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Antibodies
Antibodies used

The authors declare that all data supporting the findings of this study are available within the paper and its supplementary information files. For epitope prediction
of Spike (6VSB DOI 10.2210/pdb6VSB/pdb) and Nucleocapsid (7SD4_1 10.2210/pdb7SD4/pdb) proteins, we used The Immune Epitope Database (IEDB). For the
needle plot, we used Spike and Nucleocapsid amino acid sequences recovered from the alignment of the reference genomes of Alpha (MZ344997 https://
www.ncbi.nlm.nih.gov/nuccore/MZ344997.1/), Beta (MW598419.1 https://www.ncbi.nlm.nih.gov/nuccore/MW598419.1/), Delta (MZ359831.1 https://
www.ncbi.nlm.nih.gov/nuccore/MZ359831.1), Gamma (MZ169911.1 https://www.ncbi.nlm.nih.gov/nuccore/MZ169911.1/), Omicron BA.1 (OL672836.1 https://
www.ncbi.nlm.nih.gov/nuccore/OL672836.1/), Omicron BA.2 (PRJNA784038 https://www.ncbi.nlm.nih.gov/bioproject/PRJNA784038) and the original lineage (B1 –
Wuhan – EPI_ISL_402123 https://www.epicov.org/epi3/frontend#4c5e54). Source data for figs 1f,g; 2b-p; 3a-f; 4a-g; 5a-c; 6a-e,g-o; 7a-h; 8a-d are provided with the
paper. If any more information is needed, data are available from the corresponding author upon reasonable request.

The group sizes for experiments with mice, hamsters and human samples were determined by power calculations statistical analysis.

No data were excluded from the analysis.

The experiments were repeated at least twice, if the statistical significance was P<0.05. All attempts at replication were successful.

In mice, hamsters and human experiments we used age and sex-matched individual in the control groups.

Except for the histopathology description that was performed by two independent observers, we didn't find the need for blinding analysis in
the other experiments because data was objective and phenotypes were very distinct.

- Anti-Mouse CD3 PerCP-Cy5.5 (BD, clone 145-2C11, Cat 551163, Lot 2209995)

- Anti-Mouse CD4 Alexa Fluor 700 (Invitrogen, clone KG1.5, Cat 56-0041-82, Lot 2012530)

- Anti-Mouse CD8 APC/Cy7 (Biolegend, clone 53-6.7, Cat 100714, Lot B217172)

- Anti-Mouse CD44 APC (Invitrogen, clone IM7, Cat 17-0441-82, Lot 2023951)

- Anti-Mouse IFNg APC (BD, clone XMG1.2, Cat 554413, Lot 65626)

- Anti-Mouse CD11b APC-Cy7 (M1/70, Biolegend)
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Validation

- Anti-Mouse CD11c PE-Cy7 (N418, Biolegend)

- Anti-Mouse Ly6C PERCP (HK1.4, Biolegend)

- Anti-Mouse MHC-II FITC (M5/11.15.2, Biolegend)

- Anti-Mouse Ly6G APC (1A8, Biolegend)

- Anti-Mouse CD3 FITC (145-2C11, Biolegend)

- Anti-Mouse CD4 APC-Cy7 (GK1.5, BD)

- Anti-Mouse CD8 PERCP (53-6.7, Biolegend)

- Anti-Mouse CD69 PE (H1.2F3, Biolegend)

- Anti-Mouse CD103 BV421 (2E7, Biolegend)

- Anti-Mouse IFN-g APC (XMG1.2, Biolegend)

- Anti-Mouse TNF PE-Cy7 (MP6-XT22, Biolegend)

- Goat Anti-Mouse IgG-HRP (SouthernBiotech, Cat 1030-05, Lot B1411-PD01B)

- Goat Anti-Mouse IgG1-HRP (SouthernBiotech, Cat 1070-05, Lot J6908-T229B)

- Goat Anti-Mouse IgG2c-HRP (SouthernBiotech, Cat 1079-05, Lot D6603-X619)

- Goat Anti-Hamster IgG(H+L)-HRP (SouthernBiotech, Cat 6060-05, Lot I4711-Z990B)

- Goat Anti-Mouse IgG (H + L) Alexa Fluor 594 (Invitrogen, Cat A11032, Lot 1887003)

- Anti-Human CD4 BV605 (RPA-T4, BD),

- Anti-Human CD8 AlexaFluor700 (SK1, Biolegend)

- Anti-Human CD45RO BV786 (UCHL1, BD)

- Anti-Human CD27 APC-Cy7 (O323, Biolegend)

- Anti-Human IFN- PE-Cy7 (4S.B3, eBioscience)

- Anti-Human CD3 FITC (UCHT1, BD)

- Anti-Human CD69 BV421 (FN50, Biolegend)

- Anti-Human TNF APC (Mab11, eBioscience)

- Anti-Human HRP FAPON

Polyclonal antibodies anti-N and anti-RBD used in WB were sera from rabbits immunized with either N or RBD, respectively. All the
other antibodies were commercial and validated by the manufacturer. The antibodies for flow cytometry have been tested for mouse
splenocytes and were properly titrated before the experiments. The dilutions of antibodies used for WB, ELISA and IFA were
recommended by the manufacturer and optimized in our experiments.

-Goat Anti-Mouse IgG-HRP (SouthernBiotech):

Specificity: Reacts with the heavy chains of mouse IgG1, IgG2a, IgG2b, IgG2c, and IgG3

Source: Pooled antisera from goats hyperimmunized with mouse IgG

Cross Adsorption: Mouse IgM and IgA; human immunoglobulins and pooled sera; may react with immunoglobulins from

other species

Purification: Affinity chromatography on mouse IgG covalently linked to agarose

Applications: ELISA, FLISA, FC

Working dilutions (ELISA): 1:4,000 - 1:8,000

- Goat Anti-Mouse IgG1-HRP (SouthernBiotech):

Specificity: Reacts with the heavy chain of mouse IgG1

Source: Pooled antisera from goats hyperimmunized with mouse IgG1

Cross Adsorption: Mouse IgG2a, IgG2b, IgG3, IgM, and IgA; human immunoglobulins and pooled sera; may react with

immunoglobulins from other species

Purification: Affinity chromatography on mouse IgG1 covalently linked to agarose

Applications: ELISA, FLISA, FC

Working dilutions (ELISA): 1:4,000 - 1:8,000

- Goat Anti-Mouse IgG2c-HRP (SouthernBiotech)

Specificity: Reacts with the heavy chain of C57BL/6 mouse IgG2c

Source: Pooled antisera from goats hyperimmunized with mouse IgG2c

Cross Adsorption: Mouse IgG1, IgG2a, IgG2b, IgG3, IgM, and IgA; may react with immunoglobulins from other species

Purification: Affinity chromatography on mouse IgG2c covalently linked to agarose

Applications: ELISA, FLISA

Working dilutions (ELISA): 1:4,000 - 1:8,000

- Goat Anti-Hamster IgG(H+L)-HRP (SouthernBiotech)

Specificity: Reacts with the heavy and light chains of hamster IgG; may only react with Syrian hamster IgG

Source: Pooled antisera from goats hyperimmunized with hamster IgG

Cross Adsorption: None; may react with immunoglobulins from other species and the light chains of other hamster

immunoglobulins

Purification: Affinity chromatography on hamster IgG covalently linked to agarose

Applications: ELISA, FLISA

Working dilutions (ELISA): 1:4,000 - 1:8,000
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Methodology

Sample preparation

Vero E6 cells (ATCC CRL-1586)

Cells were low passage cells from ATCC, which authenticates them. Cell morphology and growth was consistent with Vero-E6.

Cells were frequently tested for mycoplasma contamination and were negative.

None.

- Female C57BL/6 mice, 6-10 weeks old

- Male and female K18-hACE2 mice, 6-10 weeks old

- Female Golden Syrian Hamsters, 6-10 weeks old

The study did not involve wild animals.

The study did not include samples collected from the field.

The protocols for animal experiments were approved by Fundação Oswaldo Cruz and Universidade Federal de São Paulo Ethics.
Commission on Animal Use (CEUA) LW 25/20 and 105/2020, respectively.

Population characteristics are detailed in table 1. Included subjects were older than 18 years of age and no older than 70
years of both sexes. In Brazil there is a great diversity in genetic origin including African Americans, Asians, South American
Indians, Mestizos and Caucasians of European origin, thus our cohort was representative of such diversity. Participants
included did not reported any health condition or current treatment considered as a potential bias. We did not anticipate any
biases influencing the cohort composition.

All participants were invited to answer a questionnaire and donate blood based on inclusion criteria of each category.
Vaccinated participants had complete vaccination with Coronavac within 60 days after booster. Unvaccinated healthy donors
(HD) where RT-PCR and antibody test negative, and reported never having had COVID-19. They have not received any vaccine
or displayed respiratory symptoms up to 30 days before sampling. Convalescents were unvaccinated before infection and
diagnosed by RT-PCR. Potential bias includes gender distribution, since all vaccinated volunteers were health workers that
have a higher representation of females. It is also important to notice that all vaccinated volunteers were health workers,
whereas HD and convalescent included both health workers and non-health workers. Nevertheless, we believe these
potential biases have none or minor effect on results and do not impact on our conclusions.

This study was performed under protocols reviewed and approved by the Ethical Committees on Human Experimentation
from Fundação Hospitalar do Estado de Minas Gerais (FHEMIG) - CAAE: 43335821.4.0000.5119.

Human: PBMCs from healthy donors, convalescents or Coronavac-vaccinated donors were thawed in RPMI 1640 (Sigma-




