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Molecular mechanism of genomic DNA fragmentation and secretion
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Cellular senescence is the state of essentiall¥ irreversible cell cycle
arrest that can be induced by a variety of potentially oncogenic stimuli. On the other hand,
cellular senescence also causes secretion of various inflammatory factors. This phenotype is
senescence-associated secretory phenotype (SASP), which contributes to many aspects of physiology
and disease. Here, we show that cytoplasmic accumulation of nuclear DNA plays key roles in the onset

of SASP. Although both DNase2 and TREX1 rapidly remove the cytoplasmic DNA fragments emanating from
the nucleus in pre-senescent cells, the expression of these DNases is downregulated in senescent
cells, resulting in the cytoplasmic accumulation of nuclear DNA. This causes the aberrant activation

of cytoplasmic DNA sensors, provoking SASP through activation of the innate immune response. Here
we demonstrated that cytoplasmic DNA accumulation causes the secretion of cfDNA from senescent
cells.
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