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Stretching and Positioning of Single Stranded DNA
as a Template for Molecular Construction 
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The high-specificity self-assembling nature of DNA makes the molecule a candidate for the template for the
construction of molecular devices. In order to construct a functional device, the template must be positioned onto a 
predetermined site on a substrate to allow external connections, and the components must be properly aligned onto the
template. A key factor is the high yield of binding, especially when the device consists of many components. Such
high yield requires that the bases of the template DNA be exposed so that its counterpart can interact freely, and the 
template be stretched to avoid folding or coiling that hampers the interaction. For this purpose, we have developed a 
method, by which a single-stranded DNA is stretched and immobilized bridging over an electrode pair, with the 
molecular ends anchored while the middle part is left free to interact with foreign molecules. We expect that these 
stretch-and-positioned DNAwith accessible base-pairs will lead to the high-yield molecular construction. 
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Fig.1 Conceptual sketch of DNA-based molecular 
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Fig.2  Electrostatic stretch-and-positioning of

double-stranded DNA. 
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Fig.3 Fluorescence labeling of single-stranded DNA. 
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Fig.4 Field strength v.s. stretched length for
(a) double-stranded (ds-) and 
(b) single-stranded (ss-) DNA.
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Fig.5 Stretched single-stranded DNA anchored at 
both ends onto the floating-potential electrode; 
gap length = 2�P
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Fig.6 Hybridization of the DNA template and the probe 
in pure water.
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Fig.7 Hybridization of the DNA template and the probe in 
a buffer.
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