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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. @
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Become a hub for science and technology innovation
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We will strive for scientific excellence in close collaboration with Japan’s universities, and serve as a science and
technology hub for research institutions and industries around the world to achieve advances in innovation.
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Serve as a focal point for global brain circulation
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We will build a world-class research environment meeting the highest global standards to attract outstanding researchers
from other countries and regions, thereby making Japan a focal point of global brain circulation.
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Foster the development of world-class leaders in scientific research
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We will depart from strategies directed at achieving short-term results, and will design and implement a long-term,
stable employment system offering attractive career paths for young researchers of superior ability. By tapping into the
global exchange of personnel, we will foster the development of world-class leaders in scientific research.
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[BIORESOURCE 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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RIKEN, National Research and Development Institute has
embarked on the Fourth Mid- to Long-Term Plan from April
Ist, 2018. The target of RIKEN during this term is
maximization of R&D achievements. To accomplish the
target, the following three plans are set: Plan 1: Set
up/operation of a system at RIKEN to create innovation. Plan
2: Promotion of strategic R&D to address national and
societal demands. Plan 3: Promotion of research and
development, maintenance, shared use, and utilization of the
world’s top-level research infrastructure. At the start of this
term, the name of RIKEN BioResource Center was changed
to RIKEN BioResource Research Center (RIKEN BRC).
Infrastructure-related improvements will be made for the
collection, preservation and provision of biological resources
(bioresources) required for research and development in the
life sciences. Research on the usage and application of
bioresources will be also carried out.

Bioresources are research materials indispensable for many
life science researches and industrial activities. As vital
intellectual infrastructure for the promotion of science,
technology and innovation, bioresources need to be
strategically and systematically collected, managed and
upgraded. As Japan’s core center in this area of research,
research trends must be comprehended accurately and
research as well as social needs must be met. To that end,
efforts need to be undertaken are as follows: (D a Bioresource
Infrastructure Program of the world’s highest level will be
implemented. In order to effectively and efficiently carry out
the Bioresource Infrastructure Program, @ a Key Technology
Development Program to develop and improve the
preservation and utilization techniques will be carried out.
Furthermore, in order to respond appropriately to research
trends and needs, ® Bioresource Frontier Programs will be
conducted. Moreover, scientists and technical staff engaging
in bioresource infrastructure operation will be fostered. In
addition, technical training courses as well as dissemination
and public relations activities will be carried out for
technology transfer to the research community.

RIKEN BRC was established by RIKEN BRC as a research
infrastructure for life science with the understanding and
support of Japanese government and half century-long request
from research community. RIKEN BRC has been focusing on
the major bioresources since its establishment in 2001; i.e.,
experimental mouse strains, model plants such as arabidopsis,
cell lines of human and animal origin, genetic materials, as
well as relevant information associated with these
bioresources. In 2005, microorganisms have been added to
our bioresources. In order to respond to the expectation from
the government and research community, we have been
mainly collecting bioresources originally developed in Japan
and have made effort to become a unique facility serving the
world. RIKEN BRC is valuable for scientific community only
when our bioresources are used. Therefore, our mission has
been to collect and provide bioresources of highly useful with
guaranteed reproducibility in experimental results. So far,
with the great support by research community, our Center has
grown up to be one of the three major repositories of each of
respective bioresources in the world. In these years, we have
provided 15,000 items annually, over 250,000 items since the
start of our operation to domestic and foreign universities,
research institutions and industries. Over 25% of our
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distribution go to foreign institutions indicating the Center is
recognized and wildly used as one of the major international
bioresource centers.

Sustainable and stable operation is required for a research
infrastructure. However, needs for bioresources are the most
important precondition. We should grasp social and research
needs as well as research trend and collect and provide
requested bioresources in timely manner. Therefore,
sustainability and leadership are required for the collection,
management and distribution of bioresources, on the other
hand sustainability and flexibility are required for operation of
the Center. Since the word “Research” is added in the name of
Center at the beginning of the Fourth Mid- to Long-Term
Plan, it became apparent that the teams in the Bioresource
Frontier Programs were needed to be reformed based on
research needs and trends. New candidate research plans had
been discussed within our Center for more than 2 years and
went through vigorous processes of review and
recommendations by the domestic committees including the
five Resource Committees and the Review Committee for
R&D as well as the international BioResource Center
Advisory Council (BRAC). Out of these discussions came out
with the proposal to terminate three of the existent research
and development teams and to create three new teams within
the Bioresource Frontier Program. The first one is “the iPS
Cell Advanced Characterization and Development Team: Dr.
Yohei Hayashi, Team Leader” to accelerate drug discovery
using the prominent discovery and invention of our nation,
iPS cells, especially those derived from patients with
intractable diseases. The second is “the Plant-Microbe
Symbiosis Research and Development Team: Dr. Yasunori
Ichihashi, Team Leader” to promote research for environment
and food production. The third is “the Next Generation
Human Disease Model Team: Dr. Takayuki Amano, Team
Leader” to realize precision medicine for age-related diseases
and intractable diseases. Moreover, “iPSC-based Drug
Discovery and Development Team: Dr. Haruhisa Inoue, Team
Leader”, established in 2017 with the support of Kyoto
Prefectural Government and RIKEN President and launched
in cooperation with Kyoto University the Center for iPS Cell
Research and Application (CiRA), had an opening ceremony
of the facility in Keihanna Science City on April 9, 2018 and
is now in full-scale operation. As The former Leader of
“Technology and Development Team for Mouse Phenotype
Analysis” left the Center, Dr. Masaru Tamura took up the post
on April 1, 2018. In addition, we established a new
“Integrated Bioresource Information Division” by uniting two
IT-related sections and expanding their capacities.
Appointment of Dr. Hiroshi Masuya as a Head of the Division
was approved by the RIKEN Board of Executive Directors
and he will take up the post on April 1, 2019.

I resigned as Director of RIKEN BRC on March 31, 2019. I
am very grateful for your continuous supports and
encouragement while I was in the position. Dr. Toshihiko
Shiroishi will be the successor starting on April 1, 2019.
RIKEN BRC is committed to functioning as a research
infrastructure under the founding three principles of “Trust,
Sustainability, and Leadership”. We ask for your
understanding and continued support for the Center and the
Director Shiroishi.
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RIKEN, National Research and Development Institute
has embarked on the Fourth Mid- to Long-Term Plan from
April 1st, 2018. On the very same day, RIKEN
BioResource Center changed its name to RIKEN
BioResource Research Center (RIKEN BRC). We are
committed to collecting, preserving, and distributing
bioresources of the world’s highest-level and to promoting
research and development that facilitates the use and
application of bioresources.

Bioresources, often referred to as biological resources,
are essential experimental materials for life science
research. Since its establishment in 2001, 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 our scope.
RIKEN established BRC as a research infrastructure for
life science, by the understanding and support of Japanese
government and half century-long request from research
community. In order to respond to their expectation, we
have been mainly collecting bioresources originally
developed in Japan, so as to become a unique facility
serving the world. Our Center is valuable for scientific
community only when our bioresources are used.
Therefore, our mission has been to collect and provide
bioresources of highly useful with guaranteed
reproducibility in experimental results. So far, with the
great support by research community, our Center has
grown up to be one of the three major repositories of each
of respective bioresources in the world. In these years, we
have provided 15,000 items annually, nearly 250,000
items since the start of our operation to approximately
7,000 domestic institutions and 5,000 overseas institutions
in 69 countries. In addition to these bioresource
operations, we are engaged in Key Technology
Development 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 need.

Sustainable and stable operation is required for a
research infrastructure. However, as existence of needs is
the precondition, we should grasp social and research
needs as well as research trend and collect and provide
required bioresources. Research is moving fast. New
fields of sciences are explored one after another, and
novel bioresources are constantly developed and
demanded. Therefore, sustainability and leadership are

Greetings

required for the strategic operation of the Center while
sustainability and flexibility is required for managing the
organization. From this aspect, the Fourth Mid- to
Long-Term Plan had been discussed within our Center for
more than 2 years and went through processes of vigorous
review and recommendations by the international
BioResource Center Advisory Council (BRAC) as well as
the domestic committees including the five Resource
Committees and the Review Committee for R&D. Out of
these discussions came our proposal to terminate three of
the existing research and development teams and create
three new teams within the framework of the Bioresource
Frontier Program. One of them is “the iPS Cell Advanced
Characterization and Development Team” to accelerate
drug discovery using the prominent discovery and
invention of our nation, iPS cells, especially those derived
from patients with intractable diseases. The other is “the
Plant-Microbe Symbiosis Research and Development
Team” to promote research for environment and food
production. The last is “the Next Generation Human
Disease Model Team” to realize precision medicine for
age-related diseases and intractable diseases. Moreover,
“iPSC-based Drug Discovery and Development Team”,
established in 2017 with the support of Kyoto Prefectural
Government and RIKEN President and launched in
cooperation with Kyoto University the Center for iPS Cell
Research and Application (CiRA), has started full-scale
operation in a facility located in Keihanna Science City in
2018 April. In addition, we established a new “Integrated
Bioresource Information Division” by uniting two
IT-related sections and expanding their capacities.

For founding RIKEN BRC, “the Report of Preparatory
Committee for the Establishment of BioResource Center
(Chairperson: Haruo Sugano, the former Director of
Cancer Institute; Vice-Chairperson: Kazuo Moriwaki, the
former Director of RIKEN BRC)” published in 2000
stated that “Research” should be included in its name, but
the word “Research” had not been inserted for various
reasons. “Research” is finally included after 18 years of
operations. It is well said “No Resource, No Research”
but vice versa, “No Research, No Resource”. BioResource
Research Center will make an innovative effort to
maximize synergetic effect between our resources and
research activity. RIKEN BRC is committed to
functioning as a research infrastructure under the three
principles of “Trust, Sustainability, and Leadership”. We
ask for your understanding and continued support.

N .
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2018.4.9 B(LFHRFRIITVIA LXK iPS Hlfa g SR E AR5 FE i L S AR TUSL

Opening Ceremony of iPSC-based Drug Discovery and Development Team in Keihanna Science City 2018.8.28 NKIFbU-ZiE+
Tsukuba Chibikko Hakase
BEPRAM VA GRRIPSABDRERMEERMA 0 2018.95-7  BIOE7ITHIREFELV2—%vbJ—7 (ANRRC) ElERE(YOIL)
Eﬁ ﬁﬁitﬂ The 10th Asian Network of Research Resource Centers (ANRRC) International Meeting in Seoul

FH:-MEERRN RER

IRAC, Celobrating a Decade of Motworking and Capacity Buiiding”

==~ The 10th ANRRC International Meeting

B | epmeniuy Srma-lion. J01 1 The Korws Scmnts sl Techmology Conser, Seai, Harsa lﬂ'mwllﬂ‘:fﬂ'i-" _ PlamDRC @rrmoeme—— Il s

2019.1.16,22 YY—ARFEER - LE1—FER
214.25 3.5 Resource Committees & Review Committees

2018.7.23-25 7EERFBRC-EEAEEFIVEMIARtY42— H<—a—X 2019.2.20-21 BNMETITIVARARLERMRE)Y —AER 7 I7IVARRBERI Y — T LEHR(AIVRIVY)
The 7th Sino-Japan Summer Course of Genetic Mouse Models The 12th AMMRA & AMPC Meeting in Melbourne

A

2018.7.28 AV —AREL2— —he 2B

RIKEN BioResource Reseach Center: Open Days 2019.3.6 E5EIEHBRCEF RS
.. =
i o The 5th WAKATE BRC Conference

2019 Thehth W/

e
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BRC

EFE#  Global Cooperation

IR EE ENENA AV Y —RDOfEHE R, —E,
— BB DINARE 2B LTV B T28, EAifIc B 2 FE %
H (EBSE4) BRI > TV, B BRCIE, NAAVY —
A BT B E R & FESE 2RI TR > T B,

As varieties and quantities of bioresources needed for R&D have

far exceeded the capacity of a single biorepository or even a
single country, international cooperation and competition are
urgently needed. RIKEN BRC is proactively promoting
international collaboration in the field of bioresourses.
@®AMMRA

TITIYAERERFEY Y — X # B (Asian Mouse
Mutagenesis and Resource Association; AMMRA) (&, I 2 — X
YERUABFERTAVY —ADOMAREES 2T HDTY
THEERZHE LT, 2006 FFICER T E N, BIFFBRCIZCO
RALAYIN—EUTIRHILTHD, 2013FIET VT ITAE
WA o> Y — ¥ 7 L (Asian Mouse Phenotyping
Consortium; AMPC) L AR CH S [MEESMEEM LTz, &
5IT, %512 AMMRA-AMPC 237 2019452 H20 H~21 H
ICAIVRIVAS TR L2,
The Asian Mouse Mutagenesis & Resource Association
(AMMRA) was founded in 2006 with the aim to facilitate
development and utilization of mutant mouse resources in Asia.
RIKEN BRC has worked as a founding member and hosted the
8th AMMRA meeting in 2013 jointly with the Asian Mouse
Phenotyping Consortium (AMPC). The 12th AMMRA-AMPC
joint meeting on Feburary 20-21, 2019 was organized by the
Australian Phenomics Network in Melbourne, Australia.
@®ANRRC

TITHEER Y % — 3y T —727 (Asian Network of
Research Resource Centers; ANRRC) (. 21 tH#dICI ;B HkKT
W75 BB R EIROFIH LR OV Y — A DFHFEZ e L,
REARN A/ N—2 a2 L, 77 ORI D TR,
KT T T OECKITH§ 2R 2 EL, 2Oy
I NHOERICHIRT 2L ZHNE LT, 200949 HICR
VENTZ, 2018HEDRFET, 16 DEE MK S 108 DEERIH
ZIMLTHD, FLHFBRC I ANRRCICB W THULI R E] %
RIELTWB, 20104E DX ThHMfES NIZEE 2 0] [FFR 2GR
BOTE, [HEHEEE || T ROZERRIA L RO AT
DHELR ] THEMIZARMESRHI DN | 5725 R OHIEICK
ELEB Uz, EBIT, 20124E 052016 FFE T3/ MEL > 2 —
ED#RZHD TS, TNETICT L 223D 10[ O
R RIEL TR, 2018 4RI E R 2 > 2 —
DEMTY IV THIMELTZ,
Asian Network of Research Resource Centers (ANRRC) was
established in September 2009, for facilitating sustainable use and
development of bioresources in the 21st century, with the aim of
promoting science, technology, and innovation in Asian regions,
improving relative positions of Asian countries against those of

European countries and the USA, and thus contributing to

prosperity of humankind. As of 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
contribution to the effort of declaration of the ANRRC Charter
under principles including “cooperation and sharing
responsibility ”, “freedom of academic use and publications using
research resources” and “compliance with the Convention on
Biological Diversity”. Furthermore, Dr. Obata, Director of
RIKEN BRC, was appointed as ANRRC president from 2012 to
2016. The ANRRC has held 10 international meetings including
the pre-meeting so far, and the 10th meeting was organized by the
Korea National Research Resource Center; KNRRC and held in
Seoul in 2018.
@®IMPC

FERERM 2t /] - T AR Z gk U [P0 R
FHBEA BRI OfERZ Hig 9 HOHAL LT2011 49 1
International Mouse Phenotyping Consortium (IMPC) A &% 17 &
N7z, BRCIFTNUCHE L, BRCEMDY VRIY L2k
o7z IMPCORRIIC K DAL FHERED MR, RIS
BHMOMERE, TICHSAIZEFE, HEVIEFFET O
PE ORIEHORIIFE R, SIS E A ABERERFIFIC G LT
ZRIZEIRZ S 2TEMHIRFTES, 20194BIE 14 DE LI
BAHLTWS (X),
International Mouse Phenotyping Consortium (IMPC) was
established in September 2011 expanding international
collaborative networks in phenotyping knockout mice, with the
goal to publish an Encyclopedia of the Mammalian Genome
Function. RIKEN BRC has committed to this effort, hosting
symposiums two times. Outcomes of these collaborative activities
will greatly contribute to enabling delineate of biological function
of each gene, a better understanding of diseases, drug discovery
and development as well as prediction of potential side-effects
carly in the drug discovery process, and moreover, deeper insights
into sophisticated biological functions. As of April, 2019, 14
countries and regions are involved in the IMPC (Figure).
OMASC

TR BE D 5 E R EHEE OV & LTIE, Multinational
Arabidopsis Steering Committee (MASC) AV # 5| LT &7z, FFiC
2001 E X DBHIE E N7z The Multinational Coordinated Arabidopsis
thaliana Functional Genomics Project (2010 Project) IC B\ T, H
BFBRC &> FA X F X F DBR FHIHSRIT P 7e 25 cDNA 7%
EDRIFENZ) Y — A ENSNCTR T B T8I kD, BekDY
V=Rt a—LEfEUTHEE 0y 27 FOHEEICHL TE
2o 2011 SIE MASC DAY/ 7N — T/ NRKIE B R BRAH 7
ZEMNMDHO, BAED H T H % “From bench to bountiful
harvests” DEINC AT TIEFIL TV 3,
Multinational Arabidopsis Steering Committee (MASC) has led
the international projects on plant science, including the
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IMPCOENNBAFHE
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post-genome project from 2001 to 2010. Since 2011, Dr.
Masatomo Kobayashi, the head of Experimental Plant Division
has joined the Committee, and has been collaborating with the
overseas members to promote the current project, “From bench to
bountiful harvests”.
@®ICLAC

International Cell Line Authentication Committee (ICLAC) I,
Anoi iz [ L7e itz 28 a3a =7« h SR 5 &
Z B, 20124RIc 8 LI [E BRI CH %, LR BRC,
KE ATCC, #[EECACC, FAYDSMZZ&EDHS 11 7[H
D FEEI N T BEBIMN S L, AR & R U 7 fifa 7z
a2 =T 2 ICHF T 27D DR — L= DIEK - HH
HOWEH) 217> T %, £z, Nature 55557 I B#ERI H 24K L
WFEaR 2 =7 ¢ N\OEFEEE 2 ke L THEMEL T B,
In order to eliminate the use of misidentified cell lines from the
community, the International Cell Line Authentication Committee
(ICLAC) started its activity in 2012. Major cell banks around the
world such as RIKEN Cell Bank in Japan, ATCC in USA,
ECACC in UK and DSMZ in Germany are participating in this
Committee. The ICLAC has its own web page and is disclosing
the list of misidentified cell lines.
@ISCl and ISCBI

International Stem Cell Forum (ISCF) (&, #HIAEHIZE 5787 D
R IR D Wi EZ BiIR LT R 11 7 H
ML, 2003 FFICFA L ENTEERHHRTH S, ISCFRT
ICBWT, ZHREMEEMIA (ESAPS M) OREEEAM, JHHE
MEICB T2 MR AEE(LZXNEEZHNELT,
International Stem Cell Initiative ISCI) DX &R . S, £z, £
REPEERHEAT D28 > 7 R SEDFEHE(L 2 H #YIC International Stem
Cell Bank Initiative (ISCBI) 2V &% 17 & 117z, FHF BRC IX ISCT
KU ISCBUCZ DFE R UHIIM DB E L, HIFTEEDMIR 2
T HFE LTI a3 =T oICME L. ZREMEERNaRT
FEDFERE N CREEELICHBL TV 5,
In order to accelerate the development of stem cell researches by

international collaboration, the International Stem Cell Forum

its activity in 2003 with 11 countries as the members. Under the
supervision of ISCF, International Stem Cell Initiative (ISCI) and
International Stem Cell Bank Initiative (ISCBI) were established
in order to standardize culture method and relevant technologies
in the field of stem cell research. RIKEN BRC is a member of
both ISCI and ISCBI and is contributing the field of stem cell
research.
O®WFCC

WFCC (World Federation for Culture Collections) &, f§ZE%)
Pk - B2 NS e 5 2B E R Z— TV Fr—al
J3arv kX ETBEBEN R FT— 7KL UTHEREL TH
D, LMD WDCM (World Data Center for Microorganisms)
. L7y ar Rz OREREKICE TS RE RHL TV 2,
JICM O PR 81213 WRCC OB IC{EMEh, WFCCED R
W EHE R RS TW0 D, Ko, ICMIBRA LT — 272 ffit g
% T EICE > TWDCM DI HY — )b O ARG 2 BAFE I i /)
LTWa,
The WFCC (World Federation for Culture Collections) has been
acting as a network organization to promote and support culture
collections of microorganisms and cultured cells. A data center of
WFCC, WDCM (World Data Center for Microorganisms), has set
up to provide information about culture collections of the world
and their microbial resources. Dr. Takashi Ito, a staff member of the
JCM has been appointed as a board member of WFCC and he
keeps a close relationship between the JCM and WFCC. The JCM
has also contributed to establishment and development of
information tools at the WDCM by providing various types of data.

HEDFHE  Conclusion of agreement

2015.10.28 BEMFTEMF R > 42— Korea National Research
Resource Center (KNRRC) R U ERI F B RS
Fff Chinese Academy of Sciences, Biological
Resources Center (IMCAS-BRC)

2015.8.1 EREERIAIEST EREEREN 0 (B7E) National
Applied Research Laboratories (NARL) National
Laboratory Animal Center (NLAC),Taiwan

2014.5.22  Biodiversity-Based Economy Development Office

(BEDO), Thailand

O 1w HESBSBE
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Distribution of Research Materials/ Awads

KH
il

INAA)Y—XDiEH
| Distribution of Research Materials |

ARV —ADRB IAAVY —RDEAEE 2018.8.30 K22 —8 (BRTIEERS22018EE KAL) / Poster Award (Annual Meeting of
Locations of Distributed Bioresources Number of resciving institutions since 2001 Japanese Society of Soil Science and Plant Nutrition 2019)
BN NESA OfkHE =4 (EEERARITIV—T). HRE, M IET (KRERENRRE)  Miki
Domestic Institutions | International Insttutions Miki FUJITA (Shinozaki Research Collaborative Group), Satoshi IUCHI, Masatomo
@ EEREND 533 791 KOBAYASHI (Experimental Plant Division)
Mouse Strains
T O - iii
- Plants 393 879 N e "
i o 2019.3.12 HEE BEHEHEREE  The 9th RIKEN Technology Incentive Award
¥ ® ﬁﬁ@fi? 2,679 1,369 OMRESE (REREYIRARE) . Yukie ASO (Experimental Plant Division)
1) | -
7 g
i O BT :
A
2 Genetic Materials 799 768
# p
o © (AR 2,579 1,292
&.3“ Microbes
’(‘: 5 AN
L =5f 6,983 4,567
¢ .Q Total
o
o
7 D
(&

NAF)Y —RRBOHR

Number of Distribution

18,000 16,634 16 132

15,818 15,372 15,742 15,060 14,987

16,000

14,000
12,000
10,000

8,000

6,000
4,000

2,000

As of March 31, 2019
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Experimental Animal Division

SyVaVEEEREE

NElEE;

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

RVARADETIVEINELT, SREMRRDER. NORRIEELHRIADTRDIHBDZATHFATY
AHARICEML TV S, RBRBMARZOE—DESIE. IVAVY-ADOEB#HRELT HEZ—-X
MR —RIIEZABRARDET IVRVAZNE - (77 - mBEEER - RHIBILTHS, T5Ic. K=
ZTA—ICBIBBEEDTVIVARRZRR - FHEL. HAKRKEORBEERICHELGRINTRAXEZ
RS, BIBEMICHOTE. tMDEPF—L, ARBOEFIREEEL TS,

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 experts.

IMA)) - ADNE FE nEEE- 7t
Collection, Preservation, Quality Control
and Distribution

NI 7y TR E LTV,

Ha37¥ 7)) B CIC Pt (755428 9> 7 )L)
FHEHEL. @k L7zPCR B ha—)b (32,065 F%H7)
CHHHZ YO IEME IR TG R —LR—U DS RNB LTz,
TSI, BEREDOF v Iy —MIED 293 RFEOMRE
(it S TR Oy e

(3) Quality control

In 2018, we tested the deposited live mice for pathogenic
microbes and detected intestinal protozoa and pinworms in
34.9% of deposited mice. We also detected Pasteurella
pneumotropica with thirteen strains of live mice in the barrier
facility from the end of 2016 through 2017, removed the
positive strains from the facility and cleaned-up by
rederivation. The other live strains were examined by fecal
PCR tests and confirmed to be negative for P. pneumotropica.
In 2018, we rederived 66 strains by embryo transfer and 2
strains by cesarean section into the barrier facility.

We examined the genetically modified mice using knock-out-
(1,388 samples of 198 strains), loxP- (437 samples of 78
strains) and Frt- (428 samples of 75 strains) survey tests and
provided optimized PCR protocols of 2,065 genetically
modified strains and accurate information of the genetic
modifications on the website. Moreover, we have
self-inspected our test results of 293 strains by using the
genotyping check sheet.

Experimental Animal Division

(5) EIFFEHE

FHRMIE T AV Y — R Z—D[E BRI 7% one-stop
shop 7 — & N\ — X International Mouse Strain Resource
(IMSRUCE &L, MROWFEAZI 2 =T —ICREL T
%o RUAKRBGMFHRE T — LB XU~ ARBAH
AL L=y eI, EFE~ T ARBI gt
Y — ¥ 7 L International Moue Phenotyping Consortium
(IMPC)ICZ L, EHNaEI2w. ERESH%. 77—
2avTICBMLT WD, EBIC, 7V TR I ARFE VY —
A # ¥ Asian Mouse Mutagenesis & Resource Association
(AMMRA) BX U7 V7 AERB RO —> 7 I
Asian Mouse Phenotyping Consortium (AMPC) & & ##5 LT
(AT

(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 Technology and Development Unit for
Knowledge Base of Mouse Phenotypes has participated in the
International Moue Phenotyping Consortium (IMPC) and
attended regular teleconference calls, international meetings
and workshops. Moreover, we collaborate with members of
the Asian Mouse Mutagenesis & Resource Association
(AMMRA) and Asian Mouse Phenotyping Consortium

IS E T

(1) INAF)Y —ADUNEE

B
EWNOKREBI OB N b MEBEB X UEET (2) Preservation (4) 343t (AMPC).

CNETICEW 567 #E. MEyY 824 #EEH 39 # E DR H

BEREDFRMTET IV E LT, BIa /v ITINITA 4
SRR U8 LR — 2, S & n T
ZH[HEICY % Cre-lox, Flp-FRT, TET VAT LEEGLRY
AZRM BT, T/ LRESTRRE, 200 R CEA
70 R, BRAG 130 R/ M) ZUNE L. BREt8,542 Rz (7
177z,

(1) Collection

We have collected 200 mouse strains (70 live and 130 frozen
strains) from universities and research institutions in Japan,
and archived 8,542 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.

(2)R%F

THEOZVHRMSEARE UTHERIL, TEODEWVR
MR T2 AR RN 28 & O HEIC KD BRESHE - K12 L
TIRIRZE R R 7 LTz, B9 57/ LRI
ICDOWTIIRE FHASIC KB RN RF2 I LT, 57
FIEXTICHRT 8,153 Rz it - K F CHETREL. &%
MO—ifZ fEfRor i, RMZ2REOIDEEVITLT

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 8,153 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.

() mEERE

20184F, HALXV RADIFEMEMBREORK R, HE
B R« B AN 34.9% DT RIS W TG IEETE o7z, Fiz,
2016 4E RN 52017 FEISHIT T, BFIE <Y R 13 RFICHE
INZAY LI LT, XN T SHER L THE G
fbU7z, MDfERMZEEPCRICKDMEL, i/ X
VLIENTH BRI, IUARKOETRLIE
ETIE. 2018413 66 R MBI K U 2 Rzt 1Y)
BINC KON TR ~NE A LTz,

B TFEIERRIZ, 20184E 1 A~ 12H, KOY—Xo
M (198 %5 1,388 0 7)) I A, loxP#iEs (78 %

FHIC IR —RZHE L. 870fmDEN TG E 371
DFRFEFNFHEEINTVD, HTE, 7ILINAR—IRE
BOBIGT AR /v A Uiz CSTBLIG-Appm -G-Hkes
(RBRC06344) 13 2018 FFE B I B RMBMD L VR L 5o
oo A=+ 7 7Y — DA AL E T IV GFP-LC3T VU A
(RBRC00806) (& i< 5L 259 BB IC IRt SN T W0 B, 2
B FICEART T ZOM, G M. EAER ST
WOEBL AR A B XU lEeS - & -DNAE LT
o7z

(4) Distribution

We have distributed our mouse resources to users at 567
domestic and 824 overseas organizations in 39 countries,
resulting in 870 outstanding papers and 37 patents. Among
them, the knock-in C57BL/6-App™3™-6-BTes (RBRC06344)
mice with mutations of Alzheimer’s patients have become the
most frequently requested strain in FY2018. The autophagy
reporter, GFP-LC3 (RBRC00806) mice have been widely
distributed to 259 organizations worldwide. The distribution
has been conducted in the form of live animals, frozen
embryos/sperm, recovered litters from frozen embryos/ sperm

or organs/tissues/DNA.

FRE30FE DR

Development of Novel Mouse Strains and
Technologies in 2018-2019

(1) 7/ LREICLPHRERBET IVERDOHDE
BEMBAREDT7+O0—-7v7

2016 4F I F i L 72 AMED-NBRP B H i85 7 115
T EOTRNIENIT LRy A V<RI ZARED
LS 10 =N, 1| UMY A a - 4 Oy T/ N Ol
RBRC09920 C57BL/6N-Pdxemieetrizre (i ik 5 H

CreERT2 /v 71 >) (X 1)

RBRC09921 C57BL/6N-Trp53emitre (A F 4337 I p53

v IT7IR)

RBRC10197 C57BL/6N-Trp53emt- ke (2B M p53 /w77

)

(1) Follow-up of Fundamental technology

development of genome editing for intractable
disease models

We have conducted basic characteristics studies of genome
edited knock-in mouse

models established by the 2016 AMED-NBRP fundamental
technology upgrading program and made available through
our web-catalogue:
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RBRC09920 C57BL/6N-Pdx]emir/ERTIRe (pancreas-specific
CreERT2 knock-in) (Fig. 1)

RBRC09921 CS57BL/6N-Trp53<mikbre (conditional p53
knockout)

RBRC10197 C57BL/6N-Trp53em!-Rre (conventional p53
knockout)

(2) IMPCICHF3/ v o7 I M IRERI IR
KOMP CKH) B3X T EUCOMM (BRM) B w777k
ESHIfaZ VT REIETD /v I T I MRKEERIL
IMPCDU L7 YA MDENHLTWVS, £z, BIETH
FIBAFZE LB LT, B4R Cas9 %2 5 TN D10A nickase

for efficient production of knockout mice by using
CRISPR/Cas9 system with wild-type Cas9 or D10A nickase.
So far, we have successfully generated germ line
transmission-confirmed founder mice with a deletion
mutation for 58 genes. We have already distributed knockout

mice to domestic and overseas 41 users.

(3) RRET¥LNDEE
T LEICED 9 I T IR TAR v IA VTR
ERNHRINCIER S B ElibAT s 2t e 2 HINE LT, H
ARFy—)UZ « UN— (Kk) LOILFWIZE 17 LRES Y
ADFNRANER B X CEEMEMREICE I 20198 Zi#E
L APRIBIg e R LI L TS, L 7Rl —

LoETAGATTRATARRAT  AEASIIOGATEA ATk
oo = 2 kXl e =
L3 % v 1

2. T2EIETF/ v T I MRIAD T 770 F— 4Bl 515
SNFABRIET L IVDY — 47> R

Fig. 1 Sequencing of 16 deletion bands following PCR from
14 founder mice for Tfr2 gene knockout.
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Members

Z & [Head of Experimental Animal Division]
7K 3Z Atsushi YOSHIKI, Ph.D.

HE{EHZEA [Senior Research Scientist]

8 BBAE Fumio IKE, Ph.D.

e {287 Toshiaki NAKASHIBA, Ph.D.
FiZE & [Research Scientist]

{288 1= Shinya AYABE, D.V.M., Ph.D.

B {FHEm [Senior Technical Scientist]

% TayikEMOTe< T AR/ LSS BEI L TEN C e . . : ey - %
B ey RO - T AT 2 — ) MEE D 275 5 R — 2 MER O RN AR #7]3 Hatsumi NAKATA, Ph.D. S5 BF Noriko HIRAIWA 2
» NOFRFTHERRITH LML HITEITAY — R IR AT LR B TR B L B L () I ]
4 ARFEOEERM AR Z HIEL TS, - - < R P47 [Expert Technician] "
z Reprod Dev 65(1):1-5,2019) FIHR FEtH Masayo KADOTA z
(3)Collaboration with commercial companies (1)Analysis of off-target mutation in genome 5 3IFFZE 8 [Postdoctoral Scientist]
We are continually conducting a collaborative research on editing of mouse zygotes mouse model IKEF 7 Saori MIZUNO, Ph.D.
mutant mouse productio.n us.ing genome editing t.echnology, We injected or electroporated C57BL/6N mouse zygotes with % 8T EHIZRE [Senior Visiting Scientist]
“Development and validation of a genome-edited model Cas9, and performed Sanger sequencing of the PCR products ZEFF# 38 0samu MINOWA, Ph.D.
creation platform”, with Charles River Laboratories Japan, for 59 strains in order to verify that off-target mutations can 7T e
Inc. and Gene Engineering Division of RIKEN BRC. We aim be t itted to th line fi found ice. Only 1 EEBIRA Visiting Scientist] - s
) ' ¢ transmitted fo the germiine from founder mice. nly EB KR Tomohiro TAMAR #I32 5K Eikichi YANAGISAWA
to increase the number of newly generated mutant mouse locus in the N1 generation out of 906 loci was possibly o
strains and users of our mice through presenting our results mutated with Cas9 (Table 1), indicating off-target FZ‘::;JDHJZ’;!"/7 Il [Technical Stafflrll
DsRed/ of mouse genome editing using zygote electroporation in the mutagenesis by Cas9 occurs at a minimal frequency in mouse ;.é;; %; g L:\chahkloT? AGJ‘L#\:‘A g%%};ﬁgig’\ﬁ;ﬁ%ﬁx\l
[41.RBRC09920, C57BL/6N-Pdx 1emcreerTzR0e; BERSRAAR domestic and international conferences and meetings. embryos when using carefully selected sequence?—specific qu:F-Eﬂ pr !\/leuho IWAMA KB 12 Tomomi HASHIMOTO
ICBITBR2EF Y T/ EBIC K BCre BB FHEIRZ :'ZEE3OEF® I\ E‘y7x gRNAs. On the other hand, we detected various and A1 BIK Yui TANIGAWA
Fig. 1, RBRC09920, C57BL/6N-Pdx 1emi(er=ERT2Rore; Cre-mediated Tooi t 20 1% 2019 unpredictable deletion alleles in the founder mice (Fig. 2). ot
trfecacmtélrr]\tatlon at pancreatic B-cells upon tamoxifen opIcs ? oY o Our results indicate that continuous improvement to founder SEH 25T Tomoe SAKAL 111 EFATF Yuriko NAKAYAMA
' (1) ROVAZREINT/ LREICBITEFT72—7 v MR animal screening methods as well as off-target detection 0
% FH\ 72 CRISPR/Cas9 S AT IS KA1 /v 7Ty EDRRM undoubtedly contribute to generating mutant mice with gﬁ;ﬁﬁﬁgﬁ/\??jrsgﬂ% B 27 Uik SEK
P ZDIEBIZ G L TV, TNETICSSEIET D C57BL/6N ZAf D= ZAZ NG SN E AN D Cas9 <1 7 high-quality on-target alleles (J Reprod Dev 65(1):1-5, 2019). ;g'm’%‘;g ghiham OKUBO EaLL| E-F Hisako NAKAYAMA
IRIAESI )y 777 b ADOBINITRINI LTS, BE OArYrryars i@zl 7raRL—rar v 1IN BN Chiimi OGAWA  3iRE U3+ Hiromi SAKATA
I, ENND 4N HBOFAHEC /v 7T R AR FMIEL TYETT/ LSRRI 59 RMAE M RELT, T7 (2) FHRME IR E E DR R DRIA Eg;g E?A'J Ykasutfskglzvom Hfﬁ %ﬁ ?iroko Kmmm
N N N o . 3 t 3 Tat
s, VAT ADT (NI AT S5 MESAME H30 4 [% NBRP JAZELATRE (i 7 01 775 LIc L% XD A W= jtﬁaD;sjke NizZumA - R §Atsjsi1uinglr-‘|OE\
. PR ) B X 3 ] S gy ek NN - i N . = :
(2) P_roductlon and distribution of IMPC knockout BRI OW TR B o Tr, AT 2—2y Ntk @imﬁﬁﬂﬁi%b’/b |ﬁ$ﬁmﬁﬁ£(ﬁ?§ DB, BRAbAANHE :'_Eﬁ B Naoki HIRANO LLI"F BEZE Yoshitaka YAMASHITA
mice N P o s ZEA BRC. 4040 S SSEHE. EHER  H30-314F) L BASE Akemi YASUI FHO ZEF Yoko TAGUCHI
e blished . . MY % W RETE AR B % T 906 (172 PCR THIRL T2 — RS ’ A B HOEBLE Sayaka TAKZAWA B F22E Hiromi TOZIMA
Qur division has esta Lshed germ fne transmission knockout Y AR T o128 TA, Cas9 kBT LN E R LIz =B B2 Natsuki YUHARA  ZELLI 36 Makoto KURIYAMA
lmzs forc“é genes derived from k;zc_kout ES Ce(lilsl‘l’f KOMP FAHEMEAVRIBENZDIRZDSBD 1 EFTORTHY. o
?‘n EE lfx/lr:gomfr‘les ;n 'dlssemlﬁate o r(Iilm‘llse ACSIRRIED RN FRNAZ RN L TA 51— (2)Le_1unch of a developmental program for novel ANFE AT Hisako HONIO, DVM. I8 3EF Yoko SHIMA
mZSt,rougH borat we .Slltle'h est eS’Ewe. ave.Starlt)e. pl ot Ty MRERMEIT 22N TER (1D, ZD—)T. microbe tests 7 BF Fiko SAITO HEF B Nozomi MAKINO
study in collaboration with the Gene Engineering Division B ) IHEIC X > TERBN B Z—7y MEO 7 LI % We have started a new technology development program ,%;]EI = Yoko TOBA JtH %% Mgsako KODA
entitled “Genome Sequencing of Mouse Monitoring 1874 BRF Akiyo FUKUMOTO - _EEF BEF Keiko UENO
1. #/Aﬁﬁ%’a’:ﬁ’)f':?'ﬁX@NT 'Iﬁ'{‘ELCa‘“ijLZp.7f79—"f‘y Mﬁ%d)*ﬁtﬂ@ » ) Organisms” by 2018 NBRP fundamental technologies
Table 1. Number of off-target mutations detected in N1 generation of genetically modified mice upgrading program (PI: Fumio Ike, RIKEN BRC in
Cas? type Method No. of penes  No. of pRNAs \'HIL:_"]:::":“ ml—'l“:zi':‘jw“ .J::r""l‘::“r‘ :1:::[1';‘"15::‘5 collaboration with Atsushi Toyoda, National Institute of
i T e ; Genetics, Period: 2018-2019).
Caz? mRENA Cytoplasmic injection 23 47 529 384 1372 1
Electroporation b 1% 47 144 752 0
Cas® protein Electroporation [ 9 22 T4 276 0
Cas% mickase mENA  Cytoplasmic imjection 17 34 57 272 912 0
Electroporation 2 4 9 32 144 i
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Masatomo KOBAYASHI, Ph.D.

REMIS IR EDERRERZISEFECTHY., EMHZOREIIREPRIRREMERRIRDRERIRIC
BEARAIRTHD, HERFFaFIWN\AF)Y—X7OIx7 (NBRP) Ic&INL. RRMGETIVRER
1D 01 FXFZhigs LIk, EnF. i)y —XDNRE - 77F - RHEEZToTVS,
e, BRNICEESN TV SETFEDRERIEY. I MHEITHYOMREBERD. VYV —ADRER
MO, FHEFROMMICEBMEDR LZHHS TD, BICHRIZIIZTrLDEHITKY, EREH

REREMFARE

Experimental Plant Division

(3) Distribution of plant resources

Seeds

Seeds of Arabidopsis lines such as transposon-tagged mutant
lines, activation-tagged lines, FOX lines, natural accessions
and individual mutants are distributed to the world. Seeds of
Brachypodium Bd21 are also distributed to the community.
DNA
We distribute full-length cDNA clones of Arabidopsis, moss,
poplar, cassava, tobacco, Chinese cabbage, Thellungiella
halophila and Striga hermonthica. The Arabidopsis genomic
DNA clones (TAC clone), transcription factor (TF) clones, and
vector DNA are also distributed.

Cultured cells

Cell lines of model plants such as Arabidopsis, tobacco, rice
and Lotus are distributed. Embryogenic callus of

sl , . . %
B ROSEEICES/N—a> DI TS5V ECHEREEERT A oORREHBEL. AHE 17 O O T Brachypodium distachyon was also provided 1o the crop 3
»gg @ﬁﬁﬂ’\]ﬁ % ELZ§W€3’%O -‘:Jf b ‘;-’?J?; :r" .L',:' '_;?.'5 P e research com.mumty. In 2018, we released an on-line manual %g
g Global ecosystem is maintained by the photosynthetic activity of plants. Thus, plant science is ' ;_:'L;j:'_:'r_‘:J'_'Il;“m__ﬂ__w"::q'_"'"" of plant cell lines on our catalog. z
indispensable for the solution of global problems on food and environment. The Experimental Plant s
Division joins in National BioResource Project (NBRP) and collects, preserves and distributes A Sievors-chey-old ol susiermion cullang (4) *E%')V—ZG)%’E%}E .
Arabidopsis seeds, plant DNA and plant cultured cells. We also distribute resources of Brachypodium T e %q;’ﬁ;;f;%iﬂfi L’gﬁff{%“iii@iﬁi%g
. . . . . SIS FEatiS (FLAN i a7 i
dlstachyc?n, a novel experimental plant of monocot jrhat draws attent|on§ from the mterna’Flonf'al research 1 D7 &KWRHTZA S Za7IVED#/NT %Ugﬁjf\i%{,ttb’(b%o e B
community. Moreover, we develop novel technologies on the preservation and characterization of plant BY-2{Hfa .
resources. In collaboration with the research communities and industries, we also try to establish Fig. 1 Photo image of tobacco BY-2 cells in the on-line (4) Quality control of plant resources
research strategies that utilize our resources and lead to innovative outcomes. Through the efforts and manual. Accordance with the Protocols implemented in 2014, we
activities, we intend to contribute continuous development of human societies by distributing resources, characterize the quality of plant resources at the acceptance
technologies and information to the world. plates. During the maintenance, we carefully examined the and distribution. The results obtained were provided to the
growth of the cell lines. Every cell line preserved in the depositors and recipient users.
\ 11— . «IE Division was subjected to the genotype characterization to
é\,rj_ ) / Za)lli% 1%?; j:E{# W5, Z DR FREED DELNTHRIAV T F IV T L —h confirm the absence of mishandling during the maintenance. EIZJEE3 OEF*_ @}ﬁ%
ollection, Preservation and Distribution DT AR L T L — < N = -
(i il 7 L — R ERIOMTIRIFL TV 2, Development of Technology in 2018-2019
(1) HE¥) Y —ADINE B Y —ADOLRfE (3) HEH )Y — A DR
TR0 IS S 1A R R F DREG T O RS (A9 HITIRR D ERIIC X % HERF 21T 5TV % o i 7)Y — 2D (1) #87 —2~—2 (Exp-Catalog) DRI3
(TF-GR) 1 A CHEBHIHI (CRES-T) 5 >/ {10 R HIARIC DUV TR TAT U CEER S LT O 1T B TARF AT RT AL TS5 EHEERT Y RSO FFENOME T — XN~ HIHBRCAY
P AEUR I N dn- o L DAV S (re it YN 2TV, FHBEIEE E I R BIEE LD DHER (TS AR VBT GA Y GRIG FHIERTD T 7 T4 N—>ay (RET DI O A F S ZEF - PRI IRASRAR D
T N2 2— DU DT, LEBIC SRS SRR LR IZR O E IR 2 HiE L B9 GA V(A ==V T R T =)ty ) FOXT1 T REBMLTz
(1) Collection of plant resources 7o Y ATV — = F AR T T — b 1) B - R, (1) Development of Exp-Catalog o
b0 seds or Anbiopss tmsiin | URDZRI ERURRDRIEROT, Sesy e i nd e e of Ambiors
factor-glucocorticoid receptor (TF-GR) lines, chimeric (2) Preservation of plant resources YBR2IROFF- DM EITo 72, the Exp-Catalog.
repressor silencing technology (CRES-T) lines, and individual Seeds BTV —ADIRHE
lines (mutant and transgenic lines) as well as plant cultured Arabidopsis seeds are stored at 4°C, 20% relative humidity. We SAAXFAF XYY RTT RT T, Fr PN & (2) ¥0ARXFRXF%FER LA EZ SR D REIL
cell lines and vector DNA that harbor the genes of continuously operated cultivation and phenotype observation INO NIV A Thellungiella halophila, Striga hermonthica BV A L ADMFRICI TA XS A F2iEH T 57
fluorescence proteins were collected. of individual mutant and transgenic lines deposited from the DDNAVY —ZAERBL TV B, chichnz, e/ X+ X &, BRI BRI g o 2 — BWHER75 E DR
Japanese research community throughout the term. Genetic FOEE R T (TF) 77—, TACYZ O — 2 JEE i H AN EHFITET IV D TV %o K305 B 13 HRIS 11
(2) HEH)Y —ADIRTE analysis of the lines was simultaneously carried out. 22— LTz, J = aYAlE T Ty S L (SIP) OREYI{RHER il D A
VY —ADRT DNA Brgfipay) ) — X DOt LR RERZEPR A GHEL#HPFEUTHFE LM/ NERY
Ve I L T A By A B O i e g |2 # N LW A DY LY Plant cDNA clones are stored at -80°C. Original plates DA RXF RS 2N AR IV AT TR EETIVEY) PITDHNCT DOV, HJ7 BB AR 23R L
BHETHREL, —EHMEICRIFABRZ1T > TV 5 L deposited from the community were stored separately in the DORRIERE B O R EE L TS 2T LU THIROMRRZ DTz,
30FEIEL T [ E Rt A DOWZET IV —T Ko astEniid: Analysis Laboratory Building. FED T Y O E M (embryogenic  callus) D2 (2) Establishment of strategy for utilization of
Pk 22 BRI E R YA D MG L B R O Z Hbic Cultured cells MEFET 726 ERBOEE XMk DA > T A< =a T ) Arabidopsis in crop research
iz ittsdTz, Cultured cell lines of model plants are continuously Zur T FICNBIUTE, We perform collaborative studies with RIKEN Center for
BETVY—ZXDRF maintained as living cells. Most of the cell lines normally Sustainable Resource Science (CSRS), National Agricultural
R 7Y — P I X B BTV —ADRGFEZIT>T maintained as suspension cultures are also preserved on agar and Food Research Organization to utilize Arabidopsis in the
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REREMFARE

studies of biotic stress response. Since 2014, we have
engaged in the Cross-ministerial Strategic Innovation
Promotion Program (SIP) conducted by the government and
have developed novel technologies for plant protection from
biotic stresses under the collaboration with industry and
academia. In 2018, we examined the effectiveness of the
novel thrips repellent in collaboration with the agricultural
experiment stations of local government.

(3) 1EY-HEHEMRDOEEE R

Y-V B SR T — L DR RICH DR T,
BEADET IV, 25 8HEY T Y Brachypodium
distachyon) DIGFINC K B AT FL DRAF R HICE F LTz,
SRR 30 FE IS A B Y — ADEHIC B is %3 F M
BV Y ORISR T ORI R LT,

(3) Establishment of resource infrastructure for

plant-microbe symbiosis research
Under the collaboration with the newly established
Plant-Microbe Symbiosis Research and Development Team, we
have started the development of resource infrastructure to
promote symbiosis research by utilizing a model grass,
Brachypodium (Brachypodium distachyon). In 2018, we
amplify the seeds of original Bd21 line established by the
Single Seed Descent Method for the production of mutant lines.

rpc00001: Nicotiana tabacum BY-2 cell
suspension culture

& View a POF version (P49 KB

1 Componeriy

= Domestic delivery: Two S0-mlL tubes, containing 25 mL of cell suspension
# Orverseas defivery: Twa 250-mil Masks. containing cefls placed on semi-solid
medivem

X

Motce

s Subcultine the cells (o fresh medium immedistely atter amval
s [hy not dtore the ool ullure in 3 refrigerator and 3 freezer.

= Pdairilaen aseptic Comditiors of the ool culture, and woik in o Laminar M
cabirst.
3 Summary
& Culture medium: mLS medium, 0.2 mg/L 2.4-00 pH 5.8 [medam no 1)

Culture comditions 27°C dark, 130 rom
Subepbiune: T-day ntervals

4. Cisarien of coll line

When retule abiained by gsing this eoll Tne arm pubbyhed | s srisnnhe
emirral, it showld B cied in the Following mannir: "Mcobsana babacam BY-2
cell lne [rpc00001] was provided by the FIKEN BRC which is participating i
the Matbanod BloRescurce Project of the MEXT/AMED, bpan®

I FERH30FEEDIEY TR

Topics in 2018-2019

20186 H25HDS6 H29HETT 4> T RTurku i T
B SN2 EE oA XF XSS
(ICAR2018) ICBWT, HIIREEIE RA A 2 —
CHFEITHPIOT A HBLTHHAZEIZ 2 =T \D
NGB 21T o2, F TR ARZ—FEK T Exp-Catalog Z A
NIBLedic, 2HNICTHBINZEE 04 XX
TS EZR B S (MASC) DEGERICS LTz,

@WIFHZEE T 7 =)V ARy T L BHE) Y — A D B E R
NOEHRITH UTHEEE BRI EN R 5 TN,

(DWe joined the 29th International Conference on Arabidopsis
Research (ICAR2018) held in Turku, Finland, and
communicated with the users at the exhibition area. Dr.
Satoshi Tuchi 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.

(@FY2018 RIKEN Technology Incentive Award was given to
Ms. Yukie Aso of the Division for her enthusiastic effort at

the quality control of plant resources.

Individual Mutant List

===How 1o oblan ths resourco (hitputopd bre.nken pien/dsinbution)

Calegory Seed:=Muzant

BAC No pa001  [Move te the Kecords|(.frece
Line nurmiber stopl

Depositor developer RIKEN BRC (Dx. luch)
Phynotype Senstive to ackdAl stross
AGl code

Muothod for establishment EMS

Gmo ]

Pubmed

Zygasity Homazygous
Background Col

Commaent

Stock status avilabio

2 FAUSAUIZaTIVEDZ/NIBY-2R3D kY T

=Y

Fig. 2 Front page of tobacco BY-2 cells in the on-line
manual.

3 MEHZOTHSRETHERDEREDT —4
Fig. 3 Resource information of Arabidopsis mutant in
Exp-Catalog.

M4 S BRRNREHEZRELAEEET /A

JVAZ YT

Fig. 4 Ms. Yukie Aso, the recipient of the FY2018
RIKEN Technology Incentive Award.

Experimental Plant Division
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O = [Head of Experimental Plant Division]

/]\#K TE%S Masatomo KOBAYASHI, Ph.D.
OEEHFZEE [Senior Research Scientist]

28R % Hiroshi ABE, Ph.D.

FH A EE Satoshi IUCHI, Ph.D.

1)\# 1234 Toshihiro KOBAYASHI, Ph.D.
O P& [Expert Technician]

E R B Mayumi SUGAWARA
OF9=HIVAZ v Il [Technical Staff Il]
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B B Yuri SHITOMI

¥AF EF Atsuko MATSUDA

#5% 3T Fumie MORI
07 A2 [Assistant]

IBRE #83E Hiromi KOYANO
OFEmZEE [Visiting Scientist]

5 1R5A Yasuhiro TOMITAKA, Ph.D.
O’RERE [Agency Staff]

P& #F Hiroko SAITO
©/\—rZ214<— [Part-Timer]

EHA 7 F Yoshiko ASAKURA Z2EB B3 Naomi ABE

#rHF FRF Ayako ARAI HJ1 FZEA Fumiyo ITOKAWA

JUAT Bi5F Setsuko KAWAMURA R FHZEF Yumiko KISARA
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IRAE FE P Masami SAKAKURA YA BRI S Mizuki SATO
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Yukio NAKAMURA, M.D., Ph.D.

20 i HIERDK 100 FRiICRAE SN IMRREERMIZ. EHRFMABICKEGRBEZDSLL, B, RIEE
HATEETIRVIRLTERTED RO, JYZLDAREDLBLTREDOMEMKZERTEDEND
BN GIRREEHE LT, AT, 291t B I3 AL e R 5 ICIERTES IPS MO, Hia
ZFALEMESBFERENICKECLIF 2, HETIE, AEEIZ 1T THIITN R LR E FORITIX
&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
FFUEO I ROIRIIE . DI O REOUT L 755,
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

IIn 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.

(B) N\ F) Y —RADiEH

RS> 7 D —FEE T 5L DEFEIE, WHRIC
IR L 75 B MR D R TR HE EHE /N 7 S —
FICAFTEECETHB—FICAFTES, L. 5
WZ UL, pERHIZRIEBEICAFETER VS TETH
%o wWixT ki, MiaA R GRCRIE LR
Bl s SHASRAE DS ITRE T H B 128D, BIRHE ST BEZ IR RE
ISR BTN RETH S, EUHIAL/ > 7Tk, ThE
TIC 2,300 FEBFLL_F Ml 7z BN (3 il RE 7 JRABIC B fi L
TV, TORUE. SHRBIEIIEL LTV TETH S, T
THUEDFERHR AR 4,000 fFLL FICELTHBD, EDON
AL, FEEFIREE - HAEEE ZD, L<ELOBFEEICH
fadrRl et L, AEmRPEM P TICEIR L T 5,

(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 2,300 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.

I FRL30FEDRR

Development of Technology in 2018-2019

FEFERMNIPS MBEDE R

sUKILH TR EEZ D IR LT A T2 REME AT (induced
Pluripotent Stem cells: iPS i) 37 Fefifrid. APl At
TEITH LR =V ZF<EIN AR ITHO. (LI BE
1E2012FD/ —~N)VEMRZ RS2 E R ZE Uz, BTN
OE. BRIV —T BRI LTz iPS HIRZICBE 95 R
THE—DRIIE N IR E LT, Z 0% - 22T L ¢
W5, PSR, BHAEEZEMKTTDOHEET, &
B ADISHBHHEINTWS, HIAE, IHEREED
HBENS MR RINT 3L IEARARETH DM, BED
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
HETHD, FalrZF e MREREEWiPS HIfgOhIciE
FERIEIRE —HICHEL SN TV IR B 5 H, Z DF|H]
ICH Tz TN IERRFELEF OIS 21550158 28
SFUREDIR DR ETH Y, BRREROGR LB
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.

O
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Topics in 2018-2019
MRtk OBRRBMFEREDHIE

MR TIIMIE N 7R R S5, Mk Hsk Bl fE
RAE T B RN TEE UTOMITE/ N2 CRE ATCC
M) TEREMLTWIETAVY AL (AR iz, 2
FEFH D 7 A1 Y A L lactate dehydrogenase S T nucleotide
phosphorylase Z X5 & U TERML T Wz, 74 VYA LME
Lid, RO AL TR > TWARICEETLEH)
PIfIc K> THEE N R0, BERIKENC K> TN R
FAHTEeEFIFLUT, Bz e T34 b2 mEA S
HETHB, WTE. S dk U8 LR E D
MEEELT, SV RUT DNAZENSRE L0742
7RO ER (3> RU 7 DNA [AEMRTE) ABREN
foo FTT2011HEED, FHICHFTEZ I TZHIE/kc DO
Tl SOV FU7 DNA RIEMEZFHMEL TE 72, 20154,
FIHZE NS OBIICED, 2011 ELFNICHEEZZT TV
fMlakkoH, HkERED > TV B M EES S
TR, 2011 FELTIC T2 2T Ttk o
TARTICELTINIY RY 7 DNA R ERABEFEMT BT &
L. 2016 FXTICAMEZIK T LIz, LML, SFOVF
1) 7 DNA [RIZERR TS C & FR B P R 7] DS AS BE e Ml R S
HoTWWieledh, EHICFEMZ&fRMTZ L LT DNA Barcoding
EERE AL, 2018 4FEICTEMBEZK T Uiz,

Authentication of the origin of animal species

In relation to the origin of animal species from which each cell
line was derived, we have examined it by the conventional
isozyme analysis of two different isozymes, lactate
dehydrogenase and nucleotide phosphorylase, similarly to other
cell banks such as ATCC in USA. The isozyme analysis
depends on the biochemical features of certain enzymes that are
commonly present in several animal species, but show different
pattern in electrophoresis. Recently, a robust molecular method,
the species-specific PCR analysis of mitochondrial rRNA, was
established to identify the origin of animal species. We have
used this molecular method to test and confirm the origin of
deposited animal cell lines since 2011. In 2015, by information
from a user we noticed that one cell line deposited before 2011
was misidentified relating to the origin of animal species. Based
on this incident, we decided to apply the species-specific
mitochondria DNA analysis to all animal cell lines that have
been deposited before 2011. We finished this analysis by 2016.
However, the species origin of several cell lines still could not
be distinguished by this method. A more robust molecular

Cell Engineering Division

method to identify the origin of animal species is “DNA
barcoding” method, which is a method to confirm animal
species by DNA sequencing of the “cytochrome ¢ oxidase
subunit 1 (COI)” gene present in mitochondria. We adopted this
method in 2017 and finished all experiments in 2018.
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Activities in the
RIKEN BRC /

Gene Engineering Division
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Yuichi OBATA, Ph.D.
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IRFEDIRERFIAERNOM LICKY. EFBLUEL2DOEMDLYT/ LEFID @RI, BEXEETBERIER
ETNDDH%, oo FRICERLET/ LIESERINIE. AENRETIEYDEEZRERICHIA L, ThEDER
ICEDVWT, BREMRBRERRVEBRERFOREAE, REDREREEAR. fIX REORE - HMLFOEELRE
ZRRTDAREREMITHILED. EMHEHIMITROHOSNTWVS, ThSDOMETIE, RITIHTHDENFIABRTEE
FEIGFMEDBERTRTHS,

HETIE. b IMEITHEYHROEEL DEALEGFMRZERNDOMEIZI2I =T HOINEL. Eig
FRBEEEEZTV. EROBRUZHRELEBREOSVHARAMBELTERAMBRHELTNS, el NIFUV—
ADFERREDT-HDRAFTFEREREL TS, INSDEBICELY. BREMRAELSFATA4/RX—23> 51—
A/ N3V ETCORLVWDFOMERREDREBICEMI ST LZBEL TV S,

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 remarkably varieties of organisms for 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 problems in environmental issues.

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 facilitate 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) BIEFHROINE

WEIFEEh 2 AR L, ENE DK - i FEREBE O WF
FEDFRUIGBETFMEONEETT> TS, FR264E
Lk, HHEFTHI 157,600 DR DB HARNZEE D
fiam X U, BIEFAREZ IR L2 1,200 % O WS
FICHAN RN Lz, ZORE, RO IT5T,
BILTRZ VT E 7 ATz Wi R B TSSO R R - B2
A/ N=2a Y DRBLRGTELZRZ LDV YV —RAEEHT
LTWel2Wiz, BETXREY Y=, g RZOEN
RS DA IV A F T ELOBEMZ A {572 DHER
VITBETa—7, B MR E T 2 — D EGE
HEESDNEHRITLEN 1005 L LD T FIVEFT B3

[ Akaluc DFREINT 22— HARERKZO S EREEA
DEFENZ X INTEIEESRT I/ B2 EATESTI
FEELRMERIGRIE, RURSERI A DI EAe R 5 TN
A K DR Je A D FLWE 18] Bifidobacterium longum
GBI TFEATBT2DDNIZ—ETH5,
CNETOMFEAI =T DML T BIcKD, BlE+
RO SR FE TIT 3,811,518 FRIEL T2,

(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 157,600 scientific papers and
have asked about 1,200 Japanese authors for deposition of their

materials. As the result, many of bioresources were deposited to
us in this fiscal year. They will provide valuable opportunities
not only for basic sciences but also for medical sciences, drug
discovery, and development of diagnostic technology.

Some of highlights of deposited bioresources in this fiscal
year are as follows: fluorescent protein probes for visualization
of organelle contact sites by Dr. Yasushi Tamura of the
Yamagata University, an expression vector of artificial
luciferase Akaluc that is 100 folds brighter than the
conventional systems by Dr. Atsushi Miyawaki and his
colleagues of the RIKEN Center for Brain Science, a host strain
for producing recombinant proteins incorporating labeled amino
acids by Dr. Toshio Iwasaki of Nippon Medical School, a
Bifidobacterium longum shuttle vector by Drs. Yasunobu Kano
of the Kyoto Pharmaceutical University and Satoru Fukiya of
Hokkaido University.

By continuous support from the scientific community, genetic
materials have been increased to a total of 3,811,518 items by
the end of this fiscal year.

(2) EFMHOMBEERE

WMEII =T BT ZEE T Lk, ERO
(b, EEBRREROMEE, HEREOHEEDOIHOTH
HThHs, MENRAFK LB TMEZZLLUTHRYTS
7z, WEMEBERIXETHS, BILTHMRBFRETIE. &
BEMHERL, RROBFEEZMEIET )Y — A D% 5%
O, MREROB D EEFRIICHIML TV, IEEL
TR PRI, Rz RS, BRERIEL. $20tD ik
R FTARICHIRBE SR, HEHEALS S O i BT 72 FE e
LTV B FMER DR A A )Y — 2D EICh b B AREA,
{FREEEROBIN B E, IR CIcfeaTic AL 7z
ERERE LY LT TRAL TS, IEELIEYY—R
IR 10% IR0 (BUEZ, (RO BVEWVE) HF
FELTWVW3, THEMIZEII =T TiiE. FIHIhTY
BVYV—RCBIBROERKMLTVEEDTHD, BHE
2Tl RRNERETHD., MESNAUIIZEE.
J5 1. RERED 10% MEEKICE D ENT VWA T EEEKT 5,
IELWIY —ADHZIRMATREL T 5728, Y= TIIARER
ROV —ZDEOZBIEL, BIENRA[EETH T2V —
AFHERL TS,

(2) Quality Control of Genetic Materials

Sharing genetic resources in the research community is
necessary for efficiency of scientific researches, confirmation of
the research results by other researchers and guaranteeing the
reproducibility. In order to use genetic resources developed by
other researcher without worries, quality tests of them is
indispensable. Our Division provides materials with ensured
reproducibility under rigorous quality control 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

Gene Engineering Division

quality tests such as restriction enzyme mapping and nucleotide
sequencing on the requested individual 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 performed at
deposition and before provision are shown in the web catalog.
In our records, approximately 10% of collected clones have
some errors such as 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 removed resources that

were impossible to be corrected.

(3) B FHRl DIt

YETIE, EMREIETFD80%Z71/3—F % cDNAVH—
V. RUA, BEYR—FRYL VAHIIV, ARATLA
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IINLOT LDZIEREZ I N—F B BACTO—, I
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VF G B R B X — (http:/dna.bre.riken jp/ja/kensaku)
*®. KEGG (Kyoto Encyclopedia of Genes and Genomes) 7 1T
LTHETZEWARETH S, i, WL R—2—IC
AT RHNEEE (K1) KUV T o—EDIa—
V. BIETREARNIZ— T LREN B TEAR TS
AIRTO—VEREHOV Y —F Y — )V R L TED,
ZNHDHEWMIEYY —ARRAR—V 2RI THFEa3a=
TACAT THERAEE LTS,
SEEICRMMREOZ N 7)Y — Ak, FiEFTEEIN
T3 7RIV FEOE Y AT RE 7% Akalue, MIRREAHIZ E=%29F %
Fucci 71—/, & hORKIE & VYU HLA AR 7 FEHANY
Z— ERDOR TGS REIED TR A —F > T
ORI 2 /v ARG R~ T LERxy v T—o
OYxZheheDNAZH—2, BN T ABAC/H— 5%
DOHFRNDY —AETH B, FHELORMII, 1,6051F. 30
I, ZEN 603 BB L Tz,

(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 T
thermophilus. The clones can be searched in our web site at
http://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 (Fig.1) 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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M1 \HRZVINVBEDTZRAZIN7O0—> (BEASKETEVIC):
Fig.1 Plasmid clones of fluorescent protein (clockwize from upper-right):

Midoriishi-Cyan (MiCy, RDB15239), Azami Green (AG, RDB15228), Chimeric yellow (Cy11.5, RDB15706),
mVenus (RDB15117), Kusabira Orange (KO1, RDB15311), tdKeima (RDB15232).

(http://dna.brc.riken.jp/DataSheet/ GRP0050e)

In this fiscal year, 1,605 items of genetic materials were
distributed to 603 institutions in 30 countries. Frequently
requested resources are recently deposited near-infrared luciferase
Akaluc, Fucci expression vectors for monitoring cell cycle
progression in living cells, expression plasmid of human major
histocompatibility complex gene HLA, knock-in vectors for the
regulation technology of protein degradation by the auxin degron
method, comprehensive genome resources such as the Genome
Network Project Human ¢cDNA clones and B6N BAC clones.

FR30EEDREREIRDORE

Development of Technology in 2018-2019

PR iPS HIREIX. Rl bEE, v ry—L E
TIRERHET AL T, RO FERFRIESBELED
BRI DT EDARFENT WS, EHIC, EELFEM
O MEIREEZ AT HIE TE UL, IO EIRICKELE S
T%, ZTTHE4LIE. CRISPR/Cas9 7/ KRR 72 FHW .
IHMERARCIRBEIC R IS RIS B~ — A — B fd
NN IPS HIFICE A LTz Mfa bk 2 E L U7z, RS
BAFEZE M U iPS HIE B JRR M AT B R - — L & FL R CHINE
MBI HES B R ORI ZI TV, TNETIC10E (A
TOEAMBT, MiaD LIRSS Tz — A —#E a1
DOFRBEFRER L,

FRR26FEENSEBRE YA RS EHEL T

CRISPR/Cas9 ¥ A7 LRI LT/ Lt~ o A2 fEH L
T&eo INXTI/VITIN, RER, /v 702 78E70
R EEB LTz, TNED Y AT DU T International
Mouse Phenotyping Consortium D—Ez& U T ZREIY i 72
&, EXT—2ERENTWS, ZEEICHEEWZ L.
WKLY LRI I 2B E 2 RIS AT 5729,
HAFv—IVA « U=t E DILFEIIFE ORI T, w7
EANDESRELEIC KD EADSEMBE 21TV, MEZEDR)
BlziEDdlz, /w77 I MIKOBIEL KB BIETFICDOV
T Ay 7oya b/ v o7 I I ARME T 57
DD ENHREBIL AL ZHFEL TS, TNETICH
FREMNEEL T CE e —HDOA V2 =T v b BRUA
T 2=y M A SO Z LS T, CRISPR/Cas9 >
AT LAWY AT MREICB I 2 EHREH2£LD
7z L € a2 — i X % ¥ % U 7z (Ayabe, S., Nakashima, K.,
Yoshiki, A.. Off- and on-target effects of genome editing in
mouse embryos. J. Reprod. Dev. 65 (1): 1-5,2019),

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 accelerate 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 10 cell lines expressing a respective
marker gene under the differentiation conditions.

We have been participating in the project of the
CRISPR/Cas9 genome editing mouse construction together with
the Experimental Animal Division for last five years. We have
successfully generated 70 strains including gene-knock-out,
point-mutation, and knock-in. These 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. and have examined the condition of
electroporation with using the freeze-thaw zygote. We are
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 constructions, production and
purification of guide and Cas9 RNAs and genotyping of
candidate offspring, consistently. We published the review
paper pointing concerns on mouse genome editing with
CRISPR/Cas9 technology (Ayabe, S., Nakashima, K., Yoshiki,
A. “Off- and on-target effects of genome editing in mouse
embryos”. J. Reprod. Dev. 65 (1): 1-5,2019).
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NTEEE Akaluc DFEBNT Z—DPYRICHTIN, £<
DIRMUKEN D o Tz TERDRZIVDEYPF T AT LI,
RAFEEOEBREMENE NI RED DTz, ZT T,
AR R e > 2 — D EIGBUh e d, SRS,
BROBAERNFEKZEOWE R4S O FEREIBFZEIC K DR
BN SN T N T EE Akalumine & Akaluc D FAFE X
N7z Akalumine & Akaluc DFHA G HRICK BT IRINDFE
Hlc ko, L EF-EYERERZ IHMRERICEISiTEDTE
MRENT NS,

The expression vector of artificial luciferase Akaluc was
deposited and has been distributed many times in this fiscal
year. Previous firefly bioluminescence systems had not been
strong enough for imaging signals in tissues deep inside of the
body because of low permeabilization of substrates. Drs.
Atsushi Miyawaki and Satoshi Iwano of the RIKEN Center for
Brain Science, and Shojiro Maki of the University of
Electro-Communications developed an artificial substrate
Akalumine with improved tissue permeability and the Akaluc.
The near-infrared signal provided by the Akalumine and Akaluc
enables noninvasive signal observation in tissue deep inside of

living animals.

Gene Engineering Division
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Microbe Division: Japan Collection of Microorganisms
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=£ 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

2018 FEEE, 20 EDEDSEE DMV D ST
R Tz, TNHITE. NA A ARG R E 7o)
R BIEY). FREROVBEIRERICE <MEYHE DB
BOWMFICARZED, L hOEEMEY DRI
{HhnftifiE% & 7253 MAEY R E@EOMZEICE b D
DEEND, WEBOD T HLENENDSDOHFLTH-
720

VETIIINETIC, WAEYHEOEHEL L2 TH 5 11
HERR ) L2 NUCHIR T B REOUE R RIS HEE L, R
WCHIE » 77— 7 - BERFO FEAERR OB T iR /K HE
DOHINIZENT NS, FEHERKIT, B I EIRPOE R TE R
W ENTED, [l mHnENZY Y —XTEdH
%o WEVIORBIIZBEENEICH B, THUIREL Tt
BER o 2 HERREMEMENFEEL TS T EICK
%o ZREMAYIFROERE) Y — A Y RIS HE N T
B, EEHEOMRRICEEEARE R RIZL TV,

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

carbon or nitrogen cycling in ecosystems, isolates from

commensal or symbiotic microbiota associated with human
body, and value-adding strains for fermented foods. 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

I LT MEIRR I, IRAEI OERME, SN
JRERBR, rRNAEE FES DT I K ORUE L7232 A M
HEREMLUTWVS, $11%DZ AMEWFET, ¥ROED
BAEGOAUSENRHEIN, COSBOKLEE 2
EUTHE R FE L, chicky, IFREERERERE
WAy — X2 F T B EOEN N e SFRbICE
HZRIZLTWD, £z, MBS AT A FOEERHIET
$H51509001:2015 DFLEF 2 #GTEIF L. ZDFEEE T TOD
HEARIC KO BEERHIML T, mVEEEERES 21
BHTW 5, BEELTMEIRRIG R, SRS, Bk
e 8O 2 BHEOMRIEEE VTR eI M E H
LT3,

(2) Preservation and quality control

On receiving a deposited strain, JCM extensively checks its
viability, purity, and authenticity. Near 11% 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, #927,000 D EMMZ RE L. BHFETFETH
4,000 DIEMIRRZIRILL TV, TDHHDHI30% I EHA
DT, 2018FERIE 33 HEANRMIEL TV S, $20% DHE
FUIEFIBENDLEDTH S, MEMBRAFZDHZHT
— ORI b EE R AERR I, TR0 7 B
FREDDYROREMERSTVS, KIS THAEY
ZEBEUTCRMEZ LTV M, MEMDS /L DNA &}
BRCEE T RIBIFE L HE TR L TS, YZOMAY
HzMA Ui, BRI TS0 MAKREINT NS,
I 80 D NBARFFICE Y Z DOMA WD FIH & iz,

YETI, MEYMKORARNERLRADT, FHEHER.
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
MO T, VY —A RIS 25O MM _LIcEDEN S,

(3) Distribution

JCM now holds near 27,000 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 33 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
RIKEN-BRC. Using JCM strains, 560 original scientific

i f

®1 £ REZRT COHMEMKDORE A REAOHEMKD RIEEIEFED

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

distributions.
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Activities in the RIKEN BioResource Research Center

papers have been annually published in these years.
JICM

strains are also used in 80 published patent applications
annually.

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

strains are also used in 80 published patent applications
annually.

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

FR30FE DR

Development of Technology in 2018-2019

LUF oY)y — ABSE O BFFE « FAl AR ICHE O H
ATWV5B,

(1) BREEE R OWIIRICE T 2 HTHIMAE) Y — XD
F

Q) 7/ LY RS RO R & MAEYY Y —AD
i hofifeodra

Q) A D 7K - [FIGE - B ERR. VY — AR
REHLR A D FFE

(4) HERTZMEY) « FAEAE ) O b B & RS Rl
DEAFE

HUBRERET O N DIERAC B S M), FRERRE D
gt 7oA v — AL LT, SHEE - &
RO EYI B OFEAME 2, NS OBIFEEL
HEHDVIFHSHEL, RO - FAEZITV, B

ZROFHEZRBL TS, BliLIMAEMKRDT/ L
FLSIE 2 R 5 L TN T — ZN— RS D BIE IR B 72
LTW%, oo KOKED @O R4
TGO, > 27 IV)IVTDT/ Ltz
M UT 3R s DS EMEY) O BEREMFI 2 92 L T %o
EFOSEBE T, 7/ LFEROIT O, VY —ADKS T, B
HERRDT /) LEFTICDO W T DR E R ELHMCFRERL T
%o

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
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
environmental issues, health science, and others, we isolated
microbial strains from various sources, identified, and
proposed a number of novel species annually. We determined
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 proposal of genome sequencing of type strains, genome
analyses of JCM strains, and introduction of strain holdings
of a group of microbial species.

FRB30FEEDFEYIA

Topics in 2018-2019

R, B, ERS. LMo ERELT, k¥
HICB IR EBYEO—DT, FEAL RIS
PSR ENTVET, HERRIE(LOMIHK R KL
DEBDI=DIC, WAAAZFHLT, BREEDAE
W7 DT E - ilis e E T o AOBRENM G ENT
VWET, ICMTIECNETICHERERHAENSZEHD
R LT, 2O ZIASMCUTEE Lz, H
WK, BEARE, IHBERZEDHFEMS T, N
SO RO IS, ShERINCIE 2 42 7 3 B IRk
RRLE LTz, BRIZIEZCDELEZOWMAEYI T,
TN A=A MOPEENFESTZ LTIV aA—ADMERLT
FHEN, MOMEOF T IV a—ADTEE S N5
LB VIRFEAHOETH, A AT AR DT
R CHEFvn—REF )NV a—AZIFIZFEEICHDA
H, WIEZN R B EET HEE 3P JCM 24594, ICM
24574, JCM 24575) R LE Uz, TOERNE., REFEMH
Hro o B2 IS DS R, Cystobasidium |8\ )& T % Hi

Cystobasidium iriomotense

X2 BREGELNSHBLSERFL. F70—-REYIVO—X
# [EFFI TN IA RSB s A S B I BB Cystobasidium
iriomotense JCM 24594 (f£) &£ JCM 24575 (£)

Fig. 2. Yeasts isolated from Japan islands, and Cystobasidium
iriomotense JCM 24594 (left) and JCM 24575 (right) that
consume xylose and glucose simultaneously and efficiently
produce lipids

HTHBIENRENTT=8, Cystobasidium iriomotense
LB LELI,

Lipids are important raw materials for industrial production
of various chemical compounds including foods and
medicines. Bioconversion of lignocellulosic matters into
lipids by yeasts can achieve greater reductions in CO,
emission than petroleum-based biorefineries, to contribute to
global warming limit. We previously isolated a large number
of yeast strains from Japanese islands. Among them, we
screened the strains and discovered three strains isolated from
Iriomote Island, JCM 24594, JCM 24574, and JCM 24575,
which consume xylose and glucose simultaneously and
accumulate lipids in a high content. Most yeasts preferably
utilize glucose in a mixture of sugars and commence the
uptake of other sugars after glucose is depleted. Therefore,
the three strains are advantageous for lipid production from
lignocellulosic hydrolysates. The strains were found to
constitute a novel species in the genus Cystobasidium, for

which we proposed the name Cystobasidium iriomotense.

Microbe Division: Japan Collection of Microorganisms

BEEE AT IN\—1RK
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RIKEN BioResource
Research Center
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Integrated Bioresource Information Division

=5 /& B8— 2w
Yuichi OBATA, Ph.D.

MERGLTIY—RDMERL] ERENDBELSIC, NAAVY—ZAHDRROREELTHRET B T8IC
MER ISV ERARNEERZTHS, FEBREREETIE. N\MFVY—RAEHEPLEEDFICLHREN
D OMENICHITERTBHIC. NAF)Y—ADOEHRIBR. 7/ LIER. BERIBERFDO/NAA)Y—RE
EIEREDRL. METHARMBEARETIEEDIC, £ 2—DR—LR—IFEEE LT, N(F)V—R1E
WEHRICRETS, HEBERBARZRIE. N\MFHVYV—AHARL/Z—DOFZTHZ/NAA)Y —AERE
2D—DNDERELT, UTD32070O5 5 LICEVIET,
MNAA)Y—=RAEBROAZ 2= —23 Y —ILELTDR—LR—IDILTE
Q) INAF)Y —RABERIRT — 2 RS - EFMEEE1L - IR RSF DA ZERRE
(3) KR T — 2R R U T — 2 e RS DA 2SR F

As it is exactly said “No data, No resource”, “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) Homepage contents

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

(3) Big data analysis and its visualization as follows

|$&%EE@&%

Development of Technology in 2018-2019
NIN\AFV)Y—=REBRDAZ 2=y -3V —)bE

LTDR—LN—I DT

INA AV — ZIERIZ LTI T, Web X— I3 D73
BEZRIZLT0S, NAFVY =S Z—D Y 2T
A MR LECEM TS blc, KSR, BEESF. B
FERSOHRO=—X, 5T, MR 25 e
ZIERT BINAF VY —ADRNGEE, FLEDY—AFIH
Z=RIEAB AV T Y REET. TK30FEIR, H—
LN—YDFS{E (SSLAL) Wizl T4ho7, iz, 2—Y—
KRS 27UV IDEEREDETHIHIC, aVT
YIS EENS I ST — N —Hpka 7Y 2 <
BIZDDREAY TV RENOX 2 TR 57z, e, F)
H#EERZFHNT, FVY—ARFEDSHHENDA—)L
Za—AREOEZ 191, DN14,486 1—HF—ITH LT
??7;:97‘:0
(1) Homepage contents
For the dissemination of bioresource information, the website
plays crucial roles to promote uses of bioresource, by carrying
resource catalog, window of the collection and distribution of
resources as well as advertisement of resources to potential
users. We operate workflow of homepage development to create
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 2018, we worked
on the encrypting (SSL) of BRC websites. In addition, in order

to make the web-contents more secure, we addressed the
“mixed content” problem of the BRC websites to eliminate
contents derived from non-encrypted servers. We distributed
e-mail news to 14,486 bio-resource users in total for 19 times.

(2)N\AF )Y —RBEEIE]RT — 2 E - EFFEEL -
HERTIRZRE DR

INA AV —ZPEN T — 2 OVERK - FE(5. WTICZ D
M EFE 2 R T 270 Ot K U EHE L OHEE
ey, e SR BREE - EIRE O H B T O
INAF VY —ZFI ARSI G Tz e R 7 — 2R 7 7
F—aYDRFEZ1TS,. World Wide Web 1Y — 77 1
(W3C) DVHE LTz Web ICH1) %7 — X i & O fH R R e
Resource Description Framework (RDF) IZ 5D W T, /N1 %
UV —AEREA =TT —2EUTRIGL. LRl nty
PRDOT = 2RO EIE Hi59, P304, RDF
BANIC K227 AZa Tk, B EBIC T, A&
057 —ZRDFALNA T 54 URER 2O, SAEYIRERL
HRaksRl, BB OV Y —R LT a b &A1 T1ERE
50Uz, iz, Avbad—c kRN /57— a %k
170, XU A 1670 5% CCHRE D) | #AEY) 1 5838k (O
B . T — 2= KO ICBIL TS 1 Uiz, ThUckD,
BAELTY U A5982 R M, MY 14,824 KICBILTT/
T—avhr iz,
(2) Data integration and standardization
Establishments of informational technologies and
standards for description and integration of
bioresource-related data including biological
characteristics, genome sequences and images are crucial

- Over view of

EBRC Integrated Bioresource Information Division

New Division from 2018 in 4th Mid-Long Term Plan in RIKEN

Expansion of use of bioresources by IT: “No data, No resource”

Integral use of data to bioresouces toward solution of human problems

Three programs to accomplish our mission

(R&D)
'{‘ Big data analysis

Analyses of data of genome, disease (R&D)
symptoms and images to development Data integration and
novel use of bioresouces to contribute
in significant study area (e.g. health
expectancy, disase, homeostaisis)

tissue and

Collaborations with: _individual e

w rn . Database Center for | Family history = o
Z52:=5 Life Science Life style ! variations

® 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 datas

for accomplishment the Division” s mission. We develop
data integration technologies to improve informational
infrastructure enabling researchers can easily access and
use bioresource-related data in the big-data analyses
toward the era of the data-driven science. Based on the
Resource Description Framework (RDF) which is a
standardized technology on the Web recommended by
World Wide Web Consortium (W3C), we aim to
disseminate bio-resource information as open data to
contribute data integration throughout in the life science.
In FY 2018, we developed a pipeline to convert
bio-resource catalog into RDF, and completed
prototyping for microbe, cell and mouse resources. In
addition, we annotated bio-resource phenotypes for
mouse (1670 strains: extracted from literature) and
microbe (583 strains: extracted from database) were
completed. As a result, annotation was completed for
5,982 mouse 14,824 microbe strains.

(3) KIRIET — 2R R M R U T — 2 AR R T FD
oiaHEE

FiLDE YT T — 2 RITIC K B W7 I b RE > 1L AR D
ez A, TOHITEHZHEE, BRTRBIRT —2IC
HOEBINIE T A% EE LTHARBR ORI Z i
97— BB k) ORI E T 5 2 HER
T K31 4E JE &, BRC A2 [ 5 International Mouse
Phenotyping Consortium (IMPC) “\, 16 R ¥ DT — XA,
EIE47 2470, THUCKDBRCOEMLIzT —2iE, &
P8R ML K324/ 7T — X2 R A&k olk
(http://'www.mousephenotype.org &K D INBi) ., F7z, KBIHI—
KB OFARIEOHFEI T & LT, IMPC 12K 3,100 22
HRMOMHN LB T — 22 077 v T—a b
ICED, Aoy —TERIEN T 532 O LTI OB
RIS DWTIHAL, 345D KB (60 kD KB
HERE) D ORERE NS 3,686 DA EAMHBIL— V2L,
FKHIREHI D FEA FiT & LT phenotype-phenotype association
pairs (PPAPs) 7 — X DEFRB X OERZT 175572,
(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

Improvement of
homepage contents

*  Wider dissemination of bioresource data g m on g 532 ontolo gy-anno tated
using Resource Description Framework

(RDF)-related data integaration
standardization technologies
« Participation in global data integration in
the biological science
Gene, cell, +  Collaboration with medical data

Integrated Bioresource Information Division

FY 2018, we sent phenotype data of 16
lines to the International Mouse
Phenotyping Consortium (IMPC), in
which BRC participates. We also made
47 correction of the data. As a result, in
total of 98 lines of data sent from BRC
for 3.24 million data points and released
form http://www. mousephenotype.

Expansion of use of bioresouces  org. We also work on the evidence-based
by improvement of resource
catalogs and advertisements

phenotypic associations across the mouse
phenome. We examined relationships

phenotypes by association rule mining,
using bias-minimizing comprehensive
phenotype data from 3,100 mutant mouse
strains, and derived 3,686 significant

o Integrated Database of Clinical and rules comprising 345 ph enotypes
- . " Medical d ] - Pathological ' Genomic Information (AMED
ﬂ RIKEN-centers including AIP edical recor diagnosis § ( )

European Bioinformatics Institute
i+, National Bioscience Database

covering 60 biological systems. Further,
we defined a set of phenotype-phenotype
center  association pairs (PPAPs), as a module of
phenotypic expression, for each of the
345 phenotypes.

BB & A N1
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NAF)Y—ARBEBEZHEI-VE
Support Unit for Quality Management

Ve
JINA AN —X

150 5901

BUREAU VERITAS
Cartilication

of BRC, Dr. Yuichi OBATA, BRC Director, established the new Quality Policy
dated on April 1, 2018. We promptly issued the revised Quality Manual (15th
edition) considering this Quality Policy. Furthermore, Dr. Masatomo
KOBAYASHI, Deputy Director, has been appointed as Management
Representative in charge of the successor of Dr. Kuniya ABE, Deputy Director
extract since October, 2018.

[Auditor] BVIC chief auditor Mr. Eiji ISHIDA (Team Leader).
Object departments] BRC Director, Management Representative and
QMU, Cell Engineering Division, Microbe Division.
[Object Quality Manual] BRC Quality Manyal 15" edition.
Integrated evaluation of the audit findings Z’l
a. Conclusion of the audit

N\ bio-resource. A goal for quality was established in consideration of the ORI EIERE L. ik MDY — 22— v T EF B DA N\
1 "ﬁE E EE% i d h division, and this was turned to the final goal i N i >y TR ORI, 1
. |3F, (30FEED (S o msah i, s s Qe SISO () Accelratan of Total Quaity Management, and cutivaton of 1
\|/ ACtIVItIeS In 20 1 8-20 1 9 ?n%gghggéngQ%ft%tégffé é? ?hlégahggt?ezrs?vzvﬁfeem%? ftc\sa\jsegbggrz,}ég We grew up 1 staff as ISO Management Representative, 6 staffs as an internal \|/
S (11090012015 EE 758, E90: BIBER AT LOBME ERIR that he Tevel'of the quailty obiéctive process wouldrise when ity audior nd) sl gs A (nermtional Ay rapor Association) 2
o -y N T~ ) o~ AL — 1 3 IN = a5 = .
@ ﬁﬁ%iﬂ%@gféﬁ Ea 5 ,D NV AL T8 /*%f‘r{@i};i D%\éj}ﬁtbi‘ 2018(5154}% ¢ fiﬁu”i? tj?bﬁ% 4 ,E;ﬁl:Pﬁ,H;q GULE ;:Soglrsllgrererll%ztal?ieorrlll%%r\l/si;gvzeﬁb(t)lrlgugn?;lvfggﬁ\é%ment, even though BRC completed ISO 9000 Provisional Auditor Training Course. Moreover, we have &
" %150 9001 ﬁgﬁ%ﬂ%\ %:Eji 304E5 24 H K% U 25 [1IC 323K B**éﬁb‘—rﬂﬂ,gf\ ﬁ@%?)ﬁ%‘:““£1\/fﬂ;) Y —ADRIIE 22 S ik e. Com %iance including statutory and regulatory requirements addressed the leadership cultivation of competent successors through g
i LK1, MNEARLOBETAR Lz, ZTOME, EBIELE Lfﬁﬁb%ﬁ")fﬁfﬂf LT, mEHBIE SR OMEE% ’ P i 9 9 fy req H On-the-Job Training and the active participation in OFF-the-Job Training such 2
% 3 o g 1 . o~ =7 = ey T Ty p In the scope of this audit, BRC addressed the regulatory compliance 1 2 particip: FF-1 g S
B ROTOTHA—7 T 221 5T &<, IS0 9001201,.3@ =] FRUTRIESN, T4V DG e HEERIC M TROEN T includin ]?\Jagoya Protocol, the control of security export, the IATA as “ISO Continuous Performance Development Education” =
] DRl Z MR, FHRRG D SRMS IS UTc e8RS OB se 1 L Wi, HBEO7T=<Ic D0 T —#OF v L > IvT)VigT =< aviation dangeroUs goods and the intellectual property protection, and they 1
5 Joo FBEMEHOBMBIROLEID, TARERDT—EH oM, Bk UK RE TV, IR always kept managing the latest edition. And BRC gave weight to ethical 5
S (A HAE] SER 3045 24 H R U 25 H MR RO THEN, BELERICH T FB 2 Mk S correspondence to handle the cell of the human origin, and the structure of {
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ISO . EFZE#{Li%H#E (International Organization for Standardization) A EE T EMFE—RE T, 1S0 9001 (3R E IR

BIRTAV I RTLDIFETH B, 150 9001 DFFFEIE. IEHFBRCH

BREDNAFVY AP —ERE—BLURHITBENH

HBTLERITBEEDIC. EBFTOLADEEL, AEEFEDER. BENERROHDEESEEERHTEILDTHS,
YHXEIZYME, 1S09001 IRV AVF/RTL, HENGEEEPRTREEROEREETIFICRIZIVESLZ)—FL. &

EHEEFEZBLTAMEZETRL TS,

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)”, will endeavor to take all possible measures for Quality
Management System (QMS), Total Quality Management (TQM) and Reliability Engineering (RE) focusing the quality
by design, and encourage human resources development through facilitating some standardization promotion

programs as well.

Gl A% ] 1S0 9001:2015  (JIS Q 9001:2015)

NHEMEEE IO AOL NV ED B LRSI LT,

c. Effectiveness of

Any nonconformity was not found in BRC QbMS in the scope of this
audit, and it was verified that it was conformable to the criteria for the
audit such as standard requirement items. Moreover, there was no
serious problem to obstruct ISO 9001 certification as for the practical
otperation appearance of the system/process, and the
effectiveness/validity as well. As a result, the continuation of
certification was recommended, and the purpose of the audit plan was
also achieved.

b. Effectiveness and reliability of internal audit

The latest internal audit was carried out in February, 2018, and it
reported six of nonconformities and eleven of the opportunities for
improvement. Every internal audit was being carried out after an
internal audit program and an internal audit enforcement planning
document including an important audit policy were determined. The
latest important audit policy involved the self-survey of the inspection
process in BRC organization in relation to the correction treatment of
the office work and the illegal problems of the Japanese enterprises.
The follow-up of the indication items in the past audits was being
carried out securely as well. All the members in the audit team

ositively took part in the audit, and were conducting their inquiries.

he corrective actions to nonconformities were conducted without
delay. The audit was i’udged to be working effectively.

he management review

BRC quality manual says the frequency of the management review is
one time and more in a year. In the same way as last year, the 20th
review for the first half of the fiscal year was being carried out on
November 27, 2017, and the 21th review for the second half of the
fiscal year on April 12, 2018. The activities conditions of QMS were
being reviewed carefully in the interval of the half a year. The
instructions from the viewpoint of the compliance were exactly being
conducted, considering the change of the domestic measure based upon
Japan's participation to Nagoya Protocol in August, 2017. These
management reviews were working effectively.

d. Effectiveness and progress of the system to meet the

golicy and objectives

he ualiﬁ?/ tpohcy was newly set up toward the goal achievement of
the RIKEN fourth term middle long-range plan (started in April, 2018),
reflecting the origin of the organization and the advantage use of the

the confirmation organization was confirmed functioned as well. The

() BB, RURRIAVILE2—

18 [ NEREEE N U 19 [BINEPEE A 2. 1SO 9001:2015 DFTEKEIH
AR OHEE, HBORF. ta—~YIT5—0M1EREDEHER)
QMS AR D g iR (B B 0OIBBRIC V) 7= e (R & Z L, “FK 30
F2 ARTER3IFE2 HICEfELZ (K2), £z, BRCEYZ—EMN, H
20\ AXTAY L a—FFHK30FE4H12H, TR IAVR
Ea—2FR30FE 11 H19HICHM L. QMS DekEDHES N U ZEH D4
B DR FZHEL 72,

(3) Internal Quality Audit, and Management Review Conference

Considering the new requirements under ISO 9001:2015 (for example, actions to
address risks and opportunities, to leverage organizational knowledge, and to
prevent human error) and the latest context of BRC QMS organization (the transfer
progress of the business along with the coming retirement of the competent staffs),
we carried out the 18th Internal Quality Audit in February, 2018, and the 19th one
in February, 2019 (Fig.2). And BRC Director reviewed the QMS on April 14, 2018
(the 21* conference) and November 19, 2018 (the 22™ conference) in order to
assess the opportunities for improvement and the need for changes of the QMS.

(4) 1ISOR R I AV M RT LR DK TR

ISO/ITC276N\A* 77/ Yy —EMEBEH R MNBIFE P D [1S0 20387:2018
Biobanking - General requirements for biobanking (/31 47N> J filidk A )1 DFR
TEBIKE) 1. ISONEC Y %Y AV MY AT LIl T F A b (ISO/IEC Directives
Part 1, Annex SL) DV FR &7z [1SO 45001:2018 B2 i< 2 A
VRYRATLRE, SHRONAF) Y — ZHEEITHET B E RSO R
BizFiaE L., FTNBEGREICE R L,

(4) Horizontal deployment of ISO Management Systems framework

We have promptly shared to the staffs concerned the latest movements of the
development trend of the international standards that might influence BRC
business soon, such as “ISO 20387:2018 Biobanking-General requirements for
biobanking (developed by ISO/TC 276 Biotechnology technical committee)”
and “ISO 45001:2018 Occupational health and safety management system
(comprehensively made up by ISO/IEC Directives Part 1, Annex SL, or
management system common text)”.

(5) EWRBEEEDHE, KU BRAMOER

ISOEHEMH 1. WHEABBERKH 64, IATA REMZEMRY O
HIEBRHE 3 BEER U, iz, IE 1 £ 1S0 9000 /1 B #AUHE I —
AZERMET Uiz, EHIS, OITBE ISOMKTHIIREER 7T DRI E

GRZEEPH] 781 AU — 2 CEBIEEE) OUAE - (777 - 24t . 25 L EREEEFE ST 7517V ADKR problem of the compliance was not found in the scope of this audit. e < S N
(e s, EmROMamE B R ORIT . 13 B i B 2% [ M i L1 5 7, o the management Syatem Provement for effectiveness BSE A N—18Ak
(FiA) o (F—LV—%—) BVIC A #r] THEFRAS IATA i ZE fE R HIE . FIM PEMEIRE S > 75 1 77 > ZIESF It was observed that BRC committed to make use of ISO 9001:2015 Members
(FAEARIBM] BRC L 2— K, EHETEHER ORIy ZIFEICEBEHEIN., T XNEETHANCOWT IRz SQMS? in the RIKEN fourth term middle long-range plan period (April
SRR, LR B LT, € MIROMIE RS 7 I 6 R L. S3018 through March 31, 2025) and addressed it in the whole @21= M [Unit Leader]
[FA SR E Y =27 )V] BRCHES =27 )V 15 RS A HABEREL Tz, IV T IA4T7 VA LOREN - % organization. It wasjudﬁed that the validity of QMS of the organization I=v nit Leader.
[EaE DT G SHEIFIIRE N> T- was improved continually. BRC focused the relations with the research TR A Hisao MOTEG!
2. BEDES ‘f‘“‘7 2R ‘/MIL“/Z? L\E&Oﬁwﬂﬁﬂﬁﬁﬁliﬁiﬂ&UﬁﬁE“ community, and was efficiently carrying out the collection, preservation, ..

SRFEAOFPICHNT, HHEY 2 A P AT LR
BREIZRS, BRRERFIEFOBRAREISEALTOE RS
SN, Fle, VAT L/ TR AOFMANRI, Aot/ 24
POV CERRAIZIAH T 2 BAHZRIIMREN TN o7z, o
CERAE MR 2 HERS 2 L L BICHR ARTEITR LIz BRIDNER SN
a0 B, _

b. AEFEEEDH M, S5EK

ELT OB I3 201845 2 FICEMIL, 6 1F DB AE A,
1R OBSCRIE S LT 2, B ONBEER TN
TO7S5 L, NEREL A SR e B B e T
SEMIL TNz, SEIOHELAFHE, FHFORFELEE HAPE
OAEMEICEELT, HMICBI2ME 70 A0 H D LUk
ZANT Wz, FGBEOEAROBRHEHO T 0—7v 7%
MEFICFEML T, WEHETET — LA NN—ERENVENT S
BELTZMLTVREDTE, WA DIEMICH T EED
B ECEBEIN TV, ThbXD, NIBEEEIEAMNCHEEEL
TVREHMILTz,

C.IYXIAV L E21—DFEME )

A= a7V TR EILL EORM#E EHTND, TOLET
WIHEERIBRIC, 2RO 3TV AY ML a—RE i (5520 )%
2017411 H27 H, 85211012018 F4 H 12H) LTz, L.
THORETQMS DIEFHRN A T &I L a— LT\, iz
2017 8 HIC AR A S i€ HOMKIE L & > 7z & TN
EOEEZELDD, AV T4 T7 Y ADBENDOFERENH
TN TV, IARTVAV LR a—IdENCHEREL Tz,

S RA 2T 4P T, HLRR I BRI AR 4 1 Fh B 1 51 ol S
(2018 -4 A1 H~ 2025 43 A31 HETO 7 4D HELERICH
DFAE T, 1S09001:2015(QMS) % 1E I L T & WS B 7 75 1)
Pl MR R CRRBIYICDHEN TV B IR R TE Tz, &
NHE0, HAKD QMS DEZEIEHkEEL TUEE SN TV B LT L
Too MIFEIS 2= 7 LORRMZ EMH -
N AT T e Sl " ,
) —ZDUEE - (317 « JEALRhRIC T o
BLTV B mi phre B, e I 99 |
LTI, WEEL S R LIcMnc A '
&Y. MEEMUEFICnITICT D
PR ST EBEA T R

L. R | a7T, N < =
Vo AWEE L TBREINSETIC, &
ERRZ DR H 5. C’I”LBE,E&@EHWC Fig.11SO 9001 Surveillance
DB A AVY —ABEOERHFROIA L TH DL BIF LIz,

(1)1S09001:2015 Surveillance Audit

BRC took ISO 9001 Surveillance Audit bly Bureau Veritas Japan Co.,
Ltd. (BVJC) on May 24 & 25, 2018 (Fig.T). 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. Then the renewal of the certificate corresponding
to the change of the organization name was also completed. The
following is the summary of this audit report.

Audit dates] May 24 & 25, 2018.

Standard conducied against] ISO 9001:2015 (JIS Q 9001:2015).

Scope of supplyl] Collection, Preservation and Distribution of Biological resource

Industrial classification code] 35.0ther services, 38. Health and social work.

and the distribution of bioresources, following the principles of “Trust,”
“Sustainability” and “Leadership”. It was observed to be good. There
are two major issues. One .

is that the introduction of
ICT (Information and
Communication

Technology) did not
proceed toward the

improvement of the
business efficiency, though
there remained

comparatively much of the
paper-based posting jobs [€2 SO 9001 EREE

Just as commented in the g 5750 9001 Internal Quality Audit

previous audit as well. The

other one is that some of bio-resource products needed much time to
register them as a product under the influence of the characteristics and
depositor’ s convenience (there is a case beyond several years, too). It
was observed that a solution would be sharing of the registration
progress information of a new bio-resource product during this long
time.

(2) MBIRI AV AT LOMBES

HARE A N OBFF K DAARRO TR B R B E 2. /NME#H—BRC
A—ENHE AR HIE Uz CER304FE4 A 1H) . COMMWE A Z2E
LTz, B~ =27V (5 15 W0 %2 /e SFAT U Tz o TR 30 4F 10 FILARE
FEAIthEIE > X —EO%TE LT, IMRIEREI Y 2—ED, ISOEH
EEEOERZL XN TS,

(2) Design of BRC Quality Management System
In light of the change intention of BRC’ s organization name and the future context

@ EIEEH(EE [Management representative]
FAlER S+ Kuniya ABE, Ph.D.
/]\#k TEE5 Masatomo KOBAYASHI, Ph.D.

@ <>/ \— [Member]
BRAT BE3E Emi lIMURA, M.PH. BB & F Masako TAKASHIMA, Ph.D.
BRA Bt Toshiya IIDA, Ph.D.  ZEFH &1 Kanae KURITA
B&A 1M F Naoko ISOMURA  FHH #A3E Yumi OSHIDA
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Activities in the
RIKEN BRC

Bioresource Engineering Division
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Atsuo OGURA, D.V.M., Ph.D.

HHARETIE. EMBRCHEVV—A, HICERIMESURMRZSVEEL A 70ITTlERHitE
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

|$&%E§®&%

Development of Technology in 2018-2019

(1) AR fEiEY O— > FilT DR
UM O— Tl EHBBRIOERNSAER
LR DT BIRINS, ZORREHSNCTS
feHic, XA 7u—VIpRICE T 517 ORNA
(miRNA) OFEB MR LIzE A, Sfinbe2 BinT
NEBICAETE T % miRNA 75 A X — (Sfinbt2 miRNA) DiE{r
FHOREDTHELTOBTENHEN 5Tz, Sfinbt21E
GTRRERBA YTV MEIE T THD, Tu—Viiic
BUOBZAYTVVEREEOMENRBINS, ZCT
Sfimbt2 miRNA DB 7 LIVKO R A% FINT, miRNAH
REZPHIELa—2 AR ERILIE A, hiEER -
TEREILICIE R IR DT AL MM IR o Tz,

miRNA KD

Histology of some KO clened
placentas was also corrected

IO—BRBIE EEIRB G )N TEHEN S BRSO B R £
L% (). Sfmbt2 miRNA /w7 7 I MKW 70— VBREBIZIEE(C

EIL(EL),

Figure. Cloned placentas are characterized their enlarged size
(bottom left). By Sfmbt2 miRNA KO, their size is decreased to the

near-normal level (upper left ).

(1)Development of mouse somatic cell nuclear

transfer (SCNT) techniques
To elucidate the cause of placental enlargement (hyperplasia) of
somatically cloned mice, we investigated micro(mi)RNA
expressions in mouse cloned placentas. When we examined
miRNA expression profiles of cloned placentas, genes on
Sfimbt2 miRNA cluster were up-regulated in cloned placentas.Its
host gene, Sfimbt2, a paternally-expressed placenta-specific
imprinted gene, was up-regulated in cloned placentas by loss of
imprinting. When we generated cloned embryos from somatic
cells of the maternal Sfimbt2 miRNA KO mice to correct their
expression levels, their average placental weight was
significantly decreased to the near-normal level.
(2) BEEIRAE R DR R

2L B~ —E Ry O MARIEZ i 2 HN
T RIGEORE Tz F W 7 SRS Bl DB 21T
Irolze SNBLHIEZ i U7z & O [ U 72 R B AR 72 i 24
BRI KO MITBINERE LIRS, AR 11 7 A AR A
g~ —Ety FOROK . HEMF#la, MR
M7z SAPE A UTe, Sl ECTHA LR B FiEA
2, SRR THRA Ul BAE liaE AN 2 872
ZTNENL VLY MBI LIz TA, %H THEAURD
BN, ME1IEDHPEICTE ST, ARBEE R ORS 7l
el 5 D5 BRI ORI TH 5, AREICKD,
N —Ety bOMRLERE 1 T RS S A ATREIC
ol GRECKFEL A, REEYrh ROFeT 4 AR
ZO ML DILFIFZD) .
(2)Development of microinsemination

techniques
To see the possibility of shortening the generation turnover of
marmosets, we attempted to use spermatids retrieved from an
immature 11-month-male marmoset for microinjection. In
vitro-matured marmoset oocytes injected with late round

spermatids, elongated spermatids or testicular spermatozoa were
cultured for 7 days. Two morulae stage embryos were obtained
by elongated spermatid injection and transferred into a recipient
female. She became pregnant and gave birth to one female baby
at term. This is the first demonstration of birth of a non-human
primate following injection with immature male germ cells

collected from a prepubertal male (collaboration with Prof. A.

Aiba, The University of Tokyo, and Dr. E. Sasaki, Central

Institute for Experimental Animals).

(3) MR- BB F DRERFEDFHF

3-1. S X TSN N EET > 728 E RO Hiflils K U B~
JAICDWT, ESHIRIEHIC & 2 RIIRMIREFED ATHENE
ERETLIz& T A, CASP/INga(M. m. castaneus) 3 X U5
FHOD ZBN/Ms & SPI/TUA(M. spicilegus) O 3 Zii 5 ESH
NatkZ RN B TN TE, Sk FENTZESHMINED
ZReME B X CAEIERIIND LA 2RI i, %
R~ AAROIEH 2D 2,

3-2. CSTBL/I6 i~ 7 A D 2l fu W R & Hepes-KSOM 1A 7 1<
ANTRIESR FCIBEIRTELTcE TA, SHBICEILT
RIS % £ 60% DRI L, 7 HRES
LIeED S B IRBRHIRICREFANFELE T B DS T E
zo

(3)Development of reliable cryopreservation

techniques for mouse embryos or gametes

3-1. We generated ES cell lines of wild-derived mouse strains as
an alternative measure for long-term strain preservation. We
could establish ES cell lines from CASP/1Nga (M. m.
castaneus), ZBN/Ms and SPI/TUA (M. m. spicilegus)
strains. We are going to confirm their pluripotency and
differentiation ability to reproduce live mice.

3-2. We developed a new system for preservation of C57BL/6
2-cell embryos at refrigerated temperature using low O,
concentration package and Hepes-KSOM medium. After 5
days preservation, about 60% of recovered embryos
developed into blastocyst stage by in vitro culture.
Furthermore, offspring were obtained from embryos
recovered after 7 days preservation.

(4) TR MRS S UFREM ET IV DOBR

4-1. YU ADZREFIARLIEANDF LI A P vy Xy
CAF-1ICKBE AV H3.1/3.20D7 10X F 2 NDEDAH
WHTH B, ZTTEDERBRDERZHEMTT S
jzlc, ESHIAEF X U TS(trophoblast stem) fll id %2 &7
JVIC ChIP-seq ffNT 2177557z, ZORER, TS HHHRFE
MERMELT, 7/ L EOBMbICB LU H3B.2L
H3K9me3 A enrich TN TV BHIHNFET 2 TE ML
MICTE DT, Ttk CORIKDOEM 2R EERZID
MEL TV TETH %,

42. YA THLMCEN TRV IE T ORREZ IS i
% 728IC. in vivo CRISPR/Cas9 (GONADI£) IC K5/
T I INLAZ—E 217755 T0 5, R THeikic s
BIFIETAMRTHL 70 Ve /vy 7z
2, REMEFERREICED, IVF TERIFIAEFEN
a0 Teh BEHIHEREINFTIE 100% 32k LTz, Lo T\
7ouy GBI E TH BT EAIRENT,

(4)Development of new stem cell lines and animal

models

4-1. Histone H3.1/3.2 variants are largely incorporated into the

Bioresource Engineering Division

mouse genome at the 8-cell to morula stage in mice. To see
the difference in the H3.1/3.2 distribution after implantation,
we undertook ChIP-seq analysis using a specific antibody.
We found large H3.1/3.2-enriched genomic regions associ-
ated with H3K9me3 enrichment.

4-2. The functions of many genes remain unclear due to absence

of phenotypes in knockout mice for these genes. To
elucidate the function of these genes, we are generating
knockout hamsters by in vivo-CRISPR/Cas9 system. We
have generated knockout lines for Acrosin, the major
acrosomal enzyme. Homozygous males were completely
sterile and no oocytes were fertilized in vitro with their
spermatozoa. As zona-free oocytes were fertilized at 100%,
Acrosin was identified as an enzyme necessary for sperm’s
penetration through the zona.

BEE AV IN—1ER

Members

@Z= K [Head of Bioresouse Engineering Division]
1)\B JZHE Atsuo OGURA, D.V.M,, Ph.D.

@E1EFAZTE [Senior Research Scientist]
F_E EZEF Kimiko INOUE, Ph.D. 35 ZZ1F Shogo MATOBA, DVM, Ph.D.

@ E{EHE [Senior Technical Scientist]
F5H EEF] Keiji MOCHIDA #4888 3% Narumi OGONUKI

@455IBFZT & [Postdoctoral Researcher]
=75 A Kento MIURA, DM, Ph.D.,

@77 =HIVLAZ Y7 Il [Technical Staff ]
[E#E %58 F Michiko HROSE A1 #55K Ayumi HASEGAWA
Z B £F Toshiko TOMISHIMA

@7 AZ> I [Assistant]
ER[R T Ayano TSUKAHARA

@FEHZLE [Visiting Scientist]
1457 1% Osamu KAMINUMA, DVM, PhD. <% 3 Arata HONDA, Ph.D.
/118 E 5 Mayumi SAEK, Ph.D

@:5RIHTZEE [Visiting Researcher]
SIFR BUE] Masashi HADA, PhD YRR S ¥E Yuki HATANAKA, Ph.D.
FFLEBABHiIOKINOUEPRD.

@HFHEA [Student Trainee]
A EF & 7] Takashi KUNO

@/ \—~21<— [Part-Timer]
B4 % F Yukiko DODO

S B e H .
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Kuniya ABE, Ph.D.

LUEMEARF—LTIE. NAFVY—R 22— ICREENEYETEIRD genotype, phenotype,
epigenotype T BT bDFHLULEAT « VY —ADBREZEITL. TNEERELT. 7/ LMEMHlckp%E
PIDFE - R DFITEREIE R EF AT LD IREELTRRETH SR B RIS DRBIEZE RN T 5 - DHE:f.
ETIVROBREEZITI, ZOIAELT. BREER - AN AHT/ LEMICEZZHEDPIEI TR T1Y
VERDRE, EYMFNER. KERELDEEREEIRT 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.

| T R30FEEDRE

Development of Technology in 2018-2019

T4 LR SR RRROFIRITE LS b MBI DIC A
HFEDOZREMERMIAIE. Rk —7 R K05k
ROMEATE T T4 LENCKRIE N, T AICBWTIEES HIlaA )1 —
TR EREBEROTET T XS E 1% Epiblast Stem Cell
(EpiSC) T T4 LRI NG, . B NESHIME, iPSHIfaE 751
LANCHEND, FHRIE Wt BHERIZFI AL, VWXEpisc%HiH*JfD
VERIIRE TR E D, D OEBERANMLIREEZHERF LD DS
Wi ke R EF 9 2k OB Ik LTV (SuglmotoE\ZOIS)\
H304EJE1E, COREHfiZESIceEL, LOFEICZENITHRM
fZz#ERsd 27 0 ha—)LEHE Uiz (Kondo 5. 2018) £z, ATV &+
54%“‘/#@’-\ NVF— - FUMRZEDOHRFRZEE LT, 2D Wt
FRIZ2FIH LIRS 2 e S ESHIORNICER L. U RADEE
mmg\ RAMEEEHERLDD, BV LRER DL b ESHTREA
VATHECH BT RSN L, <7 Al IO TRIFR LB
t RIS IS A RE CTH B T L2 /RULISTz (Taelman 5, 2019), F2
Bic, A—oREE e MPSHIfRZ B LIz T A, Mlad BRI
fehifiEhn, KOARG—HDKNAKRIMEIPSHIlEZH2 LA ATHET
2537’: (n 1 )o

TA—TEHIST S5 LEZRERBRADILER BE

RIR TSy b7+ — LODFETL

FRE Wt BHEAIZ LW s Rz sl L, A —T7 B ES Hilla»
5. 754 L0 EpiSCHEHIIIAND 253 815 KL {475 R R DT
WK Uz COMBZHSBIRICEES NSV A7) S =L EH) %Y
V7 IVEIVRNA-Seq R YT/ LA DFid:7%2 RV T UKEIR &
BIETREEIES ) LEFHOFMZHSMCLDDH S, Fie, Z
DEYPAEZRORIZEIEL, T¥Y 22T ZHIERTD /vy
7 MR O ERER T L, TS LA REEIE oM
FEAMHIEIC I WOT DNAAF IV LD R I3 % E 2B SN LTz,

Whole-mount 3D-RNA FISH &I KB X R BERFEILT

Ot X Df#ET
Whole-mount 3D RNA-FISHEIX, <7 A D 2 HIFI & 2 i

anti-OCT3/4
(pluripotent)

anti-GATA4
(endoderm)

Control
(-inhibitor)

+ inhibitor

Fig. 1 Homogeneous undifferentiated state of human iPS cells can be
maintained by Wnt inhibitor.

Human iPS cells were cultured in the absence (A, B) or in the presence of
Whnt signaling inhibitor, IWP-2 (C, D). Human iPS Cells were immunostained
with anti-OCT3/4 (A, C), the marker for the pluripotent cells or with anti-GA-
TA4, the marker for the endodermal cells (B, D). Many GATA4-positive cells
were observed in (B), but not at all in (D).

BT TORMEDOZE R MZ R LICEE, 2 DOH
R HBIT 2814 RNA DR BIZ R T 2850 THH, BEREaEFL
HAabEsILICKD, Bzl - HKICE T2 ENEETO
FERZ T RIT S 5 28 D TES (Shiura b, 2018), TDH %,
W EIC BB TS L OREN 2HTH B X REaERTE
PEALDBATICEH L. SIRNRICE T2 X R aEO T b &
T2 LWIAERAL OB 52 7 RHHZREE S 2 2 & ICHD T
IfjL7%= (Shiura, Abe 2019)

BRI - BT B Z IS F LT IR R IR BT R I DB 3
MRV (T O LIRIED S 2 B e D, ZDH]
BOZEE, MRPAEDEENNEL) Z2 MR DRI itE S
ZRAE LT, EHRILB AR 2 A b, @ OBIRE G
2RI, MRS O LIRRED SR Sl A - L., R
TOEGZERNCRITT BHAMEHTE 2. NS OEHEC KD HEEL
FEXK LTz (Chang 5. 2019), TOFX T, L MEH DS EEEE
Tz CD34 IS I K238 AL, iPSHIAE R E N TV G

OUHEFEGERLE LT, BB, B AAREMEEE D Ti7% H
W, JERENZIPSHIIE, 70y MR FicH 2403, b
faFnznz s, FRlL ERTRTEICHIL TV,
COHE. 5%, Ma0 S EE SO LR O Z IR
Fefi ORI T 2R 228D THY. Hila) Y —2% AW
Tl E LT, I TV A LV ATt g B rlaett 2 D T 3,

Development of new culture protocol for mouse epiblast
stem cells and its application to human pluripotent stem cells
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. Human ES cells and iPS cells are considered
to be primed PSCs. We developed a highly efficient and robust
method for derivation of mouse EpiSCs, using Wnt inhibitor
(Sugimoto et al., 2015). EpiSCs thus established possess
homogeneous, undifferentiated status, yet retaining high
differentiation potential. In this fiscal year, we further improved the
culture method for easy and stable maintenance of the high quality
EpiSCs and published the improved protocol (Kondo et al., 2018).

Moreover, in collaborations with researchers in the Ghent
University of Belgium and the Leiden University, Netherlands, the
same culture method can derive more homogeneous primed human
ES cells, compatible with differentiation (Taelman et al., 2019).
Therefore, we could show that the culture method developed by
using mouse PSCs is also effective for human PSCs. In fact, when
human iPS cells are cultured under the same culture condition, we
could suppress the spontancous differentiation of the iPS cells and
could obtain less heterogeneous human iPS cell population (Fig.1)

Analysis of epigenome formation and its significance
in primed pluripotent stem cells

As described above, we have established the improved method
for derivation of primed state PSCs. We slightly modified the
method and succeeded to establish a highly efficient technique
for conversion of naive-type stem cells to EpiSCs. This method
is superior to the previous protocol, in which massive cell death
tend to occur thus hampering precise analysis of this conversion
process. Currently, this conversion process is being scrutinized
by various cutting edge technologies such as single cell
transcriptome analysis. Toward understanding significance of
the epigenomic changes in this process, functional analyses of
epigenetic regulators using knockout stem cell resources are
currently ongoing. One of the results have revealed the role of
DNA methylation in regulation of cell fate changes occurring in
this conversion process.

Xist/Tsix expression dynamics during mouse
peri-implantation development revealed by
whole-mount 3D RNA-FISH

In female mammals, one of the two X chromosomes is
inactivated for gene dosage compensation between XX females
and XY males. This phenomenon is termed X chromosome
inactivation (XCI). In preimplantation embryos, the paternal X
(Xp) is preferentially selected as inactive X (Xi). This imprinted
XClI is then erased in the embryonic lineage, and XCI is
resumed later as random XCI, in which Xi is chosen randomly.
XClI is regulated by several factors, such as the noncoding RNA
Xist and its antisense sequence Tsix. Xist is exclusively
expressed from the Xi and accumulates on it, leading to a
chromosome-wide inactivation of gene expression, while Z5ix is
expressed normally from the active X and is silenced on Xi.
Here, we examined the expression of Xist and Tsix via
whole-mount 3D RNA-FISH in total of 4,127 cells from 107
embryos and evaluated XCI status. The results indicate that Xist
expression disappears completely by embryonic day (E) 4.5
without T5ix activation in the ICM and that Xist re-expression
occurs at E4.75 in some cells, suggesting that random XCI is

Technology and Development Team for Mammalian Genome Dynamics

already initiated in these cells. The results presented here
demonstrate Xist/Tsix dynamics during peri-implantation
development at an unprecedented resolution, implying the
period of imprinted XCI erasure and the timing of random XCI
commencement in the ICM/epiblast lineage in vivo.

Development of technology for characterization of
cell population using image analysis combined with
machine learning.

Quantitative descriptions of characteristics or phenotypes of
cells under culture should be essential for standardization
and/or quality control of cellular resources. However, such
non-invasive techniques for measuring cellular phenotypes, e.g.
morphology of cells or colonies, detection of cells with distinct
differentiation state, or temporal dynamics of cell
differentiation, etc, have not been available. Toward this end,
we have developed image analysis techniques combined with
machine learning to establish methods for detection,
classification and quantitation of different cell types within a
cell population in collaboration with the researchers inside and
outside RIKEN (Chang et al., 2019). As a model, we are
analyzing dynamics of cellular changes during formation of
iPS cells from human CD34-positive cord blood cells. These
techniques should serve as basis for advanced methods for
quality control of cells or for establishment of unbiased and
quantitative analytical platform of cell differentiation
processes.
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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.

ROVARBRBIFEARETF —LIF. e MNREFREERZENEL. F400RBEB ICRIMERID DHERE
MG RIRBBHT SV 74— LEBE. BARAZEIVARRORFRBRZREL TS, TORERICK
WIORA)Y —AOMtflfEZRE LS. VY —RABESLUCHNEBREHEICTFS TS, IOICERITVR
RIRBEEFO>Y —27 L (IMPC: International Mouse Phenotyping Consortium) [ZBELT. ITUAEK

AT ERBERICELTEREIML TV S,

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

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

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

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

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

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

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

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

correlating mouse phenotypic data with clinical data for human disease.

No-ofl - scroens Methods Aaveske)
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
P1-05 | 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-

(2)RVRARBFE LT —2N—AF%
YA = 7B % RBIRIT SR T 7)) r—
3 3 ~ Pheno-pub (http://phenopub.bre.riken.jp/ ) 7%
L. FMHEORENZmD TS,

(2) Development of a database providing
phenotypic information from the Japan Mouse
Clinic

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

(3) EFEM
[~ A AT a2 Y —> 7 I AIMPC) ICB L,
RUAEEIL T KO XY AZ U TORAR KB 2
HFHEDOBAE T 232 L T3 (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

RUARBRBIIREET — L

Technology and Development Team for Mouse Phenotype Analysis: Japan Mouse Clinic
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Fig. 2 IMPC Mouse Phenotyping Pipeline
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T  — ¢y Dbasedonsimilar mouse phenotyping protocol among mouse . <
;\ facilities in the world. EH%UE?JE [Research Consultant] ;'7(
% EF’EE3OEE®}3E% introducti9n and pro.duction of mouse resources, @) E7avzst KﬁéRyoKOMINAMMDPhD 77777777777777777777777777777777 %
B Development of Technology in 2018-2019 comprehensive phenotyping, phenotypic data analyses, and “RIKEN Aging project” 35 & ' “AMED b A 51 = 2 L\ D 7RG Assistant] N "
o 1) RIRIY =5 YR T LOER o publication of the data on our website. _ R - HET T T - IS LS ™y R ORI 22 £ BF Masako SAYA S EZE Naomi KAMIYA o
F e By . s Systematic introduction and production of mice for the Japan BRRMHCEORIITUN D, F
) RINTUFEATARIEE 0 S D HEEZ A, *ﬁa?WX;ﬁﬁyL@% Mouse Clinic ° STERE [Agency Staff] )
2\\ *ﬁ?ﬂﬁ]ﬁiiﬁ\ %Lﬁ?{g*ﬁﬁ\ él’?él?—ﬁﬁﬁﬁ}:ﬂ We are conducting a system for introducing mice to the Japan (4) Aging project j(:% 1F Tadashi OSHIMA KIF B F Chieko OTSUKA
éBQ@TQQ%TiVG@—QOD{Zk%[J%@m L%, Mouse Clinic based on microbiological, genetic and mouse We have participated in two aging projects, “RIKEN Aging ggﬁz E?OSZ;TSSI;‘SEQSAWA ?\E?‘Q%Eagf}!ﬁSAWA
@*ﬁﬁéﬂgﬂ%ﬁ\ﬁiﬁ ” . ] housing conditions. The introduction of mice to the facility is Project” and “Project for Elucidating and Controlling i iﬁﬁ Daiju MUTOU é/% —== Fti/mio KANEKO
FF%,_\%T}DF{]%EhﬁLi SPF (Sp‘emﬁc‘Pathogen Free) TD performed by in vitro fertilization (IVF) using fresh or Mechanisms of Aging and Longevity (AMED)”. On these
éﬁqfﬁ,&’ ﬂﬁﬂ%ﬁ@?;%@;ﬁx‘:ﬁ)\%:}%b\“(ﬁ\ *ﬁ,ﬁﬁﬁ cryopreserved sperm from a male or cryopreserved embryo. projects, we have been working on the comprehensive IN— b2 A< — [Part-Timer]
;?X@ﬁ&i%{ﬁ’\] : ]/E{K%E%’Lﬁ”?’ﬁgkjéTCH)MW*?E: We also perform whole genome scan to check the genetic phenotyping of aged mice. a4 B84E Shizuka NISHIMURA — /E1LLI 3242 Miki SAKUYAMA
x%ﬁﬂ@ﬁﬁiﬂ;%%ﬁﬂ}%%ﬁ’) —’“\/2?%31@3‘%; i f:fi{f background of the mice. Finally, congenic mouse strains with IRE ZEF Taeko KODAMA  RA 7 I+ SR lzumi SWIFT
¥§%§®EE§“EIE‘IH““L“IT/AX:‘:'V/"/ﬁ ICXBRHDE LS a uniform genetic background are required for a (5) X#R CTICKAFHABALREA A—T T R
NEROERERML TS, comprehensive pheotyping. v Y BB 7 D i R S B 7
@7'7X7U%‘7 Zfﬁéﬁiﬁ?ﬂ. . o (@ Construction of a pipeline for ‘Fundamental screening” and B, B XIRCTZH WA A= VTR AT LD
%$@§/\47 A (Fig. 1) LABRE AT T4 1c ko ‘Behavioral screen’ in the Japan Mouse Clinic REITHOTWVD, TOHTE, F—Y 2T Iuhbhbds
THRENTV 2, e We have constructed a “phenotypic platform pipeline 1” in AETDATAAA A=Y DMERTE, 72 3 Kotiifg
@RTATY =y TEIH . the Japan Mouse Clinic for ‘Fundamental screening’ (Fig. 1). DOREEMAIEETH 5,
E‘$7‘7/717 Y :;‘7 7‘(\\63?5%3] F3iFTI 215’?{%%@7:‘7 For a behavior-oriented pipeline 2, a multidirectional assay
};ﬁ]\%}ﬁb\ B DIRMICOVTITATY =y I iE% platform is generally necessary to assess behavioral (5) X-ray computed tomography (CT) imaging
LTV, characteristics. We have established an additional pipeline To analyze the phenotype of mouse embryos at
that is oriented toward behavioral characterization. high-throughput and high-resolution, we have
(1) Management of a system for the Japan ( Results of the Japan Mouse Clinic developed the imaging technology that used the X-ray
Mouse Clinic system Japan Mouse Clinic has introduced 215 mouse lines by CT and contrast-enhanced agent. This method enables
We are managing a system for the Japan Mouse clinic based March 2019, and has completed the comprehensive to generate virtual slice images at any position and
on a sequential process: receipt of an examination request, phenotyping of 191 mouse lines. angle from a single soft tissue, and thereby reconstructs
the 3D image.
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IPSC-based Drug Discovery and Development Team

i
F—n)—4— HEBA (E®)
Haruhisa INOUE, M.D., Ph.D.

EHBRCTIE. HRAGHRBDBEESADSHIIENIEEBFENIPSHRRZ/NIF)Y—RELTRELT

W5, REFENIPSHRZAERATSILT. BENCREREZBIAL, TREADZXLAEH - BIZKMAR
EINRTZEHFEINTOS, HF—LTld. BEHRBRCOMRRARIEDKBIFENIPSHI/ N>V DKE
BRNIPSHIRAN S, HRAGKREMRZERL, BINT2HEZHIL TR, REMROELRFHER. 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.

|$&m$§®&%

Development of Technology in 2018-2019

MNAFVY—ZAREL/Z2—DIPSHIlEER
BIE - MR OEBREMTORRE

BERF BRC Tld. ARNRIBHEDETL SN TRV 300
FEHORRBOPSHIIAERAE LTS, EDESFICIREL
TWVWBREDSELL FahiNN—LTW5, KAF—LTE. T
NEOEBE B PSS, EBRICFEER T Mz E
L, B  WRET L O R F M OB EIT RS 7201,
iPS HIAEES AT, 0 (CFRERAN JRAERRAT « 77 A il
s « A0V —Z T B OBIREIT o TN 5,

AEREIL, FHBASEPS I Ha T 25 ATt 5 70 LKA o 2%
PRI E 2 B A D . iPS HLE A DR RERRAT - (L&Y
APV =27 DIz OFEFFEH BN D LFFE 75
DWTHEATB 22z,

(1) Using iPS cells of RIKEN BRC to develop
infrastructure technology for drug discovery
and development
At RIKEN BRC, iPS cells of approximately 300 kinds of
diseases for which an effective treatment method has not been
established are being stored. This covers more than 50% of the
diseases the country has designated as intractable diseases. Our
team develops basic technologies for iPS cell culture
technology, differentiation technology, pathomechanism
analysis, and screening methods by preparing disease-target
cells from these disease-specific iPS cells.

This year, our team received a technology transfer from the
laboratory of stem cell medicine of the center for iPS cell
research and application (CiRA), Kyoto University, regarding

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

(2) RA1L - — it ZBiIs LA M E LE
YRR EITiPS HIREA &, RIS T M2 /ERIL

RIIE « JEREMT 2L O BRI O BRI TR 9B ZLL R TH

ZDO
(a)iPS MR DAEFS « BE RIS 2, IRBICHER T 2 Min 7z (F 5l

THEEET B,

)AL /- HIRE R (@ - SRR TR L, ZoxmEe
%5 MIRORBIOEE L Z DI RO Z RIS %,
(©)ZDERIAEIGHIC LT, ZDEErdEEd 5 E %

R

AF—LTIE. FELOBBETO, BEELMEFHED
72O T 2R EOMG I Cpfifati s RO E, KL
DAT T Thin BRI EEET 272D LiEE T =D
WE, 7y A EE DR EEIR R E DRI KB T T4 —
DA Hig LI S8 LT,

AEREIE, FLHBASE PSSl T AF 2% A B 5 o0 LA i 2%
ORI EE 0 B D, iPSHIIND 7 —&—T ) — (k%
L OBl EZ -, £z, iPSHIlaEE IOV TOH
L1y I Y el

(2) Innovating the technology that will open an avenue
for practical and general uses

Our team is working on the study aimed at improvement of the
stem cell culture system, differentiation method, and
application of effort for practical and general uses.
In 2019, our team received a technology transfer concerning a
feeder-free culture method from the laboratory of stem cell
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) 7HTE7 - ELIPSHIFRDIEEL
FISE « SEHERFZL D B OBIR AT T TbIc, THT
7 - B P L ORFEN DS, ERL - —RkE
Bis LIRS OBIFDTbIc, BBLE MR P LDt
I 28D B, [RIRFIC, Bl « JRAERF Y D RLAHAR D BT -
R - — bz Hig LTz ISR OBIFRDFERICTOWVT,
V—AE, Bl - BiEITHICLICK ST, BIED
[ st Sy AN T3 e T = s WY /A E = A
AAEEIE, SERE PS A BB 22 A B 5l 0 LRSS T L 2
PRI E 2 B D, FHER 2T T Bz B T AL R i
e LB Uz T2, iPSEIEOWLER 2 2 5 JE
IREERICBEI T 27— 3y TR ER LTz,

(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.
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iPSC-based Drug Discovery and Development Team
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IPS Cell Advanced Characterization and Development Team
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LF—LTlE. EHABRCAIFIMRIBIRELMAT/ N VBEELTRELTVSIPS MBIk (BF A iPSHIRE
MRUEBISENIPSHaM) (CBALT, M (RRREMRCESMEAN\DS LD . &E
FEREGCFORER. &7/ LRINSEOFERBITERET S, e, 7/ LRERENFEZFALT (1) KR
HENIPSHRRICS T AEBRRECFEEREGFICERLIMA (isogenic control cell), (2) EEE&E
EFERBREREGFICERLCMER AN TERERISEN PSR . (3) BBSENRU,XEn
{LERBISEMICT—H— (HAT—H—F) ERIRIZMIIPSHREKEER TS, U LOMERRE TR
{IhEIEERE NN T iPS HEFa % E26A BRCHEREAMRIBREL S 05 « #1195,

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.

|$&%$§®&%

Development of Technology in 2018-2019
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Our team has started in April 2018 and are carrying out these
research and development projects described below.
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(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, we perform 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.
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(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
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 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.
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(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.
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iPS Cell Advanced Characterization and Development Team

(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:

@® We developed a Laser-induced, Light-responsive-
polymer-Activated, Cell Killing (LiLACK) system that
enables high-speed and on-demand adherent cell sectioning
and purification. Furthermore, combined with deep
machine-learning analysis on fluorescent and phase contrast
images, a label-free and automatic cell processing system
has been developed by eliminating unwanted spontaneously
differentiated cells in undifferentiated hiPSC culture
conditions (Hayashi et al., Comm. Biol. 2018).

@ We developed an imaging system, termed Phase Distribution
(PD) imaging system, which visualizes subcellular structures
quantitatively in unstained and unlabeled cells. The PD
imaging system produced three-dimensional images of PSC
colonies, providing further criteria to evaluate pluripotency
of PSCs. Thus, the PD imaging system may be utilized for
screening of live PSCs with potentially high pluripotency
prior to more rigorous quality control processes (Nishimura
et al,, Sci. Rep. 2018).

@®We developed DNA aptamer-assemblies that act as
functional mimics of basic fibroblast growth factor (FGF).
This work presents the first application of DNA aptamer in
the maintenance of iPSCs (Ueki et al., Chem. Comm. 2019).
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The Next Generation Human Disease Model Team
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Next Generation Human Disease Model Team -
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Takanori AMANO, Ph.D.
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http://www.nanbyou.or.jp
https://hgv.figshare.com
http://dpv.cmg.med.keio.ac.jp/
https://www.omim.org
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The mission of our team is to develop and evaluate mouse models of human diseases. We focus on OMIM® .Y
intractable diseases designated by Japanese Ministry of Health, Labor and Welfare, aging-associated f_;.?ﬂf::f:ﬁ..w~

diseases and life-style diseases that impose the huge burden on patients, their families and society. In 7 BRI ST

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

(3) ZRFERBENRELLETIVIVR/ER
I PER LR RN 13, 2O RDRELFLHD
SNIRETHY, P TN =—Z @, £

DN A A 7 T B '

screening by collaborating with clinical experts to promote preclinical studies as a basis for diagnosis,

therapy and drug discovery.
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Development of Technology in 2018-2019
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(1) Generation of knock-in mouse models with
patient-specific variants

As a result of advances in next-generation sequencing
(NGS), a large amount of information associated with
patient-derived genomes have been accumulated. We
develop knock-in mouse models with variants identified
in protein coding regions of patients’ genomes by a
clinical genetic test known as whole exome sequencing
(WES). In 2018, we have launched collaborative
researches with experts who conduct clinical genetic
testing. Based on the patients’ genome data, a model
mouse strain was generated by the CRISPR/Cas9 system

through cooperation with Experimental Animal Division
at RIKEN BRC. We construct an assay system for
detailed phenotyping analyses of the humanized mouse
models.

(2)&%%:555:@3‘%/7:1—?‘477‘/\")7‘/#0)1%‘5‘%
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(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. However, understanding of the
relationship between non-coding variants and disease
phenotype remains challenging. To uncover the function
of non-coding variants, we generate mouse models by
introducing either non-coding single nucleotide variants
(SNVs) found in patients or deletion mutations into
cis-regulatory elements of disease-associated genes.

D—JTTVRTNTOEMB LN FzdIT, FIEANZALD
fREADIEH ICN#ETH B, AF—LTIX, e MEFDT/
LEMMEE BRI O LR Z< T X ETIVIC KT S
7z®Iic, BRCHVY =R L THAZ BN ROZ R
< A f R M 2 I H 9 B, P B PE Mus musculus
domesticus & fl 5 # Mus musculus molossinus DB, &
FDOMINEZ#ERET 51,500 TLLEDNU TV RAFELT
B0, RERIENORR L0820 TEHIENTE S,

AR, FAERE TH 5 domesticus D C5TBL/6 I A
T molossinus D JF1 72 AW 2 EBE T IV~ AVESL 7 Bk
UTzo 51T, iR ORREPEY) LD/N) 7> MK R LT,
MR RN DB R P REZMHTE T A7) T =L
fEMT FIEZ R LTV 5,

(3) Mouse models of human common diseases

Since aging-associated diseases and life-style diseases are
common in human population and could affect many people,
there are social needs for medical care and treatment.
However, many risk factors make it difficult to elucidate the
etiology and mechanism of the common diseases. To reflect
genetic and phenotypic diversity in human common diseases
into the mouse model, we use mouse subspecies with different
genetic background archived as resources at RIKEN BRC.
More than 15 million SNVs are found between Mus musculus
domesticus (western Europe) and Mus musculus molossinus
(east Asia). Such a large number of variants, which are much
greater than that among human individuals, can affect
phenotypic variation in mouse models. In 2018, we started to
generate disecase models using JF1 (Mus musculus
molossinus) and develop a new method of transcriptome
analysis to detect allele-specific expression in mouse
subspecies.
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Plant-Microbe Symbiosis Research and Development Team | B
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Yasunori ICHIHASHI, Ph.D.
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Zlekh), HERFOEREMALEZEFBICOLHIMERBOBELZHET,
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 Experimental Plant Division and Microbe
Division in RIKEN BioResource Research Center, we aim to fully understand regulatory mechanism behind
the plant-microbe symbiosis and provide a research platform leading to industrial applications.
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Development of Technology in 2018-2019
REY)OMREL, WY DR ARIRGE - BT A J7 = X L0 18
BREIOR B 22T, WA AEYIRIE BAERAVE T2 221
THb, LHLEND, il x MY X T HEO #ME
TERICDV TR LD > TRy, I, Bk DR
ot A] RE 7 ALAG P BRI L AR IR U TR AR P A4
EYIORAMNBEHENTVED, ZOMENLELR W
O, FEY)—MEYHAEBIROREMADHETH D, T
TAF—LTE (1) FHRESFORE M EY OV — AR TE,
(2) WY — WY EORBEROMEL, (3) B
B 2 MY — A A O R R 2 R 95 (D).

Plant rhizosphere is a unique space where plants and microbes
interact each other under the soil environment, plant nutrient
condition and defense response. However, the interactions
between plants, microbes and soils reflecting real agricultural
ecosystems remain to be unknown. Recently applying beneficial
microbes has been recognized as a solution for these food and
environmental problems, elucidation of regulatory mechanism
behind the plant-microbe symbiosis is indispensable. Toward
the sustainable innovation in agriculture, we start the following
projects: 1) Construction of bioresources of rhizosphere
microbes, 2) Establishment of experimental systems for the
symbiosis studies, and 3) Large-scale omics studies on
agricultural fields (Figure).
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Fig. Mission summary
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(1) Construction of bioresources of rhizosphere
microbes

We call for industry-academia-government collaboration
maximizing all Japanese efforts to construct bioresources
targeting beneficial rhizosphere microorganisms. More than
99% of microorganisms in the soils are unculturable, especially
mycorrhizal fungi are one of the most challenging unculturable
microorganisms because of obligate symbiosis with host plants.
In this project, we plan to isolate single spore of Arbuscular
mycorrhizal (AM) fungi using Marchantia rhizoid, and culture
the fungi using plant hairy roots to innovate a novel
high-throughput technology for the pure culture of AM fungi. In
addition, we utilize the droplet microfluidics technology for
unculturable rhizosphere bacteria that need the interaction
between different bacterial species. These technologies should
provide a breakthrough in microbiology and a new concept for

bioresource construction.
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(2) Establishment of experimental systems for the
symbiosis studies

Since Brachypodium distachyon 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. We plan to perform a
spatiotemporal omics analysis using the experimental systems
to setup the basic information at the metabolite and gene levels.
In addition, we prepare EMS mutant collection of B. distachyon
for the forward genetics. The B. distachyon - AM fungi system
will allow us to dissect the detailed communication between
plant-microbe at the molecular level as well as evaluate our
bioresource of AM fungi.

(3) BXEIRFZICH T H0EY) — MEMHE DB HRE R
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Plant-Microbe Symbiosis Research and Development Team

(3) Large-scale omics studies on agricultural fields

In order to dissect the complex interactions between plants,
microbes and soils, we perform field multi-omics analysis on
agricultural fields. Using the large-scale data, integrated
network analysis allows to reveal key signatures of
plant-microbe symbiosis at the system level. Through the
release of omics data and its informatics pipeline, we want to
support researchers to enhance their study and contribute

technological innovations for future agriculture.

MED3DDTaye I McEDIY— « Hiffi « 7—2 D
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9o EOICHAEBRZTL T 2 =M DR FE 72 m LT
VD)7 KL T HTE T, HADEREICHBLIZW,
Above the three projects allow us to contribute the preparation
for the platform of plant-microbe symbiosis study. This will lead
us toward elucidation of regulatory mechanism behind the
plant-microbe symbiosis and industrial applications. We believe
that our research and development projects will contribute to

Japanese agriculture.
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This research group contributes to BioResource Research 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).
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Research and Development 2018-2019
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BHSMC LTz, EOICEBEDHTICE B2 78 BIEHOfiF

Contral cle25 mutant

Before
dehydration ‘

Rehydration
after
dehydration

1. cle258 K Ubam1bamIFEREMAIE. F2IR A b LBk 55
WAL

Figure.1 The cle25 and bam1bam3 mutants showed week

phenotypes in response to dehydration stress conditions
FriciB\WT, FRANLASEMN FTREDT I /DY Y
[ AN ST S TR NliZ [yl fab oY
KW D IK 3 RIS B 9 % 3B AE T (Urano et al. Plant J.,
017)ICHEHL, £BEY Y 7 A& Rz # i3 2 5 Bl
APY/ERFELH R 72 BB UM Lc, COIERFOR
2T BIE T, ORI v VAT EAL, Hkk
AL VAR DIR K2R SR B2 TE DS MIC
ol

(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 root-to-shoot long distance signaling. Therefore,
CLE25-BAMs functions as one of the signaling molecules
for long-distance signaling in the dehydration response
(Takahashi et al., Nature, 2018) (Figure.1).
Plant typical root elongation requires unfolded protein
response (UPR) regulation via two transcription factors
bZIP17 and bZIP28 (Kim et al., Plant Physiol., 2018). To
elucidate the underlying pathway, chemo-genetic approaches
have been conducted to re-elongate the bzip17/28 mutant
short root.
Abscisic acid (ABA) is an important plant hormone that
regulate plant stress responses. We isolated a transcription
factor NGA1 that activated NCED3, a key gene for ABA
biosynthesis, during dehydration stress (Sato et al., PNAS,
2018). It was revealed that this transcription factor was
post-translationally regulated in an ABA-independent
manner, and the protein was stabilized by dehydration stress.
Mass spectrometric analysis of the NGA1 proteins showed
that phosphorylation on several amino acids was enhanced
by dehydration stress.
By transcriptome analyses under early dehydration stress in
Arabidopsis (Urano et al. Plant J., 2017), we identified novel
AP2/ERF transcription factors involved in water
permeability of the cuticle in response to water deficit.

(2) EDRRVBIFVATLORESLURELE
RICBEDZT—2 M

R DM IRI IS B M 2 R I 572 01cid, T8
YR IR R E DR IR BRI 2 R B ICHIEL, Th
5DZALITNT T % B E DR G2 L2 7T T 2 BN D
%o B A, WY O BB E R fEHT 38 # RIPPS (RIKEN
Integrated Plant Phenotyping System) 7 &L (Fujita, Tanabata
and Urano et al., PCP2018), FZEAERIREI M a—)L R T
DRBRFENT 7 Z v 8T+ —LDWRZToTWVS (K2),
AREE, FRX72aYF R EDEY OV G ML
DOfEvLE. FHIRBI T L O 2 EDT,

5. 0550, Y

2. {EEEE MR AT LRIPPS
Figure.2 RIPPS (RIKEN Phenotyping System)

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

Shinozaki Research Collaborative Group

(2)Development of plant phenotyping system 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 (Fujita,
Tanabata and Urano et al., PCP 2018) (Figure.2). Development
of imaging systems utilizing various type of camera and
establishment of evaluation method for middle-sized crops such
as quinoa nad Komatsuna are in progress.

BEEA T N—1EH
Members

ZHRZ ~J—Aw K [Laboratory Head]

B — T Kazuo SHINOZAKI, Ph.D.

FiZZ & [Research Scientist]

AR SE4C Miki FUJITA, Ph.D.

JHEF E; Kaoru URANO, Ph.D.

=48 522 Fuminori TAKAHASHI, Ph.D.

5 BIRZ2 & [Special Research Scientist]

{FH 1 Hikaru SATO, Ph.D.

BRIP4 RIFTZE 8 [Special Postdoctoral Researcher ]
& 1848 June-Sik KIM, Ph.D.

T4 ZHIVAZ 7 |l [Technical Staff II]

KPS AR Saho MIZUKADO (BHTERE)

Bt D& Saya KIKUCHI

77 AZ > [Assistant]

iH EEE Mika ARAI RIBEIRNSFIZE 22— CSRS)
B3e2 48/ \— k21 < — [Research Support Part Timer]
TH ZE#BF Fuyuko SHIMODA

JN—bk2A4<— [Part Timer]
1 BEZ33E Manami MASUDA
FFH SE4&F Mieko NODA
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Experimental Animal Division

Journals in English or non-Japanese (Peer reviewed)

Sato Y, Tsukaguchi H, Morita H, Higasa K, Tran MTN, Hamada
M, Usui T, Morito N,

Horita S, Hayashi T, Takagi J, Yamaguchi I, Nguyen HT,
Harada M, Inui K, Maruta Y, Inoue Y, Koiwa F, Sato H,
Matsuda F, Ayabe S Mizuno S, Sugiyama F, Takahashi S,
Yoshimura A, “A mutation in transcription factor MAFB causes
Focal Segmental Glomerulosclerosis with Duane Retraction
Syndrome.” Kidney Int 94:396-407 (2018).

Ayabe S, Nakashima K, Yoshiki A, “Off- and on-target effects
of genome editing in mouse embryos.” , J Reprod Dev, DOI:
10.1262/jrd.2018-128 (2018).

International Conferences (Invited)

Ike F, “Genomics and microbiota: Implications for laboratory
animal infection control” 8th AFLAS Congress, Bangalore
India, November 2018.

International Conferences (Participants): 1

Domestic Conferences (Invited)

HMARAE, < RERBNYI< 7 AU I B IEGYE ~ SN TRV
QUIE IRV~ EFARBREIIN A R BB I —, #RiR
BEAERESRAT, 20184F8

AR, « TAA)LERS - (B3] LMV R » 55 18 M H A
AKX —=T TR RHEE - AINER, HEL 20184E11 1

Domestic Conferences (Participants): 16

Experimental Plant Division

Journals in English or non-Japanese (Peer reviewed)

Daspute AA, Kobayashi Y, Panda SK, Fakrudin B, Kobayashi
Y, Tokizawa M, Iuchi S, Choudhary AK, Yamamoto Y'Y,
Koyama H, “Characterization of CcSTOP1; a C2H2-type
transcription factor” Planta 247 201-214 (2018).

International Conferences (Invited)

Abe H, Sakurai T, Ohya T, Matsuura S, Tomitaka, Asami
T, Mitomi M, Koshiyama M, Tsuda S, Kobayashi M,
“Interaction between thrips and their host plants, and its
application” 33th annual meeting of the ISCE2018
Budapest Hungary, Aug 2018

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

T, AR, RREE, WHEY, =8IEH, Bl
HEE, EERah, HEHEHTE, DMRESE, «IvyXEVBHA
Bk (O RaYy AT ERWET YIS EOTEH
N KB HEMH R HAREBEZES A, 201845
H

ZEEEE, < TEEYRERETITI R OERE L NA )Y — XD
#) | ZHOITEIHIME - T IVEI D SAEYIADIGH - 5
4 BIHAS FAEYZSFS B, 20184114

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

Liu, N., Hargreaves, V.V., Zhu, Q., Kurland, J.V., Hong, J., Kim,
W., Sher, F., Macias-Trevino, C., Rogers, J.M., Kurita, R.,
Nakamura, Y., Yuan, G.C., Bauer, D.E., Xu, J., Bulyk, M.L., and
Orkin, S.H. “Direct promoter repression by BCL11A controls
the fetal to adult hemoglobin switch” Cell 173: 430-442 (2018)

Martyn, G.E., Wienert, B., Yang, L., Shah, M., Norton, L.J.,
Burdach, J., Kurita, R., Nakamura, Y., Pearson, R.C.M.,
Funnell, A.P.W., Quinlan, K.G.R., and Crossley, M. “Natural
regulatory mutations elevate the fetal globin gene via disruption
of BCL11A or ZBTB7A binding” Nat. Genet. 50 498-503
(2018)

Liu, J., Li, Y., Tong, J., Gao, J., Guo, Q., Zhang, L., Wang, B.,
Zhao, H., Wang, H., Jiang, E., Kurita, R., Nakamura, Y., Tanabe,
O., Engel, J.D., Bresnick, E.H., Zhou, J., and Shi, L. “Long
non-coding RNA-dependent mechanism to regulate heme
biosynthesis and erythrocyte development” Nat. Commun. 9
4386. doi: 10.1038/s41467-018-06883-x. (2018)

Yu, L., Jearawiriyapaisarn, N., Lee, M.P., Hosoya, T., Wu, Q.,
Myers, G., Lim, K.C., Kurita, R., Nakamura, Y., Vojtek, A.B.,
Rual, J.F., and Engel, J.D. “BAP1 regulation of the key adaptor
protein NCoR1 is critical for gamma-globin gene repression”
Genes Dev. 32 1537-1549 (2018)

Ghosh, A., Garee, G., Sweeny, E.A., Nakamura, Y., and Stuchr,
D.J. “Hsp90 chaperones hemoglobin maturation in erythroid
and nonerythroid cells” Proc. Natl. Acad. Sci. U.S.A. 115
E1117-E1126 (2018)

Khalil, S., Delehanty, L., Grado, S., Holy, M., White, Z. 3rd.,
Freeman, K., Kurita, R., Nakamura, Y., Bullock, G., and
Goldfarb, A. “Iron modulation of erythropoiesis is associated
with Scribble-mediated control of the erythropoietin receptor”
J. Exp. Med. 215 661-679 (2018)

Morrison, T.A., Wilcox, 1., Luo, H.Y., Farrell, J.J., Kurita, R.,
Nakamura, Y., Murphy, G.J., Cui, S., Steinberg, M.H., and Chui,
D.H.K. “A long noncoding RNA from the HBS1L-MYB
intergenic region on chr6q23 regulates human fetal hemoglobin
expression” Blood Cells Mol. Dis. 69 1-9 (2018)

Kaneko, K., Kubota, Y., Nomura, K., Hayashimoto, H., Chida,
T., Yoshino, N., Wayama, M., Ogasawara, K., Nakamura, Y.,
Tooyama, 1., and Furuyama, K. “Establishment of a cell model
of X-linked sideroblastic anemia using genome editing” Exp.
Hematol. 65 57-68 (2018)

Loucari, C.C., Patsali, P., van Dijk, T.B., Stephanou, C.,
Papasavva, P., Zanti, M., Kurita, R., Nakamura, Y., Christou, S.,
Sitarou, M., Philipsen, S., Lederer, C.W., and Kleanthous, M.
“Rapid and sensitive assessment of globin chains for gene and
cell therapy of hemoglobinopathies” Hum. Gene Ther. Methods
29 60-74 (2018)

Kikuchi, G., Kurita, R., Ogasawara, K., Isa, K., Tsuneyama, H.,
Nakamura, Y., Yabe, R., Shiba, M., Tadokoro, K., Nagai, T., and
Satake, M. “Application of immortalized human erythroid
progenitor cell line in serologic tests to detect red blood cell
alloantibodies” Transfusion 58 2675-2682 (2018)

Kurita, R., Funato, K., Abe, T., Watanabe, Y., Shiba, M.,
Tadokoro, K., Nakamura, Y., Nagai, T., and Satake, M.
“Establishment and characterization of immortalized erythroid
progenitor cell lines derived from a common cell source” Exp.
Hematol. 69 11-16 (2019)

Chung, J.E., Magis, W., Vu, J., Heo, S.J., Wartiovaara, K.,
Walters, M.C., Kurita, R., Nakamura, Y., Boffelli, D., Martin,
D.I.K., Corn, J.E., and DeWitt, M.A. “CRISPR-Cas9
interrogation of a putative fetal globin repressor in human
erythroid cells” PLoS One 14: €0208237 (2019)

Saito, S., Lin, Y.C., Nakamura, Y., Eckner, R., Wuputra, K.,

I

Publications

Kuo, K.K., Lin, C.S., and Yokoyama, K.K. “Potential
application of cell reprogramming techniques for cancer
research” Cell. Mol. Life Sci. 76 45-65 (2019)

International Conferences (Participants): 1

Domestic Conferences (Participants): 3

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

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

International Conferences (Participants): 2

Domestic Conferences (Participants): 4

Microbe Division
Japan collection of Microorganisms

Journals in English or non-Japanese (Peer reviewed)

Noda S, Shimizu D, Yuki M, Kitade O, Ohkuma M,
“Host-symbiont cospeciation of termite-gut cellulolytic protists
of the genera Teranympha and Eucomonympha and their
Treponema endosymbionts” Microbes Environ 33 26-33 (2018)

Utami YD, Kuwahara H, Murakami T, Morikawa T, Sugaya K,
Kihara K, Yuki M, Lo N, Deevong P, Hasin S, Boonriam W,
Inoue T, Yamada A, Ohkuma M, Hongoh Y, “Phylogenetic
diversity and single-cell genome analysis of “Melainabacteria®,
a non-photosynthetic cyanobacterial group, in the termite gut”
Microbes Environ 33 50-57 (2018)

Sakamoto M, lino T, Hamada M, Ohkuma M, “Parolsenella
catena gen. nov., sp. nov., isolated from human faeces” Int J
Syst Evol Microbiol 68 1165-1172 (2018)

Thawai C, Kanchanasin P, Ohkuma M, Kudo T, Tanasupawat S,
“Identification and antimicrobial activity of Micromonospora
strains from Thai peat swamp forest soils” J Appl Pharm Sci 8
119-125 (2018)

Wu L, McCluskey K, Desmeth P, Liu S, Sugawara H, Yin Y,
Ohkuma M, Itoh T, Kim CY, Lee J-S, Zhou Y, Kawasaki H,
Hazbon MH, Robert V, Boekhout T, Lima N, Evtushenko L,
Boundy-Mill K, Bunk B, Moore ERB, Eurwilaichitr L,
Ingsriswang S, Shah H, Yao S, Jin T, Huang J, Shi W, Sun Q,
Fan G, Li W, Li X, Kurtboke I, Ma J, “The global catalogue of

PR
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microorganisms 10K type strain sequencing project: closing the
genomic gaps for the validly published prokaryotic and fungi
species” Gigascience 7 giy026 (2018)

Penkhrue W, Sujarit K, Kudo T, Ohkuma M, Masaki K, Aizawa
T, Pathom-Aree W, Khanongnuch C, Lumyong S,
“Amycolatopsis oliviviridis sp. nov., a novel polylactic
acid-bioplastic-degrading actinomycete isolated from paddy
soil” Int J Syst Evol Microbiol 68 1448-1454 (2018)

Chiba M, Itabashi T, Hirai K, Sakamoto M, Ohkuma M, Ishige
T, Kawasaki S, “Lactobacillus metriopterae sp. nov., a novel
lactic acid bacterium isolated from the gut of grasshopper
Metrioptera engelhardti” Int J Syst Evol Microbiol 68
1484-1489 (2018)

Noda S, Aihara C, Yuki M, Ohkuma M, “Draft genome
sequence of Lactococcus sp. strain NtB2 (JCM 32569), isolated
from the gut of the higher termite Nasutitermes takasagoensis”
Genome Announc 6 €00445-18 (2018)

Kinjo Y, Bourguignon T, Tong KJ, Kuwahara H, Lim SJ, Yoon
KB, Shigenobu S, Park YC, Nalepa CA, Hongoh Y, Ohkuma M,
Lo N, Tokuda G, “Parallel and gradual genome erosion in the
Blattabacterium endosymbionts of Mastotermes darwiniensis
and Cryptocercus wood roaches” Genome Biol Evol 10
1622-1630 (2018)

Sakamoto M, lino T, Yuki M, Ohkuma M, “Lawsonibacter
asaccharolyticus gen. nov., sp. nov., a butyrate-producing
bacterium isolated from human faeces” Int J Syst Evol
Microbiol 68 2074-2081 (2018)

Hazbon MH, Rigouts L, Schito M, Ezewudo M, Kudo T, Itoh T,
Ohkuma M, Kiss K, Wu L, Ma J, Hamada M, Strong M,
Salfinger M, Daley CL, Nick JA, Lee J-S, Rastogi N, Couvin D,
Hurtado-Ortiz R, Bizet C, Suresh A, Rodwell T, Albertini A,
Lacourciere KA, Deheer-Graham A, Alexander S, Russell JE,
Bradford R, Riojas MA, “Mycobacterial biomaterials and
resources for researchers” Pathog Dis 76 fty042 (2018)

Hashimoto A, Hirayama K, Takahashi H, Matsumura M, Okada
G, Chen CY, Huang JW, Kakishima M, Ono T, Tanaka K,
“Resolving the Lophiostoma bipolare complex: Generic
delimitations within Lophiostomataceae” Stud Mycol 90
161-189 (2018)

Kato S, Yuki M, Itoh T, Ohkuma M, “Complete genome
sequence of Ferriphaselus amnicola strain OYT1, a
neutrophilic, stalk forming, iron-oxidizing bacterium”
Microbiol Resour Announc 7 ¢00911-18 (2018)

Sakamoto M, Ikeyama N, Yuki M, Ohkuma M, “Draft genome
sequence of Faecalimonas umbilicate JCM 308967, an
acetate-producing bacterium isolated from human feces”
Microbiol Resour Announc 7 e01091-18 (2018)

Tanimura A, Sugita T, Endoh R, Ohkuma M, Kishino S, Ogawa
J, Shima J, Takashima M, “Lipid production via simultaneous
conversion of glucose and xylose by a novel yeast,
Cystobasidium iriomotense” PLoS ONE 13 ¢0202164 (2018)

Sujarit K, Kudo T, Ohkuma M, Pathom-Aree W, Lumyong S,
“Streptomyces venetus sp. nov., an actinomycete with a blue
aerial mycelium” Int J Syst Evol Microbiol 68 3333-3339
(2018)

Yanagiya K, Maejima Y, Nakata H, Tokuda M, Moriuchi R,
Dohra H, Inoue K, Ohkuma M, Kimbara K, Shintani M, “Novel
self-transmissible and broad-host-range plasmids exogenously
captured from anaerobic granules or cow manure” Front
Microbiol 9 2602 (2018)

Sakamoto M, Ikeyama N, Yuki M, Ohkuma M, “Draft genome
sequence of Lawsonibacter asaccharolyticus JICM 321667, a
butyrate-producing bacterium, isolated from human feces”
Genome Announc 6e00563-18 (2018)

Shen X-X, Opulente DA, Kominek J, Zhou X, Steenwyk JL,
Buh KV, Haase MAB, Wisecaver JH, Wang M, Doering DT,
Boudouris JT, Schneider RM, Langdon QK, Ohkuma M, Endoh
R, Takashima M, Manabe R-I, Cadez N, Libkind D, Rosa CA,
DeVirgilio J, Hulfachor AB, Groenewald M, Kurtzman CP,
Hittinger CT, Rokas A, “Tempo and mode of genome evolution
in the budding yeast subphylum” Cell 175 1533-1545 (2018)

Tanizawa Y, Tada I, Kobayashi H, Endo A, Maeno S, Toyoda A,
Arita M, Nakamura Y, Sakamoto M, Ohkuma M, Tohno M,
“Lactobacillus paragasseri sp. nov., a sister taxon of
Lactobacillus gasseri, based on whole-genome sequence
analyses” Int J Syst Evol Microbiol 68 3512-3517 (2018)

Noda S, Sakamoto M, Aihara C, Yuki M, Katsuhara M, Ohkuma
M, “Lactococcus termiticola sp. nov., isolated from the gut of

the wood-feeding higher termite Nasutitermes takasagoensis”
Int J Syst Evol Microbiol 68 3832-3836 (2018)

Sakamoto M, Ikeyama N, Kunihiro T, lino T, Yuki M, Ohkuma
M, “Mesosutterella multiformis gen. nov., sp. nov., a member of
the family Sutterellaceae and Sutterella megalosphaeroides sp.
nov., isolated from human faeces” Int J Syst Evol Microbiol 68
3942-3950 (2018)

Utami YD, Kuwahara H, Igai K, Murakami T, Sugaya K,
Morikawa T, Nagura Y, Yuki M, Deevong P, Inoue T, Kihara K,
Lo N, Yamada A, Ohkuma M, Hongoh Y, “Genome analyses of
uncultured TG2/ZB3 bacteria in 'Margulisbacteria' specifically
attached to ectosymbiotic spirochetes of protists in the termite
gut” ISME J 13 455-467 (2019)

Murakami T, Onouchi S, Igai K, Ohkuma M, Hongoh Y,
“Ectosymbiotic bacterial microbiota densely colonize the

surface of thelastomatid nematodes in the gut of the
wood-feeding cockroach Panesthia angustipennis” FEMS
Microbiol Ecol 95 fiy238 (2019)

Ogata Y, Suda W, Hattori M, Ohkuma M, Sakamoto M,
“Complete genome sequence of Phascolarctobacterium faecium
JCM 30894, isolated from human feces” Microbiol Resour
Announc 8 e01487-18 (2019)

Kuncharoen N, Kudo T, Ohkuma M, Tanasupawat S,
“Micromonospora azadirachtae sp. nov., isolated from roots of
Azadirachta indica A. Juss. var. siamensis Valeton” Antonie van
Leeuwenhoek 112 253-262 (2019)

Shintani M, Ohkuma M, Kimbara K, “High-resolution
comparison of bacterial conjugation frequencies” J Vis Exp 143
e57812 (2019)

Kobayashi H, Tanizawa Y, Sakamoto M, Nakamura Y, Ohkuma
M, Tohno M, “Reclassification of Paenibacillus thermophilus
Zhou et al. 2013 as a later heterotypic synonym of
Paenibacillus macerans (Schardinger 1905) Ash et al. 1994” Int
J Syst Evol Microbiol 69 417-421 (2019)

International Conference (Invited)

Ohkuma M, “Next generation technology for integrated
symbiology and microbial resources of symbionts” RIKEN
International Symposium “Frontiers in Integrated Symbiology”
Tokyo Japan, June 2018

Takashima M, Ohkuma M, “JCM strategy in quality
management of microbial resource: increase the added value by
genome sequencing for fungal strains under the NBRP
program” The 10th ANRRC international meeting, Seoul Korea,
September 2018

Takashima M, Manabe R-I, Nishimura Y, Iwasaki W, Sriswasdi
S, Endoh R, Sugita T, Ohkuma M, “Genome-based approach for
genus delineation in the Trichosporonaceae” 34th International
Specialized Symposium on Yeasts, Bariloche Argentina,
October 2018

Itoh T, Ohkuma M, “On the launch of the JCM-WDCM joint
genome sequencing project” The 8th WFCC-MIRCEN World
Data Centre for Microorganisms (WDCM) Symposium, Beijing
China, November 2018

International Conferences (Participants): 8
Domestic Conferences (Invited)
LR 5 “FERF BRC-ICMIC I 2 NITETRE Bl Otk »

HAMEM B R0 25 MIRRFHET—r a3y T DA
6 H 20184

I

Publications

A GO < 5 N R R S 2R O HE R IC & 5.9 B B s N R
EEOBHR” F52BAARERE LY/ —bA A0y —2%2
I 1 5201942 H

Domestic Conferences (Participants):22

Integrated Bioresource
Information Division

International Conferences (Invited)

Masuya H, “Data integration in RIKEN BioResource Research
Center” The 10th ANRRC International Meeting (ANRRC
2018) Seoul Korea, September 2018

Masuya H, “RDF-based data integration of mouse phenotype”
6th INCF Japan Node International Workshop, Wako, December
2018

Masuya H, “Data integration of mouse phenotype” 2019
AMMRA & AMPC Meeting, Melbourne Australia, February
2019

Domestic Conferences (Invited)

B K < WRAE RO R Y EER X A3
AT NN BN T — 2 I DTS % 7 58 34 I ARE R RESE
2, Bl VRI T L3 YRR T — 2 L A YR B AR
M. AL, 2018.10

B 4.6 ~ FL A 210 B BT FA
B G2 RE O FIRE, Yy RID L1987/ I
ZE T Y IS DIN?— ) INERERIE LD — . KR,
2018.10

PR GRSt > K B ITEIRHA - fRAT I BE S B Hi
TEBIXUOT =R 2TV T TSy T4 —L7 B0
ZEMRTREIE TR BIFEMN ) 5 s D2 - Bl SO e 2.
I, 2018.11

b R < AR A RSB 2R A HRRET HARE
FRNHY VY RDY L YRR HREDOHD I H
2018.12

#5 K f@ K “On the stability landscape of ecological communities”
9566 14 BEH 2>, ER Y VR L : Ecological Stability: spatial
and temporal dynamics, /7, 2019.3

Domestic Conferences (Participants): 5
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Bioresource Enginnering
Division
Journals in English or non-Japanese (Peer reviewed)

Liu J, Mochida K, Hasegawa A, Inoue K, Ogura A,
“Identification of quantitative trait loci associated with the

susceptibility of mouse spermatozoa to cryopreservation” J
Reprod Dev 64 117-127 (2018)

Ogonuki N, Inoue H, Matoba S, Kurotaki YK, Kassai H, Abe Y,
Sasaki E, Aiba A, Ogura A, “Oocyte-activating capacity of fresh
and frozen—thawed spermatids in the common marmoset
(Callithrix jacchus)” Mol Reprod Dev 85 376-386 (2018)

Watanabe S, Kanatsu-Shinohara M, Ogonuki N, Matoba S,
Ogura A, Shinohara T, “In vivo genetic manipulation of
spermatogonial stem cells and their microenvironment by
adeno-associated viruses” Stem Cell Reports 10 1551-1564
(2018)

Miura K, Matoba S, Ogonuki N, Namiki T, Ito J, Kashiwazaki N,
Ogura A, “Application of auxin-inducible degron technology to
mouse oocyte activation with PLC(” J Reprod Dev 64 319-326
(2018)

Matoba S, Wang H, Jiang L, Lu F, Iwabuchi KA, Wu X, Inoue K,
Yang L, Press W, Lee JT, Ogura A, Shen L, Zhang Y, “Loss of
H3K27me3 Imprinting in Somatic Cell Nuclear Transfer
Embryos Disrupts Post-Implantation Development” Cell Stem
Cell 23 343-354 (2018)

Matoba S, Zhang Y, “Somatic cell nuclear transfer reprogramming:
mechanisms and applications” Cell Stem Cell 23 471-485 (2018)

Hirose M, Hada M, Kamimura S, Matoba S, Honda A, Motomura
K, Ogonuki N, Shawki HH, Inoue K, Takahashi S, Ogura A,
“Aberrant imprinting in mouse trophoblast stem cells established

from somatic cell nuclear transfer-derived embryos” Epigenetics
13 693-703 (2018)

Inoue K, Matoba S, Ogura A, “Somatic cell nuclear transfer in
mice: Basic protocol and its modification for correcting X
chromosome inactivation status” Methods Mol Biol 1861 55-65
(2018)

Liu B, Mackawa T, Yoshida K, Ly NH, Inoue K, Hasegawa A,
Chatton B, Ogura A, Ishii S, “Telomere shortening by
transgenerational transmission of TNF-a-induced TERRA via
ATF7” Nucleic Acids Res 10 47(1) 283-298

(2019)

International Conferences (Invited)

Ogura A, “How to improve mouse cloning from the epigenetic

viewpoints” International Conference on Cell Reprogramming
and Reproductive Biotechnology Ho Chi Minh Vietnam, June
2018

Domestic Conferences (Invited)

Frl R “HiA ey mEE vz~ 20 E PN e MR
[FIHLEIC K B30 k. %524 [8] ART FORUM'18 [BI-FICRE 9 25T
T IR NS HoR 7 H 2018 4F

HEEHEF AT OLEWVI ABOARRE” 1110 BhHiEY %S
MRNGHREE B 9H 20184

B35 A AR AEIC KD 8T/ L E e AL &
fii” HASEAR AR 90 B A5 9 H 2018 42

INE TEER “ REREIWNC IS BHEAE T OIS 5538 [mIFAE
T2t a2—t3F— HEF 12 A 20184F

IINE TRER “ KD T — NS K B BRI RE DA Hr e ihinesl 4
WD TS ) LEAF IV AL Z ORI EEOF LD
VARVIL HH 12 H 20184

Domestic Conferences (Participants): 17

Technology and Development
Team for Mammalian Genome
Dynamics

Journals in English or non-Japanese (Peer reviewed)

Abugessaisa I, Noguchi S, Bottcher M, Hasegawa A, Kouno T,
Kato S, Tada Y, Ura H, Abe K, Shin, JW, Plessy C, Carninci P,
Kasukawa T, “SCPortalen: human and mouse single-cell centric
database” Nucleic Acids Res D781-D787 (2018)

Mito M, Kadota M, Tanaka K, Furuta Y, Abe K, Iwasaki S,
Nakagawa S “Cell type-specific survey of epigenetic
modifications by tandem chromatin immunoprecipitation
sequencing” Scientific Reports 8, 1143 (2018)

Kondo M, Sugimoto M, Abe K, “A simplified and efficient
protocol for derivation and maintenance of high-quality mouse
primed pluripotent stem cells using Wnt inhibition” Current
Protocols in Stem Cell Biology, 46(1):e60 (2018)

Shiura H, Sakata Y, Abe K, Sado T, “RNA-FISH and
immunofluorescence of mouse preimplantation and
postimplantation embryos” Methods Mol. Biol. 1861: 161-176
(2018)

Hosoi Y, Soma M, Shiura H, Sado T, Hasuwa H, Abe K, Kohda
T, Ishino F, Kobayashi S, “Female mice lacking Ftx IncRNA
exhibit impaired X-chromosome inactivation and a

microphthalmia-like phenotype” Nature Communications 9, 3829
(2018)

Shiura H, Abe K, “Xist/Tsix expression dynamics during mouse
peri-implantation development revealed by whole-mount 3D
RNA-FISH” Scientific Reports, in press

International Conferences (Participants):1

Domestic Conferences (Participants): 1

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

Journals in English or non-Japanese (Peer reviewed)

Kim K, Suzuki A, Kojima H, Kawamura M, Miya K, Abe M,
Yamada I, Furuse T, Wakana S, Sakimura K, Hayashi Y,
“Autophosphorylation of F-actin binding domain of CaMKII is
required for fear learning” Neurobiol Learn Mem, 157:86-95
(2019)

Moore BA, Leonard BC, Sebbag L, Edwards SG, Cooper A, Imai
DM, Straiton E, Santos L, Reilly C, Griftey SM, Bower L, Clary
D, Mason J, Roux MJ, Meziane H, Herault Y; International
Mouse Phenotyping Consortium, McKerlie C, Flenniken AM,
Nutter LMJ, Berberovic Z, Owen C, Newbigging S, Adissu H,
Eskandarian M, Hsu CW, Kalaga S, Udensi U, Asomugha C,
Bohat R, Gallegos JJ, Seavitt JR, Heaney JD, Beaudet AL,
Dickinson ME, Justice MJ, Philip V, Kumar V, Svenson KL,
Braun RE, Wells S, Cater H, Stewart M, Clementson-Mobbs S,
Joynson R, Gao X, Suzuki T, Wakana S, Smedley D, Seong JK,
Tocchini-Valentini G, Moore M, Fletcher C, Karp N,
Ramirez-Solis R, White JK, de Angelis MH, Wurst W, Thomasy
SM, Flicek P, Parkinson H, Brown SDM, Meehan TF, Nishina
PM, Murray SA, Krebs MP, Mallon AM, Lloyd KCK, Murphy
CJ, Moshiri A, “Identification of genes required for eye
development by high-throughput screening of mouse knockouts”
Commun Biol, 1:236 (2018)

Takahashi M, Tamura M, Sato S, Kawakami K, “Mice doubly
deficient in Six4 and Six5 show ventral body wall defects
reproducing human omphalocele” Dis Model Mech,
11:dmm034611 (2018)

Gotoh H, Miura I, Wakana S, “Genetic mapping of a male factor
subfertility locus on mouse chromosome 4” Mamm Genome,
29:1-7 (2018)

Kishimoto K, Tamura M, Nishita M, Minami Y, Yamaoka A, Abe
T, Shigeta M, Morimoto M, “Synchronized mesenchymal cell
polarization and differentiation shape the formation of the murine
trachea and esophagus” Nat Commun, 9:2816 (2018)

I

Publications

Shibuya H, Watanabe R, Maeno A, Ichimura K, Tamura M,
Wakana S, Shiroishi T, Ohba K, Takeda K, Tomita H, Shibahara
S, Yamamoto H “Melanocytes contribute to the vasculature of the
choroid”, Genes Gent Syst, 93:51-58 (2018)

International Conferences (Invited)

Furuse T, “Y-Maze final SOP and first data” KOMP2-IMPC 2018
Annual Spring Meeting, Toronto Canada, May 2018

Tamura M, Shibuya H, Miura I, Ikeda K, Ozaki A, Ozaki M,
Kozawa Y, Kushida T, Shinogi A, Yamada I, Furuse T “The
current status of phenotyping pipeline in RIKEN BRC”, 2019
AMMRA & AMPC Meeting, Melbourne Australia, February
2019

Furuse T, Yamada I, Kushida T, Miura I, Tamura M, “Behavioral
phenotyping pipeline in the Japan Mouse Clinic” 2019 AMMRA
& AMPC Student Workshop, Melbourne Australia, February
2019

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

FEAT B “X BRIC KB HREREA R— 7 = AR e R T
DFER” B VRO T L ERE Y 7T — 2D Y0 e - &
EOFRHR, B FEIERRR Y, 1 H 20194

FHR B “XHRCT A A= U NS KB TR RER B R AT, 25 16 [ £ iy
BIRIRTL - S| o 2= ROT L, BEAR, 2 H 2019 4F

Domestic Conferences (Participants): 20

iPSC-based Drug Discovery and
Development Team

Journals in English or non-Japanese (Peer reviewed)

Tsuburaya N, Homma K, Higuchi T, Balia A, Yamakoshi H,
Shibata N, Nakamura S, Nakagawa H, Tkeda SI, Umezawa N,
Kato N, Yokoshima S, Shibuya M, Shimonishi M, Kojima H,
Okabe T, Nagano T, Naguro I, Imamura K, Inoue H, Fujisawa T,
Ichijo H, “A small-molecule inhibitor of SOD1-Derlin-1
interaction ameliorates pathology in an ALS mouse model”
Nature Communications 9(1):2668, doi:
10.1038/s41467-018-05127-2, 2018.7.10

Niki T, Imamura K, Enami T, Kinoshita M, Inoue H,
Establishment of human induced pluripotent stem cell line from
a patient with Angelman syndrome carrying the deletion of
maternal chromosome 15q11.2-q13” Stem Cell Research 34
(2019) 101363, doi: 10.1016/j.scr.2018.101363, 2018.12.7

Suga M, Kondo T, Imamura K, Shibukawa R, Okanishia Y,
Sagara Y, Tsukita K, Enami T, Furujo M, Saijo K, Nakamura Y,
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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 I”” Stem Cell
Research, 101406, doi:10.1016/j.scr.2019.101406, 2019.2.11

Nakazeki F, Tsuge I, Horie T, Imamura K, Tsukita K, Hotta A,
Baba O, Kuwabara Y, Nishino T, Nakao T, Nishiga M, Nishi H,
Nakashima Y, Ide Y, Koyama S, Kimura M, Tsuji S, Naitoh M,
Suzuki S, Izumi Y, Kawarai T, Kaji R, Kimura T, Inoue H, Ono
K: MiR-33a is a therapeutic target in SPG4-related hereditary
spastic paraplegia human neurons. Clinical Science
CS20180980; doi:10.1042/CS20180980, 2019.2.18

International Conferences (Invited)

Human pluripotent stem cells in neurological disease
modeling and drug discovery. The 18th World Congress
of Basic and Clinical Pharmacology (WCP2018). Kyoto,
Japan, 2018.7.4

Inoue H © iPSCs for neurological disorders: A decade of
progress, hurdles, and beyond. International Symposium
on NEW FRONTIER in NEUROSCIENCE ( /% & 2018
Ty NEEEY VR YT L), Kanazawa, Japan,
2019.2.7

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

H BB “ALS DEHr OWIFLEIEHE ", HIA ALS T 2= i I
SRR AT , i ,2018 4F 6 1

BB SPSHIEZ Wiz S —3 2y 5 B R B D B
%% FP conference, B it ,20184E 6 H

H_EIBA “Controversy3 [PD DJREEIX iPSHINI THIITE S
M CN3-2 No », 55 12 [AS—F 2V Vi - B oy
TUA 58201847 H

H EiBA iR MR R 0 iPS BISERTZE ”, 55 39 M HASSSE «
FHAEREE SIEL FEORE - B 20184E7 H

1B “T IV Y INA =R D iPS M BRI 2% 7, 55 22 A T #%
CAERRREDF 7t 2, KPR ,20184E7 A

H L ¥ A “Neurological disease modeling and drug discovery
using human iPSC platform”, £ 40 [8] H A< 42 # 22 ( RS 10 25 2
=Hel B HAMB AR RE BFEZSR  Symposium 10
“Modeling neurological and psychiatric disorders using iPS cell
technologies and its application to drug Development.”, ffi 7 ,

201849 A

F EHRA < ERHINaE 7 O T e RS », 55 28 B H A
HERRE (iR SR P22 2 « 3 48 0] H AR RS e SR B 22 = A T
& VRTS8 TiPS IR Z -l W TR fi » wiiR R BB oY

DIIR : BIERANDHRE | HE{,20184E 11 A

Domestic Conferences (Participants): 4

iPS Cell Advanced
Characterization and
Development Team

Journals in English or non-Japanese (Peer reviewed)

Nakamura S, Maruyama A, Kondo Y, Kano A, De Sousa OM,
Iwahashi M, Hexig B, Akaike T, Li J, Hayashi Y, Ohnuma K,
“Asymmetricity between sister cells of pluripotent stem cells at
the onset of differentiation” Stem Cells and Development 27
347-354 (2018)

Tran THY, Fukuda A, Aizawa S, Bui PL, Hayashi Y, Nishimura
K, Hisatake K, “Live cell imaging of X chromosome reactivation
during somatic cell reprogramming” Biochem Biophys Rep 15
86-92 (2018)

Hayashi Y, Matsumoto J, Kumagai S, Morishita K, Xiang L,
Kobori Y, Hori S, Suzuki M, Kanamori T, Hotta K, Sumaru K.
“Automated Adherent Cell Elimination by a High-Speed 1 Laser
Mediated by a Light-Responsive Polymer” Communications
Biology 1218 (2018)

Nishimura K, Ishiwata H, Sakuragi Y, Hayashi Y, Fukuda A,
Hisatake K, “Live-cell imaging of subcellular structures for

quantitative evaluation of pluripotent stem cells” Sci Rep 9 1777
(2019)

Ueki R, Atsuta S, Ueki A, Hoshiyama J, Li J, Hayashi Y, Sando
S, “DNA aptamer assemblies as fibroblast growth factor mimics
and their application in stem cell culture” Chem Commun
(Camb). (2019) [Epub ahead of print]

International Conferences (Invited)

Hayashi Y, “Studying rare diseases using disease-specific iPS
cell collection at RIKEN cell bank” Joint Japan-Spain
Symposium on Medical Research ”Cerebrating the 150th
Anniversary of Japan-Spain Diplomatic Relations Programme”
Madrid Spain, November 2018

International Conferences (Participants): 2

Domestic Conferences (Invited)

PR, BRI S > 2 IS T REE NI B R RE Y iPS Ff
ORER " HABYEBRAZILEZR3I M KL
November 2018

Domestic Conferences (Participants): 1

Next Generation Human
Disease Model Team

Journals in English or non-Japanese (Peer reviewed)

Seo H*, Amano T*, Seki R, Sagai T, Kim J, Cho SW, Shiroishi T,
“Upstream enhancer elements of Sk regulate oral and dental
patterning.” J Dent Res 97 1055-1063 (2018)

*equally contributed author

International Conferences (Participants): 1

Plant-Microbe Symbiosis
Researchand Development Team

Journals in English or non-Japanese (Peer reviewed)

Toju H, Peay KG, Yamamichi M, Narisawa K, Hiruma K,
Naito K, Fukuda S, Ushio M, Nakaoka S, Onoda Y,
Yoshida K, Schlaeppi K, Bai Y, Sugiura R, Ichihashi Y,
Minamisawa K, Kiers ET, “Core microbiomes for
sustainable agroecosystems” Nat Plants Vol.4, 247-257
(2018)

Sato K, Kadota Y, Gan P, Bino T, Uehara T, Yamaguchi K,
Ichihashi Y, Maki N, Iwahori H, Suzuki T, Shigenobu S,
Shirasu K, “High-quality genome sequence of the
root-knot nematode Meloidogyne arenaria genotype
A2-0” Genome Announc Vol.6, €00519-18 (2018)

Ostria-Gallardo E, Ranjan A, Ichihashi Y, Corcuera L,
Sinha N, “Decoding the gene co-expression network
underlying the ability of Gevuina avellana to live in
diverse light conditions” New Phytol Vol.220, 278-287
(2018)

Domestic Conferences (Invited)

HREZRET, “ T4 —IVRT7TVAI TSI EHESER
B9 %" IBAREYINA A A RE 15025, HEED
FIYREX, 20184E4 H

TEZRE, “Tr—)VRT7ZVAIZACIDEESEY
BEd 5 HAEREES a3 T—, HaUEH
15X, 201847 H

MREZRE, “/N\A Z)V—"7"Y FRNA-seq 71 7V —1E
e Ry N — IR B EKFEANE S
F—, BEHEALET, 2018474

HiEZRH], “T— VR VAI VATV ERKEXER
B9 5% R BTN 2 —, R
DL, 20184E7H

B

Publications

HEZRE, “T—I)VRT7TVAI VKD ERERER
B9 % 2 MY B E R ETY E S T e, R
#O\TE 7, 201848 H

EREIE, TLRRIE, 1E4E, #AEREE, 77—/ X+
T—HREDONEEARNR T BB MR AT 7 2—1
TEMEDERER 7 HA T EBATR 22018 FEE R
KRz, FEERERT, 20184E8 A

MR, «T—I)VRT7 VLIV AL ERERER
B3 27 B0 R HAAEY) TS, KIRFWRH
i, 20184E9H

B, “T—I)VRT7TVAI VA KD ERERER
B#d2> 7707 ) LEEMREE 7 S, ERE
F ALK, 201849 H

TfGZE, « [EOMEZW I T—2h5RS —k&
TR ERBT R LT 5 A== I T4 T ARA
JVEXPO, HREHSTRHKX, 201849 H

HKEZRE, “To—)VRT7TVAIT KD EREER
RI29 % BRI - NGS T — 2 i oV RY T L,
KRR DL, 201849 A

HIEZRE, “fE¥E L EMEYOBRIC DN T~RZ#
DHTEERBEDORZS (b~ FEEA—H=v7 T
a7 AZ2019, FEER/|MRET, 201942 A

INRISE, > N D e A O BB - R
BTy YTV AT LORFE” FEYISNA A 1 6
OZRESESHE 1 0\BIFEE - 55 8 [mlfhs W) -
MAEMEOHANER ), FESRFEST, 201943 H

HIEZRE, “fE¥L L EMEYOBRIC DN T~RZ#
DITEEREDO RIS~ IREBICOI LW EER
e s, E/RESEHRT, 2019F3H

THREZRH, “HHY—~ A 7 NA A — X B EEOE &
TEE oy T —J A 55 60 [B] H AAEY) 4 2 A
2, BHIRAHET, 201943 H

TIERE, “ 74— )VR7 7 VAR KO ERESEY
BET 57 HARZ(EZR019FEARY VRV
L, HEFRIHEAX, 201943 H

Shinozaki Research Collaborative
Group

Journals in English or non-Japanese (Peer reviewed)

Shinozawa A, Otake R, Takezawa D, Umezawa T, Komatsu K,
Tanaka K, Amagai A, Ishikawa S, Hara Y, Kamisugi Y, Cuming
A C, Hori K, Ohta H, Takahashi F, Shinozaki K, Hayashi T, Taji
T, Sakata Y, “Erratum: Publisher Correction: SnRK2 protein

U]
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kinases represent an ancient system in plants for adaptation to a
terrestrial environment” Commun Biol, 2 55 (2019)

Kudo M, Kidokoro S, Yoshida T, Mizoi J, Kojima M,
Takebayashi Y, Sakakibara H, Fernie A R, Shinozaki K,
Yamaguchi-Shinozaki K, “A gene-stacking approach to
overcome the trade-off between drought stress tolerance and
growth in Arabidopsis” Plant J, 97 240-256 (2019)

Mizoi J, Kanazawa N, Kidokoro S, Takahashi F, Qin F,
Morimoto K, Shinozaki K, Yamaguchi-Shinozaki K,
“Heat-induced inhibition of phosphorylation of the
stress-protective transcription factor DREB2A promotes
thermotolerance of Arabidopsis thaliana” J Biol Chem, 294
902-917 (2019)

Ishikawa S, Barrero J, Takahashi F, Peck S, Gubler F, Shinozaki
K, Umezawa T, “Comparative Phosphoproteomic Analysis of
Barley Embryos with Different Dormancy during Imbibition”
Int J Mol Sci, 20 (2019)

Takahashi F, Suzuki T, Osakabe Y, Betsuyaku S, Kondo Y,
Dohmae N, Fukuda H, Yamaguchi-Shinozaki K, Shinozaki K,
“A small peptide modulates stomatal control via abscisic acid in
long-distance signalling” Nature, 556 235-238 (2018)

Yamagami A, Chieko S, Sakuta M, Shinozaki K, Osada H,
Nakano A, Asami T, Nakano T, “Brassinosteroids regulate
vacuolar morphology in root meristem cells of Arabidopsis
thaliana” Plant Signal Behav, 13 e1417722 (2018)

Nakano T, Tanaka S, Ohtani M, Yamagami A, Takeno S, Hara
N, Mori A, Nakano A, Hirose S, Himuro Y, Kobayashi M,
Kushiro T, Demura T, Asami T, Osada H, Shinozaki K, “FPX is
a Novel Chemical Inducer that Promotes Callus Formation and
Shoot Regeneration in Plants” Plant and Cell Physiology, 59
1555-1567 (2018)

Higashi Y, Okazaki Y, Takano K, Myouga F, Shinozaki K,
Knoch E, Fukushima A, Saito K, “HEAT INDUCIBLE
LIPASE]l Remodels Chloroplastic
Monogalactosyldiacylglycerol by Liberating alpha-Linolenic
Acid in Arabidopsis Leaves under Heat Stress” Plant Cell, 30
1887-1905 (2018)

Fujita M, Tanabata T, Urano K, Kikuchi S, Shinozaki K,
“RIPPS: A Plant Phenotyping System for Quantitative
Evaluation of Growth under Controlled Environmental Stress
Conditions” Plant Cell Physiol, 59 2030-2038 (2018)

Ogita S, Nomura T, Kato Y, Uehara-Yamaguchi Y, Inoue K,
Yoshida T, Sakurai T, Shinozaki K, Mochida K,
“Transcriptional alterations during proliferation and
lignification in Phyllostachys nigra cells” Sci Rep-Uk, 8 (2018)

Amagai A, Honda Y, Ishikawa S, Hara Y, Kuwamura M,

Shinozawa A, Sugiyama N, Ishihama Y, Takezawa D, Sakata Y,
Shinozaki K, Umezawa T, “Phosphoproteomic profiling reveals
ABA-responsive phosphosignaling pathways in Physcomitrella
patens” Plant J, 94 699-708 (2018)

Kuromori T, Seo M, Shinozaki K, “ABA Transport and Plant
Water Stress Responses” Trends Plant Sci, (2018)

Nakaminami K, Okamoto M, Higuchi-Takeuchi M, Yoshizumi
T, Yamaguchi Y, Fukao Y, Shimizu M, Ohashi C, Tanaka M,
Matsui M, Shinozaki K, Seki M, Hanada K, “AtPep3 is a
hormone-like peptide that plays a role in the salinity stress
tolerance of plants” Proc Natl Acad Sci U S A, 115 5810-5815
(2018)

Takahashi F, Shinozaki K, “Long-distance signaling in plant
stress response” Curr Opin Plant Biol, 47 106-111 (2018)

Sato H, Takasaki H, Takahashi F, Suzuki T, Tuchi S, Mitsuda N,
Ohme-Takagi M, Ikeda M, Seo M, Yamaguchi-Shinozaki K,
Shinozaki K, “Arabidopsis thaliana NGATHA1 transcription
factor induces ABA biosynthesis by activating NCED3 gene
during dehydration stress” Proc Natl Acad Sci U S A, 115
E11178-E11187 (2018)

Kudo M, Kidokoro S, Yoshida T, Mizoi J, Kojima M,
Takebayashi Y, Sakakibara H, Fernie A R, Shinozaki K,
Yamaguchi-Shinozaki K, “A gene-stacking approach to
overcome the trade-off between drought stress tolerance and
growth in Arabidopsis” Plant J, (2018)

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

PEFH 2], “HEN V= /XA TV AT I “RIPPS” IC
KBRS E MM HAREY) 225 82 [a K= i
E.,9814H-16H 2018

X8 BE, R T F REN Uz, AR ZS
BOER# 7V FEREINA AT T F IV S
A, HAS, 12 H 11 H 2018

G BE BT FRICKDZEEA N A SE
TOREMOI 2= r—y gy EYRlEy VRO
152018 CHEX, 12 H 12 H 2018

I

Publications
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BYRERE AT B IREREE
Initiatives for the Better Management

of the RIKEN BioResource Research Center Publicity Activities

—

experiments. fermentation experiments, based on the method of forming

wmi
TLLTY

NERE

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

201847 H28 H

(T—= FNEDRRZ L ZBINA A1) —R

IS E OB OFBE BRI RIS A

Tsukuba Chibikko Hakase is a science learning event featuring
exhibitions and events held at research institutes located in
Tsukuba, which attempts to encourage local elementary and
junior high school students to become great “little scientists.”
The BioResource Research Center also participates in the event,

£ NEGCFOEE—BRLSEHEIET)

FIEOANH DEETF R HKDRAEL AT EICH
B2BILTDOEZRIEL R PR EDBREBHELLE T,
BT DB T RIS DOV TEREUE T,

Fo[m9H 12H e FOETIVEYIN Y A THSEE T Of)
T BIETOZEDETETROEPEE DL 2L hDE
TIVEIS O ZADRFITTRNALE T, BEVCHEIEAR, 5
WHEEAZHRL TR T OB PRENCDOVTEI T
Tt EET,

309 H19H MREHOLX I E GFP 2 o T e T
YAV $B) 4TI OGP EMIC, EinFei N
JEDBFEE LTS, GFPZIGH LIcRBROBIZ N LE T,
YALVAAT AT, BHAZHLESTZD, FLVE
BR7AT T B Z T OLET,

HEAE9H20H 14 A7 T THER LR NTAY T2
AL, EHEROMEZEACADEAIah 72V 72 ED
X9, FGEBME VR o TR R R @ U TR
[ R L& 9,

(G A SEBREYRIFER < BRI E]

Life “Functions of genes - From enzymes to body formation-"
Day I(Sep. 11) “Gene, Health, and Diseases” ,Participants

cutting-edge genetic-engineering technologies.

artificial salmon roes. They experienced enzyme reactions via
fermentation experiment using familiar food items and braker’s
yeast.

[Lab in charge: Experimental Animal Division and Gene
Engineering Division]

iy ONAA4)Y -2 &8 ) Ghiy)

H1E9H 13H [TEDORAED LB T GER) | TEDOEEE K
OE/ED) 1B % 3 OBLEFICDOWVWTESR, BRIE
(Ra—%Vh) OBEHIBEDISICLUT 3EEOEIL -2
BOIAATZEDD, ZRKOIEDTTRRINEL T DKk
BEERZTHHLET,

oM 9H27H MRa—2Y WelEZEs () |

TEF BRC DHER T v — L OO EERFEY 2 BIE L TE
BAREET, BRULZERKICELUT, BTrHAERTSC
LILEDEDIS BT E =D EL T, WD
TEOBRICB W ORI FOERPRI-TRE 2R,
$30E 104 11 H iRz ks LRI B 515 GE
#)

H4lm 10 A 120 FfazEES 1 (5250 |

(SR - FZERREYIBATE . SRR =]

CRGERD 1,7182% - . . ) ) learned on genomic variation among individuals and its Life “Let’s watch bioresource! (extracted)
” ) d for child . .
GEHREY YA TV ALY Fv— providing an opportunity for children to experience science. contribution to health and diseases. Also, they learned on Day 1 (Sep. 13) “Flower forming and the genes involved”

(lecture)

. 20184E8 H23 H Day 2 (Sep. 12) “Mouse as a human model for studying gene You will learn three kinds of genes involved in flower forming.
il (F—=> functions”,We demonstrated changes in body shapes and Observe mutants and learn how to identify the three genes and
TRZEVEDZ” RZBL7 N—H A AU — A5 R R 2 functions caused by modified genes in mouse models of humans. how to make mutants.

% — (BRC) DiHi CTHRER—1 ~ 7 AR H A f##
HrBHFEF— L - R B

THERDTZE, SROBHFEIC T TR BRI iPS Ml N>
DG PSR A AT B R - — L+ bK PR
TESHT DR HN 2 VT REREZ R 50 Y- MAEY
FERIZEBHRE T — L THRGZRHE

July 28, 2018

< Theme > Bioresource -foundation for our future-

< Number of visitors > 1,782

< Lecture > Science Lectures

Rethinking of “Inheritance of acquired characteristics”,
Shunsuke Ishii, Cellular Memory Laboratory

To invisible things “visualize”- The latest CT inspection
technology of the RIKEN BioResource Research Center -,
Masaru Tamura, Technology and Development Team for
Mouse Phenotype Analysis

FHEOBIS: ARONEF /a8 (TH0) LF—XDAE -
BIHOMERFP RICD R}« BELAWEZ LIcAL I E2 8
WHTHRTHLS!

WEMO—RTHLEE (F /3 A - BERD) ORfEEZ A
FARLETAZES>THNLE L, ZD%, avYhee
T A HE DIREIRHRIC DWT T Xy & a VB 2 v
T—A—NITHIAL, TIhkA & O R M2 SRR L
YEEBEMER 2 (> THIICBISR L TV le & X L,
SIEED 204

Aug. 23, 2018: Number of participants: 20
The outline of fungi (mushroom, mold and yeast) was briefly
overviewed using slides and an educational video. Afterward,
morphological characteristics of Aspergillus (koji mold) and
Penicillium (blue cheese mold) were explained to each

participant using a discussion microscope, and also stereo and

Participants learned on gene functions by observing photos,
skeleton specimens, and microscopic sections.

Day 3 (Sep. 19) “Design your experiment using green
fluorescent protein (GFP) ”,Participants learned on genes and
proteins, focusing on the GFP of crystal jelly. We demonstrated
an example of experiment using the GFP. Participants brought
their questions and ideas on new experiments, talking over a cup
of tea in Science Café style.

Day 4 (Sep. 20) “Learn about enzymes using colored salmon
roes”,Participants made microcapsules containing materials for

Day 2 (Sep. 27) “Find out mutants” (experiment)

You will observe experimental plants in plates and find out
mutants in our training room. Learn what changes are caused by
gene mutations and understand the roles of mutations in
evolution and crop breeding.

Day 3 (Oct. 11) “History of cell culture and modern
applications” (lecture)

Day 4 (Oct. 12) “Let’s observe cells!” (experiment)

[Labs in charge: experimental plant division and cell engineering
division]

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

BRI LIS A G
iPS MfERIEER MR EENRHTR\DHE

2018.4.9 Exhibited in Opening Ceremony of iPSC-based Drug Discovery and

Development Team in Keihanna Science City

KBTI FRARE I A—BELEDTHDY A T X5EEE

2018.9.11,12, | 4£6p NEGFOBE -BERHOSHAIEVE T

19,20 | Series of two-hour science lectures for adult citizens
Life “Functions of genes - From enzymes to body formation-”

MFSHX—ARRFANDHE

2018.4.21 Exhibited in open days in Wako campus

2018.10.4,5 | RBAY—bI T4 THFAR2018IT/\RIVHE

Exhibited in Kyoto Smart City Expo 2018 in Keihanna

HEETRZEICCEREN DR TR

2018.10.27 | REHIX—RBANDEE

I light microscopes were freely used for observing various El Y Exhibited in open days in Osaka campus =
i Application of disease-specific iPS cell bank to drug . .. . [0 CHIA S BN D) Bt %LE\
g fungal strains. This ivent was operated by Japnan Collection of (SRERMEYIRRFE) f ST AR [ LFIZE 1 NDHE g
i i i i . - Held the Fascinati Plants D: ial observi t entitled i F T 7L - .
development and intractable disease research, Yohei Hayashi, Microorganisms; JCM). 2018.6.9-10 “Sepringeth :sscelgs Olgnm?greae: iasazor;ir!nﬁgisczalske;\gggte‘;/lgrr:tse!n Pllae; V| 20181134 | BEEFHR - STV TORBIRER BT —FY—Ibs
iPS Cell Advanced Characterization and Development Team sciences, present and future” at Nagoya City Science Museum (BEFHHFERE) o
. . . . . - (Experimental Plant Division) Genetic Materials - Research tools for Life Sciences
Dissecting agriculture by new omics technology, Yasunori BEEDTBDDY AT RAERE Y ol "
. . . . . [ =] N L F7A1 t: 2 | T
Ichihashi, Plant-Microbe Symbiosis Research and A series of two-hour science lectures for adult citizens 2018.7.28 ﬁﬁiﬂz_ﬂ&ﬁsﬁ ) 2018.11.20-22 I/Exhitfited/inZA;g(ridusaeIs; Crgztio;\EFair 2018, Tokyo BigSight
D lopment Team o Held open days in BioResource Research Center :
evelop DFLF AR Z=DEMET 2, FEEEIICHODH UEHR— R ARNDHE 2018.11.23 | BFME—RABADHE
IEXBU>FEL BRNEXNRIC, FEFZEEGEHAGDE T TBEEDT 2018.7.28 | Expibited in open days in Sendai campus Exhibited in open days in Kobe campus
HKIEBEU>F . b 2t o g e _ )
D I A 1 [0] 2 Ff ] D 5% W, 5k SN 2019.1.2 SAT77./0Y— 23— —Rin DKIE2019\HE
Tsukuba Chibikko Hakase fBR-b;/Lr“ # iof]rifj%;;ﬁi ;E O RE T R 2018.8.28 ;ﬁfifﬁgﬁﬁﬂﬁf Chiblkko Hakase 019.1.29 Exhibited in SAT Technology Showcase in Tsukuba, 2019
(8 o
DUEBU TR, N ES TRER B US> R R AR E 201937 532 0] B FHRIRFREEERDIRE _
ZHIEL. DX NICH BB TITO R/R° A XV We held a series of two-hour “science lectures for adult 2018.9.1 Exhibited in open days in Yokohama campus o Eﬁg'grz(éw the 32nd meeting of Industory memberships
B SR VN: X2 SCPVA Uy — UR—=T . -
SIS SRARERA N }tf—d_ \{j )Y A2 citizens”. Participants gathered at RIKEN BRC to conduct real
LTDARY ML, BRI SNBSS 72 Rt L T E T,
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BZ - 1% Visitors

TR HAIE =B FAR

BERUNBLFEFANR

a2 =—70LDDEHY

Interaction with Research Community

[LEREEN
Publicity Activities

2018.4.20 Ibaraki Prefectural Koga Third High School 41 2018.11.16 Gunma Prefectural Maebashi Girls’ High School 42
EBRCIETRHD )Y —RELIMENICHBLTECOIC. ZLTRFIDOAERZ—X %)Y —RBHITIRIITHT=HIC,
2018.5.14 El_?7'757?4p7'”’f i\;}-?ﬂﬁA (HFSP) | 7 [2018.11.21 ffffﬁifiﬁi%ﬁmm of Agrculure 41 HREIZI 1T EDDHEHIEARICLTOET,
uman Frontier Science Program; g . . . . . . .
The RIKEN BRC, we are serious about forming links with the research community, in order to ensure more effective use of
2018.5.18 | FERFHRMEMBZFR 5 |20t 1120 | THRILEBE—RIFFM 1 our latest resources, and to reflect the latest research needs in our preparation of resources.
Institute of Microbiology, Chinese Academy of Science; IM-CAS U Ibaraki Prefectural Tsuchiura First High School
2018531 | TURABIIF R FFL " BERTEATESR . F L TOEFEEN Making our activities known at conferences
o~ Tokyo Metropolitan High School of Science and Technology 2018.11.29 Saitama Prefectural Kumagaya High School N . . R . L
BBRCTIF FR2PANY M@ L LVBHDE/NAF )Y —ADOFAERT IEZEBRNE L EREHZ1TE O TVET,
2018620 | FMIRIELHRSEEFR 27 2018126 | FEARIFIREFR 35 The RIKEN BRC is working to publicize its activities through participation in conferences and events, for promoting active
Okayama Prefectural Okayama Joto High School sle Kumamoto Prefectural Uto High School
use of its bioresources.
2018.6.28 | XEFHFAMBIRER S A 71TV XR 3 BEAIE T N\ S
o Life Sciences Division, Research Promotion Bureau, MEXT 2018.12.7 K - s o 20
umamoto Prefectural Yatsushiro High School
HEFREREFR e
ks Kamakura Gakuen High School e 2018.12.13 Eﬁgﬁiﬁﬁ%$& _ 14 oo .
e Kagoshima Prefectural Kokubu High School Exhibition in conference
BREIN\ESEFR SR ] A
2018.8.1 Fukuoka Prefectural Yahata High School 12 2018.12.19 ,%Eﬂ%ﬁffﬁ]ﬁﬂj:%ﬁ . o A A A AR = A
2. Okinawa Prefectural Board of Education Prefectural School 18 BAYT/ MREFZSEIEARIREBTRS (LB)
nn o~ Education Divisi E i i
2018.8.2 &/ BTSSR - ucation Division 2018.6.19-21 The 3rd Ann'u.al Mefetlng'of the Japanese Society for
Kagawa Prefectural Takamatsu Kita Senior High School =B YRR |EEESR 44 Genome Editing, Hiroshima
2018.12.21 i N . ; o
g Aomori Prefectural Goshogawara High School The 29th International Conference on Arabidopsis
AR RS SR 2018.6.25-29 . P
2018.86 Tochigi Prefectural Kanuma Higashi High School 27 B T —— Research, LOGOMO, Finland
FRSRIL REFFK e e
2018.8.8 TFEEITAFZESEER 2018.12.26 | G, nma Prefectural Otawara High School i 5 18 C|EFREIES - ﬁﬁ%ﬁ?%ﬁ% (5{%[5)
o Chiba Prefectural Kisaradzu High School 12 2018.7.2-5 Tr\}s C1 Ié:3’t2ho\4VE(;:vrIdKCoFgress of Basic and Clinical Pharmacology
— soforg | LBEEMEEETE 12 ( ). Kyoto
2018.8.17 *qalt-rxj | |L—%J@Fﬂﬂ%%$*ﬁ 26 e Hokkaido Muroran Sakae High School %77 = Eﬁ%%‘-ﬁ%‘-ﬁﬁ,igﬁﬁéﬁﬁﬁ—\% (j(ﬁ&)
8. Kanagawa Prefectural Zama High School LS 2018.9.27-29 The 77th Annual Meeting of the Japanese Cancer
[ e . 7B =~FF IR Association, Osaka
2018.8.20 E%%Mﬂ&ﬁﬁ%?& 30 2019.1.11 Hokkaido Sapporo Keisei High School 7 - N
Saga Prefectural Chienkan High School £ 4 BEAD FEYSEESERNE T+ 3 IVINA A
_ e 7 B E R SRR () 30 | /Y TAZBYIZR (NBRP) O—F— (#8R)
2018.8.21 FEEDERF RS S 42 2019.1.16 Daegu-Gyeongbuk Medical Innovation Foundation 4 2018.11.28-30 The 41st Annual Meeting of the Molecular Biology Society
O Utsunomiya Junior College Attached High School of Japan, Yokohama
— - FHREIAERSEFAR
2018.8.28 BB X FAF MR RS FR 41 2019.1.24 Totori Prefectulrzl Ku’;yoshi Higashi High School g A7 ERAEESASHES (EBFE)
e Mukogawa Women's University High School 2018.12.10-12 | The 47th Annual Meeting of the Japanese Society
N . e DS EEESK for Immunology, Fukuoka
2018.8.31 RARFEDNFELEHHFR 26 2019.2.15 Tsukubaﬁ/lats’:‘mi High School 35
o Department of Life Sciences, Faculty of Life Sciences, Toyo University
FREHAFREEFLFR (KR)
ey = - —- RIEAZF - i [
2018.8.31 FEASE S AT YATSY 0 2019.2.20 _fk?'o Ins%mjl(te—i—f Toohnology 6 2019.3.14-16 ;r;iiZthdo/:\SE:al Meeting of the Japanese Pharmaclogical
Sakura Science Plan, University of Tsukuba Y,
. Je==(I=Rod B sk
2018.10.10| LERIEEREZTR 44 |2019311 ﬁ.f:eﬂ%j ?’Tyk%m;}fh School 39 BARELFR2019FEAR (HEH)
o Hiroshima Prefectural Kuremiyahara High School 9 2019.3.25-27 The 2017 Annual Meeting of the Japan Society for
N " " Bioscience,Biotechnology and Agrochemistry, Setagaya
=R =] Ao BFEEXVI—IVEREEER 20 9 o & 98y
2018.10.11 [RBRIIELHIESFFR 34 [20193143 | | Gakuin Senior Hiah School
e Hiroshima Prefectural Fukuyama Seishikan High School ori Nevers Gakuin senior High Scnoo
2 o e I
: AL 2 2019.3.14 for Hi i
g 2018.10.17 Tsuchiura Municipal Tsuchiura First Junior High School 24 Yamagata Prefectural Touoh Gakkan Senior High School %
SR [ et NPOEATHEREHE
2018.10.18 ﬁgz?;i;%zrg?%uga':‘%iﬁigh School 42 |2019.3.18 NPO Corporation Ibaraki Prefectural Shokuiku Kyokai 12
BHEIGESRER 2018 FERFE - RREHSE
2018.10.23 Fukui Prefectural Koshi High School 45 Total of Visotors 1 ,240
REEINNESEFR
2018.10.25 Fukuoka Prefectural Jonan High School 45
HARBRIFARSHFFR
2018.11.7 Tochigi Prefectural Tochigi High School 42
HRRIINGSFER
2018.11.12 Okinawa Prefectural Kyuyo High School 42
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Efforts to Foster Personnel

A BN DE #E

Efforts to Foster Personnel

¥ 75 ES Reporting Sessions

7/ LRESAMNC LD/ v 7 A VR VAMERDABETDRIERN | e SEERENYRI R R
Attempt to Generate Knock-in Mice with the Genome Editing and Their | 1oqpiaki Nakashiba | Experimental Animal Division
Characterization at the Experimental Animal Division.
2018.5.31
BRC =7 — BRC Seminar SEEROBNERERE e AR
Species authentication of deposited animal cell lines. Michiya Noguchi Cell Engineering Division
— Y N < _ H AI SEZ ﬁn,g J—
in VivOE MRS A X— > 5 B H T B TAKaBLI S0 PHIo IR R 05— e PSR FAU MR - BUSERIZE 5K EF G et Dy Dissovery and
2018.7.20 | AkaBLI: An innovative technology for in vivo bioluminescence =255 REPRERIRINTBAZE 7 — s i . Disease modeling and drug discovery using iPSC platform. Keiko Imamura 9 Y
imaain Satoshi lwano Laboratory for Cell Function Dynamics, RIKEN Development Team
9ing Center for Brain Science 2018.6.14
= 3 B4 -1 HAMZE —
TA—IVRF I VRICKVEREREZRF TS i 30 %ﬂt-ﬁcirjzje S%rfli?(fiﬁs%zseaﬁh and
. L . Dissecting organic agriculture using field-omics analysis. Yasunori Ichihashi Devel T
o _ EFRLRFAFR WRIFHZER SR RIS evelopment feam
2018.7.23 RBEZI \7%75"93%77’:?33%%29’&{%,%? B4 =17 Laboratory of Structural Neuropathology, — - . P
ol Neurodegeneration and insoluble proteins Nobuyuki Nukina Graduate School of Brain Science, Doshisha N UARFHARO NI — % FE T 2R FOHTER S8 A RERYT/ LENRERAT R T — L
University The research of factors inducing the heterogeneity of mouse spermatogonia Shinnosuke Suzuki Technology and Development Team
stem cells. 0Suke suzu for Mammalian Genome Dynamics
2018.6.29
_ 3 = = HRERRERE
_ ~ _ IR AR iPSURIRRZRR B - B ATAS A BROANCEB Y —AFIBDIEAKICEITT HiE & ; :
iPSififa% AU BRBICT T BRIRICAT T . =4 Waes ) —> Toward increased use of bioresources applying the power of information. | Hiroshi Masuya g;\ig;’;’:ed Bioresource Information
2018.8.29 ggwards iPS cell technology-based drug discovery for kidney Kelnji Osafune Department. of Cell Growth and Differentiation,
iseases Center for iPS Cell Research and Application, RMEFEDEFE R _ EEMRIITDEDB VR T LEREDEH Hp D CEMERE RS
Kyoto University Development of the resource provision system of contributing to - ; PRTETITE TR s
h - - Satoshi luchi Experimental Plant Division
2018.7.12 improved reliability and efficiency.
)— = piir:g = 2« Bl SRR ZT by L . S . _ : =y &7 _
g?‘g/ FTFEEEELE LBEER-AIEMEOIRIRES ) HELTERIAS s SRR SRR iPS MRS Yo A A BIZE T — L\ DIBAY B Igg fﬁ(ﬂ)ﬂﬂ%ﬁjﬂﬁ &ﬁﬁggfﬁ%% -/-x §
2018.10.29 | Cell Sheet-Based Tissue Engineering and Regenerative K Institute of Advanced Biomedical Engineering Introduction of iPS Cell Advanced Characterization and Development. | Yohei Hayashi 1 Gl Agveriet (Ol el (o S0
S Therapy Tatsuya Shimizu and Science, Tokyo Women's Medical Development Team
Universit _ e
d BAR IRV Zv7C BT 2FRKRIREUEN T 5w b 7+ — LOEESHE AT B R UARBFERER T — L
Development Plan for New Phenotype Analysis Platform at Japan | yiosary Tamura Technology and Development Team for
N = Bipg BFZER S e ATy A 0 Mouse Clinic. Mouse Phenotype Analysis: Japan Mouse Clinic
BRORE B BB SMMREER — SRR A AN 2018719 | —— —
AR\ ESRENE L AEREUT, | TERE | memim
ganog » reg University Qz—t);tle;;::g}::ed microbe hunting ~focusing on symbiosis via heavy Shingo Kato Microbe Division, JCM
. P e S l=) A BilrEDHDOBEEIRDIER e #13E EEREIFERE
E NPSHIBERR = 21— 0O DRE A IEIEE L2 F R 83K £RER ilzfiﬁzpfa%igggféﬁiﬁiif Proposal of education and training for technical staff. Hatsumi Nakada Experimental Animal Division
2018.11.22 | Prediction of drug efficacy based on electrophysiological " . : '
A1, 2 : ‘ lkuo Suzuki Institute of Technology 2018.9.13
function of human iPSC-derived neurons R N = .
U p—— RERE S AREE T VHFRRET — L
Next Generation Human Disease Modeling and Mouse. Takanori Amano _l;l:;(;‘Generatlon Human Disease Model
LB DS D RERES g oMb IRk & 2Bem REEF BFEERIAY EFEN iPS- #liaIs A ES B RORIA—VBETIEEA N AERIC KRBT/ LAY TV T4 VT DV o ekm
o . . -~ k | N — g 70
A 2018.12.20 | Generation of region-specific neurons from pluripotent stem |Keiko Muguruma Depgr_tment of 'P,S Ste-m CeII_Regl_Jratwe ’%‘EL’?(’\%.’ e . . L . Byt A 1;131—7—%&%&@]?: . L A
7 cells Medicine, Kansai Medical University Loss of histone modification-mediated genomic imprinting in mouse | Shogo Matoba Bioresource Enginnering Division o
5 =
,55 2018.10.4 cloned embryos. %
D _ D
%y E SRRtk DFEE - IRALITH T BELHEH EHEH HRIMRIFERE o
@ Ethical matters of deposition and distribution of human cells. Kanae Kurita Cell Engineering Division é
The International Mouse Phenotyping Consortium (IMPC): MRC Harwell Institute. Harwell. UK: and the ER
2019.3.11 | A comprehensive catalogue of gene function for the Steve Brown IMPC ' T ]
mammalian genome. ANRAFREESEBREROMHE B MEMMERREE
Assist a curation: maintaing and preserving fungal resource. Akira Hashimoto Microbe Division, JCM
2018.10.18 o
ARA&ERA S /T A S DRERERRMT SN ROARBFIERAFETF — L
Melanocytes contribute to the mouse choroidal structure and may ;-|orot<;shi Shilsua Technology and Development Team for
affect the physiological functions of the eye. Y Mouse Phenotype Analysis: Japan Mouse Clinic
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W EFIRE S (§5) Reporting Sessions (Continued from the previous page)

T—~X
Theme

RUABRPRZ T DI - RANERICH T 25T BEDMH TS

ERE
Speaker

i@

Division

REBY/ LB RNREET — L

DL 2HEEDT=&HDEEE Training to ensure safe operation
TOUS L%

Program

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

SE

Trainees

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

Efforts to Foster Personnel

SEHEEIER (SIAZ)

Frequency (No.of trainees)

F+9[EIETE (304)
9 times (30)

TR REBEIREVEE IR
Initial education and training for employees using X-ray
equipment

TYIRREBEZERATEIFTEDDHE

Employees scheduled to use X-ray equipment

FT6EISEME (5 184)
6 times (18)

BEHREBREESBHEIIR
Secondary education and training for employees working
with radiation

ERGHREBRBERU LT vV AGEBEIURE
Employees working with radiation, X-ray equipment
and the like

51 EISEME (R 116%)
once (116)

B AR RREEEREIIR
Education and training for employees experimenting with
recombinant DNA

Tl ORI FEBRAERZTOFEDDHHE
Employees scheduled to newly commence
experiments with recombinant DNA and employees
newly working with microbes

5t22[E3EHE (894)
22 times (89)

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

Il lC YRR BES I IEERIMED
EREeRLEITHE

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

FT19[E1RHE (674)
19 times (67)

HRBRREERCEERITEBHEIR

Secondary education and training for employees

LEMREBENEERCEERINE

All employees conducting animal experiments and

5T 1B (1704)

conducting animal experiments and animal caretakers animal caretakers once (170)
BEARAREHEIR BICBRDBENZTOTEDHHE =H16EZHE (814)
Education and training in high-pressure gas safety Employees scheduled to handle liquid nitrogen 16 times (81)
. _ - BIEXRER EREOHRVED) I(CKETEE -
- zs= =
/ \47j'_t 77—’(_%_1 = “J”’ﬁ_ Employees scheduled to newly take up duties in these &1 7 EIX7E (864)
Education and training for biosafety RS 17 times (86)

HAEMEREHEIIE
Education and training for experiments involving
microorganisms

FITHENSZERI RO FEDSHE
Employees scheduled to newly commence
experiments with experiments involving
microorganisms

5T 15EIEE (574)
15 times (57)

NENRET DHRRIRDEETIE
Education and training for research involving human
subjects

A (ErERERZSE) ZRRET DHEEITOE
Employees scheduled to newly commence
experiments with research involving human subjects

14 EIRHE (414)
14 times (41)

t MESHIRRICRAEEHHE

Lecture on research ethics for human ES cells

b~ ESHIBIERZRICRD 2R E

All employees scheduled to study in human ES cells

5t 1[EIEME (54%)
once (54)

W RIAV M RTLDOKFEREICHV F-ERWE >
Efforts to implement and develop the management system throughout all operations

IS/ LEFDEERDERRA HZ thE
2018.11.8 Studies of transcriptome dynamics and epigenomic changes in mouse | Yuhki Tada gc&r;?;?;g;det’;\f:gge:;;,rﬁ:sm
o peri-implantation embryos. Y
TOREREIE RS LRERTORR D (55 EBREMAIRE
Technical development of mouse embryo genome editing. Shinya Ayabe Experimantal Animal Division
REROXHE SO RADEREUE s s = s
Establishment and improvement of business process of resource HIE Igtae Eh%ﬁ*fm’a%i L
provision. Takehide Murata Gene Engineering Division
2018.11.15
Al FHFEDN g
NOD/SCID Y VANDRE TFHFADIEA _ _ _ HEE mE BT
Efficient applications of reproductive and genetic engineering Nt Crammul = ! . e
technologies to NOD/SCID mice. arumi Ogonuki Bioresource Enginnering Division
OrFVHEREEMDI VT IVEIVNS YR T M — LT S, y wy
Single-cell transcriptomic analyses of the symbiotic protists in the E:E iﬁsﬁhimura ﬁi#ﬁﬁ;—_lﬁ;ﬁ%ﬁJCM
wood-feeding termite. ierobe Division,

2018.12.20 | One carbon metabolism EE;EEHEFAIE Y 7 A% AL = DOHaD 7)1 <R B RRAR BT — I
DFA%E . . E;ﬁ RE Technology and Development Team for
Development of DOHaD models using one carbon-metabolism related | Tamio Furuse Mouse Phenotype Analysis: Japan Mouse Clinic
genes deficient mice. ’

b MEME AL SIEETRE S BHRAE S VERRIOMH | a2 P
Development of the animal component free culture system for human /Iié;uhiro Sudo C I En i: 1ing Division

2018.12.27 | hematopoietic stem cell expansion. €l Engineering Divisio
y 4+ = = S - .

WENEDREFRICEMTBIS MHEDT Y —ZBEHE) | oo T
Development of Brachypodium resources for contributing symbiosis Hiroshi Ab Exoerimental Plant Division
research between plants and microorganisms. roshi Abe p
BILTFREITADIER IKEF i RERENMIBAFEE

Production of gene-modified mice. Saori Mizuno Experimantal Animal Division

2019.1.21
YIS EMREOHRFR U REERICBED 53R ER BEH3E HEIEYERE
Maintenance and quality control of plant cultured cells. Mayumi Sugawara | Experimental Plant Division
FIDICMES -
| am proud to have been able to work together with you for 35 years at| B8 &F WEMMERRE
the Japan Collection of Microorganisms, RIKEN BioResource | Masako Takashima | Microbe Division, JCM
Research Center.

2019.2.12
RIKEN Cell Bank DiRE i 3= R E
History of RIKEN Cell Bank Kaoru Saijo Cell Engineering Division
iPS EMIRICE51F %4/ LR EITE BV OBGFRRARIL YA T I L
DS | BEFHRERZE
Visualization of gene expression in living iPS cells using gene-editing | Koji Nakade Gene Engineering Division

2019.2.26 |method.

AN
HEBEF LSO LT A AUV —ZAOFLNMBEEERETH? | 5k A ratmEmEE

How mathematical models can create value from bioresources.

Kenta Suzuki

Integrated Bioresource Information
Division

B BRC CILAR RV AVMNARTLDEBZZILSD. EZDEIZERDEEICRIITSHIOIC. BERZEREL VT,

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

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

s TS L% HEE SINAE
Date Program Trainer No. of trainees

2018.4.6

NAF)Y—AmBEEZHEI -V
2018.5.8 XA A

ISO 9001 EBEANHHE (BKFE1—XR) Mr. Hisao MOTEGI, 9
2018.6.6 ISO 9001 Basic Knowledge Education (3 hours course) U IEEES
Ms. Emi IMURA,

2018.6.14 Support Unit for Quality Management
2019.3.4

. FETFHS O JW>
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I HTHHE Technical Training

Initiatives for the Better Management of the RIKEN BioResource Research Center

RS 23 A1) Y — 2% KOFNRINCHI I TAL 721 FIFHE DR TOEGHE 292 i L T D X 97 P304 1314
I OHMWHEZBARE L 755 DIMRIIZEHE - Bl Z OIS SIAE X L,

We give technical trainings for the users of bioresources to use more effectively. In fiscal 2018, we conducted 14 training courses for 75

researchers and technicians from outside of RIKEN BRC.

et AR ZEEM IR E
Theme Term of course  |No. of trainee] Host Division

£ MPSIRBIDIEEIC IS B RITHIE 2018/5/18 5 | MEPERRE
Training course for human iPS cells Cell Engineering Division
MRS R TR AT — X1 O18/5/26.27 s | EETRERE
The course of basic technologies for cell culture; Course I Cell Engineering Division
& NESHBRIDENR RIS B BATEHE 2018/6/1 || EmEERRERE
Technical training on how to handle human embryonic stem cells Cell Engineering Division
VWZE.T?EE"]iEEEEEﬁﬁﬁfEMOdiﬁeq $HIRPALE|3§'§'7°>HWTJJW% 2018/6/18-21 3 ggrél?}%%%geﬁir?%nﬁjﬂ;ﬁn
The Modified SHIRPA technical training course s otype Aﬁalysis
b MPSHEBIO B T B BTHHE 2018/7/6 s | SRR
Training course for human iPS cells Cell Engineering Division
& FESHRIDERICES S 2 RATHHE IO 1| mEmKERE
Technical training on how to handle human embryonic stem cells Cell Engineering Division
R VARG T RO RS RIZ AT DEAMBHE~BRCIBEHIN AL B .
TR TRDORERIELE 2018/10/9-11 4 BT FEBREME
Training course for cryopreservation of mouse sperm and embryos B Bioresource Engineering Division
-BRC-new-ovulation method and rapid production of next generation mice-
R ERERRIEEE R — 11 2018/10/20-21 20 R EIERE
The course of basic technologies for cell culture; Course II Cell Engineering Division
L NPSHIRIDIEEIC RS T B RITTHE 201811112 1| MEEEIsE
Training course for human iPS cells Cell Engineering Division
;;ﬁﬁ% %%ﬁ;ﬁﬁjﬁf TEIC B I BERATEHE~BRCETEHFINIEL
2 (R IADES 7 S (— T A O e

" Training course for cryopreservation of mouse sperm and embryos 2018M11/5-7 : fjﬁii%;ﬁﬂ;ﬁ Division
-BRC-new-ovulation method and rapid production of next generation mice- g J
EREE AT 0 —A1 2018112/8-9 s | MERtREERE
The course of basic technologies for cell culture; Course I Cell Engineering Division
£ MPSHIRIOEEICEIT HEITHHE R s | EEMEmERE
Training course for human iPS cells Cell Engineering Division
BSEOEERSIIERHIRIC T 5 EREITHHE 2019/2/21.22 5 | MeEmMEmRE
Basic instruction course for physiological characterization of yeasts Microbe Division, JCM

Training course for human iPS cells

Cell Engineering Division

B <—3—X Summer Course

TIT BT BEBREVREHOK e BisLET
WEE, KB NSICE R KT T IVEIIIZ v 2 —
CHETY Y —O—ABTo TEE Lz, WEEED LEE
LIEITHID D, FIEOY Y —a—X EEZNTET IV
U A I—Z] A “humanized mouse models” 7 A 1 >/ 7 —
RICFEHREKREDNRA M UTHATITbN. makEEh
DMCHEERAN S0/ SIMLE Lz,

H & ERB0F7H23HH)~25HEK)
% AT EmRETTIVENIRI e v 2 —
SN - 69%

N THE

WM PENS. HARTH

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.

Nanging University MARC hosted “The 7th The Seventh
Sino-Japan Summer Course of Genetic Mouse Models -human-
ized mouse models-.”

WBADSOHRE - FHEE - REE - BEDR AN

Efforts to Foster Personnel

Dates: July 23 (Mon)~25 (Wed), 2018
Place: Nanjing University MARC
Participants: 69

Lecturers: China 11, Japan 7

Acceptance of Foreign Researchers & Staffs

NDHENE 22T AN INAF )Y — AR DIEF . TDTeDITHETIL BN Z IR REL TR T CERBOER & 14%),

We have been training young researchers and staffs from overseas to disseminate our knowledge and the technologies.  a¢ ¢ Fy201s

1 Liu Binbin, Ph.D. from China (2016/04/01~Present) Postdoctoral Researcher
Host Lab.: Cellular Memory Laboratory
5 Binti 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
3 Kim June-Sik, Ph.D. from Korea (2017/04/01~Present) Special Postdoctoral Researcher
Host Lab.: Shinozaki Research Collaborative Group
4 Liu Yang, Ph.D. from China (2017/10/31~Present) Postdoctoral Researcher
Host Lab.: Cellular Memory Laboratory
5 Cho Dooseon, from Korea (2018/4/1~Present) Technical Staff Il, Technology and Development Team for Mammalian
Genome Dynamics
Evgeniia Borisova, M.D., from Russia, University of Tsukuba (2018/04/01~Present) Research Support Part Timer/
6 Student Trainee, Host Lab.: iPS Cell Advanced Characterization and Development Team
7 Li Jingyue, from China, University of Tsukuba (2018/04/01~Present) Student Trainee
Host Lab.: iPS Cell Advanced Characterization and Development Team
8 Song Dan, from China, University of Tsukuba (2017/05/09~Present) Student Trainee
Host Lab.: iPS Cell Advanced Characterization and Development Team
9 An Yuri, Chosen-seki (2018/6/1~Present) Technical Staff Il, iPS Cell Advanced Characterization and Development
Team
Wu Nein-Chi, Kaohsiung Medical University, Taiwan (2019/01/15~2019/01/25) Intern
10 . ) f s
Host Lab.: Cell Engineering Division
11 Chia-Chen Ku, Kaohsiung Medical University, Taiwan (2019/01/15~2019/01/25) Intern
Host Lab.: Cell Engineering Division
Kabir DrMdHumayun, from Bangladesh, Tokyo University of Agriculture and Technology (2019/02/06~2019/02/08)
12 Student Trainee, Host Lab.: Bioresource Engineering Division
Ganbold Munkhzul from Mongolia (2019/3/4~2019/3/8) Intern
13 Host Lab.: Bioresource Engineering Division
14 Akter Most Sumona, D.V.M. from Bangladesh, Tokyo University of Agriculture and Technology (2019/03/25~Present)
Junior Research Associate, Host Lab.: Bioresource Engineering Division

A
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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,

K 30 R EEARIRAE OFRREEL 24 1F (P1-PIA-PIP+P2-P2A)

() HEIFEDRE

SEMIRREDORMEICRETHEANIGE

PRI X TR T 2 BRI, BEEoE
L BN GESD DEIY SRS R i YN R S 7
DOHART Ay AR 285FL, #MYREHs
ELTNET,

(2) MRBREERER

WIFEETHE I, RO EMR 2 ZFORARITB VT,
FRIC3R (Eym B, R, RSO =
EEE U, BN, R S SRS 3 222
NEPOBREEZIITET,

EOICHEREMS], FEREMMOEE, MEMHN. BE
AR FICEL, EARHAOEAMEICOVTHE
FURR - B B T, EICHNTIRGRES ZEL TV ET,
OFrL 30 FEERC A% - FHERER

B g WEIE 121k, BEekE o

FBE SRS WIE eff. HE o

(3) HBEIFEDENE

(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
O T30 FEERIREDRESL - 1914
(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 By W R ERAE L DLk

B, sa XS Eh 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 .

ZilLE 9, (4) BRSO =% - TSR Human Genome and Genetic Sequencing Research, FIWFBRC DHELFOERLCNETORBEM>TWH
(4) EERHESR - RIEDO R il E - IR - HBRITIS and Ethical Guideline for Human ES cells, etc. TefeTezHNIC, s m i CAD EEiR GRAE

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

HORER L U HH OB and training HEHEHMLTOET, and training The concept underlying the guidelines is that both the = g2 g 2 2 ML, IBIOBEIIEE TS RS

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 2018: 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: 12; 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 2018: 19 proposals were
reviewed

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

4. ZDMRLEE
Other issues on safety management

(1) ZeBEIREEED
HIBRD 1 ~ 3D, L. "EA R, 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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Initiatives for the Better Management of
the RIKEN BioResource Research CeV
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TEREIAS

Budget & Personnel Organization

FE

Budget

(8&55H /million yen)

O E=ZERTELEE Government Funding for Operation 2,280
O/NAF)Y—X7FFEINA " User’s Fee' 169
ONERE&HEISEE External Research Grants? 308
1 ERI0FEEESE, ~ FY2018 achievement
2 R E A S8 Including indirect expenses
Personnel Organization (4/number of staffs)

OHZERE%, Developmental Research Staffs

355

TEEHIHEEIZEE ~ Permanent Researchers 24
EHABIEENRZEE ~ Contract Research Staffs 45
T ZHIVAR YT/ Technical Staffs 72
BRI FRIRZE S Special Postdoctoral Researchers 5
E7 055 L7V IA L/ International Program Associate 1
KEREY—F 77V ITA b,/ Junior Research Associate 2
TOEREE, Agency Staffs 48
EEWIRE / Visiting Staffs 37
BHMEA - BZR4~ Student Trainees * Research Fellows 12
¥7E5t - /\— % Outsourcing, Part-timers 109
O=EES ~ Administrative Employees & Tsukuba Safety Center Staffs 62
(2019.4.1)

I%%%@%ﬁ%i

External Research Grants

W 2ERENIBEFZE Experimental Animal Division
BRHIE - Et?%ﬁ%

Gran

&4
Representative/Partial

Budget & Personnel Organization

BRZEHAR
Period

ELHRESR

Person in charge

SRE Sy kY — DI - (777 - St
TYAPIWIAF)Y—RTOVITE | Sy NREERUET O\ 7Y T1REE) A 17420203 TR
RIS ER OIS L Collection, preservation and supply of rat resources Partial ’ 7| Atsushi YOSHIKI
NBRP Core facility Upgrading Program (Backup storage of rat frozen embryos and sperm)
XpHE - . . .
FoaF Ay —ATAI TS+ R OADEBMEN S/ LEHREL & lo0187-2020.3| EHE
HEEiEET 0o L Genome Sequencing of Mouse Monitoring Organisms Reprsentative 0 | Fumio IKE
NBRP Basic Technology Platform
B/ NV LS DB EOBRERERFICED< R
XHE BEHRERS B8R (C) RHEDRIF 718 2016.4-2020.3 ot BRE
Grant-in-Aid for Scientific Research (C) Reclassification of [Pasteurelia] pneumotropica and Partial ’ "~ | Fumio IKE
development of detection method based on its virulence factor
7o
AT COCA2IBTHNC SHEP - NSRBI DRREDITE Sk
AT ‘%Fﬁﬂ:ﬁﬁ S Therapeutic development of Takenouchi-Kosaki syndrome Pagic] 2018.10-2021.3 | Atsushi YOSHIKI
Research Project for Technology Transfer of by CDCA42 inhibitors Partial
Therapies for Intractable Diseases (AMED)
L N DA BRI E LT PGD2 I & B D A i
XHRE BEHREREDE EFME 1 NS RS 0D AP (%3 2018.4-0021 3| 1B 155
Grant-in-Aid for Young Scientists Effect of prostaglandin D2 on tumor microenvironment in | Reprsentative ' | Shinya AYABE
lung cancer through cancer-associated fibroblasts
7/ WRERMICE S iPS HEREE SR E R D .
SR BT ERES REFIZE (B) iy D s A
Grant-in-Aid for Scientific Research (B) Gap-junction complex reconstruction in inner ear cells Partial 017.4-2020.3| osamu MINOWA
utilizing iPS cell and genome editing technology
o | eETRER - wemErERLITRXRA—VYTE| sE o
STRIE HSTIRERES ST (353) | oRas Parial | 2018.4.2020.3 | 5B {EE
Grant-in-Aid for challenging Research (Exploratory)| Development of X-ray imaging methods to detect ) ’ Shinya AYABE

the gene expression and cartilage regeneration

W S2ERFEYIRRFEE Experimental Plant Division
BEHE - AREL

x4

B AR

HELRES

Grant

B/ N—2 3V AET AT S
(REAREMKERRIERT)

FERUrTRE G R EEE D e DI IFAEYIRE R ATD

Representative/Partial

Period

Person in charge|

Cross-ministerial Strategic Innovation [EE paki:! 2014.10-2019.3 ﬁ%ﬁ /¥
Promotion Program (Technologies for Development of novel crop protection technologies for Partial . . Hiroshi ABE
creating next-generation agriculture, sustainable agriculture
forestry and fisheries)
SRS SRR SEFE ) | SRS AEOERNLESEORENA oz -
Grant-in-Aid for Scientific Research (C) ﬁgrat:i):/%erz c;fttsailket};rt]l\gfai?;ense SR SRl Reprsentative 2017.4-2020.3 HirEcI>stI1i ABE
SEMNGRIEMMEZ IS5 STOP1 EEHIHRE
TR NETRERNDS BEEZRB) | 0N FHREICET SHR P ioopts| FRE
Grant-in-Aid for Scientific Research (B) Evolution of STOP1 system that regulates multiple stress Partial o . Satoshi IUCHI
tolerance
WiAREFTEIBIFE Cell Engineering Division
HSHE - HIER K& 58 | HIEE | EuHRES

rant Representative/Partial Period Person in charge
YRGS FZAE MEBIOINE- AN (R R4
FaFILINAAYY—Z2F O~ (HKEEBELS OB DINELRF - 1R 4338 2017 4.2022 ‘:F‘ﬁ FX
PR mL RS (EEE RS Collection, processing, preservation and distribution of Part%l 017.4-2022.3| yykio NAKAMURA
National BioResource Project gg:gag;olgglllgﬁgl
BAERFRERE BEERRIR
v bI=0TRTS L TR RN PSR\ B & A 2=k
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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WEYIFHEIBEFEE Microbe Division/Japan Collection of Microorganisms
BRHIE - Bt?%ﬁ%

Gran

BAEEAERFEME EHATIRAR

HHERMEN D DRIEE S AR E B O

& - niE

Representative/Partial

HAZEHAR
Period

EUARES

Person in charge

FRZEEEY/O21T ; y ! " (ae3 A R
Advanced Research & Development Programs Lﬁﬁf}gg{}o‘ﬂ Z? ;;,2%%%?,13%%?;%2?&2:: (tjhe microbe | Representative 2016.4-2020.3 Mitsuo SAKAMOTO
for Medical Innovation (AMED/PRIME)
> O7 BRI B E DRERIS > 1Lt LR
HE BEFRERS RaHs ) | CIOMEMTRMORE RE  |017 400012 A EL
Grant-in-Aid for Scientific Research (A) telpn%iteg;ut?iacr}:)ﬁglc::c;%rhvllmli@ asr?de(r::qeesc;\r;nigms Representative = -3| Moriya OHKUMA
for its complex nature
HERMERIERTHORRDEFNSRES LU .
YRS RETIRBRDS BEFERC) | SRERREMBORIT y R | 17 400005 EEX
Grant-in-Aid for Scientific Research (C) Phylogenetic diversity and a metal corrosivity of Representative - 2| Takao IINO
iron-corroding nitrate-reducing bacteria
- BOEDZFMICE T BERME N SR M DRBRIISHE - -
XRE BEHREMEIE EFHR (B) | Comprehensive analysis of species diversity of & 2015.4-2019.3| =HE 71t
Grant-in-Aid for Young Scientists (B) eukaryotic microorganisms inhabiting the forests in Representative Rikiya ENDOH
Japan
P . >/ IR S DM I BB LS/ R F .
XHE BETRERDE BFHE A) | homsmnrrBBE oL e HE B
Grant-in-Aid for Young Scientists (A) Nanogeomicrobiology: Property of Nano-sized biogenic | Representative 2016.4-2019.3 Shingo KATO
ron Oxides and Their Roles in Global Elemental Cycling
o 2 . SOV RYTIEEFBC-to-UBIRNAL T4 T4 /7 D .
o Tlasalibingg, S il (£SO - oprese e 201 Aoz el T
Grant-in-Aid for Young Scientists Evolution of C-to-U type RNA editing in mitochondria E ’ " Yuki NISHIMURA
BEEMORZ BB - TRIBA R L AT ENDHEMEY
XEE BENRERNE BBEMEA) | Z5082% 4548 2014.4.2019.3 =R St
Grant-in-Aid for Scientific Research (A) Secrets of the tropical crops - contribution of symbiotic Partial o | Rikiya ENDOH
microbes for acquiring tolerance to environmental stresses
RGO A70/N\AF—LElFEH?
S e —— o [ — ) 7t AT 7y 15 NP
XRE REmnaEse Sumne) | MANETHICEOCIRRRIERORR BB lao17an0ps FEHR
Grant-in-Aid for Scientific Research (B) WA :tplr%;taozglogfngrg;%:eranltﬁ et Tt Partial : - Mitsuo SAKAMOTO
metabolic resilience —
XA R—LIREEE. ETEHERE NIV EVOBRKRTS
XHE REMEEREe BEAERC) |RREEEOREER ) 5348 R 5
Grant-in-Aid for Scientific Research (C) Elucidation of the pathogenesis of the ocular surface Partial 2016.4-2019.3 Itaru DEKIO
diseases associated with meibomian gland lipids,
commensal bacteria and sex steroid hormones
" & SF S FHTRIBETx R EEOD T2 D DR T T eI IRFE R Al
A —3 I3& = 2
HEREY (NS AETRT5L | opes (R LN B RORRIDELED
(’Kﬁ'f‘tlﬁ%ﬂ(fé%ﬁ“]&&ﬁ]) Wﬂi%*ﬁ@ﬁ@*ﬁ') ; KBE AR
Cross-ministerial Strategic Innovation . A Bagizh
Promotion Program (Technologies for Ef;{g:ﬁgg?:g;géd}&vrzl crop protection technologies for Partial 2014.10-2019.3 Moriya OHKUMA
creating next-generation agriculture, (Microbial communit : : :
) : y analyses in reductive soil
forestry and fisheries) disinfestation and suppressive soil against plant
pathogens)
FHEPIRETR R R L E D T & DF fe GBI RE R
s~ A e el SRR DI P
W /Ny piETnysn | DR ENRECERAREORRC ARREN -
R Rk e A BT . . e Pt
Cross-ministerial Strategic Innovation Efsvtzliggmgrggorfcﬁt\aergcr()p protection technalogies for Partial 2014.10-2019.3 Rikiya ENDOH
Pron?_otlon Ptrogram (t'!'echno!oglltes for (Search for filamentous fungi useful for plant
?rea ing nexi-generation agriculture, protection and development of useful microbe-coated
orestry and fisheries) seed)
NEDO (SEMZE 7005 L \ EPRATONAF —LOERFIBICEV o, BTN
(RERAILIRMCSHRTOSSL) | ROBHORIERGOMSE , 454 T
NEDO Cutting-edge Research / Development of analytical and innovative controlling P rt'_l 2018.6-2019.6 o ST
New Industry development and cutting-edge | technologies of human microbiome for industrial a2 oriya
technology program application
SR HFFREREE BIABRECEREMEFT A LY OEBOSIHEND N ST 740
EEAERRELS SRS A8 l2ote020213) LT o
EPRHEERFZFRETE (B) Partial ikiya

Fostering Joint International Research (B)

Investigations to trace back the contact and collaboration
of tree pathogen with ambrosia beetles

Continued on the next page

WHEYMEIBIRZE (§t) Microbe Division/Japan Collection of Microorganisms
BEEHE - E}I?‘ﬁﬁ%

Gran

ERERZS| I EETITMEMDIIRE =2 I Kb

R - 18

Representative/Partial

Budget & Personnel Organization

BHZTEAR
Period

ELARESR

Person in charge

HEmEES & R fk
Steel Foundation for Environmental Protection g)ta%ﬁez?fpment of a novel technique for monitoring Representative |2015.11-2018.10 Takao IINO
Technology iron-corroding microorganisms
GRS HEMBRORRATHSORBANTESEE | s 15
. . on | DRERIEE =
?éiﬁlnl;?oundahon for Environmental Protection Isolatilc;n antﬁwaintenance of iron-corroding sulfate- Representative 2018.11-2021.10 Takao INO
9y reducing bacteria causing microbiologically influenced
corrosion
. _ WEME AW\ A T AERRUEERERE DO "
YFTTvYy KRR L= FAICE S ISR 2012.4-2020.3 2K Bt
Collaboration with Synaptech Studies on efficient recycling of biomass and industrial Moriya OHKUMA
waste by microorganisms
s EHTS REEE FREE R R EERTID SHM LR ERMEND
Collaboration with NIPPON STEEL & SRR RAAE DR o _ , 2013.10-2019.3 | BT &%
SUMITOMO METAL CORPORATION The evaluation of iron corrosion induced by iron-corroing Takao IINO
microorganisms isolated from crude oils and steel materials
NIPPO . BT OBRIEERLEY (VOC) SBMENDIRHE 5019.3.2020.3 | <HE Bt
XTG TR)b+— DIREENICEIT BN FEMPN RPN ERRS : ™ | Moriya OHKUMA
SFTTvY HEHR

WS 15IREFEZ Integrated Bioresource Information Division
BaHE - HRES

Grant
BARERMZERERE BT/ LIEHRRS

H|ERBEDSEIRI SRR W RREZ

K& - 94E

Representative/Partial

FZEHAR
Period

EYRES

Person in charge

= N e < =) =
TOON-ABERE BIZER - SRFRT —2—RORI Pﬁr‘:.— | [2016.10-2021.3 ﬁﬁﬁﬁsuw\
AMED/Clinical genome information integrated Pathogenic Variant Database Directly Applicable to Clinical arua iroshi

database program Service
BRI/ N—2aVAET OIS L(SIP) | NS . .

(R — [ INA A RS - 2R AR INAFTI2)V T —ZFETERBOEE 4348 2018.11-2023.3| PHE B
Cross-ministerial Strategic Innovation D_evelc_)pme_nt_ of integrated infrastructure for distribution of Partial b | Hiroshi MASUYA
Promotion Program (Basic Technology for biological digital data

High-tech Bioindustry and Agrlcultureil

HEERRSHE ReEEOEA fin | EREZDTAOKRERIEL1ABRHORMSEIC sk Gk

i AT TCaR AT 5348 B
J?lpan Sc:gnce; and 'I';,fchr;:olog)éﬁger}fg, Cen’\tller " Feasibility study for the development of Al-based elemental Partial 2018.12-2019.3 Kenta SUZUKI
of Innovation (Innovative Foo eaiincare Master technologies required to predict microbial community dynamics
i £y . HEM ) 2RI B - L AKRFAGER -
SRS HPFRIREIS SRR | <12 s U7 DR - | IR
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
ZCRKOBRBICE T B, 4 — TV T —2ZRRHIC
SCHE BEBIRtmiie REHTB) | 7L R EROmE R | e 40001 3| B EE
Grant-in-Aid for Scientific Research (B) Development of reasoning system of opendata to Representative ’ “~| Hiroshi MASUYA
contribute senility study

XA NETRERSS REnEERE | TOUVAOREERRRICRINRAIELFAOMR oz Fih (52
Grant-in-Aid for challenging Exploratory Research Development of a method enabling highly accurate detection Representative 2016.4-2019.3 Nobuhiko TANAKA

of phenotypic abnormality

BT FER M= Bioresource Engineering Division
éﬁ%ﬂﬁ'ﬁr%ﬁ%

Gran

HZTHAM
Period

HYPRES

Rz HE |

Representative/Partial

erson in charge|

BRI LB REE R Y F T — 5D L FERIEY—F -ty OFER - UGB HDEHH
PRl i PERERIRORME (X—Tty - OBMEBERITONR) | s N SEER
; " Development of innovative technologies for genetic o 2014.11-2019.3 A
Elra'” 't\/'aﬁp'”lg by Ir}tegtr)zjzted Studi engineering and rapid reproduction of the marmoset Partial Atsuo OGURA
eurotechnologies for Uisease sStudies (Development of microinsemination techniques in marmoset)
gﬂié *;\l?fﬁ;ggﬁﬁjj% ¥ﬁ$ﬁiﬁiﬁﬁﬁ% i e L Aad P oh i 2018.4-2020.3 #935 18
In;aglv;tri]\-/elAr:ars cientific Research on The roles of Y chromosome genes in sex spectrum Representative d 3| Shogo MATOBA
o o AIRERIAHELIT A VORNAY TR RZ—D . L&
XEE BEMEEHE BT (B)  |PABEMICH T BREIDER (ae3 FL BT
Grant-in-Aid for Scientific Research (B) Analysis of functions of a large imprinted microRNA Representative | 2016:4-2020.3 | Kimiko INOUE
gene cluster in placental development

Continued on the next page
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Budget & Personnel Organization

BEYREE <Al TCER fE

Initiatives for the Better Management of the RIKEN BioResource Research Center

W< 7 ARIBAERITEIR F — L. Technology and Development Team for Mouse Phenotype Analysis: Japan Mouse Clinic
BEEHIE - E)if%ﬁ%

MBI TEERITE (#t Bioresurce Engineering Division
ﬁﬁ%’]l’i"ﬁ%gﬁﬁ%

& - 18

D18 | HiZREAE
Representative/Partial

Period

ELARER

R&x - 48 ]
Person in charge

HRZRHAR
Period

BLUARESR

Gran Gran

S A

FOLGRBYVADESHIfEMIIE 4 FARERETE

Representative/Partial

Person in charge

BAEARI FU AR BT RSO RS

BRAANY M LEREEAF VM Ve L DZD

RS BEFIREmES BB (O)  |[CEARMRELEGEET _ RE  bo1s.4001.3 [F5E ED)

Grant-in-Aid for Scientific Research (C) Establishment of ES cell lines and recovery of offspring by Representative . "> |Keiji MOCHIDA
tetraploid rescue method for the preservation of different
species of mouse strains

RIS RSTEEENS BEME () | TEY/ LRSS EEDNE K= Hyi 15

Grant-in-Aid for Young Scientists (A) L’;Fggi‘éeemng"mteigi%’:g“c Cell Nuclear Transfer technology Representative 2016.4-2020.3 | 5hogo MATOBA

XA BEARERE gz’g.ﬁﬁﬂéﬁi’&?‘)b%ﬂi W HTERRR R RE A Z R LD .

A — 32 =3
g;ﬁ?ﬁ A7i<\:1/7:or Rr’\efe?frch Activit Elucidation of early placental formation mechanism Representative [2017.8-2019.3 =7 A
e y Start-up using placental hypoplasia models Kento MIURA

XEE BHEARERE 2HE /AR EDIHE L TDINE : ZDEEEE

ERELRFEILRERES DFEmPVREEE ERPRIG AN DEIER 4548 2018.4-2021.3| JV& BB

EREHEZEEL (B) Oviduct as the site of fertilization and early embryonic Partial o | Atsuo OGURA

AT . development: Verification of its physiological functions using

Fostering Joint International Research (B) | genetically engineering hamster model for clinical application

WRIE RS eSS YRS HIT B/ DOBT 0TS LMUBERT O K= ah B8

Sl =t [ &Z DISFA Representative [2017.4-2020.3| -

Grant-in-Aid for JSPS Fellow Identification of nuclear-reprogramming promoting factors p Yuki HATANAKA
in mouse zygotes and its application

XA BEAREREE XVZEF IS/ LMERDT OIS LI L BHHE H= M EE

Rl B2 R E FABIEEBDREBEE Z DISH - 12018.4-2021.3| =

Grant-in-Aid for JSPS Fellow Investigation of the mechanism of mouse embryonic Representative Masashi HADA
development controlled by sperm epigenetic programing

NED SIS TS ] ')%&%ﬁ%fﬁ?ﬁ{%(iﬁﬁ?%?(7 O RNA & iEiRHA

The Naito Foundation Subsidy for Special | BRABA/REDBREIED RS _|2016.1-2019.9| L BEF

Project Research Analysis of relationships between microRNAs located Representative Kimiko INOUE
near imprinted genes and placental hyperplasia

BARVL7HASE HEHER mAveey -/ 70—FIViEDER 2017 4-2019.3 JVE 28R

Collaboration with CLEA Japan, Inc. Production of monoclonal antibodies against inhibin ! | Atsuo OGURA

WREYT/ LBRERRAT R TTBIF T — L Technology and Development Team for Mammalian Genome Dynamics

HHETOT S L WEMRFEIRD AN Z XL DWTDET IVENIEFZS ﬁ*_ﬂ 2016.4-2021.3 Eﬁjﬁ RE
Strategic Research Program for Brain Sciences | Research for animal models in the oxytocin efficacy mechanism of Partial Tamio FURUSE
(AMED/SRPBS) autism spectrum disorders
STERVSRAAR B N=RLD | #voanLE, HesnERORiitE 434 .
. P iologi i - - -~ 2017.10-2022.3 :
SIS0 Eeiea o Bl e ad Garialing Physiological and biochemical analysis support of the aged mouse Partial Masaru TAMURA
Mechanisms of Aging and Longevity
REAHEEE R TF BT VAT AV BFERE .
XRE HEHRERES BEFE C) | EFLIADMEH & 17 400003 | BB RE
Grant-in-Aid for Scientific Research (C) Effects of maternal-gene mutations on phenotypes of | Representative ‘ " | Tamio FURUSE
wild-type progeny
T =L e AT — ) — 3 .
STHE MFHRRIEEIS BRI SQeZérﬁ;% E%olo:Ei;I} Kifek;st)fidﬁij :entg dig()affe%s = e | 2017.6-2020.3 LLIEE £
Grant-in-Aid for challenging Exploratory Research using mouse mgdels p Representative -0 | |kuko YAMADA
e 2 " | BETRR - REBEEERILT B XS A—I T
YRE HETIRERES SRRNETE 53 | nn HE | 2018620203 FF B
Grant-in-Aid for challenging Research (Exploratory) | Development of X-ray imaging methods to detect Representative Masaru TAMURA
the gene expression and cartilage regeneration
N 2 1 RBRICEIT 5 [m] A1
ST HETARINS BRI ©) | RERRoppieen 1 AR B ooy | B
EENIHIAER T S EE REDCEEN (€) A Study on function of protocadherin 1 cell adhesion Partial SR | Tamio FURUSE
molecule in the nervous system
ST HSHIREMES SNBSS | CMAREBETLNIRDIARIU—= ORI | H8 | 7605 ERE
Grant-in-Aid for challenging Exploratory Research | A novel screen for mouse models of embryonic disease Partial ' ’ asaru
N . . AR R IC B 15 CCRA-NOTEE BT
HBRSHIRAS ST s e e
Collaboration with Okinawa Institute of o . - L 2017.4-2019.3 B B
Sci d Technol Graduate Uni it Investigation of mechanisms and physiological roles of Masaru TAMURA
cience and lechnology Graduate University | oopg NOT complex-regulated gene expression in the brain
5 = FRARRIERICH TS Chin2 DIEEERRE B L LTz
RN S ) 2017.9-2019.3 | B8 R
Collaboration with Keio University 7N i i i . : Tamio FURUSE
Collaborative research on the physiological role of Cbin2 a
LREWRSEMRAS SRS . e
Collaboration with Nara Institute of Science 'T'E-]Eﬁunglj F?'?Zf?DEl:lE ‘::'( ? o ZA 2017.4-2019.3 E B
and Technology e mutagenesis of PD-1 knockout mice Masaru TAMURA
EETAS (SRERAFZUESET) MREARES D ADNIRICHST8) SLUTRIROMR 2019.1-2022.3 HE RS
Behavior analysis of cell aging promoting mice : -2 | Masaru TAMURA

Study Commissioned by Tokyo University

BEHE - HRES & - 48 EE
Grant Representative/Partial Person in charge
. 228 L) VTR P LB S SRR
MHEAE RIFRREREDS BEMKREB) | HMLBEBEREZOICS/ LEIEORNT | 2018.4-2021.3| FIEB Fitt
Grant-in-Aid for Scientific Research (B) Analyses on developmental transition process of mammalian | Representative : | Kuniya ABE
pluripotent cells and its epigenomic regulations using single cell
technologies
Sl 5 IET/ LHIICEDCE/ T LILBEFRROK LS
SR HETRERDE RENETIR | marsmts mrnms 8 e —
Grant-in-Aid for challenging Exploratory Research | batection of mono allelic gene expression based on Representative |2016-4-2019.3 Kutﬁiya ABE
epigenomic regulation and search for genetic diversity
generated within one individual
| ERE - M - 1 R S SRR DES )
MHEE RIFHRE RS REERR (B | (cL2mpasEi T SRR O . 12018.4-2020.3| FTEB FiE
Grant-in-Aid for challenging Research (Exploratory) | Development of quantitative cell-phenotyping technology Representative Kuniya ABE
by integrating image-analysis, machine learning and
single-cell omics
XS RAMEERE EFHR EAblc k2 BEAREZS | ERT I A H =X LDEEH & K Iz
Grant-in-Aid for Young Scientists Elucidation of the mechanism to cause infertility by aging | Representative |2018.4-2018.7 | shinnasike SUZUKI
IEVIR Ty EEEE DI E B DR EICELS
YRS NETRERYS BEWE (A) | PERHVAIOFHE P8 015420193 | FER IS
A ot Detection of chemical substances with epigenetic activity i : | Kuniya ABE
Grant-in-Aid for Scientific Research (A) to protect environmental risk by the adverse outcome Partial
pathway approach

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

-

WiPS AZR BB H F — L. iPSC-based Drug-Discovery and Development Team
%ﬁ%‘]f‘g > E)I?%ﬁ%

ran

iPSHERR RS EMIBE T D < Bin vitro7—F %

R - 18

Representative/Partial

BHZTEAR
Period

HEHARESR

Person in charge|

XPE MITRE e AEUETIL R 12017.8.2019.3 | KE 58
Bt n,§.§b7.\'}'l— b2iE . Development of an in vitro working memory model with Representative ' | Yuichiro YADA
Grant-in-Aid for Research Activity Start-up iPSC-derived neurons
b b Zae a2 A L Bl A
XEE BEMEEmEh e 28R (B) FEMORE IR DRFR 748 B =fF
Grant-in-Aid for Scientific Research (B) Development of toxicity testing of new dental materials Partial 2016.4-2019.3 Mika SUGA
using human induced pluripotent stem cells-derived
neural crest
SORE BETRLREE HEMFZ (352 | Deep leaming I & 2 ME T M EURBIF DT S8 |018.6.2021.3 K 0
Grant-in-Aid for challenging Research (Exploratory) | Image analysis of degenerative cells by deep learning Partial Yuichiro YADA
HEZE HLEa

Collaborative Research

BREDQHERHE 24

Haruhisa INOUE

Kifrtes

Technical Consultation

BEAOEIEE 14

FHLEBA
Haruhisa INOUE

WiPS S 4F M AEMTRISF — L iPS Cell Advanced Characterization and Development Team
BEEHE - RESL

Grant

& - 18

Representative/Partial

‘ FAZR AR
Period

HLPZEE R
Person in charge|

B A E IR RS ROGREBEHRFRNIPSHERER
SRR e RET T IWCH T B REEEF - A2 —7 Y MRR k= T
AIERE _Fﬁ1lﬁ7ﬂ—ﬁn$¥ Identifying responsible genes for chromosomal deletion R tati 2018.4-2021.3 Yoh/ei HAYASHI
Researgh Project for Techn.ology Transfer of syndromes and patient-specific iPSC-based disease models epresentative
Therapies for Intractable Diseases (AMED)
ARESFHAERARE BEERRRIR |HASKTEASHEMSMROBRSABIBES Y
FykD—o7055 1 DIEEE K& T
Advanced Research & Development Programs i i 2018.5-2021.3 i
pment Frog Development 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
o ~ RERREHE o RRERN PSMIEEET S i
XEE BEMRERNE EFME A) MRikiReEsL) DR (a3 R ETE
Grant-in-Aid for Y Scientists (A " . 12017.4-2021.3 )
rant-in-Aid for Young Scientists (A) Development of chhromosome editing technology to Representative Yohei HAYASHI
Rescue Abnormal Chromosomes in patient-derived
induced pluripotent stem cells
N EEABERE (LIS IR |7/ LREEELELE TRBEIREL] DR o g
The Tokyo Biochemical R h Foundati Application of genome editing technology for . 2018.2-2019.2 5
Rezegrc);\OGrlgr?t emical Research Foundation editing chromosomes Representative Yohei HAYASHI
NP A RERIRER S FHEENA | [RERE ] EORE RE | 161100185 T EF
Takeda Science Foundation Research Grant | Development of chromosomal editing technology Representative ’ | Yohei HAYASHI
R _ . S s . .
ISPEEN EREEREMTIFRERE, | )71 75> TR F OMERBORITC AR BE oo og | HET
The Uehara Memorial Foundation Research Grant re%arg;gni%ir:??;g’:lo??en S E] EEE © Representative : “"| Yohei HAYASHI
R s P \BRE - JHRECOMBIF IR RO RS .
ﬁ?ﬁféﬁé ﬁ%wgﬁgﬁmﬁg{tgzﬁgﬁ Development of label-free and non-invasive methods bakic| 2018.4-2021.3 ETE
ﬁ\%rg_}_?)glc program to support infrastructure upgrade | to characterize cellular phenotypes Partial ’ | Yohei HAYASHI

Budget & Personnel Organization

WiPS B4 EAZMFASR F — L iPS Cell Advanced Characterization and Development Team (#%)

BEHE - IRES

Grant

HERAZE
Collaborative Research

EREDHERME 24

- 518

Representative/Partial

BAZTEARS
Period

HELRES

Person in charge

#oET
Yohei HAYASHI

W AEY) - TR H A FZEREH F — L\ Plant-Microbe Symbiosis Research and Developement Team

BSHE - FIRER BEY *-948 | BIEER | BuFREs
Grant Theme Representative/Partial ~ Period Person in charge
. B — <A 0 NA F — ZBEE D & EED .
JST ERBRRIBIERAZSHEE R 2 (TEHNS) Xy kT — 2 #EER & 2015.12-2019.3 i 2&%’@
JST Basic Research Program ‘PREST’ Elucidating Biological Networks of Plant-Microbiota | Representative ' | Yasunort ICHIHASH
Superorganism
BRI A/ N\—2aVAET 0TS L (SIP) | sstaTie B BRI A% RIRT S
AR —INAAFESE - RN MBEBBTI=7UVIVRTIN) DRBEFE & bo18.11-2023.3| TR =60
Cross-ministerial Strategic Innovation Promotion Development of Agroecological engineering system Representative . | Yasunori ICHIHASHI

Program (SIP) for basic technology for high-tech
bioindustry and agriculture

to achieve a sustainable recycling-based society

HEHE
Collaborative Research

CREDOHERE 14

i 2240

Yasunori ICHIHASHI

WTEIBE#ERZE Y ) — 7 Shinozaki Research Collaborative Group

BEHE - FIEA BEs, K& 518 | GIZCER | HLUFRES
Grant Theme Representative/Partial Period Person in charge
TR RISHIZEEES S KRASL RSB ZFIETBRTF R —ZB/IAEICKLS e =i
A entifi ; RIS U ) VRSB DR |2018.4-2020.3 | =1 2
ﬁ;aor:;(altr;vglgrfgarss cientific Research on Elucidation of long-distance signaling via peptide-receptor | Representative Fuminori TAKAHASHI
module in response to water-deficit conditions
Slam 5% TR T ST AR Z R A L RERE S
YRS DETRERYS BRI B) | fosmo s 248 B 242
S TEn A1 SRR RF OB 2 016720193
Grant-in-Aid for Scientific Research (B) Tryptophan metabolite-based control of endophytic fungi Partial : - IMiki FUJITA
and anthracnose pathogens
EMKEL - BREERS R ESY Bam BN RBERIE T BT 21 0T Hili N
Cross-ministerial Strategic Innovation Promotion | (DA% pakE:] 2017.4-2020 3 | =8 £
Program (SIP) for basic technology for high-tech | Development of peptyping technology generating Partial Fuminori TAKAHASHI
bioindustry and agriculture heat stress resistant rice

. -
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B -5~ AR
Activities in the RIKEN
BioResource Research Center

=

Evaluations

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

RIKEN

BH7 BINAT)— AT D))

RIKEN Advisory Council (RAC)

EPNsMEREE S Z— ACERRICKD, BTGB AR i,

@ BRI LT S,
Rl K= N Consists of International and domestic experts and the chairpersons of the Advisory ZEN=T
1 - Councils of some of RIKEN’s centers, the RAC conducts evaluations of RIKEN’s nB E;

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

External Evaluation

‘ TITITECEASHE

RKEN BRC AR~ R AT R U— o)y 4 Roeederizsnnstati

BioResource Research Center Advisory Council (BRAC)

WERFEEM - 1 /=Y 3 V2E
Council for Science,
E NSV 6 L)Y —ARAERE, LPa—BBEICKD. B BRC DIEH) Technology and Innovation
EfZZIHMEiL. L X—RICHL TS LIRS,

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.
RIKEH B R C

LEa—FES

Review Committees

VY —ABANEER

Resource Committees

ZNFNDINAFV Y — I T % A /5 51 - HEE FR R BRI R O A AV Y — A BRI T 0
IZDWTC, FHlNECNCBI S - 25, TILIET B 6 LB DAL, 2 ~ 3T LI

Divisions,Teams and Unit Every year, each of six Resource Committees offer i CICh S - S,
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.

B

BERNSOHBHEREICE DVt Y 2 —RD S DHEBMEERVEEERHD S5 DER

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

)y —ZAGSHEER
LEa—FES

ZTNTNOEEEN SO, BIE &
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

EOE A A Y — AR —
T EINATF)—Ao2))
The 6th BioResource Center
Advisory Council Meeting

ZTNTNOERERD 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

B10EEH 7 FINAHF =BV
The 10th RIKEN Advisory Council Meeting

ZINTNOEERNSORHE, BIE &
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
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