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Mice are the most useful animal models to develop novel drugs and treatments for complex diseases in humans. The
primary mission of the Experimental Animal Division is to collect, preserve, conduct quality control, and distribute mouse
models for human diseases and studies of gene functions. Another important mission is to develop relevant technologies
necessary to support the primary mission. Our division plans to establish high-quality mouse strains in response to the needs
of the research community and contribute to the worldwide promotion of life sciences.
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Various mouse strains collected at RIKEN BRC(Fig.1)
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Collection, Preservation and Distribution
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(1) Collection

We have collected advanced mouse models for human diseases
and gene functions from universities and public and private
research institutions (Fig.1). Those mice include induced pluripo-
tent stem cell (iPS)related strains, fluorescent reporter strains,
such as Fucci mice that can be used to visualize the cell cycle
(Fig. 2), and TET, Cre, and Flp mice to activate or inactivate
gene expression in a spatiotemporal manner, and these mouse
models will play important roles in the promotion of life
sciences. As a follow-up to the phase I developmental program
of the National Bio-Resource Project (NBRP), we have collected
a large number of frozen mouse embryos of genetically
engineered strains from the National Institute for Basic Biology,
the National Institute of Genetics, and the Mitsubishi Kagaku
Embryo Bank, becoming the second largest mouse repository in
the world. Moreover, we have collected the UPA gene-trap
embryonic stem (ES) cell clones created by Dr. Yasumasa
Ishida, with the support of the NBRP program, and mouse ES
and iPS cell lines of inbred strains in collaboration with the Cell
Engineering Division.
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Cell-cycle indicator Fucci mice(Fig.
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The double transgenic mice enabled visualization of cell-cycle progression
with green or red fluorescence depending on the cell-cycle of each cell.
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(2) Preservation and quality control

We examined all deposited mice from other organizations at our
quarantine facility for pathogenic agents and detected mouse
hepatitis virus, Pasteurella pneumotropica, Helicobacter hepati-
cus, intestinal protozoa, pinworm, and ectoparasites. All of these
pathogenic agents were eliminated using cesarean section or
embryo transfer, and our stocks are maintained as specific
pathogend{ree mice of high-quality. We examined genetically
modified mice for their multiple transgenes using knock-out
(KO)survey PCR, leading to the establishment of high-quality
genetically modified mouse strains with accurate information on
their genetic modifications. We have established optimized PCR
protocols for these genetically modified strains and have made
these protocols available through our website. In collaboration
with the Japan Mouse Clinic, our strains have been phenotyped
through the standardized phenotyping pipeline and this data is
available on our “Phenopub” website. Our division has thus
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raised the quality of animal experiments in Japan through our
quality control programs.

Strains of mice with a high demand or with a low survival rate
following cryopreservation are maintained as live mice, while
lower demand mice are preserved as frozen embryos or sperm
and are stored in liquid nitrogen. The cryopreservation of
embryos and sperm has been conducted in collaboration with
the Bioresource Engineering Division. Embryo freezing has
been conducted mainly by using in vitro fertilized 2-cell
embryos in a vitrification solution containing ethylene glycol,
Ficoll, and sucrose (EFS). Sperm freezing is also used to
preserve genetically modified strains; epididymal sperm are
suspended in an 18% raffinose and 3% skim milk solution,
embedded in straws, and frozen. We have frozen the embryos
and sperm of 524 strains in this fiscal year and have increased
the frozen stock up to 2057 strains. To protect our stocks from
disasters, we plan to establish a duplicate frozen stock in the
back-up facility at the Harima Institute. We have transferred
645 frozen embryos from Tsukuba to the backup facility at the
Harima campus in FY2009.
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(3) Distribution

We have distributed over 3000 mice to domestic and overseas
users. Distribution in FY2009 increased by 12% compared to
FY2008 or double the amount distributed in FY2004.We distrib-
uted mice as live animals, frozen embryos, recovered litters
from frozen embryos, or sperm. Approximately 90% of the

distributed mice were genetically modified strains such as
transgenic and knockout mice.
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Development of Technology in 2009-2010
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(1) Development of single nucleotide polymorphism
(SNP) markers to distinguish mouse strains

To increase the genetic quality of the strains, we collaborated
with the Technology Development Team for Mammalian
Cellular Dynamics to analyze the genotypes of 153 inbred and
wild-derived strains for 1500 SNP loci of B6-MSM and 1449 loci
of the Illumina Mouse Medium Density Linkage Panel and
clarified their genetic background and relationship.

Moreover, we have demonstrated the genetic differences
among C57BL/6 substrains, which are commercially available
and the most widely used strain in the world, and stressed the
importance of genetic background to the research community.
The study entitled “The genetic differences among C57BL/6

substrains” by Mekada et al. was published in Experimental
Animals 58(2), 141-149, 2009 and was acknowledged as “The
Most Excellent Paper of the Year in 2009.”
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(2) Development of a simultaneous detection method
for multiple transgenes in genetically modified
mouse strains

We have developed the “KO-survey,” a simultaneous PCR
detection method of multiple transgenes for genetically modified
mouse strains, and examined the strains received at our
quarantine facility. KO-survey PCR enabled us to efficiently
detect multiple transgenes and, therefore, provide users with
accurate information on the genetic modifications.
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(3) The C57BL/6N (B6N) substrain is known to become the
world standard inbred strain. In FY2009, we have conducted
both BAC end sequencing of B6N in collaboration with Gene
Engineering Division and National Institute of Genetics.

€ 21 FEEDON Y Y

Topics in 2009-2010

Fucci¥ 7 AR B G e o & — o i sk 7 —
L) =7 —=5720084E IR L7z B 720 087
O—7%BALINI VATV 229 TATHSL(2) o 2D
ZAEAS AR5 A - T A o Ml S U S AT LA i g B i o IR i &
TARL NV CHERE3 T B2 E DS TELEF BRI ZEY — Vv b,
W W 52 55 B T P OB 22 E 250 7 AR W T WA,

Fucci mice are cell-cycle reporter transgenic mice that contain
fluorescence cell cycle indicator gene constructs developed by
Dr. Atsushi Miyawaki, RIKEN Brain Science Institute (Fig. 2).
These fluorescent reporter mice are innovative research tools
enabling the visualization of the cell-cycle phase during
oncogenesis, development, and regeneration in vivo. We started
to distribute the Fucci mice in April 2009 and have received a
number of requests from all over the world.
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