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Colorimetric DNA Detection through Metal Nanoparticle Amplification

The ability to sense and detect ultra-low concentrations of specific DNA sequences using simple and
inexpensive assays is important in clinical diagnostics, mutation detection, and biodefense applications.
Here we report a homogeneous, colorimetric detection of single-stranded DNA sequences, based upon
nicking endonuclease-assisted nanoparticle amplification. The detection system offers a colorimetric
detection limit of 0.5 fmol within hours for selected oligonucleotides. Detection of DNA sequences with a
single base mismatch or different lengths (24-mer, 36-mer, 48-mer, and 80-mer) was also demonstrated.
Additionally, a novel chip-based detection approach, based on nanoparticle-coupled DNA templated
ligation reactions for single nucleotide polymorphism (SNP) typing, is reported. In contrast to conventional
methods or recently developed techniques, this approach does not need costly instrumentation and
complex stringency wash processes, while offering both rapid multiplex SNP detection capability and
ultrahigh sensitivity. The ability of the approach to quickly identify the precise location of the single-base
mismatch may provide a time-efficient method for high-throughput multiplex SNP genotyping.
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