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Abstract: Alzheimer's disease (AD) is a neurodegenerative disease, and aging is its primary risk factor. Cellular senescence is
a permanent state of proliferation arrest associated with pro-inflammatory cytokines, and it is regarded as a significant cause
of aging and age-related diseases, including AD. Microglia (MG) are resident immune cells in the brain, and their aging is a
crucial pathogenic factor in AD. Senescent MG have been detected in the brains of AD patients and animal models. Removing
senescent cells via genetic or pharmacological approaches can alleviate the neuropathological changes induced by -amyloid
(AP) peptide and tau protein, and improve the learning and memory abilities of AD model mice, indicating that cellular
senescence plays a key role in AD pathophysiology. There are numerous factors that influence the senescence of MG,
primarily including DNA damage, telomere shortening, oxidative stress, inflammation, mitochondrial dysfunction, and
metabolic disorders. The latest research has discovered that signal crosstalk between mitochondria and endoplasmic reticulum
(ER) may also be one of the important factors contributing to MG senescence. There is mutual crosstalk between
mitochondria and ER, and the site of close contact is called the mitochondria-associated membrane (MAM) or mitochondria-
ER contact site (MERCS). As a dynamic structure, MAM is involved in processes such as lipid biosynthesis and transport,
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calcium homeostasis, and reactive oxygen species production. Meanwhile, it is a key region that regulates processes including

mitochondrial function, cellular calcium homeostasis, lipid metabolism, oxidative stress, and inflammatory signaling

pathways, and is closely related to endoplasmic reticulum stress, and plays an important role in cellular senescence. In this

review, we summarize the latest research progress in this field, and consolidate evidence indicating that the molecular

mechanism of mitochondria-ER crosstalk drives MG senescence. In the end, we propose a novel therapeutic direction for AD

caused by senescence based on targeting mitochondria-ER crosstalk to inhibit MG senescence.
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Figure 1 Causes of cellular senescence

The causes of cellular senescence can be endogenous and exogenous, including oxidative stress, genotoxicity, excessive

activation of oncogenes, inflammatory responses, and metabolic disorders, among others. Meanwhile, cellular senescence is

also accompanied by increased expression of p16™%*? a significant increase in SA-B-GAL activity, and the secretion of a

large number of SASP.
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Figure 2 Relationships between partial inflammatory signaling pathways and MG
NLRP3 is localized to the MAM upon activation. MERCS triggers the production of ROS to activate NLRP3, and NLRP3 further
regulates the SASP. NF-«kB regulates the production of SASP to cause microglia to enter a senescent state.
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