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The determination of cell fates to premature senescence and apoptosis by the cellular levels of DNA damage
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The determination of cell fates to premature senescence and apoptosis
by the cellular levels of DNA damage
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Premature senescence (PS) is an acutely inducible, telomere-independent, and stress-responsive form of cellular aging. The
stimuli causing DNA damage, such as chemotherapeutic drugs, reactive oxygen species, and ionizing radiation, could lead
the cells to PS as well as apoptosis, however, it still remains unclear how PS or apoptosis is differentially determined. Here,
we investigated the molecular mechanisms determining PS and apoptosis using HepG2 cells treated with etoposide (VP16),
which activates ATM-mediated DNA damage response. Cells treated with VP16 showed DNA damage in a manner
dependent on its concentration as judged by immunofluorescence analysis with y-H2AX and 53BP1. The low concentration
(10pM) of VP16 effectively induced PS, whereas the cells treated with the high concentration (100uM) underwent apoptosis,
which were assessed by Senescence Associated-B-Gal and Annexin V/PI assays, respectively. These results indicated that
the levels of DNA damage are crucial for cell fate decision to PS and apoptosis. In addition, the abrogation and inactivation
of ATM using siRNA and KU-55933, a specific and potent inhibitor of ATM, respectively, decreased both PS and apoptosis.
On the other hand, the suppression of Chk2 by its specific inhibitor, a downstream effector of ATM, reduced apoptosis but
not PS cells. Furthermore, several differences were detected in the phosphorylation states of ATM and Chk2 between cells
treated with the low and high concentrations of VP16. Collectively, the results suggested that determination of PS and
apoptosis may be made by the phosphorylation of ATM and Chk2 depending on the levels of DNA damage.
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