G-quadruplexes (G4s) are intimately involved in important biological processes. Mechanistic details of how and why G4 structures influence biological function indicate a rationale for treating G4s as emerging targets for future therapeutics. Herein, a critical survey of well-characterized G4-interactive ligands as potential tools in anti-cancer and antiviral therapies is presented. Effects that these ligands selectively exert in vitro and in vivo models are summarized. Unique ligands with propensity to conform to structural and physicochemical requirements for optimal biological activity are discussed. Future perspective, how to design ligands that can bind selectively to each of many possible G4 structures, is elaborated.
