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Abstract

Osteochondrosis (OC) is a common important joint disease frequently
observed in pigs leading to leg weakness. The disease is characterized by a failure in
the endochondral ossification this defect in development results in abnormal articular
cartilage and underlying subchondral bone. Hereditary factor plays an important part
in the pathogenesis of OC. The aims of this study are to characterize the sequence of
matrix gla protein (MGP) gene and identify single nucleotide polymorphism (SNP) in
the MGP, transforming growth factor-fl1 (7GFfI), matrix metalloproteinase-3
(MMP3), collagens type Il (COL2A41) and collagen type X (COLI0AI) genes, as
candidate genes for OC in pigs. Moreover, the association of SNP in MGP, TGFp1,
MMP3, COL2A1 and COLI10AI genes on osteochondrosis traits were evaluated. The
result of this study showed that the partial sequence of MGP gene spans 4060 bp
consisting of 4 exons (Genbank Accession no: NC010447). The sequence shares 85%
homology with the human gene. The sequence variations by comparative sequencing
within the MGP gene revealed a total of 3 SNPs. Two SNPs were located in intron 1
(C1124A and C1185T), and another SNP in exon 4 (C3817T). These SNP were a
synonymous substitution on amino acid of porcine MGP gene. Furthermore, totally 10
SNPs were identified in candidate genes (MGP, TGFpI, MMP3, COL2A4I and
COLI10AI). All SNPs were genotyped in 310 animals of the F2-DUPI resource
population by multiplex SNP method. Individual polymorphisms in genes MGP,



TGFp1, MMP3 and COL2A1 were found to be significantly associated with OC
lesions, bone mineral density (BMD) and bone mineral content (BMC) traits. Of
particular note are MGP, MMP3 and COL2A1 genes. No significant association of
COLI0AI gene in either trait was found. In addition, haplotype frequencies were
estimated. Haplotype TAA and TAG of MGP gene were associated with OC as well
as BMD and BMC traits. Whereas haplotype CA of COL2A1 was associated with OC
in knee joint. No haplotype at TGF1 gene was associated with OC, BMD and BMC
traits in this study. Thus, the result could be useful for the development of the studies
on differential gene expression analysis and functional genomics or proteomics will
provide indeed knowledge and possibility to use these candidate genes as molecular

markers for OC in pigs.
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