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G protein-coupled receptors (GPCRs) are biomedically important integral _
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membrane proteins that allosterically transduce signal across the lipid bilayer; o oS

structural changes cascade through the protein to modulate activity in a
mechanism that is not fully understood. Rhodopsin, the mammalian dim-light
receptor, is a model GPCR that provides a unique test case for understanding
allostery. The ligand-bound protein acts as a two-state switch with minimal
basal activity. However, its apo-form (opsin) is outside the activation cycle and
may behave differently. Structural data reveal an active-like opsin, but
physiologically it has only minimal activity. We explore opsin’s ability to
fluctuate between states and test the ligand’s role in activation. We performed
an ensemble of microsecond-scale all-atom simulations (~100 ps in all) using
four systems: two with ligand present and two without. Opsin's fluctuations
suggest that both active-like and inactive-like structures may be part of its
conformational ensemble. Opsin trajectories appear better able to sample both
conformations, although all four ensembles are still statistically converging.
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