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Validation

number: PRJCA003775, (Yan et al., Emerging Microbes infections. 2021) (https://bigd.big.ac.cn/) under the accession number: PRJCA003775, (Zhang et al., Journal
of Virology. 2022) (http s://bigd.big.ac.cn/) under the accession number: PRJCA007067; The germline usage distribution of RBD-targeted mAbs was calculated using
the data from COV-AbDab database: http://opig.stats.ox.ac.uk/webapps/covabdab/.

The structures of antibodies (FC08, 52, LY-CoV555, S2D106, BG1-24, DH1043, 47D1, MW05, MW01, C548, B38, C144, S309, CR3022) used for analysis in this study
are available from PDB (http://www.rcsb.org/) under IDs: 7DX4, 7K9Z, 7L3N, 7R7N, 7M6I, 7LJR, 7MF1, 7DK0, 7DJZ, 7R8O, 7BZ5, 7K90, 6WPS, 6YLA . The structures of
spike trimers (Xiong et al., Nature Structural Molecular Biology. 2020) obtained from PDB: 6ZOX, 6ZOZ.

Cryo-EM density maps of the SARS-CoV-2 Spiker trimer in complex with one R1-32 Fab, SARS-CoV-2 Spiker trimer in complex with two R1-32 Fabs, SARS-CoV-2
Spiker trimer in complex with three R1-32 Fabs, SARS-CoV-2 Spiker trimer in complex with three R1-32 Fabs and three ACE2, and 3:3:3 spike protomer: Fab: ACE2
complex binding interface have been deposited at the Electron Microscopy Data Bank with accession codes EMD-33760, EMD-33764, EMD-33766, EMD-33772 and
EMD-33748. Related atomic models have been deposited in Protein Data Bank under accession codes 7YDY, 7YE5, 7YE9, 7YEG and 7YDI, respectively. 

For the animal study, there are 5 mice in each group ,which meet the requirement for statistical analysis and is sufficient for a good technical
reproducibility. Other assays were performed for duplicates or three replicates, which are also sufficient for a good statistical analysis.

No data were excluded.

The replicates were used in the experiments as noted in the figure legends and methods.

We randomly divided 15 hACE2 transgenic mice into three groups, each group have 5 mice. All mice are females. For lung tissues analyzed
with histological staining and virus titer determination assay, images were selected randomly.

The investigators were not blinded to allocation during experiments and outcome assessment. Data collection and analysis were performed
by different people, the sample classification were replaced by marks during data analysis.

HRP-labeled Goat Anti-Human IgG(H+L) (Beyotime, cat: A0201, dilution 1:5000);

HRP-Mouse Anti-M13 antibody (NBbiolab, cat: S004H, dilution 1:5000);

SARS-CoV-2 S2 polyclonal antibody (Sino Biological, cat: 40590-T62, dilution 1:2500);

HRP-labeled Goat Anti-Rabbit IgG(H+L) (Beyotime, cat: A0208, dilution 1:1000).

SARS-CoV-2 specific antibodies: R1-32, R1-26, R1-30, R2-3, R2-6, R2-7 were isolated and produced in our lab; B38, rmAb23, C144,
S309, CR3022, FC08, 52, LY-CoV555, BG1-24, DH1043, MW05, MW01, C963, C978, C941, C091, C092, C807, C832 were prepared in
our lab.

HRP-labeled Goat Anti-Human IgG(H+L), HRP-Mouse Anti-M13 antibody, SARS-CoV-2 S2 polyclonal antibody,HRP-labeled Goat Anti-
Rabbit IgG(H+L) were established commercial antibody. The validation of commercially available antibodies used in this study was




