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Mapping quantitative trait loci for cell-mediated immunity in the pig
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Introduction

Genetic improvement of general immune capacity is an effective way to increase disease
resistance and enhance the welfare and productivity of farm animals. Cell-mediated immune traits are
essential diagnostic parameters in veterinary practice. Differences in cell-mediated immune traits
among individuals provide an evidence of genetic control, but little is known about the genetics
underlying these traits, especially in swine. Identification of these variants may be beneficial for the
genetic improvement through selection.

Materials and method

The experiment population consisted of seven Large White sire families, five Landrace sire
families and four Songhei sire families. In total, 446 pigs were included. At 21 days of age, all piglets
were vaccinated with modified live CSF vaccine. Blood samples were sampled when the piglets were
20 and 35 days of age, respectively. The proportions of CD4+CD8+, CD4+CD8-, CD4-CD8+, and
CD4-CD8- in T cells and IFN-y and IL-10 concentrations in serum were measured. 206 microsatellites
distributed over all the 18 autosomes and the X chromosome were selected from NCBL A QTL interval
mapping analysis was performed using the program MQreml. The likelihood ratio (LR) was calculated
as test statistic for each particular location on the chromosome. To control the type I error, the false
discovery rate (FDR) control approach was used.

Results and discussion

62 QTLs with P value < 0.05 were identified on all the autosomes and the X chromosome. Of
these QTLs, 47 (4 for the percentage of CD4+CD8- T cells, 3 for the percentage of CD4+CD8+ T cells,
2 for the percentage of CD4-CD8- T cells, 2 for the percentage of CD4-CD8+ T cells, 7 for the ratio of
CD4+ to CD8+ T cells, 16 for IFN-y concentration, 1 for IL-10 concentration and 12 for the ratio of
IFN-y to IL-10 concentration) were detected with FDR-value < 0.05, of which 26 QTLs were with
FDR-value < 0.01. Some QTLs controlling variations in levels of T and B lymphocyte subpopulations
have been mapped in human before. Corresponded to human chromosomes via RH map, we found
several QTLs are in the corresponding regions of human chromosomes. A number of positional
candidate genes (eg, MUCI, IL6R, NFKBIA, MUC20, TLR3, THIL, CD ID, TGFBR1, VNNI,IL17,
and F5) were found in these regions. All of these genes are health-related and have direct or indirect
relationships with the traits in our research. Some of these candidate genes have been investigated in
swine already. Some of these QTLs were found to be associated with more than one trait., suggesting
that these QTLs have pleiotropic effects. Further studies are needed for identifying the significant
positional candidate genes.
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