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Human retinal guanylyl cyclase 1 (RetGC1) is a 120 kDa dimeric membrane guanylyl cyclase protein, expressed in the photoreceptor cells. This is one of the crucial proteins in the phototransduction process and is responsible for re-establishing the cGMP pool [1]. The catalytic activity of RetGC1 is regulated by its binding to regulatory proteins, guanylate cyclase activating proteins (GCAP1 and GCAP2) and the retinal degeneration protein 3 (RD3). Human GCAP1 is a 23 kDa neuronal Ca2+ sensor (NCS) protein having four EF hands. RetGC1 is activated and synthesizes a secondary messenger, called cyclic GMP, when binding to Ca2+-free/Mg2+-bound GCAP1 at low cytosolic Ca2+ levels in light-activated photoreceptors. By contrast, RetGC1 is inactivated by binding to Ca2+-bound GCAP1 at elevated Ca2+ levels in dark-adapted photoreceptors. At a genetic level, RetGC1 is a known hotspot for mutation that results in several human vision disorders like cone-rod dystrophy (CORD), leber congenital amaurosis (LCA) and night blindness, with some generating a constantly active RetGC1 [2]. The RetGC1 is already a target for genetic engineering approaches, trying to address some of those illnesses. Of note, there is currently no RetGC1 structure to aid in drug design or to explain the molecular details of its regulation, in part likely due to being a membrane protein, the difficulty of getting the protein recombinantly, and its low levels in the retina (hindering native isolations). There are, however, some high-resolution 3D structures of GCAP1 available from different species [3]. The aim of this project is to get the soluble protein of RetGC1 (full-length or shorter constructs that preserve catalytic activity), and its complex with GCAP1, to gain molecular insight via crystallization. The stoichiometry and binding mode of this complex are key to deciphering the RetGC1 protein’s activity.
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Figure 1. Domain organization and working hypothesis of RetGC1
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