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Development of safe and effective technologies for turning one adult stem cell type into another will open up remarkable
opportunities for regenerative medicine. It is now well established that epigenetic regulation of gene expression is one of the key
mechanisms that is involved in the regulation of cellular stemness, lineage commitment, differentiation and maintenance of these
states, and DNA and histone covalent modifications play a key role in these processes. Thus, modulators of chromatin modifying
enzymes could be efficient tools for manipulating cell plasticity. Recently, we were able to convert human mesenchymal stem cells
(hMSCs) into neural-like cells by exposing them to chromatin modulating agents and neural inducing factors. In this study, we
demonstrated that epigenetically manipulated hMSCs grown in specific differentiation conditions generated different cell types, such
as smooth muscle and different neural cell types. Interestingly, chromatin modifying agents also promoted cell lineage switches
when cells were exposed to another differentiation condition while in their early stages of commitment. These data suggest that the
plasticity of adult stem cells can be manipulated by the modulators of chromatin modifying enzymes when combined with specific
differentiation factors in appropriate culture conditions.
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