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B. PROGRESS OF WORK AND PRINCIPAL ACCOMPLISHMENTS:
Objective 1. Elucidate the mechanisms of host-pathogen(s) interactions.

The porcine reproductive and respiratory syndrome (PRRS) Host Genetics Consortium
(PHGC) was developed to determine the role of host genetics in resistance to PRRS and in
effects on pig health and related growth effects. The PHGC is a multi-year project that is
funded by a US consortium representing the US National Pork Board (NPB), USDA, universities
and private companies; it represents the first-of-its-kind approach to food animal infectious
disease research. The project uses a Nursery Pig Model to assess pig resistance/ susceptibility to
primary PRRSV infection. Crossbred pigs from high health farms were donated by commercial
sources and transported at weaning to the biosecure Kansas State University facilities. After
acclimation, the pigs were infected with PRRSV and followed for 42 days post infection (dpi).
Blood samples were collected at 0,4,7,10,14,21,28,35 and 42 dpi and weekly weights recorded.
DNA from all PHGC pigs has been prepared and is being genotyped with the PorcineSNP60
Genotyping BeadChip (containing over 60K single nucleotide polymorphisms or SNPs). Data is
being collated in the PHGC relational database at ISU. Results from the first 5 trials of 200 pigs
each have affirmed that all pigs become PRRSV infected; some pigs clear virus from serum
quicker and weight effects are variable. Multivariate analyses of viral load and weight data have
identified PHGC pigs in different virus/weight categories, so that ongoing serum cytokine and
gene expression studies can compare data from PRRS resistant/maximal growth pigs to PRRS
susceptible/reduced growth pigs. The USDA PRRS Coordinated Agricultural Project (PRRS
CAP) and NRSP8 Swine Genome Coordinator are supporting the state-of-the-art whole genome
association and SNP chip analyses to identify genetic determinants of resistance/susceptibility.
Overall, the PHGC project will enable researchers to verify important genotypes and phenotypes
that predict resistance/susceptibility to PRRSV infection.



Identifying host gene expression changes that are involved in regulating responses to
PRRSV infection and vaccination. With samples collected at NCSU BARC scientists are
testing the effect of PRRSV infection or vaccination on pigs using RNA prepared from
tracheobronchial lymph nodes (TBLN), the cranial and distal part of the lung, and tonsils. Pigs
were either infected with Minnesota (MNW2B) or NC Powell strains of PRRSV or vaccinated
with ATP or were non-treated controls. Mucosal tissue samples were collected from pigs
between 3 and 6 days post treatment so that the early innate immune response could be
evaluated. RNAs were prepared and hybridization to the swine long oligo array
[pigoligoarray.org Steibel et al. 2009] could be assessed. Analyses are underway at BARC with
statistical assessment of gene expression patterns performed in collaboration with MSU
scientists. Tests of the effect of samples collected after homologous or heterologous PRRS
vaccination and challenge are also underway.

Verifying the role of the nonstructural protein 2 (nsp2) of PRRSV in viral replication and
modulation of host immunity. Work at SDSU identified six immunodominant nsp2 B-cell
epitopes (ES2 through ES7) that were deleted from a Type | PRRSV cDNA infectious clone.
Deletion of ES3, ES4, or ES7 allowed the generation of viable virus. The AES3 mutant showed
increased cytolytic activity and more vigorous growth kinetics, while AES4 and AES7 mutants
displayed decreased cytolytic activity and slower growth kinetics in vitro. In a nursery pig
model, AES4 and AES7 mutants exhibited attenuated phenotypes and the AES3 mutant produced
higher peak viral loads. Interleukin-1 beta (IL-1p) and TNF-a expression levels were down-
regulated in cells stimulated (or infected) with the AES3 mutant. These results suggest that
certain regions in nsp2 are non-essential for PRRSV replication and may play an important role
in modulation of host immunity in vivo.

Objective 2. Understand the ecology and epidemiology of PRRSV and emerging viral
diseases of swine.
None

Objective 3. Develop effective and efficient approaches for detection, prevention
and control of PRRSV and emerging viral diseases of swine.

In collaboration with SDSU a multiplex assay is being developed to simultaneously quantify 9
porcine cytokines in serum using Luminex xMap™ technology was developed and optimized to
detect innate [interleukin-1beta (IL-1b), IL-6, IL-8, interferon-alpha (IFN-a), TNF-a]; regulatory
(IL-10), T helper 1 (Th1) (IL-12, IFN-gamma) and Th2 (IL-4) cytokines. The assay will be of
value in vaccine and challenge studies as well as for determining genetic resistance to PRRSV
and immune responses to other swine pathogens.

C. IMPACT AND VALUE OF RESEARCH TO STAKEHOLDERS:

The PRRS Host Genetics Consortium (PHGC) has begun to determine the role of host genetics
in resistance to PRRS and in effects on pig health and related growth effects. Using a Nursery
Pig Model crossbred pigs from high health farms were infected with PRRSV and followed for 42
days. Results from the first 5 trials of 200 pigs each have affirmed that all pigs become PRRSV
infected but pigs clear virus from serum at different rates; weight effects are variable. Overall,
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the PHGC project will enable researchers to verify important genotypes and phenotypes that
predict resistance/susceptibility to PRRSV infection.

A multiplex assay to simultaneously quantify 9 porcine cytokines in serum using Luminex
xMap™ technology was developed and optimized to detect innate (IL-1b, IL-6, IL-8, IFN-a,
TNF-a); regulatory (IL-10), T helper 1 (Th1) (IL-12, IFN-g) and Th2 (IL-4) cytokines. The assay
will be of value in vaccine and challenge studies as well as for determining genetic resistance to
PRRSV and immune responses to other swine pathogens.

The PRRSV nspl protein was determined to antagonize beta interferon (IFN-f) responses. We
demonstrated that nsp1f inhibits both interferon synthesis and signaling, while nspla alone
strongly inhibits the synthesis of interferon. These findings provide important insights into the
mechanisms of how nspl contributes to PRRSV pathogenesis and how this may impact future
vaccine development strategies.
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F. WORK PLANNED FOR NEXT YEAR

New assays related to PRRSV research priorities will be developed and optimized, including
assays using the BioRad Bio-Plex platform. Further evaluation and collaborative utilization of
swine cytokine multiplex assays and development of new infectious agent detection assays for
oral fluids and other substrates will be priorities. Additionally, we will continue to develop and
distribute “shared resources” to the research community, including antibodies, virus isolates,
sequences and protocols.
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