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ABSTRACT 

 

DNA and/or RNA guanine-rich sequences can fold into four stranded G-quadruplex supramolecular 
structures (G4s). There are more than 7x105 putative G4s in the human genome, which are highly enriched 
in telomeres, gene promoters, RNA hexanucleotide repeats (G4C2)n related to amyotrophic lateral sclerosis 
(ALS), without mentioning those in viral and parasite genomes. G4 nucleic acids are the subject of 
widespread investigation as targets for small molecule intervention in biological studies. Several organic 
molecules acting as reversible ligands are capable to recognize and stabilize G4s. On the contrary, G4 
targeting by reactive ligands has seldom been described, despite the potential applications in: (i) targeted 
anticancer and ALS therapies, (ii) selective tagging, (iii) G4 pull-down for extraction and purification and (iv) 
G4 degradation. Our group has engineered different classes of ligands with enhanced selectivity such as: 
naphthalene diimides, squaraines and polyheteroaryls. These small ligands have been conjugated to 
Peptide Nucleic Acids (PNAs), transient electrophiles (i.e. quinone methides and oxiranes), ROS (reactive 
oxygen species) catalysts, and RED-NIR fluorescent tags. Their synthesis, properties and reactivity toward 
G4s will be described. 
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