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ABSTRACT 
Research focuses on Clinical Biochemistry and Molecular Biology, specifically on the molecular basis of inherited genetic diseases. The aim is to identify pathogenic mechanisms that can be targeted for personalized therapies and propose innovative molecular diagnostic approaches. 

Research Areas:
1. Study of the molecular mechanisms and genotype-phenotype correlations in cardiac genetic diseases, such as cardiomyopathies (hypertrophic, dilated, arrhythmogenic) and cardiac channelopathies (long QT syndrome, Brugada syndrome). In recent years, research has primarily focused on the study of rare forms of hypertrophic cardiomyopathy, with particular attention to those associated with mutations in the FHL1 gene.

2. In vitro modeling of cardiac organoids (COs) for arrhythmogenic cardiomyopathy (ACM). To model arrhythmogenic cardiomyopathy in vitro, we are employing cardiac organoids generated from patient-specific iPSCs carrying ACM-associated mutations. To this end, we are performing an in-depth characterization of ACM-COs through transcriptomic analyses, including both bulk and single-cell RNA sequencing.

3. Investigation of the functional effects of variants of unknown significance (VUS). The functional characterization of VUS identified through genomic studies is systematically carried out in our laboratory, through mRNA analysis, immunohistochemistry, and, eventually, patch-clamp techniques.

4. Sudden cardiac death in athletes: analysis of genetic and epigenetic risk factors.
Sudden cardiac death in athletes is a topic of major current relevance and serves as a strong driver for translational research aimed at identifying early biomarkers that can act as warning signals. Our research group focuses on the identification and validation of genetic and epigenetic biomarkers, with the ambitious goal of addressing one of the most complex challenges in modern cardiology: to distinguish between hypertrophic cardiomyopathy and athlete's heart. In a cohort of athletes with suspected hypertrophic cardiomyopathy (HCM), we implemented genetic testing as part of the diagnostic work-up, using a next-generation sequencing (NGS) approach to enhance diagnostic sensitivity. In parallel, we are investigating the miRNA signature and the oral microbiome in athletes with a confirmed HCM diagnosis, and comparing these profiles to those of symptomatic HCM patients, asymptomatic mutation carriers, and control subjects (healthy athletes and healthy sedentary individuals).The identification of differentially expressed miRNAs and distinct oral microbiome profiles among these groups has the potential to reveal early biomarkers of HCM, which may support the development of novel therapeutic strategies. Meanwhile, these findings will also contribute to a deeper understanding of the disease's pathogenesis and phenotypic expression.

5. Study of the molecular mechanisms and genotype-phenotype correlations in inherited metabolic diseases of paediatric interest, with particular interest in metabolic diseases included in mandatory neonatal screening. In this context, the research group is conducting a pilot study to evaluate the feasibility of implementing neonatal genetic screening for approximately 400 early-onset inherited disorders for which effective therapeutic interventions are currently available.

These studies are partially conducted in cooperation with the team of Prof.ssa Cristina Mazzaccara, and with the team of Prof.ssa Carmela Nardelli, as part of ongoing scientific partnerships.
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