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Synopsis of project (background/research question/methods to be used/relevant key references):

We have recently identified a subset of pre-pluripotent cells in amniotic fluid and reverted those to functional pluripotency using a transgene-free chemical approach (Moschidou D, et al. Valproic Acid Confers Functional Pluripotency to Human Amniotic Fluid Stem Cells in a Transgene-free Approach. Molecular Therapy 20(10):1953-67, 2012 ); (Moschidou et al, Human mid-trimester amniotic fluid stem cells cultured under embryonic stem cell conditions with Valproic acid acquire pluripotent characteristics. Stem Cells and Development. Epub ahead of print, 2012)
The efficient direct reprogramming of non-pluripotent mature c-KIT- mesenchymal stem cells from amniotic fluid into endothelial cells was recently reported in Cell using transduction to produce ETS Factors and suppress TGFβ. However, a number of studies have documented the derivation of stable human endothelial cells from pluripotent cells such as embryonic stem cells without the use of ectopic factors. 

We will capitalize first, on the pre-pluripotent state of c-KIT+/TRA-1-60+ clonal populations that we have isolated and expanded from 1st and 2nd trimester, and second, on the possibility to revert these cells towards an earlier state of functional pluripotency using manipulation of culture conditions, to derive virus-free endothelial cells using protocols optimized for ES cells.
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