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Validation

No sample-size calculations were performed. Based on tissue availability, sample size was determined to be adequate based on the
magnitude and consistency of measurable differences between groups.

Samples from adult patients diagnosed with acute COVID-19 defined by symptomatology and/or clinical findings and confirmed by positive
reverse-transcriptase polymerase chain reaction (RT-PCR) for SARS-CoV-2, obtained between 7 and 16 days after symptoms onset, were
included in the study. No data exclusion were applied.

Replication was not applied to the study due to sample limitation.

Normal donors were included as controls to each experimental batch analyses. According to disease severity patients, at the discretion of the
treating physician, patients were classified in three groups:

a) Patients with severe disease: individuals with radiologically confirmed pneumonia that required hospitalization and had acute respiratory
failure and/or analytical parameters of severity and/or extensive radiological involvement.

b) Patients with mild disease: individuals with radiologically confirmed pneumonia that required hospital admission but without criteria of
severity.

c) Non-hospitalized patients: individuals without pneumonia and with pauci-asymptomatic disease that did not require hospitalization and
managed on an outpatient clinic.

Investigators were blinded to group allocation both during data collection as well for studies involving lung and blood samples.

Anti-CD107a (PE-Cy5, BD Biosciences, Cat# 555802, clone H4A3), anti-CD3 (Per-CP, BD Biosciences, Cat# 340663, clone SK7), anti-CD4
(BV605, BD Biosciences, Cat# 562658, clone RPA-T4), anti-CD56 (FITC, BD Biosciences, Cat# 562794, clone B159), anti-Caspase-3
(AF647, BD Biosciences, Cat# 560626, clone C92-605), anti-Bcl-2 (BV421, Biolegend, Cat# 658709, clone 100), anti-IL-4 (PE-Cy7,
eBioscience, Cat# 25-7049-82, clone 8D4-8), anti-IL-10 (PE, BD Biosciences, Cat# 559330, clone JES3-19F1), anti-IFNg (AF700,
Invitrogen, Cat# MHCIFG29, clone B27), anti-CD103 (FITC, Biolegend, Cat# 350204, clone Ber-ACT8), anti-CD69 (PE-CF594, BD
Biosciences, Cat# 562617, clone FN50), anti-CD40 (APC-Cy7, Biolegend, Cat# 313017, clone HB14), anti-CD8 (APC, BD Biosciences,
Cat# 561952, clone RPA-T8), anti-CD3 (BV650, BD Biosciences, Cat# 563851, clone UCHT1), anti-CD45 (BV605, BD Biosciences, Cat#
564047, clone HI30), anti-T-bet (BV421, Biolegend, Cat# 644815, clone 4B10), anti-CD197 (CCR7, PE-CF594, BD Biosciences,
Cat#562381, clone 150503) and anti-CD186 (CXCR3, Biolegend, Cat#353730, clone G025H7).

All antibodies have been tested for reactivity against the appropiate species on the specification sheets on the providers' websites or
in published articles.

According to the manufacturer's website, anti-CD107a (clone H4A3) antibody (BD Biosciences, Cat#555802) has been routinely
tested on the fixed and permeabilized Jurkat cells by flow cytometry with Cytofix/Cytoperm (Cat. No. 554714) for fixation and
permeabilization. This antibody was previously validated in Chen JW et al., 1988, J Biol Chem.

According to the manufacturer's website, anti-CD3 (clone SK7) antibody (BD Biosciences, Cat# 562658) is intended for in vitro
diagnostic use in the identification of cells expressing the CD3 antigen, using a BD FACS™ brand flow cytometer. This antibody was
previously validated in van Dongen JJM et al., 1988, Blood.

According to the manufacturer’s website, anti-CD4 (clone RPA-T4) antibody (BD Biosciences, Cat# 562658) is suitable for flow
cytometry. Flow cytometric analysis of CD4 expression on human peripheral blood lymphocytes is provided on the website.

According to the manufacturer’s website, anti-CD56 (clone B159) antibody (BD Biosciences, Cat# 562794) is suitable for flow
cytometry. Flow cytometric analysis of CD56 expression on human peripheral lymphocytes is provided on the website.

According to the manufacturer’s website, anti-Caspase-3 (clone C92-605) antibody (BD Biosciences, Cat# 560626) is suitable for
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intracellular staining in flow cytometry. Flow cytometric analysis of apoptotic and non-apoptotic populations for active caspase-3 in
Jurkat cells is provided on the website.

According to the manufacturer’s website, anti-Bcl-2 (clone 100) antibody (Biolegend, Cat# 658709) is suitable for intracellular
immunofluorescent staining with flow cytometric analysis. Flow cytometric analysis of Bcl-2 expression on human peripheral blood
lymphocytes is provided on the website.

According to the manufacturer’s website, anti-IL-4 (clone 8D4-8) antibody (eBioscience, Cat# 25-7049-82) is suitable for flow
cytometry. Flow cytometric analysis of IL-4 expression on human peripheral cells is provided on the website.

According to the manufacturer’s website, anti-IL-10 (clone JES3-19F1) antibody (BD Biosciences, Cat# 559330) has been routinely
tested on fixed and permeabilized human peripheral blood lymphocytes by flow cytometry. Flow cytometric analysis of IL-10
expression by stimulated CD14+ human monocytes is provided on the website.

According to the manufacturer’s website, anti-IFNg (clone B27) antibody (Invitrogen, Cat# MHCIFG29) is suitable for flow cytometry.
This antibody was previosly validated by Demers KR et al., 2016, PLos pathogens.

According to the manufacturer’s website, anti-CD103 (clone Ber-ACT8) antibody (Biolegend, Cat# 350204) is quality control tested by
immunofluorescent staining with flow cytometric analysis. Flow cytometric analysis of CD103 expression in human peripheral blood
mononuclear cells is provided on the website.

According to the manufacturer’s website, anti-CD69 (clone FN50) antibody (BD Biosciences, Cat#562617) is suitable for flow
cytometry. Flow cytometric analysis of CD69 expression by stimulated peripheral blood mononuclear cells is provided on the website.

According to the manufacturer’s website, anti-CD40 (clone HB14) antibody (Biolegend, Cat#313017) is quality control tested by
immunofluorescent staining with flow cytometric analysis. Flow cytometric analysis of CD40 expression in human peripheral blood
lymphocytes is provided on the website.

According to the manufacturer’s website, anti-CD8 (clone RPA-T8) antibody (BD Biosciences, Cat#561952) is routinely tested for flow
cytometry. Flow cytometric analysis of CD8 expression on human peripheral blood lymphocytes is provided on the website.

According to the manufacturer’s website, anti-CD3 (clone UCHT1) antibody (BD Biosciences, Cat#563851) is routinely tested for flow
cytometry. Flow cytometric analysis of CD3 expression on human peripheral blood lymphocytes is provided on the website.

According to the manufacturer’s website, anti-CD45 (clone HI30) antibody (BD Biosciences, Cat#564047) is routinely tested for flow
cytometry. Flow cytometric analysis of CD45 expression on human peripheral blood lymphocytes is provided on the website.

According to the manufacturer’s website, anti-T-bet (clone 4B10) antibody (Biolegend, Cat# 644815) is quality tested for intracellular
immunofluorescent staining with flow cytometric analysis. Flow cytometric analysis of T-bet expression on human peripheral blood
lymphocytes is provided on the website.

According to the manufacturer’s website, anti-CD197 (CCR7, clone 150503) antibody (BD Biosciences, Cat# 562381) is routinely
tested for flow cytometry. Flow cytometric analysis of CD197 (CCR7) expression on human peripheral blood lymphocytes is provided
on the website.

According to the manufacturer’s website, anti-CD186 (CXCR3, clone G025H7) antibody (Biolegend, Cat# 353730) is quality tested by
immunofluorescent staining with flow cytometric analysis. This antibody was previously validated in Kenderes KJ, et al., 2018, Cell
Rep.

Adult patients, 18 years old and older, diagnosed with acute COVID-19 were recruited at the Vall d’Hebron Hospital during
the first COVID-19 outbreak between March and May 2020. Diagnosis of acute COVID-19 was defined by symptomatology
and/or clinical findings and confirmed by positive reverse-transcriptase polymerase chain reaction (RT-PCR) for SARS-CoV-2 in
a respiratory tract specimen. The study cohort consisted of patients with severe disease, with mild disease and non-
hospitalized individuals. Patient information is summarized in Table S1. According to disease severity patients, at the
discretion of the treating physician, patients were classified in three groups: (a)Patients with severe disease, (b)Patients with
mild disease and (c) non-hospitalized patients. Blood samples from healthy adult donors were obtained via phlebotomy and
were used as controls.

Lung biopsies were obtained from 5 patients recovered from SARS-CoV-2 infection who needed a lung resection. Samples
from two patients with mild disease, two with severe disease and one asymptomatic patient were included in the study. All
patientes tested negative for RT-PCR for SARS-CoV-2 before thoracic surgery. Patient information is summarized in materials
and methods.

Patients who matched the above characteristics were approached and recruited into the studies without any additional bias.
Blood samples from patients diagnosed with COVID-19 were recuited at the Vall d’Hebron Hospital by collaborating with the
Infectious Disease Unit (from HUVH). 20 milliliters of blood were collected at baseline by phlebotomy in two EDTA tubes and
stored at room temperature briefly prior to processing for PBMC and plasma isolation. Immunocompromised patients in
which the immune response may be affected were excluded of the study. Samples were obtained between 7 and 16 days
after symptoms onset.

Blood samples from healthy adult donors were also obtained via phlebotomy. These blood samples were collected for studies
unrelated to COVID-19 between September 2018 and June 2019 (PR(AG)116/2018 and PR(AG)117-2018). At the time of
enrollment in the initial studies, all individual donors provided informed consent that their samples could be used for future
studies. These samples were considered to be from unexposed controls given that SARS-CoV-2 emerged as a novel pathogen
in December 2019 and these samples were largely collected before this date. These donors were considered healthy in that
they had no known history of any significant systemic illnesses. The cohort of healthy donors includes 12 individuals.

Lung samples from recovered SARS-CoV-2 donors were recruited based on surgical planification. Patients undergoing lung
resections were recruited by collaborating thoracic surgeons at Hospital Universitari Vall d’Hebron (HUVH) in Barcelona,
Spain. Concomitant to the lung biopsy, blood samples were also collected.

Study protocols were performed in accordance with the Declaration of Helsinki and approved by the corresponding
Institutional Review Board (PR(AG)192/2020, PR(AG)212/2020, PR(AG)116/2018 and PR(AG)117-2018) of the Vall d’Hebron




