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RIKEN BRC,

as one of the world leading scientific infrastructures,
contributes to advancement of

life science and human welfare

in the 21st century.
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What is BIORESOURCE RESEARCH CENTER ?

Bioresources are today a foundation of knowledge,

indispensable to the development of life sciences.

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

Bioresources are experimental biological materials

that connect the past and future and offer infinite possibilities.

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

We collect these precious bioresources from research communities,
investigate 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,

iRIK=H the BioResource Research Center will continue to embrace diverse challenges

BRC

for the global advancement of science.
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Bioresources are essential experimental materials for
research in life science and innovation based on the life
science. In January 2001, RIKEN established the
BioResource Center (BRC) at the Tsukuba Research
Institute as a core base for the bioresource
infrastructure in Japan. Since its establishment, RIKEN
BRC has been focusing on the major bioresources; i.e.,
experimental mouse strains, model plants, cell lines of
human and animal origin, genetic materials, as well as
relevant information associated with these
bioresources. Since 2005, microorganisms have been
included in the repositories. RIKEN BRC has been
mainly collecting bioresources originally developed in
Japan, so as to become a unique facility serving the
world, by support of Japanese government, RIKEN and
especially the research community. So far, RIKEN
BRC has grown up to be one of the three major
repositories of each of respective bioresources in the
world. In these years, we have provided 15,000 items
annually, over 270,000 items since the start of our
operation to approximately 7,300 domestic institutions
and 5,600 overseas institutions in 73 countries. In
addition to these bioresource operations, we are
engaged in Key Technology Development Program for
effective and efficient preservation of bioresources that
ever increases in number as well as in Bioresource
Frontier Program for characterinzing bioresources and
developing novel bioresources that meet the social and
research need. In April 2018, the name of the center
was changed to the BioResource Research Center
(abbreviated to BRC as it was before), and R & D to
promote development of bioresources and their
utilization has been further strengthened. In this way,
foresight and outstanding leadership of Dr. Kazuo
Moriwaki, the founding director, and Dr. Yuichi Obata,
the second director, and the unremitting efforts of all
the staff, have made RIKEN BRC well recognized
bioresource center worldwide.

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

and rare or intractable diseases in humans, cell lines

Greetings

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

research community.

Today, human society is facing great difficulty due to
the new coronavirus (COVID-19) pandemic that began
early 2020. As a result, the activities of RIKEN BRC
were seriously affected. Fortunately, in the latter half of
2020, the collection and distribution of bioresources by
RIKEN BRC has returned to the level of the usual year.
In the future, we would like to further focus on
collecting and developing bioresources for overcoming
COVID-19 and for infectious disease-related research.

In January 2021, RIKEN BRC celebrated its 20th
anniversary. We are deeply grateful for the generous
support of the research community for these many
years of activity at RIKEN BRC. RIKEN BRC will
work to further upgrade the world's top-level
bioresource infrastructure with three mottos, “Trust”,
“Sustainability”, and “Leadership”. We look forward to
your continuous support for our operations of RIKEN
BRC.

s .
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aim of promoting science, technology, and innovation in Asian

regions, improving relative positions of Asian countries against
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L . . ) ) . . . . e ) , Stem Cell Bank Initiative (ISCBI) A 8% . N7z, HEF BRC I
AR RT3 — 7 L. (Asian Mouse Phenotyping University of the Phillippines and held at Los Bafios, Philippines 1 O HAE T % % “From bench to bountiful harvests” D ZE i . _ N _ \
. I A o 1 A A2 g B . ISCI N U ISCBLIC Z DFE B U HIMEZ M L, HFIEED A
Consortium; AMPC) & &[] T2 8 [0l 8 5 2372 Tk L7z, 2019. I CTHREIL TV S, B L RIS 4 — T IS L. AN
e = . . . . . . * _H:H N : _ « & A b
51T, F12[E AMMRAAMPC 275 % 201982 H 20 H @®IMPC Multinational Arabidopsis Steering Committee (MASC) has led ﬁ?%ﬂi}ﬂ@ﬁ;%‘;@%@&@*ﬂf@{tr LTS "
> — 3 S o e VR . . . . . . N £ « o
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and development of bioresources in the 21st century, with the THHERP 722 R cDNA R E DRV Y — A 2 EN FEARTEIC BT 2 IR (b 2N 2 L ZHINE LT, information tools at the WDCM b idi ous £ P £ dat
. information tools at the roviding various types of data.
JHCHREET BT ICk D, KDY Y =Ry 2—LiHffL vP g P
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Activities in the RIKEN BioResource Research Center

INAF )Y —ZDORM/ZE

~
-

BN TN

INAAV)Y —ADIRHE

INAF)Y —RDRHE

Locations of Distributed Bioresources

NAF)Y XM OHRS

Number of Distribution

18,000

Mouse
Plant
Cell
Microbe
DNA
Total

627 Inst.
446 Inst.
2,786 Inst.
2,772 Inst.
885 Inst.
7,516 Inst.

Since 2001, as of March 2021

Ny
74 countries and regions O@D

O Mouse 917
© Plant 970
1,592
1,522
@ DNA 907
5,908

O Cell
@ Microbe

‘ Total
j)

Inst® o
Inst.
Inst.
Inst.
Inst.

Inst.
og’ L

Since 2001, as of March 2021

-

@ =EREN)

Mouse Strains

@ SRERHEY)

Plants

@ Rt

Cell Lines

O WK

Microbes

O BinFMH

Genetic Materials

13,967
16,000 -

14,000 -

15,937

15,818

16,634

16,132

15,372

15,742

15,060

14,987

15,060 14,987

12,000 -

10,000 A

8,000 -

6,000 -

4,000 -

2,000 o

0 A

FY2010

FY2011

FY2012

FY2013

FY2014 FY2015

FY2016

FY2017

FY2018

FY2019 FY2020

As of March 31, 2021

=y
28

Distribution of Research Materials/ Awads

2020.11.3

2021.3.2

2021.3.17

2021.3.17

2021.3.17

IMPC Awards of Excellence " International Mouse Phenotyping
O/\E #— ($5BUEERT ) .~ Yuichi OBATA (Senior Adviser)

The Best Image Award OLYMPUS Award ~ B &
INAAAA—D G B
0ilid -F, His BEF, AN B (KVARRE
FRtREARTF—L)
Hirotoshi SHIBUYA, Ruriko TANABE, Masaru
TAMURA
(Technology and Development Team for Mouse
Phenotype Analysis: Japan Mouse Clinic)

Dr.Tamura  MsTanabe  Dr. Shibuya

H B R & E  The 12" RIKEN Significant
Achievement Award
O TG 28 (Eh - MEMBERARBRT—L)
Yasunori ICHIHASHI
(Plant-Microbe Symbiosis Research and
Development Team)

B W% 8% B

Incentive Award

OIEER S8k (RERBNMMBA R = )~ Shinya AYABE

(Experimental Animal Division)

" The 12" RIKEN Research

I B ¥ & E  The 12t RIKEN Excellent
Achievement Award

OEESB. RREX. ERET. BHEXE. LAHE GSHHRARE)
Shigeru IWASE, Naomi YUHARA, Keiko KURIHARA, Daiki USUDA, Yuri NAMIKI

(Integrated Bioresource Information Division)

Prgsideqt Executive Director
Hiroshi Matsumoto  Shigeo Koyasu

Executive Director
Yuko Harayama

Executive Director
Shigeharu Kato

Daiki Usuda Naomi Yuhara Yuri Namiki

Keiko Kurihara

FUSAVRER ERBIEE)
On line award celemony (RIKEN Excellent Achievement Award )
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=E 5K F (218
Atsushi YOSHIKI, Ph.D.

ROAZADETIVEMELT. BREMREDER. ADORFRIBELHFIDZRDOBDZATHA TV AMEIC
Bl TS, EREMBARZEDE—DFEMIE. XVA)Y —ADEBRIRBELUXEBZEESVaF Il (F )Y —
A7AYx7F (NBRP) OHFZIEEIE LT, #HR AR —XIKSABRFAIGDET IV VAZINE - (RT7 - mBEEE -
RETEHILETHD, THIT. PRAZ1ZTA—ICHEITRBEAERDB VI VARMZRH - 5HMEL. HRAKRSKED
LB BRI EBELGRINERZERET S, BIRERICHIOTUE. MOEPF— L. AELOEFIREEET S, NBRP

TSV bDNY 7y TRELEEL TN S,

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 as the

international hub and the core facility of the National BioResource Project by the MEXT for mouse resources. In addition, we will

develop and evaluate mouse strains of high-priority in research community as well as develop technologies necessary for the

quality control of the highest global standards. To achieve our goal, we will collaborate with other divisions, teams and external

specialists. The division has also been designated as a backup preservation facility of NBRP-rat.

I A~ 2D R RE B 2
Collection, Preservation, Quality Control
and Distribution

(1) N\AF)Y —ADUNEE
EANDORZIBLXUCHFEHEE S MREB X CEE T
BEEDMTETIVE LT, BIE /v ITIRNI U, &
SR HL UL R— 2, S &85 T HE
ZH[HEICY % Cre-lox, Flp-FRT, TET VAT LEEGLRY
AR, EBI, T/ LRERTARE, 247 %5 Ak
60 %A, HRG 187 R ZINE L. RKEF9,275 %2R
17L72o NBRP Y hDINw 77w TIRIETIE Ty F G H
BIDFEBR LD 20 RFK D HFEE 7 124 K& ZHUTH

79423 Rz R1E Lz,

(1) Collection

We have collected 247 mouse strains (60 live and 187 frozen
strains) from universities and research institutions in Japan, and
archived 9,275 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. For backup preservation of
NBRP-rat, we have received frozen sperm of 20 rat strains in
124 straws from the rat core facility at Kyoto University and
archived 9,423 rat strains.

(2 &7

FEOZOIVARKITEREUTHERL, FEDOD
IRORRIGEE TR R & OEHE I L D RS -
T LT ERPICHS R E Uz, 23855/ LR
ERFICOV TR TSI K DR R R L

Zo SAEEE TICEG 8,720 RIFZ M « b 1 CHIASREL.
BRMO—E 2GR E, BRIHZEREDTDIRENIT
Sy 7y THERRICEE LT\ 5,

(2) Preservation

Mice with a high demand are maintained as live stocks, while
mice with a lower demand are preserved as frozen embryos
or sperm and stored in liquid nitrogen in collaboration with
the Bioresource Engineering Division. So far, we have
preserved 8,729 strains as frozen embryos and sperm.
Rapidly increasing genome-edited strains have been
frozen-stored efficiently by sperm freezing. To preserve our
mouse strains safely for long terms and protect them from
disasters, we have partially transferred every frozen strain in
the backup facility of Harima Institute.

() mEEE

20204F ., FHEEX U ADREMEMMREOL R, 15
BAESBERA44.1 % DT RICBE W TR 5Tz,
51 Rz BRI KOTEE L L TN TR NEA LTz,
BEmERE T, 1,317%M (14,372 81K) OBEE T
ME, S—H—HBETREBRE (105FRF 82 M4),
loxP 7T (44 KT 374 AR 725 CICFrt M A (43 Rk
368 M) i LTz, (b LizPCR7mha—)L (R

712,273 1) LA BV O ERER G R — L=
NERFLIZ, EHIC, BIGMEMREDF v/ —hc
KD 136 RMOMERER 2 H MLz,

(3) Quality control

In FY2020, we tested the deposited live mice for pathogenic
microbes and detected intestinal protozoa/pinworms in 44.1
% of deposited mice. We rederived and cleaned-up 51 strains
by embryo transfer into the barrier facility. For genetic
quality control, we conducted routine genotyping PCR of
14,372 samples from 1,317 strains for strain maintenance and
distribution. We examined the genetically modified mice
using knock-out- (982 samples of 105 strains), loxP- (374
samples of 44 strains) and Frt- (368 samples of 43 strains)
survey tests and provided optimized PCR protocols of 2,273
genetically modified strains and accurate information of the
genetic modifications on the website. Moreover, we have
self-inspected our test results of 136 strains by using the
genotyping check sheet.

(4) 1R

CNETICEN 625 KR, #7909 BB 41 7 E DOFI
BT A=Az L. 1,023 fFOEN TR L 41
ORI RESNT VS, HTH, 7IVIYNAI—IF
BEOBEMLTERE /v 7 A LTz C57BL/6-Apptm3
(NL-G-F)Tcs (RBRC06344) 1% 2020 fE [ & i B2 B D %
WHREiLImot, A= 77 YO #H{LET IV GFP-LC3
<7 A (RBRC00806) I3 82 F DEN Tz X TR EN T
W5, BRI I AR R DM, HEEIE < RS SRS -
KT SERILI Ak A B X UIHES - $H#% - DNA L L
Tiro7z0

(4) Distribution

We have distributed our mouse resources to users at 625
domestic and 909 overseas organizations in 41 countries,
resulting in 1,023 outstanding papers and 41 patents. Among
them, the knock-in C57BL/6-Apptm3(NL-G-F)Tcs
(RBRC06344) mice with mutations of Alzheimer’ s patients
have become the most frequently requested strain in FY2020.
The autophagy reporter, GFP-LC3 (RBRC00806) mice have
been used in 82 outstanding publications. The distribution
has been conducted in the form of live animals, frozen
embryos/sperm, recovered litters from frozen embryos/ sperm

or organs/tissues/DNA.

(5) EFFEHE

FLRMIE T R Y — A2 2 — D EEERY % one-stop
shop 7 — & N\ — X International Mouse Strain Resource
(IMSR) ICE 8k L, OB 2 =T —ICFISLT
W RUARBUHTHIRET — LB X TR A NI 7E
B, BRSO ARBAMT Y Y -2 T L
International Moue Phenotyping Consortium (IMPC) 1Z £ [H|
U EMINAERE R, Vo7 2fICB LTV 5, E51C,

Experimental Animal Division

TIT7RYARFE - VY — R #H Asian Mouse Mutagenesis
& Resource Association (AMMRA) BXU TV T AE
R By 3 > Y — ¥ 77 L\ Asian Mouse Phenotyping
Consortium (AMPC) & & #H # L T\ %, IMPCH & T
AMMRA X ¥ 8 — e il an -7 1 ) A EGLE
(COVID-19) I B9 % ff 9% 72 5Z 2 % 72 & O The Global
Mouse Models for COVID-19 Consortium (GMMCC) D% H)j

WKL T3,

(5) International collaboration

We have disseminated mouse resources deposited by Japanese
scientists and registered the mice in the International Mouse
Strain Resource (IMSR), a one-stop shop database of the
international mouse repositories. Our division together with
Technology and Development Team for Mouse Phenotype
Analysis and Integrated Bioresource Information Division has
participated in the International Moue Phenotyping
Consortium (IMPC) and attended regular teleconference calls
and web meetings. Moreover, we collaborate with members
of the Asian Mouse Mutagenesis & Resource Association
(AMMRA) and Asian Mouse Phenotyping Consortium
(AMPC). We have joined with IMPC and AMMRA members
in the activity of the Global Mouse Models for COVID-19
Consortium (GMMCC).

1

(@) EGFPEIFAAVIA JVANT Z—DI 7 AZFEIIND RS

(b) BRC11122, C57BL/6N-Gt(ROSA)26Sorem!5(CAG-mCheryRore/B ;
7/ LNRERMEAAV A JV AN Z—TROSA26 locus™
CAG-mCherry%z /w7 A~ LIcRTUA

Fig.1.

(a) EGFP expression in mouse fertilized eggs infected with an
AAV viral vector.

(b) RBRC11122,C57BL/6N-Gt(ROSA)26Sorem?5(CAG-mChemy)Rbrc|Bly ;
mCherry reporter mouse generated by the genome editing
technique and AAV viral vector

IS E T E
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Development of Novel Mouse Strains and
Technologies in 2020-2021

M7/ LREICED/ v 71/ IAER D= DH
HEBRE TR
AAV I AJVARG Z—T2FNT /v IA NI R—=2<
D AZREINIANE A % kM Uiz (K 1a), CRISPR /
Cas9lZ &2/ LEREF & AAV A )V ADF A EHE
12D, ROSA26IE (T HEIZ CAG-mCherry DV A X7z
I TA I ADIEBIC I LTz (K1b),

(1)Fundamental technology development of the

genome editing technique for generation of
knock-in mice.
We optimized the infectivity of AAV viral vector into mouse
fertilized eggs in order to introduce knock-in vectors
noninvasively (Fig. l1a). In combination with the
CRISPR/Cas9 genome editing, we succeeded in generating a
knock-in mouse in which CAG-mCherry was inserted into
the ROSA26 locus (Fig. 1b).

(2)IMPCIZHIFIB/ v 777 I AR E TR

KOMP CKE) 3 & 0'EUCOMM (BRM) D /w27 77 b
ESHIfdZ HOWTRBIETD /v IT7IMRFEEZBILL
IMPCDU 7Y A MPERALTWS, iz, BIETHE
FHFRRELHEEL T, B Cas9 755 TFIC D10A nickase 7
Uz CRISPR-Cas9 v AT LM KB EHR N /v 77 I v
ADVEREBIIELTWS, TNETIC6T IR TFORIZ R
B w7 I ADOBINIICRIILTWS, Blic, ERs
DOHORHZ I/ v I T I TRZREL TS,

(2) Production and distribution of IMPC knockout mice

ARFEOEER MM AR Z HIEL TV 5,

(3) Collaboration with a commercial company
We are continually conducting a collaborative research on
mutant mouse production using genome editing technology,
“Development and validation of a genome-edited model
creation platform”, with Charles River Laboratories Japan,
Inc. and Gene Engineering Division of RIKEN BRC. We aim
to increase the number of newly generated mutant mouse
strains and users of our mice through presenting our results
of mouse genome editing using zygote electroporation in the

domestic and international conferences and meetings.

(4) CDC42BHERICELBDHA < NEIEIREF DB EED
5k
AMED A MR B E A LIg R (BIOK - RNEBRIE
AR H30-RD) ICBW T MNREZEEH T ARET
TV AR OBFEE THE LTz,

(4) Therapeutic development of Takenouchi-
Kosaki syndrome by CDC42 inhibitors
We have participated in the AMED Research Project for
Technology Transfer of Therapies for Intractable Diseases
(lead by Dr. Toshiki Takenouchi, Keio University,
FY2019-21) to develop mouse models carrying patient

mutations.

(5) JST HEAIDFHMZETOT S LB
IR NG R Y 573 N O RN R Y = €L A S VIR 6 e s
/I ESEROBEBRLS ) I, T/ LRES VA
O & SEEFICBE§ AR 2 LTV B,

(5)Participation in the JST Co-creation Support
Program
The division has joined with the core center of University of

MEELWVBEFRBANTICR HAIEEIC K -7, EHIC,
ESHINEOL 7> arh bR ENIT3ICHTz>TE.
BIETREN—DOBIZFEFTITOWTHEN, %ihE
DI/ VI TIRENT VBT LRSS MEE B
THAHRTEHHSHh STz, FHINA A Y =AWt
VA—ZECHE T B KE O T AY Y — 2R
T, EEMNEMEERZ LU RRZBI LT, ER
REHEDPEBHIZE VY — A LTHR I L TV 5,

(1) Establishment of knockout mouse strains in

the IMPC
Over the 10-year project of the IMPC up to 2021, knockout
strains for 5,061 genes have been generated through the
embryonic stem (ES) cell collection in the standard
CS57BL/6N background. 3,647 strains possess alleles that can
be converted to conditional alleles, which contributed to the
twofold increase in the number of strains for conditional
knockout analysis. 5,049 strains from the IMPC possess
LacZ-tagged null alleles, which contributed to the threefold
increase in the number of strains for visualizing gene
expression. Recent report also emphasized the importance of
genetic quality control (QC) to confirm the mice are
coisogenic strains that possess the designed structure when
establishing from the ES cell collection. RIKEN BRC and
other production facilities conducted QC and established
strains as standardized resource for human disease research in

the community.

(2) BomEICEATIMmXER
a) WETEMLTVEIAY T a I ADMBIELER

BRI, loxP BE T FRT O PCRIEFICDOWT T T4
X —DFRFEREIEICE T e FHELE (K2),

b) C57BL/6 T R4 T DO ERET 7% 5 CIGE R 7R E NI

T HEHEDO kIR RIS, T/ LRERRICE TS
C57BL/6 R F DDA TR T ADH LR 2= DB E I

Experimental Animal Division

(2) Publications on the genetic quality
a) We have published the primer design for loxP and FRT to

quickly validate by PCR genetic quality of conditional mice
(Fig. 2).

b) A review paper has been published on the importance of

substrains differences among C57BL/6 and other inbred
strains for the genome-editing era based on relevant
publications.

BEE AV IN—1ER
Members

@ =K [Head of Experimental Animal Division]
B2 ﬁAtsushi YOSHIKI, Ph.D.

.@E‘EE}T & [Senior Research Scientist]
fhsg {aﬁgToshlakl NAKASHIBA, Ph.D.
LR 1S3 Shinya AYABE, D.V.M., Ph.D.

O E{EH:HM [Senior Technical Scientist]
FFH #7135 Hatsumi NAKATA, Ph.D.

O =PI & [Expert Technician]
FIME it Masayo KADOTA

O 45 7IBF32 S [Postdoctoral Scientist]
KEF A‘f-&kSaon MIZUNO, Ph.D.

O BIESEHIZEE [Special Temporary Research Scientist]
it ﬁBEFumlo IKE, Ph.D.

O =55 UBEEHTELET [Special Temporary Technical Scientist]
& HF Noriko HIRAIWA

OFEFEMITE [Senior Visiting Scientist]
SE%785 A Osamu MINOWA, Ph.D.  BIIIFR FIZ Kazuyuki MEKADA, Ph.D.
2 FZ Kazuhiko SAWADA, PhD.

OEEMZE [Visiting Scientist]
EE K& Tomohiro TAMARI

@254 [Research Fellow]
Il E Takashi SUGIYAMA /]I sa# Katsunori OGOH

O 77 =HIVAZ Y7 Il [Technical Staff II]
FHEE 28— Kyuichi TAGUMA  {REERR BFKF Maiko UUIN
A HCHMequmi TANAKA B FEE Mizuho IWAMA
1B HN3E Tomomi HASHIMOTO — #2HH BERF Ayako KAJITA

®77 A2k [Assistant]

Our division has established germ line transmission knockout Tsukuba in the “Tsukuba International Center for Digital ST B BiLTomoe SAKAL FIL BEF Yuriko NAKAYAMA
Y= e AT =]

lines for 42 genes derived from knockout ES cells of KOMP Biotechnology Project” and taken part of research and @ERS [Agency Staff]

and EUCOMM repositories and disseminated the mouse development for the production and quality control of - t a [ : t ¢ B == vukiko SEA AASR T Chiharu OKUBO

lines through IMPC website. Besides, we have started
producing knockout mice by using CRISPR-Cas9 system
with wild-type Cas9 or D10A nickase in collaboration with
the Gene Engineering Division. So far, we have successfully
generated germ line transmission-confirmed founder mice

with a deletion mutation for 67 genes. We have already

genome editing animals.

2020FFEDREYIR
Topics of 2020-2021

INIT BN Chiimi OGAWA — 3RF 1A 3+ Hiromi SAKATA
F3 3 Makoto ISHII
T BRI Yasutaka NODA
R B Atsushi CHOEI

T BE2 Yoshitaka YAMASHITA
Lt BBZE Akemi YASUI O EF Yoko TAGUCHI
HEE WHREE Sayaka TAKIZAWA  ZBIL1 3 Makoto KURIYAMA

®/\—rZ2A<— [Part Timer]

1Li#t BB Tatsunori YAMAMURA
TR B Kaori YOSHIBA
& B Naoki HIRANO

distributed knockout mice to domestic and overseas 69 users. (1) IMPC ZBLI /v IT I NI AE BamH | ﬁf;fg ,\T;);sni:ﬂl\l/ﬂv)&w 0 %ﬁi ;’E;E\IES/S?TESU MOTO

(3) RREIRRLDER
7 LIS ED S0 I T IR IAR /9 A VT A
BRHRINAER S BRI R 5L ZHMELT, H

FEHEIN HBR = T AR TH B C5TBLIGN DESHilffaaL >
2arh5 5,061 BIGFICDWTD /v I 7 M AR
NI Uz, CDIB3674RFEaryFevarv /v
TORNEWA R TATHY, 2R TEIN 1 TD2

I S-AGGATCCGC
E’GCGGATCC BamH | site

L

Forward prlrrlar{EAD_1$E$] Reverse primer (EAD_1839)

AF¥—)VA < UN— (¥k) EOHFINZE 17/ Lt~

ROFHEIEELS X O TR A S B %) 7238 (BEVRAT, S T FEBIOMEI MRS R 5 B a2,

loxPHREICBWS ST —DKET

LT MRIBR R LIS LTS, LKL — fERT A RTBEIC 72 572, IMPCITK B 5,059 Rl L R—% (Genes Cells. 2021 Feb 4. PMID: 33540482)
BILFEHMAAT T E T/ v o7 MEIGFOFEZE Fig.2.

TayiEMOTe T AR/ LRSI B L TE AN
NOPRETHEZTHITLZMLU T HTIATA)Y —

Design of primers for the loxP-test

5 2= > S I PESIE D 3 ) TR ks
fECEHEIHESTHD. RIETEHEROK3 (ORI o o4 ey 33540482)
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Experimental Plant Division

Experimental Plant Division

=5 /WK IEE ()
Masatomo KOBAYASHI, Ph.D.
SvvavEEERE
HEIEtER EDEREBREZZSEFECTHY. EBRZOERBRIEBHPRIEGEMEIRIBEDFERERIC
MHERARTHS, HRIEFatIbNAA)y—A7OaIz7k (NBRP) (ZBIL. KRMEETIVRER
WMDY 04X F AT 2hRELTREF. BILF. M)V —ADNE - RF - REFEETOTCWS, Ffa.

S

ERMICIE SN TV AR FEORBEN, S HEDTYORBRBERD. VY —XOREFHHOD Bt 7 ﬁt// SYESBIDVIY MEREEIOERAE _________
. BI%E. BHEROMMICLBMEDE LERH TS, BICHRII1= 7 EOBHICEY, ERHRED '9-1 Cultured cells of dayflower () and peach (B) that accumulate anthocyanin .
. SERILICESA /N~ 3V DI\ T 514 L CHRRBEEEAT B OEBEMEL. ARHE0R o - .
iz FHGREICERKT 5. (3) HE¥D) Y — A DR distributing 6 lines that accumulate pigments. (Fig.1) "
g Global ecosystem is maintained by the photosynthetic activity of plants. Thus, plant science is W 7)Y —AOf z
indispensable for the solution of global problems on food and environment. The Experimental Plant R OA XS AT R L TV B 5 ERiE NS (4) *IEWU‘/—Z@EEEEE )
Division joins in National BioResource Project (NBRP) and collects, preserves and distributes ARV Y 2T T4 GRIGTHIERWD . 77 T4\ =2 3> %014&%6:%{@L7’:%E§@0:E§b%ﬁﬁﬂ{%“)%\
Arabidopsis seeds, plant DNA and plant cultured cells. We also distribute resources of Brachypodium BTG4 (ARG) =T T 7 — )Ly ) FOXTA AFREI R ORI OMAZ T BUERRZ SRt LA
distachyon, a novel experimental plant of monocot that draws attentions from the international research Y AIV == AT T — )by B B R SRR, AN T 50 20204 ELSRTARIC R L7257 1
community. Moreover, we develop novel technologies on the preservation and characterization of plant fER DZE FA A DI 2 i) oo R F P ED S N VIS HED E U - S - R - i B R - SR e
resources. In collaboration with the research communities and industries, we also try to establish YBA2IRORE DR BT o7z, o7z,
research strategies that utilize our resources and lead to innovative outcomes. Through the efforts and B EETYY —AORM
activities, we intend to contribute continuous development of human societies by distributing resources, YOARFAF AV RTT KT T Fry PR 2 (4) Quality control of plant resources
technologies and information to the world. INO NIV A | Thellungiella halophila. Striga  hermonthica Accordance with the Protocols implemented in 2014, we
DeDNAVY —ZFMEL WS, SNz > aA X+ 2 characterize the quality of plant resources at the acceptance
] (/{j‘ U‘/—Zd)lli% o 1%@ o ;:E{;:I\: T T3, 20204F FEE E B R BIEUR LoD 2175 Fo7/ LR O u—2 (TAC/u—2) 55 R/ (TF) and distribution. The results obtained were provided to the
Collection, Preservation and Distribution LBl BRI SRS UCRR 0O B 2 92 L ra— BB 2=t Uiz, deposnors and recipient users. In 2020, c'ollécngn, amplifi-
. oo W EEERANa) ) — 2 D cation, preservation, quality control and distribution of plant
(1) fj?ﬁlzj é L;?E]ﬁgiﬁﬁg.ﬁggﬁg@ﬁg S ny{E(vj-;(‘ﬂ“ s /‘\‘:1:/( R IVarvikEEs }bﬁ%#@ resources were carried out using the protocols revised in
’\‘79—@!2;%%3&&57”:0 \ ) (2) Preservation of plant resources @%Yﬁfﬁ\ﬁ%ﬂiﬂ’aﬁ%ﬁubf?r%{i%%ﬁ@L,T.b\%oif::: 2019.
(1) Collection of plant resources M Seeds }‘7]5}1‘/7 “‘f@ﬁﬁﬁiﬁ%ﬁ%ﬁﬂf (embryogen;c caillus) D zozoﬁgwﬁﬁ%
In 2020, we collected seeds of Arabidopsis mutant and Arabidopsis seeds are stored at 4°C, 20% relative humidity. We {ﬁ\%ﬁﬁﬁfi 2021%%6@61@%%55}%3‘6%%@5@6%@ Development of Technology in 2020-2021
transgenic lines. Vector DNA materials for transformation of continuously operated cultivation and phenotype observation AR L2 (X 1)
pants were also collected. of individual mutant and trz?nsgemc lines deposited from th.e o ) HEY) — B A RS D B AR B
Japanese research community throughout the term. Genetic (3) Distribution of plant resources R C AR T B Y O B AT R Y — A D&
2) B —ZDIRTE analysis of the lines was simultaneously carried out. W Seeds . o EETICEETH S, MR TR IA XF A F TS
BT — 206G B DNA Seeds of Ara}ndopsw 11ne's such as tra'msposon-tagged muvtant S B Methylobacterium  pe0Sred b7 HiBEL AT 7
IR BIBE L 725 11 A R 2 FE A AR 5 Plant ¢cDNA clones are stored at -80°C. Original plates llnes., a.ctlhvatlon-tagged hnes., FOX lines, natural accessions EH TG, C’f’liVC“CCrpCOSredHELi‘\/D/fi"j‘x“‘j‘@wﬁi@
R T L. — 5 WIS R SR 15 > T U B 0 2020 deposited from the community were stored separately in the and 1nd1v1d.ual mutants are dlSFI‘lb}lth to the world. Seﬁ:ds of RER T2 C e RHIEMIC LI (K 2) . 20204F [ 13
L | 24 R OFIZE Y ) —T £ DB E -1 Analysis Laboratory Building. Brachypodium Bd21 are also distributed to the community. rpc08ted i ErDBRCIMEA 3 %A DMethylobacterium/
B RS B RO M B OB a e Credeells | DN . DUBHIAILEY DI~ (U 3) DR T HC
Sl s T Cultured cell lines of model plants are continuously We distribute full-length CDNA. clones of Arabidopsis, @055’ E RSN U, A —F ‘/‘/Ci*ﬁ%@ﬁ% LI E B CR
B e )Y — 2D maintained as living cells. Most of the cell lines normally poplar,. cassava, 'tobacco, Ch{nese cabbag(::, T hvellungzelga SEICH S 5T e DD REERIC 1T B MethylobacteriumDF)
TR 7)) — 12 £ B UL T — R DR E 1T C maintained as suspension cultures are also preserved on agar halophila and Striga hermonthzc?. The Arabidopsis genomic HEL 2 T4 R RF DR EIC 5 2.2 880 R b Tih <
VB Z DR BEE NS EN T4 UF LT L — plates. During the maintenance, we carefully examined the DN;’\ C;);fi (TA? Cl(;l.li),.:a:?rlptlon factor (TF) clones, and
R, o1 - growth of the cell lines. Every cell line preserved in the vector are also distributed.
.?%%ﬁiéﬁgi\%/%ﬁ?;;; PERIORTREL TS, Division was subjected to the genotype characterization to :Hcll-ﬂmres 06(11151 R R
y y , g N confirm the absence of mishandling during the maintenance. ell lines of model plants such as Arabidopsis, tobacco, rice and Lotus
§ i%%ﬁ%;);,j gkﬂii@fb?iimf ;; i: ?g;il@lﬁ;ﬁ%?ﬁf are distributed. Embryogenic callus of Brachypodium distachyon was
S b ! also provided to the crop research community. In 2021, we started
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B2 Methylobacterium DEET (A) LIEEFEET (B) TE A/ X+ X+

Fig. 2 Arabidopsis plants with (A) or without (B) Methylobacterium

Establishment of resource infrastructure for
plant-microbe symbiosis research

Isolation and characterization of microorganisms exist in the
laboratory room during cultivation is important for the
quality control of plant seed resources. We isolated the
bacteria strain named as rpc08red from the culture of
Arabidopsis T87 cells. Under the collaboration with the
Microbe Division and Plant-Microbe Symbiosis Research and
Development Team, it was revealed that rpcO8red belongs to
Methylobacterium species. We found that rpcO8red can
promote the growth of Arabidopsis plants (Fig.2). In 2020,
we analyzed the plant hormone Auxin (Fig. 3) in rpcO8red
and 7 other Methylobacterium strains preserved in BRC. The
results of analyses showed that all strains can produce auxin
which affects plant growth at various stages. Further studies
on the occurrence and effect of Methylobacterium on the
Arabisopsis plants grown in the laboratory is anticipated.

2020 EDFEYIR
Topics in 2020-2021

2020 4E 13 COVID-191C &K % —FIE LB H DO FE Ik
W, 6 HETYY —ADHEF LI DR R IE LTz, HHIC
HAWRFINT %S, BESHIRO - EEE % r
BER LT3R NS BT LTz, Z S CIE R DB 5K
iz HNELT, PCOEL, Y7 ZBOEH, 24t
AT LOWEERIL, FEFEMUIz, FiHEDOIAIRN
WDV TA—=VZ2a—ARHP 2 WU TIHRIE M AT &
LEIC, TR E o TR RIS B W ARG E 2
1To7z0

Ot 575 COVID-19 DHFATHEAM EFFEE D5 [ E 3215
PR IE Z AN T T lIC R D, IV RICRE

ENECT, #HICEUOEYIBZENMEE N, 2 TOM
YIRE R RERTE DR DR HE IR 5T, T TCHEIFRES
EOR | &2 ERZBMERICHER TS L Eic, 1—P—
2B UCHEIC T 2B « Bl O iz Ik Lz,
HCRHEISS U TRYEREFH Z G LTV —AD#
DT,

COOH

\

N
H

M3 REF—FT2DAVF—IVEFEE (IAA)

Fig.3 Endogenous auxin, indole acetic acid (IAA)

(DIn response to the notice “All-RIKEN work-from-home

orders” announced in early April, we temporally suspended
the collection and distribution of plant materials and focused
our efforts on the preservation of resources. After the lift of
restrictions on commute and work, we decided to carry out a
part of paperwork from home to avoid close contact in the
laboratory. In order to achieve the aim, resource management
system was revised and utilized in the web meetings to share
the information. Our activities have been informed to the
domestic and international users via the web page and e-mail.
We also joined the web conference of domestic research

communities to dispatch the information of resource
project.

(@Worldwide outbreak of COVID-19 heavily impacted
our resource project. In particular, temporary
suspension of acceptance and delivery delays of
international mail items affected the distribution of
plant materials seriously. To deal with this issue, we
have collected information on the shipping and
delivering of international mail both from post office
and recipient users. In addition, The European Union
started to require phytosanitary certificates issued for
plant seeds imported into the EU countries. We
successfully exported Arabidopsis seeds to EU users
by enclosing phytosanitary certificates issued from the
Plant Protection Station at Narita Airport.

Experimental Plant Division

BEE AT IN—HRK
Members

@ =K [Head of Experimental Plant Division]
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E R EH3E Mayumi SUGAWARA
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#BA AST Hisae NEMOTO
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Yukio NAKAMURA, M.D., Ph.D.

20 tHZHIZRD 100 ERi IR TN g ERMIE. ERREMRICKEGRBEZLOL, Ko, REAEE
HRIBETIRVRLTERTER R DBILIE. JYEZOMBREHLEBELTRBEDOHAEMBEERTESZLNDS
BN ZEEH LT, AT, 9Lk E I 5 AR LRk E S B IFRTES IPSHIBIRITORMAEIL. kg
ZFALEMESBFERENICKECLIF 2, HETIE, BEEIZ 1T THIITN R LRk E P ORITIX
&L, REEEREZBREBICEEL. RRBREOH MM Z, LERNDOHEE ICRETEERZZTLTVS,
Methods for culturing cells in vitro were first developed approximately 100 years ago in the beginning of 20th century
and they have been vital for many studies that have contributed very considerably to the development of the life
sciences. In particular, generation of immortalized cell lines has enabled the repeated use of defined cell types by
many scientists as a common research resource. In addition, the development of technology to generate induced
Pluripotent Stem (iPS) cells, which can differentiate to any and all kinds of tissue, tremendously extended the fields
of research to which cell lines can contribute. Our division is principally concerned with collecting and distributing
such immortalized cell lines. We perform the important function of quality control of the cell lines so as to ensure the
reproducibility of experimental results using these cell materials.

INAF)Y—ADRE 1R 77 - Fefit

Collection, Preservation and Distribution

(1) A AV Y —ZDIRE

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

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

(1) Collection of bioresources

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

In order to respond to the high demands of the life sciences

research community, the RIKEN Cell Bank is enthusiastically

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

initiation.

(2) I\ A F)Y —RADRZ - Bl

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

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

Cell Engineering Division

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

(2) Preservation of bioresources

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

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

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

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

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

TR L @

18

RIKEN BRC Annual Report 2020~2021

RIKEN BRC Annual Report 2020~2021

19



ur
252
O

IR SR ek @

rce Re,
Se,
Q

5

EE DTS

Activities in the RIKEN BioResource Research Center

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

() I\ 1AV —RA D

MRS > 7 B — ST 5 O EEIE, BRI
DB 72 BB R O T R TCEIZEE I N T 6 —
HICAFTERCETHB N —EICAFTES 1. F
WRZ UL, BB REICAFETESREVSCETH
%o EWRTEIZ, MREAE GRRICASECAIIERD (3IFE
B iz S BHESIREDN [ RETH B 18D, HIRFHE ML T REAIRAE
ICBi S BT EDIRETH 5, HIWHIIAE N> 7Tk, TnZE
TIZ 2,600 FEEA L F oDl & BIRGF AL PT RE A IR BE IS B4 (i L
TWa, ZOFE, SHBEEIIERL TV TETHS, T
THE DR ENX 4,000 DL EISELTED, EON
A, JEEFIBERD - ERIBEZ S, JAEZ L DOIFEEIH
Fat R Z 3R L, AR 22V B L T 2,

(3) Distribution of bioresources

One requirement of a Cell Bank is to provide all of the cell lines
requested by researchers at the same time, i.e., to produce and
dispatch the requested cell lines in as short a time as is feasible.
Fortunately, the vast majority of cell lines can be easily
cryopreserved, and thus it is a relatively straight forward process
to prepare cells for immediate supply. At the moment, the
RIKEN Cell Bank possesses more than 2,600 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.

2020FE DRR

Development of Technology in 2020-2021

FEFERMNIPS MBRDE R
SRR D BT LTe N T2 REM Y (induced
Pluripotent Stem cells: iPS i) 37 Fefifrid. ARl Amist
TEITH LW =D 2 F<EIAN AR TH O, (IR BE
32012 4R/ — VMR FEEZE Uz, BN N
OE. BT IV —T BRI Uiz iPS HIRZICBE 95 R
THE— ORI 7RI LT, Z D% « 2B RMLT
W5, PSR, BHAERERERKIBTDOHEET, &
BIFEADISHBIHENTOS, BlIZIE. IKRRRED
BENSUAREZIRINT B EIERARETH DD, BEOD
B REHIBESE A 5 iPS MIFAZ T L, 2 D iPS HIiE M 5 ik
Mz OMEAE) $nud. e NREBTT VARG
& UTHBEN IR B S0 3A t E TR T2 2 e ]
HETH D, Flz. e MEERRNiPS MR Z 7RI %
WKHTzoTld, MEZHRMELIZEZDEKRERPEDDT
HHETHD, bz e MERREN PS HIfgOMICE
FERIE IR —BICHTEEN TV AN H B0, ZOF]H
ICH Tz THANERRAELEF OB 2157058 28
FLIEROIODRETHO, ERIERORMEICE T 24
ARTA VBRI, BRRTEHRORMZEMEL TV 5,

Development of infrastructure 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, RAATSARBRIGE, BH#E () LHERR (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. According to the relevant laws and
guidelines in Japan about private information we made our
guidelines to provide the clinical information, and we are
providing the information to users who want to utilize them.

2020FEDFEYIR
Topics in 2020-2021

2020 FFIEEA L FAEL, ShhBi<aar v AILA
(COVID-19) 12X B/ F 2w 7id, FEAEMT L OMEF
MEO BB R U IR Uz BRI N 7 SR LT
W HIFEMRE COVID-19 B ZRICIE TN, Rt LS5
NFEMN D> (References) o

The pandemic of COVID-19 occurred at the beginning of 2020
and is still prevailing around the world. This pandemic is
strongly indicating the importance of researches regarding
infectious diseases. The cell lines we provided have been used
for the researches of COVID-19 (References).

References

* Cell name: LA-N-5 (RCB0485), Neuroblastoma cell line
Paper: Histone deacetylase inhibitors suppress ACE2 and ABO
simultaneously, suggesting a preventive potential against
COVID-19.

DOT: https://doi.org/10.21203/rs.3.rs-82283/v1

* Cell name: SP2/0-Agl14 (RCB0209), Mouse myeloma cell
line.

Paper: Potent mouse monoclonal antibodies that block
SARS-CoV-2 infection.

DOIL: https://doi.org/10.1101/2020.10.01.323220

* Cell name: CACO-2 (RCB0988), Human colon cancer cell
line.

Paper: SARS-CoV-2 variants with mutations at the S1/S2
cleavage site are generated in vitro during propagation in
TMPRSS2-deficient cells.

DOI: https://doi.org/10.1101/2020.08.28.271163

* Cell name: MDCK (RCB0995), Canine kidney epithelial cell
line.

Paper: Survival of SARS-CoV-2 and influenza virus on the
human skin: Importance of hand hygiene in COVID-19.

DOI: https://doi.org/10.1093/cid/ciaal 517

* Cell name: 293T (RCB2202), Human kidney cell line.

Paper: An infectivity-enhancing site on the SARS-CoV-2 spike
protein is targeted by COVID-19 patient antibodies.

DOI: https://doi.org/10.1101/2020.12.18.423358

* Cell name: RAW 264 (RCB0535), Mouse leukemic monocyte

Cell Engineering Division

cell line.

Paper: Saxifraga spinulosa-derived components rapidly
inactivate multiple viruses including SARS-CoV-2.

DOT: https://doi.org/10.3390/v12070699
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EFEDERRFIREERNDELICKY), EbSIUBLADEDLS/ LEFIDFEHREN, BXTELRERIER
TNODOHB, &fe. RRITERLIT/ LEERINIE. ARNRETIEMDERZRINICHEKLT:, TNSDER
ICEDWT BRESEKRCEEDRERFRER. BRERRE. BIXK. BPENODELEHE. RIEORE - #
(LEDEELGFEZRRTDMREREI HIED . FMHNEHRNITROENTVD, INSDHARTIE. &ikin
THOMFARRGEGFHROEELINTNS,

HETIE. eb. BMEIUHENBROEE, DOBEAGEGFMHZERNDHRIZ 1 =T HSUEL. Big
FREEEEZITV. EROBRUEZERALEREORVHAEMEIELTERMRBHELTNS, el N4V —
ADFERRED - HDHREMEZREL TS, INSDFENCEKY, BERFMAED ST/ N—23>J1)—
A/ N=23aVETCORLVBHFOMEREORRICERISTLEZBIELTLS,

Enormous amount of genome information of human and various organisms has been accumulating
due to the dramatic improvement of the DNA sequencing ability in last few years. In addition, rapid
application of genome editing technology has increased varieties of organisms dramatically as research
materials. The main approach in the life science is now based on these advancements. Cutting-edge
and ready-to-use genetic materials are essential in researches to elucidate underlying mechanisms of
sophisticated biological phenomena, to discover causes of diseases, and to develop therapeutic
methods and drug, rapid response to infectious diseases as well as to solve the environmental
problems.

The Division collects important and valuable genetic materials of human, animal and microbe origins
developed in Japanese and international scientific community, and distributes these materials to
scientists after rigorous quality control in order to ensure the reproducibility of experimental results. We
also carry out research and development that facilitates the use and application of bioresources. By
these activities, we aim to contribute to both the basic academic research and the innovation for

improvement of human health and environment.

INAF)Y —ADYE {777 - 1= it

Collection, Preservation and Distribution

(1) B FHHONE

WrEBa 2 FRECHER U, NS DR - DESEREBE O bif
FBEDFE LR IE PR OIUEZTT> TS, T 26 £F
DU, ER&FTHI 181,800 D& LD HI S HANZEEH D
fham szt Uy B MR 2 B FE L T2 1,420 %2 O BFSE
FHICHFFUHANZIEN U, ZORER, FEEEHILD AR5
LTRSS A T2 AN T2 W /T 15 FEF DB - A5

A/ R=2 a3V \OHRE AR TELHEZ DIV — A2 FH
FELTW R Wz, FFEEIARZY Y —XEUT, BYLZAWSE
PR R 2o 2 o 2 — 0 = g s iE . Frilifdisg e
CIERE RO HEE 2 S ESOWEE T N —TH R LUz,
EZTMEOAELT, EERARLICBOTEIANT7
V— RN L T E D2 Y — T3 % mito-SRAI
(X 1 ; Katayama, H. et al., Cell, 181(5):1176-1187, 2020)
BB RT OEER NI KB RE TG T2
TBDN Ry RV E A —F o ickoTHlfITE %
AID (Yesbolatova, A., et al., Nat. Commun. 11: 5701, 2020) %
THhb, Fie. HXSHEZZEY I (MBLELD) O

EEICK ST, 88FEIED CoralHue™ HEIE R /187G )Y —

AMEFFEEN Tz,
INETOMFEII =T OHERETIFICKD, EInT

WMRIOFEUT S FERE 2 HARE TIC 3,813,700 BRISIE L 72,

(1) Collection of Genetic Materials

By comprehending the research trends and the needs in the
life science community, we have been collecting valuable
genetic materials developed by Japanese and foreign
researchers. Since 2014, we have selected articles written by
Japanese researchers from about 181,800 scientific papers and
have asked about 1,420 Japanese authors for deposition of their
materials. As the result, many of bioresources have been
deposited to us. They will be expected to contribute not only to
basic sciences but also to the development of medical sciences,
drug discovery, and development of diagnostic technology.

Some of highlights of deposited bioresources in this fiscal
year are as follows: mito-SRAI, a fluorescent sensor that can
quantitatively visualize mitophagy both in live and fixed
conditions by Dr. Miyawaki Atsushi and Dr. Katayama
Hiroyuki of RIKEN Center for Brain Science (CBS) and Dr.
Hioki Hiroyuki of Juntendo University and their colleagues
(Katayama, H. et al., Cell, 181(5):1176-1187, 2020), AID,
controlled protein degradation system with plant hormone,
auxin by Dr. Kanemaki Masato of (Yesbolatova, A., et al. Nat.
Commun. 11: 5701, 2020). With the generosity of Medical &
Biological Laboratories Co., LTD.(MBL), 88 items of
CoralHue™ fluorescent protein resources were deposited.

By continuous support from the scientific community, genetic
materials have been accumulated to a total of 3,813,700 items
by February of this fiscal year.

(2) EFMHOMBEERE

WMEIAZI =T DB ARz G T 52803, WFFEK
ROA EF IO R Z A HEE T 5, fMDHFZE
EDBRFEUIBE MR ZZOU TR 5720, WEMR
BRI BEREAT VT THB, BIEFEIBAFETIE. WE
THERRL., EBROFIRMEE LU Y — X D2 D
ko gomn FERILICEBL TV, IVEL
LFpRlE, RS R, HRERTEL. Rtz Z
FIARICHIMREE R, ARSI O M EME Z I LT
W5, IREEFONALF) Y —ZDMEITHh D DB REA.
TRETEHROBEM - (EIE, SHWEMEBERREZ Y7 TRML
TW5, EELZYY—ZITIFH10%ICiHD (v 2RI x—
vay, BUEZ, [HHEROBVIENE) BEELTV S,
T2 =T T, FIHTNTWRY Y —RIC
BIZEROZRKMLTHEEDTHH, BHAEZIF TR
HRFEMETHD, EINIUSTIZEE. 5. RO
10% DEEKICERENTWETEEER TS, IELWIY—
ADRERRIATREL T 5728, YR TIIRERBED DY —X
DFRDZRIEL, BIEDARARETH 72V —RIEHFRLT
W3,

Gene Engineering Division

(2) Quality Control of Genetic Materials

Sharing genetic resources in the research community is
necessary and useful for accumulating research results and
improving the efficiency of scientific researches. In order to use
genetic resources developed by other researcher without any
concern, quality tests of them is indispensable. Our Division
provides materials with ensured reproducibility under rigorous
quality testing to contribute to the quality and efficiency of
scientific researches. Deposited genetic materials are examined
for their growth and then preserved under frozen condition.
When request comes, the quality tests such as restriction
enzyme mapping and nucleotide sequencing on the requested
clone are performed. We have posted in our web site the
announcements about corrections in quality and relevant
information of distributed bioresources. The results of quality
control tests are shown in the web catalog. In our records,
approximately 10% of collected clones have some errors such
as contamination, mis-identification or with wrong information.
These errors reflect the fact that 10% of resources used in
research community contain errors. This is a problem not only
in Japan but also in the world. In other words, 10% of time,
effort and funding are wasted because of these defects. To
provide only authentic resources, we have corrected errors when
possible or have removed resources that were impossible to be
corrected.

(3) BIGFMH DI

WETIE. EMREIETD80% %2 /1/N—"F % cDNA 71—
V. RUA, TEY—FRYE YAHIIV, AZITLA
AVYDEST/H—2 XTURA, Fvb, ZH-VP)L, avds
IINTOT ) LOZE 2 /1N—35BACTU—, HH
B2 KL S. pombe . i AT Thermus thermophilus @ ORF 7 11—
Y MR Y — AL TV, R DEE T DI 0—
N3 Y B FRE B R — (https://dna.bre.riken jp/ja’kensaku)
*®, KEGG (Kyoto Encyclopedia of Genes and Genomes) %z /T
LTHMERTZEDAHETH S, iz, Wbl R—2—IC
T 2HEEX NV ERUCIVY T2o—EDru—2, &
BFRENTZ— 7/ LEKR CEIEFEARTIAIR
Ju—VERSHDOVY—F Y — )L ERHELTED, Zh5
DIEHRIFYV Y —ARFRAR— D 2R THZEa 2 =T ¢1CIA
JTRIELTVS,

SR, MRERZ 2 D2 B TRIETE
bFucci, XA R T 7V —ZEBMNICAA—I VT TES
mito-SRAIL, W =UFiE 2 M Ic kORI NIZL Y F U1
ANT Z—DIRFENREZ ol FiWT, 7/ Ly b —
7 7aYr7 ek cDNA 70— ORI Y — A, Za—
SV RBR T RED DDA Z— AN/ I\DNA
THO. LUEDRF B ORI 8 EZ Tz, T T
1,000 DML VY —AZ ML T2, TDIBKIZ0% 13
BNANDRMETH B, 20204FIE, 1 HARKTIC23 I
RBHL TV,
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Activities in the RIKEN BioResource Research Center

Healthy, Neutral condition

TOLLES YPet TOLLES

Autophagy

__d

SRAI

SARI fluoresces yellow by energy
transfer.

H1.IA M T7I—%FEE

Mitophagy, Acdic condition
TOLLES

SRAI

SARI fluoresces cyan due to degradation of YPet.

QICATRIL TED T —mito-SRAI (BL FEHZS PR AR R E g > 2

—DEHBEFLE RILBERELIBERERFZDHER L)

Fig.1 mito-SRAI, a fluorescent sensor that can quantitatively visualize mitophagy both in live and fixed
conditions (Dr. Miyawaki Atsushi and Dr. Katayama Hiroyuki of RIKEN Center for Brain Science (CBS)

FREMICHIET 5~ —A— B AHERiPS HifgicE
AUTHIfaRk 7z (B8 LTz, MIAARARIBAR 2= K U iPS Ml & %
FRMEfRAT PR T — L & A CHIRE (LI D B R B ORERR
EERZITWV, TNETICIE MR FOEAMAET, a0y
{LIRBEICIS UTex —H— BT OREZ R L.

FRL 26 LR SHRERENYIFAFEE L HPE LT, CRISPR/Cas9
VAT LR LT MRES T A ERLTE R, IhnE
T/ w7 I RER, /v iA ViR 15 /b2 F LT,
/w77 b A DWW TS International Mouse Phenotyping
Consortium D—ERE UCRBIREITZHED ., HRT — 2 IR
FENTVWB, HRFv—IVRA - US—tk e OFFEFIE [/
LARES T ADRRINEF R B X OB EREICEE T 20
ST EHEBIMUTEMBAFICES DTz, /v I 7T MK
DBFEL G BBIETICOWTIE, AV Taa /v o7 ok
S UAGRMZVEH T 2T DERN RS TR AL 2T L
TWoo TORBRO—EI, EERENWFHIFEE OIKEF R RIH
FRELEHIT, RNZT/ LRETEORFICE T %5

Gene Engineering Division
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Members

@ =R [Head of Gene Engineering Division]

=EHET Yoshihiro MIWA, P

h.D.

O (%2 E [Senior Research Scientist]
FHE B Takehide MURATA, Ph.D.

OBHFZEE [Research & Development Scientist]
FRHY 7] Koji NAKADE, Ph.D.

OFAFH:AT [Technical Scientist]

B2 || BBAER Shotaro KISHIKAWA, Ph.D.

O77=HIVAZ v Il [Technical Staff Il]
ALK F4EEB Yukari KUJIME
BB[E F&EA Chitose KURIHARA

& ELUTHELE Mi IS. et al., Methods 19: 30328, 2020 ?g
L and Dr. Hioki Hiroyuki of Juntendo University) FRLIE Mizuno IS. etal, Methods ) 25 FF satoko MASUZAK -
il e EEE Nobuatsu NAKAMURA, Ph.D. 4
u . Disease specific iPS cells are expected to reproduce A E 5 — Kenichi NAKASHIMA, Ph.D. 2’2
S ﬂzr‘-ﬂ- X i i iation i i TEZF &< I+ Megumi SAKAYORI £
- . . . pathological features by differentiation into the symptomatic cells F 9
(3) Distribution of Genetic Materials 12'020 i 2%2%)2%5 /71 in culture conditions and will be helpful to study the molecular EI8 A — Shunichi SASANUMA
We have comprehensive libraries such as cDNA clones opIcs In - hani e di dovel P 4d i] N ) A BFF Yukiko TANIGAWA
corresponding to 80% of human genes, EST clones of mouse, A S R ) B2 B N araz Mz mechanisms of disease development and develop tRETAPEULIC 1
L X dCi ntestinalis. BAC 7%Fgoi*ﬁijD%W()DZ‘_\KE@,@%fJ j(?(FIU#:#:ﬁf; methods. Furthermore, utilization of the iPS cells can be O7 2% [Assistant]
common marmoset, Xenopus and Ciona intestinalis, WEROIEENRIRE NIz, 8 A2 7 HDOEKHEMZRIEZ DS accelerated by the establishment of methods for visualizing F8F AT Kazuko UENO
clones covering almost entire genome of mouse, rat, Japanese FITHEBIC SO TN T, FEHRITIIHIEL % difforentiati Fliving colls. We I cooted markar |
macaque and Drosophila, and ORF clones of fission yeast S. DLNNCEIETZHTENTEIz, RBEL T, Faisg ! erentlatlo.n stat.es OF HVINg cells. We have tr.ans. ecte fnarker OEEMZESE [Visiting Scientist]
pombe and thermophile T. thermophilus. The clones can be AV =270V R T 0 S L T M9 % genes rfeportlng dlff.erentlatlon or undifferentiation states into S A Jianzhi PAN, Ph.D.
searched in our web site at https;//dna,brc‘riken.jp/en/searchen ﬁﬁﬁ‘lﬁ‘?/fll/;(&(})\%(!@%@/f}bxj U ‘/—Xm}ﬁblx Emﬁk human IPS.C.SHS derived from healthy donors l.)y CR.ISPR/Cas9 .\KQ%E[A 777777777 Sfﬂ 7777777777777777777777777777777777777777777777777
and KEGG (Kyoto Encyclopedia of Genes and Genomes) 2EREFELT D TE MNEEYAIVADY Y — 2SO | HERIR genome editing technology. By the collaboration with the Cell IEJZJ Ilﬁﬁﬂgaep:syhi:iASEGAWA -
database, Furthermore, we provide cutting-cdge rescarch tools 511 M EIEHIRMELT, &L ABEFOY Y — A0 Efil Engineering Division and iPS Cell Advanced Characterization -3 Bt TSECATA e
) T . . . LftdB o7z, and Development Team, we have established so far 39 cell lines o _ T
such as fluorescent proteins and luciferases incorporated in : o i o /= hR A<~ [Part-Timer]
reporter vectors visualizing biological activity, expression expressing a respective marker gene under the differentiation HA BBiL Terue FURUYA  AREB &+ Hitomi HATTORI
vectors, plasmid clones for genome editin’g and gene Our activities were deeply affected by the infectious disease of conditions. iﬁ }:‘g?%Ma”am"HlRAGUR‘ iﬁ% E{Z;Atwko KATSUYA
s . . ) Akiko KIMURA R Ryoko MURASE
1 SARS-CoV2 f half . Aft
transduction. We also dispatch their information via our web nover coronavirus ( . 0V2) in former half year . L ) FRE #% Midori NAKAJIMA - BRI #5F Yuko TAKAHARA
site resumption of our services to the regular level on August 27, many We have been participating in the project of the CRISPR/Cas9 1t #&F Ayako TSUJI L+ S8 Miki YAMAMURA
In t.his fiscal vear. frequently requested resources are the researchers use our gene bank and our activities recovered to usual genome editing mutant mouse production together with the Experimental
expression Vec};or (;f th:lFucciy a f(lluorescent indicator of cell level. The proposal “Establishment of the base for bioresources of Animal Division for last six years. We have successfully generated 75
cycle, mito-SRAI, a ﬂuorescen’t sensor that can quantitatively human pathogenic viruses” by a group represented by Nagasaki strains including gene-knock-out, point-mutation, and knock-in.
visua,lize mito h,a both in live and fixed conditions and University was accepted as the National BioResource Project. We Knockout mice will become available after phenotypic analysis by the
.. phagy . . . started development, collection and distribution of virus gene International Mouse Phenotyping Consortium pipeline. To upgrade the
lentivirus vector plasmids developed by the late Miyoshi . yping plp i Pe )
Hiroyuki. The next was placed by comprehensive genome resources. genome editing technology, we have collaborated with the Charles River
resources.such as the Genome Network Project Human cDNA Laboratories Japan, Inc.. We have been continuously trying to improve
clones, cloning and gene expression vectors, and microbial ZOZOEEGDE}F%EE%G)&% efﬁzl.e‘ncy lfir gelx(le knoc.k-lr; thj: fead us. t(1> accelerlate prod.uclztlon of
genomic DNA, which accounted for about 80% of the total Development Of TGChﬂO'Ogy in 2020_2021 con 1t.10.nf1 nock out mlce. or the esser‘ma or near.y essentia .genes.
number of distribution. We distribute an average of about 1,000 Our Division has been carrying out plasmid construction, production and
. . L FRERFEAYIPS HIFZIE. BRVOMIRICbER, vy —L T purification of guide and Cas9 RNAs and genotyping of candidate
genetic resources each year. About 30% is provision of e _ N . N _ . ) : v
. . . JRREZ LT B LT, RED D FHREIRRR 1A EIEDRFEIC offspring, consistently. We published a paper on development of the
overseas. In FY 2020, genetic materials were distributed to 23 e e N . PN
countries by the end of February WA DTEMNARENT WS, S5, EERFMABO IR effective gene editing method by collaboration with Dr. Mizuno and
' EZFEETENG, HRDERICKELEHF G595, 2T THL colleagues in Experimental Animal division, RIKEN RBC (Mizuno IS. et
(&, CRISPR/Cas9 7"/ ISR 22 FHV . 70 (L ROEIRREIS al., Methods 19: 30328, 2020).
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Moriya OHKUMA, Ph.D.

HEIE, FilT - ARICEECHENEROBREREZOFFRADBEZENELT. #E--7—F7 - EFK
EDERGEHENERREL, FIHBRDODHDAZREDRRDIHICZ—ADF L RIFEBRDOHAR
ICETRHEN IERZH T, HRARRKEZDELLN\AF)Y —ARHFEEREHEL TN S, FRM
£V —ADREPHENDRRSLE - BERM. HEMEY - #IBHMENORUER - BRI G LED
FENGTHEN) Y —AEEOEKIMAREMR LTS,

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 symbionts and yet-uncultured microorganisms.

INAF)Y) —ADUNE - (777 =K

Collection, Preservation, and Distribution

1981 4 IC JCM (Japan Collection of Microorganisms) & L
THBUTLOR, H=id. BEHE. FLEEEZ GO Sl

S - RSB . MRRREBRIEAE . 77— Gl
BERE, SRIRE R E SRR Z X5 e LT, WA
RLOULEE « (R1F - B EH - RIHE2ABEL TV 5, B
TEERRIC, TERBE) & T D7z DS DML
VIR OEIHICE R ZHT TS, Fatiba4y
V—=AT70Px7 b [—RMEY ) OB E LT, 1
WAL OIZERHFE DB 2R L DD, iR mE/KHEDHY
Y)Y —A B LT, Al - B ORBICHIRT 52
EEDHEL TS,

Since established in 1981, JCM collects, preserves and
distributes microbial strains representing a wide variety of
species of aerobic and anaerobic bacteria including
actinomycetes and lactic acid bacteria, extremophiles, archaea,
yeasts, and filamentous fungi. JCM has been focusing on
microbial strains that are useful for researches for
environmental and human health science. JCM has been
engaged in the National BioResource Project of Japan as a

core facility of “general microbes”, and aims to strategically
establish biological resources of the highest level in the world.

(1) MEDMARDUINE
2020 fE I, 19 HEDSEE DOMEYIM DTt 22
Tz, TNBITE. NAFTARBREB YL % /7R d
DMEY. EREROVENRRICEMED HEDRED
WRICERZARBD. e FOEEMEYRFHFER M
iz &7z 59 MAEY R E@BEOMITITEHAEDMNE
FNd, EERD 7 ELLEDNENDSDEFTLTHTz,
WETEINETIC, MEYREOMELREHTHS
[RLUERR | & Z IS HIR T 2R DU Z BRI HEE L |
KRCHIE « 7— 37 - BERF O EHERR O B i T T U Evk
EOHNZFENT VD, HEEMRIE, B REIROE TS
WHRITENTBY, (HflifiomWENZYY—XTh
BB, MEVORBIIZHEENICH DD, ThidEA
BRER o T2 L BRI FEL TV AT EICK
%o R ORENE) Y — AP Y RICEMINT
B, LB REEOERICE EEAEEERIZL TV,

(1) Collection

JICM annually accessions a large number of microbial strains
deposited by researchers in various countries. These
depositions included strains very useful for researches related
to environmental and human health issues, such as degraders
of biomass or environmental pollutants, species involving
carbon or nitrogen cycling in ecosystems, isolates from
commensal or symbiotic microbiota associated with human
body, and value-adding strains for fermented foods. More
than 70% of the deposited strains came from abroad.

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

(2) MEMMHEORTE - REEE

N LT MAEIRRIE, IR AMEYI OB R, S
IRERER, rRNA G FBCH OIRHT I K ORI L2532 AR
HREMLTND, ME10% %282 5% AEMT.
ROBDEZ Z GO EEENRHEEN, 2DS5BOF
B BIELTBE - RELTWVS, chickDd, EEMER
PR EMAE) Y — A% R B2 08 EEsh
RILICHRZRIZL TS, £z, MBI XTI AVIDME
BIHAE T35 5 1S09001:2015 DFEAE 2 kT ESE L. F DR
AE R COMEEARRICEDEEERBL T, SWEHEERS
BI=DITBDT NS, IELT-MAEYIRRZRR, wikkE,
WS RE 7 L O 2 O MREEE W T2 2 F R 3
FrREL TS,

Microbe Division: Japan Collection of Microorganisms

(2) Preservation and quality control

On receiving a deposited strain, JCM extensively checks its
viability, purity, and authenticity. Over 10% of strains
deposited to JCM every year 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 applies two preservation methods, freezing
and freeze-drying, in order to maintain microbial strains
safely and stably.

(3) MEMF DR

JCMIZ, 930,000 DMEYIMZFE L. EHF4,000LL LD
AR LT WS, 2020FE13 33 IEANREEL, £93
ENIENA, K2 BXEFEBEADRMTH D, MEDRT
DELDORHIEET —ROMAEYIEIITCE EE R AERR L,
RO 7T 2L R BB UEDORGOLE->TV S, RIEIC
IS TR R UTIREE LB M, DS/ L
DNA LI BRCE LT MR E L HETRMIEL TV S,
WROMEMREFRIR Ulziiscd, B 500 ML EWREE
N3, HEHFIEEF TONFFIICE UZEDMEYIH
RSN TV,

LRETIE, WEYHRORRMER DR, FEER,
) LIER, MEHRERIR U e S TR R S e
FUSGA Y DHEAT TF—ER—=ZE UTNEL, HEEE»
L5, BIGEHRCBER G RSN S EXNCBI T —X
R=RZBIFBHYZED)Y—ADY 2T R—=I DYV IEL7E
HIETWB, INSDOERIE, VYV —ZAOFRZIEET 513
MO T VY —=2EFATMEOENRA Ficb DM %,

M1 E:REZZRTTOWENMKORE £ RIEBOWMEMKORIEIFIRD

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

distributions.

B EILISHR E

26

RIKEN BRC Annual Report 2020~2021

RIKEN BRC Annual Report 2020~2021

27



TR LIS HFR a

(3) Distribution

JCM now holds near 30,000 microbial strains. Every year,

more than 4,000 strains are distributed, and 30% of them are
distributed abroad. This year we distributed JCM strains to 33
countries. More than 70% of distributions from JCM are
those of type strains. JCM also distributes microbial genome
DNA in collaboration with the Gene Engineering Division of
RIKEN-BRC. Using JCM strains, 500 or more original
scientific papers have been annually published in these years.
JCM strains are also used in up to 80 published patent

applications annually.

2020FE DR

Development of Technology in 2020-2021

DUR QWMWY Y — ABHE O RESE - S FEIC O
ATV,

(1) BRETEARFROWIFUCE T D HHIM Y)Y — A DR

@) 7/ LIS s OB E . MAEM) Y — DN
AnfiffE oD ra) t

) PO A « [FE - B E PN, VY — AR B
HEATDHHFE

(4) BERTEEY) - SUERAY) Db Bl & B B o
7

HUBREREE> AN DI 20 M), ARERERED
WA IR OMEY ) Y — AL LT, &R - 4
FEROMEYI OB ORAEMEY 2. NS OIFZEEL
HEHDVIFEDEEL, RO - AE 21TV, B
ZROPEZIRBEL TV S, B LIeMEMkRO T/ L
Bl SISz R 5 LTS T — 2N —RAE D S IE A B2
LTV, Xio, KOREEDE WD T RN
BEERSE DN, > 27 V)V TDT )/ Lfgh i %
M UTZ#ER 2 DI EY O BRI 2 L T\ %,
GOHEET, 7/ LRIV Y — A DR 75 E £ i
HERL TV,

We aim the followings as our research and developments.

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

(2) Addition of values to microbial strains with genome
sequencing and other studies

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

(4) Development of analytical and handling techniques for

microbial symbionts and yet-uncultured microorganisms

As new microbial resources useful for researches of

environmental issues, health science, and others, we isolated
microbial strains from various sources, identified, and
proposed a number of novel species annually. We determined
genome sequences of our microbial strains in order to enrich
their information. We inferred highly resolved molecular
phylogeny, investigated structures of microbial communities,
and analyzed single-cell genome sequences of yet-uncultured
microbial symbionts and predicted their function. We also
have several international collaborative publications for such
as genome analyses of JCM strains and introduction of strain
holdings of a group of microbial species.

2020FEDFEY IR
Topics in 2020-2021

Y CE O Z L OBRA R EIN, ARRIE
BBMNHSMCENDDH S, WEBREDERENTHS
HFE, BB HICAIEE L CERZICEEITHY,
ISR OE NS EMRFENSEYIREZN, HAEICELTIEH
FOEHENTOW AN ST, BFICE-ST, EFEOMBEEN
ICHETHMEN L HESNEIIICESTERD, &
INTE MortierellaJ& (9 L7 7€) OEFEOHIKEAICA
49" % Burkholderiaceae RIOHIE XL ERDHN TN B ED
DUEDTHB, SHELZ, HEMEZED Mortierella &
DEH 60 kUL L2 IR K ZZ OIS IV — T h H&F VT
VTV —=AELU TR LTz, TNEDIRND Mortierella
parvispora JICM 32028 5. MR ELAME Mycoavidus
sp. ICM 33615 WD BESN T/ LD EENT VWS, %
7z« Mycoavidus cysteinexigens JCM 30646 &l el A+t 42 Al
HELTHBEENTT /) LR Eh, ZOEETHD
AR 72 R E B TR T B Mortierella elongate ICM
30264 BAFREVCEE, FIHATREICL TV S, TNBIRHE
HOMRNIEDMFUCENT) Y —AE LTINS,

Symbiotic relationships between animals or plants and
bacteria have been extensively studies their beneficial roles.
Fungi are widely distributed in environments having
significant impacts on their ecology and showing great
potentials for applied science, but they had been mostly
neglected for research in symbiosis. In recent years, bacterial
endosymbionts have been discovered in various fungi. Above
all, family Burkholderiaceae-related endofungal bacteria
(BRE) associated with fungi in the genus Mortierella are one
of the most widely observed groups. More than sixty strains
of BRE-harboring Mortierella have been deposited from a
research group in Ibaraki University. From one of these
strains, Mortierella parvispora JCM 32028, the group has
successfully isolated its BRE Mycoavidus sp. JCM 33615 and
characterized its genome sequence. Another BRE isolate,
Mycoavidus cysteinexigens JCM 30646, and its fungal host

Mortierella elongate JCM 30264, in which the BRE was
removed from the cells, are also available from JCM. These
are useful bioresources for research in symbiosis between
fungi and their endosymbiotic bacteria.

2 EXEH ETOLyZROIO-—%2FRTS
Mortierella elongata JCM 30264

Fig. 2. A rosette-form colony of Mortierella elongata
JCM 30264 on an agar plate.

Microbe Division: Japan Collection of Microorganisms
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Activities in the

RIKEN BioResource
Research Center

Integrated Bioresource Information Division

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

related big data

Three programs to accomplish our mission

» Wider dissemination of bioresource data using

7z (http://www.mousephenotype.org & O
NhD. iz, FaY)— YN SE
BHFEF— LR LU T, QIME2/8A TS
A VM, RBFNTEIC K 57 — 2 TH1L,
MixOmics #% &5 & M1 /N v 7 — ¥
(http://mixomics.org) % W72V F A
I A SRRSO T — 2 fEHT DRl )1
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Integrated Bioresource Information Division

=5 WE & @)
Hiroshi MASUYA, Ph.D.

MERGLTIY —ADMEL L] ERENBKIIC, INAFVY —ZADBBZDEBELTHEET S8 IEHR
BRERRARGERTHS, RERWEAEETIE. N\MFVY—-RERBRPLEEDFICLIRAD DRIEN
(CHERIBIHIC, INAFVY—ADKFEIER. 7/ LR, ERIERFO/N\14) Y —XEEERZCRL.
METHRMAREITIEEDIC, €V 2—DR—LAN—IFZRBLT I\ MFVY—RIEREMFRICHKETS.
MEBRAERIE. NA(FVY-RRAREZ—DFRTHB/NAF VY —RERERD—DODELLT. AT

D3D2NDTOTZ LICEVHEE,

(M N\AF)Y—REEBRT — 2R E - EFRZEE(L - EETIRREOH AR
Q@) NAAYY—REBROAZ 1= — a2V —WELTDR—LR—IDIEF
(3) KIRMET — 2R MR U T — 2 el R LT E DM ERAR

As it is exactly said “No data, No resource”, “Information” is an essential element of bioresources as the basic
infrastructure for promotion of the life science. Integrated Bioresource Information Division aims to develop
novel utilities and create new “values” of bioresouces by analyses of bioresource-related big data, and
facilitate wide, effective and efficient use of bioresources for R&D in science and industry. As the one of the
BioResouce Infrastructure Divisions, core activity of BioResource Research Center, we work on the three

research plans;

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

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

2020FE DR

Development of Technology in 2020-2021

N N\AF)Y —ABERFRT — 25 - EFEEL - ¥
TR F DR T

INAFV)Y —ZAD i At & FIiE gz Hine LT,
PNAF)Y = HHE T D EMOFEEB LU, ok, HEL
Zipoedlc, MR, BF. B IO EE LT
TONAFA)Y = AR L KIS Tz @ T — 2R T T
=3y ORREZITI,

B2 X, World Wide Web a2V —3 7 L (W3C) AP
FE LTz WeblC 51 % 7 — X #i &5 O it 545 #E Resource
Description Framework (RDF) % Fi W\ /2 il R o A 7 L 72 4,
RU. BE, RBUOBMICKEMBERILEL T, T—2—
Z T E B ¥R 9% 2 B4 (ICD11). Human Disease Ontology,
Orphanet Rare Disease Ontology, Nanbyo Disease Ontology

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

In FY 2020, we enhanced online catalog system across which
covers all BRC bioresouces: mouse, plant, cell, genes and microbe
enabling cross-search with disease-related terms. This system is
based on Resource Description Framework (RDF) related
technologies which are standardized technology recommended by
the Web recommended by World Wide Web Consortium (W3C).
The system helps users to reduce inconsistent spelling by input
completion using multiple sets of disease-related vocabularies:

AEOHRERRIE THERE— AL U= (T {EY)Y—R%ER

SR R R OING D A
World Wide Web 24—/ FZA(W3C)h%E L 1A=/ b, GET, LR EIBER
T:Web_l:?f.iﬁ‘HﬁNﬁﬂ% I};L’source FHRIFL, BREJSHE (ARHE) $52kT
Description Framework (RDF)I<&J3%, 1L AT A E R - ANSEORERERRR (R, &,

F O iR, Mammalian Phenotype Ontology 5 ) &K Bi71  [SERCamiss 222 su cal it BRI A TR
RN HCLITED, CNBI o TINA itk sesrmnor s SRR (@ o)
B, BLXUERRBELICKOHEL, 22— —ANIcXB £ PR, L s
FAVEIINL T, AU C LA TS, B N Ve T i e

Fie, WHEENDEIZARAILOBE SNy IR/ L HRA I w;w;-i::‘g:&
LT —BZN—2"MoG+" (£ TTR) DAY TA Y RF2AY I o s
rORFYLZIToTZ —— o m i mishiEe

. . .. it = [ mE ] ®
1)Data integration and standardization P ‘—;'}’ffﬁﬁ’;ﬂ e
]
= ARt s— TEE T REFER o ST AT RDB

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

o £HNFLHRUEBLHMREE T YA/ —RIRHESLY ., FHATHHH TR
) /:vrf;ﬁ*ﬁ}éjgg}fféﬁa DEVITEMHTL. HRAOFILERRFEE - BRL. / 4)—20HL
L ]

« Collaboration with medical data

Resource Description Framework (RDF)
-related data integaration technologiem
« Participation in global data standardization
integration in the life science . L
Expansion of existing program
~_

Big data analyses of genome, disease & {75 7z,

symptoms and images to facilitate

novel use of bioresources in wide . .
research area (e.g. health expectancy, (3) Blg'data anaIySIS

Expansion of use of 2. Improvement o
it::’r:;“n:‘:z tbg’f homepage contents
: Expansion of existing program

resource catalogs New program

and advertisements \_/‘—7
Collaborations with:
. " i -~ Pathological
. RIKEN-centers including AIP .-.. -
Database Center for Genetic

R ]
Z 55" Life Science

Creation of high-value added bioresources combined with information

help to solve human problems

International Statistical Classification of Diseases and Related
Health Problems (ICD-11), Human Disease Ontology, Orphanet
Rare Disease Ontology, Nanbyo Disease Ontology and
phenotype-related vocabulary: Mammalian Phenotype Ontology. In
addition, we also enhanced online manuals of the mouse genetic
variation database, MoG+ which is expanded version of a genome
database transferred from National Institute of Genetics in 2019.

@ N\AAVY—REBRDIAZ2 =7 —3>Y—)belLT

DR—LN—IDILTE

INAFVY =AW BT, Web X—DIEHULIY 1%
BERILTO B, WAV —AREE S Z—DY 2 TH A |
ZLGEMNCHER T B bIc, SRR, RS, REIN
FOHZOZ—X, I, WIRICE T 28 MHRER iR
BINAAYY—ADENEL, B im) Y — AR =—XIJEA
%30TV REZITO. DRI2EEE, BiFEY =Za—7)bL
7eBRCA—LAR=IIOWT, RO EH T, FIENE
EEDBIDOEE, LFa2) TR, TRV —AKERYT
" 7o AnT SR o7 it FIHEANDA—)L
Za—AREIBMUTHELZI T, S A7 LSBT LA)
RlbzKBLLLI, fIEZTIToT, &I, FIFEE - F—LDK—
L=Vl 1751,

(2) Homepage contents

For the dissemination of bioresource information, the website
plays crucial roles to promote uses of bioresource, by
carrying resource catalog, documents and advertisement of
resources to potential users. We operate workflow of
homepage maintenance and development to provide
homepage articles to respond to the social needs (e.g. disease
problems, healthy life span and food production) and to
research needs by proposing bioresources which can be used
in the researches for solution of these issues. In FY 2020, we
operated BRC homepage which is renewed in 2019 to update
articles, modifications to improve usability and security
maintenance. We also operated update of mouse resource
catalog, analysis of access log, supporting Divisions to
circulate mail news to bioresource users.

() AR T —2EFEM KU T — 2 AR IiTF O
RRH

FliR DE T T — 2RI K B Wi T 75 L i RE P IE Rk O
FHZRAP, TOHSTEHZHEE, BIOKBIRT —2Ic
DLEBINTE T 22 e LTARBIR O] % HIF S
7 — 2 BRE) L e fl ) ORBRRERZ o84 5L 2 HIEY,
o f gt 4 £ 1. BRCH £ i 9 5 International Mouse
Phenotyping Consortium (IMPC) ™\, E i A7V —=>7 7z
DI S5 IR V=T DF =234 2170, THIZKDBRCO
B UIeT =213, Bl 103 Fif, 82,603 7 —2RA VM eko

3. Big data analysis

disease and homeostasis)  'We try to discover novel biological
functions or principles of life systems

.{ applying large-scale data analysis

Nt technologies with mathematical

Integrated Database of Clinical and analySlS' We also try to introduce

Genomic Information (AMED) new practical technologies such as
European Bioinformatics Institute deep learmng by which computers

[ oo J&25 National Bioscience Database Center may give a decision focusing on the

different view point from human
decision, in which feature of data are
extracted independently to human
definition. In FY 2020, we sent phenotype data of 55 lines
including late-adult phenotyping to the International
Mouse Phenotyping Consortium (IMPC), in which BRC
participates. As a result, in total of 82,603 data points of
103 lines of data sent from BRC and released form
http://www.mousephenotype.org. In addition, we
collaborated with Plant-Microbe Symbiosis Research and
Development Team for data analyses in the development
of QIIME?2 pipelines, data smoothing using RBFN
method, multi-omics data analysis using MixOmics
(http://mixomics.or).
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Activities in the
RIKEN BRC

150 5001

BUREAL VERITAS
Cenilicatas

Support Unit for Quality Management

1zwiy—4— /R IEE
Masatomo KOBAYASHI, Ph.D.
Sy avEEERE
ISOI3. EFAZE#{Li%4E (International Organization for Standardization) B E I BERE—IRME T, 1S0 9001 IZZHE (<R
TBIRIAVNRTLDIEETHS, 1S0 9001 DEREEIE. EBHBRCHERED/N\AA)Y —APH—ERE—EBLTRETSEEH
DBBTEERIETHELLIC. EBETOEADEE L. FIZEFREDOHRR. RN EREDHOEETZEBRERHETILDTHS,
NAF)Y—RBEEEIZ Y M, 1S0 9001 XX IAV AT L, BENGEEEPHRTREEROEEETHICETREY
HHEHETBTEICEY, NAFVY—RBEDITHBEFEEICEBL TS, 2020 FEIZBRREDI A LEDEETDEBLDIE
SEMMICERES BB ETo T

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

We, “the Support Unit for Quality Management (QMU)’, endeavors to take all possible measures for Quality
Management System (QMS), Total Quality Management (TQM) and Reliability Engineering (RE) focusing the quality
by design. Our activities contribute the “Trust” which is the most important principle of BioResource Project. This year,
we focus our efforts on the maintenance of management system under the initiative to prevent COVID-19 infection.
by design. Our activities contribute the “Trust” which is the most important principle of BioResource Project.

2020 E DpYR

Activities in 2020-2021

(1)1SO 9001:2015 35 EE Action and follow-up visit. The following is the summary of the report of
BEEBEFREETHIL2a—O0— NV ZZXI v U HLEH this audit.
(BVIC) 12X % TS0 9001 D FBALMERF D7z DA%, 20204E9 A (Audit dates] Sep 30 & Oct 1, 2020.
J0HMNTI0HTHICZEL, FEAELOBBETEK Lz, 7D [Standard conducted against] ISO 9001:2015 (JIS Q 9001:2015).
R BELENTCZFOT7r0—T v T %ZF35E7%<L, 1SO [Scope of supply] Collection, Preservation and Distribution of Biological

~
-

teleconference system to prevent the COVID-19 infection. BRC
successfully passed this audit without any nonconformity. As a result, the
continuation of ISO 9001 certification was achieved without any Corrective

7| | H R IEEHEON —\ S8\

9001:2015 DFRGF MR Uiz, R EMEZOMEIIRDOEBD, resources.
¥, AEEIZBYYENROED)E—FTZHE L, [Industrial classification code] 35.Other services, 38. Health and social

(FEAHM] 202049 H30HR U 10H 1H work.
(it A% 1S0O 9001:2015 (JIS Q 9001:2015) [Auditor] BVJIC Lead Auditor, Mr. Chiaki Mizushima (Team Leader)
[BREEHEPH]) /3A A V)Y — A CEYREEETR) OUNEE « (R1% - F{it [Object departments] BRC Director, Management Representative and
(PE3£57%1] 35. ZOMEEMT—E R, 38 BN UthaE¥
(F&H] BVICEARAR /KEHHE (F—LU—4—)
(FEEMGEM] BRC LY 2—E, EHEAENTELI=YE
HIROMRIBTE . WEM R =E
(EREXGHE < =27)V] BRC uuﬁ'?»—-ll VTR
(REDH: R
SRIOFBEFFICB TR AY PV AT LICAR#EA FHEIE &
<, HRBEREHEOREMEIES LTV A EMMAF SN E L,
Fle, YATLI TR AOERIRIL, G ZEATECDOVTERR
FAEZRHET2EKRFRIMRINELATUR, (o CRBAEHERD
#EZ2 5L BICREFEIORUIC BN ERENZEDE W
LET,

QMU,Cell Engineering Division, Microbe Division.

Quality Policy
N BR

o that all employ

(1)1S09001:2015 Surveillance Audit
BRC took ISO 9001 Recertification Audit by Bureau Veritas Japan Co., Ltd.
(BVIJC) on Sep 30 & Oct 1, 2020. The audit was carried out using

X1 ISO 9001 &EH#
Fig.1 1SO 9001 Quality Policy

May 08, 2019

P U P —

O wmmracar -

[Object Quality Manual] BRC Quality Manual 17th edition.

[Conclusion of the audit]

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

(2) MBI R I AY FRATLOREES

WoREL Yy Z—REOMETTE (Fig.1) DR ORRZ 2,
IS—=REA—DFH, AVN—DBEEZITOARIL =Y O]
Btz ot MU R—h2A—DRRIEH T2, ki
DRfFZ DB INTE,

(2) Changes in the BRC Quality Management System

Under the Quality Policy (Fig.1) authorized by the Director Dr.
Toshihiko Shiroishi, structure reinforcement of the Support Unit for
Quality Management took place. Two new staff joined the Unit while
the part-time staff newly employed in this year has retired. In
conclusion, strengthening of QMS structure was achieved.

(3) WFEEE., RURKIAVILE1—

ISO 9001:2015 DERFIF (U A7 K US> FHRROMIER. b a—
XU LT—DRG IR E DERHA) NIRRT 5728
221 1AM 2 Al I T, HE21 RINEEERZ ) E— HLCtD
LTz (Fig2), BEICHIH, —HMOBEN)E—FT—T%
%ﬁ”bm\%ﬁxﬂfé%rﬁbt KGYE DRI mT () X7)
NOHIHREZ DB DA, 7 at XDEHICE T B ERE
DHEFRFIRIZESIHEHE Uiz, £z, BRCEVZ—EICKSE 24
BRI AP 2—2202057 H27 HIC, H25ER IRV
P a—7Z12 B9HICUE—NMIEDEIEL, QMS DEkE DI
SR OZ BRI D 2 FHi A = LTz,

(3) Internal Quality Audit, and Management Review Conference

We carried out the 21st Internal Quality Audit from January to February
2021 using teleconference system (Fig.2). Through the Audit, we assessed
the conformity of the activities of Cell Engineering Division, Microbe
Division and Support Unit for Quality Management with the requirements
from ISO 9001:2015. Actions to address the risks from COVID-19
pandemic and regulations by the COVID-19 Prevention Manual were
also measured. The BRC Director reviewed the QMS on Jul 27 and Dec
9, 2020 (the 24th and 25th conference) in order to assess the opportunities
for improvement and the need for changes of the QMS.

(4) 1SORXIAY M/ RT LR DK TRER

EEEBANRELTVITHBE IBREHE LIFRHDIXY
AVERTFLERMIBEEL EBB4aI BN £
IS09001 BRI R YAV MEEDR ED8. FEFEARLIE Th
BShHB! ISORXIAVI/ATL APEA ZBINCEY
Ht. FARERE ICEREEM L.

Support Unit for Quality Management

B2 1SO 9001 HEREEE

Fig.2 ISO 9001 Internal Quality Audit

(4) Horizontal deployment of ISO Management Systems

framework

The Director and 3 PIs joined the web training course "How to utilize
the ISO management system in the improvement of your
management". We have distributed the guidebook for ISO
management system to improve the QMS activities in BRC.

(5) MMAHMBEEEDNE. KU BRAMOER

ISO # A B MO BASHERFNDO IR 74, NEBEG A B ERSEHTSA
DZE 144, IATA REMZERY O HIERKE 2DV ALV +
O—RAZ# "R LTz, Elz. HRE 18D IS0 9000 27 B AT
Ba—RABEHEIET Lize E5IC. OJITHE R ISO Mk Tk BERE
FHEDHNBHHENDFEMI R IRIEZE L., %k A DE RUICH
DEAT,

(5) Acceleration of Total Quality Management, and cultivation

of successors

We support 7 staffs to attend the Continuing Professional Development
course for QMS auditor. We grew up 1 staff as an internal auditor, and
support 2 staffs to maintain qualification as IATA (International Air
Transport Association) accredited Dangerous Goods Regulations expert.
Moreover, 1 staff successfully completed ISO9001 Lead Auditor Training
Course. We have supported the development of successors through
On-the-Job Training and the active participation in OFF-the-Job Training
such as “ISO Continuous Performance Development Education”.

BEEE A IN—HER
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Bioresource Engineering Division
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Activities in the
RIKEN BRC /

SvaviEENE

=£ /\E ZE} (2w
Atsuo OGURA, D.V.M., Ph.D.

HHMRETIE. EMBRCHEIY—R, FICRBREMELURMRZLVREL YT 7 ICTHEFHERS
TEIHIHETERREERMBREZITI. . INSOEMHPEHEIZIZTITERTNENL

HMESERZTTD.

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

Activities:

I Development of mouse somatic nuclear transfer techniques

Il. Development of microinsemination techniques

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

I 2020FE DR

Research & Development in 2020-2021

(1) FHERRIRASHES O — X T DR F
PR A, RERA <Y A OBRI 2 B2
SHELIURETH B, IR - Bl T oG & DL bl
B DE I TR VRMDMAET B T T BAEH

PEMKO k) DRETHMFH ., BHRELIERE S NIz (KD,
CNSORERICED, HEMERBOT R A RO IR{ LB
ISHEVE B D HBEEIC KO L AF 2 —ENB NS D
IClEoTz, e, —XIERHINATOFRAAZ (G2 <D
B AHEBHICEEDLNTVEDT, REDFROARYE
IBRO—D LR B AIREMAVREE N,
(2)Development of microinsemination

48VEDD TIVEAIEIIL, AIMARGWERTH STz,
(3)Development of reliable cryopreservation
techniques for mouse embryos or gametes

3-1. We developed a sperm freezing method that does not
require liquid nitrogen, special freezing reagents, or
containers, and can be operated by inexperienced persons
for emergency strain preservation. The cauda epididymis
was placed in a 1.5 ml microtube with 20% raffinose and
cut with scissors, and stored in a -80 ° C freezer. Using
spermatozoa after 3 months storage or transfer to liquid
nitrogen, fertilized embryos and offspring could be
produced at practical rates.

3-2. In order to increase the litter size following natural mating
in C57BL/6 mice, progesterone and anti-inhibin
monoclonal antibody (AIMA) administration were
combined. The average litter size increased 1.4 times (8.6
vs. 12.4 pups). In collaboration with Tokai University, we
applied this technique to in vivo-genome editing
(i-GONAD) targeting the tyrosinase gene. The number of
pups/litter increased from 4.8 to 7.3 without affecting the
genome-editing efficiency, thus confirming the
effectiveness of AIMA in iGONAD.

XM.m#EsRELE

Bioresource Engineering Division

methylase during fertilization, a specific siRNA was inject-
ed into mouse growing oocytes collected from preantral
follicles through the follicle wall. After 16 days of in vitro
growth culture, reduced expression of the methylase and
histone arginine methylation were observed. Next we will
use these knocked down oocytes to verify their ability to
reprogram the paternal genome at fertilization.

4-2. We aim to generate knockout hamsters prone to diabetes for

the use of COVID-19 research in collaboration with IMS,
Univ. Tokyo. Following the in vivo-transfection CRISPR.-
Cas9 system, we obtained three female heterozygous
females. We are now breeding them to establish homozy-
gous mutant hamster lines.

BEE AT N8R
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Repro34<X 7 AMND—
fEEHlbE SRk (E),
DB AR OREEH
%z AW\ e BT
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BILz (F),

Figure. Syncytial
primary spermato-
cytes collected from a
Repro34 male mouse
that shows meiotic

@E{EHFZEE [Senior Research Scientist]

F_E ESEF Kimiko INOUE, Ph.D. Y153 ZE1B Shogo MATOBA, DM, Ph.D.

@ {FHE [Senior Technical Scientist]

$5H BEE] Keiji MOCHIDA 428 A3 Narumi OGONUKI
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ER[R SZTH Ayano TSUKAHARA

R B R H T i .

. e AD LM EHER - e FHELC. AR techniques g e et @A Visiting Scientist]

o0 — 2l 2 R U T %8 hE ORI A R Ak The primary spermatocyte nucleus can support full term cyte nuclei inside the A4 1 Osamu KAMNUMA DVM, PhD. - 555 3T Arata HONDA, Ph.D.
(ntESC) ORI ik date, B2 phsk~ vy ZARHHH % 2 development following injection into immature oocytes, but syncytial cells into L[| E%ﬁ Mayumi SAEK], Ph.D. =78 2 A Kento MIURA, DM, Ph.D.
SACERINU T L LT, ARGLR D E iR WL TR R — the birth rates are extremely low. We used the ** down-sized cocytes, meiosis was KT ERBVUCHATANAKAPRD. o
EUTe, ABIHRE (M. m. castaneus) D2FHEEDTNZ oocytes” to increase the precise chromosome segregation Guently normal mice @ZRIFZER Visiting Researcher] -
NHEREIC R 9% ntESC DIFEDFERE N, BREME< — following injection with primary spermatocytes. As a result, were born (lower). TIF BE] Masashi HADA, Ph.D. b 3485 Hiroki INOUE, Ph.D.
H—ETF ORI - BB 75 P —< IR ORI X we obtained about 20 fold higher (19% vs. 1%) birth rate. PR\ Nobuhiko TAMLPAD.
DEERT A NI AT EITEINUTz, Then, we applied this improved spermatocyte injection (4) FFRERAIRS KUFHREMET ILORFE @ KFRE Y —F 7Y IA b [Junior Research Associate]

(1)Development of mouse somatic cell nuclear method to two mouse strains with azoospermia caused by 4-1. ZREB O ) WOF T 055 LMUCIEE ARV T EAF ¥2EF 795 — Most Sumona AKTER

transfer (SCNT) techniques spermatogenic arrest at the primary spermatocyte stage. We FoUREDAFIEDRNATHDEEZLNT VS, 75 K#fDaiki SHKATA

Although conventional laboratory mice are widely used in obtained normal pups following injection with spermatocytes B & 7227 IVF 22 AF AL BEER DREREZ fifiT 9% @/ — 21— [Part-Timer]
biological researches, their genetic diversity is limited. carrying these mutations (Figure). Thus, injection of primary 7e®. siRNAICKBREWIND /v 72T 2tioT, B4R H%&BTF YukkoDODO  EE Z5FE3E Naomi WATANABE
Wild-derived mice (wild mice) can compensate for these spermatocytes Into oocytes can bea pot.entlal treatment for < ARTTRIIIAZ I L, AFIU LR 22— v b
disadvantages, while an assisted reproductive technology can ?vemf)n;ln? f“lt least a part of nonobstructive azoospermia due & U7z siRNA Z SRl B8 B U IC U P BEME A LTzs 16
not adapt to a part of wild mouse strains. We attempted to 0 me1iotic tai ure. . HHEOENFEEREERZIC, AT IUEFEROFRIK T L
establish nuclear transfer Embryonic Stem Cells (ntESCs) () 3'€7J$E4]7§iﬂ£( EE{%?@%%E%E}%@E%% e CARY TIVFZ Y AFIALDIK FIMEE SNz, 5%
from wild mice as new conservation resources. Leukocytes 3-1. %%Z‘,B#@%ﬁ{%ﬁa)TC@LCY{&{ZIS%%?**HIJ?(%ﬁ“:'ﬁ%z' COHERNT, ZHBOBFI 07 I LMEDORTFICD
derived from two inter-subspecies strains were used as égﬁ%ﬁﬂ%ﬂ_jﬂiﬁ'ﬁﬁf%ﬁﬁgﬁ*%??@ﬁ{%ﬁ& WTHERET %,
nuclear donors. We succeeded in establishing ntESC lines %F"ﬁﬁbfi‘? NH 1.5 ml?/fﬁm?:‘r—7 1220% 7/;74 4-2.WECOVID-19W2E Dz i, HWERKZERZWIEAT L
from them. Their high qualities were confirmed by the /_x‘l{%%iﬁ:}%ﬁﬁ%]\@fl\ﬁ:f\/’%ﬂ]{:ﬂI’3?:':&E; DILFERFZE THEPRIFFEREE T IV NI AR — 2 Fh T
expression of pluripotent marker genes, the number of '800C@@(%J$VM%€%TC&:”Z" 371 {é??’iﬁi‘{ﬁi%% &%, invivo CRISPR/Cas9 (GONAD %) I KB A AV
chromosomes, and the teratoma formation ability. ?—f‘:%’\@ET:{ﬁ*E)ﬁiﬂ"ij/}pf’Gi"%EH@{’ﬁ&i}\ﬁjﬁ{(“{ﬁ UN URBAR 2 ARG BUs2D /v I T I INLAZ—E

(2) BRI RE R T ODRESE IERSHAIC £ 5T FAM DAL, . HEFTL, NFOERAEE NIz, S BEMAE(E

WEAEIE, —JORSREIN O T BT C 5L, T 3-2. CSTBLIGHRAAY U ADIE F BZHMEL BT HT A BRI OFRIE DT A HERS 5T 5,
ANCHWZIIFOMREY A X 2/NELFT5T8ickD, THV&%‘L:*%"IEE%@FMK&%{‘/EK{%/7U_ (4)Development of new stem cell lines and animal
PRSI 5 — 2 D &, AR 20 R LT, TIVHAAIMA) BREGEALILIS, 1455 8.6 Pvs models
SEZIIAREDISHE LT, —XRIGEHI TR AN 12.4 IZ—E YN EIC i%ﬁnbf:o %?’ﬂ}jﬁ?}:%ﬁl:@lﬂg@ 4-1. Methylation of histone arginine residues is essential for
BIET 2B FURER VA2 RAD L AF a—ZikH Tz, Wit te L‘: i'GgNAD Z% L,‘: X %)(:f Di/j:_ t E{K?’%EE’? reprogramming the male genome after fertilization. In
FNFN5PL (FEFHR12%; 5/41) £3VE (13%; 6/465H 3 AN TE S pio TN SRS CIE A QIR A order to analyze the function of the candidate arginine
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Technology and Development Team for Mammalian Genome Dynamics [

N

|

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

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

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

2020FEDHE

Research & Development 2020-2021
NLFVY AR FRARBIRDTHDO /T IV IV EHOEE(L

ZH Y O - 2R E OB RHMR T B72DICE. ZNbHE
FEEK T 21 < DML Z C THIELE TRy NI —0 2 2 LD
TR > TL %, MEREL TRERITE< 77 LAoX R
3= Y= VT RNA-Seq T I — RN TH D, EmBi%o
DFLNIVOIRHTICIEHDF N E > T, UL, il - 45
BREMEEOMEEDORZZHIACEI>TOENTED, F—R
P2 A B A RIS B R B L IREE O B 75 2 Hllfa sk [ A
RELTVWATENHIBNTWS, EREIRG—REME, &
EDEVIHFHETEED THRNTT B, KDV (bulk) fEFTTIE.
{2 DHIFLIREED TINZ( L0 B N ORI Z NZ O DE W
ZHHSMCT B EIERETH -7,

W — L&, BEAFEE WA 2 1 2 = & b TRIKEN Single Cell
Project) ICBHIL. ¥ 27 NV Eifie M T2 R 5L, ®
MO MRS BT B G EREL SO R — I B T B kT
ERELCER, 2OTaYz 7 Tld, YUAESHIRR(F1—7)
MEEpISCHIR (TS A L) EHMNETHETZHBAREMILL.
ZOHMETav RO VT IV )VBE T RERN R T o, F O
B, BEINZEpiSCHEMIIAE, FRICKL WntlHEICK-T
T ZMEOE BB E Nz EpisSCHllla & i BaZ R 0T 7 1)L
RO TEMNHL ) L7572 (Bottcher, Tada, Abe #F5H), ZD1%
DT OFER, D EpiSCHEEHINAE, F 1 —T LTI 1 LDHIH
WNIE T BHDOZEEMIREBICH B L AIREN., 7))L
WroE M ZRT e R,

VTV RIVIRITIE. OB MAEICEh NS, B
R ORDORERE TAREREMINCFIHENTOARVOLDEIRTH
%, TTT. A, HBWEIZANT, 2HRMEO> V7))V
fifi 2 s I O R I F2 T REL T B RBRR. TSI R DT
EHIEELTWVWS, KRT XIS, MM - dseh o
NIcH—ME, BEESoumEE O 70y )V E
N, YIVNTNA—I—RHINE Nz — X LIS RNA DS
L. cDNATATI)—DIFRICftEND, HixsMikX OB
2V LT, MR mC R BB 2 RO 2 7 2 4
LTHEHE, ZMiAZFRIRHCERIIT 3k, KOEREEDHD

KX SO EEL 75 %0 S TDRIVF T Ly 7 AR
B OWHATZ1TVO, EBRICY V7 IV BIVERFTICIGE NG % T L iR
L7z,

U IR TEED bulk fEHT TR LT LES A
SKEMHTTRETH D, EHERHIRENTH 2N F )Y — A DFE: -
ZRBARNT, MEEHICRERTIELEIONS, 5%, TOF
DFBICEDINA AV Y — ZADORFENSIR, ZERS R RIS
FEITBZENWRFENS,

EDevelopment of improved single cell analysis technology
for molecular phenotyping of bioresources

To understand functions of tissues/organs of multicellular organisms, it is
important to know gene networks operating in each cell that comprizes the
multicellular bodies. Microarray or RNA-Seq have been used for global
gene expression analysis as an essential tool for understanding biological
phenomenon at molecular level. However, tissues/organs are consist of
multiple distinct cell types. Although cultured cells appear to be
homogenous population of cells, these are also mixture of subpopulations
with distinct cellular status. Therefore, the conventional 'bulk' analysis of
cells is not able to delineate differencces in status of each individual cell in
culture or in organs.

Our team joined “The RIKEN Single Cell Project” and had acquired
techniques for both experimental and informatic analysis through
intra-institutional collaborations. In this project, we studied transcriptomic
dynamics in stem cell development using our novel naive-to-primed
pluripotency conversion system. Remarkably, the results revealed novel
“pre-primed” pluripotency status for the first time (Bottcher, Tada, Abe,
submitted), suggesting the advantage of single cell analysis over the
conventional expression analysis.

Despite of its great utilities in life science, single cell analysis has not yet
been widely used partly due to its technical difficulties and high cost. We
are now developing improved and (relatively) low cost single cell
technologies applicable for multiple bioresource samples. As shown in
Figure 1, individual single cells prepared from cultured cells or
tissues/organs will be captured in a microwell of ca. 50 pm diameter. Cells
are lysed in these microwells and poly(A) RNAs bind to the bar-corded
magnetic beads, which will be subjected to cDNA library construction.

Technology and Development Team for Mammalian Genome Dynamics

Development of Single Cell Analytical Platform for Bioresource Molecular Phenotyping

Emliryoid boﬁ

Single Celis

o
e 20
?

Sample Multiplexing

Barcoded beads ., PolyA+
with oligo-dT mRNA

cDNA
Library prep.
in one tube

NGS Analysis

1/ Figure 1

Before capturing in a microwell, cell samples from different samples are
labeled with different tags so that different samples can be distinguished by
computational analysis later. We are now working on this novel efficient
multiplexing technique (Sugimoto et al. in preparation), which enables
more accurate and low-cost analysis.

Single cell analysis should reveal biologically important phenomena, which
likely to be obscured by the bulk analysis, and we believe that the improved
single cell analysis should be essential for molecular phenotyping and
quality control of bioresources from multicellular organisms.

EffINE - RFE - BEFREIEEHFShE MLk
RERRAR R T ORISR

EOFE - GEFETIE. FERFICIR > THLIRRED 75 5
FIMH B 203, ZLOBE . HMEIREEE MO REICIZBHEN DD |
pekeh SRR O REZ L7 B U CHIRRIRREZ FIWT S B 2 e AMTh
NTEz, L L, ADHRICK-T, BixaiEreOMZ A, &
THLEINHETH Tz, £TT. HAGHMIZO S LIREEZIHZEER
IORBINCHEZA 2R E UT, BB b2 2 A b,
W{RICE B LIREED Fix % 24 T OfIfazE Mt - HIFIL, S
TOENGZERICRIT B EdNHFEZ LR 2 CTHEML T
%7z (Changetal, 2019) , HTE, T IV RE LT MER A S
iPSHIfEAE SN TV SHIfRZHGEE, v~ iPSHIfaOMy N
TOMET O A% L, &7 0k A% 7R3 EREOHIE
DHF] - EEM I EEL IR > TE Tz, AIRHCHINTZREDZ L DHEAS T
LT, L OHIIRTE DX S HEIE T LNIVDOEENEC TS H
ZIRZ DI, 1 IfEEFRBEERZEmL, BEL 15
ORI R Tz TOREDT— 2y b i e, 5T
LICED, FEMAICIZARE DO IRRIBI IS SRR LIRREZ HE R
I SO 7B T B,

InBix, S, RO EE RSO MIE S LB O E BRI
OBRFRZFICE I B ML LB EINTHO, Millmy) Y —R 7z Tt
FRUEDHEUT, TA T ALV A2 il 2 nfREME 2 D TV
%)O

Integrated technology for characterization of cellular status
using image processing, machine learning and single cell
transcriptomics

During cell differentiation/development, cells with different cellular states
will emerge in time. In general, changes in cellular morphologies are
relevant to changes in cell differentiation status and biologists have been
using morphologies as indicators of cellular characteristics. However, it has
also been difficult for human eyes to classify
and quantitate distinct cell types in an unbiased manner. We therefore have
been developing unbiased and non-invasive technology for cellular
characterization based on the regular bright-field images, combining image
analysis and machine learning, which enables detection, classification and

quantitation of different cell types within a cell population (Chang et al.,
2019) through the collaboration with Dr. Yokota's group in RIKEN Wako
and Dr. Tsai's group in Chung Yuan University in Taiwan. We have been
analyzing dynamics of cellular characteristic changes during formation
process of iPS cells from human cord blood cells as well as three germ
layer formation from human iPS on micropattern culture system.
Simultaneously, we have performed single cell expression profiling of each
cell developing in these experimental system and succeeded to identify
multiple clusters of cells. By integrating these two kinds of datasets, i.e.
imaging-derived and gene-derived, we are aiming to ultimately establish
technologies to infer cell differentiation status solely from morphological
information.

These techniques should represent basic methodologies for unbiased and
quantitative characterization of cellular differentiation process and for
quality control of cellular resources.

BEEE AT IN\—H1RK
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Technology and Development Team for Mouse Phenotype Analysis: Japan Mouse Clinic

I’!{

F—rU—4— N B @)
Masaru TAMURA, Ph.D.

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

AT ERBERICELTEREIML TV S,

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

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

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

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

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

Asian mouse phenotype facilities, and have joined the International Mouse Phenotyping Consortium

(IMPC) for the international contribution to the improvement of mouse phenotypic analyses. Finally, we

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

correlating mouse phenotypic data with clinical data for human disease.

RUARBRBIIREET — L

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

e o Scroens Methods Aavecke)
7/8|9 16(1
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P1-08 perttoneal glucose

Metabalism tolerance test)

e Adipocytokine and
clinical biochemical test

In depth P1-10 Funduscopy

Sreen [ | Sensory

" |mn

ERG
(Electroretinagraphy)
P12 | G Blood pressure

Body fat percentage and|
Bone Mineral Density
(DEXA)

P113|  Metabolism

P1-14 | Cardiovascular B

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

(2)RVARRERAT —2N—AHHE
RYRAD) =y 7B 2 RBIBEHTRS RIS T 7Y
r — < 3 ~ Pheno-pub (http://phenopub.brc.riken.jp/ )
ZHFEL, FIHEORIE M Z SH TS,
Development of a database providing
(2) 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.brc.
riken. jp/).

(3) EREE#K
Efg~y AR a2 ) —2 7 I (AMPC) IC S L,
SURT ) I EORBIEFITHT B FRETAD
FBIRM A 2 R EMETIRIC K0 FAELTWVS (Fig. 2).

(3) International Contribution
We have participated the International Mouse Phenotyping
Consortium (IMPC), which have aimed to identify the
function of every protein-coding gene in the mouse genome.

ICEEE rrdn Tond s | Tiin
IEE - PR TR
il

HEY: IR [

Vo Rk
ER R IE s

Fig. 2 IMPC Mouse Phenotyping Pipeline
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3 In this project, we systematically analyzed new knockout 7K 7 Ryo KOMINAM, M.D., Ph.D. b
é mice using the standardized phenotyping protocols. EH"“E[R """" hII] """"""""""""""""""""""""" é
== . . . . esearch Fellow
%EJ ZOZOEEODJEE% comprel}en51ve phenotyping, phen.otyplc data analyses, and () ETOTTHk FSE F85 7 Ruriko TANAGE %
7 Research & Development in 2020-2021 publication of the data on our website. R [ 7
i p o . , : RIKEN Aging project, AMEDE 1t A5 = X LN fifa n
5| — - o — - (D Systematic introduction and production of mice for the AR A — 7224 - [Assistant] B
% MRIRI) =GV AT LDER Japan Mouse Clini HET T 7 M S LN~ ™ A O R B N e %=
7 LR EE I DO HEEZ N it~ 2R GO apan Mouse Llinic FICHD AT S B BEF Masako SAYA IR BB [Indefinite-term Employee] 7
A = RSN BN T AT A5 We are conducting a system for introducing mice to the CHEOR ° A B3 Naomi KAMIYA IN
A BREERApE, REVURE, SHICT — Xt Lot i robiologi :
AR, SN g —EPREL o * Japan Mouse Clinic based on microbiological, genetic and (4) Aging project
uﬁﬂ@f—ﬁﬁmiTQ—@@1Zkfﬁ[J%@ﬂﬁ LTWa, mouse housing conditions. The introduction of mice to the We h icivated i . . “RIKEN Agi B [Agency Staff]
OREHS A facility is performed by in vitro fertilization (IVF) using P ©nave par:jlcql;ate n tfwo g,f;rmg;)rmects, 4c liglng REEEF Chieko OTSUKA IR #5Ryoko YANAGISAWA
) = on i S roject” and “Project for cidating and Controllin N
Ebﬁﬁiigb@*%%giféﬁigpﬁcgﬁ I;flilggfcnc ire% ;E fresh or cryopreserved sperm from a male or cryopreserved Me i hanisms o nggng and Lorlllgevity ( i MED)”. On thesi gﬁﬁl E %kaT?)iq %ﬁg/(\)SIEAWA Tgl%[ Tﬁgi iz;iusi\aG i}\j\/lg BO
S 3] B . =
m%gx@wéyf@;@ . ‘m{gigg%x@];z%ir—é—%fy)ﬁﬂi embryo. We also perform whole genome scan to check the projects, we have been working on the comprehensive A3 E Nozomu OHSHIRO AR 2L Yukiyo IRISAWA
e o e E,K “’: - RS < < genetic background of the mice. Finally, congenic mouse henotvping of aged Mice.
R :X*% gﬂ@ﬁﬁ{%k&%ﬁﬁiﬁ%ﬁ )—=27 %%ﬁ‘@a‘%f’ E strains with a uniform genetic background are required for a P YPIg g ’ JS— k424 <— [Part-Timer
B REOMWRERRICT ) LAFY Y Z VT IC R B HREED j :
A e e - CNDIRIL comprehensive pheotyping. (5) Xi8 CT T L BEUBRALAE A A — I VI R FaAT E#E Shizuka NISHIMURA
E{EE/‘JEJIE"_O)EEE““?&%H@LTU%" @ Construction of a pipeline for ‘Fundamental screening’ 7‘7?(%*'%%fﬁﬂﬁﬁ*ﬁé%ﬁb\ﬁﬁ%%ﬁiL:%E@‘Q‘%T’
®7'77\Z<)0—‘/7i§5:1$$”. e s Ao P g and ‘Behavioral screen’ in the Japan Mouse Clinic B TE X/‘ﬁ CT RN A A— DY H RIS A5 DR
%$@H/\47 T4 (Fig. 1) LATBRA AT A2k We have constructed a “phenotypic platform pipeline 1” in 3%\7&??")/“(1/\6 COHIIZ. [F—H> T hbHob2
T*%Eiélm:a‘\%"* . the Japan Mouse Clinic for ‘Fundamental screening’ (Fig. 1). ﬁFEVC“UDX?/]’OZ/fX—“/“b‘:f’E@“@% 7= 3 WO HE &
B®IIRY )_‘]/ '7_ *ﬁﬂ%ﬁﬂA e For a behavior-oriented pipeline 2, a multidirectional assay DRESENTEETH 2 X
E?l;7‘7/7:7)v—)‘77'ﬂijiﬂ? F3AETIC 2155%_7{‘7'/:’L®I‘7 platform is generally necessary to assess behavioral °
;;%]\75:”[‘\‘ B 229K MICOVTR VAT =y T characteristics. We have established an additional pipeline (5) X-ray computed tomography (CT) imaging
LT, that is oriented toward behavioral characterization. To analyze the phenotype of mouse embryos at
(1) Manag?rpent of a system for the Japan ® Results of the Japan Mouse Clinic high-throughput and high-resolution, we have
Mouse Clinic system A total of 239 lines had been introduced to the Japan Mouse developed the imaging technology that use(’i the X-ray
We are managing a system for the Japan Mouse clinic based Clinic as of March 2020. A total of 219 lines have completed CT and contrast-enhanced agent. This method enables
on a sequential process: receipt of an examination request, platform testing in the Japan Mouse Clinic. to generate virtual slice image.s at any position and
introducti d ducti f , . .
tiroduetion and procuction of mouse resotrees angle from a single soft tissue, and thereby reconstructs
the 3D image.
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IPSC-based Drug Discovery and Development Team

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

EBRC T, BRAGEREBDEESADSHIIENIIRBIFRMNIPSHIRAZ/ NIV —RELTRHLT

W5, REFERENIPSHRZAERATSILT. BENTREREZHRL, KEAHNZXLARH - BIZMAR
EINERTZEHPFEINTVS, HF—LTIE ERBRCOEHARAREDKREFFENIPSHR/NVIDKRE
BRNIPSHIINDS, HRAGKREMRZERL. BNITSHEZHIIL R, KEMROBEFER. 2
VINJBELANIV, HBIMEREGEZ MR, TRAEARER - IR O HDEERMZHERL TS,
At RIKEN BRC, disease-specific iPS cells established from patients with various diseases are provided
as bioresources. By utilizing disease-specific iPS cells, the reproduction of disease pathology in a culture
dish, accelerated exploration of disease mechanisms, and development of drug discoveries are
expected. Our team works to establish methods to prepare and analyze various cells from
disease-specific iPS cells of RIKEN BRC's largest disease-specific iPS cell bank. By analyzing gene
expression, protein levels, and cell function, etc., of disease-target cells, this team develops fundamental
technologies for the elucidation of disease pathomechanisms, drug discovery and development.

2020FE DRR

Research & Development in 2020-2021

(1)(1) NAAFVY—-RtEZ2—DiPSHIRERWL
BIE - FREMEOREBREMORRE
BERF BRC Tld. ARNRIBFEDHETL SN TR 300

the method of generating brain organoids from iPS cells for
pathomechanism analysis and compound screening.

(2) AL - — Rt Z B LI RIERMHARZ LS
PR RN iPS Ml 5, BERICHRIR T 2 Ml z fFRLL,
I - FRRENT L DR RN DA 21 172 2RI L R ThH %S,

HHEUTABREAROBFEDIDIC, HarEhE R aE LDt
[RIBFTE 2 EED B [RIRFIC, B3 - SRAENTZE DR R D RIFE -
FHHE - — (b2 HIR LA EIR ORIFEDORIRICOVT,
V= RAZEM, FfRE - BiE2ITO LK ST, D
RN RICE T BT 2 BT

AR, BERPSE ANV T — LSRR 2 RIR LT,

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

In 2020, our team started collaborative research with a
pharmaceutical company and a venture company.

EERROPSHETHZALCPSHREREME
iIFSC—based drug discovery and developmeant

L BlE -SEHZEOREEER MR
Using iP5 cells of RIKEN BRC to develop
infrastructure  technology for drug
discovery and development

y -
disease - - ‘ lrmll.ﬂu\'it? e
2 h L
SHEIRD e PG REE
differentiation Drug iy aad v lpainng

EEBRMOPSHRBAEHZHALPSHIELRME
iIFSC—based drug discovery and development

2 ZRE-—RcEERLERERBHRAELR

Innovating the technology that will open an

iPSC-based Drug Discovery and Development Team

BB & AT N—1ER
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é% FFOBED PSHIlLZ RE LTV %, ENHRICHEE L (a) iPS M DHERE - PS5, PRHICREET B Mz (F avenue for practical and general uses O ZE R Visiting Scientist] é%
2 TORREBDSHILL EZ2IN=LTV B, AF—LTE. C WAL S, COST TIME EFFORT B ERF Kayoko TSUKITA T8 33T Yohei NISHI X
% NHOPLERFN PSS, FILICHE I 2 /laz /F O MEFEUIM 2 (@E - B THEL, ZOEEE R TN %
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ZEEBFR A R 22 B A S, iPS Il SR REMEAT - (L& TeDDMEH S A DM il E R OUE, K4 245 8 SR EE ) 2 ©ERA [Agency Staff] B
WMAZ) — =2 DIDOREA VA /A RADIHLEE 51k DAT T T2 M2 B S 2 7D DML /7D Fascilitating practical and general uses A28 B Ryoko HATSUGAL .. F & R Ava SHIGURO
OV THIB R 2 T, WEL 7oA T R S ORI KB T 74— B oA P,
r Ok B LTt 2 e 8 LT 19, OUEEEEE [Temporary Staff]
(1) Using iPS cells of RIKEN BRC to develop AAEREIZ. deep learning & 35 HERF BLAY iPS Ml & TV 72 EBRE SEAT Mikie IUIMA

infrastructure technology for drug discovery T R R e B T o T RBRROPSHREHZALPSHREEME

and development iF'SC—hd drug dizcovery and development
At RIKEN BRC, iPS cells of approximately 300 kinds of (2) Bridging disease-specific iPS cells and academia / 3 ?i:?:?-ﬁa‘iézipf;‘:ﬂ@ﬂmﬁt ;
diseases for which an effective treatment method has not been industry in the field of translational research E.ir'dgmg '.:"ma F’E.'SDEC'f'c IFS geliz ond acad.ﬂm'a 'f

. . . . . . . industry in the field of translational research
established are being stored. This covers more than 50% of the Our team is working on the study aimed at improvement of the e ALYt T - it
diseases the country has designated as intractable diseases. Our stem cell culture system, differentiation method, and - :..... g e L P 1o —:-
team develops basic technologies for iPS cell culture application of effort for practical and general uses. s P. Il "‘\’I! ﬁ o
technology, differentiation technology, pathomechanism In 2020, our team conducted a novel research approach by deep piEE VR AN  GESENENE  MEGANE  am
analysis, and screening methods by preparing disease-target learning with disease-specific iPS cells. — :;:'i e d ,,:::.
cells from these disease-specific iPS cells. e L
This year, our team received a technology transfer from the (3) THTET - ELIPSHIBRDEEL E
laboratory of stem cell medicine of the center for iPS cell B3 « SRRERT S DR HI ORI DI, ThHT
research and application (CiRA), Kyoto University, regarding 7« BT UL DI R 2D S, L - —iR(EE
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IPS Cell Advanced Characterization and Development Team

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

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

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

2020 DRER

Research & Development of in 2020-2021

(1) iPS HERIRR DA AR
B BRC A RLR R DALV 7 E UTHRALLT

W2 IPSHITEAKICOWT, DUNORFEAET 2 F2 L T %,

OB CEBIEERAT D iPSHIO B CHEBREZTAND 2D, 15
ReL AR~ — I — DR RN 5,

O/ LREMAT L PSR D Z M LReZTNB DI, T
T h=IE IR N IR IR 1T5. o, IR
SRR ORI, BIGMIRRE) AV HIBL TV B IR
BTHY, UMD MEEEEDHLEN TV Y5
IZiE. ZOMEEREEZ HHOTRE OMITRS. A
DIHEREZfFNTS %

OEI(RT 7/ LK L 2N Z D iPS IR DO R IR RE A
HERFEN TV DRI KORG8, EHIC, A
BIETFVREENTOABRICBLT, BRI N> 7R
B9 PR R PS I Z VT, YO FERER O
FFZfRAT L, REIN TV BB 7L ABEORS T
HBHTLZMERT Do B FAREENTORWEEIC
& BT LN 75 & ORI B AR Bl AT 2 S L
RN P2 RER T B L L bIC FRlohn T ips Ml /F i
W57 WRERAMC BB S IN z135
CNETITIRE, 198F D, 64RkDRFIEMT 2 I ML
FAEME 3 7 11 > 5 B B iPS MR O R ARAT RS S D
T, K&l

(1) Characterization of iPSC lines

We examine iPSC lines deposited in and provided by RIKEN cell
bank for their characteristics described below.

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

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

these cell lineages.

@Genes and genome: We analyze genomic integrity by karyotyping
methods. If the responsible mutations are identified in each
disease type, we analyze targeted sequences in each iPSC lines.
If the responsible mutations are unknown, weperform whole
genome sequencing or other genomic analyzing methods to gain
insight of the genetic cause of the disease and to use the sequence
information for genome editing to generate modified iPSC lines.
So far, we have characterized 64 iPSC lines from 17 patients of 9
diseases.

(2) I iPS MERIHRDIER
R BRC A RIBF Z DM N 732 LTI L T

B iPSHIFERRICDWT, ZOFNEGHAZ TN, 0L iPSHI

faZz ESi L, BEFFBRCHIFIM KB E D S L TV S,

HIEL R TO@EY TH S,

O KB LT IREINTVWAEEDPSHIICELT, 7/
LARER S 2 O CRME G2 EE R ICE L,
Fris REAIAE (isogenic control cells) Z/EBIL T3,

OFKEEFIEFESNTVAREETHY, Fitiask (dsk
BEHD WO WERBICEUT, 7/ LRERMZHWTIE
HRE T ERKEE FICER L, REREENiPS Hllaz AT
FISIERIL T W3, el a b EH HmkiPSHIlaE LTI,
PRI N > 7 DR L T B AR A il & Bk ipS Ml &
HWTW3,

O bz LOBEICRIETES LS, MR T X35

LB B T e — 2 —IC k> T —Hh— (HERV I8
B 23T AT iPSHIlaZ il %, FREBRFEMPS
MlEORA ST, IR 72 (& dsk ipS HfZIc I L
THIERT 5,
CNETICHCHEM S —/1—T%H% 0CT4 (POUSF1), M HiER
i< —Hh—"Td%PAX6, NIREMAE D ——TbH %
SOX17, KBTI O~ —H—"T&H % PDXI, SEFN#h % (Hif
BB RE DT —h—TdHAISL], fRIEMERE D~ —
H—TH%SOX10 DEFEL R—%— iPS M & ERI LTz,

(2) Generation of modified iPSC lines

We modify iPSC lines deposited in and provided by RIKEN cell

bank in order to enhance their usefulness. The type and methods of

the modification are as follows:

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

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

@ We generate reporter-introduced iPSC lines from disease-specific
or healthy-donor iPSC lined with in order to monitor the
differentiation status visually by using transgenic or knock-in to
tissue or cell type specific promoters with fluorescent proteins.
So far, we have generated fluorescent reporter iPSC lines of a
self-renewal marker, OCT4 (POUSF1), a neural stem cell marker,
PAX6, an endodermal cell marker, SOX17, a pancreatic
progenitor marker, PDX1, a motor neuron marker, ISL1, and a
neural crest marker, SOX10.

(3) FEKFRIiPS MRS Z FAL 8% - BISEEAZE
PpE BRCARRAP R FE R DI N> 7 3 LTRREEL T

BB iPS M -V T LU DB - RIS ST 72 HEde

LTWa,

OB O M LA EEDRFEZ T TV 2,

OFERM PICB W TREZ AR L~V TOREE
BRZRET 5, CORER. iPSHIA 5D/ bifafEI
BOT, BRSPS Mfa s i AHRiPSHIlE (HB V&
isogenic control cells) DAL IR 2L THRIEL TV,

O ROt R 2L LTe D BT, B RN iPS Al

TORERIN2ETO FRBIE T O, BRURERE
B BIESE 2L BMERRZ FRML TV 5,
CNETICHRBILFE THE YLy VJk (FEEHR 171) 1
BALC. BRI PSR SRl Z LR, B
DK THONZ AR ZHETE L2 HBLTY
%, Eblc, HEWMIEE LRI, E ANiPSHIfAICE iz
HALRLO, BHPSHIlNSERZBELLLD, Th
TNT/ LR ER LT,

(3) Basic medical research and drug development using

disease-specific iPSC lines

We perform research projects on basic medicine and drug

development using disease-specific iPSC lines provided by RIKEN

cell bank.

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

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

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

So far, we have focused on Wilson's disease, which is suffered

@)l (@) 1 R 4

3) RERHEMPS (4) iPSHARA D153 -

HBRaZ AL ER WE-REICET S
RIHAR BtihAse

AEREOPSHEEEAL | R AR BiRER

EREBRET LEME - #ERAIRAE . RAIETR R
(T, RIFERYY—=U T | B (i, SRR
REEETFRR

iPS Cell Advanced Characterization and Development Team

from abnormal copper metabolism, and recapitulated these
patients’ phenotypes using hepatocytes derived from
patient-specific iPSCs. We have also generated gene-edited
iPSC lines, in which mutations were corrected in
patient-derived iPSCs or were introduced in healthy-donor
iPSCs.

(4) PSRRI E - BI5R - R(FICRE T BHLAMTRS
iPS MR T2 HEME S 2 TR EAEA ZBIR L T LT

EMRDETR, UEITHEN S 2 AN THIEE ) Heifr,

PR MEUE AR R EZ IO AN, B DO AED

T AR RIS T 5 PSHIFABIE R AN D IS 2

'DT(/\E)O

OirsHifd DB LICHHAD) TSIV RNFTHS
KLF4I1ZDWTC, KO@sh#, O —ICiPSHildDFR
PMT A B U R UTe (RFET PCT IR

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

It is essential to develop related technologies in order to

enhance iPSC research. Incorporating emerging technologies of

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

develop applications of iPSCs for regenerative medicine and/or

drug development as well as basic studies. Examples in 2018

are as follows:

@ We have identified a KLF4 variant as a reprogramming
factor, which can generate iPSCs more efficiently and
homogeneously (Patent PCT filed).

BEEE AT N—1ERK
Members

OF—L)—%— [Team Leader]
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Next Generation Human Disease Model Team

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

AF—LTIE. BEESEBEOEEHFESTICNBERECEFTREREDESE - RiEHLUHRWEIR
DELHTARENVEREEWNRELT, FEETIVIVADBAREFEDTHEETTS, BEDKREEABRTSE
TIVRORAZRET B, 7/ LREEFMZERWT. BEDT/ LIER - IN)7VMERICED WY
AEER TS, ETIVIVADORIRERERICFELTIE. BRCOERRIZERER TSy MR—LEFIBITREEHIC,
BN BOBRKMEESEEL T, KYEERGRETHE D ARR A E DORNRETEEITL., 228 - A%

BIRDOEELLAHRERRARDHEEICTEIRT S,

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

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

therapy and drug discovery.

2020FE DR

Research & Development in 2020-2021

(1) EMRENIT D/ v 94T ADIER

TV AMEBUCE T/ LS OB H e
LT, Cas9 X /SUEDZREINTL 7 bR —2a Vil U
WK ANEICERELL 7 ARl —9>27%1751-GONAD
HEOWBRT, w7 VI AEIZR AT U,

REFIZ, EBANOIKREMRE DR EED, &
FRBICEIET 2 2 R OBIETFREN T AR Lz, &
Blc, WEEEICERIL FOBBEEZREH 5
AWCDWT, BREEORIFHIMNT 21TV, JREVIRTVED
FRHE RERORERMR LTV D, ke RIERE L
(ALS) DFEICEE 59 2 BT DORERERIT Oz, B
BIETD/ v IA VAT LRRF Uz, RRBYHRES
DOEFIFFICED, PhiC31A VT I—ERHNT, KEE
Z 2 LIz b ALS BELE R 1772 <0 A n R A
IBHEICHIIUTze RV IA VAT LNeiERT 57280,
Rosa26 755 TNC Hippll DY —7 )N—)\— [T I H6 AR
BG5S 5 AR AT Uiz,

i, MO DODIRWVEFICALNS /N TV NORLEE
TEMET Bz, TV =Ly TRESNZH
ANEBERFENZN) TV Ne CSTBLIER TR v A
Ulzo REEIT 1 RAREBNIL. BB OB 7 HIRMENT L

SRES NIRRT 2 T o 7%,

(1) Generation of knock-in mouse models with
patient-specific variants
We developed the technical infrastructure of genome editing by

use of the CRISPR/Cas9 system and improved the zygote
electroporation technology and the i-GONAD method. In 2020,
we collaborate with experts who conduct clinical genetic
testing, and generated two genetically modified mouse strains
with renal disease-associated variants.

Based on the phenotypic analysis of renal disease model mice
generated in previous year, we found the presence of excessive
proteins and crystals in the urine. Furthermore, we developed
the PhiC31 integrase-mediated knock-in system for evaluating
the genetic function of human genes. An amyotrophic lateral
sclerosis (ALS)-linked human gene was inserted into the
C57BL/6 mouse by collaborating with the Experimental
Animal Division. We also generated mouse strains harboring
the PhiC31-recognition site at the Rosa26 and Hipp11 loci.

To evaluate pathogenic functions of variants specifically found
in undiagnosed patients,

(2)RBICBHET S/ aA—T 157 1\ T > FORERESTHE

JREBICHET BV AN T DELIE, Sy aA—TF s
HEICEET AN >TWVB, 7/ LD/ aA—T ¢
VTN E D XSITIRBFRIEISH BT 5D 2SI
THHNT, 7/ LWREICED /> aA—T 127\ 7 2V hD
BERERLMIZ 1T o TV %, HENE - BYRIRAT 2 EME T 510
SEBREMER 205 E LT Cld. R8T 0 2 7
DY ARIER T2 FNZFNEMTRESE 23T AL [ARE
WK R RIERTZRTIV I T IR AEERL T,
Flz, GV a AT TRDET IV A THSIFI Y
Ald. EdnrbBILFOA Y AVt bV AR Y O AZ

{ERLER RBE{LERDRIRA

BET/ LDV TR ER:

REFRNRUSELR

EMRET—E2N—-2X

http://www.nanbyou.or.jp
https://hgv.figshare.com
http://dpv.cmg.med.keio.ac.jp/
https://www.omim.org

BARNE 5 —

T ——

]E'EI.'-“'ELH--I: L= AW

HGV Dalzbasze

x Databasa of Pathogank: Vanants

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

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

BEEHT S, JFIRTANDYT ) LHEICE S TOERDOEHEIC
Xo T, HBHEIRDAENZEDSNTZ, CIVYa XTIV THRE
FIVELTOFEOT=HIC, JFIR T AL TICB6 YT AIC DL
T, s TR 1T T,

(2) Functional evaluation of non-coding risk variants

Disease-associated variants discovered by whole genome sequencing
(WGS) are mostly located in non-coding regions of genome. To
clarify the impact of non-coding variants on disease onset, we started
the functional analysis of cis-regulatory variants in vivo.
Branchiootorenal (BOR) syndrome is characterized by anomalies of
kidney and urinary tract and hearing impairment. Regarding a BOR
syndrome-linked gene, we generated mouse strains in which either
one of two cis-regulatory elements was deleted. Furthermore, we also
generated a double knockout mouse strain for the two cis-regulatory
elements. JF1, which is a model mouse of Hirschsprung’s disease
(HSCR), has an insertion of transposon in the first intron of Ednrb.
Removal of the transposon by CRISPR/Cas9 relieved its piebald
phenotype. High-throughput sequencing analyses on the transcriptome
of JF1 and B6 were conducted for evaluating as HSCR model.

(3) BT ROKEERENDE

BBV AN AT 2L R FREIE. FIEAN =X LR
HNIEEICNEETH S, L MEMDT/ L ERIEL BRI O
LRSI RTINS B72Ic, FHUERIID CSTBL6IC
0 Z T Mus musculus molossinus FED JF1 7 A%z W27/ L
WEZIToTz, TBIC, IVAHBREMONS VATV T h—1
% a9 572, WEEY EoNUT Y R ERRILTIY
AR R R RN T AR Z2 L T B,

(3) Effect of genetic background in disease models

Multiple risk factors make it difficult to elucidate the etiology and
mechanism of the common diseases. To reflect genetic and phenotypic
diversity in human population into mouse models, we use mouse
subspecies archived as resources at RIKEN BRC. In addition to
C57BL/6 (Mus musculus domesticus), JF1 (Mus musculus molossinus)
is adopted for genome editing. In order to examine the

T e

The Next Generation Human Disease Model Team

7/ LR&EICES

EEFRNRUSEERD/ v 71 /Hil

CRISPR/Cas9lc &3
T/ LSRE

)
- 9/

Ny
BEDTRD/ vV

inter-subspecies difference of transcriptome, we develop a
high-throughput method to detect allele-specific expression in mouse
subspecies.

BEE AT IN—ER
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Plant-Microbe Symbiosis Research and Development Team

‘i-.-fé

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

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

GHSHREBOBEEZHET,

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

leading to industrial applications.

2020F E DR
Research & Development of in 2020-2021

(1) IREBEMD/I ) —REH

Bk BICIE B KT 1V IREOHEMAEL, 99% DAL 13 #ELS
#ETHD, WY -MEVHAE DT ORRZED S I3
B VEME Y O MRS R 3T H S, 2T, Y- MEY)
HATRL—RNEREMEN O —DTHBT — /N AF 25—
HAR (AM) F7Z2 I Ge& UTe BB Rl O 2 il Tz, Be& 7x
B2 E Ui R, BB OHERICE T2 VR
EDNFERERERICERRRFTHELTENDND, MKREED
VY B FIO T RIS RO RERIKIC LI T 2-3 B DO RR R R
BHTIC 1L5-8f5DIEFIE RO LIRS U (K1, #isi
Rt BifE, AEANZFH U TIRILW AMBEROHTRLY
V—AFZED TS, AT, REFOMEBERANUT S
HEEOR/NL =y M2 @RI 5 AT LabTICHH
W I 12 0D BB 7 AT S 2 RSP TMAE I O s A7) — =2 5
VATLELT, RAVUREES AT Lz DTy NG el &
KA =T > —Z2iE I LTe B2 B i L T %o
(1) Construction of bioresources of rhizosphere
microbes
Earth has 1 trillion of microorganisms, but more than 99% of them
are unculturable. Culturing the unculturable microorganisms is
necessary for plant-microbe symbiosis studies. We have established
the way of culturing AM fungi, which is one of the most
well-studied symbiotic microbes. In this fiscal year, we found that
the concentration of Phosphorus (P) is a critical factor for
mycorrhizal formation in the in vitro monoxenic culture protocol
and showed that the extreme low concentration of P significantly
improved mycorrhizal formation of Rhizophagus irregularis (Fig. 1,
Sato et al., in preparation). Using the method, we plan to collect a
wide range of AM fungi. In addition, we have designed the system

P concentration (uM)
100

o3 @15
., 03 30 (GINCO)

a
60 ab

a
ab
40 abl
b
20 I bec
c
! i ™
—_— W EH SF

H1 BERED VA EIBEMRICEERRT
EB%RI0HEDT I DERR (HR) 1< BT 5. EAEER (EH) TR
B (SF) ICED W BB, / \—1£500 um, Games-howell test (P
<0.05)Ic LB HEEEEREANFE TR,

Success rate of
AM fungal colonization (%)

Fig. 1 the extreme low concentration of P significantly improved
mycorrhizal formation of Rhizophagus irregularis
Success rate of AM fungal colonization, which calculated by elonga-

tion of extraradical hyphae (EH) and spore formation (SF) from hairy

root (HR) of Flax for each treatment at 30 days after inoculation (DAI).
White bar indicates 500 um. Values followed by a different letter are
significantly different by Games-howell test (P <0.05).

to culture the unculturable rhizosphere bacteria that need the
interaction between different bacterial species as well as the
high-throughput screening system to isolate antagonistic bacteria
against plant pathogens, utilizing the droplet microfluidics and
next-generation sequencing technologies.
(2) 1% - MM E DRERZRDFET

REYD - AR LA DB TV BRI < AR KR
IKRENTHRD, KRB DRI A FBRZ DB IR
T3 THB, T, BT I/VEYS OAXF XF L FARREITHK
B0 BB AR NEZ T AMBEE DI RITAI R

1) Different farming methods in 2) Digitalizing agroecosystems using multiomics
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K2 RIVFAZURERICKDEREERRDT IRt | Fig. 2 Digitalizing agroecosystems using multiomics

SFHEYTY Brachypodium distachyon) = H LWHAEET
IWVRBREUTHERLS %0 SHFETIE, WY - AV ED
TANZZXLERABIC AME OV Y —ZFHIICFI S 2D
BT — 22 TS 570, HEORBERMICEITBIT M
EVTY-AMBED T VAT T h— Lk e Ehii LTz,
(2) Establishment of experimental systems for the
symbiosis studies
Current symbiosis studies mainly use legumes and cereal plants, but
these plants are not enough to perform large-scale and detailed
experiments for future symbiosis studies. Since Brachypodium
distachyon can be infected by AM fungi and has advantages for the
cultivation and molecular genetics like a primary model plant,
Arabidopsis thaliana, we have started established an experimental
model system of B. distachyon - AM fungi. In order to dissect the
molecular mechanisms in plant-microbe interaction as well as
evaluate our AM fungi resources, we obtained the reference
transcriptome data of B. distachyon - AM fungi under various
cultivation conditions in this fiscal year.
(3) RERIGICH T BHEM - MEMHE DIERENR
NBUSOHEmMIC KO NHINZ L 2% SRt 225 LTz
—J7y EHIAOBRIRHEAEIC KO ERERE RS HEO S 2R
Teo TOTDREY)-WAEY) - TEBORIERTIONS VAZEZ,
e E B e 2 FTREE I B HT LW BN AR DR ETH B,
Z TR TONIVFAIVAMBIIC I D IEREERBROTY
LA AR T, ZORER, BELERRIIIEMDRIRED
B INEREERE) LRE OB T THEE
NI 12— )VAEBHBEDESTRY T —IZ R LT
BTEMYSMICEoTe (K2, e, ARERED—DTHBK
VLIS & O FEYRBEIC R BN AR R AN R E N, Ligrh
ICER T 2 ERBERMEMOLEEREICEHEGELTNETEN
HnWiEllz, &6, AEL HEAREEROS BT =0
OV, BRFEBICEEEMHEE LT A G 2 EES
T &AL (Ichihashi ef al., 2020), F7-EEBICHITS
Cw 77 —2REokoic, MAIHELLNS YAV T h—
LODFHETH S BrAD-seq Z o - AL CREZHEI L L
IZ (BHFEETIE4IMOFMCFHER) . Breath capture Fiffii 2 DNA i
BIANETEH LA 58D f 32 P UReeT iz Ue GRsgi
FatEfiiHh) o FoNA ZIV—T" NEARBE YA DAz
FIFE LT GRsihar el
(3) Large-scale omics studies on agricultural fields
20th green revolution including the industrialization of chemical
fertilizer has fed the human population, while the excessive use of
chemical fertilizer has led to numerous environmental problems.

Plant Integrated Network Analysis

+ Crop yield Crop yield module

« Metabolome Soil inorganic nitrogen

Plant-Microbe Symbiosis Research and Development Team

Therefore, engineering the agroecosystem
that contains plants, microbes and soils for
sustainable agriculture is necessary. We
have analyzed agroecosystem using a
multiomics approach, and successfully
digitalized the complex interactions in the
agroecosystem showing multiple network
modules represented by plant traits
heterogeneously associated with soil
metabolites, minerals, and microbes (Fig.
2). We identified soil organic nitrogen
induced by soil solarization as one of the
key components to increase crop yield. A
germ-free plant in vitro assay and a pot
experiment using arable soils confirmed
that specific organic nitrogen, namely
alanine and choline, directly increased
plant biomass by acting as a nitrogen
source and a biologically active compound (Ichihashi et al., 2020).
Since large-scale omics studies on agricultural fields need
high-throughput technology, we established a research platform to
operate our own technology of high-throughput RNA-seq,
BrAD-seq, and have carried out collaborative studies using the
BrAD-seq, leading 4 publications in this fiscal year. In addition, we
developed a new technology, which applied breath capture used in
BrAD-seq to DNA materials, and applied for a patent (Kelly et al.,
in preparation). Furthermore, we have developed a high-throughput
amplicon-seq library preparation method for plant root microbial
community profiling (Kumaishi, Usui et al., in preparation).

e AT N\—1E
Members

@ F—L')—%— [Team Leader]
TH¥8 Z=2E0 Yasunori ICHIHASHI, Ph.D.

OFFFHIZEE [Research & Development Scientist]
Bl (Z2B) B Megumi NARUKAWA-NARA,Ph.D.

@45 7IFZZE [Postdoctoral Researcher]
7% T Takumi SATO, Ph.D.

O@FARIFZEE [Visiting Researcher]
KB BE5E Rumi AMANO, Ph.D.

@77 =HIVAZ Y7 Il [Technical Staff ]

BER 1RFE Kie KUMAISHI  FAFF #8 B % Erika USUI
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,,,,, R B Tsuyoshi ISAWA,PRD.

@HfiZEIEET [Research Cnosultant]
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@7YAZ N [Assistant]
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Shinozaki Research Collaborative Group

(N— SR L — < S SSH e Eot

%‘:mﬁfﬂlﬁﬁ

SyVaVEEREE

®"II—T ,
(HEERBREATE Y L — ) |

Shinozaki Research Collaborative Group

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

H7IV—T& ETIVIEBMOERGFEPTER DNAGED)Y —ARES LU ERGFOR EFER DR

REBLUNAFVY =RV Z2—D)Y—AEBICEBML TV D, oo IELRVY—RZFRL. X2
ARO—LYPRIVE/—L, 7OT7F—LGEORBRBRERICEOTIRONTBREMREITSHILT. AFLR
MG EDREMDEEMRICRELSEAEFORREMERRZEDH TS, T5IC, BISNTLEREFZ
TEMBRONAATRBEICCA TSI ETRE - RREEICERVEATVS, £, H7IV—T71k. RIE
BEREREME L Z—ICFRBL. N\MFVY -2 —LOEEHEICTEIML TV S,
This research group contributes to Bio Resource Center (BRC) through collection of full-length cDNAs
from various plants and Arabidopsis mutant lines and their phenotype analysis. In combination with
transcriptome, hormonome, metabolome or proteome analyses, we utilize the resources of the BRC to
discover Arabidopsis genes of which functions are linked to quantitative improvements in plants and
those with new functions for minimizing the effects of the environmental stresses to achieve maximum
productivity. We are also trying to apply the stress related genes for molecular breeding of drought
tolerant crops and biomass production. This group also contributes to active collaboration between BRC
and Center for Sustainable Resource Science (CSRS).

2020FEE DRLR

Research and Development 2020-2021

(1) BREBRA M AGEICEADLAFIEEFSLUTTIV
EERFDFRZREEMN
AT V—T"TiE, IREL. ZREOETHIERERIETO
WEUTEEAFERNAA AL ERZHRL, REARL RS
BT U T B R R B BEMRAT 2 DS LU R O e %
ToTW5,
Y OHHREA R L ZVEICB T, CLE2S XTI F ROHEE TR
ZESTHENSEICBHIL, D%, FETBAMIBAM3 %
BIKICHE L, ABAGRRICB I 5F—BETH 5 NCED3
B TFORBZ FHEE, ABAOERERKALOHEE. Ak
L A OEEZFHIET 3 e AWt Uiz (K1), £/2BAM
ZRRD NI CHEET 2R BN T OGERIT 21T o7, £
RS DR FRIC B U TR R 2 38 R U Tz (Tukahashi et al.
2020), IHIKEEEEESNEBEZME>T, ZHBRAMN X
IWEICED B, il mXTFREREE L,
MYC AEBTEMAL A T ICEL 1E. EEMY OGRS M
ERABEOR.OL UTRHENTE Tz, ZOEBMINT
B % icel-11& 2003 FICHE ENTZEMS 2R Bk LT,
RO DREBIAEE 1D R RIS B BE M D WEE 7%
K TEET25T, AHETIE, DREBIADFLL FATINE
TOMRTH S ICELEIL T L DZERE R TIZ R, EMS
ZEFRCE A SN T-DNABIC K> THREN LY
Vrx T4 AR KERT R EHLMICLE
(Kidokoro* & Kim* et al., Plant Cell, 2020; Kim et al., Plant
Mol Biol, 2020), ¥5Ic, ICEl Z@BFRRI LMY TL
DREBIADF I FHARERNCTEERT LT, KD
ICE1 ZHULE LTARIR IS B M GRS I 4 2 HREAD R
ELZELTZ,
F R A B L RSB BT 2 ¥ RSB IN 1 AP2/ERF £ 5K 1
DOFEREMNT GHER) MY DK EKITIEE T S5 TICHE

HU. &EY Y7 2468 7% S 9 % ## AP2/ERF £ 5 K -
ZHEE USRI UTz, COEERTORZHETTSTE T, E
DERBTYIAEGHED LF L, TIRANL AR DK HEK 7
BN BB EHNHLMIC >z,

Peipceaton
LI b

rEsEinrCE EICTREE|IGON

X1 SZRDOIBRERD SENE RIERE TR IRV AT LIGBICEH BT
FrERELf.
Figure.1 Peptide-mediated long-distance organ communications
under dehydration stress.
(1) Exploration and analysis of regulatory and signaling
factors in environmental stress responses
Our research group aims to discover Arabidopsis genes whose
functions are linked to quantitative improvements in plants and
those with new functions for minimizing the effects of the
environmental stresses to achieve maximum productivity.
We reported that CLE25 peptide moves from the roots to the
leaves through vasculature, and binds with BAM1 BAM3
receptor in the leaves. CLE25-BAMs regulates NCED3
expression, ABA accumulation, stomatal closure and
dehydration resistance. Also, we analyzed the transcription

factor that functions as the downstream factor of
CLE25-BAM signals. In addition, we identified other
peptide mediating dehydration stress responses with
LC-MS/MS analyses (Figure 1).

The ICE1-DREBIA regulation has been assumed as a
mainframe of plant cold-responsive gene regulation. This
regulation has been strongly supported by an EMS mutant
icel-1, in which the cold-responsive DREBIA expression
was largely repressed. In this study, we demonstrated that the
previously reported icel-1 allele is genetically independent
to the DREB1A regulation. Instead, a transgenic T-DNA
locus of icel-1 repressed the DREBIA expression through an
epigenetic silencing machinery RNA-directed DNA
methylation (RADM) regardless of cold stress (Kidokoro* &
Kim* et al., Plant Cell, 2020; Kim et al., Plant Mol Biol,
2020). Our study proposed that the current ICE1-based
understanding on plant cold-responsive gene regulation
should be re-validated without any presumption.

By transcriptome analyses under early dehydration stress in
Arabidopsis, we identified novel AP2/ERF transcription
factors involved in water permeability of the cuticle in
response to water deficit.

X2 1R ZAE RIREU RS X 7 LRIPPS-II DBAFE

Figure.2 Development of RIPPS-II, a crop-type phenotyping system

(2) EYMDRIRBBIF VAT LDBERBIURELE
RICEADZT—2 4R

WY DM BRI IO ESAE Z B g B 7= icid, T3
TRIE RS I E ORAL IR BSRF ZREEICHIEIL . TnBD%
BICHT S 2 K E DR R Z L 2T 20BN H D, AL
W&, WEYIO B E)E BT 25 RIPPS (RIKEN Integrated Plant
Phenotyping System) ZFA¥E L. K&GERIRKIY fo—)b
RN COEBIHRNT T 5 b T4 —LORERETo>TV S, AEE
Fid, BAZXRIINRE, XOKREREYOMRNEITI8
D RIPPS-TI DiFE 2 # Tz (K2), RIPPS-IIZ. [Aliis i
K2 HATEO, WYz IAKBNCRT T 5ZEWTRETH 5,
Fo, FXTRTIFRT AT L, VIVH LIRE ORI E R
Wzt iz, THICHPBINAOWIZEE EDOFFERTZRICKDY
A X)X BARE ORI 21T o720

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

To elucidate plant growth response to various environmental

conditions in detail, we constructed an automatic growth and

imaging system named RIPPS (Integrated Plant Phenotyping

System) that control pot soil moisture precisely. We developed

RIPPS-II, a crop-type phenotyping system equipped with a

rotating imaging mechanism to analyze plants in three

dimensions (Figure 2). We performed expression analysis of
early stage of crops such as quinoa, brachypodium, and

sorghum under water-limited conditions. We also analyzed
various types of mutant plants in collaboration with researchers
inside and outside the RIKEN.

BEEE A IN\—H1ERK

Members

ZRZ k)=~ F[Laboratory Head]
I — 1t Kazuo SHINOZAKI, Ph.D.
FfiZ2& [Research Scientist]

BEFR 3542 Miki FUJITA, Ph.D.

SHEF Z Kaoru URANO, Ph.D.

=8 S35 Fuminori TAKAHASHI, Ph.D.
% BHE June-Sik KIM, Ph.D.
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KPS AR Saho MIZUKADO (BHEEES)
Fith 3922 Saya KIKUCHI
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Publications

PR

Experimental Animal Division

Journals in English or non-Japanese (Peer reviewed)

Mizuno-lijima S, Ayabe S, Kato K, Matoba S, Ikeda Y, Dinh
TTH, Le HT, Suzuki H, Nakashima K, Hasegawa Y, Hamada Y,
Tanimoto Y, Daitoku Y, Iki N, Ishida M, Ibrahim EAE,
Nakashiba T, Hamada M, Murata K, Miwa Y, Okada-Iwabu M,
Iwabu M, Yagami KI, Ogura A, Obata Y, Takahashi S, Mizuno
S, Yoshiki A, Sugiyama F, “Efficient production of large
deletion and gene fragment knock-in mice mediated by genome
editing with Cas9-mouse Cdtl in mouse zygotes” Methods doi:
10.1016/j.ymeth.2020.04.007 (2020)

Yoshioka N, Kabata Y, Kuriyama M, Bizen N, Zhou L, Tran
DM, Yano M, Yoshiki A, Ushiki T, Sproule TJ, Abe R,
Takebayashi H, “Diverse dystonin gene mutations cause
distinct patterns of Dst isoform deficiency and phenotypic
heterogeneity in Dystonia musculorum mice” Disease Models
& Mechanisms 13: dmmo041608. doi: 10.1242/dmm.041608
(2020)

Morimoto K, Numata K, Daitoku Y, Hamada Y, Kobayashi K,
Kato K, Suzuki H, Ayabe S, Yoshiki A, Takahashi S, Murata K,
Mizuno S, Sugiyama F, “Reverse genetics reveals single gene of
every candidate on Hybrid sterility, X Chromosome QTL 2
(Hstx2) are dispensable for spermatogenesis” Sci Rep ;10
(1):9060. doi: 10.1038/s41598-020-65986-y (2020)

Hasan ASH, Dinh TTH, LE HT, Mizuno-lijima S, Daitoku Y,
Ishida M, Tanimoto Y, Kato K, Yoshiki A, Murata K, Mizuno S,
Sugiyama F, “Characterization of a bicistronic knock-in reporter
mouse model for investigating the role of CABLES?2 in vivo”
Exp Anim doi: 10.1538/expanim.20-0063 (2020)

Masuya H, Usuda D, Nakata H, Yuhara N, Kurihara K, Namiki
Y, Iwase S, Takada T, Tanaka N, Suzuki K, Yamagata Y,
Kobayashi N, Yoshiki A, Kushida T, “Establishment and
application of information resource of mutant mice in RIKEN
BioResource Research Center” Lab Anim Res ;37(1):6. doi:
10.1186/s42826-020-00068-8 (2021)

Hashimoto D, Hirashima T, Yamamura H, Kataoka T, Fujimoto
K, Hyuga T, Yoshiki A, Kimura K, Kuroki S, Tachibana M,
Suzuki K, Yamamoto N, Morioka S, Sasaki T, Yamada G,
“Dynamic erectile responses of a novel penile organ model
utilizing two photon excitation microscopy (TPEM){” Biol

Reprod :i0ab011. doi: 10.1093/biolre/ioab011 (2021)

Nakata H, Hashimoto T, Yoshiki A, “Quick validation of genetic
quality for conditional alleles in mice” Genes Cells doi:
10.1111/gtc.12834 (2021)

Reviews

Mekada K, Yoshiki A, “Substrains matter in phenotyping of
C57BL/6 mice” Experimental Animals 20-0158 (2021)

International Conferences (Invited)

Yoshiki A, “Update status of mouse resources for studies of
gene function and disease at Riken BRC” 12th International
Multiconference "Bioinfomatics of Genome Regulation and
Structure/Systems Biology", Novosibirsk Russia (Web
conference), July 2020

Domestic Conferences (Invited)

HARE, “CMEEETIVELTD /v IT I T ADEE
KW OA > by —HEE 3 60 [ H A R A 22l
£ £ /The 60th Annual Meeting of the Japanese Teratology
Society, Web B, 7 A , 20204

Experimental Plant Division

Journals in English or non-Japanese (Peer reviewed)

Nagai K, Mori Y, Ishikawa S, Furuta T, Gamuyao R, Niimi Y,
Hobo T, Fukuda M, Kojima M, Takebayashi Y, Fukushima A,
Himuro Y, Kobayashi M, Ackley W, Hisano H, Sato K, Yoshida
A, Wu J, Sakakibara H, Sato Y, Tsuji H, Akagi T, Ashikari M,
“Antagonistic regulation of the gibberellic acid response during
stem growth in rice” Nature 584 109-114 (2020)

Nakano Y, Kusunoki K, Hoekenga OA, Tanaka K, Tuchi S,
Sakata Y, Kobayashi M, Yamamoto Y'Y, Koyama H, Kobayashi
Y, “Genome-wide association study and genomic prediction
elucidate the distinct genetic architecture of aluminum and
proton tolerance in Arabidopsis thaliana” Front Plant Sci. 11
405 (2020)

Nakano Y, Kusunoki K, Maruyama H, Enomoto T, Tokizawa M,
Tuchi S, Kobayashi M, Kochian LV, Koyama H, Kobayashi Y,

“A single-population GWAS identified 4tMATE expression
level polymorphism caused by promoter variants is associated
with variation in aluminum tolerance in a local Arabidopsis
population” Plant Direct 4 ¢00250 (2020)

Matsuura S, Ohya T, Sakurai T, Mitomi M, Abe H, “Suppressive effect
of prohydrojasmon on western flower thrips Frankliniella occidentalis
(Pergande) (Thysanoptera: Thripidae) on greenhouse tomato plants”
International Journal of Pest Management” Published online (2020)

Isono K, Tsukimoto R, Tuchi S, Shinozawa A, Yotsui I, Sakata Y, Taji
T, “An ER-golgi tethering factor SLOH4/MIP3 is involved in
long-term heat tolerance of Arabidopsis™ Plant Cell Physiol pcaal57
(2020)

Tokizawa M, Enomoto T, Ito H, Wu L, Kobayashi Y, Mora-Macias J,
Armenta-Medina D, Tuchi S, Kobayashi M, Nomoto M, Tada Y,
Fujita M, Shinozaki K, Yamamoto Y'Y, Kochian LV, Koyama H,
“High affinity promoter binding of STOP1 is essential for the early
aluminum-inducible expression of novel Al resistance genes GDH1
and GDH2 in Arabidopsis” J Exp Bot erab031 (2021)

Fujimoto T, Abe H, Mizukubo T, Seo S, “Phytol, a constituent of
chlorophyll, induces root-knot nematode resistance in Arabidopsis
via the ethylene signaling pathway” Mol Plant Microbe Interact
MPMI07200186R (2021)

Saitoh A, Takase T, Abe H, Watahiki M, Hirakawa Y, Kiyosue T,
“ZEITLUPE enhances expression of PIF4 and YUCS in the upper
aerial parts of Arabidopsis seedlings to positively regulate hypocotyl
elongation” Plant Cell Rep 40 479-489 (2021)

Domestic Conferences (Participants): 2

Cell Engineering Division

Journals in English or non-Japanese (Peer reviewed)

Zhang X, Zhu B, Chen L, Xie L, Yu W, Wang Y, Li L, Yin S, Yang
L, Hu H, Han H, Li Y, Wang L, Chen G, Ma X, Geng H, Huang
W, Pang X, Yang Z, Wu Y, Siwko S, Kurita R, Nakamura Y, Yang
L, Liu M, Li D, “Dual base editor catalyzes both cytosine and
adenine base conversions in human cells.” Nat. Biotechnol. 38:
856-860 (2020)

Zhan J, Irudayam MJ, Nakamura Y, Kurita R, Nienhuis AW,
“High level of fetal-globin reactivation by designed transcriptional
activator-like effector.” Blood Adv. 4: 687-695 (2020)

Murphy ZC, Getman MR, Myers JA, Burgos Villar KN, Leshen
E, Kurita R, Nakamura Y, Steiner LA, “Codanin-1 mutations
engineered in human erythroid cells demonstrate role of
CDANT1 in terminal erythroid maturation.” Exp. Hematol.
S0301-472X(20)30594-4 (2020)

Daniels DE, Downes DJ, Ferrer-Vicens I, Ferguson DCJ,

I

Publications

Singleton BK, Wilson MC, Trakarnsanga K, Kurita R,
Nakamura Y, Anstee DJ, Frayne J, “Comparing the two leading
erythroid lines BEL-A and HUDEP-2. ” Haematologica 105:
€389-¢394 (2020)

Balogh P, Adelman ER, Pluvinage JV, Capaldo BJ, Freeman KC,
Singh S, Elagib KE, Nakamura Y, Kurita R, Sashida G, Zunder
ER, Li H, Gru AA, Price EA, Schrier SL, Weissman IL,
Figueroa ME, Pang WW, Goldfarb AN, “RUNX3 levels in
human hematopoietic progenitors are regulated by aging and
dictate erythroid-myeloid balance. ” Haematologica 105:
905-913 (2020)

Fugazza C, Barbarani G, Elangovan S, Marini MG, Giolitto S,
Font-Monclus I, Marongiu MF, Manunza L, Strouboulis J, Cantu
C, Gasparri F, Barabino SML, Nakamura Y, Ottolenghi S, Moi P,
Ronchi AE, “The Coup-TFII orphan nuclear receptor is an activator
of the y-globin gene.” Haematologica :haematol.2019.241224. doi:
10.3324/haematol.2019.241224. Online ahead of print. PMID:
32107331 (2020)

Wang L, LiL,Ma Y, HuH, Li Q, Yang Y, Liu W, Yin S, Li W, Fu
B, Kurita R, Nakamura Y, Liu M, Lai Y, Li D, “Reactivation of
y-globin expression through Cas9 or base editor to treat
B-hemoglobinopathies.” Cell Res. 30: 276-278. (2020)

Arai Y, Takami M, An Y, Matsuo-Takasaki M, Hemmi Y,
Wakabayashi T, Inoue J, Noguchi M, Nakamura Y, Sugimoto K,
Takemura T, Okita K, Osafune K, Takasato M, Hayata T,
Hayashi Y, “Generation of two human induced pluripotent stem
cell lines derived from two juvenile nephronophthisis patients
with NPHP1 deletion.” Stem Cell Res. 45: 101815 (2020)

Morgan RA, Ma F, Unti MJ, Brown D, Ayoub PG, Tam C, Lathrop
L, Aleshe B, Kurita R, Nakamura Y, Senadheera S, Wong RL,
Hollis RP, Pellegrini M, Kohn DB, “Creating New
B-Globin-Expressing Lentiviral Vectors by High-Resolution
Mapping of Locus Control Region Enhancer Sequences. ” Mol.
Ther. Methods Clin. Dev. 17: 999-1013 (2020)

Trakarnsanga K, Tipgomut C, Metheetrairut C, Wattanapanitch
M, Khuhapinant A, Poldee S, Kurita R, Nakamura Y, Srisawat
C, Frayne J, “Generation of an immortalised erythroid cell line
from haematopoietic stem cells of a haemoglobin
E/B-thalassemia patient.” Sci. Rep. 10: 16798 (2020)

Ku CC, Wuputra K, Kato K, Lin WH, Pan JB, Tsai SC, Kuo CJ,
Lee KH, Lee YL, Lin YC, Saito S, Noguchi M, Nakamura Y,
Miyoshi H, Eckner R, Nagata K, Wu DC, Lin CS, Yokoyama
KK, “Jdp2-deficient granule cell progenitors in the cerebellum
are resistant to ROS-mediated apoptosis through xCT/Slc7all
activation.” Sci. Rep. 10: 4933 (2020)

Domestic Conferences (Participants): 2
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50

RIKEN BRC Annual Report 2020~2021

RIKEN BRC Annual Report 2020~2021

51



PR

EE TS

Activities in the RIKEN BioResource Research Center

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

Mizuno-lijima S, Ayabe S, Kato K, Matoba S, Ikeda Y, Dinh
TTH, Le HT, Suzuki H, Nakashima K, Hasegawa Y, Hamada Y,
Tanimoto Y, Daitoku Y, Iki N, Ishida M, Ibrahim EAE,
Nakashiba T, Hamada M, Murata K, Miwa Y, Okada-Iwabu M,
Iwabu M, Yagami K, Ogura A, Obata Y, Takahashi S, Mizuno S,
Yoshiki A, Sugiyama F, “Efficient production of large deletion
and gene fragment knock-in mice mediated by genome editing
with Cas9-mouse Cdtl in mouse zygotes” Methods S1046-2023
(19)30328-7 doi:10.1016/j.ymeth.2020.04.007 (2020)

Yamaki Y, Fukushima T, Yoshida N, Nishimura K, Fukuda A,
Hisatake K, Aso M, Sakasai T, Kijima-Tanaka J, Miwa Y,
Nakanishi M, Sumazaki R, Takada H, “Utilization of a novel
Sendai virus vector in ex vivo gene therapy for hemophilia A”
Int J Hematol doi: 10.1007/s12185-020-03059-6 (2021)

Domestic Conferences (Invited)

=R SR ET T L Y O KNOW-HOW” HAE
2= (The Chemical Society of Japan) 25 10[A] CSI{L#2 7 = A
2, AT T4 10 H20204F

Domestic Conferences (Participants): 3

Microbe Division
Japan collection of Microorganisms

Journals in English or non-Japanese (Peer reviewed)

Klykleung N, Yuki M, Kudo T, Ohkuma M,
Phongsopitanun W, Pittayakhajonwut P, Tanasupawat S,
“Microbispora catharanthi sp. nov., a novel endophytic
actinomycete isolated from the root of Catharanthus
roseus” Int J Syst Evol Microbiol 70 964-970 (2020)

Iino T, Kawai S, Yuki M, Dekio I, Ohkuma M, Haruta S,
“Thermaurantimonas aggregans gen. nov., sp. nov., a
moderately thermophilic heterotrophic aggregating
bacterium isolated from microbial mats at a terrestrial hot
spring” Int J Syst Evol Microbiol 70 1117-1121 (2020)

Itoh T, Miura T, Sakai H, Kato S, Ohkuma M, Takashina T,
“Sulfuracidifex tepidarius gen. nov., sp. nov. and transfer
of Sulfolobus metallicus Huber and Stetter 1992 to the
genus Sulfuracidifex as Sulfuracidifex metallicus comb.
nov.” J Syst Evol Microbiol 70 1837-1842 (2020)

Dekio I, Sakamoto M, Suzuki T, Yuki M, Kinoshita S,
Murakami Y, Ohkuma M, “Cutibacterium modestum sp.

nov., isolated from meibum of human meibomian glands,
and emended descriptions of Cutibacterium granulosum
and Cutibacterium namnetense” Int J Syst Evol Microbiol
70 2457-2462 (2020)

Kobayashi H, Tanizawa Y, Sakamoto M, Nakamura Y,
Ohkuma M, Tohno M, “Reclassification of Clostridium
diolis Biebl and Spréer 2003 as a later heterotypic synonym
of Clostridium beijerinckii Donker 1926 (Approved Lists
1980) emend. Keis et al. 2001” Int J Syst Evol Microbiol 70
2463-2466 (2020)

Tanizawa Y, Kobayashi H, Nomura M, Sakamoto M, Arita
M, Nakamura N, Ohkuma M, Tohno M, “Lactobacillus
buchneri subsp. silagei subsp. nov., isolated from rice
grain silage” Int J Syst Evol Microbiol 70 3111-3116
(2020)

Klykleung N, Yuki M, Kudo T, Ohkuma M,
Phongsopitanun W, Inahashi Y, Matsumoto A,
Tanasupawat S, “Streptomyces mimosae sp. nov., an
endophytic actinomycete isolated from the root of Mimosa
pudica in Thailand” Int J Syst Evol Microbiol 70
3316-3322 (2020)

Sorokin DY, Merkel AY, Messina E, Yakimov MM, Itoh T,
Mesbah NM, Wiegel J, Oren A, “Reclassification of the
genus Natronolimnobius: proposal of two new genera,
Natronolimnohabitans gen. nov. to accommodate
Natronolimnobius innermongolicus and
Natrarchaeobaculum gen. nov. to accommodate
Natronolimnobius aegyptiacus and Natronolimnobius
sulfurireducens” Int J Syst Evol Microbiol 70 3399-3405
(2020)

Ikeyama N, Toyoda A, Morohoshi S, Kunihiro T,
Murakami T, Mori H, Iino T, Ohkuma M, Sakamoto M,
“Amedibacterium intestinale gen. nov., sp. nov., isolated
from human faeces, and reclassification of Fubacterium
dolichum Moore et al. 1976 (Approved Lists 1980) as
Amedibacillus dolichus gen. nov., comb. nov.” Int J Syst
Evol Microbiol 70 3656-3664 (2020)

Sato T, Takada D, Itoh T, Ohkuma M, Atomi H,
“Integration of large heterologous DNA fragments into the

genome of Thermococcus kodakarensis” Extremophiles 24
339-353 (2020)

Nishimura Y, Kume K, Sonehara K, Tanifuji G, Shiratori
T, Hashimoto T, Ishida K, Inagaki Y, Ohkuma M,
“Mitochondrial genomes of Hemiarma marina and
Leucocryptos marina revised the evolution of cytochrome
¢ maturation in Cryptista” Front Ecol Evol 8 140 (2020)

Kato S, Itoh T, Ohkuma M, “Complete genome sequence
of Athalassotoga saccharophila strain NAS-01, a

deep-branching thermophilic lineage in the phylum
Thermotogae” Microbiol Resour Announc 9 ¢00322-20
(2020)

Tourlousse DM, Sakamoto M, Miura T, Narita K, Ohashi
A, Uchino Y, Yamazoe A, Kameyama K, Terauchi J,
Ohkuma M, Kawasaki H, Sekiguchi Y, “Complete genome
sequence of Collinsella aerofaciens JCM 10188™”
Microbiol Resour Announc 9 ¢00134-20 (2020)

Tourlousse DM, Sakamoto M, Miura T, Narita K, Ohashi
A, Uchino Y, Yamazoe A, Kameyama K, Terauchi J,
Ohkuma M, Kawasaki H, Sekiguchi Y, “Complete genome
sequence of Megamonas funiformis JCM 147237”
Microbiol Resour Announc 9 ¢00142-20 (2020)

Tourlousse DM, Sakamoto M, Miura T, Narita K, Ohashi
A, Uchino Y, Yamazoe A, Kameyama K, Terauchi J,
Ohkuma M, Kawasaki H, Sekiguchi Y, “Complete genome
sequence of Flavonifractor plautii JCM 32125™
Microbiol Resour Announc 9 ¢00135-20 (2020)

Tourlousse DM, Sakamoto M, Miura T, Narita K, Ohashi
A, Uchino Y, Yamazoe A, Kameyama K, Terauchi J,
Ohkuma M, Kawasaki H, Sekiguchi Y, “Complete genome
sequence of Blautia producta JCM 14717 Microbiol
Resour Announc 9 €00141-20 (2020)

Takeuchi M, Kuwahara H, Murakami T, Kajitani R,
Toyoda A, Itoh T, Ohkuma M, Hongoh Y, “Parallel
reductive genome evolution in Desulfovibrio
ectosymbionts independently acquired by Trichonympha
protists in the termite gut” ISME J 14 2288-2301 (2020)

Noda S, Koyama F, Aihara C, Ikeyama N, Yuki M,
Ohkuma M, Sakamoto M, “Lactococcus insecticola sp.
nov. and Lactococcus hodotermopsidis sp. nov., isolated
from the gut of the wood-feeding lower termite
Hodotermopsis sjostedti” Int J Syst Evol Microbiol 70
4515-4522 (2020)

Liou JS, Huang CH, Ikeyama N, Lee AY, Chen IC, Blom J,
Chen CC, Chen CH, Lin YC, Hsieh SY, Huang L, Ohkuma
M, Watanabe K, Sakamoto M, “Prevotella hominis sp.
nov., isolated from human faeces” Int J Syst Evol
Microbiol 70 47674773 (2020)

Shirouzu T, Takamatsu S, Hashimoto A, Meeboon J,
Ohkuma M, “Phylogenetic overview of the Erysiphaceae
based on ntDNA and MCM?7 sequences” Mycoscience 61
249-258 (2020)

Nishimura Y, Otagiri M, Yuki M, Shimizu M, Inoue J,
Moriya S, Ohkuma M, “Division of functional roles for
termite gut protists revealed by single-cell transcriptomes”
ISME J 14 2449-2460 (2020)

I

Publications

Takaki K, Tahara YO, Nakamichi N, Hasegawa Y, Shintani M,
Ohkuma M, Miyata M, Futamata H, Tashiro Y, “Multilamellar
and multivesicular outer membrane vesicles produced by a
Buttiauxella agrestis tolB mutant” Appl Environ Microbiol 86
¢01131-20 (2020)

Bourguignon T, Kinjo Y, Villa-Martin P, Coleman NV, Tang Q,
Arab DA, Wang Z, Tokuda G, Hongoh Y, Ohkuma M, Ho SYW,
Pigolotti S, Lo N, “Increased mutation rate is linked to genome
reduction in prokaryotes” Curr Biol 30 3848-3855 (2020)

Kanchanasin P, Yuki M, Kudo T, Ohkuma M, Phongsopitanun W,
Tanasupawat S, “Nocardia aurantiaca sp. nov., isolated from soil
in Thailand” Int J Syst Evol Microbiol 70 5432-5438 (2020)

Takashima M, Manabe R, Ohkuma M, “Draft genome sequence
of oleaginous yeast Saitozyma sp. JCM 24511 isolated from soil
on Iriomote island, Okinawa, Japan” Microbiol Resour Announc
9 ¢00196-20 (2020)

Ogata Y, Sakamoto M, Ohkuma M, Hattori M, Suda W,
“Complete genome sequence of Adlercreutzia sp. strain
8CFCBHI, a potent producer of equol, isolated from healthy
Japanese feces” Microbiol Resour Announc 9 €01240-20 (2020)

Sakamoto M, lkeyama N, Toyoda A, Murakami T, Mori H,
Ohkuma M, “Complete genome sequence of Faecalibacillus
intestinalis JCM 34082, isolated from feces of a healthy Japanese
female” Microbiol Resour Announc 9 ¢01160-20 (2020)

Tanno H, Fujii T, Hirano K, Maeno S, Tonozuka T, Sakamoto M,
Ohkuma M, Tochio T, Endo A, “Characterization of
fructooligosaccharide metabolism and
fructooligosaccharide-degrading enzymes in human commensal
butyrate producers” Gut Microbes 13 1-20 (2021)

Tanasupawat S, Songsumanus A, Kuncharoen N, Kudo T, Yuki
M, Ohkuma M, Igarashi Y, “Actinomadura decatromicini sp.
nov., isolated from mountain soil in Thailand” J Antibiot 74
51-58 (2021)

Ogata Y, Sakamoto M, Ohkuma M, Hattori M, Suda W,
“Complete genome sequence of Alistipes indistinctus strain
2BBH45 isolated from healthy Japanese feces” Microbiol Resour
Announc 10 ¢01284-20 (2021)

Kato S, Ohnishi M, Nagamori M, Yuki M, Takashina T, Ohkuma
M, Itoh T, “Conexivisphaera calida gen. nov., sp. nov., a
thermophilic sulfur- and iron-reducing archaeon, and proposal of
Conexivisphaeraceae fam. nov., Conexivisphaerales ord. nov.,
and Conexivisphaeria class. nov. in the phylum
Thaumarchaeota” Int J Syst Evol Microbiol 71 004595 (2021)

International Conferences (Participants):1

Domestic Conferences (Invited)
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I

Publications

U]

Kato S, Itoh T, Ohkuma M, “Research and resource
development of archaea/extremophiles in RIKEN-JCM”
AP T % Web > > R ¥ w7 L 2020 (The Society of
Biotechnology, Japan) 9 B 2020 &

Domestic Conferences (Participants): 15

Integrated Bioresource
Information Division

Journals in English or non-Japanese (Peer reviewed)

Matsuzaki SS, Tanaka A, Kohzu A, Suzuki K, Komatsu K,
Shinohara R, Nakagawa M, Nohara S, Ueno R, Satake K,
Hayashi S,“Seasonal dynamics of the activities of dissolved
137Cs and the 137Cs of fish in a shallow, hypereutrophic lake:
Links to bottom-water oxygen concentrations” Science of The
Total Environment Vol.761 143257 (2021)

Ross S, Suzuki Y, Kondoh M, Suzuki K, Villa Martin P, Dornelas
M, “Illuminating the intrinsic and extrinsic drivers of ecological
stability across scales" Ecological Research (2021)
doi:10.1111/1440-1703.12214 (in press)

Reviews

Masuya H, Usuda D, Nakata H, Yuhara N, Kurihara K, Namiki
Y, Iwase S, Takada T, Tanaka N, Suzuki K, Yamagata Y,
Kobayashi N, Yoshiki A, Kushida T, “Establishment and
application of information resource of mutant mice in RIKEN
BioResource Research Center" Laboratory Animal Research
Vol.37 No.6 (2021)

Domestic Conferences (Invited)

BARMEAR TN F =TV RRT —TRITIC KBRS -
LY — L7 MG O @& 55 68 [a1 A RE %2 2% (The 68th
annual meeting of the ecological society of Japan), 4 ¥ i #H

BIEMZZOTAY 747 101 - BHh - B2 i o & A
YIA, 20213

Domestic Conferences (Participants):11

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

Kanatsu-Shinohara M, Ogonuki N, Matoba S, Ogura A,
Shinohara T, “Autologous transplantation of spermatogonial
stem cells restores fertility in congenitally infertile mice.” Proc
Natl Acad Sci USA Vol. 117 7837-7844 (2020)

Mochida K, “Development of assisted reproductive
technologies in small animal species for their efficient
preservation and production.” J Reprod Dev Vol. 66 299-306

(2020)

Inoue K, Ogonuki N, Kamimura S, Inoue H, Matoba S, Hirose
M, Honda A, Miura K, Hada M, Hasegawa A, Watanabe N, Dodo
Y, Mochida K, Ogura A, “Loss of H3K27me3 imprinting in the
Sfmbt2 miRNA cluster causes enlargement of cloned mouse
placentas.” Nat Commun Vol. 11 2150 (2020)

Mizuno-lijima S, Ayabe S, Kato K, Matoba S, lkeda Y, Dinh
TTH, Le HT, Suzuki H, Nakashima K, Hasegawa Y, Hamada Y,
Tanimoto Y, Daitoku Y, Iki N, Ishida M, Ibrahim EAE,
Nakashiba T, Hamada M, Murata K, Miwa Y, Okada-Iwabu M,
Iwabu M, Yagami KI, Ogura A, Obata Y, Takahashi S, Mizuno S,
Yoshiki A, Sugiyama F, “Efficient production of large deletion
and gene fragment knock-in mice mediated by genome editing
with Cas9-mouse Cdtl in mouse zygotes.” Methods S1046-2023
(19) 30328-7 (2020) DOI: 10.1016/j.ymeth.2020.04.007

Kazuki Y, Gao FJ, Li Y, Moyer AJ, Devenney B, Hiramatsu K,
Miyagawa-Tomita S, Abe S, Kazuki K, Kajitani N, Uno N,
Takehara S, Takiguchi M, Yamakawa M, Hasegawa A, Shimizu
R, Matsukura S, Noda N, Ogonuki N, Inoue K, Matoba S, Ogura
A, Florea LD, Savonenko A, Xiao M, Wu D, Batista DA, Yang J,
Qiu Z, Singh N, Richtsmeier JT, Takeuchi T, Oshimura M,
Reeves RH, “A non-mosaic transchromosomic mouse model of
Down syndrome carrying the long arm of human chromosome
21.” Elife Vol. 9 ¢56223 (2020) DOI: 10.7554/¢cLife.56223

Tsuchimoto A, Tone M, Ogonuki N, Hada M, Ogura A,
Takashima S, “Germ cell depletion in recipient testis has adverse
effects on spermatogenesis in orthotopically transplanted testis
pieces via retinoic acid insufficiency.” Sci Rep Vol. 10 10796
(2020) DOI: 10.1038/s41598-020-67595-1

Jia R, Chen X, Zhu Z, Yu F, Huang J, Zhang L, Ogura, A, Pan J,
“Improving ovulation in gilts using anti-inhibin serum treatment
combined with fixed-time artificial insemination.” Reprod
Domestic Anim Vol. 56 112-119 (2020)

Miura K, Inoue K, Ogura A, Kaminuma O, “Role of CD4" T cells
in allergic airway diseases: Learning from murine models.” Int J
Mol Sci Vol. 21 7480 (2020) DOI: 10.3390/ijms21207480

Miura K, Matoba S, Hirose M, Ogura A, Generation of chimeric
mice with spermatozoa fully derived from embryonic stem cells
using a triple-target CRISPR method for Nanos3. Biol Reprod
Vol. 104 223-233 (2021)

Hasegawa A, Mochida K, Matoba S, Inoue K, Hama D, Kadota
M, Hiraiwa N, Yoshiki A, Ogura A, Development of assisted
reproductive technologies for Mus spretus. Biol Reprod Vol. 104
234-243 (2021)

Ishiuchi T, Abe S, Inoue K, Yeung WKA, Miki Y, Ogura A Sasaki
H, “Reprogramming of the histone H3.3 landscape in the early
mouse embryo.” Nat Struct Mol Biol Vol. 28 38-49 (2021)
doi: https://www.nature.com/articles/s41594-020-00521-1

Qiu J, Hasegawa A, Mochida K, Ogura A, Koshimoto C,
Matsukawa K, Edashige K, “Equilibrium vitrification of mouse
embryos using low concentrations of cryoprotectants.”
Cryobiology Vol. 98 127-133 (2021)

Morimoto H, Yamamoto T, Miyazaki T, Ogonuki N, Ogura A,
Tanaka T, Kanatsu-Shinohara M, Yabe-Nishimura C, Zhang H,
Pommier Y, Trumpp A, Shinohara T, “An interplay of
NOX1-derived ROS and oxygen determines the spermatogonial
stem cell self-renewal efficiency under hypoxia.” Genes Dev Vol.
35250-260 (2021)

Miura K, Ogura A, Kobatake K, Honda H, Kaminuma O,
“Progress of genome editing technology and developmental
biology useful for radiation research.” J Radiation Research (in
press)

Mori Y, Ogonuki N, Hasegawa A, Kanatsu-Shinohara M, Ogura
A, Wang Y, McCarrey JR, Shinohara T, “OGG1 protects mouse
spermatogonial stem cells from reactive oxygen species in
culture.” Biol Reprod (in press)

Ogura A, Matoba S, Inoue K, “Epigenetic abnormalities
associated with somatic cell nuclear transfer.” Reproduction (in
press)

International Conferences (Invited)

Ogura A, Ogonuki N. “Recent advancements of assisted
fertilization using spermatogenic cells” WS
Chromosome/chromatin/nuclear dynamics in sexual
reproduction, The 43th Annual Meeting of the Molecular Biology
Society of Japan, Online, December, 2020

Domestic Conferences (Invited)

INBTEER T R 7 v — > 72 RO T2 R AR TE A o
figehr ) 25 113 [l AR E YA 2R 2, web BfiE 9 H 2020
i

IINETEER T— kS R IR 72 F O T SRR S O BAFE ) T2t
THIKHZE T4 > T 7 T ORESR | TREEN T 0 r'S
L] BRI VRI™ 152020, BT 12 A 20204

Domestic Conferences (Participants):12

Technology and Development
Team for Mammalian Genome
Dynamics

Journals in English or non-Japanese (Peer reviewed)

Takemoto K, Tani N, Takada-Horisawa Y, Fujimura S, Tanno N,
Yamane M, Okamura K, Sugimoto M, Araki K, Ishiguro KI,
“Meiosis-Specific C190rf57/4930432K21Rik/BRME1
Modulates Localization of RAD51 and DMCI1 to DSBs in

Mouse Meiotic Recombination” Cell Rep. Vol. 31 107686
(2020)

Ito T, Ishida H, Suzuki O, Chika N, Amano K, Ishibashi K,
Kamae N, Tada Y, Akagi K, Eguchi H, Okazaki Y, “Prevalence
and Molecular Characterization of Defective DNA Mismatch
Repair in Small-bowel Carcinoma in a Japanese Hospital-based
Population” J Anus Rectum Colon. Vol. 4 165-173 (2020)

Hwang YS, Suzuki S, Seita Y, Ito J, Sakata Y, Aso H, Sato K,
Hermann BP, Sasaki K, “Reconstitution of prospermatogonial
specification in vitro from human induced pluripotent stem
cells” Nat Commun. Vol. 11 5656 (2020)

Chang YH , Yokota H, Abe K, Tsai MD, Chu SL, “Automatic
three-dimensional segmentation of mouse embryonic stem cell
nuclei by utilising multiple channels of confocal fluorescence
images” J Microsc Vol. 281  57-75 (2021)

LiY, Fujiwara K, Osada N, Kawai Y, Takada T, Kryukov AP, Abe
K, Yonekawa H, Shiroishi T, Moriwaki K, Saitou N, Suzuki H,,
“House mouse Mus musculus dispersal in East Eurasia inferred
from 98 newly determined complete mitochondrial genome
sequences” Heredity Vol. 126  132-147 (2021)

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

Journals in English or non-Japanese (Peer reviewed)

Tanaka S, Ise W, Inoue T, Ito A, Ono C, Shima Y, Sakakibara S,
Nakayama M, Fujii K, Miura I, Sharif J, Koseki H, Koni P.A,
Raman [, Li Q.Z, Kubo M, Fujiki K, Nakato R, Shirahige K,
Araki H, Miura F, Ito T, Kawakami E, Baba Y, Kurosaki T,
“Tet2 and Tet3 in B cells are required to repress CD86 and
prevent autoimmunity”, Nat Immunol 21 950-961 (2020) (doi:
10.1038/541590-020-0700-y)

Horiai M, Otsuka A, Hidema S, Hiraoka Y, Hayashi R, Miyazaki
S, Furuse T, Mizukami H, Teruyama R, Tamura M, Bito H,
Maejima Y, Shimomura K, Nishimori K, “Targeting oxytocin
receptor (Oxtr)-expressing neurons in the lateral septum to restore
social novelty in autism spectrum disorder mouse models”, Sci
Rep 10 22173 (2020) (doi: 10.1038/s41598-020-79109-0)

Birling MC, Yoshiki A, Adams D, Ayabe S, Beaudet AL,
Bottomley J, Bradley A, Brown SDM, Biirger A, Bushell W,
Chiani F, Christou S, Codner GF, DeMayo FJ, Dickinson ME,
Doe B, Donahue LR, Fray MD, Gambadoro A, Gertsenstein M,
Gomez-Segura A, Goodwin LO, Heaney JD, Hérault Y, Hrabé
de Angelis M, Justice MJ, King RE, Kithn R, Lee H, Lee YJ,
Lloyd KCK, Lorenzo I, Mallon AM, McKerlie C, Meehan TF,
Nutter LMJ, Oh GT, Pavlovic G, Ramirez-Solis R, Rosen B,
Ryder EJ, Santos LA, Schick J, Seavitt JR, Seong JK, Skarnes
WC, Steel K, Tamura M, Tocchini-Valentini GP, Wardle-jones
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H, Wattenhofer-donze M, Wells S, Willis BJ, Wood JA, Wurst
W, The International Mouse Phenotyping Consortium, Teboul
L, Murray SA. “A resource of targeted mutant mouse lines for
5,061 genes”. Nat Genet (2021), (in-press)

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

FHAS B, “X AR CTIC KB HHE R S s E ks A A— > 7, 8
93 [a] H AR 7 WA Z 2= 0TK8 22 /The 93rd Annual Congress of
the Japan Endocrine Society, Web B, 7 H 2020

FEARTHS , “XARCTIC K% =i - Sk~ 7 ARRE B L BT
FERT, 55 14 [BEINIBB / \A A A A= > 7 % —F [\ [The 14th
NIBB Bioimaging Forum, Web B f#, 11 52020

A B , <R Z2 X AR T A5 XHRCT, X #RBEMERIC K 5
NS~ I ARIRBL A A= > B 63 A VR - R
MEEA > T A > 74— I\ 2020-/The 63rd Symposium of the
Japanese Society of Microscopy, Web BifE , 11 H 2020

A B, “XFRCTIC & B~ 7 AERAH R P BE &1 ), ABIS
Symposium 5l A A A A= 2T DIRFEF U TARE ~F,
INE DT ZZENS ~/ ABIS Symposium, Web B, 2 4 2021

Domestic Conferences (Participants): 12

iPSC-based Drug Discovery and
Development Team

Journals in English or non-Japanese (Peer reviewed)

Suzuki H, Egawa N, Kondo T, Imamura K, Enami T, Tsukita K,
Suga M, Shibukawa R, Okanishi Y, Uchiyama T, Inoue H2
“Generation of a human induced pluripotent stem cell line
derived from a Parkinson’s disease patient carrying SNCA
duplication” Stem Cell Res 45 (2020)

Hidaka T, Imamura K, Hioki T, Takagi T, Giga Y, Giga M,
Nishimura Y, Kawahara Y, Hayashi S, Niki T, Fushimi M, Inoue
H “Prediction of Compound Bioactivities using Heat Diffusion
Equation” Patterns (2020)

Katagami Y, Kondo T, Suga M, Yada Y, Imamura K, Shibukawa
R, Sagara Y, Okanishi Y, Tsukita K, Hirayama K, Era T, Inoue H
“Generation of a human induced pluripotent stem cell line,
BRCi009-A, derived from a patient with glycogen storage
disease type 1a” Stem Cell Res (2020)

Imamura K, Yada Y, Izumi Y, Morita M, Kawata A, Arisato T,
Nagahashi A, Enami T, Tsukita K, Kawakami H, Nakagawa M,
Takahashi R, Inoue H“Prediction model of amyotrophic lateral
sclerosis by deep learning with patient induced pluripotent stem
cells” Annals of Neurology (2021)

Horie T, Nakao T, Miyasaka Y, Nishino T, Matsumura S,

Nakazeki F, Ide Y, Kimura M, Tsuji S, Ruiz Rodriguez R,
Watanabe T, Yamasaki T, Xu S, Otani C, Miyagawa S,
Matsushita K, Sowa N, Omori A, Tanaka J, Nishimura C,
Kuwabara Y, Baba O, Watanabe S, Nishi H, Nakashima Y, R.
Picciotto M, Inoue H, Watanabe D, Nakamura K, Sasaki T,
Kimura T, Ono K“microRNA-33 maintains adaptive
thermogenesis via enhanced sympathetic nerve activity” Nat
Comm (2021)

Yada 'Y, Kondo T, Suga M, Tsukita K, Enami T, Shibukawa R,
Sagara Y, Okanishi Y, Imamura K, Kihara T, Inoue H “Human
induced pluripotent stem cells generated from a patient with
idiopathic basal ganglia calcification” Stem Cell Res (2021)

Reviews

Egawa N, Suzuki H, Takahashi R, Hayakawa K, Li W, Lo
E, Arai K, Inoue H “From in vitro to in vivo
reprogramming for neural transdifferentiation: An
approach for CNS tissue remodeling using stem cell
technology” Journal of Cerebral Blood Flow and
Metabolism (2020)

Karagiannis P, Inoue H “ALS, a cellular whodunit on
motor neuron degeneration” Molecular and Cellular
Neuroscience (2020)

Karagiannis P, Muotri A, Inoue H“Reprogramming the
brain in and out of diseased states” Molecular and
Cellular Neuroscience (2020)

Inoue H “Dopaminergic neurons in chromosome 22q11.2
deletion syndrome” EBioMedicine (2021)

International Conferences (Invited)

Inoue H : Basic and translational disease modeling with
patient iPSC-derived neural cells, Modeling Development
and Disease: Neural, ISSCR 2020 VIRTUAL, June 2020

Inoue H: Dementia research using human stem cell
models, Digital approaches for dementia medicine and
biology, The 43rd Annual Meeting of the Japan
Neuroscience Society, Kobe, July 2020

Inoue H: Investigator-Initiated Clinical Trial of Bosutinib
in ALS:iPSC-based Drug Repurposing for ALS Medicine
(iDReAM), The next-generation ALS clinical trials
proposed from the 5 running investigator-initiated clinical
trials in Japan, 61st Annual Meeting of the Japanese
Society of Neurology, Okayama, August 2020

Inoue H: Extracellular Tau as a therapeutic target of
FTLD, open-access NRI Webinar series,
Neuroregeneration Institute, McLean Hospital/Harvard
Medical School, MA, USA, September 2020

Domestic Conferences (Invited)

BRI wrliiaZe O 7o iR B mESE , ipS Millla e v 7z
PRI I 2 M RE AR & I HRHRNE | 55 19 Bl AP AE R
#i 2% = 8 &, The 19th Congress of the Japanese Society for

Regeneratic Medicine, WEB i fi#, 5 H 2020 4

H BB e ez O TR R SE , iPS Ml st D iR
HIAR, BB 410 H AR R IE - 5 4 B 4% 2, The 41th Annual
Meeting of the Japanese Society of Inflammation and
Regeneration, B 5{, 7 H 2020 ££

H EWBEN: S UAL—Y gV )T —F Db Dt
iPSHIfEE TV, B iRl & BT 7 B R HE e S g S 3
2020 FEEA VT AV RS LR X T2 ) 52m

(L7 2 —BRERIAL I iR R DISH ), 7 H 20204

BB BRI R DI R R 2, 5825 [n H A g
WEHY S HSHHAMREER Y T — % &
MRS, WEBBAME, 11 H 20204

H BB V7T r o 07 Fiie O ZBREDOWFZE, 5
39 [l HAGRANE P = 211442, the 39th Annual Meeting of
Japan Society for Dementia Research, WEB BH 1, 11 H 2020
i

BB CiPSHIREZ W 2813 S O B aiidR, 55718 7
ERHREXPO KR, KFw, WEBGH, 2H20214F

Domestic Conferences (Participants): 3

iPS Cell Advanced
Characterization and
Development Team

Journals in English or non-Japanese (Peer reviewed)

Arai Y, Takami M, An Y, Matsuo-Takasaki M, Hemmi Y,
Wakabayashi T, Inoue J, Noguchi M, Nakamura Y, Sugimoto K,
Takemura T, Okita K, Osafune K, Takasato M, Hayata T, Hayashi
Y. “Generation of two human induced pluripotent stem cell lines
derived from two juvenile nephronophthisis patients with NPHP1
deletion. ” Stem Cell Res 45 101815 (2020)

Reviews

Hayashi Y, Takami M, Matsuo-Takasaki M. “Studying
Abnormal Chromosomal Diseases Using Patient-Derived
Induced Pluripotent Stem Cells.” Front Cell Neurosci 14 224
(2020)

International Conferences (Invited)
Hayashi Y, “Characterization and Development of

Disease-specific iPS Cell Collection in RIKEN Cell Bank” The
2020 In vitro Biology Meeting (SIVB 2020) Online, June 2019

B

Publications

Domestic Conferences (Invited)

WREEST, B I KA EMREO L ——Tak s v
T BRI —Z VT W82 4> T4 2 November 2020

i}

R PESE, < R R ipS HIE O R F OFRE” 55 11 [0 R 7
)—= VT35 454> November 2020

PR, <R 2R IC KB EMEO L — ' —T atk o v
27 Al Optics {7222 4> 54> July 2020

Next Generation Human
Disease Model Team

Reviews

Amano T, “Gene regulatory landscape of the sonic hedgehog
locus in embryonic development” Dev Growth Differ 62
334-342 (2020)

Plant-Microbe Symbiosis
Researchand Development Team

Journals in English or non-Japanese (Peer reviewed)

Ogura T, Kobayashi NI, Hermans C, Ohmae Y, Ichihashi Y,
Shibata A, Shirasu K, Aoki N, Sugita R, Ogawa T, Suzuki H,
Iwata R, Nakanishi TM, Tanoi K, “Short-Term Magnesium
Deficiency Triggers Nutrient Retranslocation in Arabidopsis
thaliana” Front Plant Sci Vol. 11 563 (2020)

Ichihashi Y, Date Y, Shino A, Shimizu T, Shibata A, Kumaishi K,
Funahashi F, Wakayama K, Yamazaki K, Umezawa A, Sato T,
Kobayashi M, Kamimura M, Kusano M, Che F-S, O Brien M,
Tanoi K, Hayashi M, Nakamura R, Shirasu K, Kikuchi J, Nihei
N, “Multi-omics analysis on an agroecosystem reveals the
significant role of organic nitrogen to increase agricultural crop
yield” Proc Natl Acad Sci USA Vol. 117 14552-14560 (2020)

Kurotani K, Wakatake T, Ichihashi Y, Okayasu K, Sawai Y,
Ogawa S, Cui S, Suzuki T, Shirasu K, Notaguchi M,
“Host-parasite tissue adhesion by a secreted type of
B-1,4-glucanase in the parasitic plant Phtheirospermum
japonicum” Commn Biol Vol. 3 407(2020)

Notaguchi M, Kurotani K, Sato Y, Tabata R, Kawakatsu Y,
Okayasu K, Sawai Y, Okada R, Asahina M, Ichihashi Y,
Shirasu, K, Suzuki T, Niwa M, Higashiyama T, “Cell-cell
adhesion in plant grafting is facilitated by -1,4-glucanases”
Science Vol. 369 698-702 (2020)

Murata G, Uesugi K, Uehara T, Kumaishi K, Ichihashi Y, Saito
T, Shinmura Y, “Solanum palinacanthum : broad - spectrum
resistance to root - knot nematodes (Meloidogyne spp.)” Pest
Manag Sci Vol. 76 3945-3953 (2020)

U]

56

RIKEN BRC Annual Report 2020~2021

RIKEN BRC Annual Report 2020~2021

57



RS

EE TS

Activities in the RIKEN BioResource Research Center

Wang Y, Kumaishi K, Suzuki T, Ichihashi Y, Yamaguchi N,
Shirakawa M, Ito T, “Morphological and physiological
framework underlying plant longevity in Arabidopsis thaliana”
Front Plant Sci Vol. 11 600726 (2020)

Prematuri R, Turjaman M, Sato T, Tawaraya K, “Post Bauxite
Mining Land Soil Characteristics and Its Effects on the Growth
of Falcataria moluccana (Miq.) Barneby & J. W. Grimes and
Albizia saman (Jacq.) Merr.” Appl Environ Soil Sci Vol. 2020
6764380 (2020)

Prematuri R, Turjaman M, Sato T, Tawaraya K, “The impact of
nickel mining on soil properties and growth of two fast-growing
tropical trees species” Int J For Res Vol. 2020 8837590 (2020)

Luthfiana N, Inamura N, Tantriani, Sato T, Saito K, Oikawa A.,
Chen W, Tawaraya K, “Metabolite profiling of the hyphal
exudates of Rhizophagus clarus and Rhizophagus irregularis
under phosphorus deficiency” Mycorrhiza in press.

Ogawa S, Wakatake T, Spallek T, Ishida JK, Sano R, Kurata T,
Demura T, Yoshida S, Ichihashi Y, Schaller A, Shirasu K,
“Subtilase activity in the intrusive cells mediates haustorium
maturation in parasitic plants” Plant Physiol in press.

Masumoto N, Suzuki Y, Cui S, Wakazaki M, Sato M, Kumaishi
K, Shibata A, Furuta MK, Ichihashi Y, Shirasu K, Toyooka K,
Sato Y, Yoshida S, “Three-dimensional reconstructions of the
internal structures of haustoria in parasitic Orobanchaceae”
Plant Physiol in press.

Boukteb A, Sakaguchi S, Ichihashi Y, Kharrat M, Nagano AJ,
Shirasu K, Bouhadida M, “Analysis of genetic diversity and
population structure of Orobanche foetida populations from
Tunisia using RADseq” Front Plant Sci in press.

Reviews

Ichihashi Y, Hakoyama T, Iwase A, Shirasu K, Sugimoto K,
Hayashi M, “Common mechanisms of developmental
reprogramming in plants - lessons from regeneration, symbiosis
and parasitism” Front Plant Sci Vol. 11 1084 (2020)

Domestic Conferences (Invited)

TRG Z8 <MY YI O RFADTO— Ry 7 2020 FE4H
MIEMIRZS A A RO I, 9 H 20204

Shinozaki Research Collaborative
Group
Journals in English or non-Japanese (Peer reviewed)
Takagi M, Iwamoto N, Kubo Y, Morimoto T, Takagi H,

Takahashi F, Nishiuchi T, Tanaka K, Taji T, Kaminaka H,
Shinozaki K, Akimitsu K, Terauchi R, Shirasu K, Ichimura K,

“Arabidopsis SMN2/HEN2, Encoding DEAD-box RNA
Helicase, Governs Proper Expression of the Resistance Gene
SMN1/RPS6 and Is Involved in Dwarf, Autoimmune
Phenotypes of mekk]1 and mpk4 Mutants” Plant Cell Physiol,
(2020)

Molinari M D C, Fuganti-Pagliarini R, Marin S R R, Ferreira L
C, Barbosa D A, Marcolino-Gomes J, Oliveira M C N,
Mertz-Henning L M, Kanamori N, Takasaki H, Urano K,
Shinozaki K, Nakashima K, Yamaguchi-Shinozaki K,
Nepomuceno A L, “Overexpression of AtINCED3 gene
improved drought tolerance in soybean in greenhouse and field
conditions” Genet Mol Biol, 43 ¢20190292 (2020)

Kuromori T, Sugimoto E, Shinozaki K, “Brachypodium
BdABCG2S5 is a homolog of Arabidopsis AtABCG25 involved
in the transport of abscisic acid” FEBS letters, (2020)

Kim J S, Kidokoro S, Shinozaki K, Shinozaki K, “DNA
demethylase ROS1 prevents inheritable DREB1A/CBF3
repression by transgene-induced promoter methylation in the
Arabidopsis icel-1 mutant” Plant Mol Biol, (2020)

Mizuno N, Toyoshima M, Fujita M, Fukuda S, Kobayashi Y,
Ueno M,Tanaka K, Tanaka T, Nishihara E, Mizukoshi H, Yasui
Y, Fujita Y ”The genotype-dependent phenotypic landscape of
quinoa in salt tolerance and key growth traits” DNA Research,
(2020)

Ogata T, Ishizaki T, Fujita M, Fujita Y “CRISPR/Cas9-targeted
mutagenesis of OsERA1 confers enhanced responses to abscisic
acid and drought stress and increased primary root growth under
nonstressed conditions in rice” PLOS ONE, (2020)

Tokizawa M, Enomoto T, Ito H, Wu L, Kobayashi Y,
Mora-Macias J, Armenta-Medina D, Tuchi S, Kobayashi M,
Nomoto M, Tada Y, Fujita M, Shinozaki K, Yamamoto Y,
Kochian L V, Koyama H, “High affinity promoter binding of
STOP1 is essential for the early aluminum-inducible expression
of novel Al resistance genes GDH1 and GDH2 in Arabidopsis ”
Journal of Experimental Botany, (2021)

Yoshida T, Fernie A R, Shinozaki K, Takahashi F,
“Long-distance stress and developmental signals associated
with abscisic acid signaling in environmental responses” Plant
J, 105 477-488 (2021)

Zhao H, Jan A, Ohama N, Kidokoro S, Soma F, Koizumi S,
Mogami J, Todaka D, Mizoi J, Shinozaki K,
Yamaguchi-Shinozaki K, “Cytosolic HSC70s repress heat stress
tolerance and enhance seed germination under salt stress
conditions” Plant Cell Environ, (2021)

Kidokoro S, Hayashi K, Haraguchi H, Ishikawa T, Soma F,
Konoura I, Toda S, Mizoi J, Suzuki T, Shinozaki K,
Yamaguchi-Shinozaki K, “Posttranslational regulation of
multiple clock-related transcription factors triggers

cold-inducible gene expression in Arabidopsis” Proc Natl Acad
SciUS A, 118 (2021)

Reviews

Takahashi F, Takashi Kuromori, Kaoru Urano, Kazuko
Yamaguchi-Shinozaki, Kazuo Shinozaki, “Drought Stress
Responses and Resistance in Plants: From Cellular Responses to
Long-Distance Intercellular Communication” FrontPlant Sci,
(2020)

International Conferences (Invited)

Miki Fujita “RIPPS: A Plant Phenotyping System for
Quantitative Evaluation of Growth under Controlled
Environmental Stress Conditions” The 2nd International
Workshop on Field Phenotyping and Modeling for Cultivation,
Online, Dec. 2020

Domestic Conferences (Invited)

BEHZER “RHBMEY 7=/ 2 A7 AT INRIPPS D
%” LADEC2020. A >5-17> 10 H 20204F

R 2R B T =/ 2 A ¥ A5 I RIPPS DR
CHEP D BRBE IS RAT > 85 20 BRI R 22 VRO T L, F
VI 11 A 20204

EFEE «XTFROEMEEY 7))V L BH O A -
L ZGE 55 36 M TRMEYIRL A S R LR U5 12 [BI4E
MA R ARPEZES VRV TL, VT4 3H 20214

Domestic Conferences (Participants):1

I

Publications

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

HEEDDHEHY

Interaction with General Public

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

oA HERE

Online Class

20204E£10 13 H

Y R O UETAR N

DUEAZANVE THEALES A - Hilgh - DX D H 1B
~ g BT A DIEEZ B < 2] TIPS & KR AR AT B FE
F—LDOMF—LV—H—=DWINEZFERICA VT PR
HYMLUELE,

Hayashi Team Leader (iPS Cell Advanced characterization and
development team) gave an online class for the third grade of

Kokigakuen Tsukuba municipal Matsushiro elementary school

FREDRSDA S FFRIRE

On line class for Junior high and high school students

20211 H 15 H

IS4

INAFVVY =AM v 22—, EmaeER 2t
Z—. FIEREEASE L Z— BITRIZEAES. BHENT
HART NS Y — SRR D 5 v v 2 — L [F THE 4
MG OF T A T EREFE-E O HDOFEAT DA ) 217
WE L7z, BRCOSIITREF—LY—X— (WY -yt
EWFERARTF— L) D TBRIADEOR Z R A5 &E
LCHEEZITVWE L,

January 15, 2021

Online lecture
An online course for junior and senior high school students was
held jointly by the five RIKEN centers (BRC, BDR, R-CCS,
CPR, Baton Zone). From BRC, Ichihashi Team Leader
(Plant-Microbe Symbiosis Research and Development Team)

gave a lecture entitled “Visualization of Farmer’s Craftsmanship”.

k=AY~
Talk Event

MERMEHRERD T CRAS N\AAF)V—X ] &ES
BA. ERTED

ANYIUR—b TRAF )Y —RSEGRDFFF A\ —
2T AT B\ A F DETREME

2021 4F, FALZHISEFATNA AV Y — AW > 22— (UL
TBRO) RIS 20 HERWZELZ, BRCIE. HAT
DINAF VYV —REEDOYPE DO EDOERD, ZOHIEICH
feb, TN —F e EE LS OEBEE HIE L,
20213 H6 H. —fRIAFIC BRC DEHOBNEITVINA
FVYV—=ZADERERHREDIZI AT =g /DN T
HaEHRZCEZHNE LT INAAYY = EMD N
FEAN=T T A DB BN A DR REN: ) ZEMELEL
770

WEZHFANCZIE ST 2 HR am ) 1)) A IEHE 1L
INAF T/ —=h iz b DB RIEA VT TTH
BLEETFEOICLE LIz, 2O AT 7/ 0y —ICBT
BRI E L ZTWVBON N4 AV —Z | T3, IEhk
IR ATS A T TV T H A EY) SR HINE. B E T
B ZRBADNLHRFEL, BREISUTHES Mt E N
BRNENHOET, £z, NAAVY—ZXDOFHIZHZPH
RIS K E I B R B2 50[REMD B 5%, BRI O
BHFEIZ 1 Tinl, (TR L 7L —I)V DR ECLERE LD
EICI

2021/3/6

[RERTEEN
Publicity Activities

How to convey and utilize “bioresources” that support
science and technology and society behind the scenes
Event Report: “Bioresources are the Ark of Life: The
Potential of Biotechnology Expanded by Diversity”

In 2021, RIKEN BioResource Research Center (BRC) is
celebrating its 20th anniversary. BRC becamme one of the
centers for bioresource management in Japan. As we reach this
milestone, we aim to collaborate with society through outreach
activities. On March 6, 2021, we will introduce BRC’s activities
to the general public and explore the direction of how to utilize
bioresources and communicate with citizens. The “Bioresources
are the Ark of Life: The Potential of Biotechnology Expanded
by Diversity” event was carried out with the aim of exploring
this very direction.

The COVID-19 pandemic, which is still spreading worldwide,
has highlighted the fact that biotechnology is a necessary
infrastructure for our society. “Bioresources” support the
research and development of biotechnology. In order to conduct
accurate experiments, samples such as animals and plants, cells,
genes, etc. must be preserved, while maintaining their quality,
and provided promptly as needed. In addition, since use of
bioresources can have a great impact on society and nature, it is

important not only to develop related technologies, but also to

formulate various accompanying rules.

~
D

] (LSRR Ll ] 0 ER A3 ER
. URASARTARMRS~L  XECERART FARRMRF -k PrejectRELA |
o WREORDOTS 16:00 - 18:00 i
o : & N
% L ) ' 214 H -
=
g PREYE S@EYE E A\
E2)) 3 - - \i { 2 & :-.,,_L '._ F g
— I 5 -
SEORRNREDT — 71 TRIAFEADOEM 1. ﬁ{’ I\' J J ‘f b m lfa’ 4 F Bgﬁ
Za—ZATHVAEZ YD HEHORMN, CARHEIEATVEALESI? : /__,.—\.\_
2RIV EA BB ORI, METREDLIISHAINTVEALSH? 1 f |
ZAGREEROREES BELT SHME TABLE LE, e 1 '
COZOMRIZ, HOFA. ZOREMII PV THLAETFL A>T ATV, p e BRC " 2
P o RIMZN
BAERARE: 202 1IFE1AI58 (&) 17:00~19:05 Sk
i BILFFRIAR = «(\ .
187 : #2514 > (Zoom, YouTube) L \ & FabCafe ‘@ - - - -
N C A o, ftek & ‘ A
e
~/ \
ELE ==
| BB 17:00-17:25 (B&) OME FASAERE7? | 4
2fRE 17:25-17:50 BRIANENEZERZ S
3FRE 17:50-18:15 WROHER - 8! 4/ LB%E - CRISPR
4FRE 18:15-18:40 MEOATEINALIHLWT 7 F U Hil
5FRE 18:40-19:05 ATIHE: FHEEATIHN
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Efforts to Foster Personnel

Initiatives for the Better Management of
the RIKEN BioResource Research Cy

AT ERRNDE #H I+

NHREBFRER

Progress Report Session

EEE

&

Speaker Division
Efforts to Foster Personnel . —
BRCH R—LR—IRRICDNT WE & RARBEE=E .
2020.7.16 Renewal of the RIKEN BRC Website Hiroshi Masuya ::r;‘te_g_urated Bioresource Information
ivisionn
Fo— o remarks from Director Shiroishi, five researchers from
— N . N _ =n- i N 75h s Z o ;‘ = / [ ¥
.E{b?—ﬁﬁn)ﬂﬁ/ \/]/7]_ U 7/ Zﬁﬁht /9 ax17 20 BRC gave presentations. 2020.9.10 F?ro'jni)ltjio{\ forxﬁt)ia\jljéiﬁfel o?éiﬁsfﬁsﬁ%é;:uf 7SJ<§ |J\,1 igﬁe%?ri@%ﬁt?%nimal Division
)Y =X ZF—inlFWTAE ; . : ) . . aori Mizuno p
REERNAZ = Unlike previous years, this year’s seminar was held
H | B4EE(
Seminar to Commemorate the 20th Anniversary online using ZOOM as a measure to prevent the spread of 'L\"'\e%hybbade”“m&@;j‘zi CHBYOARF RS DRRENDHEICD s BT R R
Of_ RIKEN Bio Re.sou_ rce _Resea rch Center COVID-19. Despite being the first online seminar, there 2020.9.24 | gt of Symbiosis with Methylobacterium on the Phenotype of | Atsuko luchi Experimental Plant Division
BioResource Seminar in Keihanna were significantly more than 100 applicants, and we also Arabidopsis Plants.
made the seminar available to the public by broadcasting o
RpTIARHE — 2T o £ N PSR/ N> EEITDONT PRI B AR RS
202143 A 1 [%]7; HUEAARTERT A A )Y —ABE it live on YouTube. 2020.10.8 Human iPS cell bank. - Ysuyoshi Fujioka | Cell Engineering Division
~ NN v . ) )
T2 A= ORIHEMMTITNAAVY —RAZRTEA L @ Organizer: RIKEN BioResource Research Center,
e s NS A b — [N . . - . NN = g pus
TER B FRKT 24 T4 2IF— N1 Kyoto Prefecture, Keihanna Interaction Plaza 2020.10.20 AS=TUAR=IVT ) —ADFFE +a =8 &% BEFHHRERE
V=AY IF— inlT WAL | ZRIBONZLE L, Incorporated -+9-<V| Development of collagen imaging resource +a. Yoshihiro Miwa | Gene Engineering Division
BRCVERIL20 A FEZMA, FATI ALY ARET @® Co-sponsored by: RIKEN Innovation Co., Ltd., Kansai
DOIEE DA TN 7/}; RS T B c/k\ (€ ESTizp:i Research Institute, Kyoto Industrial Support Organization 21 2020.10.29 JCC'I\IA ‘:th”f%J'; 7 ?F%ﬁ@?u Vzﬁgﬁfg\)ﬂ“—( @%ﬁi o ﬁ%ﬂ?ﬁfﬁ%ﬁ oM
— <t » MRy — > : ollection of archaea and bacterial extremophiles in . ;
XISV B KA IR Bﬁocfﬂiﬁ}:@ﬁ @ Support: Osaka Prefecture, Nara Prefecture, Kansai P
HaMO, RETENAFVY —AZ MG LIET A Economic Federation \ . N
T ALYV AT TOHEXA A EETEDONAL 2020.11.5 | —FAERMRE BV CEHEREAORALEDH T LIRR it B 1821311‘7“—%%&%1:% 5
*=7*7 | Improvement of microinjection with primary spermatocyte. Narumi Ogonuki ioresource Enginnering Division
IF—DHMTY, BRCHHIE, At X2—
EOMEOBENSIRRD, SHOMPRED @ IEL i A S 22 VERIFICEUBIS D Lo T BB L OB BRI ) LB BRI
W& ZIT R 0K L, N e b1 BRIV M3 #hE = = WhA7e 7
A S N ' | E Y =l — I = by 2020.11.12| sjngle-cell transcriptomics, scRNA-Seq and C1 CAGE discovered = Technology and Development Team
XIS BOEIF—3HIFERTOH T r,’ \1(W‘-—~ ;{5% )F' distinct phases of pluripotency during naive-to-primed conversion in Yuki Tada for Mammalian Genome Dynamics
037 A ) A RERL KB 1E DB D 5. - mice.
ZOOMI—T V72 LIcA V514> TD BEF 2 2@21$3E 15 iﬁj 1 BRI — OB NT i TR EIEARIF R T — I
L ZOE LT, YO T2 3IT—IC HESE : £>0=UMNLSEAYTSHE (200Ma-0 2020.11.26 The current staz,l; of Japan K/Iouse Clinic, Masaru Tamura 'I;chnolgﬁy ar:d D?L\\/eI?prperlt Teameor Clini
Ehhb5d, FED100%4% KiIgICHZS BT AVY— AR LY~ (. BHBRC) HEIT20AFEI S IY TS ouse Fhenolype Analysis: Japan Mouse Liinic
HUAZ A d . 2 B e & K T; FIc /ur.;r;:,u;m;msum&vsam;mu:zmtax;mmmauﬁtvmﬁm;;jigiD &
N = oy )= [ = H &
D e S RIS EHEALES (285X CORER I RATS o, BIBRCORET 0 B BRC DR PSR ERN AL FEOME _— PS BUEEMRT L
YouTube IC KD T A T EAEBI TV o 2020.12.10| Establishment of differentiation methods using disease specific iPSCSs | ks Suga iPSC-based Drug Discovery and
O i ENLFSE B RIE NBE A SEATN | cmmiasoosisiio > in RIKEN BRC. ° Development Team
/]’j‘]) ‘/——Zﬁﬂ%‘%—h ‘/ﬁ»— T?“%BH"“ 1:;%1:{ BEFRRFANAAVY-RAREL Y- E29-FR HE B2
M N REPREIAIE -
ZRETFVIE AT el iPS B LAEE BB LIE BRI, TR TR SIVIRT ) OB s iPS BRI ERRITRER T — s
- :10~14: » . s . . .
ij j— 5 ACK ¥ 5 I\ ; mﬁ*’! art-1]13:10~14:10 ) 2020.12.24| Development of “next-generation reprogramming factors” which carry T(ﬁhizﬁayashi iPS Cell Advances Characterization and
O3t fE RIS BTN, DA MR A QUY-AWMOREN y— S improved ability of iPSC generation. Development Team
N BEFHRRANAAVY-ARRELI— HEMHMRRERE ER AR Bt
B P SAL A i oe E i HEHE B, AT QENEREES L YIREMVEEBIANY 5 AEOH TR
.(f)\ o gBE%Zl RREEAZFESHFBNAAYAIVAEN BV FENFHARE $8 g 85 THARE F AERE T VAT — L
A @IT—FIAA=TYIUY-ADBIRLIR T/ IREICEDRBET VT DRBL TR EHEEN N on | i
2G5 A =N BESHARRNAAVY -ARAREYI— BEFHRHERE =5 =% &% 2021.1.14 - " o : . Next Generation Human Disease Model
.ﬁi}ﬁ\ . ‘j([;)i W\ N E/ /A ﬁ*i Yf]\ 3] OUT SV TEEF N REULSEE - BETRICBI 3/ AUY— A OFIER Genome Editing for Disease Modeling: Challenges to Overcome. Keisuke Yoshida -
N TEREFHEAES FRERNFRRATRAY SEFRANOWRE 208 BN B2
(w@I14:15~1430 ) N S __himes N v T - A A TR R T — L A
g . . ( [FA%HE part-2]14:30~15:45 ) 2021.1.21 I/Devélzin::e:rﬁtjof n\fvEoiiiiqri:;ggruar/bus%figr%mycorrhizal fungi El%fmliESato Plant-Microbe Symblosis Research and g
% On March 1, 2021, we held an online seminar @;i*ﬁ:nﬂips%m.uﬂl\* gég ’ Development Team %
357% >4
%3 “BioResource Seminar in Keihanna” to SHCEHEMI ALY AWML 5— MIBHNARE SR B =X EHBMITH B4/ LORE D AR~ BB BRI %8 GAsmEmRE B
. . . ®)\1 AVY —RiPSHIREDFIEATAZH S mL= Y
%55 introduce the activities of RIKEN BioResource g{hgmg;ﬁmwxuy AT Y— PSRIEEMERF—h F—AU—5— HE BA 2021.2.4 IL,?’\I;t - ution of vertebrat o s £ %ﬁﬁiai Integrated Bioresource Information 35
. @ IPSHBEFIERY 31t OIS PLAEH 5 DBISE nsights into genome evolution of vertebrates and tumor cells from Bivisfiam
- Research Center and present case studies of B{CERRRI A A~ AT 5 IPSHIRRIERITHIRETF —A F—LU—5— # 4T chromosomes.
bioresources utilization. The purpose of the OU-YEAVWLMIIMETTEADT @M -
. i ) BRAUAFRT WRERED ST IVAMRN TEWRA nE M- gk - . BLE
seminar, which marked the 20th anniversary of ©iPSHIERRATE(LIIOA RAR(IMyIcHIRE) &N AVY—R&ERLERE TR0 EENBRP RERIITER /0TS LR S <X TR OEAH s =
S graptiliyy e T/ LIEREE > R EERENIBASE
. MFY-FHIOS— XN R KBS =05 AIS 2021.3.4 ) ! : . o
the establishment of BRC, was to promote G g ) Achievements of NBRP Fundamental Technoogy Upgrading Progam | Fumio lke Experimantal Animal Division
collaboration with universities, research i;{;;.i;;;iisglgﬁ pr “Genome Sequencing of mouse monitoring organisms”
lnsjtltutes, ?.nd companies loca%ted m Kelhanl?a EEGE:Eiﬂ%ﬁﬁ%gk!{{\bimﬁ)\"—(zu‘I—ZHB‘\’.t_}a—"ﬁﬁl 2L A MEMMNBRZEORMY - FREHFEBLSOICREEERRHEICOVT | pmp A B S
Science City and the Kansai area, where is S : RSIEMAR. 4511 R RTL> A ea EiEAREER21 2021.3.11 | Administrative work related to provision and deposit of microbial | 7ociva jida Microbe Division, JCM
C e .. . . resources, and their inventory management in the Microbe Division.
significant research activity in the field of life

SR : FREYA MEUKIRBEDQRI— RNSTERCIEEL

I
2A268 (&)
178§

science, and to promote the creation of new
industries in the field. Following opening

SREVADEE : HREHFVRALR H5E
TEL : 0774-95-5117 E-mail : lab2021@ml.keihanna-plaza.co.jp
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B~ R1)1)—X Press Rerease

2020.5.1

RS O— > XU ADRBREE DRE = 2
— BB DIEETERICHERERVIAHE TV O RNA—

Loss of H3K27me3 imprinting in the Sfmbt2 miRNA cluster
causes enlargement of cloned mouse placentas

Insights into genome evolution of vertebrates and tumor cells
from chromosomes.

ZE
Author

Kimiko Inoue, Narumi Ogonuki,
Satoshi Kamimura, Hiroki Inoue,
Shogo Matoba, Michiko Hirose, Arata
Honda, Kento Miura, Masashi Hada,
Ayumi Hasegawa, Naomi Watanabe,
Yukiko Dodo, Keiji Mochida, Atsuo
Ogura

AEDD
Journal

Nature Communications

DOI:10.1038/s41467-020-16044-8

Program

BEAHREB R B E VIR E IR
Initial education and training for employees working
with radiation

BLZ2HEEDTHDFEE Training to ensure safe operation
07> L%

Bhi&E
Trainees
B EEXRICTIAS T EDH HE

Employees scheduled to newly take up duties in
radiation controlled areas

Efforts to Foster Personnel

KR (SIARD)

Frequency (No.of trainees)

FT8[EIENE (24%)
8 times (24 participants)

2020.5.1

BEEMBRERO C ~iPS % &T
— 8% TEEMER T O | DORIEMFARIB S AR AR A —

Generation of two human induced pluripotent stem cell lines
derived from two juvenile nephronophthisis patients with NPHP1
deletioncells from chromosomes.

Yutaka Arai, Miho Takami, Yuri An, Mami
Matsuo-Takasaki, Yasuko Hemmi,
Tamami  Wakabayashi, Jun Inoue,
Michiya Noguchi, Yukio Nakamura,
Keisuke Sugimoto, Tsukasa Takemura,
Keisuke Okita, Kenji Osafune, Minoru
Takasato, Tadayoshi Hayata, Yohei
HayashiTakasato, Tadayoshi Hayata,
Yohei Hayashi

Stem Cell Research

DOI:10.1016/j.scr.2020.101815

T v AREESIREVHREE IR

Initial education and training for employees using X-ray

equipment

Ty GRBEZER I 2 FENHDE

Employees scheduled to use X-ray equipment

5T4[EIENE (104)
4 times (10 participants)

BAHREB N B ESEHEIIR
Secondary education and training for employees working
with radiation

EREHREBNEERCE T YV AGRESIIRE
Employees working with radiation, X-ray equipment
and the like

511 =I5 (1194)
once (119 participants)

2020.5.25

BRIERRBICB T DRESARIED A D Z X L& R
— FEERE REERZ BT T 2B EROFELERF —

Generation of two human induced pluripotent stem cell lines
derived from two juvenile nephronophthisis patients with NPHP1
deletioncells from chromosomes.

Nozomu Yoshioka, Yudai Kabata,
Momona Kuriyama, Norihisa Bizen, Li
Zhou, Dang M. Tran, Masato Yano,
Atsushi  Yoshiki, Tatsuo  Ushiki,
Thomas J. Sproule, Riichiro Abe,
Hirohide Takebayashi

Disease Models & Mechanisms

DOI:10.1242/dmm.041608

BEFHEBARREEELST®
Education and training for employees experimenting with
recombinant DNA

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

5t26 [E3EH#E (3544)
26 times (35 participants)

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

Ml BRI EE L ILABRMED
ERERLEITDE

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

5T 16[2sRME (204)
16 times (20 participants)

2020.6.5

BRELRERDT V2RI
—EEEICE IS HIEEREERRDOER % FEE —

Multi-omics analysis on an agroecosystem reveals the significant|
role of organic nitrogen to increase agricultural crop yield

Yasunori Ichihashi, Yasuhiro Date,Amiu
Shino, Tomoko Shimizu, Arisa Shibata, Kie
Kumaishi, Fumiaki Funahashi, Keniji
Wakayama, Kohei  Yamazaki, Akio
Umezawa, Takumi Sato, Makoto Kobayashi,
Mayu Kamimura, Miyako Kusano, Fang-Sik
Che, Martin O’Brien, Keitaro Tanoi, Makoto
Hayashi, Ryuhei Nakamura, Ken Shirasu,
Jun Kikuchi, Naoto Nihei

Proceedings of the National
Academy of Sciences of the
United States of America

DOI:10.1073/pnas.1917259117

HFRBRNEERCEERITEBHEIR

Secondary education and training for employees

conducting animal experiments and animal caretakers

LEYMRRNBERUFEEME
All employees conducting animal experiments and
animal caretakers

51 EIEME (18044)
once (180 participants)

BEARXREHF IR

Education and training in high-pressure gas safety

BILERDBERVZITOFEDNSHHE

Employees scheduled to handle liquid nitrogen

5t24[E1EME (294)
24 times (29 participants)

N F =T T1HEIR

Education and training for biosafety

FEER GEERBOIRVEE) ITRETHE
Employees scheduled to newly take up duties in these
areas

5121 EIS=HE (274)
21 times (27 participants)

2020.7.14

ENMBRRERIRT ZHHEHFDORER
=77 RIVRFETL—FRFOTHRENT VR LS ERRA -

Antagonistic regulation of the gibberellic acid response during
stem growth in rice

Keisuke Nagai, Yoshinao Mori, Shin
Ishikawa, Tomoyuki Furuta, Rico Gamuyao,
Yoko Niimi, Tokunori Hobo, Moyuri Fukuda,
Mikiko Kojima, Yumiko Takebayashi, Atsushi
Fukushima, Yasuyo Himuro, Masatomo
Kobayashi, Wataru Ackley, Hiroshi Hisano,
Kazuhiro Sato,Aya Yoshida, Jianzhong Wu,
Hitoshi Sakakibara, Yutaka Sato, Hiroyuki
Tsuji, Takashi Akagi, Motoyuki Ashikari

Nature

DOI:10.1038/s41586-020-2501-8

WEMERELR IR

Education and training for experiments involving

microorganisms

Ml lCHENSERY RO FEDH HE
Employees scheduled to newly commence
experiments with experiments involving
microorganisms

5t20[E1EME (254)
20 times (25 participants)

ANZENRET DHRICHRBEENIR

Education and training for research involving human

subjects

A (ErBERERZEZE) ZRRET DAERZTOE
Employees scheduled to newly commence
experiments with research involving human subjects

st 1581 (184)
15 times (18 participants)

2020.8.5

REYN DEEARDLILY B A = X L\ fRBR
—ZN\REIF VB NES LD EBEARTED —

Cell-cell adhesion in plant grafting is facilitated by
B-1,4-glucanases

Michitaka Notaguchi, Ken-ichi Kurotani,
Yoshikatsu Sato, Ryo Tabata, Yaichi
Kawakatsu, Koji Okayasu, Yu Sawai, Ryo
Okada, Masashi  Asahina,  Yasunori
Ichihashi, Ken Shirasu, Takamasa Suzuki,
Masaki Niwa, Tetsuya Higashiyama

Science

DOI:10.1126/science.abc3710

b N ESHIRRICRAHBEIHE

Lecture on research ethics for human ES cells

t N ESHIREHIZEICRB 23 E

All employees scheduled to study in human ES cells

511 EIEME (694)
once (69 participants)

2020.11.9

RIEINSLEZEH LT TES/ LIS R

Reprogramming of the histone H3.3 landscape in the early
mouse embryo

Takashi Ishiuchi, Shusaku Abe, Kimiko
Inoue, Wan Kin Au Yeung, Yuka Miki, Atsuo
Ogura, Hiroyuki Sasaki

Nature Structural & Molecular
Biology

DOI:10.1038/s41594-020-00521-1

2020.11.1

AlBIEROHF =571V T X LDBIFE ALS iPS /R )V TDRE

Prediction of Compound Bioactivities using Heat Diffusion Equation

Tadashi Hidaka, Keiko Imamura, Takeshi
Hioki, Terufumi Takagi, Yoshikazu Giga,
Mi-Ho Giga, Yoshiteru Nishimura, Yoshinobu
Kawahara, Satoru Hayashi, Takeshi Niki,
Makoto Fushimi, Haruhisa Inoue

Patterns

DOI:10.1016/j.patter.2020.100140

' PHE=E O O JWL>

2021.2.22

Deep Learning & ALS iPSHIfaZ W EREF AT/ 0V —
— AT HIBED ALS 2 DIGHA—

Prediction Model of Amyotrophic Lateral Sclerosis by Deep
Learning with Patient Induced Pluripotent Stem Cells

Keiko Imamura, Yuichiro Yada, Yuishin
Izumi, Mitsuya Morita, Akihiro Kawata,
Takayo Arisato, Ayako Nagahashi, Takako
Enami, Kayoko Tsukita, Hideshi Kawakami,
Masanori Nakagawa, Ryosuke Takahashi,
Haruhisa Inoue

Annals of Neurology

DOI:110.1002/ana.26047

2021.3.31

s E BB DZ RS
—HERL TN ZE B HER%Z TR, RBHSHIBRN—

D-Fructose assimilation and fermentation by yeasts belonging to
Saccharomycetes: Rediscovery of universal phenotypes and
elucidation of fructophilic behaviors in Ambrosiozyma platypodisand
Cyberlindnera americana

Hiroshi Abe, Masatomo Kobayashi, Tamito
Sakurai, Takeshi Ohya, Shohei Matsuura,
Meiji Holdings Co., Ltd, Zeon Corporation

. FENFH S O J>
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the RIKEN BioResource Research Center

Initiatives for the Better Management of/

TSRO HM~

' SEEF ShEmEb

Initiatives in the Area of Safety Management

PRI FEEAT I, FEE T DOHEER L Z BRI EI DY,
BRED, RN DE, e DEYIc TAbNns Lo
BHTHLET,

RIKEN Tsukuba Branch endeavors to ensure that the
bioresource project and research activities that support
promotion of the project are conducted in a safe and proper
manner that complies with the relevant laws and guidelines.

1EGFHRRARRESEE

Safety management of genetic recombinant experiments

(1) BEFHREZESERENE
BETHBRZ A ORDOINEFE, I KD., HEEES
IHSESFERYLE, EROTFHEDROENTVET,
(2) Bf-FHEARBRELEEER
WG, A OEMREZEZHEERICBWVT,
ERNDBEE I OVWTEREZITET,
2020 5 RBEDRES : 241 (P1-P1A-P1P-P2-P2A)
(3) BEIFDREAE
FEEFRHE L, D, B B NS IR Ik
N B NFICOWTHE B ISZZ#HLE T,
(4) KBRS - RIED =R
LB, FREBOILEE, -#E, £RFOME
RN OB AR OM A 72 B AL T E TS

(1) Act on the Conservation and Sustainable Use of

Biological Diversity through Regulations on the Use of
Living Modified Organisms.
Based on the Act, living modified organisms (LMO) must be
handled taking necessary measures to prevent their spread
and must be disposed of properly. The Act also specifies
procedures for transportation of LMO.

(2) Genetic Recombinant Experiment Safety Committee
Research protocols are reviewed by the safety committee,
which includes outside experts, for compliance with the Act.
® The number of approved protocols as of the end of FY
2020: 24 (P1-P1A-PIP-P2-P2A)

(3) Education and training
Personnel who perform genetic recombinant experiments receive
educational trainings on relevant laws, regulations, measures to
prevent the spread of LMO, and safe handling of them.

(4) Inspection of experimental facilities and equipment
The Tsukuba Safety Center conducts periodic checks on
required signs and other measures to prevent the spread of
LMO and inspects equipment in laboratories.

2. EYREREE

Management of animal experiments

(1) EMOEERUERICREY 551 - AREBEEICHT
DI RBREFDRMICRE T HEKIEH
PRI HIX THAT 2 BWFERIZ. BB O
L RN B SENY RS2 YN R 57z
DDHART AV (HATEEH) 7287, @MYUIXEHZ
L TNET,
(2) BMRBRBEEEES
WEEETEIE ., RO EMKE ZDRESITBWVT,
FRIC 3R GEYREiEk, 1ORE, SR %

Bl U, B2, PRl h SRR H 224
NEDDOFREEZITET,

EOITHRAAS], RRFMOEH, MEHR. 85
IR FICBI L, BATRSADOBEA I OVWTHLE
SRR SR T, ISR S FH L TV ET,
02019 FEBC A& - FHIIER

FERH S WL 11, BE o

fEEHImE  WE: eff. TkE o

(3) HBEI D ELE

BRI EF L. BARTEHE K O OEHR W

FICOWTOABE AR HEZHLET,
(4) BHERED MK - FERR

Bl « (8 « FHBRIOG UTe iSO IEMR 010,

TERAIC SRR - HERR R EL TV E DS

(1) Act on Welfare and Management of Animals and
Fundamental Guidelines for Proper Conduct of Animal
Experiments and Related Activities in Academic
Research Institutions
At RIKEN Tsukuba Campus, animal experiments are
conducted and managed properly with consideration of both
animal welfare and scientific rationale, complying with the
Fundamental Guidelines.

(2) Institutional Animal Care and Use Committee of
RIKEN Tsukuba Branch
The Institutional Animal Care and Use Committee, which
includes outside experts, reviews research proposals from a
scientific and ethical perspectives, especially in
consideration of the principles of the 3Rs (Reduction of the
number of animals used, Refinement of experiments to
minimize pain and suffering, and Replacement with
alternative techniques).

In addition, the committee conducts self-inspection and
evaluation every year on the review system, management of
experimental animals, animal rearing facilities, the status of
implementation of education and training, etc. in conformity
with the Fundamental Guidelines. Furthermore, the results
of self-inspection and evaluation are verified by external
authorities.

@Results of self-inspection and evaluation for FY 2019

Experiment reports: Appropriate 11, improvement required 0

Rearing management reports: Appropriate 6, improvement
required 0

(3) Education and training
Personnel who conduct animal experiments receive
educational trainings 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 in order to
maintain facilities appropriate for animal rearing, storage,
and experimentation.

3. IS iRER
Research ethics

(1) EFR¥Est. 7/ Lfggt. ESEEHID
t MR ORI O, #7232 BIREHCEED
EbNET, INSIEHORAICHEEZTE, R

#H GUEHEEE) o8, A#HE. BANEREZTZ720
OEBEDOE, MEETESEOEE, AV 74+—LK-1
VMR GRBOEME R EIEI TR ETD,
(2) MEMEELEER
WA DI N R Z SRS DV T B,
ey, W, AESEREICE T AEMR N TR DT
WO G0 EEATRAERZ IR EMLTY
ESC
02020 EERIFIEDERESEL . 2214
(3) #HBEIEDELE
M7EE, BN ORISR E 2 Mz
ZIHLET,

(1) Ethical Guidelines for Medical and Health Research

Involving Human Subjects, Ethical Guidelines for
Human Genome and Genetic Sequencing Research,
Ethical Guideline for Human ES cells, etc.
RIKEN researchers handle human derived materials in
accordance with the applicable guidelines. The concept
underlying these guidelines is that both the institutional
officials and the principal investigators are responsible for
protecting human dignity, human rights and personal
information of the research subjects who provide biological
specimens for research. Based on this concept, researchers
ensure that informed consent is obtained from the research
subjects and that all materials are managed properly.

(2) Research Ethics Committee
The Research Ethics Committee, which comprises
specialists in medicine, biology, and law and bioethics, as
well as lay persons, reviews research proposals in terms of
research ethics and scientific validity.
® The number of approved protocols as of the end of
FY 2020: 22

(3) Education and training
Researchers and personnel concerned receive educational
trainings based on the ethical guidelines and regulations.

A BEHRER
Management of high-pressure gas
(1) BEARBLER R
HEZNAAVY A2 EIRZELTRFET 57
b, WILEHRZ O THREASR TIREL TV,
CNERBNRILERZ MG T 27D E R (5
) ZRE L, EOIIEFE R Tl EZ O M2
SV, bR ERLE (14 5) ZEH LTV R,
(2) BEHARLZRE
PRI — G HE L U CRIIR K0 EED
A2 TVBTcd, FIEAARLEICEDE, £
LEPARIZREH L TOE T, RIEIIKAZ L.,
fi%@?[ﬁ)‘jLC%&)%f:&)\ ESIC IR Z =7 i LT
b\i o

AR EREERE
RICERETHE

Initiatives in the Area of Safety Management

(1)High-pressure gas production equipment
In order to preserve valuable bioresources stably for a long
period of time, we store them in liquid nitrogen in
cryopreservation containers. We have installed 5 liquid
nitrogen tanks that provide liquid nitrogen to these
containers and 14 liquid nitrogen production facilities that
enable continued supply of liquid nitrogen in case of
emergency.

(2)High-pressure gas security committee
RIKEN Tsukuba Branch established the security
management system based on the High-Pressure Gas Safety
Act because we are approved as a Class 1 Producer by
Ibaraki Prefecture. The high-pressure gas security
committee meets periodically in order to understand the
security management situation and thereby prevent
high-pressure gas related hazards.

5. ZDRLER
Other issues on safety management
(1) REEEHDUEBZDD
HAD 1 ~ 3ORERCIE, (L2, SHEAA, ]
SR R O 75 E DB 2 HES BN 2L,
BENFITED HIREZED, IE BN 2 i
LTWET, o, IR, ZEHOKEFICOWTE
ERERET L, BMIERERZIT>TOET,
Q) #ERe
TEE DL MR, RO EMEDOMREDZD,
EIARNICIZE B O iz oL e bic. LRDID
DX Z a7 )V REEEAERARIC KD T DR L DRE Y
TR, BPEEREER A, L ETEROTZD DEFE
ARG 2 FHML TS,

(1) ltems that require safety management
The above-mentioned research activities frequently involve
use of chemicals, high-pressure gas, radioactive materials,
and microorganisms. The Safety Center has established
in-house rules based on the relevant laws and regulations to
ensure that they are handled in an appropriate manner. The
Safety Center also manages disposal of laboratory waste,
the laboratory drainage system, etc., carefully following the
applicable laws and regulations.

(2) Occupational safety
RIKEN Tsukuba Branch conducts periodical patrol
inspection in the laboratories in order to ensure the safety of
workers and check the integrity of equipment. In addition,
we provide safety manuals and circulate a monthly report
with up-to-date topics and case studies on safety and health
so that all personnel are aware of dangers and hazards
associated with their activities.

6. EXDEREHRRD I HDEE)

Ensuring transparency of our activities

FERF BRC DFEHEEF O BRSO INETORERZH> T
feizlceEEHMIC, RO S 41, FEETheL4e
IS IRz BERE A CHASZ ML, 1§
FOFE AR T RBZDTELET,

Aiming to provide an opportunity to learn about the history of
RIKEN and the significance of RIKEN BRC activities, we hold
an annual explanatory meeting for local residents, at which we
thoroughly report on our activities, especially our safety
management practices, in order to ensure transparency in our
activities.

. SERF ShEmEbR
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WY GEE @Al 2B FELAE
Initiatives for the Better Management of —
the RIKEN BioResource Research CeV Budget & Personnel Organization

— T[T = /B =
ﬁ ; % C‘_’_ AE | NERESIESRRE
- External Research Grants

Budget & Personnel Organization

W 2ERENYIBEF R Experimental Animal Division

BE2HE - HRES X948 | HHEHERE | EIPRER
Grant Representative/Partial ~ Period  [Person in charge
XHE ) X Sy b)Y —ZADINE - 1R7F - 1744
FYIFINAAYY 2TV (S NREEROBF O/ Y 7 T177) A 17 400203 | EARE
RIS ER OIS L Collection, preservation and supply of rat resources Partial i | Atsushi YOSHIKI
Bud g et ( ) NBRP Core facility Upgrading Program (Backup storage of rat frozen embryos and sperm)
/million yen
BAH y B AERTZBRE L o
#3 e o oo CDC42PHERIC R DM * /NENERE DEREDRFE | 20181020213 A=
S BER R~ : . R h Project for Technol T fer of | Therapeutic development of Takenouchi-Kosaki syndrome ; -10- 3| Atsushi YOSHIKI
O:EEEZ(TE, Governmment Funding for Operation 2,740 B o e s 1ot o | oy D42 nniitors Partial sushi
“ = ISTHRIDBEAZETOT S I DLFRFIRIVNAA T/ T—HEFEROEENLS \ HA 2
— \Z ’ 1 =l . 7
./ \’r 7_!— U Vi Z’ﬁ] .J%HY)\ / User’'sFee* 168 JST Co-creation Support Program Tsukuba International Center for Digital Biotechnology Project Pﬁajia 2020.12-2021.3 Actlsushiq_YOSHIKI
S TR S = BB/ LERICE D JRREETIVRVRAD
I3 7= *% R A RBRAZER HEFA - HEZE o o : =k 52
ONERELIETSEE External Research Grants 327 ia Rosearch instiure, Niigata University | FIRSICBIT BH1% BE 000420223 | 2N 2

Research for the development of pathophysiology Reprsentative Atsushi YOSHIKI

Joint Usage ( Research mouse models based on genome information of brain diseases

*SH2ERE R, FY2020 achievement — — -
*EEREEEESETEW D ABERM TR @ L 1z PGD2 I LB RHh A

YRE NEHRERTS BFHME )R R O AR = ) g 155k
Grant-in-Aid for Young Scientists Effectifﬁprostaglandin D2 on tumor microenvironment in | ePrsentative 2018.4-2021.3 | shinya AYABE
A*j lung cancer through cancer-associated fibroblasts
Personnel Organization BETE/\S Y ROBEE £ MEBRIE N =X LIS BRI _
MHE REHRERES BB (B) L 2548 i (=2
Grant-in-Aid for Scientific Research (B) 2 LGl A1 0] @ IR R e i i) Partial  |20194-2022.3 gt “avape

congenital disorder with gene dosage imbalance

OHFZERIH ~ Developmental Research Staffs 377
W EERHEYIREFE Experimental Plant Division
= EEHE - fRES B R - 48 1 I = 1 e =
EFHHENIEE  Permanent Researchers 19 Grant RepresentatieParial  Period  [Person irﬁ:harge
RIS i RGO FI R AT DR | B R ZoBSIEHE R T LT
5. Indefinite-term Employees 2 EOEHE - LEEOH LI - T EE FBICHHRR o
e = ploy 16 A/ N—2 3V BRI R Simultaneous control of above-ground and 718 2020.4-2023.3 -Iflzifaﬁsr/fABE
- NARO below-ground parts of vegetables and flowers Partial
EHRHIE E0RF3EE  Contract Research Staffs 40 based on insect repellent evaluation system
ﬁgu D)EE‘EE%EE/ SpeCiaI Temporary Employee 5 RIS RS EaE S EALRgE (B) zﬁggfﬁg%ﬁ%@g&gom EEHERE 4348 L) Hh =
Grant-in-Aid for Scientific Research (B) E\Ilolution of STOP1 system that regulates multiple stress Partial ; " | Satoshi IUCHI
_ . tolerance
77 ZHIVAR w7/ Technical Staffs 66
BATD A | | 7 - : SRS ISR RRS BR ) | BRSO/ I MROGREMSIMERTORE | 598 |o019420233 | HNER
ARFBREVT —F 77/ 2T A/ Junior Research Associate S Grant-in-Aid for Scientific Research (C) Identification of QTLs for natural variation of seed Partial Satoshi IUCHI
germination phenology in Arabidopsis
JERES, Agency Staffs 51
o Yﬂﬁ ﬂ%ﬂﬂ%%ﬁﬂ,ﬁﬁ Higi () Z?l}abl7;1ilsj ;i%)ggﬁﬁt&\ and plant defer)jse mechanism = : 2020.4-2023.3 ﬁ%ﬂ /¥
=zaiftse Visiting Staffs 53 Grant-in-Aid for Scientific Research (C) by ce)llllus forngl;gtion B Reprsentative Hiroshi ABE
FHMEA - BfiZT Student Trainees * Research Fellows 15 L
. HMESE « BiZRE WiHREMFIBIFEZE Cell Engineering Division %
s = o BRHIE - HREH Rk - 218 HZEHAR HYZRES g
i\ ¥EFESFL - /\— 7 Outsourcing, Part-timers 107 Grant. . Representative/Partia Period . |Person irﬂharge z\
= TR FR%EA £ MES OISR - HIERRS - 777 - 124 =
- o ) FaFILINAA Y —ZF O T Y+ (ﬁﬁ*&fﬂﬁb@ﬂ)ﬁfﬂ@ﬂy%&ﬁﬁ:T%'r_ﬁi\) o 4y 2017 4.2022.3 q:‘ﬁ S
O=FEE ~ Administrative Employees & Tsukuba Safety Center Staffs 62 R R S (B B mE S Eollectlon,b'rf.rocies&ng, preservation and distribution of Partial : -3 Yukio NAKAMURA
National BioResource Project Cgmabr:otgg cléﬁg
(2021 4 1) EIZ’SIE?HB‘%EE?%HE% EII@?%@%H&%
o AN A= TR R IPS R/ \> B 'z At =k
ég\ézgtr:gﬁ ggf@?rﬁz t?/:/ c?rﬁvfﬁlrolggaelinztazg?mgg?ms Cell bank work of human disease-specific iPS cells Reprsentative |2020.8-2023.3 v io NAKAMURA
Regenerative Medicine (AMED)
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Initiatives for the Better Management of the RIKEN BioResource Research Center

WEEFHEBIFHEE Gene Engineering Division
HHIE - HRER

Grant

& - 18

HHZEEAR
Period

HLPRES

Representative/Partial

Person in charge

AMED e . o
BAES EEFRABOEZ A | REEOBVEET - MiTaReRRT 57 /VAR _ "
RIS RNAN 51— sifiDpase DB |aore1020005 1B
AMED Research and development of core Development of Stealth RNA Vector for Secure Gene Partial ) 3| Yoshihiro MIWA
technologies for gene and cell therapy and Cell Therapy
ABRSIECIREE VT IV A LTEZ2—TES
G HETRERTS BEFRE) | DWOX-IYTAOME 51 e
Grant-in-Aid for Scientific research(A) Development of real time in vivo imaging method Partial 2019.4-2022.3 | yoshihiro MIWA
that can monitor tissue inflammation and fibrosis
W EYFEIBIFE Microbe Division/Japan Collection of Microorganisms
BEEHE - iRER Rz - 748 THZREAR | ELEARER

Grant

Representative/Partial

Period

Person in charge

-

NEDO 4LiEZe 7 O4'S L E I~34 70/\1 TTAUDE%%IJ%:F@W:\ BRATHAT
(FEELAIHFRMSEMETOISL) | RUBHBHIER MO S8 bo18.6.2020 10 AHE B
NEDO Cutting-edge Research / Development of analytical and innovative controlling Partial 8.6-2020. Moriya OHKUMA
New Industry development and cutting-edge | technologies of human microbiome for industrial
technology program application
el \ I A SR A PTHEIC 3% MALDI-TOF
F2aFINAA )Y —27F0Ix ok = . .
ERRRETOSS MS L 77>V RT—Z2DEE K= R 2 &% Htb
NI.;:EP = " . Development of reference MALDI-TOF MS data t Representative . | Rikiya ENDO
undamental Technologies L P . )
. hat enables rapid identification of various microbes
Upgrading Program
AMED CREST MY TR DARESER - SEDBREZNITED
ERRTRBR SRR 1= o | e O R RO < ,
BAEFHLRRME EHORBAR | (€ 2000/ (A — LEROREERO 50 A9 2000.122021 3| A FER
R ESREYO2(T KA RS ) ) Partial Mitsuo SAKAMOTO
Advancsfd Research_& Development Programg Development of mock community for human microbiome
for Medical Innovation (AMED/CREST) research
> O7 BRI R DRBFRINS > 7 1L ) LR
MRS NEMEEGRE 2R A) | ICRBEMIERIIEIE DR a3 2017.4-2021.3 KHE BB
Grant-in-Aid for Scientific Research (A) Single-cell analyses of individual species in the Representative ’ *~|Moriya OHKUMA
termite-gut microbial community and mechanisms
for its complex nature
S AR ETEDRRNEPNEFES LU
SR RETRERDS WEFIRC) | SRS ETE L THDREIRENSREEST | 855 fak
Grant-in-Aid for Scientific Research (C) ic diversi Wi . |2017.4-2022.3
Phylogenetic diversity and a metal corrosivity of Representative Takao IINO
iron-corroding nitrate-reducing bacteria
BEEORIAI7O/N\AF— L& mh?
XHE BEESRDS EEFRE) | AENETHICE D IERRIEEORE DB |oo17 400213 AR
Grant-in-Aid for Scientific Research (B) What is the sound biofilm ? Partial ’ | Mitsuo SAKAMOTO
— A proposal of oral health indicator based on
metabolic resilience —
YRS REHEIREIS FRITEEME | K2 2y M RO RE  |oo106.00043 |KHE B
Grant-in-Aid for Scientific Research on Post-Koch microbial resource infrastructure Representative ' " | Moriya OHKUMA
Innovative Areas
SRS HEFIR SRS iy | EUREDEERERL SRRy P DB 010600243 |KHE B
_in-Ai ientifi ost-Koch ecology: the next-era microbial ecolo ; -b- . ;
ﬁ;aon\fa'{i‘vé',‘irfgarf cientific Research on that elucidates thgeysuper-terrestrial organism sygt)ém Partial AR QL
e 2 7/ BT | B8/ S DAY - AR E .
SHE ReHiRimee REFRE) | geyamems SHRGTEES RE | y019.4.0024.3 | 078 15
Grant-in-Aid for Scientific Research (B) Nanogeomicrobiology: Biogeochemical cycling driven by |Representative Shingo KATO
microorganisms producing/dissolving iron nanominerals
ot 2 7/ HBREE DS B L8k / S DAY, - AR E
X8 REHREmE BB (B) 4 = S rrm =l iy
Grant-in-Aid for Scientific Research (B) BT SHEMA S TTRER pﬁgii_m AL Tak;shi ITOH

Nanogeomicrobiology: Biogeochemical cycling driven by
microorganisms producing/dissolving iron nanominerals

Continued on the next page

EEHIE -
G

WEFHEIBIFEE Microbe Division/Japan Collection of Microorganisms

B - RR - MR 3 EMEEER

Budget & Personnel Organization

HRZE AR

Period

ELFARE S

Person in charge

v emnmmme samre) B e | 2 Loweas BERL
Grant-in-Aid for Scientific Research (B) - elucidation of the factors for terrestrialization and Partial @
explosive diversification of fungi -
RITIR XIRDFEEBREL KA TIEREAND .
N:::] e < L
YRE NEFRERY S ERWRE) | CRREMEORBLTBEEOLAE D | 01940005 | I B
Grant-in-Aid for Scientific Research (B) Study on the mechanism of arsenic accumulation Partial ingo
in the surface paddy soil using X-ray spectroscopy
and its application to soil remediation
Jo R “RIREER " LI ED
Grant-in-Aid for Scientific Research (C) What are the 'Sap Yeasts' - exploration of symbiosis Representative ’ ™ |Rikiya ENDO
with sap-feeding insects -
2 3 BFRT/ LSRR IC LR a R RIBICER TS
XA HETRARSS ERFEG) | gm0 eRs i S8 | 020.4-2023.3 | J0BE BB
Grant-in-Aid for Scientific Research (B) In situ genomic and mineralogical characterizations of Partial Shingo KATO
ultra-small prokaryotes in the deep rocky environment
NBETCOIIZRE - IBERRCHSNICTS e
~ S~ = .= NN =]
é(ﬂié ﬁ??ﬁ%s%ﬁ;? % gﬁﬁ%g% ®) %ifcizgwggllaégboigbﬁ%fal ;Eféf;%sﬁo%the surface of Pﬁr{'gl 20204-2024.3 25\%@1& ;(rADTO
rant-in-Aid for Scientific Research (B) the deep-sea ferromanganese crusts revealed by on site artia
adsorption and incubation experiments
. - WEMERNERE CH 5L BEARTEEETE
DHMEEARERAES i & 0555 [k
Steel Foundation for Environmental Protection | isgation and m;ntenance of iron-corroding sulfate- Representative 2018.11-2021.10 Takao IINO
Technology Research Grants reducing bacteria causing microbiologically influenced
corrosion
—REEEABRKIGS YIS B DARERE 21T - HILE Rl DIEEE v
The Iron and Steel Institute of Japan Elucidation of bio—cor:o/sion mechanism and development Re rl:eientative 2020.6-2023.3 -lﬁifaﬁ%,\?g
Research Grants of diagnosis / deterrence technology for bio-corrosion p
DEMTEARBZEA —RHARYR | SR OBES B FREEAORE = = ma
A research grant from the Institute for Development of a novel co-culture method for culturing R tati 2020.4-2022.3 | = =
yet-uncultured microorganisms epresentative Masahiro YUKI

Fermentation, OSAKA (IFO)

HERE
Collaborative Research

RELOHBEHE 24

Wi E1EIRBFEE Integrated Bioresource Information Division
EERHIE - Eﬁ%ﬁ%

Gran

BAEFRHZERFEEE BT/ LIBIRES

B | fERIEE DBRICRII SRS L

Rk - 918
Representative/Partial

HHZEEAR
Period

HLHRES

Person in charge

TN REREE HIEMEE T AR - SANERT — 2 —ZDRIR A 16102021 3 PIB EE
AMED/Clinical genome information integrated Pathogenic Variant Database Directly Applicable to Partial Hiroshi MASUYA
database program Clinical Service
MR/ N S BTGP |
(R — N INA A FESE - e spaii) INF T IR)VT =2 aimEEE DR P! =
_inictar : f Development of integrated infrastructure for distribution of . 2018.11-2023.3 | 71 ey
Cross-ministerial Strategic Innovation . : i
P[omotiolnll?rc_)lqram (Ba%lic Teqh\ll'\ollog for biological digital data Partial RllCSHilMASEA
High-tech Bioindustry and Agriculture
SRE \ BARERE IV UARRORMEFHILD
FariNAF)V—AT0Izo b 7/ INEREE R =mH &17
) NERER GO Long-read sequencing of disease model mouse strains Representative 2020.5-2021.3 Toyoyuki TAKADA
NBRP/Genome Information Upgrading Program | €stablished in Japan
SONE REFIRERES Femmmms | B 2RI A% AL ARRRGS - N s
J 47 izt RAZT VAT LDBF Pakil 2016.6-2021.3 PR B
Grant-in-Aid for Scientific Research on Development of a Phenotype Recording and Partial ' | Hiroshi MASUYA

Innovative Areas

Mining System for Discovering Individuality

Continued on the next page
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WA ERBFEZE (B Integrated Bioresource Informatlon Division
ﬁﬁ‘rﬁlﬂ# Eﬁnﬁ%

Grant

v UR—EARERXZIHORGETE

& -

Representative/Partial

BZE AR

Period

ELUARESR

Person in charge

YRS REMREme BEIAKRB) | L% ER 718 2017 4-2021.3| TFE BT
Grant-in-Aid for Scientific Research (B) Molecular phylogeny and evolutionary hisory of Partial ) | Toyoyuki TAKADA
the commensal rodents from Myanmar
S £ ZRROBRICE T B4 — TV T — 2= EHHIC .
R HEFRERDS BBFRE) | fEl R RRoNE § R | oo18.4.201.5 T B
Grant-in-Aid for Scientific Research (B) Development of reasoning system of opendata to Representative ' | Hiroshi MASUYA
contribute senility study
N4k RSSO (PR ERNDFANY M aERE LB ERED
iﬁﬁﬁﬁfﬁfﬁﬁfﬁﬁéﬁ B | Sansamnnmion 348 2020.7-2022.3 | VHE B
Development of high-speed emission for aging factors Partial ' ™| Hiroshi MASUYA
Exploratory) P! gh-speed em ging
(Expl ry detecting molecular events in vivo
[REFRIEES T COEMBEL ) T RFHE- TRl
RIS RSP SMS BEHEEG) |BIIHE DI | o0 a000sg | FANEX
Grant-in-Aid for Scientific Research (B) Evaluation and prediction of the resilience of biological Partial i 2 | Kenta SUZUKI
communities under global environmental change
IRIVHE—SY R R — TR EEE )
SHE BEAERDSE EEFRC) | AREEHOTIRA RE | ooosonas | B A
Grant-in-Aid for Scientific Research (C) Development of energy landscape based methods to Representative : : Kenta SUZUKI

detect early warnings of large compositional shifts in
ecological communities

B T FEMBIHTE Bioresource Engineering Division
ﬁﬁ‘rﬁ'fe‘ &R

& - 18

WiZeHAm

EHHRESR

Grant

FTIFIVINAA )Y =R TFATVT I+

2y MNETETFRBRIRERICL D) Y — R IRFOREE
HARFIAEDIK (5 MR RTRE R RERRE 7 O

Representative/Partial

Period

Person in chargq

B AT L0\ T £ OB A 12019520203 | 1B
National BioResource Project Developm/ent of reprodu(lztive engineering in rats; Partial Atsuo OGURA
Fundamental Technology Upgrading Program | the effective operation and the expansion of new users
RE B E MRS TR WIHIRE DB L TOINE | Z DEIRMEED
EEEEFERE S DFIROSALMADANDEMERE DI | i s on0yg VB EEB
= = viduct as the site of fertilization and early embryonic : A :
ﬁ%ﬁmgaﬁm (8) ) development: Verification of its physiological functions using Partial RHED e
Fostering Joint International Research (B) genetically engineering hamster model for clinical application
HBOEEREIVADES RIS 4 (BB
XRE NPmRREE Kl (C) I‘E;ilf:s%nf:it%jf_ E&Sﬂgﬁsﬂnges and recovery of offspring by = 2018.4-2021.3 o &)
Grant-in-Aid for Scientific Research (C) tetraploid rescue method for the preservation of different Representative Keiji MOCHIDA
species of mouse strains
B . XRYZBEF IS/ LMEROT OIS LI KB . S =
Sin) ﬂ_}j i REHEEABDORIAL Z DINA (A%:3 2018.4-2021.3 | I BB
AR E R mME Bale : . . ’ . K
Investigation of the mechanism of mouse embryonic Representative Masashi HADA
Grant-in-Aid for JSPS Fellow development controlled by sperm epigenetic programing
J—IVT VNLRZ—Z AW B FREET IV .
SR RETRERES BEIR B) | 75y | 1 Lo BE 010400033 N B
Grant-in-Aid for Scientific Research (B) Establishment of platform for new gene-modified models | Representative ' | Atsuo OGURA
using golden hamsters
=T S i o S S S
R RETRERES BERE 6) | D acemamy 1770 N |00 s o0p | B EIE
Grant-in-Aid for Scientific research(B) Understanding the functions of maternal histone-mediated Partial o *° | Shogo MATOBA
imprinting
o 2 BBHIRN\AF )Y —RELTOTHEIIO—> I TAD
R BEFRRRDE BEFE B) | Smn D8 |yor04.0003.3 FEBET
Grant-in-Aid for Scientific Research (B) Usefulness of T cell cloned mice as bioresources for Partial ’ | Kimiko INOUE

-

immunological science

Continued on the next page

BT EEBEMR (# )Bioresource Engineering Division
é%ﬁiﬂr— HRES B

Grant

IERIRF DI TR TAVAELIE T TIRTAIRAGERED

i pa \;H
Representative/Partial

Budget & Personnel Organization

HAZEEAR
Period

HLRES

Person in charge

XHE REMRERDE el : - s
5 BELZDRE (av3 } PR BE
RIS R RN Identiﬁcatioa of genetic and epigenetic aberrations in Representative 2019.4-2022.3 Nobuhiko ITAMI
Grant-in-Aid for JSPS Fellow aged oocytes and their treatments
XHE HARRERE S FPMRESR éﬁ?f{ﬁﬁﬁ,ﬁ;\ﬁg ;@‘a;e'r_g gg%‘ﬁgﬁﬂﬁiﬁ% | e A = N SRR
/A e rant-in-Aid for Scientific Research on Innovative Areas ) M
ﬁ;ag,t;{;\,élgrfgarss cientific Research on "Totipotency” steering group Representative |2019-6-2024-3 Atsuo OGURA
T BRI OBRIC L B E R O— -
YRIE RSTEBRTS FRMENMZE | piEnss KF  boroeoopas VB SEE
Grant-in-Aid for Scientific Research on Construction of normal cloned embryos and placentas Representative . 7| Atsuo OGURA
Innovative Areas by improvements of nuclear transfer technology in mice
XRHE MFRREREE MFMEIME | YRAGE LBEFERTAINSVADERRT NS L e Hi5 18
Grant-in-Aid for Scientific Research on Roles of Y chromosomal genes in body balance of Representative 2020.4-2022.3 Shogo MATOBA
Innovative Areas sex spectrum phenotypes in mice
SRS NETIRERD S BRpiW) | EECIRMEEEASEE RN LY FORE DB ooo4-2005.3 BB =B
A Pl ucidation of the gene expression cascade responsible ; 4= .
Grant-in-Aid for Scientific Research (A) for male sexuality and acquisition of fertility Partial Shogo MATOBA
e Ratg 77 =/ BEBNX R DIRHE DS | EHET T .
SR HETIRERNS BETE B) | s Dy ST te ) 38 1
L S BalR >4 5) . |2020.4-2025.3
Grant-in-Aid for Scientific Research (B) Effect of Placental Amino Acid Transport System Disruption | Representative Shogo MATOBA
on Fetal Metabolic Program
i e EARH3/\U7 MH33 DEMERIEICELS N
XRE RFHRERE BFHE HBBIEE DS E K& 12020.4-2023.3| I B
Grant-in-Aid for Young Scientists Analysis of the role of histone variant H3.3 for Representative Masashi HADA
Somatic Cell Nuclear Transfer technology
- SRINDT/ LNBTOY S IMbZHIET 2 .
MRS NPFRBRSS EFHR EXRITIVE = VBREATF AL DR R 15000.4.2023.3| FFF BE
Grant-in-Aid for Young Scientists Analysis of histone arginine methylation that controls Representative ’ | Nobuhiko ITAMI
genome reprogramming of fertilized oocytes
LEHIEAT AT IARERETRR | 7L VRO TS/ LR EORE K |oopo 1000000 L BEF
78 evelopment of procedures for allele-specific ; e - imi
Astellas Foundation for Research on epigengme mani‘;))ulation P Representative Kimiko INOUE
Metabolic Disorders, Research fellowship
PNHEAFE AN SR SR B g.g%%gg&gé&sw%miRNA—t‘h#ﬂﬁ%‘hﬂz‘:?tlb’— R e 2020.12.2022.5 HEEET
ﬁ?ﬁgﬁgﬁou rﬁfgﬁ I'E}e} :eg?c}?]EGrants Study on miRNA-tumor suppressor gene cascade Representative F ST Kimiko INOUE
in placental formation
NEATREAB—=HENIESIRENE | T/ 7LV I35/ LRSS AT LRI L HRERERT -
FRZEEAL 5/ LRIVAGEEF ORI _ RE oo 100203 FHE BEF
Daiichi-Sankyo Foundation of Life Science, | Analysis of functionally unknown imprinted genes using Representative : 21 Kimiko INOUE

Research Grants

a mono-allelic genome editing system

WRET/ LB TR F — L Technology and Development Team for Mammalian Genome Dynamics

BELHE - HRES Nz - 38 HIREAR | BEMRES
Grant Representative/Partial Period Person in charge
D7)tV AU LA S R R D )
XRE BRSNS EBMRE) | MEESBREZOICES/ LGB AR 2018.4-2022.3 i )
Grant-in-Aid for Scientific Research (B) Analyses on developmental transition process of mammalian | Representative ' | Kuniya ABE
pluripotent cells and its epigenomic regulations using single cell
technologies
ERILEE - SR - 1l S v ORI DR E
XHE REHRERES ENHE (B | (CSIMRRIE SRITRITORE RE  |2018.6-2022 3| FIE8 Fitt
Grant-in-Aid for challenging Research (Exploratory) | Development of quantitative cell-phenotyping technology | Representative ’ ™| Kuniya ABE
by integrating image-analysis, machine learning and
single-cell omics
STRIE RSB RS *%?ﬁ?@ﬂ@@ﬁﬁﬁg%‘ﬁYt&%‘Jﬂ?’é?‘lb:fA@ﬁﬁﬂﬁ e 8ok 1
AIRAR e o aton | Represamate 2019420213 o Sz

Grant-in-Aid for JSPS Fellow

of differentiation in spermatogonial stem cells

Continued on the next page
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WEEYT/ LSRRI RTRERF — L. (H5) Technology and Development Team for Mammalian Genome Dynamics
BEHE - E}Iﬁﬁ%

Gran

FBRADOFIEHME CECBMAMFEA D =X LD

ik o

Representative/Partial

HHZeHAR
Period

HLPRES

Person in charge

WiPS AR EABIH T — L. (1) iPSC-based Drug-Discovery and Development Team
BeHE - Bt?%ﬁ%

Gran

JST BRBRAVRIERRTEHEE SRR

BRI D FORDS L EZREET %Y —/ B DERER

& - 018
Representative/Partial

Budget & Personnel Organization

HAZEHAR
Period

HLRER

Person in charge

XHE BERamiE BEREEB) | o5men | 2020.4-2024.3| £ IEEI
Grant-in-Aid for Scientific Research (B) The elucidation of the regeneration mechanisms of progenitor | Representative
in testis
ZHEER T & L CRFLBERE ST 5
XHIE RIFHEREMBIE B8 (C) | GARP complex D1&E| AR EE
Grant-in-Aid for Scientific Research (C) The role of the GARP complex as a multifunctional factor | Representative 2020.4-2023.3 | yfichihiko SUGIMOTO
regulating mammalian development
SRERTFELUTHALEEREZHIHTS
NPT i
Kﬂé ﬂ%ﬁﬁ%ﬁ*ﬁﬁﬂﬁ EARHAZE (C) GARP complex D1EE| ) ) 18 2020.4-2023.3 | HZ #h=
Grant-in-Aid for Scientific Research (C) The role of the GARP complex as a multifunctional factor Partial Yuhki TADA
regulating mammalian development
. BetrEpl 51354 0—/ LB EF RS . o
SR NETRRENS BFME | SOl oBTAT UERETER RE |0 o0 o| BB 6
Grant-in-Aid for Young Scientists Representative a | Yuhki TADA

Elucidation of Global Gene Repression in Pluripotent Stem Cells

W< U ARIFAEEBIFEF — L Technology and Development Team for Mouse Phenotype Analysis: Japan Mouse Clinic

. . N NN

AIPIE PR!SM m.”‘ Search for tool substances to verify the certainty of ﬁﬂ.ﬂ 2019.9-2021.3 H#J:,{-E'%NOUE

JST Strategic Basic Research Programs drug target molecules Partial arunisa

AIP Accelerated PRISM research

NRE NEHRERHES MR #53) | Deep leaming | & B FZEEIRAEIT DT 718 2018.6-2021.3| RH #H—HB

Grant-in-Aid for challenging Research (Exploratory) | Image analysis of degenerative cells by deep learning Partial Yuichiro YADA
PPN b MRAEEHRD in vitro BESERZARE 7 IV DBER . _

Yﬂé ﬂ?ﬁ}%ﬁ?ﬁﬁbﬁ EARE (C) Development of in vitro mode/l to %3 2019.4-2022.3 E ==

Grant-in-Aid for Scientific Research (C) study peripheral myelination Representative Mika SUGA
o 2 4,, Hfa55 X AERBEE 7 ) ViR BV 2 7EE/ N2 — > D

MHE REHRERYS EFNE | z@pizonm e ' | 5010420003 | KE H—EB

Grant-in-Aid for Young Scientists Activity patterns of fragile X syndrome neurons and | Representative ' " | Yuichiro YADA

their application
HEZE HEa

Collaborative Research

®E 34

Haruhisa INOUE

WiPS = AU EATRIFF — L iPS Cell Advanced Characterization and Development Team

BEEHE - E)E?%ﬁ%

Gran

¥k - 918
Representative/Partial

HHZREAR
Period

HEIRESR

Person in charge

HRHIE - RER & - I8 HHZCHAR | EEIRER
Grant Representative/Partial Period Person in charge
BAERBIT RS BRI IS BEAZANRY M S LERIEE A F b Uk BZED
HETOTS L WEDREFRDA N ZZLITOVTDET VBT PaxE| 2016400213 | B RE
Strategic Research Program for Brain Sciences | Research for animal models in the oxytocin efficacy mechanism of Partial o 2| Tamio FURUSE
(AMED/SRPBS) autism spectrum disorders
BAERZEHEREMEE ZBLA DX LD
0 - ST T ELTIRADER, E{CFHIRIEOMEIT LR B | 017 400003 | B
AMED Project for Elucidating and Controlling Physiological and biochemical analysis support of the aged mouse Partial ’ : Masaru TAMURA
Mechanisms of Aging and Longevity
BLFENSVADEEEE MREREAHZRLIC N
YRS RETIRERYS BEFEE) | H oM BF | orean0ns | BN
Grant-in-Aid for Scientific Research (B) Elucidation of onset mechanism of the human congenital | Representative ArelesS | Masaru TAMURA
disorder with gene dosage imbalance
FRERICE T BMBEE DT 7O RAUY 10D
XHRE RFHREMEE £8P (C) VEFRIHEDRRRR baEiz| il RE
Grant-in-Aid for Scientific Research (C) A Study on function of protocadherin 1 cell adhesion Partial 2018.4-2021.3 | Tamio FURUSE
molecule in the nervous system
BRELFICLDEICHITHAS = BROBING
YHRE RErEmEhe B8/ (C) RIR L2 — RSB O WaEi:! 2020.4-2023.3 FBAT B
Grant-in-Aid for Scientific Research (C) Phenotypic and functional analysis of a mouse psoriasis Partial Masaru TAMURA

gene inducing hair cycle-dependent repetitive coat color changes

HEIRFZE S
Collaborative Research BX 2
SR K& 24

Commissioned Test

WiPS 8IEEABIF F — L. iPSC-based Drug-Discovery and Development Team

BEHIE - IREH
Grant

HAERH RS
HaMRBRAARER

Research Project for Technology Transfer of
Therapies for Intractable Diseases (AMED)

7)) ViR E AU e DEER IR B R R D
JRRERRRA L SREARRR

Elucidation of the pathomechanisms and treatment
development of rare refractory neuromuscular diseases
using single cell analysis

N o LN\

=]
Representative/Partial

pari!
Partial

HZEEAR
Period

2019.4-2022.3

HEHARER

Person in charge

FEA
Haruhisa INOUE

AAEEH IR s ROAREHEHTFRNIPS Miaz AL
SN 7 WEET T LT B REEETF - A2 —7 Y MRR = T
- Eﬁ'“‘%ﬁﬁmmh%% Identifying responsible genes for chromosomal deletion . 2018.4-2021.3| (.
Resear'ch Project for Technplogy Transfer of syndromes and patient-specific iPSC-based disease models Representative Yohei HAYASHI
Therapies for Intractable Diseases (AMED)
BAEEMZRAMLE BEEERRILS | HLASKNERG SN ERORAESABEES %
xybT—o7075 A DIREE iz #OEE
Advanced Research & Development Programs | Development of All HLA Homozygous Pluripotent Stem Cells | Representative [2018.5-2021.3 Yohei HAYASHI
Research Center Network for Realization of by Chromosome Editing and Their Evaluation of
Regenerative Medicine (AMED) Pan-transplantabllity
RS HIRNERENRELZEEE | BRE - JHMEE COMAS HEARTRIT DR 4348 o
Strategic program to support infrastructure Development of label-free and non-invasive methods = rl'_l 2018.4-2021.3 v r: i HAYASHI
upgrade(METI) to characterize cellular phenotypes artia onel
REEREE O TERSRN PSBIEEETS
YRS HETREEYE BTHR () | REHEREE OBE RE 017 40021 3| AT
Grant-in-Aid for Young Scientists (A) Development of chromosome editing technology to Representative ’ | Yohei HAYASHI
Rescue Abnormal Chromosomes in patient-derived
induced pluripotent stem cells
iPSHERIEARICHIF B KA D& LT MOEE
NP Py — ’ =] ’
X BPRAERE ZEME B) | eIy LESHIEOS) T Pﬁgial 2019.4-2022.3| Yohei HAYASHI
Grant-in-Aid for Scientific Research (B) Molecular mechanisms on transcriptional regulation of
dynamic epigenomes centered in Kif4 during iPS cell induction
R RESEFRSHERF 2H iPS Mifax AL EBEERE S LU R
SRS RSTRERS BEFEOQ | ZOBEAN= X LOEH DB ho1ga.00013| T EF
Grant-in-Aid for Scientific research(C) Studies of bile duct development and biliary atresia Partial Yohei HAYASHI
using disease-specific iPSCs
REEFEEARBRAIREGE HZSEIK | MLGEREE) EORR K& 2019.92021.3 | T FF
Takeda Science Foundation Research Grant Development of chromosomal editing technology Representative I " | Yohei HAYASHI
—IRIARANF ./ R R R R A EBMFERE BRRNICRIDN T 20Ky FORR 48 2020.4.2023.3 | T HFF
The Canon Foundation Develop robotic systems for communicating with cells Partial - * | Yohei HAYASHI

Continued on the next page
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WiPS S 4FMAEMTREFF — L. (1) iPS Cell Advanced Characterization and Development Team
EEHE - TJ}E?-EE% 3

K& - 948

HRZEHAR

ELARER

Gran

NEEMEENBHRE R

REARKRBEBRIPSHPTFEE T ILITH TS

Representative/Partial

Period

Person in charge

i 7/ LiREZGALCETEGTHRER S Sy
EFRmBIAE Screeening responsible genes for chromosomal deletion R ﬁﬁt i 2021.1-2022.3 y(h,%:IEAYASHI
Japan Intractable Diseases Research Foundation | syndromes and patient-specific iPSC-based disease models epresentative onei

with genome editing
PNHEAFEA_EESRSESRISAEE AIER LTz iPS flifa st R DOMBRINRIFE " Mg N v o " R e
TR FIZRAhRR & "Cell Dock" to analyze cellular phenotypes comprehensively = 2021.1-2024.3 A /¥_:F
ThelUshara MemoriallFoundation from iPSC-derived differentiatiation system with Al technology | Representative Yohei HAYASHI

HERZE
Collaborative Research

% 24

T
Yohei HAYASHI

Budget & Personnel Organization

WAEYD - eI BFZERERF — L. (%) Plant-Microbe Symbiosis Research and Development Team
EEHIE - HRER B

rant

FFAZIWNII—2aveAF v E— LERKE

& -8

B HAR

Representative/Partial ~ Period

HLUHRER

Person in charge|

Bttt MEEETIVZERIRF — L Next Generation Human Disease Model Team

R HEHARERYS BEHE © | MIALLSY 20 LRIMHEORRE BB |5019.4.2022 3|18

Grant-in-Aid for Scientific Research (C) Identification of magnesium uptake machinery in roots Partial ' " | Yasunori ICHIHASHI
by utilizing natural variation and ion-beam mutants
7—IN\AF 1T —EIREIEE ITHBYDRE

3 N AT oT S = s, C
%ﬁgﬁjgﬁsﬁ%ﬁ UTOY 53> R R 20204-2023.3| K% 1z
C; i "Aﬁd’: JSPS Fell Analyses of developmental reprograming mechanisms Representative Rumi AMANO
rant-in-Ald for ellow in plants underlying symbiosis with arbuscular micorrhizal fungus
HEZE IS =E

Collaborative Research

E of

Yasunori ICHIHASHI

W EIBEHERF ST /U — 7 Shinozaki Research Collaborative Group
BEeHE - E);F%ﬁ%

Gran

BEMATF RICLBEDHERBERZEN LT

& - D38
Representative/Partial

HHZEEAR
Period

HIUHRER

Person in charge

BEHE - HRER & - D48 BRZCHARE | EEBIRER
rant Representative/Partial Period Person in charge|

BRI . S

v . RIRER Lo GRS ENDRERITBIDSERIE DT 5 S
FERHTCIBATERAN SRR (PRIME) Study of environmentanactor-induced diversity R ﬁit tive |2020.10-2024.3 Eeﬁ,g \)(é)SHIDA
AMED Advanced Research and Development | in disease phenotype epresentaiive
Programs for Medical Innovation (PRIME)
MR R EmE S BRI (C) RUABEBRREFALZRTFEREDET UV & 2019.4-2022 3 |5 FHC
Grant-in-Aid for Scientific Research (C) Modeling of human complex diseases in mouse subspecies | Representative o "~ | Takanori AMANO

CMSENZE BV ATF7 ICEZREFIES/ LD \ X

MRS BER B S BERHE (C) DFHEIEEAE DARER & 2018.4-2021 3/ 28 =T
Grant-in-Aid for Scientific Research (C) Elucidation of molecular control mechanism of Representative . | Keisuke YOSHIDA

sperm epigenome by ATF 7 using CMS fraction

W AEY) - A EFIZERAFR F — L Plant-Microbe Symbiosis Research and Development Team
BEEHE - HRES

Grant
BB/ RN— 3 VA& T O 5 4 (SIP)

R R BREM R ZRIRT S

Rz HE

Representative/Partial

B HAR
Period

ELARESR

Person in charge|

AR —hNA A - RECE Bl TREBBT I =7V IYRT L) OREF & 2k
Cross-ministerial Strategic Innovation Promotion Development of Agroecological engineering system Representative 2018.11-2023.3| vasunori ICHIHASHI
Program (SIP) for basic technology for high-tech | 5 achieve a sustainable recycling-based society
bioindustry and agriculture
KPARLRITHE T HIEDAZRAZ TR \
S 5 ! N 5 =]
JST WEEWAKSTIARIERE (CREST) | REMAMED A3 LA AR RO—Ls B 01072021 3|18
JST Strategic Basic Research Program “CREST" | peyelopment of an advanced genomic selection system Yasunori ICHIHASHI
based on plant-environment response modelling
ST B Deveopment of hologenontcselecion methads ot | 2 200010202018 BB
JST-Mirai Program simultaneous improvement of crops and crop microbiome Partial vasunor ICHIHASHI
MEETE 3 21 32| = —
5557 — FU 5 V) HEY - .10-. d iy
FXOSBT —HEEAL O CHESR Validation of implementation and profitability for Representative Yasunori [CHIHASHI
soil biological diagnosis
N =N - gh N 75 3
NEDO Lai—>/3w hﬂﬁﬂ%sﬁ%%% é/ﬁj%?%@ﬁil@'ftLLJ:%Eitbm*/n%ng]%bX@ ﬁj\iﬁ I_'E% $§ﬁ
NEDO Moonshot Research & Development BEHHR Parti_al 2020.8-2023.2 Yas:nc;ri\ICHIHASHI

' o> Ne§TK

Program

Mitigation of greenhouse gas emissions from
agricultural lands by optimizing nitrogen and carbon cycles

Continued on the next page
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Grant-in-Aid for Scientific Research (B) Elucidation of molecular mechanisms of dehydration stress| Representative Fuminori TAKAHASHI
sensing via mobile peptides in leaf vasculature
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Grant-in-Aid for Scientific Research (B) Elucidation of molecular mechanisms of novel loci under Partial Fuminori TAKAHASHI
heat stress conditions in Indica rice and utilization for breeding
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Grant-in-Aid for challenging Research (Exploratory) | Elucidation of the integration mechanisms of stress information | Representative Fuminori TAKAHASHI
via secreted peptides under osmotic stress conditions
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Inamori Foundation Inamori Research Grants | Study on plant unfolded protein response in the flowering | Representative Fuminori TAKAHASHI
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Activities in the RIKEN
BioResource Research Center /
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Evaluation System in RIKEN
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RIKEN Advisory Council (RAC)
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Rl "= 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.
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BioResource Research Center Advisory Council (BRAC)
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Consists of six international and domestic experts and the chairpersons of each of the
Center’s six Resource Committees and a Review Committee, the RIKEN BRAC evaluates

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

> 3

)Y —AEEER LEi—&FER
Resource Committees Review Committees
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Every year, each of six Resource Committees offer MBS - 1BE,

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.

Divisions,Teams and Unit
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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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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.brc.riken.jp/info/inform.shtml
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The 7th BioResource Center
Advisory Council Meeting
TNTNDEZEHL OO M. BISiE
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 11th RIKEN Advisory Council Meeting
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https://www.riken.jp/about/plans_reports/evaluations/rac/

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

Evaluations
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Experimental Plant

Tsukuba

)4
Hamamatsucho A\

Gene Engineering

Haneda Airport

Cell Engineering
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Experimental Animal

TSUKUBA CAMPUS

Address: 3-1-1 Koyadai, Tsukuba, Ibaraki, 305-0074, Japan
Phone: +81-29-836-9111

Fax: +81-29-836-9109 é:!:?
KEIHAN’NA CAM PUS Integrated

. 8 . . Bioresource Information
Address: 1-7 Hikaridai Seika-cho Soraku-gun Kyoto-fu , Japan



