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ABSTRACT

Development of a novel method for the synthesis of DNA conjugates is described.
Oligonucleotides were successfully conjugated with a variety of functional mole-
cules on a solid phase (Solid Phase Fragment Condensation) using an amino, a
hydroxyl, a thiol, and a carboxyl group. DNA-peptide conjugate was obtained
as a pure from by a single RPHPLC purification approximately in 20% yield.
Moreover, it was demonstrated that the present method was effective for the pre-
paration of conjugate molecules, DNA-sugar, DNA-polyamine, DNA-lipid and
so on. The study to create new intelligent DNAs by accumulation various bio-
functions on the molecule by SPFC is now in progress in our laboratory.
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Key Words: Genetic medicines; Solid phase fragment condensation; DNA-
peptide conjugate.

INTRODUCTION

Conjugation of oligonucleotides with functional peptides[1] is a fascinating
way to improve the properties of native antisense and triple-helix forming
oligonucleotides, for example, enhanced membrane permeability, improved stability
against cellular nucleases and increased affinity and specificity.

RESULTS AND DISCUSSIONS

In this paper development of a novel method for the synthesis of DNA conju-
gates was studied. Oligonucleotides were successfully conjugated with a variety of
functional molecules on a solid phase (Solid Phase Fragment Condensation)[2] using
an amino, a hydroxyl, a thiol, and a carboxyl group. (Sch. 1)

For example, an oligonucleotide fragment bearing an amino group on its 50-ter-
minus assembled on CPG support by automated DNA synthesizer was first reacted
with hexamethylenediisocyanate and then with a protected peptide fragment bearing
an amino group on solid phase. After the completion of the reaction, cleavage from
the solid support and deprotection of nucleobases and peptide side chains was per-
formed by aqueous ammonia at 50�C for 5 h. DNA-peptide conjugate was obtain-
ed as a pure form by a single RPHPLC purification approximately in 20% yield.
Because there is no limitation in peptide components and sequences in principle, this

Scheme 1. Synthesis of DNA conjugate by solid phase fragment condensation.
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method is useful for the general synthesis of DNA-peptide conjugates. Moreover, it
was demonstrated that the present method was effective for the preparation of
conjugate molecules, DNA-sugar, DNA-polyamine, DNA-lipid and so on. (Sch. 2)
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Scheme 2. Sequences of DNA conjugates.
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