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Molecular Basis for Sequence-Specificity of the Ligands Isohelical to
DNA Narrow Groove:

Role of Hydrogen Bonding and Structural Complementarity

A.S. Zasedatelev, G.V. Gursky, S.L. Grokhovsky, B.P. Gottikh, A.L. Zhuze

Institute of Molecular Biology, USSR Academy of Sciences, Moscow, USSR

According to the models suggested by us earlier [1,2] the oligopyrrolcarbox-
amide backbone of the antibiotics netropsin or distamycin A as well as the
oligobenzimidazole backbone of the fluorescent dye Hoechst 33258 form helices
isogeometric to the DNA helix and are localized in the DNA narrow groove upon
binding. Each bound molecule covers 5 successive DNA base pairs. The binding
specificity for AT pairs is a consequence of hydrogen-bond formation between the
regularly distributed NH groups of these ligands and facing thymine O2 oxygens
and/or adenine N3 nitrogens in the narrow groove. This model has been confirm-
ed by the X-ray study done by Dickerson's group [3] and applied by us in the
design and synthesis of bis-netropsins, the ligands consisting of oligophyrrolcarb-
oxamide fragments linked by flexible aliphatic or oligopeptide chains. Structural
and energetic parameters characterizing the DNA-binding properties of these
compounds will be reported and stereochemical criteria for the design of se-
quence-specific ligands isohelical to DNA will be discussed.
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