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Abstract
Beta-cell replacement is considered the optimal treatment for type 1 diabetes, however it is severely limited by the shortage of human pancreas donors. Generation of insulin-secreting cells from human placenta mesenchymal stromal cells (hPL-MSCs) represents a promising approach for providing an abundant source of cells for beta-cell replacement therapy. 
PL-MSCs can be obtained with relative ease. We attempted to differentiate these cells towards insulin-producing cells by virus-mediated transfer of three genes encoding transcription factors known to play key roles in pancreatic islet development.  Expression of the transcription factors PDX1, NGN3 and MAFA (PNM) in PL-MSCs lead to efficient activation of glucagon gene expression, while no insulin gene expression could be detected, suggesting a preference of these cells to efficiently differentiate under these conditions into the closely related alpha-like cells, rather than beta-like cells. 
Recent studies have shown that alpha cells can be converted into insulin-producing beta-like cells by using the transcription factors PAX4 and ARX that play key roles in directing pancreas endocrine progenitor cells to the β/δ or α/PP developmental pathways, respectively. We have evaluated several approaches for blocking ARX expression and function or overexpress PAX4 by affecting epigenetic modifications, which could render beta-cell genes more accessible to the PNM transcription factors, in PL-MSCs for their differentiation into insulin-producing cells. 
[bookmark: _GoBack]The opposing effects of ARX and PAX4 are demonstrated by the positive effect on INS expression following overexpression of PAX4, if successful, this study may lead to development of an abundant cell source for beta-cell replacement.
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