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Study on the effect of different lyoprotectants on exosomes

WU Ying—jie, GENG Meng-yuan, WANG Jing, YIN Hai—fang

(School of Medical Technology, School of Basic Medical Sciences , Tianjin Medical University, Tianjin 300070, China )

Abstract Objective: To investigate the effects of different lyophilization protectants,such as trehalose,on the integrity , dispersity ,and
biological functions of exosomes. Methods: 293T cell-derived exosomes were collected by ultracentrifugation, and different lyoprotectants
such as 50 -200 mmol/L lysine,2% and 4% lactose,2% trehalose,and 5% inulin were added during the lyophilization. The particle
morphology and dispersion of exosomes were analyzed by transmission electron microscopy; the particle size distribution and quantity of
exosomes were analyzed by nanoparticle size analyzer; Plasma exosome induced angiogenesis assay was used to detect the ability of plasma
exosomes to induce angiogenesis after lyophilization. The expression of marker proteins CD63 and CD81 on exosomes stored at different
times were analyzed by Western blotting. The ability of exosomes stored at different times taken up by C2C12 cells was analyzed by Laser
scanning confocal. Results: 50,100 and 200 mmol/L. lysine maintained the integrity of lyophilized 293 cell exosomes,but different
concentrations of lysine could not solve the aggregation problem of exosomes during lyophilization. 5% inulin performed well in the
dispersion of lyophilized exosomes, but caused damage to the exosome membrane. 4% lactose and 2% trehalose could maintain the integrity
of exosome morphology and maintain exosome dispersion, and the protective effect was equivalent. Plasma—derived exosomes could induce
vascular endothelial cells to form tubes after lyophilization with 2% trehalose. The exosomes were lyophilized with 2% trehalose and stored
at room temperature for 1 day,l week and 1 month. Compared with the exosomes in the —80°C group,the lyophilized exosomes still
maintained the original morphology and dispersion. There was no change in the particle size distribution of exosomes,and there was no
difference in the total number of exosome particles(P>0.05) ,and the total number of particles was significantly higher than that in the group
without lyoprotectant( #=28.8,P<0.001 ). After 1 month of storage at room temperature , the expression levels of lyophilized exosome marker
proteins CD63 and CD81 were not different compared with the exosomes in the —80°C group,while the exosomes without trehalose
expressed CD81 and CD63 proteins level dropped significantly. The lyophilized exosomes added with 2% trehalose could still be taken up
by cells after being stored at room temperature for different times,and did not affect the inherent properties of exosomes as nanocarriers
entering cells. Conclusion: 2% trehalose can be used as an effective lyoprotectant for exosomes, providing a feasible solution for transport
and long—term storage of exosomes.
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Fig2 Electron microscopy characterization of exosomes with lactose, trehalose and inulin as lyoprotectants
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Fig 4 Characterization of exosomes stored for 1 day, 1 week,and 1 month
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