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Figure S1. Initial orientation of the Gt heterotrimer relative to the membrane. Gt subunits are shown 
in Connolly surface representation and are colored red (α), green (β) and blue (γ). The lipid bilayer is 
depicted in gray CPK representation. For the initial orientations of dissociated Gtα and Gβ1γ1, each of 
these structures was superimposed on their relevant counterparts in the heterotrimeric structure. 
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Figure S2. Interactions of a “heterotrimeric-like” conformation of Gtα with the membrane. A. 
Global orientation sampling of Gtα in a hypothetical “heterotrimeric” conformation. The cyan line 
encloses “lipid-allowed” orientations, which enable the Gtα N-terminal lipid to reach the membrane. The 
lipid-allowed orientation with minimal free energy (which is repulsive, ΔGel=0.4 kcal/mole) is marked 
with a black arrow. <ΔGel> = 0.8 kcal/mol. B. Visualization of the minimal free energy orientation of the 
heterotrimeric conformation of Gtα. Note that the extended N-terminal helix enables the negatively 
charged bulk of Gtα to remain far away from the membrane and results in lower repulsion.   
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Figure S3. Distance-dependence of the electrostatic interaction of different transducin states with 
the membrane. Each Gt state is in the orientation of minimum free energy (Figures 1, 3, 5), as in 
previous studies (1-7). The x-axis depicts the distance between the molecular surfaces of the proteins and 
the lipid bilayer. 
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Figure S4. Overlap of Gt’s “allowed” orientations and orientations enabling direct interaction with 
rhodopsin. The graph shows the same data as Figure 1A, but in addition a white line encloses the 
orientations that are predisposed to bind rhodopsin, i.e. where the residues of Gt shown to bind rhodopsin 
(the C-terminals of both Gβ1 and Gγ1, and Gtα’s N-terminus, α4-β6 loop, and most importantly Gtα’s C-
terminus (8-12)) face the membrane without any obstruction and the Gtα C-terminus is at least 15Å away 
from the membrane surface. The latter distance corresponds to the estimated protrusion of rhodopsin into 
the cytosol, based on available crystal structures. Increasing this distance to 20Å has a negligible effect on 
these results. 
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