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DNA-directed Synthesis of Generation 7 and 5 PAMAM Dendrimer Nanoclusters
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ABSTRACT  A novel nanostructure was constructed using two different generations of polyamidoamine (PAMAM) dendrimers and complementary 50 base pair oligonucleotides.  The oligonucleotides were covalently conjugated to partially acetylated generation 5 and 7 PAMAM dendrimers, and analyzed using UV-vis spectroscopy.  These conjugates were then mixed at appropriate temperatures to allow for DNA-directed self-assembly of supramolecular arrays.  Overall size and shape of the DNA-linked dendrimer clusters was examined using tapping mode atomic force microscopy (AFM) to resolve the interspatial distance between the linked G7 and G5 dendrimer units.  The intra-dendrimer distance was measured to be 21  2 nm, which is in agreement with the theoretical length of the 50-base long oligonucleotide pairs.  In contrast, an AFM image of a mixture of non-complexed G7/G5 dendrimers only showed a few dendrimers physically in contact with a inter-dendrimer distance of 8 ~ 10 nm.  In addition, a dynamic light scattering (DLS) analysis of the cluster showed a diameter of 37  4 nm, which was the expected diameter of a DNA-linked dendrimer cluster.  These results suggest that PAMAM dendrimers can be self-assembled via complementary oligonucleotides to form supramolecular nanoclusters. 
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Figure. A representative three dimensional AFM image of a DNA-linked G7-G5 dendrimers on mica (80 nm  80 nm). The intra-dendrimer distance was measured to be 21  2 nm, which is in good agreement with the theoretical length of the 50-base long oligonucleotide duplex used to connect the polymers. A dynamic light scattering (DLS) measurement of a population of these clusters showed a mean diameter of 37   4 nm.
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Figure 5a. A few representitiverepresentative clusters in AFM images with their volumes and inter-dendrimerintra-dendrimer distances in good agreement of theoretical calcualtionscalculations of dimeric or trimeric self-assembly of G7 and G5 PAMAM dendrimer via DNA. The numbers below the image indicate the total volume based on a numerical integration method. The black bar indicates 20nm.
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