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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. @

A/ N=2 32 % EH BT TRIERM N\ T IR ZE R T %

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 RESEARCH 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 Research Center will continue to embrace diverse challenges

for the global advancement of science.
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Technology and Development Team for Mammalian Genome Dynamics
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Technology and Development Team for Mouse Phenotype Analysis: Japan Mouse Clinic Team Leader Masaru TAMURA, Ph.D
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Next Generation Human Disease Model Team
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Plant-Microbe Symbiosis Research and Development Team
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Shinozaki Research Collaborative Group
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Director Kazumi KAWASHIMA

Tsukuba General Affairs Section
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Tsukuba Finance Section
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BioResource Research Center Promotion Office Head Kazumi KAWASHIMA (concurrent)
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Tsukuba Information Systems Office Head Motoyoshi KUROKAWA, Ph.D
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Tsukuba Safety Center Head Shigemi SHINOHARA
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Research Ethics Committee
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Recombinant DNA Experiments Committee
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Animal Experiments Committee
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Bioresources are essential experimental materials
for researches in life science and innovation based
on the life science. In January 2001, RIKEN
established the BioResource Center (BRC) at the
Tsukuba Research Institute as a core base for the
bioresource infrastructure in Japan. Since its
establishment, RIKEN BRC has been focusing on
the major bioresources; i.e., experimental mouse
strains, model plants, cell lines of human and animal
origin, genetic materials, as well as relevant
information associated with these bioresources. In
2005, microorganisms have been included in the
repositories. RIKEN BRC has been mainly
collecting bioresources originally developed in
Japan, so as to become a unique facility serving the
world, by support of Japanese government, RIKEN
and especially research community.

Today, RIKEN BRC has grown up to be one of the
three major repositories for each bioresource in the
world. In these years, we have provided 15,000
items annually, over 260,000 items since the start of
our operation to approximately 7,200 domestic
institutions and 5,500 overseas institutions in 71
countries. In addition to these operations, we are
engaged in Key Technology Development Program
for effective and efficient preservation of
bioresources that ever increases in number as well
as in Bioresource Frontier Program for charactering
bioresources and developing novel bioresources that
meet the social and research need. In April 2018, the
name of the center was changed to the BioResource
Research Center (abbreviated to BRC as it was
before), and RIKEN BRC has further strengthened
R&D to promote development of bioresources and
to enhance their utilization. In this way, foresight
and outstanding leadership of Dr. Kazuo Moriwaki,
the founding director, and Dr. Yuichi Obata, the
second director, and the unremitting efforts of all the
staff, have made RIKEN BRC well recognized
bioresource center worldwide.

At present, numerous new bioresources are being
developed in a wide range of fields of the life
science, with the advances in genome science and
the emergence of innovative genome editing
technologies. These are experimental animal models

Greetings

for senescence and rare or intractable diseases in
humans, cell lines containing pluripotent stem cells
such as disease-specific iPS cells, plants and
microorganisms that are indispensable for increasing
food production and for solving environmental
problems and health/medical care. They also include
genetic (DNA) materials derived from the
aforementioned bioresources. There is also a
growing need for bioresources with multiple gene
mutations in addition to single gene mutation. Under
such circumstance, we anticipate that secondary
bioresources newly developed by research
community using resources provided by the
bioresource centers will increase in the future.
Therefore, we think that the important mission of
the bioresource centers is to drive the circulation of
bioresources between the bioresource centers and
the research community to stimulate the life science
and innovation. RIKEN BRC will strive to continue
contributing to promotion of the life science and
industry by collection and dissemination of the
cutting-edge resources newly developed by the
research community.

RIKEN’s fourth mid- to long-term plan, which
started in April 2018, has entered its third year since
April 2020. In 2019, RIKEN BRC received
invaluable advices and recommendations from the
Domestic Resource Committees, the Domestic
Review Committees, the International Advisory
Council of RIKEN BRC, and finally RIKEN
Advisory Council. Based on these, RIKEN BRC
will work to further upgrade the world’s top-level
bioresource infrastructure with three mottos, “trust”,
“sustainability”, and “leadership”. We look forward
to your continuous support for our operations of
RIKEN BRC.
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Activities in the RIKEN BioResource Research Center
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Highlights of the Year
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The 7th BioResource Research Center Advisory Council
Tho Tth Mesting )
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The 11th Asian Network of Research Resource Centers (ANRRC) International Meeting in Los Bafios,Philippines
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RIKEN BioResource Research Center: Open Days/ Tsukuba Chibikko Hakase
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The 6th WAKATE BRC Conference
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Activities in the RIKEN BioResource Research Center
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EFE#  Global Cooperation
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prosperity of humankind. As of 2018 year-end, 108 institutions
from 16 countries and regions 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

EBI
Sanger Instituto

Ganomae
Canada

MRC Harwell

Institute
Tha Centre fior

Fhenogenomics [TCF)

Children's Hospital

Dakland Resoadch —?

Institute

— Jackson Lab

Charles River

UC Davis Laboratories

#.
|
I

Helmholtz Zentrum
Munich (GMC)

CIHR
: - Czech Cantre for
PHENOMIN ——@ Phanogenomics [IMG)

MARC, Nanjing — g - /
\ CHR Monterotondo [IMC) i,

Efforts to Internationalize

Korean Mousa
Phenatype Consortium

RIKEN BRC

CAM-SU GRC, Suzhou

National Institute  Universitat Autdnoma

% As varieties and quantities of bioresources needed for R&D have contribution to the effort of declaration of the ANRRC Charter e |r,u||p_- :{ " g i kg %
gg far exceeded the capacity of a single biorepository or even a under principles including “cooperation and sharing ;'Mrmltlnf PCOOP "‘““""'}"JZ?E?J‘”""'“ g.?
g single country, international cooperation and competition are responsibility ”, “freedom of academic use and publications using | wtcn @
Eg urgently needed. RIKEN BRC is proactively promoting research resources” and “compliance with the Convention on E;Bf
é international collaboration in the field of bioresourses. Biological Diversity”. Furthermore, Dr. Obata, Director of c
®AMMRA RIKEN BRC, was appointed as ANRRC president from 2012 to
TIT Y RGN FE R Y — A i W (Asian Mouse 2016. The ANRRC has held 10 international meetings including
Mutagenesis and Resource Association; AMMRA) l&, I 2 — % the pre-meeting so far, and the 10th meeting was organized by the IMPC D& NNAZS RS
YIERURABFEY T AV —AOMBZRET B THDT Y Korea National Research Resource Center; KNRRC and held in Figure IMPC members
7 HHEZ HINE LT, 2006 FICFR ENTz, HFBRCIEZO Seoul in 2018.
BRVIAYN—=L UTIEHILTHD, 20134FICITITIVAE @®IMPC post-genome project from 2001 to 2010. Since 2011, Dr. its activity in 2003 with 11 countries as the members. Under the
WA o> Y — ¥ 7 L (Asian Mouse Phenotyping E R 7] « Ty ARBIRZ AT U TiFLEE Masatomo Kobayashi, the head of Experimental Plant Division supervision of ISCF, International Stem Cell Initiative (ISCI) and
Consortium; AMPC) & & [E T2 8 I E Zifzr ML, & THRAEEAREI Oz BIETIOMEAL LT20114FE9H has joined the Committee, and has been collaborating with the International Stem Cell Bank Initiative (ISCBI) were established
5IC, #1208 AMMRA-AMPC Zi#7% 201942 H20H ~21 H International Mouse Phenotyping Consortium (IMPC) AY #% 17 & overseas members to promote the current project, “From bench to in order to standardize culture method and relevant technologies
WAV TRIE LTz, Nizo BRCIEXZNIZBE L, BRCEMDI VRI T Lz 20 bountiful harvests”. in the field of stem cell research. RIKEN BRC is a member of
The Asian Mouse Mutagenesis & Resource Association 172720 IMPC DRHIC K DB T HERED MR, RIS @®ICLAC both ISCI and ISCBI and is contributing the field of stem cell
(AMMRA) was founded in 2006 with the aim to facilitate BLIMROERE, ZIUHESRIFERITE. HEWIEFIFEH D International Cell Line Authentication Committee (ICLAC) I, research.
development and utilization of mutant mouse resources in Asia. SIEORIWEH ORI R, BEICERAERBERERRINIC N LT ESHIRZ M U 2t a3 o= 7o SR 528 @WFCC . . .
RIKEN BRC has worked as a founding member and hosted the ZREERZ THTEDNHFTE S, 2019FBHE 14 DE &M ZHIC, 202FICRE LZEEHEBETH S, HPIBRC, WI:CC((World Federation for C‘ulfure Collections) (3, #EH)
8th AMMRA meeting in 2013 jointly with the Asian Mouse EHAMELTWS (KD, KE ATCC, HEEECACC, RAYDSMZ7ZEDHF 11 7 *;R iﬁ%rfxﬂ]ﬁ@?ﬁ%k@‘%ﬁ\i%ﬁﬁh‘/ﬁ— ) ﬁ}b%j—jl/
Phenotyping Consortium (AMPC). The 12th AMMRA-AMPC International Mouse Phenotyping Consortium (IMPC) was DOFEMIN VAN S L, GRS S B L 7% 73 \/%?Z%@‘% BRI F o BT — 7 BB L TREL TS
joint meeting on February 20-21, 2019 was organized by the established in September 2011 expanding international WA =T AICHIET B2 DR — L=V OERK « 0, i?’:lﬂﬂié&@ WDEM (Woid Data Centerjgfor Microorganisms)
Australian Phenomics Network in Melbourne, Australia. collaborative networks in phenotyping knockout mice, with the FEOEHZ1T-> T %, 77, Nature G5 1 B EHAL F 283 L. 3, ALTY 2T ORARKCET SHHE XL TS,
@®ANRRC goal to publish an Encyclopedia of the Mammalian Genome a3 2 =7 \OEFEEE 2 ki L THEML T 5, JCM‘O)Q}%%J@iLi WFCC @IE%LCE#BEUH; WECCEDR
TITHEER Y % — 3y T —727 (Asian Network of Function. RIKEN BRC has committed to this effort, hosting In order to eliminate the use of misidentified cell lines from the U R RO TS, It ICMIEFRA 7‘;1‘—9%%&@‘
Research Resource Centers; ANRRC) (&, 21 I B ki symposiums two times. Outcomes of these collaborative activities community, the International Cell Line Authentication Committee BT LIE Lo TWDCM DFEY —/L O SR 0 BT 5 /)
BB EEROFHEHHO) Y — X DR Z e L, will greatly contribute to enabling delineate of biological function (ICLAC) started its activity in 2012. Major cell banks around the LT%,
B2Edffi A I R—2a BHEL, 797 HIBORZDIEIE, of each gene, a better understanding of diseases, drug discovery world such as RIKEN Cell Bank in Japan, ATCC in USA, The WFCC (World Federation for Culture Collections) has been
K27 V7 OECKITHT B 2 EL. 2 DZEkRI and development as well as prediction of potential side-effects ECACC in UK and DSMZ in Germany are participating in this acting as a network organization to promote and support culture
WK NHOZERICHINT A2 HNE LT, 200949 IS early in the drug discovery process, and moreover, deeper insights Committee. The ICLAC has its own web page and is disclosing collections of microorganisms and cultured cells. A data center of
ViENTz, 20184EDRET, 16 DEEHIE NS 108 DRI into sophisticated biological functions. As of April, 2019, 14 the list of misidentified cell lines. WFCC, WDCM (World Data Center for Microorganisms), has set
ZINLTHH, P BRCIE ANRRCIZHE W THLOM 1% E % countries and regions are involved in the IMPC (Figure). @ISCl and ISCBI up to provide information about culture collections of the world
U003, 20104ED IS TR E T4 2 0] [RS8 ®MASC International Stem Cell Forum (ISCF) l&. S4HIHTZ% 55 0 and their microbial re.sources. Dr. Takashi Ito, a staff member of the
BUTIE, TGS, THFH RO AR & S £ D E RO B EBSER O 2 LCIE, Multinational G 2 S 1D W R E A HIR LT, R 11 [ JCM has been appointed as a board member of WFCC and he
DR, TEMB RN ORET ) S5 WO EAOHIZITK  Arabidopsis Steering Commitiee (MASC) AV E 5| LT & fe, FHE MBI, 2003418 R &N MM T B, ISCE [ keeps a close relationship between the JCM and WECC. The JCM
EEW LIz, EBIC, 2012405 2016 4 E Tl NEL > 2 — 2001 4 & D B4 E N 7= The Multinational Coordinated Arabidopsis BT, SHEMESHING (ESAPSHIND) Ot SR has also contributed to establishment and development of
EARERHO TS, CNETICTLA@EAB10EOF  thaliana Functional Genomics Project (2010 Project) 51T, I 5 IR e b 2 B C ez Hige L, mormation toolsat the WDCM by providing various types of data.
R B L T, 2018 SRR E E RIS M 2 — WEBRCIZ> T A XF X F DAL T HUERIT 72 K cDNA T International Stem Cell Initiative (ISCI) BV iR A\Z &N, Fle, £ BEDHERE  Conclusion of agreement
DFMETY IV THIMLTZ, E DRI )Y — Az BN T 52 Lic kD, kDY REPEERHEAT D28 > 7 R SEDFEHE(L 2 H #YIC International Stem 20151028 SEERZEE 4> 2 — Korea National Research
Asian Network of Research Resource Centers (ANRRC) was V=2t A—LEELTEERE Y s 7 hofEIC L TE Cell Bank Initiative (ISCBI) A’ &% 17 & 117z, B Bf BRC IZ ISCI Resource Center (KNRRC) R U R ERE B4 IFAZE
established in September 2009, for facilitating sustainable use and 720 2011 EEDSIE MASC DA 73— /PR IE B B e 7 N G ISCBLICZ DFE R LA SSM L, FFEIVEED R P Chinese Academy of Sciences, Biological
development of bioresources in the 21st century, with the aim of FZEMN MO, BHIEDH KT H % “From bench to bountiful LM FELTHIR I a7 0ICREL. ZREMERINaHT 2015.8.1 e%o%%:;;ﬁimi%eg;%;g?;&@ (453) National
promoting science, technology, and innovation in Asian regions, harvests” DEIRIC AT THEEIL TV 5, FOFEER CEELICHIRL TV 5, Applied Research Laboratories (NARL) National
improving relative positions of Asian countries against those of Multinational Arabidopsis Steering Committee (MASC) has led In order to accelerate the development of stem cell researches by Lgbqratory Animal Center (NLAC), Taiwan .
European countries and the USA, and thus contributing to the international projects on plant science, including the international collaboration, the International Stem Cell Forum 2014.5.22 ?é%d[')\g;sfxfi;izd Economy Development Office
8 | RIKEN BRC Annual Report 2019~2020 RIKEN BRC Annual Report 2019~2020 | 9
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Activities in the RIKEN BioResource Research Center

INAF )Y —ZDORM/ZE

~
-

P INEENGETEN

INAA)Y —ADIRH

INAF)Y —RDRHE

Distribution of Research Materials

NAF)Y —ZDIRHIEE

Locations of Distributed Bioresources

Number of resciving institutions since 2001

Bl

Domestic Institutions

International Institutions

Mouse Strains

574

825

SRERHEYD

Plants

401

906

el

Cell Lines

2,691

1,452

BIZFAF

Genetic Materials

833

840

@ O e o o

WAL

Microbes

2,604

1,387

a5t
Total

7,198

5,410

NAF)Y XM OHRS

Number of Distribution

16,041 16,680 13,967 15,937 15,818 16,634 16,132

16,000 -
14,000
12,000
10,000
8,000
6,000
4,000

2,000

o L = S
> ) Q N a9 %] »
Q Q N N N N N
O > > D O O D
& & & & & & xy

15,372 15,742

15,060 14,987

15,113

As of March 31, 2020

2019.9.5

2019.9.23

2019.11.13

2019.11.16

2019.11.16

2020.3.10

Distribution of Research Materials/ Awads

XBRFRERE (HEFRFEE)  the MEXT Young Scientists’ Prize
OMIBEE GEIE TR EBHHE) ~ Shogo MATOBA (Bioresource Engineering
Division)

FRIBFNERE " Kazuo Moriwaki Award of the Molossinus Collogquium

OLERE RUVARRBRYEIFAHEF —L) / Tamio FURUSE (Technology and

Development Team for Mouse Phenotype Analysis: Japan Mouse Clinic)

B 26 EIREAWEMERFENAMNTLET7—3E 7 Best Presentation Award of
the 26™ Annual Meeting of the Japanese Society of Microbial Ecology

Ok 515, PRk, T Hih, KERE (MEWMMERBREZE)  Shingo KATO,
Takashi ITO, Masahiro YUKI, Moriya OHKUMA (Microbe Division: Japan
Collection of Microorganisms; JCM)

Thermophile 2019 POSTER AWARD and Japanese Society for Extremophiles (JSE)
POSTER AWARD
OBEHBEZ (ME Y # B REE)  Hiroyuki SAKAI (Microbe Division: Japan

Collection of Microorganisms; JCM)

%14 B EREMRLEFROERKE ~ Presentation Award of

the 14t International Colloquium on Endocytobiology and

Symbiosis

Ol FHE (WEWHEBREZE)  Yuki NISHIMURA
(Microbe Division: Japan Collection of
Microorganisms; JCM)

I L* | ..

I Ms.Tanabe Dr.Shibuya

Best Image Award “HAMAMATSU Award” and “NIKON

Award” of the 6" International Symposium on Bioimaging

Oilia (CF. BH:E MEF, BN B (RUARREZAERT—
L) / Hirotoshi SHIBUYA, Ruriko TANABE, Masaru
TAMURA (Technology and Development Team for
Mouse Phenotype Analysis: Japan Mouse Clinic)

R Z{LEELERIEES 2019 the World Cultural Council
Special Recognition Diploma 2019

OHIE & (E -MEMBEEHRFTRAREF—L)  Yasunori ' #
ICHIHASHI (Plant-Microbe Symbiosis Research and
Development Team)

F29EDOKIFRHE (BEFHAKRELBFD)  the .
29" Tsukuba Young Researchers -
Encouragement Prize o
O FT (iPSHIRSIFERIFAREF—L) 7
/" Yohei HAYASHI (iPS Cell Advanced
Characterization and Development Team)

FEHAEIMEMILZ ARG FZIBFME  the |
Technology Award of the 54" Annual Meeting of
the Japanese Society for Chemical Regulation
of Plants

ORE* (RERKEW B F 2)  Hioshi ABE

(Experimental Plant Division)

FOEERBHENS R HRERME the =

Research Encouragement Award in the 20t

Annual Meeting of Extremophiles

Ok 518 (MEWME B EZE)  Shingo
KATO (Microbe Division: Japan Collection
of Microorganisms; JCM)

Dr.Endo

MEE BEWMAERRME  The 11" RIKEN
Research Incentive Award

OEENE (B E B R =) Rikiya ENDO (Microbe Division: Japan

Collection of Microorganisms; JCM)

MM
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Activities in the
RIKEN BRC

LYl

Experimental Animal Division

At
an

SyVaVEEREE

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

RIRIGADETIVEINELT,

BREGRROER. ADRFRBELFIADRRDHDSATHATY

AAEICEMRL TS, REFIBEREZEDE—DfEHRIE. IVAVY—ADOEERSELT, HE -HFE——
RIISABRFTIHDET IV VA ZNE - R17 - mBEEE - RIETZIETHS, &SI, ARIAZ2 71—
ICBIFBBEEDTVI VAR ZHH - FHEL. HRAERKEDORBEERICWELGRKITBRZRERMIT S,
BiRERICHTOTIE, tDBEPF—L. ARLOEFIREEHTS,

Mice have contributed to life sciences as animal models of humans for understanding higher-order
biological phenomena, promoting human health and conquering diseases. The primary mission of the
Experimental Animal Division is to collect, preserve, quality-control, and distribute the most advanced
mouse models which meet social and research needs. In addition, we will develop and evaluate mouse
strains of high-priority in research community as well as develop technologies necessary for the quality
control of the highest global standards. To achieve our goal, we will collaborate with other divisions,

teams and external specialists.

IMA))-ADRE 77 mEEE Rt
Collection, Preservation, Quality Control
and Distribution

(1) NI A)Y—ZADINE

ENO KRB XTI S MEEB K TEE T
BREDMRNTET N E LT, BIZ T/ v I T IR, 4
MRS UL L3O L R —4, S &85 0
ZTHEIC S B Cre-lox, Flp-FRT, TET AT LEZHRY
AFRM. EBI, 7/ LRES T RGE, 163 FR/M 1k
77 R BAS86 R Z IR L. 29,012 Rz (R 17
L7z,

(1) Collection

We have collected 163 mouse strains (77 live and 86 frozen
strains) from universities and research institutions in Japan, and
archived 9,012 mouse models to study human diseases and gene
function. 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 strains as well.

(PIRC3ES
FHEOZVRMSEAREUTHERL, FEODEZVR
MG AR L OFHEIC KO BRI - K Fe L
TR R PICHASE R LT, BB/ LR
ICDWTIIHE FHFSIC KB RN R 72 I ML T 7
FETTICHR] 8485 RiAZ I - KiF CHEIREL. R

Ho—rfEmotl. BEZEREDDIEEIIRT
N7y THEHICREE LT\,

(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. So far, we have
preserved 8,485 strains as frozen embryos and sperm.
Rapidly increasing genome-edited strains have been
frozen-stored efficiently by sperm freezing. To preserve our
strains safely for long terms and protect them from disasters,
we have partially transferred every frozen strain in the

backup facility of Harima Institute.

) mEEE

20194, FREN VU ADHERMAEVMREDHR, T
HFRTAIVAD2.9 %, WEAREE - BERAD37.9 % DX
ACBOTRMEZE 5Tz 19 R 2 B REIC K DIETEL
TN THERRANEA LTz, EGERE T, 1,506 7if
(16,624 KefK) DEZTFEIME, v ——# L TR
7 (133 % 1,280 1K), loxPHREE (88 R 451 1K) &
STt (88 R 451 Wlk) Z =N LTz, Hwfbl
72PCR 7B a—)V (BEF2,179 %% L2 YOI
R ERE R—LR—UDONH LIz, 512, BEIEh
BREOF v 7y —RNMIED 18T RMOBEKEEZH D
MU,

(3) Quality control

In 2019, we tested the deposited live mice for pathogenic
microbes and detected mouse hepatitis virus in 2.9 %, and
intestinal protozoa/pinworms in 37.9 % of deposited mice.
We rederived and cleaned-up 79 strains by embryo transfer
into the barrier facility. For genetic quality control, we
conducted routine genotyping PCR of 16,624 samples from
1,506 strains for strain maintenance and distribution. We
examined the genetically modified mice using knock-out-
(1,280 samples of 133 strains), loxP- (451 samples of 88
strains) and Frt- (451 samples of 88 strains) survey tests and
provided optimized PCR protocols of 2,179 genetically
modified strains and accurate information of the genetic
modifications on the website. Moreover, we have
self-inspected our test results of 187 strains by using the
genotyping check sheet.

(4) 1R

CNETICEN 598 BERE, o} 873 BEBE 39 r ElDFI
BT T AV — AL, 938 fRDBNIZiiC & 3814
DRFFFDPREINT VS, FTH, TILINAIT—IRE
FHOWMIGTERE /v oA U C5TBLI6-ApptL-6-HTs
(RBRC06344) 13 2019 F S H B MBD L WKL 5>
feo A—F 77— DR HALE T IV GFP-LC3 T T R
(RBRC00806) I3 80 fi 2 2 B BN Tz X P CIAL A X
NTW5, BEHETICEE T ADOM, HHESE AT
BEEIE « K T SIERL U T2 k= A B K O dAS « FHAK -
DNA &L TITo7%,

(4) Distribution
We have distributed our mouse resources to users at 598
domestic and 873 overseas organizations in 39 countries,
resulting in 938 outstanding papers and 38 patents. Among
them, the knock-in C57BL/6-App™3NL-6-P)Tes(RBRC06344)
mice with mutations of Alzheimer’ s patients have become
the most frequently requested strain in FY2019. The
autophagy reporter, GFP-LC3 (RBRC00806) mice have been
widely used in over 80 outstanding publications. The
distribution has been conducted in the form of live animals,
frozen embryos/sperm, recovered litters from frozen

embryos/ sperm or organs/tissues/DNA.

(5) EFEE

FERMIE T AV — A2 Z—DEEEIY L one-stop
shop 7 — & N\ — X International Mouse Strain Resource
(IMSR) (1B Ek L, HADMREIAI 2 =T 1 —ICHELT
W5, XU ARBIUETRIFET — LB XU A b 7E
B, R AKRGM@EFaYY -2 7 L
International Moue Phenotyping Consortium (IMPC) 1Z £ [H|
L. EBfRERSaE® FERH. V—riay s
LTW5, EHIZ, 7V T7TARFE VY — XY Asian
Mouse Mutagenesis & Resource Association (AMMRA) ¥5
KUT7 V7~ AERBBFEN > — 7 1\ Asian Mouse

Experimental Animal Division

Phenotyping Consortium (AMPC) & &:##EL T3,

(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
Technology and Development Team for Mouse Phenotype
Analysis and Integrated Bioresource Information Division has
participated in the International Moue Phenotyping
Consortium (IMPC) and attended regular teleconference calls,
international meetings and workshops. Moreover, we
collaborate with members of the Asian Mouse Mutagenesis &
Resource Association (AMMRA) and Asian Mouse
Phenotyping Consortium (AMPC).

2019FE DR

Development of Novel Mouse Strains and
Technologies in 2019-2020

1) 7/ LREICKD /v I14 IV AEEB DT H D

HREBRMTRER
IR TRARE N BIINERT B0,

CRISPR-Cas9 IC K57/ LRER MO R B 2T R -7z,
20194EREICIEZ, A FUMEENZEHDNAZ RS —LL
THAL. 2 DOZREIIANTE A ZF A, ROSA26:E
{5 T BEIC CAG-EGFP WMEA SNz /v I A 2= A EEY
WU (KD,

[X1. RBRC10885,
C57BL/6N-Gt(ROSA) 26 Sorem15(CACECFRIRbIC D43 47 / |\
fRERTCROSA26 locus\CAG-EGFP% ./ w71 >/
XX

Fig. 1, RBRC10885, C57BL/6N-Gt(ROSA)26Sorem5(CAC-ECFP)Rbre
/#24 EGFP reporter mouse generated by the genome
editing technique.

(1)Fundamental technology development of the
genome editing technique for generation of
knock-in mice.

We explored a better strategy to generate knock-in mouse

IS E T
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strains with the CRISPR-Cas9 technique. In FY 2019, we
tested the two-cell injection technique using biotinylated

double-stranded long DNA as a donor and succeeded in
generating a knock-in mouse in which CAG-EGFP was
inserted at the ROSA26 locus (Figure 1).

(2) IMPCICHIIB/ v o7 7 I RAVEERIE IR

KOMP CKE) 353X T EUCOMM (BRI 0 /wo 777+
ESHifaz VT RBIZTD /v I T IR EBLL
IMPCOY 7Y AMDERHLTVS, iz, BIETH
FIpAFEBLHiEL T, B4R Cas9 75 I D10A nickase
7\ 7z CRISPR-Cas9 ¥ AT M KBRS v 7T
P ADIERIZBL TS, CTNETIC6EIETD
RIS ) 77 W= ADOBHR LIS EIL TV, BE
2. EANDS1ZORIHE IS v o T b Ak iR
LT3,

(2) Production and distribution of IMPC knockout
mice
Our division has established germ line transmission knockout
lines for 42 genes derived from knockout ES cells of KOMP
and EUCOMM repositories and disseminated the mouse
lines through IMPC website. Besides, we have started
producing knockout mice by using CRISPR-Cas9 system
with wild-type Cas9 or D10A nickase in collaboration with
the Gene Engineering Division. So far, we have successfully
generated germ line transmission-confirmed founder mice
with a deletion mutation for 61 genes. We have already
distributed knockout mice to domestic and overseas 51 users.

(3) ERIELDEE

T LEICED I T IR TAR v IA VI TR
ZRRINER S 2 EfibARZf e ZHNE LT, H
ARFr—)VZ « UN— (Bk) EDILFIIZE 17/ LR~
ADNRANE- B X CEEMEMREICE I 5058 ZE
LT MR ZE L BITHEIL TS, TV bRl —
TaviEE O AZREINOT ) LREICBE LU TEN
WO RETRERITHICERELTC, Filca< I A —
ABHFEOIEAERFIH B S Z HIFL TV 5,

(3)Collaboration with a commercial company
We are continually conducting a collaborative research on

mutant mouse production using genome editing technology,

x1 7/ LIEEECY % ST E TR 5 BREDEIE

“Development and validation of a genome-edited model
creation platform”, with Charles River Laboratories Japan,
Inc. and Gene Engineering Division of RIKEN BRC. We aim
to increase the number of newly generated mutant mouse
strains and users of our mice through presenting our results
of mouse genome editing using zygote electroporation in the
domestic and international conferences and meetings.

2019FED Y IR
Topics of 2019-2020

1) 7/ LiRERMIcKB Y TaarIV/ v o7k

U RAVEELEDIREE

KB YIBAFE R LB M RIEREZ DR D
205 BIC KB R RIS 28 LT, CRISPR-Cas9 7z
HizarsesarV /v o7 = AEliEEEEL
Too ZOREHE, [HEDPSHSN TV S loxP RS ZE T 1
AFHA ) D2 A% VS TR EES R A D TEL, 1
KDy oAV T TL— @il 2TFiEIBEYTHS
TEDRENTz, ARWIZEEAIE, B RERICE T 2MH
BV OHIRICHI S 2Lt a3 =T —Iic B
B 7m I AN — RADNHRMN R EHICERN T 228D
HRFEN S,

(1)Validation of methods for producing

conditional knockout mice using genome

editing technique
Twenty laboratories around the world including
Experimental Animal Division and Genome Engineering
Division of BRC have validated methods for producing
conditional knockout mice using CRISPR-Cas9. We revealed
that the well-known strategy using two single-stranded
oligonucleotides with loxP sequence lacks efficiency. We
find that the one-donor DNA approach is more suitable to
produce conditional alleles. Our findings are expected to
contribute not only for the reduction of the number of
laboratory animals used in the experiment but also for the
efficient production of novel genetically-engineered mice in
the scientific community.

(2) FRMEIMREZDRFE DR

H30 8 NBRP MR R 70/ S LIc LB TR A
DR T/ LR ) (1IR3 -l AR, B bZ0
Z¢RTBRC, Z04H B 2, EEPE, AR H30-R1

Rodentibacter pneumotropicus

JOM 140747

2,322,975 bp

CDE&: 2,095

rRNA operon: 6 |

CRISPR 1 z.aoa.T;L_;__'-J- —___J_'.fiji\

TR R

1 000, 300

1,740,000

bacteriophage
34,584 bp
CDS: 48

K2 IUXICBMRREEL RENIBERAE TIEMA TR
9 Rodentibacter pneumotropicus JCM:14074T%"/ I\58
RECHR v 7 (7/ T — 3 S BEEH ODFASTEA)

Fig. 2.Genome map drawn from the complete sequence of
Rodentibacter pneumotropicus, one of opportunistic
agents that cause pneumonia in immunodeficient mice
(annotated by using DFAST at the National Institute
Genetics).

) ICBWVT, vURICHM ARG I HIE 5 HiED
7 WSERECH ZREL(F L. K2, TNOoEEZ S8
W20k DV Y —T LY A% 10Tz, EHICRTAICEHET
SR 3 ORI LT 2 gL, FEEE TR
FE S TRE LTz, 1S72005 D 5385 7 iz #EE L,
PCR T ha—)LzE LTz,

(2)Developmental program for novel microbe tests
We performed a technology development program entitled

Experimental Animal Division

BB E AV N8R
Members

Z & [Head of Experimental Animal Division]

7K 3Z Atsushi YOSHIKI, Ph.D.

HE{EHZEA [Senior Research Scientist]

fFh5E 2B Toshiaki NAKASHIBA, Ph.D. %R S Bk Shinya AYABE, DM, PhD.
B {EHEM [Senior Technical Scientist]

FAFH A7) Hatsumi NAKATA, Ph.D. 25 B2 Noriko HIRAIWA
SFIRATE (AR FIBE ) [Expert Technician(Indefinite-term Employee)]
FIE HEfH Masayo KADOTA

15 RIIFZZ & [Postdoctoral Scientist]

IKEF YDk Saori MIZUNO, Ph.D.

5 BUBEERIZE & [Special Temporary Research Scientist]

8 BBAE Fumio IKE, Ph.D.

ZETEZEE [Senior Visiting Scientist]

ZEBF# 58 0samu MINOWA, Ph.D.

EBHZEE [Visiting Scientist]

EE &= Tomohiro TAMARI

FZ24E [Research Fellow]

F21L 5= Takashi SUGIYAMA /T FE B Katsunori OGOH
T ZHIVRZ w7 Il [Technical Staff 1]

FHEE 25— Kyuichi TAGUMA  fREERR FRIKF Maiko JUIN
FAeR 85t Megumi TANAKA 25 RS BRFE Mizuho IWAMA
¥&Z &N3E Tomomi HASHIMOTO  #2HH IR Ayako KAJITA

T RAZ >+ [Assistant]

SEH BT Tomoe SAKAI L BAF Yuriko NAKAYAMA
TRERE [Agency Staff]

B8 =7 Yukiko SEKI KAAR F2& Chiharu OKUBO

A1l FF Hisako NAKAYAMA 7\ T BUNG Chiimi OGAWA
YR OB+ Hiromi SAKATA & FE 3 Makoto ISHII

LAt B ER Tatsunori YAMAMURA  EFFR BRI Yasutaka NODA
BSA B F Hiroko KATSUMURA 25382 Z48k Kaori YOSHIBA

FLE T Takeshi KOJIMA E5 3 Atsushi CHOE

SEEF B Naoki HIRANO — LLITF BEZZ Yoshitaka YAMASHITA
Z2Ht BAEE Akemi YASUI FE ZEF Yoko TAGUCHI
RE2 WOERAE Sayaka TAKIZAWA B B F23E Hiromi TOJIMA

ZE |11 39 Makoto KURIYAMA

JN— k&4 <— [Part Timer]
ZRJE EEAET Hisako HONJO, DVM. W8 S3¥F Yoko SHIMA
=k TLF Fiko SAITO
B ZEF Yoko TOBA
_EBF B F Keiko UENO

BT 2 Nozomi MAKINO
B2 BB Akiyo FUKUMOTO

RS ER N

Table 1. Summary of five bacterial species, type strains and genome length
Pathogenicity

"Genome Sequencing of Mouse Monitoring Organisms" by 2018

Scientific name Japanese name to mi Strain name Genome length . . .
— NBRP Fundamental Technologies Upgrading Program (PI: Fumio
Corynebacterium bovis SUHATTYD L AL JCM:119477 RS00.0ISRD . . . .
V! RY4R RIERE : + 51,655 bp (plasmid) Ike, RIKEN BRC in collaboration with Atsushi Toyoda, National
Helicobacter japonicus ';:?_\':‘%i_ [P ATCC:TSD-467 1,996,223 bp Institute of Genetics, Period: 2018-2019). We completed whole
\Hh— enome sequences of five bacterial species focusing on the
Helicobacter rodentium SR w6 ATCC:700285" I g 1 ' riat sp g
TR : : a2 LU relevant type strains (Table 1, Figure 2). We also conducted
; . INRYLS Py 8 s o . . .
Rodentibacter heyli (biotype Heyl) R (B% ) e PRSAT) By transcriptome analysis (RNA-seq) to comprehensively collect exon
’ oy = 2,322,975 bp :
Rodentibacter i/ SZYLS xRS ) oM 140747 +34.584 bp sequences of three protozoon species. Then we developed PCR
[pneumotropicus (biotype Jawetz) f . .
(bacteriophage) tests targeting these organisms.

14 RIKEN BRC Annual Report 2019~2020 RIKEN BRC Annual Report 2019~2020



EE JH7E S

REREMFARE

Activities in the
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Experimental Plant Division

SyVaVEEREE

=5 /WK IEE (2w
Masatomo KOBAYASHI, Ph.D.

HEIEHER FDERERELZZBEETHY. EMBRFORBRIIBHPREGEHEIRIEDFERRIC
RERARTHD, YEEFaHbnNAA)y—X7arzs+ (NBRP) Ic&IIL. KERMNEETIVERER
D04 XA FERi%E L. EnF. MRV —ADINE - 377 - IREEEEITOTWLS,
e, ERMISEIETNTOREFEDRERIEN. SFMHEITHOMERBRERD. VYV —ADRER
MO, FHBEROMMICEZMEDM LEEHF TS, BICHZEIAZ2ZTrLDEEITKY, BB

M1 SIFEAEITH ORI
Fig. 1 Culturing of Brachypodium

plates. During the maintenance, we carefully examined the

Experimental Plant Division

M2 ¥OAXFRAFT87EEME
Fig. 2 Arabidopsis T87 cultured cells

and Lotus are distributed. Embryogenic callus of

-§ A L e e Pl A ar A growth of the cell lines. Every cell line preserved in the Brachypodium distachyon was also provided to the crop %
,@% L 257__ < s Z3as 717 LI < N = Division was subjected to the genotype characterization to research community. 1%
gfg DFFHY d‘%gh‘ﬁiﬁk?%f’ . ) L ) ) confirm the absence of mishandling during the maintenance. g*z
2 qubal ecosystem is maertalned by the photosynthetic activity pf plants. Thus, plarlt science is (4) 1Y —RA DR EEE £

|ng|§pen§aple for the_solutlorj of global problgms on food and environment. The Experlme.ntaF Plant (3) Kt — R DR D0144E HEIC I LT S ETAS B [0 B B HC S %
D|V|s.|on 19|ns in National BioResource Project (NBRP) and clolllects, preserves and dlstrlbultes WY — 2Dt LT HL I ORI 2170 R A 2L L
Arabldop3|s seeds, plant .DNA and plant cultured cells. We also dlgtrlbute resour.ces of Brachypodlum REE A RF AR LTS, B 2 RSy FAZ AT B0 20194E I 1) — A DULAE. M. 1
dlstachyc?n, a novel experimental plant of monocot .that draws attent|on§ from the mterna’Flonf'aI research AR BT T4V CRIGFHIERWK) 7V T4 =3y BH, BRAE, TRBNCBI D 2 7 0 b )L DR G IN R B i 2 1 1o
community. Moreover, wg devglop novel technologies on.the prese.rvatlon .and characterization of plgnt BS54 (A — =TT — Lty 1) . FOXTA 7.
resources. In cc?llaboratlc?r? with the research communl-t|es anfj industries, we also try to establish (A== R T — by 1) B Tl G (4) Quality control of plant resources
res.e.a.rCh Strat.egles that Utlll.ze our res.ources and lead to injifyatiyg outc_:or.nes. Throu‘gh t.he effods agd TERIDZ B - Bl ADIR M2 4 ) 72 ST M AEY S Accordance with the Protocols implemented in 2014, we
activities, yve mter.\d to cor.1tr|bute continuous development of human societies by distributing resources, BB ORE T ORI o7, characterize the quality of plant resources at the acceptance
technologies and information to the world. W BETYY—ADHRE and distribution. The results obtained were provided to the
) \\/rj_ U‘/—ZG)HX% . 1%@ . ?E ﬁi DA S & ar & a5 VAV v S Ly N N = SR DANES depositors and recipient users. In 2019, protocols for
. : AR W5, Z DB FHIEENSIELNTRIAV I F IV T L—h INA NIV A Thellungiella halophila., Striga hermonthica collection, quality control, amplification, preservation and
Collection, Preservation and Distribution DFEFT R T L — B TIHREL TN S, DcDNAVY — 2R LTS, ZHUChnz, > a1 X+ X distribution of plant resources were comprehensively
(1) 1)V —ADYNEE W B Y — 2 DRHF F D7 Lt D7 a—> (TACYZ T —2) 55K F- (TF) revised.
2019413 1A XF X F QIR GH T O FBLA 1R T RN D IS & B HER 21T 5T B o R 70— PR 2 — iR LT,
(TF-GR) S A SR TAT F Rl 5 T OMFIF A, 8 B RRIC DU T I T T LR LT {7 W ) Y — A D 2019FE DR
PIDZE TR R BE B, R O+ X X DR 75T B0 20194 FEE, M AR B2 LODOMER 2175 SOARXF AT ZNT AR IV AT TR ETT A Development of Technology in 2019-2020
ey e, C AR SR LR & DI DRI LT B, K72 35 : o
(1fCZLﬁtioniﬁ:ﬁi%ﬁiﬁfﬁsﬁ&)f 7‘}?:2:266 RO L ORI AR FED T Y O EdnH Al (embryogenic  callus) D2 (1) IRAE TR~ F?%V}TA@%% s
In 2019, we collect Arabidopsis seed lines such as ) it 7e, 20?9&%6i%{;§¥%@{§%ﬁ‘lﬁ%ﬁi?é7":295\ TR
o o . . MO RICBE L TENTOBBRILAICE TS AT
transcription factor-glucocorticoid receptor (TF-GR) lines, (2) Preservation of plant resources o ) N LAl
over-expressor lines of small coding genes, and individual M Sceds (3) Distribution of plant resources (1) Development of supporting system for
lines (mutant and transgenic lines). Cultured cell lines of Arabidopsis seeds are stored at 4°C, 20% relative humidity. We I Seeds distribution of plant resources
Arabidopsis and seeds of natural accessions of Brachypodium continuously operated cultivation and phenotype observation Seeds of Arabidopsis lines such as transposon-tagged mutant In order to improve the reliability of resources that are provid-
were also collected. of individual mutant and transgenic lines deposited from the lines, activation-tagged lines, FOX lines, natural accessions ed to the research community, we developed a new system that
Japanese research community throughout the term. Genetic and individual mutants are distributed to the world. Seeds of stores and provides the status of distribution process and QC
(2) HE¥D") Y —RDIRTE analysis of the lines was simultaneously carried out. Brachypodium Bd21 are also distributed to the community. results to lab members.
W )Y —ADRT M DNA H DNA i + A Ze
UNERIRIC IS L Tzt A R X7 AR TR DR Plant ¢cDNA clones are stored at -80°C. Original plates We distribute full-length cDNA clones of Arabidopsis, moss, @ :gf;ﬂ_?ﬁs;@z/iﬁg%gfﬁ%@ RIcH T, &
BETHRFEL, — & HMEICRTHBR 217> T %,2019 deposited from the community were stored separately in the poplar, cassava, tobacco, Chinese cabbage, Thellungiella KOEF . IFMHIED T Brachypodium  distachyon)
EF%}% I%ﬁ%}j%ﬂ @ﬁ%?‘}b—f&: DJ %%%iﬂhkﬁ% Analysis Laboratory Building. halophila and Striga hermonthica. The Arabidopsis genomic DFEFIC £ 2 AT 0) HATH i 7 5 T U 201 94E S
7z 2B ir B OMc DNA clones (TAC clone), transcription factor (TF) clones, and N .
ﬁ%ﬁ%ifi));ﬁjéﬁﬂﬁﬁ:@taﬁﬁ&g{ﬂi@*ﬁﬁ%EP)L\L ¥ Cuured el i i vector DNA e(lre also dist)ributed. ’ () Ciﬁﬁ?—bf‘:}i@%bfﬁﬁﬁﬂ)‘/*—X@{’F.‘ﬂk%%}:f&
n‘s ’ﬁ Zo Cultured cell lines of model plants are continuously 23F AT DT O BB L H T (=) O
N BB )Y —ADIRAE maintained as living cells. Most of the cell lines normally I Cultured cells FE(ICED AT,
KR 7V —F —IC K2 BIETFVY —ADREFEETT>T maintained as suspension cultures are also preserved on agar Cell lines of model plants such as Arabidopsis, tobacco, rice
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K3 O+ X+ X7 T87HEEMIIE Methylobacterium DHIEE
Fig. 3 Co-culture of Methylobacterium with Arabisopsis T87 cultured cells

FIHREIN T O 2 7 RO DY) IS H L, v
OAXFRFT87THEMM (K2) & AT 2 M
Methylobacterium’ Hifft LT 27/ LECH| OBUS N O A
SR OFHIZ DTV S (K3),

(2) Establishment of resource infrastructure for

plant-microbe symbiosis research

Under the collaboration with the newly established
Plant-Microbe Symbiosis Research and Development Team, we
are developing the resource infrastructure of Brachypodium
distachyon to promote symbiosis research. In 2019, we tried to
improve the culturing conditions and transformation technology
of Brachypodium (Fig. 1). The improvement will contribute to
the efficient production of mutant lines.

We joined with the “Integrated Symbiology (iISYM)” project
and isolated a Methylobacterium species from the culture of
Arabidopsis T87 cultured cells (Fig. 2). We are characterizing
the whole genome sequence and the mechanism of symbiosis
between Arabidopsis cells and Methylobacterium (Fig. 3).

I 2019FEEDREYIR

Topics in 2019-2020

20196 H16 Hh B 6 H21 HETHERBE T THEIN

72530 mIEBE S 14 X XS Wigi 2 (ICAR2019) I35
W, CSRS EHL[E THIIO T — 2 HELTHHEIZ 2
ZTANDILHRIEF EIT o, FIERAX—RET
Exp-Catalog Z#i/T g 5L & bic, SERICTHRBEIN

FER Tt X X HRFEHEEZR RS (MASC) DHEICS
7z, ZEETIZ 2022 FICHIMETE D 32 [0 FEE
O XF X F R ik HARTHMETZEDMREEN
770

220194 11 H16H, BEUH TRl N7z s4 [P b

A AT T, TR 7 O LR LI
B5ICES Vv AEVREERERIER 70 Fu Yy A€
> O HAFIE UTORIFENIFE ) IS U TEE RS SN
oo [FEIE, MO ARETR e UTRIMEE NI,

K FEAUED T I E NS BE TR 2 5 T
W HICRHLTRG EN S,

(DWe joined the 30th International Conference on Arabidopsis

Research (ICAR2019, Wuhan, China, June 16-21, 2019) and
communicated with the users at the exhibition area. Dr.
Satoshi Iuchi introduced the newly constructed web
catalogue to the participants in the poster session. In addition,
Masatomo Kobayashi, the head of Division, joined the
Multinational Arabidopsis Steering Committee (MASC) to
discuss about the future goal of Arabidopsis research. The
Committee decided that Japan will be the host country of the
32nd International Conference on Arabidopsis Research
(ICAR2022).

(@0n November 16th, 2019, Dr. Hiroshi Abe, Senior Research

Scientist of the Experimental Plant Division, and his
collaborators have won the Technology Award in the 54th

4 FiMEZERELREFBEMES

Fig. 4 Dr. Hiroshi Abe, the recipient of the
Technology Award from Japanese Society
for Chemical Regulation of Plants.

Annual Meeting of the Japanese Society for Chemical
Regulation of Plants. They have been recognized for
their R&D activities to produce thrips repellent by the
application of prohydro jasmone which regulates the
function of jasmonic acid. The Award is given to
researchers who have made outstanding or promising
achievements in the practical application that uses
chemical regulation of plants.

Experimental Plant Division

BEE AV IN—HER
Members

O =K [Head of Experimental Plant Division]
JNFR TEE] Masatomo KOBAYASHI, Ph.D.
OE{ERFZZE [Senior Research Scientist]
28R % Hiroshi ABE, Ph.D.
FH M B8 satoshi IUCHI, Ph.D.
/]\IK #2581 Toshihiro KOBAYASHI, Ph.D.
OFFIRIME (EHEAKE ) Expert Technician(Indefinite-term Employee)
E R EHZE Mayumi SUGAWARA
O©FU=HIVAZ 7 Il [Technical Staff ll]
FAI#E =58 Yukie ASO
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ALl BZF Kanako ISHIYAMA
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X[k #8F Hiroko SAITO
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Cell Engineering Division

SyVaVEEREE

150 500
EUREAL VERITAS

Canndcstion

=5 A =X =

Yukio NAKAMURA, M.D., Ph.D.

20 tHZHIZRD 100 ERi IR TN g ERMIE. ERREMRICKEGRBEZLOL, Ko, REAEE
HATEETIRVIRLTERTED RO, JYZLDAREDLBLTREDOMEMKZERTEDEND
BN ZEEH LT, AT, 9Lk E I 5 AR LRk E S B IFRTES IPSHIBIRITORMAEIL. kg
ZFALEMESBFERENICKECLIF 2, HETIE, BEEIZ 1T THIITN R LRk E P ORITIX
&L, REEEREZBREBICEEL. RRBREOH MM Z, LERNDOHEE ICRETEERZZTLTVS,
Methods for culturing cells in vitro were first developed approximately 100 years ago in the beginning of 20th century
and they have been vital for many studies that have contributed very considerably to the development of the life
sciences. In particular, generation 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 distributing
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 materials.

INAF)Y—ADE 1R 77 - Fefit

Collection, Preservation and Distribution

(1) A AV Y —ZDIRE

DI RO ST AT 755 T E B,
WL 75 % I LR OOTFE % S S HEI A BRI B3 L
AU ESEORIIE . DI OB REO T L5,
ZTT. BRATS IR U TR I R B S
Ny RN EE L E R C IR D, £, fIl
MRy LI B A B e R T ibicid . B
o THITZ RIS BRI E LS S, 7l
RO RN IR 3 C 1> TUED, HEoT. BEmH
RIFPEL DA £ 05 BLAUN B BRI N S 2 HEA
WETH D, MAT, FHEDERE GTEMREDTOR
SIS FEIRICAES I DRI T, RIS L 75 %
M RNEE DO TEIGIChiz5 b bino Tzl R &5
THIN S Y DR ELEL 75> T B, R E
T LT MRS iPS YT TH 5.
FEROESEMAEZEIAZI A =T 4D —RIHABNL,
BTN S 2Tl KOEL ORI ZINES 258 1%
B TUB, RERORIIS S 7 FEOTUE R LI AR5
(EAIRIRR T Ty, MR L TUB BRI 1
KBTI, w0 XSRS/ =il =—X
B THD, 25 LIMIAHE I - S0 B IRD
FATVS, BIHER. b MESmAIT ki RO MY
R GRS BTV S, E, LR

MR D X575 75 A <V — il ORI I fm B 7%
HISLEREETH B2, THUIH G F8H T—ROWIZEH
A Ml K OHHEICHH T E 2 OEHICEHTY
%o

(1) Collection of bioresources

In many types of research, multiple different cell lines are
required. The gathering of these resources from other scientists
or institutions can be a laborious process and can cause
significant delay to the research. Thus, Cell Repositories (Cell
Banks) that hold a wide range of preserved cell lines offer 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 generated the cell lines. The Cell
Repositories are therefore also essential for the sustainable
preservation of cell materials generated in the community.
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 Repositories
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 distribute 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) I\ A F)Y —RADRZ - Bl

B, B2 B THETRER ME%E (B
O THEAN ] ZRALUZOBRLIEZEDT ST THS, [EoT,
R ThAMEE S ICE MR E LTOREENERSE
N5, KR N> BB IRz (RIE - BH 5 Vo T ki,
LERFHMEOHAE SN IRz Rl TNZHERFT S,
EWNH IR S R,

MO EAN T MBEEFE LT, MAEYEY & Mo
ML OFRFR ) ICBAT BN H 5, MEYIERELTIE,
HIE., B, VIV ABREDHDEHEDBMEYEGON]
BEMEAD DN, REFEZILDEFNIVITRNDON, <
ATATTARVERTH D, MELIE, <Aa ST HER
R UM OIEE AEIIIER T B LR FDEFZ
BIEZHETHD, Il ITRESDEIATTS TR
BRRBEE I —F VREBELELTEROD AN, AT ARE
LDz iz LT 5,

Cell Engineering Division

AT RERMICIZ Z DD THEU LN L L, 1ZEALE
DN LTI REBIS O A TR RETH S, 7
nic, BT LNV TOFRAEE D BAR SN2 LU DER
MET. FIAEREEE (LOffEkkE DEDEZ) LS TENE
FLUTLE-T, BHIETWE., B2z A\ ME
ICkD, MR EZMHPIRETH D, YmEIX RO E
TN IS BTV —F U B L > T,

(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 (MiRBAEA< —H—CHBFucciEHIEL T 5 HelLa {lif3)

Fig.1 Hela.S-Fucci, a subline of HeLa expressing a cell cycle indicator, Fucci.
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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 distribution of cells free of misidentification.

() I\ 1AV —RA D

MRS > 7 B — ST 5 O EEIE, BRI
DB 72 BB R O T R TCEIZEE I N T 6 —
HICAFTERCETHB N —EICAFTES 1. F
WRZ UL, BB REICAFETESREVSCETH
%o EWRTEIZ, MREAE GRRICASECAIIERD (3IFE
B iz S BHESIREDN [ RETH B 18D, HIRFHE ML T REAIRAE
ICBi S BT EDIRETH 5, HIWHIIAE N> 7Tk, TnZE
TIZ 2,400 FEEFA DL F oDl a7 BIRG AL PT RE A IR BE IS B2 (i L
TWa, ZOFE, SHBEEIIERL TV TETHS, T
THE DR ENX 4,000 DL EISELTED, EON
A, JEEFIBERD - ERIBEZ S, JAEZ L DOIFEEIH
Fat R Z 3R L, AR 22V B L T 2,

(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 straight forward process
to prepare cells for immediate supply. At the moment, the
RIKEN Cell Bank possesses more than 2,400 cell lines as
immediately available cells, and the number of lines is gradually
increasing. In the recent several years, the RIKEN Cell Bank has
distributed more than 4,000 cell samples in a year to institutions
around the world, including not-for-profit and commercial
institutions. Thus, our service provides an essential infrastructure
for sustainable and rapid development of the life sciences.

2019FE DR

Development of Technology in 2019-2020

FEFERMNIPS MBEDE R

sUKILH TR EEZ D IR LT A T2 REME AT (induced
Pluripotent Stem cells: iPS i) 37 Fefifrid. APl At
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THE—DRIIE N IR E LT, Z 0% - 22T L ¢
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R B HIIE A 5 iPS Mz 2 U, 2 D iPS Hllflwh Sk ehis
Mz OMEAE) $nud. e BT T IVHIRE
& UTHEEN IR B 20 B 2L S TR T 5 2 & hv]
HETH S, Fiz. B MEEREENIPSHIIREWZHfEH T2
EHTz>Tid. Mz L7z BEDOMRERDSEH DT
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ARTA VK - RBIL. BRIEROIRMIZHEL TN B,

Development of technologies for iPS cells

The technology for generating 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 generated and has described in
publications in major scientific journals such as Nature,
Science, and Cell. The technology for generating iPS cell lines
is attracting the attention of researchers not only in the field of
regenerative medicine but also in the field of disease research.
For example, it is possible to obtain neural cells from iPS cells
generated using cells from patients with neural disease. Such

M2. RAOATSAIBRERE. BiEMRE () LHEERR (B).

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

iPS cells are termed disease-specific iPS cells. In relation to a
part of disease-specific iPS cell lines, clinical information of the
patients who donated their cells are also deposited to the
RIKEN Cell Bank. According to the relevant laws and
guidelines in Japan about private information we made our
guidelines to provide the clinical information, and we are
providing the information to users who want to utilize them.

| 2019FEDR Y52
Topics in 2019-2020
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Analysis to detect exogenous vector retained in
generated iPS cells

The original method to generate iPS cells was an introduction
and transient expression of four transcription factors (Oct3/4,
Sox2, KIf4, c-Myc) using retro-viral vectors. The
genome-integration of exogenous vectors was tolerated on the
premise that the expressions of exogenous genes were silenced
in time and there was no integration site effect. Then after,
many methods have been developed to avoid
genome-integration of exogenous genes, since it would be much
better for utilization of generated iPS cells. For example,
Sendai-viral vector method and the method to introduce proteins
in the source cells. During such situation, Dr. Yamanaka has
developed a method using episomal vectors for generation of
iPS cells (episomal vector method), and many iPS cell lines
generated by this method have been deposited in RIKEN Cell
Bank. Basically, the iPS cells generated with episomal vector
method are free of genome-integration of exogenous genes.
However, it is inevitable that genome-integration of exogenous
genes occur to some extent. Therefore, the analysis to detect

Cell Engineering Division

exogenous vector retained in generated iPS cells is necessary. In
2019, we developed a method to detect exogenous vector
retained in iPS cells. Although it is still under analysis, we are
disclosing the results regarding the cells of which the analysis
was finished.
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Enormous amount of genome information of human and various organisms has been accumulating
due to the dramatic improvement of the DNA sequencing ability in last few years. In addition, rapid
application of genome editing technology has increased varieties of organisms dramatically as research
materials. The main approach in the life science is now based on these advancements. Cutting-edge
and ready-to-use genetic materials are essential in researches to elucidate underlying mechanisms of
sophisticated biological phenomena, to discover causes of diseases, and to develop therapeutic

methods and drug as well as to solve the environmental problems.

The 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. We
also carry out research and development that facilitates the use and application of bioresources. By
these activities, we aim to contribute to both the basic academic research and the innovation for

improvement of human health and environment.

INAZ)Y) —ZDUNEE - (777 - =4t

Collection, Preservation and Distribution

(1) BIFHRORE

WFgEh 2 I EE L, BN OKS - eI OWF
FEDFFR UL T MEOINEZITo TS, FR264F
LUk, HEFTHI161,300 SR D DOH M D HANZEE D2
ftTam S 2 U, EIEFAMRZ BIRE L2 1,300 % D%
BICHF N AN Uiz, ZDO/R, FEZEDOHE5T,
BT NNTEZ AT W EFERE DR - B3
A/ RN=2a\DERBIAR TX A HE DYV —RZH
FEL TV, REEET REY Y — R, HHFEE R
R OAKE H e E D PCR EYI DI 00— T 5%
& & 8 7z X 7 % — (X 1; Motohashi, K. Sci. Rep. 9: 6417,
2019). University of Edinburgh @ Dr. Richard Mort & il il J&

B2V 7V 2 A LCHOCHBIE T % R Y Fucei DR BN
X — (Ford, M.J. et al., Dev. Cell 47:509-523.e5, 2018), H fiff
A BERERI 2 I > 2 —ONIA FH e, WM FEE
AN TICFEEBRZZ DS H RIEAE D ATP RFEEED N A
F 2> %— QUEEN DFEINT Z— (Yaginuma, H. et al., Sci.
Rep. 4: 6522, 2014) HTH %,
INETOMIRIAZI 2 =T OHRETIRICKD, EinT
MEIORIEEIE SR 1 HARE TIC 3,812,600 FRICE LTz,

(1) Collection of Genetic Materials

By comprehending the research trends and the needs in the
life science community, we have been collecting valuable
genetic materials developed by Japanese and foreign
researchers. Since 2014, we have selected articles written by
Japanese researchers from about 161,300 scientific papers and

have asked about 1,300 Japanese authors for deposition of their
materials. As the result, many of bioresources have been
deposited to us. They will be expected to contribute not only to
basic sciences but also to the development of medical sciences,
drug discovery, and development of diagnostic technology.

Some of highlights of deposited bioresources in this fiscal
year are as follows: vectors for efficient cloning of the PCR
products by Dr. Ken Motohashi of the Kyoto Sangyo University
(Fig.1; Motohashi, K. Sci. Rep. 9: 6417, 2019), expression
vectors of improved Fucci for real-time cell cycle observation
by Dr. Richard Mort of the University of Edinburgh (Ford, M.J.
et al., Dev. Cell 47:509-523.¢5, 2018), and expression vectors
for the ATP-specific fluorescence biosensor QUEEN by Drs.
Hideyuki Yaginuma and Yasushi Okada of RIKEN BDR and
Hiromi Imamura of Kyoto University (Yaginuma, H. et al., Sci.
Rep. 4: 6522,2014).

By continuous support from the scientific community, genetic
materials have been accumulated to a total of 3,812,600 items
by January of this fiscal year.

(2) EcFMHOREER

WMEII =T DB ARz G T 52803, WK
ROEA EF IO Z A HEE T 5, fMDHFZE
EDRFEUIBE MR ZZOU TR 5720, WEM
BRI EEAT VT THB, BIEFEIBAFETIE. WE
ZHERRL., EBROFIMEE LU Y — X D% (2D
ek ogomn FERILICEHIRL TV S, INELE
L prRhE, BN RS, BURSREL. SRtk E 2
UTztgIicHIRR SR, SRR E DO MBEME 2 ML T
W53, et ONAAYY —ZDNEIThh B EA,
TRETEHROEM - (EIE, SHWEMEBEEREZ Y27 TRML
TW3, INELEYY—RICF N 10%ICE8D (V23 52—
vay, BUEZ, (THEROBVIENE) BEELTV S,
T2 =T T, FIHTNTWRY Y —RIC
BIZEROZRKMLTHEEDTHH, BHAEZIF TR
MR ERETHD, ESNNIIIEE, H. Ko
10% DMEEKICERINTWA LR ENT S, FLWIY—
ADRRMATREL T 5728, YR TIINREAEDY Y —X
DFEDZRIEL, BIENRARETH 72V —RIEHRLT
W3,

(2) Quality Control of Genetic Materials

Sharing genetic resources in the research community is
necessary and useful for accumulating research results and
improving the efficiency of scientific researches. In order to use
genetic resources developed by other researcher without any
concern, quality tests of them is indispensable. Our Division
provides materials with ensured reproducibility under rigorous
quality testing to contribute to the quality and efficiency of
scientific researches. Deposited genetic materials are examined
for their growth and then preserved under frozen condition.
When request comes, the quality tests such as restriction

Gene Engineering Division

enzyme mapping and nucleotide sequencing on the requested
clone are performed. We have posted in our web site the
announcements about corrections in quality and relevant
information of distributed bioresources. The results of quality
control tests are shown in the web catalog. In our records,
approximately 10% of collected clones have some errors such
as contamination, mis-identification or with wrong information.
These errors reflect the fact that 10% of resources used in
research community contain errors. This is a problem not only
in Japan but also in the world. In other words, 10% of time,
effort and funding are wasted because of these defects. To
provide only authentic resources, we have corrected errors when
possible or have removed resources that were impossible to be
corrected.

(3) B FHRl DIt

YETIE, EMREIETFD80%Z71/3—F % cDNAVH—
V. RUA, BEYR—FRYL VAHIIV, ARATLA
AYDEST/H—>, XUA, Fvb, ZRY)L, ¥avds
IINLOT LDZIEREZ I N—F B BACTO—, I
W% KL S. pombe . UF EATE Thermus thermophilus 0 ORF 27 11—
VEE BRI — AR L TN B, 2R DB O H—
NS L FIFE B — (https://dna.bre.riken.jp/ ja’kensaku)
*®. KEGG (Kyoto Encyclopedia of Genes and Genomes) 7 1T
LTHETZEWARETH S, i, WL R—2—IC
AT 2HE2 VARGV T2 o—EDru—2, &
BFREANTZ— 7/ LEKR CEIEFEARTIAIR
Jn—VERAEHOUY —F Y — )V ERHLTED, 215
DMEFRIEV Y — AR =D 2R TR 2 =T 1
FTHRIELT NS,

SR, MR EAZ € =59 % Fucci 70—/ *RiE /R4
FOCH AT HEZS Akaluc 2 Z T, HOGIE CICFCIC I D A mBL
G LT 272D —H—HIE T ORENT 2 — DK
EAREEZ Doz, FiWT, ¥/ LxyhI—r7ayz sk
Yk cDNAZO—EDORIFRNY Y — A, /a—Z2 7 5
BFRHADIEDH DT 2— WAEYT/ LDNATHD, LU
AR AR ORI 8 F R DT, BEITHI 1,000 fFiE
BTV —AZRMIL TS, TDIBHI30% IO
HTH%,20194EE I, 1 ARETIC19AENICHREL TS,

(3) Distribution of Genetic Materials

We have comprehensive libraries such as cDNA clones corresponding
to 80% of human genes, EST clones of mouse, common marmoset,
Xenopus and Ciona intestinalis, BAC clones covering almost entire
genome of mouse, rat, Japanese macaque and Drosophila, and ORF
clones of fission yeast S. pombe and thermophile 7. thermophilus. The
clones can be searched in our web site at https://dna.bre.riken.jp/en/
searchen and KEGG (Kyoto Encyclopedia of Genes and Genomes)
database. Furthermore, we provide cutting-edge research tools such as
fluorescent proteins and luciferases incorporated in reporter vectors
visualizing biological activity, expression vectors, plasmid clones for
genome editing and gene transduction. We also dispatch their
information via our web site.
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Activities in the RIKEN BioResource Research Center

Hind 111 LacZalpha

Sph I
Pst I
Hinc IT
Xba I

BamH I pCRT

Xem I 2,728 bp
Nhe I
Xcm I
Kpnl -
Sacl pMB1 origin

EcoR I

amp

LacZalphaC

Hind III
Xcm 1

LacZalphaN-ccdB

amp
Sma I
Xem I pCRZeroT
EcoR I 2,975 bp

pMB1 origin

In this fiscal year, frequently requested resources are the expression
vector of the marker genes for visualizing the vital phenomenon by
fluorescence and luminescence including Fucci expression vectors for
monitoring cell cycle progression in living cells and near-infrared
luciferase Akaluc. The next was placed by comprehensive genome
resources such as the Genome Network Project Human ¢cDNA clones,
cloning and gene expression vectors, and microbial genomic DNA,
which accounted for about 80% of the total number of distribution. We
distribute an average of about 1,000 genetic resources each year. About
20% is provision of overseas. In FY 2019, genetic materials were
distributed to 19 countries by the end of January.

O

2019 EDIEYIR

Topics in 2019-2020

EHENZ)Y—ABMTHETIcE, ELVY Y —ZARFE
ETBHTEIIEBAA, FAMZBHOIRDEWELCHELND S,
FTT, N—O—RICKBEHF rv 7V AT LR, ]
FRB LIz, VAT LD, DS EHORELE
MBEAREDTZ, BMOEVONIEORRET, VY —ALER
AT AEEZOAHEOBRRICE T > TV,

To be a trusted bioresource center, we must not only ship the
authentic bioresources, but we also prevent mix-ups of
documents. Therefore, a bar code document checking system
was implemented. Prior to implementation of the system, the

Apa I LacZalpha-ccdB

Xba I
Sph 1
Xho I
Not I

EcoR V pCRZero

Pst I
EcoR I 3,272 bp

Spel
BamH I .
Sacl pMB1 origin
Kpn I
Hind III

amp

1. PCRYZO— 2 % hENIITOITED TESRH
RNV 2 — (REEFEKRT 15 2 X):

Fig.1 Novel vectors for efficient PCR cloning (Dr. Ken
Motohashi of the Kyoto Sangyo University):

TA cloning vector pCRT (cat# RDB17479), blunt end
cloning vector pCRZero (cat# RDB17481), TA- and
blunt end cloning vector pCRZeroT (cat# RDB17480).
(https://dna.brc.riken.jp/DataSheet/ GRP0048¢)

documents were reviewed and consolidated. It not only prevents
mix-ups, but also reduces the work load on the workers who
ship the bioresources and documents.

2019 FEEDMERFEDAR

Development of Technology in 2019-2020

PRI PS ML, HOMARIC M bEE, dv—
L E iz MBI 5T LT, B D7) T M fARIA o I6 7
BEORFERN DT EMIARFEN TS, I, EEX
Tl ik Z AT TE UL, WIFEDHERICKEL
W59 %, T THAIE, CRISPR/Cas9 7/ L e EL il 72
L HMESAREIREICR RSB 5~ — ) —i#(n
T2 fEH N HRiPS Ml EA LTtk 2 (F R U7z, Hil
A FE} A 78 28 N O iPS Ml el e AR PR R AT B 76 - — L &[]
Tl BT S HOCFEBI DM R B Z 1T ), TNETIC
29 A FOE AT, MlaDMLIREEICIG e~ —A—
BT ORIZHER LT,

T2 ENSRBRBYAFERE L HEHEL T
CRISPR/Cas9 ¥ A7 L FIH LI T/ Lt~ A2 EH L
TEeo INFETI/vIT7 I, HER, /wIAVIRETS
RAEERER LTz /07T R AT TS International
Mouse Phenotyping Consortium D—Ef& UTRII i 72 i
B, ERT—2ENHAETN TS, HERFv—IV A - UN—
thEDILFEITE [/ LSS T ADRHRIWE B X U8R

S E A I B9 B IC—WEAE, WEARICH [ i 2L T
FfiBIRICEE STz, /77T MCKOBBEL 735 BIETICD
Wi, aVTavaFIV/ v T RNIARM 2 EM T BT
DO ENFRILBIL AL ZREL TS, ZOFRRDO—EL
{Z. University of Nebraska Medical Center @ Dr.
Channabasavaiah B. Gurumurthy 5 & Hic, 7/ LRESEZ v
fearyraia v/ v o7y M AEE O HEEEEC BE
T B X & LU TH % L 7 (Gurumurthy C.B. et al., Genome
Biology 20: 171, 2019),

Disease specific iPS cells are expected to reproduce
pathological features by differentiation into the symptomatic cells
in culture conditions and will be helpful to study the molecular
mechanisms of disease development and develop therapeutic
methods. Furthermore, utilization of the iPS cells can be
accelerated by the establishment of methods for visualizing
differentiation states of living cells. We have transfected marker
genes reporting differentiation or undifferentiation states into
human iPS cells derived from healthy donors by CRISPR/Cas9
genome editing technology. By the collaboration with the Cell
Engineering Division and iPS Cell Advanced Characterization
and Development Team, we have established so far 29 cell lines
expressing a respective marker gene under the differentiation
conditions.

We have been participating in the project of the CRISPR/Cas9
genome editing mutant mouse production together with the
Experimental Animal Division for last six years. We have
successfully generated 75 strains including gene-knock-out,
point-mutation, and knock-in. Knockout mice will become
available after phenotypic analysis by the International Mouse
Phenotyping Consortium pipeline. To upgrade the genome editing
technology, we have collaborated with the Charles River
Laboratories Japan, Inc. for four years. We have been
continuously trying to improve efficiency for gene knock-in that
lead us to accelerate production of conditional knock out mice for
the essential or nearly essential genes. Our Division has been
carrying out plasmid construction, production and purification of
guide and Cas9 RNAs and genotyping of candidate offspring,
consistently. We published a paper on verifying the
reproducibility of establishment of genome-edited conditional
knockout mice by collaboration with Dr. Channabasavaiah B.
Gurumurthy in University of Nebraska Medical Center
(Gurumurthy C.B. et al., Genome Biology 20: 171, 2019).

Gene Engineering Division

BB AT N—ER

®=E [Head of Gene Engineeri
7]\ #8— Yuichi OBATA, Ph.
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Microbe Division: Japan Collection of Microorganisms

EUREAL VERITAS

Canndcstion

150001 ) 3. LA |

|
=£ KAE Bt (2@
Moriya OHKUMA, Ph.D.

HEL, Fiii - ARICEEGHENERORREZOANEADOREZBNELT. ME-7—F7-EF
FEDSZIRGHMENZERREL. FICHEDODDZZREDRRDHICZ—XDE FRIFLBROMH
RICEITHMEN ICEREH T, HARBKEEDELI/NAFVY —RABHEEEEHEL TS, FilR
WEW )Y —RAORELCHEDRBEDE - RIER. WRIRE - HITBEME ORI - BFEMEED
FENGMEN)Y —XEEDRMBARMAEELITOTNS,

The Microbe Division in RIKEN-BRC known as Japan Collection of Microorganisms (JCM) has been

collecting, preserving, and distributing microbial cultures. Our mission is contribution 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 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.

IN AU —ZDIRE -5 - 1244t
Collection, Preservation, and Distribution

1981 4F IZ JCM (Japan Collection of Microorganisms) & L
THEUTLOR, Y, BRE. LR Z & 5 HESf
SN - ESMERI B . MRBRERBEMI R . 77— 7 GHHIED
BERE, RIRE G EZRRIEMAEY Z NS UT, Yt
RO « (/17 « W EE B - RRILHERHEEL T 5, B
TEIERHIC, TEREE) & THERE ) D72 DRI DA
MR OBAFICHE R ZH T TS, F¥aF A4y
V=270 T b MY OB L LT,
WA DIRZERIFE DB ZHHEL DD, AR R/KAEDM
W)Y — R H LT, AR - ISR OFIRICHIANT 5 T
LZDHEL TS,

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. JCM has been focusing on
microbial strains that are useful for researches for
environmental and human health science. 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) MEMMHDUNE
20194E X, 22 HE D SEZ S OMEYIRRDEFEZ 2
iz, TNHIKIE. INA AR ARERIETE R YE % iR
DY), EREROYIEIERICEMEY R E DRED
WRICEfRE D, e OEEMEYPFREER M
iz & 7259 AR EREOWIRICE R AREONE
FND, WEKD 7 EHLESEANSDETETH >z,
WRTIIINETIC, MEYHOIEREL RS THS
[FLHERK ) & Z USRS B RRDUE Z R HEtE L
FRCHIE « 7—F7 « B R O EHERLE DB 5 T LR Kk
DM ZFTENT VD, HERIE, BRAGMIEIROE RS
WOBHTENTED, IO WENZYY — X T
5%, MEVORMIIZHEELICHZ N, ThidEA R
WRER Lo T SRS R MM FEL TV BT RICK
%o ZREIEMAYIEORNE) Y — AN Y RITEHEINT
B, EWMZ ORI EERERE R RI-L TV,

(1) Collection
JICM 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. More
than 70% 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 collection of type strains
particularly of bacteria, archaea, and yeasts, JCM has
received the world-wide reputation for one of the highest
positions as microbial resource centers. Therefore, JCM
greatly contributes to the conservation of biological diversity.
Type strains are well characterized physiologically and
genetically and valuable microbial resources for researches in
various fields of science.

(2) MEMMHEDORE - mEEE

INEE U7 AE R, IR A OGS e, SR
IRFAER. rRNAEAR T-HELY DIRHTEIC K DU L7232 AR
BEEL TS, $13% 0% AMAEYIFET, HROTD
BIZEBOREGENRHEN, 2O3B0/8E 2
EUTES R f2LTz, chicky, FEREMERHEBEERE
MY Y — X2 R T B0 BN N LS
HZRIZLTWD, £z, MBS AT A FOEERHIET
$H51509001:2015 DFLEF 2 #GTEIF L. ZDFEEE T TOD
EEARNCKIOEEEZEHLUT, BNMEHNEES DI
BH TN, PWEEUMAEMBREER], bk, wikbiz
LR 2D 2 HEORFEE VTR e R R T2 HE
LT3,

(2) Preservation and quality control

On receiving a deposited strain, JCM extensively checks its
viability, purity, and authenticity. Over 13% 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

Microbe Division: Japan Collection of Microorganisms

and reproducibility of the researches using JCM strains. JCM
has been accredited by an international standard of quality
management system, ISO9001:2015, 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) &M DR

JICME, #929,000 DR EMkZ RE L. BHE T TH
4,000 DI EYIREZIRBEL TV B, 2019 4EE1E 30 A R AR
L. ¥ 3ENEENA, 12 B3 EREBEAOIMETH B,
MR BEEDO AR DT — R OMAEYIEIRICE EE A
Rk, RO 7 B R B YROR L RS TV,
HANSISC TR A B U TR E LTV A1, 44
D%/ I\DNA LW BRCE(n T RIFIFE & R TR LT
W5, YROMEYMAERM U &, HE T T 560
DREIN TS, FF 80 HEDO NS Y EOMAEY
KR SNz,

WR T, WEEYIRROREA N TSRO RG . R G,
7 LEHRL. MAEMBRERIH Ui e B Ela ez
FIA Y DHhEAT T—=ER=ALUTRHL, HEEHA
LT3, BRERS GRS E RS DS E R NCBI T — 4
N—AUBIFBHBO)Y—ADT LT R—=I DY 7EFE
FIETVDE, INEOERIE, VYV —ZAOFFEEHET S
WO T, VY —A RIS 25O _LIcEDEN S,

(3) Distribution

JCM now holds near 29,000 microbial strains. Every
year, an average of 4,000 strains are distributed, and 30%
of them are distributed abroad. This year we distributed
JCM strains to 30 countries. More than 70% of
distributions from JCM corresponded to type strains.
JCM also distributes microbial genome DNA in
collaboration with the Gene Engineering Division of

i f

®1 £ REZRT COMEMKDORE A - REAOHEMKD RIEEIEFED

Fig. 1 Left, Preservation of microbial cultures in liquid nitrogen tank. Right, Ampoules of freeze-dried microbial cultures used for

distributions.

TR LIS HFR .
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Activities in the RIKEN BioResource Research Center

Microbe Division: Japan Collection of Microorganisms

RIKEN-BRC. Using JCM strains, 560 original scientific
papers have been annually published in these years. JCM ZROFHEZIEBL WS, Bl LIMAEM®RDOT/ I
strains are also used in 80 published patent applications Bog Rz i U C ST — 2N — 2 S D B IR 2
annually. LTW3, Tz, KOREEDE WD TR
Through our on-line catalogue database, JCM exhibits not BEERSEDRNT, o> 7 VeIV Ty Lk Bl
merely basic information, taxonomic classification, and U7z R 2 O FAE A Y OB RERRIHZ R L T W 5,
characteristics of JCM strains but also related EFEEET, 7/ LFIRORHT) Y — A DREN 75 E L5
publications including those using JCM strains. The XHEEL TN,

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,

HEEDHLVIZASTHEL, RE - FEZTTV,

2019FEDFEYIR
Topics in 2019-2020

ANDETEME X, SEDREINE., WEIETIMTERE,
fRRICKEREEREZ TS, UL, WIEMEE.
RN EMEEMAEYIRELZGZLTED, 202
THEEENNER 20, HEOEZLDTEIEbhro TV
Vo HHBIFAENFTEHTE 20 E5h1d, L
HHEMEOMEDOEEDOH LTS, ICMTIE, ET74X
AHIRE DT OINAF T 4 7 AR SN S HIH OB
MOEEMEZ CNETICESBEMLTETED, 24D
WFREHEICH I N T HOWEE TR EA IR
TV, FLTE, AFEDSH LW ETEME % 77 Bk

BEEE AT IN\—1RK
Members

® = £ [Head of Microbe Division]
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1P P& Takashi ITOH, Ph.D.  BREH 87t Toshiya IIDA, Ph.D.
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FPHE #H3E Yumi OSHIDA

OV =ZAHIVAZ Y7 Il [Technical Staff 1]
#5 FE Koji SUZU & T FEF Youko MORISHITA

We aim the followings as our research and developments.

(1) Exploitation of new microbial strains as beneficial
biological resources

(2) Addition of values to microbial strains with genome

= LUR DAY Y — AR HE OWIZE - FiffibHFICHOH environmental issues, health science, and others, we isolated Human commensal bacteria have a great influence on our ST 182 Hiroyuki SAKA *
ﬁ ATWN5, microbial strains from various sources, identified, and health such as nutrition, immune response, and resistance to .géﬁ}mé[mnmgSc|ent|st] """""""""""""""""""""""""""" ﬁ
;’32 (1) BRI L REE DWFZEICE 3 BRI ) — A DRIF proposed a number of novel species annually. We determined pathogenesis. But still little is known about these commensal $ | 58— Jun-ichi INOUE, PhD. %2
T BB R VB e B BTN 2 VR e o el | e S

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.

2019FE DR

Development of Technology in 2019-2020

) 7/ LEAIRGHE RO mE L MAEMY Y —AD
hnfifE oA L

() UM DR - [AIE - S EE AR, VY — AR AT
A DR

(4) BERTER DL - SAEEY O RN RSN & R Bt DB
Eis

sequencing and other studies

(3) Development of efficient methods for microbial
identification and quality control, and techniques using
microbial resources

(4) Development of analytical and handling techniques for
microbial symbionts and yet-uncultured microbes

As new microbial resources useful for researches of

genome sequences of our microbial strains in order to enrich
their information. We inferred highly resolved molecular
phylogeny, investigated structures of microbial communities,
and analyzed single-cell genome sequences of yet-uncultured
microbial symbionts and predicted their function. We also
have several international collaborative publications for such
as genome analyses of JCM strains and introduction of strain

#LYUY —RELULTEML Zh 5k
Lawsonibacter, Parolsenella, Mesosutterella, Faecalimonas
EWVSTEBOMELE L TRELIZEDDNEENS, HilZ
W&, Lawsonibacter asaccharolyticus JICM 321667 1, % 3%
ISEICHELBE 2 I BB Z TR T HEDELT, F1%
OHAEMEMIHICTEH SN S,

bacteria because they comprise a complex microbial
community of diverse species and many of them are very
difficult to culture in laboratories. Availability of useful
microbial resources is a key to enhance the research in this
field of science. JCM has long been collecting many
commensal bacteria and those expecting probiotic effects like
bifidobacteria. These collections have been widely used and
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F HE5l Masahiro YUK, Ph.D. 1A E1E Shingo KATO, Ph.D.
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O:5RFIZEA [Visiting Researcher]

OHHEL [Student Trainee]
Y744 T by X Wasiatus SADIYAH

O ERRE [Agency Staff]
N4 FRSE Asami YAGYU AL BH Chse UCHIYAMA
KEF <1k Yasuo AMANO  FRHR BB Akihiko TANAKA
P9 BEAK MakioTERAKADO

@®/\— 54— [Part-Timer]

HIBRERSE > N DRI B 2 MEY). VSRS D holdings of a group of microbial species. have led to numerous remarkable achievements by the users. KM B3 Naomi YANAI ) ‘f*}_ﬁ &F Tomoko KOBUNE
WRICE RGO Y — R LT, ShEis - & JCM is continuously trying to serve new resources, and E; iiNéom‘SAKURA‘ *i; ;i K"’_‘ZT KOBE
AN 7 Eq Ju . . 93 Mio ITO 7] Misaki MIZUNO
REROWAEYREY OEALMAEY 2, EANNOWEE L actually from human feces isolated a number of new species S 1T Kanuko OTSU L BT Voo HORYAVA

2 NHE@EH SO BB AR EILawsonibacter asaccharolyticus JCM 321667 /& CREEMEBIR. A EF MBS

Fig. 2. Butyrate-producing Lawsonibacter asaccharolyticus JCM 321667 isolated from human feces. Left, light micrograph. Right, electron micrograph.

including those described as novel genera Lawsonibacter,
Parolsenella, Mesosutterella, and Faecalimonas. For
example, Lawsonibacter asaccharolyticus JCM 321667 is a
notable bacterium producing butyrate, which is involved in

immune responses.

H k£ B Mari INOUE TE7K SEHCF Mikio SHIMIZU
FaAt B2 YukiNAKAMURA, PhD  AFNFH & F Takako OWADA
BT ST F Etsuko OKANO 557K SRS E8 Michiru SHIMIZU, PhD.
fhigk 7 Nagisa SATO 4348 FNFXF Wakako BUNRYO

AL 324 Nao IKEYAMA FFH 754F J# Honami NODA
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Activities in the

RIKEN BioResource
Research Center

SyaviEENE

Wt |5 R T 2

Integrated Bioresource Information Division

=5 WE %M (Ep1)

Hiroshi MASUYA, Ph.D.

MERELTYY —RODfifiE

FL1ERINBESIC, NAFVY—ZADRFDOELLLTHEET B TTEIR)

BUERARGERTHD, MEBHREAXRETIE. NIF)Y—REMELEESFICTLIRAD DIER
ISHBRAI BT, NAF)Y—ADFERER. 7/ LR, BRBEREFDQ/ N1V —-AREERZTRL.

METARMAREZTIELBIT. £E2—DK—

LR—IFZBLT, NAMF)Y—RIEHREHRICHKET S,

MEBHRARZIEX. NA(FVY—ARRE/Z—DFRETHBZNAF)Y —RBEFERD—DDEELT. UTF

D3 D2NF7OT S LICEVHET (Fig.1).

M N\AF)Y —AEEERT — 2R E - EFIREL - METRZRFOMZERRE

QN\AFVY—REBROAZ 2= —3 Y —ILELTDR
— R R T R U T — 2 eI R LT E DRSS

() KFRMET—

As it is exactly said “No data, No resource”,

—LN—I DT

Information” is an essential element of bioresources as the basic

infrastructure for promotion of the life science. Integrated Bioresource Information Division aims to develop
novel utilities and create new “values” of bioresouces by analyses of bioresource-related big data, and
facilitate wide, effective and efficient use of bioresources for R&D in science and industry. As the one of the
BioResouce Infrastructure Divisions, core activity of BioResource Research Center, we work on the three

research plans;

(1) Integration of metadata, international standardization and development of cross-resource search

(2) Homepage contents
(3) Big data analysis and its visualization as follows:

2019F E DR

Development of Technology in 2019-2020

(1 l\'f7_|")‘/ 7\55 EFERT—2H0E  EREE( -

EEREENALEE

INAFY — Z@mﬁbﬂﬁ@ﬂi&f”(ﬁﬂ%{ﬁl_% HiyE LT,
INAFVY—ACHHE S HFROFEEBEU, Mok, HEl
Zirskltic, fRME BR. BEbT - BIRGO HE BT
TONAFVY—=AFRLKRICH T T2 &l T — 2K 7 7
r—ay OFEZITI,

BHTCHER L, World Wide Web 2>V —3 7 L\ (W3C) Y
RELIZWebICEB I E T —2E O RIEHE  Resource
Description Framework (RDF) % FI\ T, YDA, fd¥), #ifid,
BInT, WAEYT—20/A(k, BRUINLDT—2ZNE
LU 27 LRI Z 10100 AVAT LI, S
BTHAINZ 20T T —2EWEL, T—2EHATIA
VBUT, WITEH DN A1) —ADRDF 7 — 22 E L,
NGB, TOAZTT DT =2 EHEEEE LT, BIE T ORI,
REQT DT —2ERBIRL, I—Y—IWASTHEETHD
FRFENZWINLUT, MEERTIRTHREZ LT,

Fiz, EDREBEEFND, XURYT )/ LETTF— 7’\—
7\‘73:’@ L. BREZIBINT AT LT " MoGH” (BT ST RAEHE)
T —HZN=ZLUTRHL, BRCOLRE T DT ARG, 1
FUY—XICELT, 7/ LB EROREZ R LT,

(1)Data integration and standardization

Aiming adding value and promotion of use for bioresources, we
work on the data dissemination, integration and standardization of
bioresource-related information. We will develop information

technologies on data integration and retrieval, and implement
advanced data searching system helps expanded use of bioresources
in the important research fields such as health, foods, environments
and energy production.

In FY 2019, we implemented integration of catalog data across
mouse, plant, cell, genes and microbe resources and cross-search
system across these resources using Resource Description
Framework (RDF) related technologies which are standardized
technology recommended by the Web recommended by World Wide
Web Consortium (W3C). To operate this system, we developed data
conversion pipeline to generate RDF-version of latest bioresource
catalog data produced in Divisions in BRC. We also implemented
data search function that user can input synonym of gene symbols or
orthologous gene symbols to normalize difference of written forms
of gene names. Furthermore, we developed a mouse genetic
variation database named as “MoG+” which is expanded version of
a genome database transferred from National Institute of Genetics to
provide genome-related information of mouse and gene resources in
BRC.

QN\AFVY—REERNDIAZ2 =7 —2a> Y —IbELT

DHR—=LNRN—I DT

INAF)Y — R B VT, Web X—T I3 HUD IR 1%
HERELTWS, NFVY =AW Z—DT 7 YA
ZRLGEMIGEM T 5L bIC, SRR, R, FREI
EDHED=—Z, IR, WISHICH 5% M e g
BINAFNY —=ZADRNEE, LTV —AFH=—RIB X
5307V RZ T, DRUTEEX. BRCR—LR—TD
i ZEESHLHNT, 2% =a—7)V Lz, LA T7IRD
—HCEDZLDIA—F =D RDBNAFV Y —ZADERPY

® Facilitate wide, effective and efficient use of bioresources for R&D in science and industry
® Develop novel utilities and create new “values” of bioresouces by analyses of bioresource-

related big data

Three programs to accomplish our mission

Integrated Bioresource Information Division

sent phenotype data of 5 lines to the
International Mouse Phenotyping
Consortium (IMPC), in which BRC
participates. We also made 18

» Wider dissemination of bioresource data using
Resource Description Framework (RDF)
-related data integaration technologies

« Participation in global data
integration in the life science

« Collaboration with medical data

1. Data integration and
standardization

Expansion of use of
bioresouces by
improvement of
resource catalogs
and advertisements

2. Improvement of
homepage contents

Collaborations with:

3. Big data analysis
and visualization

Integrated Database of Cllnlcal and

correction of the data. As a result, in
total of 105 lines of data sent from

Big data analyses of genome, disease
symptoms and images to facilitate BRC and released form

novel use of bioresources in wide http://Www.mousephenotype. org. In
research area (e.g. health expectancy, 5 qdjtion, we released database for

disease and homeostasis) ..
phenotype-phenotype associations

e "'] across the mouse phenome. We also

& developed new mathematical analysis
..‘ ot ‘1' method termed as “Energy landscape
analysis” to visualize energy states or

P RIKEN-centers including AIP |_Medical record - Pathological Genomic Information (AMED) stabilities usin g om ics data of
diagnosis .. ... . L . . 3 .

 Database Center for |_Family history el Eur:)ggan _B.omfgm:ascs Iné.tltutte microflora or transcriptome of

B RS |ite Science Life style variations | National Bioscience Database Center enyironments or organisms. This

Creation of high-value added bioresources combined with information

help to solve human problems

Fig.1 Overview of Integrated Bioresource Information Division

V—=ADAFITEOFHIC, K0T 7 ATESXIICL
Teo Floy ERVATOMEELLT, F—LR—VDHH, v
AV —AKhZROTEH, TR Al @, RIHZENDRA—)L
Za—ABME DB E TR Tz,

(2) Homepage contents

For the dissemination of bioresource information, the website
plays crucial roles to promote uses of bioresource, by
carrying resource catalog, documents and advertisement of
resources to potential users. We operate workflow of
homepage maintenance and development to provide
homepage articles to respond to the social needs (e.g. disease
problems, healthy life span and food production) and to
research needs by proposing bioresources which can be used
in the researches for solution of these issues. In FY 2019, we
worked out renewal of the whole homepage in which users
can easily access to search and how to obtain bioresources. In
addition, we regularly operate BRC homepage to update
articles and mouse resource catalog, analysis of access log,
supporting Divisions to circulate mail news to bioresource
users.

Q) ARIET —2BITR MR U T — e R EDOH
ik

@A’?@B‘yﬁ‘?—ﬁﬁﬁﬁ CRBHT A A HRRE R IERIE D FE

Rzidd, ZOETE 2 HEE, %iUﬁfﬂ*ﬁT*ﬁb:{%ﬁ(
gﬁﬂmltT/Z%iﬁ}:bfﬁ,“fﬁg%@ﬁgﬁﬂi’ Higd F7“;—
KRG Rl aE ) DR T A 2 HIET, BRT
4 ¥ &, BRCHY £ i 9 % International Mouse Phenotyping
Consortium (IMPC) "\, 52‘%%0)7‘“‘—7%H\ EE 182 TW,
CNICKDBRCOREN LIz T — 2, f75H105 Rk o7z
(http://www.mousephenotype.org K D IWFil) o F/z, LB —FK
BRI O BAGR M O MAEEIIRATIC B 9 57 — 2 N—A%Z /L
Too EBIT, MM, bRV T =LA, BIERENO
WEZWE LI ZIHH 7 — 22 0T, HAREORLIN 3 T %
IVF—ZERL, LEMREBIRIEOIREL § 58 7 LB 7
WP [ LIVF—F 2 RAT =Tk | ZBiFE LT, COffHT
W&, T R NERIE MR S R A 5 B BRI K -
THRURENBRERDEYOIREZ, BRI 256825
AR EE MR EN S,

(3) Big-data analysis

We try to discover novel biological functions or principles of
life systems applying large-scale data analysis technologies
with mathematical analysis. We also try to introduce new
practical technologies such as deep learning by which
computers may give a decision focusing on the different view
point from human decision, in which feature of data are
extracted independently to human definition. In FY 2019, we

methodology is expected to be useful
for controlling biological states of soil,
intestine and cell differentiation which
is composed of multiple factors with
intricate interactions.among 532 ontology-annotated
phenotypes by association rule mining, using bias-minimizing
comprehensive phenotype data from 3,100 mutant mouse
strains, and derived 3,686 significant rules comprising 345
phenotypes covering 60 biological systems. Further, we
defined a set of phenotype-phenotype association pairs
(PPAPs), as a module of phenotypic xpression, for eachof the
345 phenotypes.

BEE A N—1ERK

Members

[Head of Integrated Bioresourse Information Division(Indefinite-term Employee)]
*94}_% BE Hiroshi MASUYA, Ph D.

.EE-EEEH & [Senior Research Suentlst]
F=p. ?:,EShlgeru IWASE, Ph.D.

OBFFHIZEE [Research & Development Scientist]
FE AR 1572 Nobuhiko TANAKA, PhD 57K K Kenta SUZUKI, Ph.D.
_EHE BATTojoyki TAADAPRD.

OBIFMIZEE (F75) [Research & Development Scientist(concurrent)]
7]\ 2B Norio KOBAYASHI, Ph.D.

@EEMZEE [Visiting Scientist]
MERE 3% — Yoichi GONDO, PhD.
O757=HIVAZY T Il [Technical Staffl]
5 B3 Naomi YUHARA  FAHR AH& Daiki USUDA
SRR F Keiko KURIHARA JEA ERIE Yuri NAMIKI
@ ERE [Agency Staff]
RAAR FI— Toshikazu OHKUBO Fx #EA Yusuke MORI
_NHE BftMesanobuuCHipA
@/ \—h32A<— [Part-Timer]
{EcA%E TEEEH Michihiko SAT LI 341 Tatsuya YAMADA

YEER% 2 —ER Shoichiro SHINDO =5 &13& Tomomi MIBE

A
R
it
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Activities in the
RIKEN BRC

150 9001

BUREAL VERITAS [
Cartilie atman

Support Unit for Quality Management

=

1=yhy—5— WK IEE
- . Masatomo KOBAYASHI, Ph.D.
SvvaAVEEERE
ISOlE. EFEE#(LiE4E (International Organization for Standardization) H8E I3 E E#E—ER T, 1S0 9001 |3 R E (RS
TBIRXIAVNVRTLOETHS, 1SO 9001 DEREEIE. EMBRCHERED/NNAFYY—ZAPY—ERE—BLTRIETZEEN
DHBTLERIITHEEBIT, EBETOELRADEE L, FIZHREDORE. REHNERRDOHORE ZEBERMTIEDTHS,
NAF)Y—ZARBEEEIZYME, 1S0 9001 XX IAV /AT L MENREEEPHRTREZEROEEETFICETSEY
HHEHETIILICEY, NIF)Y—RBEDHETHAEREEICEIKLTLS,
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 the interested parties 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.
We, “the Support Unit for Quality Management (QMU)”, endeavors to take all possible measures for Quality
Management System (QMS), Total Quality Management (TQM) and Reliability Engineering (RE) focusing the quality
by design. Our activities contribute the “Trust” which is the most important principle of BioResource Project.

2019FEE DR
Activities in 2019-2020
(1)ISO 9001:2015 #E35 5 [Industrial classification code] 35.Other services, 38. Health and social
BEGHRBEETHEC 12— —RYEZAT Y RS work.
(BVIC) 12X 31809001 DEAFEF DIz DT 7, 2019446 H [Auditor] BVIC Lead Auditor, Mr. Hirofumi KINOYAMA (Team Leader)
HHET 12 HICZE L, NEEHELOBETHER Uz, ZDRRE, and Mr. Tsutomu NAKAJIMA.
FRIFEKR CZDT74+0—=7v T R332, 75<, 1S0 9001:2015 [Object departments] BRC Director, Management Representative and
DFEERFEH Uz, RIFEBREZEOMEIIIOLEED, QMU, Cell Engineering Division, Microbe Division.
CERABM] 20196 H 11 HRU 12H [Object Quality Manual] BRC Quality Manual 16 edition.
G BA% ] 1S0 9001:2015  (JIS Q 9001:2015) [Conclusion of the audit]
[FRELHIPH) NA A VY — R (EYREIEETR) OUNE « {317 « $24t Any nonconformity was not found in BRC QMS in the scope of this audit,
[FE20%E]) 35. ZFOMEFIY—Y X, 38, EHENCHESEHNE and it was verified that it was conformable to the criteria for the audit such as
[ 8] BVIC EEEREEE R LEY (F—L)—X—), B standard requirement items. Moreover, there was no serious problem to
) (A=) obstruct ISO 9001 certification as for the practical operation appearance of
GREMSEM] BRC L 24— R, BHELENTZELI=Y
(EANSRME< =27 )V] BRCHHES =27 )V 16 1R
(RAE DS
SEHEREDOHFAICKE T, B RIAY MY AT LT
AHREFRL HREREESOFEEREITEA L T2 HI
AEENELz, £io. VAT LO#AIRIUIC DO W T EERREZRHE
TEHRERKFRIMRINELATU ., o T, Hilat 2
B HICREFTHIORUZHRMNER I NZEDE W LET,

~
-

7| | REHEIEIHEON —\ S8\

the system. As a result, the continuation of certification was recommended,
and the purpose of the audit plan was also achieved.

olicy
(RIKEN BRC) s the o

e that all employees are aware of and folow our qually guidelines, st

(1)1S09001:2015 Surveillance Audit

BRC took ISO 9001 Recertification Audit by Bureau Veritas Japan Co., Ltd.
(BVJC) on Jun 11 & 12, 2019. BRC successfully passed this audit 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] Jun 11 & 12,2019

[Standard conducted against] 1SO 9001:2015 (JIS Q 9001:2015).

[Scope of supply] Collection, Preservation and Distribution of Biological

s nt in sure that th
ped constantly
iy regularly in line with the basic operation policy of RIKEN

6. refin
BRC.
We formulate,  maintain an

improve RIKEN BRC's qualty

management system by adherin

irector, RIKEN Biores
May 08, 2019

resources. X1 1SO 9001 F&E A&t
Fig.1 1SO 9001 Quality Policy

(2) MBI R I AV MR T LOSBE LS

2018 FEE AR L > TMER— L Z—ENBIEL, 2019/ X
DWEBE Y Z—ENET Uz, FHEOMGHEA BEHT 57
LS, 2018 FEICHIE LIZE ANy Z—RicT | E ik
MNZEEBIT (Fig.1). MEG—HTE > 2 —EDRERIBRIC T
UTze E£722018 4 RIT/NNAA) Y —AMEEH LI =v D
TRANIEY —Z—AGBIT L. 2019 4FE &0/ MRIESERIE Y 2—E
M=y N)—X—D¥EBZ 5 [ Z DTN,

(2) Changes in the BRC Quality Management System

At the end of March 2019, Dr. Yuichi OBATA stepped down from the
BRC Director and Dr. Toshihiro Shiroishi took over the duties. Dr.
OBATA assumed the Senior Adviser. In order to secure the sustainable
operation of the project, The Quality Policy dated on April 1, 2018
was authenticated by the new Director. In addition, Mr. Hisao
MOTEGI, the Unit Leader of Support Unit for Quality Management,
retired at the end of March 2019. Dr. Masatomo KOBAYASHI
assumed his position in April 2019.

(3) EEEE., RURKIAVILEI—

H520 B N ERES A 2 20204E 1 AS2 Bl THEM LT (K
2), BEEICHIz> T, IS0 9001:2015 DEREIE (VA7 N O F
2. HHBEOH, La—< Y IT5—0OMN L OEFEMR) DM
R ZERR T B, HREZRDOKFHRICH 2% QMS HHAK
DRNMEEELT, WEEETZ NEEDFEETORME. &
UHBOmEBOBEE FELZzOREREHEHE U, Fiz,
BRCEVZ—EICEAE BRI VAN E 2a—720194E5 A
SHICHIMEL. QMS DEEDMEA K UZEH O EEMIC b 53
i £ L7z,

(3) Internal Quality Audit, and Management Review Conference

We carried out the 20th Internal Quality Audit in February 2020 (Fig.2).
Through the Audit, we assessed the conformity of the activities of Cell
Engineering Division, Microbe Division and Support Unit for Quality
Management with the requirements from ISO 9001:2015 (for example,
actions to address risks and opportunities, to leverage organizational
knowledge, and to prevent human error). The latest context of BRC QMS
organization (competence acquisition and maintenance of organizational
knowledge) was also measured. The BRC Director reviewed the QMS on

B2 1SO 9001 AEREEE

Fig.2 1SO 9001 Internal Quality Audit

Support Unit for Quality Management

May 8, 2019 (the 23rd conference) in order to assess the opportunities for
improvement and the need for changes of the QMS.

(4)1ISOR RV AV M/ AT LR DK T ER

ISO/TC276 NA A T2 /ay —HMEG RN FEH D 180
20387:2018 Biobanking - General requirements for biobanking (/N -
FINV TSR AE I DFREM) I, ISONMECY RV AV bV AT LI
7 % A+ (ISO/EC Directives Part 1, Annex SL) D2 M H 1
72 T1S0 45001:2018 1B Z REESR RV AV VAT L RE, &
BOINAFVY —ZHZEIH RS B [H B O R Ehn A2 L.
FTNBEGRE IRt L7z,

(4) Horizontal deployment of ISO Management Systems

framework
We have distributed the guidebook for ISO management system to
improve the QMS activities in BRC.

(5) MEMMBEEDHE. KU BYAMOER

ISO #HA A MO BASHERFANDLZ IR 6 7. NEBEG A HERSETSA
DA%, IATAFREMZHE B O HIEERE 6 LDV ALV B
O—A%Zf 7 ik LTz, 61T, OITHE R 1SO Mk Bk AERH 7
HOIEIMENOREMI T IREZE L, Bk AM OB BICHD
AR,

(5) Acceleration of Total Quality Management, and cultivation

of successors

We support 6 staffs to attend the Continuing Professional
Development course for QMS auditor. We grew up 4 staffs as an
internal auditor, and support 6 staffs to maintain qualification as IATA
(International Air Transport Association) accredited Dangerous Goods
Regulations expert. Moreover, we have supported the development of
successors through On-the-Job Training and the active participation in
OFF-the-Job Training such as “ISO Continuous Performance
Development Education”.

BB L&A IN—HER

Members

@1=vkJ)—4— [Unit Leader]
7J\FA IE%E Masatomo KOBAYASHI, Ph.D.
@ EIEEHFE [Management representative]
7|\FA TE%E Masatomo KOBAYASHI, Ph.D.

@ 4> /3— [Member]
BT EESE Emi IIMURA, M.P.H ARRFR 5t Toshiya IIDA, Ph.D.
Z5M FH Kanae KURITA B4t 1 Naoko ISOMURA

~
-

7| | REHEIEIHEON —\ S8\
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Activities in the
RIKEN BRC /
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=£ /\B JZEB (@)
Atsuo OGURA, D.V.M., Ph.D.

HHARETIE. BHABRCHZVY -, FHCRBREMELUERMRZSVRELG YA 7o [ TERitG
TRIHIREGBICEERMBAREZITI, fe. INSORMHECHARIZIZTAITERTNSENL

PHEER%TTS,

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 Research Center.

Activities:

l. Development of mouse somatic nuclear transfer techniques

II.  Development of microinsemination techniques

lll.  Development of reliable cryopreservation techniques for mouse embryos or gametes
IV. Development of new stem cell lines and animal models

2019FEEDRIR

Research & Development in 2019-2020

(1) MBS HEY O— X il DR F

SUABMINE I O— TR, ARG T LIVOIRNEFE
24TV MNEBIETO—EA. REM7 LIV SHE
RlICRBIT AN, YO—VTHENBIEROE K
EOENRREEND, ZTTCHRERRI ATV
BIFO—DTHH., 7I/BIIVAR—Z—FI—RT
% Sle38a4 B 1n T DORERER IS MC T B 728, /w77 Tk
SUAEVERILU Tz, Sle38ad DR JTKO T RIS DY A
A3~ 48IZE/NETeD, BITFREREREARR2Z R
Ltz — /T, Z70—VIBETHRSENS Slc38ad DI FE
BEMIET S HMNTSI38a4 BT KO VAN S/ O—2 <
A VERIUT=, MR A RIZIEE{b Ui otz, TD
TS, Sl38d LINDA Y TV FBENIO—2TH
ONBIEBEE DT -2 RKNTHA IR EINT,

(1)Development of mouse somatic cell nuclear

transfer (SCNT) techniques

We have previously found that a group of paternally
expressed imprinted genes were dysregulated (biallelically
expressed) in mouse cloned placentas, where an abnormal
hyperplasia is consistently observed. To elucidate the function
of one of these imprinted genes, we have generated knockout
(KO) mice of theSlc38a4 gene, which encodes an amino acid
transporter. Interestingly, paternal KO mice of Slc38a4
showed severe placental hypoplasia (30-40% reduction in
weight) associated with intrauterine growth restriction of
fetuses. However, the cloned mice generated from the donor
cells derived from maternal KO of Slc38a4 still showed
abnormal placental hyperplasia. These results suggest that the
dysregulated imprinted genes other than Slc38a4 are likely
responsible for the abnormal placental phenotypes in mouse
cloned embryos.

(2) SEEMIRFE R T DR

—RKG BHIAaZ PR TSRS 13, 9 TICPEFIETS D

WEDENTOEH, TORIRIZ4%LLITE, HIHDO~
T ZRHII 7 T — > BRI IS B3 EHE TH D, Z
DIFKE LT, — A5 BE D G E A D I N TRy
HErT S B0, RO BT o — VS SEICE LS T
ENETENTVD, 2T, TllaE Y1 X7%2/h&E{Lk
G0 D, HEAROLE( - KA T v 7 KA D
IEfEEZ R LT, — XM R OSARE A& UTH]
Wel A, — R REM I R G R OO S (A 7R T\
DD IEMEMED A B, ZDROGEATEET S —D
A DREOIREAL MR SN, BFEZL P ET b
SRR UG R, 20-30% DEFRDVEDENTZ
) R H SR S & DRI o

(2)Development of microinsemination

techniques

Although the primary spermatocyte nucleus can support full
term development following injection into immature oocytes,
the birth rates are extremely low (around 4%). At least one of
the causes of this low efficiency is chromosome segregation
errors during meiosis within oocytes. Then we used the
“down-sized oocytes” which are known to increase the
precise chromosome segregation for injection with primary
spermatocytes. As a result, the incidence of aneuploidy was
significantly decreased and the birth rate was improved to
20-30% per embryos transferred. (Collaboration with Dr. T.
Hino, Asahikawa Medical University).

(3) NG RE - BB F D RS RFEDRFE

3-1. JRHURS AN TR e 75 35 A F R oD BfE < 7 A (M. spicilegus) T
%% ZBN/Ms & SPI'TUA D 2 27 L7 E S flfi
ZICRD SHIfEIAM B KU B R AEA LTz RE R, 2
HRFAT T ZAOERICKII U (), BE, 3SR
KD T, ESHREBERDOETHESNNL,
ESHifac K2 B~ ARMOEIRIEDNATREE 55,

32 BN MR DR R R T ADRELEINS A
FHRT, TOT ATarREICKA MR L b
e UviERGEHAS DR IBEENEICED, B
SR 17T S S2AIS I LTz, EHITIRNZRE %

ICHIRZI CRE A2 1T O RN C 2 Ml s A LT iz
HT U7 % TE TR ARR O 1 72 5 T &,
HE 1 PEI S DR FHER RN RZ 1.7 IEA 5 15.1 PRI NT
B
(3)Development of reliable cryopreservation
techniques for mouse embryos or gametes

3-1. We produced interspecies chimeric mice using ES cell
lines from wild-derived mouse of ZBN/Ms and SPI/'TUA
(M. spicilegus) strains by injection into 8-cell embryos or
blastocysts of ICR mice (Figure). We are confirming the
germline transmission by natural mating for preservation
of these strains by ES cells.

3-2. Using the “A” strain of mice that is resistant to assisted
reproductive technologies, we successfully increased the
number of ovulated oocytes from 17 to 52 by combining
progesterone-induced estrous synchronization with
anti-inhibin serum-induced superovulation. We could
retrieve their 2-cell embryos for cryopreservation by
oviductal transfer immediately after IVF. With these
techniques, we increased the number of A strain pups
obtained per female from 1.7 to 15.1.

L
€& o

e

——

. BAERFRMZBN/Ms (M. spicilegus)DESHARIS ICRAFAR
FIOSEHLIEEBERAF ATV, REBCHRESLU
HERDEFERRARESHEDEII AED TS,

Figure. Interspecies chimeric mice generated with embryonic
stem cells (ESCs) from a wild-derived strain ZBN/Ms (M.
spicilegus) and ICR blastocysts. We are establishing ESCs for
conservation of genetic resources of wild-derived strains and
enhancement of their use in genome research.

(4) SRR MRS KUFRENNET IVDRE

4-1. WEEEICH | & FiE, LA VH3AB2DEKRBODER
ZIHSMCT BT, ESHIIEI X U TS(trophoblast
stem) WA E ©F IVICIRNT 21T 5572 TS IR
BRMTHZT /L EOBMbICE XU H31B32L
H3K9me3 DEEIZ, H3.1LA YT v XY CAF-10D
WK THBPI50% /v IxTI T HEHAAL. —
JTICESHIflDO~N—H—T5H2 Octd DFEM FFH L=,
H3.1 BB R OBl X U Ral O ¥ L
ZHIEIL TS AREME AV R SN,

42 WEEEIC T | & i &, RURATHLNMCEN TWERWIEE
TFORRERBHSMICT B 7281, in vivo CRISPR/Cas9
(GONAD ) 12K B /v 7T bNLAZ—VEHZITO,
ATP BZ AV LNF ¥ 2V T L= b Kir6.2D /v o
TN UTze S, KT w70 MK ORE
B RNTS BT ETH B,

Bioresource Engineering Division

(4)Development of new stem cell lines and animal

models

4-1. To see the significance of the histone H3.1/3.2 incorpora-
tion into the genome after implantation, we knocked down
P150, a component of CAF-1 chaperone, in trophoblast
stem cells (TSCs). The heavy enrichment of H3.1/3.2
associated with H3K9me3 in large genomic domains was
decreased and Oct4 was ectopically expressed. Thus, H3.1
may be one of the determinants that discriminate the
embryonic and extraembryonic epigenomic features.

4-2. We are generating knockout hamsters for identification of
the gene functions that are unknown in mouse studies. This
year, we successfully generated hamsters deficient for
Kir6.2, a major subunit of the ATP-sensitive K channel. We
will see the glucose metabolism of homozygous knockout
offspring.
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Technology and Development Team for Mammalian Genome Dynamics [

N

|

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

LU MBERF— LTI, NAFIVY =R 2—ICREETNIEYNEIEEED genotype, phenotype,
epigenotype Zf#IT B TcHDEFLLEMT - VYV —XADRAFEEITV. TNEERELT. ¥/ LMEMHICLDE
MDRE - RRDHEEE L, £E AT LD LTDIREETH DR EBRIEE DBEE BT T B0 DHE:.
ETIVROBAREETS, ZTOIBEELT. BREER - ANLALT/ LMEMICEZZHERIEI TR TAY
JEEDREE, EMFENER. KERELDOEERIERT 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.

2019FE DR

Research & Development 2019-2020
;gg;ﬁ?‘i’b%f%»fb BZH MRAERANODILERS
(=}
Ty b 73— LOWIIEHRBEIEIREDRR

W HO LRI, R D@ A =TI Kb iR
ROMEATE T T4 LENCKRIEN, T ACBW TS ESHIEAF A —
TR EREBEROTET T XS 7 E N % Epiblast Stem Cell
(EpiSOW T T A LB EN%, BAEWntBlERZFHAL, TR
EpiSC il i o> 17 55501 2R 72 R P12 15 6D B i R B 4 By %2 Wl v U Tz
(Sugimoto 5, 2015), CNE T T RAESHINI%E T A LAIANGR & &
LTERRG TR o7, Wit HEREHALZECA, wEI MR
SE A LR B, OB RS EpiSCHAIZER T3 T &I
HDTHIN LTz TOHEBZREHNTY V7 IV VHBfi T 1k
TA, 135N 7 EpiSCHERAIALE. AU K UBEZD EpiSCHlRE &
FRRREETO T 7 A EFHDOTE NS L 57 (Bottcher, Tada,
Abe BEREHENHD . TO EpiSCHERRMINIATIE, FA—T LT T1 LIRRE
B HEERIFED 1 DTH5 LR MEERNETLTEST, +
A =TT T4 LOHFRNAIET 2 HHOLREMIRIEICH B T L MRE
Nieo REDOTA—L MEEEMBHII DR LS OB e D, 26
M CNETEZLN TV DEZLONEDE, ZhM
MEEL, TORMERZEEMRART NS LE U THTREEDEE R
BNTHTVD, SEFTI R ENFRL Rl O Rk
ZEUT, WIHLHEL AR RS LD IS T e TN B,

EFRAIE ORI SR S DR

AR, IRELOIFERAZIR IR A OB TH,
BRHED AT —I Tk XA NE A LICS I NS KR
Iz 3Ty ZIRREDOZ AL E (Shiura and Abe, 2019), EH
ICEETRETO 77 AV OEEZECIEHEE LN, WL
FEDEBRIMMESITENTES, LhL, BIREZOIK
WA ADIEFITNEL, TERICHENIZIREICS 5120771
AHELL, MIDAT—IILEAN T D IEFITEN T2 DN
BUKTH%, 2T, BRI, 87/ LOWMERITHE Nz

MATL. BRI OMZREK S 25 DOV T O 2 326 L
Tzo CORHRICBIZHE., Ml 7 FV 2T 2y NI—TICBT
BIEREINEL, EHICDNAAFIUVEED YT/ IR OFEH
AT RCEICKD, TORT—VICBI MR OZE(EZ
DEFITOVTOHIRZE 2,

ERIE - BHEY - BcFRERBITE A SO U TR
T DRH

AL rh O 4 O EHIRE 2 IR IR Z A el LT,
T O BRI {572 B WG B R A S DR,
{LIRBED Bz ZHRa 2 A T2t - AL, ERINICETT 55
iz ¥ L7z (Chang B, 2019), S4EEIE, THuc 1 fifsE LT
FER A S DR, MIIREREOZE(LL 7T LNV OHIIaRE
WAL B AR R T 120

¥z, MREHON FEAB M RTRER T~ > 7 SR & B
TREMERE L. IV M iPSHIFE 2 LIRRED iR AT
ICARATHAHTERRUE (Fujitad, B (K1

Thbli, 5%, MO SEEHDHa s LaFEOE ST
M OBFHFICE T2 EMBE 2B THD, Mlayy—2%
ROTERIRDE LT, T4 T ATV A2 853 % Al ke
PEEMDTND,

Establishment of analytical platform for naive-to-primed state
transition process of mammalian pluripotent stem cells and
discovery of novel pluripotent state

Mammalian pluripotent stem cells (PSCs) can be classified into two
types, i.e. naive and primed. Mouse ES cells derived from
preimplantation embryos represents naive PSCs, while Epiblast
stem cells (EpiSCs) are primed PSCs derived from post
implantation embryos. We developed a highly efficient and robust
method for derivation of mouse EpiSCs, using Wnt inhibitor
(Sugimoto et al., 2015).We next modified the method and
established a highly efficient technique for conversion of naive-type
stem cells to primed PSCs, which is superior to the previous
protocol suffered by massive cell death. Using this experimental

B e L L

OI3C € 1€ 12O

Day0 Day1 Day2 Day4 Day7 Day10

;@ * ;vyﬁmi%ti%{ﬁ?%iﬁ@ﬁ@t:;ét ~iPSHEfasLETE
D

b MPSHIRED LB DLBIRICBITE T I VAL AR MV EE
EFRERORERIZ(LZ108-ICO e > TEHRIL. T BBMEERE
ORI DETICER Ch b EZRL Tz,

A, SR VBELYCETRIFRBEER

B; SXRVEELNANTMLDA

C; EhPSHERERMLIBIRICHITHEGTFRIREEDY > X2 —tT
Figure 1

Integrative analysis of human iPS cell differentiation process
using Raman spectroscopy and transcipromics

Changes in Raman spectroscopy and gene expression profiles of
human iPS cells differentiating toward cardiomyocytes were
measured for 10 days. The results indicate that the Raman
spectroscopy can detect changes in cellular characteristics of the
differentiating cells.

A; Raman microscope

B; Raman scattering spectrum, example

C; Cluster analysis of gene expression changes during human iPS
cell differentiation.

system, we conducted single cell expression analysis. Interestingly,
we have found previously unknown subpopulation of cells with
distinct global expression profiles from either naive or primed. One
of them showed expression profiles similar to, but clearly distinct
from those of EpiSCs. Subsequent analysis suggests that those cells
represents novel pluripotent state, corresponding to the intermediate
state between the naive and primed (Bottcher, Tada, Abe, in
preparation). Current studies on human and mouse PSCs suggest
that mammalian PSCs contain more variations than previously
thought and mammalian pluripotency can be understood as a
'pluripotency spectrum' rather than as a simple dichotomy. The
discovery of the novel pluripotent state should contribute to the
understanding of the pluripotency spectrum.

Analysis of developmental transition of embryonic
tissues at peri-implantation stage in mice

Implantation to uterus is one of the most important
developmental phenomena specific to mammals. At
peri-implantation stage, large-scale epigenomic changes
exemplified by X chromosome inactivation (Shiura and Abe,
2019) take place, triggering the subsequent developmental
steps. Despite its importance, studies of the implantation
process have been hampered by difficulties in handling the
extremely small size embryos embedded in the decidua. Here

Technology and Development Team for Mammalian Genome Dynamics

we established micro-scale analytical methods for
transcriptome and DNA methylome, and applied these
techniques for analysis of the peri-implantation embryos. By
combining information on gene expression profiles,
cell-signaling network and epigenome analysis, we obtained
knowledges on changes in cellular characteristics during the
peri-implantation development for the first time.haracteristics
and their biological significance.

Development of technology for molecular
phenotyping of cells based on image processing,
machine learning and single cell transcriptomics
Quantitative descriptions of cellular characteristics should be
essential for standardization and/or quality control of cellular
resources. Toward this end, based on the bright-field images,
we used a combination of image processing and machine
learning to establish methods for detection, classification and
quantitation of different cell types within a cell population
(Chang et al., 2019). In this fiscal year, we extend the
technology by adding the single-cell gene expression profiling.
As a model, we are analyzing dynamics of cellular
characteristic changes during formation of iPS cells. We also
used data from Raman spectroscopy and gene expression
profiling to describe human iPS cell differentiation process
(Fujita et al., submitted) (Figure 1). These techniques should
represent a basic methodology for unbiased characterization of
cellular differentiation process and for quality control of
cellular resources.
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Technology and Development Team for Mouse Phenotype Analysis: Japan Mouse Clinic

I’!{

F—rU—4— N B @)
Masaru TAMURA, Ph.D.

RVARRBBREAR T — LI, e MEREFEEREZENEL, W00 KRBEBICRIAMRND DHERE
HGRIRBER TSV b7+ — LEBR, BARLEIVARRORRBEREZREL TS, TOERICEK
IRV —ADMMNEEZR LEEE. VY —RABESLUCHNERRFEICTFS TS, EOICEBEIVR
FRIFBEEr Y —27 L (IMPC: International Mouse Phenotyping Consortium) ICBEBEILT. YVAEK

REFERBERICELTEREIML TV S,

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 analyses about

the mouse resources deposited mainly at RIKEN BioResource Research 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.

ROARBFREIRRET — L

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

No-ofl - scroens Methods Aavecke)
7/8|9 16(1
P01|  Behavior Openfield test
Morphology/
Fundamental | P1-02 | Behavioral/ Modified-SHIRPA
sareen EEOory)
P1-03 p Hematological test
Hematology, =
P04 Cyinical. Chemistry| Dy
P105 Clinical biochemical test
P1-06 | Pathology Autopsy, Histology
ABR (Auditory brainstem
P107|  Sensory esponse)
IPGTT (intra-
P1-08 perftoneal glicose
Metabolism tolarance test)
P109 Adipocytokine and
clinical biochemical test
In depth | P-10 Funduscopy
sceen [ | Sensow ERG
(Electroretinagraphy)
P12 | G Blood pressure
Body fat percentage and|
P113|  Metabolism | Bone Mineral Density
(DEXA)
P1-14 | Cardiovascular ECE

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

() RVARRERRAT — 2 N—AHHE
RYRAY) =y I % KRBT AER ST 7V r—
<3 Pheno-pub (http://phenopub.bre.riken.jp/ ) 7 B 3
L. FIHZEORHENZ @S5 T0d,
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) EREE#K
E g~y AR IR a2 — 7 I IMPC) IS L,
SURT ) I EORBIEFICHT B BIGFRETAD
LR 2 R EMETIRIC K0 FAEL TV S (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

ICEEE rrdn Tond s | Tin
Szl = PR TR
il

HEY: IR [

Vo Rk
ER R IE s

Fig. 2 IMPC Mouse Phenotyping Pipeline
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X facilities in the world. R 7 Ryo KOMINAM, M.D,, Ph.D. g
A S S
% 201 9E EOD ’ﬁ% compre}}ensive phenotyping, phen.otypic data analyses, and (412?(2?\?2:: n/ Iz_!;ct AMED (b A = 2 1 Rl » g%%iése;;ﬁiigl?mABE %
% Research & Deve|opment in 2019-2020 publication of the data on our website. rep Q“g gp_]ﬁ . o q;w S O ”
(1 . - (@ Systematic introduction and production of mice for the 7Y 7 MBI U N ™ A O ) 2R B8 fie A o2 8 b Assistan] i
%/E (1)?'717')—“/'7"/17’-&@1%@ Japan Mouse Clinic ICHO AT NS, 1’&_5\7‘5/" Assistant R - 3
FHAENHRTEZ D S DHEEZ . M~ AR DE . ) . . 4/9: &F f\/\asakp SAYA fEHIREFABE [Indefinite-term Employee] 9|"
L * = - ~ We are conducting a system for introducing mice to the (4) Agi ‘ect A BEZE Naomi KAMIYA L
Z_\‘ *ﬁﬁﬂﬂﬁki?‘ ﬁfﬁ’j‘!*ﬁﬁ\ 36\0“7‘_&ﬁ¢*ﬁ}:‘9$ Japan Mouse Clinic based on microbiological, genetic and Wi ghmg protjgf: ted in t . eots. “RIKEN Aging
éﬁ“@f—ﬁﬁmiTQ—J@@1zkﬁ§Ij%§ﬂ% LT%, mouse housing conditions. The introduction of mice to the ¢ . ave’:,par 1c‘tpa e. miwo aglng prO.JeC S g.lng OBE [Agency Staff]
OREEHF AR facility is performed by in vitro fertilization (IVF) using Project” and “"Project for Elucidating and C’f)ntrolllng KRS [ETadashi OSHIMA K%K EREF Chieko OTSUKA
Icl*i%fﬁ%?/b&ﬁ%ﬁ%’%mi SPF (Specific Pathogen Free) T?D fresh or cryopreserved sperm from a male or cryopreserved Mechanisms of Aging and Longevity (AMED)”. On these R ﬁi Ryoko YANAGISAWA /% EJ@ Kazuya SHINBO
g)ﬁﬁ*@;ﬁ/@o ﬂﬁﬁ%ﬂ!}gﬁ;g@zrjx‘g)%;;}ab\“ai\ *%%)iﬁ embryo. We also perform whole genome scan fo check the plrlOJe:ts,. we ?avedbe.en working on the comprehensive %J}L\! ;?‘E\T(tn;ior;alg:zﬁvv\(//; A3, € Nozomu OHSHIRO
;?X@ﬁ&i%{ﬂ’ﬂ : @{K%E’\meﬁﬂ?)ﬁﬁékﬁ”éf:y)ﬁiﬂ’iffl genetic background of the mice. Finally, congenic mouse prenopmgolagedmee. .. . R = S o
x%%ﬂ@@ﬁk%éﬁ{li\%ﬁ’)—v—\/z\%%ﬁﬁi@@‘%; itﬁ{f strains with a uniform genetic background are required for a (5) X#8 CT Ic L BEIBREALEEA X — VI R J$— 24— [Part-Timer]
?Eﬂé’;ﬁ@ﬁ@igc‘: RIRHCY ) WAF vy 2 I KB RFDBEIE comprehensive pheotyping. ‘?'7“}( s ﬁf@ﬁ”ﬁ?ﬁ%ﬁ%;;ib\“)ﬁiﬁ%ﬁ} A Tk B Shizuks NISHIURA
E/‘JE’R@E%‘“‘%%E@L@‘\%" @ Construction of a pipeline for ‘Fundamental screening’ o ‘ﬁﬂ'i’xhﬁ C/Tj%ﬁﬂb\f"jx—v“jﬁ“g’%ﬁyx “A@F'%
@7@7\7'&_\'//70{%%%'1 B o and ‘Behavioral screen’ in the Japan Mouse Clinic %‘%waé‘:% = @Hﬁtbi Iﬁ]**ﬂ"/;’}bb%?@%@%
E&j§$§§1\47 74 (Fig. 1) LATIRA AT T 1212k We have constructed a “phenotypic platform pipeline 1” in ﬁjf&{%’ﬂ));(?/fox(:ff—’;h‘:{’ﬁ@“@% % 7= 3 W i
T*%Exéh:a‘\%"’ . the Japan Mouse Clinic for ‘Fundamental screening’ (Fig. 1). @%ﬁ?’ﬁﬂ“bf“%% A =9 AL
@7"7}7'}_\‘/7}%@%%@/\ B For a behavior-oriented pipeline 2, a multidirectional assay e °
H?ﬁ;?‘?iﬁ’)v—"y?“ﬂi?jﬂﬁ 3 Hi’ﬂ;?}g;ﬁ "L@iv platform is generally necessary to assess behavioral (5) X-ray computed tomography (CT) imaging
é%]\%?b\‘ IB2UIRMICONTIYTATY Z Tz characteristics. We have established an additional pipeline To analyze the phenotype of mouse embryos at
RILTV %, that is oriented toward behavioral characterization. hich-throughput and high-resolution. we have
(1) Management of a system for the Japan (® Results of the Japan Mouse Clinic d £ | dthg put : hg | that <’1th X
Mouse Clinic system A total of 239 lines had been introduced to the Japan Mouse C?/Zr?(i)zontreasl?:ngﬁzrglcees ance):r?tg}"}hisa nllles}teho d Znai)rl?sl
We are managing a system for the Japan Mouse clinic based Clinic as of March 2020. A total of 219 lines have completed to senerate virtual slice imga e.s at anv position and
on a sequential process: receipt of an examination request, platform testing in the Japan Mouse Clinic. gl P ol it g 4 th i’)p
introduction and production of mouse resources, ?}Illég;Dri(r);I;gesmg e soft tissue, and thereby reconstructs
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IPSC-based Drug Discovery and Development Team .

Sy avEEERE

F—1)—4— FHEBA E=)

Haruhisa INOUE, M.D., Ph.D.

EMBRC T3, BRAGKREBDEESADSHIIENIIREBRRENIPSHIZ/ 174V —AELTRMLT

W%, FREFENIPSHZFERITSILT. BEMNCREFEZBEL, KEADZALARHA - BIZFHR
ZINRTZEMFINTVS, HF—LTHE. EHFBRCOHARZARIEDKEBFENIPSHE/ N\>IDKE
BRNIPSHIINDS, HRAGKREMRZERL. BNITSHEZHIIL R, KEMROBEFER. 2
VINJBELANIV, HBIMEREGEZ MR, TRAEARER - IR O HDEERMZHERL TS,
At RIKEN BRC, disease-specific iPS cells established from patients with various diseases are provided
as bioresources. By utilizing disease-specific iPS cells, the reproduction of disease pathology in a culture
dish, accelerated exploration of disease mechanisms, and development of drug discoveries are
expected. Our team works to establish methods to prepare and analyze various cells from
disease-specific iPS cells of RIKEN BRC's largest disease-specific iPS cell bank. By analyzing gene
expression, protein levels, and cell function, etc., of disease-target cells, this team develops fundamental
technologies for the elucidation of disease pathomechanisms, drug discovery and development.

2019FEEDRR

Research & Development in 2019-2020

MNAAVY ARV Z2—DiPSHIRRZRAWL:

BIE - FREMEOREBREMORRE
BERF BRC Tld. ARNRIBFEDHETL SN TR 300

the method of inducing spinal motor neurons from iPS cells for
pathomechanism analysis and compound screening.

(2) AL - — Rt Z B LI RIERMHARZ LS

PRAERFFIPS Ml 5, PRI 2 lila 2 FRIL
I - FRAERIFZE D B BN OB 217752 5 I LR TH

medicine of the center for iPS cell research and application
(CiRA), Kyoto University. In addition, comparative analysis
was performed on the iPS cell culture medium.

(3) 7HTZT - BELIPSHIRBDIEEL

B - SRAERFZL DA OBAF TS TedIc, THT I
7 B P ORI RS B, ERL s — LR
s U B R D BT DIz6dIC, HgnslbE ot
RIWZe % DB, [RIRFIC, BISE  SRAERTZE D RA R DB FE -
KA - — bz Bis LT AR OBIFEOFERICONT,
V=A%, e - BiziToclic ko T, SO
R DA ISR T BT AR EIE T,

AAEFEIE, BUBSR iPS M 25 Al 845 70 L KR RIF 2%
ERPERHIIRE 2 B D, B2 TRz VLA
Wige e L BItA LT, E72. iPSEE OBSLBIT L 25
BB d 2T— S gy SRR LT,

(3) Bridging disease-specific iPS cells and
academia / industry in the field of translational
research

In 2019, our team started collaborative research using
transferred technology from the laboratory of stem cell
medicine of the center for iPS cell research and application
(CiRA), Kyoto University. Our team also sponsored a
workshop on culture equipment to support iPS cell research and
development.

FEEERMNPSHRERTALPSEIZEXRNR
iPSC-based drug discovery and development
LAE-FEFEOEBHEAONSE
Using iP5 cells of RIKEN BRC to develop
infrastructure  technology for drug

iPSC-based Drug Discovery and Development Team
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Bridging disease-specific iPS cells and academia /

industry in the field of translational research
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¢ RSB0 PS AT A LTV 5, EAERICHEL %, e o i OB E oMM 1.7, A 252 Ty KONDO D, :
- TWBERBDSEILL F2IN—LTW0W5E, AF—LTIE, T (a)iPS HFDHERE « RS2, PREBICTHR BT Bz 1E5) EZK@E Norimesa MIVAMIOTO, Ph. %IA:E EE—EBShm-'\chiroKITAJ\R\,M.D.,Ph,D. %
P noosBUNWISWRDS. KECHEITHRER  TOHLRATA EmEEeon BREgene
2 WU, I3 - SERERTS D B OB 755 T i O HEE LM e - e L. zozem D BRI e L e e i 2
! iPS A £ At S CaAEEfT, FRAEMAT - 77 1 £ty L5 HHRAORBIFO[FE & Z O H O K Z il ar B MERE s OE ST Visiting Scientist] i
L) A7) — = i OB A T > T D 2. contit _ BH &FAF Kayoko TSUKITA
AL, HUEBOR 7 iPS Al I 2% Al 18 Bl 57 (L AR RE 5 () ZFDRIBZIERICLT, ZOHEEENETIYE R an | e OFHEL [Student Trainee]
PRI E 22 B A D iPS HIE A D RERRAT « (L&Y FIET %, sane - FKER 84 Yuki Otsuka 857K X Hidefumi SUZUKI
R — =2 D E ORI /LA I AF—LTE. FROBRTO, HEEDHEETO B s RLF png AR AR B Yuta YAMAMOTO. - S vl KATAGANI
DWTHIN 22T Tz, 12O T 2 ROME R il ERORE, &4 Jﬁd&a £gency Staff] &
DAT Y T T 22 5T 2 T D LaRE kD . . i - £ Kazuma KAMATA, Ph.D. TEEH 3 Aya WASHIDA
(1) Using iPS cells of RIKEN BRC to develop WEL Ty A R P OFIIC D T T 4 — KBERMPSMIEFIEMLI-PSAIRERSR 5’%’@;@@;&'@@' '''''''''''''''''''''''''''''''''
infrastructure technology for drug discovery F oA Bi5 Uik 4eiEl LTS, iPSC-based drug discovery and development fRE AT Mikie IIIMA
and development AAEREIL . BUERACE iPS MR ZS T B8 40 (b K ke Ff 22 2. ERE-—EEEBHEL-BIERTHRE LR § :
At RIKEN BRC, iPS cells of approximately 300 kinds of ERPHE A E B S, iPSHIAD T+ —X—71)—{b i Innovating the technology that will open an
diseases for which an effective treatment method has not been EOF iz Z Tz, £z, iPSHIfatEicOWTDLE avenue for practical and ae neral uses
established are being stored. This covers more than 50% of the W 21T 572, COST EFFORT
diseases the country has designated as intractable diseases. Our
team develops basic technologies for iPS cell culture (2) Innovating the technology that will open an avenue 9 @ Q
technology, differentiation technology, pathomechanism for practical and general uses
analysis, and screening methods by preparing disease-target Our team is working gn the study aimed at improvement of the Hl#ireduction Al #ireduction Hlreduction
cells from these disease-specific iPS cells. stem cell culture system, differentiation method, and
This year, our team received a technology transfer from the application of effort for practical and general uses.
laboratory of stem cell medicine of the center for iPS cell In 2019, our team received a technology transfer concerning a EEBENrHREFEROES
research and application (CiRA), Kyoto University, regarding feeder-free culture method from the laboratory of stem cell Fascilitating practical and general uses
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IPS Cell Advanced Characterization and Development Team

F—L)—2— MR EF (i)
Yohei HAYASHI, Ph.D.

HF— LTI REBRSFENIPS MR LT, 2baefEMT (KR REMELRE S MENDSLEEDFHE) |
RRRREGFOEN. 27/ LEREONFEHBITERET S, £, 7/ LEEEHFEMNBLT. (1)
EEFENIPSHEICE I SERERREGFEZIERELFICERRLIMAE (isogenic control cell). (2) IE
BECFEREREEGFICERLUMER AT ERERISFENIPS M) . (3) HBRENKRTU X
IEHMEERPEFEMICT—h— (HEAT—H—F) ZHRIEIZMIiPSHa%EZIER TS,

The mission of our team is to characterize disease-specific induced pluripotent stem cell (iPSC) lines, which were
deposited in RIKEN cell bank, for their differentiation potency (esp. targeted cell types in each disease) and genomic
sequence (esp. responsible genes in each disease). Also, we aim to generate genetically modified iPSC lines including
mutation-introduced iPSC lines from healthy-donor iPSC lines, mutation-corrected iPSC lines from disease-specific
iPSC lines, and reporter-introduced iPSC lines. Through these research and development, we will provide the
information accompanying to each iPSC line and the cell lines that we will develop through RIKEN cell bank.

2019FEE DRER

Research & Development of in 2019-2020

(1) iPS HERIREDYFHERRAT
HIF BRCAIRAR R B R BN Z R LTI LT

WAIPSHIEARICDWT, LU N ORI 2L TV 5,

O 5 CHEBIBEMRNT - iPS AR H CEBIRERFIRB T2 6, Kb
REE KM —h— DI RE TS %,

O LREFRNT L iPSHIFEDZ S LEEZTARB =l T
T =< RS ER M O AR SRR 2175, Tz, IR
SEARRAINRE ORI, BE S-S DV HIIHL TV %
BTHO, ZLHDOMEFEEDELEIN TV RIS
I, FOSMEEEER HOTREDOHIIZRS]. A
DIHERERIRNTT %,

OET 7/ LT ZNZ N0 iPS MU bk D Rt RE i HY
HFXNTOR DRI K OB 5, SHIC, JHRA
BT ESNTOWAEREBICELT, FFI > 7 R
A9 2P ERENPSHIEEHWT, UZORRBEEFD
TF R IR L. REENTOBE K EE T & REEORS T
BT ZMERT D, FIMEGTHRESNTOERVERIC
&, &5 LA IR E O 8 FR I S B S R AT 2 FEAE L
R RS G 2R T AL L EIC FaL o T iPS flla /Sl
WBT LR EARC R B B R T iR 15 5
CTNETICOIRE, 13 BH D ORI ZEZIEL TV 5,

(1) Characterization of iPSC lines

We examine iPSC lines deposited in and provided by RIKEN cell

bank for their characteristics described below.

@ Self-renewal: We analyze proliferation rate and self-renewal
marker expression in these iPSC lines.

@Pluripotency: We analyze their pluripotency with embryoid and
teratoma formation. Furthermore, if the targeted cell types in
each disease are identified and can be obtained by established
induction protocol, we analyze the differentiation potency into
these cell lineages.

@Genes and genome: We analyze genomic integrity by karyotyping
methods. If the responsible mutations are identified in each
disease type, we analyze targeted sequences in each iPSC lines.
If the responsible mutations are unknown, weperform whole
genome sequencing or other genomic analyzing methods to gain
insight of the genetic cause of the disease and to use the sequence
information for genome editing to generate modified iPSC lines.
So far, we have characterized iPSC lines from 13 patients of 6
diseases.

(2) AT iPS $ABIRED/ESRY
I BRC MRA R BAFE B MRV V2L LTIt L T

5iPSHIFERRICDWT, ZDFEHZ 2T XL, oL iPSH

fazfesil, HHFBRCHIIAM AR ELNSRMLT VS, 1F

ST LRI RO TH 5,

OF KB MFEINTVAEEDPSHlTICELT, 7/
LRSS 2O TREEE T2 EFEEFICE L,
LR EERRIE (isogenic control cells) Z/EEIL T3,

O HEEFIREINTVWAIRETHY, Falilagh (dk
BEB) BNORVEBICEUT, 7/ LREREZRWTIE
WG 2R E G ICER L, KRR iPS Mifaz A T
PNSPEBIL T WD, ok /adEEmskiPSHifaE LTI,
HRHIE Y 7 DR LT 2 HA A & H sk ipS il =
AWTWH3,

Ot K OBEICRHTEDXS, MR RAKRT,/ 35
LB RN T O E— R —lc k> T~y —h— (HDER I8
BE) ZRETSMLipSMfaZz Fild 5, #RERRIPS
MDA ET, HEIRE 5 (@44 ok ipS ffaIc B L
THEHLTVS,

(2) Generation of modified iPSC lines
We modify iPSC lines deposited in and provided by RIKEN cell
bank in order to enhance their usefulness. The type and methods of

(1) iPSHBRAER D IEARAT

BOER, ShEtE. A8— | 7/ LRKEERAL:
BRE, BEL T/ LERD N

the modification are as follows:

@ We make isogenic control cells by correcting specific mutations
responsible for a disease using genome editing technology.

@® We make mutation-introduced iPSC lines if the responsible genes
are identified, but the number of disease-specific iPSC lines is
not enough to be examined. We will use Japanese healthy-donor
iPSC lines provided by the RIKEN cell bank as the original iPSC
lines for this purpose.

@ We generate reporter-introduced iPSC lines from disease-specific
or healthy-donor iPSC lined with in order to monitor the
differentiation status visually by using transgenic or knock-in to
tissue or cell type specific promoters with fluorescent proteins.
So far, we have generated fluorescent reporter iPSC lines of a
self-renewal marker, OCT4 (POUS5F1), a neural stem cell marker,
PAX6, an endodermal cell marker SOX17, and a pancreatic
progenitor marker PDXI1.

(3) BN EM iPS HIfaZ L fHER - BISERRZE
P BRC AP RLGFE 2 AV N> 7L UTREL TV

ZIRERFRAPS HIfRZ FHWT, LUF O#ER - BISERF S 2

[PYQAY-N

O IO LS E DB 2 FEMEL TV B,

OHEFEM NIV TREZBHATREGHIIEL )V TOREE
LR ZFEET 5, TOREEE, iPSHIREN 5D LM
KB, RERERAYiPS Ml e i H AR iPS ML (HB W
I& isogenic control cells) DAG R E LT AL THRHILTY
%O

O FELD LRI R N Uiz BIcid, FEERE R iPS Y
TORFERFMNZE 15T HRE O, BRUEEE
BRI B E Y AL EMBRRZ I ML TV 5,
CNETICRAREE > RH R RICERZ Y TT,
oz L TE T,

(3) Basic medical research and drug development using

disease-specific iPSC lines

We perform research projects on basic medicine and drug

development using disease-specific iPSC lines provided by RIKEN

cell bank.

@ We develop the differentiation-induction system toward specific
disease-targeted cell types.

@ We identify the abnormal cellular phenotypes recapitulating the
disease using the differentiated cells from iPSCs in vitro, by
comparing the results between disease-specific iPSCs and
healthy-donor iPSCs (or isogenic control iPSCs).

@ After we establish the assay system described above, we perform
the experiments to search for the responsible genes and screening
drug candidates.

So far, we have focused on abnormal chromosomal diseases and
abnormal metabolic syndromes in these research projects.

(4) iPSHIRRDIEE - AR - R(EICET 2 E MR

iPSHINARIZE 2 HEME S 2 el A 2 BIR LTz eEN
KRBT, 2HICHERT B AN THIRE) Bl el
MRMEZEBA R R B A, BRI OB 5T HAERERD
BIFKIC I 5 iPS MBI DISHZ K > T\ 5,

) i) (o px 18 = 7

(3) EERHEMIPS
ik VS T
RIZEHZR

(4) iPSHERA D2 -
- 1RECBIT D

(2) ITiPSHARAD
(e IR

HREBRWPSHERERL
REBRET LERSRE
LI BIERY)—=2 Y-
RREEFRR

-HRZ (ATHRAE) BAfRAR
-HERRIRAE ., BB HTAASE

LIR—2—8A
3 -IEEA (M, B

iPS Cell Advanced Characterization and Development Team

O K OHFEFFICB T, iPSHIlIADY T s S
LICHLTERZA L Ay A RDY ALY VT DT
KRR MC Uiz, L e oA VAT /) LD PBS fid
WALV VT ICEBETHZHTE, iPSHlllIaAE
HAWABEETDI5, OCT4, SOX2. ¢-MYC D3 DA,
COYA LYYV TFEICRBETHRTEEHASHICL
Teo VALV VT FHERITPBS ALK BT 507
FELT, ZORREMRNTZIT oI/ R, TAF-TaX > 787
L iPS A ERFIC RN FEINTE T, PBSHAU
WKHEATHCLIicE->T, LhauA VAT ALYy
JrelERRCTTEEPELMIC LT, (Buietal, Cell
Reports 2019),

(4) Technological development on human iPSC
culture, observation, and handling

It is essential to develop related technologies in order to

enhance iPSC research. Incorporating emerging technologies of

Al (artificial intelligence), photonics, materials, and so on, we

develop applications of iPSCs for regenerative medicine and/or

drug development as well as basic studies. Examples in 2018

are as follows:

@1n a collaborative project with University of Tsukuba, we
found that retroviral silencing occurred relatively early in the
reprogramming process, before the development of
pluripotency, and did not require KLF4. We then examined
proteins bound at the primer binding site of silenced
proviruses, which is where the silencing occurs, and
identified a novel silencing component called TAF-Ia (Bui et
al., Cell Reports 2019).
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The Next Generation Human Disease Model Team
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Next Generation Human Disease Model Team

F—LU—4— KB ZLD Eansr)

{ERLER RBE{LERDRIRA

BET/ LDV TR ER:

REFRNRUSELR

7/ LR&EICES

EEFRNRUSEERD/ v 71 /Hil

R Takanori AMANO, Ph.D. ErFRET—2N—2R CRISPR/Cas9lc &£ %
>3 /C‘:$¥*EEE http://www.nanbyou.or.jp 7/ RS

FF LT EEFBEDEER#RESUICNBEREPEETBEREDEE - RESLUHEHNERE
HELHTAEVERREMRELT, REBETIVIVADHRELREDTHEZ1TS, BEDFLEEZBERISE

FIVRVAERRETBIHIC. ¥/ LRERITERVT, BEDOY/ LIFR - N7V MERICES WY i e Y ~
REAEHT B, BT IV IRDRBEMATIIELTIS, BRCOERIZERIT TS Mh—LERIATBELBIT, i SEOTRD /v
BN EBOREERTIEE SEEL T, SV RAESTHE AR M E DR RIBEZ TV, BHT - B - s || Bopepiesperisios -

BIRDOEELLAHRERRARDHEEICTEIRT S,

The mission of our team is to develop and evaluate mouse models of human diseases. We focus on
intractable diseases designated by Japanese Ministry of Health, Labor and Welfare, aging-associated
diseases and life-style diseases that impose the huge burden on patients, their families and society. In
order to generate better mouse models for precision medicine research, patient-specific variants are

introduced into mice via the genome editing technique. The humanized mouse models are analyzed
through the standard phenotyping platforms built by the International Mouse Phenotyping Consortium. In
addition, we evaluate the disease-specific phenotype of the mouse models and conduct compound
screening by collaborating with clinical experts to promote preclinical studies as a basis for diagnosis,

therapy and drug discovery.

2019FEEDRR

Research & Development in 2019-2020

(1) EMRENVT VD v 747 ADIEE

TV AERICE AT/ LRER T O =48
il 72 7\, CRISPR/Cas9 ¥ AT L& L7 haiR
L—yayvzERWiz/vwiAr<o ABRFERZHHEILL
Tzo AEER., B FREICHEDZENOIRER
KEOHEMIZHED, FEENU T MERZIEL
Teo BONTDREYT /) LT —2%3LIc, BREBICHE
HIBBIETICCNERE /v AV LTz 3RO
Y AEBITI LT NS, E6IC, T I ZREE (LI
(ALS) DFIEICRI ST B85 T DOREBEMAT DTz,
EASE RN v I A VY AT LORRE LTV,

Xz, ZWOONEWEZFICRONS/NUT VD
HERER BT 272D, TV — LY —r VY TR
HENTZEARNEE RN\ 7 > Me CSTBL6 Y
AL ITAY Ulze BEXTIC2 RIS N
THED. ZFOEBHARENT DF-DIC SRR TS 57y
Y AFEMOARZITo TV 5,

(1) Generation of knock-in mouse models with
patient-specific variants

We developed the technical infrastructure of genome
editing by use of the CRISPR/Cas9 system and improved
the zygote electroporation technology, which enables
effective generation of genetically modified mouse
models. In 2019, we have launched collaborative

researches with experts who conduct clinical genetic
testing. Based on the patients’ genome data, we
generated three strains of knock-in mice with renal
disease-associated human variants. Furthermore, we
conduct the development of the site-specific knock-in
system for evaluating the genetic function of
amyotrophic lateral sclerosis (ALS)-linked genes and
variants.

To evaluate pathogenic functions of variants specifically
found in undiagnosed patients, we have generated two
strains of knock-in mice with the human variants
detected by exome-sequencing analysis. We construct an
assay system for detailed phenotyping analyses of the
humanized mouse models, which are helpful for
diagnostic applications.

(2)m REICEETS/A—T10FN\UT DR

PREBICEET 22U RN 7V DX, /v a—
T VT EBICHEAET BTN bh>T 05, 7/ L
DV A—=T 4 VT D E DX IR BFIE I 2
THONZHENMTTHHINT, 7/ LGHEICKS/
Y A—=T N T NOBEERHliZ s T, BERE -
BRI 2 THE T 200 5 BEERERZ M 5e L
T T, B S O AR 1% R X
72/ w2777 <D A% CRISPR/Cas9 ¥ AT L7z
TYEBIL Tz FToy BV a R T IV T HEDETIVR
JATHAIF 1 YT AL, Ednrb BT DA > by

ENREtE s 5— "
Lo https://hgv.figshare.com

http://dpv.cmg.med.keio.ac.jp/
https://www.omim.org

T ——

Coflecs, Srary and Ut e data of Japansss
Sariaryty
OMIM®

Cying Wadeian |sbard s 18 MaA"
ks il Pt o S Eivirs sl Embnt B

KNI VARV VDAL R G TS, T/ LREICKST
DERDIEGIC K> THIHEIRDSEED BH SNz, BIE,
CIVa AV 7RI B BRI 7 & DFRREDFE
FERZFHHL TV 5,

(2) Functional evaluation of non-coding risk variants
Disease-associated variants discovered by whole genome
sequencing (WGS) are mostly located in non-coding regions of
genome. To clarify the impact of non-coding variants on
disease onset, we started the functional analysis of
cis-regulatory variants in vivo. Branchiootorenal (BOR)
syndrome is characterized by anomalies of kidney and urinary
tract and hearing impairment. A cis-regulatory element was
removed from a BOR syndrome-linked gene locus by using
CRISPR/Cas9. JF1, which is a model mouse of Hirschsprung’ s
disease, has an insertion of transposon in the first intron of
Ednrb. Removal of the transposon by CRISPR/Cas9 relieved
its piebald phenotype. We develop an assay for evaluating
other conditions in JF1 such as megacolon.

(3) ZEFHRBEMRELILETIVIVRER

HEOV AN T 2E T 22 KRB, FREAAN=X
LOEHMNERFICNEETH D, EMEMODT / LEZ RS
FEERBBOZ M EI I AET VKT 272012,
BRCHV Y —AE L THASBIENE ROZHE~ Y A
BRMZMH T2, SFEE. BEHERMKO CSTBLGICN
Z T Mus musculus molossinus AR D JF1 7 A7 V7=
LI R —2aic ks / LEZ R LTz, EBIC,
pyro-sequencing i% %2 FWTHR G EY) FD/3) 77> Mz Xl
U, U AR RN G R Z RN T 55052 B 7
LTW3,

(3) Mouse models of human common diseases

Multiple risk factors make it difficult to elucidate the etiology
and mechanism of the common diseases. To reflect genetic and
phenotypic diversity in human population into mouse models,
we use mouse subspecies with different genetic background

T e

)
. 9/

archived as resources at RIKEN BRC. In addition to C57BL/6
(Mus musculus domesticus), JE1 (Mus musculus molossinus) is
adopted for generating human disease models in the current
year. The electroporation technology and CRISPR/Cas9 system
have been improved for the JF1 mouse strain. We developed
the pyro-sequencing method to detect allele-specific expression
in mouse subspecies.
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Plant-Microbe Symbiosis Research and Development Team

{s

L=

F—L)—4— TG & a2e)
Yasunori ICHIHASHI, Ph.D.

EMHEETZLIER. K ETROMENHEELCRIRTHY., BREGEDMENELETZTIEF
DWEMBHEMDRRZI TS, ZDTHIEY - MEMDHERRDEROEDIE, HIRRIETOR
FARE G RS PRIBAFERNDEMONBHFTES, KAF—LTIE. 1EY-MEMEEHARICETS
IREHEMD )Y —RRFEL. INEFRALEY - BENMHEDREBRROEI. BIWXERTIZ\DMG
RBICET3IRRERZITI. ANDHARIAI 1= TrLD&E#ICKY), HERROREBRALERFIAICD

FHSRREBOBREZHET,

Since most agricultural crops grow in soil, where is one of the richest microbial ecosystems on Earth,
plants and microbes are strongly associated with each other, and symbiotic microbes such as mycorrhizal
fungi support plant growth. Elucidation of the plant-microbe symbiosis should contribute to building a
sustainable solution for world food and environmental problems. Our team plans to construct bioresources
and experimental systems of plants and microbes for the symbiosis studies, as well as perform large-scale
omics studies on agricultural fields. Through collaborations with research communities, we aim to fully
understand regulatory mechanism behind the plant-microbe symbiosis and provide a research platform

leading to industrial applications.

2019FEDME
Research & Development of in 2019-2020
(1) IREBEMDIN L)/ —AFEH
Bk B3 B &Z IREOMAEYIDAEL, 99% XU L&
R ENTH S, FrchHYIDEE T2 HEICE 2 <OME
YITMFAEL TS T8, KW - YA 0 B O PR 72
DBTDITIT G E MM A O KSR IR ATH S, Z
TC. WY -MAEY A TRE — N iR A A D —D
THZ7—NAF2T7—HIR (AM) EZxf5e U iE#EE
T DMENICET Ui, B il - WL Tlibh s ¢
F (Ailium fistulosum) . Y VI In (Sorghum bicolor). 7V I
Y 7 a—N (Trifolium incarnatum) \ZfINZ T, 7 EZNxE
=37 (Marchantia paleacea subsp. diptera) = i\ % Z LT
TRIAWI Y —ZABRZMET LT\ 5, S 4EREIE Soil culture
THERF SN T W 2261 Bk W61 #R IS D W Tinvitro
monoxenic culture \ICIN L7z (KD MA T, ERBEH OME
BN B HIEBROR/NI =y M ERICHRI T2
ATLELUT, AU AT L7 W T N
ERMEAR =T =R L2 ERLT0E, &
RS TN T OMBE T E DS RETPEEEAICKS
HIERRORBRE G IEZ DN TEIZDT, REED
S IHEEOMERZE> TR ZED 2 TETDH 5,

(2) 14D - A HE DRER R DFEIL

Y - AR A DT IVEERRIE < AR KRk
MCRENTED, HEDD T AL Z X LOFEAEMMIHDE
¥ E BIg LI KIRED DR R SRzt 5
WKIRERAT D THS, ZTT. EFVHYS O RXF T
EERRFITHREG 0 TEIZZRNT DA R T, AMEE DI

w3

o Vo 2 1

Gigaspora margarita Paraglomus occuitum Rhizophagus clarus
MAFF520085 MAFF520091 MAFF520076

AF— L THEIZ L Tzin vitro monoxenic culture
Fig. in vitro monoxenic culture established in this team

AT BE R 2 N ' YU Y Brachypodium
distachyon) ZH LN ETTIVEEBREUTHENIL, 5F
TORBRTIETE R >I2AT —)VOW 2 G %,
SIEETEIFIAEY T -AME O RICEIdT 53—
TAVTRFMTHTET, AZ2 T4 LDOELENH-H
X FEAEY YoM HEiE T O b a—)V 2 N Uiz, N
ZTCIFIHEDTY -AME O LT )VEEBROME 2
HDHBTET, MY -MEYHEDS T AN = X LRI X
U AME DV —ZFHINCFI T %,

(3) BEIRIZICH T 51 - EMHE D IEHRER
ANFHITRRDHEAIC KD NEINAE S 2% BRIt 2 521
Lie—F4. BB K OREERL L HDS
=BT, DT dREY) - A - TEEOREREON
TURZEREZ RN e R N REL 9 B EREE Y
OFUNEARDPRETCH D, ZTTT—IVEFIVA
fRNTERREA > TR T I AR A B R BT LT,
INETOTEZWEHEZ KIEICREBL., e ABRER
FREAICIE 28 LG & 72 2 B3 AT LOBIRICE T
T2, ATV NI 10WFEELE 16 REEHE R UT,

WHIFFSIPEZR T Y =7 b O A CREFE DO
V=7 LMARIE UTHEDTED, 1EHDRIGRERDE
BIUOAIVAT—R2DOEUF 2 1o, Fle AT OV
TN HERE S B 7= DICA I T Ak DINA Z)V—T M
WA RTHB, TTTHHEHICHRELIEZNSVAZU T h—
LODOFETHZBrAD-seq DT Tv 7+ —LEIH EIT,
AEMNC KB I EHS 2B T 5 THEEZHT LD
i<, BELEERE AT TN RV —Ty MUICET
Lizo TNHOMPERRE LT, SEETIE SIROFM IR
% UTze AT BrAD-seq CHIH LTV % Breath capture f7ffi
%% DNA GARINEEH LA % — 3O L2 T Uce A
. &7/ LfgE. ChIPseq. A%7/ LEHTEHIRIL &
ICEHATIBETH D, RT I A RDERICEEN 105 AR KL
PELIHICR B T2, BIERRT B Z ED TV,

(1) Construction of bioresources of rhizosphere
microbes

Earth has 1 trillion of microorganisms, but more than 99% of
them are unculturable. Since soils have maintained various
microorganisms, culturing the unculturable microorganisms is
necessary for plant-microbe symbiosis studies. We have
established the way of culturing AM fungi, which is one of the
most well-studied symbiotic microbes. In addition to the typical
host plants such as Allium fistulosum, Sorghum bicolor and
Trifolium incarnatum, we have started to use Marchantia
paleacea subsp. diptera rhizoid to provide a broad range of
resource lineup. In this fiscal year, we successfully established 6
strains of in vitro monoxenic culture of AM fungi from the soil
culture collections. In addition, we have designed the system to
culture the unculturable rhizosphere bacteria that need the
interaction between different bacterial species, utilizing the
droplet microfluidics and next-generation sequencing
technologies. Since we have collected basic conditional data
and prepared devices, we will progress the development using
soil bacteria.

(2) Establishment of experimental systems for the
symbiosis studies

Current symbiosis studies mainly use legumes and cereal plants,
but these plants are not enough to perform large-scale and
detailed experiments for future symbiosis studies. Since
Brachypodium distachyon can be infected by AM fungi and has
advantages for the cultivation and molecular genetics like a
primary model plant, Arabidopsis thaliana, we decided to use
B. distachyon as a model for the symbiosis with AM fungi.
Since we recognized that the seeding method needs to be
improved for future genetics through organizing a research
community meeting, we made a seeding protocol for B.
distachyon in this fiscal year. In addition, we have started to
establish an experimental model system of B. distachyon - AM
fungi, allowing us to dissect the molecular mechanisms in
plant-microbe interaction as well as evaluate our AM fungi
resources.

(3) Large-scale omics studies on agricultural fields
20th green revolution including the industrialization of chemical
fertilizer has fed the human population, while the excessive use

Plant-Microbe Symbiosis Research and Development Team

of chemical fertilizer has led to numerous environmental
problems. Therefore, engineering the agroecosystem that
contains plants, microbes and soils for sustainable agriculture is
necessary. We have started to establish a platform of
open-innovation for future agriculture using omics analysis and
integrated informatics as a bio-digital technology. Therefore, we
have collaborated with 10 academia labs and 16 private
companies, launched a primary national research project
supported by the Japanese Cabinet Office, and performed field
trial with large-scale data collection in this fiscal year. In
addition, large-scale omics studies need high-throughput
technology. We established a research platform to operate our
own technology of high-throughput RNA-seq, BrAD-seq, and
have started collaborative studies using the BrAD-seq and
installed automation in this technology. This lead 5 publications
in this fiscal year. Furthermore, we developed a new technology,
which applied breath capture used in BrAD-seq to DNA
materials. This technology allows us to successfully achieve
low-cost and high-throughput library preparation for genome,
ChIP, meta-genome sequencing, and we have applied for a
patent.
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Kazuo SHINOZAKI, Ph.D.

H7IV =T ETIVEMDERFPRER DNAGZED) Y —AFAES LU ERGOR EFER DR

REBLUNAFVY =RV Z2—D)Y—AEBICEBML TV D, oo IELRVY—RZFRL. X2
ARO—LYPRIVE/—L, 7OT7F—LGEORBRNERICEOTRONTBREREITSHILT. AFLR
MG EDREMDEEMRICRELSEAEFORREMERRZEDH TS, T5IC, BISNTLEREFZ
TEMBRONAATRBEICCA TSI ETRE - RREEICERVEATLS, £, H7IV—T713. RIE
BEREREME L Z—ICFRBL. N\MFVY -2 —LOEEHEICTEIML TV S,
This research group contributes to Bio Resource Center (BRC) through collection of full-length cDNAs
from various plants and Arabidopsis mutant lines and their phenotype analysis. In combination with
transcriptome, hormonome, 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. This group also contributes to active collaboration between BRC
and Center for Sustainable Resource Science (CSRS).

2019FE DRLR

Research and Development 2019-2020

(1) BEAMLRAGEICEADLSHEBRFE LT FIV
{DERFOERFREEMN
ABFET N —7"Tl, B, O SHBRRETD
REUT B EDNAA A EERHIEL., BREAN G
BB U T2 5 T R R BB 72 DS LU R OB g8 %
fToTW5,

T FAEA R AICIEE NS L, CLE25 XS F RHEDHM
famsitEn, HEERZB->TRMSEICKRETS, Z
D%, CLE2533EICH % BAMIBAM3 ZAIKICH AL,
TDABA GBI B+ —BEHTH%NCED3 DEETF
BE FRHXE, ABAOZERERLLGILOME. AL A D
WEE R B ZPASMCURE (K1), T, @Y
BONEERH-ST, RANASEICHED S, Filtk
NTFREHEE Lz,

R B X OERA N AR ZNZ RS L, MiEA
VT FIGEZ T BHEEA T, NF-YB2 & NF-YB3, ZFH
5N LTz (Sato et al., Plant Physiol., 2019) (X2),

MYC BRI ICEL &, EFEEEISE s 5
RO LD UTHREmMEINTEL, ZO 1B R2
icel-11%. 2003 FIHE SNIZEMS AL EHIkE LT, T
TR DREBIABGT- DM DRI B FIH DE LW %
RT, AFETIE. DREBIADFBIHENCNE TOHIE
THBICEBEGTE FDZRERTIZ R, EMSE B
RKAICE A ENT-T-DNA BEICERENTE IV 2 2T VA
MR T2 ZHE M IC LTz (Kidokoro & Kim et al.,
Plant Cell, 2020), & 51, ICE1D @ F R HEMEY » 5
DREBIADFBAEHMLERNCTELE/RT LT, ICEL %
D& LTk O EIRIG B i G Ei O RE LA 2L
7zo
FEPI ORI A S L A GBI B IS O —FTh 5/ M
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Figure.1 Peptide-mediated long-distance organ communications
under dehydration stress.

HWA R ZREBM (UPR) 2N 5 D DIEE K T,
bZIP17 & bZIP28 D% FEFERE KRB Z FUA DR T DM EN
HIERRO ) FEVIANER DT80, Hlk-> T2 REDR
ZMIEUE TG R LAY DOBER 7o 1z,

HZ IR A ML A GBI I T B HT IR B K 1 AP2/ERF fi5 5 [A
DIEREMNT GHEF) MY DK BIICTE T 2B 5 I
HU., £EY v ZERZ TS %5 AP2/ERF f£ 5. K 1
B UMRNT Uz, CORERTORZRETSCET, 3
DEBET Y IZERD LR U, TR ARED K HK %
[STREIIE oS Yo X E [y N abAday el

(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.
We reported that CLE25 peptide-BAM1 BAM3 receptor
mediates dehydration stress response and resistance in
root-to-shoot long distance signaling. CLE25 peptide is
recreated by the roots in response to dehydration stress
conditions. CLE25 moves from the roots to the leaves
through vasculature, and binds with BAM1 BAM3 receptor
in the leaves. CLE25-BAMs regulates NCED3 expression,
ABA accumulation, stomatal closure and dehydration
resistance. In addition, we identified other peptide mediating
dehydration stress responses with LC-MS/MS analyses
(Figure 1).
We revealed the functional diversification of NF-YB2 and
NF-YB3, subunits of the NUCLEAR FACTOR Y (NF-Y)
transcription factor, during dehydration and heat stress.
Overexpressing plants and knockout mutants of NF-YB2 and
NF-YB3 showed dehydration-specific and heat
stress-specific phenotypes and gene expression patterns,
respectively (Sato et al., Plant Physiol., 2019) (Figure 2).
The ICE1-DREBI14 regulation has been recognized as a
mainframe of plant cold-responsive gene regulation. This
regulation has been strongly supported by an EMS mutant
icel-1, the cold-responsive DREBIA expression was almost
abolished in icel-1. In this study, we demonstrated that the
known icel-1 allele is genetically independent to the
DREBIA regulation. Instead, a transgenic T-DNA locus of
icel-1 repressed the DREBIA expression through an
epigenetic silencing machinery RNA-directed DNA
methylation (RADM) regardless of cold stress (Kidokoro &
Kim et al., Plant Cell, 2020). Our study proposed that the
current ICE1-based understanding on plant cold-responsive
gene regulation should be re-validated without any
presumption.
By transcriptome analyses under early dehydration stress in
Arabidopsis, we identified novel AP2/ERF transcription
factors involved in water permeability of the cuticle in

response to water deficit.
= e =
NF-YB2 | DREB2A | NF-YB3
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Dehydration-induced Heat-induced
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Figure.2 Schematic model of NF-YB2 and NF-YB3 in response
to dehydration and/or heat stress

(2) WEMDRBEBIFVATLORRSLURREE
RICEADOST—2F R
KAV OHEZ BRI 2 B B T2 bicid, TH -
T - T 75 E DRRAZ IR BB 2 R ISR L. B 0DZE
{EICHT S B R DRI Z L2 fif i S 2 0 ED DB, Tk
k. WY OB EE KRN 2E E RIPPS (RIKEN Integrated Plant

TERNEIEIZE Y )V — 7 (HEERRMZE I IV —7)

Shinozaki Research Collaborative Group

Phenotyping System) Z R L, MEEBHIREI Mo—)b
NCORBARNTT Ty b T3 —LORREZToT 05, AIE
. FREREENT S AT LD B LU T HERE TS R
TLORREDZ, £z, FXTRTIFRTAVL, VIV
A LR EDBRBIGE MM 2t DTz, HICHEHIFANOIFFEH
EDOHEZEIC KDY O A XF A F B RKE ORI gk &
1otz

(2)Development of plant phenotyping system RIPPS
for evaluation of plant growth response to
environmental conditions

To elucidate plant growth response to various environmental
conditions in detail, we constructed an automatic growth and
imaging system named RIPPS (Integrated Plant Phenotyping
System) that control pot soil moisture precisely. We developed
imaging systems utilizing various types of cameras and
automated fertilization system that enable precise control of soil
nutrient conditions. We performed expression analysis of early
stage of crops such as quinoa, brachypodium, and sorghum
under water-limited conditions. We also analyzed various types
of mutant plants in collaboration with researchers inside and
outside the RIKEN.
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Experimental Animal Division

Journals in English or non-Japanese (Peer reviewed)

Gurumurthy CB, O'Brien AR, Quadros RM, Adams J Jr,
Alcaide P, Ayabe S, Ballard J, Batra SK, Beauchamp MC,
Becker KA, Bernas G, Brough D, Carrillo-Salinas F, Chan W,
Chen H, Dawson R, DeMambro V, D'Hont J, Dibb KM,
Eudy JD, Gan L, GaoJ, Gonzales A, Guntur AR, Guo H,
Harms DW, Harrington A, Hentges KE, Humphreys N, Imai
S, Ishii H, Iwama M, Jonasch E, Karolak M, Keavney B,
Khin NC, Konno M, Kotani Y, KunihiroY, Lakshmanan I,
Larochelle C, Lawrence CB, Li L, Lindner V, Liu XD,
Lopez-Castejon G, Loudon A, Lowe J, Jerome-Majewska LA,
Matsusaka T, Miura H, Miyasaka Y, Morpurgo B, Motyl K,
Nabeshima YI, Nakade K, Nakashiba T, Nakashima K, Obata
Y, Ogiwara S, Ouellet M, Oxburgh L, Piltz S, Pinz I,
Ponnusamy MP, Ray D, Redder RJ, Rosen CJ, Ross N, Ruhe
MT, Ryzhova L, Salvador AM, Alam SS, Sedlacek R,
Sharma K, Smith C, Staes K, Starrs L, Sugiyama F,
Takahashi S, Tanaka T, Trafford AW, Uno Y, Vanhoutte L,
Vanrockeghem F, Willis BJ, Wright CS, Yamauchi Y, Yi X,
Yoshimi K, Zhang X, ZhangY, Ohtsuka M, Das S, Garry DJ,
Hochepied T, Thomas P, Parker-Thornburg J, Adamson AD,
Yoshiki A, Schmouth JF, Golovko A, Thompson WR, Lloyd
KCK, Wood JA, Cowan M, Mashimo T, Mizuno S, Zhu H,
Kasparek P, Liaw L, Miano JM, Burgio G, “Reproducibility
of CRISPR-Cas9 methods for generation of conditional mouse
alleles: a multi-center evaluation.” Genome Biol 20 171 (2019).

Matsumura K, Seiriki K, Okada S, Nagase M, Ayabe S,
Yamada I, Furuse T, Shibuya H, Yasuda Y, Yamamori H,
Fujimoto M, Nagayasu K, Yamamoto K, Kitagawa K, Miura
H, Gotoda-Nishimura N, Igarashi H, Hayashida M, Baba M,
Kondo M, Hasebe S, Ueshima K, Kasai A, Ago Y,
Hayata-Takano A, Shintani N, Iguchi T, Sato M, Yamaguchi
S, Tamura M, Wakana S, Yoshiki A, Watabe A, Okano H,
Takuma K, Hashimoto R, Hashimoto H, Nakazawa T,
“Pathogenic POGZ Mutation Causes Impaired Cortical
Development and Reversible Autism-Like Phenotypes.” Nat
Commun in press

International Conferences (Invited)

Yoshiki A, Masuya H, “Sustainability of Mouse Informatics
Resources (SMIR)” INFRAFRONTIER satellite workshop,
International Mammalian Genome Conference 2019,
Strasbourg, September 2019

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

HARE, DERIS RIS T A R I A — R
CIREBRB QRG> 55 122 B HA/NR R 2220 R
IR 4 20194F

RERBIS R, (AR, 38, PTRHENE, REACRHISE, kP
PRk, AR, TS —, SR, <)Y —ABIC BT S
R TR Y ADB M EE L 5 66 [l HASZEREN )
23 %8 23 (The 66th Annual Meeting of the Japanese Association

for Laboratory Animal Science) &0 5 H 20194

TSR, “ARRIVE 9 5 HijlC PREPARE : i) 3ER DG i %Z
ST KD IR TR VT JE % 5 57 1l 5% 1 2% (The 57th
Conference of the Tsukuba Association for Laboratory Animal
Science) D<IE 6 H 20194

TR, TR ER, AR, e, S s, WP HIWIE,
IKEFIORE, FEEHBER], INETERE, /MBS —, WA RE, <H
(LT HEREDIRRA L PR BT TRICE NS B < AU Y — X i >
HAZ a7 4 — L2222 2019 K555 70 [0 H A E 5k B
224 (JPrOS 2019 and JES 2019 Joint Annual Meeting) =
&7 8, 20194

Domestic Conferences (Participants): 16

Experimental Plant Division

Journals in English or non-Japanese (Peer reviewed)

Tanaka NJ, Miyazaki S, Hosoi A, Tanaka K, Ito S, Tuchi S,
Nakano T, Kobayashi M, Nakajima M, Asami T “The chemical
NJ15 affects hypocotyl elongation and shoot gravitropism via
cutin polymerization.” Bioscience, Biotechnology, and
Biochemistry 82 1770-1779 (2018).

Ali MRM, Uemura T , Ramadan A , Adachi K, Nemoto K ,
Nozawa A, Hoshino R , Abe H, Sawasaki T, Arimura G “The
Ring-type E3 Ubiquitin Ligase JUL1 Targets the VQ-motif
Protein JAV1 to Coordinate Jasmonate Signaling” Plant Physiol,
179 1273-1284 (2019)

Murata M, Nakai Y, Kawazu K, Ishizaka M, Kajiwara H, Abe H,
Takeuchi K, Ichinose Y, Mitsuhara I, Mochizuki A, Seo S “Loliolide,
a carotenoid metabolite, is a potential endogenous inducer of
herbivore resistance” Plant Physiol 179 1822-1833 (2019)

International Conferences (Participants): 4

Domestic Conferences (Invited)

ZEE, BHRA, KRRE, BLUHE, =F1EH
“Iy AT VEBRSEERIEE T O RO Yy AT DO
Bl UCORFEMZE” Y2225 54 BIK
2 BHU11H 20194

Domestic Conferences (Participants): 9

Cell Engineering Division

Journals in English or non-Japanese (Peer reviewed)

Sato Y, Yamada T, Hiroyama T, Sudo K, Hasegawa N, Hyodo I,
Nakamura Y, “A robust culture method for maintaining
tumorigenic cancer stem cells in the hepatocellular carcinoma
cell line Li-7.” Cancer Sci 110 1644-1652 (2019)

Wilkinson AC, Ishida R, Kikuchi M, Sudo K, Morita M,
Crisostomo RV, Yamamoto R, Loh KM, Nakamura Y, Watanabe
M, Nakauchi H, Yamazaki S, “Long-term ex vivo
haematopoietic-stem-cell expansion allows nonconditioned
transplantation.” Nature 571 117-121 (2019)

Sher F, Hossain M, Seruggia D, Schoonenberg VAC, Yao Q,
Cifani P, Dassama LMK, Cole MA, Ren C, Vinjamur DS,
Macias-Trevino C, Luk K, McGuckin C, Schupp PG, Canver
MC, Kurita R, Nakamura Y, Fujiwara Y, Wolfe SA, Pinello L,
Maeda T, Kentsis A, Orkin SH, Bauer DE, “Rational targeting
of a NuRD subcomplex guided by comprehensive in situ
mutagenesis.” Nat Genet 51 1149-1159 (2019)

Saito K, Fujiwara T, Hatta S, Morita M, Ono K, Suzuki C,
Fukuhara N, Onishi Y, Nakamura Y, Kawamata S, Shimizu R,
Yamamoto M, Harigae H, “Generation and molecular
characterization of human ring sideroblasts: a key role of
ferrous iron in terminal erythroid differentiation and ring
sideroblast formation.” Mol Cell Biol 39 pii:e00387-18.
doi:10.1128/MCB.00387-18 (2019)

Martyn GE, Wienert B, Kurita R, Nakamura Y, Quinlan KGR,
Crossley M, “A natural regulatory mutation in the proximal
promoter elevates fetal globin expression by creating a de novo
GATA1 site.” Blood 133 852-856 (2019)

Kurita R, Funato K, Abe T, Watanabe Y, Shiba M, Tadokoro K,
Nakamura Y, Nagai T, Satake M, “Establishment and
characterization of immortalized erythroid progenitor cell lines

I

Publications

derived from a common cell source.” Exp Hematol 69 11-16 (2019)

Couch T, Murphy Z, Getman M, Kurita R, Nakamura Y, Steiner
LA, “Human erythroblasts with c-Kit activating mutations have
reduced cell culture costs and remain capable of terminal
maturation.” Exp Hematol 74 19-24 (2019)

Chung JE, Magis W, Vu J, Heo SJ, Wartiovaara K, Walters MC,
Kurita R, Nakamura Y, Boffelli D, Martin DIK, Corn JE,
DeWitt MA, “CRISPR-Cas9 interrogation of a putative fetal
globin repressor in human erythroid cells.” PLoS One 14
¢0208237 (2019)

Balogh P, Adelman ER, Pluvinage JV, Capaldo BJ, Freeman KC,
Singh S, Elagib KE, Nakamura Y, Kurita R, Sashida G, Zunder ER,
Li H, Gru AA, Price EA, Schrier SL, Weissman IL, Figueroa ME,
Pang WW, Goldfarb AN, “RUNX3 levels in human hematopoietic
progenitors are regulated by aging and dictate erythroid-myeloid
balance.” Haematologica piithaematol.2018.208918.
doi:10.3324/haematol.2018.208918. (2019)

Yu X, Azzo A, Bilinovich SM, Li X, Dozmorov M, Kurita R, Nakamura
Y, Williams DC Jr, Ginder GD, “Disruption of the MBD2-NuRD
complex but not MBD3-NuRD induces high level HbF expression in
human erythroid cells.” Haematologica pii:haematol.2018.210963.
doi:10.3324/haematol.2018.210963. (2019)

Scully EJ, Shabani E, Rangel GW, Griiring C, Kanjee U, Clark
MA, Chaand M, Kurita R, Nakamura Y, Ferreira MU,
Duraisingh MT, “Generation of an immortalized erythroid
progenitor cell line from peripheral blood: A model system for
the functional analysis of Plasmodium spp. invasion.” Am J
Hematol doi:10.1002/ajh.25543. (2019)

Moir-Meyer G, Cheong PL, Olijnik AA, Brown J, Knight S,
King A, Kurita R, Nakamura Y, Gibbons RJ, Higgs DR, Buckle
V], Babbs C, “Robust CRISPR/Cas9 Genome Editing of the
HUDEP-2 Erythroid Precursor Line Using Plasmids and
Single-Stranded Oligonucleotide Donors.” Methods Protoc 1:
pii:E28. doi:10.3390/mps1030028. (2019)

Suga M, Kondo T, Imamura K, Shibukawa R, Okanishi Y,
Sagara Y, Tsukita K, Enami T, Furujo M, Saijo K, Nakamura Y,
Osawa M, Saito MK, Yamanaka S, Inoue H, “Generation of a
human induced pluripotent stem cell line, BRCi001-A, derived
from a patient with mucopolysaccharidosis type 1.” Stem Cell
Res 36 101406 (2019)

Saito S, Lin YC, Nakamura Y, Eckner R, Wuputra K, Kuo KK,
Lin CS, Yokoyama KK, “Potential application of cell
reprogramming techniques for cancer research.” Cell Mol Life
Sci 76 45-65 (2019)

Nakatochi M, Kanai M, Nakayama A, Hishida A, Kawamura Y,
Ichihara S, Akiyama M, Ikezaki H, Furusyo N, Shimizu S,
Yamamoto K, Hirata M, Okada R, Kawai S, Kawaguchi M,
Nishida Y, Shimanoe C, Ibusuki R, Takezaki T, Nakajima M,
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Activities in the RIKEN BioResource Research Center

Takao M, Ozaki E, Matsui D, Nishiyama T, Suzuki S,
Takashima N, Kita Y, Endoh K, Kuriki K, Uemura H, Arisawa
K, Oze I, Matsuo K, Nakamura Y, Mikami H, Tamura T,
Nakashima H, Nakamura T, Kato N, Matsuda K, Murakami Y,
Matsubara T, Naito M, Kubo M, Kamatani Y, Shinomiya N,
Yokota M, Wakai K, Okada Y, Matsuo H. “Genome-wide
meta-analysis identifies multiple novel loci associated with
serum uric acid levels in Japanese individuals.” Commun Biol 2
doi:10.1038/s42003-019-0339-0. (2019)

Domestic Conferences (Participants): 4

Gene Engineering
Division
Journals in English or non-Japanese (Peer reviewed)

Gurumurthy CB, O'Brien AR, Quadros RM, Adams J Jr,
Alcaide P, Ayabe S, Ballard J, Batra SK, Beauchamp MC,
Becker KA, Bernas G, Brough D, Carrillo-Salinas F, Chan W,
Chen H, Dawson R, DeMambro V, D'Hont J, Dibb KM, Eudy
JD, Gan L, Gao J, Gonzales A, Guntur AR, Guo H, Harms DW,
Harrington A, Hentges KE, Humphreys N, Imai S, Ishii H,
Iwama M, Jonasch E, Karolak M, Keavney B, Khin NC, Konno
M, Kotani Y, Kunihiro Y, Lakshmanan I, Larochelle C,
Lawrence CB, Li L, Lindner V, Liu XD, Lopez-Castejon G,
Loudon A, Lowe J, Jerome-Majewska LA, Matsusaka T, Miura
H, Miyasaka Y, Morpurgo B, Motyl K, Nabeshima YI, Nakade
K, Nakashiba T, Nakashima K, Obata Y, Ogiwara S, Ouellet M,
Oxburgh L, Piltz S, Pinz I, Ponnusamy MP, Ray D, Redder RJ,
Rosen CJ, Ross N, Ruhe MT, Ryzhova L, Salvador AM, Alam
SS, Sedlacek R, Sharma K, Smith C, Staes K, Starrs L,
Sugiyama F, Takahashi S, Tanaka T, Trafford AW, Uno Y,
Vanhoutte L, Vanrockeghem F, Willis BJ, Wright CS, Yamauchi
Y, Yi X, Yoshimi K, Zhang X, Zhang Y, Ohtsuka M, Das S,
Garry DJ, Hochepied T, Thomas P, Parker-Thornburg J,
Adamson AD, Yoshiki A, Schmouth JFE, Golovko A, Thompson
WR, Lloyd KCK, Wood JA, Cowan M, Mashimo T, Mizuno S,
Zhu H, Kasparek P, Liaw L, Miano JM, Burgio G,
“Reproducibility of CRISPR-Cas9 methods for generation of
conditional mouse alleles: a multi-center evaluation.” Genome
Biol 20 171 (2019)

Ayabe S, Nakashima K, Yoshiki A, “Off- and on-target effects
of genome editing in mouse emgryos.” J Reprod Dev 65 1-5
(2019)

International Conferences (Participants):2

Domestic Conferences (Participants):6

Microbe Division
Japan collection of Microorganisms

Journals in English or non-Japanese (Peer reviewed)

Ogata Y, Sakamoto M, Ohkuma M, Hattori M, Suda W,
“Complete genome sequence of Akkermansia muciniphila
JCM 30893, isolated from feces of a healthy Japanese
male.” Microbiol Resour Announc 9 e01543-19 (2020)

Maejima Y, lino T, Muraguchi Y, Fukuda K, Ohkuma M,
Suzuki T, Moriuchi R, Dohra H, Kimbara K, Shintani M,
“Chryseotalea sanarue gen. nov., sp. nov., a member of
the family Cytophagaceae, isolated from a brackish lake in
Hamamatsu Japan.” Curr Microbiol 77 306-312 (2020)

Sakamoto M, Ikeyama N, Toyoda A, Murakami T, Mori
M, Iino T, Ohkuma M, “Dialister hominis sp. nov., isolated
from human faeces.” Int J Syst Evol Microbiol 70 589-595
(2020)

Sakamoto M, Ikeyama N, Ogata Y, Suda W, lino T, Hattori
M, Ohkuma M, “Alistipes communis sp. nov., Alistipes
dispar sp. nov. and Alistipes onderdonkii subsp. vulgaris
subsp. nov., isolated from human faeces, and creation of
Alistipes onderdonkii subsp. onderdonkii subsp. nov.” Int J
Syst Evol Microbiol 70 473-480 (2020)

Kanchanasin P, Yuki M, Kudo T, Ohkuma M, Kuncharoen
N, Phongsopitanun W, Tanasupawat S, “Streptomyces
bauhiniae sp. nov., isolated from tree bark of Bauhinia
variegata Linn. in Thailand.” Int J Syst Evol Microbiol 70
228-233 (2020)

Klykleung N, Yuki M, Kudo T, Ohkuma M,
Phongsopitanun W, Pittayakhajonwut P, Tanasupawat S,
“Nonomuraea phyllanthi sp. nov., an endophytic
actinomycete isolated from the leaf of Phyllanthus
amarus.” Arch Microbiol 202 55-61 (2020)

Nishimura Y, Shiratori T, Ishida KI, Hashimoto T, Ohkuma
M, Inagaki Y, “Horizontally-acquired genetic elements in
the mitochondrial genome of a centrohelid Marophrys sp.
SRT127.” Sci Rep 9 4850 (2019)

Ridwan R, Rusmana I, Widyastuti Y, Wiryawan KG,
Prasetya B, Sakamoto M, Ohkuma M, “Bacteria and
methanogen community in the rumen fed different levels
of grass-legume silages.” Biodiversitas 20 1055-1062
(2019)

Tohno M, Tanizawa Y, Kojima Y, Sakamoto M, Nakamura
Y, Ohkuma M, Kobayashi H, “Lactobacillus salitolerans
sp. nov., a novel lactic acid bacterium isolated from spent
mushroom substrates.” Int J Syst Evol Microbiol 69

964-969 (2019)

Dekio I, McDowell A, Sakamoto M, Tomida S, Ohkuma
M, “Proposal of new combination, Cutibacterium acnes
subsp. elongatum comb. nov., and emended descriptions of
the genus Cutibacterium, Cutibacterium acnes subsp.
acnes and Cutibacterium acnes subsp. defendens.” Int J
Syst Evol Microbiol 69 1087-1092 (2019)

Sakamoto M, Ikeyama N, Murakami T, Mori H, Yuki M,
Ohkuma M, “Comparative genomics of Parolsenella
catena and Libanicoccus massiliensis: Reclassification of
Libanicoccus massiliensis as Parolsenella massiliensis
comb. nov.” Int J Syst Evol Microbiol 69 1123-1129
(2019)

Kunthiphun S, Endoh R, Takashima M, Ohkuma M,
Tanasupawat S, Savarajara A, “Prototheca paracutis sp.
nov., a novel oleaginous achlorophyllous microalga
isolated from a mangrove forest.” Mycoscience 60
165-169 (2019)

Takashima M, Manabe RI, Ohkuma M, “Draft genome
sequences of basidiomycetous epiphytic phylloplane yeast
type strains Dioszegia crocea JCM 2961 and Dioszegia
aurantiaca JCM 2956.” Microbiol Resour Announc 8
€01727-18 (2019)

Naradasu D, Miran W, Sakamoto M, Okamoto A, “Isolation
and characterization of human gut bacteria capable of
extracellular electron transport by electrochemical
techniques.” Front Microbiol 9 3267 (2019)

Thawai C, Tanasupawat S, Kudo T, “Micromonospora
caldifontis sp. nov., isolated from hot spring soil.” Int J
Syst Evol Microbiol 69 1336-1342 (2019)

Ikeyama N, Ohkuma M, Sakamoto M, “Draft genome
sequence of Mesosutterella multiformis JCM 324647, a
member of the family Sutterellaceae, isolated from human
feces.” Microbiol Resour Announc 8 e00478-19 (2019)

Takashima M, Manabe RI, Nishimura Y, Endoh R,
Ohkuma M, Sriswasdi S, Sugita T, Iwasaki W,
“Recognition and delineation of yeast genera based on
genomic data: Lessons from Trichosporonales.” Fungal
Genet. Biol. 130: 31-42 (2019)

Maejima Y, lino T, Muraguchi Y, Ohkuma M, Kimbara K,
Shintani M, “Algoriphagus sanaruensis sp. nov., a member
of the family Cyclobacteriaceae, isolated from a brackish
lake in Hamamatsu, Japan.” Int J Syst Evol Microbiol 69
2108-2113 (2019)

Sriswasdi S, Takashima M, Manabe RI, Ohkuma M,
Iwasaki W, “Genome and transcriptome evolve separately

I

Publications

in recently hybridized Trichosporon fungi.” Commun Biol
2263 (2019)

Hirao AS, Imai R, Endoh R, Ohkuma M, Degawa Y,
“Draft genome sequence of novel Metschnikowia sp. strain
JCM 33374, a nectar yeast isolated from a bumblebee.”
Microbiol Resour Announc 8 ¢00704-19 (2019)

Kato S, Nakano S, Kouduka M, Hirai M, Suzuki K, Itoh T,
Ohkuma M, Suzuki Y, “Metabolic potential of
as-yet-uncultured archaeal lineages of Candidatus
Hydrothermarchaeota thriving in deep-sea metal sulfide
deposits.” Microbes Environ. 34 293-303 (2019)

Kunthiphun S, Wattanagonniyom T, Endoh R, Takashima
M, Ohkuma M, Tanasupawat S, Savarajara A,
“Heterocephalacria mucosa sp. nov., a new
basidiomycetous yeast species isolated from a mangrove
forest in Thailand.” Int J Syst Evol Microbiol 69
2823-2827 (2019)

Kuncharoen N, Kudo T, Yuki M, Okuma M,
Pittayakhajonwut P, Tanasupawat S, “Micromonospora
radicis sp. nov., isolated from roots of Azadirachta indica
var. siamensis Valenton, and reclassification of Jishengella
zingiberis as Micromonospora zingiberis comb. nov.” Int J
Syst Evol Microbiol 69 2884-2891 (2019)

Kato S, Itoh T, Yuki M, Nagamori M, Ohnishi M, Uematsu
K, Suzuki K, Takashina T, Ohkuma M, “Isolation and
characterization of a thermophilic sulfur- and
iron-reducing thaumarchaeote from a terrestrial acidic hot
spring.” ISME J 13 2465-2474 (2019)

Kuncharoen N, Kudo T, Yuki M, Ohkuma M,
Booncharoen A, Tanasupawat S, “Micromonospora musae

sp. nov., an endophytic actinomycete isolated from roots of
Musa species.” Syst Appl Microbiol 42 126020 (2019)

Kato S, Hirai M, Ohkuma M, Suzuki K, “Microbial
metabolisms in an abyssal ferromanganese crust from the
Takuyo-Daigo seamount as revealed by metagenomics.”
PLoS One 14 €0224888 (2019)

Klykleung N, Yuki M, Kudo T, Ohkuma M,
Phongsopitanun W, Pittayakhajonwut P, Tanasupawat S,
“Nonomuraea phyllanthi sp. nov., an endophytic
actinomycete isolated from the leaf of Phyllanthus
amarus.” Arch Microbiol 202 55-61 (2020)

Reviews

Takashima M, Sugita T, “Draft genome analysis of
trichosporonales species that contribute to the taxonomy
of the genus Trichosporon and related taxa” Med Mycol J
60 51-57 (2019)
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Activities in the RIKEN BioResource Research Center

International Conferences (Invited)

Ohkuma M, “Single-cell genomics of termite-gut symbionts”
Okinawa Institute of Science and Technology Graduate
University Mini-Symposium “Ecology and Evolution of
Termite Gut Microbes.” Okinawa Japan, December 2019

Endoh R, “Yeast ecology vs applied microbiology: trade-off, but
symphonic research fields” Workshop “Insights from industry
on utilization of microbes and their genome analysis” Bangkok,
Thailand, December 2019

Yuki M, “Single-cell genome sequencing of symbiotic
bacteria.” Workshop “Insights from industry on utilization of
microbes and their genome analysis” Bangkok, Thailand,
December 2019

Ohkuma M, “Cultured microbial resources and single-cell
genomics of yet-uncultured for integrated symbiology.”
RIKEN-Japan Symbiosis Society Joint Symposium “Toward
applied symbiosis biology” Yokohama, Japan, November 2019

Kato S, “Microbial ecology of hydrothermally-inactive sulfide
deposits in deep-sea hydrothermal fields.” 4th InterRidge
Theoretical Institute “Hydrothermalism in 4D: current
challenges and emerging issues” Banyuls-sur-Mer, France,
November 2019

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

Pk B, <7/ LS RICR B AEY O 2 M« T4
T4 —72019] WECR AR EA / R—2 3 2 d3EisE
% % (Collaborative Research Institute for Innovative
Microbiology, The University of Tokyo) B 5{ 7 H 20194F

T L, KRR B, > a7 URBNEAEEY BTN - R
LA R R O AH LR R H AR A Y AR BB 54 2 (Japanese
Society of Microbial Ecology) 5 33 [Ak2= B 9 H 20194F

ik EE, < GEREO UK MR LI 2 TS LG
ERER” HAHIER{E 2223 (The Geochemical Society of Japan)
566 M2 HHT 9 H 20194

%= H5l, KEE B, “HEE B O >V VT L g
Br> #8528 H AR AR A Y 2 2 K 23 (Japan Society of
Protistology) 7K 12 H 2019 4

i BT CEHEOD TR Z OEEMEE OBE”
2019 4EFE B8 21 I BIRE R R 2E K BB R 22 P2 2 ) —
(Course of Medical Life Science, Kanazawa Medical
University) 4R 12 A 20194F

EE BT MO E RO G A
Fes L [ K %% ## 4= ¥ # 4 & (Core Clusters for Research
Initiatives of Yamaguchi University) T35 12 H 20194F

Domestic Conferences (Participants): 38

Integrated Bioresource
Information Division

Journals in English or non-Japanese (Peer reviewed)

Furuse T, Mizuma H, Hirose Y, Kushida T, Yamada I, Miura I,
Masuya H, Funato H, Yanagisawa M, Onoe H, Wakana S, “A
new mouse model of GLUT1 deficiency syndrome exhibits
abnormal sleep-wake patterns and alterations of glucose kinetics
in the brain.” Disease Models & Mechanisms 12 (2019)

Yang J, Tsukimi T, Yoshikawa M, Suzuki K, Takeda T, Tomita M,
Fukuda S, “Cutibacterium acnes (Propionibacterium acnes) 16S
rRNA genotyping of microbial samples from possessions
contributes to owner identification.” mSystems 4 00594-19 (2019)

Tanaka N, Masuya H, “An atlas of evidence-based phenotypic
associations across the mouse phenome.” Scientific Reports 10
3957 (2020)

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

R A, IR T — 2 AT OFTERR | B2 IREEOHIK (b
& Z DS H ] RE M 5 33 B 48 AL P A2 BB 2% 2% (2019 JSME annual
meeting) . FRAEVIAEREE S - WIPAE BRI b S VRO L THEY)
M AT 240 11EL 9 H 20194

Bl G, <M ERE — b Lo @S il fEY Y — R RIS T 28
42 [8] H A 57 1 2B ¥ 2 2% (The 42nd Annual Meeting of the Molecular
Biology Society of Japan) 7*/a 7 )LNA A )Y =27 0V 27 MY
YARIY L -NBRP LA 2 Akl A S TR - e 12 5 2019 4F

B K, “EVRHED TXIVF—F YRR —Tfifi L Z DI
2 67 [0]42AE22 2> (The 67th annual meeting of the ecological society of
Japan), Y VRITL I THEERRZOTOY T4 7 L KRBT —
SERO T E BERIRRE] $ih 2 3 7 20204

Domestic Conferences (Participants): 6

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

Binbin L, Maekawa T, Yoshida K, Ly N, Inoue K, Hasegawa A,
Chatton B, Ogura A, Ishii S, “Telomere shortening by
transgenrational transmission of TNF-a-induced TERRA via
ATF7.” Nuc Acid Res 47 283-298 (2019)

Matsuda M, Ono R, Iyoda T, Endo T, Iwasaki M,
Tomizawa-Murasawa M, Saito Y, Kaneko A, Shimizu K, Yamada D,
Ogonuki N, Watanabe T, Nakayama M, Koseki Y, Kezuka-Shiotani
F, Hasegawa T, Yabe H, Kato S, Ogura A, Shultz LD, Ohara O,

Taniguchi M, Koseki H, Fujii SI, Ishikawa F, “Human NK cell
development in hIL-7 and hIL-15 knock-in NOD/SCID/IL2rgKO
mice.” Life Sci Alliance 2 €201800195 (2019)

Morimoto H, Kanastu-Shinohara M, Ogonuki N, Kamimura S,
Ogura A, Yabe-Nishimura C, Mori Y, Morimoto T, Watanabe S,
Otsu K, Yamamoto T, Shinohara T, “ROS amplification drives
mouse spermatogonial stem cell self-renewal.” Life Sci Alliance
2201900374 (2019)

Miura K, Harikae K, Nakaguchi M, Imaimatsu K, Hiramatsu R,
Tomita A, Hirate Y, Kanai-Azuma M, Kurohmaru M, Ogura A,
Kanai Y, “Molecular and genetic characterization of partial
masculinization in embryonic ovaries grafted into male nude
mice.” PLoS One 14 €0212367 (2019)

Ogonuki N, Abe Y, Kurotaki YK, Nakao K, Aiba A, Sasaki E,
Ogura A, “Birth of a marmoset following injection of elongated
spermatid from a prepubertal male.” Mol Reprod Dev 86
928-930 (2019)

Matoba S, Miura K, Hirose M, Shiura H, Kohda T, Nakamuta N,
Ogura A, “Paternal knockout of Slc38a4/SNAT4 causes placental
hypoplasia associated with intrauterine growth restriction in
mice.” Proc Natl Acad Sci USA 116 21047-21053 (2019)

Mochida K, Hasegawa A, Ogonuki N, Inoue K, Ogura A, “Early
production of offspring by in vitro fertilization using first-wave
spermatozoa from prepubertal male mice.” J Reprod Dev 65
433-441 (2019)

Fulka H, Ogura A, Loi P, Fulka, Jr. J, “Dissecting the role of the
germinal vesicle nuclear envelope and soluble content in the
process of somatic cell remodeling and reprogramming.” J
Reprod Dev 65 467-473 (2019)

Ogura A. How to improve mouse cloning. Theriogenology (in
press)

Hirose M, Honda A, Fulka H, Tamura-Nakano M, Matoba S,
Tomishima T, Mochida K, Hasegawa A, Nagashima K, Inoue K,
Ohtsuka M, Baba T, Yanagimachi R, Ogura A, “Acrosin is
essential for sperm penetration through the zona pellucida in
hamsters.” Proc Natl Acad Sci USA 117 2513-2518 (2019)

International Conferences (Invited)

Ogura A, “Development of reproductive engineering techniques
for small laboratory species” 2019 Congress of Executive
Director for Animal Reproduction Branch of Chinese
Association of Animal Science and Veterinary Medicine (ARB
of CAAV) Chongqing China July 2019.

Ogura A, “What do we learn from somatic cell nuclear transfer
(SCNT)?”42nd Annual Meeting of the Molecular Biology
Society of Japan Fukuoka December 2019

International Conferences (Participants):2

I

Publications

Domestic Conferences (Invited)

Kimiko Inoue, “Reproductive techniques to support the
maintenance of mouse models.” The 8th Japan-Sino-Korea
Mouse Resource Workshop Tsukuba August, 2019

INE TEERR RGBT A AR T IVFE U AF U LD %
| o2 [ AL FE A Kk 9 A 20194

R BEA], < NURBRBYORFLEEDTZDHDETE T
Fofr OBz 85 12 Bl H R EIEE ) F = K82 (The Society
for Reproduction and Development) L1 9 H 2019 ££

BB E e, «TAMIRM ORINHEE LT 570l ~RBRE)
PNC BT B BAMIRKE DER D5~ 7 B2 HARIVFE R
(Japan Society of Assisted Reproduction) &[] 10 H 2019 4

INE VEER < EERENY) 2 BN T AERER R OB R & F DS
25 57 EIEHIL A TEE A SRR - SEMTETE S AUE 11 A 20194

Domestic Conferences (Participants): 27

Technology and Development
Team for Mammalian Genome
Dynamics

Journals in English or non-Japanese (Peer reviewed)

Chang Y-H, Abe K, Yokota H, Sudo K, Nakamura Y, Tsai M-D,
“Human induced pluripotent stem cell region detection in
bright-field microscopy images using convolutional neural
networks.” Biomedical Engineering: applications, basis and
communications 31, 1950009 (2019)

Taelman J, Popovic M, Bialecka M, Tilleman L, Warrier S, Van
Der Jeught M, Menten B, Deforce D, Sutter P DE,
Nieuwerburgh V, Abe K, Heindryckx B, Chuva de Sausa Lopes
SM, “WNT inhibition and increased FGF signalling promotes
derivation of less heterogeneous primed human embryonic stem
cells, compatible with differentiation.” Stem Cells and
Development 28, 579-592 (2019)

Yagi M, Kabata M, Ukai T, Ohta S, Tanaka A, Shimada Y,
Sugimoto M, Araki K, Okita K, Woltjen K, Hochedlinger K,
Yamamoto T, Yamada Y, “De Novo DNA Methylation at
Imprinted Loci during Reprogramming into Naive and Primed
Pluripotency.” Stem Cell Reports 12, 1113-1128 (2019)

Ariyasu D, Kubo E, Higa D, Shibata S, Takaoka Y, Sugimoto
M, Imaizumi K, Hasegawa T, Araki K, “Decreased Activity of
the Ghrhr and Gh Promoters Causes Dominantly Inherited GH
Deficiency in Humanized GH1 Mouse Models.” Endocrinology
160, 2673-2691 (2019)

Ishiguro KI, Matsuura K, Tani N, Takeda N, Usuki S, Yamane
M, Sugimoto M, Fujimura S, Hosokawa M, Chuma S, Ko
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Activities in the RIKEN BioResource Research Center

MSH, Araki K, Niwa H, “MEIOSIN Directs the Switch from
Mitosis to Meiosis in Mammalian Germ Cells.” Dev Cell. 52,
429-445 (2020)

Ishiguro KI, Matsuura K, Tani N, Takeda N, Usuki S, Yamane
M, Sugimoto M, Fujimura S, Hosokawa M, Chuma S, Ko
MSH, Araki K, Niwa H, “MEIOSIN Directs the Switch from
Mitosis to Meiosis in Mammalian Germ Cells.” Dev Cell. 52,
429-445 (2020)

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

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

Journals in English or non-Japanese (Peer reviewed)

Furuse T, Mizuma H, Hirose Y, Kushida T, Yamada I, Miura I,
Masuya H, Funato H, Yanagisawa M, Onoe H, Wakana S, “A
new mouse model of GLUT1 deficiency syndrome exhibits
abnormal sleep-wake patterns and alterations of glucose kinetics
in the brain.”, Dis Model Mech, 12 (2019), (doi:
10.1242/dmm.038828)

Terumitsu-Tsujita M, Kitaura H, Miura I, Kiyama Y, Goto F, Muraki
Y, Ominato S, Hara N, Simankova A, Bizen N, Kashiwagi K, Ito T,
Toyoshima Y, Kakita A, Manabe T, Wakana S, Takebayashi H,
Igarashi H, “Glial pathology in a novel spontaneous mutant mouse
of the Eif2b5 gene: a vanishing white matter disease model.”, J
Neurochem doi: 10.1111/jnc.14887 (2019)

Haselimashhadi H, Mason JC, Munoz-Fuentes V, Loépez-Goémez
F, Babalola K, Acar EF, Kumar V, White J, Flenniken AM, King
R, Straiton E, Seavitt JR, Gaspero A, Garza A, Christianson AE,
Hsu CW, Reynolds CL, Lanza DG, Lorenzo I, Green JR,
Gallegos JJ, Bohat R, Samaco RC, Veeraragavan S, Kim JK,
Miller G, Fuchs H, Garrett L, Becker L, Kang YK, Clary D,
Cho ,SY, Tamura M, Tanaka N, Soo KD, Bezginov A, About GB,
Champy MF, Vasseur L, Leblanc S, Meziane H, Selloum M,
Reilly PT, Spielmann N, Maier H, Gailus-Durner V, Sorg T,
Hiroshi M, Yuichi O, Heaney JD, Dickinson ME, Wolfgang W,
Tocchini-Valentini GP, Lloyd KCK, McKerlie C, Seong JK, Yann
H, de Angelis MH, Brown SDM, Smedley D, Flicek P, Mallon
AM, Parkinson H, Meehan TF, “Soft windowing application to
improve analysis of high-throughput phenotyping data.”,
Bioinformatics doi: 10.1093/bioinformatics/btz744 (2019),

Matsumura K., Seiriki K., Okada S., Nagase M., Ayabe S.,
Yamada 1., Furuse T., Shibuya H., Yasuda Y., Yamamori H.,
Fujimoto M., Nagayasu K., Yamamoto K., Kitagawa K., Miura
H., Gotoda-Nishimura N., Igarashi H., Hayashida M., Baba M.,
Kondo M., Hasebe S., Ueshima K., Kasai A., Ago Y.,
Hayata-Takano A., Shintani N., Iguchi T., Sato M., Yamaguchi
M., Tamura M., Wakana S., Yoshiki A., Watabe A., Okano H.,

Takuma K., Hashimoto R., Hashimoto H. and Nakazawa T.
“Pathogenic POGZ Mutation Causes Impaired Cortical
Development and Reversible Autism-Like Phenotypes.” Nat
Commun 11 859 (2020)

International Conferences (Participants):5
Domestic Conferences (Invited)

Furuse T, “Behavioral genetic studies using wild-derived
mouse strains and establishment of a comprehensive
behavioral-phenotyping system for mutant mice”, The
32nd Molossinus Colloquium Makuhari June 2019
(Award lecture for Moriwaki Kazuo Prize 2019)

Tamura M, “Development of new morphological
phenotyping system with contrast-enhanced X-ray CT.”
IGAKUKEN Seminar, Tokyo February 2020

Domestic Conferences (Participants): 19

iPSC-based Drug Discovery and
Development Team

Journals in English or non-Japanese (Peer reviewed)

Sekine S, Kaneko M, Tanaka M, Ninomiya Y, Kurita H, Inden M,
Yamada M, Hayashi Y, Inuzuka T, Mitsui J, Ishiura H, Iwata A,
Fujigasaki H, Tamaki H, Tamaki R, Kito S, Taguchi Y, Tanaka K,
Atsuta N, Sobue G, Kondo T, Inoue H, Tsuji S, Hozumi I,
“Functional evaluation of PDGFB-variants in idiopathic basal
ganglia calcification, using patient-derived iPS cells.” Scientific
Reports 9 doi: 10.1038/s41598-019-42115-y, 2019.4.5

Yasumoto T, Takamura Y, Tsuji M, Watanabe-Nakayama T,
Imamura K, Inoue H, Nakamura S, Inoue T, Kimura A, Yano S,
Nishijo H, Kiuchi Y, David B. Teplow, and Ono K, “High
molecular weight amyloid B, ,, oligomers induce neurotoxicity
via plasma membrane damage.” FASEB J 33 9220-9234. doi:
10.1096/1j.201900604R, 2019.5.13

Reviews

Suga M, Kondo T, Inoue H, “Modeling neurological disorders
with human pluripotent stem cell-dervied astrocytes.”
International Journal of Molecular Sciences, doi:
org/10.3390/ijms20163862, 2019.8.8

Egawa N, Chung KK, Takahashi R, Lo EH, Arai K, Inoue H,
“Brief review: Can modulating DNA methylation state help the
clinical application of oligodendrocyte precursor cells as a
source of stem cell therapy?” Brain Research, DOI:
10.1016/j.brainres. 2019.146386, 2019.11.15

International Conferences (Invited)

Inoue H, “Neurodegenerative disease modeling and drug
discovery using iPSC-based technologies.” > >/ 3R I 4 iPS

A / S o 2 4 < S £ 7 W 9% . The 67th Annual Meeting
of the Japan Society of Transfusion Medicine and Cell Therapy
Kumamoto Japan 5 H 20194

Inoue H, The emergence of a new era of gene therapy and
regenerative medicine in Neurology, Chairs NFS-02

Neuroscience Frontier Symposium 02, The 60th Annual Meeting
of the Japan Society of NEUROLOGY Osaka Japan 5 H 2019 £F

International Conferences (Participants): 2
Domestic Conferences (Invited)

HARABER, “iPS HIfEE W TAD ASEDFIM & 514 D
JB2” Kinki Epilepsy Summit 5{# 5 42019 4E

ERARHEBER, “PSHIEZ U T2 &8 « T A ATFZEAN D HRH
B2 BN F R T ADAIRE B E 6 20194

H BRI, “iPS Ml T 7o it e AT 25 19 [BIAR KLAR
AUEMFEE AR E 7 H 20194

H IR, B 5 22 iPS Al i fFF 9% > Update Brain iPSC
research: Review and Update, NEURO2019 5> F 3>t I} —
FTik 7 20194

H BB, “iPS MllE 2 F U 72 7 A 1 s O W9, From
rare to common neurological diseases using iPSCs”
NEURO2019 #1#& 7 520194

FE IR, < PR AL PR 2R iPS MR 2 F W T R R 2 A 5%
Translational neuroscience using neurodegenerative disease
iPSCs” NEURO2019 #iify 7 H 2019 4F

FE RN, A=V T LA 2 30w N — I RERICHE D
SHEERTERS A - shREICERIGROERFE , iPS MiffaZz IV 727
D kR ¥ RN O W 9%, From rare to common neurological
diseases using iPSCs” NEUR02019 #1i& 7 5 20194

H B\, “From rare to common neurological diseases;patient
iPSC study” # HJf > > 7R ¥ 77 L\ Understanding the molecular
basis of neuropsychiatric disorders ¥} £ 7 H 2019 4

H E¥EA, < E AR 2 B U 7o g R R E 98 Neurology
Seminar in HAMAMATSU(1st 77>/ A ) {4 9 A 20194

H BB, “iPS A% U T2l e e BB 25~ 26 18 [mli B2
PRI 2 2 I B 9 H 20194

BB, « iz FO 7ot iR T A =285,
MRERIARIE ST — Bl 9 H 2019 4F

BRI, «ipS fliffaze HIV 7o phfe o R ISEmZE » 55 59 [l H
AREFRIEEREIEAER S (I 9 H 20194

H BB, “iPSHIIEZE W T iR R ORI v RY Y
L, 5 53 BIHAT AN AZEAMEES 5 10 20194

B

Publications

H B, “iPS MR Uz ALS OGS i 72 BAFE » 145,
ERRIEEEE T +—F L in 7T BHE 11 A 20194

H E 7B /A, Modeling astrocyte-related diseases using patient
iPSCs, Symposium:“Glial Cell Research in Neuronal
Regeneration and Neurodegenerative Diseases”, 2 24 [0 7' 77
WZE2 S5 11 5 201948

BB, “iPSBIBEDEDIA T HT I T DN B v
RITL2:iPSEIE, ER—b 7 AT REIH T +—F L
(290D, M FEAEREMmRE Q019FE  H4an) HH
PAfE R F5E 2T 12 4 20194F

H BB, « IR B iPS AT 4% Update” FETEIL, 27 11
[E] PEREEE T LA YA T AW S, BT LAY AT
AW ISR T2t FoE 2 H20204F

Domestic Conferences (Participants): 2

iPS Cell Advanced
Characterization and
Development Team

Journals in English or non-Japanese (Peer reviewed)

Bui PL, Nishimura K, Seminario Mondejar G, Kumar A, Aizawa
S, Murano K, Nagata K, Hayashi Y, Fukuda A, Onuma Y, Ito Y,
Nakanishi M, Hisatake K. “Template Activating Factor-1 a
Regulates Retroviral Silencing during Reprogramming.” Cell
Rep 9 1909-1922 (2019)

Fukuda A, Honda S, Fujioka N, Sekiguchi Y, Mizuno S, Miwa Y,
Sugiyama F, Hayashi Y, Nishimura K, Hisatake K. “Non-invasive
in vivo imaging of UCP1 expression in live mice via
near-infrared fluorescent protein iRFP720.” PLoS One 14
€0225213 (2019)

Reviews

Hayashi Y, Ohnuma K, Furue MK. “Pluripotent Stem Cell
Heterogeneity” Adv Exp Med Biol 1123 71-94 (2019)

International Conferences (Invited)

Hayashi Y,“Disease Modeling Using Disease-specific iPS Cell
Collection in RIKEN Cell Bank” The 2019 In vitro Biology
Meeting (SIVB 2019) Florida USA, June 2019

Hayashi Y,“Studies using patient-derived iPS cells deposited in
RIKEN cell bank” The 8th Japan-Sino-Korea Mouse Resource
Workshop, Tsukuba Japan, August 2019

Hayashi Y,“Disease-focused Researches using Patient-specific
iPS Cells Banked in RIKEN Cell Bank” Tsukuba Conference,
Tsukuba Japan, October 2019

Hayashi Y,“Development of improved reprogramming factors

U]
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Activities in the RIKEN BioResource Research Center

based on structural analysis”CiRA International Symposium
2019, Kyoto Japan, November 2019

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

PR, < BRI N > 7 I FRE S N7 AR s 52 ipS Al
DOHMEM” 5 62 A AB M AR AHER 75 E 6 5 20194

MRS, “ERFRTAR N > 2B FEES N TR R B Y iPS AT A
OFFERT v T =k, AR RBRBEE R 320 AE
D 11 A 20194

Hayashi Y, “Development of All HLA Homozygous Pluripotent
Stem Cells by "Chromosome Editing" AMED Stem Cell &
Regenerative Medicine Conference 2019 B5< 11 H 20194F

WP RSB RY R —2 W EEL — D —Ic kB
EMEEEMEOBBIHIE B2 B HAD FEMESES
& 12 7 20194

FRPEFE, iPSHIRAIC N 95 L —H " —BREHIC & B AlF i &2 L
10048 « 3R B 40 [A L — P — 222 REES (IS 1A 20204

Domestic Conferences (Participants):1

Next Generation Human
Disease Model Team

Journals in English or non-Japanese (Peer reviewed)

Okuhara S, Birjandi AA, Adel Al-Lami H, Sagai T, Amano T,
Shiroishi T, Xavier GM, Liu KJ, Cobourne MT, Iseki S,
“Temporospatial sonic hedgehog signalling is essential for
neural crest-dependent patterning of the intrinsic tongue
musculature.” Development 146 dev180075 (2019)

Sagai T, Amano T, Maeno A, Ajima R, Shiroishi T, “SHH
signaling mediated by a prechordal and brain enhancer controls
forebrain organization.” Proc Natl Acad Sci U S A 116
23636-23642 (2019)

Plant-Microbe Symbiosis
Researchand Development Team

Journals in English or non-Japanese (Peer reviewed)

Yoshida S, Kim S, Wafula EK, Tanskanen J, Kim YM, Honaas
L, Yang Z, Spallek T, Conn CE, Ichihashi Y, Cheong K, Cui S,
Der JP, Gundlach H, Jiao Y, Hori C, Ishida JK, Kasahara H, Kiba
T, Kim MS, Koo N, Laohavisit A, Lee YH, Lumba S, McCourt
P, Mortimer JC, Mutuku JM, Nomura T, Sasaki-Sekimoto Y,
Seto Y, Wang Y, Wakatake T, Sakakibara H, Demura T,
Yamaguchi S, Yoneyama K, Manabe RI, Nelson DC, Schulman
AH, Timko MP, dePamphilis CW, Choi D, Shirasu K, “Genome

Sequence of Striga asiatica Provides Insight into the Evolution
of Plant Parasitism.” Current Biology 29 3041-3052 (2019)

Wu J, Ichihashi Y, Suzuki T, Shibata A, Shirasu K, Yamaguchi
N, Ito T, “Abscisic acid-dependent histone demethylation during
postgermination growth arrest in Arabidopsis.” Plant Cell
Environ 42 2198-2214 (2019)

Lee ZH, Tatsumi Y, Ichihashi Y, Suzuki T, Shibata A, Shirasu K,
Yamaguchi N, Ito T, “CRABS CLAW and SUPERMAN
Coordinate Hormone-, Stress-, and Metabolic-Related Gene
Expression During Arabidopsis Stamen Development.” Front
Ecol Evol 7 437 (2019)

Sato T, Hachiya S, Inamura N, Ezawa T, Cheng W, Tawaraya K,
“Secretion of acid phosphatase from extraradical hyphae of the
arbuscular mycorrhizal fungus Rhizophagus clarus is regulated in
response to phosphate availability.” Mycorrhiza 29 599-605 (2019)

Goto Y, Maki N, Ichihashi Y, Kitazawa D, Igarashi D, Kadota Y,
Shirasu K, “Exogenous treatment with glutamate induces
immune responses in Arabidopsis.” Mol Plant Microbe Interact
33 474-487 (2020)

Motomura K, Arae T, Uramoto HA, Suzuki Y, Takeuchi H,
Suzuki T, Ichihashi Y, Shibata A, Shirasu K, Takeda A,
Higashiyama T, Chiba Y, “AtNOT1 is a novel regulator of gene
expression during pollen development.” Plant Cell Physiol doi:
10.1093/pep/pcz235.

Domestic Conferences (Invited)

TG 2840 < MAEYI DN EFIH UTREANEBNT 2020 2
WA T AL 7 F+— BfE 8 H 20194

kG =i < HAS DWWV, A b re2A 2 -l
Y EHE S RO Y L TR A iz c A1 %
Ak HRF 9 H20194F

kg B < VEME L MAEM ORI DWW T~R#D T
BERIEORZZ~ > BT =7 23— Bk
X 9H 20194

kg R MBI —RYH EVE R 2 R U CE I B
BIIE? » SIPT—r gy REHENLRK, 105 20194

kg Bl TV RIVEMEMFIICE 2LV EE” b—
d—DOHYVYRITL2019 HEHFEK 11 H 20194

TiRE 234 RSB T OV T4 I R RT DR 2019
EREYIRE A > RO L BETESCRUX 12 H 20194

kG 2881 #7710 Y— T HARDEFENERIR BN A
A 70/ 1Y —HPAAGEE RETERHX 1 H 20204

Shinozaki Research Collaborative
Group

Journals in English or non-Japanese (Peer reviewed)

Kim JS, Lim JY, Shin H, Kim BG, Yoo Sd, Kim WT, Huh JH,
“ROS1-induced DNA dimethylation is required for
ABA-inducible NI/C3 expression.” Plant Physiol 179 1810-1821
(2019)

Zarza X, Shabala L, Fujita M, Shabara S, Haring MA, Tiburcio
AF, Munnik T, “Extracellular Spermine Triggers a Rapid
Intracellular Phosphatidic Acid Response in Arabidopsis,
Involving PLD$ Activation and Stimulating lon Flux.” Front
Plant Sci 10 601(2019)

Sato H, Suzuki T, Takahashi F, Shinozaki K,
Yamaguchi-Shinozaki K, “NF-YB2 and NF-YB3 Have
Functionally Diverged and Differentially Induce Drought and
Heat Stress-Specific Genes.” Plant Physiol 180 1677-1690
(2019)

Tsujii M, Kera K, Hamamoto S, Kuromori T, Shikanai T,
Uozumi N, “Evidence for potassium transport activety of
Arabidopsis KEA1-KEA6.” Sci Reports 9 10040(2019)

Ishikawa S, Barrero JM, Takahashi F, Nakagami H, Peck SC,
Gubler F, Shinozaki K, Umezawa T, “Comparative
Phosphoproteomic Analysis Reveals a Decay of ABA Signaling
in Barley Embryos during After-Ripening.” Plant Cell Physiol
60 2758-2768(2019)

Kidokoro S, Kim J S, Ishikawa S, Suzuki T, Shinozaki K,
Yamaguchi-Shinozaki K, “DREBIa/CBF3 is repressed by
transgene-induced methylation in the Arabidopsis icel-1
mutant.” Plant Cell doi:10.1105/tpc.19.00532 (2020)

Maruyama K, Urano K, Kusano M, Sakurai T, Takasaki H,
Kishimoto M, Yoshiwara K, Kobayashi M, Kojima M, Sakakibara
H, Saito K, Shinozaki K,“Metabolite/phytohormone—gene
regulatory networks in soybean organs under dehydration
conditions revealed by intergration analysis.” Plant J doi:
10.1111/tpj.14719 (2020)

Reviews

Takahashi F, Hanada K, Kondo T, Shinozaki K, “Hormone-like
peptides and small coding genes in plant stress signaling and
development.” Curr Opin Plant Biol 88-95 (2019)

Todaka D, Takahashi F, Yamaguchi-Shinozaki K, Shinozaki K,
“ABA-responsive gene expression in response to drought stress:

cellular regulation and long-distance signaling.” Adv.Bot.Res 92
83-113(2019).

I

Publications

International Conferences (Invited)

Takahashi F, “The mobile signaling in drought stress responses
and resistance.” The 30th International Conference on
Arabidopsis Research Wuhan China June 2019

Takahashi F, Shinozaki K, “CLE25 peptide as a long distance
signal in drought stress response.” The 23rd International
Conference on Plant Growth Sunstances Paris France June 2019

Urano K, “Transcriptome and metabolome analyses of soybean in
response to drought stress.” ICLGG2019 Dijon France May 2019

Takahashi F, “The peptide signaling in root-to-shoot
communication.” Keystone Symposia Hannover Germany May 2019

Shinozaki K, “Regulatory Gene Network in Drought Stress
Responses and Tolerance” Symposium in NCHU “CLIMATE
CHANGE AND PLANT STRESS RESPONSES” Taichung
Taiwan Sep 2019

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

WEM 242 < BE) 7/ 2 A7 A5 L RIPPS DBAFE L Al
VIO BREE BT 55 220 B B R  Z—T— T3y
7 OLE 9 A 2019

kG S, <FRA R A RE AT YR T F Rk
BEMBEMII A= r—yar B E HASLEE KA #
i 9 H 20194

R 40, “REI AR 7 IV DT U AR— R — DI R E BB
P B4 R 5 AR—2— e 2 BRAR KRHIX 10 H 20194

EkE I RICIRIRBRTF ROFE R L HERICI D
REMAEMT” BWINA A VY — AW 2 — Vi RY T L DL
X 11 H 20194

BEFSER « HEIREYI 7 =/ 2 A ¥ 25 Y A7 LN RIPPS DB %
EREY DBRELIS BT B> Y =7V T Ry b T —7
T—o>ay 7 HEHESRX 2 H 2020 4F

JEEZER < R EBEY) 7 =/ 2 AT AT L RIPPS DB
¥&  Laboratory Automation Developers Conference 2020 1. B
X 2 A 20204

Domestic Conferences (Participants):3

iR
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Initiatives for the Better Management
of the RIKEN BioResource Research Center
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Publicity Activities

HE2EDDEHY

Interaction with General Public

INAF)Y —RBEDERLENELCHRICCERIBIIZES. BREGEICBOHTHIET,
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.

B/ NAA )Y — AR R ——RR
RIKEN BioResource Research Center Open days

201948 H3 H

(TF—==ONAFVY =AML Z—oTEAKRETA?

CRIGEED 2,864 %4

GHRIHE) TA VALY Fv—
Mg A TR DNA A DY =R G BE OSP4 )Y —
A A— o A—E)
RRET /) LT XET IV KE 25 IR e MR
BETIVIRERRETF—L F—LV—H—)
MG A ZRS 2V EE YO I Ea—2) itz
HE EHREEE 2R)
TIPS Hifa 7z W7o BHEDOW L) B =1 (PSAISE AR
FEF— L BAFEIE D
August 3, 2019

< Theme > Bioresource -foundation for our future-

< Number of visitors > 2,864

< Lecture > Science Lectures
Interesting and useful bioresources, Toshihiko Shiroishi,
Director, BioResource Research Center
The genome and modeling of human disease in mouse,
Takanori Amano, Team Leader, Next Generation Human
Disease Model Team
Application of disease-specific iPS cell bank to drug
development and intractable disease research, Yohei Hayashi,

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 Research Center also participates in the event,
providing an opportunity for children to experience science.

201948 H3 H

FHEERRNFHEFRRFMELE Lz, KOZOWFEE
WRFANZ UTERARNY MCBINEE L Lz,
EIEED 864 %4

Aug. 3, 2019: Number of participants: 864
The event has held in the RIKEN BRC open days. All
laboratories accepted a lot of students.

BLBEDFSHDY A T RFEE

A series of two-hour science lectures for adult citizens

DT F AR Z—DNEMT S, AR LDH
BHRNZRGRIC, EPERERE 2B EDE BLED
DOY ALY R[] & LT[R 2 R ORIV, Kb
EBRCICHEE>TIHEEMELT,

We held a series of two-hour “science lectures for adult
citizens”. Participants gathered at RIKEN BRC to conduct real
experiments.

£ I2/00%EHZEN TR

HANCESTHEUAENTT I HE IR E DORIRFICD
W, B2 THENALET,
4@ 10 H24H MY OB - BEBRAE - (RIFEOEN

AR

TV HERTF IR E % SRR B U R ESE (i
EHE) ZHRBRL VIR R T, Ko, BmAERRT >
TV OIEREECBRRRERMLRZL TV EX
ER
(i 5K - SREREYIFFESE - MEVIM R =]

e Life Sciences: Technology that uses microorganic life

Day 1 (Oct. 9): What are culturable plant cells?
The technology for artificially cultivating plant cells was
developed in Japan in the late 20th century. For what purpose did
plant scientists develop this cell and tissue culture technology?
This session explored the origins of plant biotechnology.

Day 2 (Oct. 10): Take a look into the colorful world of plant
cells!
Plant cultured cells have been produced from a wide variety of
plant species in Japan, with most plant cell lines not resembling
the parent plant. This session closely examined the collection of
RIKEN BRC plant cell lines.

Day 3 (Oct 23): Exploring filamentous fungi: their forms,
ecology, naming, preservation methods, and more!
This session covered basic knowledge on filamentous fungi (e.g.,
koji molds and other microfungi that are familiar to people in
Japan).

Day 4 (Oct. 24): Fungi observation, aseptic techniques, and
preservation methods
Participants took a tour of the laboratory and engaged in hands-on
learning experiences, including microscopic observation, aseptic
work, and preservation work (cryopreservation and lyophilization)
using Aspergillus and Penicillium strains.

(Labs in charge: Experimental Plant Division and Microbe Division)

[RERTEEN
Publicity Activities

R TORBAN RIKEN BRC in newspapers

BEHORAHR46-51 (BT THHR)
RIKEN Frontier Series 46-51 (Business & Technology Daily News)

Q45 TEmRlFS 2 2R ER | (7H158)

“RIKEN BRC, the research infrastructure for life sciences” (July 15)

O46 M)y —2FERICIERARI R (7H298)

“No information, no resources” (July 29)

O 47 IRV RARIFANSH =N © MERHMERF ISt (8A5R)

“Mouse phenotype analysis for maintaining human health” (August 5)

O 48 MEBIFRIIPS MR FRREARBE LRI NER ) (95 2H)
“Disease-specific iPS cells accelerate elucidation of disease
pathomechanisms and drug discovery” (September 2)

O 49 TiPS #ifatk BERHAZE - AIRICFITER I (98 16 H)

“Using iPS cells for medical research and drug discovery” (September 16)

O 50 MRBHFEM/NUT >~ IUADFZREIC S (9F308)

“Mouse models with disease-specific variants will uncover their functions
in pathogenesis.”(September 30)

O 51 Mgt EMEDEEmRA BRDREICEmRI (1087H)

“We will contribute to Japanese agriculture by understanding the
mechanism behind plant-microbe symbiosis.” (October 7)

lF LK MiElcBD 28 nF) BRESEHRE 7A3R)
“Gene involved in salt and drought tolerance of plants”
The Nikkei Business Daily (July 3)

MigEa 7 —+7 (GHE) ONRE - BEICRN 7900 751EY
*A74 (TB188)
“Isolation and characterization of an uncultured archaea were
succeeded” Fuji Sankei Business i (July 18)

MDA XRREE DNAEZIFET) BREERRE (115158)
“Regulatory DNA sequence that causes congenital craniofacial
anomalies was discovered” The Nikkei Business Daily
(November 15)

ML EDZIEIC AN FRRBRZRE] 7Y r(EIX
271 (2B208)
“Sperm-derived enzyme essential for fertilization in mammals was
identified” Fuji Sankei Business i (February 20)

[LERANY MO EE - B3 Events which RIKEN BRC held or exhibited in

AR —RRNANDHE

2019.4.20
Exhibited in open days in Wako campus

2019.10.3,4

FEAR— T THFRAR2019 1S/ \RIVHER
Exhibited in Kyoto Smart City Expo 2019 in Keihanna

HEEMRZEICCEREN DR RHRS
&0 &515 5 KB DFBER ) FRIfE
(RERIBYIRRE)

2019.5.18-19 | Held the Fascination of Plants Day memorial observing event entitled

DRI FRRE I Z—BLIZDHDT A T XEE

2019.10.9, 10, | &8 EE—S 7 ODESE LN T 5l

23 24 | Series of two-hour science lectures for adult citizens
’ Life Sciences: Technology that uses microorganic life

FRAFZZER [DISFHFEBNI NDLHE

I H1E 10H9H EETESEYMasd? ] gin , b Elion/y g g
. L pring the season of green has come! Let's talk about plants! Plant | 2019.11.3-4 iPS R R EARATRAR T — AlCR WK T I
;%Ej iPS Cell Advanced Characterization and Development Team R OMIRE A N THIC B2 353 2 513 20 tHE0 %2 1C sciences, present and future” at Nagoya City Science Museum SIPS ﬁ?@ﬁé}’%ﬁﬁ@%%iaf\) ation and Devel . ?é
Dissecting agriculture by new omics technology, Yasunori s . S - by o i (Experimental Plant Division) eet the iPS Cell Advanced Characterization and Development Team &
Iehihashi. Plant-Microbe Svmbiosis R b and AARTIELE LIz, WoleWEDXI B HN DR #E R HIE R BN E
chihashi, Plant-Microbe Symbiosis Research an iz A LIz DT LS D2 A 475/ Y —0 2019727 | EHX—EARAOHE 2019119 | Extibited n open days in Kobe campus
Development Team N R : o Exhibited in open days in Sendai campus
TRICEDE T, T 010412022 | 77V EIF BT P AOHIR
. , _ 55 - 11.20- L= AR . ) o
RPN + 2l 10 H10HT RTHKS MPIHIAED /15 7 )V I 5 2019.8.3 Held open dayL\s?; BioResource Research Center Exhibited in Agribusiness Creation Fair 2019, Tokyo BigSight
25U FE AT EEE S SRR N TEEL - 20191123 | AR HABADLE
Tsukuba Chibikko Hakase N 2019.8.3 DREUSFLRME o Exhibited in open days in Osaka campus
720 BIHEIIINMAI CTHSTzO I AN SR TE RV Participated in Tsukuba Chibikko Hakase
DBV PR, I EEN TREFHD T > b1 N S & A - . SAT7%/OY— - ¥a—4—Rin D<IE 2020 \HE
FEEL. DAUETHMICH DML TS ERDA Y e faNEEALTIN, BELTNBREDDHLIE? 1A FREFT Ty >a> [SATVA TV AR ESASE 2020424 Exhibited in SAT Technology Showcase in Tsukuba, 2020
e < - R - FVY—AWFE > 2—DaAL sy a v R E->DRTVE BN Ay~ 2B 52— B
ST AR AR R T, ATV —AfE s Z— PxEd 2019.10.2 Held symposium in Tsukuba Conference, “Contribution of 33 [ B SR SRR R DR
- - _ o - [« o RIKEN BioResource Research Center to developing | 2020.1.31 Exhibited in the 33rd i f Ind bershi
’C“%(.@f’\/]‘kfﬁ%jj b\ ﬂ’?ké}ﬂ%‘?%%%ﬁbfh‘i@} %3 IEI IOH 23 EI rﬂ@?ﬁ@&&@%ijﬁ@ Zﬁa . /:_IEAE . infrastructure for life science” al)1(dIRIItEEII\T the 33rd meeting of Industry memberships
R H - e - IRIEIERE
Tsukuba Chibikko Hakase is a science learning event featuring
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RE - AR Visitors
RIAZ1_T4& D)
A1 =710 EDDIEHY
N — B ———— . Interaction with Research Community
2019.4.22 Senryaku System Institute 20 2019.10.28 |  Gunma Prefectural Maebashi High School
B BRCIEEFH DY —XZXUMRAICHBLTIEE®HIC. ZTLTRFDMEZ—X &)Y —RE{ITRILTHIZHIC.
SN P e = iVE == —__ - = N -
2019530 | RREUMFRIMBFLR 37 |2019.1031| ERIRIHBEEFR 37 HREDAZIIZTAEDDEHNIERTICLTOET,
Tokyo Metropolitan High School of Science and Technology Fukuoka Prefectural Jonan High School . . . . L .
The RIKEN BRC, we are serious about forming links with the research community, in order to ensure more effective use of
2019619 | ELRIIEILIFHREEFK 50 |201910.31| ZRRIKBES—BEFFK 42 our latest resources, and to reflect the latest research needs in our preparation of resources.
Okayama Prefectural Okayama Joto High School Y Ibaraki Prefectural Mitsukaido First High School
B4 A N R . o
2010741 | EI=RV - TOVTAT HATVR-TOI5L (HFSP) | 15 T, ; FRTOERES) Making our activities known at conferences
T Human Frontier Science Program; HFSP 2019.11.5 Beijing City Deputy Mayor VPN S~ PN N N ~ N L
EMBRCTIE. B2 PANY EBL T KVBELN G/ A )Y —RAOMAZRT TEZBIE LI EREEZ1THO>TVE T,
2019.7.24 | FRRSRERFR - HEFR 35 |o019117 | APMERKITERZERR 4 The RIKEN BRC is working to publicize its activities through participation in conferences and events, for promoting active
Shizuoka Futaba Junior Senior High School o Technical Research Institute, Obayashi Corporation . .
use of its bioresources.
2019.7.29 | FHEEHAFNERT IR 25 |10 1111 | HBRIIKER S 42
Utsunomiya Junior College Attached High School B Okinawa Prefectural Kyuyo Senior High School
2019.7.29 | ARRIFH=EREFAR 22 T ——
W v il BERURESEFER S
Tochigi Prefectural Utsunomiya Minami High School 2019.11.13 o Pref:cturr;Kiryu High School 22 Exhibition in conference
E> B AT A
2019.7.31 | AMIIEFFR 15 P -
; icioal Hi HERUNBRFEER e o R
Shizuoka Municipal High School 2019.11.15 Gunma F‘refect:ral Maebashi Girls’ High School 41 2019.4.19-21 F122 AR NEHFRFMESARBETRE (&R
2019.8.7 ZLETTE L SESR 54 T The 122nd Japan Pediatric Society, Kanazawa
Toyama Prefectural Toyama High School 2019.11.22 FIET TS -SSR 12 %60 [ EAMESASH AN LETRS (KK
T 57 o Ibaraki Prefectural Tsuchiura First High School 2019.5.22-25 | The 60th Annual Meeting of the Japanese Society of
2019.8.9 BIETHREETZESEE 17 o 9 p Yy
Kashima City office R —— Neurology, Osaka
FERTREASSFE 42 - p——
2019.8.21 H) B St R 2019.11.28 Saitama Prefectural Kumagaya High School EK@'/A%&%?%%4 BIASRTREBETRS (ﬂj':'\ﬁ)
-O- Kagawa [t — High School 17 2019.6.4-5 The 4th Annual Meeting of the Japanese Society for
. = IS Genome Editing, Funabori
20191128 | WEIN\ATY/0Y—X 5
2019.8.26 Vf’ﬁﬁﬁﬂﬁﬁﬁ%%$& 26 o Hitachi High-Technologies Corporation 2019.6.16.21 | The 30th Intenational Conference on Arabidopsis
o Saga Prefectural Chienkan High School _ -0 Research, Wuhan, China
: 010124 | EERIBEEEIK 2
2019.9.2 *E&?ﬁm%% ) 5 T Nagasaki Prefectural Shimabara High School B2 HAHEREEAS E20HAERELEESAS
Mokuyou Keizai Kenkyukai 2019.7.25-27 BRe F8)
2019.12.12 REARETTF+EESK 28 NEURO2019, Niigata
2019.9.6 M E SRR 2 e Kumamoto Prefectural Uto High School
= The Science, Innovation, Digital and Other EU policies Section %78 El EZKE?%?—?#E%%{@%QEZT’\% (7'3—7‘\%5)
ERB Y AT | | ESESR o 2019.9.26-28 The 78th Annual Meeting of the Japanese Cancer
2019.9.6 FERERIEFH 4 2019.12.20 Aomori Prefectural Goshogawara High School Association, Kyoto
- College of Creative Studies, Niigata Universit N R
i ° Y S B2 EIEAD FEMSSELERIAE [+ aFIL N+
a7 BBk 2020.1.8 fiem RIS 14 ) )Y —270Yx4k (NBRP) d—+—] (18fH)
2019910 i%ﬁrﬁ?&%ﬁ:iiti%se of Representatives 2 Hokkaido Sapporo Keisei High School 2019.12.3-6 The 42nd Annual Meeting of the Molecular Biology Society
’ of Japan, Fukuoka
" (e — NIRRT E R E RS 4
N A S B i pre s
2019.9.11 v U(—__HE?—:IB o 35 AL 22 Fumikazu Kato, Cabinet Office Councilor FA8EIHAREFRFMESR Ga)
Faculty of Agriculture, Kyushu University 2019.12.11-13 | The 48th Annual Meeting of the Japanese Society
=t - for Immunology, Hamamatsu
2019.9.27 FEAZIFPEEREE 2020.2.8 jt*quﬁigj(ﬁ*ﬁg (HL\H:/.‘UEH’BIZ) ) ) 18 9y
. Keyaki Club, Chiba University 27 Seigo Kitamura, Minister for Special Affairs, Cabinet Office
s AN
SRR . mE 2019 FERFE - HEERGE 961
2019.10.2 Yokohama Suiryo Junior & Senior High School 14 EENEETS
g i
5 oto.10.3 | OSBRI s i
5} T Health & Welfare Section, Tsukuba City Hall e mmpep— T i)
BRI tREHFEFR
2019.10.10 Ishikawa Prefectural Nanao High School 1
BIRETAKHSEFER
2019.10.10 Shimane Prefectural Ohda High School 43
2019.10.11 NEHFEMFIREE A 7 AT R3] 4
Life Sciences Division, Research Promotion Bureau, MEXT
2010.10.17 | {EIFHRES LK 38
Sakushin Gakuin High School
i -
S ] B e B A A . -
2019.10.28 | BRAIRIAEHIFFR 17 | E1-%V-IOYFAT HAIVR-TO5L (HFSP) O710—
Fukuoka Prefectural Shingu High School F . . .
ellows of Human Frontier Science Program; HFSP
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Efforts to Foster Personnel

FESFHS OJu>

BBRC t=7}— BRC Seminar

EEE

FRig

Generation and validation of increasingly complex alleles by

Invited Speaker

Organization

. Lydia Teboul The Mary Lyon Centre, MRC Harwell Institute,
2019.4.11 | genome editing Harwell Campus, Didcot, Oxon, OX11 ORD,
UK
77 POEFELFFfTE X TADL AVl % ¥ REAFARFRES AN RB SRR R e
2019.10.23 | Efficient derivation of KO/KI rats by improved reproductive | aratq Honda S
engineering techniques. Associate Professor, Kyoto University
. . Executive Director, Resources and Innovation
2019.11.20 | Bioinfra supporting programs and BRCs of Korea Kyungsook Ahn Cooperation, Korea
Postdoctoral Research Fellow, Genomics
The Conventional and Non-conventional Roles of Protein e .
2020.1.22 | N-a-acetyltransferase in Development and Obesity. Chen-Cheng Lee Rl St Aexd S, e

Wz ¥R E S Progress Report Session

sEEE

Speaker

Efforts to Foster Personnel

i@

Division

BRCIZH T2 MTAREEFHEICDLT BE =1 INAF Y —ZABRSRHEER
MTA conclusion procedure in BRC Fumio Omae BioResource Research Promotion Division
2019.5.23 e —
" . RYRARBERIRBIRTF — L
XKRCT ITH S BHFHER B DRI e 12F Technology and Development Team for
Development of new contrast agents in X-ray CT Hirotoshi Shibuya Mouse Phenotype Analysis: Japan Mouse Clinic
T—=N\ZAF1Z—EREDVY — Rt - BENEZILFIEBIET HE Y - A HE R T — L
BEADOEE g E Plant-Microbe Symbiosis Research and
Establishment of Arbuscular mycorrhizal fungi bio-resource -A | Takumi Saito Development Team
Challenge to ubiquitous heterokaryotic obligate symbiotic Fungi-
2019.6.6
gﬁﬁ;ﬁf‘gIrgﬁf/?%fngﬁi%r%??fiill culture process for HR AN %Hiﬂﬂﬁﬂﬁﬁ%g -
. g Masanori Hatori Cell Engineering Division
disease-specific iPS cells.

o - . ‘ PSRRI SRR IIR T — s
EHERBR TR T2 12 MY IR DL NSRRI IR | # T iPS Cell Advances Characterization and
Characterization of human pluripotent stem cells with trisomy 12. Yohei Hayashi Development Team

2019.6.13
O7VBAREREDY T IV VT I ;
Single-cg’llﬁlngenom‘ff:3 :nalysis of symbiotic baﬁftz)jia species in the termite E Kk RIS
gut. Masahiro Yuki Microbe Division, JCM
KRERERICE DI VARRE M OBEHREDLAEERDRT Hrh £ MEBHRARE
An atlas of evidence-based phenotype-phenotype associations across Nobuh‘:ilki) Tanaka Integrated Bioresource Information
2019.6.20 mouse phenome. Division
RYRBRLY INTBEES —F 5 VAR RT DRATOBBERE | _ o )
TEANDIGA, ) o | = RA BT FERRME
Auxin-inducible degradation of protein in mouse oocyte and its | Kento Miura Bioresource Enginnering Division
application to developmental engineering.
N e — i B8 —_
BRI RIPS MIRVE PV BRI A O 7 — ORI & = IPS AEEEMERRT L\
Myotonic dystrophy-specific induced pluripotent stem cell research Mika S IPSC-based Drug Discovery and
Y Ic dystropny-specific indu plurip: : Ika suga Development Team
2019.7.18
EROREFGLEDEHD/N—O— VAT LDFEA ALK FER BEFHRERE
Introduction of bar-code system to prevent misdelivery of documents. | Yukari Kujime Gene Engineering Division
val > b " 3 > bns —
b MEREFILBIRICHITB JF OFER R 24 JBLE P NERE TSRS L
Human disease modeling with JF1 mouse. Takanori Amano T:a)l(m eneration Human Disease Mode
2019.7.25
ZFNUSINRY LT -AUDNIZ—DSIFE T o BRE EEREMIBRFRE
In the beginning were Pasteurella and Helicobacter infections. Fumio Ike Experimantal Animal Division
e . N o
JCM_%H(**%}:-EL\TLS_IP JOyzy FEﬁ_nODtE%E _ | T AR B R
Outline of the SIP project research using JCM filamentous fungal Gen Okada Microbe Division. JCM
strains. '
2019.9.5
1S09001 DEAIC DT Kk A EF SRR B R R
Operation of Quality Management System/ISO9001 in BRC. Kumiko Mizukoshi | Cell Engineering Division
18! Y —ZAFAEDRHRAXDIEE T -2 -1t s
Collection of research papers using BRC plant bioresources and g\ﬁ.{’i‘% . %%ﬁhﬁ%&ﬁ%ﬁﬁ .
) oshihiro Kobayashi| Experimental Plant Division
databasing.
2019.9.19

RVABERGERYEV T VR T LOF] =
Advantage of the gene mapping system by using mouse substrains.

=R ERE

lkuo Miura

ROARBBEIAEREF — L
Technology and Development Team for
Mouse Phenotype Analysis: Japan Mouse Clinic
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WSS E S (§T) Progress Report Session (Continued from the previous page)

B BRC CHE - IRHENT VBT / LIRE/ v I A VIV AD AR
rEBRDIEREICEITT

Knock-in Mice Generated by the Genome Editing Technique and

RS

Speaker

fhse 288
Toshiaki Nakashiba

P&

Division

REFFHAEE

Experimantal Animal Division

WL LHEEDTSDFEE Training to ensure safe operation

T09> L%

Program

SRR R B EVERE IR
Initial education and training for employees working
with radiation

BiNE
LEREES

R EBERIFICTIASFEDHBHE

Employees scheduled to newly take up duties in

radiation controlled areas

Efforts to Foster Personnel

SRR (SIIAZD)

Frequency (No.of trainees)

st6EIEME (144)
6 times (14 participants)

T oA RREERREVREE IR
Initial education and training for employees using X-ray
equipment

TYIAREBZERTHFENSHE

Employees scheduled to use X-ray equipment

FT4EIEME (WRT74)
4times (7 participants)

BEHREBRBESBHFIIR
Secondary education and training for employees working
with radiation

ERGHREBREERUL Ty VR REBEIRE
Employees working with radiation, X-ray equipment
and the like

51 EIRME (MR 115%)
once (115 participants)

B FEBAERREEELSIIR
Education and training for employees experimenting with
recombinant DNA

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

5+ 25[E1E7E (5844)
25 times (58 participants)

BMEBRIEERUABERMNELRTIE
Education and training for employees conducting animal
experiments and animal caretakers

Il BRI EELCIIABERINED
EREHLIDE

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

523 [EIETE (5044)
23 times (50 participants)

YRR B ENOHERINEBRFIIR
Secondary education and training for employees
conducting animal experiments and animal caretakers

LHIEBRRBEENCHABTRINE
All employees conducting animal experiments and
animal caretakers

5t 17[E1=5E (3948)
17 times (39 participants)

BEAXREHFIIR

Education and training in high-pressure gas safety

BILERDBRERVZITOTFEDSHHE

Employees scheduled to handle liquid nitrogen

§t22[E5HE (534)
22 times (53 participants)

N AL—T T4 EBIR
Education and training for biosafety

BIEXRER EFREORRVED) ICEEISE
Employees scheduled to newly take up duties in these
areas

5T 16 EIEHE (27 4)
16 times (27 participants)

ANz RETHHAEIARDEEIR
Education and training for research involving human
subjects

A (ErBERERESE) ZRRETDAEZTOE
Employees scheduled to newly commence
experiments with research involving human subjects

FT11 =55 (17 4)
11 times (17 participants)

b~ ESHRRICRBBEIE

Lecture on research ethics for human ES cells

t ~ ESHFIRAZREICRD 23R E

All employees scheduled to study in human ES cells

511 [R5 (644)

once (64 participants)

NI XIAV N ATLOKFERICEVF T-EiEF
Efforts to implement and develop the management system throughout all operations

' YE=EF OO JI>

BRI BRC CIGAR RV AV MARATLDBRZILSD. T DERZREDEEIRIICHIHIC. BERERELTWVET,

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.
OIS L%

Program

ISO 9001 EREANFHAHE I I1—X)

2020.3.6

ISO 9001 Basic Knowledge Education (3 hours course)

585

Trainer

SIMAE

No. of trainees

INAAVY—RAREEBRSEIZ— v
NY

Dr. Masatomo Kobayashi

2019.10.3 | Further Attempt to Improve Production Efficiency.
TYREMIE RN S LSRRI N 1D -HEEMSLERIRRIR T — Ly
Technical development of mouse embryo genome editing. Shungo Kobori Plant-Microbe Symbiosis Research and
Development Team
Q-PCRIZES iPS MBIED I EY —T VNI 2 —I5ERE HLE®E Pt RIFERE
Testing for residual episomal vectors in iPSCs by qPCR. Jun Inoue Cell Engineering Division
2019.10.24 R R . i SREAG _
EERRNPS Y —REBN C MEBOET VY B= PR L
Modeling human diseases using disease-specific iPSC resources. Mika Suga 9 ry
Development Team
=) — O FE s | LsEe = p
Jciﬁcgfzt)a{usé?ﬁ:”ﬁef}fﬁﬁ%ﬁ;fiomrol of yeast resources in =k 7110 MEMHBIRE
JCM ges ot qualily y Rikiya Endo Microbe Division, JCM
2019.10.31 o .=
EERIEMFARZEDRMBIFHREE VAT LD o EREI R
Development of the inspection system in the experimental plant HA i . I3k L
division at RIKEN BRC. Satoshi luchi Experimental Plant Division
BLEFHRORERE )11 BBAER BILFRERZ
Quality test of genetic materials. Shotaro Kishikawa | Gene Engineering Division
2019.11.13
129 AR VADYT/ LATEBHEIC DT INEEER B ITFEBRHTE
Genomic plasticity of the 129 strain of mice. Atsuo Ogura Bioresource Enginnering Division
BEREREICEIIE2MLATr V21— ILDORE FREIZE RERENIBRFE
Improvement of time schedule in genetic quality control. Hatsumi Nakada Experimantal Animal Division
2019.12.12
) S e o~ _
SEAEHIEET & L TO GARP complex (L4288 o Sodder T G e
Functional analysis of the GARP complex as a developmental | MichihikoSugimoto Technology and Development Team
9 for Mammalian Genome Dynamics
regulator.
FEARRAICETBEROERLEITONT b S EMRBIRE
Sharing of information on nonconforming products at JCM. Yumi Oshida Microbe Division, JCM
2019.12.19
5 S Eadl} —
HKEBEETIVRVRADNAFI—H—HER LLFH BRF XV ARBERRAFRT — L
: ; ; . Technology and Development Team for
Search for biomarkers in developmental disorder model mice. Ikuko Yamada . -
Mouse Phenotype Analysis: Japan Mouse Clinic
A% - EREAMERT DTS L (DMP) LB BRIFERAZRICDOLT FLFE e
Drug Discovery Research at DMP. Takashi Hiroyama Cell Engineering Division
2020.1.9
AN
B BRC YT T4 A R =1—7)UcDNT W Bt M= o
Renewal of the RIKEN BRC Website. Hiroshi Masuya regrated Bloresource Information
Division
INAF VY =R FRIBBF DI DD VT IV VIR TS Y b T+ — BER St RET/ LB R RR T — L
IN)Y: & Kuﬁi a Abe Technology and Development Team
Single cell analysis platform for molecular phenotyping of bioresources. 4 for Mammalian Genome Dynamics
2020.1.16
NV ACAeA2ERFANDE MREERDFEA HEED 53R ERIMFARE
Insertion of human pathogenic mutation to the mouse Cdc42 gene. Shinya Ayabe Experimantal Animal Division
= N SO = & =T 5 s
>rojects to achieve the goals of the Multinational Arabidopsis | ioshi Abe Experimental Plant Division
Steering Committee
2020.2.23 —
B IR I RO ERSES LA (O RRER i B IPS IR IISERMEIRT — L

Study of neural ectoderm differentiation using pluripotent stem cells.

Mami Takasaki

iPS Cell Advances Characterization and
Development Team

. FEFHS O JW>
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I HTHHE Technical Training

Initiatives for the Better Management of the RIKEN BioResource Research Center

Feftd BN A A1) Y — 2% KOFHRINSFIHITAL 28I MIFHE D ERRANIA G CORARHEZ ML THDE 9, 201941
12 DHAMHHE 2 B L, 4851 DIVRIIZEE - el DI THHE X LI,

We give technical trainings for the users of bioresources to use more effectively. In fiscal 2019, we conducted 12 training courses for

48 researchers and technicians from outside of RIKEN BRC.

R HARE ZHEEN EEZREE
Theme Term of course No. of trainee| Host Division

EYIEEMROMR R U O X+ XS T7HEEMRD

P B8R D M0 B REHE 2019/9/2-3 5 | EREBUEREE
Technical training course for maintenance of plant cell cultures and Experimental Plant Division
transformation of Arabidopsis T87 cells
HEYIEEAR R DBIERRT B 2 RATHHE 2019/9/3-4 2 HERBYIRRE
Technical training course for the cryopreservation of tobacco BY-2 cells Experimental Plant Division
FEEBREY O XF AT EBVREBRDEBEICH DL EHHE 2019/9/4-5 1 EERIBYARE

Training course for basic technologies required for Arabidopsis research Experimental Plant Division
t MPSHliBaDIEEIC A9 B iTHHE 2019/9/6 1 by oy SIS ER

Training course for human iPS cells Cell Engineering Division
7/ LR E RO TORRF RS 0 AFRGAICE T 2 EAMHHE

~TAKEEH BT 2~ ERIFERE
Training course for genetically-modified mouse generation using 2019/9/9 4 Experimental Animal Division
genome editing technology ~ TAKE method for mouse zygote electroporation ~

204 XFXFDEARICEHLBFEAMHE 2019/11/13 6 RRIBMFERE

Technical training course for the grafting technique for Arabidopsis plants Experimental Plant Division
MRS AR R AT — A1 0191111617 14 | fEESMDEERE

The course of basic technologies for cell culture; Course 11 B Cell Engineering Division

N ARSI BT B EEATIHME EC ISR
Technical training course for ICSI (intracytoplasmic sperm injection) of mice 2019/11/25-27 4 ;Eiozsojr_ce Engin(leering Division
N ARSI BE 9 B RAITRME B IFERRE
Technical training course for ICSI (intracytoplasmic sperm injection) of mice AU e 3 JBEiJESOjce Enﬁg;ring Bivicien
& NESHERIOERRIC RIS B RTEHE 2020/2/7 || bR

Technical training on how to handle human embryonic stem cells Cell Engineering Division

B IRRTF AL IRNABGEFRETICR S 2 RfTHHME ,

Technical training on drying preservation and 2020/2/17-18 1 WEWMW’%E

16S rRNA gene sequence analysis Microbe Division, JCM
fﬁﬂiﬂ@%%ﬁﬁﬁ%ﬁﬁ%%ﬂ _XI 2020/2/22_23 6 ﬁkﬂiﬂ@*ﬂﬂﬁ'ﬁ%?ﬁ

The course of basic technologies for cell culture; Course I

Cell Engineering Division

BtY<—3—X Summer Course

Efforts to Foster Personnel

TITICBIZEREMBENTOK LI EBIR LT
WeE. KEGAEEWNSICHE R KFEE T VIS
B— VIV REREIMETY Y —a—ARToTEEL
720 20194E1%, SFESMIHHE#H< T AU Y —R T =T 9
72019 [RUZABLITHIIAY V—RIcBF % b MREOR
BET)V ] BFBRCHFERA R LTiThN, 11OEEH
O S8PBINLUE Lz,

H B 20198 H26H(H)~28H(K)

% Hi L BRRNA A ) V=AW VX —

ShNE 3% (AFVA AV R, VT b, #EH, 5.
HE, Nk L, XL—v 7, OV, HA)

N AR THE

AR 24% (GRE, HE, A—AFFV 7. HA)

Annual educational program “Mouse Workshop” has been
co-organized for young scientists and graduate students by Seoul
National University, Nanjing University and RIKEN BRC, with
the aim to improve general levels of Asian life sciences.

RIKEN BRC hosted “The 8th Japan-Sino-Korea Mouse
Resource Workshop -Precision Modelling of Human Diseases in
Mice and Cell Resources-.”

Dates: August 26 (Mon)~28 (Wed), 2019

Place: RIKEN BRC, Japan

Participants: 43 (England, India, Egypt, Korea , Taiwan, China ,
Vietnam, Malaysia, Mongolia, Japan 2)

Lecturers:24 (Korea, China , Australia, Japan)

WBADSOHRE - FHEE - REE - BEDR AN

Acceptance of Foreign Researchers & Staffs

BNADPEENEZZTF AN, NAF VY — AR DT, T DTeDITRETZHAN 2 LR ELTOE T Q0194 & 124),

We have been training young researchers and staffs from overseas to disseminate our knowledge and the technologies (12 As of FY2019).

| Ab Samad Maisarah, Science University of Malaysia (2017/09/03~Present) RIKEN International Program Associate
Host Lab.: Technology and Development Team for Mammalian Genome Dynamics
5 Kim June-Sik, Ph.D. from Korea (2017/04/01~Present) Special Postdoctoral Researcher
Host Lab.:Sninozaki Research Collaborative Group
Cho Dooseon, from Korea (2018/4/1 ~Present) Technical Staff 11, Technology and Development Team for Mammalian
3 Genome Dynamics
4 Evgeniia Borisova, M.D., from Russia, University of Tsukuba (2018/04/01~Present) Research Support Part Timer/Student
Trainee Host Lab.: iPS Cell Advanced Characterization and Development Team
5 Li Jingyue, from China, University of Tsukuba (2018/04/01~2020/03/31) Student Trainee
Host Lab.: iPS Cell Advanced Characterization and Development Team
Song Dan, from China, University of Tsukuba (2017/05/09~Present) Student Trainee
6 Host Lab.: iPS Cell Advanced Characterization and Development Team
- An Yuri, from Korea (2018/6/1~2020/03/31) Technical Staff II, iPS Cell Advanced Characterization
and Development Team
Akter Most Sumona, from Bangladesh, Tokyo University of Agriculture and Technology (2019/03/25~Present) Student Trainee
8 Host Lab.: Bioresource Engineering Division
9 Wasiatus Sadiya, from Indonesia, University of Tsukuba (2019/05/07 ~Present) Student Trainee
Host Lab.: Microbe Division: Japan Collection of Microorganisms; JCM
10 Johansson Alban, Lund University, Sweden (2019/08/19~2019/08/23) Intern
Host Lab.: Cell Engineering Division
1 Luijkx Dorian, Utrecht University, Netherlands (2019/11/07 ~Present) Intern
Host Lab.: Cell Engineering Division
12 Adasooriya Madhushan Dinuka, from Sri Lanka, Yonsei University, Korea (2019/12/17~2019/12/19) Guraduate Student
Host Lab.: Next Generation Human Disease Model Team

. FETFHS D JW>
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Initiatives in the Area of Safety Management

Initiatives for the Better Management of
the RIKEN BioResource Research CerV

TSRO HM~

' SEEF ShEmEb

Initiatives in the Area of Safety Management

PP R T, HREE T OHEEZ LA B W2 EE)
M, BHEN BEHCED X, e DEYITRbNS
FOBDTHELET,

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 FERARBRRZEER

Safety management for genetic recombination experiments

() BLFRRAEMSRHE

B F B EMORO I VEIL, HEICKD. HEEEE

IEHEE SRR, EROTFHEDROENTVET,
Q) BI-FHRARBRLLEES

WIFERTE L, SBOHEMREZZDHRERERIIBOVT,

EANDHEE IOV TEEEZITET,

2019 4FRERBAE DRSS - 244 (P1-P1AP1P-P2-P2A)

() HEIFEDRE

BEMREBREFDR IR T DEAIEH

PSR X TN Z B SIERIE ., B O
w BN BRI SEI SERS 2 @ Y FE A 7
HODHARTA 2 GEALRED) 28U, WY)REEZ
L TNET,

Q) FMRREEEZER

WHgERt X, SHEOEFIRZ FHIEERBRICBNT,
FRIC 3R i RgdR, UL, (BRI OKIED %
B U, BAN, iR 7 (i A0 5 SR I AV 22 21
DEDDOEEZZITET,

EOICHAS], FERBYOER, FER. 8H
AERIFICEI L, BEATRHAOBEEEICOVWTHD
R R T EICOVBMRES L TV E TS
02018 FEHC AR « FHfER

SRR WIE D1, ESGE o

FEEME  WE: off. BUGE o

(3) HBEIIRDERE

(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
experimentation.

3. HigEimiE

Research ethics

(1) EERIEH. ¥/ LIgst. ESIEEHED
t MR B OBIRNE, EHEZBiREHCED
XTbhET, TNSIBHOEARICHZEZITIE. W
H GURHR S oBr,. AR, MAERZT220
ORBEDE, MR RITEFORHE. AV 74—LK-O
VYRGB OE S IEIC TH T EICHDET,
(2) HEMREZES
WFZEE s O R RN S IS DN T, R,
Ly, W, AESRIICE T A EMR KR T—E DT
LD RER TRERZ MR ZEMBL TV
N
©2019 FERITEDRESLL . 2244
(3) HBEIHEDEME
WIEEF ., 8 R UHRSZBE 2 - mBay z

2) HE%Re
FiH DL AR, "D IEDHERRE DTz,
TEHNCIIZE B O R Z 7oL L Ic, KEDTD
DX Za7 VLM ENRRIC KD Z DRFLZ D RE Y
DA, FhEEREEEZ, VB L EMERDTD DEFE
RS EEL TR,

(1) Items where safety management is required
The above-mentioned researches and experiments involve
frequent use of 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
environment and check the soundness of equipment. In
addition, we provide safety manuals and circulate monthly
report with up-to-date topics on safety and health so that all
personnel are aware of dangers and hazards associated with
their activities.

REMERH T, LD [R7/E En e Y DLk

HfE, 5 XEILEA HEAEHE R UTHY O < ° 5. BXDBAMRERDHDEE

1R 8 N O 22 2RO BN FICDOWTOHE . - . Ensuring transparency of our operations

- s = - 1) Ethical Guidelines for Medical and Health Research

%PLO“VCﬁﬁﬁmﬁ% ﬁ}”ﬁ%fﬁfﬁ%ﬁgbiﬁg ( )Involving Human Subjects, Ethical Guidelines for .

ZiELET, (4) BRSO =% - TSR Human Genome and Genetic Sequencing Research, TR BRC DFEHEIEF OB RS INETORELZHI> TV
(4) EERHESR - RIEDO R il E - IR - HBRITIS and Ethical Guideline for Human ES cells, etc. feledcez HIC, Mg E @ g E CiADIZiae (FiE

TEEHER. HR=E s U Tz i 5 D5 (F M D — RIKEN researchers deal with biological materials sourced BEARL) ORYPZZFANTOET, £, MR

DI, B8R g IR F reh, WIS TE g PRI from humans in accordance with the applicable guidelines. gy sy iy, FYEEE) & LTI S RIOR HEAE LS

ORI CHIR O and training REFMLTOET, and training The concept underlying the guidelines is that both the THHTEHALEFMEL. EBIOBHIMEEHET LD

B HNCERLT Institutional officials and the principle investigator are THOET,

wET, (1) Act on Welfare and Management of Animals and responsible for protecting human dignity and rights of the

(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 2019: 24 protocols were approved (P1-
P1A-P1P-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. BN RERERE

Proper management for animal experiments
(1) BMOEERUVERICRY HER - IEEESICES

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

2018

Experiment reports: Appropriate: 11; 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 2019: 22 proposals were
reviewed

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

4. ZDMELERE

Other issues on safety management

(1) ZeBEIREEED
HIRD 1 ~ 3DEEMTIE, (LR, SIEATR, B
SV N OAE 5 E OB W EES B AN 2L,
BEDFIIEOHAEEZED, BRIz i
LTWET, £z, WIFEEEREY). ZBRHOKEIOWTE
ERERYESTL., MEREHAET>TVET,

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.

. SERF ShEmEbR
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TEREIAS

Budget & Personnel Organization

I%%
Budget

(&5 /million yen)

O EEETEEE, Government Funding for Operation 2,817
ONNAA)Y—A7DFEINA User's Fee' 171
O NERELEIGEE, External Research Grants? 446

1 SHTEEEME,~ FY2019 achievement
2 iR & A 53/ Including indirect expenses

N

Personnel Organization

OHfZERE%, Developmental Research Staffs

371

EFHEEZEE~ Permanent Researchers 20
#EHAE FARLE Indefinite-term Employees 13
THAFIE 5T~ Contract Research Staffs 44
77 ZHIVA%R w7/ Technical Staffs 72
ERTOT S LTV IA N,/ International Program Associate 1
REBE) Y —F 77V ITA b, Junior Research Associate 3
JERE  Agency Staffs 46
EBMZEE  Visiting Staffs 50
BHE4 - BiZ84 Student Trainees * Research Fellows 15
¥75%5% - /\— M%7 Outsourcing, Part-timers 107
O =B~ Administrative Employees & Tsukuba Safety Center Staffs 58
(2020.4.1)

I%%%@Eﬁ%%

External Research Grants

W 2ERENIBEFZE Experimental Animal Division
BRHIE - Ez‘;f%%%

Gran

&4
Representative/Partial

Budget & Personnel Organization

BRZEHAR
Period

ELHRESR

Person in charge

Mg . S b)YV —ZDIE - RT7 - 121
TP A )/ —2TAva 7k (S M REERUHETFO/ v 7 T18E) A 1740000 EAE
RIS RO S A Collection, preservation and supply of rat resources Partial : " | Atsushi YOSHIKI
NBRP Core facility Upgrading Program (Backup storage of rat frozen embryos and sperm)
XHEE
ol N 1R s N . \ .
L A RIRTEIN | <o gy / LR RE | ooo0s] B
Al Z ) Genome Sequencing of Mouse Monitoring Organisms Reprsentative -2020.3| £\ mio IKE
NBRP Fundamental Technologies
Upgrading Program
EAEAASRR CDCA2BREANC £ BEM - /| EERBE DAFTEDBIF i e
AlERER AR ERE Therapeutic development of Takenouchi-Kosaki syndrome 7 *_— 2018.10-2021.3| & X i
Research Project for Technology Transfer of by CDC42 inhibitors Partial Atsushi YOSHIKI
Therapies for Intractable Diseases (AMED)
B/ SR LS DA S EDBRERRERFIcED< .
NHE RERE RS BEBHE (C) RHEDRIH 718 ) 7t BRE
s P ptind , - 2016.4-2020.3 -
Grant-in-Aid for Scientific Research (C) Reclassification of [Pasteurella] pneumotropica and Partial Fumio IKE
development of detection method based on its virulence factor
BEFRR - REBEZERICTDXIRAA—IVTE -
RIS RIFHEE RS RS (353 | ORE 7318 2018.4-2020.3 | TR 158
Grant-in-Aid for challenging Research (Exploratory)| Development of X-ray imaging methods to detect Partial Shinya AYABE
the gene expression and cartilage regeneration
. DA BBEIRMESFHIRT 8 L 1z PGD2 [ LB fibtA e o
NHE NEARERMEGE EFHR IR EE S D AR PR R - |oo18.4-0021.3 | EHB 18k
Grant-in-Aid for Young Scientists Effect of prostaglandin D2 on tumor microenvironment in eprsentative ’ | Shinya AYABE
lung cancer through cancer-associated fibroblasts
g BETFE/N\TVADREE C MERRIEA D Z X LICEIT BT =
SCHE RFHRERE S ST (B) Elucidation of onset mechanism of the humaLn ﬁ?.ﬂ 2019.4-2022.3 '%%B i
Grant-in-Aid for Scientific Research (B) Partial ’ 2| Shinya AYABE

congenital disorder with gene dosage imbalance

W S2ERFEYIRRFEE Experimental Plant Division
BEHE - AREL

Grant

x4

B AR

Period

HELRES

E RIS T BB DBEIRE I E B D AZET

Representative/Partial

Person in charge|

NEE BEMEEHN S £2BHE (C) X ; & 28R
Grant-in-Aid for Scientific Research (C) ﬁgrablixlsoerse gfttZ?:ll(e(i:r?\:)?ai?;ense system against Reprsentative 2017.4-2020.3 Hifgshi ABE
TR RETRERIS BTRE) | 2rion i) 5o 0P SRR P o018 420013 HPVR
Grant-in-Aid for Scientific Research (B) ﬁ{t@ﬁ?ﬂ’ﬂﬁﬁﬂ;ﬁgﬂ'éﬁﬁn ) Partial Satoshi IUCHI
Evolution of STOP1 system that regulates multiple stress
tolerance
Yﬂﬁ ﬂ?ﬁ}%%ﬁﬁj}ﬁ RBEHZ (C) I%dentificatiojnjt:)f/QD'l:{s_ff)ér;natur;lla\i}r%a’:\fr:ﬁi%ged Pl ﬁ;.ﬂ 2019.4-20233 | AW E
Grant-in-Aid for Scientific Research (C) germination phenology in Arabidopsis Partial Satoshi IUCHI
WAREIAEIBEFEE Cell Engineering Division
BEHE - B RE-DE | HZEHE HYATER
rant Representative/Partia Period Person in chargq

SRR & MER I OINE - #FSsAR - (R T7 - 1R

XRE o
FaFINAA Y —RTOITI (ﬁﬁﬁ%ﬁﬁb‘%o)ﬁﬂ@l&%tﬁﬁ;ﬁﬁ) o Saric| ‘:F‘ﬁ B
FrER SRS EEE RS Collection, processing, preservation and distribution of Partial 2017.4-2022.3 yykio NAKAMURA
Nafi e - - human umbilical artia

ational BioResource Project cord blood cells
BAEFRMERAME BEERRFIR
Y hT—07075 BB R IPS R/ N> VB e LIS
Advanced Research & Development Programs | Cell bank work of human disease-specific iPS cells Reprsentative [2017.9-2020.3] v, i NAKAMURA

Research Center Network for Realization of
Regenerative Medicine (AMED)

. ——
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Initiatives for the Better Management of the RIKEN BioResource Research Center

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

& - niE

BRI AR

EUARES

WHEYMEIBIRZE (§t) Microbe Division/Japan Collection of Microorganisms

Budget & Personnel Organization

Gran

BAEEAERFEME EHATIRAR

HIERMEN DD BIEE SR E B DR

Representative/Partial

Period

Person in charge

EEHE - fiREL k- 48 DsRHARE | IBEBIRESR
Grant Representative/Partial Period Person in charge
Steel Foundation for Environmental Protection Isc;léirgn ar?d m;ntenance of iron-corroding sulfate- Representative 2018.11-2021.10 Takao IINO
Technology reducing bacteria causing microbiologically influenced P
corrosion
. _ MEDZ RN\ A R RAERRUEERERE DR .
Y377 HEWE ROFFGAICET B o 2012.4-2021.3| AR EE
Collaboration with Synaptech Studies on efficient recycling of biomass and industrial Moriya OHKUMA
waste by microorganisms
WP M PeBRREARNSOB L EERMEND
EAR SRR HERIBORIT N _ _ 2013.10-2020.3 | BT FEX
Collaboration with NIPPON STEEL The evaluation of iron corrosion induced by iron-corroing Takao IINO
microorganisms isolated from crude oils and steel materials
RIBROERMEAR(E G (VOO DERMAEN DR &
NIPPO#52%  HERZE DREENICEIT B FEMEN, AR P G AR —
: : Detection of Volatile Organic Compounds degrading 2019.3-2021.3
CollaborationiwithiNIFRO microorganisms in environments and basic molecular and Moriya OHKUMA

physiological research on their degrading ability

WA 1EHRBEFE Integrated Bioresource Information Division
BERHE - E};f%"ﬁ%%

Gran
BAEEMZRFEEE BT/ LEHRRS

BIERBEOBSRICRI SREMEIM IR

RE-948
Representative/Partial

FZ2HAR
Period

ELHARESR
Person in charge|

F—AN-AR{EEE IR AR T HER - SEEHT — 2 —ADRIR A bote.102021.3| PHE BE
AMED/Clinical genome information integrated Pathogenic Variant Database Directly Applicable to Partial Hiroshi MASUYA
database program Clinical Service
HRERE) 1/ N—2 3 VA&7 09 5 I (SIP) sy s
(R —bINA A EESE - REEBE) INAT T2V T —2fE =S paric| HE &
Cross-ministerial Strategic Innovation Development of integrated infrastructure for distribution of Partial 2018.11-2023.3| i MASUYA
Promotion Program (Basic Technology for biological digital data
High-tech Bioindustry and Agrlculturey
ERMZERRHEE 2 E (NBRP/ E{GH) Eﬁ%ﬁ??‘:‘%ﬁf‘]?%{ﬁ%ﬁ?l ;/1;7 l*t@it}ﬁl??;ﬁnbﬁ o of K= e E
Narional BioResource Project big\lloegci)garlngir;;itZI ga?é;ra ed infrastructure for distribution of Representative 2019.11-2020.3 Hiroshi MASUYA

1 5 . T — AUSOSR . _
SR RTINS TR | SOt I B L ATBRLR o HE S
Grant-in-Aid for Scientific Research on Development of a Phenotype Recording and Partial 2016.6-2021.3| Hiroshi MASUYA
Innovative Areas Mining System for Discovering Individuality

o 2 ZACRROBIAICET B4 — T 7 —2EHRMIC N HE Bk
R NEFRRASE BEFRE) | fmEL R aoms R ate | 2018.4-2021 3] st MASUYA
Grant-in-Aid for Scientific Research (B) Development of reasoning system of opendata to p

contribute senility study
YR —EEREXXZIBORMGERITE

XA NERERDe ERMRB) | AREO%SHER 5318 2017 4-2021.3| S 21T
Grant-in-Aid for Scientific Research (B) Molecular phylogeny and evolutionary hisory of Partial ' '

the commensal rodents from Myanmar

Toyoyuki TAKADA

BB E T FEAEFMTE Bioresource Engineering Division
BRHIE - Efj"%%%

Gran

BIBIRMIC I BRERER Y b T =0 D

BIEFRER -4y FOER - AR HDEHN
FRRERMOBR (X—Ttw b OBEMIERERMOMZE)

& - HiE

Representative/Partial

| Bz

Period

HUARER

Person in charge

-

FERZEEEYO217 ; y . . (€3 IR R
Advanced Research & Development Programs Sﬁﬁgg{‘io‘ﬂ 2,'? ;;%%Tg;;e%g;ﬁ;%?;ﬁggngﬁ (tjhe microbes | Representative 2016.4-2020.3 Mitsuo SAKAMOTO
for Medical Innovation (AMED/PRIME)
NEDO S &HizE 70 5 L i ErRAYRN\AF — LOERMAICEIS . AR
(FEERBFRMTEMETOI L) | RUSEHBISIHERORF 4348 RHE B4
NEDO Cutting-edge Research/ Development of analytical and innovative controlling Pa rti_al 2018.6-2019.6 Moriya OHKUMA
New Industry development and cutting-edge | technologies of human microbiome for industrial
technology program application
2O7 BN IBEE DRI > L) VR
XA NEMREREE BEBMEA) | ISR OEMIERIIIEDE R*x 2017 4-2021 3 KEE B
Grant-in-Aid for Scientific Research (A) Single-cell analyses of individual species in the Representative o *~| Moriya OHKUMA
termite-gut microbial community and mechanisms
for its complex nature
HRERMHERISETEDORRIEFNZRES LU
XHE RETIRERYS RBEFZC) " : R85 Pk
2 T =T ERERFEERBDRENT (€3 2017.4-2022.3
Grant-in-Aid for Scientific Research (C) Phylogenetic diversity and a metal corrosivity of Representative : *°| Takao IINO
iron-corroding nitrate-reducing bacteria
BTN A O/NAF—LEFED?
XS NEMRERGE BRMAKEB) | ABNETHICE D OREREZEDER Paxi! IR R
Grant-in-Aid for Scientific Research (B) What is the sound biofilm ? Partial 2017.4-2021.3 Mitsuo SAKAMOTO
— A proposal of oral health indicator based on
metabolic resilience —
o 2 - ShIAVRUTIEEIFBC-t0-UBIRNAT T T 1> D y
TRE NETRERINE BFFE | mireatoms = Roor e | oo 1a 40p1 o Y R
Grant-in-Aid for Young Scientists Evolution of C-to-U type RNA editing in mitochondria PSS 752 1 Yuki NISHIMURA
| 4 B BARTZT PAIL NIV THROBNT7—F7 ARMAND
e oA LRSI IR ORI R AL T DR wE | Ese
N gy Elucidation of the physiological characteristics of R tati -G . i i
Grant-in-Aid for JSPS Fellow the novel phylum-level nano-sized archaeon, ARMAN, cpresentative Hiroyuki SAKAI
and analysis of its hypothetical genes
SR RSHR SRS FRNEEAR | A by NENERORBER K&  |oor06.20043 |KHEBRE
Grant-in-Aid for Scientific Research on Post-Koch microbial resource infrastructure Representative ' ~ | Moriya OHKUMA
Innovative Areas
YR RETRERES St | BURERRERERL TR0y REES P SBE Bt
Grant-in-Aid for Scientific Research on Post-Koch ecology: the next-era microbial ecology = 2019.6-2024.3
Inmovative Areas that elucidates the super-terrestrial organism system Partial Moriya OHKUMA
Sla™ 5 7/ MBS | B8k S DR - AR .
TR RSHREES BBEG) | mEdomanhoRRGTRER RE | 0194.0004.3 | DB 1B
Grant-in-Aid for Scientific Research (B) Nanogeomicrobiology: Biogeochemical cycling driven by |Representative Shingo KATO
microorganisms producing/dissolving iron nanominerals
2 1Y HIEKY F: i i B
THE NEFARRNS BEWRE) | L CRLiE BT SO - BRE s 1 1
Grant-in-Aid for Scientific Research (B) BB I SMCEA SRR TSR ER o 2019.4-2024.3 Takashi ITOH
Nanogeomicrobiology: Biogeochemical cycling driven by Partial axashi
microorganisms producing/dissolving iron nanominerals
U " I8 - 0 - 4 3 E A E A
XM NEFRRENE BBHRE) | ~@EOE SO BRNSEEALOBREARS~ | 5B | oo s S
Grant-in-Aid for Scientific Research (B) Interaction between fungi, algae and bacteria Partial o | AkiraHASHIMOTO
- elucidation of the factors for terrestrialization and
explosive diversification of fungi -
P " RREERE " LI fAID
XHE MEFREHNE BEFERC) | yrigpinrme 0t BRORE ez i e
Grant-in-Aid for Scientific Research (C) What are the 'Sap Yeasts' - exploration of symbiosis Representative | 2019420223 | Rikiya ENDO
with sap-feeding insects -
XHE REHRE MY E BIARRECER LTV 1LY OEED SHEND
EHRERREIRE S RS Paxi! =A% St
EEEREIFFZIR1L (B) Investigations to trace back the contact and collaboration Partial 2018.10-2021.3 Rikiya ENDO

Fostering Joint International Research (B)

of tree pathogen with ambrosia beetles

Continued on the next page

o Sy A\ =)
é@-ﬁjﬁﬁﬁjjm Y17k Development of innovative technologies for genetic éﬁ.g 2014.11-2019.3 VE 2R
Brain Mapping by Integrated ) engineering and rapid reproduction of the marmoset Partial Atsuo OGURA
Neurotechnologies for Disease Studies (Development of microinsemination techniques in marmoset)

] s Sy MR T SRR EB) Y — 2 REOME(
2 A ATEVTIE | EERBEDIA (5 MCRERTR SRR T O P SR

NER _ RNSZAEE D N TEAEEDRIR) Partial  |2019.5-2020.3 | x. ' '

National BioResource Project Development of reproductive engineering in rats; Atsuo OGURA
Fundamental Technology Upgrading Program | the effective operation and the expansion of new users
SCHE BEEHITSmEIS AR | vpmg BaEFomr~s S L HrE Bi5 E1E
ﬁ;aJ]\};EQQIg::;sSCIenhﬁc Research on The roles of Y chromosome genes in sex spectrum Representative 2018.4-2020.3 | spogo MATOBA

Continued on the next page
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BL L FEBEREME (§ )Bioresource Engineering Division
éﬁ%ﬂr Eﬁnﬁ%

Grant

jc*%*;ttﬁu VAHBIT A O RNAYZ R Z—D

&8

Representative/Partial

R

Period

HYHREL

Person in charge]

Budget & Personnel Organization

WEERYT / LENRERRT R TR F — L Technology and Development Team for Mammalian Genome Dynamics
éﬁ%‘l‘“ H}nﬁ%

Grant

27 )bV E BN e ELE S AR MR D

V& - 748

Representative/Partial

e

Period

BIFRES

Person in charge

XEE BFMRERmBE BEME (B) BRI B B DERRR (e 2016.4-2020.3 HEBETF
Grant-in-Aid for Scientific Research (B) Analy5|s of functions of a large imprinted microRNA Representative ) "~ | Kimiko INOUE
gene cluster in placental development
S R B (1) | e Tanatertechnaoy |- % oot 40000 3 | 14 518
Grant-in-Aid for Young Scientists (A) by%pigenome-editing 9y Representative ’ "~ | Shogo MATOBA
XRE RFEAEE RS IYRZEINCH T HHDOBT 0TS MURERTF D . .
BRIR R B & RIE £ Z DI _ _ & 15017.4-2020 3| 1 B
Grant-in-Aid for JSPS Fellow Identification of nuclear-reprogramming promoting factors | Representative Yuki HATANAKA
in mouse zygotes and its application
FHDIEEBITADES i1 & 4 AR e
Yﬂ%-\ H?Eﬁ%ﬁﬁﬁb = EHEH ©) giﬁsﬁﬁfﬁgf? IEtSﬂ(E:gIZIkITnEejsEand recovery of offspring by A= 2018.4-2021.3 ﬁEE E=)
el SSEiiB REecEiEn () tetraploid rescue method for the preservation of different Representative hEeteralleh
species of mouse strains
YRIG RSB SIS S/ AR E DR LTUDEN%‘% ZDEEEEED
B EFR LR S D FERAVIREE L FRIRISANDE ISR 448 INE SEER
= Tﬁ@ Hj,-?; f Oviduct as the site of fertilization and early embryonic Partial 2018.4-2021.3 A %GURA
S .\HEH ?ﬁﬁﬂ: (B) . development: Verification of its physiological functions using tsuo
Fostering Joint International Research (B) | genetically engineering hamster model for clinical application
YRIG RIS XRVZEFIEY/ LMERDT OIS Lk BHHARE
SRR EERE SEERIENEBOMIAL Z OIS . e S B(e)
e in-Aid for JSPS Fell Investigation of the mechanism of mouse embryonic Representative 2018.4-2021.3 Masashi HADA
rant-in-Aid for @y development controlled by sperm epigenetic programing
XA BEARE RS FF MRt éﬁ%{TfEﬁz Ffé‘ésé’l'_iu tOf)‘F SEFJLE%JU | e A wx VB EER
ﬁ%ag]\};tri]\_/élgrfg;ss cientific Research on "Tl;iinp;?e-ney" Z{eeﬂﬁg Iglr%u;;3 seareh on fnnovative Areas Representative 2019.6-2024.3 Atsuo OGURA
XAV NETIRERES HREm | 2 SEERR ORI LB R 0 B - I s
Grant-in-Aid for Scientific Research on Construction of normal cloned embryos and placentas | tati AL AtsTJIOIOGURA
Innovative Areas by improvements of nuclear transfer technology in mice EEEEEINEE
o T ILFYNLRE—ERN AR ETREETIL i B
SR BEARENE EBHR B) | 75 U4— Lo RE  |o104.00033 VB EEB
Grant-in-Aid for Scientific Research (B) Establishment of platform for new gene-modified models |Representative Atsuo OGURA
using golden hamsters
0 T : BUERNANCKDT/ LAV T I 745D -
YRS RNEFRERIS BB B) | Ammesnm BB borosooar s 1B EE
Grant-in-Aid for Scientific Research (B) Understanding the functions of maternal histone-mediated Partial : *~| Shogo MATOBA
imprinting
o 2 FRRRNAF )Y —XELTOTHRI O—2TAD
RS BT EmIS BRFIR B) | 5@ BB 010400283 HE BET
Grant-in-Aid for Scientific Research (B) Usefulness of T cell cloned mice as bioresources for Partial ’ | Kimiko INOUE
immunological science
XEE HFARERE AEFHE el NS AE A D (a3 =HEEA
N — Improvement of somatic cell nuclear transfer technology . 2019.4-2023.3 | —
Grant-in-Aid for Young Scientists by regulation of histone methylation-dependent imprinted | Répresentative Kento MIURA
gene expression
NPNPN EEl JIRT IR T HER
Y*’l’é *4?5}%%*@%% %%?ggg%z TATRELIET IR TAIRGRED 1_€§ F5 %f}
RIS B E Identification of geneti i i ions i - 12019.4-2022.3 g
171> genetic and epigenetic aberrations in g .
Grant-in-Aid for JSPS Fellow aged oocytes and their treatments Representative Nobuhiko ITAMI
il U:A%Eh?ﬁ{ﬁkﬁ?‘?%?'f 270 RNA EHF4REA
e A tor Specal | DEDBTHEDEEIED fUF  |2016.1-2019.9] L EEF
© IREWD [RelIs e S sy el S[psEE] Analysis of relationships between microRNAs located Representative : 2| Kimiko INOUE

Project Research

near imprinted genes and placental hyperplasia

RIS RISHeEme 28umee) | HMEEBBRETOICY/ LHIHORENR K= 2018.4-2021.3 BT Fiith
Grant-in-Aid for Scientific Research (B) Analyses on developmental transition process of mammalian | Representative o *°| Kuniya ABE
pluripotent cells and its epigenomic regulations using single cell

technologies
ERAEE - BT R - 11082 S v O AR DRE
RS NEHREES HEmHR (3 | [COOMRRPUCRRIREOME 2018.6.2020.3| 28 Hth
A : evelopment of quantitative cell-phenotyping technolo: " .6- - i
Grant-in-Aid for challenging Research (Exploratory) B integrating imgge-analysis, ma?chine Iyeparr?ing i 9Y | Representative Kuniya ABE
single-cell omics
BTHMROBDER  DMEEIHTEA =X LD
YRS RETRERES 25 & 8K 2
LSl iRA S Eoid )= The elucidation of the regulation mechanisms for Representative 2019.4-2022.3 | ginnosuke SUZUKI

Grant-in-Aid for JSPS Fellow

balancing the alternate fates of self-renewal or initiation
of differentiation in spermatogonial stem cells

W< I ARIVAEEBIFEF — s Technology and Development Team for Mouse Phenotype Analysis: Japan Mouse Clinic

ﬁﬁ%‘]}# HRE®

Grant

-]

FHZSRAR
Period

EUHRER

Person in charge

HAERAR RS BRI LRI

BRAANRT M LIERIEE A+ Uk BZD

Representative/Partial

HETOTS L WENREBD AN =X LI DVTOET VB 718 2016420213 | B8 RE
Strategic Research Program for Brain Sciences | Research for animal models in the oxytocin efficacy mechanism of Partial o | Tamio FURUSE
(AMED/SRPBS) autism spectrum disorders
BAERMITFHEREEE BAH=XLD
R - BT LR IRDER, P IIRIEORTIE B | 00| EE
AMED Project for Elucidating and Controlling Physiological and biochemical analysis support of the aged mouse Partial ’ ’ Masaru TAMURA
Mechanisms of Aging and Longevity
RERHEEECT I VARV BIFERE .
XR4E BFARE RS B8 (C) EFILTYIADEK & o RE
Grant-in-Aid for Scientific Research (C) Effects of maternal-gene mutations on phenotypes of Representative | 2017.4-2020.3 | Tamio FURUSE
wild-type progeny
e RUAFEREET IV ERLE R—H—DFR o
SRS HEPRERES ISR Slec?vfgor EToIogu?a-l mafersifidi?/_ejlfgmental dlso;:;frs i .| 2017.4-2020.3 LIEE AR
Grant-in-Aid for challenging Exploratory Research using mouse models Representative : | Ikuko YAMADA
BETHERE  SEBEZEGITEXRAA—IVIE !
SR RFFIRERES SRRNFZE (353 | ORISR RE | 018420203 E B
Grant-in-Aid for challenging Research (Exploratory) | Development of X-ray imaging methods to detect Representative : "7 | Masaru TAMURA
the gene expression and cartilage regeneration
HRAICH T EMITEENTTORARANYZ 1D
XEE R EREE BB/ (C) | /EEMEOEH 518 il RE
Grant-in-Aid for Scientific Research (C) A Study on function of protocadherin 1 cell adhesion Partial 2018.4-2021.3 | Tamjo FURUSE
molecule in the nervous system
BLTFR/N\TVADRIES L MEEREA D ZRLIC o
XA BEHREENS 2BHEEB) | BIRE fix s019.420223 | T B
Grant-in-Aid for Scientific Research (B) Elucidation of onset mechanism of the human congenital | Representative retiesS | Masaru TAMURA
disorder with gene dosage imbalance
i Bemammne SiE © | BREEERIEE T R D8 | o010.4.2008| = HEE
Grant-in-Aid for Scientific Research (C) mouse model of spondylocostal dysostosis Partial lkuo MIURA
I, — s A\, = —
BRI A HERE Hw’*ﬁﬁ%h% 1% CCR4-N9T*§ SEEKFHEGT
Collaboration with Okinawa Institute of FIVBIERE S T OERNRE 2017.3-2020.3 At B
Investigation of mechanisms and physiological roles of : ™ | Masaru TAMURA

Science and Technology Graduate University

CCR4-NOT complex-regulated gene expression in the brain

Continued on the next page
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W< OARIBAURIFEIFF — L (%) Technology and Development Team for Mouse Phenotype Analysis: Japan Mouse Clinic

ESHIE - FRRER K-8 | FZEHRE | BLFRES
Grant Representative/Partiall ~ Period Person in charge
ZS RS LE A BARE I o - s
et o once | PO/ V0TI IRDENU 2259133 2017.4-2021.3| MY B
fon wi u ! The ENU mutagenesis of PD-1 knockout mice ’ ’ Masaru TAMURA
and Technology
BEEAY AR DRI B BN 5 R K —5— -
Collaboration with Tokushima Bunri University | SLC39A13/ZIP13 (D1&2|#ZER 2017.9-2021.3 | pasary TAMURA
Functional analysis of zinc transporter SLC39A13/ZIP13
in cardiovascular system
RRMEFHREHTRA HEAE BREROMRERICED i B
Collaboration with Tokyo Metropolitan BB VRINAF)Y —ZADRIT 2019.8-2021.7
Insti ) ; ) . . ) : -I'1 Masaru TAMURA
nstitute of Medical Science Establishment of high quality mouse bioresource by
rapid replacement of genetic background
RRAY (ZFEAR) MR L RE R T A DI TTE) BEUIRIEDRAT A B
T R : » ’ ’ - 2019.1-2022.3
Study Commissioned by Tokyo University Behavior analysis of cell aging promoting mice Masaru TAVMURA
RREGRFRMEAY (AR PD-1/v U7 I IADENUZI—RI TRV 2020120223 B B
Study Commissioned by Nara Institute of The ENU mutagenesis of PD-1 knockout mice : °| Masaru TAMURA

Science and Technology

WiPS &4
EoHE - RES

Grant

& -8

Representative/Partial

Budget & Personnel Organization

4 EZATBIFF — L iPS Cell Advanced Characterization and Development Team

HHZTEARE
Period

HELRES

Person in charge

WiPS AR EABAF F — L. iPSC-based Drug-Discovery and Development Team
ﬁ%ﬂrﬁ']fg o E)‘:{F%ﬁ%

% - 518

B AR

HUARER

ran

2Tt ViR T FB LN e B D EER R AR B D

Represenlative/PEtial

Period

Person in charge

SENES o e e T %E1$%ﬁﬁ§é§ﬁﬁﬁ§i] iPS it k=] L\f::
St i 2 7o REET VST T BREEGET - BIE2—7 v MER K= #hOEE
AMREREAERERE dentifyi bl for ch | delefi 2018.4-2021.3) ' '*
Research Project for Technology Transfer of s;{(;:g%‘g;zgs%ﬁ: er?t-gssgﬁﬁi coill;céé?tgggzgrg?s e aes: :’?\2 dels Representative Yohei HAYASHI
Therapies for Intractable Diseases (AMED)
BAERHRBRMEE BEERREIN | HLAS R EEASERSERONRSABBES
SNy Ein TN DIEE Rx MET
; 2018.5-2021.3 4
Advanced Research & Development Programs | peyelopment of All HLA Homozygous Pluripotent Stem Cells | Representative : | Yohei HAYASHI
Research Center Network for Realization of by Chromosome Editing and Their Evaluation of
Regenerative Medicine (AMED) Pan-transplantabliity
REEREE A TERSRNPSEREEETS i i
XHE REHRERBE EFHE (A MREMREL DRIF & 2017 4-2021.3 T FF
Grant-in-Aid for Young Scientists (A) Development of chromosome editing technology to Representative : | Yohei HAYASHI
Rescue Abnormal Chromosomes in patient-derived
induced pluripotent stem cells
iPSHIEAEIC BT B KIf4 ZhinE LT T
NP o/ — y =] ’
MRS NEFRBRNS BEFE B) | smICs/ LESHEOS TE P?i% | |20194:20223) Vo avas
Grant-in-Aid for Scientific Research (B) Molecular mechanisms on transcriptional regulation of
dynamic epigenomes centered in Kif4 during iPS cell induction
X o P B - JHRIE C OB IR R AT DBAZE .
%;ﬁﬁé.%é\ ﬁ%%gﬁﬁfﬁﬁg{ti%%% Development of label-free and non-invasive methods 5318 2018.4-2021.3 M OFET
(SM“’E‘}I?IQ)J'C program to support infrastructure upgrade | - to characterize cellular phenotypes Partial ’ | Yohei HAYASHI
HEERF -DNABSHRDBERMTICE D . s
iPST7 AT 7 Vv I\ IR KA FAZEEIR RERATVTOT SV TRFORRE K& 2019.1-2019.12 % /¥.:F
iPS Academia Japan, Inc. Research Grant Development of next-generation artificial reprogramming f | Representative Yohei HAYASHI
actors based on structural analyses on the complex of
transcription factor - DNA
ISP ARERSIRERNET FROR | [ROARE AOBR e R
Takeda Science Foundation Research Grant Development of chromosomal editing technology Representative 2019.9-2021.3 | Yohei HAYASHI

HEZE
Collaborative Research

BELOHRFRAE 24

7 ET
Yohei HAYASHI

SENESTRA G 7 i
e Bl s TRIGHRIRC AL . S8 |oor0400003 | FEE
Research Project for Technology Transfer of | Elucidation of the pathomechanisms and treatment Partial o " | Haruhisa INOUE
Therapies for Intractable Diseases (AMED) deyelopment of rare refractory neuromuscular diseases
using single cell analysis
NRE HEHRERHES BB (#52) | Deep leamning IC & BRI EBIREITOHIZL 518 2018.6-2021.3| KH #—ER
Grant-in-Aid for challenging Research (Exploratory) | Image analysis of degenerative cells by deep learning Partial Yuichiro YADA
e 1y e HERED in vitro BESETERE T IV _
HE BETARAES REFR ©) | ohAEHEOIN itro SIRTAE 7L ORI RE | 019420028 B =f
Grant-in-Aid for Scientific Research (C) Development of in vitro model to i T Mika sUGA
study peripheral myelination Representative
o 21> 39 o X T T ) VRS CHIFBEEN/NEZ—2
Yﬂé_ ’H?lﬂ%ﬁ?ﬁﬂﬁﬁ _E%Eﬁ% g@&fﬁ%ﬁa;ﬂ? tHERAERRIC BT 2EB N2 —> D fx Jo10.2075 J——
SRSl A Tl L Activity patterns of fragile X syndrome neurons and | Representative ' " | Yuichiro YADA
their application
HEZE HLE&

Collaborative Research

EREOHRFEIRE 44

Haruhisa INOUE

Esq0Ei=E-

Technical Consultation

EEANOKAMIEE 14

HE&
Haruhisa INOUE

ifrtes

Technical Consultation

EENDEIEE 14

A FF
Yohei HAYASHI

Bt MEERTE T IVIZERIRF — L Next Generation Human Disease Model Team

' iyl

E2HE -HRER RE-D18 | HZEEAE H YR ES
Grant Representative/Partia]l ~ Period Person in charge
YRS HEHARRYS BEHE © | xR EERGENALESETEROTS ) Y RE | 2019420223l A0e o
Grant-in-Aid for Scientific Research (C) Modeling of human complex diseases in mouse subspecies | Representative
CMSEZZ W ATFT ICEBIEFIES/ LD . -
YRS RSTRERNS BRHIE C) | DT NHIEIEOREA RE  |yo184.00013 20T
Grant-in-Aid for Scientific Research (C) Elucidation of molecular control mechanism of Representative ’ | Keisuke YOSHIDA
sperm epigenome by ATF 7 using CMS fraction

. -
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BEYREE <Al TCER fE

FEEAE

-

Initiatives for the Better Management of the RIKEN BioResource Research Center

MBS - AE D A B ZERE % F — L. Plant-Microbe Symbiosis Research and Development Team
BERHIE - REA :

rant
BRI/ N—2 3V ARET O 5 L (SIP)

BAR L EREM R ZRIRT S

Rk - 048

WiZeHAR

Representative/Partial] ~ Period

HYPRES

Person in charge

AR —MNAA S - RREEEARAH TEEBIST YO Z 7T VAT ORFE R& 1% R
_ministeri ; ; ; f - : . 12018.11-2023.3 :
Cross-ministerial Strategic Innovation Promotion Development of Agroecological engineering system Representative Yasunori ICHIHASHI
Program (SIP) for basic technology for high-tech | t6 achieve a sustainable recycling-based society
bioindustry and agriculture
" . . KAARLRITIEE T DDA ZROZT X, N
JST Eﬁmﬁﬂ’g%ﬂ;ﬁﬁﬁ%?&ﬁ%ﬁ (CREST) | IREHMEMR DALY/ LAZAZRA— L Pﬁjr’:.ﬂ I 2019.7-2021.3 | 7515 =4
JST Strategic Basic Research Program “CREST" | Deyelopment of an advanced genomic selection system artia Yasunori ICHIHASHI
based on plant-environment response modelling
BEWREREEHATOYS L (PRISM) %{i%%ﬁ%@*f%fﬁgggé i 18 2
Public/Private R&D Investment Strategic B2 YAT LI Ok . i o 2019.8-2020.3 | yasunori ICHIHASHI
Expansion PrograM : PRISM Smart-breeding system for Innovative Agriculture Partial
FFASIWNYI—2aveA 4V E—LERGEE
YA BlEMzEmbiE B8RS (C) FRALERT 2D LRIEEEDRIE 448 G =&
Grant-in-Aid for Scientific Research (C) Identification of magnesium uptake machinery in roots Partial 2019.4-2022.3 | Yasunori ICHIHASHI
by utilizing natural variation and ion-beam mutants
FFATIWNII—2av A A E—LEREE
XHE REHRERE BBME (C) FALERT 2 LRI DRE ﬁ*_g 2019.4-2020.3 |/ ME B E
Grant-in-Aid for Scientific Research (C) Identification of magnesium uptake machinery in roots Partial Shungo KOBORI
by utilizing natural variation and ion-beam mutants
YRS NETRERS BFHRE IR o T BRI D B A DT s INME 85
Grant-in-Aid for Young Scientists Developing microbial co-culture method in microdroplets Representafive 2019.4-2020.3 | Shungo KOBORI

W EIBEHERZEY )L — 7 Shinozaki Research Collaborative Group
BEREIE - fREA

Grant

EMUKEES - BRERBIF RIS HEESRSR

BRI EICENTKRBE RIS BN T 21 E TR

& - 18

Representative/Partial

BAZREAR
Period

HLPRES

Person in charge

Cross-ministerial Strategic Innovation Promotion | (DA% 518 2017.4-2020.3 =hE BE
Program (SIP) for basic technology for high-tech | Development of peptyping technology generating Partial Fuminori TAKAHASHI
bioindustry and agriculture heat stress resistant rice
. ey o Ty
SR BSTRE RS AR | Aaal ARG EREI BT TERAMEES | | sun0 s 1B
Pra"t"t'."A'g i Eeriiil [Reseae e Elucidation of long-distance signaling via peptide-receptor | Representative ’ | TSR
DUOVAIVEIICES module in response to water-deficit conditions

BENENRT F PIC L2 EDOMERBBEN L e
X8 REMR SRS BRIAKR B) | &R ARAOS FHIEOHERA . 12019.4-2022.3| 518 &
Grant-in-Aid for Scientific Research (B) Elucidation of molecular mechanisms of dehydration stress| Representative Fuminori TAKAHASHI

sensing via mobile peptides in leaf vasculature
MEAENRLAFRAS HRSMS Eﬂgﬁ%ﬁi& tlr:elz/ rexgplﬁa%fr? ?nﬂﬁﬁr?sﬁrf?f drought stress = e 12019.4-2022.3 el
Toray Science and Technology Grants Representative : "~ |Fuminori TAKAHASHI

responses in plants

Budget & Personnel Organization

. -
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Activities in the RIKEN
BioResource Research Center /

=7

B 5F il
BEHROIES 2T L Self Evaluation
Evaluation System in RIKEN

RIKEN

BH7Z FINASFU— AT 210

RIKEN Advisory Council (RAC)

EPNsMEREE S Z— ACERRICRD, BHFOIEEI AR 2 i,

o BRI LTI S,
-‘I "= N Consists of International and domestic experts and the chairpersons of the Advisory
1 - Councils of some of RIKEN’s centers, the RAC conducts evaluations of RIKEN’s

activities as a whole, and formulates proposals for RIKEN’s president.

RIKEN BRC IAAYY = AR 8 —T KA HFY— - hT 3l

BioResource Research Center Advisory Council (BRAC)

RSV 5 )Y —AMGIRER, LEa—ZARICKD. BIBRC DIEE)
EZEFHIL. Lo 2—RICHUTHIS LIS,
Consists of six international and domestic experts and the chairpersons of each of the
Center’s six Resource Committees and a Review Committee, the RIKEN BRAC evaluates
&

the BRC’s activities as a whole, and formulates proposals for the BRC’s director.
itI=H B Rc

)Y —ARHEER LE1—FER
Resource Committees Review Committees

ZNFENDINAFVY — RIS % 5 /551 - HEg AR BAFEEEZE N O A A ) Y — R BT ZERA R 7 1
IZDWT, Ml NCEI S - 525, TILIET B 6B DI U, 2 ~ 3ETLICEE

Divisions,Teams and Unit Every year, each of six Resource Committees offer iR =h
evaluation and advice, and formulate proposals Every 2-3 years, the Review Committee evaluates the
concerning plans and strategies for each of the outcomes produced by six laboratories belonging to the Key

bioresources held by the RIKEN BRC. Technology Development Division or the Bioresource

Frontier Programs, and offer advice and formulate proposals.

HEERHSDBMERICEDN et Y 2 —RHO S DAMEERUVEEERD S DER

Terms of reference from the BRC Director based on terms of reference from the RIKEN President, and responses from each committee.

)Y —ARSEER
LEai—F£ER

ZTNTNOERERN SO, BEE
http://ja.brc.riken.jp/info/inform.shtml

The evaluations and the advice of the respective resource
committees and a review committee can be found at
http://en.bre.riken.jp/info/inform.shtml

EIENA AU — Rt 2 —
T RNATF)—AT221b
The 7th BioResource Center
Advisory Council Meeting
ZNTNOEERN OO, WIS
http://ja.bre.riken.jp/info/inform.shtml

The evaluations and the advice of the respective resource
committees and a review committee can be found at
http://en.bre.riken.jp/info/inform.shtml

ENEERT RNASF)— Ao 2L
The 11th RIKEN Advisory Council Meeting

ZTNTNORERN SO, BEE

https://www.riken.jp/about/plans_reports/evaluations/rac/

The evaluations and the advice of the respective resource
committees and a review committee can be found at
https://www.riken.jp/about/plans_reports/evaluations/rac/

Evaluations

.EEH
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