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Abstract 

Deoxyribonucleic (DNA) and Ribonucleic (RNA) acids are perhaps the most important 

macromolecules in cell biology. Specifically, DNA is the repository of the genetic information in the cell, 

whereas RNA carries out a broad range of functions from reading to translating genetic information that 

underpins all cell life [1]. Besides their canonical base-pairing structures and biological functions, it has 

been widely demonstrated that both DNA and RNA nucleic acids can adopt also non-canonical higher-order 

structures called G-quadruplexes (G4s) formed through self-recognition of guanines into stacked tetrads so 

called G-quartet [2-3]. Several biophysical and structural studies evidence such G4 formation in regulatory 

regions, such as human telomeres, oncogene-promoter regions, untranslated regions of mRNA, exerting a 

varity of cellular processes ranging from transcription and translation to the genome instability and cancer, 

thus emerging as a new class of molecular targets for drug development [4]. Indeed, targeting nucleic acids 

by small molecules has been the focus of many effective therapeutic strategies, in order to develop new 

more effective compounds, particularly natural product based [5]. Natural small molecules binding G4s 

have proven, in fact, to be a new class of anticancer agents. Notably, alkaloids and polyphenols are an 

important source of G-quadruplex ligands and have significant bioactivities in anticancer therapy [6-7]. 

Taken togheter, all these evidences highlight the importance of natural products as innovative source with 

anticancer properties and as starting point for natural-inspired drug discovery. 
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