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Differentiation of Mouse Embryonic Stem Cells into Insulin-secreting Cells
Induced by GLP-1, Betacellulin, Activin A, bFGF and Nicotinamide

WU Mu-chao, CHEN Li-hong, XU Ming-tong, CHENG Hua
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Abstract Objective To induce mouse embryonic stem cells (ES cells) to differentiate into
insulin-secreting cells by GLP-1, betacellulin, activin A, basic fibroblast growth factor (bFGF) and
nicotinamide in vitro. ~ Methods E14.1 mouse ES cells were treated by glucagon-like peptide 1
(GLP-1), betacellulin, activin A, bFGF, and nicotinamide for 30 days, then insulin expression was
examined by reverse transcription polymerase chain reaction(RT-PCR), DTZ-staining, and
immunohistochemistry. The percentage of insulin-secreting cells in differentiated cells were evaluated
by flow cytometry and insulin level in the medium was measured by RIA.  Results The mRNA for
insulin was detected in the differentiated cells. DTZ-staining and immunohistochemical staining for
insulin were observed in the parts of the differentiated cells. 13.6% +3.7% of the differentiated
cells was insulin-secreting cells. In the presence of 5. 6 mmol /L and 25 mmol /L glucose, the insulin
levels in the medium were (0.04 +£0.01) ng/mL and(0.09 +£0.02) ng/ml, respectively.

Conclusion Mouse ES cells can be induced to differentiate into insulin-secreting cells by GLP-1,
betacellulin, activin A, bFGF and nicotinamide in vitro, however, the function of insulin-secreting
cells is rather poor.
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Fig. 1  ES cells cultured in the presence of LIF (100 x
Fig.2  Histological staining of differentiated cells from ES cells induced by growth factors (HE 400 x )

bp 1 2 3 4

2.2
ES 30 d RT-PCR
3 DTZ
4A
4B
SA
5B 3
Fig.3  Expression of insulin gene
1. DNA marker; 2. positive control; 3. negative control; 4. PCR product
4 DTZ
Fig.4  DTZ staining of differentiated cells from ES cells (100 x )
A differentiated cells from ES cells in the absence of growth factor B differentiated cells from ES cells in the presence of growth factors
2.3 3.66% +1.4% n =6,
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Fig. 5 Immunochemical staining of insulin of differentiated cells from ES cells (400 x )
B differentiated cells from ES cells in the presence of growth factors

A differentiated cells from ES cells in the absence of growth factor
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Fig. 6  Insulin positive cell counted by flow cytometry
A differentiated cells from ES cells in the absence of growth factor B differentiated cells from ES cells in the presence of growth factors
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