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Introduction. The glucagon like peptide-1 receptor (GLP-1R) is an incretin hormone receptor, best known for its insulinotropic function and promotion of satiety. Several GLP-1R peptide agonists (GLP-1RAs) have been approved for the treatment of type 2 diabetes and obesity. However, inter-individual variabilities in responses have been observed. SNPs are identified in this receptor, some of which are correlated with the onset and progression of metabolic disorders. Whether the presence of SNPs in patients underpins the variability in efficacy of this clinically relevant GLP-1RAs remain unclear. The current project characterises the pharmacological properties of several SNPs in the GLP-1R, prioritizing their higher prevalence in the population, location in receptor and established clinical associations.
Aims. To investigate the effect of different SNPs on receptor cell surface expression, signalling and regulatory profiles in response to both endogenous and clinically relevant agonists (semaglutide, tirzepatide and retatrutide).
Methods. Cell surface expression was assessed via fluorescence activated cell sorting (FACS) and assessment of downstream signalling was performed including HTRF assay for cAMP accumulation, and bioluminescence resonance energy transfer (BRET) assays for β-arrestin 1/2 recruitment and receptor internalisation. 
Results. SNPs in GLP-1R can alter cell surface expression, signalling and regulatory pathways with different affects observed dependent on the location and residue present for each SNP. Of note, GLP-1RT149M, was confirmed as a loss of function variant with impaired surface expression, cAMP signalling, β-arrestin 1/2 recruitment and internalization profile mediated by numerous agonists. Another variant GLP-1RA316T, exhibited ligand-dependent effects with enhanced potency relative to the most common GLP-1R variant (termed wildtype) for tirzepatide and retatrutide. While GLP-1RP7L,GLP-1RR44H, GLP1RR131Q, GLP-1RG168S and GLP-1RF260L SNPs showed a minimal ligand dependent activity.
Discussion. Structural insights from available cryo-EM structures of the GLP-1R provide structural hypothesis for the role of each amino acid position that may correlate with their reduced surface expression and signalling potency for each SNP. Future experiments will be dedicated to assessing the effects of individual SNPs on agonist-mediated glucose stimulated insulin secretion in pancreatic β cells. 
