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Validation

Sample sizes for COVID-19 cohorts were not calculated based on statistical methods and were based on the number of subjects and samples
available from each study/cohort. Sample sizes for pre-pandemic controls were driven by statistical calculations for PIWAS analysis, and a
limit of at least 500 control samples has been established. We used 1,500 control samples given the availability of additional pre-pandemic
controls.

No data were excluded from these analyses.

Extensive internal validation for the SERA assay, including technical and biological variation, has been completed, including a precision study of
COVID-19 serum samples with respect to SARS-CoV-2 epitope enrichment. Additionally, every 96-well plate of samples processed for this
study contained healthy control run standards to assess and evaluate assay reproducibility and possible batch effects. The COVID-19
diagnostic panels developed in this study were trained on discovery cohorts and validated on independent testing cohorts (Table 1 of
manuscript). Other findings were not explicitly replicated.

Subject samples were stratified based on COVID-19 diagnosis and disease severity. COVID-19 diagnosis was determined by positive PCR test
and/or ELISA for SARS-CoV-2, and controls were restricted to samples collected prior to the SARS-CoV-2 outbreak (pre-pandemic). When
available, COVID-19 samples were stratified by disease severity. From the Yale cohort, cases were classified as mild if patients were not
hospitalized, moderate if hospitalized, and severe if on high-flow nasal canula, BiPAP or other non-invasive ventilation, intubated or died from
COVID-19. Fro the SBCH cohort, cases were classified as asymptomatic, mild/moderate if the subject had symptoms consistent with acutely ill
and ICU hospitalized. For the BioIVT cohort, samples were classified as mild or severe characterized by the commercial vendor and clinical
associates. For the BCA cohort, cases were identified from assumed healthy blood donors, later revealed to test positive for SARS-CoV-2 via
S1 ELISA, and therefore classified as mild disease. Samples were obtained and analyzed from multiple cohorts to reduce any cohort-
dependent effects.

At the time of sample acquisition, samples were designated with generic sample IDs and scientists were unaware of sample cohort status
during sample processing

The secondary antibody used for IgM antibody screening: Biotin-SP (long spacer) AffiniPure F(ab')2 Fragment Donkey Anti-Human
IgM, Fc5u fragment specific (min X Bov, Hrs Sr Prot) from Jackson ImmunoResearch, Code 709-066-0739, Lot: 147595. The antibody
was used at 1:100 final dilution.

The IgM secondary antibody is commercially available and validated by the manufacturer. Additionally, we have performed internal
quality control analysis with healthy control serum samples serving as run standards across biological and technical replicates to
validate secondary antibody performance in our assay.




