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Development of method for identifying immune competrent pigs and validation of
the efficacy in commercial pig population
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To identify the genetic changes caused by the immune selection based on
phagocytic activity (PA), capacity of alternative complement pathway, and antibody response after
vaccination, we compared gene expression and polymorphisms in the promoter region between pigs
subjected to the immune selection and those that were not. After lipid A stimulation, Microarray
analysis revealed that 30 genes related to immune function showed a difference in expression between

macrophages derived from each pig group. Polymorphic analysis of the promoter region of these genes
elucidated the predominant promoter-types in the immune-selected and non-selected pigs,
respectively, in the genes encoding ribonuclease L (RNASEL). Association analysis between these
promoter genotypes and the immune phenotypes revealed that the immune-selected promoter-type in
RNASEL was associated with increased PA. These results indicate the possibility of improving disease
resisance using RNASEL promoter-type as a DNA marker.
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RNASEL, ribonuclease L.

21, predominant haplotype in non-selected pigs; 2, predominant haplotype in immune-selected pigs.
® Representative SNPs to discriminate haplotype predominant in non-selected pigs from that in
immune-selected pigs.

°0, TGCTTTGCCTCT; 1, T.
90, GTGCGGG; 1, G.
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. 95% Wald CI Hypothesis test
Genotype Estimate S.E. Lower Upper Wald P
Sex
Female Reference
Male 24.53 12.13 0.768 "48.30 "4.004 0.043*
RNASEL
1/1 Reference
1/2 3.151 "20.35 "36.74 "43.04 0.024 0.877
22 '52.62 "15.64 21.95 '33.28 "11.31 0.001**
(Intercept)  129.8 33.96 63.29 196.4 14.62 < 0.001%**

RNASEL, ribonuclease L; PA, phagocytic activity; Cl, confidence interval; S.E., standard
error. Significant difference compared to reference are indicated (*P <0.05; **P <0.01;
***P <0.001).
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