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ABSTRACT

The objective of this study is to compare the efficiency of growth factor(s) on the
derivation of mouse embryonic stem cells (mES). Four experiments were carried out: (1) for the
effect of single growth factor(LIF, PD98059, BIO) individually on derivation of mES as
calculated per number of blastocysts being cultured from the beginning of the experiments; it was
found that LIF gave the highest number of mES (6.21%) while the others gave nil; (2) as
comparing with single growth factor (LIF), multiple ones (LIF+PD98059+BIO) gave much
significantly higher number of mES (31.29% vs. 6.21%); (3) from the results of the first two
experiments, the best formula of growth factors was designed and tested, and it showed that
culturing of blastocysts with multiple growth factors (LIF+PD98059+BIO) for the whole period
(two stages) of culturing time gave comparable result to those using multiple growth factors
during the first stage and only single growth factor (LIF) for the second stage (31.29% vs. 31.58%
respectively); (4) the effect of growth factors regarding the stage of culture (first or second one)
was experimentally tested and it finally confirmed that the best result was obtained when multiple
growth factors (LIF+PD98059+BIO) was used during the first stage of the culture and single
growth factor (LIF) for the second one (31.58%) while the reverse order culture (6.25%) and
both-stage LIF only (6.21%) gave significantly much lower mES. To explore further into the
mechanism of those impressive results, the quality of the outgrowth masses obtained from the
first-stage culture was studied. Following alkaline-phosphatase and Oct-4 staining, which

represent pleuripotency state of mES, they clearly showed that those outgrowths culturing in



multiple growth factors stained much stronger and in higher proportion than those obtained from
LIF-only culture.

In conclusion, multiple growth factors (LIF+PD98059+BIO) give higher rates of
mES-derivation as comparing with single factor (LIF), particularly during the first stage of

blastocyst culture.



