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Purpose
We aim to establish rapid diagnostic tools for detection of Schmallenberg virus
(SBV) and bovine viral diarrhoea virus (BVDV) in the field.

Methods

In order to minimize time for sample preparation, a magnetic beads based nucleic
acid extraction protocol was shortened to the maximum. The protocol was
established on different portable extraction instruments using whole blood and serum
samples from infected animals. For detection of viral RNA, high-speed quantitative
real-time PCR (qPCR) protocols have been developed and validated using standard
gPCR machines. The assays are currently compared with two newly established
isothermal amplification techniques, namely Recombinase Polymerase Amplification
(RPA) and Loop-mediated isothermal amplification (LAMP). All pathogen-specific
assays are evaluated using different samples form animals infected with the
respective virus.

Results

The rapid protocol allowed RNA extraction in less than 10 minutes, without
significant loss of sensitivity. Using the high-speed qPCR, SBV and BVDV genomes
could be detected within 30 minutes. The analytical sensitivity was similar to standard
gPCR protocols. Compared to the high-speed qPCR, the isothermal amplification
techniques revealed differences with regard to reaction time, sensitivity and
specificity. Therefore, advantages and disadvantages of the individual assays have
to be evaluated separately for specific diagnostic questions.

Conclusions
The shortened extraction protocol and the different amplification techniques

proved to be simple and rapid methods for detection of SBV and BVDV. The assays
are valuable options for an accelerated sample processing in the routine laboratory
diagnosis. Furthermore, they represent promising alternatives for an application in
the field and point-of-care diagnostics.
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