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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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Data Availability

All data are available within the Article and Supplementary Files which include an additional Excel file containing Source Data and all raw data. The single-cell
sequencing RNA data have been deposited to the European Bioinformatics Institute (EMBL-EBI): PRJEB44229 ERP128255. We have also downloaded and analysis
scRNA-seq data from NCBI GEO database (GSE158055) and bulk RNA-seq data of 103 COVID-19 patients from EMBL-EBI: ERP127339. Source data are provided with
this paper.

1: Cytokine measurements: As of April 30, 2020, serum from 50 patients who signed an informed consent form during hospitalization. A total
of 12 non-critical COVID-19 in-patients exhibited long duration of viral shedding (LDs, >45 days). We also collected 38 age- and gender-
matched non-critical COVID-19 in-patients whose viral shedding durations (SDs) were less than 21 days for comparison. All the patients were
identified as laboratory-confirmed and signed an informed consent form at Tongji Hospital, Wuhan, China. And 22 healthy donors who signed
an informed consent form as controls.

2:scRNA-seq: PBMCs isolated from 14 patients and 3 healthy donors as controls who signed an informed consent form were performed 10X
scRNA-seq. A total of 5 COVID-19 in-patients exhibited long duration of viral shedding (LDs, >45 days). We also collected 9 COVID-19 in-
patients whose viral shedding durations (SDs) were less than 22 days for comparison. All the patients were identified as laboratory-confirmed
and signed an informed consent form at Tongji Hospital, Wuhan, China. And 3 healthy donors who signed an informed consent form as
controls.

The sequencing data of patients were processed using Cell Ranger against the GRCh38 human reference genome. Quality of cells were then
assessed based on the UMI counts per cell, genes expressed per cell and the proportion of mitochondrial gene counts using Seurat (version
4.0.0). Cells that had UMIs between 500 and 30,000, more than 200 genes expressed and fewer than 15% of UMIs from mitochondrial genes
were considered high quality and retained for further analysis. We next identified and removed the doublets following previous described
method (Pijuan-Sala et al., 2019).

The samples were distinct by design in this study due to the unique conditions inside the hospitals during COVID-19 outbreak. scRNA-seq
profiles of PBMCs samples in each group has at least three samples to draw generalized conclusions. In addition, to better support the
generalizability of the observations, we further reclassified, filtered published scRNA-seq data from NCBI GEO database (GSE158055). And to
further explore the association between the RP levels and the viral persistence, we integrated bulk-RNA-seq data from 103 independent
COVID-19 patients from EMBL-EBI: ERP127339. All attempts at replication were successful.

Not random. Each sample has served different purposes so no randomization was attempted.

1:Cytokine measurements: As of April 30, 2020, a total of 12 non-critical COVID-19 in-patients exhibited long duration of viral shedding (LDs,
>45 days). We also collected 38 age- and gender-matched non-critical COVID-19 in-patients whose viral shedding durations (SDs) were less
than 21 days for comparison. And 22 healthy donors who signed an informed consent form as controls.

2:scRNA-seq: A total of 5 COVID-19 in-patients exhibited long duration of viral shedding (LDs, >45 days). We also collected 9 COVID-19 in-
patients whose viral shedding durations (SDs) were less than 22 days for comparison. And 3 healthy donors who signed an informed consent
form as controls.

Investigators were not blinded. Blinding during collection was not needed because conditions were well controlled. Blinding during analysis

was not feasible as the differences between samples under different conditions were visually apparent in the trajectories. Blinding is also not

necessary because the results are quantitative and did not require subjective judgment or interpretation.




