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DNA hybridization assays are fundamental to many biological measurements and particularly in applications of microarrays. A major objective of these measurements is to identify single nucleotide polymorphisms (SNPs) – mutations of a single base which may be used to map genes involved in disease, to predict drug metabolism and to develop models for biochemical processes. Current recognition mechanisms are limited by energy differences in Watson-Crick base pairing (hydrogen bonding) which makes SNPs difficult to detect. Many recognition modes also require target DNA strands to be fluorescently labelled.   Here we describe label-free SNP detection using a molecular bioswitch based on a variant of the DNA Holliday Junction – a branched recombination intermediate.  Together, the probe and target form an ion-controlled nanoswitch where the states are the open and folded conformations of the junction. The switch characteristics and folded structure are found to be highly sensitive to single base changes located at the branch point of the junction. Sensitivity to mismatches is found to be higher than the limit imposed by H-bond enthalpies. Only the probe (not the target) strand is fluorescently labelled and structural characterization is made using steady-state and time-resolved fluorescence resonance energy transfer. Very recent results involving solution state assays on non-trivial biological targets will be presented along with early demonstrations of single molecule detection. 
