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SUPPLEMENTAL FIGURE LEGENDS 

 

Supplemental Figure 1, related to Figure 1. Chemical structures of labels used for DEER 

and smFRET. (A) The V1 nitroxide side chain attached to a polypeptide backbone cysteine 

residue. (B) Top: Measurements of target sites from a closed BG505 structure (pdb code 5CEZ), 

in which the V1 nitroxide side chain was computationally attached using MMM (Polyhach et al., 

2011). The measurements between Cα atoms (red lines) and nitroxide radicals (blue lines) are 

indicated for each target site. Bottom: Table summarizing the number of V1 rotamers identified 

by MMM, the most probable distance for each site predicted in a DEER simulation, and the 

radical-radical atom distance between each site for the most probable V1 rotamer, the Cα-Cα 

distance between each site measured in pdb 5CEZ and the average distance and standard 

deviation measured in seven pdbs (5CEZ, 5T3Z, 5I8H, 5V7J, 5FUU, 5U7M, 5U7O). All 

predictions agree within 2-3 Å with measured backbone Cα distances except for site 202 in 

which case the BG505-202* DEER data were consistent with the Cα-Cα distance (Figure 1, 2). 

(C) Donor and acceptor smFRET probes attached to a Gln within a peptide linker inserted at 

residue 136 in V1 (top) and a Ser within a peptide linker inserted at residue 400 in V4 (bottom) 

in virion-bound Envs (Munro et al., 2014). The COT (1,3,5,7 cyclooctatetraene) moiety adds 

hydrophobicity to the V4 probe. 

 

Supplementary Figure 2, related to Figure 2. Background corrected dipolar evolution data 

for SOSIP Envs and SOSIP Envs incubated with sCD4. Background corrected dipolar 

evolution data (black traces) for each indicated sample with fits to data shown in red. An 

important feature of the dipolar evolution function is the depth of modulation (DOM). For given 

instrumental settings, the DOM is proportional to the number of interacting spin pairs that lie 

within the detectable distance limit of the DEER experiment. The vertical axis of each plot in the 

figure is scaled to show details and the quality of fit; the DOM is the full amplitude of change on 



 

the vertical axis. The maximum DOM for a quantitatively labeled trimer was ~80% for the 

instrument and settings used in these experiments. Distance distributions obtained from 

analysis of low DOM data (<10%) are implicitly less reliable. Low DOM can be attributed to a 

small equilibrium population within the detectable distance limit or can indicate low spin labeling 

efficiency. In situations in which the addition of a ligand to a labeled Env causes a dramatic drop 

in DOM depth (e.g., sCD4 added to BG505-173* or B41-173*), the DOM drop strongly suggests 

that the majority of spin pairs moved out of the detectable range in the presence of ligand. Data 

with large DOM can be problematic in tri-radical systems such as the labeled Env trimers 

studied here because, for a rigid and completely-labeled system of three interacting spins, in 

addition to a single major peak in the distribution observed at a distance corresponding to the 

legs of the equilateral triangle representing the three labels, a smaller "ghost peak" will also 

appear at a distance ~80% of the real peak (Jeschke, 2012). The ghost peak amplitude 

becomes insignificant for trimers that have low labeling efficiency and thus low DOM (<~0.50), 

but the major peak remains unchanged in position. Thus, under-labeling of the sample simplifies 

the analysis. The labeling efficiency high enough to observe ghost peaks in only two cases 

reported here: B41-306* (Figure 2E, ~31 Å) and B41-306* + b12 (Figure 3F, broad shoulder to 

peak ~20-30 Å).  

 

Supplemental Figure 3, related to Figure 3. Background corrected dipolar evolution data 

for SOSIP Env incubated with CD4bs bNAbs.  Dipolar evolution data (black traces) for all 

trimer measurements shown in Figure 3 with fits to data shown in red. A potential ghost peak is 

observed in panel F between 20-30 Å. See Supplemental Figure 2 legend for discussion of 

DOM and ghost peaks. 

 

Supplemental Figure 4, related to Figure 4. Background corrected dipolar evolution data 

for SOSIP Env incubated with the small molecule inhibitor BMS-626529. Dipolar evolution 



 

data (black traces) for all trimer measurements shown in Figure 4 with fits to data shown in red. 

See Supplemental Figure 2 legend for a discussion of DOM. 

 

Supplemental Figure 5, related to Figure 5. Background corrected dipolar evolution data 

for SOSIP Env incubated with VRC34 and/or sCD4. Dipolar evolution data (black traces) for 

all trimer measurements shown in Figure 5 with fits to data shown in red. See Supplemental 

Figure 2 legend for a discussion of DOM. 

 

Supplemental Figure 6, related to Figure 6. Background corrected dipolar evolution data 

for BG505-173*+394*, Dipolar evolution data (black traces) for all trimer measurements shown 

in Figure 6 with fits to data shown in red. See Supplemental Figure 2 legend for a discussion of 

DOM. 
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