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Sixth Conversation in Biomolecular Stereodynamics

Synthetic DNA-Binding Ligands with Reaction Centers
Capable of Specific Interaction with AT and GC Pairs

T.A. Leinsoo, V.A. Nickolaev, S.L. Grokhovsky,
A.N. Surovaya, N.Yu. Sidorova, SA. Streltsov,

A.S. Zasedatelev, A.L. Zhuse and G.V. Gursky
Institute of Molecular Biology
USSR Academy of Sciences
Moscow 117984, USSR

In the present communication, design, synthesis and DNA binding activities of
three bis-netropsins and two netropsin analogs containing two N-propylpyrrolecar-
boxamide fragments linked covalently to peptides Gly-Gly-(analog 1) and Vd-Vd-
Va-Gly-Gly-(analog 1) are reported. Each bis-netropsin consists of two netropsin-like
fragments attached to peptides Gly-Cys-Gly-NHy-(compound 111a), or H-Gly-Cys-
Gly-Gly-Gly-(compound V) or Gly-Cys-Sar-NH,-(compound I 11b) which arelinked
symmetrically via S-S bonds. Physico-chemical studies show that each bis-netropsin
carries 6 AT-specific reaction centers and covers approximately 10 base pairs upon
binding to poly(dA) ¢ poly(dT). Thisindicates that two netropsin-like fragments of
bis-netropsin molecule are implicated in specific interaction with DNA base pairs.
The peptidefragmentsof bis-netropsinsiilaand 1V form small beta-sheets containing
two GC-specific reaction centers. The DNase | cleavage patterns of bis-netropsin-
DNA complexesvisualized by high resolution gel electrophoresisshow that the pre-
ferred binding sites for bis-netropsin I1laand 1V are identical and contain two runs
of three or more AT pairs separated by two GC pairs. Specificity determinants of
netropsin analog Il binding in the p-associated dimeric form are identical to those
of bis-netropsin Illathereby indicating that there is a similarity in the structure of
complexes formed by these ligands with DNA. In the monomelic form analog Il
exhibits binding specificity identical to that of analog I. Replacement of C-terminal
glycineresiduesby sarcosinesin the peptide fragmentsof bis-netropsin Ill1aleadsto
a decrease in the affinity of ligand for DNA.
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