Graphical abstract. UV-induced DNA damage and PARP inhibition promote a senescence-associated transcriptional program in HR+ breast cancer cells. UV irradiation activates stress signaling pathways, including MSK1/2, leading to phosphorylation of histone H3 at serine 28 (H3S28ph). In parallel, pharmacological inhibition of PARP1 (e.g., Olaparib) enhances this response. H3S28ph is enriched at promoter regions of key regulators of cell cycle arrest and senescence, including FOXA1, CDKN2B (p15) and CDKN2A (p14/p16), facilitating transcriptional activation. This chromatin remodeling event drives a stable growth arrest phenotype characterized by reduced proliferation and increased senescence-associated β-galactosidase activity. Together, these findings identify H3S28 phosphorylation as a critical epigenetic mediator that links DNA damage signaling to therapy-induced senescence.
[image: ]
image1.png
Senescent Breast Cancer Cell

G1
Arrest

4 Reduced
proliferation

HR* Breast Cancer Cell
(=)

UV-induced
DNA Damage
N/, T

@ 3 / —
-~? \ A }/ CDKN2B (p15)
(_J 7 . 7
Olaparib ’ p
, =
PARP1 Johe LA
CDKNZ2A (p14/p16) Therapy-induced _’Cancer Cell
Senescence Survival

\ / Senescence-associated transcriptional program Adaptive Resistance / Tumour Relapse

'





