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Genetic Diversity of Immune Function Genes in Swine
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ABSTRACT: The objective of the present study was to detect polymorphisms of immune
function genes in Landrace, LargeWhite, Duroc, and Crossbred and Native pigs. A total of143
pigs were included in the analysis of the polymorphisms of the Chaperonin Containing TCP1
Subunit 7 (CCT7), Natural Resistance-Associated Macrophage Protein 1 (Nrampl), Matrix
metallopeptidase 2 (MMP?2),and Sialoadhesin (SN) genes by the PCR-RFLP methods. The results
showed that the CCT7, Nrampl, MMP?2 and SN genes had polymorphism in Landrace, Large
White, Duroc and Crossbred pigs except for the CCT7 gene in Duroc pigs had monomorphic.
The expected heterozygosities were 0.12 to 0.50. The Native breed pigs had of CCT7, Nrampl,
MMP?2 and SN genes; the expected heterozygosities were 0.06 to 0.49. In the native pigs there
was no significant deviation (P>0.05) from Hardy-Weinberg Equilibrium for each gene.
Keywords: immune function genes, genetic polymorphism, swine
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Table 1 Primers sequences, PCR conditions and restriction enzymes used for this study
Gene Primer 5'-3’ PCR conditions Restriction Temperature, References
35 cycles enzyme Time
CCT7 TCCAGACCAGTGTGAATGC 59 °C for45sec  Cfr3I 37 °C,15min  Uthe et al. (2009)
CCACCACGGAGGATGATAG
Nramp1 ~ GCCAGCTTCCACCAGTCTCCAG 64 °Cfor45sec  Ndel 37°C,15min  Wuetal. (2008)
GGGGGTACAAAGGGGAAGAAG
MMP2 TTGACGACGATGAGCTGTG 57 °Cfor45sec  Mspl 37 °C,15min  Huang et al.
TCGAAGTTGTAGGTGGTGGA (2009)
SN CGGCTGCTGTAGCTCYGATTG 60 °Cfor 45sec  Hin6l 37 °C,15min  Wang et al. (2012)
GCCTTGGCCTGGTTTCCTTA
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Figure 1 PCR-RFLP patterns of the CCT7, Nramp1, MMP2 and SN in Landrace, Large White,
Duroc, Crossbred and Native pigs. (M: 100 bp DNA ladder )
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Table 2 Genotypic and allelic frequencies of CCT7, Nramp1, MMP2 and SN genes, Chi-square (X%,
Observed Heterozygosity (HO) and Expected Heterozygosity (He)

Breed Marker Allelic frequencies Genotypic frequencies X HO He
LR CcCT7 0.933(A) 0.067(G) 0.867(AA)  0.133(AG)  0.000(GG) 0.153" 0133  0.124
Nramp1 0.483(A) 0.517(B) 0.433(AA)  0.100(AB)  0.467(BB) 19.189" 0.100  0.499
MMP2 0.500(1)  0.500(D)  0.133(I)  0.767(ID)  0.100(DD) 6.533" 0.733  0.500
SN 0.625(A) 0.375(G) 0.375(AA)  0.500(AG)  0.125(GG) 0.142" 0.500  0.469
LW cCT7 0.897(A)  0.103(G) 0.897(AA)  0.000(AG)  0.103(GG) 29.000" 0.000  0.185
Nramp1  0.379(A) 0.621(B) 0.034(AA)  0.690(AB)  0.276(BB) 6.261" 0.690  0.471
MMP2 0.609(1)  0.391(D)  0.304(I)  0.609(ID)  0.087(DD) 1.775™ 0.609  0.476
SN 0.633(A) 0.367(G) 0.367(AA)  0.533(AG)  0.100(GG) 0.660™ 0.533  0.464
DR CcCT7 0.667(A) 0.333(G) 0.333(AA)  0.667(AG)  0.000(GG) 4.500' 0.667  0.444
Nramp1  0.125(A) 0.875(B) 0.250(AA)  0.000(AB)  0.750(BB) 0.408" 0.250  0.219
MMP2 0.417(1)  0.583(D)  0.000(I)  0.833(ID)  0.167(DD) 9.184" 0.833  0.486
SN 0.600(A)  0.400(G) 0.350(AA)  0.500(AG)  0.150(GG) 0.035™ 0.500  0.480
CB CCT7 0.000(A)  1.000(G)  0.000(AA)  0.000(AG)  1.000(GG)  Monomorphic ~ 0.000  0.000
Nramp1  0.621(A) 0.379(B) 0.586(AA)  0.069(AB)  0.345(BB) 21.127" 0.069  0.471
MMP2 0.548(1)  0.451(D)  0.161(1)  0.774(ID)  0.065(DD) 9.827" 0.774  0.495
SN 0.565(A)  0.435(G) 0.290(AA)  0.548(AG)  0.161(GG) 0.412™ 0.548  0.492
NT CcCT7 0.440(A) 0.560(G) 0.200(AA)  0.520(AG)  0.280(GG) 0.465™ 0.560  0.493
Nramp1  0.400(A) 0.600(B) 0.160(AA)  0.480(AB)  0.360(BB) 0.000™ 0.480  0.480
MMP2 0.037()  0.963(D)  0.000(1)  0.071(ID)  0.929(DD) 0.040"™ 0.074  0.071
SN 0.967(A)  0.033(G) 0.933(AA)  0.067(AG)  0.000(GG) 0.036™ 0.067  0.064
Mean 0.522 0.478 0.334 0.393 0.273 5.776 0.406  0.369

Note: x° (Chi-square) with 1 degree of freedom, the area of critical value of 3.841, the Ol area is 0.05;* P <0.05;
** P <0.01;*** P <0.001; ns = not significant
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