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Mice have been the most useful animal models for humans and have contributed to life science research for gene
function and the development of novel drugs and treatments for complex diseases. The primary mission of the
Experimental Animal Division is to collect, preserve, conduct quality control, and distribute mouse models created
in Japan. In addition, we develop novel mouse models that are necessary for emerging research needs and relevant
technologies to achieve our primary mission: since FY2002, our division has been designated as the core facility for
the mouse and the sub-facility for the rat in the National Bioresource Project (NBRP) of Ministry of Education,
Culture, Sports, Science and Technology(MEXT), Japan. We have thus contributed to the global promotion of life
sciences by establishing high-quality mouse resources and backup storage of rat embryos and sperm.
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Collection, Preservation and Distribution
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(1) Collection

To date, we have collected 5,000 mouse models for human
diseases and gene function analysis from universities and
research institutions in Japan (Fig. 1). The mouse models
include reporters that visualize the expression of specific genes
or biological phenomena with fluorescent markers, useful
strains for the generation of induced pluripotent stem (iPS)
cells, and strains containing the Cre-lox, Flp-FRT, and TET
systems to regulate gene expression for conditional genetic

modifications.
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(2) Quality control and cnyopreservation

We monitor the deposited live mice for the presence of
pathogenic microbes, and have detected mouse hepatitis virus,
Pasteurella pneumotropica, and Helicobacter hepaticus in 13%
of the deposited strains, and intestinal protozoa, pinworm, and
ectoparasites in 43%. In FY2010, we have cleaned up 256
strains by cesarean section and 100 strains by embryo transfer,
thereby eliminating these pathogens, and maintained the
deposited strains as specific pathogen-free mice. We have
examined the genetically modified mice for their multiple
transgenes using knock-out (KO)-survey PCR to confirm their
genetic quality and to provide accurate genetic information. We
have optimized PCR protocols for the genetically modified
strains and have made these protocols available on our website.
In collaboration with the Japan Mouse Clinic, the phenotypes of
our strains have been measured and this data is available on
“Phenopub”.
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Mice with a high demand are maintained as live stocks, while
mice with a lower demand are preserved as frozen embryos or
sperm and stored in liquid nitrogen. The cryopreservation of
embryos and sperm has been conducted in collaboration with
the Bioresource Engineering Division. Sperm freezing has been
used efficiently to preserve an increasing number of genetically
modified strains with the C57BL/6 background. We froze the
embryos and sperm of 597 strains in FY2010 and have
increased the frozen stock to 2,422 strains. To protect our
stocks from disasters, we plan to establish a duplicate frozen
stock in the backup facility at the Harima Institute. We
transferred 1,461 frozen embryos to this facility in FY2010.
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Most knockout and transgenic mice have been generated in this
C57BL/6 genetic background. (Fig.2)

(3) Distribution

We have distributed our mouse resources to over 2,300 domestic
users (309 organizations) and 1,000 overseas users (372
organizations) in 30 countries, resulting in 295 outstanding
papers and 3 patents. Among our collection, the autophagy
reporter, GFP-LC3 (RBRC00806), mouse was the most
frequently distributed and it has been used at 146 organizations
worldwide. Our mice have been distributed as live animals,
frozen embryos, recovered litters from frozen embryos, or
sperm. The use of frozen strains was significantly increased in
FY2010. Ninety-three percent of the distributed mice were
genetically modified strains, for example, transgenic and

knockout mice (Fig. 2).
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(4) International Collaboration

As further contributions to the international scientific community,
we have disseminated mouse resources developed by Japanese
scientists by registering our mouse strains in the International
Mouse Strain Resource (IMSR), a one-stop database of the
Federation of International Mouse Resources (FIMRe), and our
gene-trap ES cells in the International Gene Trap Consortium
(IGTC). Moreover, we are collaborating with European
coordination efforts (CREATE consortium) to develop novel
Cre-driver mice for conditional experiments, and with the Asian
Mouse Mutagenesis & Resource Association (AMMRA) (Fig. 3).
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International Collaboration (Fig.3)
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RBRC is a founding member of the Federation of International Mouse Resources (FIMRe) whose goal is to
archive and provide strains of mice as cryopreserved embryos and gametes, ES cell lines, and live breeding
stock to the research community. http://www.fimre.org/

FIMRe DINEEHERINRE T 5 HFAD I XRMD one-stop ¥ —EZN—ZTF, BRCdgene-trap7A—>713%EEH
ETH&EINAZYIX3478 % Hx &8 L. t# R (CH (5. RBRC participates the IMSR, a searchable one-stop
database of mouse strains available worldwide, including inbred, mutant, and genetically engineered mice. We
have registered 3478 strains including 713 gene-trap clones. http://www.findmice.org/

BRC M gene-trap Z7A— > RERES —>h5y TS =S T LDT—EN—XZEEEL. MGI®S /LT —ZN—REYLT1
TT7LIREEFPSIA— 1% FRA]gEE B 7=, RBRC is a member of the International Gene Trap Consortium and
provides 713 UPATrap clones with trapped gene sequence data to scientific community.
http://www.genetrap.org/index.html

BRC (&M 0 Cre-driver ¥ A% B % - Z {3 2 E R EHICH S, RBRC participates the CREATE consortium as
an advisory member. CREATE consortium represents a core of major European and international mouse

We have conducted collaborative research with Hitachi Plant
Technologies, Ltd. on the development of new technologies to
save energy at the mouse facility while also ensuring the

well-being of animals and workers.
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SIZE‘ZZZEIE )ﬁ@ E‘Z % world—by comprehensive SNP analyses, and drew the attention The VSFP2 mouse (RBRC04705 Tg(aMHC-VSFP2.3)107Bsi, I 29T Tomoe SAKAIL B A Yuriko MATSUMURA
. of the scientific community to the importance of the genetic RBRC04706 Tg(aMHC-VSFP2.3)123Bsi) is the most advanced =~ =777
Development Of NOVC] Mouse Stralns and . . . . . . . . JHHEARHENTZE H [Collaboration Research from Industry]
. . background of this strain. The study entitled “Genetic optogenetic transgenic mouse strain generated using a newly it i
Technologies in 2010-2011 S ‘ ‘ ‘ FIH* 2L Makoto TANAKA
Differences among C57BL/6 Substrains” by Mekada et al. was developed voltage-sensitive fluorescent protein (VSFP2.3) and
published in Experimental Animals 58(2), 141-149, 2009, and was deposited at RIKEN BRC by Dr. Thomas Knopfel, RIKEN Yaz7 - )% —F - 7V TA M Junior Research Associate]
(1) AR this study was acknowledged as “The Most Excellent Paper of Brain Science Institute. By stimulating a single whisker, the E}I&&Me”ngAN 77777777777777777777777777777777777777777777777777
EN 11 BB o ge &L CTFE 232 =74 — TR L the Year, 2009.” electrical responses of the pyramidal neurons expressing IRt E [Agency Staff]
T RELTHRIETTA3T6 R AR IE L 720 BRAT - R 4R VSFP2.3 in the corresponding somatosensory cortical barrel BRI H O Chihiro YOKOYAMA K IF Masaru ONUMA
S N < ~ o~ ~ . . . . . H. . 177 T .y
EWfsEL sy — < Fa—toy TR (FIAR A #52) (3) C57BL/6N BACI/RY—O IV AD5ER area can be visualized (Fig. 4). These optogenetic tools, which ?;z iél\z“”te (I)T%A ﬁﬁ ?Ei:mo _SP;Z[IL;)HASHI
. . . o . L . . i inuko . itomi
LD ILFEIIZEE LT O ML SIS R 1972 Cre 7 A (162 % PR 22 4E BEO NBRP 7/ MGG M 70 77 8L T, allow the visualization of neuronal electrical responses in real B 3 Atsushi CHOEI g‘% 58 T Tomoko TAKAHASHI
W) ZRFEL TV 5, ER TR BIZE = By 28 ST REMR AT HA B 56— A, time, are expected to reveal neural circuit deficiencies in T b5 B Rika TAKASHIMA 223 WH3E Akemi YASUI
o g = - , - . o y h
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. . AN - - I HEW] Masashi OZAWA — ZE I #% 22 Hiroyuki YASUDA
(1) Development of novel strains C57BL/6NDBAC 124 HF7u—>D IRy —7 TV A% 58K B J5E Masashi KAMIOKA KO HET- Masako KITO
In collaboration with 11 domestic research organizations, we L. =2 R—=V IR, RBRC04705 Te(aMHC-VSFP2.3)107Bsi K Eﬁi‘ Naoki OTAKA =& )'Z/:ya MIMORI
; i ; ; glaMHC- : si A & Chie FUIIMOTO TE ¥ Naoki HIRAN
have developed 376 new genetically modified strains that are in e A %n%" Chi o TEF TR Naoki 0
hieh d 4 by th N ity W | 3)C leti f bacterial artificial ch (BAC) SE—— B B Junko KURAOKA  F B A& Kumiko YOSHIDA
1g eman y the research community. e are also ompietion 0 acterial artiticial chromosome > o e e ficld iR EEEMayu HIROSE BT 2035 T Mamiko SAKAGUCHI
developing 162 sub-region-specific Cre-driver mice in end sequencing of the C57BL/6N mouse substrain AR 24X Sachiyo SUZUKI 3k 3T Atsuko HIRAI
collaboration with Professor Susumu Tonegawa of In FY2010 we conducted the end sequencing of C57BL/6N E?J%?%Hi”’mi MIYAKAWA g}fﬁ Eigik‘{_KQJ'MA
Massachusetts Institute of Technology and the Brain Science BAC clones and registered their sequence data in the DNA Data EQDI]EEI %?l:syif({(i/lFK ADA ?S’Fii? g’émig?;giilmu
Institute, RIKEN. Bank of Japan (DDBIJ) in collaboration with the Gene 11 HH3E Akemi KOSHIYAMA
Engineering Division, Technology Development Team for ; 3
(2) SNP [CKDHRARDERIEDRF Mammalian Cellular Dynamics, and the National Institute of % —
EIBE IR bIA b TV 511 Bl C57BL/6 HiRHE ] D Genetics (Dr. Atsushi Toyoda) through the NBRP Genome b | g
e p— ) o Kf ) - N g — B . . . VSFP imaging in vivo
IR 727 % SNP AT EIC XD IS 2020, BRSO EE Information Upgrading Program. Finally, we completed ) )
T T paracing Tros ’ P NSYZAYTZYHTIADES (C4,E3,D2, B1,C1 and EN)
R II2 =T 4 =T =V 72, TORREIEEL G 124,000 BAC end sequences from C57BL/6N, and these data ZIRRFHL TE L DA MBS OMHEMI0 VSFP ZER(ELI,
S [C57BL/6 LR D @Az B AHE IS DWT (HMHS) | 28 are publicly available through our “Mouse BAC browser.” EFANT VSFPHELLKEEL TLS T LZTR U RERIER. (1 4)
[20094F Experimental Animals i im LE 1 22 B L7z Sequent(;allstimul?tion of singlfe whiskers (C4, E3, Dg, B1, C1 ar|1d E1)
S ZEHES T 2. triggered electrical responses of neurons in corresponding cortical area.
. . . 4) ﬁa‘lﬁﬁﬁ"za_)él;?“: . _ Imaging of VSFP successfully detected neuronal activities in the
(2) Development of single nucleotide polymorphism BB, HEREEE O ONTHUBRERBUI R S LV B ) i) corresponding cortical barrel (Nature Methods 7, 646, 2010). (Fig.4)
(SNP) markers to distinguish mouse substrains BhixxBEEE LT v AFH it OB AR 3 280
We have demonstrated genetic differences among substrains of B AN S AN T F U 7/ u Yy —E LR CHEL 72,
C57BL/6J mice—the most widely used strain around the
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