
2015516 | BT WA/ VIS —COREE , 2015.11.7 R —RAFRAND LR
Lecture in Seishin Super Seminar in Seishingakuen High oUlla Exhibited in open days in Osaka campus
BHEHHFEICCERMENDORERRERR | 01511 1520 | 77 VEIRRBIBTITADHE
2015721 | | DZWCTHED HEHDHFR | it Exhibited in Agribusiness Creation Fair 2015, Koto
Held the Fascination of Plants Day memorial observing event entitled
“Let’s watch the world of plants!” at Nagoya City Science Museum SAT77./0Y—«3—4—Xin2<KIX2015
2016.2.4 \HE
2015.8.1 ’3(‘3"509?T§}i§ﬁ1§ Exhibited in SAT Technology Showcase in Tsukuba, 2015
o Participated in Tsukuba Chibikko Hakase S N N - .
sor60s | BOEIDIZEESEMBEDIn 7H \NHE
- Exhibited in the 8th Tsukuba City’s Event, Akihabara
WEHR—ARABIANDHE e RN
2015.8.29 Exhibited in open days in Sendai campus 2016.2.15 fg’ft—?—mh}:ﬁ&fiﬁﬁt@ﬁcuwr’\ﬂjﬁ
Exhibited in Networking event with representatives of Industry

HFETOREA RIKEN BRC in newspapers

OT#REOELF/aflc8 | BE#HE 4870) REHHE 48
7H). BRI Z#HE 4B98)

“Gene therapy restores hearing in deaf mice, paving the way for
human treatment”

The Mainichi (April 7), Yomiuri Shimbun (April 7). Business & Technology Daily
News (April 9)

The Nikkei (Sep 9), The Nikkei Sangyo Shimbun(Sep 9 & Nov 13)

Or>O7 | OBERMENH IV O— AN~ 07 ) DREE
1Sv&r7R2E | BT T2 (58 13R) L ¥ T B (5813H)
“Microbes in termite guts contribute to lignocellulose digestion - New
insight into termite's digestive system”

Business & Technology Daily News (May 13), The Chemical Daily (May 13)

Ol BF B T o 5B F R IR B D HE A AR FA |
Fuji Sankei Business i (128178)

“A novel mechanism to regulate expression in mammalian embryos
revealed”

Fuji Sankei Business i (Dec 17)

OT &R IVE > TS5
BfEESHE (158R)

“Protect crops using plant hormones”
The Nikkei Sangyo Shimbun(Jan 8)

Ol &R, iPSHIRE CRITE~E(LFZEDHERICHIR~ 158

%%)I?E%‘i (688H). BR#HE (689H.7H8H) {t ¥ T A} (6
9

“Fibroblasts recovered with iPS cells - potential fountain of youth for

humans”

The Nikkei (June 8), The Mainichi (June 9 & July 8), The Chemical Daily

(June 9)

oRIEREERART (~IEH BIZEMZEI IRt~
APREEHRE (258H)

“Cryopreservation for speedy clinical application - RIKEN offers iPS
cells for drug discovery”

Osaka Yomiuri Shimbun(Feb 8)

OIRBmS5Y a7 ) ERUNORAEDY) 1B FHE (78318)

ORI AEREME 1707 )\ A THEE~67 B
EREFRREHER~ ]
IR (2826H)

“Mouse testis tissues cultured in a microfluidic device - maintaining

< Lecture > .
. : : w f il sperm production for 6 months or more”
g\é The 150th Anniversary of Mendel's Discovery: Heredity, all ready for them so that they can experience real life sciences. T':']ermlFeS, destroyers of wooden structures, can also be beneficial K S g\é
= ) o ) e Science News (July 31) =z
7] Genome and Bioresource, Yoichi Gondo, Mutagenesis and 7]
Genomics Team %;ﬁ?ﬁﬁgﬁ_ﬁ;ﬁﬂ%%ﬁﬂ%}ig? ig’%'f %?ﬁ%ﬁ%ﬁﬁ%ﬁ’\% EH')JI %L@%\ 7(] i &ﬁ)’\]'l 208D RS TN/ LR
. . . . = (9OF1H) (LFTXH%R (9OH3R) . XERW| (9A7H) . | BE%E (3818H
The cryo;:.ore.Sfarvatlon .tec%mlque o con.nect timeless life BIF%R (908 118) “Draft genome sequencing of more than 120 strains of eukaryotic
-the possibility of bringing back ancient mammoths-, “Mechanism of innate immunity revealed - pathogen infection is | microbes including yeasts and fungi”
Ayumi Hasegawa and Keiji Mochida, Bioresource memorized for increasing resistance” The Science News (Mar 18)
Engineering Division Business & Technology Daily News (Sep 1),The Chemical Daily (Sep 3),
& & Yakuiji Nippou (Sep 7), The Science News (Sep 11) Q r,fﬁﬂ]ﬂ@%iﬁﬁ\ ﬁ:‘%’f%ﬁ”@ﬁ‘iﬁu:ﬁéﬁ E’\]’VJ
DLIXBU>F1E L Tsukuba Chibikko Hakase O REET: A S PSR~ B | S E i~ | SREHE (35248 - _ _
g Culturing cells and preserving in a freezing medium - RIKEN
DU B> FlETIE, NRER TRESHKHB > FiEt ] ‘%zﬁ’%’ﬁfﬁ Eﬁ? (thSdEl)f* El?&%%f e (%EPSSE\ 1II1)?13E|h) - provides a good platform for drug discovery”
e > _ e = o~ ell bank established for the collection of iPS cells from healthy | vomiuri Shimbun(Mar 24
ZHIEL, DUXTNICH 2B TIT S B A Nk volunteers - seeking new treatment of intractable diseases” e
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Initiatives for the Better Management of the RIKEN BioResource Center

N RF - %R Visitors

RPE-RRE

Visitor

RPE - RRE

Visitor

[RERIBILHEREFZR

20154.1 | FIRRIFRESEFFR 40 |2015.10.15] A=A L 21
Eat Niigata Prefectural Shibata High School Hiroshima Prefectural Fukuyama Seishikan High School
_ MARIMHEPREEFR
FIRETFABEFFR 46 2015.10.23 Akita Prefectural Akita Chuo High School 28
2015.4.2 Ibaraki Prefectural Ushiku High School N _._
015116 | NTHIREESS 45
I E T A = SR o Yachioshoin High School
2015.4.24 Ibaraki Prefectural Koga Third High School 42 N T i e i
. 2015.11.10 z;tﬁt;%ii%ﬁ%i?m h School 42
o155 | D<EBEESR 40 e
- TsukubaShuei High School 20151112 B B A 31
"015.6.10 SR g o e . Gunma Prefectural Kiryu High School
o Temporary Study Circle at Ibaraki University THEEAKRERELETER
2015.11.13 | Christian Academy in Japan 44
Tsuchiura Nihon University Secondary High School
Ibaraki Prefectural Koga Secondary School 2015.11.18 R L e EER 43
B Yamagata Prefectural Yamagata High School
REREZRK o
2015.6.26 Sakae Higashi High School 2015.11.20 FTIFET I HEE—EEER 10
o Ibaraki Prefectural Tsuchiura First High School
2015.7.10 Eﬁ?yﬁggiﬁ 43
. Seibu Gakuen Bunri Senior High School 2015.11.27 iﬁi = ﬁﬁﬁé\%‘%iﬁ
o Saitama Prefectural Kumagaya High School &
o Kagoshima Prefectural Tsurumaru Senior High School 2015.12.8 EFAAATESERIR a4
o Sano Nihon University Secondary High school
FUIE 7 AT
2015.7.27 | HHEIBEESEFR " " —
Yamanashi Prefectural Koma High School 43 2015.12.10 FEZKE':u?i:%%?& 29
e Kumamoto Prefectural Udo High School
2015.7.29 | BEFRIIKRBEFR 16 EREAF EEEER 45
Iwate Prefectural Mizusawa High School 2015.12.25|  pomori Prefectural Goshogawara High School
2015.7.30 | TEMRI\IEEEFE 42 2016108 | RRFEAFHBERTEHESR -
Fukuoka Prefectural Yahata High School o Tokyo Gakugei University International Secondary School
BRARIIEFSEFR APBRIAHSEFR
201585 Fukuoka Prefectr?Kurate High School n 2016.1.29 Oita Prefectural Hita Senior High School 41
BHERIUBESFFR HERIARSEFER
2015.8.7 Fukui Prefectural Fujishima Senior High School 43 |2016.210 | Gy Prefectural Oizumi High School e
i e FBIE R R L
2015.8.11 ﬁ’%l’“‘_lﬁljﬁﬁ¥'m%__}& e 33 |2016.3.17 Okinawa Prefectural Board of Education Prefectural School 13
Gunma Prefectural Maebashi Girls’ Senior High School Education Division
TR R E B 2016.3.23 LERRREFR
2015.8.20 | Okinawa Prefectural Board of Education Prefectural School 1" — Sophia Fukuoka High School 15
Education Division
(B BT 2016.3.25 FNNBIBRREEFR
2015.8.21 Saga Prefectural Chienkan Senior High School 9 o Kanagawa Prefectural Yaei High School 16
= AP IR S i
2015826 | HEFESGHFR 16 |2016.3.20 | THRBFEAMRERME _ R
Kamakura Gakuen High School The Science and Technology Promotion Foundation of Ibaraki
B RIIBNIEEFFR 2015 FERY - REEHEFH
2015.8.27 Kagawa Prefectural Takamatsu Kita Senior High School 17 Total of Visitors 1 ’406
BRAIZERI A 2
2015.9.2 Showa Pharmaceutical University
REAFEGREFFENERTE
2015.9.30 | College of Agro-Biological Resource Sciences, School of Life 30
and Environmental Sciences, University of Tsukuba
ANBRIDMARERR
2015.10.2 Ishikawa Prefectural Komatsu High School 10
HRRILRA) [SEFR
A Niigata Prefectural Itoigawa High School 40
015107 | BREIISTRESH 10

Shimane Prefectural Matsue Kita High School

MR _ T4 EDDIEH

Interaction with Research Community
EH BRCIET#TD) Y — R KWMRNICFIALTIE eI, ZLTRHOMEZ—X%Z )Y —ABMRIRII AT, B
REIAZIZ T4 EDDEHAIERTNCLTOET,
The RIKEN BRC, we are serious about forming links with the research community, in order to ensure more effective use of
our latest resources, and to reflect the latest research needs in our preparation of resources.

NERTOEFES) Making our activities known at conferences

Publicity Activities

EHMBRCTIE ZRPANY M@ T KD/ AF )Y —ZXOFBERT TEEBNE LI LHREE E TGO TVE T,
The RIKEN BRC is working to publicize its activities through participation in conferences and events, for promoting active
use of its bioresources.

FREETCDER
Exhibition in conference

The 26th International Conference on Arabidopsis

A3 Research, Paris, France
E74EHARFERFMMARMNRBTE (BEHE)
2015.10.8-10 The 74th Annual Meeting of the Japanese Cancer

Association, Nagoya

2015.10.17-20

B7EIRA-0Z-BE EERMEMERER.
AAMAEMERFRE 30 EAR (L7H)

The 7th Japan-Taiwan-Korea International Symposium on
Microbial Ecology& The 30th Annual Meeting of Japanese

Society of Microbial Ecology, Tsuchiura

2015.11.18-20

F A4 B ARRBEFNREF R ($LIR)
The 44th Annual Meeting of the Japanese Society
for Immunology, Sapporo

2015.12.1-4

EIBEEAD FEMFRER « HBEARENFRARR

BRAE (#F)

Biochemistry and Molecular Biology, BMB 2015. Kobe

| RS —
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Initiatives for the Better Management
of the RIKEN BioResource Center

A ERNDERY) #H »

Efforts to Foster Personnel

et

££4 Reporting Sessions

A BN DE #E

Efforts to Foster Personnel

JICMDARERICE S REREFLECFREDRK, G5UIKEE
DERIF—DENE

Current situation on the cryopreservation and genetic test for the JCM e 77'7( ﬁgi#ﬁﬁéﬁﬁ%%‘mhﬂ
2015.5.12 |fungal strains, and the recent trend in the unified nomenclature for Gen Okada icrobe Division,
fungal names.
BRC €= — BRC Seminar RERRD 5 R IS E MR ORI R DRI DT
FARIADN o T Ia & FHUCDL
% =
Analysis of state data on the distribution of plant cultured cells from fﬁ‘*ﬁ,:}’f‘ﬂ‘K hi E%%ﬁ*@%ﬁﬁé; t Divisi
Experimental Plant Division. oshihiro Kobayashi | Experimental Plant Division
Nucleosome to toroid organization of somatic nuclei ; . Faculty of Veterinary Medicine, University of
2015.4.22 ) . . . Pasqualino Loi o . e " .
chromatin through the transient expression of protamine Teramo, Teramo, Italy I IR R BRET IVOEREDYE=ICTDOWNT AH BASE IESRIRAT R
A background on the mouse neuro-musculoskeletal model project. Satoshi Oota Bioresource Information Division
BRADRBRNGE TR ERETDLF/ A VBTV
;%o))\;%g'ﬁ@; ) ’ =k 2R Postdoctoral Associate, David Page Labora- 2015.6.9
2015.6.16 | Mechanism of a retinoic acid signaling and its induction to Tsutomu Endo tory, Whitehead Institute, MIT BRAEI IAEBAWNGEBICFENR. RULBHEEEEREDRENR R B R UARIFRAEFERE T — L
determine the cycle of spermatogenesis in testes Molecular analysis of the gene dosage effect and chromosomal e TEmE Technology and Development Team for
disorders using the mutant mice. Mouse Phenotype Analysis: Japan Mouse Clinic
ERNVHIUDVOD M) A F) LIRSS iER DT/ L R - BT - s
= A I . Ty — N - ~ ~ D L . s
2015.6.16 ;&H)J"BMI?EHKEDLa-'é 9 Trimethylation | Epi ic Barri ShogoENTatoba Eostdoc(t:c;r?clj Felylov;, Ha_rvTrd Medical School prl?;atign/exaﬁ\n%zﬁof i;n proxtl;?l—g mElu';e/ Z?(fmm;@sqiﬁcing and Its VAR BN HRRLN T AFRFAFT — L
istone 3-Lysine 9 Trimethy ation Is an plgepetlc arrier oston Children’s Hospita Hayato Kotaki Mutagenesis and Genomics Team
for Somatic Cell Nuclear Transfer Reprogramming 2015.6.18 agenda.
Professor, Department of Theriogenology and BRFHRIZ 0JEKEGG D>y W T EETA e
2015.7.2 | Ten years progress after first clone dog “Snuppy” Byeong Chun Lee Biotechnology College of Veterinary Medicine, Link between DNA Bank Catalog and KEGG/Data management | 1 chide Murata Gene Enginnering Division
Seoul National University method of the DNA banking.
ROANY —ADBIGREREICDOVT FE #)3 HEREIFRE
2015.7.17 The current development of World Data Center of ) Senior Engineer, Institute of Microbiology, Genetic quality control tests for mouse resource. Hatsumi Nakata Experimental Animal Division
" Microorganisms (WDCM) Juncai MA Chinese Academy of Sciences (IMCAS) 2015.6.25
RORT)ZwyDERREER —EMNRBET IV EEZS— s RUVARFBIRITREF — L
The progress and future of the Japan Mouse Clinic - what is a mouse Shigeharu Wakana Technology and Development Team for
2015.9.29 | R TVAYREMRELFDHEMEETEICHITEIRE] LLIP EERL Junior Researcher, The Institute for Biogenesis model for human diseases - Mouse Phenotype Analysis: Japan Mouse Clinic
The role of mouse Y chromosome genes on male reproduc- |yashiro Yamauchi Research, University of Hawaii School of
tion. Medicine. — RO mBEE— BMEDRIEICDOWLNT AN MR HRMRIFERE
Quality control of the cell -Identification of animal species- Sumie Togayachi Cell Engineering Division
T IABRIE HHRRLC IS/ L)TO230598F0 . S > = S = = = =
(SRRl SR Ty W TRT TS 2T C% - BFEEIAY BT EDELH %S 20157.21 |NBRP 7/ LEET 075 LTI LI RES b, 7 —5 ARG
& B BT Associate Professor, Department of Biomedical THRARSFI—
2015.10.20 | Molecular mechanism and artificial regulation of epigenetic  |Yoshiyuki Seki Chemistry, School of Science and Technology, 772 - S o | BBETF WEMMRERE
reprogramming in mouse primordial germ cells. Kansei Gakuin University SUmETy € EENee) SErUEneing ol EUERE® METCEEISmE | v e me Microbe Division, JCM
supported by the NBRP Genome Information Upgrading Program ’
- \ FY2014.
Introduction of mouse resources at RIKEN BioResource E 7.% o }3;23/ \E’E ;{; :Ijm/e nta7|\/‘\tn£1 §I D%j%?’ﬁ”ﬁiﬁgﬁ
Center. Atsushi Yoshiki BioResource Conter ERBMAREICHITEHFAIVADBERLEZ DR e my EERE R
Rederivation of Mouse Strains in RIKEN BioResouce Center and Its Noﬁko /Hiraiwa Experimental Animal Division
2015.11.13 | Select new resources from The Jackson Laboratory for Karen Svenson Research Scientist, The Jackson Laboratory, Self-evaluation.
modeling human disease. USA 2015.8.6
] ] ) 7"(—7:;_5;2&705’rAﬂ%Lﬁ‘E'Eﬁﬂﬁﬂ%bw%Ilﬁj:/°I7\7_"f“/7/\\') TR A I\ EUERFZERE R F — I
Phenomin, the national infrastructure for mouse resources  |yann Herault Director, Institut Clinique de la Souris, France T —FERICE TS DNA X F) AL DI&E] b IV Technology and Development Team
in France. Role of DN.A methylgtion in establishment. of epigenetic barrier | Haruki Ura for Mammalian Genome Dynamics
between Naive and Primed state of Mouse pluripotent stem cells.
N URESHIRRD T/ LREMICEST27aF Uty b BERBAFEFE ROMNELIVATLE . R
HeE - BASEIE AT BhEY ERAR Yy ROVHAI VABFRFTEEO I ED T 2T v 7HIHEICR s -
2016.1.26 | Molecular mechanism and artificial regulation of epigenetic A .E'g ) Project Assistant professor, Department of fegi&El JMAh ExE B TFERRINE
reprogramming Tomohiko Akiyama Systems Medicine, Keio University The role of histone chaperone in epigenetic regulation of mouse | Yuki Hatanaka Bruisers Engineering Division
Q in mouse primordial germ cells. preimplantation embryos. %
;ﬁ; 2015.9.29 ;ﬁ;
: o Serca2 ZEKITHITBBREHAESL ) TRORERE—BEE XIFE I
) Forward genetic approaches for Mendelian disease Lo Rt Senior Research Scientist, The Jackson BRI data & FHL U Fedgst P TIR ERBET ) VEHMER AR T — A A
. . . /|
%1 2016.2.9 modeling in mice Laboratory Serca2 mutation predisposes mouse to both esophagus cancer and | Osamu Minowa Eearln f?r Ad\;a;\ced Dg\_/elopmﬂt:r}d %}
,35 Darier disease - examination using X-ray structure data of proteins. WEL LTI e LT DRSS WSS ‘;E
HEERTFRY N T—IDYRT LR N e 7_'77\ SNPS’\“—ZE‘%E“{I/?’( EVVICBRDGEGFRVEV Y &8 - _
—E M ERIRADESHBOBTEAMUEIEERIELT— |, ERSUA FEFHRIUALRVATLE fRFTOT A1) T OBME = B 'Ecﬁnﬁ(fyi o ﬁi@fﬁnﬁimﬁmr
2016.3.8 | Systematic analyses of transcription factor network for AR FEHE, iR - The advantage of high throughput gene profiling and mapping systems | Ikuo Miura Mouse Phenotvoe Analvsis. Janan Mouse Clinic
e development of method to induce differentiation of human Minoru Ko Professor, Department of Systems Medicine, based on SNPs genotyping in mice. ¥p ysis: Jap
and mouse ES cells suitably for every purpose. Keio University 2015.10.1
REMEYIRREICHITE TN —FEH TER ¥ KERIEYIRFHZE
QOutreach activities in experimental plant division. Hiroshi Abe Experimental Plant Division
68 | RIKEN BRC Annual Report 2015~2016 RIKEN BRC Annual Report 2015~2016 | 69
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Initiatives for the Better Management of the RIKEN BioResource Center

ERE

Speaker

i@

Division

N 2EEE DT DEEZ Training to ensure safe operation

TOUS L%

SE

Trainees

Efforts to Foster Personnel

SEHEEIER (SINAL)

2015.10.16

The Trials and Tribulations of Troweling through Termites and their
Treponemes in Tsukuba.

David STARNS

MAEMMRERE
Microbe Division, JCM

HRRIATRIBAR = DR ATHHES R

Technical training in the Cell Engineering Division.

PR )

Tsuyoshi Fujioka

Cell Engineering Division

2015.10.29

AHITnull allele TIH? I CRISPR-Cas9IC kD /v o7 IRV EF
b3y

Is your gene knocked out?: Expression analysis of knockout alleles by
CRISPR-Cas9.

WEF X
Shigeru Makino

FREEIVARERRT—L

Mutagenesis and Genomics Team

2015.11.24

Cell-line derived xenograft (CDX) DEREE IS - B HEER & FAEEE DL -

BT T ) VEHIERZER R F — L

Basis of cell-line derived xenograft (CDX) and role in medical studies a:i(ui&ea?l;:?}'?'oki Team for Advanced Development and
-- how xenografted cancer cells reflect those in situ -- Evaluation of Human Disease Models
VT /2 )VO—RADRICES T HMENMDT/ LET ER=LI WAEMMRIBRE

Genome analysis of lignocellulolytic bacteria.

Masahiro Yuki

Microbe Division, JCM

BT T/ 71 IVAE BV D HERDEFELE T/ LMRERTOMEN

= = £ =
The_application of recombinant _ade_novirus_for the induction of Ejoj&il\;lflsade fgﬁfg;ﬁfzﬁg Biviisiterm
cardiomyocyte and the DNA recombination technique.
2015.12.10
CRISPR/Cas9 A7 LML L BBEIGFHRER T ADIER R (=5 SREREBMBRE
Generating mutant mice by CRISPR/Cas9 system. Shinya Ayabe Experimantal Animal Division
FTARMRE )Y —RAFEHENDEHE Bl g M EIFERE

Finding new cell resources.

Takashi Hiroyama

Cell Engineering Division

Program

BAHREB R B EVIARE IR
Initial education and training for employees working
with radiation

B EEXRICTIAS T EDH HE
Employees scheduled to newly take up duties in
radiation controlled areas

No.of times (No.of trainees)

st4 @XM (184%)
4 times (18 participants)

T YR RREEIIREVREE IR
Initial education and training for employees using
X-ray equipment

TYIRREBEZERATEIFTEDDHE

Employees scheduled to use X-ray equipment

5T 0ESEhE (04%)
0 (O participants)

SR EB R EESBHEIIR
Secondary education and training for employees working
with radiation

EMEHREBREERVU LTy 7 IREBEIRE

Employees working with radiation, X-ray equipment
and the like

ST 1EIEME (%R45%)
once (45 participants)

B FHERA RRIEEEREIIR
Education and training for employees experimenting with
recombinant DNA

OB FRBZARBRZTOFEDHHE
Employees scheduled to newly commence
experiments with recombinant DNA and employees
newly working with microbes

5117 [E1R7E (46%)
17 times (46 participants)

BMRBRREERUABRHMNER TR
Education and training for employees conducting animal
experiments and animal caretakers

Il lCHERRRBES I IEERMED
EREeRLEITHE

Employees who will newly commence animal
experiments and employees who wish to register as
animal caretakers

5t21[EIRAE (344)
21 times (34 participants)

YRR EENOFBERITEBRFIIR
Secondary education and training for employees
conducting animal experiments and animal caretakers

LHYEBRREENCHERINE
All employees conducting animal experiments and
animal caretakers

5t 1[E1HE (2004)
once (200 participants)

BEARREHEIR

Education and training in high-pressure gas safety

BILBRDBERVZTOFEDHDE

Employees scheduled to handle liquid nitrogen

ST13[E5R7E (344)
13 times (34 participants)

N F =TT BB

Education and training for biosafety

BiERR EEEORRVED) I(TETEE
Employees scheduled to newly take up duties in these
areas

5T 16 [EIEHE (434)
16 times (43 participants)

2015.12.16
NGS % LN B B Stk DR AR g E SRR E
Analysis of the transgenic Arabidopsis using NGS data. Satoshi luchi Experimental Plant Division
7'7X*§¥§$ﬁﬁﬂﬂ%ﬁﬁ L‘T:H%@fﬁiﬁtﬁﬁsﬁﬁ ﬁ‘%?k 'ﬁaZj’l\ ﬁ%’f/AE?ﬁEﬂ%Eﬁ%?‘—L\

2015.12.22

The present and issue about studies of mouse spermatogonial stem
cell.

Shinnosuke Suzuki

Technology and Development Team
for Mammalian Genome Dynamics

nonagouti SBIEF/ v 777~ MSM X U X DIEL &7 DRIZEZFT
Generation of nonagouti knockout MSM mice and their phonotypic
analysis.

[EREEF

Michiko Hirose

BETFERRINE

Bioresource Enginnering Division

BBy —ROBHEE ok | PRI RE
Follow-up of the resource. Kaoru Saijo Cell Engineering Division
2016.1.14
Web [T & B BRARICONT BT TR =
Transmission of BRC information. Shigeru lwase Bioresource Information Division
o ) _ _ T RRIBEANH IR L= v b
BRART —EN—RZBV e, NAH)Y —RBFROFER ﬁrt}_% ’;‘f‘ﬁ Technology and Development Unit for
Data dissemination of bioresources using RIKEN MetaDatabase. iroshi Viasuya Knowledge Base of Mouse Phenotype
2016.1.21
XA SR AR IR CAR /\F) VA DE L FIE N
N.ew scientific name of 'CAR bacillus', a pathogen of murine respiratory é%lfﬁoilke iﬁ%imaaffnimal Division
disease
— - ~ R/ ST _ SIS .
2016.2.4 Sl o ‘Im th tic t t o For | i #J:_ AT Team for Advanced Development and
xploration for novel cancer therapeutic targets and for innovative | Maki Inoue Evallationlof Human DiseaseModels
drugs using mouse xenograft models in P-DIRECT.
BATIRAIY Zu LB 2RRF[UI Y — 07 & IBMAERHEAE |
E3=Eidl —
201633 | ERARIFIOVT #A B XOXTRLBIR T s

Eye phenotype screening in Japan Mouse Clinic and an analysis of the
mutants with abnormal optic fissure closure.

Tomohiro Suzuki

Technology and Development Team for
Mouse Phenotype Analysis: Japan Mouse Clinic

HEMERRELE IR
Education and training for experiments involving
microorganisms

FITHENSZERI RO FEDS 5E
Employees scheduled to newly commence
experiments with experiments involving
microorganisms

5t6[EIEME (94)
6 times (9 participants)

ANENRES DHREIIRDEER
Education and training for research involving human
subjects

A (EFEREREZSE) EXNRETDHREITOE
Employees scheduled to newly commence
experiments with research involving human subjects

Ft2[EIRHE (34)
2 times (3 participants)

t hESHIRICRDEEHE

Lecture on research ethics for human ES cells

b~ ESHIBIERZRIC R D 2R E

All employees scheduled to study in human ES cells

511 [EIRNE (354)

once (35 participants)

BRI AV N ATLDKFERICA 2B M
Efforts to implement and develop the management system throughout all operations

B BRC CILAR R I AV N RTLDEBRZILSD. TZDEZEBXEDEREICRIITSHMHIC. BERZRELTVET,

We are holding training workshops to ensure that the principles behind our management system are widely understood throughout the

RIKEN BRC, and that these principles are beneficial of use in our operation.

s TS L% BEE SINAE
Date Program Trainer No. of trainees
2015.12.7 45
E1—O—NYZIXT v/ \UFRatt
1SO9001KETHRAE HEIRBHE (3B5RI 1 —2) L K R
2015.12.9 ) 24
1SO9001 Amended Standard Interpretaion Education (3 hours course) Mr. Minao MATSUYAMA,
Bureau Veritas Japan Co., Ltd.
2015.12.14 22
2015. 5.14 NAF)Y—AREERFEI -V
ISO 9001 EBEANHEE (K1 —R) XA A 8
10.13 1ISO 9001 Basic Knowledge Education (3 hours course) Mr. Hisao MOTEGI,
2016.3. 8 Support Unit for Quality Management

. FESFH S O J>
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Initiatives for the Better Management of the RIKEN BioResource Center

I iTh{E Technical Training

RS 234 A Y — 2% KORINSHIATAL72IC, FIFHHE OBERANR COESMIHEZRIMEL THOE T, FR27HFEIE
1 EIOFHHEZBAMEL . 66 F1DIMRWIZEE « FifliE D FICTHMIAEE L,

We offer technical training to the users of our bioresources to enable them to be used more effectively. In fiscal 2015, we conducted 11

training programs, with 66 researchers and technicians from other institutes taking part.

AR

¥ A4 XF XFT8THREDHER R UNRBELFO—BHRRRICBIH B RAiTHHE

Term of course

SEEEHN

No. of traineg]

e S

Host Division

SRERIEMFRRE

2015/8/24-25 4
Technical training course for maintenance and transformation of Arabidopsis T87 cells Experimental Plant Division
FEEBIE S 01 35 XF & AL T RBRDBE D B HHE 2015/8/26.27 , | EmiEmez=
Training course for basic technologies required for Arabidopsis research Experimental Plant Division
b b iPSHIRIDRIERTE (R A>RALE) (BT BEMmHE 2015/9/4 2 M RERE
Lecture and practice on cryopreservation of human iPS cells (vitrification method) Cell Engineering Division
iR EERRiEEE R — X 201510/17-18 . M RFRE
The course of basic technologies for cell culture; Course | Cell Engineering Division
=+ bAEY U (Brachypodium)DFeiE & L EERRICEE S B EATHHME 2015/11/10-11 4 REREYIREE
Training course for cultivation of Brachypodium distachyon Bd21 Experimental Plant Division
SRR AT RO — Al . R RIFERE
The course of basic technologies for cell culture; Course I AU Asts Cell Engineering Division
XU ABEHIRARICBE S 2 HRAiTRHE 2015/11/16-18 3 B LFEBRRIME
Technical training course for ICSI (intracytoplasmic sperm injection) of mice Bioresource Engineering Division
EERENYIBI (R 8 = ERATHE
f D DERE . BIES KUY E-H2YL

EREMOMENRERE  RESSUHENE=2) > Y , BRI
High-technology training for members of laboratory animal facilities 2015/12/8-11 Experimental Animal Division
Microbial quality control for laboratory animals: monitoring of environments and
microbes
FRMEMAEDEE & IRNABGTARTICBE T S HTIHME 2015/12/10-11 3 HEMTREERE
Technical training on basic handling of aerobic bacteria and 16S rRNA gene sequence analysis : Microbe Division, JCM
IR T T/ T A IV ADER RS T B EAiThHE 2015/12/21-22 4 BEFMRBERE
Lecture and demonstration for handling recombinant adenovirus Gene Engineering Division

3 e ) RPN R
MR EREREMEER I~ 2016/1/23-24 12 i

The course of basic technologies for cell culture; Course |

Cell Engineering Division

XU ARMRIFRIFESEMT A Modified SHIRPA 2B I 2R AiTAHE
The Modified SHIRPA Technical Training Course

2016/2/15-19

RUARRBEMFEREF — L
Technology and Development Team for Mouse Phenotype Analysis

m¥

Efforts to Foster Personnel

—J—2X Summer Course

TITICHBT BIBRE IR T O EIFZHIELT YT
DIHERE & Asian Mouse Mutagenesis and Resource Association Place: Nanjing University MARC
(AMMRA)Z & UIBHESBZ1T> TVE T, ZDR Participants: 93 persons (Chinese 89, Japanese 3, India 1)
Lecture & Training

Chinese 6, Japanese 10

FERFET T IVEIYINIGEE > 2 —0DXiang Gaotz > X —F Style:
EBRCO/NEH—E Y Z—R LD TY v —a—A%4

Time & Dates: July 27 (Mon) 9:00~30 (Wed) 16:00, 2015

Lecturers:

RIS 2ERENEENE Uiz, FabBIEEREAEET

VIt > 2 —TiT & Lz,

Ho e
% P
S -
R
Al

With the aim to improve general levels of Asian life sciences
and it was proposed and agreed by Model Animal Research
Center (MARC), Nanjing University, China (Director: Dr.
Xiang Gao) and RIKEN BRC, Japan (Director: Dr. Yuichi
Obata) to hold short educational program be co-organized by
both centers. This summer, Nanjing University MARC
hosted the 4th International Summer intensive Course of the
Mouse to help young scientists navigate from basic to

SER274ETH27H (A)~29H (K)
iR TIVEWINIZ 2 > 2 —
934 (FRES9, HA3, 1 K1)
T, WHE

hE6%. HA10%

cutting-edge sciences.

WBNDSOMRE - HEE - RBEDZAN

Acceptance of Foreign Researchers, Students & Interns

NP EEIHE L2200 AN, A VY — AR D EFE, TOIDITHE L E N 2 LR IELTOER T CPRTFE 13 %),

By accepting research students from overseas, we are helping to make the significance of developing biomaterial and the technologies

that are necessary to that end more widely understood (FY2015: 13 persons)

. FESFH S O J>

1 Science University of Malaysia (2013/3/18~2016/3/17) International Program Associate, IPA

2 The University of Liverpool, England (2013/11/4~2015/10/29) International Program Associate, [PA

3 University of Tsukuba, from China (2015/4/1~Present) International Program Associate, IPA

4 Chiang Mai University, Thailand (2015/4/5~2015/7/18) Government-sponsored

5 Indian Institute of Technology, Delhi, India (2015/5/18~2015/7/24) RIKEN Internship Program

6 The Indonesian Institute of Technology, LIPI, Indonrsia (2015/8/10~9/19) SATREPS Program [JST/JICA]
7 The Indonesian Institute of Technology, LIPI, Indonrsia (2015/8/10~9/19) SATREPS Program [JST/JICA]
8 Chulalongkorn University, Thailand (2015/8/18~2015/11/20) Government-sponsored

9 Chulalongkorn University, Thailand (2015/8/18~2015/11/20) Government-sponsored

10 University of Tsukuba, from Korea (2015/10/1~Present) Self-supported

11 University of Tsukuba, from Bangladesh (2015/11/1~Present) Government-sponsored

12 The University of Teramo, Italy (2016/1/12~Present) JSPS Postdoctoral Fellowship (Short-Term)

13 Science University of Malaysia (2016/2/15~Present) RIKEN Internship Program
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Initiatives in the Area of Safety Management

Initiatives for the Better Management
of the RIKEN BioResource Center /

TSRO HM~

SEETH O i

Initiatives in the Area of Safety Management

(3) Education and training
Personnel who conduct animal experiments receive lectures
every year on the Fundamental Guidelines and appropriate
handling of experimental animals.

(4) Inspection/check of animal rearing facilities
We conduct periodic inspections and checks to maintain
appropriate facilities for animal rearing, storage, and

2) HE%Re
FiH DL AR, "D TEDHERRE DTz,
TEHNCIZE B DR Z 7oL L Ic, KEDT®H
D Za7)b (i) P REEENHRIKICE D Z DKL
DY TR, FhEERE A, FBLeMERDTD
DIFFER LB 2 F M

. . LTWVEI, e L
PP O, e 2 DHEE R 2 2 B TSR IES) BEMERED BT B EAIES experimentation. p— "
M. BEES, FRENCEDE e DMyt bNS PR X C oM 228, BB O 3. HgEfmE ,..3 . ;
FOBDTELET, Ry RPN RO S SRS 2 YN S id B 7 Research ethics (1) ltems where safety * E- %

RIKEN Tsukuba branch ensure that all research activities in
RIKEN Tsukuba area are conducted safely and properly in strict
compliance with the relevant laws and guidelines.

1B FERARBREZ S EE

Safety management for genetic recombination experiments

() BLFRRAEMSRHE

B F B EMORO I VEIZ, HEICKD. HEEEE

IEFEE PP, ERO TR EAROENTVET,
Q) BI-FHRARBRLLEES

WIFERTE L, SBOHEMREZDRERERIIBOT,

EANDHEE IOV TEEEZITET,

SRR 27 TR EEARIRAE OFRREEL : 224F (P1+PIA-PIP+P2-P2A)

() HEIFEDRE

DOHART Ay AR 285FL, #@YREHE
L TNET,
(2) MRBREERER

W SNBOEMR 2 ZFORAZITB VT,
FRC3R (BRI, R, FHEMER O =
EEE U, BN, R R S SRS 222
NEPOBREEZITET,

EOICHEREMS], FEREMMOEE, MEMN. BE
AR FICEL, EARHAOEAMEICOVWTHE
FURR - B BT, EICHNTIRGRES L TV ET,
OFri 26 FERC A% - FHERER

B g WEIE 134, BekE o

S EMRYS  EIE off. EUE o

(3) HBEIFED=NE

(1) EERIgH. 7/ Ligst. ESTE#HEH
t MHRERB OBIRE, EHEZ BiREHCED
XTbhET, TNSIBHOBARICHZEZITIE. W
H GRS oBr,. AR, WMAERZTZ20
OHBEDE, MR RITEFORHE. AV 74—LK-O
VYRGB OE S IEIC TH T EICHDET,
(2) MEMREZES
WFZEE s O R RN S PEIC DN T, R,
Ly, ., AESRIICE T A EMR KR T—E DT
BN EOERER THREEZZ I EIEE L TV
S
O 27 FEARIREDREL 1644
©OF:El: ES
WIEEF ., 8 R RSB E 2 My~

management is required _ SRy
The above-mentioned | & |
researches and experiments BEDIHDI =TIV
involve frequent use of Safety manuals
chemicals, high-pressure gas, radioactive materials, and
microorganisms. Safety center have established in-house
code of conducts based on the relevant laws and regulations
to ensure that they are handled in an appropriate manner.
They also carefully follow the stipulations of applicable
laws with regard to management and disposal of waste
materials and water.

(2) Work environment
RIKEN Tsukuba branch conduct periodical inspection patrol
in the laboratories in order to ensure the safety of work

REMERH T, D B P FEBR e 75 1 ZHLUET environment and check the soundness of equipment. In

B, sa XS Eh HEAEHE R THY O _ > ¢ addition, we provide safety manuals and circulate monthly
N s — z= R 1 . .

E%E%Uﬁig‘y?&b\ ;Hy?&b\%h_’;):\f@%lﬁ e, (1) Ethical Guidelines for Medical and Health Research report with up-to-date topics on safety and health so that _all

FICODWTHH B Z Al EEZAE LXK d, Involving Human Subjects, Ethical Guidelines for personnel are aware of dangers and hazards associated with

2 LEJo
(4) RERTER - RIRD IR
LEREMER, RRE

(4) BB MEEREFD AR - HESD
B E - IR - FLBRITIS
UTzrk <5 s EMERF D

. == 11p% 2‘:\‘; q 5 . . . . . R .
DOILERA L E, &R S Cﬁeﬁfﬂﬁgﬁin Tesd, EMARINC s f - T sjéffrglfi fgﬁfon from humans in accordance with the applicable guidelines. Ensuring transparency of our operations
HOMERE M CBEIRDOM and training REHMLTNET, and training The concept underlying the guidelines is that both the

Human Genome and Genetic Sequencing Research,
and Ethical Guideline for Human ES cells, etc.

RIKEN researchers deal with biological materials sourced

Institutional officials and the principle investigator are

their activities.

5. BXDBAMHERDICHDEE)

B2 EHMNICEBLT bl f o h dion; d rihts of th HFBRCOFXEFHOEBRLINETORERZHI> T
WK, (1) Act on Welfare and Management of Animals and responsible for protecting human dignity and rights of the T=72 e 2 HMIIC, THEER S EE UADFEE iR FRE

(1) Act on the Conservation and Sustainable Use of
Biological Diversity through Regulations on the Use of
Living Modified Organisms.

It specifies necessary measures to prevent the spread of
recombinant organisms, etc. that we deal with, and proper
procedures for disposal and transportation of waste products.

(2) Genetic Recombination Experiments Committee
Research protocols are reviewed for compliance with the
law by safety committee comprising outside experts. As of
the end of fiscal 2015: 22 protocols were approved (P1-
PIA-PIP-P2-P2A)

(3) Education and training
Personnel who perform genetic recombination experiments
receive lectures on relevant laws, regulations, measures for
preventing the spread of LMOs, and safe handling.

(4) Inspection of experimental facilities and equipment
Tsukuba safety center conduct periodic checks on required
signs and other measures to prevent the spread of LMOs
and inspect equipment in laboratories.

2. FREREE

Proper management for animal experiments

() B DEENCERICETZER - ARAKBSICET

Fundamental Guidelines for Proper Conduct of Animal
Experiments and Related Activities in Academic
Research Institutions
RIKEN Tsukuba branch conduct animal experiments with
consideration of both scientific rationale and animal
welfare, complying with the Fundamental Guidelines.

(2) Animal Experiments Committee
The Animal Experiments Committee comprising outside
experts review research proposals and evaluate them in the
viewpoint of science and ethics. More practically, protocols
are reviewed for the principles of “3Rs”which stand for
Reduction of the number of animals used, Refinement of
experiments for less invasive technique, and Replacement
with alternative technique.
In addition, the committee conduct voluntary inspection and
evaluation every year on our review system, animal
management, animal rearing facilities, and the status of
education and training, etc. for the conformity with the
Fundamental Guidelines. Furthermore the inspection and
evaluation are verified by external authorities.
®Results of voluntary inspection/evaluation for fiscal

2014

Experiment reports: Appropriate: 13; improvement required:
0, Rearing management reports: Appropriate: 6;
improvement required: 0

subjects who provide biological specimens for research.
Based on this concept, they confirm that informed consent
is obtained from the subjects and that all materials are
managed appropriately to protect personal information of
the subjects.

(2) Research Ethics Committee
Research Ethics Committee composed of specialists in
medicine, biology, law and bioethics and lay persons,
review research proposals in light of ethics and scientific
rationale, and approve them if appropriate.
®As of the end of fiscal 2015: 16 proposals were
reviewed

(3) Education and training
Researchers and other personnel receive lectures based on
the ethical guidelines and regulations.

4. ZTDMEEERE
Other issues on safety management

(1) ZeBEHIREEED
HIRD 1 ~ 3DEEMTIE, (LR, SIEA R, B
SV N OAE 75 E OB W EES B AN 2L,
BEDFIIEOHAEEZED, BRIz i
LTWET, £z, WIFEEEY. ZRHOKEIOWTE
ERERYESTL., MEREHAET>TVET,

BRENAEL) OREZZTANTOXY, o, MR
DFRITIZ, FEER 2 RE IR 5 K2 R
SRMTTHAEZHEL. HEIOBEIIEZ IR I XIE3D
TBHET,

For providing an opportunity to know the history of RIKEN and
the significance of BioResource business, Tsukuba branch
welcome common citizens to the tours in our laboratories
including an advanced containment facility (not presently in
use). They hold an annual explanatory meeting for local
residents, at which we thoroughly report on our activities,
especially our safety management practices, in order to secure
transparency of our activities.

gl 0
WIFREDR2EDRE T

Scene from laboratory tours
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Initiatives for the Better Management
of the RIKEN BioResource Center /
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TEREIAS

Budget & Personnel Organization

FE

Budget (B A /million yen)
O EEE3TEEE Government Funding for Operation 2,225
O/N\AF1)Y—RDEEINA User's Fee' 158
ONEPELIEISEE / External Research Grants? 381

1 ER27EERKE, FY2015 achievement
2 BEHEE % 536 Including indirect expenses

A4

Personnel Organization

OHIZEREH . Developmental Research Staffs

360

EFEHIEENAZEE ~ Permanent Researchers 32
EERHIRENRZEE, Contract Research Staffs 44
T ZHIVAZ YT / Technical Staffs 76
ERRIFRRZE 8 Special Postdoctoral Researchers 2
ER 705> L7V T4,/ International Program Associate 1
a7 VY —F 7V I Ak, Junior Research Associates 2
JERE . Agency Staffs 67
EEMRE,/ Visiting Staffs 26
LT - /\—ME/ Outsourcing, Part-timers 110
O=7EE ~ Administrative Employees & Tsukuba Safety Center Staffs 42
(2016.4.1)

I%%é@%@gﬁ

External Research Grants

W 2ERENIBEIFZE Experimental Animal Division
BERHE - E)I%"EE%

& - 18

Budget & Personnel Organization

BAZEEAR

BLRRER
Person in charge|

Gran Representative/Partia|  Period
SRE Sy Ry —RDINE - 177 - 324t .
FT2AFIIAA)Y—2TaVz o b (S NRIEERUREF DNV I Ty T1RF) 218 2012.4-2017 3| B Z
PSRRI OIS L Collection, preservation and supply of rat resources Partial : *°| Atsushi YOSHIKI
NBRP Core facility Upgrading Program (Backup storage of rat frozen embryos and sperm)
o CFBFIkS B AEDBEEHE L RAAI T EE i \
XEA BEMREHENS PREEBAIT R \cB8d BFZE K& 2014.4-2016.3 HARE
Grant-in-Aid for challenging Exploratory Research Study of gliding movement and epithelial-cell adhesion mechanism Representative : | Fumio IKE
found in unclassified pnumonic bacteria of CFB phylum
X I AITHFB Corynebacuterium bovis DIFAEEEE(C
I—H9 (%) HER B9 B3 2014.12-2016.3 HERE
Collaboration with Eisai Co.,Ltd. Study of pathophysiology regarding murine Corynebacterium ' | Fumio IKE
bovis infection
W 2ERAEYIBEF = Experimental Plant Division
BEHIE - RER k- 018 FAZEHARE | EEMRER
Grant Representative/Partial Period Person in charge
MR REAE G A= N
YRR B IE R ST SR 2 Generation of transgenic plants that are introduced the 63?_5 2012.4-2018.3| HHK 2
PRESTO, Japan Science and Technology Agency | designed genes Partial Satoshi IUCHI
o 2y " TS EA B ERDBEREAN = X L DR \ .
é‘(ﬂé *‘:’Z’?’;E*ﬁ;ﬁfh% %%E?.C(C) Analyses of plant defense mechanisms involved in host | o ﬁ% ’ 2014.4-2017.3| RH#
rant-in-Aid for Scientific Research (C) plant specification of herbivore eprsentative Hiroshi ABE
BRI/ N—2 3 AET 00 S L (R L ey
- s R | somaen e B0 B O HENRERHO
HACERMIKE S BERLAT) 2 a o
Cross-ministerial Strategic Innovation m X i ﬁ?_— 2014.10-2019.3 RZER
Promotion Program (Technologies for Development of novel crop protection technologies for Partial ’ | Hiroshi ABE
creating next-generation agriculture, | sustainable agriculture
forestry and fisheries)
TEPDEEESER kL A ED 77 €2 —)L STOP 1
A NEHRERNL BETEEB) | ESHBS A7 ADH T HER DB orsazores FHHE
Grant-in-Aid for Scientific Research (B) Understanding of molecular mechanisms of the core Partial : | Satoshi IUCHI

module STOP1 of plants at acid-related stress tolerance

WiAREFTEIBIFE Cell Engineering Division
BRHIE - E}:@"Eﬁ%

Gran

K& - 948

HZEHAR
Period

EYREL

g e b MR e DUNEE - (R7F - foefit (B ImERER
. . . 3O SDERDINELRE - 171D

F3 7_”//_\’(7—'—') Y—270Yz7h Collection, preservation and provision of human umbilical

MRS LA BEEmEE cord blood stem cells for basic research (Collection of

National BioResource Project umbilical cord blood specimens from three collaborating

banks, preservation and provision of the specimens)

Representative/Partial

paric|
Partial

2012.4-2017.3

Person in charge

NS
Yukio NAKAMURA

b MR IIERATEREAL % FIFE L F AR £ DRI
Development of a new cell therapy using human erythroid
progenitor cell lines

TATTAME  HERE
Collaboration with Astellas Pharma Inc.

2013.7-2016.3

B NIESS
Yukio NAKAMURA

b h R ERETERRARE B LI SR MR A DR 5
Development of a new cell therapy using human erythroid
progenitor cell lines

TATSAE  HEAZE
Collaboration with Astellas Pharma Inc.

2013.7-2016.3

EAITy 4
Takashi HIROYAMA

. S
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Initiatives for the Better Management of the RIKEN BioResource Center

WEYIFHEIBEFEE Microbe Division/Japan Collection of Microorganisms
BRHIE - Bt?%ﬁ%

Gran

RIERATREMEE EtE
HBRIRAR R AN N E R R TR 1 E

AV RO T7ERDEYE RZEFR L LRI MR
RONAF 75/ 09 —(RED S DEIZAED
EMERE 2 —DIER

& - niE

Representative/Partial

HAZEHAR
Period

EUARES

Person in charge

== N = B4 L + Be
Science and Technology Research —RETONAF TV ADIEE - BRERF ISR ﬁ;.ﬂ 2010.4-2016.3 ﬁﬁ.“ %‘E‘KUMA
Partnership for Sustainable Development Development of internationally standardized microbial Partial orlya
resource center to promote life science research and
biotechnology - Isolation and development of
probiotics for livestock animals
S|4 | AR . _ .
XRERTARRANE St/ e NSYRH T b RN B
FFMEEMZE Y b 3 — AR L RE bt +H BE
e B R4 REE DR axic! A8 ARt
Grant-in-Aid for Scientific Research on L ) ) ) ) - 2012.12-2016.3 ;
. " Symbiotic mechanisms of environmental microorganisms Partial Moriya OHKUMA
Innovative Areas "Matryoshka-type ) :
o through advanced genome/transcriptome techniques
evolution
qa 5 BRI DM & R - TRIBA ML AT HENDHEME
SR BEFREENE BEFRA) | omH BB borassores B HE
Grant-in-Aid for Scientific Research (A) Secrets of the tropical crops - contribution of symbiotic Partial o ™| Rikiya ENDO
microbes for acquiring tolerance to environmental stresses
o 2 Bacteroidales B EI D2 EEE & KEF B DFEREDAZH . "
SR RETRERNS BB E) BEROSRECAFANBORMEORR ) (g | 0o KRR
2 T =1 Study on the novel functions of nitrogen fixation and . 014.4-2017.3 :
Grant-in-Aid for Scientific Research (B) hydrogen utilization in bacteria of the order Bacteroidales |Representative Moriya OHKUMA
BRIVA-ZHEROME TS LI AHRFORE
YRS RPMEEME BEBHZEB) | Investigation of metabolic factors contributing to the 718 2014.4-2017.3| B 24D
Grant-in-Aid for Scientific Research (B) efficiency of cellulose digestive systems in insects Partial ’ | Moriya OHKUMA
ORE/NA A T4 IV DA 2 RO — IR - R HNE
XHE HERERNSE ERWREG) |MhHSEORESRURISE BB |yo14.4.0018.3 TE AR
Grant-in-Aid for Scientific Research (B) Metabolome analysis of oral biofilm : Oral disease risk Partial : | Mitsuo SAKAMOTO
indicators toexplore from bacterial flora metabolic activity
BELOHENE AV II—IVELERERTO/NA
THE BETIRERE HEFEE) | 477 ADERALERR _ _ BB s anorrs | AL
Grant-in-Aid for Scientific Research (B) Selection of probiotics for livestocks taking coevolution Partial s > | Moriya OHKUMA
with their hosts into account and their functional
development
R T EEICBEE I A RER DRI EFTHR/ N1 A .
Grant-in-Aid for Scientific Research (C) Analysis of microbial community structure in soil animals  |Representative Toshiya IIDA
for development of microbial bioresources
N _ WEME RN/ A AR AERRUEEREY D .
7*77"/7 ;j\:lﬁjﬁﬁ;ub $E’g*”ﬁﬁf£‘,£§§@'%ﬁﬁ;‘ﬁ 2012.4-2016.3 j(?.é: @'H_j:
Collaboration with Synaptech Studies on efficient recycling of biomass and industrial ' | Moriya OHKUMA
waste by microorganisms
‘ P EREREAMD S DBEL LK@ RMEM DR
FHEETE HEME BHERAT R I8E
Collaboration with NIPPON STEEL & The evaluation of iron corrosion induced by 2013.10-2016.3 Takao INO
SUMITOMO METAL CORPORATION iron-corroding microorganisms isolated from crude oils 2ad)
and steel materials
HERE A/ N—2aVAETET T L (R . e
- it FRTRE s BB O e SO I BRI D
RRMKERRNERI) "
Cross-ministerial Strategic Innovation g . . P2k 2014.10-2019.3 *E.E‘ Bt
Promotion Program (Technologies for |Development of novel crop protection technologies for Partial Moriya OHKUMA
creating next-generation agriculture, |sustainable agriculture
forestry and fisheries)
WERH 1 /N—IVARET OSSR | o
A EE R FE 2B R ) FH AR G B E L E D e & O o xR & T D _
Cross-ministerial Strategic Innovation | F%E 18 2014.10-2019.3 fEH 7T
Promotion Program (Technologies for |Development of novel crop protection technologies for Partial Gen OKADA

creating next-generation agriculture,
forestry and fisheries)

sustainable agriculture

Continued on the next page

WHEMMEIBIFZ (§%) Microbe Division/Japan Collection of Microorganisms
EEHE - E}I?‘ﬁﬁ%

Gran

O EDHIC BT 2 ERMEN SR DB R

R - 1

Representative/Partial

Budget& Personnel Organization

BiZEHAR

Period

HELARESR

Person in charge

MXEE BN RERBIES BEFME (B) | Comprehensive analysis of species diversity of R*E 2015.4-2018.3 =ik 1t

Grant-in-Aid for Young Scientists (B) eukaryotic microorganisms inhabiting the forests in Representative : | Rikiya ENDO
Japan

2 2 P gpanssermoe | One Fungus One Name (CXHIS L e BER DD IEAER D .
i o g Exgoraory o | T RE  otaasoirs BBET
The revision of yeast classification system based on the | Representative o ** | Masako TAKASHIMA
rule "One Fungus One Name" (Melbourne Code)
PNREAEE A REEIZRR —ROHZTEN b MEADSDEEE MM O ER S ZONEE L .
A reslearch grant from the Institute for UINAA ) — Rl = +212015.4-2017.3 S JER
Fermentation, Osaka (IFO) Isolation of yet-uncultured microorganisms from the Representative : | Mitsuo SAKAMOTO
’ human gut and maintenance of microbial resources

USRI SEEARS|ISRITHENDTAE= VIR | e e
: 7 o | DBA3E 4

Steel Foundation for Environmental Protection Development of a novel technique for monitoring Representative UGl Takao IINO

Technology

iron-corroding microorganisms

W EIREEM TR Bioresource Information Division
BEEHIE - E)i%‘%ﬁ%

Gran

AAEHX CHLE L et B EIRIR DA

K& - 948

Representative/Partial

el

Period

HYARES
Person in charge|

MRS BFR B S 28R (C) A study on the indicator correcting the influence of ﬁ*_ﬂ 2013.4-2018.3 KHEOE/?MA%NO
Grant-in-Aid for Scientific Research (C) Japanese authors’ articles Partial

s BREY/ LEEFIVE LR ERFE L DR AKFIE AE BE
YH% ﬂ?ﬂ%ﬁﬁﬁbﬁ gﬁm% (A) * . . ﬁ;ﬂ 2014.04-2015.3 o
Grant-in-Aid for Scientific Research (A) Lnstﬁ]%r?)tr?r?]:ttg (gi;yeg(f)rr:]%csleac;tlg%(sjzﬁuence evolution Partial Satoshi OTA

. EBRATTUTIL - VY —203IBIcbEIEHLL \

SRHE REMRERHEE KMz iR R B AT DR K= 2014.4-2017.3 XHF R
Grant-in-Aid for challenging Exploratory Research Development of new indices for institute's impact Representative : | Ko AMANO

based on experimental material citation

. P
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Initiatives for the Better Management of the RIKEN BioResource Center

WE T EEB MR Bioresurce Engineering Division
BRHIE - E)i%'%%%

Gran

RURAZERWT/ LRERBLRFOREEZDIGA

& - 9

Representative/Partial

HRZRHAR
Period

BLUARESR

Person in charge

XHE RFMREmiE BRBHE (S) Identification of factors endowing the genome with a & . 12011.4-2016.3 AN=RE
Grant-in-Aid for Scientific Research (S) high plasticity in the mouse and their applications to Representative Atsuo OGURA
biomedical researches
YRIG RIS SRS FeiiaEme | RS ERMZ AV ERY A VIVDIEI TR T1 7 . -
Grant-in-Aid for Scientific Research on AEALDmR o & ~ 12013.4-2018.3 N ZEB
Innovative Areas Analysis of epigenome dynamics in germ cells by Representative Atsuo OGURA
nuclear transfer
\ 2> 33 REREZ—7 b NS URTT Z YT EORMEED
SHE RETIREEYS BENE B) | BES S ArtoRE ’ BIE || B ET
Grant-in-Aid for Scientific Research (B) Technological development and practical verification Partial i "~ | Keiji MOCHIDA
of next generation targeted transgenesis method
BEFERBEE - FEFR ST HEAR TSR THRIDIZISAEIC K D2 — I AFTEM T L -
Collaboration with SHIONOGI & CO., Ltd. | JLF—ET )L U ADIESR 2013.4-2016.3 | VB ZBB
and Tokyo Metropolitan Institute of Medical | Generation of mouse models for mite/pollen allergy : " | Atsuo OGURA
Science by nuclear transfer using antigen-specific T cells
HTAR DNA A F ) LB F 2 FE LN e iPS #BRRER SR O
XRE BEMRERYE EFHE (B) gﬁ)@%’# Z;Erc?vgm:eit Zf?j&i ramming effiiency in K& 2015.4-2017 3 JHh EiE
Grant-in-Aid for Young Scientists (B) induction of IPS cells by newly identified DNA Representative Yuki HATANAKA
demethylation factors
o BEBRBLUORZAT7A RAZANGEWI VRAREET .
YHE HEHRERYS BEWE C©) | heh b Lot any i ? RE |0 0e 4015 | FE B
Grant-in-Aid for Scientific Research (C) Development of preservation and transportation methods Representative T ~ | Keiji MOCHIDA
for mouse embryo and sperm without liquid nitrogen and dryice
NP R READEDIEBLICEDNMEHRT VAINFORERE N
SRS HETRIENS BEFIR ©) | D@k I - R a0ty 3 | R R
Grant-in-Aid for Scientific Research (C) Rescue of age-related meiotic segregation errors in Representative : " | Narumi OGONUKI
mouse oocytes
NRBRENE//O0—FIVTEREL e 72—%NT5
YRE HEHRERYS BEHR ©) | hkismomn 518 FtEET
Grant-in-Aid for Scientific Research (C) Analysis of immune systems mediated by antigen-specific Partial 2015.4-2016.3 | iimiko INOUE
monoclonal T-cell receptors
= b A o b SEETFRET—E-£ Y FOIE - RO HOEHH
EOBIICSBUBER T —=ID e Bt OBSE (vt 0o FOBHEBRRONE) | ym I
SR OVI d . : Y izl } =33
- . Development of innovative technologies for genetic - 2014.4-2017.3 Atsuo OGURA
Brain Mapping by Integrated ) engineering and rapid reproduction of the marmoset Partial suo
Neurotechnologies for Disease Studies (Development of microinsemination techniques in marmoset)
_ AT = - =
mﬁﬁaﬁkl&m%%ﬁ%%ﬂbﬁiﬁ ?éé%%%ﬁg%g!&%@%%747m RNA t&w&% {‘E?‘% 2015.4-2018.3 #J: %%%
The Naito Foundation Subsidy for Female | Anajysis of relationships between microRNAs located Representative a " | Kimiko INOUE

Researchers after Maternity Leave

near imprinted genes and placental hyperplasia

NIRRT/ LBRERETE MBI S F — L Technology and Development Team for Mammalian Genome Dynamics
;éﬁﬁﬁﬂg'ﬁiﬁﬁ%

ran

RUAZRBWY/ LBERBCEFDRELZDIGH

& - 71

Representative/Partial

e

Period

BIRRES

Person in charge

-

XA HEMRE#EDE BEAR (S) Identification of factors endowing the genome with a 4348 2011.4-2016.3 FafER St
Grant-in-Aid for Scientific Research (S) high plasticity in the mouse and their applications to p rt'_l e 2| Kuniya ABE
biomedical researches artia
RIS RS HREEES EEMEA) HERIFAEIETZEICEH TS GARP complex DI&E| o A B
Y ey The role of the GARP complex during tissue ve 12013.4-2017.3 A
Grant-in-Aid for Young Scientists(A) differentiation Representative . -3 Michihiko SUGIMOTO
XREHEARRE Y VR EAWGEGE T 1V R L
ol N — ) .
Yﬂ%\ ﬂ?ﬁﬁ%%ﬁﬁ}]ﬁ REHZ (A) iﬁﬁééf gfizﬁ{ffs;cjlls/? 12%2 X-inactivation Re rl_steﬁmative 2014.4-2018.3) 5T 3B
Grant-in-Aid for Scientific Research (A) visualization mouse resource and development of model P Kuniya ABE
mouse for X-linked genetic disease
. HEGMBRICHIIEIES/ LEREE M-I UXIRIER
STRE MEFRIMES FXTRANR | opmpoteT s/ LR ) s Lo
Grant-in-Aid for Scientific Research on Epigenome analysis of developmental transition points Representative Az Ilf‘l[fr'ﬁ EajlllﬁBE
Innovative Areas and comparative epigenomic study of human and mouse Y
primordial germ cells
TEIIRT Ay TR E DI ME DR EIRES
SR RFTRERS BB () | FEREURIOFHE BB |5015.4.2016.3 BB
Grant-in-Aid for Scientific Research (A) Detection of chemical substances with epigenetic activity Partial : *“| Kuniya ABE

to protect environmental risk by the adverse outcome
pathway approach

Budget& Personnel Organization

W< I ARIBAMREITBIFF — L Technology and Development Team for Mouse Phenotype Analysis: Japan Mouse Clinic
%ﬁ%ﬂ% 0 Eﬁ%ﬁ%

ran

RORAZERWT/ LEEANRLEFDORELZDISH

RF - 18

Representative/Partial

BiZEAR

Period

ELARER

Person in charge|

YRE REeEmEiS 8T (S) Identification of facors endowing the genome with a 5348 2011.4-2016.3 B s
Grant-in-Aid for Scientific Research (S) high plasticity in the mouse and their applications to Partial s "~ | Shigeharu WAKANA
biomedical researches
FREREZPIOE T HIEMREDEFIERZ IR
YRS RNEFRERES BB A) | TAVIARARIT AT LOEE RE 01440017 3 B 58
Grant-in-Aid for Scientific Research (A) An establishment of mouse phenotyping system for Representative ’ "~ |Shigeharu WAKANA
verification of the neurobiological infrastructure on the
psychiatric disorders
t r GWAS 7—ZICED W\ e Ahr BEERSEE DN F .
XHE HEHREEYS BEIR (A) | #iH0Es DB 015400163 DR
Grant-in-Aid for Scientific Research (A) Molecular mechamisms of developmental neurotoxicity Partial ’ | Shigeharu WAKANA
of Ahr based on GWAS data
K1 £ D 112 N MEEETRI ST e 5
XHE N EmES RIS (C) Mr;?e?:ularﬁfsés?fﬁ thf&igxﬂir?goihziaif Fliijlze 2 i . 12015.4-2018.3 EEiAY 5
Grant-in-Aid for Scientific Research (C) . Representative : *~|Masaru TAMURA
gene and synarthrosis
X YARRIHMEREIC S UFE SN FORERER i
XRE BPHRERS BEHE C) | THRRISERTORR R 01440017 3|58 BRE
Grant-in-Aid for Scientific Research (C) Exploration of genes responsible to abnormal behavior | Representtive Tamio FURUSE
of adult mouse caused by malnutrition in fetal life
BER - 7IT7EVEFAIVARR N
B [OTEOFTATRTRER | g2 sEmmEs—2 e I
Japan-Asia Youth Exchange Program in (E20150612035) d E.”&ﬁ
ScFi)ence g & Course B :Collaborative Research Activity Representative 2015.4-2016.3 Shigeharu WAKANA
(SAKURA Exchange Program in Science) Course (E20150612035)
V70753 EiERALIRIEBGEEEIEEEHE
HEART HEMHARE DREREBITRRAT EI TR

Collaboration with Kobe University

Genetic screening and analysis of dominant mutations
causing embryonic

2010.10-2016.3

Shigeharu WAKANA

BRENAZ HEME

SOV RYZDNADY I T = v IR I ADMERENRIGE
BRAT

2010.10-2016.3

BR IR

Collaboration with Jichi Medical University Comprehensive phenotype of the mitochondrila DNA Shigeharu WAKANA
congenic mouse
N RIRCBIFBIEI 2T v VBRI 8D
WRERERAY HEHZE KRR OEGTRIROMERBIZ RN B IR

Collaboration with Tokyo Medical and
Dental University

Comprehensive analysis of phenotypes and gene
expressions for epigenetic mechanism in mice

2011.4-2016.3

Shigeharu WAKANA

RRMPEAEEHERT HEHE

Collaboration with Tokyo Institute for

N URICEITHREREEIEREICEI I 2R R Y T —
A ERETE

2012.4-2016.3

X R

Medical Science Comprehensive network of a mouse visual and Shigeharu WAKANA
auditoryfunctional system
RER R UBHFMREMEDI DR =0 Z I 2 1d4

BEERAZ HEMZRE H KLU Tysnd1 (CEE T BHAZE P

2013.4-2016.3

Collaboration with Saitama Medical Analyses of the genes, |d4 and Tysnd1, that control the Shigeharu WAKANA
University crosstalk between lipid metabolism and osteoblast
differentiation
LEEAY HEAFRE FRNDES FRBT Y ADBRNRILRIN T
= =5 =

Comprehensive phenotype of the novel photoreceptor

2014.4-2016.3

Collaboration with Nagoya University deficient mouse Shigeharu WAKANA
BEERAS HEHE IBCAP B FHE R 7 ADRBFFEHIRIRE AR B XS

Collaboration with Saitama Medical
University

Metaboric phenotype of the IBCAP genetically modified
mouse

2014.6-2016.3

Shigeharu WAKANA

BBFIARY HEHZR
Collaboration with Showa University

T TARRYF VBB FRER TV ADK B ER
IRBUERAT

Metabolic phenotype of adiponectin related genes
modedified mouse

2014.9-2016.3

EX XA
Shigeharu WAKANA

Continued on the next page
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B I RARIBAEIBIFRF — L. (§5) Technology and Development Team for Mouse Phenotype Analysis: Japan Mouse Clinic

BE2HE - HRES K& - 748 DRZRHAR | BEBIRESR
Grant Representative/Partial Period Person in charge|
ERERKY HEHRRE ST S R
> A N FOMRAU 1 IR DRRAT 2014.12-2016.3| 0 0
S%Ueargi?yratlon with Kansai Medical Analysis of physiological roles of protocadherin 1 Shigeharu WAKANA
N ” AIBRENERT Sy T EFIALIEO— FREERNAE
SEAARF  HEIHZE BFERIVADRRARN EI RPE

2015.1-2016.3

Collaboration with Kumamoto University Phenotype analysis of INcRNA mutant mouse lines Shigeharu WAKANA
using exchangeable gene trapping

- _ ElonginA /w7777 kU A DNBFERFRIRE DR -

BHIAE HEHE . - ; e R

Collaboration with Kochi University z‘;’:s";ehens“’e phenotyping of Elongin A Knockout 2015.4-2016.3) oy chart WAKANA

e _ ENURYY—Z2 T TIRENTRAE R U ADEIR

FURAS HEHZE FRYE IR 2015.6-2016.3| 1% KPR

Collaboration with University of Tsukuba Gene mapping analysis of the ENU induced mutants in ’ " | Shigeharu WAKANA
mouse

FEEHVAL V2 — (ZFEHTR) < R -

Study Commissioned by Chiba Cancer AOARIORSIEHEAR 2015.6-2016.3| 210 P

Center Safety evaluation test for novel anticancer drug Shigeharu WAKANA

R ) ) VWMEBEREFIY YT =y I I ADEEN T
HFIRAT EBRMRRET) - a7 71 Y5 DIER 2015.6-2017 2| BoR RFE
Study Commissioned by Nigata University Gene profiling for the congenic strains of Vanicing : " | Shigeharu WAKANA

White Matter Disease mouse model

WEEET)VELMZERFF — L Team for Advanced Development and Evaluation of Human Disease Models
%ﬁ%‘]f‘g . E}I?%ﬁ%

ran

<X ARBOMBIAA IV Y LETREERIIC K BN i
SEBEDARTEAREE

R - i

Representative/Partial

BHZTEAR
Period

ELARER

Person in charge|

34 & (e b
Yﬂé ﬂ?ﬁﬁ %%ﬁﬁj}ﬁ EIRHZE (C) Development of analytical bases for presbyacusis Representative 2014.4-2017.3 iﬁfﬁ I\//IEIIN OWA
Grant-in-Aid for Scientific Research (C) mouse model using intracellular Ca?* dynamics

observation

SRR - B R T aRIC L 2RENNELR S —_—
XRE REHREmENS BEmE B) | P 518 . R
Grant-in-Aid for’gcientiﬁc ReSearCh’(LB) Integrated therapeutic strategy based on pluripotent stem Partial 2015.4-2016.3) 55amu MINOWA

cell transplantation and gene manipulation for

inner ear disorders
BAERMRRAREE BattRERAL ; y =_ N R
= o) iﬁfﬁiﬂ?ﬂ)ﬁ% E)g#m%%ﬁ-r LIRSS UEHE 348 ] EEas oh

use deafness models and their - 2015.4-2018.3

Practical Research Project for Rare / Intractable Partial Osamu MINOWA

Diseases (AMED)

analytical evaluation

TR ARRRE —XHIEHNER SOV L
RERDAARHEED2HDY —RXBHE
REMRE

Project for Development of Innovative
Research on Cancer Therapeutics/Support
for development of innovative research on
cancer therapeutics

BHHDARBERRDZHD/NA RIV—T Y b RT1)—
ZUUER. RUBEAVZNS FDPOCEIEE
PR D3N ETH

HTS screening, in vivo POC studies of target molecules
and preclinical experiments of their inhibitors for the
development of innovative cancer therapy

2011.12-2016.3

H E FRAC
Maki INOUE

WFIREE T AERMRFEF — L Mutagenesis and Genomics Team
BERHIE - E}i%ﬁ%

Gran

EERT/ LEFICE DIV RA L TEME R L RR T
EHBERR R FHEEDHEL

1% - 5348

Representative/Partial

Budget& Personnel Organization

FRZCHARS
Period

HLHRES
Person in charge|

ORI ST EE S S (A) ; : , RE | o012.4.0017 3| 1EE ¥—
Grant-in-Aid for Scientific Research (A) Detection of mouse germline mutations by ultra-throughput | Representative G- 3| Yoichi GONDO
genomic analyses and development of the risk assessment
system for low-dose mutagens
Sufu RZRATEI TR Z AW NV IRT FIVEER
XA NEFRRmES Bumss C) | FOBURMERORS RE |0 oorpsl BB R
_in-Ai ientifi ucidation of regulatory mechanisms of Hedgehog- - 4- . ;
Grant-in-Aid for Scientific Research (C) signaling transcription factors by Sufu point mutant mouse Representative Shigeru MAKINO
strains
FoaFNAAYY—2TavTob s || DFREBEGICEDREIIRT/ LSS LU
. MEH e LN\ N N
J LERSERFETOIS L WERELLF - , HRE | g15.41.0016.3| TEHE ¥—
National BioResource Project Genome Sequence and structure determination and open to public Representative : *°| Yoichi GONDO
. . of reference mouse genome based on long one-molecule
Information Upgrading Program sequencing
| D FERBRFICE D UBEY YRS/ B LU
s SN BEREERFCBITDX VAT LD 153 FREDNA
ENDEEFHEA KRR I VT R 0): _ _ W E—
Collaboration with National Institute of One molecule sequencing of high-molecular-weight 2015.11-2016.3 Yoichi GONDO

Genetics

mouse genomic DNA sequencing for sequence and
structure determination and open to public of reference
mouse genome based on long one-molecule

W RARIBAANRCFIZERIF 1 = v b Technology and Development Unit for Knowledge Base of Mouse Phenotype
ﬁﬁ%’]fg o E}I%ﬁ%

& - 48

Hg AR

HUARER

ran

ERIFDFR - BE T —2EERAO D DIBREXI

Representalive/P;rtiaI

Period

Person in charge

MHE &

3 A R BARR T . Pasl . -
étﬂé MFEEREE BRI B) | pmet TR 12015.4-2018.3| Hiroshi MASUYA
rant-in-Aid for Scientific Research (B) Development of advanced technology for Representative
interoperability of biological measurement data
NAAYATVRT—AN—R /2 —
=Nl i:3 - AR AT EMEBRBED T/ —LFET—2N—R R=E 2014.4-2017.3 MR B
Projects of Database Integration Development of the integrated database of phenome Representative : "I Hiroshi MASUYA

Coordination Program/ National
Bioscisence Database Center

W RIBEHERFZT S /U — 7 Shinozaki Research Collaborative Group
EEHE - Etb"%ﬁ% E

S

HiZHAR

HEUHERESR

Gran

XHE BER &S BEME (C)
Grant-in-Aid for Scientific Research (C)

YR T I VRO L ASEICE T HHEEL
IR

Functional analysis of plant polyamine transporters in
stress response

Representative/Partial

(A"

Representative

Period

2013.4-2016.3

Person in charge

B S
Miki FUJITA

. o
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Evaluation System in RIKEN

Self Evaluation

BH7ZENAHT)—hT2))

RIKEN Advisory Council (RAC)

EPNsMEE LSS Z— ACERRICKD, B OIGEI 4Rz i,
HHRISHUTHRE,
Made up of Japanese and overseas experts and the chairpersons of the Advisory
Councils of each of RIKEN’ s institutes and centers, the RIKEN Advisory Council
conducts evaluations of RIKEN” s activities as a whole, and formulates proposals
for RIKEN’ s president.

RIKEN
' [ ]
RIKZN
Since 1917
RIKEN BRC

EE:BRC

‘ TRITATBOE NS

Evaluation as
independent administrative

A I VARY. & % Ly VA &/ iV ERY s Ly oIV institution

BioResource Center Advisory Council

Divisions,Teams and Unit

i
ff

Y —ZREEAR

Resource Committees

ZNTNDNAF) Y — BT 2R i 75 # - i
ZDOWVT, BIE -5,

Every year, the Resource Committees offer advice and
formulate proposals concerning guidelines and

strategies for each of the bioresources held by the
RIKEN BRC. (April 28, 30 & May 25, 26, 2015)

WERERA - 1 /=Y 3 V5
Council for Science,

FENAMEHE 1048 Y —ABREAR, LEa—RERICED, Bt Technology and Innovation
BRC DB &M ZFHEL. Y 2—RICHLTHELRE,

Made up of ten Japanese and overseas experts and the chairpersons of each of the
Center’ s Resource Committees and Review Committees, the RIKEN BioResource
Center Advisory Council evaluates the BRC’ s activities as a whole, and formulates

proposals for the BRC’ s director.

> 3

LEai—FES

Review Committees

SRR HE R TN A A — Z BT 7 0
75 LB % 6 MIFABEDRIITH U, 2 ~ 3EC LIS
i ONCBIE - $25

Every 2-3 years, the Review Committees evaluate the
outcomes produced by six laboratories belonging to the Key
Technology Division and the Bioresource Frontier Programs,
and offer advice and formulate proposals.

)V —ABRSEER

Resource Committees

VY =AM EZARIEATOXRDEXSIAT

bnElic,

ZTNZENOERE M LOFM, IS 3 http://ja.bre.riken.

jpfinfo/inform.shtml \Z TN L TWE T,

KEREYIGTEE 2= 201545425 H
KEREYI G EE = 20154E4 30 H
ARG R B 2= 201544 A28 H
BIETFMRBEIEE R 201545 26 H
MMM RGTEE S 20154E4 A28 H

The resource committees were held on the following dates as

listed in the table. The evaluations and the advice from the

members of each committee can be found at

http://ja.bre. riken.jp/info/inform.shtml

¥
Evaluations
B RINAFU—hAToo)b
20164E12H14H~16H
Resource Committees
Resource Committee of Experimental Animals
April 4,2016

Resource Committee of Experimental Plants

Resource Committee of Cellular Materials
April 12,2016

Resource Committee of Genetic Materials
April 11, 2016

Resource Committee of Microbial Materials
April 13,2016

Review Committees

Resource Committee of Experimental Animals

Bioresource Engineering Division

Technology and Development Team for Mammalian Genome Dynamics
Technology and Development Team for Mouse Phenotype Analysis
Team for Advenced Development and Evaluation of Human Disease Models
Mutagenesis and Genomics Team

Technology and Development Unit for Knowledge Base of Mouse Phenotype
April 8, 2016

May 25, 2015
Resource Committee of Experimental Plants
April 30,2015
Resource Committee of Cellular Materials
Aplil 28, 2015
Resource Committee of Genetic Materials
May 26, 2015

Resource Committee of Microbial Materials

April 28, 2015

2016FEDFE
The Schedule in 2016

)y —RBEEES

EBRIYIRIEE R
ES N S B

20164 H4H

FfA R R B 2016454 A 12H

BIETHMRMGERES 2016%FE4H11H

WY R R E S 2016E4 A 13H

LEa—&&=

(NI Vit 5 YT

IRIET /) INBN MR BT — L
R ARBIEHT AT — L

BT T VR R T — L
HORZZ S W5 B FET— L

U ARBRER L LRI L= b

201654 A8H

INAF VY =R Z2=T RINAF)—=hD>2)b

20164E6H27H~29H

BioResource Center Advisory Council Meeting
June 27-29, 2016

RIKEN Advisory Council Meeting
December 14-16, 2016

B
il
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