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Rhodopsin th), a G-protein-coupled-receptor (GPCR) that initiates the
phototransduction, is reported to form supramolecular clusters in the disk membrane. However, the
presence and functional roles of Rh clusters have been elusive. We reconstituted Rh in model
membranes on the solid substrate and studied Rh clusters in a bottom-up approach. By using the
high-speed AFM, we observed that Gt molecules bound on Rh clusters. In addition, we performed
coarse-grained molecular dynamics simulations of a disk membrane model containing unsaturated/
saturated lipids, cholesterol, and Rh-dimers. The simulations revealed that only the H1/H8 dimer
could form a row structure. The results from the bottom-up approaches give insight into the
self-assembly mechanisms of proteins and lipids to organize Rh clusters, and provide a basis to
understand the roles of supramolecular aggregation in the phototransduction.
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