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Research progress in extracellular vesicle isolation methods

SU Xisuo, LIU Dingbin’
College of Chemistry, Nankai University, Tianjin 300071

Abstract: Extracellular vesicle (EV) is phospholipid bilayer membrane vesicle released by cells and its size
ranges from 30 to 5 000 nm. EV carries the biomolecular information of the parental cells and plays an impor-
tant role in cell communication and epigenetic regulation by transporting critical biological cargoes such as pro-
teins, miRNA, mRNA and DNA. Due to the complexity of the body fluid enviroments in which EV is found,
their diverse origins, and the great heterogeneity in their physical and chemical properties, efficiently and purely
isolating and purifying EV is critical for downstream biomedical research and clinical applications. This review
summarizes the research progress of isolating EV from different sources, analyze the advantages and disadvan-
tages of different methods, clarify their application scenarios, and provide useful information for the application
and further development of various EV separation technologies.
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Figure 1 Biogenesis of extracellular vesicle™
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Figure 2 Schematic illustration of differential centrifugation and density-gradient centrifugation
The density gradient centrifugation is based on the differential centrifugation. Usually, different-density biocompatible media
(such as sucrose or iodixanol) are placed in a test tube, with the density gradually decreasing from bottom to top. Under the action

of a certain centrifugal force, the particle components of different densities cause the denser ones to float upward and the less dense

ones to sink downward. Eventually, different-density particles will stop at the corresponding isodensity zones.
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Figure 4 Illustration of the principle of size exclusion

chromatography
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Figure 6 Schematic illustration of microfluidic based separation and clinical applications of exosomes
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