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Exosomes are transporting bodies containing a bilayer lipid membrane with a diameter between 40 to
100 nm, which can be released by various types of cells and widely distributed in body fluids including blood,
cerebrospinal fluid, saliva and the systemic circulation thereafter. Through membrane proteins in contact with
target proteins, ligand-receptor binding, and direct membrane fusion, exosomes transport proteins, mRNA,
and microRNAs that they carry to target cells, participating in cell-to-cell communication as well as a variety
of physiological and pathological processes. At present, it is found that exosomes are widely involved in the
development of various neurodegenerative diseases such as amyotrophic lateral sclerosis, Alzheime’s disease
and Parkinson’s disease.
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R Ry P ke LIC ) M= 4, e A
W ILJG 7 S B0 I W 3 T ST . ALS U E
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Figure 1 Role of exosomes and aberrant proteins in ALS
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In the central nervous system, the mutations of SOD1, TARDBP and FUS genes lead to pathological protein aggregation causing neuronal
damage. SOD1 pathological protein can be released by living cells secreted exosomes as well as the pyrolysis of dead cells. By transporting
to motor neurons, the SOD1 pathological protein present in motor neuron cells can mediate misfolding of SOD1 and, on the other hand,
aggregate in cells, which in turn mediates motor neuron damage. A small amount of SOD1 pathological protein present in the exosomes
can cause an inflammatory reaction and promote the release of inflammatory factors from the microglia to damage motor neurons. FUS and
TDP-43 can also be transported from exosomes to motor neurons and TDP-43 can induce motor neuron damage by activating autophagy
and apoptosis after aggregation in cells. In addition, mitochondrial and axonal transport dysfunction are also involved in the pathogenesis
of ALS. Stem-derived exosomes can affect the integrity of intercellular junctions, increase intercellular permeability, and then cross the
blood-brain barrier into the nervous system by releasing specific substances. They can treat ALS by reducing inflammation, regulating

mitochondrial function, and inducing depolymerization and refolding of SOD1 pathological proteins.
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