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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. g
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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
7 a—rUEEN T EFEHEOH 7 ER B 2 MR U B 5 B IS H IC > T H 2% e L B E 7z
HEL RSN S ER D— MU LT <,
We will build a world-class research environment meeting the highest global standards to attract outstanding researchers
from other countries and regions, thereby making Japan a focal point of global brain circulation.
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Foster the development of world-class leaders in scientific research
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We will depart from strategies directed at achieving short-term results, and will design and implement a long-term,
stable employment system offering attractive career paths for young researchers of superior ability. By tapping into the
global exchange of personnel, we will foster the development of world-class leaders in scientific research.
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[BIORESOURCE CENTER]

Bioresources are today a foundation of knowledge,

indispensable to the development of life sciences.

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

Bioresources are experimental biological materials

that connect the past and future and offer infinite possibilities.

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

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

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

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

As our contribution to resolving these issues,

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

quality bioresources that remain unaltered through time.

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

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

the BioResource Center will continue to embrace diverse challenges

for the global advancement of science.
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RIKEN, 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 16,000 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.
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Highlights of the Year
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2017.4.21-22 ERINA AV —RE /2 —— R 1B 2017.9.27  HETITHRERLVZ2—% v F7—2 (ANRRC) B4R (L)
The 9th Asian Network of Research Resource Centers (ANRRC) International Meeting in Beijing

RIKEN BioResource Center: Open Days

Ly 7

2017.8.16,9.1, VY —RIZHEER
9.12 Resource Committees 2017.11.29 FAEEWBRCEFIZHRE
The 4th WAKATE BRC Conference

2017.8.26-27 BNETFITIVARRERMRYY—REH - POTIIARREBTIL Y — YT LI—9av 7 (12)1) 201 7The i @” 2 ,ii'-f'
The 11th Asian Mouse Mutagenesis & Resource Association Mouse Workshop in Incheon D Figs, bl vl I i l b
¥ n® ®0e

2017.8.28-29 5 6EEHBRC- BRAXETIVEMIMAR L2 — -BERVARRR L 2—7—9av 7 (HI—RI—Ib)
The 6th RIKEN BRC-Nanjing University MARC & KMPC Workshop (Summer School)

I"".|--

RIKEN-MARC-KMPC
nusewﬂ"!'fsjhﬁp

From Breeding Mouse 5o Editing
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Activities in the RIKEN BioResource Center
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BRC on the global stage

B EPEE#E  Global Cooperation
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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.
OAMMRA

7Y T ARFED Y — X B (Asian Mouse Mutagenesis
and Resource Association; AMMRA) 13, Sa2—% > M7 AR
FERTAVY —ADRHZEES 2707 V7 il HI
ELT, 2006 FFICFRLENTz, BIFBRCIZTDRILAL N —
ELUTEBHILTHD, 201347 V7 < ARG iRt
) — 7 Iy (Asian Mouse Phenotyping Consortium; AMPC) &
BIFRTH 8 Al E 2ife T LTz, EHIC, 5115 AMMRA
* AMPC 237 2017 48 J126 H~ 27 HICY )VEN R A A
TINNSTHAf LT,
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 11th AMMRA-AMPC
joint meeting on August 26-27, 2017 was organized by Seoul
National University in Incheon, Korea.
@®ANRRC

T TR ER Y % — 3y T — 7 (Asian Network of
Research Resource Centers; ANRRC) (. 21 tH#CICIIF B HkKT
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REARN A/ N—2 a2 L, 77 s ORIED TR,
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VIENTZ, 2018 DT, 16 DEE MK S 108 DRI
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RIzLT02, 2010 F DS THIEE N5 2 1] ERREEIC
BOTE, [rHEHEEE | T ROZERRIA L RO AT
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ERNHEREZHED TS, CNETICT L EHZ GO IR D
R BIMELTERD. 2017 F P EREAB IR D
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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 2016 year-end, 104 institutions
from 13 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 8 international meetings including
the pre-meeting so far, and the 9th meeting was organized by
Institute of Microbiology, Chinese Academy of Sciences and held
in Beijing in 2017.
@®IMPC

FEIRRMZ2 b )] - PR ARz fight U T P8 (R
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International Mouse Phenotyping Consortium (IMPC) A % 17 &
N7z, BRCIFTNUCHEI L, BRCEMDY VRIY L2
o7z IMPCORRIIC K DL FHERED MR, RIS
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ZRIZENNZ T 2D CE S, 20184EBIE 11 DFE L1
BAIHLTWS (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, 2018, 11
countries and regions are involved in the IMPC (Figure).
OMASC

FEPIRLAICBE D 5 E B H O P+ & LTIE, Multinational
Arabidopsis Steering Committee (MASC) AV # 5| LT &z, FFiC
2001 =& D Bl E 1172 The Multinational Coordinated Arabidopsis
thaliana Functional Genomics Project (2010 Project) IC BT, H
BFBRC &> FA X F X F DR FRHERIT P 72 25 cDNA &
EDORIRENZ) Y — A ENINCTR T BT EickD, BUkDY
VAt a—LEHELTHEE Y 27 FOREEICELTE
2o 2011 BIE MASC DAY N —IT/ KK BRI FHFE = E
Winb D, BIEDHEITSH % “From bench to bountiful harvests”
DFBNCAF TEHL T4,
Multinational Arabidopsis Steering Committee (MASC) has led
the international projects on plant science, including the

The Centre for L EBI
Phenogenomics (TCP)
Children’s Hospital CIHR
Oakland Research g'“:’“‘
Institute anada &
PHENOMIN
Jackson Lab §
Charles River
uUc Davis Laboratories

of Health (NIH)

Baylor College

Helmholtz Zentrum
Munich (GMC)

Czech Centre for
Phenogenomics (IMG) [ Phenotype Consortium

Efforts to Internationalize

~MRC Harwell Institute
=-Sanger Institute

Cam-5u GRC, Soochow
MARC, Nanjing

Korean Mouse

IHR Monterotondo (IMC) t LRIKEN BRC

MNLAC NARLabs, Taiwan

5 : Universitat Auténoma
National Institute de Barcelona (UAB)

Australian Phenomics

I Network

of Medicine IMPCOEINERZEHEES
Figure IMPC members

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) (3,
Anoniia 2 Le st e s a3 a =7« h kR d 5 L
2 HIIC, 20124RIC 3 R L M BXAHAR CH %o B BRC,
KEATCC, #EEECACC, FAYDSMZZZEDHS11 7
D FEEI N TR S L, R & R U 7 fiffa 7z
W22 2 =T 2 ICFE T 27D DR — L= DIERK -
HOEE 21T o TV 5, 72, Nature inap i BRI F 2 5 L
WP 2 =7 A NOEFELE 2 Mk L TRAEL TV %,
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) 1&, #HHIHEfZE 78 D
AR ZEEE G I DV IFEEZBRLT 181 rE
MBIL, 2003 FICRL ENTEFEHRCTH %, ISCFAT
KBV, ZHREMERHINE (ESAPS M) ORFERAM. IS
MFICH g 2MANTEELZXETEZHNELT,
International Stem Cell Initiative (ISCI) D3 i% v, &, iz, £
ReMERRHINE D N > 7 B DIFHE(L 2 H IYIC International Stem
Cell Bank Initiative (ISCBI) 2V &% 17 & 117z, FiLIf BRC I3 ISCI
KU ISCBICZ DFE R L HIIM S E L, HFETEEDMIR 2
L LTI =T ICRE L. ZhReltkEstamt
ZEDFEIE KR R LICER L TV B,
In order to accelerate the development of stem cell researches by
international collaboration, the International Stem Cell Forum
(ISCF) started 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.
®WFCC

WFCC (World Federation for Culture Collections) (&, f#ZE%)
Pk - M2 N Se 52 E R Z— - JVFr—al
7 a e BEERIN Ry T — B L LTHRREL T
0. E7BED WDCM (World Data Center for Microorganisms)
&, AL 7y ar T ORAREKICET 2FRE RFHL TV,
JCM O 113 WFCC DB E N, WFCC LD RAF
IR RO TV, Fo, ICMIGkA 5T — 22535 T
LI &> TWDCM DY — )L O RO FEIC i 1L T
AV
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. 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.

WiIREDHELE  Conclusion of agreement
2015.10.28 EEEHIZEHEM Rt 2 — Korea National Research

Resource Center (KNRRC) R U ERI F B =4S

Ffr Chinese Academy of Sciences, Biological
Resources Center (IMCAS-BRC)
2015.8.1 EREERIAIEST EREEREF0 (B7E) National
Applied Research Laboratories (NARL) National
Laboratory Animal Center (NLAC),Taiwan
2014.5.22  Biodiversity-Based Economy Development Office
(BEDO), Thailand

O D wEESBOBEE .
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Activities in the RIKEN BioResource Center

INAF )Y —ZDRM/ZE

=5

INAA)Y —ADIRHE

INAF) Y —XDRHE

NAF)Y —ZDIRHIEE

Distribution of Research Materials

il

Distribution of Research Materials/ Awads

N go A, A ALh . . .
Locations of Distributed Bioresources Number of resciving institutions since 2001 2017.6.24 (J)Eoliq;u?n A Bt 5 %7 B A1 BB H 7 Kazuo Moriwaki Award of The Molossinus
/ EN BN OHWAE KUVXAXRER MBI FEF — L) ~ Masaru TAMURA (Technologu and
Domestic Insfitutions | International Insttutions Development Team for Mouse Phenotype Analysis: Japan Mouse Clinic)
@ =EREND
- Mouse Strains 533 L
: @ EERHEYD 2017.8.27 Best Poster Award First of Asian Mouse Mutagenesis Resource
» Plants 393 879 Association (AMMRA) & Asian Mouse Phenotyping Consortium
6] (AMPC) .
7 @ I 2,679 1,369 OREH % FRERTIRHZEBNF —L) ~ Shigeru MAKINO 2
é Cell Lines (Mutagenesis and Genomics Team)
Genetic Materials
= © (AR 2,579 1,292
&.3“ Microbes
,‘%“ @ ANE.
L at 6,983 .Y A iidAMMii rri s - A ——
SV Total
R 2017.9.22 Best Poster Award of Asian Network of Research
Resource Centers (ANRRC)
v OiERE Ht (MEMMEBEREE)  Rikiya ENDO
-* (Microbe Division/ Janpan Collection of
(& Microorganisms; JCM)
2018.3.15 %5 8@ I B #% 17T & Fh B The 9th RIKEN |
INAA)Y —RIR DR Technology Incegziv_e Award )
Number of Distribution ORANHE GECIFEBEHRE)  Ayumi
HASEGAWA (Bioresource Engineering
18,000 - 15937 15818 16132 15370 15742 15,060 Division)
16,000
14,000
12,000
10,000 T B d B OB OB B B R B
8,000 2018.3.27 BAEZZ(FL2018FEEARINE YV XHE / Topics Award of the 2018 Annual
6.000 Meeting of the Japan Society for Bioscience, Biotechnology and Agrochemistry
’ OfRFE X, KEERW MEWMMH B R E)  Takao IINO, Moriya OHKUMA
4,000 (Microbe Division/ Janpan Collection of Microorganisms; JCM)
2,000
0 As of March 31, 2018
10 | RIKEN BRC Annual Report 2017~2018 1
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Experimental Animal Division

i}

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

RVRIADETIVEMNELT, SREBRKRDER. ADRRIBELFIADRRDHDSATHAT
VARRICEBL TS, RBRBMBREZDOE—DERIE. ITVAVY—ADEBR#HRELT. #HE=—X:
MREZ—XIBABRAMDET IVIVAZNE - 77 - RBEEE - RHIBILTHB, Tl ARM
DRV IAZRRZRFE - FHMEL. HARRKEORBEERICHNELGRIMTAEZRET S, BIFEMICH

feoTE DEPF—L. NEBOEFIREEHETS,

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
general-purpose mouse strains of high-demand 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)) =AD& R mEEE- 7t
Collection, Preservation, Quality Control
and Distribution

(1) N\AAVY—ZADINE

ENDOKZB XU S MERB X UEE T
WREOMMTET N E LT, BIZT/vITIRRIA, 4
MBS E AL LTz 8L R — 2 S &8 s i lE
ZU[HEICT B Cre-lox, Flp-FRT, TET VAT LEFLRY
AFRM EBIC. T/ LERES T AIRE, 259 %KM (A1
126 FR#fi. BRAS 132 %48, REEL ARRHRK 1 5200 Z U L.
SREF 8342 R IRIF LT,

(1) Collection

We have collected 259 mouse strains (126 live and 132
frozen strains and epididymal tissues of 1 strain) from
universities and research institutions in Japan, and archived
8,342 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)RT7

THEOZVHRMBEAREUTHER L, THEODEZVR
TSR AR TP AR R 28 & OFEHEIC KO BREEIE - B F& L
TRIEERPICH R LT, 28T 27/ LERH
ICDOWTIIKE TSI K BRI ERFZ R LT, 5
FIEXTICERGT 7,918 /2 I < KT CHASRIEL. T D

EHFRERIMO —E 2 fEfRn i, BRINZERFORD
FRIERHSEAT N 77 THIRICBE LTV S,

(2) Preservation

Mice with a high demand are maintained as live stocks, while
mice with a lower demand are preserved as frozen embryos
or sperm and stored in liquid nitrogen in collaboration with
the Bioresource Engineering Division. So far, we have
preserved 7,918 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

20174, FFREX U AOREEMIEMMEOER, HEN
JRH - AN 44.8%, T AR T A IV AN 2.7%., i<
AT SXIN0.6% DT AICEBN T E STz, Fizs
FABEX T ASRAENOM/RZY LI EME L, NUTh5
PEBRUTHE b Uz, il RffiZ #H PCRICK DR
BHL, M2V LI THEERMER LTIz, AEFIS

Rz TYIBB X U 62 R 2 M AEIC KD /N) 77 %
NEA LTz,

BETERERRIZ KO T —AME (330 RFDITHIA
loxP Migs (152 %) 72 B TNC Fridiids (130 52456) 52 L .
i b L7z PCR 7 B ha—)b (511,996 2ff) Lz
VD IERE IR IEHE R— LR—I SN LTz, EBIC,
BIGMEDF v 73— M ED 376 RIFEDOMA L R S
L7z,

(3) Quality control

In 2017, we tested the deposited live mice for pathogenic
microbes and detected intestinal protozoa and pinworms in
44.8%, mouse hepatitis virus in 2.7 % and Mycoplasma
pulmonis in 0.6% of deposited mice. We also detected
Pasteurella pneumotropica with eight strains of live mice in
the barrier facility, 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 this fiscal year, we
rederived 15 strains by cesarean section and 62 strains by
embryo transfer into the barrier facility.

We examined the genetically modified mice using knock-out-
(330 strains), loxP- (152 strains) and Frt- (130 strains) survey
tests and provided optimized PCR protocols of 1,996
genetically modified strains and accurate information of the
genetic modifications on the website. Moreover, we have
inspected our test results of 374 strains by using the
genotyping check sheet.

(4) F24H

CNETICENRN 533, /39 AE. 791 BRI DFI
HEIC A — A28t L, 788 MDD EN TG & 33
ORI RREINT VS, FITE, TIVINAT—R
BEDBIETERE /w7 A Uz C5STBLIG-Appm®-e-Hts
(RBRC06344) 1 2017 FEE L IR BIRMMBOZ W HRikL 7a-
oo A—FT7 7Y — DA HALET IV GFP-LC3 T T A
(RBRC00806) 1% s < T 5 259 BERHIC IRt E N T B, 12
B EICEAR T ADM, SIS - RS, BURSIE < T
MOMEBIL A T A B K Olf s - #HEL - DNA L LT
1177,

(4) Distribution

We have distributed our mouse resources to users at 533
domestic and 791 overseas organizations in 39 countries,
resulting in 788 outstanding papers and 33 patents. Among
them, the knock-in C57BL/6-App™3™-6-E)fes (RBRC06344)
mice with mutations of Alzheimer’s patients have become the
most frequently requested strain in FY2017. The autophagy
reporter, GFP-LC3 (RBRC00806) mice have been widely
distributed to 259 organizations worldwide. The distribution

Experimental Animal Division

has been conducted in the form of live animals, frozen
embryos/sperm, recovered litters from frozen embryos/ sperm

or organs/tissues/DNA.

(5) EIFERE

FrERMIE T A Y — R & > 2 —DF FEH 7 one-stop
shop 77 — & X — X International Mouse Strain Resource
(IMSR)ICE R L, HADMHZEIZI 2 =T —ICHEFEL T
%o RUARBUENHFET — LB KO~ U ALRBIH]
LB L =y b eI ERS T ARB Rt
Y/ — < 7 L International Moue Phenotyping Consortium
(MPO)IcB L, EMN A SRR ERERWE. V—7
TavTIKBIML TS, EBIC, 7V TITARFE- VY —
A 4 ¥ Asian Mouse Mutagenesis & Resource Association
(AMMRA) BE U7 V7 ARG ) — 27 L
Asian Mouse Phenotyping Consortium (AMPC) & &3#i# LT
W3,

(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
(AMPC).

FR29FE DR

Development of Novel Mouse Strains and
Technologies in 2017-2018

(1) 7/ LiREICL BB BRBEET IVERDHDE
Bt

2016 4E 1T F i L7z AMED-NBRP A% #ii 5 4i 7 ' 2
FLDTHO=7 T UT. T/ LRI K DRI/
A VEi O 2 HIF L. BHAREOIRICH R
I AET IV ORFE K LZO/EHICEEI L (KD,

(1) Fundamental technology development of

genome editing for intractable disease models
We have conducted technology development for efficient
genome editing strategy of knock-in mouse production and
successfully generated mouse models potentially useful for
intractable diseases (Fig. 1). This is a follow-up research on the
FY2016 AMED-NBRP fundamental technology upgrading

program.

TS e
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Inducible Cre KI mouse

bullosa simplex (EBS) in human (Neurobiol Dis 96:271-283,

Experimental Animal Division

Pdx1 locus —| Exon 1 ; Exon 2 . N 2016, Niigata Igakukai Zasshi 131:655-663, 2017).
| o3RG 501, 47/ LRSI S BRI e O BIEE A N1
Targeting vector 3.95 kb 196 kb HMEICEREIIAETIVOER Members
Conditi | Tro53 %nsen: 280, > Egﬁlecr;neonde(-zrling; ;;:sr?]fglediting |——|b'2001'7'29 Z & [Head of Experimental Animal Division]
= N=} H
ondiional 1rp mouse for studies of refractory cancers P ( )__D ':'7'( @AtSUShI YOSHIKIPhD 777777777777777777777777777777777777777
el e2... ...e9  el10-12 = ) ) .
Trp53 | ‘D F{EHFZEA [Senior Research Scientist]
7053 locus — W HTHHI— 1.b.20022.18 3 :
b ;o i \ [(p2oqiiiad o %Effiggqqlorlﬁm?dsmm Ph.D
/ \ s oeLme-eoooioag T S L
/ ! oe2. ..e9 | 10-12 \
% Targeting vector #&ER {E8% Shinya AYABE, D.V.M,, Ph.D. %
loxP loxP oT,
B 2.04 kb Insert: 3.95 kb , G1 <—° """"""""""""""""""""""""""""""""""""""""""""" B
] = 20 D D D O D H {4 [Senior Technical Scientist] z
= I b.2002.10.31 | L1 AR #7J3E Hatsumi NAKATA, Ph.D. S5 BEF Noriko HIRAIWA
Spairs of F1 X F1 | .
= -7 1) L8 F1 ~ 15 RIJFIZE & [Postdoctoral Scientist]
(2) IMPC \CBVIB/ v 777 I RERE R (3)Collaboration with commercial companies 7KEF 48 Saori MIZUNO, Ph.D.
KOMP CKE) 5L T EUCOMM (M) 0./ 777 b We are continually conducting a collaborative research on Eéﬁﬁ"ﬂé[V|5|t|ngSC|ent|st] """"""""""""""""""""""
¥ SR " =7 T Uz L . . L. >
ES fll il 7z b“‘ T 423815 /?\ D/ 779 +FRH E?JJ L mutant mouse production using genome editing technology, 1. b.2002.12.31 EE K% Tomohiro TAMARI  #3E 5K 25 Eikichi YANAGISAWA
IMPCOY LT YA PLRHIL TS, iz, Bl 1H “Development and validation of a genome-edited model | | Fomicefor 1 [l e
FIPIFERE LT, B4R Cas9 %5 5 TIT D10A nickase creation platform™, with Charles River Laboratories Japan, F2 OOOOOO()OT ..» genetic linkage analysis ;%%:%%7‘9"7 I [TechnicaIESatstlftlg)< o
-~ 3 —7.1- s w75 . . L. . M KADOTA JdAM i TANAKA
72 Tz CRISPR/Cas9 Y AT WS K28 H 78 /v 777 Inc. and Gene Engineering Division of RIKEN BRC. We aim fREEfE ﬁ%?{a;])l\//(l)aiko DUIN  FHBE 75— Kyuieffl:im%AGUMA
PO ADIERZRIEL TV, TNETICS3ERTD to increase the number of newly generated mutant mouse . 5.2003.2.16 B FafE Mizuho IWAMA 1B %2 Tomomi HASHIMOTO
IRIZEER ) 77 b ADRILITRINIL T W5, BE strains and users of our mice through presenting our results N1F2 (5 OOOOO IJ—‘, %%gi %?é? Ayat?g@i‘,\;gm lei ﬁg Eeikol ?/ﬁ)/gAAILAMI
i, HASNO 4 HORMES /v 77D b A R L of mouse genome editing using zygote electroporation in the bo003420l TWOWI ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, yuml ,,,,,,,,,,,,,,,,,
s, domestic and international conferences and meetings. N1F3 T2 AZ > b [Assistant]
EFF BT Tomoe SAKAI HiL B&F Yuriko NAKAYAMA
. PR o
(2) Production and distribution of IMPC knockout e ﬁjzzgﬂi Ed) FeEwIRX Sperm freezing (2003.6.18) orEmA e
. : TREHE [Agency Sta
mice Topics of 2017-2018 = Frozen Emb KSR T2 Chiharu OKUBO FLL ZFF Hisako NAKAYAMA
C . . . ryo = .
Our division has established germ line transmission knockout N2F3 IVF IR B Natsuki YUHARA &8 B Mayu HIROSE
] ) x14 at 12-14 wks Used for analyses M A B = )
lines for 42 genes derived from knockout ES cells of KOMP (1) HERPBLUREBEEDIVAETIV »Frozen Embryo f JEﬁ %b\g\féﬁfké SSADV/?/A 3R géuglik:.SEKl. SAKATA
S . . IVF AN iimi iromi
and EUCOMM repositories and disseminated the mouse W T F R -8 3% L 72 RBRCO1615 C3;B6-Dst éx15 at12-14 wks Rt BT Hiroko KATSUMURA 78 28 Makoto ISHII
lines through IMPC website. Besides, we have started pilot <dt-23Rbre>3Ia—2Y YA (K2) 1X. DstiBIETFD LA ZE B Tatsunori YAMAMURA  FR3R X Atsushi CHOE
study in collaboration with the Gene Engineering Division SRIZIRZSIC E 0D Z = T RED SEEE R 2 1T, Presumplive fiﬁ B8 Naoki HIRANO || BEZE Yoshitaka YAMASHITA
for efficient production of knockout mice by usin El kﬂ;ﬂ‘;tib o j;fﬁ @Eﬂfﬂ? e o femalemale - Phenciype genotype 22k BB Akemi YASUI ] ZEF Yoko TAGUCHI
or efficient production of knockout mice by using EHKE - MTHRIEFH AR S EDHFEWIRICEDTDR TR O [ noma Wikd-type or 111 BAZE Akemi KOSHIYAMA 57 BBEE Teruo SAITO
CRISPR/Cas9 system with wild-type Cas9 or D10A nickase. M, EEMERE AV AR o — a8 F— IR el S5E2 FJBE Rie FUKASAWA 2 B Junko KURAOKA
So far, we have successfully generated germ line (Hereditary sensory and autonomic neuropathy type VI, © 0O nomal Heterozygote 1B #88 Hozuki KODAMA
transmission-confirmed founder mice with a deletion HSANG6) 35 X O HLH1E 26 i /K HE (epidermolysis bullosa ® W afected  Homozygoe | T S b aq—PartTimed
mutation for 53 genes. We have already distributed knockout simplex, EBS) DETFILII AL U TH M TH BTN RE () [ casMHeNCriCrij (wiki-type) W& 3¥F Yoko SHIMA Tk TF Fiko SAITO
i i , . 1 e 06 YELPE 25 25 e Sk 28 2 Nozomi MAKINO  ASJEE EEAAF Hisako HONJO, D.VM.
mice to domestic and overseas 41 users N 7z (Neurobiol Dis 96:271-283, 2016, #7 ik [ 22 2 M 5 (@ OT: Homozygous mutant ovaries transplanted to CSTELE e| recipient B3 g; $Ok<)l TOBA YA EF Ma;ako KODA
131:655-663, 2017)
(3) EFEE{E%(‘_’.@E% ’ f:! OT: Homozygous mutant ovaries transplanted to BECIF1 recipient
T LRHRICED Sy IT IR TAR Sy AT (1)Neurological and dermatological disease W Frozen sperm of homozygous mutant
RN 2802 T e ZHNE LT, H mouse model B2, $ER S L USR5 X E 7 URBRCO1615
N —] 3 =1 \>‘< . [\ =3 KN ) Eﬁa‘ 70N
AFv—)VA - UN— (#) LDILRIE 17 L=< ™ The RBRCO1615 C3;B6-Dst<dt-23Rbre> mutant mice e g 2 poveo 4
OIS & ORI RIS B0 %38 - on i o C3B0-Dst DR BN
NG 4“ - 15{ Ifi” B 7‘{ = carrying a spontaneous mutation in the Dst gene exhibit Fig. 2. Discovery and establishment of the neurological
L MRIBE R L BICHBIL TV 5, L7 hHRL— motor symptoms that are similar to those of the dystonia and dermatological disease mouse model RBRC01615
Ta MO AZRINO T/ LRICB LTI musculorum mouse (Fig. 2). In collaboration with professor C3;B6-Dste23ere
NOFRFTHERRITHTLZMBUCHITEITAYY — Hirohide Takebayashi, Niigata University and colleagues, we
ABFEDIEEEPRI A2 HiRL T %, found that the Dst<dt-23Rbrc> mutant mouse strain was a
useful disease model for hereditary sensory and autonomic
neuropathy type VI (HSANG) as well as epidermolysis
14 | RIKEN BRC Annual Report 2017~2018 RIKEN BRC Annual Report 2017~2018 | 15
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Masatomo KOBAYASHI, Ph.D.

FEYIEER FDEREREZZZEETHY., EMRZOREIIRHPRIBEGEHEIRIBEOSREMRIC
RERAXRTHS, BEIFFarIbnNA44)y—X7O2z7k (NBRP) &ML, KRN EETIVEER
YD OA4 XX F2hiks LIctEtnEdk. EnF. $iRYY —ADIE - R1F - IREFEEETOTVS,

SRERIEYIRHER

Experimental Plant Division

g Efe. ERNICIETNTOSRFEORREN. I IHEITYOMBRBRED. VY —RORER 5
i MR, FEBROMMICKSMEDE LZHHTND, BICHRIAZII =T LDEHICKY, EBEH \ e e R AL 2 < b
il e NSFER(LICEBA S N—3> ‘A TS A TR AR F- DI AL VN X2 GFPEAICKVRREERENES2/\OBY-21ER2 (BY-TIPG B
DFHNGHEREICER T 5, , —
Global ecosystem is maintained by the photosynthetic activity of plants. Thus, plant science is Fig. 2 Cultured cells of Nicotiana tabacum BY-2 that express
= y ) y y y ) ) ’ ) GFP in vacuole membranes (BY-TIPG, rpc00062).
indispensable for the solution of global problems on food and environment. The Experimental Plant
Division joins in National BioResource Project (NBRP) and collects, preserves and distributes R R
Arabidopsis seeds, plant DNA and plant cultured cells. We also distribute resources of Brachypodium 1 BAREYOAXF RS LK . .
. . . . . ; ; Seeds of Arabidopsis lines such as transposon-tagged mutant
distachyon, a novel experimental plant of monocot that draws attentions from the international research Fig. 1 One of the natural accessions of . o . ) .
. . . o Arabidopsis collected in Japan. lines, activation-tagged lines, FOX lines, natural accessions
community. Moreover, we develop novel technologies on the preservation and characterization of plant o o
. . - . . . and individual mutants are distributed to the world. Seeds of
resources. In collaboration with the research communities and industries, we also try to establish - . . o .
] " . . maintained as suspension cultures are also preserved on agar Brachypodium Bd21 are also distributed to the community.
research strategies that utilize our resources and lead to innovative outcomes. Through the efforts and . . .
. ) . . Y. 4 % ) plates. During the maintenance, we carefully examined the DNA
activities, we intend to contribute continuous development of human societies by distributing resources, . . . o . .
. . . growth of the cell lines. Every cell line preserved in the We distribute full-length c¢cDNA clones of Arabidopsis,
technologies and information to the world. . . o . .
Division was subjected to the genotype characterization to Brachypodium, moss, poplar, cassava, tobacco, Chinese
N 1N/ — . =V R 7)== KB BTV —RADRFEZEIT>T confirm the absence of mishandling during the maintenance. cabbage, Thellungiella halophila and Striga hermonthica. The
é\ﬁrjt- ) /P Xd)lilY% !j%Dﬁt _imgl\ W5, ZFOR ETENSESNTRKIZAVIFILT L — Arabidopsis genomic DNA clones (TAC clone), transcription
oliection, Freservation an IStribution DIRES 3L 7 L — e RO TCIRIZEL TV 5, (3) T )y — 2 DRt factor (TF) clones, and vector DNA are also distributed.
(1) HE4) Y —ZADINE BRI ) — A DIRAT i)Y —ADFEIE Cultured cells
29 IZ T A X T AT OGN T OFHFE PRE T2 HER D LRI KB HER 21T TV %, SR B OA X F A 2R L T2 RIS [ & Cell lines of model plants such as Arabidopsis, tobacco, rice
(TF-GR) A1 > ARRN D22 Sk L B ik, e GHDE 2 > EEEMIOARIC D WG AT U TR G ETOMRIFBAT ELTUVRARY VAT TA Y GRIL BRI . 77 T4 and Lotus are distributed. Embryogenic callus of
INTBIRTZE A LTRSS EMIE X7 2—DIEZ D STV 5, T E BN %2 LD Dk & —2av R IA Y (A= TS =)Ly b)), Brachypodium distachyon was also provided to the crop
7o BT RITRIRICR U TR OE A 2 S L FOXTA Y (ROV—=V T k7 =)Lty D) BERK research community.
7o AR, Bl D ZE Bk TR R R D it 2 e 1 Te o 25
(1) Collection of plant resources MHEYTYBR IO ORIt ET T 72, (4) 1E4 )Y —ADmEEE
In 2017, seeds of Arabidopsis transcription factor-glucocorti- (2) Preservation of plant resources BARTFUY —ADO#E %%Ziﬂflggl?imbfc%fﬁiﬁﬁﬁﬁﬁf?‘iﬁﬂc'_%“)
coid receptor (TF-GR) lines and individual lines (mutant and Seeds DATE S & sl &Nl ol Wk =575 M < SRV Ps I S B N %}Eﬁ?ﬁ\%ﬁq‘d/‘ﬁ@*ﬁ“%ﬁbVltﬁ“ﬁ”%%ﬂﬂ%%/\
transgenic lines) as well as plant cultured cell lines and vector Arabidopsis seeds are stored at 4°C, 20% relative humidity. We TV TV YIN ZNO NIV A Thellungiella halophila. A °
DNA that harbor the genes of fluorescence proteins were continuously operated cultivation and phenotype observation Stniga hermonthica“o)cDI‘\LA_") V=AML T B, TN (4) Quality control of plant resources
collected. of individual mutant and transgenic lines deposited from the hDZ:;/Ei’f77‘\\X%®41ELZd£ (TP 71—, TAC/ 11— Accordance with the Protocols implemented in 2014, we
Japanese research community throughout the term. Genetic v Tﬁﬁfﬁﬁﬂ@}:ﬁ N7 2—E LT, have characterized the quality of plant resources at the
(2) *IE'#H U‘/_Za)ﬁﬁ analysis of the lines was simultaneously carried out. f‘ﬁ?ﬁﬁmﬂ@) ‘/‘:—X@T‘;\éﬁ- o ) N acceptance and distribution. The results obtained were
)Y —ZDIRT ) ‘ ‘ DNA y\:‘I/(‘S(j:X EAN 5”\:’: L :JV*T‘W_#&‘E;ET}D%M provided to the recipient users.
IR ICHETE LTzt o X Xl 172 (R (KR O 7 Plant cDNA clones are stored at -80°C. Original plates deposit- DB EMIE PO ZZ ML T 23S
BHTHRIEL, —E BRI ZTT > TV 5, Tk ed from the community were stored separately in the Analysis FED T O E AN (embryogenic callus) D2
29 [ E R MR DRFZE T )V —T K0 FFEES N4 Laboratory Building. il 7e,
P Z SRR I E s A D hE & TBAR B DM & 72 HuiiC Cultured cells
7z itEsdiz, Cultured cell lines of model plants are continuously (3) Distribution of plant resources
BTV —ADRLE maintained as living cells. Most of the cell lines normally Seeds
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Development of Technology in 2017-2018

(1) ¥AARXFRFISVRRI V2T EAEEE
MBEDT—2N—2 DR
RO R WEFIERIFE LT A X X F DDNAY
O—Y DF—ZR—AZNHTHL LI, bV AR Y
2T A T R ORYIS SO 7 — 287z 157,

(1) Development of database for Arabidopsis
transposon-tagged mutant liens and plant
cultured cells

The database for the Arabidopsis DNA resources developed
in last year was opened to the public. In addition, we added
the data of transposon-tagged mutant lines and plant cultured
cells to the database.

(2) ¥OA XFXF&EB U ZSE R D RELL
WP A R L ADIZRIC A XF A F=iEHT 572
&, BB B B IR R A 1 o R — TR 7 E O HERE
EHFTETIVIIZE % DTV B, T AR294E B 13 HRIS 1)1
I R—=vaVAlET TS5 L (SIP) DRI K O B2
PRI L LU TR U MYHR R o 2 ki
WEE DT —R OS5 [ Uiz,

(2) Establishment of strategy for utilization of
Arabidopsis in crop research
We perform collaborative studies with RIKEN Center for
Sustainable Resource Science (CSRS), National Agricultural
and Food Research Organization to utilize Arabidopsis in the
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. By the end of 2017, we have obtained the enough
data required for the application of intellectual property right.

(3) NI AR AT DEAE(H
HADET IV, 2F AT YT Y Brachypodium
distachyon) & FPNBALF O BEREMATICIE HI 9 % T2 D I
EDRICHOORA TV B 129 F RIS EENE BRC 7Y HUAL
RGBS KOMRIC LR DY S —F TV X232 L
e,

(3) Establishment of resource infrastructure for
biomass research

We develop technologies for utilizing a model grass,

Brachypodium (Brachypodium distachyon) in the functional

characterization of crop genes. We established the original

line by Single Seed Descent Method and performed the

re-sequencing of its genome.

IEIZEJZZ9E1'§0)I~E"‘/'71

Topics in 2017-2018

@O20175HE6 H 1956 H23 HETHRER Y VA AT
B SNz mEBY A XF XS E
(ICAR2017) IZ#W T, CSRS & 4L THI O T — A%
BUCHHBEIZI AT \DILRESH 2o, Fie
T—o ay T TRIERT O T hEZa BN 5l
SIS, LTS NIZEES a4 X+ X5
HEREZ (MASC) OGSz,

@RI EMI DY 2 7 207 2 — i U CHGERRICHE — L
e XD, N DPEDOT TR ADEMLTVS, Zhk
IRk T H LT D 1D I SN %o

OHAEYFTuY 27 bO—EE LT, RIEHEN TR
Ve HAF S WA ORI Z G LTz, YR
KIBFEZE DO 17215 T, MHhIcEET 2 M EY %
M. DRI B ORI EZ DT,

(DWe joined the 28th International Conference on Arabidopsis
Research (ICAR2017) held in St. Louis, USA, and
communicated with the users at the exhibition area. Dr.
Satoshi ITuchi introduced the newly constructed web
catalogue to the participants in the Workshop. In addition,
Masatomo Kobayashi, the head of Division, joined the
Multinational Arabidopsis Steering Committee (MASC) to
discuss about the future goal of Arabidopsis research.

(@Web catalogue of plant cultured cells was totally revised and
introduced to the international research communities. The
revision provided the increase in the access and order of cells
from abroad. We expect much contribution of cultured cells
to the development of plant science by utilizing the genetic
and phenotypic diversities in the materials.

(3In order to contribute the Integrated Symbiology Project, we
carried out the characterization of microorganisms that grow
symbiotically with experimental plants in a laboratory room.
Under the collaboration with the Microbe Division, we
carried out the development of techniques needed to detect
and characterize the microbes exist in the Arabidopsis tissue.

X3 ICAR2017 (6/19~23, St.Louis) DT— 3V T TOEK

Fig. 3 Oral presentation at the Workshop of ICAR2017
(St. Louis, Jun. 19-23, 2017).

K4 4SHRFERFRAREXARUCHBIIZIETI—R
(ERk29F12H6H~9BRHE)

Fig. 4 Exhibition booth at ConBio2017 (Dec. 6-9, 2017).

Experimental Plant Division

BREE AV N—HER
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Cell Engineering Division

SyavtEENE

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

20 S HIERDK 100 FFIICHAR I NHEERMIE. EHREARICKEGRBEZDS L, #lc, RIEESE
HETRECIRVRL CREATES R LMRMOBIIIE. LVEOMBEHLBLTREDOHEMRZEATESEWND
BN RRZEHFH LT, MAT. 293MbEE I 5 ALK ZEZR R IFRTESIPSMfaRiTORFEIE. ke
ZFALIMRDFEREBENICKELT . HETR, AREIZI 17 TRIIIEN AT LRavkZ O8I
&L, mBEEEREZHEFICEEL. RBRBRUOL MM Z. [LERNADHARE IRMITZEBZEITLTLS,
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)) —ADYE {777 - 1= 1t

Collection, Preservation and Distribution

N\ AFV)Y—RDUINE

R ISR B DM RN R B L 725 TE M2V,
WERE & 75 % M 72 2 B DTS S HEBE I SRR FE L
TR IRVCIRIIE . FFE ORI E O L7525,
ZTT. BeAEMBab Rz — R U TR E IS 2 MR
NV RENREE R GE R TlicinD, £, Ml
U R I YA Oy fed 11 DN TR | E AV ru - Tl = S 1 VA ) & e <A et
o> THIRRZ ST 2O EE U huE, EEZHM
HRRA RIS T B T EIc > TLES, o T HELH
HakF RO AR SR & WS B D EMIIE N> 7 HED
WATH D, MAT, LFEDOEZEZHEMZETORA
W FEBICESI RO EICE> T, FRIC T L2 5
Mt EHE DD TR bbb ixoTclzdb AR ES
THIFNY T REORENERE L R> T3, TEREE
EMZ U TS IR RHE iPS MR TH %,

FROIIBEMAEIAZI LT DZ—RIHAB L,
B N> 7 TliE. K02 oM RIS 555 )17%
FFTVB, TEROMF N7 HEDOFOE FIRUTZRGE
LAk T Te . TFREE L TV 5 B E 22 ) B
ICBWVTE. RO LS 5T S514 <) —flldn=—X
LREE>TED, Z5 LM R oI - f2 LB D
ATV, BifEld, b MMl CRiG#) KU e ME
HEREHIN GRS 2L TV 5, iz, ehHBkD

RO XS 5T 510~ ) — ORI IZ MmN 7%
IS RETHB7cH, OS2 EGDHT—ROWMIEE
A Ml & OREICAE ] T E B ARG OFE i ic 85 H T
%o

(1) Collection of bioresources

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

In order to respond to the high demands of the life sciences
research community, the RIKEN Cell Bank is enthusiastically

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

initiation.

(2) I\ A F VY —ADIRTZ - Bl

Blglld, Bz BA CHBEN R M5 (A
P THil ) ZRE LD LD T Z2ETH D, /EoT.
BRI TH LM E S IR LTOBEMENERE
N3 M > 7 BB Z (R 1 - Bl g 5L voT &k,
KEEREBE ORI N2 R L, CTNEHERFT 5.
LAY AT VA5V 4N

A D FEA R 72 B BLE LT, TGS & Tk

DXL DFEFE ) ICBT 2 MED BB MAEMTBERE LTI,
M, B, YAV RAREDHOEHEDBMENER O]
BEMEDDHE D, REFEZIDETNENTEVOMN, <
AATIARBRTH S, MELIE, AT AHER
R UTZMIPEDIZEALIITERT AT LR ZDEFHE A
FIBH5TH5, Ml I TRELDBIATATIY
BB E IV —F U RBEELUTRD AN, R T 5 X<
LWl Z IRt L T 5,

Cell Engineering Division

AT E DD THLILIZMIfAN 2L, FEALE
OB LTI REB RO A TIEFBI DA ETH B, 7
N, BIET LNV TOFAIMRE D BIF S NS LT DR
FET. MIfREREE (thDMIlatkE DEDIEZ) L NH ML
FLUTLE o7, BHIETE., B2z HVHmE
XD, HIEREEZ M TRE T H D, HixE IZ IR o
TN 2B 0 TOV—F UL 5> T3,

(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. HelLa.S-Fucci (fREEIEE< —H—C&%H 5 Fucci ZHIE L T % HelLa flifT)

Fig.1 HelLa.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) I\ A1)V —RADiEH

RS> 7 DIz — 5 ST 5L ORERIE. BT
AL IR BRSO X T2 geE M N 7 b —
BICATTEEILTHD, —EBICATTES, 1 &lE. &
WEZ UL, BRI BRI AFETER WV ITETH
%, iRk, MlaAE R ARIE LM i
Bl s SHASRAED ATRE CH B 128b, BIRHE S AT HEZL IR RE
Il BT EMNIRETH B, B N7 TIE, InE
T 2,200 FEEFHLL_F o Hll a7z BN (3 il RE 7 JRABIC B fi L
TV, TORUE., SHBIEIIEL LT TETHS, T
THUEDERR AR 4,000 fFLL EISELTRD, EON
AL, FEEFIREE - A E D, LS OBFEEIH
fadrkRlE kL, A mRPEM e TICEIRL 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 2,200 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 FRL29F E DR

Development of Technology in 2017-2018

FESEMNIPS MIBRDE R

SUKILHPTREEZ D P LTz N T2 REMEAIAE (induced
Pluripotent Stem cells: iPS A i 37 Fefifrid. A mBlEmrsE
TEITH LR =V 2 F<EIN AR ITH O, (IR BE
1E20124ED / —~N)VEMIR R E 2 ZE Uiz, BTN
W R EBER T IV —T hMENE Uiz iPS HIAEIC B 9 B TR
THE—DFIIE N I UT, Z 0% - 22T LT
W5, PSRRI, BAEEZEMEITDOHIEET, K
HIIEADISHBHHEN TS, HIAE, R ED
HED SR E RIS 2T ARARETH DN, BED
B AR S 5 iPS Ml 21637 L. 2 D iPS MEHEA SAK R
Hipaz s e U, e TIRETE T VAR
& UCHRBEEN I IR B 50 BRI 22 S TR 5 2 &)
HETH B, Tz, L MEEBERFEM PSR WIFLE TS
WKHz>Tid, Mz RILLIZBZDEKRERDPEDDT
HHETH D, FHalkZ e MREREEM iPS HIfEDhiciZ
BERTSIRE —HICHEL SN TV AN BB D, Z DF|H]
IZH Tz > TIMANEHRIRFELE T ORI B 15015 72 1%
SFUTEOR DR ETH S, 29 FE1E. BERTEIRD
FRALCBI I M FRE E 2R L. BRE ROz
BB L7z,

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

M2. RAOATSAIBREE. BIEMRE () LHEERR (B).

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

generated using cells from patients with neural disease. Such
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. In 2017, according to the relevant laws and
guidelines in Japan about private information we established a
procedure to provide the clinical information to users who want
to utilize them.

O
| FR29FEEDEY IR
Topics in 2017-2018
RGO BRBMBEREDHIE
METIIHN N 732 S WD, ARk D H k)P fd
R T B RN T EE UTO MR N2 CRE ATCC
H) THEMLTWETAVYY AL (AR bz, 2
FEFH D 7 A Y A L lactate dehydrogenase M T nucleotide
phosphorylase Z 5L L THAML TV e, 71V A LK#E
X, ZHEEOYINHEL TH>TWARICEZETLE)
VRIC K> THEEN B2, BRIKBNC K> TR EIE D
BAHTEeEFIFUC, Bz e 54 b2 ma s
ETH5, IiFE, MEASHRLZEYEO XD EN &S
MEFEEL T, SV RUT DNAZENSE Lz 7AW
MO EEE: (3 R 7 DNA [AEMRSE) HDEFEIN
Tzo ZTT2011FEXD, FHICHTZZ T MBI OV
Tl SOV FU7 DNA REMEZHMEL TE 7z, 20154,
FIHZE DS OMEHKICED, 2011 FLUFTICH R ZIF TV e
MfakkoH, kBN - TO B IO EES S
CeFER U228, 2011 FELLRTICEH FE2 32 1 T ik
TARTICELTI AV RY 7 DNA R ERAEFEMT 5T &
L. 2016 FEXTICHAMEZIL T LIz, LML, RFOVF
1) 77 DNA [AlE #R £ T & B R B YA R E DS RE R A Ak Y
BoTWizizsh, 201741, ESICFEMARITIEE LT,
DNA Barcoding 1728 A L7z,

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 applied this
method to several cell lines in 2017.
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IN=23aVETORILEWAEOMREHEREDORERICEIMISILZBEL TS,

Enormous amount of genome information of human and various organisms has been accumulating
because of the dramatic improvement of the DNA sequencing ability in last few years. In addition, rapid
spread of genome editing technology has expanded remarkably varieties of species as research
materials. The main approach in the life science is now based on these advancements. Cutting-edge
and ready-to-use genetic materials are essential in researches to elucidate underlying mechanisms of
sophisticated biological phenomena, to discover causes of diseases, and to develop therapeutic
methods and drug discovery 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.
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Collection, Preservation and Distribution
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(1) Collection of Genetic Materials

By comprehending the 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 extracted articles written by Japanese researchers from
about 140,000 scientific papers and have asked about 1,000
authors for deposition of their materials. As the result, many of
bioresources were deposited 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: plasmid tools of membrane trafficking by
Rab small GTPases in epithelial cells by Dr. Mitsunori Fukuda
of the Tohoku University, vectors for expressing Sulfolobus
tokodaii recombinant proteins in E. coli by Dr. Hiroshi
Kawarabayashi of the National Institute of Advanced Industrial
Science and Technology and a cDNA clone set of common
marmoset for in situ hybridization by Dr. Tomomi Shimogori of
the RIKEN Center for Brain Science.

By continuous support from the scientific community, genetic
materials have been accumulated to a total of 3,810,360 items
by the end of this fiscal year.

(2) BIFMHEDRE - Efm
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(2) Preservation and Maintenance of Genetic
Materials

The genetic materials deposited by individual scientists are
examined for their growth and then preserved under frozen
condition. When request comes, the quality tests such as
restriction enzyme mapping and nucleotide sequencing on the
requested individual clone are performed. Since September
2014, we have posted in our web site the announcements about
corrections in quality and relevant information of distributed
bioresources. The items and the results of quality control tests
performed at deposition and before provision are shown in the
web site and the web catalog. In our records, approximately
10% of collected clones have some errors such as
mis-identification or wrong information. These errors reflect the
fact that 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 funds are wasted
because of these defects. In this year, we detected errors in 13%

Gene Engineering Division

of deposited resources tested. To provide only authentic
resources, we removed resources that could no be corrected.
Our Division provides materials with ensured reproducibility
under rigorous quality control to contribute to the quality and
efficiency of scientific researches.

(3) B FHHI DR
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(3) Distribution of Genetic Materials

We have comprehensive clone libraries such as cDNA and
BAC clones covering almost entire genomic region of human,
mouse and other animals and microorganisms. The clones can be
searched in our web site at http://dna.brc.riken.jp/en/searchen and
KEGG (Kyoto Encyclopedia of Genes and Genomes) database.
Furthermore, we provide research tools such as reporter vectors
visualizing biological activity, expression vectors, plasmid clones
of genome editing and gene transduction, and we dispatch their
information via our web site.

In this fiscal year, frequently requested resources are expression
plasmid of human major histocompatibility complex gene HLA,
knock-in vectors for the regulation technology of protein
degradation by the auxin degron method, visualization markers of
membrane associating lipids. In this fiscal year, 1,386 items of
genetic materials were distributed to 470 institutions in 25
countries.
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Development of Technology in 2017-2018

CRISPR/Cas9 D7/ LimEEifiz A Lic@ /v oA
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S s/ Activities in the RIKEN BioResource Center
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KRBV REEBEEE LU RK26FEEICHBL K
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Using the knock-in technique using CRISPR/Cas9 genome
editing system, we have been collaborating with RIKEN BRC Cell

\ 7 QLQ

Engineering Division to construct a system to visualize gene
expression such as differentiation marker genes by fluorescent
proteins. This system will be useful to understand the molecular
mechanisms of intractable diseases. In addition, the technique can
be applied for testing endogenous gene expression in response to
chemical compounds, thus it may be used for drag discovery. For
the introduction of marker constructs into cells, we have studied the
efficiency of recombinant adenovirus vectors. As a model case, we
selected the introduction of green fluorescent protein (GFP) to the
locus of the Fos gene in NIH/3T3 cells and observed 20 to 30% of
GFP positive cells (Fig.1), demonstrating the efficacy of this
adenoviral gene knock-in system.

We have been participating in the project of the CRISPR/Cas9
genome editing mouse construction together with the Experimental
Animal Division for last four years. Fifty seven gene-knock-out
and 4 point-mutation strains have been successfully generated so
far. These mice will become available after phenotypic analysis by
the International Mouse Phenotyping Consortium pipeline. You
may find these mice by searching with “CRISPR/Cas9” as a
keyword at the website of the Experimental Animal Division. Our
division has been carrying out plasmid constructions, production
and purification of guide and Cas9 RNAs and genotyping of
candidate offspring, while the Experimental Animal Division takes

XK1 7/ LMRERMICEKY I ANIHBTIMAEDFosiBInFICHAZ VI NV BEDGFPELFZEmA LT, FosiEln
FORBIHWVERA FEDEELTARIEEND, BBEF TCOER (£) EGFPOEHNICKIDER (A).

Fig.1. GFP gene was inserted into the Fos gene of the mouse NIH/3T3 cell by using the genome editing tech-
nology. Expression of the Fos gene is visualized as the green fluorescence. Left: Bright-field image. Right:

fluorescence of GFP.

parts of selection of targeting gene, injection of guide RNA into
mouse eggs and breeding mutant mice. Currently, we are trying to
achieve much higher efficiency for gene knock-in that lead us to
accelerate production of conditional knock out mice for the
essential or nearly essential genes.

We have conducted collection of enzyme genes for utilization in
the bioprocess such as saccharification of plant biomass by the
collaboration with RIKEN BRC Microbe Division (Japan
Collection of Microorganisms) and the RIKEN Center for
Sustainable Resource Science. We constructed total 207 plasmid
clones of 84 enzymes originated from 12 microbes and finished this
project.
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Topics in 2017-2018

KR o 2 — D E SR e S 07 )V —T
DR EIT O CEEERIY—FY— )V E D THLLT
WOz, Bz, VT o—E R TICHE Ry Y
E. FNSEMDAATE VYO LA F Y A7) w7 AMP,
LF/ AV, CUIVCVEDREA Y r—5, BREM.
HEEHA, 7 R b= AE DR EE DRI b NS HEREN:
ZNTETHSB, Thuckd, el gy —2D
BB U 2,

Many important research tools which have been developed by
Dr. Atsushi Miyawaki of the RIKEN Center for Brain Science
and his colleagues were deposited. Examples of such tools are
as follows: research tools incorporating the luciferase and
fluorescent proteins such as indicators of concentration of
calcium-ion, cyclic AMP, retinoic acid and bilirubin, and
functional proteins for the monitoring condition of membrane
potential, cell cycle and apoptosis in the living body. The
number of available visualization markers has increased
remarkably.

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

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

N A —ZDURE - 1775 - 124t
Collection, Preservation, and Distribution

1981 4 1Z JCM (Japan Collection of Microorganisms) & L
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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) HEIMRE DI
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(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.
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(2) Preservation and quality control

On receiving a deposited strain, JCM extensively checks its
viability, purity, and authenticity. Near 10% of strains
deposited to JCM unfortunately found to be unacceptable and
JCM asked the depositor for resubmission of the strains in

order to pursue high quality of the JCM collections and to
ensure the accuracy and reproducibility of the researches
using JCM strains. JCM has been accredited by an
international standard of quality management system,
1S09001:2015, 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) MR DR
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(3) Distribution

Near 17,000 JCM strains are now ready for distribution.
Every year, an average of 4,000 strains are distributed,
and 30% of them are distributed abroad. This year we
distributed JCM strains to 40 countries. More than 70%
of distributions from JCM corresponded to type strains.

M1 £ REZRTTCOMENFDORE £ REBOHEMKRD REZIFEFD

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 Center

2 FEXREM ECEAROIIO-—%RR Y BPrototheca cutis JCM 15793

Fig. 2. Yeast-like colony of Prototheca cutis JCM 15793 on an agar plate

JCM also distributes microbial genome DNA in
collaboration with the Gene Engineering Division of
RIKEN-BRC. Using JCM strains, 560 original scientific
papers have been annually published in these years. JCM
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.
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Development of Technology in 2017-2018
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We aim the followings as our research and developments.

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

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

(3) Development of analytical and handling techniques for

microbial symbionts and uncultured microbes

As new microbial resources for researches in environmental
and health science, we isolated a number of microbial strains
from various sources, identified, and proposed more than 20
novel species annually. We inferred highly resolved
molecular phylogeney, investigated structures of microbial
communities, and analyzed single-cell genome sequences of

yet-uncultured microbial symbionts.
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Topics in 2017-2018
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The yeast-like algae of the genus Prototheca are isolated
often from living and agricultural drainage or tree sap and
sometimes cause protothecosis, an opportunistic inferction in
animals and human. Phylogenetically, they belong to the
phylum Chlorophyta, a group of photosynthetic autotrophs.
But they show a non-photosynthetic, heterotrophic lifestyle
and form yeast-like colonies on agar plates. A study using the
genome sequences of JCM strains of Prototheca species
reveals the convergent reductive genome evolution and
multiple independent losses of photosynthetic abilities in the
clade including Prototheca.

Microbe Division: Japan Collection of Microorganisms
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Bioresource Information Division
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Yuichi OBATA, Ph.D.
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BT¢%, BV —ARRZBLEHELTITOTWS, AERBMICGEST/NAF VY —RERVTERT 3181
BEGEREMEEIZ I - T1—ICRETBIET, FATHAIVADEREICEML TS,

The Bioresource Information Division collects information on the whereabouts and characteristics of

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

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

with the BioResource Divisions. By disseminating information necessary for selecting and utilizing the

bioresources suitable for respective research purposes, the Bioresource Information Division contributes

to the advancement of life science.

I$&BE§@&%

Development of Technology in 2017-2018
N INAFVY R ERDOINE - BB -REELT —2N—

AR - ERH (H1) -

T HR AT H 072 T UE BRC VY — A DFTEE ] » R PE R
%, RO KB IRDEN A el T Y 2V ay T
ELT, a7 hZxalZoRicEimL, 42—y bk Elicn
LTV, T hrarlid, 454 CHZEEMICHE >
72UV —ABMERL, &Y —ADRESRPATT555
ISR B FiEREDEmrlETER LI, 1V
Z—3v bk FIZNHENTT —EZR—A AT L TH B, T
20 FEEIFF | EFE, RVYV—ABRBENETNZTNDED YL
TR—=Y DAV T WHAEERAT IR R AT BT D
Y w17 o7z, IMSR. NBRP, KEGG/ZEMT —ZN—2
ST LT HRZAT DFFHIR—IANDY VTR EICDNT,
T2V ARSI — Az LIz, Thb
DY EHTDBRCYY —AND T 7Y A AT L. G
%%%UZ—Z%%§E74—FNV7LRO§k\Wl?b
207 DT —REHEITV, IR HOEREIZE I
ZF—ICR LTz, SO B IRENT RN E N EO > T
WANA AV —ZNEHRE LT, SRS REFIHE SR H
%o FIFHE D= — XD &2 OF|HE OIERD 7z dIc & 1 it
LA B RIEEETH S, EREFHERE T Y
V= ZRMER T 2D DT —BR— AT AT OB -
HEHZEIT> TS, SR TR ORI HlE A
WD, R 28 FEEIZCDV AT LTOUHE T O—D HiE
L. fExiTo7z, Fio, FIHEHREHANT, IV —X
HRZBDEHHBEBNDA—)V = 2 —ABMED L HEETT- T2,

(1) Collection/management/distribution of
bioresource information and development/
operation of databases (Fig.1)

The Bioresource Information Division opens the newest

information on the whereabouts and characteristics of BRC

bioresources to the public on the internet in the form of
bio-digital-contents such as web-based catalogs, which can be
updated whenever necessary and can transmit large amounts of

information. The web-based catalog is a database system with
user-friendly search engines to retrieve bioresource suitable for
each research purpose and to look up its characteristics and the
necessary condition and procedure for ordering.

In the 2016 fiscal year, following the previous fiscal year, the
division supported for the BioResource Divisions to expand the
system which works on the contents update of the web pages of
each division. Concerning the hyperlink setting from other
databases such as IMSR, NBRP and KEGG to the detailed
pages of the web-based catalogs, the division increased the
kinds of the bioresources equipped with the hyperlinks as well
as the total number of the hyperlinks. The division also
analyzed the number of accesses to BRC resources via those
links and fed back the results to each BioResource division. In
parallel with these developments, the division continually
updated the web-based catalog data and provided the latest
information to BRC users.

(2) RERRARVADFTBEETEE T IVDREF

BV O FEBNEAE L AR - AR - 1R T 7 AU
FETIEB R RAM DT DL AT BHGEDNT TEH 5,
ZFOHAEHEDBI=DDOHH U OBFEL. WD
DPIICKERA NI DB ELT A RENZIRD TV S,

HWE T2 DD BB ORI OMEAL X)L
TOMBEAREMHT O FBEE I L OWIEH DAL TV D
ICEMDS T, Z O S R HRERIRE LTV B,
FERH <7 A DR EE T L & LU E B kT R T
HBE—VavFr T FreiEkE T VR G DY
BTLT, EMBERAAEMICNLT BRIz R 57 3
KT —2 (Flbb 4 KyeT—5) QUGN Fikz 5
FETDHEDANIEDOHINTH S,

AT, R B3 R B SRS & O S MR e 72 i
LT — PERRIEF v L O R BE UTe, CAURAE
DT 4=V ) TR EFRTARIIZEE LTIRIREN 2%
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B AR HNE LTV 5, B bojoh T, ik
B ARSI E XTI LEDO B Fhilch b L 5> T
&S TRV, FAICE>TEILZDEDIXIRTIXR

MEI=Sa="71— o
Research community Pu%l%uaﬁtui%ns

)Y —ZAD *ﬁ;%‘?
Bioresource Reive

INAF T2V AT
Bio digital contents
(UNMAFVY—R T—BR—=R, K—LRX—)
Resource (Bioresource databases,Homepages, etc.)
Center s

 fEmEst
) Dissemination of
bioresource information
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Collection&analysis of
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Fig. 1 Flow Chart
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1285 3 BIHRRERR R T 0y VAT =3y T THELZ,

WELE 12 A BT PERRIFF Y L P D BIE I — T«
VU RTETHHEL., Rz b S8 2L L8 ITBIMAY N —
Faﬁf)*%;ﬁiﬂeﬁ Zi1olzs AWFFED R D—ERIE IROS 2018
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(2)Development of a musculoskeletal model of
laboratory mouse

Motor functions are a hub of various disciplines including
neurosciences, cognitive sciences, and robotics.
Technologies to analyze the comprehensive motor
functions have a potential to impact on the widely ranged
disciplines.

In the domain of biomedical engineering, many
researchers have acknowledged the significance of
comprehensive neuro-motor function analyses. They are,
however, still in infancy in terms of objectivity,
granularity, and versatility. Our objective is to develop a
new framework by using neuro-musculoskeletal models.
Biological data innately have spaciotemporal (i.e.,
four-dimensional) attributes. Our framework can handle
such rich data without dimensional reductions.

We have started RIKEN-AIST Challenge Project based
on the agreement between the two Japanese national
institutes. After a six months feasibility study, our
proposal was accepted as a full-scale research. The final
objective of the project is to support Japan’ s ‘super
ageing society’ by advanced robotics. It is not an
overstatement that our nation is facing a decline and a fall

Bioresource Information Division

in the social structure. The ageing itself is not a disease.
But the super ageing of the society can be a deadly
disease. Our aim is not just to support elderlies, but also
the functional recoveries and social resources of the
elderlies form a biological point of view. To achieve the
objective, RIKEN is in charge of basic sciences for that,
while AIST is in charge of applications and
implementations.

The development of the mouse neuro-musculoskeletal
model occupies one of the core positions of the project. It
provides a critical node that connect the multimodal data
between non-human animals and human.

We presented our results in the 3th EU-Japan
neurorobotics workshop in Geneva last year. In last
December, we held a lodge meeting of the RIKEN-AIST
Challenge Project in Hayama, deepening our discussion
on the project and sharing information on the topics. We
also submitted part of the results to International
Conference on Intelligent Robots (IROS 2018).

B A\

Members

@=L [Head of Bioresourse Information Division]
&8 B Kaoru FUKAMI, Ph.D. 7] \I% #3— Yuichi OBATA, Ph.D.

@ {EHZZ A [Senior Research Scientist]
7 75 Shigeru IWASE, Ph.D.  AHH BASE Satoshi OOTA, Ph.D.

@77 =HIVAZ Y7 Il [Technical Staff I1]
358 B3 Naomi YUHARA A FE B Megumi HONJO
ZER FE F Keiko KURIHARA

@7 XZ > [Assistant]
T S 1 Sanae YOKOTA

@ ERS [Agency Staff]
KAAR FI|— Toshikazu OHKUBO HRIEF BESIR Katsuo TUKAZAKI
Z2{Z 5375 Rena ABE KAAR 1E— Shin-ichi OHKUBO

AF_E BLZE Hiromi MURAKAMI 32 A =451 Miki SAKAIRI
A B Yuri NAMIKI
REF #HC Miki OHNO

@/ \— k&A1 <— [Part-Timer]
—A EHF Mieko ICHISHI = E 3+ Kimi MIYAMOTO

75 R B A2 Natsuki YUHARA
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Audit dates] May 29 & 30, 2017.
Standard conducted against] ISO 9001:2015 (JIS Q 9001:2015).

been decided to apply “No.35 other technical services” as well.
EScope of supply

Collection, Preservation and Distribution of
Biological gesources.

Industrigl classification code] 38. Health and social work.

Auditor] BVJIC chief auditor Mr. Eiji ISHIDA (Team Leader).
Object departments] BRC Director, Management Representative
and QMU, Cell Engineering Division, Microbe

Diyision.
[Object Quality Manual] BRC Quality Manual 14" edition.

Support Unit for Quality Management

L. QMS DEEDOHE R U O EN Oz F LTz,

(2) Internal Quality Audit, and Management Review Conference

Considering the latest context of BRC QMS organization and the new
requirements under ISO 9001:2015 (for example, actions to address risks and
opportunities, to leverage organizational knowledge, and to prevent human
error), we carried out the 17th Internal Quality Audit in February, 2017, and the
18th one in February, 2018 (Fig.2). And BRC Director reviewed BRC QMS on
April 14, 2017 (the 19th conference) and November 27, 2017 (the 20th
conference) in order to assess the opportunities for improvement and the need
for changes of BRC QMS.

i i .- Y Integrated evaluation of the audit findings (extract
Support Unit for Quality Management a. Conclusion of the audit , , (BISOTRIAY MR LB DKTEM
e Any nonconformity was not found in BRC QbMS in the scope of this ISO/TC276 /34 T2/ 10— &% B 2 A% 0 [1SO/FDIS 20387
1=y hy—5— R AL B S o et ST S TS Bt el e o nking (05517 7 0
Hisao MOTEGI serious problem to obstruct ISO 9001 certification as for the practical ab AR I, ISONEC Y 3 ¥ X > b2 A7 LALGE 7 & A b (ISO/IEC

SyVavEEREE

ISO %, EFMZE#1Li%+#% (International Organization for Standardization) HN&E I 3 EEHE—RR T, 1SO 9001 (A E IR
FBIRXIAV M RTLDIRETHS, 1S0 9001 DFREEIE. EMBRCHEMED/N\AFVY —APH—EXE—BL TR T B8N
HHBTEERITHELEIC, EBETOLADEE L. FIZRGREDHER. MEHEHROIHORE 5 BB EIRHTIEDTHS,

HEEIZYME IS0 9001 IRXI AV AT L, HENRBEEECHRREEROEEETRICETZRVEHRZ—FL.

RE(HEERB ZBL CAMEBTRL TV S,

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

opera_tlon a}Jpe.ar‘ance 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 internal audit was being carried out in the interval of one time in a
year for the whole division. An internal audit program and an internal
audit enforcement planning document were settled on, and a focused
audit policy was clearly articulated in these documents, and an internal
audit stafl _E_team) prepared a check list considering this policy and
inspected. Though an audit team leader changes every year, the last
team leader has surely joined as an audit member, and if was conscious
of the continuation of the audit as well. In the internal audit in
February, 2017, two of nonconformities and ten of the opportunities for
improvement were founded. In this audit the follow-up of the past
audits, the penetration degree of ISO 9001:2015, the condition of
regulatory compliance to the various laws were confirmed. The
corrective actions to nonconformities were conducted without delay.

Directives Part 1, Annex SL) 2V 421 £% Fl 1172 [1SO 45001:2018 57 (8 2 4>
BHESAIIAV I AT L] RE FERONA A1) — R BT S [H
BRI O B 1 2 A L. TN B R B IS IRIZ I L 7z, BT,
ISO/IEC 27001 1§ #it F 2 7 ¢ > AT L8 _
FEDHILRAT 4 71V « RTINS 7 it 2 WEE
ICHRER2E (K3) U, TEHSEERTZ 0
Y=L RICH D B RICIHOBGH AR F
R—=FT Ui, =k
X3 AEREREE

(3) Horizontal deployment of Management Fig-3 Outside study tour

Systems framework
We have timely shared to the staffs concerned the latest movements of the
development trend of the international standards that will influence BRC
business in the near future, such as “ISO/FDIS 20387:2018 Biobanking-General
requirements for biobanking (under development by ISO/TC 276 Biotechnology
technical committee)” and “ISO 45001:2018 Occupational health and safety

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

management system (comprehensively made up by ISO/IEC Directives Part 1,
Annex SL, or management system common text)”. In addition, last summer we
visited Tohoku Medical Megabank Organization certified to “ISO/IEC 27001
Information security management system”, exchanged opinions with them
(Fig.3), and benchmarked the most advanced initiative on ICT and its service.

(M) AN REERDOHE, RUAMRRE

The audit was judged to be working effectively.

c. Effectiveness of the management review
BRC quality manual says the fre(ﬁuency of the managgement review is
one time and more in a year. In all of last year, the 18th review for the
first half of the fiscal year was being carried out on November 10,
2016, and the 19th review for the second half of the fiscal year on April

D) i i ilitati izati 14, 2017. The result of each half year including detailed data was S b e . - N\
} quality by design, and also encourage human resources development through facilitating some standardization reported along the requirement ey for the 2015%di¢ion of 1S0 9001 HIATAw{zmﬁﬁltfargﬁ%’@#u;ﬁ%%iz\_{pTzfzb%ﬁEtmﬁ@ﬁ ;
0 promotion programs. and the outputs from the management layer comprised the concrete B3 HEH ﬁk\[:bﬁo E‘bﬁ:\ ST =y M & DI 0 IS0 # 1 )
v contents connecting with the activities of the next year. The progress BEARE OHEGIIIRAEF EDHE N ORI A ZE 72 L, 1S0 9001:2015D ]
I status of the execution measures was tracked by the follow-up list of TSI Fe N\MBF 2 T 572, |
2 qz,ﬁz QE "I:I‘ @,ﬁ% the direction items, and securely managed to completion. The need of 2
H A . >z (C)Ejaéz:%iifsesoav%ye%h lll.IllaCtleudd;;l%V Slle 1911115512tr%ﬁn%%ér%?rﬁié&i%&/?ﬁle% (4) Acceleration of Total Quality Management, and staff development =
= - d Ve . Wi Iti d6 ff IATA (1 i 1 Air T A iati =
. Activities in 2017-2018 79T AN CHIEOMISA T — SR AT 7 5% warking el sterediod Dangerous Goods Remutation otper, and 5 Suflo wih 161 3
3 . = T740—=7v 7 LT\ e, EAH, W8 HEZ 53 QMS DZE d. Effectiveness and progress of the system to meet the competence as an internal quality auditor. Moreover, in order to have the mind =
i (11S0 9001:201 5ﬁ‘ﬁﬁ§§ . N N HOPLEEOFME THONT W, X UAVRLE 2a—I3H%) olicy and objectives . . . of Total Quality Management securely take root in BRC, we have engaged the &
= %E%iﬁ%@g?jﬁ% Ea—a—XYXZXI N ‘/M\I ﬁ:*iﬁ_:ck 1 RERE bfb‘f; e he direction of a quality objective to realize the quality policy and the cultivation of human resources and léadership change through the distribution 2
v %1S0 9001 MEFFH A2, PR 294F 5 H29 H M U 30 HICZ 3 L d. 58 . B8- a%@‘gﬁz:/x;L\g)ﬁz;bﬁ SEFRST output of the managemqnt review was instructed, and a quality of real quality pamphlet for human error analysis, the active participation in v
b (K1), FEAELORETAR Uz, TORER. B IFULE N, A IR N SN 45 4 objective was settled on in every Development Group, and a main “ISO Continuous Performance Development Education” for the staffs qualified b
z ETER IS 37V AV L 2a—D 7T 7y FBEOFE h decided b d b isi <
UZDTH0—T T2 5275 <. 1SO 90012015 3 20D 28 TS TC X La—0rIr7y tHY petson in charge was decided as every subject, and it also become an as a provisional auditor, and 5o on,
gonr A A S e EN A 3 ‘;.', o NEHED A REN, EEED DGR ESINT, # individual goal. BRC had the system structure to report the progress
ﬁE:{—;ﬁ&Tﬂ;be? I'ijﬁﬁgiﬁ S ODHE Li/k@.igj? DChD. 58, HEIC FHYAEDSNENHIEE 55T Wz, HEEO IR status of the quality objective to'a management review every half year.
FEROBEOPERENPUC OV T, REOHFANS [35. ZOfh R E ORI AL L a—ICRE SN B LA T T8 And then "what reSources will be required", "who will be responsible”,
Y —C X | EEATESTLICE DT, UL T ). TRk IR | TREIR 025 /57 | (2 A asE e "when it will be completed", and "how the results will be evaluated" o <,
[\%ﬁﬂﬁ] SRR 294 5 29 H R CF 30 H f@éé\ﬁhf@f’ \&%%}:ﬂfj’%b %EE@@fﬂ'&X?ﬁﬁ’;‘ml were mostly set up suitably. The outcome also appeared concretely, and H&E(‘_’_)( pei \—1;%}52
i A AR ) 1SO 9001:2015 (J1s &9991;2015) T%%ﬁ‘éb'(b‘%kgﬁﬂifﬁbf’ N o tl(l:e procle_ss of the uztlll_ty ob]ecttlve was J%dged t? work effectively. Members
(RG] 3 R TR IR O - 674 - 12 S RHERFAETEEHTY 751 TV AORR CRIRTIR was seriously focusing compliince cbservance ver much. and
(FESHR] 38, RBEM O FE i e 3 = i é)‘j‘lﬁjﬁébl’V?\‘y‘% ‘/? LEa—D7 Iy }‘fJI‘EHX@%HfU had always kept ma%/laging thge late}s)t edition of laws andrilegulations. _ . .
[%EE] o (%_LU‘_? —) BVJ%EEEE%E j:&%ﬁé!_‘ /\‘n% HiED G mMEIREN. WmEEHED DG E’ELC%E?S’“T“ o Ethical correspondence was taken seriously to handle the cell of human .E_';_— v h)—4— [Unit Leader]
[ R5HEF9] BRC L a—f I@EEE%&U{%J——‘V k H/@LC%TB AL NN N H*ﬂj&t;\oflﬂf’ B BRI origin, too. The internal audit of the management system functioned as TR A Hisao MOTEGI
. HIREA R B = ﬁ%(’;'li%ﬁﬂﬁfﬂjﬁ% RIS E DT R TAY PP 1 = X Q’L%Oﬁffﬂ%f“ r 'JZ/\ gé a structure to confirm about these. The problem of the compliance was
(A S B~ =27 )V] BRCHE SN =27 )VE 14 i 5 ,Q}-/ Lfiﬂg‘ ek R Fffik_%o)%?ﬁﬁﬁ‘f“ SRR not found in the scope of this audit, . T )
[(BEORE H)] R, I : T VEPOARC ] AR Ol )12 L f. Performance of continuous improvement for effectiveness @R H(IH [Management representative]
a. BEDES RESN T, BERBITEY, MEHEROT B AN of the management system o . ' R It Kuniya ABE, Ph.D.
AR ORI FEIC BT, B 2 UAY Y RT LR WREL TV 2L flLrz, s . Undgqst?ln%mg thﬁ %ualltly policy and objectives ‘Fhlcﬂ BRC director T
AR, BRI O A il A LT B S LXRIAYEVRT LEMEORERUERIRURE established, cach Development Group (DG) of Cell Engineering ©5>/5— [Member]
L TN IEAN Scan ARG 3 VR—EORT I BRI B U T aRR 2R e ivision and Microbe one made use of the quality management system
Ak, WEHMNZmIC Ll 2iRllic, £z, YATL/T MEEIRE D& DG IS A A Y — Z DU « B BT + B - B fit actively, and all DGs were addressing the realization of the firm BRAT FEZE Emi IIMURA, M.P.H. B B & F Masako TAKASHIMA, Ph.D.
2 2O AR, GRS RIS DV T B G2 I E I 5 @%%i%dj):ﬁ%ﬁ&béf’&)r WY R ORI RS ;’— L\%E**‘WD’JOQ reliability so that they might enhance the quality of each business of the SR B Toshiva DA, PhD. EEFH B K KURITA
KERITEL, AREE RS> TR R OfEERZ T L2 EIC N I\E';’ § 18 CHn ?“/ VAT % e e collection, preservation, cultivation, - X oshlya , PN.D. H ana‘e
S s X s D AR M i snd distribution of biolasical B P Naoko SOMURA JREE 6% Yumi OSHIDA
b. AP E. 1558 ~ N — S YN E (o - " . " . > .
FLEIDRIET, SHPENSE LTIl Tk, WiE 2AES AT LN RL CHER T working effectively so that the reliable
ol 42 st 5 < o " M EfEENS LS IR I RE implementation of the quality
A eSS Wﬁﬁ%ﬂﬂ%ﬁ@gﬁgé L, CORTHEL 52 LW, &1 %ﬁé‘jﬁggu@% management system formulated might
HIfElC L, é@?‘iﬁfﬁ‘% ] i WEE (F—L) D Fzv 71},5 ~ ik fﬂij\f’_x@‘ﬁ ~§E%fg%q§ﬁ£% be continuous{y enforced. And, in tghe
ZHEHLCHAL TV, BET—LI3, F—LU—Z—3EE L-Ck%mgﬁmf%ﬁ“mﬁqggﬁ T point of view of the business [X21SO 9001FEE
ZDHMATHIE DT — L) — X —=DEEAS=ICb D, & «T;’D Eﬁiﬁ?‘rﬁb‘ﬁcwﬁﬁ)ﬁb‘ efficiency, there remained Fig.2 SO 9001 Internal Quality Audit
BOMGES ZR L Tz, 2017452 HOWNEEA Tl 2 DA o0, LXEle N )] comparatively much of the paper-based _
WAL 10O BOBES N EETN TN, BEORED T+ ﬁf@é’hfb\f:o COICTICDWVT posting jobs and the inventory management by hand Workln%. So, the
HS e e a NN N EMER XY AV NV AT LNTE = mtroduction of ICT (Information and Communication Technology) was
0—7"y I A 2015 SERRDE B EEFWICI A, LD DIE - < < b X1 1SO 9001#EIF |/ A 1 d d th ; luti As for this ICT 1153
P = e RS A Y HEICI 2 I T PR G LQ{[:@‘% Lgfﬁf;é%%ﬂz H2 = = i planned toward the coming solution. As for this as well, it was
T’HWR%EE”‘ULTI‘, co PAnPILEL e H By s EETHLHRUT-, B LT, Fig-11SO 9001 Surveillance Audit observed that it would encourage more improvement of business by
LIEEN Tz, TNHKD, NEEEIAICHEL TV 2L FEETL = F RN DR R T realizing it in the quality management system. I also felt the active
*lJliﬁsz’oj FLE2— DB 55%‘%.@(?5"32@7" = participation of QMU members to have been good through this surveillance
C.YXRIAY 1— % Cols/eo A audit.
WA= a7 )V TCIEL R OB TDTVDE, TO—IF (1)1IS09001:2015 Surveillance Audit - NSNS .o
’C\Fﬁi F18mAZ 2016411 H10 Eﬂ: F19m % 2()1745(12-4)% 14 BRC took ISO 9001 Surveillance Audit by Bureau Veritas Japan Co., 2 WSP““E‘AQ‘LBJ /?(M{bbt}\lﬁ o~ P T
= 7 EIEC N 3 Ltd. (BVJC) on May 29 & 30. 2017 (Fig.1). BRC successfully passed 517l YR A e U5 18 1IN BSR4, QMS AiLo) iR 1% IS0
H LL%E@ Ll t"i Fﬂﬁ{%@Fﬂﬂl‘l’ﬁLi%h%h%,ﬁ;ﬁ?A [:%ﬁ\%ﬁi%’%?;ﬁl}ﬂ this audit without ar};y noncotfformity. As a‘result, the contimi/ation of 9001:2015 DHTELRFIH (U X7&U\ﬁ¥§‘ %H%@%DEE& ti#v\/j.:iﬂ
Ll COMMORRE 2015 U ZCR THEIC 1> CREATS ISO 9001 certification was achieved without any Corrective Action Dl 75 & DAL ZEHEL, TR 29 42 AR T TR0 42 HICskiiL
T S L\%Q?EQQQ / ]74}\7 v b Liéﬁiﬂlﬂ NS and follow-up visit. The following is the summary of this audit report. 7o (K2), F7z, BRCEYZ—EMN, BI9EIIAL L 1—2 T
FEDHFINOENDNAETH >, BICHRFHDT 10— As for the industrial classification code from the next audit, it has 2044 H 14H, 20T HR I A B 2= K29 4 11 H 27 HICHH
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Activities in the
RIKEN BRC

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

HHARETIE. BHABRCHEZVY -, FICRBREMELUERMRZSVRELG YA 7 S THERItG
TBOIREGRIGREERMBARZITI. . INSORMHLEHARIZI2ZTAITERETNS L
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To develop genetics-related techniques, especially those essential for maintenance and supply of
laboratory mice and stem cell lines at a high quality in RIKEN BioResource Center.

Activities:

. Development of mouse somatic nuclear transfer techniques

II.  Development of microinsemination techniques

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

I$&NE§®&%

Development of Technology in 2017-2018

(1) AR EE O— > FiT DR

Rl a— > Bz m X852 ZHNEL
T WP RERRRICKZ ST a2 I ZRDIAER -
Rz TR a— 2 2175572, RF—Hll
ICmMRNAD RS VAT 27 a/ic kD7 aRxIVERESE
fex o AU EAiaE I Wa 2 & T B a— 2 RO R
FEaFERIZ 70%E<ETH LUz, LALAEDS, TakI
MEAAHIFE Tld DNA DIED S HEEICAE CAENNH 572
&, 5. DNAEGEEDRWT ORI LEMEOE
Wi 2 B39 % C & TR i — 2 IR D FEAE R 3 72 1)
LTEZEWRIENS,

(1)Development of mouse somatic cell nuclear
transfer (SCNT) techniques
To improve the developmental rate of somatically cloned
embryos, we used somatic cell nuclei in which protamine has
been incorporated instead of nuclear histone, expecting that
genomic reprogramming proceeds efficiently as that in fertilized
eGFP-2A-Prml mANA

5 - eGFp = 24 = Prml = aaaan

e RN £

Trandlected cells  Muckear
(B0-50% GFP+) transfor

70422 L FAMRNA(ZE £)B KUMRNAZ A 4885 B DA 7
B2 (Prm1) 0% (EF) . X—H—DEGFPHENERT 54
80-90% DI A CRIFIBICA LS (B).

Figure. mRNA construct for protaminization (upper left) and
protaminized donor cells (Prm1, lower left). About 80-90% of
transfected cells with the EGFP florescent marker are used for
nuclear transfer (right).

Blasieent

oocytes. Cumulus cells were transfected with mouse protaminel
mRNA and left at the confluent condition for 24 h. As high as
about 70% of the reconstructed embryos developed into
blastocysts. However, our time-lapse live-imaging analysis of
the embryos revealed that chromosomal aberrations occurred at
mitotic divisions. Although we should further devise the
protaminization condition in vitro, this strategy might improve
the efficiencies of animals cloning by nuclear transfer.

(2) BEEIRAER T DR R

K TeiE (GSHIND) NN LROAEZEA L, RLEE
DOFEHEANBHT 2 & T IR FBE L 72K -l 72
T AARSZREINC BT A LRGSR, PEEEIC B LT,
AEF AN H WS N TV B ZHE-° ES flia = F iz
RtafhE AL IR LT, BEhoRakRFE DI
< BRSE(E TSN GS Ml sk o A GEHifaz v %
D TIEE WA DOVERAE—RFHE, Ko My
PREBE TV OERRICEDN B HE R E NG GLEEK
SRR A, RIS H B2 e L OFEENIZD

(2)Development of microinsemination
techniques
A mouse artificial chromosome (MAC) was successfully
transferred into mouse germline stem cells (GSCs). They
actively proliferated in vitro while maintaining the host
karyotype and MAC more stably than embryonic stem cells
(ESCs). We successfully generated MAC-carrying mice from
these GSCs following their transplantation into the seminiferous
tubules and ICSI using the resultant spermatozoa. Successful
transfer of MACs to GSCs overcomes the problems associated
with ESC-mediated germline transmission and provides new
possibilities in germline modification (collaboration with Prof.

T. Shinohara, Kyoto University, and Prof. Y. Kazuki, Tottori
University).

(3) *h=EM T IE - A B FDRBRIFEDRRE

R T DS HICHEE 72 72 0V 5 % CSTBL/6] £ DBA/2IIC
HX92)a B MRS Y X9 RAEON 172 Vi kst
ZAEE QTLMANTICRD, M1 F/LE N1 FROK LICCTORE
YT BB ILF A R, EICK ISR LRSI
H930EEMEZED1SOBIETFDI B, AbR2BXT Nip3 i
MRATTI/BEEN RN, HEETFEEZEN,

WELE, a7 2A7a R 51 &2 AL I E
59 % /51T ICR R TRAITIE B K CIHIE< 7 2 7%%)
RINTIEHTEIZTEN S, SHEE I K HE 7z B
sk~ A TR/ B6C3F 1 RAR Ttz TA, 93%
EROHER T~ AR (EH T & Tz,

(3)Development of reliable cryopreservation
techniques for mouse embryos or gametes

It is known that the susceptibility of mouse spermatozoa to
freezing varies greatly with genetic background. From results of
IVF using sperm from C57BL/6J, DBA/2J and recombinant
inbred mice, we identified two suggestive QTLs on Chr. 1 and
11. Specifically, AbI2 and Nlrp3 gene, which had polymorphisms
and amino acid substitutions between these two strains, might be
candidates of the responsible genes.

For the effective preparation of pseudopregnant B6C3F1 females
that are known to be suitable for transfer of wild-derived strain
embryos, we synchronized their estrous cycle by injecting
progesterone. After paired with vasectomized males, 93% of
B6C3F1 females were mated as efficient as ICR females.

(4) FHRBHRE LU IARKDORRE

RGN R R 38 K O A A AR 7 1 — > BB FH 3K trophoblast stem
cell (TSC) DREFREIE A T-FEB17% H— Ml RNA-seq 1< K DR
WMi7Zzitiaolze ZORER, MOHRICHNDLT, M
MITHRMEENKRELA DTSN IR ST, Fie,
Ascl2 = Tpbpa 75 £ 2 54K trophoblast D H1 [ /3L < — 75—
DFBFEMENTEMND, TSCHRMEIRTED 5 4o
{t giant cell N\NBEATLR T WEDES TSN, ZH—
RHISK TSCIE A A > DOFEBIDME N U7 OB DY 5
L ZOaARZ—JBRRDIHELP g T —HL T,

RSN RAED R B FZERBNY D /0 777 M RIEEH D
7281, 524 in vivo CRISPR/Cas9 i1l T % GONAD D
ISR Z AT, MOERNEREDNREREE SDN2T—)V
T YNLAZ—THAMBH 217750, TN E TIC Tyrosinase
IRE3DDBIGFD /w77 MR UTz. 514,
HAERR T ZARMEENDICHBITRI TETHZ (HiE
REE KRIFIENAA L DR,

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

To understand the stemness nature of mouse trophoblast stem

cells (TSC), we performed single cell RNA-seq analysis using

TSCs derived from fertilized embryos and somatically cloned

embryos. Irrespective of the origin of embryos, TSCs consisted

Bioresource Engineering Division

of cells with a large variety of (un)differentiated states. Only a
small portion of cells expressed 4sc/2 and Tpbpa, the markers
of diploid trophoblast cells, consistent with their rapid terminal
differentiation into giant cells. Many of the clone-derived TSCs
failed to express Cdhl (cadherin 1), indicating their frequent
inability to maintain dome-shaped colonies.

For the production of knockout animals with inherent difficulty
of handling embryos in vitro, we devised a complete in vivo
CRISPR/Cas9 technology, called GONAD. Embryos of golden
hamsters are extremely sensitive to the external milieu and thus
provide the best model for this purpose. By modifying the
GONAD for hamsters, we successfully established three strains
of knockout hamster strains. This technology will also be useful
for wild-derived strains and other non-permissive strains of
mice (collaboration with Prof. M. Ohtsuka, Tokai University).

BB & AT N8R
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LU MBERF— LTI, NAFVY =Rt 2 —CREETNIEYNEIREEED genotype, phenotype,
epigenotype Z B BT DEFH LWL - VYV —ZADRAEZITL. ThEERELT. 7/ LEMIcKSE
MOFLE - R OFIEEE O, £E AT LORRELICIKEETH SR BRIES DEEE MBI T ST HDH.
ETIVROBAREETS, ZTOIEELT. BREER - ANLALT/ LMEMICEZZHERIEI TR TAY
VERDERE, EMFNER. RERELDOBEEZEFTS,

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.

| TR 29FEE DR

Development of Technology in 2017-2018

EMRILIE « ¥ & o LT R R IR R A B T DR 3
il OB RICH I 2R, Mla0 LA 2 E /il d
ATl Mia) Y — A OFEHE(L, SRS FIC A, A 2B G
JaLEMA TP D LIRRED B Il DMt ZDOEIE0ZES), Midk
RERTHBNME S 4) 2 JHEEE D DR BITHIIRE 3 2 Bl AR 72 1 i
VENTWEV, ThE THAIRER OmEGLEm N5, 1E FOM
fion=—, ao=—HofilkOfia, MlEERhO~—h—EEF
FEMRZ N Z N2/, FEL. ZOEHPMRS S 2—2 %
BB - Gl 7R 9 % {5 AL B A 0 B S 2 4T o 2 (Chang 5. 2016a
2016b), THIC, M{GUIHE MR 2 A G D, W DI
B R, MR h O3 L IRRED Hx 2 Iz B - L, &
HHTOE G2 ERMCRIT 2E0PIRZ. TN oI kb
fiL7z (Chang 5, 2017),

COHEME, S, MO SR LM LEAE O BBl
HihOBIRGICE T EMBERLLOTHY, MlizEHVESA 7Y
A TV AT §ifi 3 A e 2D T,

T4 LSRR MBRIC BRI/ LR E 7 DIERERRIT

BRG Wit HEAIZRIHL, b2 Retkafiiic m Lzt E 2+
DTS4 LIHINTEH % <™ A EpiSC AN /815 =R 72 RERIII
& (Sugimoto 5., 2015), FizKDZEMNCHERF T ZRTEE2 VLT
K7z (Kondo 5.2018), £z, COBERINZIGH T B LICKD FA—
T I T H % ES I 5 EpiSCHIEANDZEH AR BfToT L
ICRIIL, COMIEZ SRR 22 BB PR/
LEBORENZIASMNC LD DH B, Fio. TOLYHANEZRE ORI
ZHIEL, T¥Y 3T 0w ZHIER D /v 77 Mz A Tk
BEMRMT 2L, FA—T - T T4 L LEBBIEC IV TDNA AT
JUED RIS HIE I B 2 EES M Uiz,

Fig. 1 What is epimutation?

A. Epimutation is aberrant epigenetic modification(s) inherited
from cell generation to the next.

B. Epimutation may cause disease phenotype. Epimutation
could act similarly to the genetic mutation (upper panel). For
example, epimutation in tumor suppressor gene leads to loss of
gene expression. If 2nd hit disrupts another allele of the same
gene, expression of both alleles will be lost (lower panel),
resulting in tumorigenesis.

A TEERARE (GSHARR) £EFICHITEFRE—HDER

GS (Germline Stem) MiflEid. K5 AN ORI HNED SRAE LTz
MR THO, W TIERREZ LD DB N CRIIER &S
% TN REIRME— DI CH D, GS MRS HNTE I RS A
FBTEICED, FEFAEMEERBTENAHETHD., FiFEE
FEOMTICIEREICEREEZBNS, L L, BTIEEDATHER#S
HIRVEHEZF5D GSMllfaiE. ARt O—ETHD, Kok
BHIMADRAE LR — M TH R EEZLNTWBH, TDH

REIIRTIEARHTH o7z, FT T Kbl i~ —h—&L
’CGfral-GFP\ Oct4-dePE-RFP D2 D L R—Z—ZFiD TV A
VI IUANS GSHIZFRL, LR—2—R Bz @IS LTz
LA, ZD2HDLR—Z2—E RN —7n 7812 7R U, GFP DB [GHE,
RFP DHIGHME, WL R—2—HEMEE . BBEMIC3IFEOEMIC
DFeNiEh, BFEMONHEMHYZENHD. GSHlaEA~E—
ITHIFEERI TH B T EDRIBEN, BEERMICK-S T, Z0EEN
2B EBPASI RSz, Tz, T GSHITADH TIE7RL,
FEH N OREIFAIED FACS A 58 [ABRD 3 FEHOE M DERD
5., %7z, Oct4-dePE-RFPFMED MBI N & B L, 1
KLTHLZEERHLTWS, 2OXoic, MEMREBXTZEIH,
SR END GSHILIE., HUHEZSN TV LD E R —EN
THB RO THMEIRT TR, BHIEE, SED>Y
FIVRRER DD B VIFBHEZ T B LIc kD, H—RLR—%—
FER R EMZ1S5 7D DEEEFOMGEI 2 To TV, Thic
KD, GSHINZEFAWTXOREGFIERNTREIC R TN AN
%,

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 techniques for
non-invasive phenotyping of cells, e.g. morphology or motility 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 of images or movies of cells under culture for detection
and identification of cell colonies, cells within colonies,
reporter-expressing cells in populations. These techniques could
trace cellular behavior or patterns of cell proliferation in culture
(Chang et al, 2016a; 2016b). Currently, we combined image
analysis and machine learning to establish technologies for
detection, classification and quantitation of different cell types
within a cell population (Fig. 1). As a model, we are analyzing
dynamics of cellular changes during formation of human iPS 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.

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

We recently developed a robust method for derivation of mouse
primed pluripotent stem cells, i.e. EpiSCs, using Wnt inhibitor
(Sugimoto et al., 2015), and established culture conditions for
stable maintenance of the stem cells (Kondo et al., 2017). We
modified the method and succeeded to establish a highly
efficient technique for conversion of naive-type stem cells, i.e.
mouse ES cells, to EpiSCs. Currently, this conversion process is
being scrutinized by various cutting edge technologies. 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.

Identification of heterogeneities in germline stem cell population
and development of culture technique to obtain homogenous
stem cell population

GS cells (Germline Stem) cells are unique stem cell lines
derived from spermatogonia from testis, and can be cultured for
a long time period in vitro without losing spermatogenic ability.

Technology and Development Team for Mammalian Genome Dynamics

After transplantation of GS cells into seminiferous tubules of
testis, these cells can differentiate into functional spermatozoa.
Therefore, GS cells are excellent resources to establish
invaluable experimental system for mammalian reproduction
biology. However, GS cells with stem cell activity occupy only
a small portion of whole population, and GS cell cultures seem
to be a mixture of cells with distinct cellular status. Such
heterogeneities may hamper precise experiments using GS cells,
though nature of the heterogeneities remains unknown. To
understand heterogeneities in GS cell culture, we established
GS cell lines harboring two different fluorescent reporter genes
specific to undifferentiated spermatogonia; Gfral-GFP and
Oct4-dePE-mRFP. FACS analysis of the double reporter GS
cells revealed that there are at least three fractions in the culture,
namely single positive for GFP or mRFP as well as
GFP+mRFP+ double positive cells. Similar heterogeneities
were also found in spermatogonia isolated from testis.
Proportion of the three populations can vary depending on
culture condition or age of animals from which spermatogonia
were obtained. Currently we are seeking culturing conditions to
obtain homogenous cell populations, i.e. GFP or mRFP-single
positive, by using various inhibitors or ligands of different
signaling pathways.
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RVARRVUBIAFAEF —Lld. EMNREOREDERICEDLTL00 ICRIMEBERZSALERH
DO ERITEBINT SV 74— LZHEEL. BANDEAZEIIVARMRICOVWTRRE BT ZR
LTV —XDfANEEELI—BR LT, VAV —RADEHFEHSIUCHHNEREFEICEETS, &
SICEEIVARREFERI>Y —27 L (IMPC: International Mouse Phenotyping Consortium) [C&E|
LT, IVRRRBBIRBESEICOVTEEEML TS,

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

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

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

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

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

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

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

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

correlating mouse phenotypic data with clinical data for human disease.

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

No. of

Screens Methods
test. 7]8]9
P01|  Behavior Open-field test
Morphology/
Fundamental | P1-02 | Behavioral/ Modified-SHIRPA
screen EEeoy)
P1-03 " test
Hematology, =
PI04 Cyiical Chemistry| o s
P105 Clinical biochemical test
P1-06 | Pathology Autopsy, Histology
v107|  Sensory  |ABR uditory brainstem
IPGTT (intra-
P1-08 perftoneal ghicose
Metabolism tolerance test)
P09 Adipocytokine and
clinical biochemical test
In depth | P10 Funduscopy
saeen [ | Sensory
" mn ERG)
P12 | G Blood pressure
Body fat percentage and|
P113|  Metabolism | Bone Mineral Density
(DEXA)
P1-14 | Cardiovascular O

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

(2)RVARRERRAT — 2 N—AFHE
SURAZY Zy IS BT B R BV R RBI 5 77
’r — < 3 ¥ Pheno-pub (http://phenopub.brc.riken.jp/ )
ZHRFELTL—T\DEEHZX STV 5,

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

(3) ERFE®BA
ERs~ 7 ARBRRAT 2 —3 7 IW(IMPC) ICBE L,
AL T KON T A% U CORAR N R F B %
TSR IHGEOFAE TN ZFZFEL TV 5 (Fig. 2),

(3)International Contribution
We have joined the IMPC (International Mouse Phenotyping
Consortium) for analyzing all of gene deficient mouse lines
based on similar mouse phenotyping protocol among mouse
facilities in the world.
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Fig. 2 IMPC Mouse Phenotyping Pipeline
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on a sequential process: receipt of an examination request, ( - - o - R [ %
zlz’iizgﬁga)}ﬁ% introduction and production of mouse resources, RIKEN{%glrlg p\r?]ect %%QEAMED%{E)(?JTZ\“L\ OHIZEIRSE [Research Consultant] %
Development of Technology in 2017-2018 comprehensive phenotyping, phenotypic data analyses, and @ﬁ@fﬁ 'jﬁ”ﬁﬁi7 Dz/lb!‘ (S EIL il A DREFER A® % Ryo KOMINAM, M.D., Ph.D. F
T publication of the data to our websitc. RIUERFTEIORA TS, eREBE Ay S A
(NMRIARV)Zv IV ATLDER (D Systematic introduction and production of mice for the Japan (4)Aging project FIFR A#E Daiki USUDA &) ZR78 Eiji OKA
TIAT Y EMEDRA), MESTARMOEANSE Mouse Clinic Wgh ap r‘t tated in “RIKEN Agi oct” and “Proiect KB IETadashi OSHIMA KR E5EF Chieko OTSUKA
FE. RBIBIME, EHICT — XD ENTEANDT—% We are conducting a system for introducing mice to the Japan ¢ e PATICIPAEt 18 . s project ane rejee Rl FLR Mao OZAKI & JBfY ShunDan JIN
MU . o . . ’ ; for Elucidating and Controlling Mechanisms of Aging and o
BRETO—HOAGIZEH LTS, Mouse Clinic based on microbiological, genetic and mouse . » : ©/5—=r2A<— [Part-Timer]
DR TIE A ; - X . ; o Longevity, AMED”. On these project, we started the R
" ; b housing conditions. The introduction of mice to the facility is comprehensive phenotyping of ased mouse IR B F Ryoko YANAGISAWA
L MRIBETIVEFERTTERRIE SPF(Speciﬁ;Pﬁtt‘l‘logen Free)? performed by in vitro fertilization (IVF) using fresh or P P Yping & '
DEHTHD, *;ﬁﬁ)ﬂ?ﬁxo)f}"ﬁi%ﬁ"] . E{K?E%ﬁﬁl%@ cryopreserved sperm from a male or cryopreserved embryo. (5) micro-CT imaging
ELC?‘%?’:@%?‘K%%E@EVJ‘E0)7‘7X§]\LCZJB}\'CL§£\ ﬁiﬂ”iﬁ We also perform whole genome scan to check the genetic <7 AR IREFRARA 2wl D E kRN i S 7z
Ui '#ﬁ%gﬂg@&tibz Wi%ﬁ‘)—:‘/‘? ZRIEL gi\ background of the mice. Finally, congenic mouse strains with B, BEATACTE WA A=Y VTR AT I
12%?@5@5@8ﬁﬂ%&lb’/bxi\:—\ﬂ‘/:‘/ﬁ IC&BRMDEE a uniform genetic background are required for a DIFEZIT>TV S, TOFE, F—Y>TIhbh5
M =DOF v 7 EIEL TN, comprehensive pheotyping., WBAETDATA AA A=Y WMERITE, F7z 3 oci
@xIATI =W *ﬁ:éjﬁi%'l - - (@ Construction of a pipeline for ‘Fundamental screening’ and GOREEDTRETH B
%21:1‘%37\’(7 T4 (Fig. D) EfT8IRE/ AT 511 ‘Behavioral screen’ in the Japan Mouse Clinic
Ko THEEN TV %, . We have constructed a “phenotypic platform pipeline 17 in (5)micro-CT imaging
@7'717’):‘77*%@%{*& ) o the Japan Mouse Clinic for ‘Fundamental screening’ (Fig. 1). To analyze the phenotype of mouse embryos at
EI?IK'?Wi 7 =Y Z ﬂiﬁfjﬁ. 304E3 AETIC 195 ;/RM@; For a behavior-oriented pipeline 2, a multidirectional assay high-throughput and high-resolution, we have developed the
TAERZITO, B IT6 RIS DNVTIYTATY Zy ik platform is generally necessary to assess behavioral imaging technology that used the micro-CT and
R TLTWVA, characteristics. We have established an additional pipeline contrast-enhanced agent. This method enables to generate
that is oriented toward behaviora} characterization. virtual slice images at any position and angle from a single
(1)Management of a system for the Japan Mouse (3 Results of the Japan Mouse Clinic soft tissue, and thereby reconstructs the 3D image.
Clinic system A total of 195 lines had been introduced to the Japan Mouse
We are managing a system for the Japan Mouse clinic based Clinic as of Margh 2018. A total of 176. 1.1 nes have completed
platform testing in the Japan Mouse Clinic.
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Feln TR AR EREBBRNDBELICKRER Y —AFEE

Fig. Development of advanced mouse phenotype analysis technologies

ZESH TS, e BDAETIVI VXA TORBIZEBEEL, E D ADBEELBES EZDRRICEITT,
SVEENGRADAIEEL )Y —ATHBE /757 M ETIVOREICIRVEA TV S,

In augmenting the value of human disease model mouse as a resource for research and development,
the identification and functional analysis of causal gene is indispensable process. Detailed information on
phenotypes based on molecular mechanisms that may correspond to the conditions of human diseases
brings both basic and practical values. As human cancer model mice that can be directly applied to novel

therapies for human cancer, we continue efforts to establish human cancer-derived xenograft models. To
meet those objectives our team is developing advanced phenotype analytical technologies based on

NMR spectroscopy and metabolomics.

ER29FEDRYR

M FEGEMRRETIVIVAZREL. ZORIE
WigzfEET S
T AICEEREEFAE L, & b Darier Ji DR KIEL &
LTHIBNS Serca2 I T OHRER T ACHE TS, H
AFEIE « R D BN ZERIC O W TN Z ik LT L
120 Fiz, E MEGHEEEEDE T IV L 755 YT ADHFE R
Mo TFERZHRIU, S 2R T 54t
1T, ZOFERERRATICED, B NETEOFEIERERE, FRThER -
HELTIEHERE DRI E AT 21715 & HiC, 1BPHERIF
DIzHO)YV =AU TEHEREET IVORRZED TV,

DB BT NI

(1) Establishment and analysis of novel mouse
model for human disease

This fiscal year we continued our effort to develop novel mouse
model for human disease by investigating RIKEN mutant
resources. We have analyzed Serca2 mutants with novel allelic
mutations, which are of use for understanding the long-range
effect of Serca2 gene mutation on tumor development. Notably,
we established Darier disease symptom in these mutants, which
have been so far overlooked. It is considered these rediscovered
symptom also comply with the long-range effect of Serca2
gene mutation. Further for mutant resources, a variety of
deafness mutant mouse lines, including those of progressive
hearing loss, that were isolated in RIKEN have been subjected
to phenotypic and molecular analysis. They consist of those
with identified causative gene mutations and also with
mutations still unknown. In the latter mutants, there are several
carrying putative novel gene mutations for that so far no
function in auditory system has been identified. Establishment
of novel deafness mutant will provide resource for research on

clinical application as well as in basic investigation of essential
auditory function left still unclear.

(2) ETIVRIADSEFDABBENDEELICHRER

)Y —RAEREITHES

AR OREI & 75 5 W T i n T DR M GF DO H )
PERHHICA R R ix, ENRREEKIT 2T X7 )L AR
FEU. ZTORNTREMALT S, ST ICHT RS EDE
e M ABRFIIARRIC OV T, YA FBMEET I
(Y757 7)) ERFEL. ThETICS0 Hhov /75
TREF VRIS UTze EHICE SR A O A il
SRS B I B2 ENMEDFHM Do, B AR,
FHREYE, BRI O WM L GRI - R DA h =
CIIC BT A R 7R 12 Iﬁajﬁmcﬁ%ﬂiﬁﬁﬁ?—ﬁ—%
MATFMS AT L2 Uz, £z, K NDjisHER
%kﬁ%?%%%ﬁ@%ﬁ@ﬁ%&bf(\WdﬁAMn
Fre DEFEZRICED, BEHROPAMHBE Y AL R
WSS, ZALINE /75T T ZRIVWEERSR
T L. AR ORE DTS,

(2) Establishment of novel mouse models for

development of innovative cancer therapy and drugs
To develop in vivo models showing actions of therapeutic
target gene under the consistent conditions with human cancer,
we have established 50 xenograft models using human
cancer-derived cell lines, including newly established major
cancer derived cell lines. To analyze these model systems, for
proving the effectiveness of human cancer cell lines in
transplanted tumor tissue, 12 basic markers on the mechanism
of cancer cell proliferation, cell death, cellular architecture and
malignancy (invasion / metastasis suppression) and several
detailed analysis markers were added to the entire evaluation
system. To facilitate further progress for novel cancer therapies,

under joint research basis with Cancer Institute of Japanese
Foundation for Cancer Research providing with advanced
human cancer diagnostic technologies we started to establish
the patient-derived xenograft model. Analyses of these models
greatly facilitate the establishment of resources that contribute
to the development of innovative cancer therapies and drugs.

(3) A2 RAZIZRICKBNAAI—H—1FEEAMEITT

SRR TG AL A~ —H—BREHNE LT,
AR DY 2 HEZRANC R B A 2 R T — LR Ee il 72 B
RLTWV3B Aﬂﬁﬁﬁ}%NMRtrWTQ\HWWNMRﬁﬁU
%ﬁmf%é@ﬂi%ﬁm\it\ghikaa$
%ﬁm%m%hfm%%&&?—ﬁﬁﬁﬁ&%@ﬁbko
SEAE B E NI RHTIE D MCR-ALS 7 B IS F SR It
TER VA EREL. LR DERNGITZTIREE T3
MWHO FiEZHFEL, ME Lk, TOH TiE Cluster
aided MCR-ALS {#1&, HERETLIT, NMR AZRO—LfiR
FHTBWT, /ERD 550 EDTRE 1% R Uz, ATk
D RMEENSE Z T, FIMDH 5D B AT MR
H7 s MAS, IR, Acoustic Specra, EMS FHIZHB W THILHINDZ
MRS D TE 2, BB ATIZHIRYIRIAZE
Z— « Sl NMR AZRIVZAF— LEDHEZETH 5,

(3) NMR metabolomic analysis aiming novel

biomarker development
Metabolomic analysis is a prospective approach to identify the
marker of pre-symptomatic phenotype. We introduced H!
-CB3-NMR spectroscopy that bring in highly enhanced detection
sensitivity. Using these techniques, we have tried to discover
atherosclerosis and/or aging related biomarker(s) We have also
attempted to augment the data analysis power by using
MCR-ALS (multivariate curve resolution alternating least
squares) method to obtain quantitative NMR data profile of
multi-components. Developed new method named “Cluster
aided MCR-ALS” exhibits more than 5-fold power of analysis
compared with those conventional methods. It is also expected
to use in all other spectral analysis including MAS, IR,
Acoustic Spectra, EMS and more. This study is collaboration

research with Advanced NMR Metabomics Research Team,

RIKEN Yokohama Institute.and molecular analysis.

BB & AT N8R
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Activities in the
RIKEN BRC
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Mutagenesis and Genomics Team

SyVavVEEREE

F—L—4— IERE 7F— (PhD)

BERZEREIIVASATS)—DF BTG ZERRED 7,000 % BA e, TOHHS, ALSKHEL MAERE R EICRH
DBRNATOLY IV ITRBEETIVIVAY, ETHERERMIE (CED) DREMFHEFIVATIIRGEOTVS
TEETRTETIVIURAZRFE L, EEERRLCERAFR(TL) ZRIERIVAREICERINL. FRISHTE

FRRABRE ITLMEBL NIV TELAF1—FBTEZTAL, RS -7 —ZRELBARERAE
EZRHEELRLL, REOEPHRICIItDEDRIALVLIEAZRNMBS THELTVBTEERREL.

The available point mutations in RIKEN Mutant Mouse Library exceeded 7,000. Among them, new disease models
for neurodegenerative and hyperostosis diseases have been established. Mutant mice exhibiting the illegitimate

translation (ITL) that we discovered last year were also developed. We proved that KO mice were indeed rescued
by ITL. By the advancement of next-generation sequencing technologies we discovered that the mutation rate at
the very early developmental stage was extremely higher than those at later stage.

FR29FE DR

BILFYV LY=L T, HfARS Y
ATAT IV —Dhra /b EoIcED, AT T —
B, i 22 fE M A 28 1 L E (amyotrophic lateral sclerosis;
ALS) *® i BH {1 55 7 BR K E (frontotemporal dementia; FTD)
GECMIRAERBEORZIESRNAM G X N7H
TRDBP 7 11— K9 % TDP-43 i {5 ISR A R E DR
I AT HENTIRNT L. RNA Oty 7 BE OS5 % 7)1
L )N HBWTH S DI LTz (Fratta et al. EMBO J 2018),
HIE LR 2 7R 9 & I Camurati-Engelmann Ji% (CED) D i
ELTHISND TGE-B1 2>/ 737E.0D C225R 28R & [ 5 D 2%
B C2258 78D UALIIL, BT ATIXCED R
JiE B 7 N B 72 B 2 & %2 7R U Tz (Ichimura et al. Exp Anim
2017),

WEAEJE, BEEifez FH DT ENC R R U7z E AL BIER
(Makino et al. Sci Rep 2016) Y, SERIC~< 7 AR L ~X)Vic
BOTRSNZNESDEMGEYT 5728, Ein TR
MREFLFETITL YU ABFICEE T U, WEFERE, ik
HPER T AGI BIEFDIFV 207 LREITK
WUTeRT B —72 SEEIZS T ZAZREINBEMIEA L
LA, RIS ZFV 2T =LY T e DERS
I AR MENL CETze RURRIC K> TR Z. N
THEAGR VAR LZRZE L, REEGY T ABNZITER
W EFENTER (K1 3%IVA), Gli3 D CAMIZERIET S
RURIRERE R RUEENTETEIQIETETBCE
MERCHSEENTWS (K1 3%)VB), 7/ LiRETTF
V2T =LY T eI TE TS FHRICA My T arRy
MHENCKEDRIET BT TH D, HEEMIER TOR
REFUL, REHAITVATBIZIIEEDGH3 X8 0H
MRELTHBTENERTE I, Thbb, HEillisk
I, UKL NV TEITL AV US T EAEEH
TNz, EHIC, KIAIRTITALEEFEHT RN TORER
BRI ADEI LSS IERICAEZTED, ITLICEK ST
BUIENENT LRI ERSGl3 X230 Eid, POBGE
FHR R 2IC L AFa—F 272 T ZIFIEF OB
BEZ e L TCWVA T EBRIHE Nz, —HO T A EKL

A CCtoA/CCtoA B Gli3X/Gli3*

From Cheung et al. Sci Sig (2009)

K1. AT/ LREICES>TCISEEGFOIFY V20 R
BEFIE TDCCHAICHRBET L — LY T ML ERZ REHER
ICEDI VR CDLDITFIFFER L FEFICKRERRTHEED
IS IRNTOREBEARI VRS B EBE COEGFL W,
TURSIWRIRICENE . CDTL— LY TFDTSTRICA Y
TARVHENS o BRI ELTHBEVINKZIT 2 DGI3
2V INVBEDRHONDIE T THEH b ONHBEMER TR
B LIERINEIER (ITL; Makino et al. Sci Rep 2016) IC &2 T &
FfGI3TL—LY T MERITVATHIZIFERDGIINHIRLT
W, B Cheung et al. (Sci Sig 2009)5% 4R & L fc CoRAIE /K18
TBGI3/ v IT TN REBER VA M T FIVERT IR
HERDONARREENBFE (CRHOSN EFNTEERTC
ICBBEE 152, COMEDILED S, ITLICL > THIRLGli3%
INTBIX BITPOREE L AF 21— BT THELIFIZFEEDE
BEE S CEATENBHESHE BT,

Fig 1. A. Homozygous GIli3 frameshift mouse developed by
genome editing. A frameshift of CC to A was introduced in exon 2
of the mouse Gli3 gene. All the homozygous mice were
developed and born as shown in this picture and alive even after
weaning. As found in the cell culture system (Makino et al. Sci
Rep 2016), homozygous mice expressed Gli3 protein of which
size was equivalent to the wild type Gli3 by illegitimate transla-
tion (ITL). B. Homozygous Gli3 knockout mouse lacking
C-terminal of GIi3 reported by Cheung et al. (Sci Sig 2009). It
exhibited the severe morphological anomaly characteristic to Hh
mutant mice and die around PO.

FRERR VAMRRET —

NEBTBHEL. 7T EVMHORBROOEDTHSE
RO FHEHINGEA LY T ™ eblz6F L dic, ITLR
HHUTET IBBRAO S ORI e Z 51 E Tz,

Flo, KM=y TR LT 28 Bk H o & 8
kgt EBICHELtEs, Bic, MENIETTVWSHE
REIRRERZERBUIERRDN DML, ZORRICE
WTEBOEDEANSELD, EDXSITEBLIzh L —
ATEZRET TR, ZOEENRERSEANTOEADE
BE5 TRV EY AV EZRIGER T AN EINETH
FEEICEETESE01In>Tz, TR, ThETRKD
FL—RAENT#200 D EHIARFEEZRIRZE R DS BED 25% 13 7E
EORYIIICARIIEE Y A 72 RHELTEC TV S TR
5Lz, TNETRLTHEITSINGEDS/ZTDFAD
DTN Z RIHT 5728, S EIC A B2 FEE LPd 0
DNA 8 MBEE SR INEBORIE THREEL, BT/ L
WICRERBERATOT 22— Ly 7 AL W T ZE BBk
MR FIEBOBIE T2 HE R ING, EWIRGEA e e
IERA NI Tl Fhe, FRAEOMYINC BIRFREZLRA Tz
EHHEICAETCR LT, FEE. B Bl Vo1t
DRI LA PE TE D DI NV EYIFEIC BT, 3
EOMHINC R > TR MDA R T/ LSfeT L, ZFDinh
THERZRIGBEENWEEZEMICE 59 L aEIRE
KU, HISENERTZ U 2 LRI R LTI e
BB ZREIEA R EHERF DT U WDME L 2R 2 S2E L,
F/2C DD THEREIC K ST, IIER T TN TN R 5L
YRS & HH - TR Z MR B DS 5 L WS LA E
DEFER R UTZ (2017 FRESCHET/ NS KL s
Ee Tz, FEREEAN . FAERRIC K > TRICE K5
EWVSHTLWHIRIE, NULBED =D DI TR ER E
I CHETZAEFERICHAN S, A iPS Mlfa %z
WA EBSHICHY, 5123, BARZEROERICK
BIEIMN A SRR IR B E OMIICEB VT, WDOEDH
TEDLSNWES WS TZERMNEUS ., BIRFEAZUREE
BRI S OICEEINCIRNT L C OB 2R T,

The number of identified mutations in RIKEN mutant mouse
library has exceeded 7,000. Among them, we newly identified
several human disease models. The TDP-43, an RNA binding
protein encoded by TARDBP, has known to be a key factor of
e.g., amyotrophic lateral sclerosis (ALS) and frontotemporal
dementia (FTD) in human. Mutant mice of the Trdbp gene
exhibited novel splicing events and exon skipping; thus, they
provide a new model for such neurodegenerative diseases
focusing on the RNA processing at the molecular level (Fratta et
al. EMBO J 2018). We also analyzed C225S missense mutant
mice of the TGF-B1 gene. The C225R mutation in the human
TGF-B1 gene causes Camurati-Engelman disease (CED). The
mouse C225S TGF-B1 showed equivalent molecular profiles
to human C225R mutation while the sclerosis phenotypes were
totally different (Ichimura et al. Exp Anim 2017).

We identified the illegitimate translation (ITL) in the cell culture
system last year by using the genome editing technology
(Makino et al. Sci Rep 2016). This year, we examined whether
ITL occur in live mice collaborating with the Bioresource
Engineering Division, RIKEN BRC. The same genome-editing
vector for the mouse Gli3 gene, which had been used in the cell
culture system, was injected into the fertilized eggs of the
mouse. Several out-of-frame mutant mice were obtained and
each mutant allele strain was established by backcross. Then,
homozygous pups were steadily born from the mating pairs of
the frameshift heterozygotes (Fig. 1A). The homozygotes were
mostly normal except minor polydactyly in a few cases and all

Mutagenesis and Genomics Team

of them were alive even after weaning. As found in the cell
culture system, the out-of-frame mutant Gli3 allele clearly
expressed the Gli3 protein by ITL. Thus, the ITL indeed occurs
in live mice. These results vindicate that the ITL not only
rescued the PO lethality of the Gli3 knockout phenotype that had
been published before (Cheung et al. Sci Sig 2009; Fig 1B) but
also complimented the normal function of the Gli3 gene.

We also enhanced the mutation detection pipeline by using the
next-generation sequencing technology. It becomes feasible to
identify somatic mosaicism due to the de novo spontaneous
mutations with high precision to quantitatively assess the
mutant allele frequency. We have discovered that the most of
spontaneous germline mutations origin at the very early stage of
embryogenesis. This new finding gives new insights to
unanswered fundamental questions; e.g., the mechanisms of
producing and maintaining genetic diversity in the mammals,
the advantage of sexual reproduction, and so on. It also
vindicates the necessity of further investigations of spontaneous
mutations and mutagenesis mechanisms for the clinical
applications of reproductive cares, regenerative medicines as
well as for the elucidation of tumorigenesis and
neurodegenerative disorders that involve multistep mutagenesis
events.

BEE AV IN—1ER
Members

OF—L!)—%— [Team Leader]
MERE 3% — Yoichi GONDO, Ph.D.

OBA%HZEE [Research & Development Scientist]
B BEABR Ryutaro FUKUMURA, Ph.D.
W EF 75 Shigeru MAKINO, Ph.D.

O BEFELET [Technical Scientist]
FRF #6358 Yuji NAKAI

OF77=hHIVAZ v |l [Technical Staff ]
AR #h— Yuichi ISHITSUKA

O ERE [Agency Staff]
IR A0 Chika TATSUZAWA

®/\— k%A <— [Part-Timer]
FRA FF Hideko NEMOTO
il #6575 Yuka TERAKOSHI

DN SN T AL KRS 2 .

44

RIKEN BRC Annual Report 2017~2018

RIKEN BRC Annual Report 2017~2018

45



7| |HEB IS B EREEMN I .

EE JE S

R UARRBFACRRZRRE L= Y

Activities in the
RIKEN BRC /

N ) AREAA

SV EREEE

s LB S e L = D

1zvh)—4— PR R e
Hiroshi MASUYA, Ph.D.

BRI A/ N—23V DRETHBINAF)Y/ —ADBEREEIIBO TEERGRECH S, H1=v T,
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Dissemination of biological data is crucial issue to improve use of bio-resources, foundations of the

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

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

information through international cooperation toward improvement of intellectual infrastructure in life

sciences.

|$mm$§®&%

Development of Technology in 2017-2018

(1) 1\ 1)V =R BRINED fe DR R i

2016 IS [ ERLE, NAAVY —AfFHZ Y 27 D
PR kR UE B A% I 33 o 7z TRDF (Resource Description
Framework) ] D7 —2 & UTHMEREL AT H1EH. BX
O, U AR FIFEF — L LR TEBE 7 AKH
R fr 3 > — 277 s - International Mouse Pheontyping
Consortium: IMPC DRI E LT~ AMAFERY R IR
T— 2 OUWEVESE, AR R B R E & LR TR R R
iPSHIfE T —ZN—ZA DY AT LR BIE¥ERTT oz, N
FVUV—A[EHORDFE T, TEHifE 2 — L,
< 7 A (http://metadb.riken.jp/metadb/db/rikenbrc_mouse)
4 ¥ (http://metadb.riken.jp/metadb/db/rikenbre_jem mi-
crobe) DRDF 7 — X DHH, WHWEEZITH &4k, #
LT MRIBEFE = L L[ T, DNA 70— O1#i% RDF I
KO i T — 2 UTHME T A 1EE£Z BB LTz,
RDFETBTET, NAFVY—ADT =2 Z2MDT—%
N—ATHEHIN TV 2R MR AT — 2L BRDT
THIEH 5T ENATREL %5 LI EN S,

U AN ERBIRAT Tl R T —2N—AT AT L
[RIKEN Laboratory Information Management System
(LIMS) | IZ KB ERBAI T — 2 DOEREIT, TS EE
X 22 ZRORBM T —2 2% Ulz, THUCKD, BIEE
TITIMPCIEf LTe T — &I, AT 82 5RiME 272 /57—
ZRAV Mo T, TORMRIE, IMPCOT 2T H Ak
http://www.mousephenotype.org KD LNFHEN TS,

(1)Establishment of informational infrastructure
for data capturing of biological properties of
bio-resources

We continued updating of the bioresource information based on
Resource Description Framework (RDF) which is a standard of
data integration over Web (http://metadb.riken.jp/
metadb/db/IMPC_RDF) for mouse (http://metadb.riken.jp/
metadb/db/rikenbre_mouse) and microbe (http://metadb.riken.jp/
metadb/db/rikenbrc_jem_microbe) strains in BRC. In addition
we started the investigation to compose RDF schema of DNA
resources aming to promote data sharing across study fields.

We also continued data capturing of comprehensive phenotype
data produced from Technology and development team for
Mouse Phenotype Analysis: Japan Mouse Clinic (JMC), and
development to improve iPSC management software in
collaboration with Cell Engineering Division. In this year, we
captured 720,000 comprehensive phenotype data of 22 mouse
mutant strains which is available at the website of the
International Mouse Phenotyping Consortium
(http://www.mousephenotype.org)s.

(2) {BRBHRIB T — 2 fEFICK BRI EDOEE X
FO—V DR
< ADMRNERIVN T — 2% v, REVEOR
BEORBEOHREED D DO T—7Ta—= L
2o IMPCOU T ARNEX T O—RLHE3,1004
AR OMWBNRIU T =227y T—vay
IHCED, Ay —TBMINZ532EO LR
R OBIRMEICOWTHRT L, 345 O R BIA (60 fE
THOXRBIMREE) MOHK SN % 3,686 DA E 7% HE
V=)V EEH LT (FDR<0.1), TNHORERRICHE
DOV—IVOFEM GRS R R R 2 IR g 5L LB,
NSOV — )V RIS TOHERFE DT D
T/ —LTA Ry 8T =27 [ )NAY 1A DR ERE

Technology and Development Unit for Knowledge Base of Mouse Phenotype

ZRFEL. INSORE TR R Z 2R LTz, 3,686 D
FHBE L — )V OBRZ RN T BTz, TDIV—)VizHE
K9 %345 MO F RBIRAIC, RBAY - LRI HHEY
W= DryrEE#L, TOHBEYY 2RIz
RAE MR E AT IC KD, 60 FEEHO JF KM@ m R 2 £5 D
RPR L 49 FSH O R S A6 M) Ff 1 72 5 D R B 2 [
gheetlc, RAMOZHEMWHEHEOEY 2 — )V
(Modular Pleiotropy) Zfg/R L7z, EHIc, MHEEY
DR EHR KRBV OBLIEZ I EN T S A2 —
IHTICED, DTz /— LT A Rix KB Y -
U—IRBERL, TN TOOYT 32y "I =TI
NBTEZR LTz, £lo, REUFEB OEKEE OB fFD
fzedic, BHBEYY b Y TS AT o A ICA T 5 Tk
ZHFL, 283 DY T ATz A 2o C AR D T2/ —
LU A REME /R AT = 1 (Putative-Phenome-Wide
Association Pathway) Z R LTz, AT TRONTZT —
2V —AlE, BIETOZHEMNFEE L MEROIFED
B DI DEE B, BIEEBELTVS
NVFAIVIAOMERNTFTDOT/ —LDIVT7 LV
AT =RV =2 UTOREANREENS,

(2) Presentation of a phenotype-phenotype asso-
ciation network by analyzing comprehensive
mouse phenotype data

To deepen our understanding of a whole picture of associations

across mouse phenotypes, we developed the workflow using

comprehensive mouse phenotype data. Phenotype data
downloaded from the website of International Mouse Phenotyping

Consortium (http://www.mousephenotype.org/) were used for the

analysis. These data consisting of 3,100 mutant strains, 113

phenotyping tests, and 2,050 measured parameters were annotated

into 532 phenotypes with ontology terms. A call table of normal

/abnormal of ‘532 phenotypes x 3, 100 mutant strains’ was

prepared with the annotated data and, 283,024 (532x532) relations

between phenotypes were investigated by association rule mining.

As a result, 3,686 association rules consisting of 345 phenotypes

were extracted (FDR < 0.1). These relations are presented as “a set

of phenotype-phenotype association pairs (PPAPs)" for each 345

phenotype, and each of 345 PPAPs was converted to a pathway by

a strategy that takes the longest path in each of them. Finally, an

overall picture of putative phenotype expression pathway was

constructed by merging the converted 345 sub-pathways. Further,
by analyzing similarities between components of each set of

PPAPs, the overall pathway constructed was classified into 7

groups, and the features of each group were then defined. We also

developed an application to facilitate understanding of the
relations between these phenotypes and to promote the use of data.

The data resource obtained in this study is useful for deepening the

understanding of pleiotropy and pathology of human diseases and,

is also expected to be utilized as the reference resource of
phenome in the research field of multi-omics.
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Zx FE7Y Yusuke MORI

O/\— 24— [Part-timer]
R SE LT Michihiko SATO B 1L ZE4D Fiki TAKAYAMA
BN H2F Noriko TANIKAWA — BFAF BRSE Mami NOMURA
=28 #NZE Tomomi MIBE
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Drug-Discovery Cellular Basis Development Team

.
F—nU—4— HEBA &R
Haruhisa INOUE, M.D., Ph.D.
SvVAVEEERE
EMBRC T3, BATKREBDEETADSBIIENIIRERRENIPSHIAZ/ 14V —RELTRML

WY, RERFENIPSHRZFERISILT. BEMNTRBREZHHEL, TBEADZXLAEHA- E'J%Bﬁ

KENMETHEHAFINTNS, YF—LTld. BHBRCOURZAREDKRBIFEMNIPSHBL/ N>V DK

BIFRNIPSHIREL S, RAGEREMIRZENL, BTTEHEZHIIL ORI, KEMROBETFRR.

ZVINGELN)IV, MRIERER 2RI, FRAERRER - IR OHOEBREMZRREL 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 2017-2018

MNAAVY =Rt 2—DiPSHRa%E R -RI% -
TREEFR R DE BT DFF

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

(2) XAt - — Rt ZEBIE LI RIER MR ZEE
PERRS A iPS Ml D, FREBICHER I B Mz fERIL

BEWF BRC Tld. ARNRIBHHED T SN TRV 300
FHORBOPSHIIAERA LTS, EDEFICIREL
TWBRBOSELL EZIN—LTWE, AF—LTE. T
NOOEBE R PSS, FEBICTEERE T Mz 1E
B, BB WRERT L ORI F A OISR Z1T RS 721,
iPS AIAAESEE AT 0 (LSRN SRAEREAT « 77 A Fihl,
By« A7) — VT HIOBFZITo TV,

AR, FEA S iPS M BB 22 A B 4 0 A RS 1T 2%
ERP SR L 22 B v D, iPS MR DS RERRAT - (L AW

APV =27 D OFEFFEH BN DL FFE 15
DWTHAI 22 Tz,
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(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

BISE « FRREMIZE DR RN OBHF 21772 9@ IZ L R TH
%o
(a)iPS MR DHERT « PLARIE R, BEBICHE LT 20z 13

TEMLFET B,

) HMEFEE UMz (@ - pB i criig L, ZoEie
7% BRI DRI D[R T & Z DS OFE KN Z AT 5,
() TOERBFAEIRIEICLT, ZORERUET 2YE R

9 %,

ARF—LTIE, ERLOBETO, BERSDEE
1= DT 2SR OMGE 72 & ip it & R O E %/z
DATF Y T ThhBERZ G 572804 %t%ﬁﬁ{f@
W, 7y LR ERRR R EDFIHIC KD T T+ —
OBt E B g LI 2E 2 S8 L T T,

AR, BB PS M T RIF % Tt il 70 LA R I 5%
SRR 2 S B A S iPSHIAD 7 — &2 — T —{tkiC
DWTHEIM B EEZ 2, Fiz, iPSHlfakthicOVWTO
FEEE T 21T o 72,

(2) Innovating the technology that will open an avenue

for practical and general uses

TOur 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 2018, 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) 7HTZ7 - ELIPSHEEDIEEL

BISE - SREERFZL D EAHAT OBIR AT F8bIc, THT
7 - B P L ORI DS, ERL - —iReE
EHEUT-RIEEE R OBAF DT=dIc, BRshEMNERE DM
RIS e B, [RIFHIC, B « JRAERTZS D KA IR DB 7 -
FEHL - — ML BI5 LI-BEBR Rl OBIFE DR FITOWVT,
V=AM, Y - IR RITS T LICk ST, BIZED
A HER RIS T BT R HIET,

ARAEEE, TEB A iPS MBS Bl 55 L KRS FF 2
PR EE 2 D B A @ﬁn%i‘b‘tﬁm%ﬁﬁb\tﬁ\ﬂﬁ
e SEL B Uz, F10, iPS BEOWIE IR A 2 5
IREERICRE T 27— 3y TR E Uz,

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

In 2018, 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.

FERAMPSHRERFERALPSHIZERERR
iIPSC-based drug discovery and development
L BE-BERRORERTORR
Using iPS cells of RIKEN BRC to develop
infrastructure  technology for drug

discovery and development

D ety
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cssir T 1’::‘ Ll
_ : Junctignal gaabsis
HHERE g ﬂﬂ'ﬂfﬂﬂ
differentiation Direag cliscovery and developraeat

EESRMPSHREFERALPSEIZEALRMTR
iPSC-based drug discovery and development

2. Ak -—RR{EEBEL-RERTMAEZER

Innovating the technology that will open an
avenue for practical and general uses
COST TIME EFFORT

O O O

Bl reduction Ml reduction Bl ifreduction
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ERFRNPSHERREROEE

Fascilitating practical and general uses

Drug-Discovery Cellular Basis Development Team

EERFROPSHREREMALI-PSHIELRMAE

iPSC-based drug discove

and development

3 FHATE7 R LPsi@laDliEL
Bridging disease-specific iPS cells and academia /
industry in the field of translational research

[ -8 F.‘.I.-ﬂnl.l H#anc 7 w PIEEERMET—L o @0 T

BEC i W R b e Sy g e (e W PG b

TR TN ey T

siME BN BERN  AL-NGHERE  WETEAE
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BEE AV N\—HER

OF—L)—4— [Team Leader]

Members

H_E 8 Haruhisa INOUE, M.D., Ph.D.

OFIFMZEE [Research & Development Scientist]

AR 55 Kengo HOMMA, Ph.D.

OFFRIFZEE [Postdoctoral Researcher]

5 #—ER Yuichiro YADA, Ph.D.

O©F77=HIVAZ Y7 I [Technical Staff I1]
=5 EE tH Michiyo MIYAKE 3£/ 1| B8 Ran SHIBUKAWA

AR IAEF Yukako SAGARA

O RZ K [Assistant]
%8 FREF Makiko YASUI

OFEWZEE [Visiting Scientist]

S FF B Keko IMAMURA, D, PhD. SFTFEE ZZ 37 Takayuki KONDO, M.D, Ph.D.
BB Norimasa MYAMOTO, PhD. AL EE—RR Shin-ichiro KITAJRI M.D, Ph.D.
5 HH ZEZ4C Yoshinori YOHDA MD, PhD. &17) 1 |BARE Hiroe IMAKAWA, Ph.D.

£57K BRBA Ikuo SUZUKI, Ph.D.

O F EH:HM [Visiting Scientist]
B & F Kayoko TSUKITA

O’RERS [Agency Staff]
KEF I&F Yuko ONO

OEFEHIZEE [Temporary Staff]
BRE AT Mikie IJIMA
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iPS Cell Advanced Characterization and Development Team

SyVavVEEREE

EETRRET — L

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

YF—LTIE. B BRCHFIMEIFAFEZLMII/ N IVEBELLTRELTWSIPS MMk (2% A PSHAE
MRUERBSENIPS M) ICBALT. Dbt (RRRERMECESMNDSLEEDFTHME) . &
BIEEEGF O, 27/ LEERNEOSTIFEREERET 5, £, 7/ LiREREHFEEFALT. (1)
RERENIPSHRRICEIIZKRERREGFZEERETFICERLIMAZ (isogenic control cell), (2)
EEECFEERERREGFICERLULMAANE ATIERRBSENIPSHENK . (3) EfSENKRT
S RISHERPESFEMICT—H— (EAXT—H—F) ZRIRITHMIIPS MM EER TS, U LDHE
R THRIMIEREI T iPS M= M BRCHFIMFBIFEEEL S LM - RT3,

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.

A EAE]

Research and Development Plan

BF—LIEPR304E4 HICHER L, SN SLL RO
ZHAFEZ R THSTETDH S,

Our team starts April 2018 and plans to carry out these research
and development projects described below.

(1) iPS HEBIFR D REF AR
PR BRC MR R BEFEZE MR N> VB2 U TR L

TV IPSHIRIRRIC DN T, (LN TLL T DO E X

REMERRAT 2 A9 %o

@5 CLERIAERRHT | iPSHIRE D B QR BBEZ TS T2,
BEREREL RMES — T — DGR E TS %0

@ = 7 {LEEMRHT | iPSHIRE D Z MLREZ FAND Tedic, T
F b=~ B ORREATE BB 21T, Flo, R
BRERAY (RRAMERE, BESAERES) MHIFAL TV SR
BTHY, LMD MEEFEENHE L ENTVDHE
IiE. TOMEEEEEZ IO TREE OMIfERY. A
DO EREZIRITS %0

QBT -7/ LK N NDIPS MRk DY A kE
R EN TV B D RRBRITIC K ORETT %, &5
&, FRANBETDRESNTWAEERICBELT, HH
R N> MRAE S 2 R Y IPSMRE 2 LT 3%
OJFE K T OFHZ T L. BRIN TV SR KBS
TLEBEDBITH DL ZHRT D R T AV
EENTWIRWERICIE, 27/ Lz OfE#ErE
LrES T2 L, R ZREKE T2 e8I
TELOH T iPSHERIC VW57 LRERTIC 02

IEBCYEHRZ1T %0

(1) Advanced Characterization of iPSC lines
We will examine iPSC lines deposited in and provided by
RIKEN cell bank for their characteristics described below.

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

@Pluripotency: We will 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 will analyze
the differentiation potency into these cell lineages.

@®Genes and genome: We will analyze genomic integrity by
karyotyping methods. If the responsible mutations are
identified in each disease type, we will analyze targeted
sequences in each iPSC lines. If the responsible mutations
are unknown, we will perform whole genome sequencing or
other massive genome sequencing 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.

(2) INTiPS #ARIMRDIER

IR BRCAMIEAM FLBHRZE DI NN 7 H 3L UTREL
T3 PSHIFEFRICDWNT, T OFTEAZEET XL I
TiPSflfiazEELL, FETFBRCHIIM KB R ZE M SR M
%, (FHUGIEETEEIZLITOEY TH S,
OFKE G F I ESNTWVAEEDIPSHINICE LT,

T/ LRERAN S 2 W CRRE R 72 BB FICE
L, BN 2 F8d % (isogenic control cells &
FHENTVS),

O FH KB T WRESNTWAIRETHY ., etk (b
REEED WP NRBICBIL T, 7/ LR&ER Iz H
WCIER B P2 FICER L, BN RAYIPS
Mgz N TRICERT %, Tl /a5 i &tk iPS fifd
ELTIE, BRIFRERE N 7 MR LT BEAR N E &
FHR iPS i FV %o

@) t7Z KOBEICHRETE 2L, MMRFRNKT /X
LR R R T 0 E— 2 —IC k> T~Y—h— (HEDE
2V INTEE) 2RI T AN LiPSHIfZF3d %, &
BRFERIIPS IO HE 5T, IR E IR B HEE H
KPS HEFICBIL CHIFRS 5,

(2) Generation of modified iPSC lines

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

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

@ We will 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.

(3) IRBFFEMiPS Ml AU 25 - BISRIAZE
LF— L) —R—F TN E TICER IR P K (Bershteyn*,
Hayashi* et al., Nature 2014: *equally contributed), i 17 1%
Bt M KR M E 2 A JE (Hayashi et al PNAS 2016;
Matsumoto*, Hayashi* et al., OJRD 2013), QT L £ JiE {& £
(Spencer et al., Stem Cell Reports 2014) 7% & 7= % G & L C,
PR R BN iPS MR 2 FH L3R, BISEIRZEICHE b - TE
Teo GIEHIE, HF—LICHBNTEH, B BRCHMAIH R
BRI N> V3L UTIRE L TV R AT iPS
iz FINT, DURO#E - RIS 2 T 5,
OB OMEFFEEN LN TVERWIGAEIC
&, DMEFEEDORFEEIET b,
OEEFZMNTICB NV OERZHIEFERMIEL )L TD
B ERBAIZFET %, COREZ. iPSHIENED)
LRI VT, B ERR AT IPS ML & H A Hk
iPS AT (B % U I isogenic control cells) DifE & LR g
ZHTE TR,
O FRED LG IRNT RN LTz D BICIE, RERF B iPS
M CORFRIFN 2G5 RIE L T O, BX
UHRERAZEE S 2L EMRRZ I T %,

(3) Basic medical research and drug development
using disease-specific iPSC lines

I have contributed the basic medical research and drug

development using disease-specific iPSC lines on ring

iPS Cell Advanced Characterization and Development Team

chromosomes (Bershteyn®, Hayashi* et al., Nature 2014:

*equally contributed), Fibrodysplasia Ossificans Progressiva

(Hayashi et al PNAS 2016; Matsumoto*, Hayashi* et al.,

OJRD 2013), Long QT syndromes (Spencer et al., Stem Cell

Reports 2014). Our team will continue to conduct research

projects on basic medicine and drug development using

disease-specific iPSC lines provided by RIKEN cell bank.

@ We will develop the differentiation-induction system toward
specific disease-targeted cell types if the induction protocols
are not established.

® We will 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 will
perform the experiments to search for the responsible genes
and screening drug candidates.

BEE AV IN—1ER

Members

OF—L')—%— [Team Leader]
#K ¥ Yohei HAYASHI, Ph.D.

O &S [Student Trainee]
R F Dan SONG
B R 3R, Miho TAKAMI
=3H Jingyue L

OHIZESZ B/ \— 21 < — [Research Support Part Timer]
I 74—+ RV Borisova Evgeniia

P —NHEBH R O ES Sd! .
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Next Generation Human Disease Model Team

F—LU—4— KB ZLD Eansr)
Takanori AMANO, Ph.D.

SyvavEEREE
AF—LI3. BEESBEORERRESUICMEICH O TEMTRMERE. F4H - HEKE. £F88
FEOEBAADMEBEERES. BE - RERUCHESHNEEMEH TREVREZNRELT. BERLERS
FISBBEROREIUERRBETIVIVAZRF - FHMELE T, TSI ETIVIVADHERZ(RHE -
IR Y B HDFERFHLUENBREICRE TS MRBREDLEBMEDREZBHNELET,

The major task of this team is to develop and evaluate disease mouse models necessary to promote

personalized or precision medicine, focusing on the human intractable diseases designated by the
Japanese Ministry of Health, Labor and Welfare and age associated human diseases including
cerebrovascular, mental/neurological and lifestyle-related diseases that put extremely heavy burden on
patients, their families and the society. In addition, the team aims to conduct comparative studies of the
mouse models with human diseases regarding onset mechanisms and pharmacokinetics in order to
promote and accelerate the use of the disease mouse models.

The Next Generation Human Disease Model Team

{ERLER  RBE{LERDRIRA

ERNEH K%
EREEEME | BEREAZRECE. Fie BERE. 5207 —F

stk & RiEMEEIL A7 0—)VlnfE $EE#) . MARRZAE. L E—/MERIERENIE.
(EEMFEIL) | AERIEARELIE GEEMK) . ks 2 BF

BEDBRGFEBIUREZBHALEMMLER - RE{LER BEER O
RROGHBEEBIMETIVHRE
7/ L fR 1R - FRRE DR S D FE IR F — LZ 85
NEBDEFFIREDEHEICEKY, ETIVEMID TV 1 KR Ui

BEYT/LDI—I IR ER:

7/ L3REICELD

RRNENRUSEEZR RENRNRUSEERD/ v 71 /Hii

mmRAE S~

f o http://www.nanbyou.or.jp i
s https://hgv.figshare.com tanget KA 75 -

e

Research and Development Plan

thE - g = — X, WSEE Az R L O - AT L
TEA L )L T OWFFE D RIS R R 7 S I, IR
TR o O S N eyt 3T el = 9 1] U ML 6
O¥RREZ BFICHBI LIz ET IV U A ZHT S0
IZ, BEOBMETER T/ LEFRICHEDNT, &I
SR LB K> T/ v oA V2 LA,
T EEREREALET, FFRLE T AEER
AR RN a2 — 2 7 LOREE . R TN
W RN 7y N 7 4 — IS « G L £ 9, A
F—LId, SHEFORIREMS 23 T, BRCDFERH)
YiprE =, <o ARBURNT BT — LB KT iPS Hi
R AR R AT B T — L CRTRD) & s LT FBE
WIrBXUEMBIREZIZEL, MiKRMRICE TS
POC (Proof of Concept) ZfiE V. LE T, FAFELIEEE
TIVE, 2l IEEBRURIERICE HafEme Hic,
BB RE 2@ U TEMEAM O 22T 11C
REEINET,

This team will investigate social and research needs as
well as research trends and conduct R&D of disease
models according to prioritization of diseases which
require whole animal studies. For development of mouse
models which faithfully recapitulate genetic/genomic
mutations/variations and pathology of designated
intractable diseases or diseases of the aged, the most
advanced genome modification technology will be used to
produce knock-in point, multiple or conditional mutant
mice. The developed mice will be analyzed and evaluated
through the standard, disease-specific and ageing-specific
phenotyping platforms built by the International Mouse
Phenotyping Consortium. The team is expected to
collaborate with external clinical experts as well as
Experimental Animal Division, Technology and
Development Team for Mouse Phenotype Analysis and iPS
Cell Advanced Characterization and Development Team of
RIKEN BRC for studies of disease mechanisms,
pharmacokinetics and establishing POC (Proof of
Concept) in preclinical studies. The disease models
together with associated information useful for diagnosis,
therapies and drug discovery will be distributed via
Experimental Animal Division to biomedical research
community.

[ R | ERARAE eSS wn mesd | hitps://www.omim.org

http://dpv.cmg.med.keio.ac.jp/ — —
L/ CRISPR/Cas9lc &3
7/ LIRS

BRI (ALS) (el BILIE L

HGV Database

H Database of Pathogenic Varlants

Calloct, Share and Uitiize the data of Japanese Point mutation Knock-in

Pathoaane i $ L
OMIM® e —

@nline Mandelian inherflance in Man®

A Driis Catale of Harman Coram an Canace Discrders Cas9+1gRNA+oligo Cas9+2gRNAs+vector
- ol Y — L
EMEET—2~R—2X
BEDOERD/ 714

g

—IE B (SNP) Igg‘éﬁgﬁd
B4 JEE (Translocation) e m—
45z (Inversion) =S=3
- 1] (1) S
R % (Deletion) EECGAS: HRRRRE O
TGCCTTTGAGA
& A (Insertion) TGCC - - -GAGA
E 48 (Tandem duplication) _>_>_)_)_)_)_>_>_>_> H%Eé&% \// \\_$%EE
Members
BRAGEEFNIT

@F—L')—7%— [Team Leader]
KEF Z4 Takanori AMANO, Ph.D.

P — NS < L AH SR 7 (Y BN .
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Plant-Microbe Symbiosis Research and Development Team

F—L)—4— TG & 2e)
Yasunori ICHIHASHI, Ph.D.

ENMHETITZLIER, R ETROBENHIEELRFCHY. BIRELEDIENELET S LIEHR
DHEMDIEN DR RZITITNS, ZDTHIEY —MEMDHERBROEROEDIE. HMIRRETD
ARG PRIEAFERNDOERD PR TED, ZTITEF—LTIE, B —HEDHEHR
RICETRIREMEMS IURREN D) Y —ARRE. IhzFRALIAEN - HENHEDRBRRDHE

I, BIIEFRBREB\ORBICETSIEHE Rz

L2 —DRBRIEMARES KUHENMEE

RELEEITHILICKY, HERFOEREMPEEEFBICOLHIMARBOEELZHET,

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.

e R g
Research and Development Plan

R OIRIENE ., AEPIORARIRGE « BIEEIA A = X Lo+ BB
DB Z T T, RAGEAEYBEMHEERNECS2EMTH S,
UINUEMD, R < A < TEBOBHEEAH EERICDWT
RO TV, I, Bl EDORHATRER AR PER
B ORI 7 TR AR Y S E A ORI S B E
NTVBM, ZORRNZELEWTD, HY-HEY B
ROFREMHANBETH S, TITRF—LTIE (1) BIE
HFORBEBEY) B L O FRERY OV — 2%, (2) -
AHADOIERROME, (3) BEBIGICH T 2h-EY)
HA DA 2z EH T2 (K),
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 and
experimental plants, 2) Establishment of experimental systems for
the symbiosis studies, and 3) Large-scale omics studies on
agricultural fields (Figure).

(1) BIREFORBEMEMS SURERIEN D) Y — AR5
WREZ S CAE M REM SR e NRE LT, EEE

MDA =V v IRAKHITHROVY =2 EH 2175, 11

HOMAEND 9 9 %L EIFHRTERESNTEY, FHCHREE

A Py R (R

Wﬁg i

Brichpnaniun SEmthyn » Fycovusil Logl

EXRE

Fig. Mission summary

E E A LOMBEEN TRV SR OMAEM THD, £
TE=d7 2R LEERE Ny 7 AL ERE LY O E
WiRZ o eigidzflA e T RN DNA AL —
Ty NSRRI R E ORI 2TV, KA O
HEHAD T NUSHEIE T RO EZOMAEMICOVTE, M
INRA TR e S ERICHI 92 28T, eI
BIBTLAVA—REHLTZ,
EOITHEY-MA I EM RS2 =7 O E RS E
T, HAECBRT SRR OHR) Y — A E 2175, TH
IRIRREY CH B> A XF AFITIAT, EEEHEN TV
AR ET IVOIF AT TS 20 %L T 5, HE-ME
YA B R R UC, YNSIRFENT A A A
B 59 2 IE O RIc B S5 9 I 22— v ML

T, CRISPREFMICK DIV DY — 2% AEH %, FTcUV—
ADRIEHZRES BTz, MEICHFELINAZV—T v
RNA-seq BffiZ I LT, #FEMNZBIET BT — 2 DA XN
W I D,

(1) Construction of bioresources of rhizosphere microbes
and experimental plants

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 fungi using
Marchantia rhizoid, and culture the fungi using plant hairy roots to
innovate a novel high-throughput technology for pure culture of
mycorrhizal 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.

Furthermore, we assembly current knowledge in plant-microbe
symbiosis research field to construct novel bioresources of
experimental plants related to the symbiosis studies. In addition of
Arabidopsis thaliana as a primary model plant, we use
Brachypodium distachyon as a model for the grasses. Genes which
are conserved across the symbiosis processes of plant-mycorrhizal
fungi and plant-rhizobium, and genes related to plant immunity can
be targets for knock-out transformation by CRISPR. Our technology
of high-throughput transcriptome allows us to facilitate plant
resource with meta-information of gene expression atlas.

(2) tEt — HEMHE DRERZARDFELL
EERAIT 7 0—F T MGEHOMEE ] 27T REE 9 5728,
R AR 2 S CREME D O ERRZRHMECE 2/ n—
PNIVAR Y B —RIZ IR AT %, — DI R UR AR T,
MY — A2 f>TREDHAEM DI =7+ 2 NTIIC
PR UIRIIERER S 2 /1L TH B, &5 DI 5[ &R T,
K OMAEYIRIEICH HUEME R EZMM 5 7L TH %,
COFETE. BEMT a7 7V AN Ui HEE LA
MBI G, BRI CSRS AMARFS 2 RIRMIHIR D 3
H1VF AT 51—« NPDepo DAL EMIMDMAE T T 7 A Vich:
ABRECONT, KIS —7 2 A KO U CE iz %
i %, EHICTNEDEBRRICK DI — M EDOHAR) R
ZRMiid B b, MY—RAEMHOaZI 2= —2a2icD
WTIEL ANV TOMSEZ BT,
(2) Establishment of experimental systems for the
symbiosis studies
In order to perform testing a hypothesis as a basic approach of
experimental science, we need to establish global standard
experimental systems for the plant-microbe symbiosis studies. Here
we propose two approaches to evaluate the effect of symbiosis. First
is ADD method, in which we colonize germ-free model plants with
synthetic microbial communities. Second is SUBTRACT method, in
which we remove the specific group of microbes using antibiotics.
In this method we plan to characterize the effect of the chemical
library, RIKEN NPDepo, on the microbiota community prolife by
next generation sequencing technology. These systems allow us to
evaluate the effect of symbiosis and dissect the detailed
communication between plant-microbe at the molecular level.

Plant-Microbe Symbiosis Research and Development Team

(3) REFBICHTBHEY — MEMELEDERR R
FEEBUTH DT 4 — VRSB TR X 41 X TR
MM EAERZASINCT B0, T4—IV 7T VAITA
T 21T5, BR 95T —2 2> TRa Xy NI — Ukt z2lT
HTkIckD, Connectivity * Betweenness 72 & D v k7 —2
wiatEZRH L, MY —EMHEICASND VAT LNV
DRBEZHASMIL TV, INEDT4— VT T UFITR
T=BROA Y THRTA VRIS T T4V 2MIEII2 =T 4N\
B TZIET, VY —AFHEICKSHIZE0 m LT
fbZYR—rL. BEICBIZEANFFICEINT %,
(3) Large-scale omics studies on agricultural fields
In order to dissect the complex interactions between plants,
microbes and soils, we perform field agri-omics analysis, which is
multi-omics on agricultural fields. Using the large-scale data,
integrated network analysis allows to reveal key signatures of
plant-microbe symbiosis at the system level based on network
properties such as connectivity and betweenness centrality. Through
the release of field agri-omics data and its informatics pipeline, we
want to support reseachers to enhance their study and contribute
technological innovations for future agriculture.

L ED 3207 adc 7 Mckb) Yy —Z - Hiifi - 77— 2 D 5

MRz ED, M-I EB SO IR Z HIEd,
EOICHAIG 2GR T3 RERINZRFETHTLICED 2 1
THACDRRDH A" ICHRR LTV,
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 “The 21st
Century Green Revolution”.

BEEE AT N\—HRK
Members

@F—L')—%— [Team Leader]
™48 Z=E Yasunori ICHIHASHI, Ph.D.

@77 =HIVLAZ Y7 Il [Technical Staff I]
BER 42 Kie KUMAISHI

@/ \— &2 A< — [Part-Timer]
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Shinozaki Research Collaborative Group

(N—S R HAERREE) L —< S SR St
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Shinozaki Research Collaborative Group

SRS)—~wE  TEIE —i )
Kazuo SHINOZAKI, Ph.D.

HIIV =T ETIVEMDERAFEPRER DNAGED) Y —AAES LU EEGOR EFHER DR
REBLCUNAFVY =RV 2 —D)Y—AEHICEBMLTWVD, Ffeo IELRRVY—RZFRL. X%
ARO—LYPRIVE/—L, 7OT7F—LGEORBRAERICEOTRONTIBREMREITSHILT. AFLR
MG EDREYDEEMRICRELSEAEFORREMEERRZEDH TS, T5Ic, BISNLEREFZ
YEMBRER/NAF T AIBEICICATSIETRE - RRMEICERVEATLS, . HYIV—T1 ®’IE
BREBZEREL2—ICFRBL. I\ MF)Y—R 22— LDEEHEICTIKL TS,

This research group contributes to BioResource 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).

FR29FE DR

Research and Development 2017-2018
(1) RBA ML AGEICEDSRIEEFS LTI HIV

bz17/28 Unfolded protein

By transcriptome analyses under early dehydration stress in
Arabidopsis (Urano et al. 2017), we identified novel
AP2/ERF transcription factors involved in water
permeability of the cuticle.

(2) AL AT B FDIEMIN DA

ARTIN—T1F, TNFETICHEL TE /BB AN AN
BRI S5IT3EEEFBIUTae—2—%Ff LKk
AR L AMEVEYI OVE & I ) 7= R i 2 17 -
T3, [FHEREMIK 2D 9% 2 > 2 —, IRRI, CIAT,
EMBRAPA & O FEBEILFRBIZEC KD, 82 AR L AR PEA
OLF, ZBAXDOBREED TS, REEFIX, HI7F/—
JUE RIS AtGolS2 7238 A T8 5 TR A A R BHFE L,
AV ETICH B CIAT DR IEES Crlz 1o fehs R, <
DG FHIRZA IS L U T, K TR 70650
HIOF /=) eE&ERT3HCl, IS, HBLWTIEDEN
N CELHEMER SOOI R K TI57% ML, &
INEZHERFCE ST R IEE LTz (Selvaraj et al., 2017),

(2)Research for the application of the stress genes

for molecular breeding of drought tolerant crops
To develop stress tolerant crops, we are introducing
stress-resistant genes into wheat, rice, and soybean varieties and
the field evaluation of stress tolerances in collaboration with
international institutes including JIRCAS, IRRI, CIAT,
CIMMYT, and EMBRAPA. We generated Arabidopsis
galactinol synthetic gene, AtGolS2, transgenic upland rice.
Compared to the original rice variety, the transgenic rice
accumulated more than 70 times the amount of galactinol, and
maintained high yield under severe drought conditions (Selvaraj
etal., 2017).

(3) e DRRBEIT VAT LORRE LURIREE
RICEDZ T — 2

(3)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 that control pot soil moisture precisely.

Development of imaging systems utilizing various type of

camera is in progress (Figure.2).

BB & AT N8R
Members

SR MJ)—~w K [Laboratory Head]
fBEIBF — T Kazuo SHINOZAKI, Ph.D.
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15RIRZE & [Special Research Scientist]
{1278 ¥& Hikaru SATO, Ph.D.
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% 1848 June-Sik KIM, Ph.D.

T ZHIVA%Z Y7 |l [Technical Staff 1]
7KPY AR Saho MIZUKADO (BHEREE)
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(1A RBFREEF — L Biomass Research Platform Team)

i FEHE Vika ARAl (SEREE)

BZEs7 48/ \— k2 A < — [Research Support Part Timer]
TH ZFAAF Fuyuko SHIMODA

= b acoumulatio RO R B I A B RS B o abIc i, THiEe
(REET DR MR N el A E OB B R L. = /=150~ [Part Timer]

AT IV—TTlE, WL, S EDET BRI T
DLE LT R FEDNA A A 2 HYE L, BREEA

W2 211>TW\ 5,

A RF AT OMIRICHIEL, AIMERA L RIS
I 2R E KT TH B bZIP17, bZIP28 0D % FH 28 S AHY) 1A
OIFSUCRII Uz, YRRV RS LORD R
tilld, —DODbZIPIRE R T O NRICIHES 2 MiffafhE
BIEFOREARICKSEZHISM U (KD (Kim et
al., 2018),

FRAT L AISEICE DS, REETORE# 7TV
iz flEd BN FORRZTTo T,

BRER BTN B B )72 SR T I R )L E > ABAIC
EHLU. ABAGKIFR%Z 32— K9 % NCED3 B In ¥ DFE
B2 R AN L ARFICTENEAL 9 2 i G A 172 Lt L7z,
7o, OG- T-HY ABA JEAKAE I 2 B AR % il 1 2 32
BTz MU,

KT ARV RAISNE T 2GR FITERH L, HRANL
AWEDTF 0 ZJ@H 5 DIKT K2R 72 & DOEE
Ty 7 A D% Hl 9% Hi B AP2/ERF 55 (K] 17 Hif
L. WAL AN TOREZERT LI,

(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.

Cell growth genes Chaperone genes

< Wildtype N S N .
R 7z HiRL. Bl B, RIS, WO CIE AR R WAL, B T AZF ik MATSLO
L A SECBE U T fn T HRER S BERE R T 72 FRUIC LU TR * * RS P a— )L R COEERENT S 25 IO 1T - %’éﬁé%&a’%ﬁm;ﬁgﬁgﬁxsm°'"‘Tea"”

Root elongation
& vegetative growth

Improved
ER homeostasis

Non-canonical Canonical
UPR UPR

X1. bzZIP17/28 _EZ &K () ITH T BIROEEIMNGIEbZIPZ >
INGBEN LB Z INBRREETIV

Figure.1 Defective root growth in the double mutant of bZIP17 and
bZ1P28 (left). Current working model for extended unfolded protein
response regulation via bZIP17 and bZIP28 (upper).

Two bZIPs from Arabidopsis unfolded protein response
(UPR) redundantly play essential roles to typical root
elongation, which suggest where plant vegetative growth is
regulated in balancing with stress response (Figure.1) (Kim
et al., 2018)

We are searching the mobile molecules mediating
root-to-shoot communications in long-distance signaling in
response to dehydration stress conditions.

Abscisic acid (ABA) is an important plant hormone that
regulate plant stress responses. We isolated a transcription
factor that activated NCED3, a key gene for ABA
biosynthesis, during dehydration stress. It was revealed that
this transcription factor was post-translationally regulated in
an ABA-independent manner.

SDZALICH B R DR R 22 L7 it 9 % 0 B &

TW%, RERLZ, PRRBARATICEDBHGIENTY T D
7 ORI HTREBTI AT A ORFEZ DT (K2),

Figure.2 RIPPS (RIKEN Phenotyping System)
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Publications
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J Experimental Animal Division

Journals in English or non-Japanese (Peer reviewed)

Bowl MR, Simon MM, Ingham NJ, Greenaway S, Santos L,
Cater H, Taylor S, Mason J, Kurbatova N, Pearson S, Bower
LR, Clary DA, Meziane H, Reilly P, Minowa O, Kelsey L,
International Mouse Phenotyping Consortium,
Tocchini-Valentini GP, Gao X, Bradley A, Skarnes WC, Moore
M, Beaudet AL, Justice MJ, Seavitt J, Dickinson ME, Wurst W,
de Angelis MH, Herault Y, Wakana S, Nutter LMJ, Flenniken
AM, McKerlie C, Murray SA, Svenson KL, Braun RE, West
DB, Lloyd KCK, Adams DJ, White J, Karp N, Flicek P,
Smedley D, Meehan TF, Parkinson HE, Teboul LM, Wells S,
Steel KP, Mallon AM, Brown SDM, “A large scale hearing loss
screen reveals an extensive unexplored genetic landscape for
auditory dysfunction” Nat Commun 8 886 (2017)

Roy DS, Kitamura T, Okuyama T, Ogawa SK, Sun C, Obata Y,
Yoshiki A, Tonegawa S, “Distinct neural circuits for the
formation and retrieval of episodic memories” Cell 170
1000-1012.€19 (2017)

Meehan TF, Conte N, West DB, Jacobsen JO, Mason J, Warren
J, Chen CK, Tudose I, Relac M, Matthews P, Karp N, Santos L,
Fiegel T, Ring N, Westerberg H, Greenaway S, Sneddon D,
Morgan H, Codner GF, Stewart ME, Brown J, Horner N,
International Mouse Phenotyping Consortium, Haendel M,
Washington N, Mungall CJ, Reynolds CL, Gallegos J,
Gailus-Durner V, Sorg T, Pavlovic G, Bower LR, Moore M,
Morse I, Gao X, Tocchini-Valentini GP, Obata Y, Cho SY,
Seong JK, Seavitt J, Beaudet AL, Dickinson ME, Herault Y,
Wurst W, de Angelis MH, Lloyd KCK, Flenniken AM, Nutter
LMJ, Newbigging S, McKerlie C, Justice MJ, Murray SA,
Svenson KL, Braun RE, White JK, Bradley A, Flicek P, Wells S,
Skarnes WC, Adams DJ, Parkinson H, Mallon AM, Brown
SDM, Smedley D, “Disease model discovery from 3,328 gene
knockouts by The International Mouse Phenotyping
Consortium” Nat Genet 49 1231-1238 (2017)

Rozman J, Rathkolb B, Oestereicher MA, Schiitt C,
Ravindranath AC, Leuchtenberger S, Sharma S, Kistler M,
Willershduser M, Brommage R, Meechan TF, Mason J,
Haselimashhadi H, IMPC Consortium, Hough T, Mallon AM,
Wells S, Santos L, Lelliott CJ, White JK, Sorg T, Champy MF,
Bower LR, Reynolds CL, Flenniken AM, Murray SA, Nutter

LMJ, Svenson KL, West D, Tocchini-Valentini GP, Beaudet AL,
Bosch F, Braun RB, Dobbie M, Gao X, Herault Y, Moshiri A,
Moore BA, Kent Lloyd KC, McKerlie C, Masuya H, Tanaka N,
Flicek P, Parkinson HE, Sedlacek R, Seong JK, Wang CL,
Moore M, Brown SD, Tschép MH, Wurst W, Klingenspor M,
Wolf E, Beckers J, Machicao F, Peter A, Staiger H, Haring HU,
Grallert H, Campillos M, Maier H, Fuchs H, Gailus-Durner V,
Werner T, Hrabe de Angelis, “Identification of genetic elements
in metabolism by high-throughput mouse phenotyping” Nat
Commun 9 288 (2018)

Tsuji N, Matsuura T, Narama I, Yoshiki A, Ozaki K,
“Macrophage-associated gelatinase degrades basement
membrane at the optic fissure margins during normal ocular
development in mice” IOVS 59 1368-1373 (2018)

International Conferences (Invited)

Ayabe S, Wood JA, “High throughput Electroporation of Mouse
Zygotes to Generate Exon Deleted Mutants” 2017 IMPC
Annual Meeting & Disease Model Resource Application Forum
Nanjing China, May 2017

Yoshiki A, “Mouse resources for visualization and conditional
experiments” Frontiers in Precision Medicine, National Cancer
Center International Symposium Seoul Korea, June 2017

Ayabe S, “CRISPR-aided Mutant Mouse Generation in RIKEN
BRC” 2017 AMMRA&AMPC Meeting Incheon Korea, August
2017.

International Conferences (Participants): 4

Domestic Conferences (Invited)

HAR U, EIEREYHEEROIEE T/ LRSS T ADE
B EERICBI 9 5 %N TR AL Y Z—WIei %
2 T4 2017F7H

AR, @R B RE D BRI K OR R RIS B
S AYY — XA NBRP 55 4 I bREL & VR LR
5,20174E12 A

Domestic Conferences (Participants): 9

J Experimental Plant Division

Journals in English or non-Japanese (Peer reviewed)

Katori T, Tsuchimatsu T, Hirase T, Tajima Y, Parker JE, Alcazar
R, Koornneef M, Hoekenga O, Lipka AE, Gore MA, Sakakibara
H, Kojima M, Kobayashi Y, Iuchi S, Kobayashi M, Shinozaki
K, Sakata Y, Hayashi T, Saijo Y, Taji T “NLR locus-mediated
trade-off between abiotic and biotic stress adaptation in
Arabidopsis” Nat Plants 3 17072 (2017)

Sadhukhan A, Kobayashi Y, Nakano Y, Iuchi S, Kobayashi M,
Sahoo L, Koyama H “Genome-wide association study reveals
that the aquaporin NIP1;1 contributes to variation in hydrogen
peroxide sensitivity in Arabidopsis thaliana” Mol Plant 10
1082-1094 (2017)

Jiang K, Kobayashi M, Asami T, Nakajima M “Helminthosporic
acid functions as an agonist for gibberellin receptor” Biosci
Biotech Biochem 81 2152-2159 (2017)

International Conferences (Invited)

Tuchi S, Kobayashi M “Development of the database for
the bio-resources of Arabidopsis at RIKEN BRC” 28th
International Conference on Arabidopsis Research
(ICAR2017) St. Louis USA, June 2017

International Conferences (Participants): 3

Domestic Conferences (Participants): 9

ICeII Engineering Division

Journals in English or non-Japanese (Peer reviewed)

Hon, C.C., Ramilowski, J.A., Harshbarger, J., Bertin, N.,
Rackham, O.J., Gough, J., Denisenko, E., Schmeier, S.,
Poulsen, T.M., Severin, J., Lizio, M., Kawaji, H., Kasukawa, T.,
Itoh, M., Burroughs, A.M., Noma, S., Djebali, S., Alam, T.,
Medvedeva, Y.A., Testa, A.C., Lipovich, L., Yip, C.W.,
Abugessaisa, I., Mendez, M., Hasegawa, A., Tang, D.,
Lassmann, T., Heutink, P., Babina, M., Wells, C.A., Kojima, S.,
Nakamura, Y., Suzuki, H., Daub, C.O., de Hoon, M.J., Arner, E.,
Hayashizaki, Y., Carninci, P., and Forrest, A.R.R. “An atlas of
human long non-coding RNAs with accurate 5' ends” Nature
54199-204 (2017)

Canver, M.C., Lessard, S., Pinello, L., Wu, Y., [lboudo, Y., Stern,
E.N., Needleman, A.J., Galactéros, F., Brugnara, C., Kutlar, A.,
McKenzie, C., Reid, M., Chen, D.D., Das, P.P., A Cole, M.,
Zeng, J., Kurita, R., Nakamura, Y., Yuan, G.C., Lettre, G., Bauer,
D.E., and Orkin, S.H. “Variant-aware saturation mutagenesis
using multiple Cas9 nucleases identifies regulator elements at
trait-associated loci” Nat. Genet. 49 625-634 (2017)

Publications

Trakarnsanga, K., Griffiths, R.E., Wilson, M.C., Blair, A.,
Satchwell, T.J., Meinders, M., Cogan, N., Kupzig, S., Kurita, R.,
Nakamura, Y., Toye, A.M., Anstee, D.J., and Frayne, J. “An
immortalized adult human erythroid line facilitates sustainable
and scalable generation of functional red cells” Nat Commun 8
14750 (doi: 10. 1038/ ncomms14750) (2017)

Wienert, B., Martyn, G.E., Kurita, R., Nakamura, Y., Quinlan,
K.G.R., and Crossley, M. “KLF1 drives the expression of fetal
hemoglobin in British HPFH” Blood 130 803-807 (2017)

Hodonsky, C.J., Jain, D., Schick, U.M., Morrison, J.V., Brown,
L., McHugh, C.P., Schurmann, C., Chen, D.D., Liu, Y.M., Auer,
P.L., Laurie, C.A., Taylor, K.D., Browning, B.L., Li, Y.,
Papanicolaou, G., Rotter, J.I., Kurita, R., Nakamura, Y.,
Browning, S.R., Loos, R.J.F., North, K.E., Laurie, C.C.,
Thornton, T.A., Pankratz, N., Bauer, D.E., Sofer, T., and Reiner,
A.P. “Genome-wide association study of red blood cell traits in
Hispanics/Latinos: The Hispanic Community Health
Study/Study of Latinos” PLoS Genet. 13 ¢1006760. doi:
10.1371/journal.pgen.1006760 (2017)

Ieyasu, A., Ishida, R., Kimura, T., Morita, M., Wilkinson, A.C.,
Sudo, K., Nishimura, T., Ohehara, J., Tajima, Y., Lai, C.Y., Otsu,
M., Nakamura, Y., Ema, H., Nakauchi, H., and Yamazaki, S.
“An all-recombinant protein-based culture system specifically
identifies hematopoietic stem cell maintenance factors” Stem
Cell Reports 8 500-508 (2017)

Shibagaki, S., Tahara-Hanaoka, S., Hiroyama, T., Nakamura, Y.,
and Shibuya, A. “Long-term survival of the mouse ES
cell-derived mast cell, MEDMC-BRC6, in mast cell-deficient
Kit(w-sh/w-sh) mice” Int Immunol 29 235-242 (2017)

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 HBSIL-MYB
Intergenic Region on Chr6q23 Regulates Human Fetal
Hemoglobin Expression” Blood Cells Mol Dis 69 1-9 (2018)

International Conferences (Invited)

Nakamura Y. “Standardization” The 9th ANRRC International
Meeting, Beijing, September 2017

Nakamura Y. “Standardization of cultured cell lines”
International Conference for Standardization of Biobanking,

Seoul, November 2017

Domestic Conferences (Participants): 1
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Activities in the RIKEN BioResource Center

Gene Enginnering
Division
International Conferences (Participants):3

Domestic Conferences (Participants):3

Microbe Division
Japan collection of Microorganisms

International Conferences (Invited)

Kuwahara H, Yuki M, Izawa K, Ohkuma M, Hongoh Y,
“Genome of ‘Ca. Desulfovibrio trichonymphae’ , an
H,-oxidizing bacterium in a tripartite symbiotic system within a
protist cell in the termite gut” ISME J 11 766-776 (2017)

Tashiro Y, Hasegawa Y, Shintani M, Takaki K, Ohkuma M,
Kimbara K, Futamata H, “Interaction of bacterial membrane
vesicles with specific species and their potential for delivery to
target cells” Front Microbiol 8 571 (2017)

Jutakanoke R, Endoh R, Takashima M, Ohkuma M,
Tanasupawat S, Akaracharanya A, “Allodekkera sacchari gen.
nov., sp. nov., a yeast species in the Saccharomycetales isolated
from a sugar factory” Int J Syst Evol Microbiol 67 250-255
(2017)

Sakamoto M, lino T, Ohkuma M, “Faecalimonas umbilicata
gen. nov., sp. nov., isolated from human faeces, and
reclassification of Eubacterium contortum, Eubacterium
fissicatena and Clostridium oroticum as Faecalicatena contorta
gen. nov., comb. nov., Faecalicatena fissicatena comb. nov. and
Faecalicatena orotica comb. nov.” Int J Syst Evol Microbiol 67
1219-1227 (2017)

Lee CG, lida T, Inoue Y, Muramoto Y, Watanabe H, Hakaho K,
Ohkuma M, “Prokaryotic communities at different depths
between soils with and without tomato bacterial wilt but
pathogen-present in a single greenhouse” Microbes Environ 32
118-124 (2017)

Haruta S, Iino T, Ohkuma M, Suzuki K, Igarashi Y, “Ca?" in
hybridization solutions for fluorescence in situ hybridization
facilitates the detection of Enterobacteriaceae” Microbes
Environ 32 142-146 (2017)

International Conferences (Invited)

Tsuchida S, Murata K, Ohkuma M,Ushida, K, “Isolation of
Streptococcus gallolyticus with very high degradability of
condensed tannins from feces of the wild Japanese rock
ptarmigans on Mt. Tateyama” J Gen Appl Microbiol 63 195-198
(2017)

Sripreechasak P, Phongsopitanun W, Supong K,
Pittayakhajonwut P, Kudo T, Ohkuma M, Tanasupawat S,
“Nonomuraea rhodomycinica sp. nov., isolated from peat swamp
forest soil” Int J Syst Evol Microbiol 67 1683-1687 (2017)

Tanizawa Y, Kobayashi H, Kaminuma E, Sakamoto M, Ohkuma
M, Nakamura Y, Arita M, Tohno M, “Genomic characterization
reconfirms the taxonomic status of Lactobacillus parakefiri”
Biosci Microbiota Food Health 36 129-134 (2017)

Izawa K, Kuwahara H, Sugaya K, Lo N, Ohkuma M, Hongoh Y,
“Discovery of ectosymbiotic Endomicrobium lineages associated
with protists in the gut of stolotermitid termites” Environ
Microbiol Rep 9 411-418 (2017)

Okada N, Tanimura A, Hirakawa H, Takashima M, Ogawa J,
Shima J, “Draft genome sequences of the xylose-fermenting
yeast Scheffersomyces shehatae NBRC 19837 and a
thermotolerant isolate of S. shehatae ATY839 (JCM 18690)”
Genome Announc 5 00347-17 (2017)

Minegishi H, Enomoto S, Echigo A, Shimane Y, Kondo Y, Inoma
A, Kamekura M, Takai K, Itoh T, Ohkuma M, Thara K,
Takahashi-Ando N, Fukushima Y, Ishii S, Yoshida Y, Usami R,
“Salinarchaeum chitinilyticum sp. nov., a chitin-degrading
haloarchaeon isolated from commercial salt” Int J Syst Evol
Microbiol 67 2274-2278 (2017)

Tsuchida S, Maruyama F, Ogura Y, Toyoda A, Hayashi T, Okuma
M, Ushida K, “Genomic characteristics of Bifidobacterium
thermacidophilum pig isolates and wild boar isolates reveal the
unique presence of a putative mobile genetic element with retlV
for pig farm isolates” Front Microbiol 8 1540 (2017)

Katahira S, Muramoto N, Moriya S, Nagura R, Tada N, Yasutani
N, Ohkuma M, Onishi T, Tokuhiro K, “Screening and evolution
of a novel protist xylose isomerase from the termite
Reticulitermes speratus for efficient xylose fermentation in
Saccharomyces cerevisiae” Biotechnol Biofuels 10 203 (2017)

Khunnamwong P, Ribeiro JRA, Garci, KM, Hagler AN,
Takashima M, Ohkuma M, Endoh R, Sugita T, Jindamorakot S,
Limtong S, “Occultifur plantarum f.a., sp. nov., a novel
cystobasidiomycetous yeast species” Int J Syst Evol Microbiol 67
2628-2633 (2017)

Sujarit K, Sujada N, Kudo T, Ohkuma M, Pathom-Aree W,
Lumyong S, “Pseudonocardia thailandensis sp. nov., an
actinomycete isolated from a subterranean termite nest” Int J Syst
Evol Microbiol 67 2773-2778 (2017)

Uzuhashi S, Endoh R, Manabe R, Ohkuma M, “Draft genome
sequences of the oomycete Pilasporangium apinafurcum strains
JCM 30513 and JCM 30514, formerly classified as Pythium
apinafurcum” Genome Announc 5 ¢00899-17 (2017)

Tohno M, Tanizawa Y, Irisawa T, Masuda T, Sakamoto M, Arita
M, Ohkuma M, Kobayashi H, “Lactobacillus silagincola sp. nov.
and Lactobacillus pentosiphilus sp. nov., isolated from silage” Int
J Syst Evol Microbiol 67 3639-3644 (2017)

Yuki M, Sakamoto M, Kuwahara H, Hongoh Y, Ohkuma M,
“Draft genome sequence of Lactococcus sp. strain Rs-YO01,
isolated from the gut of the lower termite Reticulitermes
speratus” Genome Announc 5 €00999-17 (2017)

Nakazawa S, Haramiishi A, Fukuda K, Kanayama Y, Watanabe T,
Yuki M, Ohkuma M, Takeda K, Kimbara K, Shintani M,
“Different transferability of incompatibility (Inc) P-7 plasmid
pCARI1 and IncP-1 plasmid pBP136 in stirring liquid conditions”
PLoS ONE 12: e0186248 (2017)

Lee CG, Yuki M, lida T, Nakaho K, Ohkuma M, “Draft genome
sequence of Tepidibacter mesophilus strain JCM 168067 isolated
from soil polluted by crude oil in China” Genome Announc 5
¢01308-17 (2017)

Kobayashi H, Nakasato T, Sakamoto M, Ohtani Y, Terada F,
Sakai K, Ohkuma M, Tohno M, “Clostridium pabulibutyricum
sp. nov., a butyric-acid-producing organism isolated from
high-moisture grass silage” Int J Syst Evol Microbiol 67
4974-4978 (2017)

Lee CG, lida T, Uwagaki Y, Otani Y, Nakaho K, Ohkuma M,
“Comparison of prokaryotic and eukaryotic communities in soil
samples with and without tomato bacterial wilt collected from
different fields” Microbes Environ 32 376-385 (2017)

Suzuki S, Endoh R, Manabe R, Ohkuma M, Hirakawa Y,
“Multiple losses of photosynthesis and convergent reductive
genome evolution in the colourless green algae Prototheca” Sci
Rep 8 940 (2018)

Takashima M, Sriswasdi S, Manabe R, Ohkuma M, Sugita T,
Iwasaki W, “A Trichosporonales genome tree based on 27
haploid and three evolutionary conserved ‘natural’ hybrid
genomes” Yeast 35 99-111 (2018)

Yuki M, Sakamoto M, Nishimura Y, Ohkuma M, “Lactococcus
reticulitermitis sp. nov., isolated from the gut of the subterranean
termite Reticulitermes speratus” Int J Syst Evol Microbiol 68
596-601 (2018)

International Conferences (Invited)

Itoh T, “Japan Collection of Microorganisms increasing a
capacity for microbial diversity”, Singapore, July 2017

Ohkuma M, “Activity of RIKEN BRC JCM to contribute
microbial researches in Asia”, Joint Meeting of the 9th ANRRC
International Meeting and International Microbiome Workshop,

Publications

Beijing China, September 2017

Itoh T, “Cultivation of microorganisms at culture collections”,
7th WECC-MIRCEN World Data Centre for Microorganisms
(WDCM) Symposium on International Microbial Genome and
Microbiome Sequencing Project, Beijing China, October 2017

International Conferences (Participants):4
Domestic Conferences (Invited)

Iino T, “Iron corrosion induced by non-hydrogenotrophic
nitrate-reducing Prolixibacter denitrificans”,
Multidiciplinary Symposium on Micribiological
Environment, Electroricity, and Metal Involved in
Microorganisms As A Key, Yokohama, July 2017

lino T, “Yet-uncultured microorganisms, grown up
steadily!”, 2017 Joint Conference of the Societies for
Environmental Microbiology, Sendai, August 2017

Itoh T, “Measures for the implementation of the access and
benefit sharing in culture collections”, 2017 Joint
Conference of the Societies for Environmental
Microbiology, Sendai, August 2017

Ohkuma M, “The state and direction of culture collections
for microbial research in environments”, 2017 Joint
Conference of the Societies for Environmental
Microbiology, Sendai, August 2017

Iino T, “Yet-uncultured microorganisms, grown up
steadily!”, The 69th Meeting of the Society for
Biotechnology, Japan, Tokyo, September 2017

Sakamoto M, “Development of microbial resources for
human microbiome research” Academic Lectures by The
Society for Actinomycetes, Japan, Tokyo, November 2017

Yuki M, Ohkuma M, “Single-cell genomics to decipher the
symbiotic relationships between host protists and
endo-/ectosymbiotic bacteria in the termite gut”
Symposium in the 50th annual meeting of Japan Society of
Protistology and the 1st annual meeting of the Japan
Symbiosis Society, Tsukuba, November

lino T, “Species diversity of metal-corroding
Prolixibacter”, The 175th ISIJ (the Iron and Steel Institute
of Japan) Meeting, Narashino, March 2018

Sakamoto M, “Isolation of yet-uncultured microorganisms
from human gut and development of microbial resources”,
The 91st Annual Meeting of Japanese Society for
Bacteriology, Fukuoka, March 2018

Domestic Conferences (Participants):33
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Activities in the RIKEN BioResource Center

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

Inoue K, Hirose M, Inoue H, Hatanaka Y, Honda A, Hasegawa A,
Mochida K, Ogura A. “The rodent-specific microRNA cluster
within the Sfmbt2 gene is imprinted and essential for placental
development.” Cell Rep 19 949-956 (2017)

Honda A, Ogura A. “Rabbit models for biomedical research
revisited via genome editing approaches.” J Reprod Dev 63
435-438 (2017)

Shinohara T, Kazuki K, Ogonuki N, Morimoto H, Matoba S,
Hiramatsu K, Honma K, Suzuki T, Hara T, Ogura A, Oshimura
M, Kanatsu-Shinohara M, Kazuki Y. “Transfer of a mouse
artificial chromosome into spermatogonial stem cells generates
transchromosomic mice.” Stem Cell Rep 9 1180-1191 (2017)

Ogura A. “Cloning Mice.” Cold Spring Harb Protoc 2017
pdb.prot094425 (2017)

Hasegawa A, Mochida K, Ogonuki N, Hirose M, Tomishima T,
Inoue K, Ogura A. “Efficient and scheduled production of
pseudopregnant female mice for embryo transfer by estrous cycle
synchronization.” J Reprod Dev 63 539-545 (2017)

Okuda K, Kobayashi S, Fukaya M, Watanabe A, Murakami T,
Hagiwara M, Sato T, Ueno H, Ogonuki N, Komano-Inoue S,
Manabe H, Yamaguchi M, Ogura A, Asahara H, Sakagami H,
Mizuguchi M, Manabe T, Tanaka T. “CDKLS5 controls
postsynaptic localization of GluN2B-containing NMDA
receptors in the hippocampus and regulates seizure
susceptibility.” Neurobiol Dis 106 158-170 (2017)

Dong Y, Isono KI, Ohbo K, Endo TA, Ohara O, Mackawa M,
Toyama Y, Ito C, Toshimori K, Helin K, Ogonuki N, Inoue K,
Ogura A, Yamagata K, Kitabayashi I, Koseki H.
“EPC1/TIP60-mediated histone acetylation facilitates
spermiogenesis in mice.” Mol Cell Biol 37 €00082-17 (2017)

Hatanaka Y, Tsusaka T, Shimizu N, Morita K, Suzuki T, Machida
S, Satoh M, Honda A, Hirose M, Kamimura S, Ogonuki N,
Nakamura T, Inoue K, Hosoi Y, Dohmae N, Nakano T,
Kurumizaka H, Matsumoto K, Shinkai Y, Ogura A. “Histone H3
methylated at arginine 17 is essential for reprogramming the
paternal genome in zygotes.” Cell Rep 20 2756-2765 (2017)

Shawki HH, Oishi H, Usui T, Kitadate Y, Basha WA, Abdellatif
AM, Hasegawa K, Okada R, Mochida K, El-Shemy HA,
Muratani M, Ogura A, Yoshida S, Takahashi S. “MAFB is
dispensable for the fetal testis morphogenesis and the
maintenance of spermatogenesis in adult mice.” PLoS One 13
¢0190800 (2018)

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 (in press).

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 (in press)

International Conferences (Invited)

Ogura A, Ogonuki N, “Factors affecting the outcome of sperm
and spermatid injection.” International Symposium of Japan
Society for Marmoset Research, Kyoto, January 2018

Ogura A, “Development of reproductive engineering techniques
in laboratory species” 2nd RIKEN-MOST Collaborative
Meeting, Hangzhou China, March 2018

International Conferences (Participants): 8
Domestic Conferences (Invited)

INETERS TEAEOFRE T 2HAMOMRAEL Z DISHBTZ
TEENAL Y Z—IEH S 1 5H 20174

INEEERS TRBE7O— e TV T o7 A] $11E
AATIY Yz 270 7 AMEEFEE FREK 5H 20174

INBTERR =00 REETREERS R ORI B R A T B FE
DIV 2TV A 862 B HALEE .22t #E
Defse R 11 A 20174

H I EET, ERIIABR, £l BER], /N ERS [
V=AY Rl BT B ERRENY) O EIE LA O BT
Cryoconference2017 D<LIE 11 H 20174

Domestic Conferences (Participants): 9

Technology and Development
Team for Mammalian Genome
Dynamics

Journals in English or non-Japanese (Peer reviewed)

Hayashi M, Shinozuka Y, Shigenobu S, Sato M, Sugimoto M, Ito
S, Abe K, Kobayashi S, “Conserved role of Ovo in germline
development in mouse and Drosophila” Sci Rep 6 40056 (2017)

Adachi M, Banno K, Masuda K, Yanokura M, Iijima M, Takeda
T, Kunitomi H, Kobayashi Y, Yamagami W, Hirasawa A,
Kameyama K, Sugano K, Aoki D, “Carcinoma of the lower

uterine segment diagnosed with Lynch syndrome based on MSH6
germline mutation: A case report” J Obstet Gynaecol Res. 43
416-420 (2017)

Hirose M, Hasegawa A, Mochida K, Matoba S, Hatanaka Y,
Inoue K, Goto T, Kaneda H, Yamada I, Furuse T, Abe K,
Uenoyama Y, Tsukamura H, Wakana S, Honda A, Ogura A
“CRISPR/Cas9-mediated genome editing in wild-derived mice:
generation of tamed wild-derived strains by mutation of the a
(nonagouti) gene” Sci Rep 7 42476 (2017)

Yanokura M, Banno K, Adachi M, Aoki D, Abe K,
“Genome-wide DNA methylation sequencing revealed that
miR-663a is a novel epimutation candidate in CIMP- high
endometrial cancer” International Journal of Oncology 50
1934-1946 (2017)

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. 46 D781-D787 (2017)

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” Sci Rep. 8 1143(2018)

Wagatsuma A, Okuyama T, Sun C, Smith LM, Abe K, Tonegawa
S, “Locus coeruleus input to hippocampal CA3 drives single-trial
learning of a novel context” Proc Natl Acad Sci USA 115
E310-E316 (2017)

Chang YH, Abe K, Yokota H, Sudo K, Nakamura Y, Lin C-Y,
Tsai M-D, “Human induced pluripotent stem cell region
recognition in microscopy images using Convolutional Neural
Networks” Conf Proc IEEE Eng Med Biol Soc 4058-4061. doi:
10.1109/EMBC.2017.8037747 (2017)

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 in press (2018) in press

International Conferences (Participants): 6

Domestic Conferences (Invited)

BRI Z AT, “CRISPR/Cas9 ¥ AT 172 FIFH Ui 80E [ +5
IR I > A7 L D [ ¥ Epigenome Editing Study Workshop,

B, 201647 H

Domestic Conferences (Participants): 15

Publications

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

Journals in English or non-Japanese (Peer reviewed)

Hirose M, Hasegawa A, Mochida K, Matoba S, Hatanaka Y,
Inoue K, Goto T, Kaneda H, Yamada I, Furuse T, Abe K,
Uenoyama Y, Tsukamura H, Wakana S, Honda A, Ogura A.
“CRISPR/Cas9-mediated genome editing in wild-derived mice:
generation of tamed wild-derived strains by mutation of the a
(nonagouti) gene” Sci Rep 7 42476 (2017)

Fujihira H, Masahara-Negishi Y, Tamura M, Huang C, Harada Y,
Wakana S, Takakura D, Kawasaki N, Taniguchi N, Kondoh G,
Yamashita T, Funakoshi Y, Suzuki T. “Lethality of mice bearing a
knockout of the Ngly1-gene is partially rescued by the additional
deletion of the Engase gene” PLoS Genet 13 ¢1006696 (2017)

Karp NA, Mason J, Beaudet AL, Benjamini Y, Bower L, Braun
RE, Brown SDM, Chesler EJ, Dickinson ME, Flenniken AM,
Fuchs H, Angelis MH, Gao X, Guo S, Greenaway S, Heller R,
Herault Y, Justice MJ, Kurbatova N, Lelliott CJ, Lloyd KCK,
Mallon AM, Mank JE, Masuya H, McKerlie C, Meehan TF, Mott
RF, Murray SA, Parkinson H, Ramirez-Solis R, Santos L, Seavitt
JR, Smedley D, Sorg T, Speak AO, Steel KP, Svenson KL;
International Mouse Phenotyping Consortium, Wakana S, West
D, Wells S, Westerberg H, Yaacoby S, White JK. “Prevalence of
sexual dimorphism in mammalian phenotypic traits”, Nat
Commun 8 15475 (2017)

Mashud R, Nomachi A, Hayakawa A, Kubouchi K, Danno S,
Hirata T, Matsuo K, Nakayama T, Satoh R, Sugiura R, Abe M,
Sakimura K, Wakana S, Ohsaki H, Kamoshida S, Mukai H.
“Impaired lymphocyte trafficking in mice deficient in the kinase
activity PKN1” Sci Rep 7 7663 (2017)

Kataoka T, Tamura M, Maeno A, Wakana S, Shiroishi T.
“Genetic dissection of trabecular bone structure with mouse
inter-subspecific consomic strains” G3 7 3449-3457 (2017)

Okumura K, Saito M, Yoshizawa Y, Munakata H, Isogai E, Miura
I, Wakana S, Yamaguchi M, Shitara H, Taya C, Karaplis AC,
Kominami R, Wakabayashi Y. “The parathyroid hormone
regulates skin tumour susceptibility in mice” Sci Rep 7 11208
(2017)

Liu Y, Maekawa T, Yoshida K, Kaneda H, Chatton B, Wakana S,
Ishii S. “The transcription factor ATF7 mediates in vitro
fertilization-induced gene expression changes in mouse liver”
FEBS Open Bio 7 1598-1610 (2017)

Bowl MR, Simon MM, Ingham NJ, Greenaway S, Santos L,
Cater H, Taylor S, Mason J, Kurbatova N, Pearson S, Bower LR,
Clary DA, Meziane H, Reilly P, Minowa O, Kelsey L;
International Mouse Phenotyping Consortium, Tocchini-Valentini
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GP, Gao X, Bradley A, Skarnes WC, Moore M, Beaudet AL,
Justice MJ, Seavitt J, Dickinson ME, Wurst W, de Angelis MH,
Herault Y, Wakana S, Nutter LMJ, Flenniken AM, McKerlie C,
Murray SA, Svenson KL, Braun RE, West DB, Lloyd KCK,
Adams DJ, White J, Karp N, Flicek P, Smedley D, Meehan TF,
Parkinson HE, Teboul LM, Wells S, Steel KP, Mallon AM,
Brown SDM. “A large scale hearing loss screen reveals an
extensive unexplored genetic landscape for auditory dysfunction”
Nat Commun 8, 886 (2017)

Rozman J, Rathkolb B, Oestereicher MA, Schiitt C, Ravindranath
AC, Leuchtenberger S, Sharma S, Kistler M, Willershduser M,
Brommage R, Mechan TF, Mason J, Haselimashhadi H; IMPC
Consortium, Hough T, Mallon AM, Wells S, Santos L, Lelliott
CJ, White JK, Sorg T, Champy MF, Bower LR, Reynolds CL,
Flenniken AM, Murray SA, Nutter LMJ, Svenson KL, West D,
Tocchini-Valentini GP, Beaudet AL, Bosch F, Braun RB, Dobbie
MS, Gao X, Herault Y, Moshiri A, Moore BA, Kent Lloyd KC,
McKerlie C, Masuya H, Tanaka N, Flicek P, Parkinson HE,
Sedlacek R, Seong JK, Wang CL, Moore M, Brown SD, Tschop
MH, Wurst W, Klingenspor M, Wolf E, Beckers J, Machicao F,
Peter A, Staiger H, Haring HU, Grallert H, Campillos M, Maier
H, Fuchs H, Gailus-Durner V, Werner T, Hrabe de Angelis M.
“Identification of genetic elements in metabolism by
high-throughput mouse phenotyping” Nat Commun 9 288 (2018)

Shimazu T, Furuse T, Balan S, Yamada I, Okuno S, Iwanari H,
Suzuki T, Hamakubo T, Dohmae N, Yoshikawa T, Wakana S,
Shinkai Y. “Role of METTL20 in regulating 3-oxidation and heat
production in mice under fasting or ketogenic conditions” Sci
Rep 8 1179 (2018)

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

HRRS . < Z RS 72 VT MEBIEIEA N = X LOFR
BHiRz BRIt L Z O 7 O BB OB ¥, 5 30
FIETY RAWFEZ, FERER, 6 H 2017 4

(award lecture) Tamura M. “Development of new imaging and
mutant mouse phenotyping methods for comprehensive
understanding of the human diseases”, The 30th Molossinus
Colloquium, Kumamoto, June 2017

K U ARG 72 IELSHREA SIS, 5
STIRIAARCR IR AR AR R, HiidlX, 8 H 20174
Wakana S. “For a precise mouse phenotypic information”, The
57th Annual Meeting of the Japanese Teratology Society, Tokyo,
August 2017

RS DS . <X #R CT %2 Fl W 72 iAH D BB A A — 2 > 7 D
B, KRB BREF- R > 22— WSS Al s AR REFR 2 30—
KBRFFEE# > 22—, 2 H20184F

Tamura M. “New developments on soft tissue imaging by X-ray
computed tomography”, Seminar in Department of Molecular
Embryology, Osaka Prefectural Hospital Organization, Osaka

Women’ s and Children’ s Hospital, Research Institute, Osaka,
February 2018

Tamura M. “Morphometrics of the mouse embryo using the
X-Ray Computed Tomography (CT)”, BEA KD TV > F R i
%822/ HIGO 717 LR Setiiffge I — | BEA K, 3 H
20184F

Tamura M. “Morphometrics of the mouse embryo using the
X-Ray Computed Tomography (CT)”, Program for Leading
Graduate Schools, Health life science: Interdisciplinary and
Global Oriented, HIGO program seminar, Kumamoto, March
2018

Domestic Conferences (Participants): 20

Mutagenesis and Genomics
Team

Journals in English or non-Japanese (Peer reviewed)

Li B, Qing T, Zhu J, Wen Z, Yu Y, Fukumura R, Zheng Y, Gondo
Y, Shi L, “A comprehensive mouse transcriptomic BodyMap
across 17 tissues by RNA-seq” Sci Rep 7, 4200-1-4200-10
(2017)

Ichimura S, Sasaki S, Murata T, Fukumura R, Gondo Y, Ikegawa
S, Furuichi T, “An ENU-induced p.C225S missense mutation in
the mouse Tgfbl gene does not cause Camurati-Engelmann
disease-like skeletal phenotypes” Exp Anim 66 137-144 (2017)

Fratta P, Sivakumar P, Humphrey J, Lo K, Ricketts T, Oliveira H,
Brito JM, Kalmar B, Ule A, Yu Y, Birsa N, Bodo C, Collins T,
Conicella AE, Stewart M, Mianne J, Corrochano S, Emmett W,
Codner G, Groves M, Fukumura R, Gondo Y, Lythgoe M, Pauws
E, Peskett E, Stanier P, Teboul L, Hallegger M, Isaacs AM, Fawzi
NL, Wang E, Housman DE, Baralle FE, Greensmith L, Buratti E,
Plagnol V, Fisher EM, Acevedo A, Mice with endogenous
TDP-43 mutations exhibit gain of splicing function and
characteristics of amyotrophic lateral sclerosis. EMBO J 2018. in
press. Accepted on 22 March 2018, DOI: 10.15252/ embj.
201798684

International Conferences (Invited)

Makino S, Inoue K, Tamura M, Hirose M, Ishitsuka Y,
Fukumura R, Wakana S, Ogura A, Gondo Y, “lllegitimate
translation from out-of-frame alleles created by CRISPR-Cas9
rescues KO lethality” AMMRA and AMPC Meeting 2017
Incheon Korea Aug 2017

Makino S, Gondo Y, “Mouse genetics toward functional
analysis” 2017 RIKEN MARC KMPC Workshop Incheon
Korea Aug 2017

International Conferences (Participants): 2

Domestic Conferences (Invited)

VERRTE—. “BNWIREROURD T — B THZ L OB
USSR B SRR AR SV g
201749 H

MEETE—, “URYT/ LOZFARH & AT (&R R
KEZGERFRRE BRERS /N Bk e CREBIREED (R R 2017 4%
114

WP, MEREVE—. "RUREETIVE LT/ LESBED R
BH > Bt B R RS2 R B R R B el / A B GE E (CRe DG4
) R 20174511 H

Domestic Conferences (Participants): 10

Technology and Development
Unit for Knowledge Base of
Mouse Phenotype

Journals in English or non-Japanese (Peer reviewed)

Karp NA, Mason J, Beaudet AL, Benjamini Y, Bower L, Braun
RE, Brown SDM, Chesler EJ, Dickinson ME, Flenniken AM,
Fuchs H, Angelis MH, Gao X, Guo S, Greenaway S, Heller R,
Herault Y, Justice MJ, Kurbatova N, Lelliott CJ, Lloyd KCK,
Mallon AM, Mank JE, Masuya H, McKerlie C, Mechan TF, Mott
RF, Murray SA, Parkinson H, Ramirez-Solis R, Santos L, Seavitt
JR, Smedley D, Sorg T, Speak AO, Steel KP, Svenson KL;
International Mouse Phenotyping Consortium, Wakana S, West
D, Wells S, Westerberg H, Yaacoby S, White JK. “Prevalence of
sexual dimorphism in mammalian phenotypic traits” Nat
Commun 8 15475 (2017)

Bowl MR, Simon MM, Ingham NJ, Greenaway S, Santos L,
Cater H, Taylor S, Mason J, Kurbatova N, Pearson S, Bower LR,
Clary DA, Meziane H, Reilly P, Minowa O, Kelsey L;
International Mouse Phenotyping Consortium, Tocchini-Valentini
GP, Gao X, Bradley A, Skarnes WC, Moore M, Beaudet AL,
Justice MJ, Seavitt J, Dickinson ME, Wurst W, de Angelis MH,
Herault Y, Wakana S, Nutter LMJ, Flenniken AM, McKerlie C,
Murray SA, Svenson KL, Braun RE, West DB, Lloyd KCK,
Adams DJ, White J, Karp N, Flicek P, Smedley D, Meehan TF,
Parkinson HE, Teboul LM, Wells S, Steel KP, Mallon AM,
Brown SDM. “A large scale hearing loss screen reveals an
extensive unexplored genetic landscape for auditory dysfunction”
Nat Commun 8 886 (2017)

Rozman J, Rathkolb B, Oestereicher MA, Schiitt C, Ravindranath
AC, Leuchtenberger S, Sharma S, Kistler M, Willershduser M,
Brommage R, Meehan TF, Mason J, Haselimashhadi H; IMPC
Consortium, Hough T, Mallon AM, Wells S, Santos L, Lelliott
CJ, White JK, Sorg T, Champy MF, Bower LR, Reynolds CL,
Flenniken AM, Murray SA, Nutter LMJ, Svenson KL, West D,

Publications

Tocchini-Valentini GP, Beaudet AL, Bosch F, Braun RB, Dobbie
MS, Gao X, Herault Y, Moshiri A, Moore BA, Kent Lloyd KC,
McKerlie C, Masuya H, Tanaka N, Flicek P, Parkinson HE,
Sedlacek R, Seong JK, Wang CL, Moore M, Brown SD, Tschop
MH, Wurst W, Klingenspor M, Wolf E, Beckers J, Machicao F,
Peter A, Staiger H, Haring HU, Grallert H, Campillos M, Maier
H, Fuchs H, Gailus-Durner V, Werner T, Hrabe de Angelis M.
“Identification of genetic elements in metabolism by
high-throughput mouse phenotyping” Nat Commun 9 288 (2018)

International Conferences (Invited)

Masuya H. “RDF-based integration of phenotype data of
experimental animals in Japan”, NIX-odML Global Workshop
& Hackathon 2017 in Japan, Kitakyushu, September 2017

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

PR L« R F — 25T —ZX—Z J-Phenome I 5
FBEHIIRZ T — R OBBHR A, 2017 EEAMRIERER
BREERKE (ConBio2017), A, 12 A 20174

Domestic Conferences (Participants): 9

Drug-Discovery Cellular Basis
Development Team

Journals in English or non-Japanese (Peer reviewed)

Kondo T, Imamura K, Funayama M, Tsukita K, Miyake M,
Ohta A, Woltjen K, Nakagawa M, Asada T, Arai T, Kawakatsu
S, Izumi Y, Kaji R, Iwata N, Inoue H “iPSC-Based Compound
Screening and In Vitro Trials Identify a Synergistic
Anti-amyloid B Combination for Alzheimer's Disease” Cell
Reports 21 2304-2312(2017)

Nakano-Kobayashi A, Awaya T, Kii I, Sumida Y, Okuno Y,
Yoshida S, Sumida T, Inoue H, Hosoya T, Hagiwara M
“Prenatal neurogenesis induction therapy normalizes brain
structure and function in Down syndrome mice” Proc Natl Acad
Sci USA 114 10268-10273(2017)

Sekine S, Kondo T, Murakami N, Imamura K, Enami T,
Shibukawa R, Tsukita K, Funayama M, Inden M, Kurita H,
Hozumi I, Inoue H “Induced pluripotent stem cells derived from
a patient with familial idiopathic basal ganglia calcification
(IBGC) caused by a variant in SLC20A2 gene” Stem Cell
Research 24 40-43(2017)

Murakamia N, Ishikawa T, Kondo T, Imamura K, Tsukita K,
Enami T, Funayama M, Shibukawa R, Matsumoto S, Izumi Y,
Ohta E, Obata F, Kaji R, Inoue H “Establishment of DYTS5
patient-specific induced pluripotent stem cells with a GCH1
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mutation” Stem Cell Research 24 36-39(2017)

Tan G W, Kondo T, Murakamia N, Imamura K, Enami T,
Tsukita K, Shibukawa R, Funayama M, Matsumoto R, Ikeda A,
Takahashi R, Inoue H “Induced pluripotent stem cells derived
from an autosomal dominant lateral temporal epilepsy (ADLTE)
patient carrying S473L mutation in leucine-rich glioma
inactivated 1 (LGI1)” Stem Cell Research 24 12-15(2017)

International Conferences (Invited)

Inoue H “ALZHEIMER’ s and RELATED DEMENTIA Human
pluripotent stem cells in neurological drug discovery”
Neuropharmacology and Human Stem Cell Models Session 1V,
Cold Spring Harbor Laboratory Meeting, New York USA,
September 2017

Inoue H “Modeling neurodegenerative diseases for drug
discovery using human iPSCs” The XXIII World Congress of
Neurology Kyoto September 2017.

Inoue H “Drug Discovery using iPSC Platforms :Human
Pluripotent Stem Cells in Neurological Drug Discovery”
Keystone Symposia Conference “iPSCs: A decade of Progress
and Beyond” Olympic Valley, California USA March 2018

Domestic Conferences (Invited)

FE B3R iPSHIEIC K 2 i R E T VL & BRI 5%
(iPSC-based neurological disease modeling and drug
discovery) ” HAR NFUE R AR W 62 MR = BAEEH 1, #h
F,20174 11 H

H IR “iPSHIIAZ W T2 359 E D BHFE > 55 35 |l H A #if
BB ARy VR IS TERMNE e DB |, KT,
2017811 H

H BN “Modeling dementia using patient iPSCs” 2 36 [A] F
RRHAVE LMD VRV L4 Te MBI 540V 3
S—REHOTZET VA, &R, 2017411 7

Domestic Conferences (Participants):6

Shinozaki Research Collaborative
Group

Journals in English or non-Japanese (Peer reviewed)

Kidokoro S., Yoneda K., Takasaki H., Takahashi F., Shinozaki
K., Yamaguchi-Shinozaki K., “Different cold-signaling
pathways function in the responses to rapid and gradual
decreases in temperature” Plant Cell 29 760-774 (2017)

Selvaraj M. G., Ishizaki T., Valencia M., Ogawa S., Dedicova
B., Ogata T., Yoshiwara K., Maruyama K., Kusano M., Saito K.,

Takahashi F., Shinozaki K., Nakashima K., Ishitani M.,
“Overexpression of an Arabidopsis thaliana galactinol synthase
gene improves drought tolerance in transgenic rice and
increased grain yield in the field” Plant Biotech J 15 1465-1477
(2017)

Ariga H., Katori T., Tsuchimatsu T., Hirase T., Tajima Y., Parker
J. E., Alcazar R., Koornneef M., Hoekenga O., Lipka A. E.,
Gore M. A., Sakakibara H., Kojima M., Kobayashi Y., Tuchi S.,
Kobayashi M., Shinozaki K., Sakata Y., Hayashi T., Saijo Y.,
Taji T., “NLR locus-mediated trade-off between abiotic and
biotic stress adaptation in Arabidopsis” Nat Plants 3 17072
(2017)

Kim J. M., To T. K., Matsui A., Tanoi K., Kobayashi N. I.,
Matsuda F., Habu Y., Ogawa D., Sakamoto T., Matsunaga S.,
Bashir K., Rasheed S., Ando M., Takeda H., Kawaura K.,
Kusano M., Fukushima A., Takaho A. E., Kuromori T., Ishida J.,
Morosawa T., Tanaka M., Torii C., Takebayashi Y., Sakakibara
H., Ogihara Y., Saito K., Shinozaki K., Devoto A., Seki M.,
“Acetate-mediated novel survival strategy against drought in
plants” Nat Plants 3 17119 (2017)

Yamagami A., Saito C., Nakazawa M., Fujioka S., Uemura T.,
Matsui M., Sakuta M., Shinozaki K., Osada H., Nakano A.,
Asami T., Nakano T., “Evolutionarily conserved BIL4
suppresses the degradation of brassinosteroid receptor BRI1 and
regulates cell elongation” Scientific Reports 7 5739 (2017b)

Matsui A., lida K., Tanaka M., Yamaguchi K., Mizunashi K.,
Kim J. M., Takahashi S., Kobayashi N., Shigenobu S.,
Shinozaki K., Seki M., “Novel stress-inducible antisense RNAs
of protein-coding loci are synthesized by RNA-dependent RNA
polymerase” Plant Physiol 175 457-472 (2017)

Morimoto K., Ohama N., Kidokoro S., Mizoi J., Takahashi F.,
Todaka D., Mogami J., Sato H., Qin F., Kim J. S., Fukao Y.,
Fujiwara M., Shinozaki K., Yamaguchi-Shinozaki K.,
“BPM-CUL3 E3 ligase modulates thermotolerance by
facilitating negative regulatory domain-mediated degradation of
DREB2A in Arabidopsis” Pro Natl Acad Sci USA 114
E8528-E8536 (2017)

Shirai K., Matsuda F., Nakabayashi R., Okamoto M., Tanaka
M., Fujimoto A., Shimizu M., Shinozaki K., Seki M., Saito K.,
Hanada K., “A highly specific genome-wide association study
integrated with transcriptome data reveals the contribution of
copy number variations to specialized metabolites in
Arabidopsis thaliana accessions” Molecular Biology and
Evolution 34 3111-3122 (2017)

Kuromori T., Sugimoto E., Ohiraki H., Yamaguchi-Shinozaki
K., Shinozaki K., “Functional relationship of AtABCG21 and
AtABCG22 in stomatal regulation” Scientific Reports 7 12501
(2017)

Nemoto K., Ramadan A., Arimura G. 1., Imai K., Tomii K.,
Shinozaki K., Sawasaki T., “Tyrosine phosphorylation of the
GARU E3 ubiquitin ligase promotes gibberellin signalling by
preventing GID1 degradation” Nature Communications 8 1004
(2017)

Kim J. S., Yamaguchi-Shinozaki K., Shinozaki K.,
“ER-Anchored Transcription Factors bZIP17 and bZIP28
Regulate Root Elongation” Plant Physiology 176 2221-2230
(2018)

Myouga F., Takahashi K., Tanaka R., Nagata N., Kiss A. Z.,
Funk C., Nomura Y., Nakagami H., Jansson S., Shinozaki K.,
“Stable Accumulation of Photosystem II Requires ONE-HELIX
PROTEIN1 (OHP1) of the Light Harvesting-Like Family” Plant
Physiology 176 2277-2291 (2018)

International Conferences (Invited)

Shinozaki Kazuo, “Understanding of regulatory network in
drought stress response and tolerance and its application to
breeding” PSC Frontier Seminar Series Shanghai, China, June 1
2017a

Shinozaki Kazuo, “Understanding of regulatory network in
drought stress response and tolerance and its application to
breeding” 2017 TAISHAN Academic Forum on Plant Stress
Biology Jinan, China, June 2-4 2017b

Takahashi Fuminori, Suzuki T, Osakabe Yuriko, Betsuyaku S,
Dohmae Naoshi, Fukuda H, Yamaguchi-Shinozaki K, Takahashi
Fuminori, Shinozaki K, “A small peptide mediates dehydration
stress responses in long-distance signaling” Keystone Symposia
on Molecular and Cellular Biology Tahoe City USA, Dec 21-24
2017

Fujita Miki, Urano Kaoru, Tanabata Takanari, Kikuchi Saya,
Shinozaki Kazuo, “Evaluation of Plant Environmental Stress
Response using "RIPPS", an Automated Phenotyping System”
Phenome 2018 Tucson USA, Feb 14-17 2018

Domestic Conferences (Invited)

£, RV AR 7 IV IV AR—R— DR EHE
FE Yk

Identification of plant polyamine transporters and
characterization of their substrate specificity” &5 12[a] <
AR—=2—W7eaFa iz, 7H 8-9 H 2017

R SRR, SRR M, RS S L, BR 2, G T,
FH R, TR0 FO, TGl — I, <t e D, AL A
DREINANZ LI TTIVNAT RN VRO B W
W, 7H27H 2017

Publications

RS .
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Publicity Activities

HE2EDDEHY

Interaction with General Public

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

BN )Y — A2 ——R 1
RIKEN BioResource Center Open days

20174E4H21 H-22H

(T—=0 IEE? P BIRE S Db W AT FaAKZ DS

MmO UL AL ) T/ LT R T T — L
Bef 6 I

TRz Ligd) KRl CRnE st
Z— ISHIZRHHAEE RUSHF—L F—LV—%— P 7%
April 21-22,2017

< Theme > Your wonder and excitement will open up the

future!

< Number of visitors > 2,278

< Lecture > Science Café

@Exploring mechanism of life, Kuniya Abe, Technology and

Development Team for Mammalian Genome Dynamics

@ New arrival of Nihinium (Special lecture broadcasted),

BRI E kA 7S THERYES - Bk
MOEI<IE (BR) 2T %

BIEED 324
HTERLWAT TV NT A7 DOED )T - FEZHAL, £
MBI EBIANE> TN R EE ULz, Fie, /SUBERRE L
DEMEEALIANTAZS%20DDEEIC AN, B ORGH

HOTHEEER L

Aug. 8, 2017: Number of participants: 32
Participants enjoyed making colorful and funny artificial
“salmon eggs” after learning how to make them and why they
can be formed. Afterward, artificial eggs that contain bread
yeast and food ingredients were placed in warm water.
Participants observed the time lags with which they start to
float
over time and they learned about the material (enzyme) that

functions in living organism.

HBLBEDFSHDY A T RFEE

RALABRICONTHANLET, I B8R & BT
DENVEHEL, HENSE5-5727/ NER (=851 &
BRBTENTERVWEDOD, 7/ NMERICEZIAEZNE
GFDOERIIZEZS GRAD) TN TRHTEZHRLET,
E3E 8 AIH 7/ LR B T2 Wi bz 12
DEE TR0 89 TICREENICEL>TVET, ED
FAMMABDTLEID . AMNFEIHEDLNEDTLLD
Mo THEZFL30MEDAGCT D 4 XKEMMATEYT/ LWER
WA ENNTNBDTLEIN,

Ham 8HIOH [T/ LRES T2 T YA F—XAE—
lZ. I FALICATRE? ]

(MR B AR T — L]

Life “Researchers answer your questions on DNA,
genome editing, and everything.”(extracted)

Day 1(Jul. 4) “What are DNA, genome, and genes?”

“DNA”, “genome”, and “gene” are common words, but what
are the differences? Observe real DNA in various forms and
deepen your understanding using mockup 3D model, 2D card

understand that genome information inherited from your
parents cannot be modified but that gene functions can be
altered (trained).

Day 3 (Aug. 9) “Genome deciphering? What can we find out
with genetic testing?”

Genetic testing has been already commercialized, but how is
it useful? What can you learn from the results? First of all,
what is written in genome information comprising three
million AGCT letters?

Day 4 (Aug. 30) “What is genome editing?

[Lab in charge: Mutagenesis and Genomics Team |

£ TN\AA)Y - %8511 (RF)

F1m9H 13H HEDEED & s T GEF
TEDIEREIL AL EAED) ICBID % 3 DB FIcDW»
THER. BEE (Ra—22UF) OBEILEDXIILT
3 DBIGFEFEDAATE DD, ZBEIKDIED TR
REL T ORI E R A THALE T,
Hom9H27H Ra—& 2 helEES (3250 )

IR BRC DHHE R T v—L O OEEREY) & BIER LU TE
BT, BRLUEARKCELT, BETNERTS
TEIEDEDIH B LR E O EZT, LDtk
RN OBV TRIE T OERPRI-TRE S,
E30E 10 H 11 3 TR EO L L BRRICEB IS5
% GE#) )

Haml 104 12 H THIfaZE XS 1 (525D |

(Fehie = R | REBMEYIBFEE . MR RIBHFE =]

Life “Let’s watch bioresource! (extracted)
Day 1 (Sep. 4) “Flower forming and the genes involved”
(lecture)

AT ELBICANT AT TFOTLBIATFIENDN D 5 T & 25t model, and video clip. You will learn three kinds of genes involved in flower
CRIGERD 2,278% . o e 5 Day 2 (Jul. 28) “Can we train our genes?” . ovee
GRS TN B LTCWEZE, BB T2 <PE () ~ORfR% Learn how genome, DNA, genes work in your body. You will forming. Observe mutants and learn how to identify the three

genes and how to make mutants.

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 MDD HEE - B3 Events which RIKEN BRC held or exhibited in

il“’lm”su ;ab;"s RIKEI\; Nllsh‘na /Senlfert.for A series of two-hour science lectures for adult citizens 2017 4.21.29 Hﬁﬁlﬁ/ wu:j/—x&éz&—laﬂ%;&sﬁ@sﬁ% 2017.9.13.27 | DB TFRKL Y E—BEBDFBDH A T RHBE
ccelerator-Base cience, Accelerator Applications > o1~ TR | M2 b A — HE o eld open days in ioResource Center E& TINAA )Y —RAEED)
Research Group RI Applications Team O<Lil:\:xj‘\t’/9ﬂ b\I{Eﬁ‘%‘ *Jr%ﬁﬂ?]hﬁfﬁ;u@éé X — B AEADEHE 10.11,12 Sel:ilzes of two-hour science lectures for adult citizens
’ BZRNZWMRIC, BRLEPZHAEDE[BLEDT Ay a2z Exhibited in open days in Wako campus 2017.9.23 BRX R AFRNDHE
PN OOV AL AGEEE | L UT 1 M 2B OEEEITV., FER S ETRS S CEREORESBEES Exhibited in SPen days in Yokohama campus
O < Lj: -5 UO ¥T§j: %} BRC L:%i OT]E%%E‘@ [./7’:0 r%j&%[]%:) WE#U(D*%%QJ Fﬂﬁ{% A 7928’29 E’;(ﬁlfétevd_lnhK/Zt-géEm:‘;i?;tzoéz LOL/ZBT; lljrfdl(}i;hanna
Tsukuba Chibikko Hakase (RERBIBAEE) I A ey Y X
N - - - 2017.5.20-21 | Held the Fascination of Plants Day memorial observing event entitled 2017.10.4-6 TIVEIRARIHT I T NDHE =
%@ OB > F 1L, NFEN TREFHD ot We held a series of two-hour “science lectures for adult “Spring the seaso? ofé]rfe?n has tct:\lme! Let'cs: ttalksabout pI’ants! Plant el Exhibited in Agribusiness Creation Fair 2017, Koto §§
# N _ I — e - sciences, present and future” at Nagoya City Science Museum X — AT i
?E;E;%;;C{i;ﬁﬁ? LL%E?_;% *%Fﬁ:;g?/@ﬂ;i/r;/; citizens”. Participants gathered at RIKEN BRC to conduct real (Experimental Plant Division) e g);iti)%elzd inﬁi;j)-f{;giﬁ%obe campus Y
BT ORARBRANS PTG NAAVY = AT AT i 2017.7.4,28, | SCETHRALY A—BLEBDTHDY A T XHE FHALER [DEFRIENI NDLE
ETOARY ML, RS SNBSS T ET experiments 8.9,30 EHTDNANSY/ IS CRTORLNCoHE ] CEHOTORT, BB REOTLHDDYET ] (ERBIES)
o A ) ) ) oY . ° Series of two-hour science lectures for adult citizens 2017.11.4,5 TN A S ARRICEN LET ) (?ﬂiﬂﬁﬂﬁﬁ’%i)
Tsul.(u.be.l Chibikko Hakase is a science leafnln.g event featurll.lg S TDNADLSY/ LMRETTATERVNTHESI R “Genes, Genetics and Genomis” #817 H L 43 & 1% SSH 2258 gu”r'vrﬁ[S‘ety("Efxﬁse“nkn”nﬁam';ffx‘éfﬁ!fé?ﬁ?.%i)RWSaVCﬁlhfnsake z?mlémsﬁngfwmylgr%fglf;ltj)mgsm(rj}:;?ahn
exhibitions and events held at research institutes located in %10 7H4H [DNA > TH?25) o T 2RE O L7 | 2017.7.24 L;iéf?ié@?ﬁ%ﬂ@/gﬁiﬁ?E%?‘—ﬁﬁﬁﬁﬂi»ﬁ%%% Collection of Microorganisms)
Tsukuba, which attempts to encourage local elementary and Eicd 2 [DNAITZ/ I B?i ET “D T A @ :m;l;j%ggffﬁ; L) 2017.11.23 ;ﬁéﬁg}%@?@gﬁ%wm campus
junior high school students to become great “little scientists.” DNAZ A WAL T. ERICEETZEPEIC. 3K AUl B Exhibited in open days in Sendai campus EEE(L DNA RN TER-E(LDRITES |
. .. . o - S o R N 2017.12 FIRIE=RERNT—T v TEEEE LHIERZE
The VB.1oResource C.enter al.so part1c1pat.es in t}'le event, T TR g — R E5ICIZE A 2017.8.8 ;aftﬁiifagziﬁizﬁfcmbikko Hokace (FHEE R AR RT — L)
providing an opportunity for children to experience science. FhEFBLTENE SDIEMRAEEDELED, - - - O ———— TNDBEDEA LD
. . » N . FBEASOFMBECHZ) FENFORMOERMICO | 201712 BAS FENF RARTESE (FRER I ATRIHRT L)
201748 H8 H F2E7H28H MBI FIIASIENTES 12 7/ I 2017.8 WT ERSPIRHE (B E2) AR FEMF R BIR R
v gy o < ’ EBEE, HARKREHE L 2— FFRERT VAMERR SAT79./0Y—+¥3—r—Rin <X 2018 \HE
(F—> DNA, HEFANBIEDENTHZL TS, TOME );—/_\) . = o 2018.2.8 Exhibited in SAT Technology Showcase in Tsukuba, 2018
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N RE - RR Visitors

RPE - REE

Visitor

RPE - RRE

Visitor

FI B IR S ILETNIILEEEPEHETER
2017.4.5 Ibaraki Prefectura'I__‘Ushiku High School 36 2017.11.29 Sendai Municipal Sendai Seryo Secondary School 37
AR A A4 3 AT AT IBEIETEEIH B EES
FHREAF BEFEH EofRlER 2017.12.5 ERSRIEREEFFR
2017.5.11 Department of Lifescience, Fuculty of Science, Gakusyuin University 33 o Kagoshima Prefectural Kagoshima High School 26
— LTy /e o SR e o By — g SNy
2017.6.1 %R%BM*#?HW]%%?& 38 2017.12.7 EF\‘Z'KL’RM—T—:‘:IE%—T—H . 34
Tokyo Metropolitan High School of Science and Technology Kumamoto Prefectural Udo High School
=R A Ak . .
201765 | RIS 2 |2017.12.15| KHBItHEmEBS T 15
g gl Figh Schoo Oita Prefectural Saikikakujo High School
BHESEFR =8 Y T s
e 39 |2017.12.22| BRERIEMIIREFER
AUz il Sttt RIEfh Selies] Aomori Prefectural Goshogawara High School 45
A4 ] B A A s .
2017.7.24 | HEFESFER 27 BRETAEEESYE
Kamakura Gakuen High School 2018.1.25 Tottori Prefectural Kurayoshi Higashi High School 30
KPA—IN—YATVRAVY—IT L e
2017.7.26 Oita Super Science Consocium 13 7¢"f‘%ﬂ$}§ﬁ]ﬁt$¥
2018.3.14 Okinawa Prefectural Board of Education Prefectural School 18
5 <k b A i Education Division
2017.8.3 EéL&Z&;tﬁ?ﬁifﬁg Kita Senior High School 12 = o Ay pag
2018.3.16 B ARRIGATI R e EFFR 43
—. o A i Prefectural Hi ki minami High School
2017.5.4 SR H A S R S A 2% omori : ’ri?c\ura irosaki mlniml igh Schoo
Utsunomiya Junior College Attached High School NERR S BRI R R
2018.3.29 Basic and Generic Research Division,Research 4
2017.8.7 FRRTRAEEFR 42 Promotion Bureau, MEXT
e Niigata Prefectural Nagaoka High School _
2017 FERFE - REEMEF 1055
2017.8.10 ERPEESERR 32 Total of Visotors ’
Kaijo Junior & Senior High School
2017.8.22 Iﬂi*i‘??*f; . E%ﬁm 35
Kogyokusha Junior & Senior High School
2017.8.31 71%%\‘ ’%?EI%EEHJ??& 50
Makuhari Junior & Senior High School
FUNKE B SBERRNT a1
2017.9.5 Department of Bioscience & Biotechnology, Fuculty of Agriculture,
Kyushu University
2017.9.7 EHFAAAFBEZR 38
Sano Nihon University Senior High School
2017.9.29 | ERERIZEHEEFR 7
Miyagi Prefectural Tagajo High School
2017405 | BRRITNTIESRR -
Shimane Prefectural Matsue Kita High School
2017.10.12| LBRUIBLEHZESR 21
Hiroshima Prefectural Fukuyama Seishikan High School
HARRIIAEESEFR
2017.10.17 Tichigi Prefectural Ishibashi High School 24
g
& 2017.10.19| 1TEHIZEREEFER 40
Bl Sakushin Gakuin High School
- HHBIR IR SR 43
2017.11.8 Okinawa Prefectural Kyuyo High School
HARRIMIESEFR
2017.11.10 Tochigi Prefectural Kiryu High School 42
RREFEAFHEERPEFHE AR
2017.11.13 Tokyo Gakugei University International Secondary School 30
2017.11.17 | BERTBBILSSLR
Miyazaki Prefectural Miyazaki Kita High School 17
LB EER S LR
20171124 | BERUESSHEFR 40

Saitama Prefectural Kumagaya High School

Publicity Activities

AR _T4EDDIEHY

Interaction with Research Community
B BRCIERFT DY —RELUMRNICFIBLTIELcHIT. ZLTHRIOMAEZ—X %)Y —ABRHITRIL ATzl B
BEAZ 1= T1EDDHENERICLTVET,
The RIKEN BRC, we are serious about forming links with the research community, in order to ensure more effective use of
our latest resources, and to reflect the latest research needs in our preparation of resources.

W2 TOEFES) Making our activities known at conferences

HEMHBRCTIE. F

VAN ZBLTC KVHEDE/NAF )Y —ADFRZRY ILZBNELILRER ZITEOTVET,

The RIKEN BRC is working to publicize its activities through participation in conferences and events, for promoting active
use of its bioresources.

FRELETDER

Exhibition in conference

2017.6.19-23

The 28th International Conference on Arabidopsis
Research, St. Louis, USA

2017.6.29-30

e

BAY/ MREFRE 2EARTRETR (KIR) | e iy

The 2nd Annual Meeting of the Japanese Society for
Genome Editing, Osaka

2017.9.28-30

B 76 ARNEFRFMMAKIRBTR (HE)
The 76th Annual Meeting of the Japanese Cancer
Association, Yokohama

2017.12.6-8

2017 FELERRIFREAERASR (B40EBADFEN
FRER. FOEHEAENMFRAR) FhldE [F23F
WINAF )Y —RTOTTY (NBRP) | R4 DE/NRIVE
WINAA)Y—ZBZAN] (FF)

Consortium of Biological Sceiences 2017 (ConBio2017)
Special Exhibition of National BioResource Project, Kobe

2017.12.12-14

F 46 (AR RBRFIHEF R (ILS)
The 46th Annual Meeting of the Japanese Society
for Immunology, Sendai

BARE(FR2017EEAR (RE)

2018.3.15-18 The 2017 Annual Meeting of the Japan Society for
Bioscience,Biotechnology and Agrochemistry, Kyoto
BN EHAMEFRRS (B

2018.3.27-29

The 91st Annual Meeting of Japanese Society for
Bacteriology, Fukuoka
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Efforts to Foster Personnel

FETFHS D Ju>

BBRC tZ=+— BRC Seminar

EEE Fhl@
Invited Speaker Organization
iPSHERIE RETFRIM CHRRE LTI M 2 X2 E I8 BIRAFET Z27 S v IHEERE (EFER R
2017529 | DRI A 5 £ EMFNT) _
The flexible adaptivity of Tokudaia osimensis germ cells Arata Honda Organization for Promotion og Tenure Track
revealed by derivation of iPS cells. Miyazaki University
2017.6.19 | Understanding T cell development in athymic mice Jeremy Swann Max-Planck Institute of Immunobiology and
Epigenetics, Freiburg, Germany
2017.8.30 | e IMPC: Aglobal research infrastructure for understanding |Terry Meehan European Molecular Biology Laboratory-
- the role of genes in human development and disease European Bioinformatics Institute (EMBL-EBI)
201798 | FTRYT/ LRER D AERIK  Easi-CRISPRIAL GONADIA KR EA HEAYESHESNERESR
- Novel mouse genome engineering tools: GONAD and Easi- |Masato Ohtsuka School of Medicine, Tokai University
RA7O7 I\ R%& BV AR R ER T DR R & £ anfl 5 BLSEIAZERR BIE/ 1 4 TEARE B
2017941 | o —_— . M fe— 8
e Development of cell manipulation technology using Ken-Ichi Wada Contract Researcher, Bioengineering
microdevice and its application to life science research Laboratory, RIKEN
Group Leader: Genetics of Host-pathogens
interactions and Genome editing
Host response to malaria infection: From ENU mutagenesis e CICRIOIEE L s Ol
2017.12.1 to CRISPR/Cas9 and beyond Gaetan Burgio gieszzr;renent of Immunology and Infectious
The John Curtin School of Medical Research.
ANU College of Health and Medicine.
FMREA Z 27 F I EBUIHRMERDOZIEFRESR R BREZBAXFEFHMBRAE T2 — €42
201819 |PRE e R —&
o Diagnosis of rare diseases and identification of novel Kenjiro Kosaki Director, Center for Medical Genetics, Keio
diseases University

W 2RSS Reporting Sessions

Efforts to Foster Personnel

RS FilE
Speaker Division
EEIBYIBRZED LA O BiEDH HRE REREMARE
Efforts to renew the web catalogues of BRC plant resources. Satoshi luchi Experimental Plant Division
2017.5.16
& MBRID S DFIRMEMDDBEL ) \A A1) — 2 %A IRAAR HEMTRBRRR
Isolation of yet-uncultured microorganisms from the human gut. Mitsuo Sakamoto Microbe Division, JCM
2017 503 | BEEMIRER SIRERIEDS 5 2D BBAITOVT o BB EBREUEEE
e Reclassification of pathogens subject to microbial test. Fumio lke Experimental Animal Division
BRFMNT T O—FITR DT T RDRIEEIR LR Al AH Bash BRI 2
A virtual transparent mouse technology by a informatics. Satoshi Oota Bioresource Information Division
2017.6.8
il -
Late onset platform of IMPC ageing pipeline in JMC - The progress in | &3XIXE NYRARFEBATAR T — L
A 4 : Technology and Development Team for
screen and challenging a novel analysis. Shigeharu Wakana - .
Mouse Phenotype Analysis: Japan Mouse Clinic
5/ IREILE DT L — LY T MERDFERINGIRE T I AR WEE HRREX VARRFERT —L
llegitimate translation of genome-edited frameshift mutations Shigeru Makino Mutagenesis and Genomics Team
2017.6.20
7T/ 94 IVAE Rz CRISPR/Cas9 7/ LRER DI HR AR BIEFMRERE
Development of the Adenoviral CRISPR/Cas9 genome editing Koji Nakade Gene Enginnering Division
! = N UARREGNH( AR I = v b
2017.7.6 771§EE§2F§QB§{% EIPES ﬁf {hEI}? Tanak Technology and Development Unit for
An atlas of association rules across mouse phenotypes. obuhiko Tanaka Knowledge Base of Mouse Phenotype
T =5 =7 U~ iPS DRI T R mpapEmRE
Preparation for distribution of feeder-free human iPS cells. Tsuyoshi Fujioka Cell Engineering Division
2017.7.20
WA IBF ISR 2 FA UV b < S ERRERI LR DR P ; o
Selection of microbes which suppress tomato bacterial wilt outbreak E_Lee:g%ol Gwu {\#A&#&gﬁé&sﬁ%%w
using soil microbial community information. Y HeiXe] X3 (PIITeIy
EREMIBRZEICHIT DI IR Y —ADFFEER sk 208 EEREMWIBRE
Procedure for depositing mouse resources at Experimental. Toshiaki Nakashiba | Experimental Animal Division
2017.9.7
s IN- 7o —
NGS 7 — R BB L e Hh B AT e BT/ LEHERARMR T — L,
. ’ A Technology and Development Team
The study on cancer and stem cells using NGS data analysis Yuki Tada . :
for Mammalian Genome Dynamics
EiEE AV TEENZRBIC L BRI VRO REEL = B = T A e
Rapid production of next generation by in vitro fertilization from ;IffEE EE) . JE.EI'?'EEHWE . .
. eiji Mochida Bioresource Enginnering Division
prepubertal male mice.
2017.10.5
R 3 =1,5m 7o —
HROIBA(ES SRS %58 54 el i )
. L . ] Team for Advanced Development and
Forward and reversed genetics of hearing impairment. Osamu Minowa . )
Evaluation of Human Disease Models
WEMEE -SBEAD T HEE- Prolixibacter iR EREF PR MR
Microbiologically influenced corrosion: Prolixibacter dissolving Takao lino Microbe Division, JCM
2017.10.26
e i R U | B mpOEmRE
Efforts to reduce incoming e-mail inquiries to our cell culture. Saeri Ogawa Cell Engineering Division
2017119 | BEREREDRGT LR h 7% ERERRE

Design and development of genetic QC tests.

Hatsumi Nakata

Experimental Animal Division
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Initiatives for the Better Management of the RIKEN BioResource Center

W EFERES (5) Reporting Sessions (Continued from the previous page)

7T—~X
Theme

N AR AT HACEBEBECFEOESR
Collecting the genetic materials for biomass engineering.

ERE
Speaker

)1 BBAER
Shotaro Kishikawa

FhilE
Division
BEEFRERE

Gene Engineering Division

WL ETEZ DT DEEE Training to ensure safe operation
PR A Bhn&E

Trainees

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

Program

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

Efforts to Foster Personnel

SEHEEIER (SINAL)

No.of times (No.of trainees)

5+5EIEME (15%)
5 times (15 participants)

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

TvIRREEZERATHFTEDDHE

Employees scheduled to use X-ray equipment

FT2EISRME (H5R4%)
2 times (4 participants)

LHIHEEBREER VL T v/ AIGEBEFIIRE
Employees working with radiation, X-ray equipment
and the like

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

51BN (5 38%)
once (38 participants)

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

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

5T 13[E15EHE (394)
13 times (39 participants)

YRR BESIEERMED
EReRmLEIHE

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

FMRBRREERUABREMNER IR
Education and training for employees conducting animal
experiments and animal caretakers

Ft10[EIRAE (1848)
10 times (18 participants)

BYIRBRREBEENOFBRITEBEFIR LHYIRBRREERCFBRIME
Secondary education and training for employees | All employees conducting animal experiments and
conducting animal experiments and animal caretakers animal caretakers

5T 1B (1824)
once (182 participants)

BEARREHE IR BIEBRDRR ZITOFENHHE

Education and training in high-pressure gas safety Employees scheduled to handle liquid nitrogen

F+8[EIETE (394)
8 times (39 participants)

2018.1.11
7/ LRERNZE BV ORI GETHER UV ADIER HERB 1580 EERIFARE
Mutant mouse production using genome editing technology. Shinya Ayabe Experimantal Animal Division
eI EMRT T T A2 07 OEH 1)V 1255 RERIEYIRAFAE
Updating web catalog of plant cell cultures. Toshihiro Kobayashi| Experimental Plant Division
2018.2.1
JCM DEZICEID BV AT LDRBN =" MEMMRERE
Introduction of the JCM database system. Koji Suzu Microbe Division, JCM
2018.2.8 PR PS #lRa % FA LN BUSERRZE AN DER W #E A+ =N D ot SIEE e
- Disease-specific iPS differentiation for drug screening. Takashi Hiroyama | Cell Engineering Division
(PSR LN B - AISEHISE $E AR RERR T L
Disease modeling and drug discovery using iPSC platform. Haruhisa Inoue ug-biscovery Letlular basis
Development Team
2018.2.22
R O—> R URICEIT 2B ARERICES T 2R TFOHRER - NS .
’ ' X ) HEEETF BT FERREME
Analysis of factors involved in placental hyperplasia of nuclear Kimiko Inoue Bioresource Enginnering Division
transferred mice.
FA—TRETSA LASEERBRAEDIZIEIT XTI\ o )
7 —FRRICEH 1S DNA AF) UL D1RE] 8 KA BREYT/ LEERRTRAER T — L
Role of DNA Methylation in Establishment of Epigenetic Barrier | Hiroki Ura Technology and Development Team
2018.3.22 | between Naive and Primed State of Mouse Pluripotent Stem Cells.
o R Si=l] —
YRR E ELRRBII 2 09 XOXTRLBIIRT s
: o . ” Technology and Development Team for
For a precise mouse phenotypic information. Shigeharu Wakana

Mouse Phenotype Analysis: Japan Mouse Clinic

HIERER EREOERVED) (CKETZE
Employees scheduled to newly take up duties in these
areas

N F =TT BB

Education and training for biosafety

st12[E15EHE (374)
12 times (37 participants)

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

BB EBEIE
Education and training for experiments involving
microorganisms

F+8[EIENE (284)
8 times (28 participants)

AENRETBAEICRDHED S A (ErERERZSE) ZRRET DHEEITOE

Education and training for research involving human | Employees scheduled to newly commence
subjects experiments with research involving human subjects

5t2E5RhE (5%)
2 times (5 participants)

b~ ESHIBIERZEIC IR D 2R E

All employees scheduled to study in human ES cells

t MESHIRRICRBEBHHE

Lecture on research ethics for human ES cells

5t 1B (60%)
once (60 participants)

Efforts to implement and develop the management system throughout all operations

B BRC CILAR RV AVMNARTLDEBZZILSD. EZDEIZERDEEICRIITSHIOIC, BERZERELTIVET,

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.

T0YS L% BEE SIIAL
Program Trainer No. of trainees

2017.5.10
2017.6.13 INAA) YR QEEESHEL = b
2017.10.5 ISO Q001 AIHAE (3BT —2) A Al 18
2017.11.6 ISO 9001 Basic Knowledge Education (3 hours course) Mr. Hisao MOTEGI,
2017.12.14 Support Unit for Quality Management
2018.3.7

IATARRZE IR YARRID BB E NAF)Y —AEEEL R
2017. 10.11 Basic Education on IATA (International Air Transport Association) BRANERE 2

Dangerous Goods Regulations Ms. Emi [IMURA,

Support Unit for Quality Management

. FETFHO D JW>
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Initiatives for the Better Management of the RIKEN BioResource Center

W iTHHE Technical Training

RS BNA A Y — 2% KOF RN FIHITHL 72 DIT MG D BRI TOFRARHEZ I ML TEHOE I FR9E R IX
16[E1 DEAHIHE 2 il L. 9241 DIEBIIZEE « BdtiE DI TBMHE X LTz,

We give technical trainings for the users of bioresources to use more effectively. In fiscal 2017, we conducted 16 training courses for 92

researchers and technicians from outside of RIKEN BRC.

B

Theme

< U AR RIRIBAEMTEModified SHIRPAICES I 23 tThHE

HARE ZHEER EEZEE
Term of course No. of trainee| Host Division

RUARBEEIRFRAET — L

The Modified SHIRPA technical training course 2017/4/24-27 2 Technology and Development Team
for Mouse Phenotype Analysis
t. FlPSfﬁBH@@iﬁﬁlCEﬁTéﬁﬁﬁEm@ 2017/5/19 2 ﬂg@*j*ﬂ'sﬁg:ég
Training course for human iPS cells Cell Engineering Division
MR R ITRE A0 — 1 017/5/27.28 N
The course of basic technologies for cell culture; Course 1 Cell Engineering Division
XU RAAIRIRIEVEZITEModified SHIRPAICES 3 2 B ATEHE 2017/6/12-15 2 ng,éiﬁ%ﬁﬁﬁﬁﬁ;ﬁ]
The Modified SHIRPA technical training course {7 IS | P e A E s
t NPSHEIBIO S E B T B BTHHE 0171717 Rt
Training course for human iPS cells Cell Engineering Division
04 2FRFT8THIRAD#ER R U SRELT D—BHHEIRRICEL 2EAMHHE EES BRI
Technical training course for maintenance and transformation of 2017/8/21-22 2 Experimental Plant Division
Arabidopsis T87 cells
B R OBERRIFIC D BRITHHE 017/8122.23 , | EmiEmasE
Technical training course for the cryopreservation of tobacco BY-2 cells Experimental Plant Division
FEERES 01 2 X+ EBURRROBRITIDBTHE 2017/8/24.25 || EEmEERE
Training course for basic technologies required for Arabidopsis research Experimental Plant Division
£ MPSHBRIOISEICRIT D EITHHE 2017/9/8 , | SEEmEERE
Training course for human iPS cells Cell Engineering Division
SRR AT — ATl 2017/110/28.29 07 | MEBMPEBERE
The course of basic technologies for cell culture; Course 11 Cell Engineering Division
MR RERRTEER -1 017/12/2.3 4 | EERtREERE
The course of basic technologies for cell culture; Course 1 Cell Engineering Division
X ABEHARAE BT B IRAiThHME BCTFERE =
: y . . T . 2017/12/11-13 4 3 AU
Technical training course for ICSl|(intracytoplasmic sperm injection) of mice Bioresource Engineering Division
b MPSHIRIDIEECBE I S RAITHHME R EIFERE
o f 2018/1/19 1 . : -
Training course for human iPS cells Cell Engineering Division
X A BEHIRAE IR I A RTIHE 2018/2/5-7 4 B TFEBFME
Technical training course for ICSl(intracytoplasmic sperm injection) of mice Bioresource Engineering Division
SREEURL VEDEEE GHHMESER HRISE- R L) (BT DRITHHE AR
Basic instruction course for microscopy, isolation and preservation of 2018/2/14-15 3 Microbe Division. JCM
filamentous fungi ’
: - = 9w =
£ MPSRIDISEICRIT B RITHHE 2018/32 . | MpErtREsE

Training course for human iPS cells

Cell Engineering Division

B <—3—X Summer Course

TITICBIBEBREVIR T OK e Bis LT
WEE, KNSR SR T IVEIIIIIE 2 o 2 —
EHMTYY—a—ARIToTEE Lic, SHEEN SEE
LMD Y., ey ~v—a—Z [y ADOED
5T ADYT ) LWREE T DY IIVKRERDNKRA N E L
THE)ITITbN, 3HED S4B UE Lz,
B SERR20ES H28 H(H)~29H (N
%5 At AZJINESTHR 7L
BN - 64% (FRES8Y. WE4%. HA2H)

N AR THE
aEORDCEE17%. hEe%. HAReH., KE4AH., T
1%, A=A+ T7 14

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.

Seoul National University hosted “the 6th International Summer
Mouse Workshop 2017 -From Breeding Mouse to Editing
Mouse Genome-.”

WBNDSOMRE - FHEE - RBEDZAN

Efforts to Foster Personnel

Dates: August 28 (Mon)~29 (Tue), 2017

Place: NEST HOTEL, Incheon, Korea

Participants: 64 (Korea 58, China 4, Japan 2)

Lecturers: Korea 17, China 6, Japan 6, USA 4, Canada 1,
Australia 1.

Acceptance of Foreign Researchers, Students & Interns

AP SBWHEE 22T A, INAF VY — AR DEFE0, T DT BT 72 LB L TOE T CERRIFE & 14%),

We have been training young researchers and students from overseas to disseminate our knowledge and the technologies.

As of FY2017

Liu Jinsha, University of Tsukuba from China (2015/04/01~2018/03/31) International Program Associate
1 Host Lab.: Bioresource Engineering Division
5 Iuso Domenico, Ph.D. from Italy (2016/01/11~2017/04/02) JSPS Postdoctoral Fellowship (Short-Term) & Part-Timer
Host Lab.: Bioresource Engineering Division
3 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
4 Liu Binbin, Ph.D. from China (2016/04/01~Present) Postdoctoral Researcher
Host Lab.: Cellular Memory Laboratory
5 Fulkova Helena, Ph.D., Institute of Molecular Genetics, Academy of Sciences of the Czech Republic (2016/09/29~Present)
Research & Development Scientist, Host Lab.: Bioresource Engineering Division
Kunthiphun Sineenath, Ph.D., Chulalongkorn University, Thailand (2017/02/20~2017/07/20) Student Trainee
6 Host Lab.: Microbe Division/ Japan Collection of Microorganisms
Hoondee Patcharaporn, Chulalongkorn University, Thailand (2017/02/20~2017/06/07) Student Trainee
7 Host Lab.: Microbe Division/ Japan Collection of Microorganisms
g Kim June-Sik, Ph.D. from Korea (2017/04/01~Present) Special Postdoctoral Researcher
Host Lab.: Sninozaki Research Collaborative Group
9 Kuncharoen Nattakorn, Chulalongkorn University, Thailand (2017/04/28~2017/07/31) Student Trainee
Host Lab.: Microbe Division/ Japan Collection of Microorganisms
10 Lee Jeongwoon, Seoul National University, Korea (2017/06/12~2017/06/23) Student Trainee
Host Lab.: Technology and Development Team for Mouse Phenotype Analysis: Japan Mouse Clinic
Swann Jeremy, Ph.D., Max-Planck Institute of Immunobiology and Epigenetics, Freiburg, Germany (2017/06/11~2017/06/24)
11 Research Fellow, Host Lab.: Bioresource Engineering Division
Loi Pasqualino, Ph.D., Professor, Teramo University, Italy (2017/08/02~2017/08/19) JSPS Fellowship for Research
12 Research Fellow, Host Lab.: Bioresource Engineering Division
Liu Yang, Ph.D. from China (2017/10/31~Present) Postdoctoral Researcher
13 Host Lab.: Cellular Memory Laboratory
14 Antonius Yulanda, University of Tsukuba from Indonesia (2018/02/14~2018/02/28) RIKEN Internship Program
Host Lab.: Cell Engineering Division
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Initiatives for the Better Management of
the RIKEN BioResource Center /

EY7EEE <Al BN

T EEDEHEH

ZEEIEDOHYHH

SHER=F ShEmEb

Initiatives in the Area of Safety Management

PP R T, FHREE T OHEtEZ LA B W78 EE)
M, BHEN BEEHCED X, e DEYITAbNS
FOBBTHELET,

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 EFERARBREZEER

Safety management for genetic recombination experiments

(1) BIEFRBEZ A SR

B HBZ YOO L, BRI KD, HRES

IFFEE L BRI, SR OF R ROENTOET,
(2) BIoFHBEZRBLEEES

WEFERT L, T DOEMREZ ZDRRESICBOT,

EANOBEEMEICDOWTERELZITET,

SRR 29 AIRAFE ORER 204 (P1-P1AP1P-P2P2A)

(3) HEIFEDRME

FRGE B, e, IR

hn

AL, BN E D |
IEFEE K O 2B |
FICDWTHHINE
WL, )
(4) RERHERS - FRABED =R LT L
ZREMRIT, HRE Y5 lsioRs T
DOYEERS IEFHEE . 2o Scene from education
O O RO and training
BAEEHAMICHIEL T
WK,

(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 2017: 20 protocols were approved (P1-
P1A-PI1P-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 REREER

Proper management for animal experiments
(1) BMOEERUVERICRT HERE - MEEESICES

DEMIRREDRIEICRE T HEARIGE

PERFTIR X TR I 2B RENE. B
L RN BRSO DRI SRR S YN H AT B 7
DOHART Ay AR Z85FL, HMYAEHs
HELTWVET,

(2) MRBREERER

W SBOHEMFR 2z ZDRAZITB VT,
FRIC3R (g, R, HEMER O =
FEae U, BN, W R A 5 2B 3 2224
NEPOREEZIIIET,

ISICH/RAEMG], FEREOEM, FMEMN, BE
AR EFICRL, EARREHAOEAGEIC DOV THL
SRR B & 44RO, EICHNERREF S LTV E S,
OFri 28 FEEC =M% - FHEER

e W 120, BYEE o

RIEEPIERS  WIE eff. EoE o

(3) HEIIEDRSE . ;

By SZBRE F 351X, e
ARG E N TEY D
B W DWW T OEE
A Az LE TS

(4) ABTERED = - FER
fE - R - BRI |
U723 55 D5 IF #ERF D

- HENROE T
T‘:&)‘ FEHINC U - fife Scene;Ej from education
P IMLTVE T, and training

(1) Act on Welfare and Management of Animals and
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

2016

Experiment reports: Appropriate: 12; improvement required:
0, Rearing management reports: Appropriate: 6;
improvement required: 0

(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. ARIRER

Research ethics

(1) EERIEH. 7/ Ligst. ESTg#HEH
b MR OB, EHEZ ) BiR D
XN ET, TNSIBHOEARICHZEZITE. W
B GBI 0B, A, WANERE TS0
OKBEDE, MR RITEFORE. AV 74—LK-O
VY M U OB B EIC TH T EICHDET,
(2) HEMREZES
WFZEE Hl O R OCRMEANZ S P DN T, R,
LY. EHEL, R mEICEEd 3 PR KL O —RE DT
LD G RERTREEZ IR ZEMBL TV
B
OFrL 29 FERIREDREL - 1614
©OF: el ES
WIFeEE ., Rt OIS 2 B E 2 T iy 2
ZHLET,

(1) Ethical Guidelines for Medical and Health Research
Involving Human Subjects, Ethical Guidelines for
Human Genome and Genetic Sequencing Research,
and Ethical Guideline for Human ES cells, etc.

RIKEN researchers deal with biological materials sourced
from humans in accordance with the applicable guidelines.
The concept underlying the guidelines is that both the
Institutional officials and the principle investigator are
responsible for protecting human dignity and rights of the
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 2017: 16 proposals were
reviewed

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

4. ZDMBRLEE
Other issues on safety management

(1) Z2EEONRELZDD
HIIROD 1~ 3DIENCIE, (L2, SHEAA, )
SHENE R CHAEY 7 E OB Z S S B 2 <,
FEDNFICHFED HIBEZE D, 1 E R 72 F2 i
LTVEY, Tz, WIFBERY. HBRIPKEFICOVLTS
ERGF2ETL, MIERERZIToTOET,

Initiatives in the Area of Safety Management

2) HE%e
FiE DL R, "D R IEDHERRE DTz,
TEHIRNCIiZE R DR Rz 7oL L Ic, KRDT®H
DX =27V (i) PLEFEFRRICKDZ DR 4
DEEY IR, FhlRERIER, FEZEHERDOTD
DIEFE J TG Bl 2 FE i 1

LTVET, r_|' R e
i m— -

"'; g ¥

(1) Items where safety * i
management is required R
The above-mentioned u = ==
researches and experiments BEDIZHDI =27 )
involve frequent use of Safety manuals
chemicals, high-pressure gas, radioactive materials, and
microorganisms. Safety center have established in-house
code of conducts based on the relevant laws and regulations
to ensure that they are handled in an appropriate manner.
They also carefully follow the stipulations of applicable
laws with regard to management and disposal of waste
materials and water.

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

5. ZXDZERMBRIRDHDTEE

Ensuring transparency of our operations

B BRC DR LB O ER P TNETORERZHI> T
Fere TR HC, W EEE Uik IR i (Bt
BRENAL) OREZZTANTOXY, o, #ilEER
DFRITIZ, FEEF L 2E IR 5 R 2 R
I HMICHIARZFAMEL., TEENOBIINMEZ IR I X5
TBHET,

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

T
WIHED RO T

Scene from laboratory tours

. SEEF S e
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Initiatives for the Better Management of
the RIKEN BioResource Cent%r / Budget & Personnel Organization
—l =7 ~E=@HB
%% C‘:_ A B I NEESEIGRE
=~ External Research Grants

Budget & Personnel Organization W RERENYIBHF SR Experimental Animal Division

BHHE - FIRES 2% K& 918 | BIEEER | ELFRES
Grant Representative/Partial Period Person in charge|
XME Sy b)Y —ZADINE - 1R7F - 1244 -
F2AFNAA)Y 2Tt (S NREEROEF DN 0Ty TRTE) A 4s0nps BN E
%E AL R T 0T 5 A Collection, preservation and supply of rat resources Partial . "~ | Atsushi YOSHIKI
Bud g et ( ) NBRP Core facility Upgrading Program (Backup storage of rat frozen embryos and sperm)
B M /million yen
O — géﬂ\é‘/ b;@ﬁﬁ%ﬁiﬁ@ﬁﬁﬁtﬁﬁ%t:gﬁ <
— L . . LA RBIFHR & 2R (C) EDR Pagicl 3
.E"E"Eﬁ&ﬁﬁ%ﬁ/ Government Fundlng for Operatlon 2,200 Grant-in-Aid for Scientific Research (C) Reclassification of [Pasteurella] pneumotropica and Partial 2016.4-2020.3 Fﬂurﬁ?oilKE
development of detection method based on its virulence factor
N = T/ LRER VADNRIER B L ERERE
o . , BAFvY—IVA - JN— HEHZE i R (=g
O\ A —ZDZEWN A User's Fee' 157 Collaboration with RS I BB 2016.2-2018.12 ﬁ?fygn;kmslz

Development and validation of a genome-edited

Charles River Laboratories Japan A
model creation platform

O NEPE S TEISEE External Research Grants? 300
1 ERR29FEEEE4E ~ FY2017 achievement W 2ERHEYIREFE = Experimental Plant Division
2 EERE AR E L Including indirect expenses BEHE - BIER Z RE-HE | FIEGE | BURERESR
Grant Representative/Partia]l ~ Period Person in charge
N e a a7 7 IS RSO DR RS -
. . C=T . , 5 payE:! RER
Pe rsonn el O rg an |Zat|0 n Srrgrsnson"é'ﬂ'?g;;?n"ﬁsgﬁmggfei“%? gevelopment of novel crop protection technologies for Partial 2014.10-2019.3 Hiroshi ABE
creating next-generation agriculture, sustainable agriculture
forestry and fisheries)
OHA3EFE%, Developmental Research Staffs 354
SR NSRS EEHZ B) *@%?&%ﬁﬁ} FLRTEDIT7EI2—/VSTOP 1 S s m
- v 7o Grant-in-Aid for Scientific Research (B) RS /ZTL\O)ﬁ%B’\JEﬁ ; Parti_al CAURIE RIS Satoshi IUCHI
}Eﬂif‘ﬁu =2 %j]ﬁﬂj—h%/ Permanent Researchers 30 Understanding of molecular mechanisms of the core
module STOP1 of plants at acid-related stress tolerance
EHRHIE 5T E . Contract Research Staffs 39
Y BERRRRS BEFE ) | SR AMOERMNEIEOR ez —_—
> 7 - 73 VR 9 w7 / Technical Staffs 79 Grant-in-Aid for Scientific Research (C) ﬁgrabli)(/soerz (;fttzillf?ﬁ\é)ela%?;ense system against Reprsentative 2017.4-2020.3 ﬁr?)sflm T \BE
BRI HERIRFZEE  Special Postdoctoral Researchers 2
EE70OY > L7V IA L,/ International Program Associate 1
W #BREAEIBEFEZ Cell Engineering Division
N =
TOERER, ~ Agency Staffs 63 BLHE - FRBS k-8 | BIRHR | RNFERER
Grant Representative/Partia]l ~ Period Person in charge
==l D‘D = . wgw
EBHZR Visiting Staffs 36 R B | BB M IRE SRR - (R77 126t
FoariAA)Y 27091k | (REREESSORBORSL E-200 - e oo oo, o PRER
= o . . R R S S (DA T R S ollection, processing, preservation and distribution o = A4- .3 Yukio NAKAMURA
¥35E5E - /\—MF/ Outsourcing, Part-timers 104 e Puman umiical Partial
= O=FEEE ~ Administrative Employees & Tsukuba Safety Center Staffs 61 B RS A IS “ -
5 v hD—07095 L TR ENIPS iR/ \ > B R S 8
j‘i Advanced Research & Development Programs Cell bank work of human disease-specific iPS cells Reprsentative 2017.9-2020.3 Yukio NAKAMURA j‘i
=] (2018.4.1) Research Center Network for Realization of =)
. Regenerative Medicine (AMED) .
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WEYIFHEIBEFEE Microbe Division/Japan Collection of Microorganisms
BRHIE - Bf%ﬁ%

Gran

BAEEAERFME EETIRR

HIERMENDDRIEE S AR E B ORER

K& 918

Representafive/Partal

HAZEHAR
Period

HURER

Person in charge

WAREYFFEIBIRZ (5) Microbe Division/Japan Collection of Microorganisms
BEEHE - TJ}?-‘E%%

Gran

R - 1

Representative/Partial

Budget &Per

BiZEHAR

Period

sonnel Organization

ELARER

Person in charge

SRIEERS SRBERES|IERCTHEMDFIRE =2 T &Kl = 055 Bk
Steel Foundation for Envi tal Protection ~ DFAFE e [2015.11-2018.10
Te?:ﬁno%ugr;/ ation for Envitenmental Frofection Development of a novel technique for monitoring Representative Takao [INO
iron-corroding microorganisms
SREBEDSHBENARICEIRELT i
)| ERZEBIRY b b B AR IILEREDFE . (A& = P
The Sasakawa Scientific Research Grant Evaluation of stable suppression of tomato bactertial Representative [2017-4-2018.2| o500 " EE
wilt disease by biocontrol bacteria which isolated from
various environments
MEME RN\ A I RAERROERERYOM o
FTTY HERR ORI A PR S BRI 2012.4-2018 3| A& Bt
Collaboration with Synaptech Studies on efficient recycling of biomass and industrial Moriya OHKUMA
waste by microorganisms
WASTS HEHZE FERPEREBEIARD S DB L KB RME DKE
Collaboration with NIPPON STEEL & BRERRAT ) ) Lo . 2013.10-2018.3 B3 FEX
SUMITOMO METAL CORPORATION The evaluation of iron corrosion induced by iron-corrod- : -2 | Takao IINO

ing microorganisms isolated from crude oils and steel
materials

W EEREMTHTTZ Bioresource Information Division

RIS ERERY/ 02T Isolation of yet-uncultured microorganisms and i . 12016.4-2020.3 i&zk HR
Advanced Research & Development Programs | e|ucidation of symbiosis mechanism between the microbe | Representative Mitsuo SAKAMOTO
for Medical Innovation (AMED/PRIME)
o > O7 VEERREMEMDMEIRAREI EON—2
NEHE BEHEERDE SEMBEERE | RS/ LERELED L (-3 KHE B
Grant-in-Aid for challenging Exploratory Research | Genome dynamics and species divergence of Representative | 2016.4-2018.3 Moriya OHKUMA
endosymbiotic spirochetes of termite-gut protists
2 O7 U BENME B DIBRI > )bt VR
XHE HSTRERDS REFE ) | CIOEMUMTRRORS RE | 501740001 2 N5 B
inoAi ‘antifi ingle-cell analyses of individual species in the . A4- . ;
Grant-in-Aid for Scientific Research (A) termite-gut microbial community and mechanisms Representative Moriya OHKUMA
for its complex nature
TSN CRSE T B AERRR DT EFFR/ N F e
XRE RERRERmS BEME(C) | UV —ADMHE . . 9 ative [2013.4-2018.3| B BLtD
Grant-in-Aid for Scientific Research (C) Analysis of microbial community structure in soil animals epresentative Toshiya IIDA
for development of microbial bioresources
HEEMHBIEETRORMDBFNSRES LU .
YRS REHRERDS BEHRC) SEREBREMBORIT y R | 17 40000 3 B R
Grant-in-Aid for Scientific Research (C) Phylogenetic diversity and a metal corrosivity of Representative : 3| Takao IINO
iron-corroding nitrate-reducing bacteria
o 2 - O E DI E V2 EALME N S IR M DB FEAYETE S .
YRS REFIRERES EFHE (B) | Comprehensive analysis of species diversity of & 2015.4-2019.3| =B 1118
Grant-in-Aid for Young Scientists (B) eukaryotic microorganisms inhabiting the forests in Representative Rikiya ENDO
Japan
P iz V=AY OV L DR & i .
IR AR — b iR Study on spliceosomal intron evolution through Representative 2016.4-2018.3| yuki NISHIMURA
Grant-in-Aid for Research Activity Start-up | inspacting mitochondrial introns P
BE R D7z R - FRIB A b L AT ENDHEMEY)
SRE NEMEEREE EBMKA) | F5ORH 518 =ik
Grant-in-Aid for Scientific Research (A) Secrets of the tropical crops - contribution of symbiotic Partial 2014.4-2019.3 Rikiya ENDO
microbes for acquiring tolerance to environmental stresses
RO A7ON\AF—LEFEh?
S 2 — — S 50, Espi=y i =] Az
TR NETRERDE BRFRE) | ol s D CRRRISRORR 518 01| BE KR
Grantin-Aid for Scientific R h (B What is the sound biofilm ? Partial 2017.4-2021.3| yjitsuo SAKAMOTO
rant-in-Aid for Scientific Research (B) — A proposal of oral health indicator based on artia
metabolic resilience —
" e TR R DT B OF AR
WEEEY( /N2 AT 0TS L DRE%E RTINS R ORI HED
(AR EEZEREFAT) A IR DA q KHE B
Cross-ministerial Strategic Innovation Development of novel crop protection technologies for ﬁ*.— 2014.10-2019.3| <>~
Promotion Program (Technologies for sustainable agriculture Partial Moriya OHKUMA
creating next-generation agriculture, (Microbial community analyses in reductive soil
forestry and fisheries) disinfestation and suppressive soil against plant
pathogens)
BRI/ N—S 2 BT OS5 L AT LB FE D2 O e AR RIS
(DR MK FE 2 BT ) DR (HEMREICERGRRBEORREE ALY
Cross-ministerial Strategic Innovation JO—MEFDRF) 18 M 7T
Promotion Program (Technologies for : : i 2014.10-2019.3
creating next-generation agriculture, le?s\ltgliggg}gr;tgcgcrL?t\ﬁarLcrop protection technologies for Partial Gen OKADA
forestry and fisheries) (Search for filamentous fungi useful for plant
protection and development of useful microbe-coated
seed)
IERELEA RBTSR —RIRR | 57— T ORISR RRITOMS rx -
A research grant from the Institute for . Lﬁtsfel%f; s?tgm:%’%rr?:r?ogrschoagg aplishing Representative 2016.4-2018.3| Takashi ITOH

o

Fermentation, Osaka (IFO

Continued on the next page

Yuki HATANAKA

BEHE - HiREYS Rk - 718 HRITHAR | EEMRES
Grant Representative/Partial Period Person in charge
YRS RETRERNS R | B —) TUAF— TR (R AR e JP—
Grant-in-Aid for Scientific Research on e DDERFEDHEFEL T — 2 Partial 2017.4-2022.3) 2 i OTA
Innovative Areas Inflammation Cellular Sociology
WEC T FEBRITE Bioresurce Engineering Division
BEHE - B Rk - 518 BRITHAR | HELEARESA
Grant Representative/Partial Period Person in charge
R BETRamne e | TR IERVERYINOTEYIRTAT | g v
Grant-in-Aid for Scientific Research on f f e o [2013.4-2018.3 "y
; Analysis of epigenome dynamics in germ cells by Representative Atsuo OGURA
Innovative Areas nuclear transfer
RIETZRIVIAHELIR AV O RNAY TR Z—D o -
YHE NYTIRERYS BETE B) | MERMICH I AERI DR & 016420003 | T L BETF
Grant-in-Aid for Scientific Research (B) Analysis of functions of a large imprinted microRNA Representative ’ | Kimiko INOUE
gene cluster in placental development
. BEBEBLURZATAAEAVGWI IRAREEF .
XEE BERREHEE EBME (C) | DRESLUEEEDHITRgR * : & 2015.4-2018.3 | #¥¥H EF]
Grant-in-Aid for Scientific Research (C) Development of preservation and transportation methods Representative Keiji MOCHIDA
for mouse embryo and sperm without liquid nitrogen and dryice
YRS REFIRERES BERE (A | TEY/ MRS BHmBE 0N E RE | 0003 | 4018 E1E
Grant-in-Aid for Young Scientists (A) L’;%’g;/geemngm é)_t; gicgirrr]l:tlc Cell Nuclear Transfer technology Representative 4- 3| Shogo MATOBA
XHEE REARERDE ROAEFIEY/ LERDT DTS LIk HHRE .
FRICEBR 2— % 3E FABIEMAE ORI Z OIS , & 15017 820183 PE KA
Grant-in-Aid for Research Activity Start-up Eluudatlon of the mechanism of mouse embryonic Representative Masashi HADA
evelopment controlled by sperm epigenetic programing
XA BER AR S RRAMEFZANE 7 /L 7% AW e AHARR IR R AE A D Z X LD e _
e A B idaton of early pacental formation mechan Representative 2017.8-2019.3 < B0
Grant-in-Aid for Research Activity Start-up | S‘:ﬁé glgzzgr?ta?a%gp?:;}ig e Kento MIURA
XA BEAREHGE FRETE%Z LN D AYERRRFEBIZICH T 5K . .
ﬁg%ﬁ%ﬁﬁg 2 gREéTV?/l%EﬁEjJ ﬁ%ﬁﬁﬁ tin dynamics duri Reprl:ftaﬁve 2016420183 ;H:FJ:I(gIAN%UE
e analysis of the chromatin dynamics durin iroki
Grant-in-Aid for JSPS Fellow early mous)é embryonic developm)ént 9
e o .
YR Hi‘?“_g}%ﬁ%ﬁﬁﬂﬁ %%ﬁ;éggg%}aﬁ%&@ﬁjﬂ7 S LU BERTF D = oo17.4.2020.3 Wi S48
HRIFTST RN Identification of nuclear-reprogramming promoting factors | Representative o ‘

Grant-in-Aid for JSPS Fellow

in mouse zygotes and its application

Continued on the next page
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Initiatives for the Better Management of the RIKEN BioResource Center

WE T REBREME (§ )Bioresurce Engineering Division
BRHIE - E);F%'E%%

Gran

K& - 94

Representative/Partial

HAZEHAR
Period

HEUHRER

Person in charge|

BEEHIE- EE%%%

Gran

R - 18

Representative/PErtiaI

Budget & Personnel Organization

A HAR
Period

W< I ARIBRRITBIFR F — L\ Technology and Development Team for Mouse Phenotype Analysis: Japan Mouse Clinic

ELHRER

Person in charge

MESENT /70— THELT42—%2Nd5

AR ERRAIERFE IR TR

BREANY b S LEREEAF 2 bV IcLBZD

XHEE REHREHEE BEB% (C) | Gaidsnizis 518 2015.4.2018.3 FLEXT
Grant-in-Aid for Scientific Research (C) Analysis of immune systems mediated by antigen-specific Partial ’ " | Kimiko INOUE
monoclonal T-cell receptors

JSPS HEABAWEAZRE (REA) TBFLEHTERT DY/ LB R T DT rx VA EER
JSPS Invitation Fellowship Programs for Mechanisms for the protection of mammalian Representative 2017.4-2018.3 Atsio OGURA
Research in Japan (Long-Term) germline genome

JSPS HEABAWEAZRE (FaHR) AHERLTSREIC L B1%) T 0T T 2 0 Fili DFRER K= HEBET
JSPS Invitation Fellowship Programs for Alternative approaches for nuclear reprogramming in Representative 2017.4-2018.3 Kimiko INOUE
Research in Japan (Short-Term) somatic cell nuclear transfer p

SES N2y A T [ERFSE S opS 3 - .,
XHEDTTALMIE MRARR | remamnT s LSS URETORE O
fn X (@/ﬁﬁﬁ%i ) EBEENSZIEIC DUV TDHZE ﬁ;ﬂ 2016.4-2018.3 IINE EEB
Grant-in-Aid for Scientific Research, Fund for | |nternational activity support for “Epigenome dynamics Partial : | Atsuo OGURA
the Promotion of Joint International Research | ang regulation in germ cells”
(Fostering Joint International Research)
BHOHRIC LA Ry h T~ |BEFREY Ty O BUEEO HDEIE
SREETOITY PRERERTORF (X—T Xy bOBEMIERERMTOR3) 4548 B =R
= . Development of innovative technologies for genetic — 2014.11-2019.3 = 2B

Brain Mapping by Integrated i engineering and rapid reproduction of the marmoset Partial Atsuo OGURA
Neurotechnologies for Disease Studies (Development of microinsemination techniques in marmoset)

NS S TS E RS ﬂﬂ‘)i\&%ﬁ%’fi?ﬁ{%llﬁ&?é?47ﬂ RNA LHHIRER 5 .

The Naito Foundation Subsidy for Female ARALB M DBSE DR n Representative |2016.1-2018.9 #J: Bx¥
Researchers after Maternity Leave Analysis of relationships between microRNAs located p Kimiko INOUE

near imprinted genes and placental hyperplasia
= EX VN7 S RUZE DL FERRIC S B AIEARE

NS R EMZEBIR b g . .

The Naito Foundation Subsidy for Special TET/ LHIER O/ . & 2016.3-2017.8 | \BF BIE
Project Research Understanding of epigenome regulation of mouse Representative ’ | Yuki HATANAKA

embryos by histone variants and its epigenetic marks

BAVLT7HARE HEHZE
Collaboration with CLEA Japan, Inc.

mA>veEY - /70— I VinkDER
Production of monoclonal antibodies against inhibin

2017.4-2019.3

==t
Atsuo OGURA

WEERS/ LRI TR FF — L Technology and Development Team for Mammalian Genome Dynamics
BEHE - HREL

Grant

XRE B BRSNS M REMR

RAGMIICHITD TET/ LRSI &

R - 51

Representative/Partial

HzRARs
Period

BIRRES

Person in charge

WETOT S L WEDRFKIRDAHZ X LI DWVTDETILENIEZE 948 2016.4-2020.3 | B3R %5
Strategic Research Program for Brain Sciences | Research for animal models in the oxytocin efficacy mechanism of Partial Shigeharu WAKANA
(AMED/SRPBS) autism spectrum disorders
SHRERTATIMM B N=ALD | 22IR0LB, LFHEEORITEE 434 oo
0 - BT 0T AT R N
AMED Project for Elucidating and Controlling Physiological and biochemical analysis support of the aged mouse Partial ’ " | Shigeharu WAKANA
Mechanisms of Aging and Longevity
Dnase112 DiBERRIT. RUBIERIS BT DS
S R BALF T 7o S ]
Siﬂé_ ﬂ._}ﬁﬁj"%ﬁﬁ.bﬁ 2B (C) Molecular analysis of the Deoxyribonuclease I-Like 2 & 2015.4-2018.3 EEAY 5
Grant-in-Aid for Scientific Research (C) gene and synarthrosis Representative Masaru TAMURA
R REAHEEECTFRIEY VAZ AV BHERE .
RS REFRERYS BBHE (C) | £7LIIRORH B 17420003 | DR EE
Grant-in-Aid for Scientific Research (C) Effects of maternal-gene mutations on phenotypes of | Representative : " | Tamio FURUSE
wild-type progeny
A EREET AR T — ) — IR .
schve mesmmmmEre e | S et dortns | oyt e | 2017420208 | W
Grant-in-Aid for challenging Exploratory Research using mouse mgdels p Representative s | lkuko YAMADA
ey REBRET AR —=273 i =
v RemRamme wasms | ST RERET L ORDIRAT SR 8 g | BR R
Grant-in-Aid for challenging Exploratory Research ry Partial Shigeharu WAKANA
“EEEREMEX N BATFIVEBERKDMT D .
FUNKE  HFEIRZE A IEHEEE D AR 2017 3.2018.3 EX XS
Collaboration with Kyushu University Physiological roles of dual demethylase KDM7 : *~ | Shigeharu WAKANA
0 . y A ey
SHBRSIAY  HEH B O e, o MRS I
Collaboration with Okinawa Insfitute of Invéstigation of mechanismsfaxncclzl physiological roles of el gigeh}aji \7VAKANA
Science and Technology Graduate University CCRA4-NOT complex-regulated gene expression in the brain
- BEESEET NSy T ERIB LI — NE N
BRART  HFEFE RNAEEFZ R I ADRRREN R 7PS

Collaboration with Kumamoto University

Phenotype analysis of IncRNA mutant mouse lines using
exchangeable gene trapping

2015.1-2019.3

Shigeharu WAKANA

FRARTRERZRIC $51F % Cbin2 DIREREIRZ BEyE LTz

ERIAAE HFEMZE Sy wsns

%ﬁﬁratjig?with KEoﬁJ;iversity HEIHZE 2017.9-2019.3 giﬂ;hiﬁ\TIVAKANA
Collaborative research on the physiological role of CbIn2 9

RRAMNLRIMEAT  HFEHZE PD-1./ 557 FIRDENU S2— 2V TR VA 35 o0
Collaboration with Nara Institute of Science The ENU mutagenesis of PD-1 knockout mice 2017.4-2019.3 Shigehary WAKANA
and Technology

e ) REERHAR TLR DBRISEZEBR L T HHEBRGR T D e e
RRAF (GHERRFRSET) SEEGFEDRE E=Eai

Study Commissioned by Tokyo University

Identification of the genomic locus for controlling inflammatory
phenotypes induced by nucleic acid-sensing TLRs

2017.3-2018.3

Shigeharu WAKANA

RRAZF (GHERFAZEREE)

GPI 7> H—RIBEDE SRR UZ DEERI B E DR
DD I ARIFEIRMT

2017.3-2018.3

EXR X

. Y ER-RUREE TES/SUR K& |2016.4-2018.3| BER A
Grant-in-Aid for Scientific Research on Regulation of epigenome functions at developmental transition | Representative 016.4-2018.3 Kuniya ABE
Innovative Areas points and human-mouse comparative epigenomics

T Ef/iﬁfﬁﬂﬁﬂlig’j<%/7 LIVEGFHREOREE
XS RERE#S emEmE | BERERINSHRIEORER _ . 2016.4.2016.3 | T HHE
Grant-in-Aid for challenging Exploratory Research | Detection of mono allelic gene expression based on Representative | 2016-4-2018.3 Kuniya ABE
epigenomic regulation and search for genetic diversity
generated within one individual
XAEE AL YR E AUV OB EE YA VR L
YRS REHARRES RERE () | BRCXBEERRTTVOMR RE |1 400183 P It
Grant-in-Aid for Scientific Research (A) Analysis of genetic mosaicism using X-inactivation Representative e 2| Kuniya ABE
visualization mouse resource and development of model
mouse for X-linked genetic disease
IEVIR Ty EEEE DI E B DR EICES
N2 R BATT T & EAEFIZE (A HIcBIREY R DFRAR 4348 BarER 3
éﬁ?ﬁnﬁgf&igiﬁ%%feaiﬁ%)( ) Detection of chemical substances with epigenetic activity Partial 2015.4-2019.3 Kucrl1iya ABE

-

to protect environmental risk by the adverse outcome
pathway approach

Study Commissioned by Osaka University | Analysis of the biosynthesis and the physiological functions of Shigeharu WAKANA
the side-chain of GPI-anchor

MBEMAY GBRBIRSE) SEAR Y ADIRIME MFEALFE DAE 2017.9-2018.2 | B3 7

Study Commissioned by Kansai Medical Blood collection and clinical biochemical analysis in mouse ' " | Shigeharu WAKANA

University

. mre
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WEETT)VEHMEZESRARF — L Team for Advanced Development and Evaluation of Human Disease Models
%%“rﬁ']f‘g > E)I%ﬁ% i

ran

BAEZAERAE #attkERAL

GIB2ZB#ISEERRIPSHAIc LD F vV TiES
BAREEREIEE LB RSO RIS AR

& -2

Representative/Partial

]

Period

BIFRER

Person in charge|

WA MBI EAR R R F — L. Drug-Discovery Cellular Basis Development Team
BeHE - HREL

Grant

ARSI F BT K B SOD 18K S &

& -0

Representative/Partial

Budget & Personnel Organization

HHZEEAR
Period

HUARER

Person in charge|

FFERE Pathogenesis elucidation and therapeutics development 518 - =54 8
Practical Research Project for Rare / Intractable | to cureghereditary deafness with GJB2 mlﬁation ; innovativg approach Partial 2015.4-20183 | oamu MINOWA
Diseases (AMED) using iPS-cell-technology recapturing gap junction complex
break down process in patient tissues
s Spa) ] N S e 5, s
EFBRTSIRAR BROOAER | o ERAIERIIC S RSB RIT i Pe—

2 . Project for Cancer Research And Therapeutic Evolution P 2016.5-2022.3 | - h
Technology Transfer of Innovative Cancer (P-CREATE) Partial Hideaki TOKI
Medicine(AMED)

7/ LRERAMICE S iPS MBEHRRNEMED
o 2 U A N
YHE BEHREENS 28K B) | TrvTReEE BB | 2017 4-2020.3 EFH B
Grant-in-Aid for Scientific Research (B) Gap-junction complex reconstruction in inner ear cells Partial : 7| Osamu MINOWA

utilizing iPS cell and genome editing technology

WEHRZE T U AIZEEH F — L Mutagenesis and Genomics Team
BEHIE - HREL

Grant

MRS BEMRERDE 2EAR (A)

Grant-in-Aid for Scientific Research (A)

WEERFETIERRET 22T/ LMEGcED<
MR BEARLE AT ERHRDMR

Development of comprehensive identification of
spontaneous mutations based on whole genome sequencing
applicable for the assessment of low-dose mutagens

=& HE

Representative/Partial

(A®-3

Representative

HHZEHAR
Period

2017.4-2022.3

ELARER

Person in charge|

MERE F—
Yoichi GONDO

W< UXRIBRAFECHZERF L = v b Technology and Development Unit for Knowledge Base of Mouse Phenotype
BREIE - fREH B

Grant

ERIFDOFA - BIE T —2EEFAD D DIERELI

Rk - 48

Representative/Partial

FZEHAR
Period

ELYHARESR

Person in charge|

Y*ﬂ'% *Jiﬁﬁ%ﬁﬁﬂjjﬁ gﬁﬁﬁ% (B) @%rg'ft 'f‘%ﬁ 2015.4-2018.3 ME %E
Grant-in-Aid for Scientific Research (B) Development of advanced technology for Representative Hiroshi MASUYA
interoperability of biological measurement data
XS REMEEREE FEMtEEmms | MEk ZRR T2 —A L ARRAE R - _
£ | 259 ¢ B &
Grant-in-Aid for Scientific Research on XA =27V AT LD : 78 2017.4-2021.3 ME ,g
evE e Ates Development of a Phenotype Recording and Partial Hiroshi MASUYA
Mining System for Discovering Individuality
TRIE RS ERS KEMmEms | NP ADERERBEICRNAIEEFADRR K= Hh =7
Grant-in-Aid for challenging Exploratory Research Efegﬁl;%%@%?é gfbﬁ é?f%tahﬁs enabling highly accurate detection | ponrasentative [2016-4-2018.3 | (o) ko TANAKA
BAERHEREEE BRRT/ LIERHEE O _ 5
;:_7/\‘_;%%5% ' FUE | s E T LB L SR Y A aric| (8 MR =&
AMED/Clinical genome information integrated Investigation of the applications of disease model animal Partial s | Hiroshi MASUYA

database program

data to human disease researches

S R e (B) | A lar mochanlsm of regulating SOD1 PR e | 2016420183 | 5T HE
A anti evealing the molecular mechanism of regulating i A- .
Grant-in-Aid for Young Scientists (B) proteostasis by zinc-related genes for understanding Representafive Kengo HONDA
ALS pathogenesis
SR NSRS PSR R 2 <aivitoy =k fz R H— 25
: " AEUETIV . 12017.8-2019.3| J-5 T
E}j"-E,EEJJ_Z’;’ b2k - Development of an in vitro working memory model with Representative Yuichiro YADA
Grant-in-Aid for Research Activity Start-up iPSC-derived neurons
IS AR HIZRA igkshay | SOD1 7017 X RS ARMEOBAEILBALS hx ENOE T4
opar ; FEAEMAE DR R B
;réesggémoc?rlgﬂemlcal Research Founcation Elucidating the molecular mechanism of SOD1 proteostasis Representative | 2017.4-2018.3 | Kengo HONDA

for understanding the ALS pathogenesis

W R EHERT 254 )L — 7 Shinozaki Research Collaborative Group
BRFIE - fREA

Grant

BT 77 RERERR L RERE S

Rk - 548

Representative/Partial

WiZEHAR
Period

HEUARES

Person in charge|

XRE HEREHES ERME (B) HASE O ER SR AT DR R 18 2016.4-2019.3 | FEHE 42
Grant-in-Aid for Scientific Research (B) Tryptophan metabolite-based control of endophytic fungi Partial : | Miki FUJITA
and anthracnose pathogens
e » %I HAFYAESHTDREBADBZWSRNG | .
S MPFSEMEE BEFME (B) | #MAELZOBIEEEDREE o . 12016.4-2018.3 | 1T
Grant-in-Aid for Young Scientists (B) Analysis of spatio-temporal regulations of a transcription factor Representative Hikaru SATO

DREB2A under drought and heat stress conditions

. -
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Activities in the RIKEN
BioResource 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,
-“ |{= N Consists of International and domestic experts and the chairpersons of the Advisory
1 - Councils of some of RIKEN’s centers, the RAC conducts evaluations of RIKEN’s

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

4

RIKEN BRC IAFYY = AR =T RN — « o)L

BioResource Research Center Advisory Council (BRAC)

E S AHE 6 &)Y —AMBEAE, LEa—RARICKD, B BRC DiEH)
EZZFHIL. Lo 2—RICHUTHIS LIS,
p 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
et

the BRC’s activities as a whole, and formulates proposals for the BRC’s director.
RIKEH B R C

LEa—FES

Review Committees
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Resource Committees
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External Evaluation
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Evaluation as
independent administrative
institution
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Council for Science,
Technology and Innovation
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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.
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Terms of reference from the BRC Director based on terms of reference from the RIKEN President, and responses from each committee.
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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
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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
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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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