Supplementary methods
Plasma processing and RT-qPCR for miRNA quantification 
[bookmark: OLE_LINK1]The plasma samples were previously treated for virus heat inactivation by incubating samples in a heating block at 56°C for 30 minutes[1]. Because the whole blood was collected in a green top tube containing heparin, which can inhibit reverse transcription of RNA and Taq polymerase[2], an additional step was added to remove heparin (heparinase treatment) before the RT-qPCR. Briefly, plasma samples were treated with 0.02 U/sample of heparinase I (Sigma, St. Louis, MO, USA) from Flavobacterium heparinum at 25oC for 1 hour[3]. Total RNA was extracted from 100 µL of heat-inactivated and de-heparinized plasma using the Total RNA Purification Kit (Norgen Biotek, Thorold, ON, Canada) according to the manufacturer’s instructions. The RNA samples were immediately stored at −80°C. Then, 10 ng of RNA per sample were retrotranscribed to cDNA using TaqMan™ MicroRNA Reverse Transcription Kit (Thermo Fisher Scientific Inc., Waltham, MA USA). Finally, the plasma levels of miRNAs were measured by RT-qPCR using TaqMan MicroRNA assays according to the manufacturer’s instructions (Thermo Fisher Scientific Inc., Waltham, MA USA). The RT-qPCR was performed using the CFX384 Touch Real-Time PCR Detection System (Bio-Rad Laboratories, Hercules, CA, USA) following the cycle protocol of 95°C for 3 minutes, then 40 cycles (95°C for 5 s and 60°C for 30 s). To normalize the plasma levels of miRNAs, we spiked-in of the C. elegans miRNA cel-miR-54-3p (mirVana® miRNA mimic, Thermo Fisher Scientific Inc., Waltham, MA USA) in each sample, during RNA extraction after mixing the plasma sample with lysis buffer, as exogenous normalizer according our previous publication[4, 5]. The relative expression of each miRNA in plasma samples was calculated from equation 2-∆CT, where ∆CT = mean CtmiRNA – mean Ctcel-miR-54-3p. We randomly selected seven plasma samples to assess the efficiency of heparinase treatment, the standard process for blood samples collected in tubes with heparin[3, 6]. We compared the Ct values with and without heparinase treatment in a pair-matched method for three samples (Additional Table S13). In brief, we measured the levels of two non-human (exogenous) miRNAs from zebrafish (dre-miR-458-3p) and C. elegans (cel-miR-254-5p) that are not present in the human genome and therefore should not be found in human cells and body fluids, two spiked-in exogenous miRNAs (cel-miR-39-3p and cel-miR-54-3p), one endogenous miRNA (has-miR-16-5p), in four experimental replicates. The 40-cycle threshold was set by default as the upper limit of the RT-qPCR measuring system. As expected, heparin affected RT-qPCR efficiency, increasing the Ct values (Average Ct: 4.88). We further evaluated the effect of heat-mediated inactivation of SARS-CoV-2 and heparinase treatment on the RT-qPCR efficiency. Plasma samples from three normal donors were collected in different tubes with the following anti-coagulants: heparin, EDTA, and citrate. Plasma samples collected in heparin were either treated with heparinase, heat-mediated inactivation, or both. Plasma samples collected in EDTA and citrate were either treated with heat-mediated inactivation or untreated. As expected, heparin affected the RT-qPCR efficiency, increasing the Ct values compared to EDTA and citrate. The heparinase treatment decreased the Ct to values close to those of plasma in EDTA and citrate (Additional Table S14). We used a similar experimental approach as in our previous studies[5, 6] to set the threshold to establish when a miRNA is considered not detectable. We did not measure the amplification of both exogenous miRNAs (dre-miR-458-3p and cel-miR-254-5p) measured in 15 randomly selected heparinase-treated plasma samples in two experimental replicates until 40 cycles, which represent the upper limit of the measuring system and considered the threshold for detectable miRNAs (Additional Table S15).

Lung cell infection with SARS-CoV-2
Ancestral SARS-CoV-2 (USA-WA1/2020) (NR-52281), and SARS-CoV-2 variants Alpha/B.1.1.7 (NR-54011) from BEI Resources were cultured, and infectious viral particles were quantified in VERO E6 cells (ATCC-CRL-1586)[7]. Viral stocks were sequenced before use in infection experiments. VERO E6 cells were cultured in Dulbecco’s Modified Eagle Medium (high glucose) (Gibco-12800-082) supplemented to contain 10% Fetal Bovine Serum (GeminiBio-100-106), 1% 200mM L-Glutamine (Gibco-25030-081), 1% 1M HEPES (Cytiva-SH30237.01), 1% Penicillin (10,000Units/mL)/Streptomycin (10,000ug/mL) (Gibco-15140-122), and 0.22% Amphotericin B (250ug/mL) (Gibco-15290-026). The lung epithelial cell lines were obtained from ATCC. NuLi-1 cells (ATCC-CRL-4011) were cultured in Airway Epithelial Cell Basal Medium (ATCC-PCS-300-030) supplemented with a bronchial epithelial cell growth kit (ATCC-PCS-300-040), 1% Penicillin/Streptomycin, and 0.22% Amphotericin B. HBEC3-KT cells (ATCC-CRL-4051) were cultured in supplemented Keratinocyte-SFM (Gibco-10724-011; 37000-015), with 1% Penicillin/Streptomycin and 0.22% Amphotericin B. Cell lines were cultured in a humidified incubator at 37˚C with 5% CO2.    
NuLi-1 and HBEC3-KT cell lines were infected with SARS-CoV-2 USA-WA1/2020 and Alpha/B.1.1.7 strains at a Multiplicity of Infection (MOI) of 1.0. For mock-infected control samples, VERO E6 infection media[7] incubated and collected from VERO E6 cells — using the same SARS-CoV-2 propagation protocol without SARS-CoV-2 virus — was added to mock-infected cells at a volume equal to the highest volume of virus stock used in the infected sample groups. Two days post-infection, the cells were collected by trypsinization with 0.25% Trypsin-EDTA (Gibco-25200-056) for 6 minutes (HBEC3-KT) or 10 minutes (NuLi-1), and the trypsin was inactivated using trypsin neutralizer [1% Fetal Bovine Serum in 1x Dulbecco’s Phosphate-Buffered Saline (Corning-20-031-CV), supplemented with 1%Penicillin/Streptomycin]. The cells were then pelleted at 200 x g at 4˚C for 6 minutes, washed once with 1x Dulbecco’s Phosphate-Buffered Saline at 4˚C, and stored at -80˚C. Total RNA was extracted using TRIzol Reagent (Ambion-15596026), using the manufacturer’s instructions, and treated with Turbo DNAfree DNAse (Invitrogen, AM1907) for 8 minutes at 37˚C. RNA samples were stored at -80˚C. RNA samples were retrotranscribed into cDNA, and the miRNA levels were measured by RT-qPCR using the same methods as for plasma RNA samples. The relative expression of miRNAs in the cell lines was calculated from equation 2-∆CT, where ∆CT = mean CtmiRNA – mean CtU6 snRNA/RNU44. The results are shown as fold-change compared with the mock-infected control.

Activation of peripheral blood mononuclear cells (PBMCs)
The blood from four normal donors was collected in EDTA tubes, and PBMCs were isolated via Ficoll-Paque PLUS density gradient centrifugation (Cytiva, Marlborough, MA, USA). In brief, 10 mL of whole blood was diluted 1:1 with PBS. The Ficoll-Paque-whole blood/PBS suspension was added on top of Ficoll-Paque with a 1:3 ratio (Ficoll: whole blood/PBS) in a 15 mL tube and then centrifuged at 800 x g for 30 minutes at room temperature. The PBMCs were collected, washed in PBS at 800 x g for 5 minutes, and seeded into the 6-well plate. Then, seeded PBMCs were stimulated as follows: concanavalin A 1X (Thermo Fisher Scientific Inc., Waltham, MA USA) to activate T cells, 5 µg/mL of R848 (Resiquimod) to activate antigen-presenting cells (APCs) monocytes/macrophages/dendritic cells, and B cells. Unstimulated PBMCs were used as control. PBMC culture supernatants were collected after three days and six days of culture, and the corresponding PBMC were collected after six days of culture. Total RNA was extracted using TRIzol® reagent according to the manufacturer’s instructions and stored at -80˚C. RNA samples were retrotranscribed into cDNA, and the miRNA levels were measured by RT-qPCR using the same methods as for plasma RNA samples. The relative expression of each miRNA was calculated from equation 2-∆CT, where ∆CT = mean CtmiRNA – mean Ctcel-miR-39/54 for the PBC supernatants and ∆CT = mean CtmiRNA – mean CtU6 snRNA for PBMC. The results are shown as fold-change compared with the unstimulated control.



(GSEA) Hallmark pathway analysis
We obtained human hallmark gene sets from the Molecular Signatures Database (MSigDB) using version 7.5.1 of the msigdbr R package, which served as the background gene set. Subsequently, utilizing clusterProfiler (version 4.10.1), we conducted functional profiling of our gene set of interest and visualized pathways exhibiting significant p-values (< 0.05)
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