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Introduction. G protein-coupled receptors (GPCR) were, until recently, assumed to mediate cell signalling solely from the plasma membrane. In recent years, evidence indicate that they can also signal from endosomes as well as other intracellular organelles. 
Aims. Develop tools to assess localized subcellular signalling in real time in living cells and assess its potential role in drug action. 
Methods. Using bioluminescence resonance energy transfer (BRET)-based effector membrane translocation assays (EMTA) we monitored the signalling of GPCR with distinct G protein selectivity profiles in different intracellular compartments including plasma membranes, endosomes, endoplasmic reticulum and Golgi. The organelle-specific signalling signatures of drugs with different efficacy/safety profiles was assessed. 
Results. EMTA sensors revealed that agonist-promoted G protein signalling occurs in all compartments considered and that different ligands promote differential activation of G protein subtypes in specific compartments, resulting in distinct location-bias signalling profiles. Using the GLP1 receptor as a model we observed a correlation between location bias and side effect profiles of clinically used drugs targeting this receptor. 
Discussion. The activation of distinct G proteins subtypes in different subcellular compartments by drugs acting on the same receptor may have direct implications on the efficacy and the safety profiles of these drugs and should be considered in drug discovery programs. 
