Differentiating Classical swine fever
virus infected from vaccinated wild boar
using a recently developed multiplex
real-time RT PCR assay

Immanuel Leifer, Bernd Hoffmann, Sandra Blome and Martin Beer
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Classical Swine Fever

» Multi-systemic disease affecting domestic pigs and wild boar

» Causative agent is a small, enveloped RNA virus
(Flaviviridae, Pestivirus, CSFV)

* Can cause tremendous socio-economic losses
* Notifiable to the EU and OIE
» Control based on binding legislation

* Prophylactic vaccination is prohibited within the EU since
1990, but emergency vaccination scenarios are possible

* Infected wild boar populations pose a constant risk for
introduction into the domestic pig population

» Oral vaccination of wild boar using a modified live vaccine
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Why should we wish for a
discriminatory PCR assay?
« Oral vaccination of wild boar takes place using a live
modified vaccine

* Implementation in an area where field virus is
present (all wild boar shot and found dead are
tested)

» For a short period after baiting, vaccine virus can be
detected in blood and organs using PCR

* Rapid and easy discrimination is needed between
new cases and vaccine virus detection
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Approach

« Combine the established in-house TagMan real-
time RT-PCR assay* (duplex CSFV and
heterologous internal control) with a vaccine
strain specific real-time RT-PCR system**

 Validation with experimental samples, the
EPIZONE RNA panel and dilution series

 After initial validation, use under field conditions
(CSF outbreak among German wild boars 2009)

» Confirmation using partial sequencing

* Hoffmann et al., 2005; 2006
** |eifer et al., 2009 . FRIEDRICH-LOEFFLER-INSTITUT
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Assay Design

« TagMan probes

* One-step real-time RT-PCR (Superscript Il One-
Step RT-PCR Kit, Invitrogen)

e 25 pl reaction volume

» CSFV-specific RT-PCR: 93 nt 5'-NTR (TEX)
» Vaccine specific RT-PCR: 77 nt Erns (FAM)
* Internal control: 132 nt (HEX)

e Discrimination of normal field viruses from vaccine
virus based on only 2 nucleotide differences
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Performance

Testing of dilution series of a RNA
standard showed high sensitivity (up to 1
copies per well)

No cross-reaction with other Pestiviruses
Good performance with field samples
Results confirmed by sequencing

Use in routine diagnosis
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Problems

» At the beginning of routine use, no discrepancies
between PCR-results and subsequent sequencing

» After intenisive use in an outbreak situation, some
discrepancies occurred

* First explanation: detection limit

» Differences in sequence observed by colleagues
from UK  one of two differentiating bases lost

* Quasispecies already in the vaccine
+ Pattern in the animal does not follow rules
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Solution
Adapt primers to fit both quasispecies
Vaccine strain specificity lost
Genotype 1.1 specific
Re-validation
Re-use in routine diagnosis
So far, no further problems
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Field sample name

Driginal C-strain-specific protocol

(C-strain-specific protocol with new
forward primer C-strain1625.1F

Pan-CSF-specific protocol

¥26/1

Kzs)2

K29/2-1

¥35/33

K35/3b

K37 blood

K43/3

X76/2

X771
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336 355

295 237

380 354

20 b

328 319

281 268

NoCg 332

No Cq N7

6 265
Sample | C-strain | C-strain opt. CSFV
K26/1 33.6 355 34.1
K28/2 29.5 23.7 25.9
K35/3a 31.8 38.2 34.0
K76/2 No ct 33.2 333
K77/1 No ct 317 32.7

Use both primers in the amended assay
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Discussion
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* Genetic DIVA can be a very useful tool

» A multiplex assay can safe time and
resources

» Assays based on only very small
differences can be problematic

* Infected and vaccinated animals could be
problematic

» Epidemiology (2.3 vs 1.1)
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