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Abstract

The research project entitled “towards pluripotency of stem cells in cat: potential
models for biomedical research and genetic conservation” involved several biotechnologies
including semen freezing, in vitro embryo production, transgenesis and stem cell technologies.
Domestic cat was used as a model for technology development due principle to the versatility
of the species that potentially serve for genome conservation and also for biomedical
development. Factors contributed to oocyte development and also subsequent embryo
development were studied. The results indicated that follicle stimulating hormone and growth
factors added during in vitro oocyte maturation or during embryo culture improved embryo
development. Rho-associated coiled-coil kinase inhibitor (ROCK-inhibitor) significantly
increased cell viability and cell functions of feline sperm, oocyte and also embryonic stem
cells following cryopreservation or enzymatic treatment. The ROCK inhibitor treatment also 2-
fold improved the derivation efficiency of embryonic stem cells. The derived embryonic stem
cells were dependent on at least two factors including leukemia inhibitory factor (LIF) and
basic fibroblast growth factor (bFGF). Isolation and culture of germ stem cells (spermatogonial
stem cells) also successfully performed. However, these cells could not be long-term
maintained in vitro. Using transgenic technology, fibroblasts could be transformed into
pluripotent cells (induced pluripotent stem cells; iPS) using 4 transcription factors (OCT, SOX,
cMYC and KLF4). At least 10 iPS cell lines demonstrated the typical iPS morphology and were
positive with pluripotent markers. In conclusion, the 3-year project contributed to the
improvement of reproductive biotechnologies including cryopreservation, in vitro embryo
production and also stem cell technology. Application of these technology would facilitate

the genetic conservation and also biomedical research
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