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ABSTRACT 
Epigenetic mechanisms represent a crucial layer of regulation in health and disease, influencing gene expression, cellular identity, and cell-to-cell heterogeneity. Our ongoing research focuses on dissecting the contribution of epigenetic regulators and pioneer transcription factors to the pathogenesis and evolution of glioblastoma (GB), while also investigating, in a more fundamental context, such as stem cell differentiation, their chromatin- and DNA methylation-related effects.
Through the integration of in vitro and in vivo approaches, we are currently characterizing the epigenetic landscape of glioblastoma-derived cells, including primary tumor cells and glioblastoma stem-like cells (GSCs), which are thought to play a central role in recurrence and therapy resistance. To map differential DNA methylation patterns, we employ genome-wide and targeted methylation analyses which are subsequently correlated with gene expression and chromatin accessibility data. Through these analyses, we aim to identify candidate epigenetic drivers of tumor progression and plasticity. Particular attention is currently focused on the role of pioneer transcription factors and chromatin remodeling complexes, which are being investigated through integrated molecular and functional approaches. Using CRISPR/Cas9-mediated gene editing, RNA interference, and targeted pharmacological inhibitors, we are assessing how the modulation of selected epigenetic regulators impacts critical phenotypic traits, including proliferative capacity, lineage commitment, and sensitivity to temozolomide, the first-line chemotherapeutic agent used in glioblastoma treatment. Parallel studies in orthotopic mouse models are underway to evaluate the in vivo relevance of selected epigenetic targets. These models are being used to assess tumor growth dynamics, cell fate transitions, and potential therapeutic windows for targeting epigenetic vulnerabilities. Moreover, by extending our investigations to glioblastoma cancer stem cells, we aim to elucidate the epigenetic mechanisms underlying the reactivation of stemness-associated markers and the silencing of differentiation programs. In this context, we are paying particular attention to the regulation of enhancer elements and the expression of enhancer-derived RNAs (eRNAs), which have emerged as key contributors to the maintenance of pluripotency and the transcriptional plasticity of tumour-initiating cells.
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