
ii 2010 Allen D. Leman Swine Conference

Sponsors

Formatting
Tina Smith Graphics  
www.tinasmithgraphics.com

CD-ROM
David Brown 
www.davidhbrown.us

Logo Design
Ruth Cronje, and Jan Swanson;  
based on the original design by Dr. Robert Dunlop

The University of Minnesota is committed to the policy that 
all persons shall have equal access to its programs, facili-
ties, and employment without regard to race, color, creed, 
religion, national origin, sex, age, marital  status, disability, 
public assistance status, or sexual orientation.

We thank the following sponsors:

Gold 
Boehringer-Ingelheim Vetmedica, Inc. 
Pfizer Animal Health

Bronze 
Alpharma Animal Health 
Bayer Animal Health 
Intervet/Schering Plough Animal Health 
National Pork Board

Copper 
AgStar Financial Services 
American Association of Swine Veterinarians 
IDEXX 
IVESCO 
Novartis Animal Health US, Inc. 
Novus International Inc. 
PIC USA 
PigCHAMP

University of Minnesota Institutional Partners 
College of Veterinary Medicine 
University of Minnesota Extension 
College of Food, Agriculture and Natural Resources Sciences



Development of a Multiplex PCR test to differentiate Salmonella choleraesuis field isolates from a 
live attenuated vaccine  

 
Mark Felice, Simone Oliveira 

 
Minnesota Veterinary Diagnostic Laboratories, College of Veterinary Medicine, University of Minnesota, 

Saint Paul, Minnesota 55108 
 

Introduction. Commonly used to control swine 
salmonellosis, the Argus live vaccine is 
attenuated by mutations in the cya and crp genes. 
This vaccine strain is often isolated from 
systemic sites following vaccination, and vaccine 
and field isolates must be differentiated to rule 
out systemic infection by virulent Salmonella. 
We have occasionally isolated S. choleraesuis 
resembling the Argus vaccine strain from 
systemic sites in non-vaccinated pigs, suggesting 
that serotyping and biochemical profiles are not 
enough to differentiate vaccine and wild strains. 
In this study, we have developed and validated a 
multiplex PCR to improve the identification of 
the Argus vaccine strain in clinical samples.  
 
Materials and Methods. The multiplex PCR 
contained newly designed primers targeting the 
Argus vaccine mutation at the crp gene and 
previously described control primers detecting 
the FlinC gene. The multiplex PCR was validated 
by testing 101 S. choleraesuis field isolates and 
115 suspect S. choleraesuis Argus vaccine strains 
(based on serotyping and biochemical profile) 
obtained from clinical samples. Specificity of the 
test was defined by testing DNA extracted from 
S. krefeld, S.worthington, S. braenderup, S. 
brandenburg, S. saint paul, S. dublin, S. 
enteritidis, S. derby, S. typhimurium, S. agona, S. 
newport, S. mbandaka, S. montevideo, S. 
tennessee, S. hartford, S. thompson, S. bareilly, S. 
ohio, S. infantis, and 15 additional bacterial 
pathogens commonly isolated from swine. Field 
veterinarians in charge of swine herds originating 
vaccine strains were contacted to confirm herd 
vaccination status. 
 
Results. PCR primers targeting the crp gene 
produced 610 bp band in virulent S. 
choleraesuis, which was absent in the Argus 
vaccine. The absence of the crp amplicon was 
unique to the Argus vaccine. Previously 
described S. choleraesuis-specific primers were 

added to create a multiplex PCR test, producing 
bands of 610 and 963 bp in S. choleraesuis, a 
band of 963 bp in the Argus vaccine, and a band 
of 610 bp in all other Salmonellae (Fig. 1). 
Bands were absent in all unrelated pathogens 
tested except E. coli. 103 isolates were classified 
as field strains and 113 isolates were identified 
as vaccine strain. The use of the Argus vaccine 
was confirmed for 39 of 40 isolates for which 
this information was available.  One suspected 
Argus vaccine isolate based on serotyping 
(Salmonella sp. 6,7: non-motile) and 
biochemical profiles was isolated from a herd 
not using the vaccine. This isolate was identified 
as a field isolate based on the multiplex PCR 
results and confirmed as a field strain. Another 
suspected Argus isolate based on serotyping 
(Salmonella sp. 6,7: non-motile ) tested negative 
by the multiplex PCR test but originated from a 
herd using the Argus vaccine. This isolate is 
suspected to have been misidentified due to 
suppressed motility, which has been previously 
reported to cause other group C1 Salmonellae to 
be incorrectly identified as serotype 6,7: non-
motile. 

Fig. 1. Agarose gel showing  
multiplex PCR outcomes. 
From left to right, molecular 
weight marker, S. choleraesuis 
(C), Argus vaccine (A), 
negative control (N), and S. 

krefeld representing all other Salmonellae (K). 
 
Conclusion. Validation results demonstrate the 
accuracy and effectiveness of this novel 
multiplex PCR test for Argus Salmonella vaccine 
identification. During the validation process, the 
multiplex PCR test produced results conflicting 
with the initial serotyping results. These 
differences in results were resolved by re-
serotyping the samples, further demonstrating the 
accuracy of this test over more traditional 
methods. 




