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Figure S1. Isolation of 121 SARS-CoV-2 WT RBD-specific mAbs, Related to Figure 1. 
Neutralization (IC50) of 121 mAbs against WT SARS-CoV-2, whose cut-off value was set as 

50 μg/mL. Geometric mean potency was calculated by neutralization of less than 50 μg/mL. 

The data are means of at least two independent experiments. A total of 76 mAbs (63%) could 

effectively neutralize WT SARS-CoV-2 pseudovirus. 



 

 
Figure S2. Neutralization curves of 75 distinct nAbs against WT SARS-CoV-2, Beta, 
Delta, and various Omicron subvariants including BA.1, BA.1.1, BA.2, BA.2.12.1, BA.4/5, 
BA.2.75, BQ.1.1, and XBB.1, Related to Figure 1. 
A 50% reduction in viral infectivity was indicated by a horizontal dashed line. One out of at 

least two independent experiments with similar results. 



 

 
Figure S3. Cryo-EM image-processing workflow for BA.2 spike: VacBB-551, Related to 
Figure 2. 
(A) Representative cryo-EM micrographs and CTF estimation result (C) of BA.2-S: VacBB-

551. (B) Single-particle cryo-EM images processing workflow, local resolution estimation (D) 
and FSC curve for global (E) and local (F) resolution for the immune complex of SARS-CoV-

2 Omicron BA.2 spike: VacBB-551. 



 

 
Figure S4. Cryo-EM density maps for BA.2 spike: VacBB-551 complex, Related to Figure 
2. 
(A-E) Local density maps and models for the interaction regions between VacBB-551 and 

BA.2 RBD. (F) Typical local density maps and models for BA.2 spike RBD. (G, H) Typical local 

density maps and models for heavy chain (G) and light chain (H) of VacBB-551. RBDs were 

colored by sand brown, heavy chain of VacBB-551 was colored by cornflower blue and light 

chain was colored by medium sea green. 



 

 
Figure S5. Sequence alignment of RBD proteins among WT SARS-CoV-2, Beta, Delta, 
and Omicron subvariants including BA.1, BA.1.1, BA.2, BA.2.12.1, BA.4/5, BA.2.75, 
BQ.1.1, and XBB.1, Related to Figure 3. 
Epitope residues of VacBB-551 were indicated by orange solid circles. Non-conservative 

residues among epitope residues were indicated by orange solid triangles. Conserved 

residues were highlighted in cyan among different RBD proteins. The N460K in BA.2.75, 

BQ.1.1, and XBB.1, and F486V/S in BA.4/5, BQ.1.1, and XBB.1 were boxed out by the red 

line. 



 

Table S2. Cryo-EM data collection and processing, model building and refinement 
statistics, Related to Figure 2. 

 



 

Table S3. Contacts between VacBB-551 and BA.2 RBD (distance cutoff 5 Å), Related to 
Figure 2. 

 



 

Table S4. The list of primers used in this study, Related to STAR Methods. 

 


