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Nano-Printing of Stretch-and-Positioned DNA for Molecular Surgery
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Molecular surgery refers to the space-resolved operation on a molecule, where the target molecule is immobilized
onto a solid surface and the operation is performed using position-controlled probes. In order to achieve a high
resolution DNA surgery with enzyme-immobilized probes, the target DNA must be immobilized onto a solid surface
with a stretched conformation, yet in such a way that the surface itself does not cause steric hindrance to the activity of
the enzyme. In this paper, we propose and experimentally demonstrate a new method to realize such immobilization
using nano-printing of DNA onto a microfabricated convex/concave structure. DNA is first stretched and anchored
onto a micro electrode system using electrostatic stretch-and-positioning method. A substrate having a surface
microstructure of periodical convex/concave texture is prepared separately, onto which the stretch-and-positioned
DNA is made into contact to transfer DNA onto the texture. It is found that the binding strength between DNA and the
surface must be carefully controlled for successful transfer, and is realized in this paper by a discharge plasma
treatment of PDMS. DNA strands, being securely held at multiple locations along its length onto the convexes, while
leaving other parts freely suspended above the concaves to allow interactions with enzymes, are obtained with the
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Fig2 Cutting DNA anchored at both ends.
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Fig.3 Immobilization of DNA at multi point.
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Fig4 Immobilization of stretched DNA on
microfabricated convex/concave structure.
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Fig.5 Device for multi point DNA immobilization.
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Fig. 6 Reflecting microscopic image of PDMS
microfabricated convex/concave structure.
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Fig.7 Immobilization of stretched DNA.
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Fig.8 Immobilized DNA on microfabricated
convex/concave structure.
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a) The device for transfer-printing of stretched DNA.
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Fig.9 The process of transfer-printing for stretched DNA.
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Fig.10 Anchoring DNA at both ends.
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Fig.11 Transfer-printed DNA on aminosilanized glass.
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Fig.12  Transfer-printing DNA by floating-potential
electrode with trench structure.
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Fig.13 Transfer-printed DNA on oxygen plasma-treated
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Fig.14 Schematic diagram of the device.
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