Distinct fingerprint of formylpeptide receptor 2 agonists: bias, binding and beyond 
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Introduction. Formylpeptide receptor 2 (FPR2) is a G protein-coupled receptor (GPCR) involved in resolving inflammation in cardiovascular diseases. A role for signalling bias is proposed as FPR2 interacts with chemically diverse ligands, to produce different functional outputs. For instance, the small molecule FPR2 agonists BMS-986235 and compound 43 have both demonstrated protective effects in preclinical models of myocardial infarction. In contrast, ACT-389949 has ceased further clinical development, likely due to rapid tachyphylaxis. The complex biology of FPR2 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 potency, was derived from bias analysis using WKYMVm as the reference ligand (n=5-7). Inhibition binding was performed by co-incubating the Nanoluc-FPR2-HEK293A with BODIPY-WKYMVm (31.6 nM) and unlabelled ligands (1 nM - 10 µM) for 2hrs at 4oC. Data were fit to a one-site model with Cheng-Prusoff equation applied to derive Ki values (n=4-5). Results. ACT-389949 shared a similar bias profile with WKYMVm. However, BMS-986235 and compound 43 were roughly 5- to 50-fold biased away from β-arrestin recruitment and trafficking (p<0.05), whilst being 35- to 60-fold biased towards cAMP inhibition and pERK1/2 relative to WKYMVm (p<0.05). WKYMVm and ACT-389949 inhibited the labelled probe (BODIPY-WKYMVm) binding with similar affinities (Ki: 26 nM, 79 nM respectively). Interestingly, BMS-986235 and compound 43 did not compete with the probe, suggesting an alternative binding mode. Discussion. ACT-389949 shared both binding mode and biased signalling fingerprint with WKYMVm, which is distinctly different from that of BMS-986235 and compound 43. This may underpin the different functional outcomes observed with preclinical and clinically tested FPR2 ligands.
