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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 7

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,
the BioResource Research Center will continue to embrace diverse challenges
for the global advancement of science.
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Bioresources are essential research materials for life
science and innovation. In January 2001, RIKEN founded
the BioResource Center (BRC) at the Tsukuba Research
Institute as a core center for the bioresource infrastructure
in Japan. Since its foundation, the RIKEN BRC has been
focusing on the major bioresources; i.e., experimental
mouse strains, experimental plants, cell lines of human
and animal origin, genetic materials (DNA clones),
microorganisms, as well as relevant information
associated with these bioresources. The RIKEN BRC has
been mainly collecting bioresources originally developed
in Japan, so as to become the unique facility serving the
world, with the generous support of the research
community. These years, The RIKEN BRC has been
providing approximately 15,000 items of bioresources
annually, with a cumulative total of over 290,000 items
since its foundation to around 7,600 domestic institutions
and 6,000 overseas institutions. In addition to these
services, we are engaged in “Key technology
development program” to ensure effective and efficient
preservation of bioresources that ever increase in number,
as well as in “Bioresource frontier programs” to
characterize features of bioresources and to develop novel
bioresources that meet the social and research needs. In
April 2018, the name of the center was changed to the
“BioResource Research Center” (abbreviated to BRC as
it was before). In line with this, we have further
strengthened research & development to promote
development of bioresources and their utilization. Today,
the RIKEN BRC has grown up to be one of the three
major repositories for each of the five bioresources in the
world, and is now well recognized bioresource center

worldwide.

Modern society faces a variety of challenges, including
health and medical issues such as declining birthrates,
aging and intractable diseases, environmental and food
problems that are worsening on a global scale, and
infectious diseases such as COVID-19 that are still
ongoing. It is a critical responsibility of the RIKEN BRC
to collect and preserve state-of-the-art bioresources that
can help to solve these challenges. Fortunately, in the
broad fields of life science, advances in genomics and the
emergence of innovative genome editing technologies
have made it increasingly easy to develop new

bioresources. In fact, new bioresources are being

Greetings

developed one after another, including experimental
animals that serve as models for rare human diseases,
intractable diseases and aging; disease-specific iPS cells
and their processed cell lines; plants and microorganisms
that are essential for researches to increase food
production and solve environmental and health care
problems; and genetic materials derived from them.
Under such circumstances, we expect that secondary
bioresources newly developed by the research community
using bioresources provided by the RIKEN BRC will
increase in the future. Therefore, we think that our
important mission is to drive the circulation of
bioresources between the RIKEN BRC and the research
community to stimulate the life science and innovation.
The RIKEN BRC will strive to continue contributing to
promotion of the life science and innovation by
collection, preservation and dissemination of the
cutting-edge and high-quality bioresources newly

developed by the research community.

In honor of its 20th anniversary, the RIKEN BRC held a
series of commemorative events in FY2021, including an
online ceremony on October 19, 2021, where we received
heartfelt congratulations from all of the guests who have
supported us over the years. The ceremony was also
viewed by a large number of interested parties. In the
online symposium, which was held for three consecutive
days from the day after the ceremony, researchers of the
RIKEN BRC introduced the activities of the bioresource
programs, and guest speakers who have achieved
outstanding results using RIKEN BRC’ s bioresources
gave excellent talks on their related researches. In May
2022, the RIKEN BRC published a commemorative book
to mark the 20th anniversary of the RIKEN BRC,
reviewing its activities since its foundation and outlining
its future prospects. We are deeply grateful for the
generous support of the research community for these
many years of activity at the RIKEN BRC. The RIKEN
BRC will work to further upgrade the crucial bioresource
infrastructure with three mottos, "Trust", "Sustainability",
and "Leadership". We look forward to your continuous
support for our operations of the RIKEN BRC.

&
¥
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Activities in the RIKEN BioResource Research Center

O wHESBSBE

R DORDIE

WHEBIRICR B ESNENNA AV Y —ADFEfHE &I, —
E., —HEDINARNZEE LTS, iHcEd2
IR b (R BB DR EICTIZ > TV, BHFBRC I,
INAFYY — IS B % [H BRI 7 L[] 16 B 72 By i 17
Eo T\,

As varieties and quantities of bioresources needed for R&D
have far exceeded the capacity of a single biorepository or even
a single country, international cooperation and competition are
urgently needed. RIKEN BRC is proactively promoting
international collaboration in the field of bioresources.
@®AMMRA

TIT R AGEIRA T FE Y ) — X ¥ (Asian Mouse
Mutagenesis and Resource Association; AMMRA) (&, X 2 —
2 ABFES T AV —ADOFIHZEET 572D
7Y TR HINE LT, 2006 ISR E NIz, BRIFFBRC
BTORAVAN—LLTHEBILTED, 20134FI1E 77
U ARBIBEN 1> — 7 I (Asian Mouse Phenotyping
Consortium; AMPC) & & [A] T 5 8 [al38# B =ik 72 £ M Lz,
£ 13 [\l AMMRA - AMPC 225(& 2021 4F 5 F 28 HIC B ES
BB 2— (B0 ICKbA VT VRSN,

The Asian Mouse Mutagenesis & Resource Association
(AMMRA) was founded in 2006 with the aim to facilitate
development and utilization of mutant mouse resources in Asia.
RIKEN BRC has worked as a founding member and hosted the
8th AMMRA meeting in 2013 jointly with the Asian Mouse
Phenotyping Consortium (AMPC). The 13th AMMRA-AMPC
joint meeting on May 28, 2021 was held online by the National
Laboratory Animal Center, Taipei, Taiwan.
@®ANRRC

TITHREN 2 — v 8T —% (Asian Network of
Research Resource Centers; ANRRC) (. 21 HHEdic 51T Sk
T E VB AR EIR ORI EH DY Y — R DR FE 2 (i
L. BEARN A /=g vzl 727 oD
IR, RV T OWCKITH B ALz EL, %%
R N O BRICEHIRS 2 e ZHINE LT, 2009459
FNCRALEN Tz, 2021 FEDORF T, 15 DEE M 5113
DOHBENSILTHED, FEIFBRCIE ANRRCICEBWTHID
B =L T, 20104E DX CRfEE N5 2[A]
ERRERRIc RO, T EHEEE | T RO AR
EREXDOBEHOMER], THEYZ RIESK DT &2 il >
FEOHIEICKESEM LI, ETHIT, 20124ED 52016 4F
TN > 2 — & (B SR R) A 20214Eh 5
0B FEETHAL L Z—REIREZHED TS,
Asian Network of Research Resource Centers (ANRRC) was
established in September 2009, for facilitating sustainable use
and development of bioresources in the 21st century, with the
aim of promoting science, technology, and innovation in Asian
regions, improving relative positions of Asian countries against
those of European countries and the USA, and thus contributing
to prosperity of humankind. As of 2021 year-end, 113

BRC

institutions from 15 countries and regions have joined the
ANRRC, where RIKEN BRC is playing a pivotal role. At the
2nd International Meeting held in Tsukuba in 2010, we made a
significant contribution to the effort of declaration of the
ANRRC Charter under principles including “cooperation and
sharing responsibility ”, “freedom of academic use and
publications using research resources” and “compliance with
the Convention on Biological Diversity”. Furthermore, Dr.
Obata, Director of RIKEN BRC (current RIKEN Honorary
Scientist), was appointed as ANRRC president from 2012 to
2016, and Dr. Shiroishi, current Director of RIKEN BRC, is
appointed as ANRRC president from 2021 to 2023..
@®IMPC

BN 715 /] - TS ARBIR 2 filhir U [0 L AE
{LFHERE AR OFERZE HISIIOAHAL LT 2011459
H International Mouse Phenotyping Consortium (IMPC) A% 7%
VENTz, BUIBRCIZTNICSE L, BIFBRC EHEDT
RIYLE2[EF 7572, IMPC DRRIC KDL THEREDfF
W], BREBICB 9 3P R, ZIUCHESAERTE. H2
WIEFAFER OF Y E O EIEH O FHIFER, iR
AR LT KRG EZ T 5 EMIIRTE 5,
2021 EBIE 14 DED 25 BB IR LTS (KD
International Mouse Phenotyping Consortium (IMPC) was
established in September 2011 expanding international
collaborative networks in phenotyping knockout mice, with the
goal to publish an Encyclopedia of the Mammalian Genome
Function. RIKEN BRC has committed to this effort, hosting
symposiums two times. Outcomes of these collaborative
activities will greatly contribute to enabling delineate of
biological function of each gene, a better understanding of
diseases, drug discovery and development as well as prediction
of potential side-effects early in the drug discovery process, and
moreover, deeper insights into sophisticated biological
functions. As of April, 2021, 25 organizations in 14 countries
and involved in the IMPC (Figure).
O®MASC

MYRAICE D2 EBEEEDORHEALEL TR,
Multinational Arabidopsis Steering Committee (MASC) D 5|
LT &7z K12 2001 4 & D B 4 & 41 72 The Multinational
Coordinated Arabidopsis thaliana Functional Genomics Project
(2010 Project) ICF T, HAFBRCIZ I O A XF XF DB
FHHERM AP 5E R cDNA 75 E ORI 2) Y — Az E N
SMcft Iz Eic kb, BeROVY =Rt 2—LdfL
THEETTY 27 FOHEEICERLTE /2, 2011 ENSIE
MASC DA N—I/NRREREVIFIREE RS MDY, BIE
D H#E T 3 % “From bench to bountiful harvests” 0D SZ B[]
FTHREIL TV,
Multinational Arabidopsis Steering Committee (MASC) has led
the international projects on plant science, including the
post-genome project from 2001 to 2010. Since 2011, Dr.

6
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Fig. IMPC members
Masatomo Kobayashi, the head of Experimental Plant Division Forum (ISCF) started its activity in 2003 with 11 countries as
has joined the Committee, and has been collaborating with the the members. Under the supervision of ISCF, International Stem
overseas members to promote the current project, “From bench Cell Initiative (ISCI) and International Stem Cell Bank
to bountiful harvests”. Initiative (ISCBI) were established in order to standardize
®ICLAC culture method and relevant technologies in the field of stem
International Cell Line Authentication Committee (ICLAC) cell research. RIKEN BRC is a member of both ISCI and ISCBI
I, PRSI L7e e 2 a2 o = 7o O HBR T and is contributing the field of stem cell research.
azﬂzaﬂm_\ 2012 ICFEE LI EFEH T H %o BEHT ®WFCC
BRC, K[E ATCC, #[EECACC, FAYDSMZ7&EDIHS WFCC(World Federation for Culture Collections) (&, 49
11 7 E O FEMB N IS I L, R s HIB L B BRI 2 5l 9 B M E R 2 — - b Fry—al
Tl Z AR =T AICRIET 27D DFR—LRX—ID 72ar kBT HEBERN Ry N — B UTHREL T
VERR « EHEF DTG 21T > T 5, £z, Nature it F I 0. X7zt & D WDCM(World Data Center for Microorganisms)
HEIHZHGH L, RO 2 =T \OBEFEE B 2k LT &, aAL7varRzORAEFRKICE T 2 1E e 2L T2,
FhEL TV %, ICM 3 bk 2 727 — 2 2529 % T LIC K> TWDCM D1
In order to eliminate the use of misidentified cell lines from the W — )V DR RFEICIH IL TV B, ol FEEEDO
community, the International Cell Line Authentication 7 LRI R AE % WDCM 7z Huhv e LTz E B SIS 0T
Committee (ICLAC) started its activity in 2012. Major cell b RBEHOMAEYIMZRET 5L TICMIZEIL T 5,
banks around the world such as RIKEN Cell Bank in Japan,
ATCC in USA, ECACC in UK and DSMZ in Germany are The WFCC (World Federation for Culture Collections) has been
participating in this Committee. The ICLAC has its own web acting as a network organization to promote and support culture
page and is disclosing the list of misidentified cell lines. collections of microorganisms and cultured cells. A data center of
@®ISCl and ISCBI WECC, WDCM (World Data Center for Microorganisms), has set
International Stem Cell Forum (ISCF) I, Al A 7E 70 BF up to provide information about culture collections of the world
DO IE s i DO WiREZHIEL T, R 11~ and their microbial resources. The JCM has contributed to
EAZIL, 2003 FICERAL SN EHEHE TH 5, ISCFE establishment and development of information tools at the WDCM
TICBNT, ZEEMEFMIE (BSAPSHII) OREFERM. I by providing various types of data. JCM is also contributing the
FEMFICBI T IRz s e 2 HNE LT, internal collaboration of WDCM and other resource centers for
International Stem Cell Initiative (ISCT) A &% 17 & 11, X 7z, genome sequencing of prokaryotic species by providing the largest
ZReMEE IR DN > 7B FEOREEME(L %2 H Y1 International number of sequencing strains.
Stem Cell Bank Initiative (ISCBI) DX 7. & N7z, Efff BRC I
ISCI M P ISCBLIC Z DFE R MW S U, HEEVESED K
ReEE - GFE LTI aIa =TI HE L. ZREME
Rl ZE DR M CEHEKICE L T 5,
In order to accelerate the development of stem cell researches
by international collaboration, the International Stem Cell
RIKEN BRC Annual Report 2021~2022 7
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INAA V)Y —ADHRHE

A1)V —ZDIRHE
Locations of Distributed Bioresources

® Mouse 657 Inst,
© Plant 462 Inst.
s Cell 2,823 Inst.

- Microbe 2,790 Inst. SEERENY)

?:l:l ?ﬁ$ m: ¢ Mouse Strains
mnuadﬁi'.uotu;mh 2022 @ iﬁjﬁm
@ ATk

Cell Lines

O WK

Microbes

O BinFMH

T Genetic Materials

__andregions
“'Mouse 952 In:
 Plant 986 Insl,
Cell 1,719 Inst
o Microbe 1,511 Inst.
&DNA 2938 Insl.
Total 6,106 Inst.

JB;_- Sinee 2001, as of Htrd‘lzﬂ'!zﬁ

NAF)Y —RRBOHR

Number of Distribution

18000 1150937 15818 16,634 16,132 15372 15742 15060 14,987 15113 14,683 14,573

! E i ! ! i As of March 31, 2022

FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2021
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8,000
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Distribution of Research Materials/ Awads

KH
il

2021. 6,11 2021 FE2EAREFE (—Rtvra>OEHRERIMA)
JSAI Annual Conference Award

HHEER EFIRHE (RESRERARE)

Tatsuya KUSHIDA (Integrated Bioresource Information Division)

2021.6.23 BFRWMEMERFR £ifiE ~ JSMRS Technology Award

#7H = EFEHE (MEMHRBRER)
Yumi OSHIDA (Microbe Division; JCM)

2021.6.23 AAMEERFES BFE ~ JSMRS Incentive Award

=R DB A (MEWMRRRE)
Rikiya ENDOH (Microbe Division; JCM)

2021.7.02 BFRHEMERFR BEFERKRE

Best presentation award, Japan Society for Microbial Resources and

Systematics

Ik 515 MEMRE. KEBRDER (WEDMHRARE)

Shingo KATO, Moriya OHKUMA (Microbe Division; JCM)

2021.10.26 The Asian Network of Research Resource Centers (ANRRC)

=R D KA (MEDMHRRR)
Rikiya ENDOH (Microbe Division; JCM)

2022.3.23 IE4EE  The 13" RIKEN Researcher Incentive Award
RHEE—ER BT E (iPSEIEEBARF—L)

Committee Vote in the Online Poster Session /7 RAZ —¥FKE

Yuichiro YADA (iPSC-based Drug Discovery and Development Team)

2022.3.31  Top Cited Article 2020-2021 EFRZ1H5E MicrobiologyOpen

IRAR BIEHARE (MEMHHRARE)
Mitsuo SAKAMOTO (Microbe Division; JCM)

TS VRER (BRER) (L)

On line award celemony (RIKEN Researcher Incentive Award ) (Upper)

BER (BFMENERYS Bivg - BRE) (L)
Award celemony (JSMRS Technology Award - Incentive Award) (Upper)

REN (AFHENERFR BFRRE)(T)

Award celemony (Best presentation award, Japan Society for Microbial Resources and Systematics) (Lower)

EKH

RIKEN BRC Annual Report 2021~2022
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Activities in the
RIKEN BRC

/

=5 TN Z (B
Atsushi YOSHIKI, Ph.D.
SwiavtEERE
JOREADETIVENIE LT, BEXRERIBEROER. AOEREELRIOTRDIODSA 7914 T AR
ICEL TV 5, REREIMIBREDOE—DFEmIE. X TRV —ADEEBME S LR ZE S aFIbiN\AA) Y —
270Uz~ (NBRP) OHREREEE LT, #E - R —XISAARAHDET IV JAZINE - (717 - nEEHE -
BT BIETHD, THIC, ARAZ 1T/ —ICHBITBZBEEDT VNI VARKZRE - FHMEL. HEREKED
LBEEICHNELGENEREERT S, BIEERICHIEOTIE. HDEPF—L, AZOEFREE#ET S, NBRP
TEZ v b\ T v SREFESIBY LTS,

Mice have contributed to life sciences as animal models of humans for understanding higher-order biological phenomena,

ES
B
)
Ll
it
i
=

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.

()&=

IMA))-2A0R& R mEEER Rt
Collection, Preservation, Quality Control
and Distribution

(1) NAAFVY—ADINE

EHNDOR B LTINS MEEB X CEIE T
BEEDfITET N E LT, BT/ vITUNI TR, &
S L LTz 80 L R — 2 S &8 AR
% HEIC T % Cre-lox, Flp-FRT, TETY AT LZHFLR
YARM, EBIC, T/ LRESTARE, 228 K[ (E
KO0 RME. WA 138 R/M) ZUNEE L. RET9,512 %M
ZRMFELUTze NBRPZw bDNw I 7w TR IF TR Ty MR
BB D HERR A KD 32 RIRDHAEIN 31 A, SRS T
114 A% 50U CTEGT 9,455 Rz R 17 LTz,

(1) Collection

We have collected 228 mouse strains (90 live and 138 frozen
strains) from universities and research institutions in Japan,
and archived 9,512 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 32 rat strains in
114 straws of frozen sperm and 31 vials of frozen embryos
from the rat core facility at Kyoto University and archived
9,455 rat strains.

TEOZVWSIARMITERE UTHERL, TEODE
WRFIGEAE T AR R R e OHEHEIC KO HFSIE - K 1
ELUTIRRER SR E LTz, 2957/ LRESR
DV TR F B IC K DR AR 2 Ehi LTz,
SIEEE TICRET 9,016 R - W T THIFEMRIFEL. &
RIFEO—H 2 fER DB, BIAL 2 EDOIBEBIIZH
NI Ty THERRICEE LT B,

(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
9,016 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

2021 FFE, FRER VU ADMRIFEMAEYIREORR, WE
W - B2 AY 30.7 % DX AUCBWTRRIEE 572, 80
Rtz MBREIC KDL L TONY T His NEA LTz, 8
G ERE TR, 507 R (16,815 MK DE(zF R
#, Y= A—EBEFRERAE (150FRH 1156 K14,
loxP R #5 (47 R #7355 W1A) 7= 5 TS Frt i (47 R
355 k) ZIfiiLiz, HE{tL7zPCR7'Hha—)L (R

10
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712,508 i) LA ALY O ERE G HE R — LX—
IRz, E5IC, BIEMEREDT 2y I —h
IZ&D 200 FRifEDOMARE Rz H R Uiz,

(3) Quality control

In FY2021, we tested the deposited live mice for pathogenic
microbes and detected intestinal protozoa/pinworms in 30.7
% of deposited mice. We rederived and cleaned-up 80 strains
by embryo transfer into the barrier facility. For genetic
quality control, we conducted routine genotyping PCR of
16,815 samples from 507 strains for strain maintenance and
distribution. We examined the genetically modified mice
using knock-out- (1156 samples of 150 strains), loxP- (355
samples of 47 strains) and Frt- (355 samples of 47 strains)
survey tests and provided optimized PCR protocols of 2,508
genetically modified strains and accurate information of the
genetic modifications on the website. Moreover, we have
self-inspected our test results of 200 strains by using the
genotyping check sheet.

(4) 1R

CNETICEN 656 #RH, 5L 952 ¥EE 42 » [H D F]
AHICI AV —AZ2RMEL, 1,110fROEBN/ZixE
A4 FDRFEFDREINT VS, HTEH, TIVINA—
R OB E T AR E /v A LIz C5TBL/6-App™s
NGRTes (RBRCO6344) 13 2021 fEE & /R B IR DO Z WV
RifiLizolz, A—rT7 7Y ORH{EET IV GFP-LC3RY
Z (RBRCO0806) IF 112D EN=m X P CHHENT
W5, PR TR A DM, HIREIE « kS, BRASIE -
BT oERIL A A~ T R B X UNHES « fH#% - DNAE L
Ti1o7,

(4) Distribution

We have distributed our mouse resources to users at
656domestic and 952 overseas organizations in 42 countries,
resulting in 1,110 outstanding papers and 44 patents. Among
them, the knock-in C57BL/6-App!m3HL-6-FTes (RBRC06344)
mice with mutations of Alzheimer’ s patients have become
the most frequently requested strain in FY2021. The
autophagy reporter, GFP-LC3 (RBRC00806) mice have been
used in 112 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) L3R - 1R¥RREAE

WAEL 72V — ZDNhnffifim b, FI7E gtz 5
&, A—LAR—Y L TORMMENMALFDOFARZK>T
%, 2006 3 OB LEISHDSY Y X
(https://mus.bre.riken.jp/jp/mouse_of_month) | (K 1a)
Tld, FetELHEREAZITOAEND, LY FDOR YA
RZIZLCa—BEAATHIML, 2021 R T M2 5%
f5L7, 20194 4 AN Sk LIz “Today’ s model for

Experimental Animal Division

human disease / Today’ s tool for functional analysis
(https://mus.brc.riken.jp/ja/todays_tool_and_model)” (X
1b) T, MRS E S IE F ATV ARNERT
NUARMZRIT U, 2021 SFEIR e MRIEET V2 24 1F,
BIRFHERERRATY — V72 18RI LTz, Fic, ThHDHE
Hrigdd, FIMHEOBER, HRFAET VAR EDHRE S
DET A—)V=a—ARELLT, FIHEICEBHEEL TV,

(5) Information dissemination activity

To promote active use of our mouse resources, we have released
online articles introducing specific strains. In "Mouse of the
Month (https://mus.bre. riken.jp/en/mouse_of month)" (Fig.
la), launched in March 2005, we introduce advanced mouse
strains of research trend in mini-review forms with depositor
cooperation. In “Today's model for human disease / Today's tool
for functional analysis (https://mus.brc.riken.jp/en/todays_tool
and_model)” (Fig. 1b) launched in April 2019, we introduce
human disease models and gene function analysis tools in list
formats containing brief descriptions and references. The
updated information, together with other news such as user
publications and newly deposited mouse strains, are distributed
to users as a monthly e-mail newsletter.

1a P- March 2022
e Mowuse of the Maonth

A spatiotemporally controllable Cre-driver strain

CETELES FActboem ] {tetO-PA-cre T ttaka. (RERTT 103
LED blus lght  HTV injection

Cmorimmy o lemmrmns e, o [1 Torama T, e

TR Pl P fof Dot s ey v oy gy T AL o ey el i . b T
2 o, e e ey s e T by TH e Sk e b LT
Baprrtamsy o bl e o e L s eed bghd gy (1], leiom LD fimmer gl

&1

(@) SBDI TR

(b) Today’s model for human disease / Today’s tool for functional
analysis

Fig.1

(a) Mouse of the Month

(b) Today’s model for human disease / Today’s tool for functional
analysis

RIS S ﬂ
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(6) EIPEHE

FRERMIE T AV Y — Xt Z—DE R 7% one-stop
shop 7 — % X — X International Mouse Strain Resource
(IMSR) Ic & gL, RO =Tr—ICHELT
W5, XUARBBEN AR T — LB XU EHERHARE
B, EESVARBEMBERaYY -2 T L
International Moue Phenotyping Consortium (IMPC) i<
ZHE L, EFNTEFERR. VT 2RICSIL T,
T, 7IVT <Y ARFE )Y — X ¥ Asian Mouse
Mutagenesis & Resource Association (AMMRA) 35X T
V7 UAREH RN 3>V — 7 L Asian Mouse
Phenotyping Consortium (AMPC) & & 3 # L T\ %,
IMPC & TP AMMRA A>3 —EHIcHiRI amF 1 )L A
LI (COVID-19) 12 B9 2952 X X % 72 8h D The
Global Mouse Models for COVID-19 Consortium
(GMMCC) DIEENSHIIL T %,

(6)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).

2021 FE DR

Development of Novel Mouse Strains and
Technologies in 2021-2022

(DIMPCIEEVTE/ v o7 I I AER LR

KOMP CKE) 35X T EUCOMM (BRI /w277 b+
ESHIFEZ R WTRBETD /v o7 I NREEBNLL
IMPC DU 7Y A PSR LT NS, £z, Bz T4
FIFAFE B EEBEL T, B4R Cas9 75 5 UFIC D10A nickase
7 B\ 2 CRISPR-Cas9 ¥ AT IS K BRNERM7% /v 7 7y
I ZDOVERIEFIRL TS, TRETIZ 69 MBI FDR
KA ) 7 v ADRINLITREI L TW5, BEC,
EANND 73 ZOFIAF I/ v I T IR AR LT
%o

(1)Production and distribution of IMPC knockout

mice
Our division has established germ line transmission knockout
lines for 42 genes derived from knockout ES cells of KOMP

and EUCOMM repositories and disseminated the mouse lines
through IMPC website. Besides, we have started producing
knockout mice by using CRISPR-Cas9 system with wild-type
Cas9 or D10A nickase in collaboration with the Gene
Engineering Division. So far, we have successfully generated
germ line transmission-confirmed founder mice with a
deletion mutation for 69 genes. We have already distributed
knockout mice to domestic and overseas 73 users.

(2) EfbELDEE

T LB ) I T IR IAR v I/ Rz
SIRINSHER T B BARZ 52 HINELT, HA
Fr—)VA - UN— (¥) L DIFWSE T/ L~ 7 AD
SERMVER S KRR MBI § 21178 ) 2385 1+
FIBFELLBIHEIL TS, TL7baRL—avik
RO ZAZREINOT ) LREICE U TEANNDES
EHETHRERITHTERBLT, Filch<oAVY —ZABHED
fRERFHE S 2 HIEL TV 5,

(2) 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.

(3) JST HEIDIZHMZIE T 0T 7 LA
R TRILS LS5 TDOLRMFT Y ZIUNAF T
3/ I 2IBROEBHILS ) SBINL, 7 LGk
ADEHE BT AR E MEL T S,

(3) Participation in the JST Co-creation Support
Program
The division has joined with the core center of University of
Tsukuba in the “Tsukuba International Center for Digital
Biotechnology Project” and taken part of research and
development for the production and quality control of
genome editing animals.

202Q1FEDIEYIR
Topics of 2021-2022

A>J1)— FEHIERIRIC KD Z T TIVTDT /) LR
EZTRTLIVEEWNR

ZHREINE VT LREIC K BB T RE R T AE
BITIE N E LT R A SN TLES
7z0, MEZMAST/ LR - Wil 755 17K
LAEWEIETRE | HEZDT BTSN T VS,
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TR AL DRI ZEL T, 7/ Lk TiH-
TOBIEFRRICER LD E D h, BERLEV
ZMEEE e D72 HBNICERR] - 7789 2 FihZRTEL
foo A—T V=XV Tz T7eLTRMALE
[Determine Allele mutations and Judge Intended genotype
by Nanopore sequencer (DAJIN) {&, (1)@>Z V) —RI—
Y ALT—OHBIFIERRE. (2) 2T 2T IVIRNTEERE.
BRU @) ZRZHITHN - 03I BHHEZ AL TED,
ZNENIE BN —a— gz U7z o <o A
ICHIR S 2027 PCREMZ IO T VT RE T H %,
RGN/ LR TIE L 72~ A DAL 114% DAJIN
THRMTUTAE R, RZEE - RE (Uo7 I k) «ififii - O
ITATa VI T I M e B BN UIAREEK U
WSRO )57 1 AL D ) fRRE THIFRMI A DIEME, 8
ICRPETEBTEND, 7/ LREFBICH MBI O
ez DR HIc% 5358 E NS,

Multiplex genotyping analysis to validate the
multiallelic genome editing outcomes using
long-read sequencing

Genome editing can introduce various unintended events
such as small indels and substitutions, and deletions or
insertions of large genomic region when creating genetically
modified mice. Though collaboration with University of
Tsukuba, we developed a genotyping method with an open
source analysis software named Determine Allele mutations
and Judge Intended genotype by Nanopore sequencer
(DAJIN) that can automatically identify and classify both
intended and unintended diverse mutations at the target site.
DAJIN can (1) automatically correct long-read sequencing
errors, (2) analyze multiple samples, and (3) automatically
identify and classify genomic rearrangements. It can handle
long-read sequence data of long-chain PCR products with
barcodes to distinguish each founder mouse. We confirmed
that DAJIN could identify and classify both intended and
unintended diverse mutations, including point mutations,
deletions (knockouts), inversions, and cis losP knock-in at
single-nucleotide resolution. With its high versatility,
scalability, and convenience, DAJIN-assisted genotyping
method has the potential to contribute to not only
sophisticated animal testing but also to more precise genome
editing.

Experimental Animal Division

BB & A IN—HER
Members

@@= R [Director of Experimental Animal Division]
A 3 Atsushi YOSHIKI, Ph.D.

O {EHFZEE [Senior Research Scientist]
{th&k 2B Toshiaki NAKASHIBA, Ph.D.
R {8 Shinya AYABE, D.V.M., Ph.D.

@ E1FH;ET [Senior Technical Scientist]
FIF )3 Hatsumi NAKATA, Ph.D.

OFEFIRHTE [Expert Technician]
PIH Ftit Masayo KADOTA

O RIFIZZE [Postdoctoral Scientist]
IKEF 8 Saori MIZUNO, Ph.D.

O4F7UBEERFZE & [Special Temporary Research Scientist]
A &R Fumio IKE, Ph.D.

OHFRINBSEREM [Special Temporary Technical Scientist]
& BF Noriko HIRAIWA

OEFEFEMIZEE [Senior Visiting Scientist]
E5F4 58 0samu MINOWA, Ph.D.
BN #0:Z Kazuyuki MEKADA, Ph.D.
M MZ Kazuhiko SAWADA, Ph.D.

OEEHZEE [Visiting Scientist]
EE K& Tomohiro TAMARI

@24 [Research Fellow]
#21L E Takashi SUGIYAMA /)T T# Katsunori OGOH

O77=HIVAZ Y7 Il [Technical Staff I1]
FREDRR FRRF Maiko JUIN - FHF < Megumi TANAKA
A B Mizuho IWAMA 87K FI5E Tomomi HASHIMOTO
1H EEF Ayako KAJITA

@77 A2~ [Assistant]
BH EiITomoe SAKAI Bl BEF Yuriko NAKAYAMA

O ERE [Agency Staff]
8 2 F Yukiko SEK| f11L| FF Hisako NAKAYAMA
KRR T2 Chiharu OKUBO 1]\1] BULIG Chiimi OGAWA
R VA Hiromi SAKATA  FFE 5 Makoto ISHII
(L BH Tatsunori YAMAMURA =5 3 Atsushi CHOE
FE B Naoki HIRANO LR BEZ Yoshitaka YAMASHITA
LH BAZE Akemi YASUI B0 EF Yoko TAGUCHI
B SVEBAE Sayaka TAKIZAWA BJ1| [RZE Hiromi MIYAKAWA
BB B3 Hiromi TOJIMA  #53# ME Yui YOKOSE
EHHF Yasuko UENO (L 5 Makoto KURIYAMA

@/\—rZ2A<— [Part Timer]
& 3¥F Yoko SHIMA

RS e ﬁ

=B JEF Fiko SAITO

B L Nozomi MAKINO 87 BBF Akiyo FUKUMOTO
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Activities in the
RIKEN BRC

/

Experimental Plant Division

SyVaVEEREE

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

RIS HER EDEEREZZDFECTHY. EYHRZOREITRA-PRIBGEHIKRIEDFRERRIC L
ERXGRTHB, YEEFaFIbnN4A)Y—R7OIz7+ (NBRP) IZBHIL. KRNAGETIVRERE
DO AR E LT ERF. Hl)Y—ADUE - F7F - RHBEEZTOTCWVS, e,
ERMICEEETN TV SEFEDOREEY. ST MHEIITHORREBEFEL. VY —XDREHMD
. FHEBROMNMICESMEDH EZEHHF TS, BICHEII2IZTrLDEEICLY, ERHAZED
SEZEILICEDRM/N—23VDINAT 47 L TCHREREBRZERIHHDOHBEEEL. AMLEDR
G RBICERT S,

Global ecosystem is maintained by the photosynthetic activity of plants. Thus, plant science is
indispensable for the solution of global problems on food and environment. The Experimental Plant
Division joins in National BioResource Project (NBRP) and collects, preserves and distributes
Arabidopsis seeds, plant DNA and plant cultured cells. We also distribute resources of Brachypodium
distachyon, a novel experimental plant of monocot that draws attentions from the international research
community. Moreover, we develop novel technologies on the preservation and characterization of plant
resources. In collaboration with the research communities and industries, we also try to establish
research strategies that utilize our resources and lead to innovative outcomes. Through the efforts and
activities, we intend to contribute continuous development of human societies by distributing resources,

technologies and information to the world.

INAFN)Y —ZDYNE {777 e it

Collection, Preservation and Distribution

(1) H&¥n") Y —ADIN&E
2021EEE T OA X RF DL FR B YA F INEE T
BEEEIC Y EMROINEZTT -T2,

(1) Collection of plant resources
In 2021, we collected seeds of Arabidopsis mutant and
transgenic lines. In addition, plant cultured cell line was

collected.

(2) HEYD') Y —RADIRTE
W VY —ADRAE
IR I 5 U 7= fl 72 IR O R E TR TE L.
—E AR BRI T o T V5, 202 1EEREE 5 | & ki
EI0A XF AFEERR, 2 BRI B s R oD H%ih & i
(ERID B 2 DI B i 2 e sd Tz, ST R ATV Y I 1
DEEE T2 (K1),
W EETF) Y —RADRTE
R 7V =Y —IC KB BIE TV —RADREZIT-T
W, Z DR FEE M OESNTHRIEAV D F LT L—F
DIEGFTE LA T L — R ERIOMTHREL TN S,
B EEfR) Y — A DR E
A9 2RO MIREIC XA M 2T TV 5, Bl

BRSSO VTR AT U TERE M ETORES
15TV %, 202 1 EEEAMICBIZ il DDk Z
o & L BIC, IR SR U CEAZTL O ik s 72 52
L7z,

(2) Preservation of plant resources

M Seeds
Seeds are stored at 4°C, 20% relative humidity. We continu-
ously operated cultivation and phenotype observation of
Arabidopsis individual mutant and transgenic lines deposited
from the Japanese research community throughout the term.
Genetic analysis of the lines was simultaneously carried out. In
addition, we amplified the seeds of Brachypodium (Fig.1).

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

B Cultured cells
Cultured cell lines of model plants are continuously
maintained as living cells. Most of the cell lines normally
maintained as suspension cultures are also preserved on agar
plates. During the maintenance, we carefully examined the
growth of the cell lines. Each cell line was subjected to the
genotype characterization to confirm the absence of mishan-

dling during the maintenance.
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Experimental Plant Division

W EETVY— A0

Line #16687 SOARF AT AV RTT RT T FrvR &
. INO NIV A Thellungiella halophila. Striga hermonthica
Line #16740 DeDNAVY —ZZ LTS, ZhUchn ., v a1 X7

RF 07 L ora—2 (TAC/a—) 55/ 1
(TE) 70— PN 2 —E i LTz,
W Y Y — R ORI

AT RAF 2N AR IV AT T IR EET VR
DMz P OICIR I Z L TV b, £
N1ED 7Y O E s AN (embryogenic callus) D
PEE BT 72, 2022 BT TS EA K, AR L AR
7% BT PR S RO TR Z FfR L7z (K 2)

(3) Distribution of plant resources
M Seeds

Seeds of Arabidopsis lines such as transposon-tagged mutant

lines, activation-tagged lines, FOX lines, natural accessions
and individual mutants are distributed to the world. Seeds of

R — ﬁ

Brachypodium Bd21 are also distributed to the community.
l DNA
We distribute full-length cDNA clones of Arabidopsis, moss,

| ; \ | \ [4 poplar, cassava, tobacco, Chinese cabbage, Thellungiella

| R S [ halophila and Striga hermonthica. The Arabidopsis
SRRy @IS Sl
f&j‘ R ?% ) ’ﬁ'ﬂ genomic DNA clones (TAC clone), transcription factor (TF)
M1 SHFHEITHB M ATERG (Bd21) (LGS clones, and vector DNA are also distributed.
Fig.1 Propagation of Brachypodium natural accessions W Cultured cells
Cell lines of model plants such as Arabidopsis, tobacco, rice and
Lotus are distributed. Embryogenic callus of Brachypodium
(3) H Y — R DI o ”

distachyon was also provided to the crop research community. In

W Y — AR
B OA X AT 72 R L TR 51 2 hiE T
ARV VBT 54 Y GRIGTHIERD 77 T4 \—a
254 (ARG — =T Hf+7—) kv b)) FOXTA
VATV =T HE T =ty b) BRI R
T A D22 SR « T E R A D it 2 A58 U Teo ST R E
7Y BA2 1MkOH T DREEITo 7,

2022, we started distributing 5 lines for photosynthesis/stress-relat-
ed research. (Fig.2).

M2 iRMZERRLIEEMEDOSH0 3
Fig.2 Images of cell lines released for distribution
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(4) HE )Y —ADMEERE
2014FZICE L7z MEEHICHDL S A D E,
ZYREIRE N U TR HERF OB 217U MRS R 2 et & Fl
FAENRUELTOVS. 2021 FIEEICHE D E/NN—a—
R UDDULEE - B3t - 5 - (17 - RS - SRk 2
Wzitoiz,

(4) Quality control of plant resources
Accordance with the Protocols implemented in 2014, we
characterize the quality of plant resources at the acceptance
and distribution. The results obtained were provided to the
depositors and recipient users. In 2021, collection, amplifica-
tion, preservation, quality control and distribution of plant
resources were carried out in accordance with the protocols
that utilize the barcode system.

-

+Auxin -Auxin +Methylo
bacteriu

’ Relative volume of cells
L]
i =
7 2021 FEDRR bl
Development of Technology in 2021-2022 100% 308% 69.2%
i — MM RS DB So g (Y
RGBT 2 MY O BB L b3 Y — & = &
DOMEERICEETH S, YETIEI A XF XFT87H;
AL 428 9 S MR Methylobacterium rpcO8red#z EHRDIBTERENR
WL AT DTN D Chif“blrpcOSredHibi“/D Fig.3 Co-culturing with Methylobacterium restored the growth of
T R RO ER T 2 L. rpcOSredER%/E'.\ Arabidopsis T87 cells under the absence of auxin
HBRCHMRA T % 8F#iDMethylobacterium/ D &AMl o
WIARIVEY DA — 3 Y OB AT T LR BMC 2021FEDIEYIR
Uz. 202 VR FEISIRIESS 25 FICB 1) 2 T8 THE 2 MIfa L Topics in 2021-2022
rpcO8red& DELEE#E R AT LTz, T8 732 I s 5H
(CA—F 2 BT B rpcO8red L LI 2 L1 BaF 2T VN AV —AT 072 7k (NBRP) 2
SHANEIE L7z (K 3) 2D T E NS, rpc08redidA—F 2021 FEETHE T U, HZEORE [ aAXF T/ Kd¥)
> ERAEPET B T L il UCRIIAIAL O S5 2 (e U A B - B R 1 $ 2022 F LK DIAE B 5 5 HINBRP I
DEERBLTVATENREENT BIREN, 51EHENBRP DL L TUNE - (71% - 1R
2R %o B SHNCIIIREY Y —ADN NG HRIT Rz @
Establishment of resource infrastructure for CTeHI i m FICEDFHTS,
plant-microbe symbiosis research
{sl(;lation and char.agterization ?f m}icroorlg.anisms ex]istfin]the The 4th National BioResource Project (NBRP) terminated by
aboratory space 1s important for the quality control of plant . . . .
seed resources. We isolated the bacteria strain named as the end of 2021 fiscal year. From 'Aprl‘l‘ 2022f We]?m with the
rpc08red from the culture of Arabidopsis T87 cells. Under the 5th NBRP and carry out the project “Arabidopsis/Cultured
collaboration with the Microbe Division and Plant-Microbe plant cells, genes”. Through the project, we characterize the
Symbiosis Research and Development Team, it was revealed genotypes and phenotypes of our resources to increase their
that rpcO8red belongs to Methylob'acteri.um spef:ies and is value for scientific research.
able to enhance the growth of Arabidopsis seedlings. Next,
we analyzed the plant hormone auxin in rpcO8red and 7 other . . . .
Methylobacterium strains preserved in the Microbe Division. FERFBRC AL 20 A AFRE Y Y RI T L IINA AV Y —
As a result, we found that all strains can produce auxin that AWERE S B mElEE A/ R—T a7 ] OHIH (2021 4
promotesflarntbggowth. 1%18270211,lwe dde\Iz\e/:Ilol})le(i abco—cuyture 10 A20H) I Ty, #ey. H4 AR BEEr Y2
system of Arabidopsis cells and Methylobacterium. 24 2B ORE | Dby Y BRI LT, R
Arabidopsis T87 cells require auxin for proliferation. etk " f P B
However, co-culturing with Methylobacterium could restore OfEfFasEE & UORIIT Bz, Mﬁ?’%ﬁﬁﬁ%%@
the proliferation rate of Arabidopsis T87 cells in the absence AUTAER, VE—FHEICEN D5 3008 2B A5
of auxin (Fig.3). The results indicate that rpc08red promotes SINERNZ . EEOSYBIKR T TATENTE -,
the growth of Arabidopsis through the production of auxin.
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RIKEN BRC 20th Anniversary Online Symposium was held
from October 20th to 22nd, 2021. On the first day of
Symposium, we organized the session “Plant, Microbe, and
Symbiosis: Living Organisms That Support Food and
Environment”. In the session, two eminent plant scientists,
Prof. Tetsuya Higashiyama and Prof. Yoshikatsu Matsubayashi
gave lectures on their research and technology to more than
300 online attendees.

Experimental Plant Division
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Activities in the
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Yukio NAKAMURA, M.D., Ph.D.

vV EREEE

20 tHACHIEEDH 100 FRTICHAR EIN MRS ERNTIE. EDRREMRICKELGEBZL 5L, K. RIAKE
DA BETIRVIRLTERTER AR LR ORBILIE. JWEOMEELNLELTREDHAEMPEFERTESR LD
BN GIRRZEH LT, AT, 22 LEEZBE I5ARLRNES B IERTES IPSHIIRMORMAEIL. #ia
ZHALIMESFERENICKELIF . BETIE, MREII 17 TR EN AT LRk Z 0B ITUR
&L REEEREZERBICEEL. RRBREOHSMEMEZ. LERNADHARE ICRMITEEFZZRTLTIVS,
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.

INAT)Y —ZDUNEE R TF - 1 fit

Collection, Preservation and Distribution

(N INAFV)Y—ZADYNEE

WIS EEFEEOMIIAM RN AT L T2 B TE DLV,
B 73 B IR 28 ORISR DRI HEE L
I NURERSHROIRIUE, IO RERRBOYT &2,
ZT T, BRI K2 — 6 U CEPRMICE RS 241
INVURENEERBEER T LIRS, £z, Ml
7l RV O 1| S AN T 8 e V= VY e Y o = S RV A | v
Rbo TR BT 2B EE LR, EESM
FakkM RHIE S B T Licm>TLES, [>T, BELHM
Rt Rl D EHAR ZFIHE WS BUSD S LIS 7 HED
WETH B, AT, IMEDEFEFTEMEIESTORA
HEIRFE RIS O LI ST, ITRICREE RS
HIREM RN E DD TEIKICH S > T2120 38 R E -5
THIRN Y VRZEOREDPEELR>TV5, DFERELE
MU TS MR iPS HINE TH %o

FROKIEMAEEIZ AT D —RIHZ B R,
BRI N> 7Tk, K02 LOMEMREINET 2551%
BT3B, FEROMINNY ZHEDOPOME R UTZAREE
{LHIRARE TH o Tehd, ITEREE L TO S EA R 5505
KBTI, ARl X 5T S/~ —f#ldo=—X
EEL > TED, Z5 LizMat Rl o - f2fitic b HD
ATV, BIfElX, CMBRMAINE CREGE) RU e
HEREII GRS E) 2R ML TS, £z, EhEBRD

MBI D X575 75 A <V — il OF I I fmEr 7%
HISLHRETH B2, THUIHIGZE FOHT—ROWIZEH
A bz KO H I T E B R DOl 45 H TV
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(1) Collection of bioresources

In many types of research, multiple different cell lines are
required. The gathering of these resources from other scientists
or 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

18
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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.

()N AAVY—ADIRTF * B

Blered, WLz Z2 Cralges Mg (A |
DO EA I ZHRRAUZOERELIZ0T 22 THB, HEoT,
Rl cH 2 M E BN R E L TORBIENERE
N3, MR T BRIz (17 - BT 2LV o T &k,
FEEREBEOHMEINIMaZEL. Thalifid 5,
LT EIHE SR,

MR OEAN T MEEME LT, MEwBEY) & Tto
ML OFEFE ) ISR 2REN B, MAEMBERELTIE.
HIE, BEHE, YAV RAREDHHEH LD LMEYEYROT
BEMEDN DS D, REEEZDETINIENTRVON, <
AATTARERTH B, MELHIE, IATASTAHER
TR UMREDIZE AL IRFERT DR FDEEHEZ
WIEDETHD, AN ITIEEIDEIATTTAT
BYREZ IV —F U REL L TR AN, YA I 75X
DRIz R LTV S,

ARTEREIICIZZ DD THULIZMIEN 2L, FEALE
OIS L TR DO R TP HETH B, 7
niuc, BETFLNIVTORIRED RS NS LINTOR

1 Hela.S-Fucci (MiRZBEA< —H—T& % Fucci #RIEL T\ 5 HeLafifz)

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

Cell Engineering Division
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(2) Preservation of bioresources

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

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

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

() N\ A AV —RADiRH

MR N 73 iz —FEE T 5 L OEEBIX. Wik
WNELL 75 BB LD 5 N TS E N 2 e —
EICAFTERCLTHBHICAFTES LR, 5
WHZUE, BB ERIEICA T TERLVHTETH
%, IR lIT, MR RRCARIEL AR (i3
Bl I SHRAERIF T RE T H B 78, HIRHZ L AT RE7 IR TE
NS BT L TTHETH %, BRI N> 7Tl ThE
TIC 2,600 FEFELL_EOMIAEZ BIRFHE S AT BE R IR BB IC#E (R L
TWa, TORE., SHBRLEXEP LTV TETHS, T
CHUEDOE MR AAEUE 4,000 2L EISELTEY, HO
WHL FEEFIREEE - BRI 2 Z . IR<Z<DWZEEIC
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(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.

2021 FE DR

Development of Technology in 2021-2022

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

2021FEDIEYIR
Topics in 2021-2022

20FEWEHEASLREL, ShBhi<ant IV
(COVID-19) ICX B8 TIv7id, EHYERTZE DT 52
OB AWK Uz, B 2SI T
WA HIRERRE COVID-19BFZEICTE R SN, Tt DX 5 7%
NHENH -T2 (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).
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Enormous amount of genome information of human and various organisms has been accumulating due
to the dramatic improvement of the DNA sequencing ability in recent 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, microbe and virus
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.

INAT)Y —ADYE - 777 - 12 it

Collection, Preservation and Distribution
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(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 199,500 scientific papers and have asked about
1,570 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: eighty nine cell death analysis resources by Dr.
Shigekazu Nagata's laboratory of Osaka University and 129
functional analysis resources of intracellular mass transport by
Dr. Mitsunori Fukuda's laboratory of Tohoku University that
have been continuously deposited; As resources for visualizing
the differentiation and activity state of cells, dGRAPHIC for
detecting cell-cell contact with fluorescence (Kinoshita, N. et
al., Sci. Rep. 10 (1): 14437, 2020) by Drs. Tomomi Shimogori
and Nagatoki Kinoshita of RIKEN CBS, fluorescent protein for
visualizing organelles (Kashiwagi, S. et al., Cell Struct. Funct.
44 (2): 183-194, 2019) by Dr. Yusuke Ohba of Hokkaido
University, and G-CaMP9a calcium ion sensor by Drs.
Haruhiko Bito, Masayuki Sakamoto and Masatoshi Inoue of the
University of Tokyo; as resources for human pathogenic viruses,
we developed cDNA clones of the SARS-CoV-2 virus gene by
collaboration with Dr. Jiro Yasuda of Nagasaki University,
NBRP core facility of human pathogenic virus. By continuous
support from the scientific community, genetic materials have

been accumulated to a total 3,814,494 items by this fiscal year.

(2) EcFMHORMEER

WHAI 2 =T MBI TFHMRZIE T8k, K
ROfA EFEHEFARONRILETTREL 5, OB
EHFHERUICBLETFMRZZLUTHAT 2729, MEMR
B TEIR ATV T THb, BInTMEFRETIE, WE
AL, EEROFSIMESRRE LTz Y — A0z,
gk ogon EERILICEIRL TV, IEELHE
LFRRNE, B fERR. BASIRIEL. ROt idEz 2
FTARICHIRREER MK, SR E D EME 2 HAEL T
W5, EHDONA A —ZADFHEITH D DB AREA.
MBETEROEN - B1E, MBEMRESREZY2 T TRML
TWb, WHELIZYY—RITIE 10% L FICiED (ar 23—
vav, HoEZ, MHEROBVIEVWE) BMEEL TV S,
NI a =7 T, AT TVEYY—XIC
BIFZE0Z KWL TED, GEINNISHZEE. 9777,
FERI D 10% DL EDEERICEREINT WAL ZEM®KT 72
&, WHEPZ T TREMARNEMETHS, ELWVWIY—

Gene Engineering Division

ADHEfRMEIREL T 2728, BETIEARERIROYY — A
DFRDZZEIEL, RIEDRATRETH 7)Y —AUISHFRLT
[N

(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 are 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, more
than 10% of collected clones have some errors such as
contamination, mis-identification or with wrong information.
These errors reflect the fact that more than 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) BILFMHIDIREM

METIE LM RB(ETF ORI 8HIZ 73 —9 % cDNAZT—
Yo RURA, ARV —ERYh YAHIT)V, ARITLA
AYDEST/H—2, XUA, TIvbh, ZRKVP), 2393
DN/ LOZIE R 73— 5 BACTH—, 7
WERES. pombe, UFEAE Thermus thermophilus @ ORF 71—
VRN — A B LTV B, AR DB(AF DI H—
Yol oM oMW o % MmOR XN = Y
(https://dna.brc.riken.jp/ja/kensaku) . KEGG (Kyoto
Encyclopedia of Genes and Genomes) %#/TLUTHREKRT A&
MARETH S, Fie, AHULLR—2—Icfifd 2804
NIBERUGIVY T o—EDra—r, BEFRENT 2—,
77 LR GBI FEAMN T I AIR 70—V ERSebiD
VY —FY— )Lz LTED, TNEDERIZY Y — A
BRAR—V R T THRIAZ 2 =TT TREL TV,

SERE, 7/ Ly T —77aY s/ ek cDNA 71—
YV EE DRI Y — ADFMKID REZ o T, HVLT,
FORRE A2 rT R L T &% Fucci oA R 7 7 Y —Z E &I
A A=V VT TEZmito-SRAIFDHEZ ST H UV — X,
IS 2 HICKOMREEINTL Y FIA VARG Z—,
JU—Z VT RBILFHBID D DT 2 — AT/ I
DNA. RIHIB =X \0B DN REREYIRIVE Y A —F
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Activities in the RIKEN BioResource Research Center
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Cat. ¢ Resource name Remarks
RDBO7939 pEF-BOS
RDBO7940 pEF-BOS-EX
RDB18972 pEF-Flag-EX N-terminal FLAG-tag
z RDB18970 pNEF-BOS-EX Selectable markers in mammalian cells, Neomycin
RDE18971 pPEF-BOS-EX Selectable markers in mammalian cells, Puromycin
&
=
% NCESTHIEITZEAAID VAT LZO—2 OFAMN 2L, about 30% every year, but probably due to the COVID-19
g@ DI ETH8EZ KTz, METIE. BHER 1,0004:081% pandemic, only about 15% were provided in FY2021 to only 15
= FUYV—AZR LTV 5, AN OFRLIE B 30% T countries.
BB, BHaTHOHLEICEKD 2021 HEIEH) 15% T
Ho. R 15 AEICHEHE -T2, Ta g
& 2021 FEDHFERFED AR
(3) Distribution of Genetic Materials Development of Technology in 2021-2022
We have comprehensive libraries such as cDNA clones HxREEMNOSEIRER AL TE NI, RO
corresponding to 80% of human genes, EST clones of mouse, BlICKELHEE5T %, 2 TH AL, CRISPR/Cas9 %/ L
common marmoset, Xenopus and Ciona intestinalis, BAC RV, bRk LIRREICK RNICHRIET A~ —
clones covering almost entire genome of mouse, rat, Japanese H—BE T E AR IPS IS A Uiz iakkzERLL
macaque and Drosophila, and ORF clones of fission yeast S. Teo HUMEATARLBHFE S K UM iPS fﬁﬁ]ﬂ@%lﬁg%'ﬁﬁ@ﬁ%%?—b
pombe and thermophile T. thermophilus. The clones can be 8#@“(:‘5;[]]5@%1[?;%9ﬁ%%ﬁfﬁ@ﬁ@/ﬁ?\%ﬁ%ﬁb\ hZE
searched in our web site at https://dna.brc.riken.jp/en/searchen Tle izi‘%h?@%)\%ﬂjf]@w@‘ ﬁlﬂﬂ@@ﬁ 1[::[?(% i:ﬁLTC’?;—
and KEGG (Kyoto Encyclopedia of Genes and Genomes) A—IBR T OFEBZHERL . 5B —DOBCREHILE L TH
. . # LU 7z (Tsukamoto et al., Stem Cell Res.53:102363,
database. Furthermore, we provide cutting-edge research tools 2021)
such as fluorescent proteins and luciferases incorporated in K 26 4E i A D 92 B B W B % A & g LT
reporter vectors visualizing biological activity, expression CRISPR/Cas9 ' A5 LRI LI LNt~ 22 EH L
vectors, plasmid clones for genome editing and gene TEl, CNETCIC/VIT YR, HER. AV EETS
transduction. We also dispatch their information via our web IR VERLI U Tz, w77 R AT OW T International
site. Mouse Phenotyping Consortium O —¥g& U TR A ik 7%
In this fiscal year, the request for comprehensive resources such D, ERT—RENHENT VS, HAFy—IVZ ) —
as Genome Network Project Human cDNA clones were the e DIHFWSE [T/ LiRE~ 7 ADRRAER B X &G
). — - . — gk
most frequent. The next was placed by the expression vector of tﬁ‘l%*ﬁﬁitfa@‘%m%J LL._, H’FEE: HEAEICH %ﬁ?ﬁ:g?bﬂ L:'C
the Fucci, a fluorescent indicator of cell cycle, mito-SRAI, a ﬁmﬁﬂ%k%ﬁ?hf’ SvT7 WH“‘;O%’E&%}:&?@{K¥L“O
fluorescent sensor that can quantitatively visualize mitophagy b"(éi;fl Z_T‘{g;/_a ‘)‘Jl//“y 779 MY ARMENHT S
both in live and fixed conditions and lentivirus vector plasmids FRBDHHAFERETMABERFEL TS,

y ed CORCITIONS and TeNvirs veeiorp SEARIMHE I T2 2 7o ADJEREEA X —D 25
developed by the late Hiroyuki Miyoshi, cloning and gene . SBAE ST THY . CORESHLE
expression vectors, microbial genomic DNA, and controlled BRSO I —T e DLEFRFEDO R EA 2 KDL LT
protein degradation system with plant hormone, auxin (AID) % % U 7z, (Kulathunnga et al., Sci. Rep. 11:21827. 2021,
which accounted for about 80% of the total number of Yamaki et al., Int. J. Hematol. 113: 493. 2021)
distribution. We distribute about 1,000 genetic resources each
year. On the other hand, the number of overseas provisions was Utilization of the iPS cells can be accelerated by the
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establishment of methods for visualizing differentiation states of
living cells. We have transfected marker genes reporting
differentiation or undifferentiation states into human iPS cells
derived from healthy donors by CRISPR/Cas9 genome editing
technology. By the collaboration with the Cell Engineering
Division and iPS Cell Advanced Characterization and
Development Team, we have established so far 42 cell lines
expressing a respective marker gene under the differentiation
conditions and published a paper (Tsukamoto et al., Stem Cell
Res.53:102363, 2021) .

We have been participating in the project of the CRISPR/Cas9
genome editing mutant mouse production together with the
Experimental Animal Division for last six years. We have
successfully generated 75 strains including gene-knock-out,
point-mutation, and knock-in. Knockout mice will become
available after phenotypic analysis by the International Mouse
Phenotyping Consortium pipeline. To upgrade the genome
editing technology, we have collaborated with the Charles River
Laboratories Japan, Inc. for four years. We have been
continuously trying to improve efficiency for gene knock-in that
lead us to accelerate production of conditional knock out mice
for the essential or nearly essential genes.

Non-invasive imaging of living mice using NIR fluorescence is
expected to be used by many researchers in the future and we
reported two papers applying the NIR-imaging teqhnique in
collaboration with groups of University of Tsukuba
(Kulathunnga et al., Sci. Rep. 11:21827. 2021, Yamaki et al.,
Int. J. Hematol. 113: 493. 2021)

2021FEDFEY IR
Topics in 2021-2022

FEEE, FatnA AUV =27 oy s HRril
FEFTOT S L Te MW 2R A VAR U\ BRIK
Ry AW ANCERAR P 2REE TS TR MERYAIIVADY
V) —Z S OEENE ) OB UTHIRE N, SEEXD
TAIWVABILTVY —ADEEZFE LTz, BIRKZE DiH
ElcXoHA aa )1 )L A SARS-CoV-2 DBIE TV —R
TEfEL, BYREHIY —AL LTRSS TR IRTED
cDNA D211 72,

The proposal “Establishment of the base for bioresources of
human pathogenic viruses” by a group represented by Nagasaki
University was accepted as the National BioResource Project
last year and this year we started development, collection and
distribution of virus gene resources. We developed genetic
resources of SARS-CoV-2 virus by collaboration with Nagasaki
University and distributed the cDNA of spike protein for
examination of the infection with COVID-19.

Gene Engineering Division

BEE & A N—HERL
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HEF, 2l HRICEEGHENEROEREZONEADREZENELT. #E-7—F7 - HE
FEDZREHENZETREL, FICHRODODABREDFRDIHICZ—XDEL TRFELRROH
RICEITHHEN ICERZH T, HRARRKEZHELIN\IF)Y —ABHERREHELTLD, #FHR
WEW )Y —ADFEFEPHENDRRESLE - RIERKM. HEMEY - BIBEMEY ORI - BTG E
DIEREHMEW)Y —ABEDEMFERHAZTLITOTCVS,

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 —ADUNEE (777 H= it

Collection, Preservation, and Distribution

1981 4 IC JCM (Japan Collection of Microorganisms) & L
THBUTLLR, H=IE, LREH. MRz 5 TS
S - SCMERTRT . A PRER BT, 77— 77 GhlED
FERE, SRIRFE R EZRRAME 2 5 e LT, WA
KOS « (RFF - SEE P - SR AR HEEL T 5, Bl
TEIHRRHIC, TEREE) & TR D72 OISR IR L DA
IR OBAFICE R ZHT TV S, FatibNA4y
V=270V =AY OB E LT,
WO DBZEFE OB 2R L DD, MR EKHEDH
AEMDY — AR LT, 2440 - ISR DFERICHIR S 5 C
LZHELT NS,

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) HEIME OINE
2021 FFEEIE, 16 AE D SEZ SOMAEYIMR D FF R %
Fize TNBICE, ERRROYIEIGERICE <A, N
A F LAV F—FEA D ERBHR B <HUEEY R EDBRES
DOIFFRICHRZZED, © FOEEMEY P REER NI
Infifi 7z & 7255 WAV R ERBREDOIEICA AL DN
BEND, PO 7 HILL EDENDSDOHFFETH T,
HRETIIINETIC, MEHOEHELZEZHTHS
MEEERK ) &2 UCHIR I 2RO ISR 2 B IS HEXE L
RIS « 77— 7 « I RF D BLHERR OO B fifi T S iR Rk
DN ZTNT VD, FEERRIE, B4 BRIEROE BN
WO ENTHO, MIMifED SV EN) Y —ATE
HB. WEMDRHIIZRAENEICH DM, ThdkkA7x
PREZ Lo T2 M MMM A EL TV AT EICK
%o ZRRIEMAEMMEDREE) Y — A YRITEHENT
B, EMZEEORRICEEEAZHZRIZL T2,

(1) Collection
JCM annually accessions a large number of microbial strains
deposited by researchers in various countries. These
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depositions included strains very useful for researches
related to environmental and human health issues, such as
species involving carbon or nitrogen cycling in
ecosystems, those for bioenergy production or
environmental conservation, 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) WEMMHORT - REER

IR LTEAEIRRIE, IR AMEMI O RRE., 25 H
PEREUBR, rRNAEAR 7 BCH DA S5 IS KO UK L 72
RAREZEMLTND, BH 10% 2 A5 AME
YIkkT, BROWDEX ZZT A EAENREEN, C
DHEDORIN-E 2 R IEUTIE S IRk D 72 6 ik - (R1F
LT3, CNUSKD, MM it S v —
AR 50 R m _EEShRIEICHZ RZL
TWd, ¥, AKX IAVIOHEBEKETH S
1S09001:2015 DAL Z ki S L. Z DRZGEE K TD
HEAFNC KO ERZREL T, MW EEEZR57
DICBH TN B, WEEUTMEYIRRIE RN, B,
BRGHIREIE E O 2 B ORI L2 D TR e R x
RIFZRMEL T 5,

(2) Preservation and quality control

Microbe Division: Japan Collection of Microorganisms

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,
ISO9001:2015, 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) MR DR

JCMI{Z. 30,000 A EoMAYitkzfRE L. #5000
DHAEMMZREL TS, 2021 FF 13 35 A7 EAFRHEL
7 3 ENEE A 2 Bl EAEEANORMTH S, Mt
VTR DIIED ST —IROMEY ARG R e
PRl REED 7 EILLEZ 5D Y EOREEE STV,
RIS CTHA M2 B Z U TRt Z LT a1, AW
D%/ I\DNA &L BERF BRC S5 FAPRHH FE 2 & LA TR L T
Who HEOMAYIE I LT U3 A 550 #rbA EAVE
KEN, BESORFFFICEEZOHEMMRDFHEINT
W

HRTIE. BAEMROEARNERORM DB, R,
7/ LIER. MUEMISR 2RI Ul e UM I iia L%z
VIV DA T—=AN=REUTRHL, HREHiZ
LTW0%, B B S i AV S A NCBI 7 — &
N—RIBFEYED)Y —ADT LT RX—=I DV IEH
HKEETWE, INSOEHRIE. VY —ADFZEES 21
WO T VY —AZ R RO ERR EICE RN,

M1 £ REZRTCOMENMKDORE A RIEAOHMEMKRD RELIFITD

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

distributions.
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(3) Distribution

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

near 5,000 strains are distributed, and 30% of them are
distributed abroad. This year we distributed JCM strains to 35
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, 550 or more original
scientific papers and a large number of patent applications
have been annually published in these years.

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

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

2021 FEEDRR

Development of Technology in 2021-2022

LUF O Y — A BEORSE - B BFICEDHA
T3,

(1) BB AREEOWIZUCE T2 HTHRMAEY ) Y — A DB
(2) 7/ LEAFRFE RO 7 . E) Y — XD}
A

(3) MAEY D/ FE - [EE - MEEEEA. )Y — X
HFARORFE

(4) HERSTERNAEY) - SLAETEE Y DT R & B Al DB
Ft

HIEREREE SO AN DR RS 2 12E Y. SRRSO
Wi AR oMAeEy ) Yy —2 e LT, #HRE - L
REROMAEM LB OEIEME A, EANSNONITEEE
HESDZ VI ESHEL, RO - FEERTV, HEZ
BOPFREREL TV S, EEEEGED, LMt
Ytk ) SIS ERZI LT, DT —ZR— 25 h
SIERARZ UM E O FIc8BdT 05, e, &
DEE R EE OO DOFEANBFRER Y 7L TDS
J IR 2 5 U 7 5 8 0D SR AR AR W) D M REfA A
EHEFEL TV S,

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
sequence information 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 other
microbiological studies, microbial strains of various isolation
sources have been identified and proposed a number of novel
species annually, often in collaborations with domestic or
foreign researchers. Genome sequences of our microbial
strains have been determined and exhibited through public
databases in order to enrich their information. We are trying to
develop techniques for quality control of our strains, and for
single-cell genome analyses of yet-uncultured microbial
symbionts to infer their function and ecological role.

2021EDrEY IR
Topics in 2021-2022

DPANN EMEEND 7—F 7 DRFBEHI B2 B TAER
U, 7—F 7 2FOEHEIC D2 EEEREN, UL,
CNETITHEE SN IIMD TR, ZNEOAFERE
KT B DIFE AL IIEEZN TNV LEHR DR
WaEh oI NIZEDISBE T\, BEH IERICEL,
B E R T 3 S TN L LT RIS A, il
OMAEYNCEB ZMAE T 2B O ERED &2 IR L
TWBEEZLNT VS, FHEE, AV PRI T OREMRR
AR SR E I N, Hi Microcaldota & L THEEE N
72 DPANN 7 —F 7 F DM 7z AR 5D ) — T L L m
# L. B5##% Microcaldus variisymbioticus JCM 33787
EUTHIFPTREICRE i LTz, VY — RB Rk A mT HE
Tol K ¥ ODPANNY —F 7 TdH %, AKX
Metallosphaera J& 7 —F7 L OHEETHOLNTZLDTH
%h, DPANN 7 —F7 DEFAE T B1E F I FFEOMAEYRE
IKRENBZENSTNETOHBELONAL, B DR
7 —F7HEETELEUTEETRIENRENTZ, £z,
AR IO D LA B IR U U S T T 5 T
N T&E%, DPANNICREEN S, WEMA—I<H2—LM
WENBAREEME - 7 —F 7 RRBEOWZEOMRICE Ak
VY —ZE LTINS,

The so-called DPANN groups of Archaea distribute widely in
various environments and share a large part of archaeal species
diversity. However, our understanding of their physiology and
ecology is limited to mere inferences through
culture-independent genome and other analyses because of the
scarcity of the cultured representatives. Their parasitic
life-styles dependent on other microorganisms as well as their
slow-growing, anaerobic or microaerophilic nature render the
cultivation of them formidably difficult. This year a study
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based on the culture of a DPANN archaeal strain from a hot
spring, proposing the novel phylum Microcaldota, was
published from a research team of Soka University in
collaboration with JCM. This strain Microcaldus
variisymbioticus JCM 33787 is now opened from JCM. This
strain was at first established by co-culture with the archaeal
species Metallosphaera sp., and then surprisingly found to be
able to grow with a number of different archaeal species as its
host. This is the first example of DPANN archaeal strain
available in the microbial resource center as well as the
aerobically growing strain in the DPANN groups. Therefore,
this strain is useful for studies related to the yet-uncultured
microbial diversity known as “microbial dark matter”.

2 Microcaldus variisymbioticus JCM 33787 (75) &£ Z DTEE
Metallosphaera/@ 7—+ 7 (&) DHIE&EICB W T FNThoiE
DfFE R R TARH L BOLERMER R

Fig.2 Fluorescent microscopic image specifically detecting the
co-cultured cells of Microcaldus variisymbioticus JCM 33787
(red) and its host Metallosphaerasp. (green).

Microbe Division: Japan Collection of Microorganisms
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OHF3:E [Research Scientist]
=M% F14H Rikiya ENDOH, Ph.D.

@ EFIHHTA [Expert Technician]
M #3 Yumi OSHIDA

@79=HIVARYT | Technical Staffl]
TEIKEEE Michiru SHIMIZU, Ph.D.

®74=HIVZAZY7 Il [Technical Staffll]
# % Koji SUZU T EF Youko MORISHITA

OFIRHZEA [Research & Development Scientist]
F E3l\Masahiro YUK, Ph.D. /&% E1E Shingo KATO, Ph.D.

@4%71IF72E [Postdoctoral Researcher]
¥&7s [53 Akira HASHIMOTO, PhD.

@7 XAk Assistant]
B T4 Shino IWAKI

O 5IBEERIZEE [Special Temporary Research Scientist]
fEER JT Gen OKADA, Ph.D. R P& Takashi ITOH, Ph.D.
@FHEL [Student Trainee]
Y747 by X Wasiatus SADIYAH
Wi FZ8Sora SAKASAL 2R S&4% Kosuke MORI

RUEY B A Taketo MIDORI AR &K Seiya NARIMATSU

OERE [Agency Staff]
M4 FEE Asami YAGYU  KEBF KF 5K Yasuo AMANO
P9 E K% MakioTERAKADO A8 ERfE Yuka Higuchi

INR BF Yuko KOIZUMI  LLIIB YE1E Mitsumasa YAMAZAKI

@/3— 24— [Part-Timer]
RN EENaomi YANAI /)M &ZF Tomoko KOBUNE

A8 B 3 Naomi SAKURAI REE RI MioTO
IKEF 2K Misaki MIZUNO #_E BB Mari INOUE
FR#t A7 Yuki NAKAMURA, PhD AFIAR & F Takako OWADA

{A7E 7 Nagisa SATO $FM 75 1F A+ Nahomi NODA
B EZS Kana MIWA #R 1L FRZRF Maiko HORIYAMA
7 —3 Kazumi KOBE 32 F1F Kazuko OTSU

%8 FNZRTF Wakako BUNRYO 5tLLI SEHE Nao IKEYAMA
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Activities in the

RIKEN BioResource
Research Center

L2l

Ll

Integrated Bioresource Information Division

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

Sy avEEERE

MERGLTIY —RDMEERL] ERENDBELSIC, INAFVY—ZAHBZDOELE LU THEET S8l B
BB EFRARGERTHD, REERARETIE. N\MFVY—RAEREPEESTFICLHRAD DR
ICHERT BT, INAFVY—XDRFHNER. 7/ LIER. ERERED/ 14V —XEEEHRERL.
MEITHHEMARETIEEDIC. €2 —DHR—LN—IFEBLT. N\IA)YV—RIGHREMRICKET S,
REBBMAREE. NMFVY—ARAREL/Z— DR THZ/NAF )Y —ABEEED—DODEELT. UTF
D3D2DTATZLICEVES,

M N\AF)Y —AEEERT — 2 E - EFIRE(L - BTIRREFOM RS

2)N\AAVY—=REBRDAZ 2= —23 Y —IbELTDR—LN—I DT

(3) KRR T — 2 RN R U T — 2RI R B T F DEAZE R 3

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:

2021 FE DR

Development of Technology in 2021-2022

M N\AF)Y —ZABEIERT — 2 RS - EFIZREL - #
BRRFOMAEHE

INAZVY —ZD @i e & FTE R Z Hr e LT,
INAF)Y—ZBET B EROFEL LT, HEb. et
ZiTokldic, . &Rl R BRSO E TR T
TONAA)Y —=ZAFI R KICHT e @ E T — 2R T 7
r—ay ORET,

AF34EEE . World Wide Web 2>V —3 7 L (W3C) 7Y
WELEWeblcEBIT5 T — 2G5 OM AR Resource
Description Framework (RDF) & H W\ Iz BT R S A 7 L2 &
SIHEREL., GOV OMEIEGROT— 272 %, N
AAVY =R DOBEM I ETHCET, B rF—7—REH
WIRER R ERE 1 L X8 72, chicky, BinrF—T7—
RIZ K BRI R ERE 2 ) X8, NA AV Y —ZF5E Ak

A TSRO AR o T, T, Flaar 1)

AIEGYER Y Y — AR HBIL, MR-V,

(1)Data integration and standardization

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

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

In FY 2021, we enhanced search function of the online catalog
system using Resource Description Framework (RDF) related
technologies which are standardized technology recommended by
the Web recommended by World Wide Web Consortium (W3C). We
integrated homologous relationships among genes across species to
our knowledgebase to improve cross search using genes as key

Rerc MmUYV~ 20ME@EL" &
| ABOHREMRCIT SMBE—HEURRINERYY -2 EMH
SY3IRRORHO 3 0"

Workd Wide Wel ToA-LFL (WIC) S
b e e B = RN TR M Rasounce:

FANRI-Z0 A, KERE. i
WEMIGL. RREYTNE (L) FE8IET

FroeTuomerk 5
O IR T s TR | 1 #9F ma mmEsr- )  ARURERC ) R
3::;:"::; M_:‘:ﬁ:-’tlﬂﬂ F e T FrRumMAERT (SO
A= Lepee | 2. MPERFyRR | 3 RRET-IREHE =
AN TR R . F-STRLHN et
R -."“r_-"r.l
" ANDEE SN TUEER
&F. M,
P MAFRN i, mAan
ATPERORE = [ EREE Y AMEDERT/LANRSCSENR
34 P L AT = EL L BN IR B A T AN
=) P - MEFEN oo ST A TR D=

o EREEEORTRETEMNT A0 - TN R, ST
DI T =R,

& AU -ICNT R L. I A =30
RLAST
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Integrated Bioresource Information Division

(https://community.wolfram.com/groups/-/m/t/2358581 ),
Ko, AV —AEGHH DB i DO RIG#dH

ICOVWTDERIEZ RIS A DTS, BIFAE T — X UB D

1eDDT 5y b TA—L27 5T R EITHREL, ThZzfvT,

M SCINDDINAF VY — ZfEH 2 A Tz,

(3) Big-data analysis

We try to discover novel biological functions or principles of life
systems applying large-scale data analysis technologies with
mathematical analysis. We also try to introduce new practical

it
P rerEscoturs ieciatng s | st meser

g — Eurogsan Biirformabicy risfute
Dusbase Contar oy | oy kskery [ . . . .
B0 Lry Scuce Le syt e ST SR D e technologies such as deep learning by which computers may give

® Facilitain wida, aflective and effichent se of biorssources for RAD in sciince and industry
L mumm-mm-m-dmnmum

words for enhancement of informational infrastructure to improve
utilization of bioresources. In addition, we have released a search
page for bioresources related to COVID-19.

(2)/\4’#‘)‘/—7\&*%&0):1\1 F—=2ay—IbeLT
DR—LN—I DT

INAFVY — A EHR BN T, Web R—IIZ D 4%
HERELTVS, NA A=A Z—DI T A b
RIEMCGER TR, SR, RS, BRRE
FOHEO=—X, IHITE, WIFRICB 2SRRI
BNAXVY—=ADRNRE, LBV —ZFIH=—AIBA
53V TV REITY. DR 3ERE. FEEEEDBTD
OEWE, LFaVT4 R, STAY—=AAhZal B8, 77t
AT, FIRBENDRA—IV =2 —AfHE, BIRE - F—L

DR —LR=VHHXEEEHE TV, ShTAT, N
ﬂ‘U‘/—ZEQJ_@jﬁ@ABﬂ 20 AR QY TV DN

&Y, ERRENOmIbEK -7z,

(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 2021, we
continuously operated BRC homepage 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. In addition, we released web contents for 20th anniversary of
BRC.

@ )jt?%* — 2R TR U T — 2RI R LR T EDH
71.. 7

R4 DE YT T —RRHTIC KB Fi T T A B RE P TE I M D F8
WA, ZOHITEMNZHEE, BIUIBT —2IHES<
HEBNITE TV AZERELTARESOMMNZ HIES 17—
ZER) R ) QR 2 ST 5L 2 HIEY, B3
)% &, BRC A% i § % International Mouse Phenotyping
Consortium (IMPC) \DF—%Effichnz, LEET—%7%H
WT, FIKEOBR MM R T x)VF—Z5H AL, EMEPINE
BAEDRSEEL § 2R TR ik T2V F— 5V R AT —
TN ZHOWT, U RLNMIEYS O 2T L L BIC,
RN ST 2a— R TV N LT

a decision focusing on the different view point from human
decision, in which feature of data are extracted independently to
human definition. In FY 2021, we operated data transmission to
the International Mouse Phenotyping Consortium (IMPC), in
which BRC participates. We analyzed state change of microflora
in mouse intestine using the newly developed mathematical
method “energy landscape analysis” that calcurates calculates the
pseudo energy states using multiple parameters. In addition, in
order to meet the various needs for knowledge extraction from
literatures related to Bioresource Infrastructure Programs, we built
a platform for machine learning data processing on the cloud and
tried to extract bioresource information from papers.

BEEXA/N—

Members

197

@ = £ [Director of Bioresourse Information Division]
K B&7E Hiroshi MASUYA, Ph.D.

@7fiZE& [Research Scientist]
HiH iﬂiTatsuya KUSHIDA, Ph.D.

O=1EHIZEE [Senior Research Scientist]
EHFE Shlgeru IWASE, Ph.D.

OFIFIAZEE [Research & Development Scientist]
FHER 15 Nobuhiko TANAKA, PhD #57K 4K Kenta SUZUKI, Ph.D.
= 297 Toyoyuki TAKADA, Ph.D.

ORI E (375 [Research & Development Scientist(concurrent)]
7JNFR $2BB Norio KOBAYASHI, Ph.D.

@FEHIZEA [Visiting Scientist]
FERE S¥— Yoichi GONDO, Ph.D.

@77 =HIVRZ 7 |l [Technical Staff Il]
5B B3 Naomi YUHARA  FAF A& Daiki USUDA
ZEEEF Keiko KURIHARA A B Yuri NAMIKI

O/Jﬁlaﬂﬁka [Agency Staff]
Zx #R Yusuke MORI
QAR K&K Taishi SASAKI

@®/\— 3241 <— [Part-Timer]
LI &4 Tatsuya YAMADA
=& %03 Tomomi MIBE
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150 8001 :
BUREAL VERITAS

Centilization

Support Unit for Quality Management

a1zwiy—4— /R IEE
- . Masatomo KOBAYASHI, Ph.D.
TvYavEEEEE

ISOIF. EFZE#{LH%4E (International Organization for Standardization) H'&E I3 ERFHE—RE T, 1S0 9001 [ RE
ICETBIRIAV AT LDIEETHS, 150 9001 DFRFEE. EHBRCAFRED/NAFIY—APHY—EXE—BLTR
HIBENDHZIELERIATEHEEDIC. EETOCLADREL. AERFREDOER. BENERROHOHEETHELE
ZRETZLDTHS,

NAFVY—ZREEEIZYME, 1S09001 IRXIAVM/AT L, HMENREEEPHRTREEROGEETFICEY
MV HEHET DI LICKY), NAF VY —RBERORTHAEEEICERL TV, 2021 FEIIHEMOBRIREL K
ECELTBELETOEBOERIERIF ERZH TEEZIToT.

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 1ISO 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

~
-

P
Iz)“ activities contribute the “Trust” which is the most important principle of BioResource Project. This year, we focus our efforts
i on the maintenance of management system under the changes in the communication environments of RIKEN.
Z
g
g = teleconference system to prevent the COVID-19 infection. BRC
b=
% %2%”16%%2%)2}1522%2 successfully passed this audit without any nonconformity. As a result,
2 the continuation of ISO 9001 certification was achieved without any
E (1)ISO 9001:2015 4158 E Corrective Action and follow-up visit. The following is the summary of
B THBY 21— — Y Z AT v SR 24 the I'epOI.‘t of this audit.
(BVIC) 1245150 9001 DFFFEHERF D Fp DH i, 2021 [ Audit dates] June 10 & 11, 2021.
E6HI0ART 11 HICZRL, REasLORETARL [Standard conducted against] 18O 9001:2015 (JIS Q 9001:2015).
7. ZOkEH EE@%&U‘%\®77&D~/ /7072;;2.”%:}: [Scope of supply] Collection, Preservation and Distribution of
724, 150 9001:2015 DFAFEEHER LTz, [RAMR G HOM Biological Resources. ,
FIXRDEED, K. NEAIIRYYEEDOEHYE—FT [Industrial classification code] 35.Other services, 38. Health and
SR, social work.
(o F172) 2021456 A 10 IR T 11 H [Auditor] BVIC Lead Auditor, Mr. Hirofumi Kinoyama (Team
Giiff 4] 1S0 9001:2015 (JIS Q 9001:2015) Leader) . ,
GESERI) 730 A — 2 CEMRRIEEEED OULE - (347 - f24t [Object departments] BRC Director, Management Representative
350500 35. ZOMHPINGF—E 2, 38, BERRUHAHE amdQMO
(REE] BVICHITERR AW (F— L) —4—) Cell Engineering Division, Microbe Division.

(BEARNSHM] BRC L 2—E, EHEIERUTHELI=
FIRAPRIBIFE =, MY RIBAR =

[FHENSRHE~=27)V] BRCHE~N =27V i 18K

(A& D]

/\[EI%E_@%E BT, BEHBS A IAY FVATLICR

BRI L, %E*%Eﬁ%ﬁ%@ﬁ HEEICHEEL TV

%b‘*ﬁuﬁéﬂibto Fie. YATLOEAIRMICOWTERE
AP ET ZEARERIIMEEINFLEAT LU, o T. #NE
MR BT 2 LB ICEEFIORUTZHNMNER SN 28
DENVTZLET,

(1)IS09001:2015 Surveillance Audit

BRC took ISO 9001 Surveillance Audit by Bureau Veritas Japan Co., T 1S0 9001 S5
. . . X ooE i ﬁ
Ltd. (BVJC) on June 10 & 11, 2021. The audit was carried out using Fig1 1SO 9001 Quality Policy
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A7y b+ [BF]

TE27EIZXIAVLEZ—ADIVTY b

2021118268
1SO EREEE I
MR72 18] (BIFFRERE 90min)
1. B#&E (15min)
BENSDT 4 — /Ny (10min)
7T OL ADEEREROBBDEEY (15min)
RELBRUFFHLBORR (10min)
BIEE TOIRIAY LEI—DRERICHT 57 +0—7 v 7 (5min)
REIRXIAY SV RAT LI EZRIETOIEEDSH BEE (5min)
WEDTHDIRE (3min)
REFHOLE 1 —RUKRBERDEREDRE (10min)
9. BROLKHEM (3min)
10. )RV RUBRITRYBEG I &> FABOBRMYE (10min)
11. ZoOfty (4min)

O NS A WD

K2 FAEREXI AV EI—DTII VY
Fig.2 The 27th Management Review (agenda)
[Object Quality Manual] BRC Quality Manual 18th 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 AV MAT LSRR

Wty 2—EXDMETTE (Fig.1) DBRROIERZZT,
Y —ADEEANOIOM A Z i LTz, FTLLRD A
YIN=DBEENH STz, A N—DH NI DAL=y
r D& Z K 5Tz,

(2) Changes in the BRC QMS

Under the Quality Policy (Fig.1) authorized by the Director Dr.
Toshihiko Shiroishi, we continuously make efforts to maintain
the QMS. While the unscheduled retirement of experienced
member took place, a new member has joined the QMU to keep
activities.

B)YAPEEE. RUIRIAVI Ea—

IISO 9001:2015 DEREIF (U R 7 N RS FHRROHIFR.
L a—< YT T—OFIEAE DM ~\OFEEIR 2 1R
T 578, 202E 1 AL G2 I T, FH2RRENLER
EUE—RMIEDFEMUIZ, BEEICHED, HilcxEmy—
VOB A NZHEICHEA TV DR EE =L LT, 2SR
HED D ERIRTE OEMEANDOI ISR, N CRRYED X7
ICHNATEBEBOZICER L, VY —ADINE - $24EIc
PES MBI D LM EAOR IR ZEAEE S L
720 Tl WEL UV Z—EICKDE 26E R XAV L E 12—
20214 H27HIC, TR A IAV R L a—711H
26 HICUE—RMCXORAEL (Fig2). QMS DikEDREE N
U2 5 D BRI B 0 2 3T 72 5250 L 72

(3) Internal Quality Audit, and Management Review
Conference
We carried out the 22nd Internal Quality Audit from January to
February 2022 using teleconference system. 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 the revision of information systems in
RIKEN, and from the cross-border transportation of biological
materials under the COVID-19 epidemic and strained international

Support Unit for Quality Management

relations were also measured. The BRC Director reviewed the QMS
on Apr. 27 and Nov 26, 2021 (the 26th and 27th conference) in
order to assess the opportunities for improvement and the need for
changes of the QMS (Fig.2).

(4) ISORRIAV M AT LBEZ DK TR

1ISO9001 B XTI AV MEBIDRE D=6, FEFERHEL
fefeniEzsbhnd! ISORNZXIAVNIRATL AFIERA)
ZEMTERYEYE. FrIRBEGRE ICERIERLU . E/Mbats
HERERUCHENMRBERERLNDORZ Y IILGITT. A
B F — LN\OBMAE{E LT

(4) Horizontal deployment of ISO
Management Systems framework

To improve the QMS activities in BRC, we distributed the
guidebooks for ISO management

system to the QC members as last year. In addition, we
nominated staffs in Experimental Animal, Experimental Plant,
and Gene Engineering Divisions to be the team members of
Internal Quality Audit.

(5) HBAENREEEBEDHE. KU BBAMOBER
[SOBEEMDERBIANDLIEcH. NEEETEER
BEBN\DLIEAG, IATAREMEGEROY)EERE I H
DUAL VIR, RUI1EDAMZVv)VO—R &=L
feo EHIC. OITHE P ISOMEHIERAERI R E DN ERHHE
OB GREREIEL. BAMOERICEVEAT.

(5) Acceleration of Total Quality Management, and
cultivation of successors

We support 6 staffs to attend the Continuing Professional
Development course for QMS auditor. We grew up 4 staff as an
internal auditor, and support 3 staffs to maintain qualification as
IATA (International Air Transport Association) accredited
Dangerous Goods Regulations expert. Moreover, 1 staff
successfully completed the training of IATA initial 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”.

BtEE A IN\—¥ERK

Members

@1 =y kJ—4— [Unit Leader]
BEIEHTZE [Management representativel
7]\ IE%E Masatomo KOBAYASHI, Ph.D.

@ <> /\— [Member]
BRAT FZE Emi IIMURA, MPH  (~ Nov 2021)
AREH Bt Toshiya IIDA, Ph.D. 1=f%E J12 Rikiya ENDOH, Ph.D.
S5 &1 Kanae KURITA
B T Shino IWAKI

B4 15 Naoko ISOMURA
T ZEF Yoko MORISHITA
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Bioresource Engineering Division

SyaviEENE

BRI

g

Y

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

HHARETIE. ERBRCHRIY—R, KICREBEEMNELUHMRZLVBEGRIA Y T ICTHEFHIIETS
eI ELEGRERMARZTI. . INSORMHBLEHARIZIIZTAISERINSENL, HMES

FE1TI,

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

Activities:

l. Development of mouse somatic nuclear transfer techniques

II.  Development of microinsemination techniques

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

2021 FEE DR

Research & Development in 2021-2022

(1) Mg EY O— T ORE

FERFBRCICIE, HASHDSIE SN B ELTERRS
TARKDEHRFEENT VS, L L, INHDIBERMR
E IR - BT A @ HEIR LI 7 & O A S B Vi
TERVEBIC, FRTOREZIT TS, £I T, Th
SO ES T ARMROBURHEIRD/ Ny 77w T LT, AH
Rk R it 27 11— > He il 72 1 FH U T AR A ke R P i i e o
(ntESC) DRIV Z1TH> TV B, AREEIE, BFEFE<T YR
(Mus spretus) OARMMLHIK H 1ERZ F2ERH <7 ADHIF-IC
RS 2 AR AEIC K > T ntESC DR 2 il ATz, #%
Bhlt%, @HEOEETETIE, FXTXTOKBREIED 24
R CRAEZ LU, WERICRE 2R E T 255020
THTET, FEMEEOMRICKII Uz, 87 L7z ntESC .
IER AR B R TR EN T,

(1)Development of mouse somatic cell nuclear transfer
(SCNT) techniques
RIKEN BRC maintains valuable wild mice collected from all
over the world. However, there are some strains to which assisted
reproductive technologies such as embryo/gamete freezing and
superovulation treatment cannot be applied and it makes
continuous breeding difficult. In order to maintain and preserve
these wild mouse strains stably, we established nuclear
transfer-derived embryonic stem cell (ntESC) lines using somatic
cell nuclear transfer (SCNT) technology. In this year, we
attempted to establish ntESCs by interspecies SCNT using
leukocytes from wild mice (Mus spretus). After nuclear transfer,
embryo development was largely arrested at the 2-cell stage, but
this arrest was successfully released by adding
development-promoting drugs to the culture medium. Using the
ntESCs thus established, the expression of pluripotency marker
genes, chromosome number, and teratoma formation were

confirmed, indicating that these cell lines were pluripotent.

(2) SEfRIRFER T DR

— G R A W T BRI I B VT, EAICHWS
GIFOMREY A X 2/NELT5 ik, PatknilT
TP L, FORR, ETEN1IBHS 19% F THE
TNz, LA LERSE, REICK>THESNEEFDSIBH
N7z 11 B D 4 PIE TR EARO R E DRI N (X)), C
DIFEMN, BB —PNEROERTEECRTNTE
ICXZDM, ZNELEREARTERENMECTOWEDON 2
BHSMICT B, — X0 Bl AR Z MITEF I €
multicolor FISH f#Mi 21T o7z, Z DR, FHOk - Gk
BRI DS TERENELTWETENEHEN, DT
XD, ERTEEROEEFRLIIROHANER ENTHET
FTHREL. FEENTFEF ORISR R E DA DGR
BTEMBSMC IR o ()1 K H SR e A & LR Bt

A

(2)Development of microinsemination techniques

The primary spermatocyte nucleus can support full term
development following injection into immature oocytes, but the
birth rates are extremely low. We used the “down-sized oocytes”
to increase the precise chromosome segregation following
injection with primary spermatocytes. As a result, we obtained
about 20 fold higher (19% vs. 1%) birth rate. Among eleven
spermatocyte-derived mice we analyzed, four had sex
chromosomal abnormalities (Figure), and none had autosomal
abnormalities. Then, we applied multicolor FISH analysis to MII
oocytes derived from spermatocyte injection. Chromosomal
abnormalities were also found in most autosomes and the X
chromosome. This finding indicated that chromosomal
abnormalities occurred randomly in all chromosomes and only
embryos that had normal autosomes survived to term
(collaboration with Dr. T. Hino, Asahikawa Medical University).
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—REBMBEBARXEFD
multicolor FISH |(CKBHEEkER
Hro BEAT LTE3MED S B 2MTILIEE
T(E) PTIEXYY MREEEE
;CL(‘T):?b\ BEREKIIEETHD
(M),

Mormal male

Fig. Chromosomal  multicolor
FISH analysis of the offspring
derived from spermatocytes. Of
the three males analyzed, one
had XYY sex chromosomes. No
abnormalities were found in
autosomes in these mice.

XYY male

(3) N GHE - EMBFOREREEORE

WEERE, oy ArargS5ic k2 AR E s ee
VE/a—FIVHUR (AIMA) 52 AGDE B LICKDEK
RBL#% D CSTBLI6 RS T A D FIG JE TR 1.445 (8.6 Pl vs.
12405) iU izce Mt Uiz, SHEHIZ. ICRRKETE 1.4
fi% (153 Plvs. 21.208), AR TLTIAS (7.5 vs 12,705, I
ICR) ICHEINS % C &R iERR LTz, B CSTBL/I6MET & PET
B 245 (Blvs. 60L) 72D, HHRERE 271515 >Te T M5,
BHEHRIL 5 3MFICETE 2, T MO TR THS Fa44 it
DOFIEBIAL U UIIRIEHIC AIMA 245 5. L TR H A S e i
FfELIzECA, 3HBT80%MRAI L, FETFEIL1.94% (8.6 I
vs. 124 P0) I L7z (HAZ L7 OB, d—IT v
INLAZ—TIEHE T 1.445% (5.8PCvs. 8.00E, AEARL) I
Wil (HAZ ATV —EOERMZD, LLEXD, AIMA
BEIC KB HET RO T A% &S EROBE R TR
W THA DR INTZ,

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

We have reported that the average size of litters in C57BL/6 mice
increased 1.4-fold (8.6 pups vs. 12.4 pups) when
progesterone-administered females were injected with anti-inhibin
monoclonal antibody (AIMA) and mated with males. Next, we
applied this technique to other strains and species. The size of litters
in ICR strain increased 1.4-fold (15.3 vs. 21.2) and that in A strain
increased 1.7-fold (7.5 vs. 12.7 [males were ICR]). Furthermore,
even with aged C57BL/6 females, the size of litters doubled (3 vs.
6). As the pregnancy rate increased 2.7-fold, the overall
reproductive efficiency increased 5.3-fold. When female F344 strain
rats were administered with AIMA at their metestrus or diestrus
period and paired with males, 80% of them mated within the
following 3 days. The size of litters increased 1.9-fold (8.6 vs. 12.4).
In golden hamsters, the size of litters increased 1.4-fold (5.8 vs.
8.0). Thus, AIMA administration is effective in increasing litter size
in major rodent species.

(4) FRBMRES I UFRINET IVORERE

BEMIRAE (1cS) HffiaF AL, 7/ LREFlox /v i1 U<
DREHDIEHESR I ee 2 DD 1oxPEFI%E ST Trps3 BI5F
#R+— DNAELTHWE, Triton-X MIBE L e < I AFEF
ZRJ— DNA, Cas9ZFEHHE. gRNA LBEEHLIE. KZHIN

Bioresource Engineering Division

FANFALE, BEL3SED 2MBEMAREEL > ET M
BHELIER. RIEOEFHEENT, £ELIEITD
SBE1EE. FEIN2HFRICIoxPEFINEAITNIZRE
RIAThHo, ICSIFME. /vIA VI IAEER TS
TedD—DDA T3 ERENBBTENTREINT, (RERE)
MIREELDOHR)

(4) Development of new stem cell lines and animal
models

We have attempted to generate genome-edited Flox knockin mice
using the ICSI technique. Donor DNA was prepared as ... Mouse
spermatozoa were treated with Triton-X and then suspended with
a medium containing donor DNA, Cas9 protein, and gRNAs.
After 35 2-cell embryos obtained were transferred into recipient
females, 12 pups were born. Of the9 surviving pups, one pup was
proved to be a homozygous knockin mouse with two loxp sites at
expected positions. Thus, ICSI-mediated transfection can be one
of the options for generation of gene-edited knockin mice.
(collaboration with Experimental Animal Division)
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UBMHRRF—LTIE. N\AF)Y—RE2—ICRESTNTEYEEEED genotype, phenotype, epigenotype

%ﬁ@*ﬁ?‘ét&@%ﬁbb‘ﬁ'ﬁﬁi )YV —ZADREZEITL.

NAFVY —=REBWFHLWRRT Sy b T4+ — LOBEE, H

77O-FORIZBEY. INSZEERELT £NORE - RROBHEED. £ TLDHELKET
E%)ﬁfﬁﬁrc‘:d)ﬂﬁéifﬁﬂﬁﬂ%fc&b@ﬁﬁi ETIVRDBRAFEZIT.

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 the process of normal development and in the course of pathogenesis.

2021 FEDRR

Research & Development 2021-2022

MNAFVY—-RARFRRYBIROHD T IVE
IV 75y b 74— LR . 71V S E(bH
5

AR, —HIRL NV OB R TR S LT v
TR WEN S XS Ik >TEz, LL, v
TWR)UiitTiE. ZOBERAMEICENNDST, B
%HXF®WW&ET$Eﬁ@%Kﬂﬁém1w&woW
S OB —{fIREREE T, — IO A OMEZ S
HTEMHMKZM, BIZIE 10O R a5 T )V E—2
ICRFTTENUE., &Y T IVH SET ORI O H 7% B
BATEEL 72D HERICIRD D HT IR I AN DHIRBICII A, /3
FNRIREDRB TSR AR D, Thzd]
REL T BN, Y IINEZEIHWNTTHS,

KNRT XIS, DY T irkediztk, 1RDHE
BIRETIRNT S 2T LY TIVEEILEMES, TOR,
HohUHRY VT IV A D/N—I—RFDNA TIZEFL T
BLLEILKD, FMRMNEDT T IICHRTZMHBT
ENTES, (CRkOFETIEMRRRPURICN S 2 hifk%
AT Was, RELTWAERETUROEREICIKIFETS
celih, MEOMBEIC K-> TIH>ENERIT BN TE
Tinolz, FTT. FEDHURTII L, HHpSMaZmE
EAEZERTRE R A F AL WS FEZ AV, Z0%,
CAFUREEHETHAARL TR TEY V2T LT/ N—
I—FRDNAZHIfUCKE S T -2 I K FEHNICEH S5
SRS DOWTH Y IV Z ELA R T REL 7557z, FFR,
ek EGENEH TE Ao TMlEcEFEHTES e
ZR Uiz (Sugimoto 5. 2022),

STV RIVERRTIX, RO bulk T CIXERLTLE
SAEMBAREZMMATRETH D, M AHMIENTH S /81

AV —ADFM - KRBT, WEEBICRES Tike
EABND, Tk, CODH?T?O)%E)E'&:J:DN‘/M‘U‘/—ZOD
FRPEfE e, KRBV TG e REEIYICTER S8 5 LD I
N5,

(1)Development 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
comprises 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 um 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

36

RIKEN BRC Annual Report 2021~2022



BB/ LEERRR BT — L

Work Flow of Sample Multiplexing and its effect
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construction. Before capturing in a microwell, cell samples from
different sources 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. 2022), 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.

(2) EfSALIE - ERFE - Bz FRIAITEEF SO ET-H
R CIRRERRIRHE DR

EOFE - HMEEFE TR, RERVNCID > T bIRAED 5
EAMRRASHIRTZH, ZLDHE, SRS HlaDRE
IIEBIEMNH D, kD SHIROFEREZ b2 FIC U TR
REZHIWT 52 TN TEZ, UL, ADIRICEST,
B s REOMIZ IR, ERT5LIENEHETH-Tz, Z
TT, BRIZHIRROMUIREZ IHRIER D DEBINNCHEZ S
Bt UC, WG BB 2 A AR, BRICE2
IHMEIRRED B3 % 2 A T ORIz /it - IR L. S TO
7z E BANCRITT 2 RS2 R 2 @ U T HML
T&7z (Changetal, 2019) . BifE, EF VRN REL TR
[ I A S iPS HIEDTE R E N TV IR #GERE. L NPS
MR N oM av Az L, &7 at AU
B3 HIR B REO BRG] - E =AM A[REL IR > TE T,
ARSI REDZ LD EANFE LT, (AL OMIETE DX
IBBETFLNIVDEEBNECTWEDZENRS 201, 1
FfEs PR 292 L. FEHL L SOl %72
otz COFHDT— 2w e e T 5 lic kb,
ZERRAIC ISR D IF R LRI DR (IR RE 2 HEHI 9
BEHOMNL AP T B,

INSIE, S, MO EEESSHITR S HEDE B
PRI E AR DB RFICE T2 R a5 HilThD. Mgy
V=AWt E LT, T4 7Y A T2 AW 2 i
BB RO TV S,

Technology and Development Team for Mammalian Genome Dynamics

(2)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.
This technology combines 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.
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RVARFRBIRARF—LId. e MNERFEEREZENEL. K700 REIEB ICRAMERIL DIERE
HWERFBBF TSV b T+ — LEBR. BARAZEIVARRORRYBIRZREL TS, OERICEK
WAV —ADMINEEZRLEE. VY —RABESSUCHNEREHEICFE TS, SOIKEEIVR
RO Y —2 7 L (IMPC: International Mouse Phenotyping Consortium) |IZBELT, ITVAEK
REEITEHESRICEALTEBRRMLTLS,

We have constructed a systematic and comprehensive phenotypic platform, including about 700 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.

2021 FE DR

(D Systematic introduction and production of mice for the
Japan Mouse Clinic

3 Research & DGVG'Opment in 2021-2022 We are conducting a system for introducing mice to the Japan
é o — Mouse Clinic based on microbiological, genetic and mouse
%EJ (1) 7'717'):“/7“/XTL\A0)J§¥_FE . housing conditions. The introduction of mice to the facility is
;}_@r KRR RAEE D S DHFEZ AT, @%?WX%%@% performed by in vitro fertilization (IVF) using fresh or
%2 As @Eﬂﬁ]ﬁ%lﬁfi N %‘zﬁ%ﬁ* N %’5517"—7%% E VL cryopreserved sperm from a male or cryopreserved embryo. We
7 ’\@T—?Fﬁmif‘@*@@ﬁiﬁ?u%ﬁﬁﬁLTU\ZDo also perform whole genome scan to check the genetic
L OIREBE AR background of the mice. Finally, congenic mouse strains with a
b MEEE TV FERT R SPF (Specific Pathogen Free) ¢ uniform genetic background are required for a comprehensive
@@ﬁﬁfjﬁ%o 5’*%51%@5@5@7‘7?(%)\6&‘%"@& *ﬁﬁ pheotyplng
XD AOM R - ﬁ{ﬁ?ﬂ@%ﬁﬁl%féiéﬂ‘d‘é ez (@ Construction of a pipeline for ‘Fundamental screening’
1 - ZRIIEALIC K BN V) — =2 T RS B0 E7t and ‘Behavioral screen’ in the Japan Mouse Clinic
BETREDOMHREFRICT ) LAFY Y 2T I KBRED We have constructed a “phenotypic platform pipeline 1” in the
BRI R OMERRE R LTV S, Japan Mouse Clinic for ‘Fundamental screening’ (Fig. 1). For a
Q@R IR Zy 1A behavior-oriented pipeline 2, a multidirectional assay platform
%2&@@/?47’5/{‘/ (Fig. ) LATEIMRE SA T 1cko is generally necessary to assess behavioral characteristics. We
THEN TV S, have established an additional pipeline that is oriented toward
ORIAV) ZyIRERE behavioral characterization.
HAS T A7) =y 7 TIE a2 3 HETIC258 RO~ 3 Results of the Japan Mouse Clinic
ABAZATO, 95229 RMUCDVTIVATY = Ik % A total of 239 lines had been introduced to the Japan Mouse
KILTWa, Clinic as of March 2020. A total of 219 lines have completed
platform testing in the Japan Mouse Clinic.
(1) Management of a system for the Japan
Mouse Clinic system (2) RVRARIRB DT —ZN—ABH
We are managing a system for the Japan Mouse clinic based on TR Zw 2T B RTINS RS 7 ) —
a sequential process: receipt of an examination request, 23~ Pheno-pub (http://phenopub.bre.riken.jp/ ) 7 Fi 5§
introduction and production of mouse resources, comprehensive L. FIH&EOFIENZEHT NS,
phenotyping, phenotypic data analyses, and publication of the
data on our website. (2) Development of a database providing phenotypic
information from the Japan Mouse Clinic
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Technology and Development Team for Mouse Phenotype Analysis: Japan Mouse Clinic
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Fig.1 The workflow of pipeline 1 in Japan Mouse Clinic
-Fundamental screen-

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

(3) EFEEmM

Ep~ 7 ARBRENT 3 —2 7 I (IMPC) IS5
L. RURT/ L EOEBETICHT 8T RIBEYY
A DZ BB R 72 R EFIRIC KD EBEL TV 5,
(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.
In this project, we systematically analyzed new knockout
mice using the standardized phenotyping protocols. (Fig. 2)
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Fig. 2 IMPC Mouse Phenotyping Pipeline
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IPSC-based Drug Discovery and Development Team
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EMBRCTIE. BRAGKEDBETALSHIITNRBISENIPSHREZ/NAIFY—XELTRELT

W5, HEEFERNIPSHIRZFIERISILT, BEMTREREZHRL, FEAHZXLIEHA - BIFHAR
ZNMRTHEHAFEINTNDS, HF—LTIE. EHBRCOERRAFIEDKRBIFEMNIPSHII/ NV DEE
BRNIPSHIRANS, HRAGKREMRZERL, BINT2HEZHIL TR, REMROELRFER. 2
YINGBLANIV, MR G EZRITL, REHEER - BIERR D HDOEERNZRFEL 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.

2021 FEE DR

Research & Development in 2021-2022

MNAAVY—REZ2—DiPSHaER WA -

REMEDOEBRETOME

HIBFBRC Tld. BRIRIGEIED L SN TV ARWVEI300
R OEEROIPSHIfZHRE LTV, EAHRICIEELT
WHRED 5EDL FEIIN=LT W5, AF—LTIE, Thb
DR ERFRIPSHIIEA S, REICHRET 2 ZERL,
Al < JERERT R DR R M OB R &2 11725 Tz b, iPSHIliE
BREREAN, D ACFREEAN, FRREMNT - 7 A Rl S5 -
A0 —Z T Bl OBREET> TV 5,

AREEE, HERZPSHIEWZEA A 5, iPSHIIEA 5
HERRHT « (L BMAI) == T DIzb DA IV ) A RANDSy
(LA DV TR i 223 e,

(1) Using iPS cells of RIKEN BRC to develop
infrastructure technology for drug discovery
and development

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

This year, our team received a technology transfer from the center

for iPS cell research and application (CiRA), Kyoto University,
regarding the method of generating brain organoids from iPS cells

for pathomechanism analysis and compound screening.

(2) AL - — Rt Z B LI RIERMHARZ LS
FRERFRM PSR 5, FEBICHEE T 2z FR L, Al
I RN DB RN ORI T2 S WRE L N TH %,
(a) iPSHHMADHERF « JEAI £, PAUCTTER T BMflllaz (FHRd
VY AN (72

(b) HEFAEL Tz (i - SRR TR L, T oRE
Bl DEBIRDIRTE &2 DT ROWKKZ T %,

(© ZTDOXRIAZIFIRICLT, T OMREZUET WA ZIF
Ed %,

AF—LTE, FEOBERETO, BEEPMEATDD
DY 2l HEOMR & Eerifait &R OdE, F4DATY
T TSI 2R 5T DD MEFEFEOWR, 7yt
A FRE LR ARG E DRI &% 7 4 — b O#EE H i
L7ettsez2 e B LT T,

AR, R S OPERR RN IPS M faZ 7o e
SRATII 2 T o T2,

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

Our team is working on the study aimed at improvement of the

stem cell culture system, differentiation method, and application

of effort for practical and general uses.

In 2021, our team conducted a novel research sensory orga

disease-specific iPS cells.

40

RIKEN BRC Annual Report 2021~2022



iPSRIZREBRET —L

iPSC-based Drug Discovery and Development Team
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ZHEDD, FIRHC, B3 - RRERFZL O EARHA OFIFE - EAMb e e . H
« —fRAb2 B LIZRIERE A O BHIFE DR RIS OWT, v—R% *ig; HI}- ___] P '“""t ¥ '-"'-"'4"-' ‘ '-“_-“'-!_g

i, R BAER (5 TRIC kST, IEORRRES [fasan seomamsa ssca
INCHRICETTS BT R IR, T s
AR, BIEAR, N> Fr— R AR R il

rrmry
&l
sbettey
2] -]

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

research BEEAVIN—HER
To develop basic technologies for drug discovery and pathological Members

OF—L)—4%— [Team Leader]
H_E 7B/ Haruhisa INOUE, M.D., Ph.D.

research, bridging academia and industry with iPSCs, we promote
joint research with academia, pharmaceutical companies, etc.

To develop drug discovery technologies for practical application OEﬁ?%E% & [Research & Development Scientist]
and spread, we promote joint research with device manufacturing B M'ka SUGA, Ph.D.

companies, etc. ©'FF3IFFZE A [Postdoctoral Researcher]

We aim to promptly return to society the results of our research. KH #6—BR Yuichiro YADA, Ph.D.

O©F97=HIVAZ v Il [Technical Staff I1]

#E) || B Ran SHIBUKAWA AR A&ZAETF Yukako SAGARA
EEBRAPSHMERERL-PSEIZER AR 0725 b [Assistant]
iPSC-based drug discovery and development RfE FRE T Makiko YASUI

HE-FHERAOEBERTOMR OFEZEE [Visiting Scientist]

Using iPS cells of RIKEN BRC to develop S A BT Kelko IMAMURA,MD, PhD. YT B8 2277 Takayuki KONDO, M.D, Ph.D.

infrastructure  technology for drug = ATESE Norimasa MIYAMOTO, PhD. F6FR, B —EIS Shinvichiro KITAIR| MD, PhoD.
5 EA4C Voshinori YOHDA MD, PhD. EHZA ARER Ikuo SUZUKI, Ph.D.
ST ZF 72 Naohiro EGAWAMD, PhD. 7]\ 385 Kazuhiro KOBAYASHI, Ph.D.
FREE EE A Takehito NAKAGAK, 1D, PhD. %2 F~ S Miho KANEKO, Ph.D.
TR A ZA. Tomohisa KATO, D,

OFBHHM [Visiting Scientist]
B FXF Kayoko TSUKITA 78 3EE Yohei NISHI

OHHEA [Student Trainee]
KER KA Yuki OTSUKA, MD.  EFHR 1835 Toshiaki NONAKA, M.D.
$57K BEC Hidefumi SUZUKI, MD.

OREBE [Agency Staff]
[E)EH BE Ryu OKADA, Ph.D. FIHRMER 4 Yaya Taketsuna

ARERNPSHMETERL-PSHEIZERMBARE

iPSC-based drug discovery and development ©/\=r2 A — [Part-Timer] _
A2 A2/ Suong DANG,Ph.D. L =2/ Le MINH, Ph.D.

2. - — Mo B AL R e o [
Innovating the technology that will epen an ©"BFEHE [Temporary Staff]

avenue for practical and general uses RS EAL M|k|eIIJIMA
COST TIME EFFORT

O O O

Bl #ireduction Bl reduction =] ﬁ;'m:luctiun

$ ¥ @

ERERRMeSERNZRORE
Fascilitating practical and general uses

In 2021, we conducted joint research with pharmaceutical and
venture companies.

discovery and development

S — R TBEEME O~
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iIPS Cell Advanced Characterization and Development Team

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

HF—LTIE, FREFENIPSHIARMRITH LT, SMbref#th (REBRRNR PSRN\ D3LaEDFHH) |

REREEECFORN, 27/ LRITEOSF R ZERET S, e, 7/ LREERNF2FALT ()&
BFENIPSHRRICE I AREBERRECFEZIERETFICERLIZMA (isogenic control cell). (2)IEEE
GEFeRERREGFICERLUHMNK (ATERREBRFEMNIPSHRNE). O)ERIRNKRU, XIdH1L
ERPEAF RN —H— (HHAI—H—F) 2RI ST IiPS MK EFRT S,
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.

2021 FEE DRER

Research & Development of in 2021-2022

(1) iPS $EBIMRDFFIERRART
B BRCHIROM RIBEFRE E A IRV FEE UTRML T

% iPSHIRIFRICDWT, DU ORI 25 ML T 5,

W E O ERAERAT  iPSHIIED H W REZ FIN B 728D, HE5H
e R~ —H— DGR T 5,

W2 LREMRNT L iPSHIfEDZ M LEEZ RS /zic, 75
F—<TE R SE BRI U R TE SRR 2 1T5, £z, R
FERAINE (FRIAMERE, B GHIRRSE) AL TV SERT
HY. FZEHROMEEEED L TN TV AIEEICE.
FDOMEAEEEZ O TRIE ORI, DI EEE
Z MRS B,

WEET 7/ LR - ZF NF N0 iPS HIRERE DY AR B AV
FENTOA M 2RI KOG %, EHIc, RRER
TWREESN TV AERICBE LT, BN 7 RE T
BHEFEEREPSHIZ VT, HEOFRERKE LD T O/ %
fRfTL. REINTVAREKNER FEABORSITHE L2
BT %, FRBLZETMRESNTOERWVWERIKIZ, 27/
LN 75 & OREEERE G TR AT 2 SR . [RIRGE(R 72
BT 2L LB PS HIRESUC AW ST/ LRk
BB RS s #2155,

SR, BIBAEYAMa T o—EE R IPS Mla DR 7
B &% B2 D W T, 2 % U 7z (Kuramochi et al., Stem Cell
Research, 2021),

(1) Characterization of iPSC lines

We examine iPSC lines deposited in and provided by RIKEN cell

bank for their characteristics described below.

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

M 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.

M Genes and genome: We analyze genomic integrity by karyotyping
methods. If the responsible mutations are identified in each disease
type, we analyze targeted sequences in each iPSC lines. If the
responsible mutations are unknown, we perform whole genome
sequencing or other genomic analyzing methods to gain insight of the
genetic cause of the disease and to use the sequence information for
genome editing to generate modified iPSC lines.

In this fiscal year, we reported the characterization data of iPSC lines
from Adrenoleukodystrophy patients (Kuramochi et al., Stem Cell
Research, 2021).

(2) NI iPS MR DIESR
I BRCHENIA R IR E DI N 7 HEL LTRELTWS

iPSHIIIFRICDWT, ZDOFITEHZ (e 9N 0T iPS #iffd 7z 1

S, FEHFBRCHIFEMRIBAREL S LT WS, (7L

ML T TH 5,

NRERELETFDRESNTOVAEEDPSHIUCELT, 7/ Lk
ERENEZHOCRNEG PR ERBETICEL, i
i (isogenic control cells) Z{FHL T\ %,

NFERBEFDRESNTOVAIRETHY, FitHiies (HkEE
B0 WO WERBICBLT, 7/ LERER 2 VT IER BT
R TICERL, BEERERPS Mifaz N THNIC/FIILT
W5, JLEEAEFEHERIPSHIfNE LTI, B/ > 7Hn
RELTOWBHANEE EHRiPS iz VT3,

Wbz X0 TES LS, MREERNN T SUEnEE
BRERNTOE—2—ICEo Ty —h— (BERVTEE) B3
B9 2 TiPSHlazFid %, ERFRMPSHIROALELT,
Frgntia e 7 2 (@ ok iPS HERRIC B L C B 1ESL B,
SR, B (A1) il E D~ —Ah—THBISL1 D
FHLR—%— PSHIFIOIEEICDNT, & U7z (Tsukamoto et
al., Stem Cell Research, 2021), E5IC, 7T —)VIEREEDR
KE{EFCH 5 JAGL Z i 7)) VTR SR PSHilatkz 7/ L.
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TR CIERILTZ (Song et al., Stem Cell Research, 2021),

(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:

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

B 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.

B 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.
In this fiscal year, we reported the generation of iPSC lines carrying
the fluorescent reporter of a motor neuron marker, ISL1 (Tsukamoto
et al., Stem Cell Research, 2021) and the generation of iPSC lines
carrying homozygous deletion of JAG1, a responsible gene of
Alagille syndrome (Song et al., Stem Cell Research, 2021)

(3) BRI ENIPSHRZALVER - BIEMR
ERRE BRC LA RIBAFE R A N> 7356 UTRREEL TV

FRERFEIN iPS Il Z FIWV T LU DB - BIEmT e 2 HEE LT

(Y

W BRI D MBS DORHEZ LI TV 2,

MRS MICBW TR MBI Re e L~V TS H LB
Rz ES %o TORER, iPSHllfah 5D LR BT,
P B B iPS Al i & f N H R iPS Al i (45 % W I3 isogenic
control cells) DGR E LT 5T ETHRTIL TN,

B RO TR A AL LIz DBIcE, RERFENIPSHIfLT
DHEFERIN 2159 HEEF O, BXLURFE LI
ZBESEHLEYRRZEMEL TV B,
CNETIHRHMEE THE VY R (FaE R 171) 1ICBL
T FRERFEAYIPS MR SIFRIILZ LA L, HBE ORI
THONARERINZHEITERLZRMLTNWS, EHIC,
HEFEEL LB, H ANPSHIRICERZEALIZE 0,
BAPSHlANDERZBEE LD, ZNENT/ Ltk
ZAFBIL 7z (Song et al., Human Molecular Genetics, in press)o

(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.

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

B 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).

M 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 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 (Song et al., Human Molecular Genetics, in
press).

iPS Cell Advanced Characterization and Development Team

(4) iPSHRRADIEE - BIR - RMEICRET 2R MR
iPSHIAM L2 #HEES % F T, 2uICHES 92 Al A

fe) B, AEZEEh. MRMEZEREM R EZ D AN, Fifi

BIRZEEML TOLIENRMEEV, BRIIFROHA ST

A EEDLAIFRICI T 5 iPS AR B E RN\ D IS 72 X -5

T3,

WirSHIEOBHIICHEDY T a7 T3 7 R TH%KLF4
IKDOWT, Kb@Ezh#E, hoE—IciPSHOIERNTT
ZBWE A HH LTz (Borisova et al., iScience 2022),

BALFEMRICBNT, FEEEROME R 72 AL TR
IR L, BWRIEZ 0 BS 2 Fiili 2 B g Lz
(Ugawa et al,, eLife, 2021),

(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.

B We have identified a KLF4 variant as a reprogramming
factor, which can generate iPSCs more efficiently and
homogeneously (Borisova et al., iScience 2022).

M1n a collaborative research, we have developed an “in
silico—labeling” method, where a machine learning approach
was used to identify unique optical features that matched
cellular phenotypes (Ugawa et al., eLife, 2021).

BEE AT N—1H
Members
OF—L")—%— [Team Leader]

#K 3% Yohei HAYASHI, Ph.D.

OBEHEHZE [Research & Development Scientist]
B8 B3 Mami TAKASAKI, Ph.D.

OH5RIFIZEE [Postdoctoral Researcher]
R 5 Hidenori ITO, Ph.D.

077 =AIVAZy7 Il [Technical Staff ]
E5 K BESE Tamami WAKABAYVASH PrD. 3 B BEF Yasuko HEMMI
ek fRH8 lori SATO

OAEREUH—F 7Y IA b [Junior Research Associate]
Tt B Yutaka ARAL 2 I8 Shun WATANABE, M.D.

OHHESE [Student Trainee]
H #7871 Yuzuno SHIMODA

OHZEZIE/ \— M2 A< — [Research Support Part Timer]
KEF Z{E Shinsaku AMANO 557K &% Tomoya SHIMIZU

0%/ \— 24 < — [Administrative Pat-Timer]
KFx AFEF Kumiko OMORI
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Next Generation Human Disease Model Team

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

EE JH7E S

Activities in the
RIKEN BRC

/

SyVaVEEREE

AF—LTIE. BEEFHEBEADOEEHRESTICMBEREPETZERFOEE - RFHLUHEHNEIE
HEDHTREVERRENRELT, RRETIVIVADRREFEDHHEEITS. BEDKEEZBHTSE
TIVRVRZFERTBHIT. 7/ LEERMZRAVT. BEDQT/ LIEHR - \V7VMERICEDW Y
AEERT B, ETIVIVADRRBEFICHELTIL. BRCOEBMEEMRT TS Y b R—LEFBTREEBIC,
EMRNEROBRAEE SEHELT, JYFRLGRETHESEREMIE DR MDRETEZ1TL . -8k
BIRDOEB L GHRERARMEOHEICTEIRT 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.

2021 FEDRR

Research & Development in 2021-2022

(1) EMRBINVT VDS w4 IADIER

ETIVYZMEBICE AR/ LARSERN O BB E L
LT, 7/ LREMREDOZFEIN T L7 PR — 3 /i
ISR AINEICEET LY hRL—3 2 7%179 -GONAD
EOR 2T, CasIINAT Cpfl 2237 EZHWT
T LNER D A FE U, AEEIE. ENORKREN
REDHFEMFZHED, #REZMEE « BIRE - BIUMER
ICBEE S 4 RIOL MEEZRDE A Y A2 LTz,
EBIC, PhiC31A T/ o—E =AWt MEIRTF D/ v Y
AV AT LT 572, Ace2& Tmprss2 D Covid-19
B (1 72 5 TNS 700 N A < — i BE U A 7 R I
attP i A FREREL S 2 65 U ARMEFH LTz, £zl
RTEEICERI LT /2 Rosa26 & Hippl1 FEGTIC attP 2B ¢
BHRUARSCICHEEMZ N H LU THE SRR T 0./ v 7o
VEITV, AN L R—2—BI5 T OB HE 2 i
E/‘}S\Lfto

(1) Generation of knock-in mouse models with
patient-specific variants
We optimized our genome editing technology of the zygote
electroporation and i-GONAD methods through use of the
Cas9 and Cpfl genome editing enzymes. In 2021, we
collaborate with experts who conduct clinical genetic testing,
and generated four genetically modified mouse strains
containing human pathogenic variants associated with
neurodegenerative diseases, renal diseases and osteodystrophy.

Furthermore, we improved the PhiC31 integrase-mediated
knock-in system for evaluating the genetic function of human
genes and generated mouse strains harboring the
PhiC31-recognition attP site at the Covid-19 associated loci
including Ace2 andTmprss2, and an Alzheimer's disease
associated locus. By using PhiC31-mediated recombination, the
fluorescent reporter was knocked into the mice and cultured
cells harboring the attP site at Rosa26 and Hipp11 loci. A
single copy of the reporter gene was integrated into the loci and
the fluorescent expression was confirmed.

(2)ERBICRHET S/ aA—T14 V7 N7 FOKEETE

PRRICBET B2V RN TV RDELIR, S raA—Tq v
HEIICEETZTEN D >TWVDS, 7/ LD/ VaA—T ¢
VU TREMNE DX ICREBIIEICHET 5D ZIHLMIC
TBHEHNT, 7/ LREICES/ aA—FT 7N T VRO
FEREFIMI 21T o 7o HERE - BIRESH B2 E WL T2 5 H
BHE R R SR E LT RATClE. IREBIENRE S D v A il
HRET 2 7y REEEZ LT, NEHOBEAELL FISEX
THEEDONZEETHORFR MR L, bvaX
T THRDET IV IATH S JFI XU AL, EdnrbiElG
FOA AV NI VARV YV OFAZRZHT S, JF1
RTANDY ) LRI KB COEEDEEICK ST, ANt
JEREIGE DR E ORENRDEN, VT a XTI
TIRET IV UTCRILER FHZHME I 5720, 5 Y
FONYT R ERIIUT S AR R 7S TR
RS AR RZ R L, JF1EB6TADIEWM
RECF1 MR PR, SR/MOT LIV O LGB IR T 5

44

RIKEN BRC Annual Report 2021~2022



Tt MEEBRE T IVEMIRRERET — LA

The Next Generation Human Disease Model Team

o - . FITTE - —
T —— D
= )
xe : | -_T"’.
i & e q
i Vo b

i Y e ' !
PR Do & Y P '
K2 Lo hORL—2arzZRWN S/ LREICEDTynEEF
NDERIAIFIRVARRICE VW TEBDORILD R E

Nre.
Fig.2 Targeted disruption of Tyr gene using the CRISPR/Cas9
K1 (A) AceBInFENatPE /v AV LIERIARBEDI T/ 21 genome editing by electroporation. White coat color was observed in
EVTHER. the founder generation of JF1 mice.

(B) PhiC31#B#E R BE R IC K BattP 1 MDD ENELTF D/ VY
1>/, PhiC31#B#a 2 & LN e < 7 R EEEMBEDRosa26EE it
NDEINBEIETF/ v 71> (C BAREHE, D, HHR).

Fig.1 (A) genotyping results of attP knock-in mice at the Ace2 locus.

(3) Development of mouse models that have different
genetic background

(B) A diagram of PhiC31-mediated integration of an EGFP plasmid Multiple risk factors make it difficult to elucidate the etiology
at the attP site. By using the PhiC31 integration system, EGFP and mechanism of the common diseases. To reflect genetic and
was knocked into the Rosa26 locus of cultured mouse cells (C, phenotypic diversity in human population into mouse models,

ight field i ; D, fl i . . .
bright field image; D, fluorescence image) we use mouse subspecies archived as resources at RIKEN

BRC. In addition to C57BL/6 (Mus musculus domesticus),
JF1 (Mus musculus molossinus) was adopted for the
electroporation method of Cas9 and Cpfl-mediated genome
editing. We introduced mutations in the Tyr gene and confirmed
an albino phenotype in the JF1 mouse.

B #fro7z, Thuckd, JF1 & B6 THEL N2
DHBVALTIIEHTHBIL T HEEZEBRNETENTE
770

(2) Functional evaluation of non-coding risk variants
Discase-associated variants discovered by whole genome

sequencing (WGS) are mostly located in non-coding regions of s = -, o N

genome. To clarify the impact of non-coding variants on disease H&E&% -/ \_$%EE

onset, we started the functional analysis of cis-regulatory variants Members

in vivo. Branchiootorenal (BOR) syndrome is characterized by @F—L)—4— [Team Leader]

anomalies of kidney and urinary tract and hearing impairment.  X¥ ##dTakanori AMANO,PhD.
We generated a mouse strain in which two cis-regulatory OFIFEHMZLA [Research & Development Scientist]
elements was deleted at a BOR syndrome-linked gene locus,and =H ESTKeisuke YOSHDA

observed abnormal behavior probably caused by impairment of OFHIRFEA [Postdoctoral Researcher
Tra Thi Huong Dinh, Ph.D.

the inner ear. JF1, which is a model mouse of Hirschsprung” s g N O P P J
disease (HSCR), has an insertion of transposon in the first intron 77 =5)bA% 71l [Technical Staff ]

- FHAT £ E Chigusa IMURA
of Ednrb. Removal of the transposon by CRISPR/Cas9 relieved S51| ER Nioyo SHIOKAWA

the piebald coat color and intestinal defects. We developed a e T e
@77 A2 [Assistant]

£ FZEF Emiko HOSHIYAMA

high-throughput method to detect allele-specific expression in
mouse subspecies and analyzed on the transcriptome of JF1 and
B6 for evaluating as HSCR model. Allele specific expression in
the F1 hybrid mice revealed cis-acting polymorphisms that
possibly affect gene expression in the mouse subspecies.

D — KBS S AR 7 T BTN .

(3) BCMEENELESIVAZERAWETIVR VADRHE
ROV RN T 2HET LR TIREIR, BEANZAL
OFRIANIEEICHETH S, L MEMDT ) LEREME L RS
L DLZ MR AET VKIS 37200, HUERKE
@D C57BL/6 TN A T Mus musculus molossinus Hiffid JF1 <
I AZWET ) LRERZ ML Uz, Cas9ELLIE Cpfl s
J LREBEE AWz 7o Rl —rayiEziie, JF
REDAS =V BB ERDOFE L2 I— RS 5 Tyri# o T
ICERZEALT, ARz EsLIckI Uz,
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Plant-Microbe Symbiosis Research and Development Team ; '

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

SyVaVEEREE

EMHETTZLIER. MR ETCRLMEMHDEELRIECTHY, BIRALGEOEYEHE TS LiES

DHMENDIEMDRRZENTI TS, ZTDTHHEY - MEMDHERRDIERHEDIE, HIKFRIETDHRF
B RE G RS PIRIFATFBERNDOEMOHFCES, RF—LTIE. - HMEMLERRICETS
REWEMD)Y —AREFEE. hZFZRALIED - BENEEDRBRROMEIL. BICXERFRFZADG
BICETHERERETI. ANDOHAEIZ 2 ZFTrLDEHICKY, HERROREHEALERFAICD
GHSMREBOEREHET,
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.

2021 FEDHRE
Research & Development of in 2021-2022
(1) {REBEMDINAF) Y — R

AZV—Z i S R—Ta v L, MEYIcE3L
DILDICEBRLIZL,

PN BRAEHO SR - S5 .

HiER FicidB&E VIREOMAEDEEL. 99% DL I RS
BN THD, FrCHYHEE T2 BIIZZ L OME D
LTWB728, fY)-EYI R B OFMRZ D B T2 HIc i
ST O BB SR ThH D, WY - T
BL—RH R EMENDO—DTH BT — N AF 25— iR
(AM) B 109 ¥ED HLEEREEICKINL., 55 198k in vitro ¥5#
WK Uz, FT-REYIREAR 1,920 RO BB ERIC N %
%, EANORER I L 56 Ry A ME O Y —
ABAFEREDTND, MAT, ¥A7akay Ly METE Rk
MR = —72EHUT, HEREAD 1,000 521 EO &)
T, R ARABREEM A Y b S5 i OS5 i Y7 53 8
BEEL, VY=L 2B OMEREDTHD (X1,
W) . SIS KD o —  AHHT -7 LERERIC RN T,

GFPFENWE®R

-

5 I:T@ CF P I N W
b o mwnenme

ERREN BoREEREN
e%
ﬁa BUITRER>

SEERNEEE 2y Y-

4o

= .

““1. . s ‘
“ ] HREEROL

(1) Construction of bioresources of rhizosphere
microbes
Earth has 1 trillion of microorganisms, but more than 99% of them
are unculturable. Since soils have maintained various
microorganisms, culturing the unculturable microorganisms is
necessary for plant-microbe symbiosis studies. We have collected
109 soil culture strains of arbuscular mycorrhizal fungi, of which
19 strains were successfully established as the in vitro monoxenic
culture. In addition, we collected 1,920 bacterial isolates from
plant root and soils. We are developing a wide range resource of
plant symbiotic microbes from various soils in Japan. In addition,
we have established the high-throughput screening system to
isolate antagonistic microorganisms against plant pathogens,

& S - N
@fi?r

NS T SRR, AROSAR LY SLFAAAT  16SEESHAEE
ey prdrt ey HETROWECL INY  SABER. SABSE  Abo2f 1 o R S Ly i
¢ IR ERORENTERCGFPEXSYRAETEZ L EWE ¢t MEE AR EREERT LV =T 4 »FEFORE EOTRREICN T SIHHEY)

N A

plant pathogens utilizing the
microdroplet technology

DRYIV—Z2T TSy b T+— L
WERMGFPR Ti T
Faxk : DEETL
Fig.1 Screening platform to isolate
™ antagonistic microorganisms against

% % 100%
WERMGFPEI H A+ &R T
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utilizing the microdroplet and next-generation sequencing
technologies (Fig. 1, Patent pending). By making innovation in
screening technology next to sequencing and genome editing, we
would like to contribute to the promotion of bio-production.

(2) hatn - MEMHLEDRBRROMEIL

REY - AL AR DB 7OV ERER IS < AR KRN
RN THD, HEDD T AN =X LOEREMIHD BB
DISH%Z BIa LI KB DR e D 51 id £+
NTH%, ZT T, BT OA XS X FEERREEITREET®
DTBEEENI DR T, AMFEEDIED R AT BER I, b
7154 (Brachypodium distachyon) Z# LW EETIVE
BRE UTHENL T B0 BRATGHIGSRMICE 53 MY Y
-AMED TV ATV T b —=LT—ZITMAT, ST
LAV THEYD - A PAE ALV 72 B 5 70 T & % single-nucleus
RNA-Seq itz 7z

(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. To dissect the molecular
mechanisms in plant-microbe interaction at the cellular level, we
have performed the single-nucleus RNA-Seq in this fiscal year, in
addition to transcriptome data under various cultivation conditions.

(3) BEIRIGICH T BB - ME M HE DIERENR

ANHIZROF MO NOHEINE 22 BRMa R IR LK
—J5. A OER AN K D ERBEELR L EOH LB
Teo ZOTONEY-PEY) - THEOEERBEONT VAR,
Fre e EY R s R RE L T B BREESAERI D L W AR D
RETHD, FTTCEAF—LTIIEEIBTOIVTFA I Af#E
Frick gtz DT V2% HTHH (chihashi et al.,
2020), TNHDT VL2 > T, EEERRR YA /3 —
TERTIV YTV TTRRET IV A TEERET Y
VTV VAT L] EHFEL, EANTEEEBRUEXE
TEHTOV I NRREIUE (K2), KVATLTE, UINHERE]
FTORETMEZDO LD T —%% A HUT, 1EYDIL
BRWESSICREAN 2 HIIORINTE, FORBICREER
SR TS CE T, EOEREEYR—g
%o AVATLOBFICED, ZhZFNOLTcEE LiIE -
A DVEY A —RZ—AA REFET S 2 iEE L, @Rt
LEBIIRN I BRERZEB L2V, FleAk oy sz
HDHD FTAIZREDOINA Z)—T v MUIE AR R TH BT
B, FIVAI) T h—L. RATENAF—LRART ) LGt
Hifiod B 2D T WS,

(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.
Therefore, engineering the agroecosystem that contains plants,
microbes and soils for sustainable agriculture is necessary. We have
leveraged a multiomics approach to dissect the complex interactions
in the agroecosystem (Ichihashi et al., 2020). Our team starts a
national project aimed to develop an “Agroecosystem engineering
system” that simulate crop production in cyberspace utilizing

Plant-Microbe Symbiosis Research and Development Team

integrated reduction models with large-scale digital data by field
multiomics (Fig. 2). The Agroecosystem engineering system
integrates weather prediction and soil data to provide the best
solution for the farming management practice. The system will
allow farmers to produce crops with high yield and high quality
without any empirical knowledge and minimize their environmental
impacts. In addition, since large-scale omics studies on agricultural
fields need high-throughput technology, we have improved our own
technologies of high-throughput RNA-seq, DNA-seq and
microbiome analysis.

RERRT AY=TUr YT L

ANLE LN TR

K2 BETIRIVIAVIBEREBTI VI TV VRATLICEITT

Fig.2 Digital Twins for agriculture “Agroecosystem engineering system”
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Shinozaki Research Collaborative Group

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

SyVaVEEREE

HIIW—TE. ETIVIEBMIDZERFEPREER DNAGED)Y —ARRE LU ERFOR EFHERDRAR
EBLCTUNAF)Y —ARARELZ—D)Y —RERKICEMLTE e, o WELEVY—RZFRL, X%
AO—LYRIVE/—L. 7OTF— L. $BWVIETT/—LIEEDBRHERICE>TRONBRERE
FBHIET, AMLATHEGEDREYIDEFEMICREDLSE AR FORREMMERPZEDH TS, Tl 7
SNEERAREFEEMBER LN\ AT RAEEICSATIIETRE - BHBEICRVEATWS, Ffey HT
=T RIEERHNFMAELZ2—ICFRBL. I\ MFVY—RRAE L 2—EDEEHEITTEIMLTLS,
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, proteome or phenome 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).

Mol Biol, 2022), E5IC, WY DK EERICIGE T 58S

FICHEBRL, RET Y7 AERZ T 2514 AP2/ERF 5

Bz B Uit Uiz, COIEERFORZHET 5Tl

T, BEOXRBET Y IRAEGHRN LR L, AN ARDIKY

(1) RBEA L RASEICEDRREHEFS LT TV BEE SR BB 2SN U GicHEfm) .

EERFDEREER — .

AWRI V=T Tk, IEIL, %R OSBRI T ol Tl el ARy

LR LTI TER S A~ A EHEL. BUEA ML A e IEreeTary bt

BT U PR T PR L BB 72 DB e T s “

D, 2021 FFEIX LU O RZ1E Tz,
FEVI DN A B L Z S B 2 A5 % D O A P i B A
. bZIP17 & bZIP28 Z BERE R I E /72 bz 1728 2 Fekkid.
WOMEREMEZ RS, F0Dbz1728ICH 55740815
ZEEFEL, WOMERELZRT —#HOY T Ly —%
BR i nobiroZEH LTz (K1) ZD—DT3H 3 nobirob
EEAROD TREZMZE LT, ROMERIEICEHSL
TR BN AR O T Ly 7 AR K T TH5
TAF12b DERERIETHD, ZORIEDREY O/ NIAEA R
AT BINENERELTIEZET, BEIRAN ALE
KEAROMEHEZISTFTCVWATEEZHLMILE

2021FE DR

Research and Development 2021-2022

bz1728

nobirob

(N— SR L — < SIS Sh e Sot

(Kim et al., PNAS, 2022),

WA R L ARIZBEAR L RSB L BED I REZ L&
Wik EZFAEITT 2 TCPI3H G K TICiEH L. Z DM
IRABREY) O R R BIREY) 2 T U, Z DRSS, TCP13 1
ARLVA R TABALIAA Y T FIVEEFOTEERICBE S L.,
ARL RSB LTIEEZE L 2R3 22T, EPIc Ak
L A= 5952 ZH5MIC LTz (Urano et al., Plant

1 ARDEBEANHEIENTbz1728EEKEBRAEIE L fenobiro6kk
Fig.1 Short root phenotype of bz1728 mutant and recovered root
elongation of its suppressor nobiro6 (taf12b).

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

This research group has been focusing on gene discovery and

functional analysis related to environmental stress responses in
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order to achieve stable agricultural production and biomass

production in a rapidly warming and drying global environment.

The following research achievements were obtained in FY2021.
The plant lacking two redundant transcription factors bZIP17
and bZIP28 that mediate unfolded protein response (bz1728)
presented the severe reduction of primary root growth.
Additional mutagenesis on this bz1728 mutant generated a
series of suppressor mutant lines with recovered root growth,
named as nobiro (Fig. 1). Studies on one of them nobiro6
revealed that the malfunction of a component of general
transcription factor complex TAF12b alleviated the excessive
stress-responsive root growth repression in bz1728 (Kim et
al., PNAS, 2022).
Plants modulate their shape and growth in response to
environmental stress. The CINCINNATA (CIN)-like
TEOSINTE BRANCHED1/CYCLOIDEA/PCF (TCP)
family of transcription factors (TFs) are key regulators for
limiting the growth of leaves through negative effect of
auxin response (Urano et al., Plant Mol Biol, 2022).
Furthermore, a novel water loss responsive AP2/ERF
transcription factor that regulates wax accumulation was
isolated and analyzed. We found that regulation of the
expression of this transcription factor elevated leaf surface
wax synthesis and prevented water loss during drought stress
(paper in preparation).

(2) EMDORRBBIFVATLORESLUVRELE
ELLB&*J%T_Q@E*E

WV OB BRI E R A B B 7cdicid, 3L
T R 7 & ORRAZ R BRBESRT 2 R AICHIIL . chBo
ZAITHT S B R DRI I 272 fif AT 9 B ;BN 8 %
Haid, fEvoOHEE T EEE RIPPS (RIKEN Integrated
Plant Phenotyping System) ZH¥ L. F&HAE KR
Fa—)V FTORBIEBENT T Zw b 74— LOREREZT>TWH
%o AREEIE, BRCUY—RATHBEFEDT OAXF XS
FRIRIR O RBIBRIT Z IR LTz, EHICHAA XY A

TEIRNEEMZE Y )V — T (BEERRMERI IV —7)

Shinozaki Research Collaborative Group

system that can control the pattern of light intensity using LEDs
with continuous wavelengths that mimic sunlight. This made it

possible to observe soybean plants up to the time of fruiting.

X2 SYEAIRETRSRICLEDZ & L fe AR BB R IR R T L
CRIPPSODORE

Fig.2 Development of CRIPPS, a crop-based plant phenotyping system
with dimmable high intensity LEDs

e & A \—HRK
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b
(2)Development of plant phenotyping system RIPPS 5’5
for evaluation of plant growth response to g’%
environmental conditions 7
To elucidate plant growth response to various environmental ﬁ
conditions in detail, we constructed an automatic growth and
imaging system named RIPPS (Integrated Plant Phenotyping
System) that control pot soil moisture precisely. This year, we
started phenotypic analysis of domestic Arabidopsis wild-type
lines, a BRC resource. We also developed the CRIPPS to
analyze larger crops such as soybean and tomato (Fig. 2). To
enable the growth of light-demanding plants, we developed a
RIKEN BRC Annual Report 2021~2022 | 49
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Experimental Animal Division

Journals in English or non-Japanese (Peer reviewed)

Gurumurthy CB, et al. “Response to correspondence on
"Reproducibility of CRISPR-Cas9 methods for generation of

"

conditional mouse alleles: a multi-center evaluation"” Genome

Biol. doi: 10.1186/s13059-021-02320-3. (2021)

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. doi:
10.1016/j.ymeth.2020.04.007. (2021)

Birling MC, Yoshiki A, Adams DJ, Ayabe S, Beaudet AL,
Bottomley J, Bradley A, Brown SDM, Biirger A, Bushell W,
Francesco Chiani F, Chin HJG, Christou S, Codner GF,
DeMayo FJ, Dickinson ME, Doe B, Donahue LR, Fray MD,
Gambadoro A, Gao X, Gertsenstein M, Gomez-Segura A,
Goodwin LO, Heaney JD, Hérault Y, Angelis MH, Jiang ST,
Justice MJ, Kasparek P, King RE, Kithn R, Lee H, Lee YJ, Liu
Z, Lloyd KCK, Lorenzo I, Mallon AM, Colin McKerlie C,
Meehan TF, Fuentes VM, Newman S, Nutter LMJ, Oh GT,
Pavlovic G, Ramirez-Solis R, Rosen B, Ryder EJ, Santos LA,
Schick J, Seavitt JR, Sedlacek R, Seisenberger C, Seong JK,
Skarnes WC, Sorg T, Steel KP, Tamura M, Tocchini-Valentini
GP, Wang CKL, Hannah Wardle-Jones H, Wattenhofer-Donzé
M, Wells S, Wiles MV, Willis BJ, Wood JA, Wurst W, Xu Y,
IMPC, Teboul L, Murray SA, “A resource of targeted mutant
mouse lines for 5,061 genes” Nat Genet. doi:
10.1038/s41588-021-00825-y. (2021)

Takada T, Fukuta K, Usuda D, Kushida T, Kondo S, Kawamoto
S, Yoshiki A, Obata Y, Fujiyama A, Toyoda A, Noguchi H,
Shiroishi T, Masuya H, “MoG+: a database of genomic
variations across three mouse subspecies for biomedical
research” Mamm Genome. doi: 10.1007/s00335-021-09933-w.
(2021)

Naceradska M, Pekova S, Danesi P, Furlanello T, Calleo R,
Martin P, Ike F, Malik R, “A novel Filobacterium sp can cause
chronic bronchitis in cats” PLoS One. doi:

10.1371/journal.pone.0251968. (2021)

Mizuno-lijima S, Nakashiba T, Ayabe S, Nakata H, Ike F,
Hiraiwa N, Mochida K, Ogura A, Masuya H, Kawamoto S,
Tamura M, Obata Y, Shiroishi T, Yoshiki A, “Mouse resources
at the RIKEN BioResource Research Center and the National
BioResource Project core facility in Japan” Mamm Genome.
doi: 10.1007/s00335-021-09916-x. (2021)

Chin HJ, Dobbie MS, Gao X, Hennessy JE, Nam KH, Seong
JK, Shiroishi T, Takeo T, Yoshiki A, Zao J, Wang CL, “Asian
Mouse Mutagenesis Resource Association (AMMRA): mouse
genetics and laboratory animal resources in the Asia Pacific”
Mamm Genome. doi: 10.1007/s00335-021-09912-1. (2021)

Kuno A, Ikeda Y, Ayabe S, Kato K, Sakamoto K, Suzuki SR,
Morimoto K, Wakimoto A, Mikami N, Ishida M, Iki N,
Hamada Y, Takemura M, Daitoku Y, Tanimoto Y, Dinh TTH,
Murata K, Hamada M, Muratani M, Yoshiki A, Sugiyama F,
Takahashi S, Mizuno S, “DAJIN enables multiplex genotyping
to simultaneously validate intended and unintended target
genome editing outcomes” PLoS Biol. doi:
10.1371/journal.pbio.3001507. (2022)

Vergara P, Ballard G, Besch-Williford C, Hayashimoto N,
Pekow C, Perez A, Schmidt K, Shek W, Toft M, Yoshiki A.
“ICLAS LAQ Network for the Promotion of Animal Quality in
Research” ILAR J. doi: 10.1093/ilar/ilac003. (2022)

Sasaguri H, Hashimoto S, Watamura N, Sato K, Takamura R,
Nagata K, Tsubuki S, Ohshima T, Yoshiki A, Sato K, Kumita W,
Sasaki E, Kitazume S, Nilsson P, Winblad B, Saito T, Iwata N,
Saido TC. “Recent Advances in the Modeling of Alzheimer’ s
Disease” Front Neurosci. doi: 10.3389/fnins.2022.807473.
(2022)

International Conferences (Invited)

Yoshiki A. “Advancing mouse resources for studies of health
and disease” Session 5, Animal Research Resources: Forefront
and Diversity. ANRRC 2021 hosted by NSTDA online,
Thailand. Oct, 2021.

Domestic Conferences (Invited)

A IR, BA E 2 e o 7 ) — RESIERTIC K %
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Experimental Plant Division

Journals in English or non-Japanese (Peer reviewed)

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 62 272-279 (2021)

Yoshida K, Uefune M, Ozawa R, Abe H, Okemoto Y, Yoneya K,
Takabayashi J, “Effects of prohydrojasmon on the number of
infesting herbivores and biomass of field-grown Japanese radish
plants” Front Plant Sci 12:695701 (2021)

Agrahari RK, Enomoto T, Ito H, Nakano Y, Yanase E, Watanabe
T, Sadhukhan A, Iuchi S, Kobayashi M, Panda SK, Yamamoto
YY, Koyama H, Kobayashi Y, “Expression GWAS of PGIP1
identifies STOP1-dependent and STOP1-independent regulation
of PGIP1 in aluminum stress signaling in Arabidopsis” Front
Plant Sci 12:774687 (2021)

Tsukimoto R, Isono K, Kajino T, Tuchi S, Shinozawa A, Yotsui
I, Sakata Y, Taji T “Mitochondrial fission complex is required
for long-term heat tolerance of Arabidopsis” Plant Cell Physiol
63 296-304 (2022)

Shimizu K, Suzuki H, Uemura T, Nozawa A, Desaki Y, Hoshino
R, Yoshida A, Abe H, Nishiyama M, Nishiyama C, Sawasaki T,
Arimura GI, “Immune gene activation by NPR and TGA
transcriptional regulators in the model monocot Brachypodium
distachyon” Plant J Epub ahead of print (2022)

I

Publications

Domestic Conferences (Invited)

INREEL. B 63 EIHAMEY S ESY VIRV LT
J L HEMMWEIRNAAIY =R, AT A VB,
20223 H

Domestic Conferences (Participants): 12
Cell Engineering Division

Journals in English or non-Japanese (Peer reviewed)

Sudo, K., Yamazaki, S., Wilkinson, A.C., Nakauchi, H., and
Nakamura, Y. Polyvinyl alcohol hydrolysis rate and molecular
weight influence human and murine HSC activity ex vivo. Stem
Cell Res. 56: 102531. doi: 10.1016/j.scr.2021.102531. PMID:
34509158 (2021)

Ma, Y., Liu, S., Gao, J., Chen, C., Zhang, X., Yuan, H., Chen,
Z.,Yin, X., Sun, C., Mao, Y., Zhou, F., Shao, Y., Liu, Q., Xu, J.,
Cheng, L., Yu, D., Li, P, Yi, P, He, J., Geng, G., Guo, Q., Si, Y.,
Zhao, H., Li, H., Banes, G.L., Liu, H., Nakamura, Y., Kurita, R.,
Huang, Y., Wang, X., Wang, F., Fang, G., Engel, J.D., Shi, L.,
Zhang, Y.E., and Yu, J. Genome-wide analysis of pseudogenes
reveals HBBP1's human-specific essentiality in erythropoiesis
and implication in B-thalassemia. Dev. Cell 56: 478-493. e11.
doi: 10.1016/j.devcel.2020.12.019. PMID: 33476555 (2021)

Ishii, S., Suzuki, T., Wakahashi, K., Asada, N., Kawano, Y.,
Kawano, H., Sada, A., Minagawa, K., Nakamura, Y., Mizuno,
S., Takahashi, S., Matsui, T., and Katayama, Y. FGF-23 from
erythroblasts promotes hematopoietic progenitor mobilization.
Blood 137: 1457-1467. doi: 10.1182/blood.2020007172. PMID:
33512467 (2021)

Li, X., Chen, M., Liu, B., Lu, P., Lv, X., Zhao, X., Cui, S., Xu,
P., Nakamura, Y., Kurita, R., Chen, B., Huang, D.C.S., Liu,
D.P., Liu, M., and Zhao, Q. Transcriptional silencing of fetal

Reviews hemoglobin expression by NonO. Nucleic Acids Res. 49:
9711-9723. doi: 10.1093/nar/gkab671. PMID: 34379783 (2021)
Sadhukhan A, Kobayashi Y, Tuchi S, Koyama H, “Synergistic E,}%
and antagonistic pleiotropy of STOP1 in stress tolerance” Cruz, L.J., van Dijk, T., Vepris, O., Li, TM.W.Y., Schomann, T., %
Trends Plant Sci 10 1014-1022 (2021) Baldazzi, F., Kurita, R., Nakamura, Y., Grosveld, F., Philipsen,
S., and Eich, C. PLGA-Nanoparticles for Intracellular Delivery
International Conferences (Invited) of the CRISPR-Complex to Elevate Fetal Globin Expression in
Erythroid Cells. Biomaterials 268: 120580. doi:
Hiroshi A, “Development of an agricultural pest repellent 10.1016/j.biomaterials.2020.120580. PMID: 33321292 (2021)
started from Arabidopsis resources” ANRRC2021 Bangkok
Thailand, October 2021 Mingoia, M., Caria, C.A., Ye, L., Asunis, 1., Marongiu, M.F.,
Manunza, L., Sollaino, M.C., Wang, J., Cabriolu, A., Kurita, R.,
Hiroshi A, “Practical application starting with Arabidopsis Nakamura, Y., Cucca, F., Kan, Y.W., Marini, M.G., and Moi, P.
research “Development of repellent against agricultural pest” Induction of therapeutic levels of HbF in genome-edited
Tsukuba Conference 2021, Tsukuba, September 2021 primary 0 39-thalassaemia haematopoietic stem and progenitor
cells. Br. J. Haematol. 192: 395-404. doi: 10.1111/bjh.17167.
International Conferences (Participants): 1 PMID: 33216968 (2021)
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Fugazza, C., Barbarani, G., Elangovan, S., Marini, M.G.,
Giolitto, S., Font-Monclus, 1., Marongiu, M.F., Manunza, L.,
Strouboulis, J., Cantu, C., Gasparri, F., Barabino, S M.L.,
Nakamura, Y., Ottolenghi, S., Moi, P., and Ronchi. A.E. The
Coup-TFII orphan nuclear receptor is an activator of the
v-globin gene. Haematologica 106: 474-482. doi:
10.3324/haematol.2019.241224. PMID: 32107331 (2021)

Bagchi, A., Nath, A., Thamodaran, V., Ijee, S., Palani, D,
Rajendiran, V., Venkatesan, V., Datari, P., Pai, A.A., Janet, N.B.,
Balasubramanian, P., Nakamura, Y., Srivastava, A.,
Mohankumar, K.M., Thangavel, S., and Velayudhan, S.R.
Direct Generation of Immortalized Erythroid Progenitor Cell
Lines from Peripheral Blood Mononuclear Cells. Cells 10: 523.
doi: 10.3390/cells10030523. PMID: 33804564 (2021)

Wuputra, K., Tsai, M.H., Kato, K., Yang, Y.H., Pan, J.B., Ku,
C.C., Noguchi, M., Kishikawa, S., Nakade, K., Chen, H.L., Liu,
C.J., Nakamura, Y., Kuo, K.K., Lin, Y.C., Chan, T.F., Wu, D.C.,
Hou, M.F., Huang, S.K., Lin, C.S., and Yokoyama, K.K.
Dimethyl sulfoxide stimulates the AhR-Jdp2 axis to control
ROS accumulation in mouse embryonic fibroblasts. Cell Biol.
Toxicol., doi: 10.1007/s10565-021-09592-2. PMID: 33723743
(2021)

Papasavva, P.L., Papaioannou, N.Y., Patsali, P., Kurita, R.,
Nakamura, Y., Sitarou, M., Christou, S., Kleanthous, M., and
Lederer, C.W. Distinct miRNA Signatures and Networks
Discern Fetal from Adult Erythroid Differentiation and Primary
from Immortalized Erythroid Cells. Int. J. Mol. Sci. 22: 3626.
doi: 10.3390/ijms22073626. PMID: 33807258 (2021)

Bao, X., Zhang, X., Wang, L., Wang, Z., Huang, J., Zhang, Q.,
Ye, Y., Liu, Y., Chen, D., Zuo, Y., Liu, Q., Xu, P., Huang, B.,
Fang, J., Lao, J., Feng, X., Li, Y., Kurita, R., Nakamura, Y., Yu,
W., Ju, C., Huang, C., Mohandas, N., Li, D., Zhao, C., and Xu,
X. Epigenetic inactivation of ERF reactivates y-globin
expression in B-thalassemia. Am J Hum. Genet. 108: 709-721.
doi: 10.1016/j.ajhg.2021.03.005. PMID: 33735615 (2021)

Chen, Y., Sakurai, K., Maeda, S., Masui, T., Okano, H.,
Dewender, J., Seltmann, S., Kurtz, A., Masuya, H., Nakamura,
Y., Sheldon, M., Schneider, J., Stacey, G.N., Panina, Y., and
Fujibuchi, W. Integrated Collection of Stem Cell Bank Data, a
Data Portal for Standardized Stem Cell Information. Stem Cell
Reports. 16: 997-1005. doi: 10.1016/j.stemcr.2021.02.014.
PMID: 33740463 (2021)

Breda, L., Ghiaccio, V., Tanaka, N., Jarocha, D., Ikawa, Y.,
Abdulmalik, O., Dong, A., Casu, C., Raabe, T.D., Shan, X.,
Danet-Desnoyers, G.A., Doto, A.M., Everett, J., Bushman, F.D.,
Radaelli, E., Assenmacher, C.A., Tarrant, J.C., Hoepp, N.,
Kurita, R., Nakamura, Y., Guzikowski, V., Smith-Whitley, K.,
Kwiatkowski, J.L., and Rivella, S. Lentiviral vector ALS20
yields high hemoglobin levels with low genomic integrations
for treatment of beta-globinopathies. Mol. Ther. 29: 1625-1638.

doi: 10.1016/j.ymthe.2020.12.036. PMID: 33515514 (2021)

Funato, K., Abe, T., Kurita, R., Watanabe, Y., Nakamura, Y.,
Miyata, S., Furukawa, Y., and Satake, M. Identification of
characteristic proteins at late-stage erythroid differentiation in
vitro. Hum. Cell 34: 745-749. doi:
10.1007/s13577-021-00503-5. PMID: 33616868 (2021)

Wessels, M.W., Cnossen, M.H., van Dijk, T.B., Gillemans, N.,
Schmidt, K.L.J., van Lom, K., Vinjamur, D.S., Coyne, S.,
Kurita, R., Nakamura, Y., de Man, S.A., Pfundt, R., Azmani, Z.,
Brouwer, R.-W.W., Bauer, D.E., van den Hout, M.C.G.N., van
Ijcken, W.F.J., and Philipsen, S. Molecular analysis of the
erythroid phenotype of a patient with BCL11A
haploinsufficiency. Blood Adv. 5: 2339-2349. doi:
10.1182/bloodadvances.2020003753. PMID: 33938942 (2021)

Tsukamoto, S., Nakade, K., Wakabayashi, T., Nakashima, K.,
Takami, M., Hemmi, Y., Kuramochi, Y., Shimizu, T., Arai, Y.,
Matsuo-Takasaki, M., Noguchi, M., Nakamura, Y., Miwa, Y.,
and Hayashi, Y. Generation of two ISL1-tdTomato reporter
human induced pluripotent stem cell lines using CRISPR-Cas9
genome editing. Stem Cell Res. 53: 102363. doi:
10.1016/j.scr.2021.102363. PMID: 34087992 (2021)

Kuramochi, Y., Awaya, T., Matsuo-Takasaki, M., Takami, M.,
An, Y., Li, J., Hemmi, Y., Wakabayashi, T., Arai, Y., Inoue, J.,
Noguchi, M., Nakamura, Y., Asaka, 1., Akimoto, K., Saito,
M.K., and Hayashi, Y. Generation of two human induced
pluripotent stem cell lines derived from two X-linked
adrenoleukodystrophy patients with ABCD1 mutations. Stem
Cell Res. 53: 102337. doi: 10.1016/j.scr.2021.102337. PMID:
33901816 (2021)

Ma, S.P., Xi, H.R., Gao, X.X., Yang, J.M., Kurita, R.,
Nakamura, Y., Song, X.M., Chen, H.Y., and Lu, D.R. Long
noncoding RNA HBBP1 enhances y-globin expression through
the ETS transcription factor ELK1. Biochem. Biophys. Res.
Commun. 552:157-163. doi: 10.1016/j.bbrc.2021.03.051.
PMID: 33744764 (2021)

Liang, Y., Zhang, X., Liu, Y., Wang, L., Ye, Y., Tan, X., Pu, J.,
Zhang, Q., Bao, X., Wei, X., Li, D., Kurita, R., Nakamura, Y.,
Li, D., and Xu, X. GATA zinc finger domain-containing protein
2A (GATAD2A) deficiency reactivates fetal haemoglobin in
patients with B-thalassaemia through impaired formation of
methyl-binding domain protein 2 (MBD2)-containing
nucleosome remodelling and deacetylation (NuRD) complex.
Br. J. Haematol. 193: 1220-1227. doi: 10.1111/bjh.17511.
PMID: 33997955 (2021)

Ku, C.C., Wuputra, K., Kato, K., Pan, J.B., Li, C.P., Tsai, M.H.,
Noguchi, M., Nakamura, Y., Liu, C.J., Chan, T.F., Hou, M.F.,
Wakana, S., Wu, Y.C., Lin, C.S., Wu, D.C., and Yokoyama,
K.K. Deletion of Jdp2 enhances Slc7all expression in Atoh-1
positive cerebellum granule cell progenitors in vivo. Stem Cell
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Res. Ther. 12: 369. doi: 10.1186/s13287-021-02424-4. PMID:
34187574 (2021)

Soboleva, S., Kurita, R., Ek, F., Akerstrand, H., Silvério-Alves,
R., Olsson, R., Nakamura, Y., and Miharada, K. Identification of
potential chemical compounds enhancing generation of
enucleated cells from immortalized human erythroid cell lines.
Commun. Biol. 4: 677. doi: 10.1038/s42003-021-02202-1.
PMID: 34083702 (2021)

Daniels, D.E., Ferguson, D.C.J., Griffiths, R.E., Trakarnsanga,
K., Cogan, N., Maclnnes, K.A., Mordue, K.E., Andrienko, T.,
Ferrer-Vicens, 1., Ramos Jiménez, D., Lewis, P.A., Wilson,
M.C., Canham, M.A., Kurita, R., Nakamura, Y., Anstee, D.J.,
and Frayne, J. Reproducible immortalization of erythroblasts
from multiple stem cell sources provides approach for
sustainable RBC therapeutics. Mol. Ther. Methods Clin. Dev.
22:26-39. doi: 10.1016/j.omtm.2021.06.002. PMID: 34485592
(2021)

Jeffery, N.N., Davidson, C., Peslak, S.A., Kingsley, P.D.,
Nakamura, Y., Palis, J., and Bulger, M. Histone H2A.X
phosphorylation and Caspase-Initiated Chromatin Condensation
in late-stage erythropoiesis. Epigenetics Chromatin. 14: 37. doi:
10.1186/s13072-021-00408-5. PMID: 34330317 (2021)

Himadewi, P., Wang, X.Q.D., Feng, F., Gore, H., Liu, Y., Yu, L.,
Kurita, R., Nakamura, Y., Pfeifer, G.P., Liu, J., Zhang, X. 3'HS1
CTCF binding site in human B-globin locus regulates fetal
hemoglobin expression. Elife. 10: e70557. doi:
10.7554/eLife.70557.PMID: 34585664 (2021)

Song, D., Zheng, Y.W., Hemmi, Y., An, Y., Noguchi, M.,
Nakamura, Y., Oda, T., Hayashi, Y. Generation of human
induced pluripotent stem cell lines carrying homozygous JAGI
deletions. Stem Cell Res. 57: 102588. doi:
10.1016/j.s¢cr.2021.102588. PMID: 34736037 (2021)

Pires Lourenco, S., Jarocha, D., Ghiaccio, V., Guerra, A.,
Abdulmalik, O., La, P., Zezulin, A., Smith-Whitley, K.,
Kwiatkowski, J.L., Guzikowski, V., Nakamura, Y., Raabe, T.,
Breda, L., and Rivella, S. Inclusion of a short hairpin RNA
targeting BCL11A into a B-globin expressing vector allows
concurrent synthesis of curative adult and fetal hemoglobin.
Haematologica 106: 2740-2745. doi:

10.3324/haematol.2020.276634. PMID: 34047176 (2021)

Nath, A., Rayabaram, J., [jee, S., Bagchi, A., Chaudhury, A.D.,
Roy, D., Chambayil, K., Singh, J., Nakamura, Y., and
Velayudhan, S.R. Comprehensive Analysis of microRNAs in
Human Adult Erythropoiesis. Cells 10: 3018. doi:
10.3390/cells10113018. PMID: 34831239 (2021)

King, R., Lin, Z., Balbin-Cuesta, G., Myers, G., Friedman, A.,
Zhu, G., McGee, B., Saunders, T.L., Kurita, R., Nakamura, Y.,
Engel, J.D., Reddy, P., and Khoriaty, R. SEC23A rescues

IEAT 3

Publications

SEC23B-deficient congenital dyserythropoietic anemia type I1.
Sci. Adv. 7: eabj5293. doi: 10.1126/sciadv.abj5293. PMID:
34818036 (2021)

Domestic Conferences (Participants): 5

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 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 191
23-31 doi: 10.1016/j.ymeth.2020.04.007. Epub 2020 Apr 22.
PMID: 32334080. (2021)

Gurumurthy CB, O'Brien RA, Quadros RM, Adams J Jr,
Alcaide P, Ayabe S, Ballard J, Batra SK, Beauchamp MC,
Becker KA, Bernas G, Brough D, Carrillo-Salinas F, Chan W,
Chen H, Dawson R, DeMambro V, D'Hont J, Dibb K, Eudy JD,
Gan L, Gao J, Gonzales A, Guntur A, Guo H, Harms DW,
Harrington A, Hentges KE, Humphreys N,Imai S, Ishii H,
Iwama M, Jonasch E, Karolak M, Keavney B, Khin N, Konno
M, Kotani Y, Kunihiro Y, Lakshmanan I, Larochelle C,
Lawrence CB, Li L, Lindner V, Liu XD, Lopez-Castejon G,
Loudon A, Lowe J, Jerome-Majeweska L, Matsusaka T, Miura
H, Miyasaka Y, Morpurgo B,Motyl K, Nabeshima Y, Nakade K,
Nakashiba T, Nakashima K, Obata Y, Ogiwara S, Ouellet M,
Oxburgh L, Piltz S, Pinz I, Ponnusamy MP, Ray D, Redder RJ,
Rosen CJ, Ross N, Ruhe MT, Ryzhova L, Salvador AM, Alam
SS, Sedlacek R, Sharma K, Smith C, Staes K, Starrs L,
Sugiyama F, Takahashi S, Tanaka T, Trafford A, Uno Y,
Vanhoutte L, Vanrockeghem F, Willis BJ, Wright CS, Yamauchi
Y, Yi X, Yoshimi K, Zhang X, Zhang Y, Ohtsuka M, Das S,
Garry DJ, Hochepied T, Thomas P, Parker-Thornburg J,
Adamson AD, Yoshiki A, Schmouth JF, Golovko A, Thompson
WR, Lloyd KCK, Wood JA, Cowan M, Mashimo T, Mizuno S,
Zhu H, Kasparek P, Liaw L, Miano JM, Burgio G, Response to
correspondence on “Reproducibility of CRISPR-Cas9 methods
for generation of conditional mouse alleles: a multi-center
evaluation”. Genome Biol. Apr 7;22(1):99 doi:
10.1186/s13059-021-02320-3. PMID: 33827648; PMCID:
PMC8025318 (2021)

Tsukamoto S, Nakade K, Wakabayashi T, Nakashima K, Takami
M, Henmi Y, Kuramochi Y, Shimizu T, Arai Y, Takasaki M,
Noguchi M, Nakamura Y, Miwa Y, Hayashi Y, “Generation of
two ISL1-tdTomato reporter human induced pluripotent stem
cell lines using CRISPR-Cas9 genome editing” Stem Cell Res
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53102363 doi:10.1016/j.5cr.2021.102363 (2021)

Kulathunga K, Wakimoto A, Hiraishi Y, Yadav MK, Gentleman
K, Warabi E, Sakasai T, Miwa Y, Mizuno S, Takahashi S,
Hamada M, “Albino mice with the point mutation at the
tyrosinase locus show high cholesterol diet-induced NASH
susceptibility” SCIENTIFIC REPORTS 11:21827 doi:
10.1038/s41598-021-00501-5 (2021)

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 113:493 doi: 10.1007/s12185-020-03059-6 (2021)

Domestic Conferences (Invited)

—ERERCEENT O —F THIFIR T — R AR
AABRZECFER2022FEE A, HWE#, A1 3H18
H 2022 4

Domestic Conferences (Participants): 2

Microbe Division
Japan collection of Microorganisms

Journals in English or non-Japanese (Peer reviewed)

Shi W, Sun Q, Fan G, Sugawara H, Ohkuma M, Itoh T, Zhou Y,
Cai M, Kim SG, Lee JS, Sedlacek I, Arahal D, Lucena T,
Kawasaki H, Evtushenko L, Weir B, Alexander S, Dénes D,
Tanasupawat S, Eurwilaichitr L, Ingsriswang S, Gomez-Gil B,
Hazbéon M, Riojas M, Suwannachart C, Su Y; Vandamme P,
Peng F, Chen Z, Liu D, Sun X, Zhang X, Zhou Y, Meng Z, Wu
L, Ma J, “gcType: a high-quality type strain genome database
for microbial phylogenetic and functional research” Nucleic
Acids Res 49 D694-D705 (2021)

Kanchanasin P, Yuki M, Kudo T, Ohkuma M, Phongsopitanun
W, Tanasupawat S, “Nocardia terrae sp. nov., an actinomycete
isolated from soil in Thailand” Arch Microbiol 203 1071-1077
(2021)

Ochi K, Tokuda M, Yanagiya K, Suzuki-Minakuchi C, Nojiri H,
Yuki M, Ohkuma M, Kimbara K, Shintani M, “Oxygen
concentration affects frequency and range of transconjugants for
the incompatibility (Inc) P-1 and P-7 plasmids pBP136 and
pCARI1” Biosci Biotechnol Biochem 85 1005-1015 (2021)

Endoh R, Horiyama M, Ohkuma M, “D-fructose assimilation
and fermentation by yeasts belonging to Saccharomycetes:
rediscovery of universal phenotypes and elucidation of
fructophilic behaviors in Ambrosiozyma platypodis and
Cyberlindnera americana” Microorganisms 9 758 (2021)

Tourlousse DM, Narita K, Miura T, Sakamoto M, Ohashi A,

Shiina K, Matsuda M, Miura D, Shimamura M, Ohyama Y,
Yamazoe A, Uchino Y, Kameyama K, Arioka S, Kataoka J,
Hisada T, Fujii K, Takahashi S, Kuroiwa M, Rokushima M,
Nishiyama M, Tanaka Y, Fuchikami T, Aoki H, Kira S,
Koyanagi R, Naito T, Nishiwaki M, Kumagai H, Konda M,
Kasahara K, Ohkuma M, Kawasaki H, Sekiguchi Y, Terauchi J,
“Validation and standardization of DNA extraction and library
construction methods for metagenomics-based human fecal
microbiome measurements” Microbiome 9 95 (2021)

Suzuki-Hashido N, Tsuchida S, Sakamoto M, Hayakawa T,
Azumano A, Seino S, Matsuda I, Ohkuma M, Ushida K,
“Lactobacillus nasalidis sp. nov., isolated from the forestomach
of a captive proboscis monkey (Nasalis larvatus)” Int J Syst
Evol Microbiol 71 004787 (2021)

Ikeyama N, Sakamoto M, Ohkuma M, Hiramoto S, Wang J,
Tone S, Shiiba K, “Fecal microbiota perspective for evaluation
of prebiotic potential of bamboo hemicellulose hydrolysate in
mice: a preliminary study” Microorganisms 9 888 (2021)

Iino T, Oshima K, Hattori M, Ohkuma M, Amachi S,
“lodidimonas gelatinilytica sp. nov., acrobic iodide-oxidizing
bacteria isolated from brine water and surface seawater”
Antonie Van Leeuwenhoek 114 625-631 (2021)

Sakamoto M, Nao Ikeyama N, Toyoda A, Murakami T, Mori H,
Iino T, Ohkuma M, “Coprobacter secundus subsp. similis subsp.
nov. and Solibaculum mannosilyticum gen. nov., sp. nov.,
isolated from human faeces” Microbiol Immunol 65 245-256
(2021)

Ogata Y, Sakamoto M, Ohkuma M, Hattori M, Suda W,
“Complete genome sequence of Longicatena caecimuris strain
3BBH23 isolated from healthy Japanese feces” Microbiol
Resour Announc 10 €00282-21 (2021)

Tohno M, Tanizawa Y, Kojima Y, Sakamoto M, Ohkuma M,
Kobayashi H, “Lactobacillus corticis sp. nov., isolated from
hardwood bark™ Int J Syst Evol Microbiol 71 004882 (2021)

Maejima Y, lino T, Moriuchi R, Kushimoto K, Muraguchi Y,
Fukuda K, Nojiri H, Ohkuma M, Dohra H, Kimbara K, Shintani
M, “Fluviispira sanaruensis sp., nov., isolated from a brackish
lake in Hamamatsu, Japan” Curr Microbiol 78 3268-3276
(2021)

Saeng-in P, Kanchanasin P, Yuki M, Kudo T, Ohkuma M,
Phongsopitanun W, Tanasupawat S, “Actinoplanes lichenicola
sp. nov., and Actinoplanes ovalisporus sp. nov., isolated from
lichen in Thailand” Int J Syst Evol Microbiol 71 004921 (2021)

Kobayashi H, Tanizawa Y, Sakamoto M, Ohkuma M, Tohno M,
“Taxonomic status of the species Clostridium
methoxybenzovorans Mechichi et al. 1999 Int J Syst Evol
Microbiol 71 004951 (2021)

Kato S, Ohkuma M, “A single bacterium capable of oxidation
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and reduction of iron at circumneutral pH” Microbiol Spectr 9
e0016121 (2021)

Chen Y, Nishihara A, lino T, Ohkuma M, Haruta S,
“Caldicellulosiruptor diazotrophicus sp. nov., a thermophilic,
nitrogen-fixing fermentative bacterium isolated from a
terrestrial hot spring in Japan” Int J Syst Evol Microbiol 71
005014 (2021)

Kanno N, Kato S, Ohkuma M, Matsui M, Iwasaki W, Shigeto S,
“Machine learning-assisted single-cell Raman fingerprinting for
in situ and nondestructive classification of prokaryotes”
iScience 24 102975 (2021)

lino T, Shono N, Ito K, Nakamura R, Sueoka K, Harayama S,
Ohkuma M, “Nitrite as a causal factor for nitrate-dependent
anaerobic corrosion of metallic iron induced by Prolixibacter
strains” MicrobiologyOpen 10 €1225 (2021)

Gile GH, Taerum SJ, Jasso-Selles DE, Sillam-Dussés D,
Ohkuma M, Kitade O, Noda S, “Molecular phylogenetic
position of Microjoenia (Parabasalia: Spirotrichonymphea) from
Reticulitermes and Hodotermopsis termite hosts” Protist 172
125836 (2021)

Kobayashi H, Tanizawa Y, Yagura M, Sakamoto M, Ohkuma M,
Tohno M, “Clostridium zeae sp. nov., isolated from corn silage”
Int J Syst Evol Microbiol 71 005088 (2021)

Sa’ diyah W, Hashimoto A, Okada G, Ohkuma M, “Notes on
some interesting sporocarp-inhabiting fungi Isolated from
Xylarialean fungi in Japan” Diversity 13 574 (2021)

Sakamoto M, Ikeyama N, Yuki M, Murakami T, Mori H, lino T,
Ohkuma M, “Adlercreutzia hattorii sp. nov., an equol
non-producing bacterium isolated from human faeces” Int J Syst
Evol Microbiol 71 005121 (2021)

Kanchanasin P, Phongsopitanun W, Yuki M, Kudo T, Ohkuma
M, Nakashima T, Tanasupawat S, “Actinomadura violacea sp.
nov., a madurastatin Al-producing strain from lichen in
Thailand” Int J Syst Evol Microbiol 71 005126 (2021)

Tohno M, Tanizawa Y, Kojima Y, Sakamoto M, Ohkuma M,
Kobayashi H, “Lentilactobacillus fungorum sp. nov., isolated
from spent mushroom substrates” Int J Syst Evol Microbiol 71
005184 (2021)

Omokawa H, Kurosawa N, Kato S, Itoh T, Ohkuma M, Sakai
HD, “Complete genome sequence of a novel Sulfolobales
archaeon strain, HS-7, isolated from the Unzen hot spring in
Japan” Microbiol Resour Announc 10 e0058221 (2021)

Ogata Y, Sakamoto M, Kumar N, Ohkuma M, Hattori M, Suda
W, “Complete genome sequence of Megamonas funiformis
strain 1CBH44, isolated from human feces” Microbiol Resour
Announc 10 e0078521 (2021)

IEAT 3

Publications

Sakai H, Nur N, Kato S, Yuki M, Shimizu M, Itoh T, Ohkuma
M, Kurosawa N, Suwanto A, “Insight into the symbiotic
lifestyle of DPANN archaea revealed by cultivation and genome
analyses” Proc Natl Acad. Sci. USA 119 €2115449119 (2022)

Kuncharoen N, Yuki M, Kudo T, Ohkuma M, Booncharoen A,
Mhuantong W, Tanasupawat S, “Comparative genomics and
proposal of Streptomyces radicis sp. nov., an endophytic
actinomycete from roots of plants in Thailand” Microbiol Res
254 126889 (2022)

Igai K, Kitade O, Fu J, Omata K, Yonezawa T, Ohkuma M,
Hongoh Y, “Fine-scale genetic diversity and putative ecotypes
of oxymonad protists coinhabiting the hindgut of Reticulitermes
speratus” Mol Ecol 311317-1331 (2022)

Delgado G, Miller AN, Hashimoto A, lida T, Ohkuma M, Okada
G, “A phylogenetic assessment of Endocalyx (Cainiaceae,
Xylariales) with E. grossus comb. et stat. nov.” Mycological
Progress 21 221-242 (2022)

Shinkai T, Ikeyama N, Kumagai M, Ohmori H, Sakamoto M,
Ohkuma M, Mitsumori M, “Prevotella lacticifex sp. nov.,
isolated from the rumen of cows” Int J Syst Evol Microbiol 72
005184 (2022)

International Conferences (Invited)

Ohkuma M, “Sustainable development of JCM as a microbial
resource center over the pandemic era” ANRRC 2021
Conference (The Asian Network of Research Resource
Centers), Online, October 2021

Endoh R, “Exploring new yeast resources - lessons from
Japanese oak wilt -” 2021 Korea-Japan Joint Symposium on
Mycology, Online, October 2021

Ohkuma M, “Sustainable development of JCM and contribution
to microbial research community” WFCC and WDCM Global
Catalogue of Microorganisms Online Workshop, Online,
December 2021

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

F&AR%, “Uncultured fungus” & DFERT—eDNA D (k7% HiE
A B—"H K EH ¥ & %65 [ K 2 (The 65th Annual
Meeting of The Mycological Society of Japan) 4+ > = 1
8 H20214F

DHREELE, > 2T IV —T 1 T DI~ 1)V 7%
BEEN S B ERRDFRI~" 2RI T LRA R R
Mo g ReZ H % - H1 3% (Symposium on Observation and
Understanding of Post-Koch-Type Ecology) > 51> 7 H
20214
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Kato S, “Research and Resource Development of Diverse
Microorganisms in RIKEN-JCM" Tsukuba Conference
2021, online, September 2021

kR, "7 —F 7R AN Ty —aL sy ay HA
Archaea ff 7% 2 5% 33 [A] # 8 = (The 33rd Symposium of
Japan Society for Archaea) 4> Z-1> 72021 4

Domestic Conferences (Participants): 31

Integrated Bioresource
Information Division

Journals in English or non-Japanese (Peer reviewed)

Ross S, Suzuki Y, Kondoh M, Suzuki K, Villa Martin P,
Dornelas M, “Illuminating the intrinsic and extrinsic drivers of
ecological stability across scales” Ecol Res Vol.36 364-378 doi:
10.1111/1440-1703.12214 (2021)

Chen Y, Sakurai K, Maeda S, Masui T, Okano H, Dewender J,
Seltmann S, Kurtz A, Masuya H, Nakamura Y, Sheldon M,
Schneider J, Stacey GN, Panina Y, Fujibuchi W, “Integrated
Collection of Stem Cell Bank Data, a Data Portal for
Standardized Stem Cell Information” Stem Cell Rep Vol. 16
997-1005 doi: 10.1016/j.stemcr.2021.02.014 (2021)

Suzuki K, Nakaoka S, Fukuda S, Masuya H, “Energy landscape
analysis elucidates the multistability of ecological communities
across environmental gradients” Ecol Monogr Vol.91
doi:10.1002/ecm.1469 (2021)

Ninomiya Y, Kuriki S, Shiroishi T, Takada T, “A modification of
MaxT procedure using spurious correlations” J Stat Plan
Inference Vol.214 128-138 (2021)

Mizuno-lijima S, Nakashiba T, Ayabe S, Nakata H, Ike F,
Hiraiwa N, Mochida K, Ogura A, Masuya H, Kawamoto S,
Tamura M, Obata Y, Shiroishi T, Yoshiki A, “Mouse resources
at the RIKEN BioResource Research Center and the National
BioResource Project core facility in Japan” Mamm Genome
Vol.33 181-191 doi:10.1007/s00335-021-09916-x (2021)

Takada T, Fukuta K, Usuda D, Kushida T, Kondo S, Kawamoto
S, Yoshiki A, Obata Y, Fujiyama A, Toyoda A, Noguchi H,
Shiroishi T, Masuya H, “MoG+: a database of genomic
variations across three mouse subspecies for biomedical
research” Mamm Genome Vol.33 31-43
doi:10.1007/s00335-021-09933-w (2021)

Suzuki K, Abe MS, Kumakura D, Nakaoka S, Fujiwara F,
Miyamoto H, Nakaguma T, Okada M, Sakurai K, Shimizu S,
Iwata H, Masuya H, Nihei N, Ichihashi Y, “Chemical-Mediated
Microbial Interactions Can Reduce the Effectiveness of
Time-Series-Based Inference of Ecological Interaction
Networks” Int J Environ Res Public Health Vol.19

doi:10.3390/ijerph19031228 (2022)

Domestic Conferences (Participants): 9

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

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
NOXI1-derived ROS and oxygen determines the spermatogonial
stem cell self-renewal efficiency under hypoxia.” Genes Dev 35
250-260 (2021)

Ogura A, Matoba S, Inoue K. “Epigenetic abnormalities
associated with somatic cell nuclear transfer.” Reproduction 162
45-58 (2021)

Kobayashi Y, Tomizawa SI, Ono M, Kuroha K, Minamizawa K,
Natsume K, Dizdarevi¢ S, Dockal I, Tanaka H, Kawagoe T,
Seki M, Suzuki Y, Ogonuki N, Inoue K, Matoba S,
Anastassiadis K, Mizuki N, Ogura A, Ohbo K. “Tsga8 is
required for spermatid morphogenesis and male fertility in
mice.” Development 148 8 196212 (2021)

Loubalova Z, Fulka H, Horvat F, Pasulka J, Malik R, Hirose M,
Ogura A, Svoboda P. “Formation of spermatogonia and fertile
oocytes in hamsters requires piRNAs.” Nat Cell Biol 23
992-1001 (2021)

doi: 10.1007/s00335-021-09916-x. E

Kamimura S, Inoue K, Mizutani E, Kim J-M, Inoue H, Ogonuki
N, Miyamoto K, Thashi S, Itami N, Wakayama T, Ito A, Nishino
N, Yoshida M, Ogura A. “Improved development of mouse
SCNT embryos by chlamydocin analogues, class I and Ila
histone deacetylase inhibitors.” Biol Reprod 105 543-553
(2021)

Morimoto H, Ogonuki N, Kanatsu-Shinohara M, Matoba S,
Ogura A, Shinohara T. “Spermatogonial stem cell
transplantation into nonablated mouse recipient testes.” Stem
Cell Rep 16 1832-1844 (2021)

Mochida K, Hasegawa A, Shikata D, Itami N, Hada M,
Watanabe N, Tomishima T, Ogura A. “Easy and quick (EQ)
sperm freezing method for urgent preservation of mouse
strains.” Sci Rep 11 14149 (2021)

Akter MS, Hada M, Shikata D, Watanabe G, Ogura A, Matoba
S. “CRISPR/Cas9-based genetic screen of
SCNT-reprogramming resistant genes identifies critical genes
for male germ cell development in mice.” Sci Rep 11 15438
(2021)

Sun S, Yano S, Nakanishi MO, Hirose M, Nakabayashi K, Hata
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K, Ogura A, Tanaka S. “Maintenance of mouse trophoblast stem
cells in KSR-based medium allows conventional 3D culture.” J
Reprod Dev 67 197-205 (2021)

Mizuno-lijima S, Nakashiba T, Ayabe S, Nakata H, Ike F,
Hiraiwa N, Mochida K, Ogura A, Masuya H, Kawamoto S,
Tamura M, Obata Y, Shiroishi T, Yoshiki A. “Mouse resources
at the RIKEN BioResource Research Center and the National
BioResource Project Core Facility in Japan.” Mam Genome 33
1 181-191 (2021)

Hayashi E, Wakayama S, Ito D, Hasegawa A, Mochida K, Ooga
M, Ogura A, Wakayama T. “Mouse in vivo-derived late 2-cell
embryos have the higher developmental competence after high
osmolality vitrification and —80° C preservation compared with
IVF or ICSI embryos.” J Reprod Dev 67 197-205 (2021)

Hada M, Miura H, Tanigawa A, Matoba S, Inoue K, Ogonuki N,
Hirose M, Watanabe N, Nakato R, Fujiki K, Hasegawa A,
Sakashita A, Okae H, Miura K, Shikata D, Arima T, Shirahige
K, Hiratani I, Ogura A. “Highly rigid H3.1/H3.2-H3K9me3
domains set a barrier for cell fate reprogramming in trophoblast
stem cells.” Genes Dev 36 84-102 (2022)

Kanatsu-Shinohara M, Ogonuki N, Matoba S, Morimoto H,
Shiromoto Y, Ogura A, Shinohara, T. “Regeneration of
spermatogenesis by mouse germ cell transplantation into
allogeneic and xenogeneic testis primordia or organoids.” Stem
Cell Reports (in press)

Hasegawa A, Mochida K, Nakamura A, Miyagasako R, Ohtsuka
M, Hatakeyama M, Ogura A. “Use of anti-inhibin monoclonal
antibody for increasing the litter size of mouse strains and its
application to i-GONAD.” Biol Reprod (in press)

Matoba S, Kozuka C, Miura K, Inoue K, Kumon M, Hayashi R,
Ohhata T, Ogura A, Inoue A. “Non-canonical imprinting
sustains embryonic development and restrains placental
overgrowth.” Genes Dev (in press)

Domestic Conferences (Invited)
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FEDIRATHR, KBk 3 H 20224

Domestic Conferences (Participants):14

MR

Publications

Technology and Development
Team for Mammalian Genome
Dynamics

Journals in English or non-Japanese (Peer reviewed)

Chu S-L, Abe K, Yokota H and Tsai M, “Recurrent Neural
Network for monitoring mouse embryonic stem cell colony in
vitro using time-lapse fluorescence microscopy images”
Biomedical Engineering, in press.

Sugimoto M, Tada Y, Shichino S, Koyamatsu S, Tsumaki N and
Abe K, “Universal Surface Biotinylation: A simple, versatile
and cost-effective sample multiplexing method for single-cell
RNA-seq analysis” DNA Res. (2022) DOI:
10.1093/dnares/dsac017

Furuhata R, Imasaka M, Sugimoto M, Yoshinobu K, Araki M
and Arak, K, “LincRNA-p21 exon 1 expression correlates with
Cdknla expression in vivo” Genes to Cells Vol. 27 14-24
(2022).

Kamatani T, Hagisawa H, Yarimitsu S, Morioka M, Koyamatsu
S, Sugimoto M, Kodama J, Yamane J, Ishiguro H, Shichino S,
Abe K, Fujibuchi W, Fujie H, Kaito T and Tsumaki N, “Human
iPS-cell derived cartilaginous tissue spatially and functionally
replaces nucleus pulposus” Biomaterials Vol. 284 121491
(2022)

Chu S-L, Abe K, Yokota H, Cho D, Chen Y-H, Tsai M, “High
resolution U-Net for quantitatively analyzing early spatial
patterning of human induced pluripotent stem cells on
micropatterns” Accepted as a contributed paper for the 43rd
Annual International Conference of the IEEE Engineering in
Medicine and Biology Society (2021)

Yokota H, Abe K, Chang Y-H, Cho D, Tsai M, “Visualization
and quantitative analyses for mouse embryonic stem cell
tracking by manipulating hierarchical data structures using
time-lapse confocal microscopy images” Accepted as a
contributed paper for the 4 3 r d Annual International
Conference of the IEEE Engineering in Medicine and Biology
Society (2021)

International Conferences (Participants): 2

RS
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Activities in the RIKEN BioResource Research Center

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

Journals in English or non-Japanese (Peer reviewed)

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,
Hrabéde Angelis M, Justice MJ, King RE, Kiihn R, Lee H, Lee
YJ,Lloyd KCK, Lorenzo I, Mallon AM, McKerlie C,
MeehanTF Nutter LMJ, Oh GT, Pavlovic G, Ramirez-Solis R,
Rosen B,Ryder EJ, Santos LA, Schick J, Seavitt JR, Seong JK,
SkarnesWC, Steel K, Tamura M, Tocchini-Valentini GP,
Wardle-jonesH, Wattenhofer-donze M, Wells S, Willis BJ,
Wood JA, WurstW, The International Mouse Phenotyping
Consortium, TeboulL, Murray SA. “A resource of targeted
mutant mouse lines for5,061 genes”. Nature Genetics 2021, 53:
416-419.https://doi.org/10.1038/s41588-021-00825-y

Nakano T., Aochi H., Hirasaki M., Takenaka Y., Fujita K.,
Tamura M., Soma H., Kamezawa H., Koizumi T., Shibuya H.
Inomata R., Okuda A., Murakoshi T., Shimada A. and Inoue 1.
Effects of Pparyl deletion on late-stage murine embryogenesis
and cells that undergo endocycle. Developmental Biology 2021,
478:222-235. DOI: 10.1016/j.ydbi0.2021.07.003

Miura I., Kikkawa Y., Yasuda S., Shinogi A., Usuda D., Kumar
V., Takahashi JS., Tamura M., Masuya H. and Wakana S.
Characterization of single nucleotide polymorphisms for
forward genetics approach using genetic crosses in C57BL/6
and BALB/c substrains of mice. Experimental Animals 2021,
21-0181. https://doi.org/10.1538/expanim.21-0181

Hirata T., Kobayashi A., Furuse T., Yamada I., Tamura M.,
Tomita H., Tokoro Y., Ninomiya A., Fujihara Y., Ikawa M.,
Maeda Y., Murakami Y., Kizuka Y. and Kinoshita T. Loss of the
N-acetylgalactosamine side chain of the GPI-anchor impairs
bone formation and brain functions and accelerates the prion
disease pathology " Journal of Biological Chemistry 2021 298,
3:101720. doi.org/10.1016/j.jbc.2022.101720

Reviews

Sato Y., Tamura M. and Yanagita M. Tertiary lymphoid tissues:
a regional hub for kidney inflammation. Nephrology Dialysis
and Transplantation 2021, gfab212.

https://doi.org/10.1093/ndt/gfab212

lijima-Mizuno S., Nakashiba T., Ayabe S., Nakata H., Ike F.,
Hiraiwa N., Mochoida K., Ogura A., Masuya H., Kawamoto S.,
Tamura M., Obata Y., Shiroishi T. and Yoshiki A. Mouse
resources at RIKEN BioResource Research Center and the
National Bioresource Project Core Facility in Japan.

Mammalian Genome 2021, doi: 10.1007/s00335-021-09916-x
International Conferences (Invited)

Masaru Tamura, Progress report of technology development at
Japan Mouse Clinic. 2021 Asian Mouse Mutagenesis and
Resource Association (AMMRA)/Asia Mouse Phenotyping
Consortium (AMPC) Annual Meeting and Workshop on Mouse
Model Research in Taiwan, Web. 2021, May 28

Domestic Conferences (Invited)

FIRf B, A2 =y, SEHTBRC 20 AR &Y Y
B I+ A AV — AT BLERRFLA /—
> T RET IV O T - BRI AO PR ) Web
FilfiE 10 H 2021 4.
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Domestic Conferences (Participants): 6

iPSC-based Drug Discovery and
Development Team

Journals in English or non-Japanese (Peer reviewed)

Imamura K, Sakurai Y, Enami T, Shibukawa R, Nishi Y, Ohta A,
Shu T, Kawaguchi J, Okada S, Hoenen T, Yasuda J, Inoue H,
“iPSC screening for drug repurposing identifies anti - RNA virus
agents modulating host cell susceptibility”’ FEBS open bio 11(5):
1452-1464, DOI: 10.1002/2211-5463.13153 (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 Research
53:102274, DOT: 10.1016/j.scr.2021.102274 (2021)

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 89(6):1226-1233, DOI :
10.1002/ana.26047 (2021)

Kondo T, Banno H, Okunomiya T, Amino Y, Endo K, Nakakura
A, Uozumi R, Kinoshita A, Tada H, Morita S, Ishikawa H,
Shindo A, Yasuda K, Taruno Y, Maki T, Suehiro T, Mori K,
Ikeda M, Fujita K, Izumi Y, Kanemaru K, Ishii K, Shigenobu K,
Kutoku Y, Sunada Y, Kawakatsu S, Shiota S, Watanabe T,
Uchikawa O, Takahashi R, Tomimoto H, Inoue H,
“Repurposing bromocriptine for Af metabolism in Alzheimer’ s
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disease (REBRAnND) study: randomised placebo-controlled
double-blind comparative trial and open-label extension trial to
investigate the safety and efficacy of bromocriptine in
Alzheimer’ s disease with presenilin 1 (PSEN1) mutations”
BMJ Open 11(6): ¢e051343, PMID: 34193504 PMCID:
PMC8246358 DOLI: 10.1136/bmjopen-2021-051343 (2021)

Yada Y, Suga M, Shibukawa R, Sagara Y, Okanishi Y, Enami T,
Tsukita K, Kondo T, Imamura K, Sugihara G, Murai T, Inoue H,
“Establishment of induced pluripotent stem cells from
schizophrenia discordant fraternal twins” Stem Cell Research
55: 102504, DOI: 10.1016/j.scr.2021.102504 (2021)

Tan GW, Kondo T, Imamura K, Suga M, Enami T, Nagahashi A,
Tsukita K, Inoue I, Kawaguchi J, Shu T, Inoue H,“Simple
derivation of skeletal muscle from human pluripotent stem cells
using temperature-sensitive Sendai virus vector” J Cell Mol
Med 25(20):9586-9596, doi: 10.1111/jcmm.16899 (2021)

Suong D, Imamura K, Inoue I, Kabai R, Sakamoto S, Okumura
T, Kato Y, Kondo T, Yada Y, Klein WL, Watanabe A, Inoue H,
“Induction of inverted morphology in brain organoids by
vertical-mixing bioreactors” Communications Biology 4
(1):1213, 10.1038/s42003-021-02719-5 (2021)

Kondo T, Yamamoto T, Okayama K, Narumi H, Inoue H.
“Metabolites of soil microorganisms modulate amyloid
production in Alzheimer’ s neurons” Sci Rep.12(1):2690, doi:
10.1038/s41598-022-06513-z (2022)

Kondo T, Hara N, Koyama S, Yada Y, Tsukita K, Nagahashi A,
Ikeuchi T, Ishii K, Asada T, Arai T, Yamada R, Japanese
Alzheimer's Disease Neuroimaging Initiative (J-ADNI),
Alzheimer’ s Disease Neuroimaging Initiative (ADNI), Inoue
H, “Dissection of the polygenic architecture of neuronal AP
production using a large sample of individual iPSC lines
derived from Alzheimer’ s disease patients” Nature Aging 2,
pages125-139, 2022.2.17 DOI: 10.1038/s43587-021-00158-9
(2022)

Otsuka Y, Imamura K, Oishi A, Kondo T, Suga M, Yada Y,

B

Publications

using stem cell technology, 62nd Annual Meeting of the
Japanese Society of Neurology, Kyoto(Hybrid), May
2021

Inoue H, “Al drug discovery and diagnosis support with
ALS patient iPSC panel” 44th Annual Meeting of the
Japan Neuroscience Society/The 1st CJK International
Meeting, Kobe (Hybrid), July 2021

Inoue H, “iPSC-based translational research and
innovation for amyotrophic lateral sclerosis” Topic
symposium iPS cell technology bringing innovation to
therapeutic development for ALS, PACTALS 2021
NAGOYA, September 2021

Domestic Conferences (Invited)
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Shibukawa R, Okanishi Y, Sagara Y, Tsukita K, Tsujikawa A, 11 H20214 ;%2
Inoue H,“One-step induction of photoreceptor-like cells from ®
human iPSCs by delivering transcription factors” iScience 25 H BB, “FREBEDS/ LEHE iPSHIAHTZEh SEEAEST
(4)103987, 2022.4.15 DOI: 10.1016/j.isci. (2022) J LERRAT A0 B HARGEHE MRS, NAT Uy

REIfE, 11520214
Reviews

FE R VT d ST Bl O TR EER L 5
Imamura K, Kawaguchi J, Shu T, Inoue H.“Generation of 40 Rl HARFREE 2 A Mite 2, AV TV REAE, 11H
Motor Neurons from Human ESCs/iPSCs Using Sendai 20214
Virus Vectors” Neural Reprogramming, Springer, DOI:
10.1007/978-1-0716-1601-7_9 (2021) Inoue H. “Neurodegenerative disease research using

reprogramming data” RIKEN Symposium~Mechanistic
International Conferences (Invited) Insights into Neurodegeneratibe Disorders~, Online, 2 H

20224
Inoue H, “Drug discovery for neurodegenerative
disorders using disease-specific iPSCs” Symposium 02 BB CEBEHEHOPSHilaz v icdmERY: (ZEHA
Novel therapeutic approach for neurological disorders
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Domestic Conferences (Participants): 3

iPS Cell Advanced
Characterization and
Development Team

Journals in English or non-Japanese (Peer reviewed)

Shimizu T, Matsuo-Takasaki M, Luijkx D, Takami M, Arai Y,
Noguchi M, Nakamura Y, Hayata T, Saito MK, Hayashi Y.
"Generation of human induced pluripotent stem cell lines derived
from four DiGeorge syndrome patients with 22q11.2 deletion"
Stem Cell Res 61:102744 (2022)

Furukawa R, Hayashi Y, Kano H, Matsumoto J, Honda S, and
Hotta K. "Discovery of Effective Spectrum for Classifying iPS
Cells Taken with CARS Microscope" In Proceedings of the 15th
International Joint Conference on Biomedical Engineering
Systems and Technologies - BIOSIGNALS 28-235 (2022)

Borisova E, Nishimura K, An Y, Takami M, Li J, Song D,
Matsuo-Takasaki M, Luijkx D, Aizawa S, Kuno A, Sugihara E,
Sato T, Yumoto F, Terada T, Hisatake K, Hayashi Y
"Structurally-discovered KLF4 variants accelerate and stabilize
reprogramming to pluripotency.” iScience 25:103525 (2022)

Aizawa S, Nishimura K, Mondejar SG, Kumar A, Bui PL, Tran
THY, Kuno A, Muratani M, Kobayashi S, Sugihara E, Sato T,
Fukuda A, Hayashi Y, Hisatake K. "Early reactivation of
clustered genes on the inactive X chromosome during somatic
cell reprogramming" Stem Cell Reports. 17(1):53-67 (2022)

Ugawa M, Kawamura Y, Toda K, Teranishi K, Morita H, Adachi
H, Tamoto R, Hiroko Nomaru H, Nakagawa K, Sugimoto K,
Borisova E, An Y, Konishi Y, Tabata S, Morishita S, Imai M,
Takaku T, Araki M, Komatsu N, Hayashi Y, Sato I, Horisaki R,
Noji H, Ota S. "In silico-labeled ghost cytometry" eLife
10:¢67660 (2021)

Song D, Zheng YW, Hemmi Y, An Y, Noguchi M, Nakamura Y,
Oda T, Hayashi Y. "Generation of human induced pluripotent

stem cell lines carrying homozygous JAG1 deletions" Stem Cell
Res 57:102588 (2021)

Tsukamoto S, Nakade K, Wakabayashi T, Nakashima K, Takami
M, Hemmi Y, Kuramochi Y, Shimizu T, Arai Y,
Matsuo-Takasaki M, Noguchi M, Nakamura Y, Miwa Y,
Hayashi Y. "Generation of two ISL1-tdTomato reporter human
induced pluripotent stem cell lines using CRISPR-Cas9 genome
editing" Stem Cell Res 53:102363 (2021)

Kuramochi Y, Awaya T, Matsuo-Takasaki M, Takami M, An Y,
Li J, Hemmi Y, Wakabayashi T, Arai Y, Inoue J, Noguchi M,
Nakamura Y, Asaka I, Akimoto K, Saito MK, Hayashi Y.
"Generation of two human induced pluripotent stem cell lines
derived from two X-linked adrenoleukodystrophy patients with
ABCDI1 mutations" Stem Cell Res. 53:102337 (2021)

Reviews

Hayashi Y, Borisova E. "Disease-Focused Research Using Stem
Cells" Biomedicines 9:1643 (2021)

International Conferences (Invited)

Hayashi Y, “Research activities on Bioresources in the
COVID19 pandemic” Tsukuba Conference 2021, Online,
September 2021

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

PR, PRSI D SR TR T S I TR O
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Domestic Conferences (Participants):3

Next Generation Human
Disease Model Team

International Conferences (Participants): 2

Plant-Microbe Symbiosis
Researchand Development Team

Journals in English or non-Japanese (Peer reviewed)

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 Vol. 185 1381-1394
(2021).

Masumoto N, Suzuki Y, Cui S, Wakazaki M, Sato M, Kumaishi
K, Shibata A, Furuta MK, Ichihashi Y, Shirasu K, Toyooka K,
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Sato Y, Yoshida S, “Three-dimensional reconstructions of the
internal structures of haustoria in parasitic Orobanchaceae”
Plant Physiol Vol. 185 1429-1442 (2021)

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 Vol. 12 618245 (2021)

Fujii T, Minami M, Watanabe T, Sato Takumi Kumaishi K,
Ichihashi Y, “Characterization of inter-annual changes in soil
microbial lora of Panax ginseng cultivation ields in Shimane
Prefecture of Western Japan by DNA metabarcoding using
next-generation sequencing” J Nat Med Vol. 75 1067-1079
(2021)

Jhu MY, Ichihashi Y, Farhi M, Wong C, Sinha N, “LATERAL
ORGAN BOUNDARIES DOMAIN 25 functions as a key
regulator of haustorium development in dodders” Plant Physiol
Vol. 186 2093-2110 (2021)

Sato K, Uehara T, Holbein J, Sasaki-Sekimoto Y, Gan P, Bino T,
Yamaguchi K, Ichihashi Y, Maki N, Shigenobu S, Ohta H,
Franke RB., Siddique S, Grundler FM.W., Suzuki T, Kadota Y,
Shirasu K, “Transcriptomic analysis of resistant and susceptible
responses in a new model root-knot nematode infection system
using Solanum torvum and Meloidogyne arenaria” Front Plant
Sci Vol. 12 680151 (2021)

Ayukawa Y, Asai S, Gan P, Tsushima A, Ichihashi Y, Shibata A,
Komatsu K, Houterman PM., Rep M, Shirasu K, Arie T, “A pair
of effectors encoded on a conditionally dispensable
chromosome of Fusarium oxysporum suppress host-specific
immunity” Commn Biol Vol. 4 707 (2021)

Notaguchi M, Kurotani K, Huang C, Okayasu K, Suzuki T,
Ichihashi Y, Shirasu K, Higashiyamam T, Niwa M, “Discovery
of the interfamily grafting capacity of Petunia, a floricultural
species” Hortic Res Vol. 9 uhab056 (2021)

Suzuki K, Abe M. S, Kumakura D, Nakaoka S, Fujiwara F,
Miyamoto H, Nakaguma T, Okada M, Sakurai K, Shimizu S,
Iwata H, Masuya H, Nihei N, Ichihashi Y, “Chemical-Mediated
Microbial Interactions Can Reduce the Effectiveness of
Time-Series-Based Inference of Ecological Interaction
Networks” Int J Environ Res Public Health Vol. 19 1228 (2021)

Jathar V, Saini K, Chauhan A, Rani R, Ichihashi Y, Ranjan A,
“Spatial control of cell division by GA-OsGRF7/8 module in a
leaf explains the leaf length variation between cultivated and
wild rice” New Phytol Vol. 234 867-883 (2021)

Domestic Conferences (Invited)
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Publications
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Shinozaki Research Collaborative
Group

Journals in English or non-Japanese (Peer reviewed)

Bolortuya B, Kawabata S, Yamagami A, Davaapurev B O,
Takahashi F, Inoue K, Kanatani A, Mochida K, Kumazawa
M, Ifuku K, Jigjidsuren S, Battogtokh T, Udval G,
Shinozaki K, Asami T, Batkhuu J, Nakano T,
“Transcriptome Analysis of Chloris virgata, Which Shows
the Fastest Germination and Growth in the Major
Mongolian Grassland Plant” Front Plant Sci, 12 684987
(2021)

Fernando A, Selvaraj M, Ishitani M, Nakashima K,
Shinozaki K, Yamaguchi-Shinozaki K, “How utilizing the
genes involved in drought tolerance could tackle the
climate change-related food crisis?” Mol Plant, 14
1601-1603 (2021)

Kamiyama Y, Hirotani M, Ishikawa S, Minegishi F,
Katagiri S, Rogan C J, Takahashi F, Nomoto M, Ishikawa
K, Kodama Y, Tada Y, Takezawa D, Anderson J C, Peck S
C, Shinozaki K, Umezawa T, “Arabidopsis group C
Raf-like protein kinases negatively regulate abscisic acid
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signaling and are direct substrates of SnRK2” Proc Natl
Acad Sci U S A, 118 (2021)

Soma F, Takahashi F, Shinozaki K, Yamaguchi-Shinozaki
K, “Affinity Purification Followed by Liquid
Chromatography-Tandem Mass Spectrometry to Identify
Proteins Interacting with ABA Signaling Components”
Methods Mol Biol, 2462 181-189 (2022)

Urano K, Maruyama K, Koyama T, Gonzalez N, Inze D,
Yamaguchi-Shinozaki K, Shinozaki K, “CIN-like TCP13
is essential for plant growth regulation under dehydration
stress ” Plant Mol Biol, 108 257-275 (2022)

Kim J S, Sakamoto Y, Takahashi F, Shibata M, Urano K,
Matsunaga S, Yamaguchi-Shinozaki K, Shinozaki K,
“Arabidopsis TBP-ASSOCIATED FACTOR 12 ortholog
NOBIROG6 controls root elongation with unfolded protein
response cofactor activity” Proc Natl Acad Sci U S A, 119
(2022)

Maeda H, Takahashi K, Ueno Y., Sakata K, Yokoyama A,
Yarimizu K, Myouga F., Shinozaki K, Ozawa SI,
Takahashi Y, Tanaka A, Ito H, Akimoto S, Takabayashi A,
Tanaka R “Characterization of photosystem II assembly
complexes containing ONE-HELIX PROTEINI in
Arabidopsis thaliana” J Plant Res 135 361 376 (2022)

Reviews

Soma F, Takahashi F, Yamaguchi-Shinozaki K, Shinozaki K,
“Cellular Phosphorylation Signaling and Gene Expression in
Drought Stress Responses: ABA-Dependent and
ABA-Independent Regulatory Systems” Plants (Basel), 10 756
(2021)

Yoshida T, Fernie AR, Shinozaki K and Takahashi F, (2021)
“Long-distance stress and developmental signals associated

with abscisic acid signaling in environmental responses” Plant
J. 105, 477488 (2021)

o

e

% Kidokoro S, Shinozaki K, Yamaguchi-Shinozaki K,
“Transcriptional regulatory network of plant cold-stress
responses” Trends Plant Sci, (2022)
Kuromori T, Fujita M, Takahashi F, Yamaguchi-Shinozaki K,
Shinozaki K, “Inter-tissue and inter-organ signaling in drought
stress response and phenotyping of drought tolerance” Plant J,
109 342-358 (2022)
Domestic Conferences (Invited)
W 8, WY T =/ 2T ERIAS M B
69 [m HAARE P22 K% ( Online), 3 H,2022
Domestic Conferences (Participants):2
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Publicity Activities

B

HEEDDGEHY

Interaction with General Public

INAA)Y—ABEDES

VPiEEZELCTHRICCEREIRITSLD.

BERAEEICEDHTVET,

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.

PR BRCE% 1L 20 A S e Rz 8
Ceremony of RIKEN BRC 20th Anniversary

20214 10H 19H
54 B (Zoom Webinar., YouTube)
DOUXE B AR—IL 200

BERFBRCIZ, 2021 IR 20 HER WA E LIz, ZD
AEHEEDOBRELT, R 20 BAFEI s iER AT A
TR LE Lz,

USRIV T, 204ERI DB BRC Dz AT A RE L
LITHN L. BBIcaty2—EDBGRT %77 & Nk
DEREITIHLLEEIC, SBHIFBRCEEDIIICHESE
TV SMEDWTIREZ B RE LTz,

AXME B OKEEBREFRBE A T DNAT
REX TR S FETLEY, Frilant 1)L &G
SRS BRI EEE L, AV IA VIR THDITVE LT,
CORFTIEREZEICEM M DET, 1400 A& W5ELD
FiRICTHEE N2 EE L,

RIKEN BRC celebrated its 20th anniversary in 2021. As part of
the commemorative activities, the 20th anniversary ceremony
was held online.

At the ceremony, Director Shiroishi thanked everyone involved
and expressed his determination for the future development of
RIKEN BRC.

The ceremony was originally scheduled to be held in a hybrid
style at the Tsukuba International Congress Center, but it was
held online due to the rapid spread of COVID-19. Despite this
sudden change, the ceremony was viewed by a large audience
of approximately 400 people.

BESHRI/ ATV Y —AWREYI— |
BRC oM ERSAR =

ERRHEMAG Y2 —RBREDKRTF
Speech by Director Shiroishi

EEBRCERII 20 AFER R VY RI VL
RIKEN BRC 20th Anniversary Online Symposium

2021410 H20H~ 22H
>S54 Vi (Zoom Webinar)
HAGEDHA  Japanese only

B0 AEDRZHED—BRELT, 10A20. 21,
22HD 3 HENCHIZDEET VIRV T L INA AV —AH
BRI B mRIRE A S RN— gy | BEEF Y IA VB
THMLE LIz, COVYRYILIZ, 20 FHEENSHIHIC
HIzH, NAFVY—ADBFE - FitETHD. FIFET
EHBHILE OEREIC, B BRC DIEEINAZ LD <>
TWEE, SETLL RSN FUY — 2% F1EH Ui %2
ERIETWZEERZD, LWSBETHREINZEDTL
7zo ZFHIZZFNFNEZZY T 57— Z2H5, FHihos

HIV;.-% Rak=nBRC

SIMNCE 2001

._n;-cm::tm_sm&-cmmv 2OBEMATEEEDELET ’
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—ERTIEFERFBRC D PHIC X BNA AV Y — A HEADED
HAICDOWT, FHROFE M TREDHE)— RTS8
FHDFTRDBEHFHOMREFEZLTNZL, VIR TH
HENEL,

R VRYTLZ, HERTEEHPLETLEN, F1100
ANDBERENHO, HHS500 AL EDOSNE (DX 1500
N D, KBENOSIBIK TI5ckekbE L,

As part of our 20th anniversary celebration, we held a
commemorative symposium, "Life Science and Innovation
Driven by Bioresources," over three days on October 20, 21,
and 22, in a completely online format. The symposium was
planned to mark the 20th anniversary of RIKEN BRC, with the
aim of familiarizing researchers who are both developers,
depositors, and users of bioresources with the activities of the
BRC, and to encourage them to make better use of bioresources
and advance their research than ever before. Each day had a
different sub-theme, with the first part of the morning session
focusing on the efforts of BRC PIs in the bioresource business,
and the second part of the afternoon session featuring
presentations by leading researchers in their respective fields on
their latest findings.

Pre-registration was required for this symposium, but the event
was a great success, attracting approximately 1,100 registrants
and more than 500 participants each day (about 1,500 in total).

T L EYERR Y —-ARRT S~ P BRI BT SO N ERE W

L priih S gealp Re ML R BESLTARNT AREE LT . RAF TRERL Iy 7= 2
ST - L, B O S M T AR T i U - RN L TR L
SN TRAL DD TEONERTARL.E EEl. ELACRU igns R ADITMA
SRR RS S OEL TN R LSRN S S SR wi

RuSONNEOORHC, CRETOME DO SNE S METL S S0l SRRTTIAER N
BN IR O T, A, 10 L B SEIEEE, W 0 R
e R FEE T UL RS 10 L L (A=t TS T i L T B L
EN. WS- < NS L TREORE T, 3R AL T AN RENT TS Fr T 90T
SRR 2 I W ST RSN, SEETTT S ) M
I P i A oRadptglad | : |

R - M- el TEEET Fm EF

M S -
hita g . WRYY-AS
% ; BENATERE

— ..'E“k“'f«? I’*— Wl =R ARG =
u e AR Ee s e DO T mu2lmmnme
T WA o 1 L =l 1T 1

by
+ PEIT a1 S @ AMESE—

EHMERCET20ME RN 2L

W R LR T P

Y =R A== \20BELRRXA N\ b DHE) /
Announcement about 20th anniversary events for
BioResource users

Publicity Activities

IKYOTO STEAM 2022 B 77— VXT3
KYOTO STEAM 2022 International Art Competition

©202141H29 H~2H13H
O U Rt Z M il il —7

HE W - B 2E W L A WS B R - — LAY TKYOTO STEAM
2022 EIE7—brarXRyqvay WKW LE L, 7—T+
ARERE - RSN ISR — g VHIELTER %
BEL, £%95%, OARATHZ ARWEXDEEa XT77
2avTH, NEICTY M) —LEM¥ESE L 100 EOfE
M7 ORhE, 1107 —T 0 AN REFOHEY
IMEIRENE Uz, MY -MEY BT — LTS
FF— L) —F =T —T 4 AN TH 2 KB IS
DAz TS THIEARICEDDE L,

Plant-Microbe Symbiosis Research and Development Team
participated in the "KYOTO STEAM 2022 International Art
Competition". It is an unprecedented international competition
in Japan where artists, companies, research institutions, and
other organizations collaborate to create artworks that are
exhibited and awarded. Yasunori Ichihashi, team leader, was
involved in the creation process by providing materials and
knowledge to the artist, Yasunori Kawamatsu.

— =y - .
3 r . 3

To be in a radio program "Sience Express”

N N L
OY ALV A TIAT VLR (FM84.2 5F 4 DKIF)

KL DR R A ZAN T 2R R T VA HBM
MPATUR TIRAT LA (FM84.2 5F 4 DLIX) I iPSHll
I i R AT B R T — LM F— LU — X — DV A b
EUTHHELE L7z, BRCOTEHIR iPSHIfIC DN THIE A
— I TR WD HDE LTz,

Yohei Hayashi, Team Leader of iPS Cell Advanced
Characterization and Development Team, appeared as a guest
on "Science Express" (FM84.2 Radio Tsukuba), a science radio
program introducing research institutes and science museums in
Ibaraki Prefecture, and gave an easy-to-understand explanation
of iPS cells to middle and high school students and the general
public.

SUFBRDRF /
Radio recording
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Efforts to Foster Personnel

' FEFO O JW >

W & 8 [5] Wakate BRC Conference
8th Wakate BRC Conference

®20224E3H23H
OF V51 Bl
O 8 MIWBCHITEER

Wakate BRC Conference (WBC) (&7 = 5 JE Pl
AV IN—72 S0 HEE T NS BRC NDRHA Nk
T9, FIC 1 E#HESFLZHMBLTVET, SHED
WBC A T4 VL aDE Uiz, WIZERIRE Tz
T, FHERBENSLBNEEHEDE L, 71
TILETAFINT T | R Ty T—arD
JIINT JIZDOWNWT, DR T WVEEEDEEDIAE N,
T ZIVEIF = RARX =X B EBNEHDE
Ulzo TEXR120% L EOSIMHBH0ELT,

The Wakate BRC Conference (WBC) is a social event
run by non-PI members from laboratories. The WBC
holds a lecture meeting once a year. This year's WBC was
held online. Participants were invited not only from
research staff but also from administrative staff. The
program included easy-to-understand lectures on
"skill-building" and "presentation know-how," as well as
a technical seminar and poster presentation of research. In
total, more than 120 people participated.
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- Online Zoom meeting

Non-Technical
Skills for Scientists

Tip

improve your t _
presentation skills /An eéxample of
outcomes of WBC
152517210
I-minute Flash Talks
and Poster presentation

66

RIKEN BRC Annual Report 2021~2022



AMBERANDE#E >

WHZEEEFEIRE S Progress Report Session

EEE

Efforts to Foster Personnel

FiE

LF/ A BliE. U100V RFRNFRICBV T wIbRT7SXZ00

Speaker

Division

iPS R R AR T — A

D ZEREE. BHEREICELSBIEA N RAZENTS feh Zh . s
2021. 4.15 Retinoids rescue ceruloplasmin secretion and alleviate oxidative stress | Dan Song 'Pi (Se” AldvancesTCharactenzanon
induced by lipid accumulation in Wilson’ s disease-specific hepatocytes and Development Team
2021. 4.20 HERANY S LRIRBICH T B TRY RBIEECTFDRE HIZEE BT FERREME
Roles of mouse Y chromosome genes for sex spectrum phenotypes Shogo Matoba Gene Engineering Division
RAYONAF— LRI BT B2 Y TV ERRT _ F— - MRS T — s
2021. 5.27 |High-throughput option of amplicon sequencing library preparation for Shk KM ) Plant-Microbe Symbiosis Research and
plant root microbial community profiling IKie Kumai Development Team
2021. 6. 8 | BIEERIEL R—2—I TR fhie 2R EREMARE
Bright Bioluminescent Reporter Mice Toshiaki Nakashiba Experimantal Animal Division
2021. 6.21 | BHARZVINVBEDEELERDTA = EE BLFHHARE
Identification of Fluorescent Proteins based on their history Yoshihiro Miwa Gene Engineering Division
2021. 7. 6 |MEREMEIREDOMEHNE O & HREMRIERER
Continuous improvement of quality inspection for cell lines Michiya Noguchi Cell Engineering Division
MRMEL R—2—/ v oAV RICBITAIFENERTRALZON .
2021. 7.15 |k R 75T B FMRERE
Solution for the non-specific gene insertions in the cell differentiation | Koji Nakade Gene Engineering Division
reporter knock-in system
BAMREAREORRICERTATEEEIELT w 2 o
2021. 7.29 | Toward contribution to the development of intestinal microbiota 1&;&: KR ME%MﬂF’ﬁ%E
research Mitsuo Sakamoto Microbe Division; JCM
204 XS XS FEKRO BEBYIRIREEIT X T LRIPPSZR W R | Hpg o
| . .
2021. 8.26 | SRR o . Satoshi luchi SRR
Phenoty_pmg of Arabidopsis wild strains using an automated | & 242 Experimental Plant Division
phenotyping system, RIPPS Miki Fujita
INAA)Y —ZARRBEINCE S 577 )LL)V DR EL  #ilax . . .
2021.9. 2 EEAFALENMALIEBRESIVF 7Ly A ORF ok EE BT/ LENRERAT R B R F — s
* 7= < |Improvement of single-cell RNA-sequencing technique for phenotypic | Michihiko Sugimoto | | €chnology and Development Team
analysis of bioresources: A highly efficient cell multiplexing method for Mammalian Genome Dynamics
based on a universal cell surface labeling
N - AN 7=
20202 BRC YT T4 A b PHEREDSDHBTE mEET R o
2021. 9.9 |\what we can see from the access count data of BRC website in 2020 Keiko Kurihara [r)]i\?igirjne foresource fnformation
FHRASD ET IV IR OBIFEATENEEBARIN N OARBEENBIHT — L
2021. 9 30 | Development and behavioral-pharmacological analyses of a novel ASD | 21/ K& Technology and Development Team for
model mouse Tamio Furuse Mouse Phenotype Analysis: Japan Mouse
Clinic
202110, 7 | FEBERIA LA/ A FIC KB RRERERZE SHEF s L
Neurological disease research using disease-specific organoids Keiko Imamura IFSL-based Drug Uiscovery an
Development Team
5 - TR MRRETIVARREEF — L
2021.11. 4 BE%#/AU)ELE.%E. REF i Next Generation Human Disease Model
How will we shine light on the dark genome? Takanori Amano o
s — O s T\SE B N
2021.11.18 7'7}@1513:“:'5*&5.@1:%@%3& i *D% EERENIBERE

Solving issues of genetic quality testings in mice

Hatsumi Nakata

Experimantal Animal Division

FENTFHO D FJW >
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e

YAARFRST/ LMREDY —ADF RS LUORMHERE

Speaker

FI4E =

Division

REREMRAREE

2021.11.25 Lnnsapre)%l/?gi:é genome edited Arabidopsis resources at depositing Yukie Aso Experimental Plant Division
b MEMEEE (2517 DHhAETWNED) BIgEEROMFE LMD/
2021.12.16 |2 7 IeB BRI B T D

Development of the culture system to expand human hematopoietic
stem cells and its usage in RIKEN Cell Bank

Kazuhiro Sudo

Cell Engineering Division

BERDOBEEEDS/N\AF )Y —ARBENDEHR 1 7/ LRE R D

WAL SBEILTF Y —REFIBITRN 7 BIEFHRNBERE

2021.12.23 Hi;ﬁ-thréﬁgﬂhput option of amplicon sequencing library preparation -?-}Z?saushﬁda ﬁgfiﬂfjfi;fgimermg Division
for plant root microbial community profiling
Prolixibacter BHiE 2 FTEDHEBH S DEERERICIZEBHER . -

2022. 1. 6 |Iron corrosion with nitrite reduced nitrate by two novel Prolixibacter | £ X ﬁk%wﬁﬁyﬁgﬁfmhﬂ
species Takao lino Icrobe Division;
ROUARRBREEOTIES/ L —RBsLEEXRZ5/0%F
T HEE DRI — INB EER B TFERRINE

2022. 1.20

Epigenomic features of mouse trophoblast stem cells - Chromatin
structure that supports the placental nature -

Atsuo Ogura

Bioresource Enginnering Division

BERIFZAVY —RIERFE SAERRDOERR

HEBERERE

2022. 2.3 Integration of Bioresource Information using IT and Implementation EaEilliijJEda Integrated Bioresource Information
of the Cross Searchnes Bivisien
T SESEEE N . T—=< 575 — -

. %gﬁ&ﬁéﬁﬁm&%b EBRWEMRY ) — 2775y b T7+—LD - B - A A TR R — s

Development of a screening platform for useful microorganisms
using microdroplet technology

Megumi Narukawa

Plant-Microbe Symbiosis Research and
Development Team

BEREN IPSHRIRROMESIVA/ A FERWREE T ILOIEE

iPS B AT AR T — L

; : ! R ; s
2022. 3.17 | Development of disease models by blood vessel organoids derived Hidenori Ito iPS Cell Advances Characterization and
from patient-specific iPS cells Development Team
W7 L A1)1)—X Press Rerease
HXH 24~V =5 M8
Date Title Author Journal

RNAD A JV R DA PRE T BEEFEDETE Keiko Imamura, Yasuteru Sakurai, Takako Enami

—EHDORERGEABRNATA VAT LB EMEDZ M | Ran Shibukawa, Yohei Nishi, Akira Ohta, FEBS Open Bio
2021.4.7. HRIFBTEITEIY R AHNE B EE]|— Tsugumine Shu, Jitsutaro Kawaguchi, Sayaké 10.1002/2211-5463.13153

iPSC-screening for drug repurposing identifies anti-RNA virus Okada, Thomas Hoenen, Jiro Yasuda, Haruhisa

agents modulating host cell susceptibility Inoue

RATOINA T — IR D T b DHERED T F A% FIFE

— b MEMEMIBRET T — 2 DEFEFIRICH I SR
2021.4.29 | EEICEBR — Mitsuo Sakamoto, Moriya Ohkuma, etc Microbiome

Validation and standardization of DNA extraction and library

construction methods for metagenomics-based human fecal

microbiome measurements

TUIFIVDOBEN SFEDIBEZHER! Suzuki-Hashido N. Tsuchida S. Ha International Journal of

iy N = - , , Hayakawa T, . .

2021.5. 7 IZUMNFIVA  FHUT1R1&Em% Sakamoto M, Azumano A, Seino S, Matsuda I, | Systematic and Evolution-

Lactobacillus nasalidis sp. nov., isolated from the forestomach of | Ohkuma M, Ushida K. ary Microbiology 2021

a captive proboscis monkey (Nasalis larvatus) 10.1099/ijsem.0.004787

MEMERRORE L E R T EDHMFA Ecoloaical
2021548 | —IPIREEREOZET A NI IHES — Kenta Suzuki, Shinji Nakaoka, e oggraphs

Energy landscape analysis elucidates the multistability of
ecological communities across environmental gradients

Shinji Fukuda, Hiroshi Masuya

10.1002/ecm.1469
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HXH 214~V ZE MEES
Date Title Author Journal
EEATIRIAS A -V EERTEEVDTER TES| Chongyang Zhang, Shannon J. Clough,
3Lt Eku_e B. Adamah-Biassi, Miche_le H.
2021.7.2 | ~BEEG, ME. YHEHE. HETRILE—ERE— | Ko Mo, Tamo Fuuse, Shigehar Joumal of Pineal Research
Impact of endogenous melatonin on rhythmic behaviors, | Wakana, Yui K. Matsumoto, Kazuo 10.1111/jpi.12748
reproduction, and survival Okanoya, Randall L. Hudson, Tadafumi
L - - N Kato, Margarita L. Dubocovich,
revealed in melatonin-proficient C57BL/6J congenic mice Takaoki Kasahara
B THRERBILERTD CEBMEMDER Microbiology Spectrum
—EYIC R BHRBOF e E—mE— Shin i
< go Kato, Moriya Ohkuma
2021.9.2 |, Single Bacterium Capable of Oxidation and Reduction of Iron at 10.1128/Spectrum.00161-21
Circumneutral pH
ML TEMBI DY VD F RNA (pIRNA) (£&DT
TIEFHSFoNGT LT zuzara Loubalows, belons Fulkey Flp v Coll Biology
2021.9.6 | —/\ -7 A ! bt S iRNA # e L ! ’
ﬁg,ﬂ%%ggﬁf IV ERWTHEEERBRTOP # Michiko Hirose, Atsuo. Ogura, Petr 10.1038/541556-021-00746-2
{=7¥ Vi
Formation of spermatogonia and fertile oocytes in golden
hamsters requires piRNAs
BRERSM L AT IVANTE—EANT
%Fg%ﬁﬁﬂ@/lps HHRED S BAEFh A& {EICIFR I 53| YGhee Wan Tan, Takayuki Kondo, Keiko -
e Imamura, Mika Suga, Takako Enami, Ayako  Journal of Cellular and
2021. 9.14 | ~ 22 ERET o5 L Al ERZT 1|~ Nagahashi, Kayoko Tsukita, lkuyo Inoue, Mol lar Medici
m%mﬁ%ﬁﬁ%%T}D*ﬁé&&ﬁ]%ﬁﬂn’\@ﬂ}ﬂ Jitsutaro  Kawaguchi, Tsugumine Shu, oecu -ar edicine
Simple derivation of skeletal muscle from human pluripotent stem| |2 hica  Inoue 10.1111/cmm.16899
cells using temperature-sensitive
Sendai virus vector
t_"F@J?ﬁ?ﬂﬁi‘é%%E%)ﬂD?”:;?ﬁ%‘rﬁ'ﬁﬁﬂtlot’}%*aﬁbfc!i Dang Ngoc Anh Suong, Keiko Imamura,
ERAUANA VA /AR lkuyo Inoue, Ryotaro Kabai, Satoko
W 3 SERSE (D EAS, S — g s =sph | Sakamoto, Tatsuya Okumura, Yoshikazu  Communication Biolo:
2021.10.25 gégj;l/t/’f RREBOTMAE 2L —> 2> ERETIFE | M ayiki Kondo, | Yuichito. Yada, 101038/ 5008.02 109019
William L Klein, Akira Watanabe, Haruhisa !
Induction of inverted morphology in brain organoids by |ncl,l3e ! I b
vertical-mixing bioreactors
8 - 5 Evgeniia Borisova, Ken Nishimura, Yuri An,
p | ] = I " M . P
2021.12.15 5??%%%37%&%'%%?:%@% m‘;uﬂ:gfs:ﬂggy%eor?nDaCuﬁ?xrjg' gﬂrﬁﬂg ;%";%q%‘j © 2021103525
Structurally-discovered KLF4 variants accelerate and stabilize | Aizawa, Akihiro Kuno, Eiji Sugihara, Taka-aki % J-1sct. :
781 (@ (SN Ens ngto, Fumiaki Yumoto, Tohru Terada, Koji
el Eimriing) o) (Ll Yy Hisatake, and Yohei Hayashi
Masashi Ugawa, Yoko Kawamura, Keisuke
Toda, Kazuki Teranishi, Hikari Morita, Hiroaki
JERAD MBI IR T Al CRRICHIBIL. BHyfila% | fdach, Ryo Tamoto, Hiroko Nomaru, Kei "
e akagawa, Keiki ugimoto, Evgeniia gL ife
2021.12.21 ﬁﬁxa_%)ﬁﬁl"‘élaﬂ% Borisova, Yuri An, Yusuke Konishi, Seiichiro 10.7554/eLife.67660
In silico-labeled ghost cytometry Tabata, Soji Morishita, Misa Imai, Tomoiku : :
Takaku, Marito Araki, Norio Komatsu, Yohei
Hayashi, Issei Sato, Ryoichi Horisaki,
Hiroyuki Noji, & Sadao Ota
DPANNBICB I A HEEM T —F 7 DEBEEICRINFTEM Hiroyuki D. Sakai, Naswandi Nur, Shingo Proceedings of the National %
o022, 147 |7 —F7OBLWERERA A Kato, Masahiro Yuki, Michiru Shimizu, /Academy of Sciences of the i
- -1/ linsight into the symbiotic lifestyle of DPANN archaea revealed by | Takashi ltoh, Moriya Ohkuma, Antonius United States of America I
cultivationand genome analyses Suwanto, Norio Kurosawa 10.1073/pnas.2115449119 )
P
Masashi Hada, Hisashi Miura, Akie EE
RESLEESABATERENT T e e famie e
2021.1.18 | —BRBOMRIIBEICRELINIOIF /HEERES— | Watanabe, Ryuichiro Nakato, Katsunori Genes & Development -
Highly rigid H3.1/H3.2-H3K9me3 domains set a barrier for cell tFuiikiH_'L\yulirji %a:(segawlf, 'tt\kih'i\;p Sakgshli(—. 10.1101/gad.348782.121
[ a, Hiroaki ae, Kento Miura, Daiki
fate reprogramming in trophoblast stem cells Shikata, Takahiro  Arima, Katsuhiko
Shirahige, Ichiro Hiratani, and Atsuo Ogura
7/ LBRORRELL GBS 2 : Sakamoto K. Suzuk, RS, Mormoto K
~RRETE T/ LRE R RE BRI T 5FEZRAE | Wakimoto A, Mikami N, ishida M, ki N,  PLOS Biology
2021.1.19 |DAJIN enables multiplex genotyping to simultaneously validate | Hamada Y, Takemura M, Daitoku Y,

intended and unintended target genome editing outcomes

Tanimoto Y, Dinh TTH, Murata K,
Hamada M, Muratani M, Yoshiki A,
Sugiyama F, Takahashi S, Mizuno S

10.1371/journal.pbio.3001507
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WL X1)1)—X Press Rerease

et

&
Author

Journal

2022.2.17

iPSR—EMMFBEZ AW IVY N —EBIBK
—CDiP 77/ Oy -t LB EFERICAIS AR ES D
BT — R b

Dissection of the polygenic architecture of neuronal AB
production using a large sample of individual iPSC lines derived
from Alzheimer’ s disease patients

Takayuki  Kondo, Norikazu Hara4,
Satoshi Koyama,Yuichiro Yada,Kayoko
Tsukita, Ayako  Nagahashi, Takeshi
lkeuchi, Keniji Ishii, Takashi Asada,
Tetsuaki Arai, Ryo Yamada, Haruhisa
Inoue

Nature Aging
10.1038/s43587-021-00158-9

TIWYINAR—RiRR D FOELRICHEREZS
TIEHEYERRAHORE
~TEMAEE vs 7S A1 R BHSEHRDMEAISE

Takayuki Kondo, Tsuyoshi Yamamoto,

Scientific Reports

AU 228 | Aee Kaoru Okayama, Hideki - Narumi. {4 1038/541598-022-06513-2
Metabolites of soil microorganisms modulate amyloid
production in Alzheimer’ s neurondeletioncells from
chromosomes.
E b~ iPS fifah S DEMREESE S E ¥ull(<i Otlf,uklgy ﬁeikohlﬂr_fllamgra, Aki$ Qiﬁ,hi,
— S =T SRSE = LAETEE[C — akayuki Kondo, Mika Suga, Yuichiro ;
2022.3.29 AR Z RO D ERICHMLAE I BT EAATREIC Yada),l Ran Shibukawa, Yasge Okanishi, Science

One-step induction of photoreceptor-like cells from human
iPSCs by delivering transcription factors

Yukako Sagara, Kayoko Tsukita, Akitaka
Tsujikawa, Haruhisa Inoue

10.1016/j.is¢i.2022.103987
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WL LIHEEDTHDFEE Training to ensure safe operation

J09> L%

ZHEE

Efforts to Foster Personnel

REEAR

Program

BAHERB U B ENIREIIR
Initial education and training for employees working
with radiation

Participants

SR EEBEXIBICIIADFEDHDE
Employees scheduled to newly take up duties in
radiation controlled areas

No.of participants

214
21 participants

T v A RREEEIREVEE IR
Initial education and training for employees using X-ray
equipment

el Ty O RREBEZ BT 2 FEDHHE

Employees scheduled to use X-ray equipment

2%
2 participants

BEHREH N EEEBHFIIR
Secondary education and training for employees working
with radiation

gm%ﬁ%%ﬁ%ﬁﬁﬁélw7lﬁ§g%ﬂﬁ

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

1164
116 participants

B FHEBARBRREELRTIIR
Education and training for employees experimenting with
recombinant DNA

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

384
38 participants

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

HlclCEMRBEEE L IIRMBERIED
BRERLTHE

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

29%
29 participants

RN BERUAERME BB IR
Secondary education and training for employees
conducting animal experiments and animal caretakers

LEMIRBUHEERCEERME
All employees conducting animal experiments and
animal caretakers

1754
175 participants

BEAAREHE IR

Education and training in high-pressure gas safety

ISR BRDBRERIZTOFEDSBHE

Employees scheduled to handle liquid nitrogen

344
34 participants

N F =TT+ HEIIR

Education and training for biosafety

%ﬁgl:%#i%ﬁ% (FEREOBIRWVEDE) [CRET
)

Employees scheduled to newly commence
experiments with various biological interests and
reagents

394
39 participants

HMEMBEURE B EIE
Education and training for experiments involving
microorganisms

Tl cHENSEZRV RO FEDHHE
Employees scheduled to newly commence
experiments with experiments involving
microorganisms

204
20 participants

AN=ZNRETHHRARIRLEEINE
Education and training for research involving human
subjects

Frelc A (EFERERZEE) ZNRET HHZE
Z{15>%&

Employees scheduled to newly commence
experiments with research involving human subjects

124
12 participants

b N ESHIRRICRBHBHHE

Lecture on research ethics for human ES cells

t b ESHIREMEICREEEE

All employees scheduled to study in human ES cells

624
62 participants

. PE=EH O D JI>
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ZEEEDOHYHM~

' SEEF ShEmRbR

Initiatives in the Area of Safety Management

PRI SEAT Tl HHEE T OHEEZ LA B IWFLTEREN A,
BRED, fREHNCHDE, X D@yl Tabnsd ko
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.

1B FHERARRESEE

Safety management of genetic recombinant experiments

(1) BEEFHREZEERENE
WG TR Z ORI, FEAICKD, JEETE
IHSESFERYLE, EROTFHENROENTVET,
(2) Bf-FHBEARBRELEEER
WG EE, NHOEMREZ FZHEERICBVT,
ERNDEE I OVWTEREZITET,
2021 FEEARBEOMES : 221 (P1-P1A-P1P-P2-P2A)
(3) #HBEIEDREE
FEEFRH L, D B B NS IR L E
N BRI NFICOWTHEBIZZ#HLE T,
(4) KBRS - RIED =R
LB, FRBOILEE, -#EE, £RFOME
R OBER O 2 E AN EL TV 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.
e The number of approved protocols as of the end of FY
2021:22 (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. EREREE

Management of animal experiments

(1) EMOEERUEIRICREY 5561 - ARHEEEICHT
DI RBREFDRMICRE T HEKIEH
PRI HIX THAT 2 W95k I1Z. BB O
L RREERR B SENY B E 2 EYNC R S 7z
BDIART A GEARIEED) 2 WP L, MY E s
L TNET,
(2) BRBEEEES
WEgEETEI, SHROEMKE ZDRERITB VT,
FRIC 3R GEYR S Ek, 1ORE, SRR %

HiiE U, RR2A, AR S B R A 2y
NEMDORERZTET,

ILICHEEAE], FEREYOEM, FEMN. BE
AR FICEL, BEAEHAOBEA I OVTHE
SRR IR T O, BICAEREE S L TV ET,
02020 FEHC =% - FHMER

FERER S TEIE :10fF, BEEE o

B ST, W off. ok :off

(3) HBEFED LN

BV EE . BRAEHE N Y OB

FHITDWTCOEBE NS BEZHLET,
(4) BHERED A% - FESR

Bl R - ERICIS U RIS O IEREFE D8,

TEHANC SR - TR L TOE TS

(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 2020

Experiment reports: Appropriate 10, 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) EF¥R¥Est. 7/ Lfggt. ESEEHID
E MR OB, #7220 B FREHNCEED
EbNET, INSIEHORAICHEEZ L, R
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H GUEHR ) o8m,. AM. WAEREZTFZ2D
OEEDOE, MEETESOER, A~ 74+—LK-a
VMR UGRABOE SR E I THTEICHDET,
2) REEEEER
WFZEaH I O N ORI BRSO VT B,
W R, EMRENCR T A E MR N O DT
B0 EERTEEZZ IR EZRBEL T
ibd‘o
02021 FERIBEDREL : 2415
(3) #HBEIIFEDERE
WIEESE, IR R OISR 2 e s &
ZHLET,

(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 2021: 24

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

4 BEHRER
Management of high-pressure gas
(1) BEHRABEFR R
HEENAA)Y — A2 EHMZELTRTFET 57
O, WILEHRZ HOTHB R AR TRELTVE ],
CNERBANRILERZ MG T 2 7D LR (5
B ZiRiE L, EHICIER R CEIb =R O MR 24
SV, b ERELE (14 5) ZEH LTV E T,
(2) BEARAREZRZ
PR FFEMEH —FELEHE & UTHRIIR L0 ELED
FFAIZZT T B T, mHEAAMRZGEICEDE, R
LEPRHZRIHL TR T, RE R Z R,
fi%?ﬁm:%&b%fz&b\ ESHNCIRZ 2372 B LT
WEJ,

BIFERILERE (b)
BALESRET1E ()

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) REEEBHNURERZDD
HIAD 1~ 3OFBRCIZ, (L2, mHEAA )
SHEE R CMAEY 7 E DB 2 S BN 2 <,
RENFITFD HIREEZED, 8 1E R EH 2 F i
LTWES, Xz, WIEREY). ZEHDKEICOVTE
ERE L, BMIERERZT>T0ET,
2) %L
I 85 DL MR, R DR 2P OfERRE DT,
EIARNCIIZEE DR iz oL L bic, ZRDIeD
DX Z a7 )RR EEHRARICIDZ DR L DY
DA, HEERBEA, FEZEHERDOTZDDETE
R 2 EEL TR

(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. EXRDERMEHERDISHDEEN

Ensuring transparency of our activities

I BRC DFEXEEHFOERLINETORELZH> T
feizlckzEHMIC, RO S <Icid, FEEH L e
EHICBE T IR RS I AMOTHIESZ ML, 1§
BB R T RBBDHTOET,

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.

. SEEE S MR
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TEREIAS

Budget & Personnel Organization

FE

Budget (B3 /million yen)

OE=ZEZ(T% Governmment Funding for Operation 2,983

O/N\AF1)Y —ZARFBERA KR OEAMTBHEIA  User's Fee and Technical Training Fee* 172

ONEFE L TESEE, External Research Grants** 285

*SHBERE R, FY2021 achievement
CRIEREE TR

-
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FEEAE

Budget & Personnel Organization

A

Personnel Organization

OH3ERF  Developmental Research Staff 412
EEFHEENHZSE ~ Permanent Research Scientist 18
HHAE RIS~ Indefinite-term Employee 21
EERHIEENFFZCE  Fixed-term Full-time Research Scientist 29
{EHRHIIE R ENFIZSHE  Fixed-term Part-time Research Scientist 4
t5RIBETE S~ Special Temporary Employee 5
77 ZHIVA%v 7T/ Technical Staff 55
TVAZ b/ Assistant 8
ERR 245528 Special Postdoctoral Researcher 2
AERE T —F 77V T A b/ Junior Research Associate 5
TOERKE  Agency Staff 49
ZEmZEE / Visiting Sientist 47
HHME4 - BIZE4  Student Trainee * Research Fellow 12
¥75&5T - /\— M2 Outsourcing, Part-time Worker 97

O=EE ~ Administrative Employees & Tsukuba Safety Center Staff 60

(2022.4.1)

. -
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Activities in the RIKEN
BioResource Research Center

=

Evaluations

B BT 5T

p )Y —ABRHEER
o

Resource Committees

RIKEN B RC ZNENDNAZY Y — RIS B R /5 8 - BIRIC DWW T, fHlE IS - 5.
Every year, six Resource Committees offer evaluation and advice, and formulate proposals concerning plans and
strategies for each of the bioresources held by the RIKEN BRC.

> = A
LEax—ZBR
Review Committees
FHRHAR AR ONA A ) Y — ABLETIE S 7 0 F 5 LIRS 2 6B ORI L, 2~34F
T LICRHIE B E - 125
Every 2-3 years, the Review Committee evaluates the outcomes produced by six laboratoriesbelonging to th Key
Technology Development Division or the Bioresource Frontier Programs, and offer advice and formulate proposals.

NAF VY —=ZARRLZ2—T FINA T — AT DIb

BioResource Research Center Advisory Council (BRAC)

EWNNE#ESH L&Y Y —AMFEERE. LY 2 —FZERICK D MBRCOWEH M ZFM L. £
A—RicH LTS LS.

Consists of six international and domestic experts and the chairpersons of each of the Center’s s six Resource

Committees and a Review Committee, the RIKEN BRAC evaluates the BRC’s s activities as a whole, and
formulates proposals for the BRC’s director.

ST - S

Evaluation and Advice
HZAEE — https://web.brc.riken.jp/ja/reports
English — https://web.brc.riken.jp/en/reports

BT FINAFU—ADDIb

RIKEN Advisory Council (RAC)

® EWNNE#E L& 2—ACEREICK D PIFOTRE izl PERRICON L TRE,
RIMEN Consists of International and domestic experts and the chairpersons of the Advisory 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.

]

Evaluation and Advice
HZEE — https://www.riken.jp/about/plans_reports/evaluations/rac/

English — https://www.riken.jp/en/news_pubs/pubs/reports/rac/index.html

EES
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External Evaluation

| s

Evaluations

IRITITEUEN ST

Evaluation as independent administrative institution

BERERIM - 1/ N—2 3 V525

Council for Science, Technology and Innovation

E
i

RIKEN BRC Annual Report 2021~2022

77



@

Experimental Animal

2022.8

Tokyo
Hamamatsucho

Haneda Airport

Highway Bus (approx. 60min)

 Tsukuba

Airport Bus
“. (approx. 60min)

Keisei Line

Narita Airport

“e Tsukuba

X

Gene Engineering

Cell Engineering

TSUKUBA CAMPUS

Address: 3-1-1 Koyadai, Tsukuba, Ibaraki, 305-0074, Japan
Phone: +81-29-836-9111
Fax: +81-29-836-9109

KEIHAN’NA CAMPUS

Address: 1-7 Hikaridai Seika-cho Soraku-gun Kyoto-fu , Japan

Ll
Keihan’na

Experimental Plant

N

Microbe

RIKEN 2022-035






