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Finding genetic markers and RNA
classifiers for improving pork safety
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Challenge Study to Measure
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%4 Phenotypic Variation in Immune Response

40 pigs infected with S. Typhimurium on day 0
Fecal Salmonella shedding levels measured from day 2-20
- Shedding levels was used to select extreme phenotypic classes
- Four animals showed little to no shedding after day 7
-> “low shedders” LS
- Six animals shed continuously up to day 20
-> “persistent shedders” PS
- Whole blood RNA from all 10 animals at day 0 and day 2 was
analyzed using Affymetrix chips

Why whole blood?

1.Serial collection possible without killing subsets of

Phenotypic Variation in
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R Immune Transcriptional Response
Number of annotated probesets
with significant differences in blood expression
gshed qgshed qshed g shed
(t0+t2) (att0) (at t2) by infection
g<0.05 0 0 243 1,442
g<0.10 O 0 1,313 3,308

Transcriptional response to infection depends on shedding class!
What are the pathways these genes represent?

[ uthe et al. 2009; Huang, Uthe et al. 2009 |
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NIH DAVID analysis of genes showing large response
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Low shedders (LS)
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Shed by infection interaction genes: Strong overlap of up-
regulated genes in LS with down-regulated genes in PS

! » 300 shed by infection genes with strongly opposite expression pattern '
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in two classes!
» Low Shedder response is not just a “non-response”

q < 0.1 for shed by infection interaction; FC > |1.5] t2/t0
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eApgeng Hierarchical clustering of strongly responding genes EADGENE Development of a Classifier to Predict
D in LS and PS pigs D Shedding Phenotype — using gene subsets

Time 2- 48 hours pi - The expression data for these small sets of genes were
T — ; used with a Naive Bayes algorithm for classification
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- Clustering separates samples into correct classes even for time 0 data!
- Can a practical classifier based on small subsets of expression data be built?
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EADGENE Development of a Classifier to Predict EADGENE concl ion
D Shedding Phenotype — using gene subsets D onclusions

*Time 2 data correctly predicted the shedder class o Differentially expressed gene lists identified very

(Low or Persistent) 70-100% of the time. different biological pathways in LS and PS pigs

* Similar results (80 % accuracy) were also achieved e Expression patterns of small sets of shed x infection
for three small classifiers built with time 0 data genes could predict shedding phenotype

*Thus there are sets of 18-25 genes whose pattern e New populations will need to be created to test this
of expression-- prior to infection--can be used to result- new grant funded in 2009:
distinguish these animals even before they express + Extend in vivo blood response RNA analysis to >100 animals
their Shedding phenotype! + Integrate with in vitro blood response to LPS of same animals

+ Extend to field population of 500 animals with shedding data
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