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G-protein coupled receptors (GPCRs) constitute the largest receptor family.
Recently, it has been found that some species of class A-GPCRs form transient dimers in the plasma
membrane. However, the function and significance of dimerization of GPCR remain unclear.
By employing dual-color single fluorescent-molecule observation technique in live cells, we
succeeded in directly observing trimeric G-protein recruitment to both GPCR monomer and dimer at a
30 Hz. We also found that inverse agonists inhibit G-protein recruitment only to dimer, suggesting
that the transient dimer generates the constitutive activity of GPCR (a weak signaling activity that
does not depend on ligand binding). Moreover, it was also found that dimerization of GPCR itself
has a signaling activity because cytosolic calcium concentration was elevated by artificially
inducing GPCR dimerization. These results suggest that both dimerization and ligand binding
cooperate to generate biological signals in live cells.
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