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The molecular basis of choroidal vascular development and RPE maintenance
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Age-related macular degeneration (AMD) is characterized by degeneration in

photoreceptors, retinal pigment epithelium (RPE), and choriocapillaris, however, the etiology of AMD
remains largely unknown. We found that Aldhlal KO mice show choroidal hypoplasia with the poor
vasculature phenotype at the dorsal area from embryonic stage. Aldhlal, an enzyme that synthesizes
retinoic acids (RAs), is expressed in the embryonic dorsal neural retina, not in the RPE/choroid
complex. We showed that RAs produced by Aldhlal in the neural retina directs dorsal choroidal
vascular development via Sox9 upregulation in the dorsal RPE cells to enhance RPE-derived VEGF
secretion. In the aged Aldhlal KO mouse, we found RPE degeneration and mislocalization of RPE
markers. Also, these mice showed fragmentations of photoreceptors and attenuated REG b-wave
response. The degeneration of RPE and photoreceptors in the aged Aldhlal KO mice are reminiscent of
geographic atrophy, a characteristic lesion of dry AMD.
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