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ABSTRACT 
My research focuses on cancer genetics, with a particular emphasis on pediatric tumors. The main goal of my work is to identify the genetic alterations responsible for tumor onset and progression in children, using a wide range of omics approaches. Specifically, we apply next-generation sequencing (NGS) technologies such as DNA-seq, RNA-seq, ChIP-seq, single-cell sequencing, and Hi-C to obtain a comprehensive and high-resolution view of the genomic and transcriptomic profiles of pediatric tumors

Our group has strong expertise in computational analyses, functional genomics, and molecular biology, allowing us to integrate large-scale genomic data with experimental validation to understand complex biological processes. This multidisciplinary competence is critical to interpret genomic variation and its role in cancer.

In recent years, we have focused on studying the non-coding regions of the genome and cancer predisposition genetics, particularly in pediatric tumors and melanoma. Traditionally, cancer research has concentrated on coding regions of the DNA; however, recent findings have highlighted the critical importance of the non-coding genome, which includes promoters, enhancers, and other regulatory elements. In this context, we have identified novel risk loci associated with tumor development and investigated the molecular mechanisms driving their pathogenic activity.

Among our most significant results, we have recently uncovered the role of somatic and germline mutations in the non-coding genome in the development of neuroblastoma, one of the most common solid tumors in children. These studies have led to the definition of new pathogenic models based on the activity of specific enhancers and their interaction with key transcription factors, paving the way for the identification of novel therapeutic targets.

Our ultimate goal is to translate genetic discoveries into clinically useful tools. This includes the development of new diagnostic and prognostic biomarkers, as well as the identification of potential therapeutic targets. We work in close collaboration with clinical teams and diagnostic laboratories to promote the integration of genomics into personalized medicine, aiming to improve early diagnosis, molecular classification of tumors, and the definition of more targeted and effective treatments.

Through the use of cutting-edge technologies and a strong translational approach, our research aims to understand the genetic mechanisms underlying cancer, with the ambition of turning scientific knowledge into tangible benefits for pediatric patients and their families.
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