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 Enhanced selectivity over topology and altered targeting by 

fluorescent G4 binder modifications 
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Abstract 

G-quadruplex (G4) has several binding sites, and G4 binders bind in end-stacking, 

groove-binding, and intercalation modes. Thioflavin T (ThT) is one of the fluorescent 

G4 binders, and is considered to bind mainly in end-stacking mode. In the 

end-stacking mode, it is speculated that in antiparallel G4s, the methyl group at the 

N3 position of ThT has a relatively large steric overlap with the G-quartet, while in 

parallel G4s, it is relatively small. Therefore, if the methyl group is replaced with a 

larger substituent, the relative fluorescence intensity for parallel G4s with relatively 

small overlap will be greater than that for antiparallel G4s with relatively large 

overlap. Therefore, it may be possible to create ThT derivatives with higher topology 

selectivity by examining the substituents to be introduced. In addition, introduction of 

an aminoalkyl group at the N3 position allows the introduction of various substituents 

via amide bonds, etc., so ThT derivatives modified with ligand molecules or chelators 

may be used as target-specific fluorescent probes. We have previously demonstrated 

that conjugates with protein ligands such as desthiobiotin and cortisol exhibit 

concentration-dependent fluorescence responses in the presence of target proteins. In 

addition, conjugates with ethylenediaminetetraacetic acid (EDTA), a chelator of 

divalent metal ions, exhibited increased or decreased fluorescence responses in the 

presence of G4 depending on the type and concentration of the divalent metal ion, 

demonstrating their properties as indicators of divalent metal ions. 
 
 
 
 

 


