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Background: Cardiac stem cells (CSCs) have been shown to contribute to myocardial regeneration after ischemia injury. Yet, the molecular mechanism by which CSCs differentiation into cardiomyocytes remains unknown. In this study, we tested different roles of both the full-length serum response factor (SRF-full) and its N-terminal fragment (SRF-N) on CSCs differentiation.
Methods: Neonatal Sprague Dawley (SD) rat cardiomyocytes were maintained under a hypoxia condition (2% O2) for 3 days to detect the expression of SRF-full and SRF-N by immunoblot analysis. CSCs were isolated from SD rat hearts, and the c-kit+ subtypes were obtained using the magnetic activated cell sorting method (MACS). Following infection of CSCs with the lentivirus overexpression of SRF-Full or SRF-N, cells were induced to differentiate by TGF-β1 (10 ng/ml) for 7 days. Immunofluorescent staining and real-time quantitative RT-PCR were used to assess cardiomyocyte, smooth muscle cell (SMC), and endothelial cell lineage related markers. Co-transfection of the myocardin plasmid with the cardiac homebox protein Nkx2.5 promoter luciferase reporter vector (Nkx2.5-PG04) was performed to SRF-Full or SRF-N stably expressed NIH-3T3 cells, and then the Nkx2.5 promoter activity was  assessed using the dual-luciferase reporter assay. Results: TGF-β1 (10 ng/ml) was sufficient to induce the expression of the markers for cardiomyocyte (Nkx2.5, GATA4, cTnI) and SMC (SM22α), but not for endothelial cell differentiation-related gene (vWF) in c-kit+ CSCs, which accompanied by the up-regulation of myocardin. Transfected CSCs with SRF-Full overexpressing lentivirus promoted TGF-β1-induced differentiation; while SRF-N attenuated such effects of TGF-β1. Both qRT-PCR and immunofluorescent staining yielded the same conclusion. Further, SRF-Full combined with myocardin significantly improved the activity of Nkx2.5 promoter, whereas SRF-N inhibited the Nkx2.5 promoter activity. Conclusion: Hypoxia stimulation led to fragmentation of SRF-full into SRF-N. While SRF-full promoted CSCs differentiation into cardiomyocyte-like cells, SRF-N attenuated such differentiation.

