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Objectives: To clarify genetic backgrounds in the pathogenesis of myocardial infarction (MI). 

Background; Coronary artery diseases including myocardial infarction (MI) is the major cause of death in many countries, which may result from interactions between multiple genetic and environmental factors.

Methods: A large scale case-control association study was conducted in a Japanese population using 52,608 haplotype-based single-nucleotide polymorphism (SNP) markers by high-throughput multiplex PCR-invader assay. 

Results: We have identified two susceptible loci on chromosome 22q12.1 and 3p21.2-p21.1. Following linkage disequilibrium (LD) mapping and haplotype analyses revealed that six SNPs of novel gene on chromosome 22q12.1, all of which were in complete LD, and a SNP in the inter-alpha (globulin) inhibitor 3 gene (ITIH3) on chromosome 3p21.2-p21.1 showed markedly significant association with MI (P=0.0000005 for one SNP in the novel gene, P=0.00000061 for a synonymous SNP in exon 2 of ITIH3; 3,400 affected individuals versus 3,800 controls). Within first locus, we isolated a complete cDNA of a novel gene, designated MIAT (myocardial infarction associated transcript).  MIAT has five exons and in vitro translation assay showed that MIAT did not encode any translational product, indicating that this is likely to be a functional RNA.  In vitro functional analyses for SNPs in MIAT and ITIH3 revealed that the minor variant of one SNP in exon 5 of MIAT and the major variant of the SNP in ITIH3 increased transcriptional level to each of the gene. 

Conclusions: Our findings suggest that MIAT and ITIH3 SNPs are novel genetic risk factors of MI.

