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Extracellular vesicles containing proteasomes from neural stem cells affect 
certain pathological and physiological processes in the body

Abstract:

Although the etiology of Alzheimer’s disease (AD) is unclear until now, the fact that prote-
asome dysfunction is general in the pathogenesis of AD has attracted increasing attention 
from researchers in recent years. Much emerging evidence suggests that proteasomes exist 
both within cells and in extracellular vesicles (EVs) in body fluids. To better understand the 
role and significance of proteasome-containing EVs, in this study, we isolated and cultured 
neural stem cells (NSCs) from the brain of wild-type (WT) or APPswe/PS1dE9 AD mice and 
then collected EVs for structural and functional analysis. The results demonstrate significant 
differences in the morphology, structure, and function of NSCs and their secreted EVs derived 
from two different types of mice. Moreover, the proteasome activity in EVs isolated from AD 
NSCs culture medium was significantly lower than in WT NSCs culture medium. Consistent-
ly, when incubated MEF cells separately, compared with WT EVs, the AD EVs decreased the 
function of proteasomes and exacerbated cell death induced by oxidative stress. In addition, 
studies from animal research have also shown that mice injected with WT EVs showed im-
proved proteasome function and increased animal survival rate following brain injury, while 
mice treated with AD EVs showed the opposite results. These research findings suggest that 
proteasome-containing EVs may reflect the physiological and pathological status of secretory 
cells and regulate some disease pathological processes, which will provide new insights into 
the pathogenesis of AD
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