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Controlling the differentiation potential and fate of cultured osteoblasts is a useful tool for stem cell-mediated therapies 
for fracture and other orthopaedic problems. Dimethyl sulfoxide (DMSO) is a small amphipathic solvent molecule 
capable of stimulating cell differentiation. In primary human osteoblasts, DMSO dose-dependently enhanced the 
expression of osteoblast differentiation markers alkaline phosphatase activity and extracellular matrix mineralization 
[1]. Similar DMSO-mediated mineralization enhancement is observed in primary osteoblast-like cells differentiated 
from mouse mesenchymal cells derived from fat. Using a mouse pre-osteoblast model cell line MC3T3-E1, we report 
that DMSO treatment is correlated with enhanced mineralization and the increased expression of osteoblast-expressed 
genes. Myocyte enhancer factor 2c (Mef2c) was the transcription factor most induced by DMSO, suggesting a role for 
Mef2c in osteoblast gene regulation. Immunohistochemistry confirmed expression of Mef2c in osteoblast-like cells in 
mouse mandible, cortical, and trabecular bone. shRNAi-mediated Mef2c gene silencing resulted in defective osteoblast 
differentiation, decreased alkaline phosphatase activity, matrix mineralization and knockdown of osteoblast specific 
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gene expression. A flow on knockdown of bone-specific transcription factors, Runx2 and osterix by shRNAi 
knockdown of Mef2c, suggests that Mef2c lies upstream of these two important factors in the cascade of gene 
expression in osteoblasts. The co-transfection of Mef2c and Runx2 into MC3T3-E1 cells induced a significant increase 
in osteoblast differentiation markers alkaline phosphatase activity and extracellular matrix mineralization at 10-days 
following the induction of osteoblast mineralization (p<0.05). These data suggest that Mef2c is a transcription factor 
that acts in osteoblasts to regulate osteoblast specific genes. 
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