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ABSTRACT

With a double mismatch primer set designed for amplifying the modified DNA sequence fragments,
bovine melanocortin-1 receptor (MC1R) gene encoded in Extension locus which plays a critical role in coat
color development was analyzed using polymerase chain reaction mediated restriction fragment length
polymorphism (PCR-RFLP). Amplified PCR fragments were successfully discriminated with combining the
Mspl- and Alul-RFLP into three major alleles (E°, E, and e), directly related to bovine coat color
phenotypes. The genotyping results showed that Jeju black cattle contained three MCIR alleles, but
yellowish-red colored Hanwoo and bridle colored Korean Brindle cattle did not contained the dominant
black allele E°. However, two dominant black-colored cattle breeds, Holstein and Angus, contained the E°
allele over 96% in frequency. HanwooxHolstein F; and HanwooxAngus F; crossbred calves showed E°/e
MC1R genotypes, and uniformly black coat color. the results suggested that this MC1R genotyping method
be useful in allele discrimination for bovine MCI1R gene which used for breed classification and
characterization, as one of the important genetic markers, using combination of Mspl- and Alul-RFLP for
modified PCR product amplified with a newly designed double mismatch primer set.
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MCIRmF 5 -TGGT GAGCGTCAGC AACGTGUTGG AGACGGCAGT CRaG-3'

260 2580 300 320
MCIR EP: ACTTGCTGGT GAGCGTCAGC AACGTGCTGG AGACGGCAGT CAIGCCGCTG CTGGAGGCCG GIGTCCTGGC
MCIR E*: ACTTGCTGGT GAGCGTCAGC ARACGTGCTGG AGACGGCAGT CAIGCTGCTG CTGGAGGCCG GTIGTCCTGGC
MCIR e : ACTTGCTGGT GAGCGTCAGC ARCGTGCTGG AGACGGCAGT CATGCTGCTG CTGGAGGCC- GTGTCCTGGC

340 360 380
MCIR EP: CACCCAGGCG GCCGTGGIGC AGCAGCTGGA CAATGTCATC GACGTGCTCA TCTGCGGATC CATGGTGT
MCIR E*: CACCCAGGCG GCCGTGGIGC AGCAGCTGGA CAATGTCATC GACGTGCTCA TCTGCGGATC CATGGTGT
MCIR e : CACCCAGGCG GCCGTGGIGC AGCAGCTGGA CAATGTCATC GACGTGCTCA TCTGCGGATC CATGGTGT
GTTGGA CAATGTCATC GACGTGCTCA TCTGCGGATC CA
MCIRmR 5 -TG GATCCGCACA TGAGCACGIC GATGACATTG TCCRaC-3'

Fig. 1. Sequence alignment of three MC1R alleles and nucleotide sequences of the mismatch
primers used in this study. Bold letters indicate polymorphic nucleotides corresponding
to g.296T>C and g.310delG, respectively. Underlined letters are modification target
nucleotides for mismatch primers. Small letters are mismatched sequences of modified
primers.
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Fig. 2. Genotyping of three alleles for MC1R gene using the modified mismatch primer set
designed in this study. PCR products were digested by Alul (A) and Mspl (B).
Digested fragments were separated on 2.5% agarose gels with two molecular
markers(M1 and M2 are 50-bp and 100-bp DNA ladder, respectively).
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Table 1. Genotype and allele frequencies of MC1R gene in cattle breeds

Breed No. of Genotype Allele
animals g%g®  EPET EP  EET E'e  ele E> E° e
Hanwoo 235 - - - - 20 215 0.000 0.043 0.957
Jeju Black cattle 201 - 43 12 68 78 - 0.137 0.639 0.224
Korean Brindle cattle 17 - - - 4 13 - 0.000 0.618 0.382
Holstein 110 105 1 1 - 1* 2* 0964 0.009 0.027
Angus 10 10 - - - - - 1.000 0.000 0.000
HanwooxHolstein F; 48 - - 48 - - - 0.500 0.000 0.500
HanwooxAngus F; 4 - - 4 - - - 0.500 0.000 0.500

Numbers in parentheses indicate the numbers

of allele or animal detected.

* showed red coat color with white spots but not black hairs.
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