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

Activities:

I. Development of mouse somatic nuclear transfer techniques

Il. Development of microinsemination techniques

Ill. Development of reliable cryopreservation techniques for mouse embryos or gamates
IV. Development of new stem cell lines and mouse strains
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Development of Technology in 2014-2015
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(1)Development of mouse somatic cell nuclear
transfer (SCNT) techniques
Cloned fetuses derived from E15.5-P0.5 prospermatogonia were
analyzed for patterns of the DNA methylation in three DMRs
and the expression of imprinted genes. We found DMR-specific
timing for the paternal imprint establishment (during
E16.5-17.5) and imprinted gene expression regulation.
To clarify the reason why trichostatin A (TSA) treatment can
improve developmental efficiency of cloned embryos, we
analyzed gene expression pattern of TSA-treated cloned
embryos at the 2-cell stage. The results showed that TSA
normalized zygotic gene activation by increasing expressions of
specific transcription
factors in cloned
embryos.
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Fig. 1 CRISPR/Cas9 Knockout mice derived from Japanese wild-derived MSM strain. The nonagouti (a) gene SEAME A 0 95
was disrupted by the CRISPR/Cas9 system. A heterozygous KO mouse with wild-type agouti coat color (left) and WEBIF7% F T

a homozygous KO mouse with black coat color (right).
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(2)Development of microinsemination
techniques
NOD/Scid mice strain provides human disease models, but its
basic embryo engineering techniques remain to be devised. We
found that oocyte activation prior to injection improve the
survival of NOD/Scid oocytes. This technique was successfully
applied to generation of seven NOD/Scid congenic
knock-out/knock-in strains by injection with immature
spermatogenic cells from 24-38 days of age. Congenics were
completed by 175 - 226 days. We also devised the
superovulation regimen by using anti-inhibin serum instead of
¢CG; the normality of oocyte was improved from 50% to 100%.
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(3)Development of reliable cryopreservation
techniques for mouse embryos or gametes

We examined whether first wave spermatozoa from immature
males could be used for IVF. Spermatozoa first appeared in the
cauda epididymides at around 35 days after birth, and IVF
became successful with high fertilization rates (>50%) at 40
days. We also succeeded in obtaining large numbers of mature
oocytes (59 oocytes per female) when females were treated with
anti-inhibin serum and hCG after synchronization of estrus
cycle by injections of progesterone. This method is expected to
be applied to the strains which are poor responders to eCG.
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(4)Development of new stem
cell lines and mouse strains

The CRISPR/Cas9 system was applied to generate
gene-targeted mouse strains. Until now, KO strains for six
genes/regions have been generated. They included nonagouti
(@) KO mice derived from MSM, a Japanese wild-derived
strain. They showed black coat color with different belly colors
according to the modified genomic sequences. They are now
under detailed examination for the behavior and tameness in
collaboration with Japan Mouse Clinic at BRC.
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