Discovery of novel small molecules targeting the RXFP3 signalling system
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Introduction. The relaxin family peptide receptor-3 (RXFP3) is a G protein-coupled receptor which together with its neuropeptide ligand relaxin-3 is primarily expressed in the brain and forms a system that regulates several physiological processes: food intake, stress responses, arousal, exploratory behaviors, spatial learning and memory as well as cognition. There is considerable evidence that drugs targeting RXFP3 (agonists) could be effective treatments for anxiety and depression while drugs that block relaxin-3 action (antagonists) could suppress appetite. Despite the attractiveness of RXFP3 as a therapeutic target, there are no small molecule drugs that can cross the blood brain barrier (BBB) and target RXFP3 in the brain. 
Aims. We aim to use both AlphaFold-derived and recently deposited RXFP3 CryoEM structure along with cutting edge pharmacophore virtual screening to obtain novel small molecule compounds selectively targeting RXFP3, able to pass BBB and that can be administered orally. 
Methods. We performed virtual (pharmacophore) screening of vast chemical libraries consisting of several million compounds. Identified novel chemical scaffolds were purchased from both existing chemical libraries, but also de novo compounds have been synthesized. Putative chemical hits were pharmacologically tested in NanoBiT complementation binding assay, toxicity assays, functional assays (cAMP) and their BBB penetration properties were evaluated. 
Results. Novel small molecule hit targeting RXFP3 was identified. SAR study was performed by purchasing commercially available analogues of the hit compound. Structural elements leading towards compound selectivity were identified. Compounds were found to penetrate BBB in our in-house passive diffusion model.
Discussion. Identification of novel hit compound calls for hit to lead optimisation studies to obtain novel small molecule compound that will serve as drug leads for preclinical drug studies. Functional assays are ongoing to identify mode of action and methods for preclinical characterisation are being established in house.
