HIF prolyl 4-hydroxylase-2 is a novel target for retinopathy of prematurity
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Preterm delivery changes a neonate’s normal hypoxic environment, which may disturb the development of retinal vasculature and lead to retinopathy of prematurity (ROP), a lifelong vision-threatening disease poorly managed with current treatment options. Changes in oxygen availability reflect on the stability of hypoxia-inducible factor (HIF), which increases tissue vascularization and reduces cellular oxygen consumption in oxygen scarcity. Here, we examined whether inhibition of oxygen-sensing HIF prolyl 4-hydroxylase-2 (HIF-P4H-2; PHD2) and subsequent HIF stabilization could protect from ROP. For this we utilized Hif-p4h-2gt/gt mice, which have genetically suppressed expression of HIF-P4H-2 in tissues to a varying degree. These mice showed a 60% reduction of Hif-p4h-2 mRNA and induction of HIF target genes in retinal lysate. LacZ staining revealed that this effect arises specifically from the photoreceptors and from ganglion cells residing next to superficial retinal vasculature, and not directly from endothelial cells. Despite the long-term HIF-P4H-2 deficiency, Hif-p4h-2gt/gt mice had unaltered retinal architecture and histological hallmarks and function, shown by electroretinography measurements, at all ages. Additionally, Hif-p4h-2gt/gt  mice didn’t show sensitization for light-induced retinal neurodegeneration. To test the efficacy of HIF-P4H-2 inhibition in ROP, the postpartum development of murine retinal vasculature was disturbed by subjecting seven-day old mice to 75% oxygen for five days (phase I, vaso-obliteration), followed by five days in room air (phase II, neovascularization). Compared to their wildtype littermates, Hif-p4h-2gt/gt mice showed greatly reduced vaso-obliteration in phase I and neovascularization in phase II accompanied with less tortuous arteries. In conclusion, HIF-P4H-2 inhibition in ganglion cells is a novel and potentially curative and safe treatment for ROP, for which targeted gene therapy is being developed.
