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Supplementary Table 1. Comparison of aptamers and antibodies for EV-related 

applications 

Comparison 

dimension 
Antibody Aptamer References 

Basic 

composition 
Amino acids Nucleotides (A, G, T/U, C) [8,17] 

Recognition 

principle 

Antigen-antibody complex 

formation 

Three-dimensional conformational 

complementarity 
[11] 

Preparation cost High Low [9,17] 

Batch-to-batch 

consistency 
High variability between batches 

Highly consistent across synthesis 

batches 
[17] 

Stability Sensitive to temperature and pH Very stable [17] 

Chemical 

modification 

Difficult for site-specific 

modification 

Flexible modification during or after 

synthesis 
[12,17] 

Immunogenicity May induce immune response Very low immunogenicity [17] 

Elution 

conditions 

Harsh (low pH, high salt, organic 

solvents); damages EVs 

Mild (complementary strand 

displacement); preserves EV 

integrity 

[17] 

Selection 

capability 

Limited ability to apply negative 

selection pressure 
Readily adjustable [13] 



Supplementary Table 2. Receptor-mediated endocytosis pathways in aptamer-EV 

drug delivery 

Endocytosis type 
Representative 

aptamer 
Target 

Cargo / EV 

source 
Reference 

Clathrin-mediated AS1411 Nucleolin 

Doxorubicin / 

engineered 

EVs 

[82] 

Receptor-

mediated 

Anti-colon cancer 

aptamer 

Colon cancer 

surface 

antigen 

SN38 / MSC-

derived EVs 
[85] 

Lysosomal 

targeting 

Raloxifene-specific 

aptamer 

Estrogen 

receptor 

(ERα) 

Raloxifene / 

aptamer-EV 

conjugate 

[88] 



Supplementary Table 3. Aptamer-based immune monitoring platforms for EV 

analysis 

Platform Capture element 

Signal 

transduction 

mechanism 

Target Reference 

Microfluidic 

device-based 

extracorporeal 

circulation 

CD63 aptamer-

modified magnetic 

nanospheres, IMNs 

Hybridization 

chain reaction 

PD-L1⁺ small 

extracellular 

vesicles, sEVs 

[55] 

DNAzyme 

assembly 

Aptamer-

cholesterol anchor 

DNAzyme 

catalysis → 

fluorescence 

PD-L1⁺ EVs [114] 

SERS probe 

Aptamer-

functionalized 

AuNPs 

Surface-enhanced 

Raman scattering 
PD-L1, CTLA-4 [115] 

Quantum dot 

nanosphere 

Aptamer-QD 

conjugate 

Nanosphere 

amplification + 

ML 

PD-L1 [116] 

 


