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Elucidation of retinal degeneration mechanism due to lipid-mediated metabolic
disorders
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Lipid metabolism-related gene mutations can cause retinitis pigmentosa, a
currently untreatable blinding disease resulting from progressive neurodegeneration of the retina.
Here, we demonstrated the influence of adiponectin receptor 1 (ADIPOR1) deficiency in lipid
metabolism and retinal neurodegeneration using Adiporl knockout (KO) mice. Photoreceptors of KO mice

were misaligned and their lipid composition, including DHA, which is critical in forming
photoreceptor outer segments, was impaired in the retina. Importantly, the expression of Elovl2, an
elongase of very long chain fatty acids, was significantly reduced, and lipogenic genes, which are
induced under conditions of reduced endogenous DHA synthesis, were increased in KO mice. Therefore,
ADIPOR1 in the retina appears to be indispensable for ELOVL2 induction, which is likely required in
the retinal local lipid metabolism to supply sufficient DHA for appropriate photoreceptor function
and survival.
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