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study is available on Github at DOI: 10.5281/zenodo.5158655.

Sample size was determined based on sample availability and biosafety level 3 laboratory throughput; they were designed to exceed existing
studies utilizing similar methods (DOI: 10.1056/NEJMc2102017).

FRNT50 measurements of patient sera on individual viruses were excluded based on pre-established criteria. FRNT50 values were calculated
for each replicate separately, and when a sample had replicates with more than 4-fold difference, it was excluded.

One sample was excluded based on the above criteria. All other attempts at replication were successful.

Experimental groups were assigned based on vaccination status (for the vaccination cohort) or previous infection status (for the convalescent
cohort). Samples were selected from a larger cohort to maintain equal sex and age distributions between experimental and control groups.
Further details of inclusion criteria can be found in the methods section.

Investigators were blinded from sample demographic data during laboratory experiments and data analysis until completion of FRNT50 and
EC50 calculations.

anti-human GOXHU IgG/A/M HRP [Invitrogen, Cat#A18847, lot:69-154-042020]; anti-Llama HRP [Novus, #NB7242, Lot: P20]; anti-
SARS-CoV-2 spike RBD alpaca serum was generated by three repeated boosts of an alpaca with recombinant SARS-CoV-2 spike
protein.

anti-human GOXHU IgG/A/M HRP [Invitrogen, Cat#A18847, lot:69-154-042020] was validated by the manufacturer for use in ELISA,
and we evaluated its performance with positive and negative control samples in our ELISA. Use of this antibody for this assay has
been previously published (DOI:10.1001/jama.2021.11656).

anti-Llama HRP [Novus, #NB7242, Lot: P20] was validated by the manufacturer for use in immunocytochemistry, and we determined
the optimal concentration for our focus forming assay (supplemental figure S5). Use of this antibody for this assay has been
previously published (DOI:10.1001/jama.2021.11656).

The anti-SARS-CoV-2 spike RBD alpaca serum was validated by immunofluorescence, western blot, and neutralization experiments in
a previously published report (DOI:10.1016/j.celrep.2021.108737). Use of this polyclonal serum for this assay has been previously
published (DOI:10.1001/jama.2021.11656).




