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Outline: 

I. DEER error analyses are shown in Figure S1-S8. 

II. NMR relaxation data, Model-free NMR analysis statistics and order parameters of subtype B, 

E35D and PR5 constructs are shown in Figure S9-S10 and Table S1. 

III. The structural comparisons are shown in Figure S11. 

 

 

 

 

 

 



 

Figure S1. DEER data analysis for HIV-1PR apo-E35D, A) Raw dipolar evolution curve and background; 
B) Frequency domain spectrum; C) L-curve derived from TKR fit to obtain the optimal regulation 
parameter; D) Background corrected dipolar evolution curve (black) overlaid with the fit from TKR (blue) 
and the theoretical curve generated from the Gaussian reconstruction (red). E) The corresponding distance 
profile generated via analysis with TKR (black) and the sum of Gaussian functions used in the 
reconstruction (red). F) The individual Gaussian functions used in the reconstruction labeled according to 
the corresponding conformation of HIV-1 PR; G) Table that summarize the conformational population 
parameters. A relative population error of 5% was estimated. 1 



 

Figure S2. Error Analysis for populations <20% of HIV-1PR apo- E35D, A-D) (upper)Background 
corrected dipolar echo curve (black) overlaid with the TKR fit (blue) and the modified echo curve for the 
distance profile with one or more populations suppressed (red); (lower) The differences between TKR fit 
and Gaussian reconstruction echo curve. 95% confidence limit is marked as dashed line. Points marked as 
red represent there is significant difference between TKR fit and Gaussian reconstruction curve. E) Table 
of values summarizing the populations from TKR analysis and Gaussian reconstruction procedure, peak 
at 1.79 nm (in red) was suppressed although it was above the suppression limit because it was far below 
the lower distance limit of the protease conformation and might be caused by the protein aggregation. A 
relative population error of 5% was estimated. 1 

 



 

Figure S3. DEER data for HIV-1PR CaP2-bound E35D, A) Raw dipolar evolution curve and background; 
B) Frequency domain spectrum; C) L-curve derived from TKR fit to obtain the optimal regulation 
parameter; D) Background corrected dipolar evolution curve (black) overlaid with the fit from TKR (blue) 
and the theoretical curve generated from the Gaussian reconstruction (red). E) The corresponding distance 
profile generated via analysis with TKR (black) and the sum of Gaussian functions used in the 
reconstruction (red). F) The individual Gaussian functions used in the reconstruction labeled according to 
the corresponding conformation of HIV-1 PR; G) Table that summarize the conformational population 
parameters. A relative population error of 5% was estimated. 1 

 

 



 

Figure S4. Error Analysis for populations <20% of HIV-1PR CaP2-bound E35D, A-E) (upper) 
Background corrected dipolar echo curve (black) overlaid with the TKR fit (blue) and the modified echo 
curve for the distance profile with one or more populations suppressed (red); (lower) The differences 
between TKR fit and Gaussian reconstruction echo curve. 95% confidence limit is marked as dashed line. 
Points marked as red represent there is significant difference between TKR fit and Gaussian 
reconstruction curve. F) Table of values summarizing the populations from TKR analysis and Gaussian 
reconstruction procedure, Semi-open (in red) and wide-open (in red) were suppressed. A relative 
population error of 5% was estimated. 1 

 

 



 

Figure S5. DEER data for HIV-1PR DRV-bound E35D, A) Raw dipolar evolution curve and background; 
B) Frequency domain spectrum; C) L-curve derived from TKR fit to obtain the optimal regulation 
parameter; D) Background corrected dipolar evolution curve (black) overlaid with the fit from TKR (blue) 
and the theoretical curve generated from the Gaussian reconstruction (red). E) The corresponding distance 
profile generated via analysis with TKR (black) and the sum of Gaussian functions used in the 
reconstruction (red). F) The individual Gaussian functions used in the reconstruction labeled according to 
the corresponding conformation of HIV-1 PR; G) Table that summarize the conformational population 
parameters. A relative population error of 5% was estimated. 1 

 



 

Figure S6. Error Analysis for populations <20% of HIV-1PR DRV-bound E35D, A-F) 
(upper)Background corrected dipolar echo curve (black) overlaid with the TKR fit (blue) and the 
modified echo curve for the distance profile with one or more populations suppressed (red); (lower) The 
differences between TKR fit and Gaussian reconstruction echo curve. 95% confidence limit is marked as 
dashed line. Points marked as red represent there is significant difference between TKR fit and Gaussian 
reconstruction curve. G) Table of values summarizing the populations from TKR analysis and Gaussian 
reconstruction procedure, peaks at 1.92nm (in red) and 5.2nm (in red) were suppressed. A relative 
population error of 5% was estimated. 1 

 

 



 

Figure S7. DEER data for HIV-1PR SQV-bound E35D, A) Raw dipolar evolution curve and background; 
B) Frequency domain spectrum; C) L-curve derived from TKR fit to obtain the optimal regulation 
parameter; D) Background corrected dipolar evolution curve (black) overlaid with the fit from TKR (blue) 
and the theoretical curve generated from the Gaussian reconstruction (red). E) The corresponding distance 
profile generated via analysis with TKR (black) and the sum of Gaussian functions used in the 
reconstruction (red). F) The individual Gaussian functions used in the reconstruction labeled according to 
the corresponding conformation of HIV-1 PR; G) Table that summarize the conformational population 
parameters. A relative population error of 5% was estimated. 1 



 

 

Figure S8. Error Analysis for populations <20% of HIV-1PR SQV-E35D, A-F) (upper)Background 
corrected dipolar echo curve (black) overlaid with the TKR fit (blue) and the modified echo curve for the 
distance profile with one or more populations suppressed (red); (lower) The differences between TKR fit 
and Gaussian reconstruction echo curve. 95% confidence limit is marked as dashed line. Points marked as 
red represent there is significant difference between TKR fit and Gaussian reconstruction curve. G) Table 
of values summarizing the populations from TKR analysis and Gaussian reconstruction procedure, peaks 
at 1.87nm (in red) and 5.4nm (in red) were suppressed. A relative population error of 5% was estimated. 1 

 

 

 

 

 



 

Figure S9. NMR relaxation data for E35D HIV-1PR at 600 MHz and 800 MHz. 

 

 

 



Table S1. The number of residues was used in Model-free analysis of the NMR data for the 
backbone dynamics, where only the models of tm0-tm5 were applied for calculation. 
 

Sample: tm1 tm2 tm3 tm4 tm 5 tm 0 Total residues 

B 16 13 25 23 13 2 92 

E35D 6 13 23 32 7 0 81 

PR5 10 12 15 41 11 0 89 

 

 

 

 

 

 

 

 

Figure S10. The backbone order parameter (S2) of E35D (blue circle) compared to values obtained 
previously for subtype B (black upper triangle) and PR5(red lower square)2 . 

 

 

 

 



 

Figure S11. Double difference plots of the backbone α-carbon position of CaP2-bound E35D in A), SQV-
bound E35D in B), APV-bound E35D in C), SQV-bound PR5 in D and E) and apo subtype A construct in 
F) comparing with DRV-bound B. The red color indicates that backbone distances of the HIV-1 PR 
constructs between the corresponding residues are shorter than that of the subtype B construct.  
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