BIOINORGANIC CHEMISTRY

Annual Research Highlights

(1) “Direct conductance measurement of individual
metallo-DNA duplexes”

DNA, which is one of the typical biopolymers, has
great potentials for the application to nano-sized electric
wires and devices. Therefore, various chemical

modifications of the DNA structures have been developed.

In contrast, we have constructed metallo-DNAs in which
natural base-pairs are replaced with artificial metal
base-pairs to realize optional programming for metal
sequences within the DNA duplexes and triplexes. Herein
we demonstrate the first direct charge transport
measurement of individual metallo-DNA duplexes using
single-molecule break junctions. As a result, we found
that the metallo-DNAs showed similar conductance to
natural DNAs. In addition, it was suggest that the
conductance was enhanced by increase in the number of
metal ions. In contrast, drastic decrease of the
conductance was observed in the metal-free DNAs
possessing a mismatch-like base-pair. Therefore, it is
remarkable that the electrical properties of
metallo-DNA-bridged devices can be efficiently switched
on-and-off by sequentially alternating the treatments with
EDTA and metal ions.
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H-Cu?*-H base pair

ODN-HO: H,N-R-5’'-CGCGATGTCTGTACT-3'

3’ -GCGCTACAGACATGA-5' -R’ -NH,
ODN-H1: H,N-R-5’-CGCGATGHCTGTACT-3'

3’/ -GCGCTACHGACATGA-5' -R’ -NH,

ODN-H3: H,N-R-5'-CGCGATHHHTGTACT-3'
3’ -GCGCTAHHHACATGA-5' -R’ -NH,

R: - (CH,),-NHCOO-; R’: -OOCNH-(CH,),-

Fig. 1 (a) Schematic representation of the sensing process. (b)
The molecular structure of the Cu**-mediated base pair based on
hydroxypyridone nucleobases (H) and the DNA sequences used
in this study.

1.(1)-3) Angew. Chem. Int. Ed., 50, 8886 (2011)

(2)  “Encapsulation  versus  aggregation  of
metal-organic cages controlled by guest size
variation”

Dinuclear cationic nano-cages developed by us can
encapsulate several anionic guest molecules efficiently
through electrostatic interaction. Herein we found that the
binding mode of anionic guest molecules (inside vs
outside) was varied with the size and the stoichiometry of
the guest molecules. For example, guest molecules
possessing suitable size for inclusion within the cage
could be encapsulated. In contrast, bigger guest molecules
bound to outside of the cages to cause precipitation
through connecting the cationic cages by anionic guest
molecules from outside.

Fig. 2 The molecular structures of dinuclear palladium
nano-cages la and 1b, and anionic guest molecules 2-9 used in
this study, and schematic representation of aggregation
behaviors depending on the size and order of the addition of
guest compounds.

1.(1)-2) Inorg. Chem., 50, 4689 (2011)
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