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Supplementary information 

Figure S1. Characterization of human placenta derived mesenchymal stem cells-EVs. (A) Fluorescence microscopy im-

ages of EVs. EVs were stained for CD63, the common EV marker and Alexa 488 (green). Scale bar: 50 μm (left), 4 μm 

(right). (B) The average size of EVs is 121.8 nm in diameter measured by nanoparticle tracking analysis (NTA) and (C) 

transmission electron microscopy (TEM). Scale bar: 0.1 μm. (D) Western blotting detected typical EV markers, including 

CD81, CD63, TSG101, CD9, and Calnexin, a negative marker. 
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Figure S2. Organs expressing ACE2 receptors. (A) Summarization of ACE2 gene expression level of ACE2 receptor in 

various human tissues. Data were obtained from Human Protein Atlas (HPA). (1 indicates ACE2 RNA expression meas-

ured by RNA sequencing.; 2 indicates ACE2 protein expression measured by in situ hybridization.) (B) Summarization of 

ACE2 expression in human cell lines. Expression data were acquired from HPA. (C) Gene expression levels of ACE2 in 

human lung fibroblasts (LL24), neuronal stem cells (NSCs), pMSCs, and pMSC-EVs. (D) Uptake of EVs of PKH26 labelled 

EVs by Beas-2B cells observed for 24 h after EV treatment. 
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Figure S3. Quality control information for the small RNA sequencing library. (A) The Phred + 33 score for each read 

position. Total number of reads in the library, 24,834,367; average Phred score, 34.8. (B) The ratio of A, T, G, and C for each 

read position. (C) The GC ratio for each read position. (D) Histogram showing read length distribution. Read length 

ranged from 18 to 45. Most reads were 18–23 bases in length, corresponding to the size of miRNAs. (E) Table showing 

small miRNA library reads mapped on to the human genome. Unassigned reads were most common, followed by miR-

NAs, and tRNAs. (F) Classification of RNA versus read length. Reads of 20–24 bases, the size of most miRNAs, mapped 

mainly to miRNAs. 
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Figure S4. Function of mRNAs targeted by the five miRNAs. (A) Statistical enrichment analysis of GO terms for the 

target genes of the miRNAs. The plot shows the top 30 GO terms. The x axis shows minus log10 transformed adjusted p-

values and the y axis shows the GO terms. (B) Statistical enrichment analysis of 83 inflammatory associated genes in KEGG 

pathways. The pathway showing adjusted p-values < 0.05 is presented in the plot. The x axis shows minus log10 trans-

formed and adjusted p-values, and the y axis shows the names of the KEGG pathway i.e., RNA transport (C), RNA deg-

radation (D), protein processing in endoplasmic reticulum (E), and TGF-BETA signaling pathway (F). The red box in each 

pathway indicates the gene targeted directly by miRNAs. 



Cells 2021, 10, 2393 10 of 17 



Cells 2021, 10, 2393 11 of 17 



Cells 2021, 10, 2393 12 of 17 



Cells 2021, 10, 2393 13 of 17 



Cells 2021, 10, 2393 14 of 17 



Cells 2021, 10, 2393 15 of 17 

Figure S5. Significant inflammatory KEGG pathways regulating by the targets of the five miRNAs. (A) Statistical en-

richment analysis of GO terms for 83 inflammatory associated genes. The plot shows the top 30 GO terms. The X axis 

shows minus log10 transformed and adjusted p-values and the y axis shows the GO terms. (B) Significant pathways in-

volving the 83 genes targeted by the five miRNAs. The 83 genes are predicted to be involved in inflammatory responses 

through pathways such as TNF signaling (C), Toll-like receptor signaling (D), cytokine-cytokine interactions (E), NF-

kAPPA B signaling (F), and chemokine signaling (G). The red box in each pathway indicates the gene targeted directly by 

the miRNAs. 
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Table S1. The expression levels of 84 common miRNAs present in EVs derived from eight MSCs cultured under 

various conditions and six PD-EVs. 
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Table S2. miRNAs matched to the coding region binding sites of SARS-CoV-2. 

. 

1 indicates “Percentage of miRNAs in EVs”. 

2 indicates the prediction score or the miRDB method. According to miRDB, a predicted target 

with score > 80 is most likely to be real. 


