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Fig. 3. ∆P168/A173V double mutant elicits synergistic selective resistance to nirmatrelvir.  
(A) Dose-response of double ∆P168/A173V mutant vs WT using using the live cell Src-Mpro-

Tat-fLuc assay with 4-fold serial dilution of inhibitor beginning at 10 µM.  
(B) Relative luminescence of cells expressing respective Src-Mpro-Tat-fLuc variants in the 

absence of inhibitor.  
(C) Structural model of ∆P168/A173V mutant SARS-CoV-2 Mpro generated using RosettaCM 

and overlayed on nirmatrelvir bound structure (PDB: 7SI9, WT Mpro in blue and double 
mutant model in white).  
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Fig. 4. Phylogenetic relationship of viruses harboring drug resistant Mpro variants.  
(A-C) Phylogenetic trees containing viral genomes with ∆P168, A173V, and M49I, resistance 

mutations from the GISAID sequence database (5-Aug-2022). Full length viral genomes 
containing mutations of interest were filtered to exclude low coverage sequences, 
phylogenetic trees were generated using UShER and visualized with Auspice.us.  
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Table 1. Resistance of SARS-CoV-2 Mpro variants to nirmatrelvir and ensitrelvir. Fold 
resistance for each mutant tested were calculated based on relative IC50 versus WT in assays ran 
in parallel to limit potential variability in transfection efficiency. 

Mpro variant 
Nirmatrelvir Ensitrelvir 

IC50 nM             
(95% CI) 

Fold resistance 
relative to WT 

IC50 nM             
(95% CI) 

Fold resistance 
relative to WT 

WT 31.6                  
(26.1 to 37.7) - 23.0  

(20.4 to 25.9) - 

T45I 64.2  
(46.2 to 85.7) ~2 111  

(92.4 to 132) 4.1 

S46F 34.5  
(28.3 to 41.5) <2 34.5  

(28.3 to 41.5) <2 

E47K 27.3  
(10.0 to 44.3) <2 17.4  

(12.8 to 21.8) <2 

D48Y 62.7  
(44.0 to 88.9) ~2 135  

(99.3 to 184) 5 

M49I 33.5  
(20.6 to 46.7) <2 335  

(197 to 664) 12.4 

S144A 314.1  
(220 to 469) 14.3 N.D. N.D. 

M165I 29.9 
(22.4 to 39.5) <2 49.3 

(33.3 to 67.2) ~2 

P168S 19.9  
(15.5 to 25.0) <2 36.4  

(30.1 to 43.6) <2 

∆P168 180 
(154 to 219) 5.1 157 

(132 to 188) 6.8 

T169I 34.0 
(23.7 to 45.0) <2 30.9  

(24.1 to 38.7) <2 

V171I 21.1  
(13.6 to 28.3) <2 33.4  

(26.4 to 41.2) <2 

A173V 328  
(186 to 796) 11.6 29.6  

(24.2 to 35.4) <2 

A173T 117  
(104 to 132) 4.5 34.0 

(27.5 to 37.1) <2 

∆P168 + A173V 1507  
(1380 to 1660) 51 90.5  

(80.9 to 102) 2.8 
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