


2

nature
portfolio

|
rep

orting
sum

m
ary

April2023

Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender

Reporting on race, ethnicity, or
other socially relevant groupings

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
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Sample size

Data exclusions

Replication

Randomization

EPI_ISL_602626.1 (GISAID), OP090658 [https://www.ncbi.nlm.nih.gov/nuccore/OP090658] (GenBank). BA.1 (B.1.1.529.1), EPI_ISL_7886688, OP090659, [https://
www.ncbi.nlm.nih.gov/nuccore/OP090659]. BA.4, EPI_ISL_12268495.2, OP093374, [https://www.ncbi.nlm.nih.gov/nuccore/OP093374]. BA.5, EPI_ISL_12268493.2,
OP093373, [https://www.ncbi.nlm.nih.gov/nuccore/OP093373]. XBB.1.5, EPI_ISL_17506815, OR782922, [https://www.ncbi.nlm.nih.gov/nuccore/OR782922].
BA.2.86, EPI_ISL_18226980, OR775659, [https://www.ncbi.nlm.nih.gov/nuccore/OR775659]. Beta (B.1.351), EPI_ISL_678615, OR936719, [https://
www.ncbi.nlm.nih.gov/nuccore/OR936719]. Delta (B.1.617.2), EPI_ISL_3118687, OR936720, [https://www.ncbi.nlm.nih.gov/nuccore/OR936720]. 0027-D6,
EPI_ISL_15541746, OR936722, [https://www.ncbi.nlm.nih.gov/nuccore/OR936722]. 0027-D20, EPI_ISL_15541747, OR936723, [https://www.ncbi.nlm.nih.gov/
nuccore/OR936723]. 0027-D34, EPI_ISL_15541748, OR936751, [https://www.ncbi.nlm.nih.gov/nuccore/OR936751]. 0027-D71, EPI_ISL_15541749, OR936770,
[https://www.ncbi.nlm.nih.gov/nuccore/OR936770]. 0027-D106, EPI_ISL_15541750, OR936771, [https://www.ncbi.nlm.nih.gov/nuccore/OR936771]. 0027-D190,
EPI_ISL_2397313, OR936772, [https://www.ncbi.nlm.nih.gov/nuccore/OR936772]. 0096-D1, EPI_ISL_14666761, OR936774, [https://www.ncbi.nlm.nih.gov/
nuccore/OR936774]. 0096-D15, EPI_ISL_14666763. 0096-D32, EPI_ISL_13986492, OR936848, [https://www.ncbi.nlm.nih.gov/nuccore/OR936848]. 0096-D68,
EPI_ISL_18030390, OR939248, [https://www.ncbi.nlm.nih.gov/nuccore/OR939248]. 0096-D77, EPI_ISL_18030391, OR939249, [https://www.ncbi.nlm.nih.gov/
nuccore/OR939249]. 0096-D110, EPI_ISL_14666766. 0127-D10, EPI_ISL_16508746, OR939365, [https://www.ncbi.nlm.nih.gov/nuccore/OR939365]. 0127-D24,
EPI_ISL_16508747, OR939364, [https://www.ncbi.nlm.nih.gov/nuccore/OR939364]. 0127-D31, EPI_ISL_16508748, OR939446, [https://www.ncbi.nlm.nih.gov/
nuccore/OR939446]. 0127-D38, EPI_ISL_16508749, OR939591, [https://www.ncbi.nlm.nih.gov/nuccore/OR939591]. 0127-D54, EPI_ISL_18030392, OR939646,
[https://www.ncbi.nlm.nih.gov/nuccore/OR939646]. 0127-D68, EPI_ISL_16508751, OR939648, [https://www.ncbi.nlm.nih.gov/nuccore/OR939648]. 0127-D192,
EPI_ISL_14666773, OR939692, [https://www.ncbi.nlm.nih.gov/nuccore/OR939692]. 0255-D209, EPI_ISL_14599778, OR939724, [https://www.ncbi.nlm.nih.gov/
nuccore/OR939724]. 0255-D211, EPI_ISL_14599779, OR939726, [https://www.ncbi.nlm.nih.gov/nuccore/OR939726]. 0255-D219, EPI_ISL_14599780, OR939727,
[https://www.ncbi.nlm.nih.gov/nuccore/OR939727]. 0255-D237, EPI_ISL_13986497, OR939737, [https://www.ncbi.nlm.nih.gov/nuccore/OR939737]. 0209-D5,
EPI_ISL_18030393, OR939740, [https://www.ncbi.nlm.nih.gov/nuccore/OR939740]. 0209-D26, EPI_ISL_18030394, OR939739, [https://www.ncbi.nlm.nih.gov/
nuccore/OR939739]. 0209-D144, EPI_ISL_12970433, OR939741, [https://www.ncbi.nlm.nih.gov/nuccore/OR939741]. 0209-D159, EPI_ISL_14666777, OR939743,
[https://www.ncbi.nlm.nih.gov/nuccore/OR939743].

Sex and gender was not considered in the study design, how this is information is collected and is based on self report by
participants. Due to the nature of the pandemic, we did not select for sex/gender and used participant samples that were
available at the time of experiments that were within the inclusion criteria.

Participants enrolled in the study were based on the patient population presenting to hospitals and clinics in Durban, South
Africa.

Participant characteristics are listed in Table S1-S8

SARS-CoV-2 infected participants, blood samples were obtained from adults with PCR-confirmed SARS-CoV-2 infection who
were enrolled in a prospective cohort study approved by the Biomedical Research Ethics Committee at the University of
KwaZulu-Natal.

The Biomedical Research Ethics Committee at the University of KwaZulu-Natal approved the prospective cohort study.
(reference BREC/00001275/2020). Investigators were blinded to participant information. The Omicron/BA.1 virus was
isolated from residual swab used for diagnostic testing (Witwatersrand Human Research Ethics Committee). The
nasopharyngeal swab for isolation of the Omicron XBB.1.5 subvariant was collected after written informed consent as part of
the COVID-19 transmission and natural history in KwaZulu-Natal, South Africa: Epidemiological Investigation to Guide
Prevention and Clinical Care in the Centre for the AIDS Programme of Research in South Africa (CAPRISA) study and approved
by the Biomedical Research Ethics Committee at the University of KwaZulu–Natal (reference BREC/00001195/2020,
BREC/00003106/2021).

Samples size was not predetermined. We used samples available that met the inclusion/exclusion criteria

We did not exclude participants that met inclusion criteria

Repeated in independent experiments on different days in sets of paired experiments. For self neutralization, repeats were performed on the
same day, in the same experiment. Geometric mean of replicate samples was used. All repeat experiments were successful

Participants were allocated into groups based on their reported on HIV and vaccination status
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Materials & experimental systems
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Eukaryotic cell lines
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Commonly misidentified lines
(See ICLAC register)

Animals and other research organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in
Research

Laboratory animals

Wild animals

Reporting on sex

The study is an observational cohort study, investigators were blinded to participant data during data collection. De-identified data was made
available to investigators.

For virus neutralization assays, foci were stained with a rabbit anti-spike monoclonal antibody (BS-R2B12, GenScript A02058) at 0.5
g/mL and a secondary goat anti-rabbit HRP conjugated antibody (Abcam ab205718) was added at 1 g/mL . For the T-cell assays,
CD28 (clone 28.2) and CD49 (clone L25) (1 g/mL each; BD Biosciences) was used. Cells were stained with CD3 BV785 (OKT3,
Biolegend), CD4 PE-Cy7 (L200, BD Biosciences), CD8 BV510 (RPA-8, Biolegend) and IFN-g Alexa 700 (B27, BD Biosciences).

For the Luminex based isotyping of antibody responses, 50 L of 0.65 g phycoerythrin (PE) conjugated secondary detection
antibodies were added (Mouse-Anti Human IgM-PE (Southern Bioteck, cat no 9020-09), Goat Anti Human IgA-RPE (Bio-rad, Ref
205009) and total IgG (Goat Anti-Human IgG-fc (Invitrogen, 12-4998-82) was used.

BS-R2B12, GenScript A02058:

https://www.genscript.com/antibody/A02058-MonoRab_SARS_CoV_2_Spike_S1_Antibody_BS_R2B12_mAb_Rabbit.html

Abcam ab205718:

https://www.abcam.com/products/secondary-antibodies/goat-rabbit-igg-hl-hrp-ab205718.html

The H1299-E3 (H1299-ACE2, clone E3) cell line used in the live virus infections he H1299-E3 (H1299-ACE2, clone E3) cell line
was derived from H1299 as described in our previous work. H1299 was a gift fromM. Oren, originally obtained from ATCC,
(CRL-5803). HEK293 cells (CRL-1572) used to produce HIV were from ATCC. The RevCEM-GFP HIV infection reporter cell line
was obtained from the AIDS Research and Reference Reagent Program, National Institute of Allergy and Infectious Diseases,
National Institutes of Health from Y. Wu and J. Marsh. The cell line was subcloned (see description in ref.91) to increase the
maximum fraction of cells with GFP fluorescence upon HIV infection and clone B8 used for the assays.

Cell lines have not been authenticated.

The cell lines have been tested for mycoplasma contamination and are mycoplasma negative.

None

Golden Syrian hamster (Mesocricetus auratus), 4-5 weeks old were used in this study

No wild animals were used in this study

Sex was not considered in the study design and we used animals available for the experiment. n=30 hamsters (19 female, 11 male, 15
animals per experiment with 2 experiments performed) were used. 6 animals were used per infection condition




