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Introduction 

Diagnostic techniques to detect PRRS virus infection are 
very common in the USA. PRRS infection is usually di
agnosed through evaluation of clinical signs at the farm 
and histopathological lesions, detection of seroconversion, 
or by the isolation/detection of the virus or its genetic 
material. 

In the last few years, there has been an increase in the use 
of PCR-based molecular techniques directed not only at 
detecting viral infections but also used to characterize iso
lates for field investigations. Along these lines, PRRS 
sequencing techniques are also widely used in the US di
agnostic labs. 

Routine PRRS sequencing is based in the amplification 
and description of the ORF-5 region of the virus which 
codifies for envelope proteins. This specific region is 
prone to mutation and was selected because it is consid
ered one of the most variable regions of the virus. There
fore, if differences among isolates are suspected, they 
should be found in this region, allowing for the charac
terization of genetically distinct isolates. 

Under routine diagnostic conditions, only a portion of the 
virus genome is sequenced. This portion includes roughly 
around 600-900 nucleotides of the 15,000 present in the 
PRRS genome. Results are reported as percentage of ho
mology, meaning the percent of identical base pairs in a 
defined position when compared between isolates. For 
diagnostic purposes, field isolates are commonly com
pared with live vaccine isolates that are or have been avail
able in the US market. 

The higher the percentage of homology among isolates, 
the closer the isolates are considered genetically. The per
centage of homology used by the diagnostic labs to con
sider two isolates as genetically similar varies between 
labs, but it usually ranges between 2 and 5%. However, 
this cut-off should not be set in stone, and genetic rela
tionships should be evaluated within the context of a 
dendogram (phylogenetic tree). Dendograms allow one 
to see not only how different or similar the isolates are, 
but they also allow one to see the genetic relationship 
between isolates in a tree evaluation format. 
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Under field conditions sequencing is a very valuable tool 
used mostly for epidemiological studies. Sequencing is 
commonly used for the following: 

• To investigate the origin of PRRS outbreaks 

• To compare isolates among farms 

• To determine whether a single or multiple isolates 
are present in the same populations 

• To determine how much the virus has changed in a 
population in a period of time 

• To make decisions related to gilt acclimatization and 
pig movement 

This report describes cases where sequencing has been 
applied to field investigations. 

Field cases 

When investigating PRRS outbreaks, the first question to 
answer is whether the infection is caused by a PRRS iso
late that was already present in the system or associated 
systems or whether it is a completely new virus not de
scribed previously in any of the premises associated with 
the system. 

Case 1: Investigation of a PRRS outbreak in a 
negative farm 
A 2400 sow farm (Farm A) located in the southwest of 
Minnesota was stocked PRRS-negative in 1998. This farm 
belonged to a system where PRRS positive farms existed. 
However, the farm was geographically well isolated and 
a protocol was set for no material or transport to be shared 
between the PRRS-negative and PRRS-positives farms. 

In June 2000 the farm broke with PRRS. At that time an 
exhaustive PRRS investigation was initiated to determine 
the virus origin. After comparing sequences available in 
the database of the breeding stock company, an isolate 
with 98.2% homology was found. This isolate had been 
recovered from Farm B in 1998. There was no direct re
lationshi p between Farms A and B; however, Farm B had 
been used to stock another farm (Farm C) in the produc
tion system to which Farm A belonged. A further investi
gation was conducted to compare recent isolates from 
Farm C and Farm A. An August isolate from Farm C pre-
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sented 99.2% homology with the isolate from Farm A. 
Again, even though Farm A and Farm C did not share 
common equipment or personnel and although we could 
not determine the mechanism by which the virus was in
troduced into Farm A, it was suggested that the virus that 
infected Farm A was within the system and, therefore, 
there had been a breach in the system's internal 
biosecurity. 

Case 2: Investigation of successive PRRS 
outbreaks in a negative farm 
A 2S00 sow farm located in Nebraska was stocked PRRS
negative in 1998. The farm presented a clinical PRRS 
infection in March 2000. After comparing the PRRS iso
late from the outbreak with other sequences available in 
the breeding stock company, it was determined that the 
virus was exogenous to the system. 

When the farm was originally built and approved for 
multiplication, it was believed to be in a good location. 
However, over the last few years and within six miles, a 
SOOO sow farm (3 miles) and two 14,000 head finishers 
(2.S and 6 miles distant) were built. 

A massive investigation was initiated in the neighboring 
farms; however, this yielded no conclusive results. PRRS 
vaccine virus was recovered from the neighboring sow 
farm and another PRRS virus was recovered from the clos
est 14,000 head finisher. However, these were only 93.7% 
similar. Therefore, it could not be determined where the 
virus came from and how it was introduced to the farm, 
but it was accepted that this was a new virus for the sys
tem and that the virus had been laterally introduced. 

Immediately after the presentation of the clinical signs, a 
PRRS elimination project was initiated. The replacement 
source was internal and all replacements had been natu
rally exposed to the infection. In November of the same 
year, the farm presented clinical abortions again. The iso
late from the original infection was compared with the 
newly recovered isolate and proved to be 7% different, 
suggesting it was a newly introduced virus. Further in
vestigation in the neighboring farms yielded an isolate 
that was 4.1 % different from the second PRRS isolate 
and 7.1 % from the first isolate. In addition, the isolate 
recovered in the second round of abortions was compared 
with isolates present in the database of the neighboring 
finisher's company, resulting in a 3% different isolate re
covered in 1998. This suggested that the infection was 
lateral, most likely from one of the finishers, although 
this could not be determined conclusively. Although the 
mechanism by which the virus was introduced into the 
farm could not be determined, it was suggested that the 
increase in local pig density had probably played a role 
and the farm was discontinued from multiplication. 
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Case 3: Lateral infection in a finishing unit 
Upland is a SOOO-sow farm in Kansas that, during the last 
two years, has undergone a PRRS elimination project. The 
nurseries and finishers are off-site and organized into four 
separate, nested sites. A nested site includes 8 weeks of 
nursery space and 16 weeks of finisher capacity. The 
month of May 2001 was supposed to be a month of cel
ebration for the Upland system, since all previously PRRS 
exposed sows would be removed from Upland, and, there
fore, the PRRS elimination plan would be completed. 
However, the success of the PRRS elimination plan in 
the sow farm went unnoticed after results from the 
monthly monitoring in the nested sites were received. One 
of the nested sites (NS 2) was serologically positive to 
PRRS. In the same monitoring, the sow farm as well as 
the rest of the nested sites remained serologically negative. 

At that time, a massive testing was initiated to evaluate 
the magnitude of the infection across the whole Upland 
system, as well as to proceed to the isolation and charac
terization of the viral strain responsible for the infection 
in NS 2. It was possible to narrow down the approximate 
time of infection, since data from the previous monthly 
monitoring was available. Any activity recorded during 
that time was further investigated. 

After the virus was isolated, the virus was compared with 
sequences available from the Upland system previous to 
the eradication project as well as all sequences present in 
the database of the breeding stock company. In addition, 
a slaughter truck was traced back and sequences from the 
slaughter company where the truck went to were also in
cluded in the comparison. Isolates from the neighboring 
farms were also compared. 

Results on the sequencing comparison did not show any 
close match with the isolate from NS 2 that would sug
gest the virus was related to the Upland system, the slaugh
ter company, or the neighboring farms. The rest of the 
Upland system remained negative and only NS 2 was in
fected, confirming the fact that it was a well defined, lo
calized lateral infection. 

In this case, sequencing was useful to determine where 
the virus did not come from instead of where it did. 

Conclusions 

Sequencing is a very powerful technique that allows the 
investigation of PRRS outbreaks. The information pro
vided by sequencing allows investigators to determine the 
genetic relationship between PRRS isolates and hypoth
esize how farms get or do not get infected. Usually, only 
general questions can be addressed, such as whether the 
virus is within the system or whether it is exogenous to 
the system. Sometimes this information is sufficient to 
investigate management practices in the systems. How
ever, the final mechanism by which the virus gets into the 
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farms can only be hypothesized. When analyzing the out
breaks retrospectively, it is very difficult to gather all the 
information needed to answer the right questions. Spe
cial attention should be paid to transport, removal of culls, 
location, people movement, and equipment movement 
between farms. In addition, the right answers don't al
ways address the questions correctly, and the lack of real
time information makes the investigation of outbreaks 
very difficult. 
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