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Title: Novel universal multiplex mediator displacement LAMP demonstrated for biplex detection of HIV/HTLV and Haemophilus ducreyi/Treponema pallidum 
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Presented is a novel and universal approach for the detection of pathogens by in vitro nucleic acid amplification. The sequence specific identification of the target is based on real-time loop-mediated isothermal amplification (LAMP) detected by mediator displacement probes combined with fluorogenic reporter molecules. During target amplification mediator molecules are released (step 1) and interact with reporters (step 2) generating a fluorescence signal (Figure 1). Mediator and reporter molecules comprise target-independent, universal nucleic acid sequences enabling the use of one preconfigured mediator-reporter set for the detection of different targets. The presented approach benefits not only from the isothermal reaction conditions of LAMP, providing a powerful tool for point-of-care tests, but also takes full advantage of its universal applicability allowing simplified assay design and easy transfer to various target panels. We demonstrate the simultaneous detection of multiple pathogens in one assay on the example of HIV and HTLV by assigning each target to one defined fluorescence channel. Furthermore we show the universal applicability of the same mediator-reporter set used for HIV and HTLV by adaption to a second target panel comprising the bacterial pathogens Haemophilus ducreyi and Treponema pallidum. The novel mediator displacement detection showed 4.1±0.1min shorter times-to-positive as well as doubled signal-to-noise fluorescence ratio compared to state-of-the-art detection based on molecular beacons.
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Figure 1: Principle of mediator dislplacement LAMP. A mediator is released during target amplification (step 1). In the next step the mediator hybridizes with a universal reporter molecule followed by sequence extension generating a fluorescence signal (step 2). 
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