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Extended Data Fig. 1| Immunologic and virologic profiling in the 2020/2021 groups. d, Viral reads count for multiple viruses in the CC and LC groups.
cohort. a-c, Neutralizing antibody (NADb) titers and pooled peptide Spike-specific =~ Group comparisonis performed using the two-sided Mann-Whitney tests.
IFN-g responses against SARS-CoV-2 WA1/2020, Delta and BA.1at <30 days (a), Medians (red bars) shown for each group. For all plots P > 0.05 is considered

90-180 days (b), and >180 days (c) after SARS-CoV-2 infectionin the CC and the LC notsignificant.
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b, Correlation plot between T cell responses and neutralizing titers for WH,
Deltaand Omicron variants and top pathwaysin the LC group. Circles show
Spearman rank correlations (p); size scales with |p| and color encodes the
two-sided t test p value. *p < 0.05,**p < 0.01, **p < 0.001.

Extended DataFig. 2| T cell dysfunctionin the LC group. a, Scatter plots
showing the correlation of T cell activation, PD-1signalingand CD8 T cell
exhaustion with JAK_STAT and JAK1signaling pathways in the LC group at

90-180 days after infection. The gray shadow covers the 95% confidence interval.
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Extended Data Fig. 3 | Persistent proinflammatory pathways in the 2020/2021 cohort. Heatmap showing the median ratio ssGSEA score shown as the LC/CC ratio
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Extended DataFig. 4 | Acute inflammation s associated with long Covid in
the2020/2021 cohort. a-b, Dot plots showing the upregulated enriched blood
transcriptomic pathways (a) and genes (b) increased in the LC group compared to
CCat<30days postinfection. c-d, Same as a-b for plasma proteomics pathways
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Extended DataFig. 5| Persistent upregulation of JAK_STAT and IL-6 pathways pathwaysin the LC group at 90-180 (c) days and after 180 days (d) post infection.
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Extended Data Fig. 8| Sex differences in the combined 2020/2021 and
2023/2024 cohorts. a, Dot plots showing the upregulated enriched blood
transcriptomic pathways upregulated (red gradient) or downregulated

(blue gradient) in the female LC group (N =29) compared to female CC (N=14) at

90-180 days post-infection. b-c, Pathway’s sample-level score (ssGSEA)
comparing female (F) to male (M) in LC (b) and CC (c) groups. Group comparison
is performed using the two-sided Mann-Whitney tests. Medians (red bars) shown
for each group. For all plots P > 0.05 is considered not significant (ns).
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Recruitment The 2020-2021 cohort samples were collected between April 2020 and October 2021 as part of the Massachusetts
Consortium for Pathogen Readiness (MassCPR) COVID-19 biorepository. This discovery cohort of 142 individuals included
uninfected controls (N=35, 51% female and 49% male), acutely infected individuals (N=54, 50% female and 50% male),
convalescent controls (N=24, 60% female and 40% male), and long Covid patients (N=28, 86% female and 14% male).
Samples were collected during the acute phase (<30 days after infection) and during the chronic phase between 30 to 300
days after infection.

The 2023-2024 validation cohort samples were collected between October 2022 and December 2024 as part of the Beth
Israel Deaconess Medical Center (BIDMC) biorepository jointly with the BIDMC clinical site of the NIH RECOVER study with
the complete clinical metadata and structured symptom questionnaires. This validation cohort of 38 individuals included
convalescent controls (N=20, 55% female and 45% male) and long Covid patients (N=18, 78% female and 22% male). Samples
were collected during the acute phase (<30 days after infection) and during the chronic phase between 30 to 700 days after
infection.

Symptoms in the 2020-2021 cohort were self-reported, whereas the symptoms in the 2023-2024 cohort were collected with
the RECOVER standardized symptom questionnaire.

Ethics oversight The Massachusetts Consortium for Pathogen Readiness (MassCPR) COVID-19 biorepository and the NIH RECOVER
prospective clinical trial study
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