DNA origami antennas with gold and silver nanoparticles
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DNA-Origami has been proved to be a useful tool for precise arrangement of nanoobjects. In
particular, we employ DNA platforms to organize single fluorophores and metallic nanoparticles in
three dimensions. We have studied versatile and robust DNA-Origami to show distance- and
angular dependences in the nanoparticle-fluorophore interactions [1, 2], or as standards for three-
dimensional superresolution microscopy [3]. Highly efficient self-assembled nanoantennas of the
first generation (with a 23-nanometer gap between gold nanoparticles) are able to strongly focus
light into the sub-wavelength region and give intensity enhancement of a factor of about 100 [4].

Recently, we have developed a second generation nanoantennas with improved
performance due to the refinement of origami structure and reduction of the distance between
nanoparticles down to 12 nm (Fig. 1) [5]. It displays 5000-fold fluorescence enhancement and
detection of a single molecule at concentrations as high as 25 yM. Our latest results show
promises for a broad-band fluorescence enhancement by exchanging gold with silver
nanoparticles. While both types give similar results in red, dimer nanoantennas based on silver are
advantageous in visible range from orange to blue [6].
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Fig. 1: Schematic illustration of the DNA-Origami based optical nanoantenna dimer with two 100
nm gold nanoparticles and an immobilized fluorophore (ATTO647N) at the hot-spot.
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