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Our research is centred on cellular responses to damaged DNA (termed DNA damage response). Cells with unhealed DNA 
damage are mostly prevented from cell division due to activated cell cycle checkpoints; however, following unscheduled 
cell division, unrepaired breaks result in chromosomal instability with accompanying changes in gene dosage – the driv-
ing force of malignant transformation. We focus on 1) mechanisms of cellular response to persistent irreparable DNA 
damage lesions manifested as irreversible cell cycle arrest (cellular senescence); 2) mechanisms of radioresistance 
and chemoresistance of cancer cells; 3) role of DNA damage-induced expression of cytokines in paracrine signalling, 
cancer microenvironment and cell reprogramming; 4) DNA transactions mediated by RecQ DNA helicases, key players 
in the maintenance of genomic stability; 5) mechanisms resolving collisions between replication and transcription ma-
chineries and associated RNA:DNA hybrids referred to as R-loops; and 6) impact of the above mechanisms on cancer 
and ageing with the aim to find new therapeutic approaches, such as thermotherapy using targeted gold nanoparticles. 
Recently, we have identified the mechanism of IFNγ-induced senescence and the role of senescent cells in tumour pro-
motion. We have described development of a stem cell-like phenotype of cancer cells in response to genotoxic stress 
and examined pro-survival signalling pathways responsible for radio- and chemo-resistance of cancer cells. 
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