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Abstract 
Multi-omics approaches have the potential to revolutionize the study of complex diseases. By 
integrating data from different omics platforms, such as genomics, transcriptomics, proteomics, 
and metabolomics, researchers can gain a more holistic view of disease processes and identify 
novel biomarkers and therapeutic targets. 
Objective: This research aims to leverage multi-omics integrated approaches to investigate the 
molecular underpinnings of complex diseases such as Parkinson's disease, prostate cancer, 
multiple sclerosis, primary biliary cholangitis (PBC), unexplained bleeding disorders (UBD), and 
COVID-19. By integrating genomics, transcriptomics, and methylome profiles, we seek to elucidate 
the intricate molecular networks and pathways involved in disease pathogenesis. Our ultimate 
goal is to identify predictive disease profiles that can serve as valuable diagnostic and prognostic 
markers, enabling personalized medicine approaches and targeted interventions for improved 
patient outcomes. A particular emphasis will be placed in order to dissect possible sex-related 
factors behind these disorders. 
Approach: Through comprehensive multi-omics profiling, we will analyze diverse biological 
samples including blood, tissue, and bodily fluids obtained from both diseased and healthy 
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Advanced diagnostics and precision medicine. The P4 medicine (personalized, predictive, 
preventive, participatory) implies a deep understanding of inter-individual differences in 
health/disease that are due to genetic, epigenetic, and environmental factors. We aim to dissect 
molecular mechanisms behind different disorders, to reach the ultimate goal of changing 
treatment paradigms also by taking into account sex-related factors. Thus, it belongs to the field of 
gender medicine, defined by WHO as the study of how sex-based biological and gender-based 
socioeconomic and cultural differences influence people health. 
 


