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Reduced Efficiency of DNA Repair and Antioxidant Defense Promote
the Accumulation of DNA Damage During Cell Senescence
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The accumulation of senescent cells within the organism positively correlates with age and is considered as one of
the risk factors for an age-dependent increase in the incidence of cancer. The tumor-promoting role of senescent
cells is commonly considered to be realized via the paracrine effects of the senescence-associated secretory pheno-
type on the cellular microenvironment. However, according to recent research, neoplastic transformation may also
be due to the genetic instability of senescent cells resulting from accumulating DNA damage. The present study
aimed to unravel the intracellular molecular causes that can mediate the occurrence and accumulation of DNA
damage during cell senescence. Here we applied replicative and stress-induced senescence of human endometrial
stromal cells (ESCs) as models of cell senescence. We revealed that both types of ESCs senescence were accompa-
nied by the formation of persistent DNA damage foci. We detected a decrease in the effectiveness of antioxidant de-
fense in senescent ESCs using the genetically encoded HyPer biosensor. At the same time the level of endogenous
reactive oxygen species (ROS) significantly increased in senescent cells, which may mediate the formation of the
DNA damage foci. Further accumulation of DNA damage foci can be associated with a decrease in the efficiency of
the repair systems in senescent ESCs, as evidenced by both transcriptomic analysis and the results reflecting the dy-
namics of DNA damage repair caused by oxidative stress or ionizing radiation. Thus, the accumulation of DNA
damage in senescent ESCs is, on the one hand, mediated by the ineffective antioxidant protection and increasing
ROS levels, and on the other hand, by a low efficiency of damage repair.

Keywords: cell senescence, genetic instability, DNA damage, DNA repair, reactive oxygen species, HyPer, human

endometrial stromal cells
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