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Abstract:

Pericytes are perivascular cells that regulate microvascular development and maturation through the control of endothelial cell motility, proliferation and differentiation.  Pathological neovascularization, such as that occurring during tumor angiogenesis or proliferative diabetic retinopathy, requires endothelial escape from this pericyte-induced growth arrest.  The signaling network responsible for this interaction is not completely understood; however, recent work in the laboratory suggests that Rho GTPase regulation of pericyte contractility, shape, and actin isoform expression may play key regulatory roles in pericyte-mediated control of endothelial growth-arrest.  To characterize the role of Rho GTPase signaling in pericyte-mediated endothelial regulation, we developed a novel endothelial cell-pericyte growth arrest assay in which the influence of pericyte Rho GTPase signaling on endothelial proliferation could be quantified in vitro.  Using this system, we demonstrate that pericytes expressing either dominant-active or dominant-negative Rho GTPase fail to arrest endothelial cell growth, while overexpression of the small GTPases Ras, Rac, or Cdc42 have no influence on endothelial proliferation.  We additionally demonstrate that the mechanism of Rho-altered failure of endothelial growth arrest has both contact-dependent and contact-independent components. Interestingly, contact-independent reversal of endothelial growth-arrest is independent of TGFb-1 secretion or activation.  These data suggest that pericyte-endothelial interactions and, in particular, aberrations in pericyte Rho GTPase signal transduction are likely to play pivotal roles in promoting capillary endothelial proliferation during pathologic angiogenesis accompanying diabetes, age-related macular degeneration and tumor metastases. NIH EY 15125 (IMH).  
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