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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

II. Development of microinsemination techniques

I11. Development of reliable cryopreservation techniques for mouse embryos or gamates
Iv. Development of new stem cell lines
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Development of Technology in 2011-2012
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(1) Development of mouse somatic cell nuclear

transfer techniques

Until recently, we have found that the histone modification,
H3K9me2, was one of the epigenetic marks that are resistant to
genomic reprogramming by somatic cell nuclear transfer
(SCNT). We identified certain brain cells to be nearly devoid of
H3K9me2 and used them for SCNT. As a result, we
successfully generated first cloned mice from adult mouse brain
cells. We have revealed that the ectopic expression of Xist is a
major cause of the poor development of SCNT embryos. To
improve the cloning efficiency without genetic manipulation,
we devised an RNAi-mediated method to transiently repress
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Fig. 1 Remarkable improvement of mouse somatic cell cloning by Xist gene knock-
down. Injection of reconstructed embryos with Xist-specific siRNA resulted in more than
10-fold increase in the rates of live embryos and term offspring after embryo transfer
(left). About 10-30% or embryos transferred reached term (right).

Xist expression, which resulted in a remarkable increase in the
birth rate of cloned mice up to 20%, 10 times higher than that of
control clones. Moreover, this transient Xisz suppression at an
early embryonic stage significantly ameliorated the aberrant

gene expression patterns in the tissues of cloned pups at birth.
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(2) Development of microinsemination techniques

Oocytes from NOD/SCID mice are very fragile and not suitable
for microinjection. We found that this difficulty could be
overcome by pre-activation of oocytes. This technique was
successfully applied to generation of two NOD/SCID congenic
knockout strains by injection with immature spermatogenic
cells. The poor outcome after microinsemination using primary
spermatocytes may be due to premature segregation of sister
chromatids, which is associated with abnormal global histone
acetylation. Normal mice were obtained when the reconstructed
oocytes were treated with a histone acetyltransferase inhibitor. A
live-cell imaging system revealed asynchronous behaviour of
paternal and maternal chromosomes, which might be
responsible for the poor developmental ability of resultant

embryos.
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(3) Development of reliable cryopreservation
techniques for mouse embryos or gametes
When 2-cell embryos from 6 inbred mouse strains were
cryopreserved by a high osmolality vitrification (HOV) method
we developed, at least 93% of the embryos showed normal
morphology after recovery and after embryo transfer 30-82%
developed to term offspring. More than 10 oocytes were collected
from 32 out of 36 wild-derived mouse strains after superovulation
by the injection with eCG or anti-inhibin serum. These oocytes
were successfully fertilized in vitro at a rate more than 60%. We
succeeded in obtaining live offspring from 2-cell embryos
cryopreserved by HOV method in 21 out of 25 wild-derived
mouse strains. Thus, we confirmed that HOV iseminently

applicable for embryo cryopreservation in many mouse strains.
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Bioresource Engineering Division

(4) Development of new stem cell lines

We have generated mouse C57BL/6N ES cells which could be
maintained by a feeder free culture condition. They are expected
to be used for stringent biochemical and genetic analysis of ES
cells without contamination of feeder cells. Their germline
contribution ability is now being evaluated using chimeric mice.
After some technical modifications, we have successfully
converted rabbit iPS cells to a more undifferentiated status,
which significantly improved their differentiation ability to the
neural lineage cells. They would be the next-generation
bioresources that may extensively contribute to advancements
of biomedical researches.
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