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Abstract 

 

DNA manipulation using non-enzymatic toehold-driven strand displacement reactions offer 

unique advantages in the construction and operation of multi-dimensional DNA 

nanostructures, DNA computation, bio-sensing as well as nucleic acid sequence analysis (for 

review see [1]). The reactions allow for highly specific and efficient sensing of DNA molecules 

due to their remarkable ‘zipper-like’ re-hybridisation mechanism between a double-stranded 

DNA duplex, bearing a single-stranded overhang, and a single-stranded oligonucleotide probe. 

Importantly, this consecutive “base-by-base” uni-directional re-hybridisation permits 

discrimination of DNA molecules even at the level of single nucleotide polymorphisms (SNPs). 

The identification of SNPs is an important issue as they are said to give rise to genetic diversity. 

For example, genetic variations underlie differences in our susceptibility to disease, the severity 

of illness and the way our body responds to treatments. 

This presentation shows work on the detection and discrimination of single nucleotide 

polymorphisms (SNPs) within the hyper variable region 1 (HVR-1) of mitochondrial DNA 

(mtDNA) [2]. Two approaches are discussed (1) SNP detection with a single stranded DNA 

probe [3] and (2) SNP detection using a partially double stranded (‘protected’) DNA probe [2]. 

We show the kinetics and kinetic discrimination parameters of these reactions. Other 

applications of toehold-mediated DNA strand displacement reactions for surface-based DNA 

sensing will also be discussed, including microfluidic channels and magnetic beads [4]. 
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