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Resident stem/progenitor cells in the adventitia and intima of the vessel wall have been implicated in the pathogenesis of arteriosclerosis. Vascular lineage differentiation of stem cells can contribute to both tissue repair and exacerbation of vascular diseases leading to restenosis in response to angioplasty. The present presentation will focus on two aspects of progenitor cell plasticity in arteriosclerosis. Firstly, we provide evidence that macrophages can induce functional endothelial cell differentiation of the stem cells while simultaneously inhibiting their smooth muscle cell differentiation.  Mechanistically, both effects   were   mediated by macrophage-derived TNF via TNF receptor 1 and canonical NF-kB activation. The lack of TNF in a knockout mouse model of vein graft resulted in significant reduction of endothelial repair that led to thrombus formation. Consistently, vessels from vein grafts carried out in knockout mice that received TNF+/+ bone marrow cells showed a rescue of vascularization and prevention of thrombosis. Furthermore, we found that treatment of the cells with sirolimus resulted in an induction of their migration and is mediated specifically by CXCR4 activation. Ex vivo experiments using a decellularised vessel in a bioreactor system confirmed the increment of vascular progenitor migration from the adventitial side into the intima where they form neointima-like lesions in response to sirolimus. These findings provide direct evidence of sirolimus-induced progenitor cell migration and differentiation into smooth muscle cells via CXCR4 and EGFR/ERK/beta-catenin signal pathways, implicating a novel mechanism of restenosis formation following sirolimus-eluting stent treatment. Finally, our group recently established a new method to directly reprogramme mature cells into endothelial lineage that was useful for promoting endothelial regeneration in vivo. Thus, vascular progenitor cells can differentiate into either endothelial cells to repair the vessel or smooth muscle cells to form neointimal lesions. A balance of stem/progenitor cell differentiation would be essential for vascular hemostasis. 

