Increasing G-protein signalling bias for µ-opioid receptor agonists enhances PKC-dependent desensitization.
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Introduction. µ-opioid Receptor agonists have the ability to differentially activate distinct signalling pathways such as G-protein signalling versus β-arrestin-2-dependent regulation, a phenomenon termed biased signalling. Biased signalling has been suggested to influence side effect profile, as well as tolerance and dependence on opioids (e.g. Schmid et al., 2017).
Aims. To determine the role of G-protein versus arrestin bias in PKC-dependent regulation of desensitization.

Methods. We examined a spectrum of biased opioids, using techniques like perforated-patch clamp electrophysiology, BRET assay, receptor endocytosis (immunohistochemically) in AtT20 cells stably expressing µ-receptors. Acute desensitization was also measured in the presence and absence of the potent PKC blocker, calphostin–C, to resolve the proportion of desensitization mediated by PKC. 
Results. Our results showed that all opioid peptides exhibit a similar pattern of acute desensitization. However blocking PKC revealed that endomorphin-2, which was the most strongly arrestin biased opioid in the series,  showed the smallest effect of calphostin-C (7 ± 3 % reduction of desensitization) with a progressive increase in PKC-dependence for met-enkephalin, morphine, to bilorphin, a novel, strongly G-protein biased peptidic agonist, which showed strong dependence on  PKC ( 80 ± 4 % inhibition by calphostin-C). 
Discussion. In conclusion, our results show that increasing bias towards G-protein versus arrestin signalling increases PKC-mediated receptor desensitization. G-protein might thus influence side effect profile and tolerance via differential PKC-dependent regulation of µ-receptors.
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