
Supplement figure  
Figure S1. The sodium iodate (NaIO3)-induced RPE death model (27) mimics the retinal 

degeneration observed in Rdh8-/-Abca4-/- mice. A. Representative retinal structure assessed in an 8-
week-old C57BL/6 mouse 1 week after NaIO3 injection. NaIO3 (100 μl of 1% in PBS) was injected 
intravenously into mice under deep anesthesia. Punctuate retinal degeneration with retinal rosette 
formation is evident. Bars indicate 10 μm. B. Bright field cryo-section image showing damaged 
RPE 1 week after NaIO3 injection. Bar indicates 10 μm. C. Fluorescent angiography with FITC-
conjugated high molecular weight dextran reveals choroidal neovascularization growth (white 
arrows) 3 months after NaIO3 injection. Bar indicates 10 μm. D. A retinal fold is shown 1 week 

after NaIO3 injection. Bar indicates 10 μm. E. A similar retinal fold is seen in bright light-exposed 
(10,000 lux for 60 min) 4-week-old Rdh8-/-Abca4-/- mice. Bar indicates 10 μm. RPE, retinal 

pigmented epithelium; ONL, inner nuclear layer; INL, inner nuclear layer; INL; inner nuclear 
layer, IPL; inner plexiform layer, GCL; ganglion cell layer.  
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	all-trans-Retinal clearance and A2E production. Because ABCA4 and RDH8 are responsible for all-trans-retinal metabolism in ROS/COS (1), rates of all-trans-retinal clearance and 11-cis-retinal production were examined in 6-week-old Rdh8-/-, Abca4-/- and Rdh8-/-Abca4-/- mice after an intense light flash that bleached ~40% of the total amount of rhodopsin. Both Rdh8-/- and Rdh8-/-Abca4-/- mice showed a delayed clearance of all-trans-retinal whereas rates of all-trans-retinal clearance in Abca4-/- mice were comparable to those of wild-type (WT) mice (Fig. 1A). No significant differences were observed in the rates of 11-cis-retinal regeneration among these animals (Fig. 1B). Attenuated rates of all-trans-retinal clearance such as found in Rdh8-/- and Rdh8-/-Abca4-/- mice could lead to all-trans-retinal condensation. A2E and RALdi, condensation products of all-trans-retinal, are formed by hydrolysis of phosphate esters of either N-retinylidene-N-retinyl-phosphatidylethanolamine (A2PE) or all-trans-retinal dimer-ethanolamine (RALdi-PE), phosphatidyl bisretinoid precursors generated by ROS and COS when all-trans-retinal, released from photoactivated visual pigments (2), conjugates with phosphatidylethanolamine instead of undergoing reduction to all-trans-retinol. So we determined A2E levels in mouse eyes as a surrogate product of these condensation reactions. Six-month-old Rdh8-/-Abca4-/- mice had the highest amounts of A2E compared with single knockout animals. But surprisingly, 3- to 6-month-old Abca4-/- mice accumulated more A2E than Rdh8-/- mice (Fig. 1C) even though Abca4-/- mice cleared all-trans-retinal more rapidly (Fig. 1A). A similar accumulation relationship, i.e. Rdh8-/-Abca4-/- highest, Abca4-/- next and Rdh8-/- least, was found for the intermediates in A2E formation, N-retinylidene-phosphatidylethanolamine (n-ret-PE) and A2PE (Fig. 1D). Localization of accumulated fluorophores was demonstrated by fluorescence analysis of retinal sections (Fig. 1E). As expected, we detected the highest level of fluorescence in the RPE from Rdh8-/-Abca4-/- mice followed in order by RPE samples from Abca4-/- and Rdh8-/- mice. Recently RALdi was shown to exhibit even greater cytotoxicity than A2E (20). We found more RALdi in Rdh8-/- than in Abca4-/- mice but detected the highest amount in Rdh8-/-Abca4-/- mice (Fig. 1F). This result suggests that a delayed clearance of all-trans-retinal, most likely from ROS cytoplasm, is critical to RALdi formation. Retinoic acids were not detected in Rdh8-/-Abca4-/- eyes before or after light exposure (data not shown).
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