


2

n
atu

re
research

|
rep

o
rtin

g
su

m
m

ary
A

p
ril2020

Data
Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A list of figures that have associated raw data
- A description of any restrictions on data availability
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Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

All data supporting the findings of this study are available within the main manuscript and the supplementary files or provided upon reasonable request. Raw data
corresponding to all the main and supplementary figures are included in the Source Data file. Source data are provided with this paper.

We recruited 101 individuals with SARS-CoV-2 infection and 8 individuals without SARS-CoV-2 infection. Sample sizes were based on the
maximum number of patient samples where days post-symptom onset and peak disease severity at the time of symptom onset were
available. Unexposed individual samples from pre-pandemic period were randomly selected to match the gender and age of individuals with
SARS-CoV-2 infection.

For ELISpot assays, if negative control wells had >40 SFU/10^6 peripheral blood mononuclear cells (PBMCs), the results were excluded from
analysis (Peng et al, Nat Immunol 2020).

For activation-induced marker (AIM) analysis, if the percentage of AIM+(OX40+CD137+)CD4+ or AIM+(CD69+CD137+)CD8+ T cells after
stimulation with SARS-CoV-2 overlapping peptide pools were equal or lower than AIM+ cells of corresponding DMSO controls, data were
excluded from phenotypic analysis (Grifoni et al, Cell 2020).

Experiments did not include replicates as all participants and their data are unique.

Participants were allocated based on the days post-symptom onset and peak disease severity at the time of symptom onset. Covariates
including age (mean 39; 19-96) and gender (male to female ratio = 56:44) did not differ significantly between experimental groups.

Investigators were blinded to the days post-symptom onset and peak disease severity during data collection of ELISpot, AIM, ELISA, multimer,
and intracellular staining (ICS) assays. For cell sorting and proliferation assays, investigators were blinded to the gender and age but not days
post-symptom onset to determine the long-term maintenance of SARS-CoV-2-TSCM cells.

ELISpot

Mabtech
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Validation

Anti-human IFN-! monoclonal coating antibody - 1-D1K - 3420-3-250 - RRID:AB_223578 (Dilution 1:1000)

Anti-human IFN-! monoclonal capture antibody, biotinylated - 7-B6-1 - 3420-6-250 - RRID:AB_907273 (Dilution 1:1000)

Flow cytometry

BD Biosciences

Anti-human CD107a - FITC - H4A3 - Cat#555800 - RRID:AB_11024655

Anti-human CD137 - APC - 4B4-1 - Cat#550890 - RRID:AB_398477

Anti-human CD137 - BV421 - 4B4-1 - Cat#564091 - RRID:AB_2722503

Anti-human CD14 - PE-CF594 - M"P9 - Cat#562335 - RRID:AB_11153663

Anti-human CD154 - APC - TRAP1 - Cat#555702 - RRID:AB_398610

Anti-human CD19 - PE-CF594 - HIB19 - Cat#562294 - RRID:AB_11154408

Anti-human CD27 - BV510 - L128 - Cat#563092 - RRID:AB_2313577

Anti-human CD3 - BV510 - UCHT1 - Cat#563109 - RRID:AB_2732053

Anti-human CD3 - BV786 - UCHT1 - Cat#565491 - RRID:AB_2739260

Anti-human CD4 - BV605 - RPA-T4 - Cat#562658 - RRID:AB_2744420

Anti-human CD4 - FITC - RPA-T4 - Cat#555346 - RRID:AB_395751

Anti-human CD4 - PerCP™Cy5.5 - RPA-T4 - Cat#560650 - RRID:AB_1727476

Anti-human CD45RO - BB515 - UCHL1 - Cat#564529 - RRID:AB_2744408

Anti-human CD69 - PE-Cy7 - FN50 - Cat#557745 - RRID:AB_396851

Anti-human CD8 - APC-Cy7 - SK1 - Cat#560179 - RRID:AB_1645481

Anti-human CD8 - BV605 - SK1 - Cat#564116 - RRID:AB_2869551

Anti-human CD8 - BV711 - RPA-T8 - Cat#563677 - RRID:AB_2744463

Anti-human CD95 - PE - DX2 - Cat#555674 - RRID:AB_396027

Anti-human IFN-! - PE-Cy7 - 4S.B3 - Cat#557844 - RRID:AB_396894

Anti-human IL-2 - APC - MQ1-17H12 - Cat#554567 - RRID:AB_398571

Anti-human Ki-67 - BV786 - B56 - Cat#563756 - RRID:AB_2732007

Anti-human TNF - AF700 - Mab11 - Cat#557996 - RRID:AB_396978

BioLegend

Anti-human CCR7 - PerCP™Cy5.5 - G043H7 - Cat#353220 - RRID:AB_10916121

Anti-human CD137 - PE - 4B4-1 - Cat#309804 - RRID:AB_314783

Anti-human CD3 - APC - HIT3a - Cat#300312 - RRID:AB_314048

Anti-human CD45RA - APC-Cy7 - HI100 - Cat#304128 - RRID:AB_10708880

Anti-human CD8 - FITC - RPA-T8 - Cat#301050 - RRID:AB_2562055

Anti-human OX40 - BV421 - Ber-ACT35 - Cat#350014 - RRID:AB_2564184

Anti-human PD-1 - BV421 - EH12.2H7 - Cat#329920 - RRID:AB_10960742

Invitrogen

Anti-human TIGIT - PE-Cy7 - MBSA43 - Cat#25-9500-42 - RRID:AB_2573548

Immudex

Anti-human GILGFVFTL (IAV MP58) HLA-A*0201 Dextramer - APC - NA - Cat#WB2161 - N/A

Anti-human NLVPMVATV (CMV pp65495) HLA-A*0201 Dextramer - APC - NA - Cat#WB2132 - N/A

Proimmune

Anti-human YLQPRTFLL (SARS-CoV-2 S269) HLA-A*0201 Pentamer - APC - NA - Cat#4339 - N/A

ELISpot

Mabtech

Anti-human IFN-! mAb - https://www.mabtech.com/products/anti-human-ifn-gamma-antibody-1-d1k-purified-3420-3

Anti-human IFN-! mAb, biotinylated - https://www.mabtech.com/products/anti-human-ifn-gamma-antibody-7-b6-1-
biotinylated-3420-6

Flow cytometry

BD Biosciences

Anti-human CD107a - FITC - https://www.bdbiosciences.com/kr/applications/research/intracellular-flow/intracellular-antibodies-and-
isotype-controls/anti-human-antibodies/fitc-mouse-anti-human-cd107a-h4a3/p/555800

Anti-human CD137 - APC - https://www.bdbiosciences.com/kr/applications/research/t-cell-immunology/regulatory-t-cells/surface-
markers/human/apc-mouse-anti-human-cd137-4b4-1/p/550890

Anti-human CD137 - BV421 - https://www.bdbiosciences.com/kr/reagents/research/antibodies-buffers/immunology-reagents/anti-
human-antibodies/cell-surface-antigens/bv421-mouse-anti-human-cd137-4b4-1/p/564091

Anti-human CD14 - PE-CF594 - https://www.bdbiosciences.com/kr/applications/research/stem-cell-research/hematopoietic-stem-
cell-markers/human/negative-markers/pe-cf594-mouse-anti-human-cd14-mp9-also-known-as-mp-9/p/562335

Anti-human CD154 - APC - https://www.bdbiosciences.com/kr/applications/research/t-cell-immunology/regulatory-t-cells/surface-
markers/human/apc-mouse-anti-human-cd154-trap1-also-known-as-trap-1/p/555702
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Anti-human CD19 - PE-CF594 - https://www.bdbiosciences.com/kr/applications/research/clinical-research/oncology-research/blood-
cell-disorders/surface-markers/human/pe-cf594-mouse-anti-human-cd19-hib19/p/562294

Anti-human CD27 - BV510 - https://www.bdbiosciences.com/kr/applications/research/clinical-research/oncology-research/blood-
cell-disorders/surface-markers/human/bv510-mouse-anti-human-cd27-l128/p/563092

Anti-human CD3 - BV510 - https://www.bdbiosciences.com/us/applications/research/t-cell-immunology/th-1-cells/surface-markers/
human/bv510-mouse-anti-human-cd3-ucht1-also-known-as-ucht-1-ucht-1/p/563109

Anti-human CD3 - BV786 - https://www.bdbiosciences.com/kr/reagents/research/antibodies-buffers/immunology-reagents/anti-
human-antibodies/cell-surface-antigens/bv786-mouse-anti-human-cd3-ucht1-also-known-as-ucht-1-ucht-1/p/565491

Anti-human CD4 - BV605 - https://www.bdbiosciences.com/kr/applications/research/t-cell-immunology/th-1-cells/surface-markers/
human/bv605-mouse-anti-human-cd4-rpa-t4/p/562658

Anti-human CD4 - FITC - https://www.bdbiosciences.com/kr/applications/research/t-cell-immunology/th-1-cells/surface-markers/
human/fitc-mouse-anti-human-cd4-rpa-t4/p/555346

Anti-human CD4 - PerCP™Cy5.5 - https://www.bdbiosciences.com/kr/applications/research/stem-cell-research/hematopoietic-stem-
cell-markers/human/negative-markers/percp-cy55-mouse-anti-human-cd4-rpa-t4/p/560650

Anti-human CD45RO - BB515 - https://www.bdbiosciences.com/kr/applications/research/t-cell-immunology/regulatory-t-cells/
surface-markers/human/bb515-mouse-anti-human-cd45ro-uchl1/p/564529

Anti-human CD69 - PE-Cy7 - https://www.bdbiosciences.com/kr/applications/research/t-cell-immunology/regulatory-t-cells/surface-
markers/human/pe-cy7-mouse-anti-human-cd69-fn50-also-known-as-fn-50/p/557745

Anti-human CD8 - APC-Cy7 - https://www.bdbiosciences.com/kr/reagents/research/antibodies-buffers/immunology-reagents/anti-
human-antibodies/cell-surface-antigens/apc-h7-mouse-anti-human-cd8-sk1/p/560179

Anti-human CD8 - BV605 - https://www.bdbiosciences.com/kr/reagents/research/antibodies-buffers/immunology-reagents/anti-
human-antibodies/cell-surface-antigens/bv605-mouse-anti-human-cd8-sk1/p/564116

Anti-human CD8 - BV711 - https://www.bdbiosciences.com/kr/reagents/research/antibodies-buffers/immunology-reagents/anti-
human-antibodies/cell-surface-antigens/bv711-mouse-anti-human-cd8-rpa-t8/p/563677

Anti-human CD95 - PE - https://www.bdbiosciences.com/eu/applications/research/t-cell-immunology/regulatory-t-cells/surface-
markers/human/pe-mouse-anti-human-cd95-dx2/p/555674

Anti-human IFN! - PE-Cy7 - https://www.bdbiosciences.com/kr/applications/research/t-cell-immunology/th-1-cells/intracellular-
markers/cytokines-and-chemokines/human/pe-cy7-mouse-anti-human-ifn--4sb3/p/557844

Anti-human IL-2 - APC - https://www.bdbiosciences.com/kr/applications/research/t-cell-immunology/th-1-cells/intracellular-
markers/cytokines-and-chemokines/human/apc-rat-anti-human-il-2-mq1-17h12/p/554567

Anti-human Ki-67 - BV786 - https://www.bdbiosciences.com/kr/applications/research/intracellular-flow/intracellular-antibodies-and-
isotype-controls/anti-human-antibodies/bv786-mouse-anti-ki-67-b56/p/563756

Anti-human TNF - AF700 - https://www.bdbiosciences.com/us/applications/research/t-cell-immunology/th-1-cells/intracellular-
markers/cytokines-and-chemokines/human/alexa-fluor-700-mouse-anti-human-tnf-mab11/p/557996

BioLegend

Anti-human CCR7 - PerCP™Cy5.5 - https://www.biolegend.com/en-us/products/percp-cyanine5-5-anti-human-cd197-ccr7-
antibody-7539

Anti-human CD137 - PE - https://www.biolegend.com/en-us/products/pe-anti-human-cd137-4-1bb-antibody-1510

Anti-human CD3 - APC - https://www.biolegend.com/en-us/products/apc-anti-human-cd3-antibody-749

Anti-human CD45RA - APC-Cy7 - https://www.biolegend.com/en-us/products/apc-cyanine7-anti-human-cd45ra-antibody-7056

Anti-human CD8 - FITC - https://www.biolegend.com/en-us/products/fitc-anti-human-cd8a-antibody-834

Anti-human OX40 - BV421 - https://www.biolegend.com/en-us/products/brilliant-violet-421-anti-human-cd134-ox40-antibody-7335

Anti-human PD-1 - BV421 - https://www.biolegend.com/en-us/products/brilliant-violet-421-anti-human-cd279-pd-1-antibody-7191

Invitrogen

Anti-human TIGIT - PE-Cy7 - https://www.thermofisher.com/antibody/product/TIGIT-Antibody-clone-MBSA43-
Monoclonal/25-9500-42

Immudex

Anti-human GILGFVFTL (IAV MP58) HLA-A*0201 Dextramer - https://www.iedb.org/epitope/20354

Anti-human NLVPMVATV (CMV pp65495) HLA-A*0201 Dextramer - https://www.iedb.org/epitope/44920

Proimmune

Anti-human YLQPRTFLL (SARS-CoV-2 S269) HLA-A*0201 Pentamer -
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