
Supplementary figure 1. Analysis of 564 EV-TRACK knowledgebase1 records on blood-derived EV. a. 
The most frequently used blood collec�on tubes for EV research. b. Study aims in blood-derived EV 
research. 
 
Supplementary figure 2. The number of BCT and performance metrics evaluated by other BCT 
performance studies and this study. 
 
Supplementary figure 3. Illustra�ve overview of EV separa�on and analysis. A�er blood sample 
collec�on, serum or PDP is prepared by serial centrifuga�on. Hematology analysis is performed on 
whole blood. Par�cle analysis (EV subtypes, lipoprotein par�cles (presumably chylomicrons), residual 
platelets) is performed by flow cytometry on processed blood (serum or PDP) without addi�onal EV 
separa�on. For rEV recovery analysis, a crude plasma EV prepara�on is obtained by size-exclusion 
chromatography (SEC). For integra�ve omics analysis (LC-MS/MS and small RNAseq), EV are 
separated from serum or PDP by the orthogonal implementa�on of SEC and ODG. * rEV spike-in in 
whole blood samples is only performed for rEV recovery analysis. 
 
Supplementary figure 4. Characteriza�on of EV prepara�ons separated from plasma using SEC (le�) 
and SEC + ODG (right). a. NTA of EV-enriched frac�ons. NTA calculated size distribu�ons are depicted 
as mean (black line) with standard error (red area) and total par�cle number, mean par�cle size and 
mode are shown for each EV-enriched frac�on. b. Western blot analysis for EV- (Flo�llin-1) and non-
EV (Apolipoprotein A1) associated proteins. c. Transmission electron microscopy of EV-enriched 
frac�ons (scale bar: 200 nm). White arrows indicate EV and black arrows indicate lipoprotein 
par�cles. d. Technical evalua�on of methodological repeatability of SEC+ODG separa�on of citrate 
plasma EV (PEV) by mass spectrometry-based proteomic analysis (LC-MS/MS) of 5 technical 
replicates (each replicate indicated by number). LC-MS/MS data from EV-enriched frac�ons are 
compared by correla�on analysis. Data are provided as Pearson's r coefficients. 
 
Supplementary figure 5. Impact of BCT type (n=10) on hematology tes�ng of full blood samples prior 
to sample prepara�on (n=10). Data are depicted as individual values with means. The asterisk 
indicates a sta�s�cally significant difference compared to the reference BCT (EDTA). a. Leukocyte 
(103/μL), erythrocyte (106/μL) and platelet (103/μL) count. b. Mean cellular volume (fL). 
 
Supplementary figure 6. Impact of BCT type (n=10) on the ra�o of ac�vated platelet EV (CD61+Lac+; 
RI<1.42) to total EV (RI<1.42), measured by flow cytometry (n=10). Data are depicted as individual 
values with means. 
 
Supplementary figure 7. Impact of BCT type (n=10) on EV (RI<1.42) size distribu�on, measured by 
flow cytometry (n=10). Data are provided as the decay constant (Mu) of the size distribu�on slope. 
Data are depicted as individual values with means. 
 
Supplementary figure 8. Principal component analysis of EV proteome (LC-MS/MS) data impacted by 
BCT type. Data points are colored according to biological replicate. Serum (red) and Roche cfDNA 
(pink) clusters are indicated by colored ellipses. 



Supplementary figure 9. GSEA of EV proteome (LC-MS/MS) data impacted by BCT type. a. The serum 
EV proteome is enriched in a phenotype corresponding to platelet ac�va�on, signaling and 
aggrega�on b. The Roche cfDNA EV proteome is enriched in a phenotype corresponding to the 
erythrocyte membrane and cytosol. Significance threshold was set at FDR < 0.05. The heat map 
corresponds to the enrichment of phenotypic proteins in individual samples. 
 
Supplementary figure 10. Principal component analysis of EV miRNA (small RNA seq) data impacted 
by BCT type. Data points are colored according to biological replicate. Serum (red) and Roche cfDNA 
(pink) clusters are indicated by colored ellipses. 
 
Supplementary figure 11. Impact of BCT type (n=5) on hematology tes�ng of full blood samples prior 
to sample prepara�on (n=5) a�er 60 min (T1), 8h (T2) and 72h (T3) (BPI evalua�on). Data are 
depicted as individual values with means. The asterisk indicates a sta�s�cally significant difference 
compared to the reference BPI (T1). a. Leukocyte (103/μL), erythrocyte (106/μL) and platelet (103/μL) 
count. b. Mean cellular volume (fL). c. Residual platelet (103/μL) count on hematology tes�ng a�er 
plasma prepara�on. 
 
Supplementary figure 12. GSEA of EV proteome (LC-MS/MS) data (BPI evalua�on). a. The EV 
proteome at T3 is enriched in a phenotype corresponding to platelet ac�va�on, signaling and 
aggrega�on compared to T1. b. The EV proteome at T3 is enriched in a phenotype corresponding to 
the erythrocyte membrane and cytosol compared to T1. Significance threshold was set at FDR < 0.05. 
The heat map corresponds to the enrichment of phenotypic proteins in individual samples. 
 
Supplementary figure 13. Impact of BCT type (n=5) on the ra�o of a. Ac�vated platelet EV 
(CD61+Lac+; RI<1.42) to total EV (RI<1.42), b. Non-platelet EV (CD61-Lac+; RI<1.42) to total EV 
(RI<1.42) and c. Erythrocyte EV (CD235+; RI<1.42) to total EV (RI<1.42), measured by flow cytometry 
(n=5) in plasma 60 min (T1), 8h (T2) and 72h (T3) following sample collec�on (BPI evalua�on). Data 
are depicted as individual values with means. 
 
Supplementary figure 14. Impact of BCT type (n=5) on the EV proteome, analyzed by LC-MS/MS 
(n=3) in EV-enriched frac�ons prepared from plasma 60 min (T1), 8h (T2) and 72h (T3) following 
sample collec�on (BPI evalua�on). The EV proteome at T2 and T3 is compared to the EV proteome at 
T1 by correla�on analysis. Data are provided as Pearson's r coefficients and are depicted as individual 
values with means. 
 
Supplementary figure 15. Impact of BCT type (n=5) on the EV miRNA profile, analyzed by small 
RNAseq (n=3) in EV-enriched frac�ons prepared from plasma 60 min (T1), 8h (T2) and 72h (T3) 
following sample collec�on (BPI evalua�on). The EV miRNA profile at T2 and T3 is compared to the 
EV miRNA profile at T1 by correla�on analysis. Data are provided as Pearson's r coefficients and are 
depicted as individual values with means. 
 
Supplementary figure 16. Impact of BCT type (n=5) on the volume of plasma 60 min (T1), 8h (T2) and 
72h (T3) following sample collec�on (BPI evalua�on). 



a. Blood EV research: sample types

b. Blood EV research: study aim
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Size (nm)

Total number: 2.8 +/- 0.7 1010

Mean size: 144.2 +/- 2.0 nm
Mode: 128.5 +/- 7.8 nm 

NANOSIGHT Biomatrica_1-200 2019-06-26 13-32-04
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FTLA Concentration / Size graph for Experiment:
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Error bars indicate + / -1 standard error of the mean

Included Files

Biomatrica_1-200 2019-06-26 13-32-12
Biomatrica_1-200 2019-06-26 13-32-58
Biomatrica_1-200 2019-06-26 13-33-42

Details

NTA Version: NTA 3.3 Dev Build 3.3.104
Script Used: EG script 3x30 flow 20.txt
Time Captured: 13:32:04  26/06/2019
Operator:
Pre-treatment:
Sample Name:
Diluent:
Remarks:

Capture Settings

Camera Type: sCMOS
Laser Type: Blue488
Camera Level: 13
Slider Shutter: 1232
Slider Gain: 219
FPS 25.0
Number of Frames: 749
Temperature: 25.9 - 26.0 oC
Viscosity: (Water) 0.869 - 0.871 cP
Dilution factor: Dilution not recorded
Syringe Pump Speed: 20

Analysis Settings

Detect Threshold: 3
Blur Size: Auto
Max Jump Distance: Auto: 9.7 - 9.9 pix

Results

Stats: Merged Data
Mean: 144.2 nm
Mode: 115.2 nm
SD: 41.6 nm
D10: 95.7 nm
D50: 138.7 nm
D90: 200.1 nm

Stats: Mean +/- Standard Error
Mean: 144.2 +/- 2.0 nm
Mode: 128.5 +/- 7.8 nm
SD: 41.5 +/- 1.2 nm
D10: 96.3 +/- 2.5 nm
D50: 139.6 +/- 2.8 nm
D90: 200.2 +/- 1.0 nm
Concentration: 1.40e+09 +/- 3.68e+07 particles/ml

70.9 +/- 1.9 particles/frame
77.2 +/- 1.8 centres/frame

Size (nm)

Total number: 6.4 +/- 9.6 1012

Mean size: 136.1 +/- 6.2 nm
Mode: 96.1 +/- 5.6 nm 
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