CART peptide signalling in sensory neurons is dependent on GPR68
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Introduction. Cocaine- and amphetamine-regulated transcript (CART) peptide regulates peripheral pain in mice. Several orphan G-protein-coupled receptors (GPCRs) have been proposed as the receptor for CART (Foster et al, 2019). However, the signalling mechanism in sensory neurons remains elusive.
Aims. We aimed to test the effect of CART on sensory neurons and evaluate GPR68 as a potential receptor candidate.
Methods. Animal work was conducted under the Animals (Scientific Procedures) Act 1986. Thoracolumbar dorsal root ganglia (DRG) were isolated from C57BL/6J (wild-type) or GPR68KO (knockout) mice. DRG were dissociated and cultured overnight for Fluo-4 AM Ca2+ imaging. Cells were perfused with extracellular solution (vehicle) or supplemented with 300nmol/L CART 55-102 and pre-treated with 10(mol/L edelfosine (phospholipase C inhibitor) or 1(mol/L xestospongin C (inositol triphosphate receptor inhibitor). All conditions were blinded and randomised. Statistical analysis was performed using ANOVA and Dunnett´s multiple comparisons test. 
Results. CART elicited a significant increase in Ca2+ levels in 29.2(3.0% (n=7) of DRG neurons relative to vehicle responders (8.4(1.3%, n=8, P<0.0001). 55% of CART-responsive neurons were co-sensitive to capsaicin. Pre-treatment with edelfosine or xestospongin C reduced the response to CART significantly (10.5(3.9%, n=7, P=0.0006 and 6.7%(1.9, n=4, P=0.0006). The response to CART was ablated in GPR68KO DRG (7.0(2.4%, n=5, P<0.0001).
Discussion. CART stimulated intracellular Ca2+ release in capsaicin-sensitive neurons consistent with a role in pain processing. This response was attenuated by inhibitors of the Gq pathway, suggesting activation of a Gq-coupled GPCR. GPR68 is essential for CART signalling on DRG neurons, suggesting GPR68 as the cognate receptor for CART. 
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