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ABSTRACT 
The research program of our laboratory focuses on the study of the human microbiome in the context of various pathological conditions, with the aim of elucidating microbial-driven mechanisms that contribute to disease onset, progression, and modulation. By integrating multi-omic approaches — including microbial DNA and RNA sequencing (NGS), transcriptomics, proteomics, and epigenetics — our studies are focused on the characterization of site-specific microbial profiles in different human niches, such as nasopharyngeal, intestinal, urinary, and mucosal tissues.

Research activities develop along several lines: the investigation of microbiome alterations in complex metabolic disorders such as severe obesity, and the identification of microbial signatures associated with inflammatory, infectious, and oncological diseases, including COVID-19, colorectal cancer, bladder cancer, and other high-impact clinical conditions. The microbiome is analyzed in each condition by correlating its variations with clinical outcomes, molecular signatures, and immune system activity.

Given the increasing recognition of the microbiome as a crucial modulator of host physiology and immune function, this research aims not only to describe compositional changes but to uncover functional consequences, shedding light on microbial-host cross-talk at both local and systemic levels. The integration of multi-layered data enables the identification of candidate pathways involved in inflammation, metabolic imbalance, epithelial integrity, and tumor microenvironment modulation. The ultimate goal is to identify microbial biomarkers useful for early screening, diagnostic stratification, and therapeutic monitoring, while also paving the way for innovative treatment strategies based on targeted microbiota modulation — including diet, probiotics, postbiotics, and microbiome-based therapeutics. The project’s translational approach underscores the microbiome’s emerging role as a pivotal determinant in the evolution of precision medicine.
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