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Abstract

Porcine reproductive and respiratory syndrome virus (PRRSV) is a
single-stranded positive-sense RNA virus characterized by
reproductive failure in sows and respiratory problems in piglets and
growing pigs. RNA viruses such as PRRSV are notorious for their
high mutation rate, and consequential genetic variability, which
provides a significant challenge with regard to real-time RT-PCR
(rRT-PCR) testing. With rRT-PCR testing, even minor
discrepancies between primer or probe sequences and viral
target sequence can diminish the ability of the assay to detect
the virus.
Applied Biosystems™ TaqMan® NA and EU PRRSV Reagents
contains multiple primers and probes for both the North American
and European subtypes of PRRSV, enhancing its ability to detect a
wide range of field strains. Still, instances have occurred in which
this product failed to detect or only weakly detected North
American PRRS virus in clinical specimens. These samples,
brought to our attention via client feedback, were confirmed as
positive using alternate PCR assays. The discrepant samples and
pertinent sequence information were forwarded to Applied
Biosystems™; mismatches between the specimen and primer/probe
sequences were confirmed. Two additional primers and an
additional probe were added to the existing reagents to allow for
detection of these variant North American viruses without
diminishing the sensitivity of the assay.
This situation emphasizes the importance of open
communication between the diagnostic laboratory and its
clients. Educating clients about tests used in the lab, including
assay limitations, and encouraging feedback when test
outcomes do not reflect expected results, allows for appropriate
additional investigation to determine the true sample status.
Also of great importance when utilizing commercial reagents is
ongoing interaction with the manufacturer’s technical support
personnel and bidirectional transfer of information and
samples for the continual monitoring and improvement of the
assay. In this case, communication and the ensuing action resulted
in an improvement of the assay, benefitting the manufacturer of the
assay, the testing laboratory, and the clients served.
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Figure 1. Real-time PCR results of 9 pools of 5. None of the pools were
positive on initial testing, although pool I did exhibit a curve and pool F
resulted in a Ct after the 37 cycle cutoff. Follow-up testing revealed 4 of the
pools to be positive.

Figure 2. Results of PCR testing done by ISU-VDL and Applied Biosystems. Numbers indicate Ct of the rRT-PCR reaction. Text in
blue signifies a positive result. *NA indicates North American subtype. Cycle cutoff for positive results is 37 cycles.

Conclusions

Follow-up

ISU-VDL
• Sequenced target area (protocol provided by Applied Biosystems)
•Sequence information sent to AB
•Samples sent to AB
Applied Biosystems
•Examination of sequence data for NA PRRSV PCR target
•Reverse primer: 7 mismatches
•Probe: 3 mismatches
• Evaluation of primer/probe “patches” on samples (See Figure 2.)
•Patch information provided to ISU-VDL
•Additional forward and reverse primer and probe to incorporate into core
reagent mix

Figure 3. Summary of comparison of rRT-PCR test
results for North American PRRSV by reagents with
and without primer/probe patch.

• Communication between clients and the
diagnostic laboratory is critical for providing
and maintaining best possible test outcomes
• Education concerning test technology and
limitations
• Feedback on unexpected results for proper
follow-up
• Communication and cooperation between
reagent manufacturers and the diagnostic
laboratory
• Interchange of information and diagnostic
specimens
• Availability of alternative testing is essential for
determining status of problematic samples
• Updating of PCR primers and probes is crucial
to keep testing current with field strains –
especially for RNA agents.

Introduction

•45 sera received and tested for PRRSV
• Applied Biosystems™ TaqMan® NA and EU PRRSV Reagents
(tested as 9 pools of 5)
•All negative (37 cycle cutoff) See Figure 1.
•Pools A-E, G, and H showed no amplification
•Pool F had Ct 39.14
•Pool I had signal below threshold
• Client reported North American (NA) positive result on pools F-I
by 2nd laboratory
• ISU-VDL retest on F-I NA positive by gel-based PCR1 and
TetracoreTM rRT-PCR. See Figure 2.

1

Christopher-Hennings et al. 1995. J. Clin. Micro. 33:1730-1734.

Additional Evaluation

Samples (n=137) were tested both with and without the patch by the ISU-VDL to
confirm that the addition of the patch to the core reagents did improve range of
detection without adversely affecting the performance of the assay. Comparison
testing included randomly chosen samples as well as samples suspected of being
false positive based on client feedback or by association with previously missed
positive case. Figure 3 summarizes the results of this comparison. Selective
samples yielding discrepant results (North American PRRSV positive with patch;
negative without patch) were retested by gel-based and/or the Tetracore assay to
confirm sample status. All confirmatory testing verified the presence of North
American PRRSV. For those samples testing positive by both reagent sets, no
overall adverse affect on performance was observed due to addition of the
primer/probe patch. (Data was not analyzed statistically.) See Figure 4.
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Figure 4. Results of a typical set of specimens tested with and without
patch. Numbers indicate Ct of the rRT-PCR reaction. Numbers in blue
signify result with lower Ct. *Please note samples R and T were
positive several cycles earlier with the patch, most likely indicating
some degree of mismatch of primer and/or probe in the core reagents.
UND indicates not positive by 37 cycle cutoff.

