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Materials and Methods 

Media 

Complete RPMI media contained RPMI-1640 (Cytiva), 1mM sodium pyruvate (Gibco), 

2mM glutaMAX (Gibco), and 20% human albumin (Gemini Bio-Products). 

 

Human specimens 

A commercially available panel of sera from 5 PRECOVID (median age: 46, Table S1) 

and 20 PCR-confirmed COVID-19 (median age: 67, Table S2) patients was obtained as 

benchmarks (RayBiotech, GA, USA; https://www.raybiotech.com/files/sample-sets-cov-

posset.xlsx). P001 saliva and sera was obtained with written consent. 

 

ELISA 

For all ELISAs, 100 ng of coating protein per well in carbonate buffer was used and 

incubated overnight at 4°C followed by a single wash with PBST. Wells were blocked with 300 

µl per well of StartingBlock (ThermoFisher) for <1 min followed by two washes in PBST. 

ELISA assay buffer for all subsequent steps was Assay Buffer A (BioLegend) prepared as per 

manufacturer instructions.  

For the indirect ELISA, sera from subjects was tested at a dilution of 1:3000 and detected 

by anti-human-IgG-biotin (BioLegend) at 1:100,000 dilution followed by avidin-HRP 

(BioLegend) at 1:2,000.  

The sandwich RBD ELISA was performed as above. Wells were coated with anti-his IgG 

(BioLegend) as above and then his-tagged recombinant RBD protein was added at 1 µg/ml for 2 

hours. Sera were used at 1:1,000. IgG was detected by mouse anti-human-IgG-HRP (GenScript) 

at 1:1,000 in assay buffer (BioLegend). 

Commercial assays were performed as directed by the manufacturer for N protein 

(RayBiotech and GSD), S1 protein (BioLegend), and IFN-γ (BioLegend). For determination of 

titers, sera were used with a twofold serial dilution as indicated. Cutoffs were established as 

mean of negative control plus two or three times S.D. All data presented—the mean and S.D. 

(error bars)—are from a representative experiment of duplicate or triplicate experiments. 

 

Indirect sVNT assay 
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MediSORP or MaxiSORP ELISA plates (ThermoFisher) were precoated overnight with 

hACE2 protein (GenScript or RayBiotech) at 100 ng/well in 50 µl carbonate-bicarbonate coating 

buffer (Sigma Aldrich) overnight at 4°C. Plates were washed 1x in phosphate-buffered saline, 

0.05% Tween-20 (PBST, Sigma Aldrich) and blocked in either 0.666% BSA in phosphate-

buffered saline (PBS) for 1 h at room temperature (RT) or StartingBlock (ThermoFisher) for <1 

min followed by two washes in PBST. Assay buffer was 0.1667% BSA in PBS. 100 ng of RBD 

was pre-incubated with experimental serum or saliva for 1 hr at 37°C in a volume of 50 µl before 

adding to the hACE2-coated plate for 1 h at 37°C. Unbound RBD proteins were removed with 3 

washes of PBST. Bound his-tagged RBD was detected with anti-His-HRP (BioLegend) followed 

by 3 washes of PBST followed by 2 washes of PBS.  

The assay was developed by the addition of 3,3',5,5'-tetramethylbenzidine 

(TMB)(BioLegend) and the reaction stopped with the addition of 50 µl stop buffer (BioLegend) 

or 1N H2SO4 (Sigma Aldrich). Absorbance was measured at 450 nm and 570 nm (background) 

with a µQuant microplate reader (BioTek). For determination of titers, sera were used with a 

twofold serial dilution as indicated. 

 

Cytokine release assays 

500 µl of freshly obtained, heparinized whole blood (diluted 1:1 in complete RPMI 

media, final volume 1 ml) was added to 1.5 ml externally threaded cryogenic vials (Nalgene) 

containing the following control and experimental conditions: DMSO (vehicle control, up to 4 

µl/ml), recombinant hACE2  (negative control for host cell proteins, 2 µg/ml)(GenScript or 

RayBiotech), Cell Activation Cocktail (CAC, 1:1,000)(BioLegend), CD3/CD28 (1 µg/ml and 5 

µg/ml, respectively)(BioLegend), RBD peptides (2 µg/ml)(JPT), recombinant S1. On the 

appropriate day, vials were centrifuged and supernatants collected for ELISA analysis of IFN-γ 

(BioLegend). PBMCs were isolated with Ficoll-Paque PLUS (Cytiva) and Leucosep tubes 

(Greiner) and assays were performed as above with 2x105 cells suspended in 200 µl complete 

RPMI for up to 6 d. 

 

Statistical analysis 

Statistical analysis was performed using GraphPad Prism 9 for macOS. All data 

presented are representative from 2 to 4 independent experiments.  
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Fig. S1. 

Negative third-party serology test results with Ortho VITROS Anti-SARS-CoV-2 ELISA. P001 

was enrolled in the UCSF/Oura Health Ltd “TemPredict” study (S1) and received this test and 

results as a trial participant (which was self-performed during the S1 protein study). 
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Fig. S2. 

P001 was seronegative for SARS-CoV-2 N protein throughout the study period. (A) PRECOVID 

(n = 4), COVID19 (n = 7), and P001 sera (D60, D75, D90) was tested in an NCP indirect ELISA 

(RayBiotech). All P001 sera were below cutoff. (B) Additional EUA-cleared NCP ELISA (GSD) 

with PRECOVID, COVID19 (n = 2), and P001-D60 sera produced similar results. 
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Fig. S3. 

Inhibition in the indirect sVNT did not appreciably correlate with ELISA levels of (A) S1 IgG (r 

= -0.2050), (B) RBD IgG (r = -0.2480), or (C) RBD IgM (r = 0.05078).  
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Fig. S4. 

Cytokine release assay was performed in isolated P001 PBMCs from D90 in complete RPMI 

media and mixed with the indicated conditions for 2 to 6 days. IFN-γ release was determined by 

sandwich ELISA from the supernatants. Detectible IFN-γ was observed in the S1 condition at 6 

days (cutoff = 0.0729). DMSO, dimethyl sulfoxide; ACE2, human recombinant ACE2 protein 

(negative control, 2 µg/ml); CAC, cell activation cocktail (positive control, 1:1,000); CD3/CD28 

(positive control, 1:1000/1:200, respectively); PEP, RBD peptides; S1 (recombinant S1 protein). 
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Fig. S5. 

Validation of the RBD sandwich ELISA with PRECOVID (n = 4) and COVID19 (n = 15) sera.  
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Table S1. 

PRECOVID patient demographics and test results.  
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Table S2. 

COVID19 patient demographics and test results. 
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