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To develop geneticsrelated techniques, especially those essential for maintenance and supply of laboratory mice and stem

cell lines at a high quality in RIKEN Bioresource Center.
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Development of Technology in 2009-2010
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(1) Development of mouse somatic nuclear transfer
techniques
To improve understanding of the low efficiency of somatic cell
nuclear transfer (SCNT), we performed global transcription
analysis of mouse SCNT blastocysts reconstructed from three
different donor cell types. many of the downregulated genes
(24/44) identified in SCNT embryos were located on the X
chromosome. When the downregulation of X-linked genes in
SCNT embryos was corrected by using Xist-deficient donor
cells, the birth rates increased 8- to 9-fold (Fig.1). Thus, SCNT
may be significantly improved by correcting epigenetic errors
specific for SCNT.
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Development of mouse somatic cell nuclear transfer techniques
(Fig.1)
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(2) Development of microinsemination techniques

Mouse ICSI has been applied to a broad range of experiments
in reproductive biology using mouse models. To define the
factors that affect the efficiency of mouse ICSI, we undertook
experiments involving five strains and three male germ-cell
types with or without freezing treatment. Developmental
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embryos transferred, respectively.

parameters were analyzed by three-way ANOVA. The statisti-
cal analysis allowed us to accumulate important information on
mouse ICSL. For example, sperm and elongated spermatids
were indistinguishable in their developmental ability, and
freeze-thawing treatment had no effect on the developmental
parameters.

As an application of mouse ICSI, we developed a technique to
generate functional oocytes and spermatids from fetal primor-
dial germ cells under the adult kidney capsule. They supported
full-term development when fertilized with normal counterpart
gametes by ICSI This transplantation system followed by ICSI
may be used for the production of offspring using germ cells
derived from pluripotent stem cells in vitro.
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(3) Development of reliable cryopreservation techni-
ques for mouse embryos or gamates

Embryos cryopreserved by vitrification should be stored at
temperatures lower than -130°C to avoid intracellular ice forma-
tion. Therefore, bulky dry-shippers should be used for their safe
transportation. To develop a method for transporting vitrified
embryos on dry ice, we devised a vitrification solution that does
not cause devitrification of embryos at -80°C. We found that by
increasing the concentration of ethylene glycol and sucrose, the
vitrification status of embryos could be sustained, even at -80°C.
We confirmed that C57BL/6 embryos vitrified in this solution
can be transported between facilities in a dry-ice package.
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(4) Development of new stem cell lines
The ability to contribute to the germline is critically important
for embryonic stem (ES) cells that are used for knockout mouse
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generation. Recent studies have reyfaled that the so-called “2i (2
inhibitors)” treatment has a profotind effect on the maintenance
of the pluripotency of mouse ES cells. We found that 2i
treatment resulted in the establishment of high-potency ES cells
and the production of high-contribution chimeric mice from
preexisting ES cellsWe have established rabbit ES cell lines
that may provide us with an invaluable experimental model for
the study of cell-based regenerative medicine. More recently,
we also established induced pluripotent stem (iPS) cell lines that
share many important characteristics with ES cells. However,
there is a subtle difference in the global gene-expression
patterns between these two types of pluripotent stem cell.
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