








Supplementary Figure 5. Sequence alignment of 2019-nCoV S, SARS-CoV S and RaTG13 S. 

Identical residues are denoted by an “*” beneath the consensus position. Structural domains are 

colored according to Figure 1A. 
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Supplementary Figure 6. Sequence variability between RaTG13 S and 2019-nCoV S clinical isolates. (A) 

Table shows residues in the 2019-nCoV S protein that vary in RaTG13, grouped by structural domain. (B) A 

single monomer of the 2019-nCoV S protein is shown in ribbons, colored green. RaTG13 variant residues are 

shown as blue spheres. (C) Table shows variations in the 2019-nCoV S sequence based on 61 clinical isolates 

and the domains wherein these variations occur. (D) A single monomer of the 2019-nCoV S protein is shown in 

ribbons, colored green. Variant residues are shown as gold spheres.
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Supplementary Figure 7. SARS-CoV RBD-SD1 binding to human ACE2. An SPR sensorgram 

is shown, displaying the binding between soluble human ACE2 and immobilized SARS-CoV 

RBD-SD1. The data are shown as black lines and the best fit of the data to a 1:1 binding model is 

shown in red. 
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Supplementary Figure 8. SARS-CoV RBD-directed antibody validation. The monoclonal 

antibodies that were tested for cross-reactivity to the 2019-nCoV RBD-SD1 were also tested for 

binding to the SARS-CoV S RBD-SD1 as a positive control. Binding data are shown as a black 

line and the best fit of the data to a 1:1 binding model is shown in red. 
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Supplementary Table 1. Cryo-EM data collection and refinement statistics. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EM data collection and reconstruction statistics 
Protein 2019-nCoV S 1 RBD "up" 2019-nCoV S C3 symmetry 

   
EMDB EMD-21375 EMD-21374 
Microscope FEI Titan Krios FEI Titan Krios 
Voltage (kV) 300 300 
Detector Gatan K3 Gatan K3 
Exposure (e-/Å2) 36 36 
Defocus range (µm) 0.8–2.8 0.8–2.8 
Final particles 120,001 225,012 
Symmetry imposed n/a (C1) C3 
Resolution (Å) 3.46 3.17 

   
Model refinement and validation statistics  
PDB 6VSB  
Composition   
        Amino acids 2,905  
        Glycans 61  
RMSD bonds (Å) 0.004  
RMSD angles (º) 0.88  
Ramachandran   
        Favored (%) 94.6  
        Allowed (%) 5.2  
        Outliers (%) 0.2  
Rotamer outliers (%) 0.64  
Clash score 12.8  
MolProbity score 1.99  

.CC-BY 4.0 International licenseavailable under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprintthis version posted February 15, 2020. ; https://doi.org/10.1101/2020.02.11.944462doi: bioRxiv preprint 

https://doi.org/10.1101/2020.02.11.944462
http://creativecommons.org/licenses/by/4.0/


 
 
 
 
Supplementary Movie 1. CryoSPARC 3D variability analysis. 2019-nCoV S trimer viewed from 
the side, along the viral membrane. 
 
Supplementary Movie 2. CryoSPARC 3D variability analysis. 2019-nCoV S trimer viewed from 
the top, toward the viral membrane. 
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