S EEH

FEEMR

Activities in the
RIKEN
BioResource Center

EERENT

Experimental Animal Division

vV ERREE

£

=E SN E (2R
Atsushi YOSHIKI, Ph.D.

RVAZErDETIVEMNELGEIGFHEEDHAR. HEPHEIDBREDRELGEDZATHAIVR
HRICEBML TS, REREMAXRZEDEMIG. IVAVY —ADEB#MAELT, BOETHESN
MREPEGTFHEMEDLHDETIVIVAZNE - R1F - REERE - BT HLLEIC. HEDHTL
Z-RISABIVAZRZRFEL. IVADRE - 777 - mBER - REICUELGRNARZERMI ST

ETHS,

Mice have been the most useful animal models for humans and have contributed to life sciences via the study of
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 of, and distribute mouse models
created in Japan as a global hub of mouse resources. In addition, we develop novel mouse models that meet

emerging research needs and relevant technologies to achieve our primary mission.
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Collection, Preservation and Distribution
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(1) Collection

To date, we have collected 6,600 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-loxp, Flp-FRT, and TET
systems to regulate gene expression for conditional genetic
modifications. Over 1,000 gene-trap embryonic stem (ES) cell
clones created in FY2011 by Dr. Yasumasa Ishida (Nara

Institute of Science and Technology) using a novel

gene-disruption strategy based on the suppression of nonsense
mediated decay, with the support of the NBRP Fundamental
Technologies Upgrading Program, have been collected in
collaboration with the Cell Engineering Division.
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(2) Quality control and cnyopreservation

We test the deposited live mice for the presence of pathogenic
microbes, and have detected mouse hepatitis virus (6%) and
Mycoplasma pulmonis (5%) in the deposited strains. Intestinal
protozoa, pinworm, and ectoparasites have also been detected in
36% of mice. In FY2011, we cleaned up 163 strains by using
cesarean section and 115 strains by using embryo transfer,
thereby eliminating these pathogens, and maintained the
deposited strains as specific pathogen-free mice. We examined
the genetically modified mice for their multiple transgenes
using knock-out-survey, loxP-survey and frt-survey to confirm
their genetic quality and to provide accurate information on
their genetic modifications. We optimized PCR protocols for
these genetically modified strains and made these protocols
available on our website. In collaboration with the Japan
Mouse Clinic, the phenotypes of our strains were measured
through the comprehensive phenotyping pipeline and these data
are available on “Phenopub”. Thus, through our quality control
programs, our division has contributed to the improvement of
animal experiments in Japan.

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 to preserve an increasing number of genetically modified
strains with the C57BL/6 background. In FY2011, we
accelerated the sperm freezing program and increased our
frozen stock to 3,953 strains. To protect our stocks from
disasters, we have established a duplicate frozen stock of 3,728
strains (94.3%) at the backup facility of Harima Institute.
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(3) Distribution

We have distributed our mouse resources to over 3,928
domestic users (361 organizations) and 1,705 overseas users
(510 organizations) in 32 countries, resulting in 340 outstanding
papers and 4 patents. Among our collection, the autophagy
reporter, GFP-LC3 (RBRC00806), mouse was the most
frequently distributed and it has been used at 173 organizations
worldwide. Our mice have been distributed as live animals,
frozen embryos, recovered litters from frozen embryos, or
sperm. The use of frozen strains, organs and genomic DNA was
significantly increased in FY2011. Eighty-one percent of the
distributed mice were genetically modified strains, for example,
transgenic and knockout mice.
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A lecture theatrette at Matrix Building,
Biopolis, Singapore

(4) EFFEE

FHAEENTERME T AV Y — X 2 — 0 FHEEE
Federation of International Mouse Resources (FIMRe) D
one-stop 7° — X “\ — X International Mouse Strain Resource
(IMSR) I, 3#1z% 1~ F 7 ESHIHEIZ International Gene Trap
Consortium (IGTC)ICZNZNEERL, HAEDOMZEII 2=
TA—ICFHIEL TS, BN Cre-driver 7 ADBHFE T T

e S

12

RIKEN BRC Annual Report 2011~2012

RIKEN BRC Annual Report 2011~2012

13



S SR '

FEXREMR

Activities in the RIKEN BioResource Center

X3 MEABISEEMNCreN IR I THROTHS 128 Rk/AR

Fig. 3 Tissue-specific Cre Mice 128 Cre and 4 Flp mice
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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,
a one-stop database of the Federation of International
Mouse Resources, and gene-trap ES cells in the
International Gene Trap Consortium. Moreover, we are
collaborating with European coordination efforts by the
CREATE Consortium to develop novel Cre-driver mice for
conditional experiments and with the Asian Mouse
Mutagenesis & Resource Association. (Fig.2).
Furthermore, our division and the Japan Mouse Clinic
have participated in the International Mouse Phenotyping
Consortium (IMPC) to contribute to life sciences by
producing genome-wide knockout mice, and making them
available to scientists around the world.

Small intestine
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Development of Novel Mouse Strains and
Technologies in 2011-2012
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(1) Development of novel strains

In collaboration with 11 domestic research organizations, we
have developed 376 new genetically modified strains that are in
high demand by the research community. We are also
developing 162 sub-region-specific Cre-driver mice in
collaboration with Professor Susumu Tonegawa of
Massachusetts Institute of Technology and the Brain Science
Institute, RIKEN.
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(2)Development of single nucleotide polymorphism

(SNP) markers to distinguish mouse substrains
In FY2011, we demonstrated genetic differences among
substrains of C57BL/6 mice, the most widely used strain
around the world, by comprehensive SNP analyses, and drew
the attention of the scientific community to the importance of
the genetic background of this strain. In collaboration with the
Japan Mouse Clinic, we developed a SNP marker panel that
consists of 184 genomic and 10 mitochondrial markers.
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Development of energy saving technologies at the
animal facility

We conducted collaborative research with Hitachi Plant
Technologies, Ltd., for the development of new
technologies to save energy at the mouse facility while
also ensuring the well-being of animals and workers. We
developed a novel pressure control simulator and
working table, and filed two patents regarding these
technologies. We successfully reduced our electricity
consumption during the power supply shortage after the
3/11 disaster.

Experimental Animal Division
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