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G protein-coupled receptors (GPCRs) are central to cellular communication and the most widely exploited class of drug targets. Despite decades of study, how individual GPCRs generate distinct functional outputs while sharing common second messengers such as cyclic AMP (cAMP) has remained unknown. Recent work from our group combines genetically encoded biosensors, nanometer-precision optical tools, and advanced live-cell imaging to directly map GPCR signaling in intact cells. We found that cAMP is not freely diffusible, enabling GPCRs to form nanometer-size, receptor-associated signaling units. Each GPCR establishes its own independent nanodomain, allowing a single cell to run thousands of parallel, non-interfering cAMP signals. In my talk I will elaborate on how these discoveries begin to change our understanding of GPCR signaling in space and time and how these new conceptual insights may provide novel opportunities for drug discovery.  
