(LR ISFR
INA)Y—ARE /72—

RIKEN BioResource Research Center

ﬁBRC Annual Report FY2022



I2HF BRC |
RATIHDAFRERD—DLLT
21 DS T ATV AD
HKECANBOBUE LIC
HEALEXT

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,
RIM=HN the BioResource Research Center will continue to embrace diverse challenges
B RC forthe global advancement of science.
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Bioresources are research materials essential for life science
and innovation. In January 2001, RIKEN founded BioResource
Center (BRC) at the Tsukuba Research Institute as a core
organization for the bioresource infrastructure in Japan. Since
its foundation, 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 and relevant information
associated with these bioresources. RIKEN BRC has become a
unique facility that collects bioresources developed primarily
in Japan and provides them to the world with the generous
support of the research community. RIKEN BRC has been
provided over 310,000 items since its foundation. These years
we have been providing approximately 15,000 items of
bioresources annually, to around 7,600 domestic institutions
and 6,300 overseas institutions. In addition to these services,
RIKEN BRC is 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, we changed the
Center’s name to “BioResource Research Center” (The
abbreviation is BRC as before). In line with this, we have further
strengthened research & development to promote bioresource
development and utilization. Today, 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. It is a critical responsibility of 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

a2 —RE&EE

Greetings

bioresources are being 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. These bioresources are
currently deposited at RIKEN BRC. Under such circumstances,
we expect that secondary bioresources newly developed by
the research community using bioresources provided by
RIKEN BRC will increase in the future. Therefore, we think that
ourimportant mission is to drive the circulation of bioresources
between RIKEN BRC and the research community through
collection and distribution of bioresources to stimulate the life
science and innovation. RIKEN BRC will continue to actively
collect, preserve, and distribute the cutting-edge and high-
quality bioresources newly developed by the research
community.

RIKEN BRC celebrated its 20th anniversary in 2021. We would
like to express our deepest gratitude to the research
community for its tremendous support to RIKEN BRC's
activities over the years. Under the three mottos of “Trust”,
“Sustainability” and “Leadership”, RIKEN BRC will strive to
further advance its important bioresource infrastructure and
contribute to the promotion of life sciences and innovation.
We look forward to your continued support for the operation
of RIKEN BRC.

RIKEN BRC Annual Report FY2022

05




FX-BR

Activities in RIKEN BioResource Research Center

06

T DR DIERR BRC

MEHREICBRBEINZNAAVY—RDBECE X —E.

—HBEDINBRENZEE L TWST®. BHICET 2EE A
(EE#HRSE) DBEICHE>TWS, EHBRC X, N1FUY—
RCHB T BEEN B HEEER BBRIICIT A>TV S,
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

TOTIIVRARARETEME) Y — ZER (Asian Mouse
Mutagenesis and Resource Association; AMMRA) . = 21—
AU MIIZABRELITIRNY —ROFAZRET /DD T
T EEZERE LT, 2006 FICFRILS NI, EH BRC &
CORIAYN—E LTEBHLTED, 2013 FITETITV
VU ZARRBEH >V —> 7 L (Asian Mouse Phenotyping
Consortium; AMPC) ¢ BRI THESEEERET TMEL I
% 13 Bl AMMRA-AMPC 2313 2021 £ 5 A 28 HICBZER
EREFMtL Y2 — (Bi) IC&DF S 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

TOTHREERL X —% v T—72 (Asian Network of
Research Resource Centers; ANRRC) &, 21 HiZIC&ITB3F
BRTRE R EYECEROF B EFHHEDO )Y — AR ORHE. &
FRMA/R—2a>ORE. TOTHIEORFORRE CRUK
ICHFBT7oT OEMWHAZOR . ZLTERBNICIEALE
DOERICEM TS BN LT 2009 & 9 BICRIISNT,

2022 FRFRT 15 OE CHIFEA S 119 O#ENSML T
&b, EHBRCIFE 2BKE (2010 F) ICBEVWTEEDH!
EICAKECEBT 7% ANRRC ICEWVWTHIDIAREIZ R
feLTW3, Fizoo 2012 FEN 5 2016 & F T/HER—RIt
va—k (REWLEHREE) H 2021 FH 5 2024 FF
THABREL Y2 —RI\BRZHD TS, 2022 FIZIFE
1BEIREZEHBRCHARA B >THE (71 VF
®) L. P77 - AT 19HEDU Y —IEBEH S
175 BDEMZHZ oo
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
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regions, improving relative positions of Asian countries against
those of European countries and the USA, and thus contributing
to prosperity of humankind. As of 2022 year-end, 119
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, RIKEN BRC made
a significant contribution to the effort of declaration of the
ANRRC Charter. Furthermore, Dr. Obata, the former 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 2024. In 2022, RIKEN BRC hosted the 13th
International Meeting (online format) with 175 participants
from resource institutions in 19 countries in Asia and Oceania.

®IMPC

ERNAH - PETYVIRFR @ L (ARG
FHEEEMER) OFREBIETIMOEAE LT20115F9
B International Mouse Phenotyping Consortium (IMPC) %'
RIS Nic, BFBRCIEFCNICEBE L. BRCEED S VR
DU L% 21T 57, IMPC DRERIC & DEGFHEEEDARRA.
KRRICE T 2EBROER. TNUIHSRIERRE. H350LEHE
HADHEMBEDRIFAORIHER. BICERERRERE
BBICX L TEALERZ 5 CHEBRFTIT %, 2022 FHR
£ 14 OE /#FO 24 HELSMBLTWVS (K)o
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 2022, 24 organizations in 14 countries/
region and involved in the IMPC (Figure).

O®MASC

SN AEYBEFICED 2 EREEOREHIF
Multinational Arabidopsis Steering Committee (MASC) h'ZE
51 L TE 7. $5IC 2001 £ & D BA%A S 717z The Multinational
Coordinated Arabidopsis thaliana Functional Genomics
Project (2010 Project) ICHWT. EBFFBRC &> O+ X+ X
TORGTFHERRCPTER DONA B OMEENT) Y —XR
ZERNMIRETZIICED. OV Y FOHEEICER
L TE7z 2011 FH 5 Id MASC D X ¥ N —IT/IRIES RE
BYIRREERN DD, 2024 FH SFEBFEDORBE R
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BRC on the global stage
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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. Masatomo
Kobayashi, the head of Experimental Plant Division has joined
the Committee. The Committee is now in charge of formulating
the next international decadal project that will start from 2024.

®ICLAC

International Cell Line Authentication Committee (ICLAC)
&, Rz AL AR ZMRII a =T D oHRY
BRI 202 FICRE LCERER TS 2, EH
BRC. K[E ATCC. ®EECACC. RAYDSMZ7Z&EDHF
11 yEoEXEMEA/NY JKEDSE L. SRR HEEL
TR ZMEII 2 =T A ICREIT B HDER—LR=TD
ER - BRAZEDEH:EIT o> TWVWB., £ Nature EEFICE
ERREFEHL. RIS 22T ANOBRFESEMEL T
EMLTW3,
In order to eliminate the use of misidentified cell lines from the
community, the International Cell Line Authentication
Committee (ICLAC) started its activity in 2012. Major cell banks
around the world such as RIKEN Cell Bank in Japan, ATCC in
USA, ECACC in UK and DSMZ in Germany are participating in
this Committee. The ICLAC has its own web page and is
disclosing the list of misidentified cell lines.

@ISCl and ISCBI

International Stem Cell Forum (ISCF) |&. #RRFFZEDE
DOHBRWEERHICESVWLREEZRIEL T, R 114
EHBML. 2003 ISR SNT-EREB TH 5. ISCF %
TICHEWT. SHEMEMAE (ES/iPS MRE) DIZERMT. IS
EMEFICEAT 2 HANGIZELCLERZ 2B LT,
International Stem Cell Initiative (ISCI) H'E&IZ T h. F 7=
ZEEMBRMREDO/N Y VBEDZ%EL % BMIC International
Stem Cell Bank Initiative (ISCBI) A‘3%3I &7z, HEHF BRC I
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MARC, Manjing
T, CAM-5U GRE, Surhou
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NSER

9
PCODODPE

&~ Phenomics
Agstralia

ISCI B2 TF ISCBI ICZ DR EZVD S5SE L. HEEEDOKR
HEE -RYFCLTARIZa=ZTrICREL. SHEER
MR ORER VIEELICEM L TW 3,

In order to accelerate the development of stem cell researches
by international collaboration, the International Stem Cell
Forum (ISCF) started its activity in 2003 with 11 countries as
the members. Under the supervision of ISCF, International
Stem Cell Initiative (ISCl) and International Stem Cell Bank
Initiative (ISCBI) were established in order to standardize
culture method and relevant technologies in the field of stem
cell research. RIKEN BRC is a member of both ISCl and ISCBI and
is contributing the field of stem cell research.

®WFCC

WFCC (World Federation for Culture Collections) (. #
EYk-BEBREZNRETBIEMERE VX — DL Fv—
L2223 YvEZRITZIEEFENRY FT—JBEELT
HEBE L TH D, FHHERD WDCM (World Data Center for
Microorganisms) &, EY) Y — X222 —PFDREM
EYRICET IBERELFEL TV, JIM 3L BT — 4
R T Z T 2ICL > T WDCM DOfERY — L OEBE RS
FARICHALTWVWS, e BEREVOT / LiETZzERME
% WDCM ZHLE LTEEBRE#HICEVWTH. ROEHDOM
YR ERETECETIM IBEML TV 3,
The WFCC (World Federation for Culture Collections) has been
acting as a network organization to promote and support
resource centers of microorganisms and cultured cells. A data
center of WFCC,WDCM (World Data Centerfor Microorganisms),
has set up to provide information about microbial resource
centers of the world and their resources. The JCM has
contributed to establishment and development of information
tools at the WDCM by providing various types of data. JCM is
also contributing the international collaboration of WDCM and
other resource centers for genome sequencing of prokaryotic
species by providing the largest number of sequencing strains.

RIKEN BRC Annual Report FY2022
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=5 SAKE () Atsushi YOSHIKI, Ph.D.

Sy rEEBE

U RMERL RIILOBEGFREDLBAICITONTED. EFOEFILEM L LT BRERREROER. £ ~ORR
BECRIDRBROLODSA ITFA IV AMRICEML TS, ERIVEREIZ. YUVIVY —XOEE=H LT
XEREE ST aFINNAF )Y —RFOT o~ (NBRP) OHEZHEEL LT, #HE - IR —XIIBZ 5. EBRAIC
LHEMOBVRERDETILY T RADONE - 77 - REEERZTV. BRAOMEEICREL TV S, T5IC, AR
TaZTa4MWMBETBVURRRERE - FHMEL. HRRRKEOREERICHELRMARZEHL TV 3,

Mice are widely used as animal models for humans and genetically modified at the organism level actively to contribute in life
science research for understanding higher-order biological phenomena, promoting human health and conquering diseases.
As the international hub and the core facility of the National BioResource Project (NBRP) by the MEXT for mouse resources,
Experimental Animal Division collects, preserves and quality-controls internationally unique and cutting-edge mouse models
that meet societal and research needs, and provides them to researchers in Japan and overseas. In addition, we develop and
evaluate mouse strains of high priority in the research community and develop technologies necessary for the quality control

at the highest global standards.

I/\‘»r:ruv—muy%-ﬁﬁ-ﬂﬁ-‘éiﬂ-ﬁf#

Collection, Preservation, Quality Control and Distribution

(MIIR)Y—Z2DINE

ERDOKE « FFEEEN S £ MNERETILE K EGFHE
HEfRIFY — L LT, BIEF/ v I 7T RI TR B -
HLR—— ZUEATELCFIRIEZEIREICT S Cre/loxP.
FIp/FRT. TET Y R T LR BN I RERME. 7/ LIRET Y
2B EEINELTWS, 2022 FEIL 265 R (41K 63 R
RAE 202 1K) mUE L RFH 9,777 Rz RE L Toe oo
NBRP T v h DB LT, v bHRRKEBEDREAE
BLUVDIEMBORRAEH S 31 B CREERE 9 K. HiE
FBF 167 K) #REL. RiT 9486 RRE NV I T v IRF
L7

QXTI RAVY—=ADRTE

FEOZVWIIRRRISER L LTHEFL. BEDDHWV
FRITECIFEBRMTE OEEICIDFEER - BFe L
TRIFZBZDICREL. RET 35/ LRBEZRICOVWTIE
BFREICEDMENLREREFZEREL TLWD. 2022 FEF
TICRET 9,283 RFEZE - BF CHREREL. BRKO—
= ERPE. RTZERED-OBBHREFR/NY I T v TH

;&‘:g% LTCQ
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REEROBREME SO 570, REMEYRE BTN
MBEREZHEL T BSRREEEZERL TL3, 2022
FEIF. MEMEMBEORER. FEIX VXD 107 % H'kz
ENERE - EREMTH oo 62 RIS LT, FEIEHEIC
£2FRLERBL. N FTHEEANBA LT, ELHNRER
ETIE. 530 R (16,715 #&F) DEGFEBRE. ¥—H—
BRFRERE (116 R 932 1K), loxP IRE (47 Rk
381 1K), FrtiRZE (47 R 381 1K) #RMEL 7o BE
L L7=PCR 7O MIO—)L (REt 2565 RiHk) CHEBIEY
DERLBBERELUEV I IHA DS QEL. BECmERE
FrvoP—hCED 160 REORERFRZECAE LT
7. ENACE2 /v o412 RX (RBRC11565) DEHE%Z
Zlr. TOME - IBEDZHIZTT XD SARS-CoV-2 DIMNE
1%E - PCRIEEDAHIZHEIL L 7=,

(4) IR —ZADEE

FHRARKOBRIZ. HETz IV~ (K1) BLUEE
B U R)Y — XD E MRV one-stop shop T — X R —
X International Mouse Strain Resource (IMSR) (K] 2) H'5
NEL.ERAOHEII 2 =71 OIREEEZZIT TV S,
REFRBIIEICERT T IOM. FIERE - BT, REK - #5
FOSERLIERT T XE LVIHESES - fB#% - DNA T 3,
CMETICEMN 686 HE. B 978 HEI 44 B DFIBEIC
ROAYY —ERMEL. 2022 FEIF) Y — REEHLS
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Experimental Animal Division

DY —XZMBLTMROHRIYINERINT. £ TH.
App BIGFICEETERINL 3 DOZEEEZHDE 2 HAT
JLYN1<—%&F (AD) EFJ)L (RBRC06344) |&.AD DF[A-
BEMTAZEETILE L TERATHRE I N 2022 F£E.
BHREBOZWVWRKE R 5Tz App BIZF L EHIC Psend
BLFICHEREMZ L3R AD EF )L (RBRC11518)
bR ERBL TULWS,

(1) Collection of mouse resources

We have collected unique mouse strains for human disease
models and gene functional analysis tools (gene knockouts,
fluorescent and luminescent reporters, conditional strains
containing the Cre/loxP, FIp/FRT, TET systems, and genome-
edited strains etc.) from universities and research institutions
in Japan. In FY2022, we collected 265 mouse strains (63 live
and 202 frozen strains) and archived 9,777 strains. As a sub-
facility of NBRP-Rat, we received 31 strains (9 vials of frozen
embryos and 167 straws of frozen sperm) from the rat core
facility at Kyoto University and the sub-facility at The University
of Tokyo for backup preservation in FY2022 and have archived
9,486 rat strains.

(2) Preservation of mouse strains

Mouse strains in high demand are maintained as live stocks,
while those in low demand are cryopreserved as frozen
embryos/sperm in liquid nitrogen in collaboration with the
Engineering Divisions. Rapidly
genome-edited strains have been efficiently cryopreserved as
frozen sperm. To date, we have preserved 9,283 strains as
frozen embryos/sperm. For risk reduction and long-term safe
storage, we have partially transferred each frozen strain to the
backup facility of Harima Branch.

Bioresource increasing

(3) Quality control of mouse resources
We have performed rigorous quality control through microbial

Pz BRC emmmmes. I.IIEE_RE‘ =

EXPERIMENTAL
AHIMAL DIVISION

BT FewBRC
FepeRr—r— =
== —— (= irms |
" SR AR s 1A B =
g | * BACAREWEEENT  TH RAGT T
o | B P
o e FEAN ERESSERTE
N, b . WS b AL S R LA L
WEREEATL R 0 R T i I seabimeny
et
 rrre ERREY B e
| Mo Besoiires for |

1 REBVIBRRET T JH A b (https://mus.brcrikenjp) kv JEIE

and genetic testing to ensure the reproducibility of the
experimental results. In FY2022, 10.7% of the deposited live
mice were positive for intestinal protozoa/pinworms. We
rederived and cleaned-up 62 strains by embryo transfer in the
barrier facility. For genetic quality control, we performed
routine genotyping PCR of 530 strains (16,715 samples) and
examined knockout- (932 samples of 116 strains), loxP- (381
samples of 47 strains) and Frt- (381 samples of 47 strains)
survey tests. We provided optimized PCR protocols for 2,565
strains and accurate genetic modification information on our
website. In addition, we self-checked our test results for 160
strains using the genotyping check sheet. Moreover, for a
newly deposited human ACE2 knock-in strain (RBRC11565),
we established a system of serologic and PCR tests for mouse
SARS-CoV-2 to maintain and provide them.

(4) Provision of mouse strains

Information on deposited mouse strains is disseminated
thorough our website (Fig.1) and the International Mouse
Strain Resource (IMSR) (Fig.2), a one-stop shop database of the
major international mouse resource institutions. We receive
provision requests from global research communities and
distribute live mice, frozen embryos/sperm, recovered litters
from frozen embryo/sperm or organ/tissue/DNA on request.
To date, we have distributed mouse resources to researchers at
686 domestic and 978 overseas institutions in 44 countries and
in FY2022, 64 outstanding papers were published from
resource users. Among them, the second-generation
Alzheimer’s disease (AD) model (RBRC06344), which carries
triple mutations the App gene that have been identified in AD
patients, has been used around the world as a standard model
on which to test potential preventive and therapeutic
treatments for AD, and became the most frequently requested
strain in FY2022. We also provide the third-generation AD
model (RBRC11518), which has mutation in both the App and
PsenT gene.

Intsnatisng] Mauss Strain Resowcs {IMSR)
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Fig.1 Top page of the Experimental Animal Division web site (https://mus.
brc.riken.jp)

Fig.2 Top page of the IMSR database (https://www.findmice.org)
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Activities in RIKEN BioResource Research Center

I 2022FE DR

Development of Technology in FY2022

(1) 5%k - BEHEE

V&) Y — 20 MmER £ FERREEZ BMIC. R—
LR= FTORBBNEREOREZR > T3, 2022 F
Bl SZLEa—FERD MSBDYTR] OREEZ 7 4.
) 2 k= D Moday’s model for human disease/Today’s
tool for functional analysis] Tld. £ MEREETIL 17 . &
LT BT — L 19 ERHFE LT 70 NBRP T K
EHMALT YRSy hNIHEE-BETZUY—IX%ER
A% TNBRP Mouse & Rat News (®3) %35 EIf. 14
DEFEZRH LT TNODOEHBERIG. FIBEORR. #
HEAVIRABRABECHIC. X—=)ILZa2—X& LT, FA
BICBARELTWS, S5 ARIZ a7 DN
FUY—RBEAMEERNIC. 2022 FEIZEAME S ¥
IC7—22HE (K4) L. ZOR. HADFEYFER
ICBVWTIE. BELFMEBERECHIC. N4 VY —XIZHE
374+ —TLEME - ERLE. £/, BRERICETS
Mg RICHBEBIICERDEATWVS, 2022 FEIF. IV
ARFABITARTF — L. FRKRFE. BBAKFE. 7/ LRE
FROEEL T ERIYBEREEERMHME (BEHEE
BAEME) ZhMEL. 2023 FE3 BT T v IX - S
FREE/ — b~ (FLH) ) T THED O DEFE - R
DEEZDEMEL T

(2) EIR%EHE

ORIV —ROEBRNNT#BEE LT, HROTI R
Y —2Fw ~7—72 (IMSR, International Mouse Phenotyping
Consortium (IMPC), Infrafrontier, International Council
Laboratory Animal Science (ICLAS), Asian Mouse
Mutagenesis & Resource Association (AMMRA), Asian
Network of Research Resource Centers (ANRRC)) | ##:H9

NBRP Mouse & Rat News

.
LINBRP ﬂaﬂc @ HBRP

GAD7 A4/ 7 #—LEir/ — I

Val.1 2022F0H

y ..

3 NBRP Mouse & Rat News (https://mus.brc.riken.jp/ja/mouse_and_rat)

Fig.3 NBRP Mouse & Rat News (https://mus.brc.riken.jp/en/mouse_and_rat)
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ICBELTW3, 2022 FEIEX. CN5DOTEHNBRI—TFT
DONHA Y TA Y FIFEMBINT B &I, ANRRC2022.
IMGC2023 Tld. RRE—HKZTolce Flee YIRARK
WEMRART — L. REBERAXZECHIZBEL TV
IMPC Tld. THETIC. /v I T T MESHIREEERULT 42
BLRFO/ v o7 NRRE. 7T/ LREREMZBWVT69
BLRFORKERR /) v o770 CRBRERIL. RENER
CHIZIMPC 7T 7H FASEERRL. IBELTWLS,

(3) EEH
ISTHAIOBERZETOY S LD, FEAFEZ RATREE
£33 TOKFBTFOHINAA T ) I —HEFROERE
sy ICBE L. BEEHREPRPELIELH L LIDHFRET
FILRTZADEL  REERICEAT3HREFEEZPEB LTV
3o

Sy IVY SRS MU= TNy () COERHAE
7 ) LRER T RADMENERE LV ECREREICET
B b, BLFMHBERECHICHELTWS, 7/ A
REZTBAVMERNLETTFRENY T RSN OREZE
MrL7zHb0T. ILZ ORL—> 3 ViEERWEIYTR
SREINDT / LAREICEL TERNDERFTRREITL.
e o) Y —BAROREPFBAEESZEEL TV
3o

(1) Information dissemination activity

To increase the visibility and active use of our collected strains,
we have expanded introductory and academic contents on
our website. In FY2022, we published 7 topics in “The Mouse of
the Month” in a mini-review format and introduced 17 human
disease models and 19 gene functional analysis tools in
“Today’s model for human disease/Today’s tool for functional
analysis” in a list format. In addition, we launched “NBRP
Mouse & Rat News” to highlight useful resources, which are

K4 F74EHEAMBEENFEAR (2022F6 H28H~308) 7—
B

Fig.4 Exhibition at the 74th Annual Meeting of the Japanese Society for
Cell Biology on June 28-30, 2022
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Experimental Animal Division

common or related to mice and rats in the collaboration with
NBRP-Rat. These updates, together with other news such as
user publications and newly deposited mouse strains, are
distributed to users as a monthly e-mail newsletter.

In FY2022, to promote the bioresource project to the research
community, we held an exhibition at five academic conferences
held in Japan. Among them, at the annual meeting of the
Molecular Biology Society in Japan, we planned and conducted
a forum on bioresources in collaboration with the Gene
Engineering Division. We also actively worked to disseminate
the appropriate animal experimental techniques with relevant
universities/research institutions/societies.

(2) International collaboration

As an international hub for mouse resources, we continuously
participate in the global mouse resource network (IMSR,
International Mouse Phenotyping Consortium (IMPC),
Infrafrontier, International Council for Laboratory Animal
Science (ICLAS), International Mammalian Genome Conference
(IMGC), Asian Mouse Mutagenesis & Resource Association
(AMMRA), Asian Network of Research Resource Centers
(ANRRCQ)). In FY2022, we participated in these regular meetings
either online or on-site, and did poster presentations at
ANRRC2022 and IMGC2023. For the IMGC project, in which we
participate together with the Technology and Development
Team for Mouse Phenotype Analysis and the Integrated
Bioresource Information Division, we have established
germline transmission knockout lines for 42 genes derived
from knockout ES cells and germline transmission-confirmed
founder mice with a deletion mutation for 69 genes using
genome editing technology. We appropriately disseminate
information on these strains, along with phenotype results,
through the IMPC website and distribute them to domestic
and overseas users.

(3) Domestic collaboration

We have participated in the “Tsukuba International Center for
Digital Biotechnology Project” of the JST Co-creation Support
Program with the core center of University of Tsukuba. We
have taken part in research and development for the
production and quality control of genome-edited animals.
We have also continually conducted collaborative research on
the production of mutant models using genome editing
technology, “Development and validation of a genome-edited
model creation platform” with The Jackson Laboratory Japan,
Inc. and Gene Engineering Division. 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.
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#EER 158k Shinya AYABE, D.V.M., Ph.D.
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FRER 47J35 Hatsumi NAKATA, Ph.D.
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@ KFRIFAZEE [Postdoctoral Scientist]
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O KRB EERE [Special Temporary Research Scientist]
1 EB4E Fumio IKE, Ph.D.

O R IBFERLEM [Special Temporary Technical Scientist]
S HLF Noriko HIRAIWA
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BN #2Z Kazuyuki MEKADA, Ph.D.
7ZH F7Z Kazuhiko SAWADA, Ph.D.

©® ZEEMZEE [Visiting Scientist]
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1R FEXF Ayako KAJITA
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B8 S=F Yukiko SEKI Hr1L| FF Hisako NAKAYAMA

KAIR T2 Chiharu 0kUBO  7]N1] 55 LA Chiimi OGAWA

IR U 3 & Hiromi SAKATA & H 5l Makoto ISHII
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SEEF B4 Naoki HIRANO LR BEZ Yoshitaka YAMASHITA
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18348 ME Yui YOKOSE %% Z2F Yasuko UENO

ZE|1| F# Makoto KURIYAMA
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Activities in RIKEN

BioResource

Research Center /

Experimental Plant Division

=5 /MR IEE (21 Masatomo KOBAYASHI, Ph.D.

Sy rEEBE

WK EDERRERZZBIDICHERET DIV ERTRBEETH D YR FOREIFREPCRIZG CHEKR
BRORBRRICE >TERRORETH B, HEFF2aFINAF)V—TFOP I+~ (NBRP) IZBML. WFED
RREY S O XFIAFLEFEOERREY S F AT/ TOBEF (K1), EYOEGTF. RUEMEEHRRY Y —
ADPNE - 777 - MBEE - BRUEXEZT o TS, ZLTHIRIZI a7 LEXRCOEBICLDEY U Y —X%7F

R LICHEERZEE L TABESOERNEGREBICEIRY 5.

Photosynthetic activity of plant is indispensable for the maintenance of global ecosystem. Thus, development of plant science
is an urgent priority for the solution of global problems on food and environment. Experimental Plant Division joins in the
National BioResource Project (NBRP) and operates resource projects on the collection, preservation, quality management and
distribution of the seeds of Arabidopsis thaliana and Brachypodium distachyon (Fig.1), plant DNA materials and plant cultured
cells. In collaboration with the research communities and industries, we are aiming to establish a research strategy that brings

continuous development of human societies by utilizing our resources.

I/wzuv—mu&;-ﬁﬁ-ﬂﬁ%ﬂ-ﬁﬂt

Collection, Preservation, Quality Control and Distribution

(M NALFVY—=XDOINE
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HRIELTC. PTHEEHERERFEEAAA LT EERE
(TF-GR) IF2FRHONEZTT Lice AUY —IFF LT
JLFAARLEFE—ICL3—BRNARRFERZANT
WBETHEMNEL<. BIERIZ 2 =5« COFERNEREF
N3, COEIFEAEETILEHE L TEETATLSY
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Q)N F VY —XDRTF

BEFUY—-IXDORFRE

INER ICIEFE L - BF R KB, EEDREETHREL. —
EHREICRERREITO TS, 2022 FELHF|SHE>
O« XF+X+HERR (K2). BEECHEEHRRADIETE
E{To7c0 SHMNAESITHEFOEBELITOT
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BERET - —IlLBERT Y —RDFEREFEZT>TWV
%, TOR. FEXEDSESNTEREAVSHILTIL—FD
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Experimental Plant Division

A NLF)Y—-2DREER

014 EEICEHLE-RBESEBICEADZAHICE DS, F5t
R UREFOKREZITV. RERBRT S CHRAEAR
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(1) Collection of plant resources

In 2022, we collected seeds of Arabidopsis mutant and
transgenic lines. Among them, Arabidopsis Transcription
Factor-Glucocorticoid Receptor (TF-GR) lines are unique
resource, since treatment of TF-GR plants with dexamethasone
can induce the transient expression of transcription factor
gene that was transformed in each line. Now all of the TF-GR
lines are preserved in RIKEN BRC to widely utilize this resource
in the plant research community. In addition, we collected
binary vectors that are useful for the transformation of
emerging model plant, Marchantia polymorpha.

(2) Preservation of plant resources

Hl Seeds

Seeds are stored at 4°C, 20% relative humidity. We continuously
operated and phenotype observation of
Arabidopsis natural accessions (Fig.2), individual mutants and

cultivation

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 B. distachyon.

H DNA

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

M Cultured cells

Cultured cell lines of model plants are continuously maintained

1 WFEORREYS O XFTXF () CBEFEORBREYI -
FAEDTY (B)o BLWEXIIHARLOFRO—DTH S,

Fig.1 A dicot plant Arabidopsis (left) and a monocot plant Brachypodium
(right) are experimental plants globally used for research. Short
plant height is an important feature for use in laboratories.

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
line was subjected to the genotype
characterization to confirm the absence of mishandling during

lines. Each cell

the maintenance.

(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. In 2022, we
started to distribute the Arabidopsis Transcription Factor-
Glucocorticoid Receptor (TF-GR) lines. Seeds of Brachypodium
Bd21 line are also distributed to the community (Fig.1).

Hl DNA

We distribute full-length ¢DNA clones of Arabidopsis,
Brachypodium, moss, poplar, cassava, tobacco, Chinese
cabbage, Thellungiella halophila and Striga hermonthica. The
Arabidopsis genomic DNA clones (TAC clone), transcription
factor (TF) clones, and vector DNA are also distributed.

B Cultured cells

Cell lines of model plants such as Arabidopsis, tobacco, rice,
and Lotus are distributed (Fig.3). Embryogenic callus of B.
distachyon was also provided to the crop research community.

(4) Quality control of plant resources

In accordance with the protocols introduced in 2014, we
characterize the quality of plant resources at deposition and
distribution. The results obtained are provided to the
depositors and recipients. In 2022, the collection, amplification,
preservation, quality control and distribution of plant
resources were implemented according to protocols using the
barcode system.

2 2O XTI T OBFERF. FERODEWRITTHECZ ML M
BREICHZHREDFET B0

Fig.2 Natural accessions of Arabidopsis. Not only plant size but also other
phenotypes such as stress tolerance are different among lines.
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Activities in RIKEN BioResource Research Center

I 2022FE DR

Development of Technology in FY2022
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(1) Collection of phenotype and genotype for
Arabidopsis natural accessions
In response to the rapid changes in the global environment,
Arabidopsis natural accessions that have adapted to various
environmental conditions attract plant researchers who aim at
contributing to global issues. We have propagated natural
accessions collected from the world with single seed descent
(SSD) method to establish isogenic lines, and numbers of
scientists in the world utilize this resource in their research. We
expect that collection of phenotype information from each
accession will support and accelerate user’s research. Thus, we
collaborate with RIKEN Center for Sustainable Resource
Science (CSRS) and utilize RIKEN Integrated Plant Phenotyping
System (RIPPS) for continuously monitoring the natural
accessions under various stress conditions.
In order to elucidate the genetic background of phenotypes
found by our users, characterization of whole genome
sequence must be another important subject. Together with
RIKEN CSRS, we successfully obtained the support from NBRP
Value Addition Subprogram and started genome sequencing
of 59 natural accessions collected in Japan.
The isogenic lines of Arabidopsis natural accessions are
crossed with standard lines such as Columbia and Lansberg
erecta to develop seed stocks of F2 generation for mapping
study. We also prepare pooled seed sets of natural accessions
for screening purposes. If user’s screening is successful, we
provide genotyping service to identify the line name of user’s
interest. We expect that phenotype and genotype information
will support users to utilize this valuable resource much.

(2) Upgrading of Exp-Plant Catalog

Web catalog is indispensable for resource business because it

mRFFP (trans-Golgi)

50 pm

3 EHARIYNIBICL > TIILTVEY RFE® k5 > XFEE TR L - Bk

Fig.3 Transgenic cell lines expressing fluorescent proteins that visualize cis- and trans-Golgi
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Experimental Plant Division

acts as an interface between the resource centers and users.
We have established Exp-Plant Catalog as the core database of
plant resources in RIKEN BRC and continuously updated the
resource information. During 2022 fiscal year, we added
following information to the Exp-Plant Catalog.
(@ Establishment of new catalog for Arabidopsis TF-GR line
(total 5,648 lines)
(@ Updating individual mutant line catalog (addition of 96
lines)
(3 Updating plant cultured cell line catalog (addition of 7
lines)
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Methods for culturing cells in vitro were first developed in the beginning of 20" 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.

TR B @

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.

18
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Collection, Preservation, Quality Control and Distribution
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Cell Engineering Division

(1) Collection of cell materials

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.
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.

In order to respond to the high demands of the life sciences
research community, we are enthusiastically collecting new
cell materials. For example, after iPS technology was developed
we have collected a huge number of iPS cell lines derived from
many patients suffering from many kinds of diseases (it is
called disease-specific iPS cells or patient-specific iPS cells). In
addition to the immortalized cell lines, we are collecting and
distributing human umbilical cord blood cells (non-cultured
cells) and human mesenchymal stem cells (short-term cultured
cells).

(2) Preparation and distribution of cell materials
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

arvekA-—)

1 STRZEEM, 4/ LsED short tandem repeat ZE % F]H L T
E ~MERBOE D E X ZHREE T SR E,

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.

The vast majority of 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 (Fig. 1).

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, almost all immortalized cell lines can be easily
cryopreserved, and thus it is a relatively straight forward
process to prepare such immortalized cell lines for immediate
supply. In reality, we culture cells in large quantity, aliquot
them into around 30 tubes, and cryopreserve them (Fig. 2).
Regarding the cryopreserved 30 tubes, they are immediately
available upon requests, i.e., basically we can deliver them
next week of requests. Thus, our service provides an essential
infrastructure for sustainable and rapid development of the
life sciences.

2 RILERREZ VYV, S OEEMRIIRICERRESZ >V DOF
THAKAMICRED ATETH 3,

Fig.1 STR(short tandem repeat) analysis is a testing method used to verify
human cell mix-ups by utilizing STR polymorphisms present in the
human genome.

Fig.2 Liquid nitrogen storage tanks. These tanks provide a means to store
almost all cultured cells indefinitely under cryogenic conditions
using liquid nitrogen.
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Development of Technology in FY2022
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(1) Collection, preparation, and distribution of
cell materials
(1-1) Collection
In response to requests from researchers wishing to deposit
cell lines, after concluding material transfer agreement (MTA)
we accepted deposits of general cell lines such as human
cancer cell lines, animal cell lines (derived from mice, rats, etc.),
and induced pluripotent stem cells (disease-specific iPS cells,
healthy control iPS cells). The collection results for the fiscal
year 2022 were 290 cases of general cell lines, 434 cases of iPS
cells, and 488 cases of umbilical cord blood samples, totaling
1,212 cases. As of the end of the fiscal year 2022, the cumulative
total number of deposited cells reached 18,187 varieties (Fig.
3).

(1-2) Preparation for immediate distribution
Under the quality management system based on ISO 9001
certification, we place deposited cells onto the supply line

Mutations in SOD1
Cell NO. Age Sex Exon Locus Coding
HPS0250 40s = 2 chr21:33036170 c.140A>G

Amino Acid Change  homo/hetero
p.His47Arg hetero

HPS0476 50s M 2 chr21:33036170 c.140A>G p-His47Arg hetero
HPS0485 40s F 2 chr21:33036170 c.140A>G p.His47Arg hetero
HPS0564 30s M 2 chr21:33036170 c.140A>G p.His47Arg hetero
HPS0059 40s M 4 chr21:33039650 ¢.319C>G p.Leu107Val hetero
HPS0558 40s M 4 chr21:33039650 ¢.319C>G p.Leu107Val hetero
HPS0251 40s M 5 chr21:33040855 ¢.430_434dup p.Leu145PhefsTer7 hetero
HPS0252 40s M 5 ¢chr21:33040855 ¢.430_434dup p.Leu145PhefsTer7 hetero

Mutations in TARDBP / ALS10 / TDP-43

Cell NO. Age Sex Exon Locus Coding Amino Acid Change  homo/hetero
HPS0290 50s M 6 chr1:11082494  c.1028A>G p.GIn343Arg hetero
HPS0292 60s F 6 chr1:11082475 ¢.1009A>G p-Met337Val hetero

X4 BEMUEAREESRE (61%) ARIPSHEBEICEVWTEELE
FREEEF (SOD1, TARDBP/ALS10/TDP-43) DZER,

Fig.3 Cartilage tissue induced from human mesenchymal stem cells
(which can differentiate into bone, cartilage, adipocytes, etc.). The
part stained purple is the cartilage tissue.
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Fig.4 Mutations in the causal genes (SOD1, TARDBP/ALS10/TDP-43) were
identified in induced pluripotent stem cells (iPS cells) derived from
61 patients with amyotrophic lateral sclerosis (ALS).
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Cell Engineering Division

(preparing them in a state ready for immediate delivery). In
2022 fiscal year, we have completed the necessary preparations
to make 50 general cell lines and 102 iPS cell lines, totaling 152
cell lines, immediately available for supply.

(1-3) Distribution

For all types of cell materials, we have consistently required the
MTA prior to their distribution. Additionally, for human cell
materials that fall within the scope of the national ethical
guidelines (such as human ES cells, disease-specific iPS cells,
etc.), we requested the submission of an approval certificate
from the ethics committee and an implementation permit
from the institution’s director. We verified the contents of
these documents before proceeding with the distribution. The
supply results for the fiscal year 2022 were 3,497 general cell
lines, 361 iPS cell lines, and 519 umbilical cord blood samples,
totaling 4,374 supplies.

(2) Expansion of cell types for cell bank business
(2-1) Cancer organoid

Traditionally, cultured cells were limited to two-dimensional
adherent cultures and suspension cultures. However, in recent
years, there has been a growing development of three-
dimensional culture systems derived from iPSCs and human
cancer cells, which are referred to as organoids. In the fiscal
year 2022, the RIKEN Cell Bank received its first request for the
deposition of human cancer organoid cells and accepted it.

(2-2) Patients’ blood bank

The Coriell Cell Bank in the United States provides a vast
number of patient-derived blood cells and fibroblasts for
various diseases, and researchers from around the world utilize
their services. With the aim of establishing a Japanese version
of the Coriell Cell Bank, a research plan (a cell bank project
plan) was formulated in the fiscal year 2022, and it obtained
approval from the ethics review committee at RIKEN. At the
time of its establishment, there is currently only one depositing
institution (collaborating hospital), but we plan to gradually
increase the number of hospitals in the future.

(3) Expansion of information regarding cell
materials

Diseases where disease-specific iPSCs prove useful are those
caused by genomic/genetic factors. However, the genomic/
genetic information of the disease-specific iPS cells currently
deposited is extremely limited. In the fiscal year 2022, an
analysis was conducted on multiple genes known to be
causative genes for 61 disease-specific iPS cell lines (derived
from 61 patients) with amyotrophic lateral sclerosis. The results
were published on the Cell Bank’s website to facilitate
utilization by users (Fig. 4).

X IN—HERK

Members

@ =& [Director of Cell Engineering Division]
FR#T S23K Yukio NAKAMURA, M.D., Ph.D.

O 55! UBEEHLEM [Special Temporary Technical Scientist]
FE{E B Kaoru SALIO

O EFEHRE [Senior Research Scientist]
E Ly B Takashi HIROYAMA, Ph.D.

® FiZE & [Research Scientist]
T H STEE Fumio KASAI, Ph.D.

© FIFEEHZE & [Research & Development Scientist]
7B FE Kazuhiro SUDO, Ph.D.

© _Li%F5EM [Senior Technical Scientist]
¥ 38 Michiya NOGUCHI, Ph.D.

© ZEEH5EM [Senior Technical Scientist]
B M Tsuyoshi FUJIOKA

© BAFELE [Technical Scientist]
JJE EIf Masanori HATORI, Ph.D.

o D}%E{H’&ké [Temporary Technical Scientist]
¥&7 JBE Michizane HASHIMOTO

® 7O =HIRA YT I [Technical Staff II]
ZEM &M Kanae KURITA
/NI BEEE saeri OGAWA
BEAT 1 F Naoko ISOMURA
AR FE sumie TOGAYACHI
7K A SEF Kumiko MIZUKOSHI
ZAFE E Megumi HONJO

® 7 XAk [Assistant]
=& BEF Yukari MIYAMOTO

© THMEL [Student Trainee]
I A5 Yusuke SEYAMA, M.D.
&3 18 Suguru HIROSE, M.D.

® JERE [Agency Staff]
12 T Junko NIIKURA
AL S2F sachiko UCHIYAMA
R $F Makiko SHISHIDO
=1L &0= Tomoji TAKAYAMA
B et Tatsuki FUKUDA
185 5 Makoto FUKUSHIMA
EH & & Motoyuki TAKEDA
& 1EF Masako HARA
=38 B3 Mayumi YOSHINUMA

) H Z=#&F Naoko OKADA
#2114 ZZF Takako SUGIYAMA
B3 S5 Hiroshi ISHII

F L 47 Jun INOUE

INEFA BYSE Narumi ONOGI
VT 4\7Z Kimihiko KONDO
=+ BIF Noriko TAKAI
RB #&F Ayako MORISHIMA

® /N— kXA < — [Part-time Worker]
LI E3E Naomi YAMAGUCHI  A<fF B&3E Harumi MURATA
A A Fumiyo OHTA

RIKEN BRC Annual Report FY2022

21



22

FX-HR

Activities in RIKEN

BioResource

Research Center /

B FMH

Gene Engineering Division

Sy rEEBE

FRE

=5 =85 (£ @) Yoshihiro MIWA, Ph.D.

IRFEQBREMIAERNOAELICED. £ B LUVBLXOEY O K GEGERNBR SN, REHTH DEIF ATTRE
BEGFMENBREE INTWVS, HETIE. £ b 8. MEMS LUV ML IBEROEED DERGETRTMEE
ANAOHEIZ 2 =T+ HhSINEL. BRAREEEXTL. RBOBREMEZERLAEBEOSVIHZEME C L TER
FHCIRELTWD, Foeo NAF VY —ROFFRREEDT-HDOAERFEZEML TLD., CNEDFEEICELD. BRED
SEAFEFTORLEVWAFOMEREORBICEM IS cZBEL TV,

Enormous amount of genome information of human and various organisms has been accumulating due to the dramatic
improvement of the DNA sequencing ability, therefore, cutting-edge and ready-to-use genetic materials are essential in life-
science researches. The Division collects important and valuable genetic materials of human, animal, microbe and virus
origins developed in Japanese and international scientific community, and distributes them 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 the innovative research as well

as the basic academic research.
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Collection, Preservation, Quality Control and Distribution
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Gene Engineering Division
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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 204,480 scientific papers and
have asked about 1,590 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. By continuous support from the scientific
community, genetic materials have been accumulated to a
total 3,814,809 items by this fiscal year.

(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

i ','

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) Distribution of Genetic Materials

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

R B{LPHRAMBRC BEFHENES ;|

BIEFHRZREEL !, :

1 ATHBEZ A LTEmSARE S AT LOBRRIC DO WTRRN L7-EhE % YouTube IZRRAL 72

Fig.1 The video introducing development of Al-based system for searching resource-developing

papers was uploaded on youtube
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Development of Technology in FY2022
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> /N U & StayGold (Hirano, M. et al.,, Nat. Biotech. 40 (7):
1132,2020) D 10 #kIFFEELEL. FFEBESLICEZD
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(2) BZFVY—ADiEH

SEEIE. BERND 428 #EEICXT L T, G5 T 1056 £D
RBHETofco BHTH. ¥/ LRy NT—o 7OV ~E
b cDNA U O—>EDOREN) Y — 2DOREEREIEDZ
hotce HEWT, AX=IU Y —=ILDOUY—IHEL, &
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REICEU DWW, THICIE. B=FEeiBick RS
NIELYFIAINARGZ— JO—Z V7 RELFEIERD
ToDDRIZ—, MEW / LDNA, BEISELZV/INY
BOPREEYRILES A —F I >THETES AD
AT L O-YDEEHNS . UETHSEE DT,
HETRHELTWA. F/E#9 1,000 FOEGFIY —IAD
S5 BANDRBIIFAEN30% THZH. &5< 307
MBOREIC LD 2022 FE 132021 FEICHWTH15% T >
foo

StayGold, highl

hotostable GFP substantially less
. photobleaching

-

Ernission

[ target protein luﬁﬁ" HI [ target protein . existing FP I

tirme
P fade over time

2 RE|WU Y —X 1 BEBLICK VWIIREY R > /U E StayGold
Fig.2 Representative genetic resource 1: new photostable fluorescent
protein StayGold
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(1) Collection of genetic materials

We collected 333 new genetic resources through 38
depositions. Some of highlights of deposited bioresources in
this fiscal year are as follows: sixty five autophagy analysis
resources by Dr. Noboru Mizushima’s laboratory of The
University of Tokyo; 40 genes related to carotenoid biosynthesis
by Dr. Norihiko Misawa’s laboratory of Ishikawa Prefectural
University; 23 bioimaging tools by Dr. Takeharu Nagai’s
laboratory of Osaka University and 27 bioluminescent protein
genes by Nobuki Sakurai’s group of JNC Corporation. 10
genetic resources of novel photostable fluorescent protein
StayGold which were deposited from Atsushi Miyawaki’s
group of RIKEN CBS, had high attention and immediately

No GFP fluorescence GFP fluorescence
Organelle A Organelle A
GFP 11 : .
7B K
- GFP 1-10 {P
Organelle B Organelle B

Split-GFP probes for detecting inter-organelle interactions

3 KRMVY —R2:FNHRZAVZI b A F2AIRET S
Split-GFP 70— 7

Fig.3 Representative genetic resource 2: Split-GFP probes visualizing
organelle contact sites
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Gene Engineering Division

linked to many distributions. As resources for human
pathogenic viruses, we continuously 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.

(2) Distribution of genetic resources

In this fiscal year, the division distributed 1056 genetic
resources to 428 organizations the request for comprehensive
resources such as Genome Network Project Human cDNA
clones were the most frequent. The next was placed by the
imaging tools, especially 70 resources of new photostable
fluorescent protein StayGold were distributed in short term.
Lentivirus vector plasmids developed by the late Hiroyuki
Miyoshi, cloning and gene expression vectors, microbial
genomic DNA, and controlled protein degradation system
with plant hormone, auxin (AID) were also frequently
distributed and accounted for about 80% of the total number
of distributions. The number of overseas provisions was about
30% every year, but probably due to the COVID-19 pandemic,
only about 15% were provided in FY2022 and FY2021.

(3) Development results

To strengthen the quality inspection system, high throughput
sequencers (HTSs) for short read and long read sequencing
were introduced. Many sequence analyses revealed that public
nucleotide sequence database of NCBI contains many errors
and to introduce the fact the Director was invited three times
as a guest speaker.

We have started to developed Al-based systems to search two
kinds of papers, resource-developing papers reporting
development of new genetic resources and resource-using
papers reporting the results of experiments using distributed
genetic resources for rapid and efficient operation of deposit
and distribution procedure. The Al based system-developing
project was accepted by Fundamental Technology Upgrading
program of National BioResource Project.

To proceed development of new genetic resources forimaging
extracellular matrixes like collagens, the division has started
wide collaboration with domestic researchers who formed a
research group. This group applied to the MEXT and accepted
in the new Grant-in-Aid for Transformative Research Areas
“Multi-modal ECM”.
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AE BXtD (%) Moriya OHKUMA, Ph.D.

Sy rEENE

LR EIZ. JCM (Japan Collection of Microorganisms) & LT 1981 FICRKEUR. AR IZI 2 =71 —OEH%E
BN LT - 7—F7 - BEHOZSHAMEYREZHRE L. BICHRBEOBROOICHEEFE OBV RBCER

YV —XOBEEPHENORGDE - AERM. HEWEY - BEEMEY OB « BTRNTL COEENLMEY ) v —
AEEDHERFE DT> TS,

Microbe Division in RIKEN BRC has been collecting, preserving, and distributing microbial cultures of bacteria, archaea, and
fungi, since established as Japan Collection of Microorganisms (JCM) in 1981. Our mission is contribution to scientific
communities with microbial resources useful for researches related to environmental and human health issues as well as for
general microbial studies, aiming the world-highest level of service. 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 symbionts and yet-uncultured microorganisms.

I/\‘»r:ruv—muy%-ﬁﬁ-ﬂﬁ-‘éiﬂ-ﬁf#

Collection, Preservation, Quality Control and Distribution

HEIZ. BN OHERFE OB ZIBEL DD FiT - B
BORBICEMT Sz L. ZBOMEYOUY —R
BeERZzHELTVWS, FoafINIAUVY -0
DU b0 TRRHEY) OFRAISEEYE L THERL
TW3,
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EH O SBERBMEYEHIEEL TVE I LICL S,
BAMEYBOZE) Y —INYRICEHEINTED. £
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2) MEMMEORE - REEE

INE L7=EwkIZ. £8. BA. B—MICOWTHRIEL
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MEMMEIFERE
Microbe Division (RIKEN BRC JCM)

JCM collects, preserves and distributes microbial strains
representing a wide variety of microbial species, with the aim
of contributing to the advancement of science while grasping
trends in research in the world. JCM has been engaged in the
National BioResource Project of Japan as a core facility of
“general microbes”.

(1) Collection

JCM annually accessions a large number of microbial strains
deposited by researchers in various countries. A typical feature
of the JCM collection is abundance of “type strains” as
standards of microbial species. JCM has received the reputation
foraworld-leading microbial resource center with the holdings
of type strains of bacteria, archaea, and yeasts. Type strains are
well characterized physiologically and genetically, and
therefore are excellent and valuable microbial resources for
research. Microorganisms are characterized by their functional
diversity due to the presence of a wide variety of species, and
JCM greatly contributes to the conservation of biological
diversity.

(2) Preservation and quality control

On receiving a deposited strain, JCM extensively checks its
viability, purity, and authenticity. Over 10% of strains deposited
to JCM every year unfortunately found to be unacceptable and
JCM asked the depositor for resubmission of the strains in
order to pursue high quality of the JCM collections and to
ensure the accuracy and reproducibility of the research using
JCM strains. JCM has been accredited by an international
standard of quality management system, 1SO9001:2015, and
tries to improve the system continuously. JCM basically applies
two preservation methods, freezing and freeze-drying (Fig. 1,
2), in order to maintain microbial strains safely and stably.

(3) Distribution
Every year, JCM distributes a large number of strains to many

researchers in various countries and those in non-profit and
profit organizations. In addition to ordinary freeze-drying
strains, JCM also distributes microbial genome DNA in
collaboration with the Gene Engineering Division of RIKEN
BRC and microbial active culture upon request for the
convenience of users. Using JCM strains, a large number of
original scientific papers and patent applications have been
published every year.

Through the on-line catalogue database, JCM exhibits basic
information, taxonomic classification, characteristics, genome
information, and related publications of strains, which is
continuously updated. Links to relevant information in various
public databases are also provided. Such information not only
promotes the use of resources, but also leads to the
improvement of research quality.

1 JCM ICERE

TNTV R RERIREE

2 TRIAAIIUCK ZHRELIRT > TILOEZEE DR

Fig.1 Freeze-drying equipment in JCM

Fig. 2 Testing the vacuum level of lyophilized ampoules with a Tesla Coil
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Development of Technology in FY2022

(1) INE - 7 - MBEEE - REFOME
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Faecalibacterium prausnitzii |, & b Z SR ZEYIDH
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F. prausnitzii JCM 31915 % 2017 Eh SRMHZREEL. 2<D
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3 Faecalibacterium ducaniae JCM 31915 D' 5 LB BEMERIGR

F. prausnitzii |& 2002 F(Z. 3R[EIE T LT\ T Fusobacterium
prausnitzii h° 5 & Faecalibacterium ¥ L THEREIE S Ni=H\
BRZHEEIBERINTVLEDT, EHOUY —XHEED
k% LLEEAT L 7oo JCM 31915 Kk I3, #7#E Faecalibacterium
duncaniae (E#E#kJCM 319157 (K13, ®4) £ L T,
Faecalibacterium J& % £lI5% L 7z Sylvia H. Duncan XI5 A
FRPRELICEE L Tze MO Fprausnitzi ¥ SN TE L&D
Faecalibacterium hattorii (E##k JCM 39210") . Faecalibacterium
gallinarum (E##k JCM 17207") cHE%ZIRBLI. £ D
BEOMTICEALRMEN )Y - LTHABICHFSN
%o

(1) Achievement of collection, preservation,
quality control, and provision

In FY2022, more than 760 microbial strains were deposited
from 14 countries, and more than 80% of the collection was
deposited from overseas. At the end of the fiscal year, the
number of holding strains reached approximately 31,400. The
number of distributed strains in FY2022 exceeded so far the
highest number, 5,600. 35% went to overseas (34 countries),
and 30% went to profit organizations. Distribution of type
strains accounted for three-quarters of all. In this year, users of
JCM published approximately 550 original papers and JCM
also contributes to cutting-edge research with high impact. In
addition, JCM strains were used in approximate 80 published
patents, leading to the solution of social issues and creation of
innovation.

As a new quality control technology, we have worked on the
application of MALDI-TOFMS mass spectrometry with the
support of the National BioResource Project (NBRP) Technology
Development Program. In collaboration with NBRP’s cores of
pathogenic fungi (Chiba University) and pathogenic bacteria
(Gifu University), reference data of approximately 1,300 fungi
strains and approximately 400 bacterial strains were prepared

4 Faecalibacterium ducaniae JCM 31915" B FEEMEEF

Fig.3 Microscopic image of Gram-staining cells of Faecalibacterium ducani-
ae JCM 319157
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Fig.4 Scanning electron micrograph of cells of Faecalibacterium ducaniae
JCM 319157
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Microbe Division (RIKEN BRC JCM)

and publicized in this year for high-precision and rapid
identification of microbial strains.

In order to add values to microbial resources, we participated
in an international collaborative project of genome sequencing
of bacterial and archaeal type strains, and in five years from
2018, JCM has provided 1,800 type strains. The determined
genome sequence information has been released from public
databases. This year, JCM also releases “List of strains”, which
exhibits strain information as a list. It is constantly updated in
synchronization with the catalog data, and is sortable
according to strain information, and therefore is useful for
users to search appropriate strains.

(2) This year’s topics

Faecalibacterium prausnitzii inhabits in large numbers in the
gastrointestinal tracts of humans and various animals. JCM has
distributed F. prausnitzii JCM 31915 since 2017 and many
researchers have used this strain.

F. prausnitzii was reidentified as a new genus, Faecalibacterium,
from the misidentified Fusobacterium prausnitzii in 2002. Since
then, intraspecific diversity has been debated and strains from
multiple resource cernters were comparatively analyzed. The
strainJCM 31915 was classified asa new species Faecalibacterium
ducaniae (type strain JCM 319157) (Fig. 3, 4), named after Dr.
Sylvia H. Duncan, who established the genus Faecalibacterium.
For other F. prausnitzii strains, Faecalibacterium hattorii (type
strain JCM 39210") and Faecalibacterium gallinarum (type strain
JCM 17207"), were proposed as new species. These
Faecalibacterium strains are expected to be actively used as
useful microbial resources for human health research.
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Integrated Bioresource Information Division
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Information is an essential element of bioresources as the basic infrastructure for promotion of life science. Integrated
Bioresource Information Division aims to facilitate wide, effective and efficient use of bioresources for R&D in science and
industry. As one of the BioResouce Infrastructure Divisions with a core mission of RIKEN BRC, our Division has three pillar
activities; 1) Integration of metadata, international standardization of bioresource data and development of cross-resource
search, 2) Improvement of the BRC website as a tool for disseminating information, and 3) Big data analysis and its visualization.

I/\‘»r:ru Y —REHRY—ER

Information Service
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(1) Integration, international standardization,
and development of the cross-search system
for bioresource-related information

As we continuously maintain an online catalog of bioresources,
we collect information on the characteristics of these sources
is collected from around the world and linked to the catalog to
operate as the Integrated Database of BioResource (https://
knowledge.brc.riken.jp). By using a globally standardized
technology called Resource Description Framework (RDF), it
ensures interoperability with other databases which are built
on RDF, facilitates distribution of bioresource information and
promotes integration with other life science databases.
Furthermore, it enables cross-search of five sources (mouse,
plant, cell, gene, and microorganism) and presents users with
useful resources in important research areas such as health,
food, and environment/resources, across different resource
categories.
Besides, in order to echance genome information related to
bioresources, the mouse genome polymorphism database
MoG+ (https://molossinus.brc.riken.jp/mogplus/), which was
developed through comparative genome analysis of wild-
derived Asian mouse strains available at RIKEN BRC, has been
expanded to include more than 40 million polymorphisms,
linked to the BRC’s mouse resource information, and made
public.

(2) Expansion of the website as a communication
tool for bioresources information

The BRC’s website (https://web.brc.riken.jp) plays a crucial role

in providing bioresource information. It is designed to offer
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user-friendly information on how to use bioresources in an
easy-to-understand manner. The top page of the website
provides links with clear visibility to the Divisions that manage
the five bioresources, as well as the cross-search function for
the five resources. In addition, information on how to obtain
and use bioresources, technical training/human resource
development, events for the general public, explanations of
bioresources, overview of RIKEN BRC projects, research and
collaborations,
information is provided. Moreover, we operate an e-mail news

development, international and other
system to disseminate more detailed information to users of
each resource.

In recent years, attacks against information systems have
become a more serious problem, and there is a strong need to
ensure the security in information dissemination systems. The
Integrated Bioresource Information Division, in cooperation
with the RIKEN Information R&D and Strategy Headquarters,
which is responsible for the operation of the information
infrastructure of RIKEN, is working to ensure security and
continuity of operation by establishing and operating a system
that constantly and promptly takes measures against system
vulnerabilities and other problems.

(3) Research and development of big data
analysis and data visualization

We aim to open new avenues for the utilization of bioresources

by using

statistical and mathematical analysis and artificial intelligence

information analysis technologies, including
(Al) technologies, which have been remarkably developed in
recent years. We are developing mathematical analysis
methods to analyze and predict time-series changes in the
state of life, including microflora, ecosystems, and omics,
which are composed of many variables, as well as developing
an automatic knowledge extraction system for scientific

literature using Al.

P Creation of high-value added bioresources combined with information 7
»>BRC help to solve human problems g

Three programs to accomplish our mission
Big data analyses of genome, disease

+ Wider dissemination of bioresource data using
symptoms and images to facilitate

Resource Description Framework (RDF)
;e\gtgd data integaration technologies 7|0 ration of metadata,
+ Participation in global data atlor
integration in the life science standardization and cross-
« Collaboration with medical data resource search
- — disease and homeostasis)

novel use of bioresources in wide
research area (e.g. health expectancy,

Expansion of useof _—
2. Improvement of N g -

emesevesliy (o " 3. Big data analysis
improvement ‘uf N website N :
resource catalogs __— ¥
and advertisements — - l.'-?:.‘,‘.l
C i with: 4 Integrated Database of Clinical and
[P RIKEN-centers including AIP | Medica record |~ * Genomic Information (AMED)
""" Database Center for |_Family history |— ':::::': === | European Bioinformatics Institute

5, National Bioscience Database Center

[ Lifestyle variations

i Wt Life Science
® Facilitate wide, effective and efficient use of bioresources for R&D in science and industry
® Develop novel utilities and create new “values” of bit by of bi

related big data

Fig.2 Missions and three pillar programs of the Integrated Bioresource
Information Division
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Development of Technology in FY2022
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(1) Expansion of the Integrated Database of
BioResources

Aiming to add value to bioresources, promote their utilization

and improve the cross-search system, we expanded the

RIKEN BRC Annual Report FY2022

Integrated Database of BioResources.

In FY2022, information on resources for infectious disease
research was expanded to include information on virus
species, susceptible sites, and infection processes such as
adsorption, invasion, transport, release, and replication, and
was linked to the information on each virus resource. Disease
information is also expanded; in addition to the existing
DisGeNET database, MedGen and MGI have been introduced
to provide data on the relationship between genes and
diseases.

Furthermore, the mouse genome variation database has also
been expanded. We added 45,093,250 SNPs of 10 wild-derived
strains available at the BRC to MoG+ database. We also added
links to the human genome variation data to improve the
convenience of the database.
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Fig. 1 Overview of EcohNet
The EcohNet analysis is composed by the steps of A)determining the
target variable, B)determining the combination of variables that
optimizes the forecast, C)calculating the distribution of forecasting
skill, and D)calculating the forecasting skill specific to each variable.
Assuming a situation in which Y and Z contribute to the forecast of X
in addition to X itself, the EcohNet examines the contribution specific
to Z when the direct relationship between X and Z is excluded and the
contribution specific to Y when the direct relationship between X and
Y is excluded, and evaluate the direct causal relationship between
variables, distinguishing it from correlation.




MEERARE

Integrated Bioresource Information Division

4§ W

ABrAETRELEFSD BTSN HE/ER L EBHT I —ERER e a

@ . #sa

b4 il 1 il .._-'.‘ ’ .
Bl et SRR g

‘\" '* N3 LA A

M " 0 17 = i‘"‘"_ » _{. ""'"I
R “‘cJ : ; -

- $ ¢ & s
. e - n

Rh,
2 EcohNet B #E L7cBB 7w BHAEMERRORR Y bT— 0 E FAKGE
FTNETNOERZ DB SIBEDBDRS L RIHERDEBIEZTRT. BN TS0 bz TS0 oK. TN %T
BTRLT HMEBEZERCBAER) VIE. WTNOLEYM TSI NV ORBERE B3, K ik, EcohNet (F). O BrID{E
ZZDEETABEL TI3HE (B) OFRHIFILZRLI,

Fig.2 Causal network and prediction accuracy of the Kasumigaura microbial ecosystem estimated by EcohNet.
The intensity and thickness of the color of the line connecting each element indicates the strength of the relationship. Phytoplankton
is shown in green, zooplankton in orange and other elements in black. Nitrate nitrogen and dissolved phosphorus are both nutrient
resources for phytoplankton. The lower left panel shows the prediction skills of EcohNet (blue) and the case where the values from

one month ago are used as predicted values (yellow).

(2) Website maintenance and expansion

In FY2022, we routinely took security measures, updated the
mouse resource catalog, analyzed access logs, distributed
email news to users, and supported Divisions and Teams to
update their websites. Besides, we worked out a redesign of
the website to make it more user-friendly. In addition, to
strengthen information dissemination, we added new content
such as the BRC Resource News page (https://web.brc.riken.jp/
ja/r_n), which is linked to the resource flyer, and the Women’s
Activities page (https://web.brc.riken.jp/ja/diversity).

(3) Development of a new method for the
analysis of large-scale time-series data, and
automatic text mining or papers

We developed “EcohNet”, a new Al-based method for
analyzing large-scale time-series data, and analyzed 40 years
of records on microbial changes in the ecosystem at Lake
Kasumigaura in collaboration with National Institute for
Environmental Studies. As an outcome, highly accurate
prediction and mechanism inference were performed. In
addition, we have released a package for the energy terrain
analysis method, which we have already presented, for analysis
using the statistical analysis software R at https://github.com/
kecosz/rELA.

In order to apply Al-related technologies to large-scale data

analysis related to bioresources, we constructed an analysis

platform on the cloud. Furthermore, we conducted a trial of
automatic extraction of scientific papers that include newly
developed resources. As a result, we succeeded in creating an

Al model that can extract papers in about 6.5 minutes, instead

of several months required for manual extraction in the past.

Further improvement in accuracy is expected in the future.
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Members

. = [Director of Integrated Bioresource Information Division]
2 &K Hiroshi MASUYA, Ph.D.
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. g'fiﬁﬁ%% [Senior Research Scientist]
B 75 Shigeru IWASE, Ph.D.

@ FEFHZCE [Research & Development Scientist]
FHA {S7 Nobuhiko TANAKA, Ph.D.
$5K 8K Kenta SUZUKI, Ph.D.
= H 217 Toyoyuki TAKADA, Ph.D.
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Support Unit for Quality Management
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Masatomo KOBAYASHI, Ph.D.
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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. The ISO 9001 certification for quality management of

bioresourcesin Cell Engineering Division and Microbe Division does help us to clearly demonstrate that RIKEN BRC emphasizes

the reliability of biological resources to secure the reproducibility for user’s research. The Support Unit for Quality Management

endeavors to take every measure to improve our Quality Management System (QMS). Our activities contribute the “Trust”

which is the most important principle of BioResource Project.

I 2022 EDRE

Research & Development in FY2022
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(1) ISO 9001:2015 Renewal Audit
RIKEN BRC took ISO 9001 Renewal Audit by Bureau Veritas
Japan Co., Ltd. (BVJC) on June 9 & 10, 2022. The audit was
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Fig.1 Certification for Cell Engineering Division and Microbe Division

carried out using teleconference system to prevent the
COVID-19 infection. RIKEN BRC successfully passed this audit
without any nonconformity. As a result, without any Corrective
Action and follow-up visit, BRC could get a new certificate. The
following is the summary of the report of this audit.

Audit dates: June 9 & 10, 2022

Standard conducted against: ISO 9001:2015 (JIS Q 9001:2015)
Scope of supply: Collection, Preservation and

Distribution of Biological Resources

Auditor: Mr. Chiaki MIZUSHIMA (Team Leader),

Mr. Yoshikazu HASHIMOTO (Team Member)

Object departments: BRC Director, Management

Representative and QMU, Cell Engineering Division, Microbe
Division

Object Quality Manual: BRC Quality Manual 19th 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 use

conditions of the system/process, and the effectiveness/
validity as well. As a result, the renewal of certification was
recommended, and the purpose of the audit plan was also
achieved (Fig.1).

(2) Organization structure of QMS

Under the Quality Policy (Fig.2) authorized by the Director Dr.
Toshihiko Shiroishi, we continuously make efforts to maintain
the QMS. The Unit employed a part time staff and educated
through On-the-Job Training to facilitate business procedures
for recertification audit and participation of BRC staff in
external training courses.

(3) Internal Quality Audit, and Management
Review Conference
We carried out the 23" Internal Quality Audit from January to

Fig.2 Quality Policy by the BRC Director

February 2023. This year, we adopted both web conference
style and face-to-face meeting style. 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 1SO 9001:2015.
Actions to address the risks from the cross-border
transportation of biological materials under the strained
international relations as well as those from the revision of
information systems in RIKEN were measured. The BRC Director
reviewed the QMS on Apr. 28 and Nov. 14, 2022 (the 28" and
29 conference) to assess the opportunities for improvement

and the need for changes of the QMS.
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Bioresource-related technologies are important for the efficient and stable preservation and transportation of resources and
for the development of new resources in response to new research trends. We develop the genetic and reproductive
engineering technologies necessary for the maintenance and supply of BRC resources, especially experimental animals and
stem cells, at a high quality, and to develop new research resources. These technologies include: 1) basic reproductive
engineering technologies including cryopreservation techniques; 2) nuclear transfer cloning; 3) ICSI; 4) new stem cell
development; and 5) new animal model development. In addition, we offer training programs so that these technologies can

be widely used by the research community.
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Research & Development in FY2022
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1 B3 SPRET RIET ™ R (M. Spretus) D FFERRHREF (5K5E),
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Fig.1 Wild-derived SPRET (M. Spretus) newborn mice derived from cryo-
preserved embryos (arrowheads). Other newborn mice (right) were
born from a foster laboratory mouse.

(1) Development of mouse somatic cell nuclear
transfer (SCNT) techniques

We have previously identified histone methylation H3K9me3 in
the donor nucleus as the cause of the low success rate of SCNT.
This year, we found that inhibitors of the histone
methyltransferase G9a are effective to remove the donor-
derived H3K9me3. Treatment of mouse clone embryos with G9a
inhibitors significantly reduced H3K9me3, resulting in a 10-fold
improvement in the birth rate of cloned mice. The G9a inhibitor
was also effective in primate marmoset cloning. Since G9a
inhibitor treatment is a simple method, it is expected to have a

wide range of applications in the future SCNT experiments.

(2) Development of microinsemination techniques
We examined whether our new microinsemination technique
could rescue mutant mouse strains with meiotic arrest at the
primary spermatocyte stage. Of the 7 strains tested, 4 strains
were rescued, giving rise to normal-looking offspring.
Identification of the stage of spermatocyte arrest indicates
that spermatocytes that completed the pachytene stage could
support normal embryonic development. Among the 12
offspring tested, 3 carried sex chromosome abnormalities, as
revealed by multicolor FISH analysis (collaboration with Dr.
Toshiaki Hino, Asahikawa MU).

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

1) Administration of anti-inhibin monoclonal antibodies
increased the litter size in different strains of rats (Wistar: 1.4-
fold, THA: 1.5-fold, BN: 2.7-fold), in addition to the two mouse
and one rat strains reported last year (collaboration with Dr.
Masahide Asano, Kyoto University).

2) Fertilized oocytes of two strains (SPR2, SPRET) of wild-
derived mice (M. spretus) could be obtained by treatment with

B IFER

Bioresource Engineering

AlIS followed by hCG/estradiol, and mating with males. Their
vitrified embryos developed to offspring by using B6C3F1
pseudopregnant mice. Importantly, a healthy litter of SPRET
could be retrieved by Cesarean section on Day 20.5 (one-day
delay) (Fig.1).

(4) Development of new stem cell lines and
animal models
1) Mouse trophoblast stem cells (TSCs) are of lower quality as
compared with their embryonic counterparts ESCs. We
examined effects of a high polymer material on the quality of
TSCs. TSCs established in the presence of the polymer formed
dome-shaped colonies with downregulation of differentiation
genes (Prls and Hand1) and upregulation of cell-to-cell
adhesive genes. We will further characterize the new TSC lines
(collaboration with Cell Engineering Division).
2) We developed a knockout hamster line that shows
symptoms of diabetes mellitus. Unlike the corresponding
mouse model, they showed lean phenotype and insulin-
dependency, indicating that they may provide a new diabetes
animal model (collaboration with BRC Mouse Clinic).
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Technology and Development Team for Mammalian Genome Dynamics

HF—LTIE NM1FVY =R 2—|CIESNT-EWETEIRD genotype, phenotype, epigenotype % f#ir 9 %
TeHDFLWES - VY —XOREEZITV. NAF VY —IZAVEHLVAER IS Y b7+ — LOBE, X7 70—
FOEIUZEERT. ChoZERE LT EMORE - BRROHIEEEY. 6D X7 LDMHE L TRETH 2 HEEBHIE

EDREZ RIS 2D DRAM. ETILROBERZET S,

Aim of our team is to develop technologies and experimental tools/ resources for characterization of ‘genotype, phenotype
and epigenotype’ of biological resources. Through these efforts, we will extend utilities of bioresources collected at RIKEN
BRC. Based on these technologies and resource development, we will establish analytical platform for analyses of dynamic

nature of mammalian genome in the process of normal development and in the course of pathogenesis.

2022FEDER

Research & Development in FY2022
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EBPTEEDHIC. TDT—EEERINT BT —EZR—IDEE
VR —PREERELC THELTWS,

(1) Acquisition of digital information for human
iPS cell differentiation characteristics and
database development

In recentyears, the life sciences field has been actively pursuing

research that encompasses human basic biology and medical

applications. However, it is evident that there are limitations to
experimental studies that directly involve the human body.

Therefore, it is essential to establish experimental systems that

mimic biological phenomena within the body using cultured

cells, and utilize them accordingly.

Human induced pluripotent stem cells (iPSCs) and other

pluripotent stem cells can serve as valuable materials for the
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Fig.1 Three germ layer formation of human iPS cells on micropatterns.
Bright field image (BF), Ectoderm marker (SOX2), Mesoderm marker
(T), Endoderm marker (SOX17), Merged

aforementioned new field of human biology. iPSCs have
already been established in numerous institutions worldwide.
However, the bottleneck lies in the characterization of their
properties, particularly the verification of their pluripotency,
which is a defining feature of pluripotent stem cells. One
reason for the lack of comprehensive utilization of iPSCs can
be attributed to this factor. Existing methods for assessing
pluripotency, such as teratoma formation, require long periods
of time and often lack synchronization and reproducibility in
cell differentiation. This makes it challenging to grasp the
unique differentiation characteristics or tendencies of
individual cell lines. Therefore, we are attempting to establish a
micropattern culture system that excels in synchronization,
reproducibility, and allows for quantitative analysis of
differentiation characteristics. This system aims to acquire
quantitative information on the differentiation characteristics
of iPSCs.

By inducing the formation of the three germ layers (ectoderm,
mesoderm, endoderm) on a micropattern, spatial
differentiation patterns emerge where cells of each germ layer
are arranged concentrically in a two-dimensional plane. After
48 hours of differentiation induction, the expression of marker
molecules for each germ layer was detected through
immunostaining, and images were acquired. Using image
analysis software employing artificial intelligence (Al), the
obtained bright-field and immunostaining images were
utilized to extract the regions corresponding to each germ
layer and measure their respective areas. This enabled the
quantitative characterization of cells in each germ layer. Using
this method, an analysis was conducted on 20 different
human-derived iPSC cell lines from healthy individuals.
Through multiple experiments, it was observed that the
differentiation tendencies of each cell line were highly
consistent, confirming the high reproducibility of this

Fig.2 Using image analysis software employing artificial intelligence (Al),
the obtained immunostaining images (A) were utilized to extract
the regions corresponding to each germ layer (mesoderm, in this
case) and measure their respective areas (B).

experimental system. Interestingly, when comparing the ratios
of three germ layers between different cell lines, it was found
that these ratios varied among the cell lines. This suggests that
each cell line possesses its own unique differentiation
characteristics or tendencies. Based on the obtained
quantitative data, cluster analysis was performed using
differentiation tendencies as indicators. As a result, it became
evident that the cell lines could be classified into four distinct
clusters, each consisting of multiple cell lines. These findings
suggest that even among cell lines derived from healthy
individuals, there are variations in differentiation tendencies
under the micropattern differentiation system used in this
study, and they can be classified into several typical patterns.

Currently, efforts are underway to increase the number of
analyzed cell lines, iPSCs.
Additionally, the establishment of a database to search and

including disease-specific

analyze the data is being carried out through collaboration
within RIKEN BRC.
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EBzELEETE. VY —ABHESLCANEBRRRICFS T2, TOICERYIIRBEFERI DY -7 L (IMPC
International Mouse Phenotyping Consortium) IC5EIL T. Y7 ARFUBINEHESRZEICE L TEFEMZITS,

We have established a systematic and comprehensive phenotyping platform containing about 700 items based on the

understanding of human diseases, and have performed various phenotyping analyses on the mouse resources deposited
mainly at the RIKEN BioResource Research Center. We cooperate with the international large-scale projects, including the
Asian mouse phenotyping facilities, and have joined the International Mouse Phenotyping Consortium (IMPC) to contribution

internationally to the improvement of mouse phenotyping analysis. Finally, we contribute to the infrastructural development

of mouse resources to add value by correlating mouse phenotypic data with clinical data for human disease.

2022FEDRER

Research & Development in FY2022

MRV I AT LDER
RIVBBITREE D S OBRBEZ (T REY T ARROEA
HEEFEE RBEKRE. S5ICT — 2T CASFADT —
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E MREETIVFEREMIHEIL SPF (Specific Pathogen
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TiE. BRERAY Y AOMEYN - BLERHREHZBREICT
BI-DENZNE - SHRINBERICLDIWEHNI V-0
ERET Do FTOEBLTFREDOHEREERICT / LAF v
VIVTILE B RBOBECHE R ORERERBEL TWLW3,
@RI RU =y URREEE
BERBRENATSA VTERENA TS0 00 RUA
X=J VIR ER SOV TIY RBRNA TS0
Lo THREINTWS
QNI RV Uy UBERE
HAYTR1)Z v o TIZ2023FE3 B FTICHEN 428
RRICOVWTR IR Z Y IBBERT LTV,

(2) ¥V ARRBRFAT—FR—XFAEH

NIR7) Zy IICHIT B RREENTIERBE 7 ) 77—
< 3> Pheno-pub (http://phenopub.brc.riken.jp/) Z B L.
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(3) EEEmK

EEY U ARBEET OV —> T L (IMPCQ) ICBEL.
RORT /) LA EOEEGFICH T ZEGFRIEYT ADRER
BRIz HRBEEFRICEIDEREL TWLWS,

(4) FRARERZCRAR

YU ZABBRIFEBR ZERN OEBEMICERT 3 7o,
BEXREBVWAX—U VIR AT LADOEESE
T-oTW3 (Fig. 1) COFEAMIF. A—H>TIDSHE5WD
BPHEETODRTARAAA—UHDMERTE. £/ 3 RoBEBRD
BENOETH D, BIHEBSELEGRETBIELIHRE
FREEET O TV,

(1) Management of a system for the Japan
Mouse Clinic

We operate a system for the Japan Mouse Clinic based on a
sequential process: receipt of an investigation request,
introduction and production of mouse resources,
comprehensive phenotyping, phenotypic data analyses, and
publication of the data on our website.

(DSystematic introduction and production of mice for the

Japan Mouse Clinic

We are conducting a system for introducing mice to the



1 ERHC XIRCTOEEEICK DEHEBOBE BRI TR, CDF
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Fig.1 Soft tissues can be imaged by a combination of contrast agent and
X-ray CT. This technique was used in the IMPC project for embryonic
lethal phenotyping.

Japan Mouse Clinic based on microbiological, genetic and
mouse housing conditions. The introduction of mice to the
facility is performed by in vitro fertilization (IVF) using fresh
or cryopreserved sperm from a male or cryopreserved
embryo. We also perform whole genome scan to verify the
genetic background of the mice. Finally, congenic mouse
strains with a uniform genetic background are required for a
comprehensive phenotyping.

(@Construction of a pipeline for ‘Fundamental Screening’,
‘Behavioral Screen’ and ‘On-demand Screening’ at the
Japan Mouse Clinic

We have constructed a “Phenotypic Platform pipeline 1” in
the Japan Mouse Clinic for ‘Fundamental Screening’. For a
behavior-oriented pipeline 2, a multidirectional assay
platform is usually required to evaluate behavioral
characteristics. We have also established an additional
pipeline as an on-demand phenotyping screening which
includes morphological phenotyping using the contrast-
enhanced X-ray CT.

(®Results of the Japan Mouse Clinic

A total number of 428 mouse strains have been phenotyped
at the Japan Mouse Clinic as of March 2023.

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

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

(3) International contribution
We have participated the International Mouse Phenotyping
Consortium (IMPC), which have aimed to identify the function

N ARBEERRFET — L

of each protein-coding gene in the mouse genome. In this
project, we systematically analyzed new knockout mice using
the standardized phenotyping protocols.

(4) Research & Development

In order to analyze the phenotype of mouse embryos at high-
throughput and high-resolution manner, we have developed
the imaging technology using the X-ray CT and contrast agent
(Fig. 1). This method allows us to generate virtual slices at any
position and angle from a single soft tissue, and thereby
reconstructing the 3D image. In addition, we have developed
new contrast agents that can specifically image the target
tissue.
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MR EER L. BT 2 5A%T N L TR e, mEMREOELGFER. 2NV EBLAN)L., MEIHEELR CH BT L. RE

f2R - BIRFAEO O OEBRMZRAREL TWV3,

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.
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Research & Development in FY2022
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Fig.1 Cerebral cortex organoids: scale 50 um

(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. (fig.1)

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

Our team is working on the study aimed at improvement of

the stem cell culture system, differentiation method, and

application of effort for practical and general uses.

In 2022, our team conducted a novel research sensory organs

disease-specific iPS cells.

(3) Bridging diseaseOspecific iPS cells and
academia / industry in the field of
translational reserach

In 2022, our team conducted collaborative research with a

pharmaceutical company and a venture company.

iPSRIREBRARE T — L

Next Generation Human Disease Model Team
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iPS Cell Advanced Characterization and Development Team
F—LU—4— MFETF (4418 Yohei HAYASHI, Ph.D.

HF—LTId. ERIFEMNIPS MELKICH LT, 2MLEERET (RRERMERCESHEREADDLEOTM) .. KRRE
BLEFORIT. &7/ LBTEORFERITERET 3. £fc. 7/ LARERMEEZFAL T (1) EREBSFERNIPS f2IC
B3 EERREGFE EEBTGFICERL7-H#A2 (isogenic control cell). 2) EEE-FE=EERREGFICERLE
fHRark (ALESRRBIFER iPS MAEMR) . (3) MRS EMNRY XITDERMESENICY—Hh— (EAY—H—F) =H

IRY ZINT iPS MR = 1FEL T 3o

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.

2022FE DR

Research & Development in FY2022

(1) FREBIS R iPS HFIBkDISTERRIR
HREMERERETIRELTVS. 2 WIIFRICHII L
RESENIPSHIZICOWVWT. BCEREE. 2o1bEE. 4/
LRV TFERBITZEZEMB L TULW 5. 2022 FEICIE.
TRROKEFERN IPS HIEICOVLWTEIRES R o7,
- 229112 RERGEIEE (BE#% 203) BEHRD iPS #i3
B AFICDOVWTHEMRRITZ =M L 7= (Shimizu et al., Stem
Cell Research 2022), #2111 22q11.2 REEUERE L
Teo
- ARAZEZERRAERBARBZE L HFT. I VEE
(DERERE B iPS MEREHR D F R R RIT E SR L
7= (Shimoda et al., Stem Cell Research 2022) .

(2) BBIFER iPS HfaZ AW BE - BIZEER3E

FREBRFRM IPS MfEh SREBEZNMEACDEFE LD
B, BEZHTICEVWTREEZMIELANIILTORERIRE
*EETDCECTREETILERRT . T5I1C. BERR
BEH 5 TRRBGFOEN. BLURERFAREZEES
B2 LEYIRRERE L. #5% « AIKMAREHE L

2022 EEIFIARBMEETHZ V0LV UiF (BEHRK
171) ICRE L TURBIFEM iPS #AZH 5 FHmia = L& L.
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BEOHE CRONZEERREZHRTEIezREL
feo TBICC BEOLF /A RBETNSDEERER %S
TE%Z % RE L % (Songetal, Human Molecular
Genetics, 2022) (B 1),

(3) BHEMRMR - VOIS VI TODFHIB
f&BH
iPS M % #HET S LT, ZDEBE BRI D FEEZ
RS 5 C A RHAER V. 2022 FEIFRBEAFEFER
REGTFHEHERARE L OHRRAARTUTOREEZERML
7=
- iPSHAREAD) TOJ IV JICNET 2 X RBADOEE
BRI DOVWT DD FHEEO—iFZ HEMIT THREAL
(Aizawa et al., Stem Cell Reports 2022) .
- iPSHERIAD ) TOY Z I Y IRROME - ERERICH S
BPEERF L LT Osr2 zEE L7 (Anh et al., Stem Cells,
2022),

(1) Characterization of disease-specific iPS cell
lines

In FY2022, we analyzed the following disease-specific iPS cell
lines.

- Four iPS cell lines derived from patients with 22q11.2 deletion
intractable disease 203) were

syndrome (designated



iPSC generation and genome editing

Wilson’s Disease  Gorrected iPSCs Hepatocytes
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Modeling

® ATP7B decrease and mislocalization

® Decrease in Celuroplasmin secretion
t Genome ® Changes in gene expression patterns
Editing

Patient-derived iPSCs

- G &
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Editing
Healthy-donor iPSCs inoids rescue cer

o and alleviate oxidative stress in Wilson’s
= = @ = disease-specific hepatocytes

® Oxidative stress by fatty acids
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1 TV URICDOVWTOREBRER iPS #ifaZE AL cEOBIE
Fig.1 Overview of disease-specific iPS cell-based research on Wilson’s
disease

characterized (Shimizu et al., Stem Cell Research 2022). The
deletion in 22g11.2 region was identified in each iPSC line.

- In collaboration with the Department of Cardiovascular
Medicine, Faculty of Medicine, University of Tsukuba, we
established and characterized new iPS cell lines derived from
patients with lamin-related cardiomyopathy (Shimoda et al.,
Stem Cell Research 2022).

(2) Research on intractable diseases and drug
discovery using disease-specific iPS cells

After inducing differentiation of disease-specific iPS cells
into disease target cells, we develop disease models by
identifying abnormal phenotypes of diseases at the cellular
level under culture conditions. In addition, we analyzed the
genes responsible for the abnormal phenotype and searched
for compounds that can repair the abnormal phenotype to
promote research on intractable diseases and drug discovery.

In FY2022, regarding Wilson’s disease (designated
intractable disease 171), a copper metabolism disorder, we
induced hepatocyte differentiation from disease-specific iPS
cells and found that the abnormal phenotype observed in the
liver of patients were recapitulated. We also found that several
retinoids can repair the abnormal phenotype (Song et al.,
Human Molecular Genetics, 2022) (Figure 1).

(3) Elucidation of molecular mechanisms in
pluripotent stem cell reprogramming

In order to promote iPS cell research, it is essential to
elucidate the molecular mechanisms underlying pluripotency
and reprogramming. In FY2022, we conducted collaborative
researches with the Laboratory of Gene Regulation, Faculty of
Medicine, University of Tsukuba.
- We elucidated a part of the molecular mechanisms of X
chromosome reactivation associated with reprogramming to
iPS cells (Aizawa et al., Stem Cell Reports 2022).
- We identified Osr2 as an inhibitory factor in mesenchymal-
epithelial transition during reprogramming to iPS cells (Anh et
al., Stem Cells, 2022).

PSR BRI IERITFARE T — A

iPS Cell Advanced Characterization and Development Team
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RERKEMERETIL

R FEFEF—L

F—L)—4— KEF Z4 EeR2E) Takanori AMANO, Ph.D.

Syia rEEPE

Next Generation Human Disease Model Team

HF—LTIE BEHRLSTICNBERECEEEEREDESE « KRS LUVHENEENETOD TARE VWRERZX
RELT RRETINVRORAFELFEOTHEZT 5. BEOFEZBRIBZETINVIAZHAETZDIC. T/ L
RERMZAWVWT. BEDY /LEBR - NI TV MERICEDWIEY VR ZFET 2, ETINTVRORREERICEL
Tid. EH BRC OEBZEEBT TS v b R—LZFAT 2 L eHIC. BRAROMRE CEHE L T, £ DFMARESTHEY

ARBREYE ORI RIEFTME TV, 2k

AR - BIROER L SHIERKAIEOHEICERY 5,

The mission of our team is to develop mouse models of human diseases. We focus on intractable diseases, aging-associated
diseases, and lifestyle diseases that impose a huge burden on patients and society. To generate useful mouse models for
medical research, patient-specific variants are introduced into mice by the genome editing technique. The humanized mouse
models are analyzed through the standard phenotyping platform built at RIKEN BRC. 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.

2022FE DR

Research & Development in FY2022

(M EMRERNITYED/ T4 2T ZDIER

T/ LREBROSHEINIL Y FOKRL—> 3 VAITIC
i-GONAD JEIC K D, Cas9 BL U Cpfl BV /NI B=ZRBHWVWT
7 LARER VA ZRE L. AEEIFR. EREVHEEL
DEIEICL D HIRTMAEICREYS 2 1 R AERAHEICRE
BB 3RMOIIRERIL LIz, THIC. KERFREOZ
MMEEZIYTDIETIVICRR T B 7= 8 IS, Mus musculus
molossinus BFED JF1 X VA ZFEAL. 2R KD/ v I T D
Y URERIL LT, £ PhiG31 A>T 5 —EZ AL
e FEEGEFERD ./ VU1 VEMRNICITS . BELF
EBARDRERIT ol Rosa26 FEIZ attP FLG) 2 BT 3< Y
ZBSVICEEMRZAAL T, HYLR—2—EEFDE
B/ v % ToTce BHELR—Z—DHERHLS. BHD
BELFOLY /v oA UHAETHZ e zRRE LR (B
Mo

(2) ELZaRTNTIRET NIV ADRRBRIF

EILSaX TV ITRDETILRIRATHBIFINTR
&, Ednrb BIEF DAY FOAVICE S Y ARY Y OBAZER
BT 3. CcOEEDBREICK > TAWMEROHE LYY
RUZDWVWT YURARIFEBIARMEC OZFEICL D KE
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KPR OEENARITMEET o7z COEERBERKRTIE. £
W aRTFINVTRBROBEAREBNAR SN < A0, BER
ICBEVWTIE. BESRZEOTADEELALICEELTVWS
CEHRERINE (K2 FSURRYVOBBAZENY
DESITERBREICESTZDOHANRBZIHIC. JF1 & EE
EBERBEEBVLE NSV RIUT N— LB ET ST
Ednrb DBGFRBEHIPERICEREL TV LICMAT, #&
AZEOERETEHNI 2 EGCFHERET S LN TE,

(3) EBETILIYI ADOTRIREER

FEPRDIAZTE & OEHEIC K > TER LB DOh R W E
EHRRODERENVT VM EBIZYIIETIIZOVWT. ¥
U ARBBBFFEME L OBEICL D EFZERIT TS v
b R— LA TORETEZITo 1o Flo. BIERRIEAIZRELAE
(ALS) #ECHREMEICEET3EGFNUT UV hEE
TRETILIYTRICDWT, EBNHEBEIRE O FHEAR % B85
L7

(1) Generation of knock-in mice with human
disease variants

We developed genetically modified mice using Cas9 and Cpf1

genome editing enzymes through the zygote electroporation

technology and the i-GONAD method. In 2022, in collaboration

with Experimental Animal Division, we established one line



Reporter
PhiC31 | plasmids
‘

K1 PhiC31 #AWGEBEF/ v i1 Ve BB/ wIA VLD, FE
B L IFFRBOEIEL R—Z—HSERINICHEAAEN S,

TR E MRBETILHAZEEEF— L

Next Generation Human Disease Model Team

M2 YOREZRVHBEROEARE (K. NI RAEDOBREICE
1T 3B EMERE SCRE THHE (B).

Fig.1 PhiC31-mediated gene knocking-in. Green or red fluorescent
reporters were selectively knocked-in through a single transfection.

related to neurodegenerative diseases and 3 lines of mice
related to fat metabolism. To reflect genetic and phenotypic
diversity in the human population into mouse models, we
used mouse subspecies archived as resources at RIKEN BRC.
The CRISPR/Cas9 genome editing on the JF1 mouse strain,
which originated from Mus musculus molossinus, resulted in the
establishment of two knockout mouse lines.

In order to efficiently introduce a full-length human gene in
mice, we improved the PhiC31-mediated gene knock-in
system and performed simultaneous knock-in of multiple
fluorescent genes using either mice or cultured cells with the
attP recognition sequence at the Rosa26 locus. We confirmed
that a single copy of the reporter genes was incorporated into
the Rosa26 locus by PhiC31 integrase. The expression of the
fluorescent reporters suggests that multiple genes can be
introduced at a gene locus in parallel (Fig. 1).

(2) Analysis of the Hirschsprung’s disease model
mouse
The JF1 mouse, which is a model mouse of Hirschsprung’s
disease (HSCR), has an insertion of transposon in the first
intron of Ednrb. Removal of the insertional mutation from JF1
by the CRISPR/Cas9 genome editing relieved its piebald
phenotype. This mutation-repaired line was used for a
comprehensive evaluation of the Hirschsprung’s disease
phenotype, in collaboration with the Mouse Phenotype
Analysis Division. In the mutation-repaired line, Hirschsprung’s
disease-like megacolon, which frequently occurs in the original
JF1 mice, was no longer observed. Furthermore, the formation
of the enteric nervous system was almost restored in the colon
and intestine of the mutation-repaired embryos (Fig.2). To
investigate how the insertional mutation at the JF1 Ednrb locus
affects disease development, we performed transcriptome
analysis using JF1 and mutation-repaired mice. In addition to a

Fig. 2 Whole-mount immunofluorescence staining of the nervous system
(left) and the enteric nervous system (right) in the mouse embryo.

significant upregulation of Ednrb gene expression in the
mutation-repaired line, we were able to identify a set of genes
that varied with and without the insertional mutation.

(3) Phenotypic evaluation of disease model mice
Mouse models with a variant derived from patients with
undiagnosed diseases have been generated in collaboration
with clinical researchers. To determine what disease symptoms
these mice exhibit and whether they reflect the patient’s
condition, the disease states of the mice were evaluated
through the standard phenotyping platform at RIKEN BRC in
cooperation with the Mouse Phenotyping Analysis Division.
Furthermore, a series of evaluation tests for motor function
was established for mouse models with gene variants
neurodegenerative diseases including
amyotrophic lateral sclerosis (ALS).

associated with

A IN—1ERK
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HEY)) - T EY)

REHREHRFT—L

Plant-Microbe Symbiosis Research and Development Team
F—L—4— THAE Z2E () Yasunori ICHIHASHI, Ph.D.

Sy rEENE

EYMHNEE Y 2RI, K ETROMEMNEETHD . BIREG O L HET2MEYH VB, BY—HEY
OHAEBROERIED . WHIRRT ORI LB CREEFRERANOERNRAFTTE S, £AF—LTIE T
AN—EEETRBELRREIIaL—2aVTBVRTL TRETIIIILYAY) ORE. BEEIVIOTIVIT
3V 1)a—2arTHs HEWEY) V- OREZITOLICED. BEZRDESERROREMEA & EXF A

ICDBRHBHAEREEED B,

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. Elucidation of the plant-microbe symbiosis should contribute to building a sustainable
solution for world food and environmental problems. Our team will develop the “Agricultural Digital Twin”, which is a system
that simulates agroecosystems in cyberspace, and the “Symbiotic Microorganism Resource”, which is a solution for
engineering agriculture. Through collaborative research with domestic and international communities, we aim to fully
understand regulatory mechanism behind the plant-microbe symbiosis and provide a research platform leading to industrial

applications.

2022FE DR

Research & Development in FY2022

(M BETFSRILY 1 URR

BEFCHILYAVORREICAITT. 7TOEAR—ETF
> OEET7 TO—F LEmFEEYT— 2Rz RBA L
BT TO—F2EAEDEIREO—RIY TEEEL
T. $ERERX r L THEK L (Fujiwara et al,, 2023, Biosci.
Biotechnol. Biochem. 5D FRAKITEE , K A)o

IBNT7 7O—F Tl FBICAWVWS T —X2DOEESEH
ICHERDIKREIKET D, 2OH. NTRIL—TFy T
AOONAFT—LBEFDSA TS —1EREM TR L
AFEIF ROFELRFRT—XDEZHITFLAN S,
FHEIARXMZKBICHIRT 2 e TE. BEILICHENE
ARV (Kumaishi et al., 2022) .

FEAZVRAT—RIZEDCEEHETI/ILT) I LZHB
L7co #HETOLRICEWTHEERBN 7 7O—FZEAT S
CZICE T TERDEEFENEBZ 2 —EDHEEZTRT
B3 ENTE. BREN DEEMHOEWVEEETIILOEEN
AREC Do AFEBIKERTREEL T, #wXEBEFRTH
% (Koizumi et al. submitted) .

(2) HEMEM) Y — IR
AF—LTIE TAUOROYTLy M RER S —
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T —ZFERLI-ERMEY T OREEL )Y — LT B
RMERTHEELIC, AEMzf->T. TEREWD SHEY
REETHIEMREICT T 2EMMEMDOR I —=>F
ZEM LI 120 A EOYroO0rFOYy FLy D5 1,216
RIROEMMEMBRHOOBEEE - BRAIEICRIIL TED.
CNEDRRIIERRZIEREF TCOBMREICX T DETE
A%~ L7 (Narukawa et al., in preparation, X B)

FET—NZFa25—FR (AM) BEODBBEEZED T
ED. TNETIC8 DERZIEREBY VTILHSE. ThEh
3EOEYEE-E> T DHEHEEZED . BIRFHNS 100
BULDOBHEXRZ T RHEZT 81 RREIB T A TE.
HEBREZED TV, FLAMEDWT 503>
HEEBEFOREZLZELRIE. REAFERICETZIEEB
TNTWLW3, BF L AMBERBKICOVW T/ O VICEY
DEMEET T ED ST JOX) VEEDFELERRE
NI CICEF LT

(1) Development of Agricultural Digital Twin

For the development of the agricultural digital twin, we
proposed a development roadmap combining the deductive
approach of process-based modeling and the inductive
approach using machine learning and data assimilation and
published it as a review paper (Fujiwara et al., 2023, selected as
journal cover of Biosci. Biotechnol. Biochem.,, Fig. A).



A Agricultural Digital Twin

—— e
model Coupled
model
Soit model [ Machine learning  Data assimilation g
(HYDRUS)

1. Deductive approach 2. Inductive approach

B Screening of Beneficial Microorganisms

~1,200,000 droplets were screened 1,216 antagonistic microbes showed different phenotypes

Various types of soil microbes can
be cultured in droplet

Sod microbes
+ Ralstonia solanacearum GFP  + Ralstonia solanacearum GFP

BETIZINYAVOREO-—RTY T (A) trrrOrOv Y
Ly bz f o e EBROERMEM XU —=>7 (B)

Fig. Roadmap for the development of an agricultural digital twin (A) and
screening of antagonistic microorganisms against Ralstonia sola-
nacearum using microdroplet technology (B).

In the inductive approach, the results are highly dependent on
the quality and range of the data used for training. Therefore,
we developed a high-throughput library preparation method
for microbiome analysis. This method is compatible with
automation, as it can significantly reduce labor and cost while
maintaining data quality comparable to conventional methods
(Kumaishi et al., 2022).

We also invented a quantitative estimation algorithm based
on omics data. By introducing a probabilistic approach in the
estimation process, it is possible to overcome a series of
problems that conventional estimation methods have, and to
construct highly accurate and reliable estimation models. The
invention has been submitted as a provisional U.S. patent
application and the paper is under submission (Koizumi et al.
submitted).

(2) Development of Symbiotic Microorganism
Resource

This team developed a technological platform for isolating

and cultivating benéeficial

microdroplet technology and next-generation sequencer.

microorganisms by utilizing

Using this technology, we screened soil microorganisms for
antagonistic microorganisms against Ralstonia solanacearum,
a plant pathogen. As a result, 1,216 candidate strains of
antagonistic microorganisms were successfully isolated,
cultured, and identified from more than 1.2 million
microdroplets. These strains showed antagonistic activity
against R. solanacearum with different mechanisms of action
(Narukawa et al., in preparation, Fig. B).

We have also been isolating and culturing arbuscular
mycorrhizal (AM) fungi, and have performed from 85 different
environmental samples, each with three different plant
species. We have obtained 81 strains that show more than 100-
fold growth rate from single spores, and we are now in the

HEY)- MEMHERRRET — L

Plant-Microbe Symbiosis Research and Development Team

process of taxonomical identification. The glomalin secreted
by AM fungi stabilizes carbon in the soil, which is expected to
contribute to the reduction of environmental impact. In order
to analyze the characteristics of glomalin in the AM strains we
obtained, we have started to establish a method and
experimental system for quantifying glomalin.
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BT )L —

(CSRS &1 - SAMERAERI=v )

Hirai Research Collaborative Group

SRS hU—Aw R FHEZE (=) MasamiHIRAIL Ph.D

Sy rEENE

KITN—TTIE EBEREICKELCEYORRP

BB ORREE BB TRITT 3 2B RIPPS (RIKEN

Integrated Plant Phenotyping System) ZR¥ L. ChZzFALAENS. YD b L ASEEIBOMREBZED TL 3,
T5IC. EMRRBEBFR TS Y b7+ — L LT BHRRAOHESE £ OHERFAZEIC & D RIPPS % B W iEY) D2 E 5T
ET—RINERIT>TWB, 5. B BRC DEY ) YV — R ORFEBIFEED. ENRFZOREICETZT—20E
BELRICBDEATWS, /oo H2Z v b BEERRFMEL VX —ICFABEL. NMFVY—RBELVE2—&

DEHEHEICEM L TL 3,

This unit has developed the RIKEN Integrated Plant Phenotyping System (RIPPS), which automatically analyzes plant
phenotypes in response to environment. Using this system, we are trying to elucidate the stress response mechanisms in
plants. Furthermore, as a platform for plant phenotyping, we are evaluating plant traits and collecting data using RIPPS in
collaboration with researchers inside and outside RIKEN. In particular, we are working on phenotypic analysis of RIKEN BRC
plant resources and are accumulating and releasing data that will contribute to the development of plant science. The unit

also belongs to the CSRS and contributes to the promotion of collaboration with RIKEN BRC.

2022FE DR

Research & Development in FY2022

(1) RIRBFFS AT L RIPPS ZEHV->O01 X+
X T+HERRE OB

Y DOERE L BB EEEZIBR T 3 OICIE. 118 - 3¢
RE - RERCORABREFMZREEICHEL. NS
OB T 2MEORENRE(ZBITT Z2HENDH 5,
K43, 8o BEEETEE RIPPS (RIKEN Integrated
Plant Phenotyping System) ZRH L. BEABEMRKRED Y
FO—ILTTORBREBIH TS W b7+ —LDOEEREToT
W3, REEIF. BRC ERIBYMHAREDOUY —XATHBZEHE
O>O4 X+ AT FERRROZIRICEEIT T ED oo IR
AXRZIZMZ . FIMEHD XS RN XS B EHR L BRIER
B AT LAICLDHEEZ R LIER. BAE> O X
FTXFTORTHEEICIIFKREIRISHREDH S Z CHBESHIC
Kot

(2) ARy ;K ZEEIFERNIES X T LORRE
EBHR U=V T DRICE D, BABERBICEYH
HEINTWS, LH L. BREHRNLEF ORI, &
WG BERCIZ. HAEhENZ V0. +RRERN
ThNBVWEERBLEINZ I EHE L, FLIE. RIPPS &
ARy hEEESEZ T, BEINICERRZBHEL. 20
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BOEBENEZHEIZLATLERR L, E¥3 I
FLEEBHLAEORY FY T AR EXRYEZ—IZBEHT
FyulREEL. TIAILEFDE>THEMICRET 3, &
SICHEYIOF R EFRE L. ELDEPEIER CRFEDIRALIC
HEREBHRTEENTES, AVRTLICED. HABE
BRT—T. BYSRUFICH T 3RBNOFEERILITZ L
NTE 3,

(1) Phenotypic analysis of Arabidopsis wild type
accessions

To elucidate plant growth response to various environmental
conditions in detail, we constructed an automatic growth and
imaging system named RIPPS (Integrated Plant Phenotyping
System) that control pot soil moisture precisely. This year, we
conducted drought response analyses of wild-type accessions
of domestic Arabidopsis, a resource of RIKEN BRC. Comparison
of traits by various nondestructive analysis systems, such as
infrared and near-infrared cameras in addition to visible
cameras, revealed that there is great diversity in traits among
Japanese Arabidopsis thaliana.

(2) Development of an automated robotic
chemical application system on the RIPPS
A variety of beneficial compounds have been isolated through
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Fig.1 Visible (top) and infrared (bottom) images of wild-type Accessions.
The upper half of each image shows the wet conditions, and the lower half
shows the dry conditions.

chemical screening analysis. However, the most effective
chemical application timing, site, concentration, etc. are often
used in practice without sufficient analysis due to the large
number of combinations. We have developed a system that
automatically applies chemicals and observes subsequent
growth changes by linking a robot to RIPPS. The camera-
equipped robotic system is capable of recognizing plant
shapes and applying chemicals to specific areas, such as
individual leaves or stem tops. This system allows for
verification of the effects of chemicals on various growth
stages, plant parts, day timings, etc.

FHEHEARITIL—T

Hirai Research Collaborative Group

=
M2 ORy MK ZEFRANES T L (217, FX 60 FUA)

Fig.2 Automated robotic chemical application system on the RIPPS

X IN—HERK

Members

ZRZ hJ—Aw R [Laboratory Head]
T4 B3 Masami HIRAI, Ph.D.

L%&B‘Zﬁﬁi [Senior Technical Scientist]
PR SE4C Miki FUJITA, Ph.D.

T ZHILAA Y T 1l [Technical Staff 11]
A £ D X Marie SAKUMA

T AR [Assistant]
FH S2EE Mika ARAl (BHIEEERISIFZ L > 2 — CSRS)

IN— k& A < — [Part-time Worker]
FFH SE45F Mieko NODA
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I Experimental Animal Division

Article

Sawada K, Yoshiki A, Saito S. Editorial: Brain abnormalities due

to genetic alterations or developmental exposure to
environmental factors. Frontiers in Neuroscience 16, 944861

(2022)

Yoshiki A, Ballard G, Perez AV. Genetic quality: a complex issue
for experimental study reproducibility. Transgenic Res 31, 413-
430 (2022)

Sasaki H, Yanagisawa N, Itoh Y, Ishikawa H, Shigenaga A, Benga
L, Ike F. Genomic and pathogenic characterization of RTX toxin
producing Rodentibacter sp. that is closely related to
Rodentibacter haemolyticus. Infection Genetics and Evolution
102, 105314 (2022)

BERES. YURIVY—REHAFLI0E. ERIY=—21—X
71, 148-150 (2022)

ek, LARE. BH2OIERESYHMEREEFORMES
REfEIREG. REREM)— 21— X 71, 57-59 (2022)

KEFDRE, MISTEER. GADT7 Y 7+ — LY —J)L (NBRP
Mouse & Rat News vol. 1 2022898 & D). R —21—X
71,176-177 (2022)

Book

EERISEL, KEFWE, SAKZ. F4ZE AED D DETE - L.
HETNYTR T bEER/ — b (2023)

Presentation

Yoshiki A, Mizuno S, Nakata H, Kushida T, Usuda D, Masuya H.
Upgrading the information of mouse resources and results. 55
62EHAXKEEFZRFMESR, SR+F>F1, Japan,
July 29-31 (2022)

Takada T, Miyazawa, Ayabe S, Fukuta K, Kondo S, Toyoda A,
Tamura M, Yoshiki A, Abe K, Obata Y, Shiroishi T, Amano T,
Noguchi H, Masuya H. Exploring genomic variants for unique
phenotypes of inbred mouse strains developed in Japan. The
36th International Mammalian Genome Conference, Japan,
March 28-31 (2023)

RIKEN BRC Annual Report FY2022

Dinh TT, Ayabe S, Yoshiki A, Inoue H, Amano T. Disruption of
TARDBP binding region results in mouse embryonic lethality.
The 36th International Mammalian Genome Conference, Zkif
2D < |£™, Japan, March 28-31 (2023)

Ayabe S, Nakashima K, Nakashiba T, Iwama M, Mizuno S, Yoshiki
A. Genetic quality control for conditional knockout and knock-
in mouse generation with zygote genome editing. 36th
International Mammalian Genome Conference, 2 < (£,
Japan, March 28-31 (2023)

HEERMELR. ARRIVES A RS+ > ¥PREPAREH A RS+ > —BF
HHEOH2IHYRBEHYEU LB L T—. HEERESE
HEEHEHE SR ES, Online, March 8 (2023)

fEEER, P EH— ST SAZ RENYT / LiRET A
WedyTa>aFtI/voT7 o IO RERICEITZER
mEEE FEHALXEEFRFMER, ©RM, BHE,
July 29-31 (2022)

EEES. BEFREIYIRIY—%EHMAE - FRLEVA
DI=HDEREL T —RZR— X JAXin JapanV T EF—2022
283[g], Online, August (2022)

{ELRIE3. ARRIVEY ZBIICPREPARE | X TIiIT&L S EMH=E
EREHE. ol HARBRIMF MBS, LE™, BA, May
(2022)

KEFIVHE, REE, PIEH, B < &, FERRKKF, X
%, =EInTE, REEAF, BAMEDE, (EERE, TaHT, M
BREE, FHHER), NAEER, EAE. B4HINBRPY U X DFEIF L
FRAEOMR. FeIRAAXRRIVFEME, e, BE,
May 18-20 (2022)

Mizuno S, Nakayama Y, Ayabe S, Nakashiba T, Nakata H, lke F,
Hiraiwa N, Yoshiki A. Unique mouse resources at RIKEN
BioResouce Research Center (BRC). The 13th International

Meeting of the Asian Network of Research Resource Centers.
Online, November 8-9 (2022)

I Experimental Plant Division

Book

Kobayashi M. Plant Experimental Resources. (2022)



MEFEK

Publications

Presentation

Raj AK, 1843R, (AL, FERE, WEET, EHREHE, H

B, VRIES, IWAER, NMUEz, IMEIEF. AIitMEE(S
FPGIP1DRIREY / L7 FEEMBITIC K ZPGIP1RR%
I 30 FIUEERR EBLFORE. BATIERRSE
£ 20202FEHT AR, BAE, September 13-15 (2022)

BHG, R OND, FEER, HRE, NMAES, WHIGEF,
NNz, 04 XFXF =34 OSTOP1 HIfEhEEFEF
OERLLE. BALERERFS 2022FERZTAR, BHE,
September 13-15 (2022)

AGRAHARI RK, Kobayashi Y, Enomoto T, luchi S, Kobayashi M,
Koyama H. SAUR regulates the plasma membrane H+-ATPase
through STOP1 for Al tolerance in Arabidopsis. B Z<T3ZAE#}
F2 2022FEHRAR, Japan, September 13-15 (2022)

T, B8 OoH D, MR 8, HRE, IRIES, IWEETE,
NUEZ. =34 MpSTOP1 KO#k%E UL\ - Al ERSEE
FOFEN. BARIEEEFS 2022F8ERFAS, BFE
September 13-15 (2022)

IREZEAWRN, BFR S Vx— b BEEES BEAE, SIES, MH
s, BREN, FESIE HFRNE, PEF#E, MWES, PIBSE
B, SRR A 2BOEYRILE Y OESmEREHIEFING
DOIEEERRT. MYMEERMFERLS7BAR, &H BA
November 25-27 (2022)

I Cell Engineering Division

Article

Takase S, Hiroyama T, Shirai F, Maemoto Y, Nakata A, Arata M,
Matsuoka S, Sonoda T, Niwa H, Sato S, Umehara T, Shirouzu M,
Nishigaya Y, Sumiya T, Hashimoto N, Namie R, Usui M, Ohishi T,
Ohba S, Kawada M, Hayashi Y, Harada H, Yamaguchi T, Shinkai
Y, Nakamura Y, Yoshida M, Ito A. A specific G9a inhibitor unveils
BGLT3 IncRNA as a universal mediator of chemically induced
fetal globin gene expression. Nat Commun 14, 23 (2023)

Song D, Takahashi G, Zheng Y, Matsuo-Takasaki M, Li J, Takami
M, An Y, Hemmi Y, Miharada N, Fujioka T, Noguchi M, Nakajima
T, Saito MK, Nakamura Y, Oda T, Miyaoka Y, Hayashi Y. Retinoids
rescue ceruloplasmin secretion and alleviate oxidative stressin
Wilson’s disease-specific hepatocytes. Hum Mol Genet 31,
3652-3671 (2022)

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 (2022)
Presentation

BNNZE, IMEFF, Parrish E, B8, FR=EX, Parrish N.
Potential involvement of endogenous HHV-6 in
lymphangioleiomyomatosis. #4581 BAD FEMFRER,
FEEETE, Japan, November 30-December 2 (2022)

RERE, ST, BELE BHXE By 8EH A958R,
AT, BRE, APRE, BRESE, PNEX, FHIE #RK
IRIMEEAERAIR A BIgL71-E X b > X F)L{LEERGoaE
ZHIORFE. BRI IAANIAOS 22 F16mER, B
L, B4, May 30-June 1 (2022)

I Gene Engineering Division
Presentation

“HER £EHRNFAREDODX ~5. ERIEMIEEHL -
THITVWZ e~ B181EELFEMAE S, Kumamoto, H
7, February 10-10 (2023)

ZERER. £EORFMEZEDDX ~5 . EMRIEHEREHLH -
TEEFVWIC~ invivo T A=V T T +—51L2022~5
15[EIVIS1—1'—%~, Shinagawa, B, December 13-13
(2022)

ZEBREE. EHRFHEEODX AR, F38EETTFHE
ZLWMEBERKE, Osaka, HZA, November 18-18 (2022)

Ayabe S, Nakashima K, Nakashiba T, Iwama M, Mizuno S, Yoshiki
A. Genetic quality control for conditional knockout and knock-
in mouse generation with zygote genome editing. 36th
International Mammalian Genome Conference, D < (£,
Japan, March 28-31 (2023)

EENMED, P EH—, oIt AR BT/ LREEZH
WAy Ta>art/vo7o Mo AERICET 28
REEE. F2NPALEXEEFRFMESR, ©RM, BF
July 29-31 (2022)

BRE#E . P86. Uncovering the Dissemination of Incorrect
Marker Gene Sequences through Plasmid Quality Control. The
26 th Interdisciplinary Exchange Evening, Wako, Japan,
February 17-17 (2023)

FHES], FEH—, =#R{EZ. Fluorescent visualization of cell

differentiation stage using genome editing technology. H#
7 LREFRE7[EASR, Online, B, June 6-8 (2022)
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I Microbe Division

Article

Noda S, Kitade O, Jasso - Selles DE, Taerum SJ, Takayanagi M,
Radek R, Lo N, Ohkuma M, Gile GH. Molecular phylogeny of
Spirotrichonymphea with
Spironympha, Spirotrichonympha, and three new genera
Pseudospironympha, Nanospironympha, and Brugerollina.
Journal of Eukaryotic Microbiology 70, e12967 (2023)

(Parabasalia) emphasis on

Yamada M, Endoh R, Masumoto H, Yoshihashi Y, Ohkuma M,
Degawa Y. Taxonomic study of polymorphic basidiomycetous
fungi Sirobasidium and Sirotrema: Sirobasidium apiculatum
sp. nov., Phaeotremella translucens comb. nov. and rediscovery
of Sirobasidium japonicumin Japan. AntonieVan Leeuwenhoek
115,1421-1436 (2022)

Hamana K, Hayashi H, Furuchi T, Niitsu M, Itoh T, Sakamoto M,
Ohkuma M. Additional polyamine analysis of newly validated
archaeal
acidothermophiles, and mesophilic ammonia-oxidizers for a
chemotaxonomy in the phyla Euryarchaeota, Crenarchaeota,
and Thaumarchaeota. -Polyamine catalogues of bacterial and
archaeal extremophiles- (XI). Journal of Japanese Society for
Extremophiles 21, 24-38 (2022)

halophiles, methanogens, thermophiles,

REERE. AILFv— L o> 3> e iEEh BAMEYERES
MtEE 37,70-72 (2022)

Hamana K, Hayashi H, Furuchi T, Uemura T, Masaru N, Itoh T,
Sakamoto M, Ohkuma M. Polyamine analysis of acidophiles,
alkaliphiles, halophiles and thermophiles belonging to the
bacterial
Cyanobacteria, Desulfobacterota, Firmicutes, Tenericutes, and
Thermotogae. -Polyamine catalogues of bacterial and archaeal
extremophiles-  (XIl). Journal of Japanese Society for
Extremophiles 21, 39-71 (2022)

phyla Actinobacteria, Aquificae, Bacteroidetes,

WE B, IRANLK, BKERZER, FIAE . At — >
—F— R OBFFEE F20E RNA-seqHT Y b TF—2DME
CRETET L. BRILBEFSEE 34, 21-29 (2023)

IREFR. BEMDOIBE - BEELUNE. BALBREF R
34,3-8(2023)

Kato S, Itoh T, Wu L, Ma J, Ohkuma M. Complete Genome
Sequence of Vulcanisaeta IC-059, a
Hyperthermophilic Archaeon Isolated from Hot Spring Water
in Japan. Microbiology Resource Announcements 12, e01080-
22 (2023)

souniana Strain

H7T. The Hidden Kingdom of Fungi: Exploring the

RIKEN BRC Annual Report FY2022

Microscopic World in Our Forests, Homes, and Bodies (fR &1
TFEBEOXTE: F-R-FKISBOZVOOHRZIHFERT ).
HAEFSZ 21— L& —2023,12-12(2023)

Siqueira Jr JF, Sakamoto M, Rosado AS. Microbial community
profiling terminal fragment length
polymorphism (T-RFLP) and denaturing gradient gel
electrophoresis (DGGE). Methods in Molecular Biology 2588,
91-104 (2022)

using restriction

Kanno N, Kato S, Ohkuma M, Matsui M, lwasaki W, Shigeto S.
Nondestructive microbial discrimination using single-cell
Raman spectra and random forest machine learning algorithm.
STAR Protoc 3, 101812 (2022)

Kato S, Ogasawara A, Itoh T, Sakai HD, Shimizu M, Yuki M,
Kaneko M, Takashina T, Ohkuma M. Nanobdella aerobiophila
gen. nov,, sp. nov., a thermoacidophilic, obligate ectosymbiotic
archaeon, and proposal
Nanobdellales ord. nov. and Nanobdellia class. nov.. Int J Syst
Evol Microbiol 72, 005489 (2022)

of Nanobdellaceae fam. nov.,,

Kato S, Masuda S, Shibata A, Shirasu K, Ohkuma M. Insights
into ecological roles of uncultivated bacteria in Katase hot
spring sediment from long-read metagenomics. Frontiers in
Microbiology 13, 1045931 (2022)

Aoki H, Yuki M, Shimizu M, Hongoh Y, Ohkuma M, Yamagata Y.
Agarose gel microcapsules enable easy-to-prepare, picolitre-
scale, single-cell genomics, yielding high-coverage genome
sequences. Sci Rep 12, 17014-17026 (2022)

Kinjo Y, Bourguignon T, Hongoh Y, Lo N, Tokuda G, Ohkuma M.
Coevolution of Metabolic Pathways in Blattodea and Their
Blattabacterium Endosymbionts, and Comparisons with Other
Insect-Bacteria Symbioses. Microbiol Spectr 10, 02779-22
(2022)

Tohno M, Tanizawa Y, Sawada H, Sakamoto M, Ohkuma M,
Kobayashi H. A novel species of lactic acid bacteria,
Ligilactobacillus pabuli sp. nov., isolated from alfalfa silage. Int.
J. Syst. Evol. Microbiol. 72, 005587 (2022)

Hayakawa M, Tokuda M, Kaneko K, Nakamichi K, Yamamoto Y,
Kamijo T, Umeki H, Chiba R, Yamada R, Mori M, Yanagiya K,
Moriuchi R, Yuki M, Dohra H, Futamata H, Ohkuma M, Kimbara
K, Shintani M. Hitherto-Unnoticed Self-Transmissible Plasmids
Widely Distributed among Different Environments in Japan.
Appl Environ Microbiol 88, e0111422 (2022)

Sakamoto M, lkeyama N, lino T, Ohkuma M. Growth of succinate
consumer Dialister hominis is supported by Bacteroides
thetaiotaomicron. Anaerobe 77, 102642 (2022)
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Publications

Kato S, Itoh T, lino T, Ohkuma M. Sideroxyarcus emersonii gen.
nov. sp. nov., a neutrophilic, microaerobic iron- and thiosulfate-
oxidizing bacterium isolated from iron-rich wetland sediment.
Int J Syst Evol Microbiol 72, 005347 (2022)

Muramatsu S, Hirose S, lino T, Ohkuma M, Hanada S, Haruta S.
Neotabrizicola shimadae gen. nov., sp. nov., an aerobic
anoxygenic bacterium
photosynthetic genes in the family Rhodobacteraceae,
isolated from aterrestrial hot spring. Antonie Van Leeuwenhoek
International Journal of General and Molecular Microbiology

115,731-740 (2022)

phototrophic harbouring

Namwong, Pandey S, Yuki M, Kudo T, Ohkuma M, Tanasupawat
S. Characterization, genome annotation, and antibacterial
properties of Actinopolyspora saharensis BKK2. Scienceasia 48,
635-641 (2022)

Hamana K, Hayashi H, Furuchi T, Niitsu M, Sakamoto M, Itoh T,
Ohkuma M. Additional cellular polyamine data in the twenty
phyla, Acidobacteria, Armatimonadetes,
Atribacterota, Balneolaeota, Chlorobi,
Chrysiogenetes, Deferribacteres, Elusimicrobia, Fusobacteria,
Gemmatimonadetes,
Lentisphaerae, Nitrospirae, Planctomycetes,Rhodothermaeota,
Spirochaetes, Synergistetes, and Verrucomicrobia. Microb.
Resour. Syst. 38, 17-30 (2022)

bacterial
Chloroflexi,

Ignavibacteriae,  Kiritimatiellaeota,

Sakamoto M, Sakurai N, Tanno H, lino T, Ohkuma M, Endo A.
Genome-based, phenotypic and
classification of Faecalibacterium strains: proposal of three
species Faecalibacterium duncaniae sp.
Faecalibacterium hattorii sp. nov. and Faecalibacterium
gallinarum sp. nov.. Int. J. Syst. Evol. Microbiol. 72, 005379
(2022)

chemotaxonomic

novel nov.,

Book

Itoh T, Kato S, Dimitry SY. Natronolimnohabitans. (2023)

IRASER. ME DB - 155 - RE. (2022)

Presentation

MARTETHIE, EHERE, T Eah, KRR, RFEMBNE, FraK
2. FIFINP/P-1BETSII RO BETEEELXLEGT DR
FOBRRKREERE. HAMEMERFEREISEAR, tLIR, B,
October 31-November 3 (2022)

FIERSEA, KBEEt, FHIBEF. > O7 JBERD S OFFAE
BN FEZNEE ORI, BAMEYMERFESE350
2§18, B, October 31-November 3 (2022)

EFEZ, RRBLE, B KRR, BHEF, T8 &N

B, ARBER, KEBR—. > O7 ) BREREEYHIERILE X
B UED DFEREFIERNT. BAMEYERFREISOASR,
1R, BA, October 31-November 3 (2022)

AURE B, FER =, T RE, NBFR BE, RE B, KRE &
1, A A—. F DX TUVBAREEYICHEE T IME DS
BERUVBEOREN. BAMEMERFREISOAS, IR,
HZK, October 31-November 3 (2022)

IR, IR, A, 58—, TRERE, SR, K
AERRAD, AR —. > O 7 ) BAREEYStephanonymphaifl
FRICHE T 2SR AMBERAEOBECEETR. BEAMEY
HFREFREISEAS, LR, HA, October 31-November 3
(2022)

A —, R, RREN, )WRT, SHE, REBRRE, ARk
B >O7 UBAAREDBEREEY NS AYUTF) ©
T/ L. B8IRIBATERFRRARKEASR - BAH
EEMFRBOMAR BRAR, ®R, BZA, October 1-2
(2022)

Kei KS, Igai K, Takahashi K, Murooka S, Kuwahara H, Sato T,
Ohkuma M, Hongoh Y. Ecology and physiology of endonuclear
alphaproteobacterial symbionts (order Holosporales) infecting
termite gut protists. BAY / LMEMFRE17EIER, KE
72, Japan, March 8-10 (2023)

HEE, BB, F)I1E8, KRR, |LHRTE, H# EHGE,
Wia—. FEEREEDCHITZ IS —UETTFEECAE
FHEEEADEN. BEAY / LHEYESEI/DES, KB
72, B, March 8-10 (2023)

BAREK, ImBIE 2N, (LA, ERIE—LF, KRR, ZH
£, HRis A, mBEEF. Trichosporon asahiiD ERDITHIE R
ICBDZRF. FSEREADFEMFERFR, TE HBX,
November 30-December 2 (2022)

BARMK, ERE—BR, KRR, ZHE, HFEA, BEEF.
T Z I LDFMIE. Trichosporon asahiiDERDATHE%E
RzR9%. BeoRIHAEERFRRS - iR, KB,
B, October 1-2 (2022)

REERH. ICMICH 1 F D —RRMEY D U Y — X EfF. E6[alH
KHEFE SIS, 1B, B, March 16-18 (2023)

Ohkuma M. MM ER E RRDEFE D INH 5. RBEFEE
AR F2 - ARSI BB LEBIEAREY
VIRII L, BER, B, March 6 (2023)

BAR. 3D0OXKH | XEER - REEOXINBERZREFH
S55|ETEOHT. RIEEMEY WEMA —o <2 —) ERD
¥1ERE, ¥, Japan, March 29-29 (2023)

ISR HFREGTTEET S5/ 7—F7Nanobdella
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aerobiophila M TS & fnda. LSBIEE A REERAZEAT 5
= - ZREREIR MBS EBIENREY Y RI T L, B,
HZ, March 6 (2023)

IEEEIE, REERE, KRR, MEMYT ./ LBITICLS7—F
TORBIEINTET-RBEIKEEDIER. F4sLIBADFEY
FRER, BiE, B, December 2 (2022)

KR, ROKE, BB, WMEHE RENE, MER, IRA
R, KEERXK. £ FEERED S OBIRE D78 & € DEYE
M5l o6 BAMBEF RS, EE., BA, March 16-18
(2023)

T, KRB, IRAWR. b FEEHNSHBEINTERE
Sellimonas catena. F6EHAMEF SRS, B, HZX,
March 16-18 (2023)

IRANR, BHESE, FEFLE, BREF X, KRR, =R
7 LER. REUERBLVELESBEBFZHIERICE DL
Faecalibacterium/E D48, 6B HAMEF SRS, 1B, H
7, March 16-18 (2023)

B, ABEREM. Lecanora symmictafS@E D FRIFFEIC
BEOCHEREFEORKRE. BAEER$E66[DAS, Online,
HZ, August 20-28 (2022)

B, KRt AAERCESEOBSHOMIE. BAM
EMERFRE28EI AR, FHT, B, July 1-3 (2022)

Hashimoto A, Ohkuma M. Attempts to explore of new microbial
resources: Cultivation of yet-tobe cultured fungi. ANRRC 2022,
Online, November 8-9 (2022)

BARG, AR, AR, KEEEM. BAELecanora yasudaetk
BEOBRFENZRIEICOVT #IKFR H21EIASR, Online,
H, December 12-13 (2022)

IRANR. BEMODEE - BESLUDE HAABEFRR
022FEMEAE = F—, RERHFHEA/X EHEEAKX), BE
November 25 (2022)

IEEEIE, REERR, KRR, MBEMNYT ./ LBIFICL2T7—F
T DFRG IR BIHEREDIFER. E3EIBRBEEMFLES, )
i, B2, November 12-13 (2022)

HINBEEEIE. DPANN 7 — = TR D RETIE. BAMEM EEFZR
#$35E A%, FLIR™, HZA, October 31-November 3 (2022)

Kato S, Suzu K, Ohkuma M. Release of online lists of JCM strains
with various information. The 13th ANRRC International

Meeting, Online, November 8-9 (2022)

KR, [ROKRE, WX, BEGIE, REME, IRELR, MR
B b FEERED S OBIRE QDR £ OREEYIER.
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20224 (5536[0) HAMUSEFRAR, @H, HA, September
14-16 (2022)

Tourlousse DM, Narita K, Miura T, Sakamoto M, Ohyama Y,
Kameyama K, Kasahara K, Kawasaki H, Terauchi J, Sekiguchi Y.
Developing standards for measuring fecal microbiota by
metagenomics to support human microbiome research and
development. IHMC 2022, Kobe, Japan, November 8-10 (2022)

Aoki K, Manabe R, Ohkuma M, Sugita T, Tanaka N, Takashima M.
Hyphal growth is accelerated by the addition of magnesium in
Trichosporon asahii. 36th International Specialised Symposium
on Yeasts (ISSY36), Vancouver, Canada, July 12-15 (2022)

Aoki K, Manabe R, Ohkuma M, Sugita T, Tanaka N, Takashima M,
Yuki M. Investigation of the orthologs that characterize
Ascomycota and Basidiomycota. 36th International Specialised
Symposium on Yeasts (ISSY36), Vancouver, Canada, July 12-15
(2022)

Tokuda M, Yuki M, Ohkuma M, Kimbara K, Shintani M, Umeki H.
The features of the novel IncP-1-related plasmids are different
from those of the well-studied IncP-1 plasmid. ISPB2022 :
International Symposium on Plasmid Biology 2022, Toulouse,
France, September 18-23 (2022)

Tokuda M, Suzuki H, Yuki M, Ohkuma M, Kimbara K, Shintani M.
Host ranges of plasmid could be predicted using genomic
signature. ISPB2022 : International Symposium on Plasmid
Biology 2022, Toulouse, France, September 18-23 (2022)

FHEIEF, Gile G, AHE B, dbH B >O7UICHET S
Spirotrichonympheaffl[R4E £ D D EEFRIIREY. FE55EIAAK
FREEMFRAR, RRE/N&H™, BA, September 1-3
(2022)

BEIA=, ML, BREE, BB, KREZ, RANR,
KRER% D, BEX RV EEFICE N LEIR
Prevotella BH#IE ORI, BAZEFRF130EAR, R
#HEHBRX (> 1 U FfE), B, September 14-17 (2022)

=HREE.

TEKEEY, I, HHEAE FRTETF, IRAER, FERE,
MEEEE, =E, MET, B4, SEH, ii==, SFE
Th, KEERR, BRIICMD2021 EEEBRE. BAMEMER
FRE8EIAR, TEREHHT, BA, July 3-4 (2022)

NI, ABH, HRE, FAHEBEE, BHE, HREA. LR
7 J I\ & B Stenotrophomonas maltophiliadd B9 %E. HAE
MEMERFLE28EAR, TERFHM, BAE, July 1-3
(2022)

=EPEE, BAEF], Tourlousse DM, KILB, ENMEF, &
JHES, IR R, KAERt, BILET, AHSEE, SRER, @0
Bith, FWE, JIIEEF. £ MERERITOZ Y M@ -0
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Publications

ICFA%F L 7emock community EMAH 2 7IL) O BEICDW
T. E26EIlFAMEERFMESR, RREIA)IX, BA, July
7-8(2022)

AEH, KBEE, IRANR. & NBRMAEEMEDOHDN
A3 1)V —BRBICIEITT. BAMEYERFSE28EIRE
FEEEFH™, B, July 1-3(2022)

Integrated Bioresource
Information Division

Article

Fujita H, Ushio M, Suzuki K, Abe MS, Yamamichi M, Iwata K,
Canarini A, Hayashi |, Fukushima K, Fukuda S, Kiers T, Toju H.
Alternative stable states, nonlinear behavior, and predictability
of microbiome dynamics. Microbiome 11, 63 (2023)

Daii Y, Fujita H, Hayashi I, Shima G, Suzuki K, Hirokazu T. Core
species and
microbiome dynamics. Microbiome 11, 53 (2023)

interactions prominent in fish-associated

Suzuki K, Matsuzaki SS, Masuya H. Decomposing predictability
to identify dominant causal drivers in complex ecosystems.
Proc Natl Acad Sci US A 119, e2204405119 (2022)

Kumaishi K, Usui E, Suzuki K, Kobori S, Sato T, Toda Y, Takanashi
H, Shinozaki S, Noda M, Takakura A, Matsumoto K, Yamasaki Y,
Tsujimoto H, lwata H, Ichihashi Y. High throughput method of
16S rRNA gene sequencing library preparation for plant root
microbial community profiling. Sci Rep 12, 19289 (2022)

Yamagata Y, Fukuyama T, Onami S, Masuya H. Ontology for
Cellular Senescence Mechanisms.. bioRxiv (2023)

Miyamoto H, Kawachi N, Kurotani A, Moriya S, Suda W, Suzuki
K, Matsuura M, Tsuji N, Nakaguma T, Ishii C, Tsuboi A, Shindo C,
Kato T, Udagawa M, Satoh T, Wada S, Masuya H, Miyamoto H,
Ohno H, Kikuchi J. Computational estimation of sediment
symbiotic bacterial structures of seagrasses overgrowing
downstream of onshore aquaculture. Environ Res 219, 115130
(2022)

Miura |, Kikkawa Y, Yasuda SP, Shinogi A, Usuda D, Kumar V,
Takahashi JS, Tamura M, Masuya H, Wakana S. Characterization
of single nucleotide polymorphisms for a forward genetics
approach using genetic crosses in C57BL/6 and BALB/c
substrains of mice. Exp Anim 71, 240-251 (2022)

Book

HEHZEX. PubChem — L EMIE ZNICEAS § 5 EETF, /YR

TR EDIERE 7 ) —TRH. (2022)

Presentation

BREE, BT, SEBE, HARK, BKET RIIE &
BRE. BEELREIDVINTFAIVRERICEZETeRE
D~ L—RATORE. BARBMERFR, BA, March 15-17
(2023)

Yoshiki A, Mizuno S, Nakata H, Kushida T, Usuda D, Masuya H.
Upgrading the information of mouse resources and results. 55
2B AAGKEBFERFMESR, SR+A>F0>, Japan,
July 29-31 (2022)

M_j: EcohNetI%*\y N —OHEDFHFE BARERE
£B70LLEAS, WA, BA, March 17-21 (2023)

Suzuki K. Handling ecological time series data: analysis of
predictability and causation. ANRRC2022, Tsukuba, Japan,
November 8-9 (2022)

Takada T, Miyazawa, Ayabe S, Fukuta K, Kondo S, Toyoda A,
Tamura M, Yoshiki A, Abe K, Obata Y, Shiroishi T, Amano T,
Noguchi H, Masuya H. Exploring genomic variants for unique
phenotypes of inbred mouse strains developed in Japan. The
36th International Mammalian Genome Conference, Japan,
March 28-31 (2023)

HE17, HEXE, SHEZEX, HaBE, MEEE. VI —F&
'J V—=REDHREI TR ) LZBEIFT—2~R—2Z, MoG+. H
ADFEYES, B, November 30-December 2 (2022)

HE1T7, ABRAE, #HEER, WEERE, MBEEE. YT/
1_\5’ BF—ZR—ZMoG+DIBER E. BARBELRFRENM[D]
£, 1L, BA, September 14-16 (2022)

Yamagata Y, Masuya H, Onami S. Ontology Development for
Knowledge Organization of Cellular Senescence Processes..
RIKEN BDR Symposium 2023, ##F1, Japan, March 7-9 (2023)

BHEE, AEERIK, )| 1F05F, B a5 T, MIRHIE, RISHR
BB, FATRE AR, 1EHEE—, MBS, BRI, XFEL, A
1255, BNES, BAEEE, ILABE. MiRICKkFL T BEOER
ZHO CCICAENICERZEBEZEET IEERITID
R, BARELFREMEIAR, FLIRT, BA, September 14-
17 (2022)

BOTF EEEX, EFH5E, RENE T, tBERE, TA®
%, KOBE. BRAYFOJS—DEE Japanese Food
Ontology. Z58[EISWOMAZEx, ##EM, HZA, November 22
(2022)

SRR CERA BEE, HHEER, BRESE. %ﬁﬁu%%
(NANDO) & #5R15#8 AR — 2 L« +(NanbyoData) 7 v 75
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— . BAEIBARD FEMER
30-December 2 (2022)

£, FTE™, B&, November

HHEX, FAEALE, BEES1T, LA, MEREER. BRCH 4O
JORT L REBHARICAVWSNZNAF )Y —O—ER
RIRT L. FBASBEHADFENZERER, TEH BFE,
November 30-December 2 (2022)

LIRSS, KRE— MERER. 4> O —IcE D iR
70 XOMHEERET ) V. BASERIREDFEVMES
£ FEh, HA, November 30-December 2 (2022)

Higuchi C, Kushida T, Yatsuzuka S, Hatanaka H, Nagao C, Araki
M, Mizuguchi K. The Japanese Food Ontology. IFOW 2022
Integrated Food Ontology Workshop, Jonkdping and Online,
Sweden, August 15-19 (2022)

HMOT% BEEX S2PFH RENET HIBRE, T 8
% KOBE. BRA Y O —0REEICDWT. 5$E48EIBMS
a>7 7L >2(2022), RREEEM, HZA, October 24-26
(2022)

Kushida T, Usuda D, Takada T, Yamagata Y, Masuya H. Ontology
Integration for Discovering Bioresources Contributing to
Medical Science Research.ICBO 2022: International Conference
on Biomedical Ontology, Ann Arbor, MI. and Online, United
States, September 25-28 (2022)

RO EHEEX, 8956, RENEF, 7ABE, kOB
3. BmAVFAOD—OBE. +—J-—0OHIVRITL
2022, Online, B4, October 5 (2022)

HEEX, FRAE, MEZSE. BEMRBRCGEMNIA )Y —2X
RDF7— &R DIERL & € DER. f—d—0B>YRITL
2022, Online, B4, October 5 (2022)

LIER&AE, KRIE—, MERK. Knowledge Systematization for
Cellular Senescence Processes by Homeostasis Imbalance
Process Ontology. ICBO 2022: International Conference on
Biomedical Ontology, Online, September 25-28 (2022)

=HEBE, FIAEE, ZHET, BAST, BIHKE KUMARY,
TAKAHASHI JS, EBATBS, iR, B3RS, C57BL/6 ¥ BALB/C
RORBRFEBICE ZETFIVE ST DIZHDSNPY—7H
—B%. FeoL B ARBIMF RS, (LA™, HA, May 18-
20 (2022)

HE17, BHEXE, MRER, aRE MEEE. XV RT/
L\” BF—ZR—2ZAMoG+D 7/ LERSEL. FeoEIHA
ERBMERBR, WWE™, BA, May 18-20 (2022)

HHEX, BEAE SHE1T, BERE ERFMRICERY

BNAF VY —RRERD T LOYEER. 55696 A AREREY)
FRHER, (LA™, BE, May 18-20 (2022)
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Support Unit for Quality
Management

Book
Kobayashi M. Plant Experimental Resources. (2022)
Presentation

AGRAHARI RK, Kobayashi Y, Enomoto T, luchi S, Kobayashi M,
Koyama H. SAUR regulates the plasma membrane H+-ATPase
through STOP1 for Al tolerance in Arabidopsis. B A< 1-38E%}
F2 2022FEHERASR, Japan, September 13-15 (2022)

I Bioresource Engineering Division

Article

Hirose M, Tomishima T, Ogura A. Editing the Genome of the
Golden Hamster (Mesocricetus auratus). Methods Mol Biol
2637,247-254 (2023).

Miyazaki T, Kanatsu-Shinohara M, Ogonuki N, Matoba S, Ogura
A, Yabe-Nishimura C,Zhang H, PommierY, Trumpp A, Shinohara
T. Glutamine protects mouse spermatogonial stem cells
against NOX1-derived ROS for sustaining self-renewal division
in vitro. Development 150, dev201157 (2023)

Uchida A, Imaimatsu K, Suzuki H, Han X, Ushioda H, Uemura M,
Imura-Kishi K, Hiramatsu R, Takase HM, Hirate Y, Ogura A,
Kanai-Azuma M, Kudo A, Kanai Y. SOX17-positive rete testis
epithelium is required for Sertoli valve formation and normal
spermiogenesis in the male mouse. Nat Commun 13, 7860
(2022)

Shikata D, Matoba S, Hada M, Sakashita A, Inoue K, Ogura A.
Suppression of endogenous retroviral enhancers in mouse
embryos derived from somatic cell nuclear transfer. Frontiers
in Genetics 13, 1032760 (2022)

Wakayama S, Soejima M, Kikuchi Y, Hayashi E, Ushigome N,
Hasegawa A, Mochida K, Suzuki T, Yamazaki C, Shimazu T, Sano
H, Umehara M, Matsunari H, Ogura A, Nagashima H, Wakayama
T. Development of a new device for manipulating frozen
mouse 2-cell embryos on the International Space Station. PLoS
One 17, 0270781 (2022)

Ogonuki N, Kyogoku H, Hino T, Osawa Y, Fujiwara Y, Inoue K,
Kunieda T, Mizuno S, Tateno H, Sugiyama F, Kitajima TS, Ogura
A. Birth of mice from meiotically arrested spermatocytes
following biparental meiosis in halved oocytes. EMBO Rep 23,



MEFEK

Publications

€54992 (2022)

Matoba S, Kozuka C, Miura K, Inoue K, Kumon M, Hayashi R,
Ohhata T, Ogura A, Inoue A. Noncanonical imprinting sustains
embryonic development and restrains placental overgrowth.
Genes Dev 36, 483-494 (2022)

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 in vivo-genome editing technology. Biol Reprod
(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 17,924-935 (2022)

Presentation

Inoue K, Miura K, Dodo Y, Ogura A. Elucidation of imprinted
genes responsible for hyperplasia in somatic cell nuclear
(SCNT) placentas. The 36th
Mammalian Genome Conference, D < |£, Japan, March 28—
31(2023)

transferred International

Ogonuki N, Kyogoku H, Hino T, Osawa Y, Fujiwara Y, Inoue K,
Kunieda T, Mizuno S, Tateno H, Sugiyama F, Kitajima T, Ogura A.
Fertilization using spermatocytes overcomes azoospermia
caused by meiotic arrest. The 36th International Mammalian
Genome Conference, Tsukuba, Japan, March 28-31 (2023)

MISEE (MR O—-YEOIEY 12T« 7 XBIFH 5
Bx2H0. BUETRICEITRREEK - O T - KB
IR 2EFHAETEDS, =8, B, April 14-15 (2022)

FIHEIE, PHEE, M5 AE, AR He, /NEZEER. g0 ZE
REEMSENCe/ v U1 YT IDEH. HB115EIEK
BIEAYH 2, R, A7, September 11-14 (2022)

HIEEE BEEEOERR | Fllks0—2iE . E=LEtE
JEMiE S TEIEDZHkIE) , #Fh, B4, March 10-11 (2023)

Watanabe N, Hirose M, Hasegawa A, Mochida K, Ogura A,
Inoue K. Preservation of wild-derived mouse strains using
nuclear transfer using peripheral blood cells. IMGC 2023, 2 <
|&£™, Japan, March 28-31 (2023)

Hirose M, Tomishima T, Ogura A. Generation or knockout
hamsters as a new experimental model strategy. International
mammalian genome conference 2023, Tsukuba, Japan, March
28-31(2023)

Shikata D, Shogo M, Kimiko I, Ogura A. Suppression of
enhancer-like endogenous retrovirus in mouse somatic cell
nuclear transfer embryos. 36th International Mammalian
Genome Conference, D < |£T, Japan, March 28-31 (2023)

Watanabe N, Inoue K, Hirose M, Hasegawa A, Mochida K, Ogura
A. An attempt to establish nuclear transfer embryonic stem
cells from wild-derived mouse strains. 14th JCK International
Postgraduate Academic Forum, Japan, September 27-28
(2022)

Watanabe N, Inoue K, Hirose M, Hasegawa A, Mochida K, Ogura
A. Preservation of wild-derived mouse strains using nuclear
transfer technology. Totipotency and Germ Cell Development,
Japan, November 23-25 (2022)

Watanabe N, Inoue K, Hirose M, Hasegawa A, Mochida K, Ogura
A. Preservation of wild-derived mouse strains using nuclear
transfer technology. ANRRC 2022, Japan, November 8-9 (2022)

TERTEXE, H LEET, BRES T BAISK FHHER, )
BIZE. BAEBRT Y IRMH S OBIEESHEI ORI & £
OFFMERENT. TREEMTOJ 5 A1 B=EIEFMIER2022, H
7, July 6-7 (2022)

Ogura A. Nuclear transfer for the study of the developmental
epigenetics. The 36th International Mammalian Genome
Conference, Tsukuba, Japan, March 28-31 (2023)

INETERR. EMEE T T e D<K B — BB O— > L B
B —. B12EHAY—FT v MHRZESR, Online, March 7-8
(2023)

F E#¥, U5 E1E. Noncanonical imprinting sustains embryonic
development and restrains placental overgrowth. Fr#ft7f&1;
e e 700 5 L SN RFERS, Online, May (2022)

Uchida A, Imaimatsu K, Suzuki H, Han X, Ushioda H, Uemura M,
Imura-Kishi K, Hiramatsu R, Takase HM, Hirate Y, Ogura A, Kudo
A, Kanai Y. The formation of Sertoli Valve and spermatogenesis
is modulated by SOX17-positive rete testis in mouse testis. The
International Symposium “Totipotency and Germ Cell
Development”, Fukuoka, Japan, November 23-25 (2022)

Uchida A, Suzuki H, Takase HM, Hirate Y, Hiramatsu R, Kudo A,
Akimoto Y, Kanai M, Ogura A, Kanai Y. ¥ 7 X ¥5 5 #ESOX17%
L7z RUNILTER - SEFREGEEEOMEE. HAE
TEEH)F S, Tokyo, B, September 11-14 (2022)

Inoue K, Miura K, Dodo Y, Ogura A. Elucidation of placenta-
specific imprinted genes responsible for hyperplasia in somatic
cell nuclear transferred placentas. International Congress on
Animal Reproduction, Italy, July 26 (2022)
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HESEF FARZBHEIO-VEMICEDELZRER
BORRZEBEZOHEBLEDRHE. FEEYFESR, HFE
September 11 (2022)

HEEEF. FFHRBMRIDAHRBTEFDA VT Y hEEH
AR O— VERBOREICS X ZHEICOVWT. 9F4EY
2%, HA, November 30 (2022)

Ogonuki N, Kyogoku H, Hino T, Osawa Y, Fujiwara Y, Inoue K,
Kunieda T, Mizuno S, Tateno H, Sugiyama F, Kitajima T, Ogura A.
Birth of mice from meiotically arrested spermatocytes
following biparental meiosis in halved oocytes. Totipotency
and Germ Cell Development, Fukuoka, Japan, November 23—
25 (2022)

FrHEER], STHRB AR, FRAR, EREE, RA/IISK, L5 H
%, NEER. S b OEFHEBEROOOIAYEEYE/
JOMAEO”RS. B15ERAEKEENFRAR, TR, BE,
September 11-14 (2022)

Ogura A. How to improve mouse cloning. 19th International
Congress on Animal Reproduction, Bologna, Italy, June 26-30
(2022)

Ogura A. How somatic cell nuclear transfer helps us probe the
placental epigenome. International Symposium "Totipotency
and Germ Cell Development", Fukuoka, Japan, November 23—
25(2022)

HEBEMSE, NEEER. —XRIEEHED S DEFIEHEDH
. B52OIFFIESR, D <IET, B, October 22-22 (2022)

mA AR, BIHEE, H EEETF, NAEEE. YU X EHao O
—VRICBITBZII N —KRATEEL bOT )L 2O
1. NGS EXPO 2022, Osaka, B, October 18-19 (2022)

A AR, WIHEE PRKE, IRTEE, HEEET, NAE
BR. (AR O O— VARICE 1T D HAEMEL O JLRERVKD
Wl 1150 BAEBENZE AR, BE, HA, September
11-14 (2022)

Hirose M, Fulka H, Inoue K, Tomishima T, Nagashima K, Nakano-
Tamura M, Honda A, Ohtsuka M, Baba T, Yanagimachi R, Ogura
A. Generation and analysis of Acrosin knockout hamsters.
International congress on animal reproduction, Bologna, Italy,
June 27-30 (2022)

BB ERZE, HHFHRE, ZBEA, KEEE, BFRER, H 53k
F, BB, KRBT, EfREX, KEFEE, MEFR=E LY
B, tBEt, NEZEE. —XIgEHIED 5 DY U AEFIEL
EDBEEREHET T IANDIGH. B3EIEAINFER, =
#3, B, May 28-29 (2022)

HEEETF ZHRA BABEETF, NEER. v RBRRIGR

RIKEN BRC Annual Report FY2022

N> 7y MR GEFORRBEENMEERS O—REICS
ZABEEIIDOVWT. BAERSFMFESR, (e, BHA, May 17-20
(2022)

EHBESF, NEEE. DM VWWELTIZWATYS ! THL
27— . BeLIAAEREMF SRR, 5™, HE, May
18-20 (2022)

INETERR, BHERTF, BEERTF. 7/ LRENLIXE—HH
AT NB . BEXY / LIREFRETEIASR, Online, B,
June 6-8 (2022)

ERRTE H LEXF EBEEEF ROISK FHEER, /M
BIEES. FFERRT U IR S ORIBHEESHIRDRITI £
DY LRI, BeoMERBRBMF LM, BHEWE™, BE,
May 18-20 (2022)

INEERS, BERETF, BERF d—-ILTYN\LXZ—0DE
5E - REZIEFRYE /v I T I RNLIXEZ—OEE. $E69[E]
HARBREMFESKS, LS, BHA, May 18-20 (2022)

RB)ISR, FHES, 8ILHE, NEZE8. :BHFI0L EH R
ICRIFTREBCRME. FDAARREBYZR, IiE, BE,
May 18-20 (2022)

Technology and Development
Team for Mammalian Genome
Dynamics

Article

Chu S, Yokota H, Abe K, Cho D, Tsai M. U-net structures for
segmentation of single mouse embryonic stem cells using
three-dimensional confocal microscopy images. 2022 44th
Annual International Conference of the IEEE Engineering in
Medicine & Biology Society (EMBC) 00, 512-515 (2022)
10.1109/EMBC48229.2022.9871127

Chu S, Sudo K, Abe K, Yokota H, Nakamura Y, Liou GT, Tsai MD.
Prediction of human induced pluripotent stem cell formation
based on deep learning analyses using time-lapse brightfield
microscopy images. Annu Int Conf IEEE Eng Med Biol Soc.
(2022) Jul;2022:2029-2032. doi: 10.1109/EMBC48229.2022.
9871815.

Chu S, Abe K, Yokota H, Tsai M. RECURRENT NEURAL NETWORK
FOR MONITORING MOUSE EMBRYONIC STEM CELL COLONY IN
VITRO USING TIME-LAPSE FLUORESCENCE MICROSCOPY
IMAGES. Biomedical Engineering Applications Basis and
Communications 34, 2250030 (2022) 10.4015/
$1016237222500302
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Publications

Chu S-L, Sudo K, Yokota H, Abe K, Nakamura Y, Tsai MD Human
induced pluripotent stem cell formation and morphology
prediction during reprogramming with time-lapse bright-field
microscopy images using deep learning methods. Computer
Methods and Programs in Biomedicine. 229, 107264.(2023)
10.1016/j.cmpb.2022.107264

Ohtsuka S, Qin X-Y, Wang W. Ito T, Nansai H, Abe K, Fujibuchi
W, Nakao Y, Sone H iGEM as a human iPS cell-based global
epigenetic modulation detection assay provides throughput
characterization of chemicals affecting DNA methylation.
Scientific Reports 13, 6663. (2023) 10.1038/s41598-023-
337294

Okamoto K, Fujita H, Okada Y, Shinkai S, Onami S, Abe K,
Fujimoto K, Sasaki K, Shioi G, and Watanabe T. (2023) Single-
molecule tracking of Nanog and Oct4 in living mouse
embryonic stem cells. EMBO J in press

Presentation

Takada T, Miyazawa , Ayabe S, Fukuta K, Kondo S, Toyoda A,
Tamura M, Yoshiki A, Abe K, Obata Y, Shiroishi T, Amano T,
Noguchi H, Masuya H. Exploring genomic variants for unique
phenotypes of inbred mouse strains developed in Japan. The
36th International Mammalian Genome Conference, Japan,
March 28-31 (2023)

Chen W, Imasaka M, Sugimoto M, Nishiura H, Ohmuraya M.
Deficiency of REG family proteins alleviate pancreatic damage
and fibrosis in chronic pancreatitis. The 36th International
Mammalian Genome Conference, Japan, March 28-31 (2023)

Tokuyasu M, Hirayama A, Yonemori T, Sugimoto M, Araki M,
Araki K. Dysregulationoftheautoregulatoryenhancerregioncau
sesectopicexpressionof Ptf1ain Danforth’s short tail (Sd) mice.
The 36th International Mammalian Genome Conference,
Japan, March 28-31 (2023)

Tada Y, Bottcher M, Ura H, Sugimoto M, Abugessaisa |,
Kasukawa T, Nagao K, Carninci P, Abe K. Two pre-primed
pluripotent states emerged in naive-to-primed conversion
process discovered by single cell analyses. The 36th
International Mammalian Genome Conference, Japan, March
28-31(2023)

Sugimoto M, Cho D., Tada Y, Abe K. Barcoding of MeOH-fixed
cells by the USB method for sample multiplexing of scRNA-seq
analysis. The 36th International

Conference, Japan, March 28-31 (2023)

Mammalian Genome

Technology and Development
Team for Mouse Phenotype
Analysis

Article

Sato Y, Tsuyusaki M, Takahashi-lwanaga H, Fujisawa R,
Masamune A, Hamada S, Matsumoto R, Tanaka Y, Kakuta Y,
Yamaguchi-Kabata Y, Furuse T, Wakana S, Shimura T, Kobayashi
R, Shinoda Y, Goitsuka R, Maezawa S, Sadakata T, Sano Y,
Furuichi T. Loss of CAPS2/Cadps2 leads to exocrine pancreatic
cellinjury and intracellular accumulation of secretory granules
in mice. Frontiers in Molecular Biosciences 9 (2022)

MizumotoT, Yoshizawa T, SatoYY, Ito T, Tsuyama T, Satoh A, Araki
S, Tsujita K, Tamura M, Oike Y, Yamagata K. SIRT7 Deficiency
Protects against Aging-Associated Glucose Intolerance and
Extends Lifespan in Male Mice. Cells 11 (2022)

Watanabe C, Shibuya H, Ichiyama Y, Okamura E, Tsukiyama-
Fujii S, Tsukiyama T, Matsumoto S, Matsushita J, Azami T,
Kubota Y, Ohji M, Sugiyama F, Takahashi S, Mizuno S, Tamura M,
Mizutani K, Ema M. Essential Roles of Exocyst Complex
Component 3-like 2 on Cardiovascular Development in Mice.
Life-basel 12 (2022)

Miyasaka Y, Okuda K, Miura I, Motegi H, Wakana S, Ohno T. A
ENU-induced Cpox mutation causes
hypochromic anemia in mice. Exp Anim 71, 433-441 (2022)

novel microcytic

Kunishima N, Takeda Y, Hirose R, Kume S, Maeda M, Oguchi A,
Yanagita M, Shibuya H, Tamura M, Kataoka Y, MurakawaY, Ito K,
Omote K. Compact laboratory-based X-ray microscope
enabling nondestructive 3D structure acquisition of mouse
nephron with high speed and better user accessibility.
Microscopy 71, 315-323 (2022)

Hara T, Yamada |, Ohashi T, Tamura M, Hijikata A, Watanabe T,
Gao M, Ito K, Kawamata S, Azuma S, Yoshigai E, Sumiyoshi Y,
Yasuhiro N, Ohara O, dos Santos HG, FukadaT. Role of Scl39a13/
ZIP13 in cardiovascular homeostasis. PLoS One 17, e0276452
(2022)

Uemura M, Furuse T, Yamada |, Kushida T, Abe T, Imai K, Nagao
S, Kudoh M, Yoshizawa K, Tamura M, Kiyonari H, Wakana S,
Hirano S. Deficiency of protocadherin 9 leads to reduction in
positive emotional behaviour. Sci Rep 12 (2022)

Hashimoto D, Fujimoto K, Morioka S, Ayabe S, Kataoka T,
Fukumura R, Ueda Y, Kajimoto M, Hyuga T, Suzuki K, Hara |,
Asamura S, Wakana S, Yoshiki A, Gondo Y, Tamura M, Sasaki T,
Yamada G. Establishment of mouse line showing inducible
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priapism-like phenotypes. Reprod Med Biol 21, 12472 (2022)

Miura |, Kikkawa Y, Yasuda SP, Shinogi A, Usuda D, Kumar V,
Takahashi JS, Tamura M, Masuya H, Wakana S. Characterization
of single nucleotide polymorphisms for a forward genetics
approach using genetic crosses in C57BL/6 and BALB/c
substrains of mice. Exp Anim 71, 240-251 (2022)

Presentation

Tamura M. Development of High-resolution CT imaging
technologies and contrast-agents for mouse phenotyping. The
36th International Mammalian Genome Conference-RIKEN
Symposium(Advanced Phenotyping Technology), Tsukuba,
Japan, March 28-31 (2023)

Takada T, Miyazawa H, Ayabe S, Fukuta K, Kondo S, Toyoda A,
Tamura M, Yoshiki A, Abe K, Obata Y, Shiroishi T, Amano T,
Noguchi H, Masuya H. Exploring genomic variants for unique
phenotypes of inbred mouse strains developed in Japan. The
36th International Mammalian Genome Conference, Japan,
March 28-31 (2023)

Furuse T, Yamada |, Kushida T, Miura |, Tamura M. Machine
learning-based data-driven classification of mutant mouse
disease modeling. The 36th
Mammalian Genome Conference, Tsukuba, Japan, March 28—
31(2023)

strains for International

Shibuya H, Tanabe R, Nomura S, Tamura M. Development of
new contrast-enhanced micro-CT phenotyping methods for
disease model mice. The 36th International Mammalian
Genome Conference, Tsukuba, Japan, March 28-31 (2023)

BE FH BA505, BNIEA, BFHETE, @tE8), Bk,
BREN, BREFF, EHFZELX ARER, LATE, EF8A, 58
I, SRR, SR, KITRE. BB RICEITS
SHAR MR - CTEEROFH 7L X L - EFETE
SE— B VRS T L E10E TEEFIHME,
Y&, B, December 20-21 (2022)

Furuse T, Tamura M. Utilization of machine-learning based
software in the phenotyping assay platform of the RIKEN BRC.
KOMP2&IMPC 2022 Annual Fall Meeting, Web, December 7-8
(2022)

SEFH, AR, R E, BN, FEXRE, BIAE, K
TIRE. BT R O EBROBEREICED CCTHERERIC
BT BEETE. B VRIS DL TDOWIHRFE - f=hiEF
BHEMNE FEFODBDID - AV ITSEETOIBCY
A I ANDPE-1 , TS, BHA, November 30 (2022)

BHFH 248505, GNIEA, FHEXRE, B8, HAE,
WL RERR, EHEX, FRAER, LWENE, EH8A, 518
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1, SRR, /AR, AMTNE. BB PEFRICEITS
SHAR MR —CTEEROF 7ILI ) X L - EFEHTE
SE—. BHRSVRITL TOWIAE - cPEFIRSF
A -AMFOob0IKD - A1V ISEEXETOFARCY Iy
ZAADOHREL-1 |, #1YE™, B4, November 30 (2022)

FEHET, NS IR, B | |1F055, B HEEF, BiRR1E, RIBHFEH
BE, \BFREAED, 1EBE—, MIBERE, BRI, XFERL, 5D
-F, BRE, BaE, LRSS MRICKREL T, EOEX
EODCCICABENICERZEBERIRTIEERITRAD
. HARBELFERFEMEIKRS, tLIRT, B, September 14-
17 (2022)

. BEXRCTICLDAREEREETILAX—I2T
RITEDRRE L ZDISH. B2RHALKEEFERFMES,
ER™ (N T REIE), B, July 29-31 (2022)

Furuse T, Kushida T, Nishimura S, Yamada |, Tamura M. Strain
differences of depression-like behavior in mouse evaluated by
the tail-suspension test using deep learning. 35th International
Mammalian Genome Conference, Vancouver, Canada, July
17-20(2022)

Yamada |, Miura |, Shibuya H, Furuse T, Tamura M. Introduction
of comprehensive phenotyping analysis at Japan Mouse Clinic.
NEURO2022, E#F7E, Japan, June 30-July 3 (2022)

Furuse T, Kushida t, Nishimura S, Yamada |, Tamura M.
Application of a deep learning-based animal-pose analysis
software for tail-suspension test. NEURO2022, EEFET,
Japan, June 30-July 3 (2022)

=EEAE, TS, ZHRET, BARSF, BHEKAE, KUMARY,
TAKAHASHI JS, EBATRS, Bt R, B3RS, C57BL/6 ¥ BALB/C
NI ABREBICLZETFIVE ST DIBHDSNPY—7
—FE. FeoM HARBRIMFLKR, (LA™, BA, May 18-
20 (2022)

SIRENE, A, =HEE, AR, BRRE, AFRE.
FIRENUGEREIECpoxZ R IZV 7 RO/ REEEREB M %
S| FRE T, FEeoLHARREBYELKRS, (LB, HA, May
18-20 (2022)

BIRER, BAST, BUREF, Btk BEERECS7BL/ONICE
I3 MR EEONSHEE. Heod HARBEMFESKE, 1l
&, B4, May 18-20 (2022)

ILIEEBRF, SREAT, SERE, BRES. IMPCRIRESENICH T
DYRBEITERNTICHS KIT T HRATREROTE. FeoEIHAE
BEYFSRK, (BT, BA, May 18-20 (2022)

EERE, \LHEF, REATF, =EEE, BN BRNITER
REBRCEMFBZAVCERYV ARROKRRET LD
B FeMAARREMFARMS, WE™, BAE, May 18-20



MEFEK

Publications

(2022)

iPSC-based Drug Discovery and
Development Team

Article

BT, AHEEr, SHETF, F A iPsHlfaiifz AU
TR A MR B DO RAT. £ DFIF 74 (2022)

Nakai R, Hamazaki Y, Ito H, Imamura M. Early neurogenic
properties of iPSC-derived neurosphere formation in Japanese
macaque monkeys. Differentiation 128, 33-42 (2022)

Sawamura M, Imamura K, Hikawa R, Enami T, Nagahashi A,
Yamakado H, Ichijo H, Fujisawa T, Yamashita H, Minamiyama S,
Kaido M, Wada H, Urushitani M, Inoue H, Egawa N, Takahashi R.
Cellular analysis of SOD1 protein-aggregation propensity and
toxicity: a case of ALS with slow progression harboring
homozygous SOD1-D92G mutation. Sci Rep 12 (2022)

Egawa N, Izumi Y, Suzuki H, Tsuge |, Fujita K, Shimano H,
Izumikawa K, Takahashi N, Tsukita K, Enami T, Nakamura M,
Watanabe A, Naitoh M, Suzuki S, Seki T, Kobayashi K, Toda T,
Kaji R, Takahashi R, Inoue H. TDP-43 regulates cholesterol
biosynthesis by inhibiting sterol regulatory element-binding
protein 2. Sci Rep 12 (2022)

Ozaki H, Suga H, Sakakibara M, Soen M, Miyake N, Miwata T,
Taga S, Nagai T, Kano M, Mitsumoto K, Miyata T, Kobayashi T,
Sugiyama M, Onoue T, Takagi H, Hagiwara D, Iwama S, Banno R,
Iguchi G, Takahashi Y, Muguruma K, Inoue H, Arima H.
Differentiation of human induced pluripotent stem cells into
hypothalamic vasopressin neurons with minimal exogenous
signals and partial conversion to the naive state. Sci Rep 12
(2022)

Kondo T, Inoue |, Umeyama K, Watanabe M, Matsunari H,
Uchikura A, Nakano K, Tsukita K, Imamura K, Nagashima H,
Inoue H. A Transgenic Pig Model With Human Mutant SOD1
Exhibits the Early Pathology of Amyotrophic Lateral Sclerosis.
Laboratory Investigation 103, 100013 (2023)

E=F HEABRA. PSHIEBAEOHFMENSDREE @ AL
/A4 RICK B TANADRERZE. BAERHK 80 (2022)

Okuda S, NakayamaT, Uemura N, Hikawa R, Ikuno M, Yamakado
H, Inoue H, Tachibana N, Hayashi y, Takahashi R, Egawa N.
a-Synuclein Fibrils
Aggravated the Phenotypes of REM Sleep without Atonia in
A53T BAC-SNCA Transgenic Mice. Int J Mol Sci 23 (2022)

Striatal-Inoculation  of Preformed

HEABA, mEE. iPSHEZTRW=T7ILY /N1 I —JRIAZ.
FTILYINA I —IRABEDH =R X b T 72— (2022)

Kondo T, Yada, IkeuchiT, Inoue H. CDiP technology for reverse
engineering of sporadic Alzheimer’s disease. J Hum Genet
(2022)

Presentation

Dinh TT, Ayabe S, Yoshiki A, Inoue H, Amano T. Disruption of
TARDBP binding region results in mouse embryonic lethality.
The 36th International Mammalian Genome Conference, ZX3f
B> <&, Japan, March 28-31 (2023)

HEBA. ALSICH T 2 BEEDOHITHE. H4101HAZZH
EFRFMER, B7DHAEFERFREZR, ®RR, BE,
November 25-27 (2022)

HF AR TOLILESM X iPST—RIC & BRI, £
MO EARNEFRFMER, FI7OIHAEEFHEFR, B
", BZ, November 25-27 (2022)

Otsuka Y, Imamura K, Inoue H. Organoid phenotyping for
analysis of the pathogenic mechanism of Retinitis Pigmentosa.
CiRA Retreat 2022, Kyoto, Japan, February 1-2 (2023)

Imamura K, Yada Y, Nagahashi A, Inoue H. Development of
diagnostic models for neurological diseases using stem cells
and Deep Neural Network ~ Deep Learning with iPSC-based
scanning (Deep iScan) ~. Cell
Therapeutic Applications of Stem Cells, Los Angeles, CA,
United States, December 8-10 (2022)

Symposia:Advances in

Kondo T, Yada Y, lkeuchi T, Inoue H. Cellular dissection of
polygenicity (CDiP) uncover the polygenic architecture of
neuropathology based on a large sample of individual iPSC
lines derived from Alzheimer's disease patients. Cell
Symposia:Advances in Therapeutic Applications of Stem Cells,
Los Angeles, CA, United States, December 8-10 (2022)

Inoue H. Basic and clinical research for neurodegenerative
diseases by using iPSC technology. The Nineteenth Conference
of Peace through Mind/Brain Science, hamamatsu, Japan,
February 21-23 (2023)

HFEAR. PSR~ F—REBELITILY N1 T—ED
Bz o5 AAREN R R AR, B E, B, November 9-11
(2022)

HFHEABA. cell GWASIC L BTMRMET LY N1 I —FEDDFIR
RERIZE. FoEIAA7 IO R— XFEM&ER, #F, BHAE,
October 16 (2022)

Morita S, Kondo T, Tokuda H, Kaneda Y, Rogi T, Izumo T, Nakai M,
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Inoue H. Docosahexaenoic acid and arachidonic acid promote
synchronized neuronal activity. Neuroscience 2022, San Diego,
United States, November 12-15 (2022)

H AR, iPSOR— bk rcell GWASIC K ZTMEMET LY N
Y—ROHE. E1EEARIEFHEREMNERS VRY
7 Ly, f&[E, B, September 23-25 (2022)

H AR, ALSICH T 2R ZHVARD 76 DiPSHIRIMZT. %2
El#EE L ERE C MEEOE/R M3, Online, May 25 (2022)

H EARA.ALSICR T 3iPSRIRDRBEE. F63RARERFEES
flik=, BR, BA, May 19-21 (2022)

Suga M, Kondo T, Imamura K, Shibukawa R, Sagara Y, Taketsuna
Y, Enami T, Tsukita K, Kimura T, Inoue H. Drug screening for
myotonic dystrophy using patientiPSCs.The 13th International
Myotonic Dystrophy Consortium Meeting, OSAKA, Japan, June
22-25(2022)

iPS Cell Advanced
Characterization and
Development Team

Article

Tyurin-Kuzmin PA, Hayashi Y, Kulebyakin K. Editorial: Functional
heterogeneity of stem cells. Front Cell Dev Biol 11, 1179911
(2023)

Shimoda Y, Murakoshi N, Mori H, Xu D, Tajiri K, Hemmi Y, Sato |,
Noguchi M, Nakamura Y, Hayashi Y, leda M. Generation of a
human induced pluripotent stem cell line derived from a
patient with dilated cardiomyopathy carrying LMNA nonsense
mutation. Stem Cell Res 62, 102793 (2022)

Song D, Takahashi G, Zheng Y, Matsuo-Takasaki M, Li J, Takami
M, An 'Y, Hemmi Y, Miharada N, Fujioka T, Noguchi M, Nakajima
T, Saito MK, Nakamura Y, Oda T, Miyaoka Y, Hayashi Y. Retinoids
rescue ceruloplasmin secretion and alleviate oxidative stress in
Wilson’s disease-specific hepatocytes. Hum Mol Genet 31,
3652-3671 (2022)

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 (2022)
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Book

MAETE. iPSHIEZ B -
#.(2022)

EmEICER Y BKLFARZER DR

Presentation

MSETE. T4 LY VRIS EMIPSHKAFHAETO wEBHE. A
AIERIBEFREMLOIAR, Ak, B, July 7-8 (2022)

MFEF. ALER L CiPSHREDL R OB RIRE Mgk v
07 PREREGHFME Al - ©vJ7—2REhiiEamfd
F1 BEARBRE PEREXR TH BZE May 28-29
(2022)

M. SEIEFIEBV- b ~PSHIRE D SE 2R EEE A
BioJapan / BAEIAPAN / HealthTECH JAPAN, #E, B,
October 12-14 (2022)

MOET. REIPSHEZDOMPSADIGA. F39EIEAE D FH3E
SEEE, R, HZA, November 14-14 (2022)

Hayashi Y. Next-generation reprogramming strategies toward
pluripotency. Oxford Stem Cell Institute Annual Symposium
2022, Oxford, United Kingdom, November 15-16 (2022)

Hayashi Y. Next-generation reprogramming strategies toward
pluripotency. The University of Edinburgh, Centre for
Regenerative Medicine Seminar, Edinburgh, United Kingdom,
November 18-18 (2022)

Hayashi Y. Retinoids rescue ceruloplasmin secretion and

alleviate oxidative stress in  Wilson’s disease-specific
hepatocytes. BHAANEELERF67/EIASR, &, Japan,

December 14-17 (2022)

Hayashi Y. Introduction of iPS Cell Advanced Characterization
and Development Team. RIKEN BDR Organoid Project Annual
Meeting, Kobe, Japan, December 23-23 (2022)

Hayashi Y. Complete suspension culture conditions of hiPSCs
with suppressors of spontaneous differentiation. 2023 RIKEN
BDR-CuSTOM Joint Organoid Symposium, Kobe, Japan,
February 15-15 (2023)

Hayashi Y. Development of reprogramming technology and
disease modeling using patient-derived iPSCs. Center for Eye
Research Australia Seminar, Melbourne, Australia, February
28-28(2023)

MFET. BERFKIPSHEE BV OREBAE. dtiEE/hRkE
EEZER, 18]I/, B4, March 16-16 (2023)

EMBE, MFF. £ ~iPSHIlEN 5 DREFEICE TS L —



MEFEK

Publications

H -4 -ECMFELTOMEZEENZ—=>0 OFE F
RERABEEEF R, 78, HA, March 23-25 (2023)

BIFEZE, MFE. DLEEZz AW E ~MPSHERDTLF
BIEEADORF. 8220 HABEERFSRS, RE, BF,
March 23-25 (2023)

Next Generation Human Disease
Model Team

Article

Tanaka S, Orita H, Kataoka T, Miyazaki M, Saeki H, Wada R,
Malcolm BV, Fukunaga T, Amano T, Shiroishi .
Represses Inflammation-Induced Colon Cancer Development

Gasdermin D
by Regulating Apoptosis . Carcinogenesis (2023)
Presentation

Takada T, Miyazawa, Ayabe S, Fukuta K, Kondo S, Toyoda A,
Tamura M, Yoshiki A, Abe K, Obata Y, Shiroishi T, Amano T,
Noguchi H, Masuya H. Exploring genomic variants for unique
phenotypes of inbred mouse strains developed in Japan. The
36th International Mammalian Genome Conference, Japan,
March 28-31 (2023)

Dinh TT, Iseki H, Mizuno S, Amano T, Takahashi S, Sugiyama F.
Validation of the entire Cables2 locus importance in mouse
development. The 35th International Mammalian Genome
Conference, Vancouver, British Columbia, Canada, May 17-20
(2022)

Dinh TT, Ayabe S, Yoshiki A, Inoue H, Amano T. Disruption of
TARDBP binding region results in mouse embryonic lethality.
The 36th International Mammalian Genome Conference, Zk1
2D < £, Japan, March 28-31 (2023)

Amano T. The search for risk factors associated with enteric
nervous system abnormalities in JF1. The 36th International
Mammalian Genome Conference, ZXIHIED < (&, Japan,
March 28-31 (2023)

XHER, SHEN. JFIVIAZRVWEREBRED ) T
ETFRER. FE2LHARLKEEFREMAR, AIIRERT,
B, July 29-31 (2022)

FEFFIET, WA EREX, )| IF5E, B PHEEF, BIRASLE, RISHRA
B, {BATREAED, M —, MERT, BXIXE, XBFEL, D
1235, BNBS, WAEE, LAEE IkICKkEFL T EOEX
ZThOCICABNICER S ERZHIRT2ERATVID
Rt BAREERHBEMO AR, LR, B, September 14-
17 (2022)

Plant-Microbe Symbiosis Research
and Development Team

Article

Miyamoto H, Shigeta K, Suda W, Ichihashi Y, Nihei N, Matsuura
M, Tsuboi A, Tominaga N, Aono M, Sato M, Taguchi S, Nakaguma
T, Tsuji N, Ishii C, Matsushita T, Shindo C, Ito T, Kato T, Kurotani
A, Shima H, Moriya S, Wada S, Horiuchi S, Satoh T, Mori K,
Nishiuchi T, Miyamoto H, Kodama H, Hattori M, Ohno H, Kikuchi
J, Hirai MY. An agroecological structure model of compost—
soil—plant interactions for sustainable organic farming. ISME
Communications 3, 28 (2023)

Dang T, Kumaishi K, Usui E, Kobori S, Sato T, Toda Y, Yamasaki Y,
Tsujimoto H, IchihashiY, Iwata H. Stochastic variational variable
selection for high-dimensional microbiome data. Microbiome
10,236 (2022)

Bui KT, Naruse T, Yoshida H, Toda Y, Omori Y, Tsuda M, Kaga A,
Yamasaki Y, Tsujimoto H, Ichihashi Y, Hirai M, Fujiwara T, Iwata
H, Matsuoka M, Takahashi H, Nakazono M. Effects of irrigation
on root growth and development of soybean: A 3-year sandy
field experiment. Frontiers in Plant Science 13, 1047563 (2022)

Aoki N, Cui S, Ito C, Kumaishi K, Kobori S, Ichihashi Y, Yoshida S.
Phenolic signals for prehaustorium formation in Striga
hermonthica. Frontiers in Plant Science 13, 1077996 (2022)

Fujiwara F, Miyazawa K, Nihei N, Ichihashi Y. Agroecosystem
engineering extended from plant-microbe
revealed by multi-omics data.. Bioscience Biotechnology and
Biochemistry 87, 21-27 (2022)

interactions

Kumaishi K, Usui E, Suzuki K, Kobori S, Sato T, Toda Y, Takanashi
H, Shinozaki S, Noda M, Takakura A, Matsumoto K, Yamasaki Y,
Tsujimoto H, lwata H, Ichihashi Y. High throughput method of
16S rRNA gene sequencing library preparation for plant root
microbial community profiling. Sci Rep 12, 19289 (2022)

Choi S, Kumaishi K, Motohashi R, Enoki H, Chacuttayapong W,
Takamizo T, Saika H, Endo M, Yamada T, Hirose A, Koizuka N,
Kimura S, Kawakatsu Y, Koga H, Ito E, Shirasu K, Ichihashi Y.
Oxicam-type nonsteroidal anti-inflammatory drugs enhance
Agrobacterium-mediated transient transformation in plants.
Plant Biotechnology 39, 323-327 (2022)

Shin C, Choi D, Shirasu K, IchihashiY, Hahn Y. A novel RNA virus,
identified by high-
throughput RNA-sequencing of the parasitic plant Thesium
chinense.. Acta Virol 66, 206-215 (2022)

Thesium chinense closterovirus 1,

ChoiD, Shin C, Shirasu K, Ichihashi Y, Hahn Y. Artemisia capillaris
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nucleorhabdovirus 1, a novel member of the genus
Alphanucleorhabdovirus, identified in the Artemisia capillaris

transcriptome. Acta Virol 66, 149-156 (2022)
Presentation

BEEE, B, BERE, AKX, BKEF, HIIE, T
BRE. BEERROVILFAIVRBNICLZ2EETLRE
D kL — 77 OHE BREYEERFR, BA, March 15-17
(2023)

KEEBESE, EALE, BERE, IWMERBT, BAS—8, BF
#, %), HEFHEAR, ZREE, RS 4 Xeavy
FTORBET 4 —ILR A IO RTF—Z OB, BAMEY
£1E24S HA, March 15-17 (2023)

BEAREE BIHEA, KES, X, BERRA =HFEE, /I
|, SBHE=F, £HH O &, BAHE, BEE, RIF—%, FZILBEE.
FeAR|HAEYEEF S, Fe4LAXEYERZ S, LA,
HZ, March 10-17 (2023)

Shimasaki T, Masuda S, Shibata A, Suda W, Shirasu K, Ichihashi
Y, Yazaki K, Sugiyama A, Nakano RT. Evolutionary insights into
the interaction between tobacco roots and Arthrobacter
mediated by nicotine-degradation gene cluster. $564[c] H #4&
MEIRF R, LB ™, BA, March 10-17 (2023)

MBRE. TR CHEMRBICE 2L VEE. ~ AL
HROBREZEZEZ D~ TIREZV—ANINRTT + T4+—F L,
HZ, November 24 (2022)

HIESHRE. MERIRIBICHE L /R RO BZEICDWLWT. NTTH
HAFHE ICTA > S >t =+ —, B, November 9 (2022)

Rahman AS, Hamamoto S, Saito H, Tatsumi K, Otsuka S, Miyoshi
T, Nihei N, Ichihashi Y. Coupling of Data Assimilation and
Hydrus for Modeling Soil-Water and Heat Transport of Rain-
Fed Soybean Field throughout Japan. 2022 ASA, CSSA, SSSA
International Annual Meeting, Baltimore, United States,
November 6-9 (2022)

Rahman AS, Hamamoto S, Saito H, Tatsumi K, Otsuka S, Miyoshi
T,Nihei N, IchihashiY. Applying Data Assimilation with HYDRUS
for Digital-twin Modeling of Soil-water and Heat Transport of
Rain-fed Soybean Field throughout Japan. The First
International Symposium for the Next Generation Agri/Food
Science and Technology, Tokyo, Japan, October 29-29 (2022)

BT Y X MEM T2 ELDROERZT H I T. 140
1 / R—> 3 >t 3+ —, HA, September 22 (2022)

BAEE, BIHER, KBS, ALK, RERR, FHEE, /NI

g, IBE=F, LHH O &, BH &, BES, RIF—%F, 22 1LBEsE.
A1 XIRE#HE Variovorax sp. I8T33 1Y 7SR DERIC
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B59 3EGFORE.
September 8-9 (2022)

WY AEYIERZTREE31[E, Online,

Rahman AS, Hamamoto S, Saito H, Tatsumi K, Miyoshi T, Nihei
N, Ichihashi Y. Modeling Soil-water and heat transport of rain-
feed soybean fields under different hydroclimatic setting
throughout Japan. Japan Geoscience Union Meeting 2022,
Online, May 22-27 (2022)

Sato K, Kadota Y, Gan P, Uehara T, Bino T, Yamaguchi K, Ichihashi
Y, Iwahori H, Maki N, Shigenobu S, Suzuki T, Favery B, Mukhtar
SM, Shirasu K. Molecular insights into an interaction of resistant
plant Solanum torvum and virulent/avirulent root-knot
nematodes. 7th International Congress of Nematology,
Antibes Juan-les-Pins, France, May 1-6 (2022)

iPS Cell Research Unit for Drug
Discovery

Article

Takase S, Hiroyama T, Shirai F, Maemoto Y, Nakata A, Arata M,
Matsuoka S, Sonoda T, Niwa H, Sato S, Umehara T, Shirouzu M,
Nishigaya Y, Sumiya T, Hashimoto N, Namie R, Usui M, Ohishi T,
Ohba S, Kawada M, Hayashi Y, Harada H, Yamaguchi T, Shinkai
Y, Nakamura Y, Yoshida M, Ito A. A specific G9a inhibitor unveils
BGLT3 IncRNA as a universal mediator of chemically induced
fetal globin gene expression. Nat Commun 14, 23 (2023)

Hirai Research Collaborative
Group

Article

Matsui A, Todaka D, Tanaka M, Mizunashi K, Takahashi S,
Sunaoshi Y, Tsuboi Y, Ishida J, Bashir K, Kikuchi J, Kusano M,
Kobayashi M, Kawaura K, Seki M. Ethanol induces heat
tolerance in plants by stimulating unfolded protein response.
Plant Mol Biol 110, 131-145 (2022)

Bui KT, Naruse T, Yoshida H, Toda Y, Omori Y, Tsuda M, Kaga A,
Yamasaki Y, Tsujimoto H, Ichihashi Y, Hirai M, Fujiwara T, Iwata
H, Matsuoka M, Takahashi H, Nakazono M. Effects of irrigation
on root growth and development of soybean: A 3-year sandy
field experiment. Frontiers in Plant Science 13, 1047563 (2022)

Matsuse K, Abdelrahman M, Ariyanti NA, Tsuji F, Hirata S,
Nakajima T, Sato M, Hirai MY, Manochai B, Shigyo M. Targeted
Metabolome Profiling of Indonesian Shallots and Japanese
Long-Day/Short-Day Bulb Onions. Metabolites 12, 1260 (2022)



MEFEK

Publications

Guo L, Zhao W, Wang Y, Yang Y, Wei C, Guo J, Dai J, Hirai MY, Bao
A, Yang Z, Chen H, Li Y. Heterologous biosynthesis of
isobavachalcone in tobacco based on in planta screening of
prenyltransferases. Frontiers in Plant Science 13, 1034625
(2022)

Ito T, Kitaiwa T, Nishizono K, Umahashi M, Miyaji S, Agake S,
Kuwahara K, Yokoyama T, Fushinobu S, Maruyama - Nakashita
A, Sugiyama R, Sato M, Inaba J, Hirai MY, Ohkama - Ohtsu N.
Glutathione degradation activity of y - glutamyl peptidase 1
manifests its dual roles in primary and secondary sulfur
metabolism in Arabidopsis. The Plant Journal 111, 1626-1642
(2022)

Van Ha C, Mostofa MG, Nguyen KH, Tran CD, Watanabe Y, Li W,
Osakabe Y, Sato M, Toyooka K, Tanaka M, Seki M, Burritt DJ,
Anderson CM, Zhang R, Nguyen HM, Le VP, Bui HT, Mochida K,
Tran LP. The histidine phosphotransfer AHP4 plays a negative
role in Arabidopsis plant response to drought. The Plant
Journal 111, 1732-1752 (2022)

Bashir K, Todaka D, Rasheed S, Matsui A, Ahmad Z, Sako K,
Utsumi Y, Vu AT, Tanaka M, Takahashi S, Ishida J, Tsuboi Y,
Watanabe S, Kanno Y, Ando E, Shin K, Seito M, Motegi H, Sato
M, Li R, Kikuchi S, Fujita M, Kusano M, Kobayashi M, Habu Y,
Nagano AJ, Kawaura K, Kikuchi J, Saito K, Hirai MY, Seo M,
Shinozaki K, Kinoshita T, Seki M. Ethanol-Mediated Novel
Survival Strategy against Drought Stress in Plants. Plant and
Cell Physiology 63, 1181-1192 (2022)

Honda S, Yamazaki Y, Mukada T, Cheng W, Chuba M, Okazaki Y,
Saito K, Oikawa A, Maruyama H, Wasaki J, Wagatsuma T,
Tawaraya K. Lipidome Profiling of Phosphorus Deficiency-
Tolerant Rice Cultivars Reveals Remodeling of Membrane
Lipids as a Mechanism of Low P Tolerance. Plants 12, 1365
(2023)

Ishikawa M, Nomura T, Tamaki S, Ozasa K, Suzuki T, Toyooka K,
Hirota K, Yamada K, Suzuki K, Mochida K. CRISPR/Cas9 -
mediated generation of non - motile mutants to improve the
harvesting efficiency of mass - cultivated Euglena gracilis.
Plant Biotechnol J 20, 2042-2044 (2022)

Yang Q, Zhang J, Kojima M, Takebayashi Y, Sakakibara H, Lee Y.
ABCG11 modulates cytokinin
thaliana. Frontiers in Plant Science 13 (2022)

responses in Arabidopsis

Kawaguchi K, Nakaune M, Ma J, Kojima M, Takebayashi Y,
Sakakibara H, Otagaki S, Matsumoto S, Shiratake K. Plant
Hormone and Inorganic lon Concentrations in the Xylem
Exudate of Grafted Plants Depend on the Scion-Rootstock
Combination. Plants 11, 2594 (2022)

Yamazaki C, Yamazaki T, Kojima M, Takebayashi Y, Sakakibara H,

Uheda E, Oka M, Kamada M, Shimazu T, Kasahara H, Sano H,
Suzuki T, Higashibata A, Miyamoto K, Ueda J. Comprehensive
analyses of plant hormones in etiolated pea and maize
seedlings grown under microgravity conditions in space:
Relevance to the International Space Station experiment
"Auxin Transport". Life Sci Space Res (Amst) 138 (2022)

Mori T, Rai A, Tsugawa H, Yamada Y, Saito K. A liquid
chromatography-mass spectrometry-based metabolomics
strategy to explore plant metabolic diversity. Methods
Enzymol 680, 247-273 (2022)

Esfahani MN, Kusano M, Abdelrahman M, Nguyen KH,
Watanabe Y, Mochida K, Burritt DJ, Tran LP. Differential
metabolic rearrangements in the roots and leaves of Cicer
arietinum caused by single or double nitrate and/or phosphate
deficiencies. The Plant Journal 111, 1643-1659 (2022)

Toyooka K, Goto Y, Hashimoto K, Wakazaki M, Sato M, Hirai MY.
Endoplasmic Reticulum Bodies in the Lateral Root Cap are
Involved in the Direct Transport of Beta-Glucosidase to
Vacuoles.. Plant and Cell Physiology (2023)

BAEF, BBAE BARSE, kAT, SMAAE %R MAE
WO 358 ARBIBOBERITE LA NETS T 7
—. BE#$E 57, 90-93 (2022)

Koshimizu S, Minamino N, Nishiyama T, Yoro E, Sato M,
Wakazaki M, Toyooka K, Ebine K, Sakakibara K, Ueda T, Yano K.
Phylogenetic distribution and expression pattern analyses
identified a divergent basal body assembly protein involved in
land plant spermatogenesis. New Phytologist (2022)

Noga A, Horii M, Goto Y, Toyooka K, Ishikawa T, Hirono M.
Bld10p/Cep135 determines the number of triplets in the
centriole independently of the cartwheel. Embo Journal (2022)

Fukudome C, Takisawa R, Nakano R, Kusano M, Kobayashi M,
Motoki K, Nishimura K, Nakazaki T. Analysis of mechanism
regulating high
parthenocarpic tomato fruit induced by pat-k gene. Scientia
Horticulturae 301 (2022)

total soluble solid content in the

Kusano M, Worarad K, Fukushima A, Kamiya K, Mitani'Y, Okazaki
Y, Higashi Y, Nakabayashi R, Kobayashi M, Mori T, Nishizawa T,
TakebayashiY, Kojima M, Sakakibara H, Saito K, Hao S, Shinozaki
Y, Okabe Y, Kimbara J, Ariizumi T, Ezura H. Transcriptomic,
Hormonomic and Metabolomic Analyses Highlighted the
Modules Related Sugar
Metabolism and Cell Division in Parthenocarpic Tomato Fruits
during Early Fruit Set. Cells 11, 1420 (2022)

Common to Photosynthesis,

Nakayama Y, Kusano M, Kobayashi M, Manabe R, Watanabe M.
Catabolic reprogramming of Brassica rapa leaf mesophyll
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protoplasts during the isolation procedure. Plant Growth
Regulation (2022)

Kusano M, Worarad K, Fukushima A, Kamiya K, MitaniY, Okazaki
Y, Higashi Y, Nakabayashi R, Kobayashi M, Mori T, Nishizawa T,
TakebayashiY, Kojima M, Sakakibara H, Saito K, Hao S, Shinozaki
Y, Okabe Y, Kimbara J, Ariizumi T, Ezura H. Multi-omics analysis
highlighted
metabolism and cell division in parthenocarpic tomato. Cells
(2022)

critical factors in  photosynthesis, sugar

Tabeta H, Higashi Y, Okazaki Y, Toyooka K, Wakazaki M, Sato M,
Saito K, Hirai MY, Ferjani A. Skotomorphogenesis exploits
threonine to promote hypocotyl elongation.. Quantitative
Plant Biology (2022)

Yamaguchi M, Shigenobu S, Yamaguchi K, Higashi Y, Okazaki Y,
Saito K, Mishiro-Sato E, Kano K, Sugano SS, Fukuyoshi S, Ueda
H, Hara-Nishimura I, Shimada TL. Plastid protein LIPID RICH 1
regulates the metabolic balance between triacylglycerols and
starch in leaves of Arabidopsis thaliana. Nat Plants (2022)

Tatsumi K, IchinoT, Isaka N, Sugiyama A, Moriyoshi E, Okazaki Y,
Higashi Y, Kajikawa M, Tsuji Y, Fukuzawa H, Toyooka K, Sato M,
Ichi I, Shimomura K, Ohta H, Saito K, Yazaki K. Excretion of
triacylglycerol lipid facilitating apoplastic
accumulation of a lipophilic metabolite shikonin. J Exp Bot
(2022)

as a matrix

Presentation

FIEZE X, MBS F, MM BT, 857K 1L, 4278 K8, 1|
B, MR 9, BAEL. M ETERINDZIAIYRYTIILT
FZVEMY A N hA Z U OF R EIBMEED R, Fed4lbH
FEMEBFERFR, (A, BA, March 10-17 (2023)

FRIKET, B F, BnEY, FRE—LE, XFZ—, ikiasE
F,WEY, T & BRT, NEELF. b MOBREFHIMW
TR VY REVEOREL ZOKEE. HeamAREY LIRS
£ER, 1A, BA, March 15-17 (2023)

Ishikawa M, Nomura T, Tamaki S, Ozasa K, Suzuki T, Toyooka K,
Hirota K, Yamada K, Suzuki K, Mochida K. CRISPR/Cas9%" ./ LufRw
ERMICLBEINRER LZBENE LIsEXxFAe2d1—J L FE
EROEH. BABZER2023FE AR, HA, March 14-17
(2023)

/NE RS T, BB AR, AHB XM, Surjana A, THE #, EH-

ARF BR LR BB RBE B FEZ, T B, EN HEZ,

XFH 28, LA B8R, FREER MR 5. 1 ERERTE

cytokinin/purine riboside nucleosidaseld 7R /> X L ZERT

DA bAAZURBICBEET 2. B4R AXENEEFR
2 (lhEaFR), e, B4, March 15-17 (2023)
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Toyooka K. Development of array tomography-based 3D-CLEM
and visualization of ER body in the Arabidopsis lateral root cap.
The 4th East-Asia Microscopy Conference (EAMCA4), Taipei,
Online, December 3-5 (2022)

BRNGE, BELE. OO XF X FHRIEIEEERR T « 13-4
LA H—FORBEXICEE T 3. BREYERES6OA
£, F#™, B, September 17-19 (2022)

IR, KBRS T, FiEG 7, ERNTE NEEX. EigFEN
SR U)T S — LB OEYIANOERICAITT. HAE
Y REFE R B340 AR, mE™, BA, September 16-16 (2022)

EENTE BERE RRCTF. EYICE L 72)-E FEEEM
BIADRR | 3R VNN U BDOEE. 39 B AREY/N A 7
TU/O0—F% () K&, /™, BA, September 11-13
(2022)

ERNE BLERBE - 1 N\N—> T 1 HEICEE T 2EY
RERB L VEMORD A, 55785 BAEMEBEFFME
JER, BRILT, B, May 11-13 (2022)

BRANTE BERE SRER, FEME CEMT. > 01X+
X FIRIGERAR T r D3D-CLEMfEHF. 578[0] A AEMBEERE
fisEES, L™, BHA, May 11-13 (2022)

SENE LA MBI T T 1 —EICEB3D-CLEMDREFE
WA LA S DRI, £780 HABMBEF AR MEES,
#BLLIT, Japan, May 11-13 (2022)

EENE ABFHEERSERTICE T 3REHERZAWV
TOMRMARENEEL. B8 BREMBZAFMHEES,
I, B, May 11-13 (2022)

Rai M, Rai A, Towa Y, Mori T, Nakabayashi R, Nakamura M, Suzuki
H, Saito K, Yamazaki M. Omics resources provides important
insights into the biosynthesis of specialized metabolites in
Magnolia obovata. £64E| A A EYEBF 2F R, BREWE
™, Japan, March 10-17 (2023)

S HFE, Surjana A, /NBELSF, S2K R, F8) I RXK, RS,
fasBECFEIMED B IHBIT 1 b A ZVICET 3038 B
AIEY)FE S E86EAS, RER, A, September 15-19 (2022)

HEF ETE, Surjana A, NBSEADF, SEARERE, ) I8 X, R 19.
HE¥pmERE Rhodococcus fascianshMED B EHZF 1 b HA
DS EED R, HAEYERESEIAR, RES, H
7K, September 15-19 (2022)

ERE&L, BIrEl STEEAR, BFRE FEAR, MKE=,
ERE, FEMNZE, LHBF, ARV, FMIBWVT
SIHISENZRTO—IILEZFHH T 2 7HIC BBDRXYNIVE
TH2. EYIEE > > RTU L, BA, September 20-21 (2022)
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Activities in RIKEN BioResource Research Center Awards

2022.6.16

2022.8.20

2022.9.13

2022.9.13

2022.9.27

2022.11.09

2022.11.09

E| 21455 MicrobiologyOpen > O— R kw10
MicrobiologyOpen Top Downloaded Article

ORE KR FEHARE (MEYMHHEEE)
Sakamoto Mitsuo (Microbe Division: JCM)

2022 FHARFZRERHE
Young Investigator Award

O1EX 5 RS (MEYMERREE)
Akira Hashimoto (Microbe Division: JCM)

2022 FAAFIEBEMFRE - FihE

SRD Outstanding Research Award

OH L &EXF FAMRE (ECIFEBRME)
Kimiko Inoue (Bioresource Engineering Division)

BAEGF S GGS prize 2022
Genes and Genetic Systems prize 2022

OfRH B HRE (ETFMHRRERE)
Tetsushi lida (Gene Engineering Division)
FBV4EIBRFBRERETNHT I VI T +— 5 L GGS IRE
Silver Prize, The 14th Japan-China-Korea International Postgraduate Academic forum
Q8 R HEE (BEIFERRKNE)
Naomi Watanabe (Bioresource Engineering Division)
ANR 7P THIRERE > 2 —% v T —2 2022 KX 2 —E
ANRRC 2022 Poster Award

Ok i L/AKE. BFX=FTIZHILRAE2Y 711 (EDMEHBERE)
Shingo Kato, Kouji Suzu (Microbe Division: JCM)

ANR 7 THIRE Rt VX —F Yy O —2 2022 7 RXARZ—E
ANRRC 2022 Poster Award

OEXE RS (MEYMERESE)
Akira Hashimoto (Microbe Division: JCM)

EETITE
umis &R

LR L ﬂﬂ

A TN Y

HEEXTFEEAMAEE (R). 2022 FRFRFREEYFRE - FMERER BABRAAEEEF £ 2022 FEARFREMEER

Kimiko Inoue (right), SRD Outstanding Research Award Ceremony Recent photo of Akira Hashimoto and certificate for Young Investigator Award
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Publicity Activities

HEDDLEHD

Interaction with General Public

NAAVY —IBEOEERLEFHELTRICTEREITS
£S5, BREEICBOHTVET,

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 public.

EOLIEBUY->CiEL
Tsukuba Chibikko Hakase

DB U > FETIE. NRFEED TREFEU>FiEL
ZBEIEL. D<IETRICH Z2HARKEATITS BRI
ICBMT BRBEBRAANY T NTHUY—XFAREY
B—THIDIRY MIHBHL. RBFIZINB S HEREL
TWEd, (B1)

@®2022F8810H (K) 14:00-14:40 (BRILESE)
INRBEERRICLEDDT. BFEZOMEZZURH
SUEICDVWT=EwmAE L —RICEZDEWVWSHEET LT,
(BA BRIV TORVIIMKICAETS ? ]

GEET) =% R (BGFMNERE ER)
(A Zoom T T B —RiE
(BIMERED 56

Tsukuba Chibikko Hakase is a science learning event featuring
exhibitions and events held at research institutes located in
Tsukuba, which attempts to encourage local elementary and
junior high school students to become great "little scientists."
The BioResource Research Center also participates in the
event, providing an opportunity for children to experience
science. (Fig. 1)

@August 10,2022 14:00-14:40  (Including Q&A session)
It was intended for elementary and junior high school
students. The lecture was about learning the latest medical
knowledge and thinking about medicine with Dr. Miwa.
(Title) TWhat do drugs do to the body?1
{lecturer) Director, Yoshihiro Miwa

(Gene Engineering Division)
{Format) By Zoom Webinar
{No. of Registration) 56

RIKEN BRC Annual Report FY2022

M1 Y51 VER
Fig.1 Web Announcement

M E 14 OBt / R—=> a2 F—
The 14th RIKEN Innovation Seminar

BKASHIBHRREIFEET 25 14 B B / R—> 3>
ONLINE =4+ — INAA DY =R X —DEBNI T
EOA—RETC3IADEELE L. (K2)

@2022F9H22H (k) 16:00-18:00
FAER 26 1t 46 % (FBHREIGRERC)
QLEBRBY A /R= I VBT BN F U Y — R
"t >4 — (BRO)

NAFVY =RV 2—HEEE V2 —FK
QS MMEEREETILY Y R EFRRIRERITARR
O ARIVBEIRAREF—L BN B F—L1) —4 —

OEY) X WEWT 21 HIEDKROEMEDHIT
Y - REHEMTARTF — LB R[&E F—L1J—
H—

Three speakers, including the center's director, gave lectures at
the 14th RIKEN Innovation ONLINE Seminar "Introduction to
the BioResource Research Center" held by RIKEN Innovation
Co,, Ltd. (Fig. 2)

@September22,2022  16:00 - 18:00

Number of applicants 46 (Excluding RIKEN auditor)

@ BioResource Research Center (BRC) for Life Science and
Innovation
By Center Director, Toshihiko Shiroishi

@Development of high value-added disease model mice
and new phenotypic analysis methods
By Team Leader, Masaru Tamura



Technology and Development Team for Mouse Phenotype
Analysis

@Plants x Microbes for a Green Revolution in the 21st
Century
By Team Leader, Yasunori Ichihashi
Plant-Microbe Symbiosis Research and Development

EBNFEA/R—Y3aVICET D
IAAY)—RER 25— @©RO)

W
[0
EIMEEREET IV IR
CHRRRRBERRE
B -

P =
1 X WEMT 21 D
BOEREHTT

i

2022:9522: 6 5001800 IR, ¥
B~ B o . D

[

v kanae@innovation-riken jp

<z [f|zAnK

2 FBI4EEHA / R—>a>EIF—FI>
Fig.2 Flyer for the 14th RIKEN Innovation Seminar

M 2022 FEFREMX—AE A6
RIKEN Tsukuba Campus Open Day

SEERIOFHORINROE IR, FHRITAKFIRE
TOWEDSRSEEDRBIEN £V 51V THERZFME
TBRINATUY FERICTHEELE LI (K3) (K4)

This year, considering the spread of infection by covid-19, the
event was held in a hybrid format, with the number of visitors
limited by reservations and lectures given online. (Fig. 3) (Fig.
4)

@®2022F 108158 (+)
(T—=ONAF VY —=ZA\BEE X —oTEARE TS ?
R N1 T Uy REE @Bt - A >S5 )
GRi5E) 180 % (FHIFHIF)
(F>S+ VR 295 (Y BAERIE)
57 (RAREHESE)
OREY 77— (RHFAME)
O:EES (Web BME)
OIIXTHNBE LDOFER
R ZRLTL KR e MNEERETIVIAERBEETF — L
QN1 F1)Y =R LTDIiPS MARZDIRE
K EF TL, iPS MBS RS MR R T — L
@ik DR S EM ~KERENMRTC ERDORITB~
8 B B I EEREME
QHEBEDEHEE
TG FE TL, 1BY) - MEYHEEMRTRARET — LA
ORTEB[NENE (Web FafE)

[REREE

Publicity Activities

@October 15,2022
{Theme) What is the BioResource Research Center?
(Format) Hybrid event (on-site and online)
{The number of Visitors) 180 (reservation required)
{Online Lectures)
Number of times viewed: 295
Maximum number of connections: 57
@Tours (on-site)
@Lectures (online)
@Human Disease as Revealed by Mice
Team Leader, Takanori Amano
Next Generation Human Disease Model Team
@iPS cell research as bioresource
Team Leader, Yohei Hayashi
iPS Cell Advanced Characterization and Development
Team
@®Technologies for Life ~Graduate students take on the
challenge of bridging life~
Naomi Watanabe, Bioresource Engineering Division
@A Story of Mycorrhizal Fungi
Team Leader, Yasunori Ichihashi
Plant-Microbe Symbiosis Research and Development
Team
@Laboratory Introduction Movie (online)

S S TERRAR FURBCE Se AU - 2RV~
—A#%%H 10/15© 5 E13/3 15 FRA

[r— e

YouTube: RIKEN Tsukuba

3 2022 F—RLBEF T
Fig.3 Flyer for RIKEN Tsukuba Campus Open Day FY2022

4 2022 F—RNFEOKRF

Fig.4 Shot of RIKEN Tsukuba Campus Open Day in FY2022
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BMSAT 74./0—>3—7—2X2023
SAT Technology Showcase 2023

DT IFCHOEHETEE T IMRE - HFMEHL. KRFIOD
HEMERCT A T4 7ERFEFORMT 5. 2<IEH5TIE
DEPFRXAREZEN LIz7o/0Y—>3—47—2X2023
E3ERDONEBEECAD., BHBRCOHLERERICHE
LEL7 (B5)

®2023F1826H (K)
(T—%) BOFZRICEZHDOMF in D (E
R N1 T U REEE G- A>S51Y)
B DK ITEERES
(E#E) 2K IIVR - THTI—

SAT Technology Showcase is a research presentation and
exhibition held in Tsukuba, for researchers and engineers in
the Tokyo metropolitan area to exchange their latest research
results and ideas. 2023 was the first face-to-face meeting in
three years. RIKEN BRC participated in the public relations
exhibition. (Fig. 5)

@January 26,2023
(Theme) Stimulation of Knowledge through
Interdisciplinary Exchange in Tsukuba
(Format) Hybrid event (on-site and online)
{Venue) Tsukuba International Congress Center
organizer) Tsukuba Science Academy

ELSPERAT

1AL 2—

5 2R BRCBTRRAZ—
Fig.5 Exhibition Poster for RIKEN BRC

B IBLFHRRFREERXRR EDRRE
RIKEN-Industry Exchange Meeting

B AkR%Z A BN M T 35 36 DIB{L AR & R
REDTHRBRICTHERRDRIAZ—EBRICBMLE LT
(X 6)
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@2023F2H83H (£) 15:00-20:00
RTFINA—=US
REABR A X —HK
TEY) - MEMHERBRETF —LHE & F—L—
H—

Participated in the poster exhibition of research results at the
36th RIKEN-Industry Exchange Meeting held by Industry
Memberships to Create the Future with RIKEN. (Fig. 6)

@February 3,2023  15:00 - 20:00
The Hotel Okura Tokyo
Research Poster Presentation
By Team Leader, Yasunori Ichihashi
Plant-Microbe Symbiosis Research and Development

i RHEARENDR

N im!éﬁﬁii%lcm,%bt:
PMEZIEFE | REERE e
FEEREOD

v

6 RARFTVERRL—FER (T TL)
Fig.6 Flyer for Exchange Meeting & Poster by TL Ichihashi

B A EREBE DWeb1 22— ELH
Interview with female research staff
published on the web

HAN=2T 1« DERDHEABO—RE L TLERERBED 1
VR 1—REERMALEL. BHBRCICIK. TEIFE
BRFTERTILUNSHERELTVET, BLKDFT17T
RABAANWICHHT-BTATESHITS 2 AZBNANLTVE
To BVWVHRDZDOAICHEKZRF > TWEEITE LS F—
ECaT7ILBERL. Web R—UHFEAPITKHEBLEL
7o (B 7)

As part of our diversity efforts, we have published interviews
with female research staff, many of whom are active in a variety
of fields at RIKEN BRC. The article introduces 12 of them who
continue to shine with working styles that suit their respective
lifestyles. We have also created a key visual to attract more
young people and improved the web page to make it easier to
read. (Fig. 7)



ol iy
FUEER COTR TR EL i h f
BRCTENT 5121\ DHBHRLEEN ]
HU-SoREE TR ET0D Fi

7 BAN=T14DF—ETaTIL

Fig.7 Key Visual for Diversity Initiatives
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Publicity Activities

BM7LRXY1)—ZX PressRelease

2022.4.28

BT/ LORRMREZET
—BRBCEREICEELRIDASEGFZRE -

Noncanonical imprinting sustains embryonic development and restrains
placental overgrowth

EE

Author

Shogo Matoba, Chisayo Kozuka,
Kento Miura, Kimiko Inoue, Mami
Kumon, Ryoya Hayashi, Tatsuya
Ohhata, Atsuo Ogura, and Azusa
Inoue

MESE

Journal

Genes & Development
10.1101/
gad.349390.122

B FIEY VAN SEFEFICHT)

Narumi Ogonuki, Hirohisa Kyogoku,
Toshiaki Hino, Yuki Osawa, Yasuhiro

2022.5.19 ——RIERHRRIC KB EHIREE M ZEAL NI ETHRE — Fujiwara, Kimiko Inoue, Tetsuo Eg/l?;)zlggﬁ)orts
Birth of mice from meiotically arrested spermatocytes following Kunieda, Seiya Mizuno, Hiroyuki embr.202254992
biparental meiosis in halved oocytes Tateno, Fumihiro Sugiyama, Tomoya ’

S. Kitajima, and Atsuo Ogura
lﬁﬁﬂ@iﬁ'fﬁ%%ﬁ%*ﬁﬁﬁ*Tij)b%i'fb@f:@@%ﬁ»ﬁ@ﬁ\ Michihiko Sugimoto, Yuhki Tada, DNA Research

2022.6.28 —HBIDTELEICL SV, BE - BIXOMBIAERETF EZFFE — | Shigeyuki Shichino, Saeko 10.1093/dnares/
Universal Surface Biotinylation: a simple, versatile and cost-effective | Koyamatsu, NoriyukiTsumaki,and | o =5

sample multiplexing method for single-cell RNA-seq analysis

Kuniya Abe

2022.8.22

T—FTICFETEZFT/T—FT

—WEME— I 2—RRIERDIY —RBICERT—

Nanobdella aerobiophila gen. nov. sp. nov., a thermoacidophilic, obligate
ectosymbiotic archaeon, and proposal of Nanobdellaceae fam. nov.,
Nanobdellales ord. nov., and Nanobdellia class. nov.

Shingo Kato, Ayaka Ogasawara,
Takashi Itoh, Hiroyuki D. Sakai,
Michiru Shimizu, Masahiro Yuki,
Masanori Kaneko, Tomonori
Takashina, Moriya Ohkuma

International Journal of
Systematic and
Evolutionary
Microbiology
10.1099/ijsem.0.005489

2022.9.21

BEHR PS MO E#RETIL

— A RDBERR R EIRR —

Retinoids rescue ceruloplasmin secretion and alleviate oxidative stress in
Wilson's disease-specific hepatocytes

Dan Song, Gou Takahashi, Yun-Wen
Zheng, Mami Matsuo-Takasaki,
Jingyue Li, Miho Takami, Yuri An,
Yasuko Hemmi, Natsumi Miharada,
Tsuyoshi Fujioka, Michiya Noguchi,
Takashi Nakajima, Megumu K. Saito,
Yukio Nakamura, Tatsuya Oda,
Yuichiro Miyaoka, and Yohei Hayashi

Human Molecular
Genetics
10.1093/hmg/ddac080

HT D Al TEMLERREF A
—BERROEEFRAZRRAL. KEREICORITFTE—

Kenta Suzuki, Shin-ichiro S.

Proceedings of the
National Academy of

2022.10.17 ki Hiroshi Sciences
Decomposing predictability to identify dominant causal drivers in complex | Matsuzaki, Hiroshi Masuya 10.1073/
ecosystems pnas.2204405119
1 ﬁ@ﬁ@f/l«%@*ﬁﬁﬁ?/(?ﬂ 737‘3}" o Hiroyoshi Aoki, Masahiro Yuki, Scientific Reports

2022 10,18 | ~REMDT /L DNA fetfiz. BN OBRIEEIC— Michiru Shimizu, Yuichi Hongoh, 10 1038/541298_022_
Agarose gel microcapsules enable easy-to-prepare, picolitre-scale, single- | Moriya Ohkuma, and Yutaka 209232
cell genomics, yielding high-coverage genome sequences Yamagata
R, 0D F/0. BOH . o _
—CEMFOVOF /ST EORER R HEO—MEBEL iz — | Munckitamada Rikiya Endoh, | Antonie van

2022.11.16 Hiroshi Masumoto, Yuma Leeuwenhoek

Taxonomic study of polymorphic basidiomycetous fungi Sirobasidium and
Sirotrema: Sirobasidium apiculatum sp. nov., Phaeotremella translucens
comb. nov. and rediscovery of Sirobasidium japonicum in Japan

Yoshihashi, Moriya Ohkuma &
Yousuke Degawa

10.1007/510482-022-
01787-9
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Efforts to Foster Personnel

W% 9 [5] Wakate BRC Conference
The 9" Wakate BRC Conference

@®2022F10848 (N)

@11 Rk

O E=E

MERE LT > S5—

MK ADRS T4 TAVRIAILZ]

Wakate BRC Conference (WBC) FHAEEH S X V/IN—%FED
EETEINS BRCHDOR MR AT,
FIC1EBERSFEZHELTVWET, SEOWBCIEFA >
1 URECTEH. JIRTIDFAOA VT A FTOIRFER
R—AZHEITZIEIKRLF L. IRRBELITTERL.
ERRBENSHEMEEZRED. 7OJ FLICIE TECAD
RETATAVZIANILA] R AFRSNIEAERBNT
3 THEERN HEEENIED. RAZ—HREIZLD
M75wsabk—01 & TRXZ—ICLZHARBNL BHD
F Lo ERN1508UEOBMABHD F LT, (K1,K2)

The Wakate BRC Conference (WBC) is a social event run by
non-PI members from laboratories. The WBC is held once a
year as the center event. This year's WBC was held online, but
three coffee areas were also set up at the venue for people to
socialize. Participants were invited not only from research staff
but also from administrative staff. The program included easy-

3.,.-.,'
$ 9 WBC 7'm 7 4 L3
>
20224 10 A4 H (KKER) ”»

Ll

SHURL hitps:

13:05-13:10 [EREERIS (4 %)

13041300 WABIERRA (36
NS Qe
e

13:40-13:50 fi (10 4)

13501435 MUK (40 % T8 5 5)
W AoHTF

~rR| RERS Y eI~

14:35-14:45 82 (10 57

14:45-15:20 BATHRRRY (35 %)
VR SR (R
Wil 5%

1 % 9 [8] Wakate BRC Conference 7’045 Ly
Fig.1 The 9" Wakate BRC Conference Program
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2 % 9 [a] Wakate BRC Conference B D1xF

Fig.2 A shot of the 9th Wakate BRC Conference

to-understand lectures on "Positive Mental Health for Workers"
and " Introduction of Researchers" to introduce newly joined
staff’, as well as "Flash Talks" by poster presenters and
"Introduction of Research by Poster". A total of more than 150
people participated in the program. (Fig.1, Fig.2)

WIREBHRER

Progress Report Session

FICEFRZ Yy THMECERRBICE I 2EHZ2RETS
MAREBRER) 22196 (F>F1>) BEL. V42—
NOZRFCEAMBRZERD £ LT, (& 1)

A total of 19 " Progress Report Session" were held (online),
where mainly young staff members reported on their activities
related to research and business operations, in order to deepen
exchanges within the Center and develop human resources.
(List 1)

B BRCtZ=7}— BRCSeminar

B BRC TIEAMBER DB D EAD—ERE L TBRCEZ I F+—
FRELTVWET, RFIOMETIHEZEB VAN SANIRDEE

HEHRVWTERIEIF—EHR>TUVWET, BRC I F+—IENER
DRBEICHLABLTEDET, SEEIFL2BHELEL
feo (3R 2)

RIKEN BRC holds BRC seminars as part of its human resource
development efforts. The seminars follow the latest research
trends and are open to outside researchers. A total of two
seminars were held this year. (List 2)
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Efforts to Foster Personnel

WEAEHE  Technical Training

RBETZINAFVY =X ELXDRIEMICFIBVELL D
2. FIREOSERICEIT TORMIHEEZERBL THED XTI,
2022 FEF 4 BOFEMHAEZRAELE LT, (R3)

To ensure more efficient use of the bioresources we provide,
we conduct technical training for users. 4 technical training
sessions were held in FY2022. (List 3)

W ISR ETEIRE S  Progress Report Session

HRL2A N

nEEY | 2@EIH

BIMAH|

, HE AR A s g — | JIVFAIVRBRNICE DS WREERROTI YT
20225.12 | FEMEMRER |, 66 | F-TUOIA @R | VY
TREEF—L JRA)
Engineering of agroecosystem based on multi-omics analysis.
TR, RO | AN SRR
2R 8 RIZEiPSHRaER =1 R SR
2022.6.2 | { Z 77 -
MR = eom f%ﬁl_ AN Drug Discovery Research for Anemia.
g8
BILFMEIBERZED DNA VY —XO&HIZ (71 ILRE
s = = W RE SEHREE. b | TFIV—XZST)
2022.6.16 EFMRBERE Z 64 v — =
= " eom i R FRIRA Lineup of DNA resources including virus genes provided by
the Gene Engineering Division
FREFRERNICEIFOSEPIOH RN ERRIE
2022630 | MEMMEEEE | Zoom 62 | 1B% B BAFRE ARG
Towards a natural classification of Ascomycota: a re-evaluation
of ontogenic pattern.
NAFIVY =7/ LEGEERZ 75X LTI NlEZE
202277 | STAIEHRBEE Zoom 68 | BH 217 BRMARE mEty3
Adding value with genomic information to bioresources.
EIEEHED )Y —RBEICEE T ER T %A
2022.7.14 | RERMEVIBREE Zoom 65 A 1230 BAERRSER Utilization of video material for efficient quality control of
plant cell resources.
. = o iPS % s
2022.7.28 iPSHARE R IR 1 R Zoom 75 T Fe L) — 4 — b~ iPS HREDEFIRIEEEDRRE
WRET — L Development of new culture conditions of human iPS cells
WiNFBERW O — FEIBITICE 2> T
ey o :_ 857
200284 | RBEMMEE | Zoom o5 |mEmERmEEEE | (O LRRERTLLERR
Machine learning-assisted multiplex genotyping?to validate
the multiallelic editing outcomes?
7'71@%%%?&‘@57&% WeBRFIvES T DI=dHD
202291 | 7 ARBRERIAE | 700, 69 | = HBLE RIRIRAT SNPs 2 —7)— 3
F—L4 Characterization of SNPs for forward genetics approaches s
using genetic crosses in substrains of mice. *5
)
£ iPS #ifaN 5 DR MR EEF G A
iPSEIJZE F
2022.9.15 LEJ%E@E%% Zoom 63 R IRE FHMEE One-step induction of photoreceptor-like cells from human
iPSCs
2022.9.29 ;ﬂiﬁ b RERET 700m 56 QD,_lnEb Thi Huong Tra 4531/5R Genzerating mous_e models of neurodegeneftive di‘sease
ISR T — L e (FIFR) IVRICLBREMHREBOET VY
. MiEFo-ALREy | ENIPSHEREODEEERIERT T 5w b 74— L DB
RET / LB =
2022.10.13 EE%%;%ZEM Zoom 56 PR FIEREIE F— LU — | Establishment of an experimental platform for analysis of
H— human iPS differentiation potential
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Initiatives for the Better Management of RIKEN BioResource Research Center

LEETH [BMAK| KRS P

FERRIVRIRED S D%EIE ES MFIDOFILEZD
8 REEE tHMEL KRR

AT A

(FAIRAERDCI) Establishment and characterization of nuclear transfer
embryonic stem cells from wild-derived mouse strains.

2022.10.27 | BEITFEBERMZE | Zoom 57

RORY—ZDBABLVEMH D> TV DFRREICH
([ FTeERDAE A

Efforts to enhance introductory and academic contents of
mouse resources

HNRT S PILZE MECCREMERA EICAT OB ETFREFEORE

2022.11.24 | RERBYIFRE Zoom 71 v T, R Bz | Development of quality control methods to improve efficiency
and safety

DYASRRIRR DRI ARAT
~F—ZOMIERICE T B HEE~

Characterization of cancer cell lines: Differences between cell
lines with the same name

2022.11.10 | EEREMWIAFKE Zoom 67 IKEF IO AR B

2022.12.22 | #EREMEIBIFE Zoom 79 THXE MRS

BTV —ZRECICE S RIS

Analyses for standerdization of genetic resources

JCM TORRBEEOEFKE LT - HECBVHFEVES
BN

Services and researches on the bioresources of filamentous
fungi in JCM: an overview and memorable case studies

2023.1.12 | BEFMEREE | Zoom 73 R BRAER £

202322 | MEMMEBRERE | Zoom 86 i 7T $RIEEEHES

ISR EFIB LR « EBZETSvbT+—L4
DREFE

Development of research and work support platform based on
cloud environment

202332 | REBHEARE Zoom 66 A A HRMRE

(= 1) (List1)

B BRCt£=7+— BRCSeminar

HEEYA N EREE HERE R 1RHEE
2022728 | FEQE Y2 T7LFHAY et B A BEFHE S8 | Zoom (127A5M)
o ! =R Sayoko Tanaka - =
Identifying human regulatory variants | The Jackson Laboratory, | EF BE& S . .
AL using massively parallel reporter assays Bar Harbor, USA Kousuke Mouri t¥%—KE - & | Online (Zoom)

(% 2) (List2)
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M 4#EE  Technical Training

AMBERRDED 4

Efforts to Foster Personnel

eSS

2022/9/12-15

YU RN RIFEEMNTE Modified SHIRPA (ZB8 T B3 iThHE
The Modified SHIRPA Technical Training Course

NOURARREBIRRET — L

Technology and Development Team
for Mouse Phenotype Analysis

NIRETF « ROBRIERTE S RIS BHAMTRE
~ BRC HBHHINEA L RNE - EFRDHERA Vb~

BETFERRMNE

2022/10/11-13 2 Training course for Fryopreservation of mouse sperm and embryos' Bioresource Engineering Division
~ BRC-new-ovulation method and points of improvement in
fertilization and birth rates~
N S badl) —_
YRR RIVL IR Modified SHIRPA |CBIY 3 ity | ¥ 7 AR BATRIR T — L
2022/10/17-20 2 Th i . - Technology and Development Team
e Modified SHIRPA Technical Training Course F .
or Mouse Phenotype Analysis
BEE e z TEHE f K _
2023/3/7-8 o BREEOD TRRMENTICE T 3 AT WEMMEIBERE F354>

Technical training on phylogenetic analysis of fungi

Microbe Division, JCM

(& 3) (List3)
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Initiatives for the Better Management of RIKEN BioResource Research Center

Z2EEDEDIAA

EMFURERFATIIBR L ZOHET X X B MTEBD
BEAED. BHICEDE. 2N DBEYIITADNS L 58
HTEDFT,

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.

1 EEFHEAERTSER
Safety management of genetic recombinant
experiments

(1) BLFEBRZ EMEREE
EEFHEBRZEYORDIRVEIL. ERICKD. B
PhIES B CREYNE. BROFHEINMROSNTUE
ERS
Q) BI-FHEBRIRRRLEES
R EIE. ALOEMARZEDLEERICEVT.
ESADEEMICOVWTEEEZITET,
2022 EEKRIRTOREL 22 14 (P1-P1A-P1P-P2-P2A)
) BEIEDEHE
REREEIL. ED. BB HIRTILELEEER
URETRVEIC OV THBEIGEZZELE T,
(4) RERMERR - B AR
LZLEERIL. EREOLELLEE. RSOOSR
RO OIRE R EHARICKREL TULWE T,

(1) Act on the Conservation and Sustainable Use of Biological

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

(2) Genetic Recombinant Experiment Safety Committee
Research protocols are reviewed by the safety committee,
which includes outside experts, for compliance with the
Act.

@ The number of approved protocols as of the end of FY
2022:22(P1-P1A-P1P-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
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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. SRR ER

Management of animal experiments

M EBYMOESENVEIRICEET 32 - IREESFICEITS
BYRBEORMICREYT 2 EAEH

BRFUEMX TEET 2EERIZ. BIMEEZOE S
HENAGBERD SBYRRETBYICEET 570D H
1RS> (BXIEE) #&8FL. BUAEEZEML
TWET,

2) BMEREETZES

MRt EIE. ALOEMARZEDLEERICEVT.
BIZ3 R (BRERR. RBE EAIMHROER) %
Barl. NEN. GENLAEH S REBERBEHAZHH
EHOEEZZITET. (K1)

THICERKS. RRBYOEE. BEHR. HE
FRREICE L. BXIEHAOEAMKICOVLWTHD & -
Mz BETV. BICHERIEDEREL TLET,

@ 2021 FEBDAR - FHEER
EEWRE HIE 115 BEHE 0N
AEEPRE BWE: S EXE oM

1 BYRBREEEESR BROKTF

Fig.1 Institutional Animal Care and Use Committee (Scenes of
deliberation)
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Initiatives in the Area of Safety Management

(3) HBIlEDES
BYRBEREE L. EXEHERUBYMOERIKRWVWEIC
DVWTOHBIREEETELET,
(4) BBEHERFOSE - HEER
A5 - RE - RRICELERBZSOBEEHITO 0.
EHMICAR - EREZEBLTULWET,

(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

perspectives,

consideration of the principles of the 3Rs (Reduction of the

scientific and ethical especially in
number of animals used, Refinement of experiments to
minimize pain and suffering, and Replacement with
alternative techniques). (Fig.1)
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 2021

Experiment reports:
Appropriate 11, improvement required 0
Rearing management reports:
Appropriate 5, 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. AR RIE

Research ethics

(1) Edn - EFRIEH. ESEHIZH
E bEREHOEIRWIG. BRZZIT3EHICEDE

TIhnErd. CNSEBHOBRICHZE X HIF HWERE &R
EHEHE) 08B AME BABRETIOOEEDE.
PREEESDER. 1V T+—LK - IV RD
HEOEBEEEBEEICITOCICHDFT,
Q) REEEEES
MRABORENRUORZHNZYEICOVT. ER.
EMR, KR ERREBICE T 3EMARKIV—RDIE
DA% EDI-EERTEERRITHREERELTUVET,
@ 2022 FEFRREDFELY : 28 ¢+
Q) #HEIRDEE
MREEIL. BHRURESTRF X RIEETES
BLET,

(1) Ethical Guidelines for Medical and Biological Research

Involving Human Subjects, 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
2022: 28

(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) BEH X &is s
BEBNAANY -2 RBBREL THRET 370,
BILBRETAVTREBEREESBTRELTLET, chb
BBRANBMCEREZMIETI-ORICERFTE GE) %
BL. TOICIEERTHRILERDHEREROLIRVD,
RICERELEEE (14 8) Z¥HLTVET, (K2, K3)

Q) BEHRARESE
FHEEMIE—RBRUEEL L TRHEB L DEEDST
AEZITTWVWS-H. BEHARZECEIE. REE
BAHEEFELTVEY, RRETERREIDEL. B
FREICE O BT, EHNICRZREZEHAELTULWET,
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Initiatives for the Better Management of RIKEN BioResource Research Center

(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

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.

enable continued supply of liquid nitrogen in case of
emergency. (Fig.2, Fig.3)

(2) High-pressure gas security committee
RIKEN  Tsukuba Branch established the security

5. DR LER
Other issues on safety management

(1) ZEBENRELRDD
FIHRD 1~ 3 DERERICIE. LEER. BEH R, BE
MYMERUVUMEN R OBIRWEH S HBENE . &
SHEICEDCRESEZED. BEARIRVWESREL TL
¥9, £l MREEY. REBRBEKFIOVWTHESE
FETL. BESEEZTo>TVWET,
Q) BETe
HEHEORLER. REOREMORERZTOLH. E
HIICHIRZE QKB R RET S EBIC. BR2DHD
a7 IPReBEEBREICEIDZORFADNE YD
2, BERBREERER. FAREHROIODERCE
MESEEBLTVET,

(1) Items 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

2 =R -INRL—% (RILZZZFHEL. BEAXREDS
NG E 1T S BEH RELERR)

Fig.2 Cold Evaporator (high-pressure gas production facilities that store
liquefied nitrogen and supply it to high-pressure gas storage
vessels) 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. EXDEMMFERD - DES

Ensuring transparency of our activities

B BRCDEBEEZHODERPLPNETOEREEZH > TL
o2 CrEBMIC. HIBEFEROALICIE. BETFH T2
TIBICEY AR REBERS I 2MTHBESERMEL. EH
DERAYEERINRNCBHTEDET,

M3 RICERBEERE (KR[N SERARZDEL T RILEROH
&, FEZ1T 5 BEH RBERR)

Fig.3 Liquid Nitrogen Production Facilities (high-pressure gas production
equipment that separates nitrogen gas from the atmosphere to
produce and store liquid nitrogen)
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ZEEEOIDEH

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

activities.

thoroughly report on our activities, especially our safety
management practices, in order to ensure transparency in our

REEWDT-HDEY /Safty Manegement Traing Program

Program

BAHREFH R EE R FIR

Initial education and training for employees working
with radiation

Participants

IR EERKIICTIAS TEDH 5E

Employees scheduled to newly take up duties in radiation
controlled areas

No. of participants

164

16 participants

Ty o RREESIREMHAE IR

Initial education and training for employees using X-ray
equipment

Il Ty O RGRBEZ AT TEDH 5E

Employees scheduled to use X-ray equipment

5%

5 participants

BAHREB R EESBHFIIR

Secondary education and training for employees
working with radiation

LHRIHFEBREER V2T VI IGEBEEIURE

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

1134
113 participants

B FHRRARBRESELRTIIR

Education and training for employees experimenting
with recombinant DNA

ORI FREBRZIERZIT ST EDH2E

All employees scheduled to engage in annimal
experiments and register as annimal caretakers

548 %
48 participants

FYRBREFERVEATRNERFIIR

Education and training for employees conducting
animal experiments and animal caretakers

HIICBERBRREE I 3AERMEOERZS
L9235

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

344

34 participants

FMEBRREFERVRERNEBHEBIIR

Education and training for employees conducting
animal experiments and animal caretakers

EHMERBREERVRABEME

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

5173 %
173 participants

BEARREZHFIER

Education and training in high-pressure gas safety

FIICRICBRDRBDEZITOFEDH5E

Employees scheduled to handle liquid nitrogen

524
24 participants

NAF =TT HEFIR

Education and training for biosafety

HICEERR EERRORRVET) ICREITEE

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

5156 %
56 participants

HMEMEIRELFIE

Education and training for experiments involving
microorganisms

HIIWENEeBORSTFEDHBE

Employees scheduled to newly commence experiments
with experiments involving microorganisms

Ft28%
28 participants

ANEXNRETBDRRICHRIBEFIE FicicA (EFEREREZET) ZXNRETIARE | 51205

175%& %
Education and training for research involving human | Employees scheduled to newly commence experiments | 20 participants %
subjects with research involving human subjects gﬁ
£k ES MRRIC R BB ETHME E b ES MRZEICHR 2 2MARE 714 EDE
Lecture on research ethics for human ES cells All employees scheduled to study in human ES cells 71 participants -
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FHEAE

Budget & Personnel Organization

FH

Budget

(B million yen)

O:E=E3{IE Government Funding for Operation* 2,875

O N1 F )Y — XD BENAROEAMBMEILA User’s Fee and Technical Training Fee** 174

O NS & £ &15%8,  External Research Grants** 245

*NREEFOTEST
** 2022 FEFERHE,FY2022 achievement
» EEREC —REEBEZSELV

' 0> ST
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Budget & Personnel Organization

A%

Personnel Organization

O ZERI% Developmental Research Staff 365 %
EFHIBENAITE Permanent Research Scientist 18 %
EHAEABE Indefinite-term Employee 2%
EHRFIEENFRZTE  Fixed-term Full-time Research Scientist 27 %
EHARIFEEENRRZEE Fixed-term Part-time Research Scientist 3%
RUBEEEL S Special Temporary Employee 5%
T ZHI &Ry T Technical Staff 56 %4
7 RR b/ Assistant 7%
ERRRI4FRIR3E & Special Postdoctoral Researcher 2%
KERE )Y —F 7Y I A b, Junior Research Associate 4%
BRFa—7> b UH—F v — M RIKEN Student Researcher M 1%
JREREE Agency Staff 51%
EBHZTE Visiting Scientist 524
HHME4 - BZE4E/Student Trainee - Research Fellow 19%
¥75%5T - /N\— % Outsourcing, Part-time Worker 98 %4

7

OE#EM B ~Administrative Employee & Tsukuba Safety Center Staff 60 & z

Bit425 % -

(2023.3.31)
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Activities in RIKEN BioResource Research Center Evaluations

¥

IEERIC & 1 5 EF

Evaluation System in RIKEN

)Y —ARFHEER BHR7 ENATF)—hooD)

Resource Committees RIKEN Advisory Council (RAC)

ZTNENONAA )Y —RUZET 2 EMHE - EEKIZ DL ERANAEHRE & V2 —ACEERICE D, BIfOEBEKE
T, FHELENCBIE - RS, i, EERICH L TRE.

Every year, six Resource Committees offer evaluation and Consists of International and domestic experts and the chairpersons
advice, and formulate proposals concerning plans and of the Advisory Councils of some of RIKEN’s centers, the RAC
strategies for each of the bioresources held by the RIKEN conducts evaluations of RIKEN’s activities as a whole, and
BRC. formulates proposals for RIKEN’s president.

LEa—ZER ¥ - BhE

Review Committees Evaluation and Advice

BEREMAREERUNC AU Y —BEEREREFE IO BAGE

SLCBTAMBEZEDOMRBICH L. 2~ 3 FEZ CICFHEL — https://www.riken jp/about/plans_reports/evaluations/rac/
VICBIE - 1|RE. English

Every 2-3 years, four Review Committees evaluate the — https://www.riken.jp/en/news_pubs/pubs/reports/rac/index.html

outcomes produced by six laboratories belonging to the Key
Technology Development Division or the Bioresource
Frontier Programs, and offer advice and formulate proposals.

NAAVY) =R Z=T ENAHF)—ho2 V)L
BioResource Research Center Advisory Council (BRAC)
BAEREBE4BLEVY —ABHEBR. LE2—&8E
IC& D, B BRC DESEMZTMEL. o2 —RICH
LTHIELiRE,

Consists of four international experts and the chairpersons
of six Resource Committees and four Review Committees,
the RIKEN BRAC evaluates the BRC’s activities as a whole,
and formulates proposals for the BRC’s director.

¥ - BV E

Evaluation and Advice

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

SHERERIE

External Evaluation

? — -~ = ' N % . ~ =
i 3T ITEUE A ST BaRERI - 1/ R—> 3088
- Evaluation as independent administrative institution Council for Science, Technology and Innovation
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Experimental Animal

2023.08

Highway Bus (approx. 60min)

@ Tsukuba

Airport Bus
*. (approx. 60min)

Narita Airport

" Tsukuba

L ]
Keihan’na

4

Gene Engineering

Cell Engineering

TSUKUBA CAMPUS

N

Microbe

P

Experimental Plant

Address: 3-1-1 Koyadai, Tsukuba, Ibaraki, 305-0074, Japan

Phone: +81-29-836-9111
Fax: +81-29-836-9109

KEIHANNA CAMPUS

Address: 1-7 Hikaridai, Seika-cho, Soraku-gun, Kyoto, 619-0237, Japan
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