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OBJECTIVES

ldentifying interacting genes, biological pathways and
potential requlators of feed efficiency (FE) in pigs using a
systems genetic approach.




Phenotypic and Genotypic data

FEED EFFICIENCY
* Residual Feed Intake (RFI)

* Food Conversion Ratio (FCR)
* Daily feed intake (DFI)

349 Duroc pigs GROWTH & FAT DEPOSITION

LIPGEN project * Daily growth (ADG)
* Back fat (BF)

* Intramuscular fat (IMF)

MEAT QUALITY
~ » Saturated fatty acid (SFA)
ﬂ Qc * Monounsaturated FA (MUFA)

30,530 SNPs * Polyunsaturated FA (PUFA)



Association weight matrix (AWM)

1. Exploit the power of Multivariate analysis

Fortes et al. 2010
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2. Combine the results from GWAS

3. With the knowledge of Transcription Regulators

4. In a Network Theory framework

for (trait in dataset){ GWAS (p-value & a)
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AWM for feed efficiency

Select SNPs that may affect RFI (P < 5%)

= On average, how many of the remaining traits are
affected by these RFl-associated SNPs?
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Biological network parameters
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Proportion of phenotypic variance (399 SNPs)
GCTA-GREML method (Yang et al. 2010)
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RFI phenotype variance

Explained by the network regulated by RFI phenotype variance explained by 399
LHX4, POU2AF1, TCF7L2 randomly selected SNPs (3,000 replicates)



- '!'

Accuracy of RFI prediction (399 SNPs)
Crossvalidation (BGLR; de los Campos and Perez, 2013)
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Accuracy of RFI prediction (399 SNPs)
Crossvalidation (BGLR; de los Campos and Perez, 2013)
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CONCLUSIONS

“* LHX4, POU2AF1 and TCF7L2 may mediate a highly inter-
connected regulatory cascade that seems pivotal for FE in

pigs.

“* Immune response appears consistently involved in FE
related traits.

** Social behaviour, neurotransmitter and circadian
entrainment were also overrepresented biological
processes.
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Resume proportion of RFl phenotypic
variance and predictions

AWM AWM rand 399SNPs 399 rand
RFI variance 0.56+0.06 0.10+£0.01 0.51+0.07 0.10+0.03

RFI predictions 0.42+0.06 0.04+0.08 0.39+0.06 0.05+0.08




