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Dysregulation of miRNA expression has been implicated in the development and progression of a wide 
range of human diseases, including cardiovascular diseases (CVD), neurodegenerative diseases, 
dermatological conditions, and cancer. 
Recently, peptides have attracted increasing interest in the fields of gene therapy as they could be used 
as modulators of miRNA expression. 
Furthermore, thanks to their characteristics and size they can occupy a larger area than small molecules, 
and therefore can compete more easily in RNA and RNA-protein interactions. 
The use of peptides in the regulation of miRNA expression is, however, largely underexplored. Recent 
studies have demonstrated that macrocyclic peptides, compared to their linear peptide counterparts, 



 

 

exhibit high binding affinities for target RNAs. This is likely due to the fact that peptide cyclization limits 
conformational flexibility, which in turn reduces the entropic penalty paid by RNA binding and increases 
their selectivity for the RNA binding site. 
Finally, our research group demonstrated that peptides would also be able to recognize G-quadruplex 
structures and therefore be able to develop new peptide-based G-quadruplex ligands with greater 
selectivity and anti-tumor activity. These results highlight the therapeutic potential of peptide-based 
ligands and pave the way for the development of new targeted therapeutic strategies in gene therapy. 
The research activity will be aimed at identifying peptides capable of acting as potential agents targeted 
toward gene therapy. 


