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Cardiovascular diseases (CVD) are the leading causes of morbidity and mortality worldwide. In recent 
years, several studies have confirmed the crucial role of the immune system, through both innate and 
adaptive mechanisms, in these pathologies, making it a promising research target for the early 
identification of pathogenesis markers, as well as for the diagnosis and monitoring of CVD and their 
treatment.  MicroRNAs (miRNAs) are small, endogenous, conserved, non-coding RNAs that regulate 
gene expression by promoting mRNA degradation or repressing translation, thereby downregulating 
protein production. Recently, there is increasing evidence that different miRNAs such as miRNA-1, 



 

 

miRNA-29, miRNA-126, miRNA-133, miRNA-214 are involved in the pathogenesis of several 
cardiovascular disorders such as hypertension, atherosclerosis and heart failure. Based on this, this 
project aims to achieve a deeper understanding of role of miRNAs affecting the cardiovascular system. 
The study of miRNAs related to cardiovascular diseases will involve both in vitro and in vivo approaches, 
utilizing state-of-the-art technologies. Specifically, will be employed: 
-simple (monoculture) and complex (bi- and three-dimensional cultures) cell lines to establish models 
useful for understanding the genetic, biochemical, and molecular determinants underlying the 
etiopathogenesis and progression of diseases 
-animal models, both traditional and transgenic, with the latter representing a valuable approach to 
understanding complex pathophysiological phenomena and validating new therapeutic targets 
-imaging techniques, flow cytometric analysis, differential gene expression analysis through single-cell 
RNA sequencing, and proteomic analysis 
-databases and bioinformatics and statistical approaches  
A better understanding of the miRNAs involved in cardiovascular diseases could therefore facilitate the 
identification of new therapeutic targets for the prevention and treatment of these pathologies. 
This study addresses the requirements of both the Travel Project and PNRR, and it is capable of 
contributing to the achievement of the objectives set out in these projects.  
 
 


