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Figure 1 Molecular mechanisms of senescence. Four key signaling
pathways of cell senescence: (i) DNA damage and telomere
shortening activate DDR: p21 and p16 are activated by phosphorylation
of kinases, such as ATM, ATR, CHKI1, and CHK2, resulting in cell
cycle arrest. (ii) Activation of proto-oncogenes and tumor suppressor
genes by mutations: pl6 and p53 are activated with the participation of
ARF, RAF, and AKT, leading to cell cycle arrest. (iii) Mitochondrial
dysfunction: reactive oxygen species (ROS) production is increased,
pl16 and p53 are directly activated by kinases MKK3 and MKK®6 or via
downstream effector p38. p38 can also be directly regulated by AMPK.
(iv) SASP consists of secretory proteins such as TGF-f, which promote
senescence by up-regulation of p53 and p15 through SMAD complexes
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Figure 2 GO terms and signaling pathways related to senescence-
associated genes. A: Biological process; B: KEGG pathway enrichment.
P: Corrected P value by BH (Benjamini and Hochberg) method. Count:
The number of genes enriched, shown in black circles. Gene Ratio: The
ratio of the enriched genes to the total number of input genes. Lines:
Reported connections and interactions between signaling pathways
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Vascular aging and cardiovascular diseases
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Vascular aging is an independent risk factor for cardiovascular diseases (CVD), such as hypertension, coronary artery disease and
aortic dissection. The senescence of vascular endothelial cell (EC) and smooth muscle cell (SMC) is the basis of vascular aging. Here,
we discussed the morphological characteristics, molecular markers and the mechanisms of senescent EC and SMC, reviewed the
advances in single-cell sequencing, senolytics and genetics in vascular cellular senescence and cardiovascular diseases in aging.
Finally, the possibilities of delaying senescence, promoting vascular health and reducing age-related diseases by senolytics, drugs,
exercise and nutrition were discussed.
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