
Supporting Information 
Peptide-based capture-and-release purification of extracellular vesicles and statistical algorithm 
enabled quality assessment 

Zachary F. Greenberg1, Samantha Ali1, Thomas D. Schmittgen1, Song Han2, Steven J. Hughes2, Kiley S. Graim3*, 
Mei He1* 

1. Department of Pharmaceutics, College of Pharmacy, University of Florida, Gainesville, Florida 32610, United 
States  

2. Department of Surgery, College of Medicine, University of Florida, Gainesville, Florida 32610, United States  
3. Department of Computer & Information Science & Engineering, Herbert Wertheim College of Engineering, 

University of Florida, Gainesville, Florida, 32610, USA  
*    corresponding contact 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 



 

  

Cow Milk

Human Plasma

mammalian Cell Culture

Orange Juice

V Fisheri Bacteria Culture

Hemp Juice

50

100

150

EV
 S

ize
 (n

m
)

 

Figure s1. Broad workflow applicability of ExCy in various biological media with characterized EV size.   



  

Figure s2. The mass spectrometric characterization and QC after peptide microwave synthesis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

Figure s3. ExCy’s capability to recapture EVs. A) EV isolate concentrations after ExCy’s sequential usage in 
the same sample type (plasma), indicating limits of isolation reproducibility. Yellow bars indicate confidence 
interval, while blue bars fall out of range. B) Nanoparticle tracking analysis for each sequential isolation. Initial 
designates the starting EV isolate concentration from human plasma.   
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Figure s4. NTA size distribution profile from all human plasma samples from A) Pancreatic cancer and B) 
Healthy controls. Red line: ExCy; Blue line: UC; Orange: ExoEasy; Gray: FujiFilm. 



 

 

 

 

 

 

 

 

 

 

 

 

 

Figure s5. 260/280 nm-1 analysis to examine RNA purity after applying Qiagen’s miRNeasy kit to extract total 
RNA.  
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Figure s6. Protein gel analysis by Coomassie blue staining through BioRad imaging, within a tetra system, on 
the same samples for the four EV isolation methods. A) Unprocessed raw gel. S9 was added twice to UC, out 
of random selection, to assess protein gel variation. B) ImageJ processed. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

Figure s7. Bioanalyzer analysis on UC extracted RNA  

 

 



 

Figure s8. Bioanalyzer results on ExoEasy extracted RNA 

 



 

Figure s9. Bioanalyzer results on ExCy extracted RNAs 



Figure s10. Bioanalyzer results on Fujifilm extracted RNAs 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Patients ExCy ExoEasy FujiFilm UC 
PC1 75.98 71.06 68.91 61.67 
H1 80.94 78.84 89.93 60.74 
H2 86.38 81.31 77.37 71.15 

PC2 79.21 57.3 60.04 57.89 
PC3 73.36 57.38 67.28 61.93 
H3 77.34 78.23 74.23 62.46 

PC4 68.09 73.53 79.91 67.74 
AVG ± STDEV:  77.33 ± 5.79 71.09 ±10.00 73.95 ± 9.71 63.37 ±4.50 

 

Figure s11. HISAT2 mapping rate across each method for all the patients. 
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Figure s12. Total RNA distributions across each method for all patients  
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Figure s13. Total RNA distributions across each method for all patients after mapping to Vesiclepedia. 

 

 

 

 



 

Figure s14. Venn diagrams indicating unique and shared mRNA transcripts across different methods for each 
patient.  

 



 

 
Figure s15. Pearson’s correlation matrix across each method for all patients. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Figure s16. COSMIC pancreatic cancer heatmaps across all the other patients 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Figure s17. Summary of the EV sizes observed by transmission electron microscopy for figure 4.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

B) ExCy compared to Fujifilm 

 

C) ExCy compared to ExoEasy AND Fujifilm  

 

D) Fujifilm compared to ExoEasy 

 

Figure s18. Investigating the differential analysis of EVs isolated by ExCy, ExoEasy, and Fujifilm from healthy 
samples to understand marker discovery differences with edgeR. A) ExCy was compared to ExoEasy and B) 
Fujifilm separately, then C) compared to the combined statistical effect of ExoEasy and Fujifilm. D) Fujifilm 
compared to ExoEasy. 

 



 

 

Figure s19. GMNN mRNA levels across the four EV isolation methods to understand interaction with PHC1. If 
PHC1 was detected in an EV, then GMNN must likely be isolated along with PHC1, since GMNN is regulated 
by PHC1 in the pancreas.  


