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Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.
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Validation

No sample size calculations were performed. This study developed and was developed ad hoc as the UK vaccination programme for
healthcare workers was commenced in our University hospitals. Concomitantly, the emerging variants of concern were recognised.
Accordingly we recruited any consenting HCWs where resources allowed. We recruited HCW who had recieved one and two doses (n=11 and
25 respectively, 11 overlapped the groups). We aimed to study the impact of VOC on antibody and T cell responses after vaccination and
wanted to compare it to those with natural infection. HCWs with previous infection had been recruited as part of a cohort study. 77 of these
samples (12 asymptomatic and 65 mild infection samples) were used. Again these numbers were not based on power calucation, rather
sample availability. 13 unvaccinated participants were used as controls for T cell studies, 4 for neutralizing antibody study controls and 103
pre-pandemic samples used as controls for the MSD assays. The control sample numbers were not based on power calculations but resource
availability, and assay and time constraints. The purpose was to generate immunological insights as resources allowed. These sample numbers
are not uncommon for human adaptive immune studies

All vaccinated subjects who were recruited were included. 1 vaccinated HCWs t cell results was excluded due to failure of quality controls. All
controls run on assays were used in results.

Standardised ELISpot assays were run in triplicate for background and spike peptides and duplicates for all others to allow cell preservation.
DMSO control with matching percent DMSO was also used in all assays to account for DMSO content in peptide pools. MSD ACE2 inhibition
assay was run in monoplicate. MSD serology assay was run in monoplicate (convalescent samples) or duplicates (vaccinee samples). MNA
tests were performed in quadruplicate for all samples. Each plate contained serum-free controls for normalization of results. Where
multiplicates were run, all were successful.

We performed no randomisation. Samples were selected based on vaccine history and convalescence.

Blinding was not possible or relevant for this study looking at the impact of VOC on antibody and T cell responses to spike protein.

anti-IgG SULFO-TAG (cat. no: R32AJ-1: Meso Scale Diagnostics, Rockville, MD USA) for the MSD serology assay, Used as part of the
MSD V-PLEX COVID-19 Coronavirus Panel 3 (IgG) Kit (cat. no. K15399U). GZ-4 antihuman IFN-! (Mabtech, AB, Sweden) was used to
coat ELISpot plate, anti-IFN-! biotinylated mAb (7-B6-1-biotin, Mabtech) as secondary antibody. FI 3A, GR 12C, FD 11A, EY-2A and
EY-6A were isolated in Alain Townsend’s lab and steps are described in Huang, et al. (2020). Plasmablast-derived antibody response
to acute SARS-CoV-2. Plos Pathogen (2021). C121 was derived by gene synthesis (GeneArt) from the published sequence in Robbiani
et al. Convergent antibody responses to SARS-CoV-2 in convalescent individuals. Nature 584, 437–442 (2020) S309 was derived by
gene synthesis (GeneArt) from the published sequence in Pinto, D. et al. Cross-neutralization of SARS-CoV-2 by a human monoclonal
SARS-CoV antibody. Nature 583, 290–295 (2020). Goat Anti-Human IgG (Fc-specific)"Peroxidase Sigm-Aldrich, Germany (cat. no.
A0170-1ML). National Institute for Biological Standards and Control (NIBSC) 20/130 reference plasma was obtained from the NIBSC,
UK. It is human plasma from a donor recovered from COVID-19.Flow Cytometry antibodies used to develop monoclonal antibodies –
as previously reported and not specifically performed again for this study: Pacific Blue anti-CD3 (clone UCHT1, cat. no. 558117, 420
BD), fluorescein isothiocyanate anti-CD19 (clone HIB19, cat. no. 555412, BD), 421 phycoerythrin-Cy7 anti-CD27 (clone M-T271, cat.
no. 560609, BD), 422 allophycocyanin-H7 anti-CD20 (clone L27, cat. no. 641396, BD), phycoerythrin423 Cy5 anti-CD38 (clone HIT2,
cat. no. 555461, BD) and phycoerythrin anti-human IgG (clone G18-145, cat. no. 555787, BD).

All antibodies used were tested with appropriate negative and positive control sample. Links below to manufacturer pages with
statements where given and/or original papers where antibodies used are first described.

Manufacturer pages with statements and or original papers where antibodies first described:

https://www.mesoscale.com/products/anti-human-antibody-goat-sulfo-tag-labeled-r32aj/

https://www.mesoscale.com/en/products/v-plex-covid-19-coronavirus-panel-3-igg-kit-5-pl-k15399u/




