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Supplementary Figure 1 

A summary of all HDX experiments. (a) Schematic representations of all HDX 

characterizations performed in this study. (b) HDX consolidation view for all studied 

conformational states of WT/H830A/E373A/C268F RIG-I with the experimental order in 

Supplementary Fig 1a. (c) HDX Experimental view for all studied conformational states 

of WT/H830A/E373A/C268F RIG-I with the experimental order in Supplementary Fig 
1a. In Supplementary Fig 1c, specific RIG-I domain/motifs are defined in Fig 1a (CARD2 

latch region is the region that intra-molecularly interacts with HEL2i gate motif in the apo 

receptor state. In HEL2i, the CTD:HEL2i region is the HEL2i region that CTD clashes 

with upon RNA agonist binding). 

The values listed under each HDX experiments demonstrate the averaged difference in 

percentage of deuterium incorporation of that corresponding peptide either derived from 

apo protein or between two different states across all exchange time points (i.e., 0s, 10s, 

60s, 300s, 600s, 900s, 1500s and 3600s). Including time 0s there were 8 time points 

and each time point was replicated with two independent MS runs per conformational 

state of receptor or receptor complex. HDX analyses were performed duplicate or 

triplicate, with single preparations of each protein ligand complex. The intensity 

weighted mean m/z centroid value of each peptide envelope was calculated and 

subsequently converted into a percentage of deuterium incorporation. Corrections for 

back-exchange were made on the basis of an estimated 70% deuterium recovery, and 

accounting for the known 80% deuterium content of the deuterium exchange 

buffer.  When comparing the two samples, the perturbation %D is determined by 

calculating the difference between the two samples. HDX Workbench colors each 

peptide according to the smooth color gradient HDX perturbation key (D%) shown in 

each indicated figure. Differences in %D between -5% to 5% are considered non-

significant and are colored gray according to the HDX perturbation key 1. In addition to 

the -5% to 5% test, Unpaired t-tests are calculated to detect statistically significant 

(p<0.05) differences between samples at each time point. At least one time point with a 

p value less than 0.05 was present in the data set further confirming that the difference 

is significant. A negative value represents decreased deuterium incorporation or 



stabilization while a positive value represents increased deuterium incorporation or de-

stabilization in the corresponding region of the receptor when a binding event takes 

place. Peptides exhibiting statistically insignificant or undetectable changes are colored 

gray. Blank region represents undetected peptide for corresponding experiment. The 

deuterium incorporation data from all overlapping peptides were consolidated to 

individual amino acid values using a residue averaging approach 2. HDX Workbench 

was used to automate mapping of gradient colors to pymol structure model 3. For HDX 

experiments – i, ii, xii, xv and xxiii – measuring apo receptor dynamics, colors are coded 

according to HDX dynamics key. For the rest differential HDX experimental comparison 

views, colors are coded according to HDX perturbation key. 
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Supplementary Figure 2 

Differential deuterium uptake plots of CTD capping loop peptide region 

(VSRPHPKPKQFSSF, +3) of WT (a) and H830A RIG-I (b) upon receptor perturbed by 

indicated RNAs. The data are plotted as percent deuterium uptake verse time on a 

logarithmic scale. The HDX plots of this CTD capping loop peptide between indicated 

groups were statistically analysis by HDX Workbench (Supplementary Fig. 1c) 1. (c) 

HDX perturbation view of RIG-I with and without 3p8l in longer HDX-MS time points (3 

hr and 5 hr). This HDX perturbation view is presented as Supplementary Fig. 1c. (d) MS 

spectra of RIG-I CARD2 latch peptide Y103-114 derived from indicated complexes in 

indicated on-exchange time points. The quantity of each mass population was 

determined as Fig. 2a. (e) In each indicated state, the fraction of RIG-I CARDs 

molecules in the higher MS population (open conformation) to the total amount is 

plotted against the incubation HDX time points as Fig.2c. (f) Half-life (t1/2) of respective 

partial unfolding event is determined by fitting an exponential curve as Fig. 2d. No half-

life (t1/2) of partial unfolding event is predicted I apo RIG-I in the indicated time points. (g) 

MS spectra of C268F RIG-I CARD2 latch peptide Y103-114 derived from indicated 

complexes in indicated on-exchange time points. The quantity of each mass population 

was determined as Fig. 2a.  
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Supplementary Figure 3 (related to Table 1) 

Kd, ATPase hydrolysis activity of WT RIG-I for 3p8l and Cap0mA-10l. The data is 

derived from radiometric ATPase assay wherein a fixed concentration of protein is 

titrated with increasing concentration of RNA. The curves are fit to the quadratic 

equation to obtain the katpase and kd, app values. Error bars are from the time courses of 

the ATPase rate measurements at each RNA concentration.  

 

 

Supplementary Table 1. Primers for generating RIG-I mutants 

RIG-I mutants Prime sequence 
H830A 5’-GAGTGATAGAGGAATGCGCTTACACTGTGCTTGGAGATG-3’ 

5’-CATCTCCAAGCACAGTGTAAGCGCATTCCTCTATCACTC-3’ 
E373A 5’-CTTTGATGATATTTGATGCGTGCCACAACACTAGTAAACAAC-3’ 

5’-GTTGTTTACTAGTGTTGTGGCACGCATCAAATATCATCAAAG-3’ 
C268F 5’-ATATGTGCTCCTACAGGTTTTGGAAAAACCTTTGTTTCACTGC-3’ 

5’-GCAGTGAAACAAAGGTTTTTCCAAAACCTGTAGGAGCACATAT-3’ 
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