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Synthesis of phenanthroline-modified DNA three-way junction structures by using base-
excision repair enzyme (Graduate School of Science, The University of Tokyo)

OKobhei Sakurai, Yusuke Takezawa, Mitsuhiko Shionoya

We have previously reported metal-dependent stabilization and structural induction of
ligand-modified DNA three-way junction (3WJ) structures.!'*! In this study, we investigated
enzyme-mediated post-synthetic modification of DNA strands' to incorporate various metal
ligands (Fig. 1). Treatment of DNA strands (U1-3) containing uracil bases with a base-excision
repair enzyme (UDGQG) results in the formation of an abasic site with a reactive aldehyde group.
Phenanthroline (phen)-modified DNA strands (L1-3) were obtained by reductive amination
with amino-phenanthroline. A 3W1J structure consisting of L1-3 was thermally stabilized by
the addition of Ni" ions (AT = +18 °C), suggesting the formation of an interstrand Ni'(phen);
complex. The post-synthesis method developed in this study would be useful for preparing
various ligand-modified DNA structures with metal-responsive properties.
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Fig. 1 Chemoenzymatic synthesis of phenanthroline (phen)-modified DNA strands and
constructions of a 3WJ structure crosslinked by an interstrand Ni'(phen)s complex.
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