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ABSTRACT 
The zinc-finger protein ZNF224, a transcriptional repressor belonging to the Kruppel-like zinc finger protein family, is the main subject of study by our research group. We previously demonstrated that many hematological and solid cancers exhibit dysregulated expression of this protein, which, through the activation of different oncogenic pathways, promotes cell growth and survival, inhibits apoptosis, and supports invasion and metastasis. In melanoma, ZNF224 mediates the pro-oncogenic function of transforming growth factor-β (TGFβ), leading to sustained activation of this signaling pathway and the upregulation of epithelial-mesenchymal transition (EMT) related genes. Additionally, ZNF224 enhances AKT-triggered p21 oncogenic effects, inhibiting drug-induced apoptosis and promoting cell growth. Given the ability of cancer cells to switch between different states and phenotypes, we are now directing our efforts to evaluate the involvement of ZNF224 in defining the tumoral complexity and aggressiveness by regulating cancer cell plasticity. Specifically, we aim to analyze the ability of ZNF224 to affect chromatin behavior, thus facilitating changes in gene expression and driving cellular plasticity induction in normal and pathological conditions. We assess the dynamic interplay between epigenome and ZNF224 expression to understand how ZNF224 could influence chromatin folding, thereby regulating patterns of gene expression. Going deeper, we examine how ZNF224 may affect, recruit, or interact with epigenetic and transcriptional machinery to induce changes like DNA methylation or histone modifications, which in turn impact gene transcription and cellular function. Thus, our goal is to examine the molecular mechanisms that connect ZNF224 to epigenetics and how alterations in these can lead to gene reprogramming, as is reflected in the definition of pathological conditions.
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