Helix dipole movement and conformational variability

contribute to allosteric GDP release in Go; subunits
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Supplementary Fig. 1 Temperature factor analysis by residue. Crystallographic temperature-
factor values for the I56C/Q333C Gay; are shown in black (average 87.8 A?), while temperature-
factor values for the wild type crystallized in the same space group are shown in light grey
(average 57.3 A?%). Sequence positions for the a1 helix (1), switch I and switch II (I and II), and

the a5 helix (a5) are marked. Residues 111-119 are not observed in the crystallographic electron

density. As a result, the temperature factors cannot be compared in this region.
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Supplementary Fig. 2

Urea-washed dark-adapted ROS membranes (5 uM) were incubated on ice for 5 minutes with
indicated concentrations of Ga proteins (in complex with GB1y;). Absorbance of each ROS-Gafy
combination was scanned from 350 to 650 nm using a DW2000 Spectrophotometer (Olis) in 50mM
HEPES, 0.1M NaCl, ImM MgCl,, ImM DTT, pH 8.0 both before and after light activation, and

extra meta Il was calculated as the difference between Abssog (light - dark) less Absasg (light - dark).
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Supplementary figure 3: Basal intrinsic nucleotide release was determined as described in
materials and methods for Gaoy; subunits (/) with individual cysteine mutations at the indicated
residues. The 156C/Q333C Ga;; has a 6.2-fold enhancement of basal nucleotide exchange over

wild-type.



During the review process, all Supplementary movies can be downloaded from:

http://structbio.vanderbilt.edu/~tina/Galpha

Or http://structbio.vanderbilt.edu/~tina/movies.tar.gz

Supplementary Movie 1. Roto-translation of the a5 helix is associated with global changes in
the 156C/Q33C Gay; subunit. The a5 helix (vellow) roto-translates from the position that it
adopts in the GDP-AIF,-bound wild-type Gay; subunit structure (2) (PDBID 1GFI) into the
position that is observed in the I56C/Q333C Ga;; subunit structure and the movie pauses briefly.
Following the pause, the other secondary structural elements are moved into the position
observed in the I56C/Q333C Gay; subunit structure. Coloring is similar to that in Figure 1 with
the al helix is shown in orange, and the GTPase-helical domain linker in light blue, and the

GDP-AIF4 molecule is shown as a red space filling model. The exact order of structural changes

1s not known.

Supplementary Movie 2. Modeling of a continuous movement of the main chain elements at
the back door egress pathway from the nucleotide pocket from the positions observed in a resting
state to positions observed in rapidly-exchanging Ga,; subunits. Switch II is shown in bright
green, the B2 and B3 strands are in dark green, the al helix is in orange, switch 11l is in purple,
and the GDP-AIF, molecule is shown as a red space filling model. Some of the residues of the
switch II region were not observed in the density of the KB-752 peptide-bound structure. The

movie begins with these structural elements in the positions that they adopt in the GDP-AIF, -


http://structbio.vanderbilt.edu/~tina/movies.tar.gz

bound wild-type Gay; subunit structure (2) (PDB-ID 1GFI). These elements then morph into the
positions observed in the 156C/Q333C Gay; structure, and the movie pauses briefly. Following
the pause, each of these structural elements morphs once again into the positions observed in the
GDP -SO,4*-bound Gay; subunit in complex with peptides KB-752 peptide and D2N (3) (PDB-

ID 2HLB).

Supplementary Movie 3. Close-up view of the structural rearrangements of the back door
egress pathway shows potentially altered bonds to the y-phosphate of the guanine nucleotide.
The protein is shown in blue, the GDP-AIF4 molecule is shown with the nucleotide base and the
two phosphates as a red space filling model and the AlF4 shown as a blue space filling model.
The P-loop and y-phosphate binding side chains from the positions observed in the GDP-AIF, -
bound wild-type Gay; subunit structure (2) (PDB-ID 1GFI) into the positions observed in the

156C/Q333C Gay; subunit structure showing a slight opening of the back door.
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