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Between 1988 and 2001, at least 10 unidentified viruses were isolated from 
pigs by the National Veterinary Services Laboratory, Ames, Iowa (John 
Landgraf, pers. comm.) and one by the Plum Island Animal Disease Center
(Jim House, pers. comm.). Seven virus isolates were received at Pirbright in 
Jan 1999 (PIADC) and Sep 2003 (NVSL). These were partially sequenced at 
Pirbright in 2003 and shown to be the same novel picornavirus.

Discovery of Seneca Valley Virus
http://www.picornaviridae.com/senecavirus/senecavirus.htm

A virus was identified as a contaminant of 
PER.C6® cells at NeoTropiX Inc. and 
named Seneca Valley virus. The 
complete genome was sequenced in 
2004 (Hales et al., 2008). Sequence 
comparisons showed the NVSL/PIADC 
isolates and SVV were the same virus. 
SVV has also been used as an anti-
cancer agent (Reddy et al., 2007).

Reddy PS, Burroughs KD, Hales LM, Ganesh S, Jones BH, Idamakanti N, 
Hay C, Li SS, Skele KL, Vasko AJ, Yang J, Watkins DN, Rudin CM, 
Hallenbeck PL. (2007). Seneca Valley virus, a systemically deliverable 
oncolytic picornavirus, and the treatment of neuroendocrine 
cancers. J. Natl. Cancer Inst. 99:1623-33.

http://www.picornaviridae.com/senecavirus/senecavirus.htm


Order: Picornavirales
Family: Picornaviridae

Genus: Senecavirus
Species: Senecavirus A

Virus (common) name: Seneca Valley virus 1 (single serotype)

Classification of SVV
 JQ941880 Hunnivirus A

 HM153767 Hunnivirus A
Hunnivirus

Teschovirus AF231769 Porcine teschovirus [Teschovirus A]

 EU236594 Bovine rhinitis B virus

 JN936206 Bovine rhinitis A virus

 AY593829 Foot-and-mouth disease virus

 DQ272578 Equine rhinitis A virus

Aphthovirus

Erbovirus X96871 Equine rhinitis B virus [Erbovirus A]

Mosavirus JF973687 Mosavirus A

Cosavirus FJ438902 Cosavirus A

Senecavirus DQ641257 Seneca Valley virus [Senecavirus A]

Mischivirus JQ814851 Mischivirus A

 JQ864242 Boone cardiovirus 1 [Cardiovirus C]

 JX683808 Boone cardiovirus 2 [Cardiovirus C]

 M81861 Encephalomyocarditis virus [Cardiovirus A]

 M20562 Theilovirus [Cardiovirus B]
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SVV genome organisation:
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• Inoculation of pigs with 2 early SVV isolates 
failed to produce any disease.

• However, there has been a strong 
association with idiopathic vesicular 
disease since the early 2000’s.

Symptoms include:

• Vesicles of the snout, mouth, and/or just above 
the hoof

• Lameness, fevers, lack of energy and/or appetite

• 4-10 day increase in piglet mortality with/without 
diarrhoea

SVV Disease

Amass et al., 2004

http://www.picornaviridae.com/senecavirus/senecavirus.htm
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Experimental infection of pigs

Emerg. Infect. Dis. (2016) 22: 1246-1248.

US Department of Agriculture, Ames, Iowa &
Iowa State University College of Veterinary Medicine, Ames



SVV Occurrence in Pigs (1988-2016)
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SVV Evolution
http://www.picornaviridae.com/senecavirus/senecavirus.htm
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Scatter plot of genetic distance to the earliest 
SVV isolate versus date of collection. 
Since the date of collection was not known for 
the cell culture contaminant, SVV-001, the date 
was estimated from the plot as 01 March 1999 
(green open circle). The most recent common 
ancestor of all the sequences was estimated as 
01 July 1985 (red circle).
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Current laboratory methods include:
– Virus isolation (IB-RS-2, PK-15, LK, Vero, LLC-MK2, RK-13) 
– Virus neutralisation 
– Competitive ELISA 
– Conventional reverse transcriptase (RT) PCR (RT-PCR): targeting 3D
– SYBR Green-based real-time RT-PCR assay (rRT-PCR): targeting VP1

There are no rRT-PCR assays which which target 3D
– With the increase in full genomes available on GenBank, the aim of this 

study was to design a TaqMan® based rRT-PCR assay based on highly 
conserved regions of the SVV genome (3D) that complement the front-
line rRT-PCR tests used for other vesicular diseases.

Current diagnostic assays

(Knowles et al., 2005; Yang et al., 2011; Leme et al., 2015; Bracht et al., 2016) 



• The analytical sensitivity of the rRT-PCR is 
0.79 TCID50/ml corresponding to a CT value 
of 36.8 as determined by parallel virus 
isolation using a 2-fold dilution series of a 
SVV isolate (KS15-01). 

rRT-PCR Design & Analytical Performance

• The rRT-PCR assay detected:
– 8/8 SVV isolates collected over the 

period 1988-2015; 
– 11/12 + nasal (a) and 10/12 + rectal (b) 

swab pools. 
– No false positives were reported for 

nasal swabs.
– 4 false positives were reported for 

rectal samples but were above the 
diagnostic cut off (CT 36).

• Diagnostic specificity was 100% when 
using RNA extracted from FMDV, 
SVDV, VSINV and VSNJV) and RNA or 
DNA extracted from other 14 other 
common swine viruses.

• Ten published SVV full genomes (DQ641257, KC667560, KR063107, KR063108, 
KR063109, KT757280, KT757281, KT757282, KT321458 and KX349733) and seven 
unpublished SVV partial genome sequences (EU271766-EU271772) were used for the 
design of the primers and probe.



• This new rapid and sensitive rRT-PCR could be adopted by
reference laboratories to promptly detect SVV in vesicular disease
cases that have been negated for notifiable diseases such as FMD.

• Since the assay design targets the highly conserved 3D region, this
SVV rRT-PCR assay is expected to be more robust than other
assays targeting more variable regions of the SVV genome.

• In addition, this assay could be used as a research tool for
pathogenesis and epidemiological studies, including investigations
into the periods and route of virus excretion, the existence of virus
carrier status, and the presence of virus in non-porcine hosts.

rRT-PCR Summary



• Seneca Valley virus was probably introduced into US pigs circa 1985 from 
an unknown source.

• In the US, SVV has occurred in most of the major pig-producing areas.

• Spread to Canada occurred from Minnesota in 2007.

• Recently SVV has spread to Brazil and China.

• Outbreaks of idiopathic vesicular disease have been associated with SVV in 
all these countries.

• Recently eight truckloads of pigs from Ontario were turned away at the US 
border due to SVV vesicular lesions.

• Diagnostic assays, both molecular and virological are in now place to allow 
the laboratory identification of SVV.

Conclusions/observations



• We predict that SVV will spread around the world in the 
next few years. This may present problems with 
differential diagnosis with other vesicular disease 
causing viruses of pigs (foot-and-mouth disease virus, 
swine vesicular disease virus, vesicular stomatitis virus 
and vesicular exanthema of swine virus).

• Searching for the origin of SVV should be concentrated 
on animals associated with pig farms in the USA. It is 
highly probable a rodent source may be found.

Future
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