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The objective of our research is to develop new tech-
niques for practical genetics, which are essential for the
high-quality maintenance of bioresources at RIKEN BRC.

Such techniques include nuclear transfer, microinsem-
ination, gamete/embryo cryopreservation, and stem cell
line establishment.

1. Nuclear transfer

We have established a protocol for maintaining cloning
efficiency at a practical level in nuclear transfer experi-
ments using mice and rabbits. In mice, irrespective of
the nucleus-donor cell type, about 90% of cloned embryos
showed arrested development between 5 and 8, shortly
after implantation. Some implantation sites contained
a normal chorioallantoic placenta, but not normal ecto-
placental cone. These conceptuses could be rescued by
tetraploid embryo complementation. In rabbits, cloned
embryos are characterized by their extremely poor postim-
plantation development, despite their high survivability
until the blastocyst stage in vitro. By employing inositol
1,4,5-trisphosphate as an oocyte activating agent, viable
cloned fetuses with normal organogenesis were obtained.

2. Microinsemination

Microinsemination techniques for mouse and rabbit
have been significantly improved. By using the Piezo-
driven micromanipulator, microinsemination with sperma-
tozoa, elongated spermatids, and round spermatids was
highly efficient in producing mouse and rabbit offspring.
These haploid male germ cells could be used for infertil-
ity treatment in individual mice, or for the propagation of
strains with breeding problems. The mouse microinsemi-
nation technique was also applied to fertilization with male
germ cells derived from spermatogonial stem cell trans-
plantation. Spermatogonial stem cells that had been cul-
tured in vitro for 40 days or those transfected with exoge-
nous genes developed into male gametes and supported full
term development after microinsemination.

3. Cryopreservation of mouse embryos/gametes

Cryopreservation techniques for mouse embryos/
gametes have been optimized for each mouse strain to in-
crease banking efficiency. Ethylene glycol-based EFS solu-
tions, in particular, well maintained the viability of cryop-
reserved embryos from some inbred strains of mice. The
efficiency of in wvitro fertilization with frozen-thawed sper-
matozoa was significantly improved when nonmotile sperm
and cell debris were removed from thawed suspensions of
sperm. Mouse spermatozoa in the epididymis were found
to be fertilization-competent even after stored in a refrig-
erator for 2 days. This system would allow us conventional
transportation of spermatozoa between laboratories.

4. Establishment of rabbit embryonic stem (ES)
cell lines

ES cell-like cell lines were established from rabbit blas-
tocysts derived from in vivo fertilization or somatic cell nu-
clear transfer. They showed positive staining for alkaline
phosphatase even after 2 months in culture, and formed
embryoid bodies after induction of differentiation.

Research Subjects and Members of Bioresource
Engineering Division

1. Development of somatic nuclear transfer techniques
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2. Development of microinsemination techniques

3. Development of techniques for cryopreservation of em-
bryos/gametes

4. Development of techniques for establishment of stem
cell lines
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