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G protein-coupled receptors (GPCRs), the largest family of transmembrane receptors, regulate physiological responses to numerous extracellular signals by activating key signaling molecules including extracellular-signal-regulated kinase (ERK), a master regulator of cell proliferation and survival. Although traditionally considered to function primarily from the plasma membrane, a number of GPCRs, including the β-adrenergic receptors (βARs), are found to be active at intracellular locations. Despite extensive interest and debate, our understanding of both the identity of the molecular transducers and the nature of spatial coupling that control GPCR signalling at different subcellular locations remains limited. In this talk, I will introduce a series of fluorescent biosensors that we have developed to monitor signaling activities in living cells, and then present a couple of studies where we combine quantitative fluorescence imaging with targeted perturbations as well as biochemical and functional assays to probe intracellular GPCR signaling.
