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Extended Data Fig. 6 | BD55-1205 inhibits SARS-CoV-2 authentic virus. a, IC50 
of BD55-1205 against authentic SARS-CoV-2 isolates WT (n=4), BA.5.2.1 (n=4), FL.8 
(n=4), XBB.1.5.6 (n=12), and JN.3 (n=12). Geometric mean IC50 (μg/mL) is labelled 
above the points and geometric SD is indicated by error bars. Each circle indicates 
a biological replicate. b, Number of wells in the plate that show protection from 
CPE in each passage in the escape screening assay using XBB.1.5.6 authentic virus. 

Asterisks indicate low-level/ambiguous CPE observation. c, Spike mutations 
observed in viral S protein resolved using amplicon-based deep sequencing 
of viral genome at each passage with BD55-1205 selection. d-e, Neutralization 
curves of BD55-1205 (d) or soluble hACE2 (e) against SARS-CoV-2 Omicron variant 
pseudoviruses with Spike S490Y mutation. XBB.1.5 inhibition curve is shown here 
again for comparison. The circles indicate results of two independent replicates.
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XBB.1.5 RBD in complex with BD55-1205 and BD57-0120 XBB.1.5 spike protein in complex with BD55-1205
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Extended Data Fig. 7 | Workflow for the processing of Cryo-EM data. a, Workflow for the processing of raw Cryo-EM images for XBB.1.5 Spike in complex of BD55-
1205. b, Workflow for the processing of raw Cryo-EM images for XBB.1.5 RBD in complex of BD55-1205 and BD57-0120.
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Extended Data Fig. 8 | Structure of BD55-1205 in complex with Spike and RBD. 
a, Structure of BD55-1205 in complex of XBB.1.5 Spike with 3 RBD ‘up’. b, The 
epitope targeted by BD55-1205 is highly similar to hACE2 receptor binding sites. 
c, BD55-1205 interacts with XBB.1.5 RBD via heavy chain and light chain CDRs. 
d, Comparison of XBB.1.5 spike protein complex, RBD-BD55-1205-BD57-0120 
complex cryo-EM structure, and RBD crystal structure. The RBD from XBB.1.5 
spike protein complex (blue, this study), RBD crystal structure (green, PDB 9AU1) 
were superposed onto RBD double Fab cryo-EM structure (yellow, this study) 
respectively. The RMSD between RBD crystal structure and double Fab cryo-EM 

structure is 0.798 Å, and the RMSD between RBD from spike-Fab complex and 
spike double Fab cryo-EM structure is 0.845 Å. e, Cryo-EM density for XBB.1.5 S in 
complex with BD55-1205 complex and selected β-sheet regions (residues 1059-
1067) and α helix (residues 1000-1028). f, Overall map of XBB.1.5 RBD in complex 
with BD55-1205 and BD57-0120 Fab, and representative interaction interfaces 
are shown. RBD, heavy chain, and light chain are coloured in blue, magenta, and 
cyan, respectively. g, RBD residues in SARS-CoV-2 variants targeted by BD55-1205. 
Conserved residues are marked in green, and the other residues targeted by 
BD55-1205 are marked in blue.
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Extended Data Fig. 9 | Comparison of BD55-1205 and Class 1 Nabs. a, A list of all 
polar interactions between SARS-CoV-2 variant RBD and BD55-1205. Interactions 
involving RBD backbone atoms are marked in red. b, Alignment of the heavy 
chains of BD55-1205, P5S-2B10, P5S-1H1, and BD-604. Heavy chain CDRs are 
marked in blue rectangles. Potential key mutations of BD55-1205 are marked  

in red rectangles. c, Footprints of the four antibodies on SARS-CoV-2 RBD.  
d, Neutralization of BD55-1205 with mutations on the heavy chain. e, RBD-binding 
affinity of BD55-1205 with mutations on the heavy chain. Geometric mean values 
are shown as bars, and each circle indicates one of two independent replicates.
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Extended Data Fig. 10 | Immunization of Tg32 mice without SCID. 
 a, A schematic of the experimental design for delivery of BD55-1205 in Tg32 mice 
without SCID. Female (F) or male (M) mice, 4 per group, received 0.5 mg/kg dose 
by intravenous injection on day 0 and serum was collected at the indicated time 
points. b, Peak serum concentration, occurring at 48 h post LNP administration 
from the two SCID groups (n=8), and the non-SCID F (n=4) and M (n=4) group. 

Bar height and number above the bar indicate the geometric mean; error bars 
indicate 95% confidence intervals; empty symbols indicate individual animals. 
NS, not significant (two-sided Wilcoxon rank-sum test). c, Scatter plots showing 
the correlation between serum hIgG concentrations and the ID50 against the 
three variants at indicated timepoints. Pearson correlation coefficients (R) and 
the corresponding significance p-values are annotated (two-sided t-test).
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