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DNA is more than just the carrier for genetic information. Even in nature with its function as a
matrix for specific binding biomolecules, some DNA-superstructures protect the end of the
chromosomes and some small strands play an important role in catalytic or regulatory
pathways. Because of their interaction properties and their size DNA molecules are especially
interesting for molecular nanotechnology. The probably most noted method of DNA
nanotechnology today is DNA origami [1]. Folding a long single strand of DNA aided by
multiple smaller "staple" strands allows the creation of two- and three-dimensional shapes at
the nanoscale. Guanine-quadruplex-structures, which protect the end of the chromosome from
deterioration in nature, are another but not lesser interesting object for bionanotechnology.
Guamine-rich oligonucleotides form longer four stranded G-Wires by self-assembly [2].
Metal-nanoparticle structures are interesting for their optical properties caused by plasmonic
effects, with significant effects when particles get closer. Incident electromagnetic waves
induce a collective oscillation of the conduction electrons in subwavelength particles. This
excitation can couple with other particles in very short distances by plasmonic resonance
effects. So in theory an accurately defined nanoparticle pattern could function as a “plasmonic
fiber” or as an amplifier [3]. So the combination of DNA-superstructures with their features of
nanoscaled definition options and metal nanoparticles is just the next logical step.

Here we present our experiments of the fabrication and specific binding of plasmonic
nanoparticles to DNA-origami-shapes and G4-DNA-superstructures by using the self-
assembly of DNA.
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the bmlngltal function of DNA, its possibilities for biotechnology in high-specific detector systems and its relevance for

nlo_gv serving as a ‘glue’ combining different materials such as nanoparticles, DNA is a chemical molecule with a molecular

This molecular strugture depends on the chemical conditions and the sequence of DNA. Due to the fact that the nucleobases in

hydrogen bonds in the way they do, the sequence can also carry the information for the nano-scaled formation of DNA. That

even some other base pairs than the common ones are possible or other structures than the well known DNA helix (B-form).

e Microscopy allows to image these nanostructures formed by this ‘soft' biomolecule DNA. In combination with metal
cles DNA superstructures are a potential novel tool for the realization of plasmonic nanoparticle pattern.
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DNA-Origami

DNA origami is based on the hybridization of
<mall nudlectides (stable strands) to a long
sSDNA (scaffold). The sequences of the stable
strands are only complementary to the scaffold
DNA, if it is in the right formation. So it is
possible to design different nanoscaled DNA
shapes by using different sequences for the
stable strands [1].

The stabilizing factors of these constructions are the DNA crossavers,
which change their conformation depending an Mg?* concentration.
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