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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:

l. Development of mouse somatic nuclear transfer techniques

Il. Development of microinsemination techniques
1. Development of reliable cryopreservation techniques for mouse embryos or gamates

\VA Development of new stem cell lines
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Development of Technology in 2012-2013
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(1) Development of mouse somatic cell nuclear
transfer techniques
We have previously found that the birth rates of males cloned
from somatic cells were remarkably increased following
treatment of cloned embryos with siRNA against Xisz. We then
examined whether the same could be true with females. As
expected, Xist RNA expression was repressed, but the birth rates
were not significantly improved. There may be some sex-related
difference in the Xist-dependency in the embryonic
development. We examined whether cloned mice could be made
from a drop of peripheral blood. By using leukocytes derived
from the blood samples, normal mice were born at 2.1% birth
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Fig. 1 Mouse cloning using peripheral blood. A drop of blood was collected and
isolated leukocytes were used for nuclear transfer cloning. Normal cloned offspring
were born after embryo transfer. This technique is expected to be applied to preserva-
tion of invaluable genetic stocks of mouse strains.

rate. This technique may be used for propagation of invaluable
strains that are facing extinction.
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(2) Development of microinsemination techniques

NOD/SCID mice are extensively used as hosts of
Xeno-transplantation studies. Therefore, there are demands of
generation of gene-modified mice with the NOD/SCID genetic
background. We then applied our high-speed congenic strategy
using neonates’ spermatids to generation of NOD/SCID

congenic strains. So far we have generated four gene-modified
NOD/SCID strains including knock-in strains. Congenics for
these strains was completed within 224-226 days, which
correspond to about half-term of conventional speed congenic
strategy. They may be used as unique models for immunological
studies.
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(3) Development of reliable cryopreservation
techniques for mouse embryos or gametes

We examined the feasibility of a high osmolality vitrification
(HOV) method for cryopreservation of mouse embryos at
different developmental stages. The survival rates after warming
(thawing) were 83% for oocytes, 92% for 1-cells, 96% for 2-cells,
98% for morulae, and 88% for blastocysts. For practical use of
wild-derived Mus musculus mice (33 strains), we evaluated the
efficiencies of superovulation either with anti-inhibin serum or
eCG treatment, IVF using fresh or frozen spermatozoa, and
development of vitrified embryos. More than 10 oocytes were
collected from 31 strains. Fertilization rates in vitro reached 78%
and 57% using fresh and frozen spermatozoa, respectively. After
transfer of vitrified-warmed embryos, normal pups were obtained
from 31 strains, indicating that a series of ART were successfully
devised for wild-derived strains.
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(4) Development of new stem cell lines
We have generated C57BL/6N mouse ES cells which could be

Bioresource Engineering Division

maintained under a feeder free culture condition. We confirmed
their ability to contribute to the germline through chimera
mouse production. These ES cell lines (one male and one
female) were deposited to BRC Cell Engineering Division (Cell
Bank). We have developed ES cell lines from blastocysts
derived from nuclear transfer cloning using peripheral blood
cells. Those from granulocytes have a unique character. They
are indistinguishable from other ES cell lines under a normal
culture condition, but upon induction of differentiation, they
start to fall away from colonies and degenerate. We are seeking

for the underlying mechanisms.
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