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Abstract:

Stem cells could potentially lead to a variety of clinically relevant cell-based therapies, and hold promise in
providing cell sources for tissue engineering. Two obstacles associated with using embryonic stem cells (ESC)
for regenerative medicine applications include a) isolating homogeneous populations of differentiated cells, and
b) obtaining terminally differentiated cell populations that are fully functional and retain significant expansion
potential. Our laboratory has investigated the differentiation of vascular endothelial cell (EC) and smooth
muscle cells (SMC) from both mouse and human ESC. We have developed serum-free methods for isolation of
homogeneous differentiated cell populations of endothelial cells and thoroughly characterized these cells for
both surface and functional markers. We have also demonstrated the ability of our ESC-derived EC to readily
assemble into neovessels in vitro, exhibiting increased angiogenesis compared with primary EC. More
recently, these studies have been expanded to include cardiac differentiation and cardiac cell alignment for
generating functional cardiac tissues.
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