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Introduction. The growing opioid crisis has underscored an urgent need for the development of novel opioid drugs that can provide effective pain relief while minimising the risk of harmful side effects. Novel opioid drugs, especially those with new mechanisms of action, could revolutionise pain management and improve the quality of life for millions of patients. Alternative approaches to target opioid receptors, such as biased ligands that selectively engage some signalling partners over others, offer promising strategies to develop more selective and safer pain management therapies. 

Aims. The overarching aim of this research project is to pharmacologically characterise a panel of novel ligands μ-opioid receptor (MOR) ligands and determine whether they exhibit signalling bias across key signalling pathways.
Methods. Sixteen ligands with previously undefined bias profiles were evaluated using BRET-based functional assays to measure proximal signalling events, including β-arrestin2 recruitment, Gi2 protein activation and Nb33 recruitment. Concentration-response curves were generated and analysed using area-under-the-curve (AUC) measurements and the operational model of agonism to quantify ligand efficacy and signalling bias.
Results. Quantitative bias analysis indicated that several ligands showed trends toward either G protein- or β-arrestin2-preferring profiles. However, a predominant finding was that, across proximal signalling readouts, many ligands exhibited reduced intrinsic efficacy consistent with partial agonism. This pattern mirrors recent reports describing the clinically approved MOR agonist oliceridine, where apparent bias may partly reflect lower efficacy rather than pathway selectivity (Gillis et al., 2020).
Discussion. By applying analytical pharmacology and mathematical models to quantify and interpret ligand-receptor interactions, this work deepens our understanding of how biased agonists engage opioid receptors. Defining critical binding interactions provides a blueprint for the rational development of safer and more effective opioid therapeutics. 
Gillis A et al (2020) Science Signaling, 13(625)
