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Abstract 
 
Since its discovery, DNA origami technique [1] has attracted considerable attention from various 
research fields. By this technique, it has become possible to generate complex 2D and 3D DNA 
nanostructures with any desired shape. Quasi-one dimensional DNA nanostructures hold particularly 
great promise as scaffolds for nanoelectronic device fabrication. However, the fabrication of functional 
nanoelectronic devices from such DNA nanostructure templates requires their controlled arrangement 
and orientation on a conventional substrate. In the past, various techniques have been employed to 
control the alignment of immobilized DNA nanostructures on different surfaces [2], [3]. However, most 
techniques rely on lithographic pre-patterning and often also a chemical functionalization of the 
substrate.  
In this work, we demonstrate a compelling alternative approach to generate ordered arrays of DNA 
nanotubes on topographically patterned surfaces. To this end, we combine two bottom-up techniques 
for nanostructure fabrication, i.e., DNA origami self-assembly and self-organized nanopattern formation 
on silicon surfaces during ion sputtering [4], thus avoiding the necessity of lithographic processing or 
chemical modifications. The self-alignment of the six-helix-bundle (6HB) DNA origami nanotubes is 
purely driven by electrostatic interactions with the nanorippled Si/SiO2 surface during adsorption. By 
tuning the pattern dimensions to match the dimensions of the DNA origami nanotubes, we obtain an 
alignment yield of 70% [5]. 

 
References 
[1] P. W. K. Rothemund, “Folding DNA to create nanoscale shapes and patterns,” Nature, vol. 440, no. 
7082, pp. 297–302, Mar. 2006. 
[2] A. E. Gerdon, S. S. Oh, K. Hsieh, Y. Ke, H. Yan, and H. T. Soh, “Controlled delivery of DNA origami 
on patterned surfaces,” Small Weinh. Bergstr. Ger., vol. 5, no. 17, pp. 1942–1946, Sep. 2009. 
[3] R. J. Kershner, L. D. Bozano, C. M. Micheel, A. M. Hung, A. R. Fornof, J. N. Cha, C. T. Rettner, M. 
Bersani, J. Frommer, P. W. K. Rothemund, and G. M. Wallraff, “Placement and orientation of individual 
DNA shapes on lithographically patterned surfaces,” Nat. Nanotechnol., vol. 4, no. 9, pp. 557–561, Sep. 
2009. 
[4] A. Keller and S. Facsko, “Ion-Induced Nanoscale Ripple Patterns on Si Surfaces: Theory and 
Experiment,” Materials, vol. 3, no. 10, pp. 4811–4841, Oct. 2010. 
[5] B. Teshome, S. Facsko, and A. Keller, “Topography-controlled alignment of DNA origami nanotubes 
on nanopatterned surfaces,” Nanoscale, vol. 6, no. 3, pp. 1790–1796, Jan. 2014. 

 
 
 

mailto:b.teschome@hzdr.de

