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    Abstract
One third of all medicines act at G protein-coupled receptors (GPCRs). However, the identification of new therapeutic GPCR targets is limited by a fundamental property of GPCRs: their propensity to couple to different G protein alpha subunits (Gα) leading to multiple downstream cellular effects. This is especially the case for adenosine A1 receptors (A1Rs), the activation of which results in unwanted cardiorespiratory effects, severely limiting their clinical potential. We have discovered that the novel A1R agonist, BnOCPA, unlike typical A1R agonists, has a unique and highly selective Gα activation preference. Moreover, we found that BnOCPA is a potent and powerful analgesic without causing bradycardia, hypotension or respiratory depression. BnOCPA thus demonstrates a hitherto unknown Gα-selective activation of the native A1R, sheds new light on the fundamentals of GPCR signalling, and reveals new possibilities for the development of novel therapeutics based on the far-reaching concept of biased agonism.
Abbreviated summary We describe the selective activation of an adenosine A1 receptor-mediated intracellular pathway that provides potent analgesia in the absence of cardiorespiratory depression, paving the way for novel medicines based on the far-reaching concept of biased agonism.
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