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METHODS
Functional enrichment analysis
In the present study, we selected the target miRNAs in three groups, including moderate COVID-19 cases vs. health controls, severe cases vs. healthy controls, and severe cases vs. non-severe cases. Four databases, including miRDB, TargetScan, miRTarBase and miRWalk were applied to predict the interaction between miRNAs-gene target network. We used Metascape (http://metascape.org) to analyze functional enrichment analysis of the target genes of miRNAs. Next, we constructed miRNA-mRNA network using Cytoscape 3.9.1 software, which visualized the key nodes and intrinsic links among differentially expressed the target miRNAs. Values of p < 0.05 were statistically significant.
Pathway analysis and associated mechanisms
The KEGG were used to analyze the available pathway of target genes of comprehensive review of miRNAs. To visualize the regulatory relationships in the miRNA-mRNA network, we downloaded clusterProfiler and constructed an integrated functional network and signal pathways of these genes.


SUPPLEMENTARY FIGURE LEGEND
Fig. S1 Functional enrichment analysis results. The top 20 enriched biological functions (p < 0.05) were associated with miRNAs that were selected for moderate COVID-19 cases vs. healthy controls (a), severe COVID-19 cases vs. healthy controls (b), and severe cases vs. non-severe cases (c). The GO enriched terms are colored by p-value.
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[bookmark: Tables][bookmark: MaterialsMethods]Table S1.
Dysregulated miRNAs in moderate COVID-19 cases which used for bioinformatic analysis
	Moderate COVID-19 cases vs Healthy control

	Number
	miRNA
	Tissue type
	Authors and years


	1
	miR-197-3p
	Plasma
	Farr et al., 20211

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	2
	miR-345-5p
	Plasma
	Farr et al., 20211

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	3
	miR-339-3p
	Plasma
	Farr et al., 20211

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	4
	miR-21-3p
	Plasma
	Farr et al., 20211

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	5
	miR-1255b-5p
	Plasma
	Farr et al., 20211

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	6
	let-7a-3p
	Plasma
	Farr et al., 20211

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	7
	miR-7-1-3p
	Plasma
	Farr et al., 20211

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	8
	miR-106b-5p
	Plasma
	Farr et al., 20211

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	9
	miR-651-5p
	Plasma
	Farr et al., 20211

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202


	10
	let-7e-5p
	Plasma
	Farr et al., 20211

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	11
	miR-1273h-3p
	Plasma
	Farr et al., 20211

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	12
	miR-23a-5p
	Plasma
	Farr et al., 20211

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	13
	miR-450b-5p
	Plasma
	Farr et al., 20211

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	14
	miR-576-5p
	Plasma
	Farr et al., 20211

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	15
	miR-766-3p
	Plasma
	Farr et al., 20211

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	16
	miR-877-5p
	Plasma
	Farr et al., 20211

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202
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Table S2.
Dysregulated miRNAs in severe COVID-19 cases which used for bioinformatic analysis
	Severe COVID-19 cases vs Healthy control

	Number
	miRNA
	Tissue type
	Authors and years


	1
	miR-150-5p
	Plasma
	Akula et al., 20223

	
	
	Plasma
	Farr et al., 20211

	
	
	Plasma
	Gutmann et al., 20224

	2
	miR-4433b-5p
	Plasma
	Farr et al., 20211

	
	
	Plasma
	Gutmann et al., 20224

	3
	miR-1246
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	4
	miR-197-3p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	5
	miR-532-3p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	6
	miR-140-3p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	7
	miR-181a-3p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	8
	miR-16-2-3p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	9
	miR-107
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	10
	miR-421
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	11
	miR-155-5p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	12
	miR-30e-3p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	13
	miR-584-5p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	14
	miR-598-3p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	15
	let-7g-5p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	16
	miR-342-3p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	17
	miR-181d-5p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	18
	miR-26b-5p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	19
	miR-98-5p
	Red blood cell-depleted whole blood
	Tang et al., 20202

	
	
	Plasma
	Gutmann et al., 20224

	
	
	Plasma
	Farr et al., 20211

	20
	miR-146b-5p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	21
	miR-10a-5p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	22
	miR-146a-5p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	23
	miR-145-3p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	24
	miR-181a-2-3p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	25
	miR-144-5p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	26
	miR-17-5p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	27
	miR-651-5p
	Plasma
	Farr et al., 20211

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	28
	miR-200c-3p
	Plasma
	Farr et al., 20211

	
	
	Nasopharyngeal
	Tang et al., 20202


	29
	let-7a-3p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	30
	miR-126-5p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	31
	miR-142-3p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	32
	miR-148a-3p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	33
	miR-15a-5p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	34
	miR-16-5p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	35
	miR-199a-5p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	36
	miR-199b-5p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	37
	miR-20a-5p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	38
	miR-20b-5p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	39
	miR-21-3p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	40
	miR-21-5p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	41
	miR-223-3p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	42
	miR-223-5p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	43
	miR-22-3p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	44
	miR-22-5p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	45
	miR-27a-3p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	46
	miR-29a-3p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	47
	miR-320b
	Red blood cell-depleted whole blood
	Tang et al., 20202

	
	
	Whole blood
	Duecker et al., 20215

	48
	miR-32-5p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	49
	miR-345-5p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	50
	miR-423-3p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	51
	miR-425-5p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	52
	miR-486-5p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	53
	miR-505-3p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	54
	miR-7-1-3p
	Plasma
	Gutmann et al., 20224

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202
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Table S3.
Dysregulated miRNAs in severe COVID-19 cases compared with non-severe ones which used for bioinformatic analysis
	Severe COVID-19 cases vs. Non-severe COVID-19 cases

	Number
	miRNA
	Tissue type
	Reference

	1
	miR-451a
	Red blood cell-depleted whole blood
	Tang et al., 20202

	
	
	Plasma
	Wilson et al., 20226

	
	
	Plasma
	Grehl et al., 20217

	
	
	Plasma
	Gutmann et al., 20224

	2
	miR-150-5p
	Red blood cell-depleted whole blood
	Tang et al., 20202

	
	
	Plasma
	Wilson et al., 20226

	
	
	Plasma
	Fernández-Pato et al., 20228

	3
	miR-584-5p
	Plasma
	Fernández-Pato et al., 20228

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	
	
	Plasma
	Gutmann et al., 20224

	4
	miR-1246
	Plasma
	Fernández-Pato et al., 20228

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	
	
	Peripheral venous blood
	Parray et al9

	5
	let-7b-5p
	Red blood cell-depleted whole blood
	Tang et al., 20202

	
	
	Plasma
	Wilson et al., 20226

	
	
	Plasma
	Gutmann et al., 20224

	6
	miR-1260a
	Plasma
	Fernández-Pato et al., 20228

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	7
	miR-150-3p
	Plasma
	Fernández-Pato et al., 20228

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	8
	miR-550b-2-5p
	Plasma
	Fernández-Pato et al., 20228

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	9
	miR-146a-5p
	Red blood cell-depleted whole blood
	Tang et al., 20202

	
	
	Plasma
	Wilson et al., 20226

	10
	miR-423-5p
	Plasma
	Fernández-Pato et al., 20228

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	
	
	Plasma
	Wilson et al., 20226

	11
	miR-185-5p
	Plasma
	Fernández-Pato et al., 20228

	
	
	Plasma
	Grehl et al., 20217

	
	
	Red blood cell-depleted whole blood
	Tang et al., 20202

	
	
	Plasma
	Martinez-Fleta et al., 202110
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	Table S4.

	Effects of DEncRNAs on the COVID-19 according to the bioinformatics prediction and wet-lab.

	ncRNA
	Expression direction
	Experimental model
	Mechanism
	Effects
	Reference

	hsa-miR-125-5p
	↓
	Bioinformatics prediction
	Binds 3’UTR of ACE2
	Blocks the virus entry and attachment
	11

	hsa-miR-23b-5p
	↓
	Bioinformatics prediction
	Binds 3’UTR of ACE2
	Blocks the virus entry and attachment
	11

	hsa-miR-769-5p
	↓
	Bioinformatics prediction
	Binds 3’UTR of ACE2
	Blocks the virus entry and attachment
	11

	hsa-miR-98
	↓
	Bioinformatics prediction
	Binds 3’UTR of S protein
	Blocks the virus entry and attachment
	12

	hsa-miR-622
	↓
	Bioinformatics prediction
	Binds 3’UTR of S protein
	Blocks the virus entry and attachment
	13

	hsa-miR-761
	↓
	Bioinformatics prediction
	Binds 3’UTR of S protein
	Blocks the virus entry and attachment
	13

	hsa-miR-15b-5p
	↓
	Bioinformatics prediction
	Binds 3’UTR of S protein
	Blocks the virus entry and attachment
	13

	hsa-miR-338-3p
	↓
	Bioinformatics prediction
	Binds 3’UTR of S protein
	Blocks the virus entry and attachment
	13

	hsa-miR-4462
	↓
	Bioinformatics prediction
	Binds 3’UTR of S protein
	Blocks the virus entry and attachment
	13

	hsa-miR-4464
	↓
	Bioinformatics prediction
	Binds 3’UTR of S protein
	Blocks the virus entry and attachment
	13

	hsa-miR-7107-5p
	↓
	Bioinformatics prediction
	Binds 3’UTR of S protein
	Blocks the virus entry and attachment
	13

	hsa-miR-885-5p
	↓
	Bioinformatics prediction
	Binds 3’UTR of S protein
	Blocks the virus entry and attachment
	13

	hsa-miR-5187-5p
	↓
	Bioinformatics prediction
	Binds 3’UTR of S protein
	Blocks the virus entry and attachment
	13

	hsa-miR-4661-3p
	↓
	Bioinformatics prediction
	Binds 3’UTR of S protein
	Blocks the virus entry and attachment
	14

	[bookmark: _Hlk141826204]hsa-miR-148a-3p
	↑
	Bioinformatics prediction
	Targets the ORF1a, E, S and M genes
	Regulates virus infection
	15

	hsa-miR-497-5p
	↓
	Bioinformatics prediction
	Targets the ssRNA of viral coding strand
	Inhibits viral replication	
	16,17

	hsa-miR-21-3p
	↓
	Bioinformatics prediction
	Targets the ssRNA of viral coding strand
	Inhibits viral replication	
	16,17

	hsa-miR-195-5p
	↓
	Bioinformatics prediction
	Targets the ssRNA of viral coding strand
	Inhibits viral replication	
	16,17

	[bookmark: _Hlk141826265]hsa-miR-17-3p
	↑
	Bioinformatics prediction
	Its mRNA target (DICER) is significantly decreased.
	Regulates inflammatory miRNAs and immune system
	18

	hsa-miR-776-3p
	↓
	Bioinformatics prediction
	Inhibits the expression of IL-6
	Anti-inflammatory
	1

	hsa-miR-486-5p
	↓
	Bioinformatics prediction
	Targets the gene OTUD7B
	Regulates antiviral response and promotes acute lung injury
	15

	hsa-miR-29a-3p
	↓
	Bioinformatics prediction
	Regulates COL5A3 expression
	Regulates inflammatory response
	18

	hsa-miR-31-3p
	↓
	Bioinformatics prediction
	Regulates ZMYM5 expression 
	Regulates inflammatory response
	18

	hsa-miR-126-3p
	↓
	Bioinformatics prediction
	Regulates CAMSAP1 expression
	Regulates inflammatory response and increases ARDS vulnerability
	18

	hsa-miR-146a-5p
	↓
	Bioinformatics prediction
	Targets TRAF6 and IRAK1 and regulates NF-κB and IL-6 expression
	Regulates inflammatory response
	19

	hsa-miR-21-5p
	↓
	Bioinformatics prediction
	Involves in NF-κB signaling pathway
	Inhibits inflammatory response
	19

	hsa-miR-21
	↓
	Bioinformatics prediction
	Regulation of IL-12 and p53 expression
	Anti-neuroinflammatory activity
	20

	hsa-miR-124
	↓
	Bioinformatics prediction
	Regulation of Stat3 expression
	Anti-neuroinflammatory activity
	20

	hsa-miR-146a
	↓
	Bioinformatics prediction
	Regulation of TRAF6 expression
	Anti-neuroinflammatory activity
	20

	hsa-miR-326
	↑
	Bioinformatics prediction
	Regulation of CEBPA expression
	Pro-neuroinflammatory activity
	20

	hsa-miR-155
	↑
	Bioinformatics prediction
	Regulation of SOCS1 expression
	Pro-neuroinflammatory activity
	20

	hsa-miR-27b
	↑
	Bioinformatics prediction
	Regulation of PPARS expression
	Pro-neuroinflammatory activity
	20

	hsa-miR-451a
	↓
	Bioinformatics prediction
	Promotes expression of IL-6R 
	Promotes cytokine storm 
	21

	hsa-miR-374a
	↓
	Bioinformatics prediction
	Targets the CCL2
	Promotes cytokine storm and ARDS
	21

	hsa-miR-10b
	↓
	Bioinformatics prediction
	Increases levels of IL-2 and LI-8
	Promotes cytokine storm
	22

	hsa-miR-155
	↓
	Bioinformatics prediction
	Targets SHIP1 and SOCS
	Regulates inflammatory response and antiviral response
	23

	hsa-miR-146b
	↑
	Bioinformatics prediction
	Targets IL-6, IL-8, IRAK1 and TRAF6 
	Regulates inflammatory response
	23

	hsa-miR-146a
	↑
	Bioinformatics prediction
	Targets IL-6, IL-8, IRAK1 and TRAF6 
	Regulates inflammatory response
	23

	hsa-miR-499
	↑
	Bioinformatics prediction
	Targets SOX6
	Regulates inflammatory response
	23

	hsa-miR-146a-5p
	↓
	Bioinformatics prediction
	Targets STAT1
	Regulates host immune response
	23

	hsa-miR-21-5p
	↓
	Bioinformatics prediction
	Targets CCL20 and IRAK1
	Regulates host immune response
	24

	hsa-miR-486-3p
	↑
	Bioinformatics prediction
	Targets MAF
	Induces immune response
	24

	hsa-miR-486-5p
	↑
	Bioinformatics prediction
	Targets NRP2
	Regulates inflammatory response
	24

	[bookmark: _Hlk141826361]hsa-miR-181a-2-3p
	↓
	Bioinformatics prediction
	Associated with CXCL8 and TLR4 expression
	Involves in inflammatory response and chronic obstructive pulmonary disease 
	24

	hsa-miR-99a-5p
	↓
	Bioinformatics prediction
	Targets IGF1R and MTMR3
	Promotes antiviral immunity
	24

	[bookmark: _Hlk141826374]hsa-miR-146a-5p
	↓
	Bioinformatics prediction
	Targets TRAF6
	Regulates inflammatory response and thrombosis
	25

	hsa-miR-133a
	↑
	Bioinformatics prediction
	Regulates neutrophil counts and degranulation
	Involves in inflammation induced myocyte damage
	4

	hsa-miR-483-5p
	↑
	Bioinformatics prediction
	Targets IGF1
	Acts as targets in cardiometabolic disease
	26

	[bookmark: _Hlk141826407]GATA5
	↑
	Bioinformatics prediction
	Inhibits ACE2 gene expression
	Prevents virus entry into cells
	27

	[bookmark: _Hlk141826425]WAKMAR2
	↑
	Bioinformatics prediction
	Regulates cytokine signaling pathway
	Regulates viral replication 
	28

	EGOT
	↑
	Bioinformatics prediction
	Regulates cytokine signaling pathway
	Regulates viral replication 
	28

	[bookmark: _Hlk141826446]NEAT1
	↓
	Bioinformatics prediction
	Induces TNF-α, IL-6 and IL-1
	Regulates neutrophils chemotaxis and induced inflammatory injury
	29

	
	↑
	Bronchial epithelial cells
	Downregulates CAPN1
	Regulates inflammatory development
	29,30

	[bookmark: _Hlk141826465]MALAT1
	↓
	Bioinformatics prediction
	Induces TNF-α, IL-6 and IL-1
	Regulates neutrophils chemotaxis and induced inflammatory injury
	29

	
	↑
	BALF
	Downregulates IL-8 and CAPN1
	Regulates inflammatory injury and promote acute lung injury
	30-33

	[bookmark: _Hlk141826499]AC009088
	↑
	Bioinformatics prediction
	Downregulates Pycard protein
	Inhibits Pycard transcription 
	31

	LINC02384
	↓
	Bioinformatics prediction
	Regulates IFN-γ
	Regulates antiviral response and innate immune response
	31

	HOTAIRM1
	↓
	Bioinformatics prediction
	Regulates IL-17 signaling pathway
	Regulates inflammatory development 
	31

	PVT1
	↑
	Bioinformatics prediction
	Regulates IL-17 signaling pathway
	Regulates inflammatory development
	31

	SNHG25
	↓
	Bioinformatics prediction
	Induces TNF-α, IL-6 and IL-1
	Regulates neutrophils chemotaxis and induced inflammatory injury
	29

	HIF1A-AS-1
	↑
	Bioinformatics prediction
	Regulates the interaction between HIF1α and Jun
	Regulates T cell differentiation and clearance of virus
	34

	RORA-AS-7
	↑
	Bioinformatics prediction
	Regulates the interaction between RORA and AP-1
	Regulates T cell differentiation
	34

	GAS5
	↑
	Bioinformatics prediction
	Upregulates IL-10 and TNF-α
	Regulates antiviral response and decrease lipopolysaccharide
	35

	[bookmark: _Hlk141826532][bookmark: _Hlk141826570]NRAV
	↓
	Bioinformatics prediction
	Increases CCL2 and CCL3
	Regulates host immune response and inhibits viral replication 
	35

	TUG1
	↑
	Bioinformatics prediction
	Increases IL-7 and CCL2
	Regulates inflammatory development  
	35

	NORAD
	↑
	Bioinformatics prediction
	Increases IL-6, TNF-α, CSF3 and CXCL10
	Promotes cytokine storm
	35

	RAD51-AS1
	↑
	Bioinformatics prediction
	Increases IL-6, TNF-α and CCL2
	Promotes pro-inflammatory immune response and cytokine storm 
	35

	DANCR
	↓
	Lung tissues
	Increases REL, RELA and NF-κB1
	Promotes infection response
	36

	[bookmark: _Hlk141826972]SMC2-AS1
	↑
	Bioinformatics prediction
	Regulates Wnt and TGF-β signaling pathway
	Regulates lung repair and regeneration
	24,30,37,38

	AL392172
	↑
	Bioinformatics prediction
	Regulates IL-17 signaling pathway
	Regulates viral transcription and inflammation
	31

	TTTY15
	↑
	Bioinformatics prediction
	Promotes T-box transcription factor 4
	Regulates cell infection
	39,40

	SNHG1
	↑
	Bioinformatics prediction
	Increases IL-10 and CCL2
	Regulates immune response and cytokine storm
	41

	[bookmark: _Hlk141826615]MEG3
	↑
	Bioinformatics prediction
	Acts as sponge of miR-223 and enhances the expression of NLRP3
	Activates NF-κB signaling pathway and cytokine storm, and regulates virus replication progression
	42

	[bookmark: _Hlk141826633]KCNQ1OT1
	↑
	Bioinformatics prediction
	Acts as sponge of miR-let-7c and miR-let-7f and increases expression of IL-6, TNFR-II and NLRP3
	Increases virus entry and inflammation
	43

	[bookmark: _Hlk141826647]Ppp1r10
	↓
	Bioinformatics prediction
	Acts as sponges for miR-124-3p, impedes Ddx58 degradation  
	Inhibits virus replication
	44

	C330019G07Rik
	↓
	Bioinformatics prediction
	Acts as sponges for miR-124-3p, impedes Ddx58 degradation 
	Inhibits virus replication
	44

	[bookmark: _Hlk141826684]hsa_circ_0000566
	↓
	Bioinformatics prediction
	Binds with RBPs including AGO2, ELF4A3, HuR, U2AF65 whose parent gene is VRK1
	Regulates viral infection, inflammatory response and immune response
	45

	hsa_circ_0001681
	↓
	Bioinformatics prediction
	Binds with RBPs including EIF4A3 and FUS whose parent gene is RAPGEF5
	Regulates viral infection, inflammatory response and immune response
	45

	hsa_circ_0080941
	↑
	Bioinformatics prediction
	Binds with EIF4A3 whose parent gene is PCLO
	Regulates viral infection, inflammatory response and immune response
	45

	hsa_circ_0080942
	↑
	Bioinformatics prediction
	Binds with EIF4A3 and FUS whose parent gene is PCLO
	Regulates viral infection, inflammatory response and immune response
	45

	hsa_circ_0005630
	↓
	Bioinformatics prediction
	Binds with EIF4A3 whose parent gene is RAB11FIP1
	Regulates viral infection, inflammatory response and immune response
	45

	[bookmark: _Hlk141826731]hsa_circ_3205
	↑
	Bioinformatics prediction
	Interacts with miR-298 and contribute to the upregulation of KCNMB4 and PRKCE
	Regulates blood coagulation and immune response and cytokine storm
	46

	circFNDC3B
	↑
	Bioinformatics prediction
	Interacts with AGO protein, leading to the dysregulated biogenesis of miRNAs
	Activates pro-inflammatory response and cytokine storm
	47

	circCNOT1
	↑
	Bioinformatics prediction
	Interacts with AGO protein, leading to the dysregulated biogenesis of miRNAs
	Activates pro-inflammatory response and cytokine storm
	47

	hsa_circ_100782
	↑
	Bioinformatics prediction
	Acts as sponge of hsa-miR-124 and increases IL-6R and STAT3
	Activates NF-κB signaling pathway and cytokine storm development
	48

	[bookmark: _Hlk141826755]hsa_circ_0080942
	-
	Bioinformatics prediction
	As ceRNA of hsa-miR-486-3p targeting IL33, IL13, IL1B and IL7
	Regulates cytokine storm
	49

	hsa_circ_0080135
	-
	Bioinformatics prediction
	As ceRNA of hsa-miR-769-3p targeting IL12B, IFNG, CXCL6 and CXCL8
	Regulates cytokine storm
	49

	hsa_circ_0000479
	
	Bioinformatics prediction
	As ceRNA of hsa-miR-149-5p targeting RIG-I and IL-6
	Regulates immune response
	50
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Fig. $1 Gene ontology (GO) enrichment analysis identified the filtered miRNAs in COVID-19 cases
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