PI NAME 
Cristina Mazzaccara, Associate professor
GROUP: 
De Falco Chiara, resident in Clinical Pathology and Clinical Biochemistry and Post-Doc 
Ciro Miele, Post-Doc 
Federica Feleppa, resident in Clinical Pathology and Clinical Biochemistry
Luca Manfredi, resident in Clinical Pathology and Clinical Biochemistry
RESEARCH FIELD
1. Genetic characterization of mitochondrial diseases (MDs); 
2. Congenital and acquired bleeding and thrombotic coagulopathies;
3. Genome-first diagnostics and serum multi-omic analyses in pediatric hypoglycemia.
KEYWORDS 

Mitochondrial diseases (MDs), Coagulopathies, Genotype-Phenotype correlation, Diagnostic biomarkers, Molecular analysis.
ABSTRACT 

The study and research activities fall within the fields of Clinical Biochemistry and Clinical Molecular Biology, with a focus on the investigation of the molecular basis of inherited genetic disorders and the goal of identifying diagnostic biomarkers and potential targets for personalized therapeutic approaches. The following are the main areas of research.
1. Genetic characterization of mitochondrial diseases (MDs), including comprehensive analysis of the mitochondrial genome (mtDNA) and nuclear genes involved in mitochondrial function, dynamics, and biogenesis. The research focuses on elucidating the genetic basis of MDs through high-throughput sequencing technologies. Special attention is given to the investigation of molecular mechanisms underlying disease pathogenesis and to the genotype-phenotype correlation, particularly in specific forms of monogenic diabetes, such as Maternally Inherited Diabetes and Deafness (MIDD) and mitochondrial cardiomyopathies. A validated Next-Generation Sequencing (NGS) protocol is employed to enable the simultaneous detection of mutations in the mtDNA and a wide panel of nuclear genes associated with MDs, aiming to improve diagnostic accuracy and support personalized management strategies.

2. To investigate mitochondrial alterations at the genetic level in intestinal biopsies, buccal swabs, and peripheral cells from celiac patients. Given the high metabolic demands of the intestinal epithelium and the key role of mitochondria in cellular energy production, redox homeostasis, and apoptosis regulation, we hypothesize that mitochondrial dysfunction may contribute to the pathophysiology of celiac disease. This contribution may be particularly relevant in patients presenting with atypical symptoms, extraintestinal involvement, and in gluten sensitivity individuals. The research focuses on the identification of nuclear and mtDNA mutations, potentially linked to mitochondrial impairment. Results may provide novel insights into the disease’s heterogeneity and suggest new targets for diagnostic or therapeutic strategies.
3. Evaluation of biochemical and genetic parameters related to the diagnosis of both congenital and acquired bleeding and thrombotic coagulopathies. The aim is to identify and optimize biochemical and molecular markers to enhance diagnostic accuracy and support the development of personalized management strategies for affected patients. Particular focus is placed on von Willebrand disease (vWD), the most common inherited bleeding disorder, caused by quantitative or qualitative defects in von Willebrand factor (vWF), a multimeric glycoprotein involved in platelet adhesion and stabilization of factor VIII. The research includes the development and validation of a genetic testing protocol for the detection of pathogenic variants in the VWF gene and a several vWD associated genes, with the goal of improving diagnostic precision, differentiating between vWD subtypes.

4. To evaluate the effectiveness of a genome-first diagnostic approach, combined with a serum multi-omic analysis, to identify novel biomarkers for monitoring children with hypoglycemia. Hypoglycemia represents one of the most frequent metabolic emergencies in childhood and, if not promptly recognized and treated, may result in severe neurological complications, including death. The identification of new biomarkers is expected to enhance patient management and improve assessment of treatment efficacy, ultimately paving the way for personalized strategies in both diagnosis and monitoring of pediatric hypoglycemia.

These studies are partially conducted in cooperation with the laboratory of Prof. Giulia Frisso, as part of an ongoing scientific partnership.
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