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ABSTRACT

The mouse embryonic stem cell cell (mESC) is a beneficial tool for studying
gene function, cell biology, and regenerative medicine. Although ES cells are now
commercially available, they can only be used for a limited period of time due to their
aging and karyotypic instability after long-term culture. Furthermore, mES cells may
be damaged or lost during transportation. Therefore, we developed a mouse
embryonic stem cell from an ICR mouse strain. As the inner cell mass (ICM)
derivation is a critical point to achieve the mESC establishment, the preliminary study
was set up to compare the effectiveness of two popular techniques: whole-embryo
culture and immunosurgery techniques for mESC derivation from the ICR mouse
strain. Blastocysts were obtained by superovulation of the ICR mice and pronase
treated to dissolve their zona pelucida (ZP) before being randomly divided into two
groups. Group A: the whole-embryo culture technique, ZP-free blastocysts were
cultured directly on mouse embryonic fibroblast (MEFs). Group B: the
immunosurgery technique, ZP-free blastocysts were further treated with anti-mouse
whole antibody and guinea pig complements to strip off trophoblast cells so that only
ICM was collected for culture. Both sample groups were plated on mitomycin C-
treated mouse embryonic fibroblast (MEF) culture containing mES medium which
was used as feeder cells. After colony formation was observed on day 7, suitable
colonies were disaggregated by trypsinisation. Disaggregated cells were subcultured
and plated on the feeder cells (passage 1). After 20 passages of subculturing, the
mESC line was established. In the preliminary study, it is found that the ICM colony
formation rate was higher using the immunosurgery technique (91.4%) than the
whole-embryo culture technique (63.8%). In addition, the number of suitable
colonies for mESC development was higher using the immunosurgery technique
(77.6%) than the whole embryo culture technique (36.2%). The immunosurgery
technique was used to develop mESC in further experiments. One mESC line from
867 blastocysts was derived using the immunosurgery techniqgue. mESC
characteristics were confirmed by a positive signal of OCT-4, SSEA-1 and alkaline
phosphatase. The mESC was induced to spontaneously differentiate in vitro. Various
cell types were observed including cardiomyocyte-like cell, fibroblast-like cell and
neuron-like cell. We developed here a suitable technique to establish the mESC line
with pluripotent characteristics. This development is a model for isolation of non-
rodent ESC which will lead to a wide range of clinical applications and promising
avenues for future research.
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