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Figure S1. Test of lysis buffers for the inactivated SARS-CoV-2 sample. Using 

the same capture antibody from the pair number 1 from Table S2 (NUN-S46; reagent 

number 14 Table S1), two detection antibodies (CABT-RMJ1 and NUN-S47; reagent 

number 13 and 15 Table S1) and four lysis buffers (1X PBST, Candor Lysis Buffer, LY-13, 

and Quidel Extraction Buffer) were tested against heat inactivated SARS-CoV-2 sample in 

all possible combinations. The combination of LY-13 and CABT-RMJ1 detection antibody 

resulted in the highest signal-to-noise ratio (SNR) (black arrow) in the CABT-RMJ1 

subgroup with the least variation. A single experiment with two technical replicates were 

performed. Error bars represent standard deviation from the technical replicates. 



2 

Figure S2. TSA on the protein microarrays. Streptavidin-HRP conjugates were 

used for TSA. The detection scheme to capture SARS-CoV-2 NP using TSA is shown in 

Figure 1d. TSA was performed to compare the fluorescence signals to those from 

streptavidin-fluorophore approach, shown in Figure 1c. The same concentration of the 

recombinant SARS-CoV-2 NP was tested for TSA and streptavidin-fluorophore approach. 

(a) Representative pad images between the TSA with Alexa Fluor 488 tyramide reagents

treated pad (left) and the streptavidin-Alexa Fluor 488 treated pad (right) are shown. The

two white lines indicate the location of the optimal anti-SARS-CoV-2 NP capture antibody 

(label 3) at different printing concentrations. Each label indicates the following reagents:

label 1- fiducials, label 2, 3, 5, and 6 - anti-SARS-CoV-2 NP capture antibodies (reagent

number 8, 14, 11, and 12 in Table S1, respectively), and label 4 - recombinant SARS-CoV-

2 NP. A single experiment with two different tyramide reagent incubation periods were

tested. (b) 10-minute incubation and (c) 2-minute incubation are shown. Two technical

replicates were performed for each condition. The 2-minute tyramide reagent incubation

resulted in the higher SNR ratio than the 10-minute incubation.

Figure S3. Negative SARS-CoV-2 clinical sample controls. A total of 5 negative 

clinical samples were tested on the protein microarrays. Normalized RFUs from each 

negative clinical sample were compared to the background (No Antigen) control. One-
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way ANOVA, followed by Tukey’s multiple comparison test, was performed for statistical 

analysis. The two data points (red circles) from the sample ID 19021 were excluded from 

the statistical analysis due to the high fluorescence background on the nitrocellulose pad. 

No statistical significance was observed between the negative clinical sample and the 

background (No Antigen) control. The sample ID 19040 was mainly used to calculate the 

thresholds to test RT-PCR-confirmed positive SARS-CoV-2 clinical samples on the protein 

microarray. For the sample ID 19014, 19021, 19022, and 19027, a single experiment with 

six technical replicates were performed. For the sample ID 19040 and the No Antigen 

control, at least three independent experiments were performed. p-values between the No 

Antigen control and the sample ID 19014, 19021, 19022, 19027, and 19040 are 0.7303, 0.2727, 

> 0.9999, 0.6912, and 0.9916, respectively.

Table S1. A list of antibodies and recombinant proteins used in this study for 

antigen detection. 

NA: not applicable. 

Table S2. Summary of SARS-CoV-2 antigen capture and detection antibody 

pairs to develop sandwich immunoassay on the protein microarray. 

NA: not applicable 

RBD: receptor binding domain 
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The protein microarray chips tested the pairs 4, 5, and 6 were imaged 

using Perkin Elmer’s ScanArray Express HT scanner. 

Table S3. Summary of clinically diagnosed RT-PCR positive samples.

Group 2 assays were tested on Thermo Fisher Applied Biosystems. 

Each clinical sample was tested by one of the two assays indicated in the RT-

qPCR Kits column. 

Table S4. Microarray assay precision against heat inactivated SARS-CoV-2 sample


