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Abstract

In Korean beef market, one of the major problems is mislabeling or fraudulent distribution of Holstein dairy
meat or imported beef as domestic Hanwoo meat. Therefore, there has been a great need for a development
of technology to identify beef breeds in meat and meat products. This study was carried out to develop the
accurate and reliable method for the identification of beef breed using PCR-RFLP marker of MCIR, MGF and
TYRP1 genes affecting coat colors in cattle. A single base substitution (G—T transition) at the codon for amino
acid position 104 of MCIR gene was identified between Hanwoo and Holstein and Angus breeds. The change
at this position creates Msp I restriction site in Holstein and Angus, but not in Hanwoo. When the DNA
amplified products (537 bp) was digested with Msp I, Hanwoo meat showed a single band of 537 bp, while two
fragments of 329 bp and 208 bp were observed in Holstein meat and Angus breed, respectively. Thus,
breed-specific RFLP marker in the MCIR gene can be used to distinguish between Hanwoo meat and Holstein
and Angus meats. In the RFLP genotype of MGF gene, the frequency of r/r type was 75% in Hanwoo, whereas
the frequency of R/R was 80% in Hereford breed. Holstein and Angus breeds showed 100% for R/r type.
Therefore, Hanwoo meat showed significant difference in the MGF genotype frequencies compared with those
of Holstein meat and imported beef cattle breeds. However, TYRP1 gene showed the same genotype in all breeds
examined. Thus, this TYRP1 gene can not be used as a molecular marker for breed identification. As a
consequence, we suggest that RFLP markers of the MCIR and MGF coat color genes could be used as DNA
marker for identification of Hanwoo meat from Holstein and imported meats.
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719 S (King and Kurth, 1982) 5] 52 A}&5o] ghou}
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9 pxe Aol BE 3 =)
protein) %2 %%(species) AWo] Fhsgor} HABA)
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Table 1. Primer sequences for PCR amplification of MCIR, MGF and TYRP1 coat color genes

Coat color Locus Mp¥1ﬁed F.ragment Primers (5' to 3)
gene region size (bp)
) F-AGTGCCTGGAGGTGTCCATCC
MCIR Extension(E) Exon 1 537 R-AGATGCAGGTGTACGA CCGGG
MGF Roan(R) Intron 8 875 F- TGTAAAACGACGGCCAGTA
R- TCTCCACTTACCTGTGAAATAGCCACAATTACACTTCTTG
TYRPI Brown-locus Exon 7 141 F- ATCCACTGGAAAATGCCCCTATTGGC

Protein(b)

R- ACTCACTTGGCCATTGAATTTC

o] &-3sl] DNA markerE BA stz &

=54 =
$ 12059} Holstein & 212 110525 77 3%

© 2] Angus, Hereford 2

2 A = Miller 5(1988)2] saturated salting out *H-E
WA st AAJSH ) Helét DNAE TE buffer(10 mM
Tris-HCI pH 7.4, | mM EDTA)d] &85}t DNA =&
spectrophotometerE  ©]-83}a] 260 nme] UV Aol =33}

FrAze] S @71 ME F
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& 8HA intron®] c¢DNA % <%(GenBank accession no. AF
ZE39 31 TYRPl HAAE=
human 7)) &(GenBank accession no. AF001295)2] 75
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Fig. 1. PCR-RFLP type of MCIR gene in 12% polyacrylamide
gel following digestion with Msp I restriction enzyme of
537 bp PCR product. The e/e genotypes show one
fragment of 537, while genotypes with E/E show two
fragments of 329 and 208bp. M: molecular size marker.
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Fig. 2. PCR-RFLP type of MGF gene in 12% PAGE gel
following digestion with Hae [l restriction enzyme of
875 bp PCR product. The RR genotype shows one
fragment of 835 bp and rr genotype shows two fragments
of 620 and 215 bp. The Rr genotype gives all three
fragments of RR and rr types.
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Table 2. Genotype frequencies of MGF gene among cattle breeds

No. of MGF genotype Allele
Breed samples RR I R r
Hanwoo 120 30(0.25)" 90(0.75) 0.125 0.875
Holstein 110 110(1.00) 0.500 0.500
Angus 20 20(1.00) 0.500 0.500
Hereford 20 16(0.80) 4(0.20) 0.900 0.100
Charolais 20 20(1.00) 1.000
Total 290 16(0.06) 164(0.57) 110(0.37) 0.405 0.595

" Numbers in parentheses represent percentage.
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Fig. 3. PCR-RFLP type of TYRP1 gene in agarose gel
following digestion with Hae I1I restriction enzyme
of 141 bp PCR product.
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