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Comparative analysis of the single-molecule diffusion-function relationships of
GPCR
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G protein-coupled receptors (GPCRs) are major drug targets. However, it is
difficult to measure the effects of a drug by monitoring each receptor molecule in a living cell.
Here, we show that single-molecule imaging analysis provides an alternative method for assessing
ligand effects on GPCRs. First, we demonstrate that the diffusion coefficient of metabotropic
glutamate receptor 3 is tightly coupled with its functional states including G protein binding and
clathrin-dependent endocytosis. Then, we confirmed the generality of diffusion-function relationship
to many GPCRs regardless of the coupling specificity to G proteins. The present study provide a
novel applicability of the single-molecule imaging in pharmacology and drug screening.
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