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Angiogenesis is a key process involved in normal development and wound repair as well as in ischemic cardiovascular disease.  Although excess amount of reactive oxygen species (ROS) have cytotoxic effects, ROS at proper levels function as signaling molecules to mediate VEGF-induced angiogenesis and post-ischemic neovascularization. However, underlying molecular mechanisms remain unknown. Here we demonstrate that the adaptor protein p66Shc, a key regulator of mitochondrial ROS (mtROS) production, mediates interaction between NADPH oxidase (Nox)-derived ROS and mtROS, thereby promoting VEGF receptor type2 (VEGFR2)-dependent signaling in endothelial cells (ECs) as well as postnatal angiogenesis in vivo. Mechanistically, VEGF stimulation of human cultured ECs rapidly increases phosphorylation of p66Shc on Ser36, which is prevented by Nox inhibitor or Nox2 siRNA. Adenovirus-mediated transfer of phosphorylation-defective mutant p66shc (S36A) or mitochondria-targeted catalase or p66Shc siRNA inhibits VEGF-stimulated mtROS production; VEGFR2 autophosphorylation (VEGFR2-pY); EC proliferation and migration; capillary-tube formation in 3D-collagen gels. Moreover, VEGF-induced p66shc (pS36)-mtROS axis induces activation of VEGFR2 through oxidative inactivation of PTP1B that dephosphorylates VEGFR2.  In vivo, p66shc (pS36) is increased in a mouse hindlimb ischemia model, and adenovirus gene transfer of p66shc (S36A) inhibits blood flow recovery and capillary density in ischemic tissues after ischemic injury. 
Conclusions: VEGF-induced pS36-p66Shc links Nox2-derived ROS and mtROS to promote VEGFR2 activation through PTP1B oxidation, leading to post-ischemic neovascularization.

