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A: anti-CD9
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B: anti-CD63

t / s
0 50 100 150 200 250

ln
(R

0/R
)

-1.0

-0.5

0.0

0.5

1.0
CEVs = 6.1·104 particles·mL–1

CEVs = 6.1·105 particles·mL–1

CEVs = 6.1·106 particles·mL–1

CEVs = 6.1·107 particles·mL–1



S-3

C: anti-CD81
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Figure S1. Dependencies of ln(R0/R) = f(t) during interaction of extracellular vesicles with 
anti-CD9 (A), anti-CD63 (B) and anti-CD81 (C). 
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Table S1.  Analytical protocols for extracellular vesicles determination.

Receptor layer Method Dynamic range 
[particles·mL1]

LOD
[particles·mL1] Ref.

Au/capture DNA/MCH/exosomes/CD 63 
aptamer-T30-Au NPs/A30-Au NPs dual AuNP amplified SPR aptasensor 0 – 1·109 5·103 1

Au/CD63 aptamer/DNA-MB aptamer-based electrochemical 
(SWV) biosensor 1·106 – 1·109 1·106 2

Au/anti-EpCAM aptamers/exosomes/ Ag NPs-
anti-EpCAM an Cu NPs-anti-PSMA

electrochemical (LSV) sensor with 
metal nanoparticles  5·104 3

Au/DNA nanotetranedron/aptamer LZH8 electrochemical (SWV) sensor with 
expanded nucleotide 1·104 – 1·1013 2.1·104 4

Au/MUA/rabbit -human CD9/exosomes/ 
mouse -human CD9/ -mouse IgG/HRP---
TMB

electrochemical (ChA)sandwich 
immunosensor 1·105 – 1·1011 2.1·105 5

Au/HS-PEG-biotin:HS-OEG-COOH/SAv/ 
biotin-anti-CD63 acoustic affinity immunosensor 1·108 – 5·1010 2.9·108 6

Au/protein A/anti-CD9
Au/protein A/anti-CD63
Au/protein A/anti-CD81

SPR immunosensor 6.1·104  6.1·107
7.8·103

0.95·104

2.5·104
this work

Au/CSH/anti-CD9
Au/CSH/anti-CD63
Au/CSH/anti-CD81

QCM-D immunosensor 6.1·104  6.1·107
0.60·104

1.8·104

0.70·104
this work

Ag NPs: silver nanoparticles; aptamer LZH8: aptamer for HepG2 hepatocellular exosomes; Au NPs: gold nanoparticles; ChA: chronoamperommetry; 
CSH: cysteamine; Cu NPs: copper nanoparticles; EpCAM: epithelial cell adhesion molecule; HRP: horseradish peroxidase; LSV: linear scan voltammetry; 
MB: methylene blue, MCH: 6-mercapto-1-hexanol; MUA: 11-mercaptoundecanoic acid; OEG: oligo(ethylene glycol); PEG: polyethylene glycol; PSMA: prostate-
specific membrane antigen; SAv: streptavidin; SPR: surface plasmon resonance; SWV: square wave voltammetry; TMB: 3,3′,5,5′-tetramethyl benzidine.
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