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Research Progress of Exosomes in the Diagnosis and Treatment of Tumors

Bai Lianmei, Liu Yichen, Guo Kaili, Wang Pan*
(College of Life Science, Shaanxi Normal University, Xi’an 710119, China)

Abstract Exosomes are transport vesicles with a size of 30-130 nm, which are secreted by cells and pos-
sessed the biological characteristics of donor cells. As an important medium for information transmission and ma-
terial exchange among cells, exosomes contain proteins, RNA and other biologically active molecules and play an
important role in the development of normal physiological metabolic reactions, tumors and other diseases. As a new
natural endogenous material transport carrier, exosomes have the advantages of low toxicity, low immunogenicity,
and good permeability. Currently, exosomes have been successfully loaded with small molecule chemical drugs,
genes and other biologically active molecules for the diagnosis and treatment of cancer. This article reviews the
biological characteristics of exosomes, the advantages of exosomes as diagnostic biomarkers and drug carriers, and
the application in tumor diagnosis and treatment.
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Table 1 Comparison of methods for extraction of exosomes (modified from reference [11])

Jivk s AT EE PN
Methods Advantages Disadvantages References
Ultracentrifugation Current gold standard, large quantity, low  Time-consuming, low recovery and [18]

cost purity
Density gradient Established protocol, high and purity Large sample volume, low extraction [19-20]
centrifugation rate
Polymerization High extraction rate, easy and user-friend-  Difficulty in scaling, lack specificity [21]
precipitation ly processing
Mmunomagnetic Simple operation, high specificity Affect biological activity [22]
bead separation
Size-exclusion chro- ~ Wide variety of eluents, high yield Need special equipment, lack specificity [23]
matography
Field flow fraction- Broad separation range, large quantity Requires fractionation, equipment, time- [24]
ation consuming
Kit extraction Fast, easy operation The application has limitations, expen- [25]

sive
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Fig.2 Schematic diagram of extracellular vesicle loading strategies
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Table 2 Problems of exosomes in the clinical application and possible solutions

AFAL ) 1] i A BE IR R T 1 225 30k
Problems Possible solutions References
Low yield Bioinspired exosome-mimetic nanovesicle or developing methods [55]

for mass production of EVs from cell culture
High separation and purification ~ Developing simple and efficient extraction kit [56]
cost complicated operation
Heterogeneity and quality Establish standardized cell culture mode and strict quality control [57]
control standards are difficult to monitoring
unify
Difficult to achieve active tar- Exosomes are surface-bound with specific ligands and specifically [58]

geted drug delivery

As a biomarker, the content of
exosomes is less

bind to the corresponding receptors of the target cells to achieve
targeted administration

The National Institutes of Health is developing a reference data-
base for extracellular RNA as biomarkers or develop more sensi-

[11]

tive instrumentation for single EV profiling
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