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Figure S1. Quantification of neutralizing antibodies with Ha-CoV-2 and a SARS-CoV-2 S protein 
pseudotyped lentivirus, Lenti-SARS-CoV-2(Luc), Related to Figure 5. (A) Quantification of neutralizing 
antibodies with Lenti-SARS-CoV-2(Luc) particles. Shown are the concentration-dependent inhibition by anti-sera, 
which were serially diluted and incubated with Lenti-SARS-CoV-2(Luc) particles for 1 hour at 37°C. The Lenti-
SARS-CoV-2(Luc)-antibody complex was used to infect HEK293T(ACE2/TMPRSS2) cells for 18 hours. Cells 
were washed, and cultured for 48 hours. Neutralization activities were quantified by luciferase assay at 48 hours post 
addition of virus to cells. Control serum was a monoclonal rabbit anti-SARS-CoV-2 S protein RBD antibody (kindly 
provided by Virongy Biosciences Inc). (B) Quantification of neutralizing antibodies with Ha-CoV-2 particles. 
Shown are the concentration-dependent inhibition by anti-sera, which were serially diluted and incubated with Ha-
CoV-2(Luc) particles for 1 hour at 37°C. The Ha-CoV-2(Luc)-antibody complex was used to infect 
HEK293T(ACE2/TMPRSS2) cells. Neutralization activities were quantified by luciferase assay at 18 hours post 
addition of virus to cells. Control serum was the same monoclonal rabbit anti-SARS-CoV-2 S protein RBD antibody 
described above. 
 
 
  



 

 
 
 
Figure S2. Rapid quantification of the anti-SARS-CoV-2 activity of camostat mesylate, Related to Figure 5. 
(A) HEK293T(ACE2/TMPRSS2) cells were pretreated for 1 hour with camostat mesylate or DMSO at different 
diluted dosages. Cells were infected with Ha-CoV-2(Luc) in the presence of camostat mesylate. Viral entry 
inhibition was quantified by luciferase assay at 18 hours. (B) An MTT cytotoxicity assay of camostat mesylate on 
cells was also performed. 
  



 
 
Figure S3. Quantification of neutralizing antibodies with Ha-CoV-2(Luc) (S only) and with Ha-CoV-2(Luc) 
(S+M+N+E) particles, Related to Figure 2. Ha-CoV-2(Luc) particles were assembled with SARS-CoV-2 S protein 
or with S + M + N + E proteins, and then used for neutralizing antibody assays. (A) Quantification of neutralizing 
antibodies with Ha-CoV-2(Luc) (S only) particles. Shown are the concentration-dependent inhibition curves by the 
anti-sera, which were serially diluted and incubated with Ha-CoV-2(Luc) particles for 1 hour at 37°C. The Ha-CoV-
2(Luc)-antibody complex was used to infect HEK293T(ACE2/TMPRSS2) cells. Neutralization activities were 
quantified by luciferase assay at 18 hours post addition of virus to cells. Control serum was a monoclonal rabbit 
anti-SARS-CoV-2 S protein RBD antibody. (B) Quantification of neutralizing antibodies with Ha-CoV-2(Luc) 
(S+M+N+E) particles. Shown are the concentration-dependent inhibition curves by the anti-sera, which were 
serially diluted and incubated with Ha-CoV-2(Luc) (S+M+N+E) particles for 1 hour at 37°C. The Ha-CoV-2(Luc)-
antibody complex was used to infect HEK293T(ACE2/TMPRSS2) cells. Neutralization activities were quantified by 
luciferase assay at 18 hours post addition of virus to cells. Control serum was a monoclonal rabbit anti-SARS-CoV-
2 S protein RBD antibody. (C) Correlation of serum neutralization activities quantified with Ha-CoV-2(Luc) (S 
only) and SARS-CoV-2(Luc) (S+M+N+E). The IC50 values from (A) and (B) were calculated and plotted for 
correlation (R2 = 0.892).  


