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Metabolic reprogramming towards aerobic glycolysis (the Warburg effect) is a hallmark of cancer that fuels tumour progression and therapeutic resistance. Beyond its metabolic role, glycolysis generates high levels of lactate, which has recently emerged as a signalling molecule capable of reshaping the epigenome through histone lysine lactylation. Among these modifications, histone H3 lysine 18 lactylation (H3K18la) has been implicated in transcriptional regulation, yet its contribution to the DNA damage response (DDR) and therapy resistance remains largely unexplored.
This project aims to decipher how lactate-dependent H3K18la remodels chromatin to regulate DNA repair programmes and promote cancer cell survival following genotoxic stress. We hypothesize that lactate establishes distinct chromatin states that quantitatively influence DDR factor recruitment and transcriptional responses, ultimately determining cellular sensitivity to DNA-damaging therapies.
To address this question, we will exploit the U2OS AID-AsiSI-ER cell system, which enables the controlled induction of sequence-specific DNA double-strand breaks (DSBs). Wild-type cells will be compared with CRISPR/Cas9-generated LDHA knockout cells, a model of impaired lactate production, under both basal conditions and following DNA damage induction. Genome-wide transcriptional changes will be profiled by RNA-seq, while the spatiotemporal distribution of H3K18la and key DDR factors, including γH2AX and Rad51, will be mapped by CUT&Tag.
A central component of the project will be the quantitative integration of these complementary omics datasets. By combining transcriptomic and chromatin profiling, we will identify lactate-dependent chromatin states, define regulatory networks linking metabolic rewiring to DNA repair, and develop predictive models connecting epigenetic signatures with DDR activation and therapeutic response.
By integrating molecular biology with computational and quantitative approaches, this project will provide mechanistic insights into how metabolic alterations reshape the cancer epigenome to promote chemoresistance. The identification of predictive epigenetic signatures and targetable regulatory nodes may ultimately open new avenues for precision cancer therapy.

