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Supplementary Figure S1. EV characterization (A) A representative Western blot demonstrating the 

presence of EV marker proteins Alix and Syntenin-1 in isolated EV samples. (B) Representative 

nanoparticle tracking analysis profiles demonstrating the size distribution profile of isolated EV samples. 

(C) Representative electron microscopy images demonstrating the typical EV size and morphology in 

isolated samples. Scale bar 500nm. 
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Supplementary Figure S2. Further validation of the SEC workflow for separating EV and non-EV 

secreted material using Neuro2a cells after overexpression of let-7a miRNA. The SEC 

chromatograms (A, B, C) indicate that the EV peak (i.e. the void volume peak) contains material > 600 

kDa MW and is the only fraction to contain particles, as detected by the Nanoparticle Tracking Analysis. 

The elution profile of RNA and protein (C) is more complex, where a significant proportion of material is 

found in the non-EV area of the chromatogram. (D) miRNA in the EV fraction is protected from RNAseA 

treatment, whereas the non-EV fraction was susceptible for that. (E) When the conditioned medium is 

concentrated with 100 kDa MWCO spin filters the majority of miRNA is found in the ultrafiltration permeate 

(UF PERM), which is consistent with the observation that the majority of miRNAs are found in the non-EV 

peak of the SEC workflow. Ultrafiltration retentate (UF RET) contained only a minor fraction of miRNA). 

(F) No particles were detected in the UF permeate, again in line with the observation that the majority of 

miRNA is found in the non-EV fraction.  
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Supplementary Figure S3. sRNA composition, characteristics and enrichment in secretory 

fractions. The percentage of sRNA biotype reads, fold enrichment over cells in HEK (A) and MSC (B) 

samples reveals that EV and Non-EV samples are enriched in piRNA sequences and depleted from 

miRNA sequences. piRNA reads distribution length in cells (C), EVs (D) and Non-EVs (E), and the 

presence of 5’ U (F) suggests that a proportion of genes annotated as piRNAs might not be true piRNAs. 

Up to a third of piRNA annotations in cells and EVs, and up to 80% of piRNA annotations in Non-EVs also 

align to tRNA reads (G). Even if the tRNA-overlapping piRNA sequences (dashed regions on the bars) 

are eliminated from the analysis, the enrichment of piRNA sequences in EVs and Non-EVs is still 

observed (H). Two-way ANOVA analysis with Tukey post-hoc correction. **p<0.01, *** p<0.001, **** 

p<0.0001 
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Supplementary Figure S4. Read alignment, annotation and length statistics across the studies 

samples. The average number of aligned reads varies between sample types (A). The percentage of 

annotated reads that align to sRNA biotype RNAs and other RNA sequences is presented in panels (B) 

and (C), respectively (respective rRNA data is not presented). Length distribution histograms of all 

annotated reads (sRNA, rRNA and other RNA) for HEK and MSC cells, EVs and Non-EVs is presented 

in panels (D–I). 
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Supplementary Figure S5. The prevalence of 'other RNA' biotypes (A) The percentage of annotated 

reads aligned to tRNA, protein coding RNA, long non-coding RNA (lncRNA) and miscellaneous RNA 

(misc_RNA). (B) The percentage of annotated reads aligned to Y RNA, small cytoplasmic RNA (scRNA) 

and vault RNA. (C, D) Read length distribution histograms of tRNA-aligned reads in HEK and MSC EVs 

and Non-EVs. (E) Among the tRNA-aligning reads, Gly-GCC tRNA sequences are overrepresented, 

constituting up to 90% of all detected RNA reads in the Non-EV samples.  
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Supplementary Figure S6. Length distribution histograms for reads aligning to miRNAs. 

Sequences in all samples are in accordance with an expected length of mature miRNAs. 
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Supplementary Figure S7. Correlation plots of all mature miRNAs. miRNA expression profile between 

EV, Non-EV and cell samples are highly correlated both in HEK (A, C, E) and MSC (B, D, F) samples. 
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Supplementary Figure S8. Heatmaps of differentially expressed miRNAs detected between the EV 

and Non-EV fraction of the MSC (A) and HEK (B) secretome. EV-enriched miRNAs tend to have low 

expression level in cells, whereas EV-depleted miRNAs are sampled from miRNAs with high cellular 

expression. In HEK samples, there are only two miRNAs that are differentially expressed between EV 

and Non-EV samples (B), whereas in MSC samples the number of differentially expressed miRNAs is 

considerably higher. 
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Supplementary Table S1. Differentially expressed miRNAs in EVs vs Cells. 
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Supplementary Table S2. Differentially expressed miRNAs in Non-EVs vs Cells. 
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Supplementary Table S3. Differentially expressed miRNAs in EV vs Non-EV samples. 
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Supplementary Table S3 (continued) 

 


