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Mediator probes for electrochemical DNA detection: Universal electrode functionalization for specific
detection of different targets
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Agrowing number of commercially available devices for electrochemical nucleic acid detection demonstrate the strength
of the technology for sample-to-answer or point-of-care systems especially if multiplexed panels are required. However,
to achieve high multiplexing degrees, electrodes usually need to be functionalized with capture probes, to which the target
sequence specifically hybridizes. In current approaches, capture probe design and electrode array functionalization needs
to be adapted for each new panel. Furthermore, single-stranded DNA is needed for hybridization, which usually requires
an additional digestion step or asymmetric amplification method. To overcome these drawbacks, the mediator probe (MP)
approach that was previously reported for fluorescent based PCR systems, was adapted for electrochemical detection. In
order to reduce adaption efforts for different panels, a universal reporter (UR) is used as electrode-bound capture probe that
features a generic sequence. Reaction specificity is maintained by introducing a bipartite MP in the amplification reaction.
It consists of a target specific site labeled with an electroactive molecule and a mediator region that is complementary to the
UR. Hybridization of the intact MP to the electrode-bound UR leads to a high signal. However, if the target is present during
reaction, the mediator is cleaved and the electroactive molecule is not enriched on the electrode surface. The principle was
demonstrated for four targets, using three different URs. PCR results were directly analyzed on functionalized screen-printed
electrodes by square wave voltammetry (SWV) without further treatment. No unspecific signals were detected, if MPs do not
match the URs. The sensitivity is comparable to fluorescence based real-time PCR, which was performed in parallel to proof
results. An electrode array functionalized with URs has the potential to be used for various panels, without losing specificity.
As the MP is single-stranded, endpoint hybridization detection is possible without additional digestion step.
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