BET inhibition protects against light-induced retinal degeneration by inhibiting retinal inflammation and STING activation in microglia
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Abstract
Statement of the problem: Chronic inflammation significantly contributes to photoreceptor death in blinding retinal diseases such as retinitis pigmentosa (RP) and age-related macular degeneration (AMD). Ours and other studies recently revealed that cGAS-STING contribute to retinal inflammation and AMD. The bromodomain and extraterminal domain (BET) proteins are epigenetic readers promote inflammation. Here, we investigated the effects dBET6, a proteolysis‑targeting chimera (PROTAC) small molecule that selectively degrades BET by the ubiquitin‒proteasome system during light-induced retinal degeneration.Methodology & Theoretical Orientation: Mice were exposed to white light to induce retinal degeneration. Hematoxylin and eosin staining and immunofluorescence access retinal morphology. RNA-sequencing (RNA-seq) determines gene transcription. Single cell RNA-seq analysis of published database determines the expression of cGAS-STING components in retinal cells. Western blot assay measures retinal protein expression. Optical Coherence Tomography and Electroretinogram evaluate retinal morphology and function in vivo. Findings: Light damage (LD) activated inflammatory responses, the top upregulated pathways include immune effector process, leukocyte activation and migration, cytokine signaling and innate immune response. Genes enriched in cytosolic DNA sensing and the type I interferon pathway were significantly upregulated. sc RNA-seq demonstrated that STING, IRF3 and TBK1 were enriched in retinal microglia. In control retinas, STING-positive cells were mainly localized in the ganglion cell layer. After LD, there was an obvious increase in the STING signal in the retina. Remarkably, most microglia/macrophages infiltrating the photoreceptor layer showed positive STING staining. Intraperitoneal injection of dBET6 led to the rapid degradation of BET proteins in the retina without detectable toxicity. dBET6 improved retinal responsiveness and visual acuity after LD. dBET6 also repressed LD-induced retinal macrophages/microglia activation, Müller cell gliosis, photoreceptor death and retinal degeneration. Finally, dBET6 suppressed STING expression in retina microglia in response to LD. Conclusion & Significance: dBET6 may be a potential therapeutic drug for retinal degeneration.
[image: C:\Users\EyeDe\Nutstore\1\我的坚果云\BRD4 and LIRD\Manuscript\Submitted to JNI\Revised form\Figure PPT\TIFFig 1-9\R-Fig. 9 Graphic Abstract.tif]ImageFigure 1: During LD, retinal microglia were transited from resting state to activated from, migrating into photoreceptor layer. Cytosolic DNA was accumulated in photoreceptors and cGAS-STING signaling was activated in retina. Reactive macrophages/microglia were recruited to photoreceptors with DNA leakage, and macrophages/microglia there exhibited increased STING expression. Degradation of BET proteins inhibited LD-induced macrophages/microglia activation and STING expression.
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Dr. Lili Gong is an associate professor in Zhongshan Ophthalmic Center, Sun Yat-Sen University. Her research is focused on the mechanism and therapy of age-related macular degeneration and other retinal degenerative diseases. Her group showed that :1) Heterochromatin protects retinal pigment epithelium from oxidative stress (PNAS, 2018); 2) The innate immunity signal cGAS-STING is activated in retinal degeneration and AMD pathogenesis (Cell death and differentiation, 2022; Free radical biology and medicine, 2022); 3) BET inhibitors protects against retinal degeneration by repressing STING expression (Journal of Neuroinflammation, 2023). 
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