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ABSTRACT 
This research program explores the intersection of molecular oncology and neurogenetics, with a dual focus on pediatric brain tumors and genetic disorders affecting neurodevelopment. The central goal is to uncover how specific genetic alterations and signaling imbalances contribute to disease onset and progression, with the broader aim of translating these insights into therapeutic innovations.
On the oncology front, studies concentrate on the molecular architecture of high-risk brain tumors—particularly Group 3 medulloblastoma—by dissecting the roles of tumor–stroma interactions, dysregulated pathways, and epigenetic modifications. These efforts are directed toward identifying actionable molecular targets that could inform precision treatment strategies.
Parallel investigations in human genetics examine how mutations in key developmental genes—such as PRUNE1—disrupt fundamental processes like neuronal migration and synaptic organization. Functional studies are conducted to connect gene dysfunction with clinical phenotypes, helping to define pathogenic mechanisms in rare neurodevelopmental syndromes.
A distinctive feature of this research is the emphasis on in vivo functional validation. Using murine disease models, candidate genes and therapeutic molecules are assessed for their impact on biological systems in a controlled, physiological context. This pipeline supports early-stage preclinical testing and advances drug discovery efforts, particularly in the development of targeted molecular therapies.
In addition to genetic and pharmacological approaches, the program is also exploring the therapeutic potential of nutraceutical compounds. Novel formulations are being developed and tested in neurological and neurodegenerative disease models, with the goal of identifying bioactive compounds capable of modulating key molecular pathways involved in brain function, inflammation, and cellular resilience. These formulations are evaluated both in vitro and in vivo to assess efficacy, safety, and mechanism of action.
By combining experimental tools from genomics, transcriptomics, bioinformatics, and cellular modeling, the research fosters a systems-level understanding of complex diseases. The integration of mechanistic insights with translational frameworks aims to bridge the gap between bench and bedside, offering new avenues for clinical intervention in both oncology and rare genetic conditions.
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