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Figure S1. 1C50 values of SARS-CoV-2 neutralizing antibodies against pseudotyped SARS-
CoV-2 variants. Mutations of each variant on RBD are indicated.
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Figure S2. Binding kinetics of original antibody and optimized antibodies with SARS-CoV-2
RBD measured by SPR. The black lines indicate the experimentally derived curves while the red
lines represent fitted curves based on the experimental data.
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Figure S3. Optimization of antibody HX001-020 against Omicron mutations. (A) The cartoon
structure shows the epitope of P36-5D2 (purple) on RBD (cyan), and the mutations of omicron in
RBD (red). G446 is located on the epitope and G446S was mutated in omicron. (2) Neutralization
curves of original antibody HX001-020 and optimized antibodies HX001-035, HX001-036, HX001-
037, HX001-038, HX001-039, HX001-035 against pseudotyped SARS-CoV-2 carrying N440K or
G4468S.



Table S1. Model Performance on SKEMPI 2.0 Dataset.

Method S1131 M1707
Ours 0.65 0.59
GeoPPI [37] 0.58 0.74
TopGBT [46] 0.32 -
TopNetTree [46] 0.29 -
Rosetta 0.36 -
FoldX [47] 0.46 0.49
Ensemble 0.68 -

Model performance on SKEMPI 2.0 dataset. Pearson correlations between model-
predicted ddG and experimental ddG are reported.



