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Abstract:
Recent advances in cell reprogramming technologies open up new possibilities for generation of stem cell lines and specific differentiated cell types from patient own somatic cells that can be used for disease modeling, toxicity screening and drug discovery and metabolism studies. These groundbreaking discoveries compelled researchers to think in bold ways about new approaches to research disease mechanisms, drug development, and cell-based treatments for a range of diseases and gave rise to countless applications in regenerative medicine. Over the last decade, several cell reprogramming methods such as nuclear transfer, cell fusion and transfection or transduction with pluripotent factors have been developed. However, the majority of these technologies require the exposure of cell nuclei to large reprogramming molecules via transfection, transduction, cell fusion, or nuclear transfer. These methods raise several technical, safety, and ethical issues. Recent several studies, including ours, showed that somatic cell reprogramming can be also achieved by the combination of small molecules that include modulators of chromatin structure and function combined with the modulators of specific cell signaling pathways. These data suggest that with appropriate epigenetic modifications cells can become responsive to the factors that promote multi- or pluripotency or induce cell lineage conversions. 
By using this cell reprogramming approach we have been able to turn human mesenchymal stem cells (hMSCs) directly into neuronal progenitors that have the potential to generate different neuronal subtypes, such as dopaminergic, cholinergic, and GABAergic cells when further grown in appropriate neuronal differentiation media. The therapeutic effect of these specialized neural cells demonstrated in several animal models of neurological disorders such as spinal cord injury, Parkinson’s and Alzheimer’s. 
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