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Supplementary Fig. 1| Detailed operation steps of physical isolation-based exosome separation techniques. (A) Ultracentrifugation isolates exosomes using strong centrifugal forces generated at a high rotational speed. (B) Density gradient centrifugation using a buffer consisting of a density gradient so that the exosomes stop at the same point as the density of the exosomes. (C) Filtration is achieved by applying pressure to the sample through a filter with a pore size similar to that of exosomes. (D) Size exclusion chromatography utilizes the different mobility of exosomes according to particle size through a porous structure.



Supplementary Fig. 2| Detailed operation steps of chemical precipitation, immuno-capture based exosome separation techniques. (A) Precipitation that aggregates exosomes by forming a network with polyethylene glycols (PEG). (B) Salting out that precipitates exosomes by adding acetate to the buffer to adjust the pH. (C) Immuno-capture is based on the binding reaction between exosome membrane proteins and anti-membrane proteins. (D) Magnetic immuno-capture that attaches antibodies to magnetic beads to hold exosomes through an immune reaction and separate them by using a magnetic field.



Supplementary Fig. 3 Quantitative definitions of exosome yield and purity. Yield refers to the proportion of exosomes recovered after separation relative to the total number of exosomes originally present in the sample. ; , Number of exosomes before separation; , Number of exosomes after separation. Purity refers to the proportion of exosomes in the final isolated sample. The higher the proportion of exosomes compared to other particles (e.g., microvesicles, apoptotic bodies, cell debris), the greater the purity.; , Total number of particles in the isolated sample; , Number of exosomes after separation.
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