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G protein-coupled receptors (GPCRs) represent the largest target class for medicinal agents (Santos et al., 2017). Historically, drug discovery at GPCRs was characterised by a focus on orthosteric agonists or competitive antagonists as the predominant therapeutic modality (Christopoulos, 2002). The turn of the millennium, however, ushered in two major conceptual and methodological breakthroughs that have transformed the field. The first breakthrough was the recognition that GPCRs (and indeed, all receptors), possess spatially distinct allosteric binding sites, which can yield unprecedented modes of on-target selectivity, including the potential for signal pathway-biased agonism/modulation (Changeux and Christopoulos, 2016). The second breakthrough over a similar time frame was the enormous impact that structural biology has had on understanding GPCR drug actions at the molecular level (Thal et al., 2018). The intersection of these two major advances in the field is becoming increasingly appreciated via attempts to link pharmacological hallmarks of GPCR allostery to molecular-level structural and dynamic insights. Moreover, the theoretical promise of allosteric and biased GPCR drugs as new classes of medicine is also starting to be rationally addressed in preclinical-to-clinical translational research, highlighting both opportunities and challenges that must be incorporated into contemporary drug discovery programmes in a holistic manner. These studies also highlight the ongoing and vital role of analytical pharmacology in modern GPCR drug discovery (Kenakin and Christopoulos, 2013).
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