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Abstract

Formation of DNA structures is of increasing interest in nanoelectronics and nanotechnology. While spontaneous self-assembly of small block-like species into patterns has been demonstrated, a process enabling stepwise growth of architectures on the nanoscale is vital for further experimentation. A foundation block has been designed, produced via a stepwise process, and preliminary characterization has been performed. This multi-strand structure will then be attached to a larger substrate material, the director strand. Initial experimentation involves attachment of one strand to the director strand. To confirm this attachment, Quantum dots (Qdots) coated with streptavidin are attached to biotinylated oligonucleotides and annealed to the large (3 kb) director strand. The director strand contains an asymmetric region of interest with six repeating segments of 95 bases each. The biotinylated oligo is complementary to 37 of those 95 bases. The construct is then imaged by atomic force microscopy (AFM). The 10-15 nm Qdots are used as reporter species to make detection by AFM possible. Each step in the process can be followed using these tracers; however, the Qdots are not necessarily utilized in the final construct. The target structure consists of three short DNA oligomers attached to the repeats in the director strand, which will serve as the basis for systematic, sequential attachment of DNA array components.
