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Abstract:

Glucagon-like peptide-1 (GLP-1) and its corresponding class B, G-protein coupled receptor play an important physiological role in maintaining blood glucose homeostasis and regulating food intake. A naturally occurring GLP-1 receptor (GLP-1R) variant, in which threonine 149 is substituted with a methionine residue, has been identified in a patient with type 2 diabetes. This polymorphism was not found in non-diabetic control subjects. We have functionally assessed the recombinant GLP-1R variant after transient expression in COS-7 and HEK 293 cells.  Expression levels as well as antagonist binding affinities of the variant and wild type receptors were similar.  However, the binding affinities of two 

GLP-1R full agonists, GLP-1 and exendin-4, were reduced by 60- and 5-fold, respectively, at the polymorphic receptor. In parallel, the potencies of both peptides in triggering cAMP production and activation of a cAMP-responsive luciferase reporter gene construct were markedly decreased at the T149M variant. Despite this shift in affinity and potency, the efficacies of GLP-1 and exendin-4 at the polymorphic receptor were indistinguishable from wild type. In contrast to full agonists, the biological activities of two GLP-1R partial agonists, GLP-2 and GLP-1 (9-36) amide, were essentially abolished by the T149M substitution. By hydropathy analysis, the T149M polymorphism localizes to transmembrane domain 1 (TMD1), suggesting this receptor domain as a novel candidate determinant of agonist affinity/efficacy in a class B GPCR. These findings reveal that naturally occurring sequence variability of the GLP-1R within the human population can result in substantial loss-of-function.  Future studies will explore the mechanism whereby TMD 1 is involved in ligand-induced receptor activation, and the extent to which the T149M GLP-1R missense variant is linked to increased susceptibility to type 2 diabetes.
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