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Forelimb-girdle muscular anomaly (FMA) is an autosomal recessive hereditary disorder reported
in Japanese black cattle. The affected calves show tremors and astasia at birth and an abnormal shape of
shoulders. In gross pathological observation, the affected animals showed hypoplasia of forelimb-girdle
muscles. To identify the gene responsible for this disorder, a linkage mapping of the disorder locus was
performed using an inbred pedigree with 26 affected calves of Japanese black cattle. The animal of the
inbred pedigree were genotyped for microsatellite markers distributed over the entire bovine
chromosomes. Screening of linkages revealed that four markers on a middle region of bovine
chromosome 26 showed significant linkage with the disorder locus. Next, haplotype analysis and
homozygosity mapping was applied to further define the critical region of the disorder locus. The
haplotypes of the affected and unaffected calves localized the locus responsible for FMA in a 2-Mb
interval between MOK2610 and MOK2602 markers. Comparative mapping analysis identified several
potential candidate genes for the disorder, including the PDZD8, HSPA12A and LOC532603 genes, which
are associated with the biological process of muscle or cytoskeleton development. Expression analysis of
the candidate genes by semi-quantitative RT-PCR showed higher expression of the LOC532603 in
affected animal, but expression of the remaining genes showed no differences in affected animals.
Cloning and sequencing of the candidate genes was also carried out to find any differences in the coding
regions of these genes. The nucleotide sequence of these genes revealed many nucleotide substitutions but
none of them was specific to the affected animals. Finally, the marker-assisted selection using four
flanking markers was applied for identification of the carriers of this disorder. By genotyping of DIK4440,
BM4505, MOK2602, and IDVGA-59 markers in 37 unaffected offspring of a carrier sire, 9 of the 37
animals were identified as carriers. Therefore, the marker assisted selection using these markers will be

useful for preventing the incidence of the disorder.
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