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CHANCHAO LORTHONGPANICH : EMBRYONIC STEM CELL LINES
ESTABLISHMENT FROM MOUSE SINGLE BLASTOMERE. THESIS

ADVISOR : RANGSUN PARNPALI, Ph.D. 184 PP.

SINGLE BLASTOMERES/ EMBRYONIC STEM CELL/ PERSONAL STEM

CELL/ ACTH/MAPK INHIBITOR

The objective of this study was to establish personal embryonic stem cell by
using mouse embryonic stem cells as a model. First the suitable culture system for
single blastomeres was studied. The result indicated that single blastomeres could be
cultured individually and could form blastocyst and ICM outgrowth. The expression
of ES cell markers was determined from each blastomeres which derived from the
same embryo. The expression patterns of ES cells markers (Sox-2 and Oct-4) and
trophectoderm marker (Cdx2) showed that only some but not all sister blastomeres
derived from embryos and embryonic outgrowth expressed ES cell markers when two
and four cell stage embryonic blastomeres were individually cultured. There were
four ES cell lines (5.6%; 4/72) established from single blastomere derived from two-
cell stage embryo (2CBD) while no ES cell line could be established from four-cell
stage embryo. Two MAPK inhibitors (I), P38MAPK (1) and MEK-1 (1), and ACTH
were individually used for the embryonic stem cell enhancement from single
blastomeres derived from two and four-cell stage embryo. The results demonstrated
that both MEK-1 (1) and P38MAPK (I) delay early development of normal embryos
and inhibited the development of single blastomere derived embryos. The P38MAPK

(1) had stronger inhibitory effect when compared to MEK-1 (I). As a result, a total of



seventeen ES cell lines were established. Among these ES cell lines, nine (12.5%;
9/72) and five (6.9%; 5/72) ES cell lines were established from single blastomere
derived from two-cell embryo with and without the supplement of ACTH,
respectively. In addition to 2CBD, three (4.3%; 3/72) ES cell lines were established
from blastomere of four-cell embryo only with the supplement of ACTH. However,
no ES cell line was established from culture supplemented with either MEK-1 (I) or
P38MAPK (I). Based on this study, the success rate of establishing ES cells from
single blastomere is influenced by embryonic stage. The more advance stage embryo
resulted in lower success rate in establishing ES cells from single blastomere. After
mouse ES cell lines were successfully established from single blastomere, two and
four cell monkey embryos were then used for the establishment of ES cells from
single blastomere. The results demonstrated that only blastomeres derived from four-
cell embryos could develop to blastocyst (7.9%; 6/76) and four blastocysts were used
for ES cell establishment. The results showed that colonies derived from those

outgrowths had different morphology from normal monkey ES cell.
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