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designated further as SB100X. BHK-21 cells were seeded at 5 x 105 cells/ml density in a 60 mm 

tissue-culture-treated dish in a total volume of 4 mL complete media 24 hours prior transfection. 

Plasmids pSBbi-BH hACE2 and SB100X were co-transfected in a molar ratio of 10:1 using 

TransIT-LT1 Transfection Reagent (Mirus Bio) according to manufacturer instructions. Twenty-

four hours post transfection the cells were split into a T-75 TC flask and selected with 250 

µg/mL hygromycin (Invivogen) for two weeks. The surface expression of ACE2 was confirmed 

by flow cytometry using anti-human ACE2 AlexaFluor 647-conjugated antibody (R&D Systems, 

FAB9332R) (Supplementary Figure 1). The expression was further confirmed by western blot 

using ACE2 Antibody (Cell Signaling Technology, #4355). 

  

 

Supplementary Figure 1: Confirmation of BHK-21 cell ACE2 expression by flow cytometry 

using anti-hACE2 AlexaFluor 647-conjugated antibody. A) BHK-21 control B) BHK-21 BH-

hACE2   

 

VSVdG-EGFP-SARS2-Sgp virus production 

To generate non-replicative self-reporting VSVdG-EGFP-SARS2-Sgp, we employed a 

commercial VSVdG system (Kerafast). Briefly, a T75 tissue flask was seeded with five to seven 
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Supplementary Figure 2: Other betacoronavirus spike protein reactivity by site (age=/>18 

years) in COVID-19 naïve Malian samples. A) SARS-CoV-1  B) MERS-CoV C) OC43 D) 

HKU1. SARS-CoV-2 antigen reactivity by age group (Kalifabougou site) E) SARS-CoV-1  F) 

MERS-CoV G) OC43 H) HKU1. 

Med: median OD value, OD: optical density, RBD: receptor binding domain, NCP: nucleocapsid 

protein, O’bougou: Ouelessebougou site, K’bougou: Kalifabougou site 

**** represents p<0.0001, ** p=0.001-0.01, ns represents p>0.05 using Kruskal-Wallis test. 

 

Although the patterns of site and age-related reactivity were similar for SARS-CoV-2 antigens 

and other betacoronavirus spike proteins, linear correlations in assay absorbance values were 

modest (Figure 3). In contrast, a strong correlation was observed between the common cold 

betacoronaviruses OC43 and HKU1 (Pearson r=0.728, p<0.0001) which share a high degree of 

sequence homology and may elicit serological cross-reactivity [12, 17]. SARS-CoV-2 spike and 

RBD reactivity correlated minimally (Pearson r=0.217, p=0.0006), despite RBD being a subunit 

of the whole spike protein.  
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was observed in 21/311 (6.8%) and RBD in 73/312 (23.4%). A two-antigen approach reduced 

the false positivity rate several-fold compared to using any single antigen and existing US 

cutoffs.  

 

In the positive control cohort, 18/23 (78.3%) were seropositive for both spike protein and RBD. 

This represented a modest reduction in sensitivity compared to a single antigen approach, where 

reactivity to spike protein alone was observed in 19/23 (82.6%) and RBD alone in 19/23 

(82.6%). All subjects were adults, and the time between diagnosis by PCR and sample collection 

for ELISA ranged between 27 to 270 days (Supplementary Table 1). Almost half of subjects 

(10/23) were asymptomatic or paucisymptomatic (reporting a single symptom). Disease severity 

ranged from asymptomatic to critical using WHO stratification criteria [18]. Lower reactivities to 

spike and RBD were associated moreso with milder disease severity, rather than increased time 

since diagnosis (Supplementary Figure 3). 

 

Supplementary Table 1: Positive control cohort population characteristics  

Sex [male] (%, n) 74% [17/23] 
Age, years (median [range]) 35 [7-74] 
Time since diagnosis, days (median [range]) 181 [27-270] 
Severity (%, n)  
Asymptomatic 17% [4/23] 
Mild (no oxygen) 57% [13/23] 
Mod-severe (supplemental oxygen) 9% [2/23] 
Critical (ventilator) 13% [3/23] 
Symptoms (%, n)  
Asymptomatic  17% [4/23] 
Paucisymptomatic  26% [6/23] 
Symptomatic  57% [13/23] 
Disease severity categorized using WHO stratification criteria (Clinical Management of COVID-

19 WHO, May 27 [18]) 
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Symptoms categorized as asymptomatic, paucisymptomatic (one symptom), or symptomatic 

(two or more symptoms.) 

 

Supplementary Figure 3: Positive control cohort population reactivity to SARS-CoV-2 spike 

protein by ELISA according to: A) time since diagnosis and B) disease severity. Reactivity to 

RBD by ELISA according to: C) time since diagnosis and D) disease severity.  

OD: optical density, RBD: receptor binding domain 

Disease severity categorized using WHO stratification criteria (Clinical Management of COVID-

19 WHO, May 27 [18]) 
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