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Bio-inspired Novel Structural Motifs with Metals
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Quantitative Design of “Elements”
Dynamic Control of “Bonding”
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Dynamic Nanocapsules

Metallo-DNA (& Peptides) Motional Devices
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A Discrete Self-Assembled Metal Array 
in Artificial DNA



Design &
Synthesis

Self-assembly

DNA synthesizer



Pentanuclear Cu2+ Complex
with Duplex d(5’-GHHHHHC-3’)2

[DNA duplex] = 2.0 μM in 10 mM HEPES (pH 7.0). 50 mM NaCl.  25 °C





CD Spectra of Cu2+n·d(5’-GHnC-3’)2

[DNA duplex] = 8.0 μM in 10 mM HEPES (pH 7.0). 50 mM NaCl. l = 1 cm. 25 °C



Discrete Metal Arrays in Artificial DNA

Science, 299, 1212 (2003)



Programmable Heterogeneous Metal Arrays



Heterogeneous Metal Array



Clever and Carell



Nature Nanotech. 1, 190-194 (2006)
Highlight: Nature, 444, 698 (2006)



Programmable Metal Arrays in Artificial DNAs



[H] = 100 µM in 10 mM HEPES (pH 8.0), 50 mM NaCl at 25 °C, l = 1.0 cm

[H] = 100 µM in 10 mM HEPES (pH 7.0), 50 mM NaCl at 25 °C, l = 1.0 cm
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pH-dependent Coordination of Nickel(II)

The formation of the nickel-hydroxypyridone base pair requires a higher pH

The formation of longer

helices seems to be

hampered by hairpin
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metal base pair



Angew. Chem. Int. Ed. 48, 1081 (2009)
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H : NaHCO
3
: Fe(NO

3
)
3
= 3 : 3 : 1 (Positive)
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Triple Helix Formation using Iron(III) 

[H] = 50 µM in 25 mM MOPS (pH 7.0) at 25 °

0

0.1

0.2

0.3

0.4

0 2 4 6 8

[Fe3+] / [triplex]

A
b
s
o
rb
a
n
c
e
a
t
4
5
6
n
m

10

0.5

Formation of a triplex containing 4 iron(III) ions

Takezawa, Y.; Maeda, W.; 

Tanaka, K.; Shionoya, M. 

Angew. Chem. Int. Ed. 

2009, 48, 1081-4.
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Triple Helix Formation using Fe(III)
ESI-TOF

UV-vis-monitored titration of Fe(III)







Halogen-bridged Mixed-valence Pt Complexes 
on Artificial Peptides 

Dalton Trans., 2007, 5369
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