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MIR-301A OVER-EXPRESSION IN BONE-MARROW DERIVED MESENCHYMAL STEM CELLS: DIFFERENTIATION VERSUS PROLIFERATION

A.L. Müller, J. Klassen, S. Neumann, M. Guirgis, M. Ngo, Y. Li, D.H. Freed

Institute of Cardiovascular Sciences, St. Boniface Research Centre; University of Manitoba, Winnipeg, Canada
Objective: To elucidate the potential of small non-coding RNAs, known as microRNA (miRNA), as a regulator of bone-marrow derived mesenchymal stem cell (MSC) phenotype.  
Background: MSCs have been implicated in a variety of cardiovascular diseases, from cardiac fibrosis to in-stent restenosis and transplant vasculopathy, predominantly through the acquisition of a myofibroblast phenotype. We have previously shown that MSCs display a myofibroblast phenotype in vitro in addition to increased miRNA-301a expression. In this context, the mechanism of MSC-myofibroblast differentiation is unclear; however, miRNA expression has been shown to influence differentiation of other cell types. We therefore hypothesize that miRNA expression changes coincide with and influence the MSC to myofibroblast transformation. 
Methods: MSCs were isolated from the sternum of patients undergoing open heart surgery and were cultured in standard DMEM/F12 with 20% FBS.  Cells were transfected using 50nM concentrations of control and pre-miR-301a. MSC structure and function was assessed with collagen gel contraction and MTT assays, immunofluorescent staining, qRT-PCR and western blotting.
Results: mir-301a expression was decreased in MSCs possessing myofibrblast characteristics, compared to less differentiated cells. Compared to scramble controls, overexpression of miR-301a resulted in reduced collagen gel contraction and increased proliferation. Mir-301a overexpression also decreased non-muscle myosin IIa, smooth muscle myosin and the myofibroblast marker ED-A fibronectin.
Conclusions: Our results suggest a mechanistic role for miR-301a in regulating the proliferative versus differentiated phenotype of bone marrow derived mesenchymal stem cells.  Further experiments are required to determine a potential therapeutic role for miR-301a. 
