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Table S1. The binding free energy change (ΔΔG, in kcal/mol) of each pair of variant and 

neutralizing antibody. 

 

Table S2. The normalized score of the immune escape ability of variants. 

 

  

 

AZD1061 AZD8895 CTP59 LYCOV016 LYCOV555 REGN10933 REGN10987 S309 

alpha -1.24  -2.28  -0.20  0.97  -1.77  0.86  -0.41  -1.72  

beta -0.22  -1.02  1.42  -0.46  3.77  -1.92  1.06  -4.88  

gama -2.78  -2.39  0.17  -2.31  2.19  -3.31  -1.48  -3.95  

delta -1.88  -1.36  0.66  0.42  3.29  -3.13  0.71  -3.84  

omiBA1 0.63  -0.39  4.70  1.62  3.46  -2.60  -1.23  -4.70  

omiBA2 -1.86  -0.98  1.96  -0.16  6.14  -4.62  -0.60  -4.49  

omiBA3 2.48  2.45  6.51  2.97  6.30  -1.29  -0.19  -3.64  

omiBA4 -0.74  1.14  4.67  1.55  10.40  -0.80  0.21  -3.45  

 

AZD1061 AZD8895 CTP59 LYCOV016 LYCOV555 REGN10933 REGN10987 S309 

alpha 0.24  0.17  0.31  0.38  0.20  0.38  0.29  0.21  

beta 0.30  0.25  0.41  0.29  0.57  0.19  0.39  0.00  

gama 0.14  0.16  0.33  0.17  0.46  0.10  0.22  0.06  

delta 0.20  0.23  0.36  0.35  0.53  0.11  0.37  0.07  

omiBA1 0.36  0.29  0.63  0.43  0.55  0.15  0.24  0.01  

omiBA2 0.20  0.26  0.45  0.31  0.72  0.02  0.28  0.03  

omiBA3 0.48  0.48  0.75  0.51  0.73  0.23  0.31  0.08  

omiBA4 0.27  0.39  0.63  0.42  1.00  0.27  0.33  0.09  
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Table S3. The interface summary of the two antibodies (P22A and 510A5) with the wild-

type and omicron BA.4 spike  

  

P22A 510A5 

  

Wild-type OmiBA.4 Wild-type OmiBA.4 

Heavy 

Chain 

Interface Area (Å
2

) 733.2 721.5 452.9 466.2 

Number of H-bonds 16 19 5 5 

Number of spike residues 24 24 12 12 

Number of antibody 

residues 

20 20 13 13 

Light Chain Interface Area (Å
2

) 383.4 380.6 182.3 198.5 

Number of H-bonds 4 3 2 2 

Number of spike residues 18 17 6 6 

Number of antibody 

residues 

12 13 6 8 

Table S4. The interface summary of the two proteins (AHB2 and ACE2) with the omicron 

BA.4 spike 

 

AHB2 ACE2 

Interface Area (Å
2

) 869.4 977.9 

Number of H-bonds 3 8 

Number of spike residues 33 29 

Number of protein residues 23 29 
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Figure S1. The L452R mutation located on the interface of LY-COV555 and spike. The 

electrostatic potential surface calculated by APBS of the LY-COV555 antibody is shown. 

 

Figure S2. The binding free energy (ΔGbinding, in kcal/mol) of the two antibodies (P22A 

and 510A5) with the spike protein of eight variants. 
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