
The existence, prevalence and functional relevance of four-stranded nucleic acid structures 
(G-quadruplex-DNA/RNA) in human cells 
 
Synopsis: Beyond the canonical duplex structure of DNA (so-called Watson-Crick duplex, 
dsDNA or B-DNA structure), nucleic acids can adopt locally and transiently a series of 
alternative structures comprising 2, 3 or 4 strands. Among these noncanonical (non-B-type) 
structures, the four-stranded G-quadruplex-DNA/RNA (or G4-DNA/-RNA, or G4) is at the heart 
of an intensive research effort aiming at both understanding when, where and why G4s fold 
in human cells, and deciphering the cellular consequences of this folding. To this end, the use 
of cell-permeable small molecules (or G4 ligands) has been pivotal: ligands can indeed perturb 
cellular equilibria in which G4s are involved, which provides readouts amenable to 
mechanistic interpretations. This approach, which fully abides by the very definition of 
chemical biology, will be discussed in this lecture: the development of a series of biomimetic 
G4 ligands will be presented and their use as molecular tools to gain insights into G4 biology 
highlighted. The roles that G4s play in normal/abnormal cell circuitries will be depicted and 
their relevance as genetic targets for therapeutic interventions in both cancers and age-
related diseases disclosed.  
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