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The need for more advanced therapeutic approaches to renal failure is obvious.
Although the current dialysis has changed this deadly disease to non-fatal condition, it
is still suboptimal because of the unpleasant long-term survival rate. Regenerative
medicine and stem cell therapy are the potential therapeutic option to the kidney
disease. However, the first important step to achieve that goal is to find the source of
cells and explore their therapeutic potential. This study was conducted to determine the
potential method of differentiation mouse embryonic stem cells (ESCs) into renal cells.
In this study, we demonstrate that when mouse ESCs were induced to become
mesoderm by cultured as embryoid bodies then treated with 10 ng/ml activin A and
0.1uM retinoic acid, adding VEGF to the induction media can increase level of Six2
expression by more than 5 folds compared to control. Real-time RT-PCR analyses
showed that transcripts indicative of the presence of renal progenitors, such as Pax2,
Sal1, WT1, GDNF, and podocalxin, were also markedly increased with VEGF treatment.
Moreover, when the embryonic stem cell-derived mesenchyme were dissociated into
single cell then co-cultured with 3T3 cells expressing BMP4, colonies consisting of
several types of epithelial cells that exist in glomeruli and renal tubules were observed.
Some cells differentiated into kidney-like structure. Our results suggest that VEGF may

facilitate the more efficient generation of kidney progenitors from embryonic stem cells.
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