Dissecting the RXFP1-AT2R interaction reveals functional crosstalk between these receptors.
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Introduction. G protein-coupled receptors (GPCRs) often coexist in tissue microenvironments, which enable the formation of receptor-receptor interactions. The class A GPCRs, relaxin family peptide receptor 1 (RXFP1) and angiotensin II type 2 receptor (AT2R), are both upregulated in myofibroblasts and cardiomyocytes in disease settings, to induce organ protection. Prior studies had identified a potential interaction between these receptors (Chow et al., 2014; Wang et al., 2020), which allowed for antagonists acting at either receptor to inhibit agonist-induced anti-fibrotic responses via the other receptor indirectly. However, the mechanism behind this inhibition remains unknown.

Aims. To mechanistically investigate how co-expression of the AT2R and RXFP1 influences receptor-ligand engagement and transducer (G protein) coupling profiles. 

Methods. The human RXFP1 receptor was transiently overexpressed in parental embryonic kidney cells (HEK293) or HEK293 cells stably expressing the AT2R. Increasing concentrations of the RXFP1 agonist (Relaxin) and AT2R agonist (C21) were selected to treat the cells, and ligand-induced dissociation of heterotrimeric G proteins (G(s, G(i3, G(Ob, and G(11) was measured using the TRUPATH system in real-time over 40 minutes. Ligand binding to RXFP1 was measured using both NanoBRET system and HiBiT complementation assays using Fluorescein Amidite (FAM)-labelled RLX.  
Results. Activation of RXFP1 led to the dissociation of all four G proteins tested, most robustly with G(s, with relatively high potency, which was not significantly altered by AT2R co-expression. On the other hand, the AT2R weakly activated G(s and G(11, but failed to activate G(i3 and G(OB. Notably, when co-expressed with RXFP1, enhanced AT2R-mediated coupling of both G(i3 and G(OB was observed, whereas receptor coupling to G(11 was abolished. However, co-expression of these receptors had limited effects on the binding properties of FAM-RLX to RXFP1.

Discussion. These findings suggested that RXFP1 and the AT2R underwent functional crosstalk when in close proximity, which affected the G protein coupling profile of the AT2R, providing mechanistic insight into the RXFP1-AT2R axis. 
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