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Porcine reproduction and respiratory
syndrome (PRRS, PRRSV)

History & milestones ‘
1987: Mystery disease (USA)
SIRS, PEARS, Pig Plague
1990: Blue ear disease (EU)
1991: Lelystad virus (EU)
1992: VR-2332 (USA)
1992: international adoption of “PRRS”
1994: first vaccines (MLV USA, killed EU)
2021: speciated PRRSV-1 and PRRSV-2
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Characterization of PRRSV 1s

Restriction
enzymes

 —— Mlu | I

N\

\ Hinc I | 4 (4)

Sac Il | #__(4)

PRRSV-2 Lineages: current terminology
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Lineages vs RFLP

PRRSV receptors & CD163
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Zhang & Yoo, 2015. doi/10.101



PRRS resistance




PRRS
resilience

Dong et al. 2016.
doi.org/10.1093/jas/skab274

GWAS for reproduction iIn PRRS

BA
BA-24h

Pre-outbreak

STB

Mummified

SSC7 - 3 SNPs Post-outbreak
3.01% TGV SSC1 - 5 SNPs
STB % 11.04% TGV
MAF 0.42 fﬂ 21% .
+0.04 (AA) +0.48 .(AA)

Serdo et al. 21014. doi: 10.2527/jas.2014-7821



% of total genetic variance

OSNFS asSsocCciriatea wiun virar 10aa in
fetal thymus

Three single nucleotide polymorphisms (SNPs) on SSC 1, 12 and 14 are
associated with fetal viral load and collectively account for 13% of
genetic variation

Yang et al. 2016. DOI: 10.1038/srep20305

SNPs assocrated with viral 1oad 1In
fetal thymus

Favorable alleles are associated with decreased VL (-1 log per SNP)
and accumulatively associate with greater proportion of negative

fetuses Yang et al. 2016. DOI: 10.1038/srep20305



SNPs associated with fetal viability

O

% of total genetic variance

AA AB BB No
SNP
640 401 39

Total N 340
% viable 58.4 71.1 76.9 1.8
% dead 27.3 21.5 15.4 97.9

Yang et al. 2016. DOI: 10.1038/srep20305

Genes 1In proximity to SNP-4
associated with PRRS fetal
viability

ternak, 2018



Thyrord hormone suppression 1n fetuses (21
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Pasternak et al. 2020.

Thyroird hormone suppression iIn feeder pigs
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Pasternak et al. 2021. h



Normal
thymocyte
development

» Lymphocyte progenitor cells
(thymocytes) migrate from bone
marrow to thymus (cortex).

» Various stages of maturity

» Acquire T-cell receptor (TCR) with the
ability to respond to a unique antigen

» Develop surface markers (CD4/CD8)

» Undergo positive and negative
selection to ensure self-recognition
(MHC) but not excessive (auto-
immunity)

» Mature CD4 (Th) and CD8 (CTL)
lymphocytes respond to foreign
antigens

Figure: Bailis & Pear, 2014. D

Affect of PRRS on yﬁ@w<:>
thymocyte

development |
Thymic
» Destruction of DP and TP progenitor cells cortex

(by 5 dpi)

» Selective destruction of Tc versus Th (by
10 days) Cortico-
medullary| 2

» Restriction in mature Th and Tc repertoire Junction

(decreased variability) T }c;i}i;eISg,;:{io} """
» Increase in “experienced” antibody

forming B cells Thymic
» Over-production of IgM/G/A antibodies Medulla

but none neutralize virus Ne‘i?’é"e Se'é’\lon

Sinkora et al. 2023. doi.org/10.1016/j.micinf.2023.105146
CD4+ CD8-
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Diagnostics

Harding, Diseases of Swine 12 ed. (Fig 37.2) 202



Diagnostics: sow and litter aive
|_[sampletype __|Assay/test [Featwres

Sera

Tonsil scraping (TS)

Tonsil-oral scrubbing
(TOSc)

Oral fluids

Family oral fluids
(~50% sow)

Antibodies
VI/PCR/Seq

VI/PCR/Seq

VI/PCR/Seq

PCR, * seq

PCR
antibody

Zhang, Diseases of Swine 12 ed. (Fig 37.3) 2025

Excellent sample type, suitable for multiple assays, PCR only for acute cases
since viremia is short lived (3-4 weeks), labour intensive to collect especially
large numbers

Technically demanding to collect, stressful for animals, better sample than sera
for evaluating persistence (chronic infection), good for PCR/seq

Technically demanding to collect, less stressful for animals than TS especially if
not restrained, good for testing persistence (chronic) infection, can be
contaminated by feed/water, affecting VI and seq.

Surveillance (regional, production stages), easy to collect, low success for VI &
WGS

Surveillance of due to wean pigs (late suckling), easy to collect, may need rope
training, low success for VI & WGS, sow contributes to the sample - may cloud
interpretation, older piglets only

Adapted from Table 37.2, Diseases of &



Detection rates: TS, TOSc,
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Li et al., 2024. doi.org/.
Li et al,, 2024. D

Factors associated with PRRS out

Biosecurity Practices Levels 0Odds Ratio CI95% p-Value
Use o as dead pig disposal method No (Reference) !
.~ 95 Mid t it &’ pig disp Yes 6.47 1.62-25.84 0.008
> lawestern sites Mechanical (Reference) n
. 5. mechanical ventilation system Nataral 1088 Ta587.50 o025
> Nurs, Fin, W-F # e -
Pigs hauled without confirmed PRRS status No (Reference) !
> Prospective: 2023/24 Yes 79 1735557 00®
Allowing employees td cohabitate vith others who work swine No (Reference) 1
> OF (6 pens) related jobs e Yes 615 1512509 0011
COI IeCtEd E4W X 1 Nursery (Reference) 1
production cycle Production site type category Finisher 17.47 24412509 0.004
Wean-to-finish 847 0858424 0.068
> 115 question survey _ _ B “No (Reference)
Dedicated “"M staff/visitors Yes 0.07 0.01-035 0.001
» Outbreaks No (Reference) 1
| icated P ": B persite Ye 0.07 0.01-0.43 0.003
- Fin (14/17, 82%)
Multi-farm employe4 mandatory overnight downtime No (Reference) !
- W-F (30/45, 67%) Yes 0.15 0.04-0.56 0.004
Reference
» Nurs (11/33, 33%) never have access to feed bin Never 0.08 0.02-047 0.004
Reference
0, . .
r LlC . 5 (19/32 ’ 59 /0) never have access to feed bin Never 008 002047 0.004
No (Reference)
P flbench
s o ey | - T AT
Exclusive/3rd handling per si No (Reference)
sV party manure Blper site Yes 0.10 0.02-0.53 0.006
Musskopf et al., 2025, Site located within 1 mile of another swine site Within 1 mile 159 112227 0.010

doi.org/10.3390/vetsci12101000 Site located within 5 miles of another swine site Within 5 miles 1.06 1.01-1.12 0.029




Detection of behavioural changes
Precision Livestock Farming (NUt

PRRSV experimental challenge Detection of changes in Lateral Sternal ratio in PRRSV inoculated pigs
during non-disrupted period at four detection thresholds

5-week old nursery pigs
8 Ctrl / 16 PRRS (pens of 4)
Monitoring:

> Human observation (HO)

> NUtrack (24/7) surveillance
» Distance
» Time at feeder/waterer
» Lying: lateral, sternal
> Rotations (angle radians)

Changes versus control

Sensitivity thresholds (Z=1, 1,5, 2, 3)

» Non-disrupted period

» Lateral-sternal ratio

Herd category Shedding Exposure Evidence to promote a herd
status status to categor

Positive Unstable High Positive, high Positive None required

Prevalence (I1A) prevalence

Positive Unstable Low Positive, low Positive Serum or FOF from weaning-age pigs
Prevalence (IB) prevalence or PF tested by PCR

Positive Stable Without Serum from weaning-age pigs (may
Vaccine (Il) and With Uncertain Positive be used w/PF and FOF concurrently)
Vaccine (ll-vx) tested by PCR

Serum from PRRSV naive
Provisional negative (lII) Negative Positive replacement breeding animals
tested by ELISA

Serum from adult breeding animals

Negative (IV) Negative Negative tested by ELISA

»Abbreviations: PF = processing fluids; FOF family oral fluids

Holtkamp et al., 2021. doi.or:
Adapted from Table 37.3



Economic 1mpact of PRRS: USA 2016-

Breeding herds GF herds

819.41 M USD/Yr

380.82 M USD/Yr —~

Osemeke et al., 2025. doi

PRRS: Where are we
nead I Rgsty

o Widespread regional eradication does not work, never will
« Vaccines work, within limits, but will not eliminate the virus
o Biosecurity works, but has limitations in most farms
« PRRS resilience may be helpful, but will not by itself control disease

o Naturally existing PRRS resistance is exceptionally rare and not understood

» PRRS resistance through gene editing offers promise. Its long-term adoption
depend on the price, consumer attitudes, industry participation

o Antivirals are worth exploring, but may face regulatory challenges

At $1.2B/yr losses (USA alone), can we afford the status quo?



