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Development of gene regulation techniques by selective modification of nucleic
acid 3D structures.
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G-quadruplexes (G4) are higher-order structures found in single-stranded
nucleic acids, particularly in gene promoter regions, and play a role in suppressing mRNA
production. This study aimed to design a bifunctional ligand, 60TD-Bp, recognizing both the
G-quartet plane and the groove of G4 structures. Binding affinity and cross-linking ability were
evaluated using thiazole orange (TO) displacement and UV irradiation experiments. Results showed
that 60TD-Bp specifically binds and cross-links to telomeric and hybrid G4s. NMR and MALDI-MS
confirmed these interactions and cross-linking. This bifunctional approach enhances G4 recognition
and stabilization, providing a new strategy for ligand design with higher selectivity for individual

G4 structures.
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