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Abstract (300 word limit)
Objectives: To determine the role of Müller cells (MC) in diabetic retinopathy and age-related macular degeneration (AMD), we investigated the mechanism of vascular endothelial growth factor receptor-2 (VEGFR2)-mediated MC and neuronal integrities and their relationship with MC-derived trophic factors.
Methods: Neuronal and MC integrity was analyzed with MC-specific VEGFR2 knockout (KO) mice. Mechanistic analysis was performed in cultured rat MCs with siRNA or KO. 
[bookmark: _GoBack]Results: Diabetic/hypoxic MC-specific VEGFR2 KO mice demonstrated a substantial reduction in MC density, accelerated loss of all types of retinal neurons, and significant decrease of retinal glial cell line-derived neurotrophic factor (GDNF) and brain-derived neurotrophic factor (BDNF). Mechanistic analysis indicated that VEGFR2 disruption affected MC viability through the reduction of activated AKT survival signal.  VEGF was capable of stimulating MC viability in a synergistical fashion and of upregulating BDNF and GDNF production. siRNA knockdown BDNF or GDNF downstream receptor, TrkB or Ret, resulted in a substantial reduction of activated AKT survival and ERK proliferation signals and MC viability. 
Conclusions: VEGF is a master regulator of MC and neuronal viabilities and trophic factor production under diabetic/hypoxic stress through multi-levels of regulation.   As the diabetic/hypoxic MC-specific VEGFR2 KO mice have very thin retina, which bears striking resemblance to that in a substantial portion of wet-AMD patients treated with long-term anti-VEGF drugs, it is most likely that anti-VEGF drugs may interfere with VEGF signaling in MCs in these patients. Therefore, supporting MC viability with neurotrophins may be a feasible strategy for neuroprotection during anti-VEGF treatment. We are actively examining this possibility with our animal models.
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