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Fully Automated Extraction of Total RNA from Serum and
Detection of PRRS Virus Using a CyBi®-RoboSpense
Dr. Böhmer, IVD GmbH, Hannover, Germany
PRRS (Porcine Reproductive and Respiratory Syndrome) in pigs is caused by an RNA virus of the
family Arteriviridae. Infected animals show respiratory symptoms and abnormalities in
reproduction often leading to abortion, especially in the late phase of pregnancy. Two different
genotypes of this worldwide-spread and economically significant virus exist: the American type
which is known to be prevalent in America and Asia, and the European type, prevalent in Europe.
Sequence similarity in both viruses on the amino acid level is only about 60%, and different
vaccines for the two variants are applied to prevent disease.
In routine diagnostics two different detection principles for PRRS are used: an ELISA assay and a
molecular biology-based method using RT-PCR. The RT-PCR method enables earlier detection of
subclinically infected animals and can distinguish between the American and European types of
the virus by the size of the PCR product. The following application demonstrates that RNA
extraction from serum for RT-PCR can be automated on a CyBi®-RoboSpense liquid handling
platform.
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Fig 1: CyBi -RoboSpense platform for flexible liquid handling
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ROBOTIC SETUP
CyBi®-RoboSpense is a flexible liquid handling platform designed for easy on-deck customization.
For RNA isolation the instrument was setup with the following modules:
- Cooled positions for tubes and plates
- Magnetic bead separation station for deep well plates
- Heated orbital shaker for shallow well and deep well microplates
- Robotic arm for plate moving capabilities
METHOD
First, serum is incubated with proteinase and lysis buffer at 70°C followed by an isopropanol
precipitation. Magnetic beads are then added to the lysate to bind RNA. After repeated washes
with buffer and a final ethanol wash, the loaded beads are dried by heating. RNA is eluted from
the beads with 50 µl of elution buffer and stored on a cooled deck position.
RNA is added to the RT/PCR mastermix (onestep system) and every sample is split in two. An
external amplification control is added to one aliquot to ensure that PCR works correctly and no
inhibition occurs (e.g. due to hemolysis). To detect PRRS infection, RNA samples and positive
controls are amplified in a nested RT-PCR assay and loaded onto an agarose gel. Positive samples
and controls containing the RT-PCR product of the PRRS virus RNA are indicated by the presence
of a separate band. The genotypes can be defined by the size of the band which is expected at
219 bp for the European genotype and 336 bp for the American genotype.

Fig 2: Magnetic separator for deep well plates
(Ritter, Germany.) used for RNA purification
with magnetic beads.
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ROBOTIC ISOLATION PROCEDURE
1. Samples containing a mixture of serum, proteinase and lysis buffer are loaded into a deep
well plate on the CyBi®-RoboSpense .
2. After incubation on the heated shaker, samples are precipitated with isopropanol.
3. Beads are added to each sample
4. The deep well plate is transferred to the magnetic separation station by the robotic arm
for sedimentation.
5. Supernatant is discarded.
6. Beads are thoroughly washed three times with wash buffer followed by a final rinse with
ethanol.
7. For evaporation of ethanol the plate is transferred with the robotic arm to a heated
shaker and incubated for 20 minutes at 70°C.
8. The dried beads are resuspended with 50 µl of elution buffer, transferred to a new
microplate and stored cool until later analysis

Heated shaker

Temperature
controlled positions

Fig 3: Integration of a heated shaker for lysis and drying of magnetic beads;
temperature controlled positions (4-60°C) are used for cooled storage.
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RESULTS
To detect PRRS-positive samples of RNA extracted from serum with the CyBi-RoboSpense and
amplified by nested RT-PCR, electrophoresis was applied to PCR-products (Fig. 4). A clear band
at 219 bp is visible for the European type of PRRS. The detection limit is approximately 1
TCID50/ml (50% tissue culture infective dose). Sample 6 was the only PRRS-positive sample in the
batch analyzed.

Fig 4: Electrophoresis of RNA samples amplified with nested RT-PCR.
Sample 6 is the only PRRS-infected sample (band at 219 bp)

CONCLUSIONS
- Isolation of PRRS viral RNA from serum can be automated on the CyBi®-RoboSpense
-

Automation of the magnetic bead based process cuts down hands-on time dramatically.

-

False positives or cross contamination was not experienced.

-

The protocol performed on the CyBi®-RoboSpense results in improved reliability and
technician-independent detection of minute quantities of PRRS virus in serum.
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