Free manipulation and overstretching of genes by AFM-tip for direct sequencing of DNA
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The direct analysis of single macromolecular chains at the level of their primary chemical structure like the nucleotide sequence in DNA, represents one of the current challenges in macromolecular and life sciences. With respect to DNA, the method of direct sequencing would open a new opportunity for gene mapping of humans. Different nanoscopic methods are approaching the resolution level required for direct recognition of single bases: scanning tunneling microscopy (STM), tip enhanced Raman spectroscopy (TERS) and their different modifications. However, much less progress achieved in respect to proper arranging of single DNA-chains on solid substrates to prepare polynucleotides for direct non-destructive high speed analysis. 

We report on new method of the  free manipulation (free 2D-shaping) of already deposited (physisorbed) single chosen ss- and ds-DNA-chains on a substrate using AFM-tip. The interaction of DNA and special patterned monomolecular 2D- layer is enough weak to allow change of DNA conformation (shape) without chain rupture but it is sufficiently strong to fix new conformation without back relaxation of chain.  Method allows to move chains as a whole, to stretch it, to remove stretching defects and to overstretch ds-DNA helix into two parallel fixed single strands.

Method is semi-universal and can be applied for many other classes of synthetic and natural polymers.

