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Development of DNA-binding peptides containing intercalator units
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DNA-binding proteins which regulate the gene information possess a DN A sequence-recogniz-
ing region, Many studies were devoted to clarify the mode and mechanism of DNA-peptide
interactions. In these studies, it has been recognized that characteristic peptide-siructures such as
a helix-turn-helix motif are present in DNA-binding proteins and that a nearly 10-residue peptide
of certain sequence is required and sufficient for a specific interaction of peptides with DNA

. through a network of hydrogen bonds and other contacts between the side chains of the peptides
and the parts of the base pairs exposed within the grooves of the DNA, However, specific binding
of a particular DNA-sequence cannot be achieved by these short peptides because of their low
affinity for DNA. To achieve the DNA sequence recognition by short peptides, we sought to
introduce an intercalating unit in these peptides, Intercalating compounds bind to DNA through
the insertion between the base pairs of double helix with high affinity but low specificity. In other
words, intercalating compounds are utilized as a concentrator of peptides on DNA. With this idea
in mind, we synthesized DNA-binding peptides containing intercalator units and studies their
binding behavior with DNA., We selected a 434 phage repressor peptide-sequence {9-residue} in
this study. This peptide was connected to a 9-aminoacridine derivative, to give peptide-9-
aminoacridine (1). Compound 1 was synthesized by the reaction of carboxyl-free peptide with N-
{9-acridylpropane-1, 3-diamine and purified by reversed-phase high-performance liquid chro-
matography.

Compound 1 exhibited marked hypochromic and bathochromic shifts for the acridine chro-
mophores in absorption spectra upon binding to the recognized oligonucleotide (duplex of
d(AATTCTACAAGAAAGTTTGTTG) and AAATTCAACAAACTTTCTTGTAG)), characteristic
of DNA intercalation. The ability of 1 to bind with the recognized oligonucleotide was evaluated
from changes in the helix-coil transition temperature of DNA (Ty). The difference in the Tm for
the oligonucleotide with and without 1 (47,,=2.0°C), which is a measure of the binding affinity,
indicated that 1 stabilized only the oligonucleotide having the recognized sequence.

Detailed investigation is required to clarify how peptide 1 recognizes the target DNA
sequence, Nevertheless, this finding is encouraging enough to pursue an artificial agent which can
specifically recognize the DNA sequence and can regulate the function of the genes,
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