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Distinct fingerprint of formyl peptide receptor 2 agonists: the secret to bias? 
Cheng Peng, Elizabeth A. Vecchio, Anh T. N. Nguyen, Mia De Seram, Ruby Tang, Owen L. Woodman, Peter Keov, Lauren T. May, Peishen Zhao, Rebecca H. Ritchie, Cheng Xue Qin. Drug Discovery Biology, Monash Institute of Pharmaceutical Sciences, Monash University, Melbourne, VIC, Australia. 
Introduction. Formyl peptide receptor 2 (FPR2) is a G protein-coupled receptor (GPCR) that is important in resolving inflammation in cardiovascular diseases. A role for signalling bias has been proposed as FPR2 interacts with a chemically diverse range of ligands and produces different functional outputs. For instance, the small molecule FPR2 agonist ACT-389949 has ceased further clinical development, likely due to rapid tachyphylaxis. In contrast, BMS-986235 and compound 43 have both demonstrated protective effects in preclinical models of myocardial infarction. The complex biology of FPR2 has hindered drug discovery efforts. Aims. We aimed to test the hypothesis that structurally distinct ligands have different mechanisms of action at FPR2 which govern biased signalling. Methods. Concentration-response curves to G protein and β-arrestin coupling, receptor trafficking and second messenger signalling were performed with FPR2 ligands (compound 43, BMS-986235, ACT-389949 and WKYMVm peptide), in HEK293A cells. Log(τ/KA), a composite measure of efficacy and functional affinity, was derived from bias analysis using WKYMVm as the reference ligand. Competition binding was performed by co-incubating the Nanoluc-FPR2-HEK293A with BODIPY-WKYMVm (31.6 nM) and unlabelled ligands (1 nM - 10 µM) for 2 hrs at 4oC. Inhibitory concentration-response curves were fitted to the one site – Fit Ki equation, data presented as mean±SEM. Results. Overall, ACT-389949 shared a similar profile with WKYMVm. However, BMS-986235 and compound 43 were roughly 5- to 50-fold biased away from β-arrestin recruitment and trafficking (n=5-7, p<0.05), whilst being 35- to 60-fold biased towards cAMP inhibition and pERK1/2 relative to WKYMVm (n=5-7, p<0.05). Not surprisingly, both WKYMVm and ACT-389949 competitively inhibited the percentage probe (BODIPY-WKYMVm) binding with similar affinities (n=5, Ki: 26 nM, 79 nM respectively). Interestingly, BMS-986235 and compound 43 did not compete with the probe, suggestive of alternative binding modes. Discussion. ACT-389949 shared a similar binding mode and biased signalling fingerprint with WKYMVm, which is distinctly different from that of BMS-986235 and compound 43.
