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ABSTRACT

The objective of this study was to determine the effect of the MCIR genotypes of the Chikso (Korean brindle cattle)
sires on the coat colors of their offspring. In this study, 15 Chikso sires with known MCIR genotypes were used for
breeding in the Gangwon Province Livestock Research Center, the Chungbuk Institute of Livestock and Veterinary
Research, and the Livestock Experiment Station, Jeonbuk Institute of Livestock and Veterinary Research from either
2011 or 2012 to 2013. There were 6 sires with E'E" genotypes and 9 sires with E'e genotypes, and their coat colors
were all whole brindle (more than 50 of the body). Among the 90 calves produced in 2011~2013 or 2012~2013
from the 15 sires, 50 (55.6%) of them were females and 40 (44.4%) of them were males. Coat colors of the offspring
were determined when they reached over 6 months of age. Calves with whole brindle, part brindle, brown and black
coat colors were 42 (48.3%), 11 (12.6%), 18 (20.7%) and 16 (18.4%), respectively. Ratio of calves with whole brindle
coat color was higher than any other coat colors. Among the offspring with whole brindle color, 20 (41.7%) calves
were female and 22 (51.3%) calves were male. By determining the MCIR genotypes of the dams and calves in this
study along the family lines, and investigating other genes that may be involved in the coat colors of the Chikso,
better breeding system may be established to increase the brindle coat color appearance in the future.

(Key words : Chikso (Korean brindle cattle), sire, MCIR gene, genotypes, coat color)
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a) 296 310 466
allele E+ ...GTC ATG CTG CTG CTG GAG GCC GGT GTC CTG ..ovvvvvrrenes AGT GTT GTG...
allele E? ...GTC ATG CCG CTG CTG GAG GCC GGT GTC CTG ..vvvvvnes AGT GTT GTG...
allelee ....GTC ATG CTG CTG CTG GAG GCC _GT GTC CTG .vvvveeen. GTG TTG TGA
b 96 97 98 99 100 101102 103 104 105 106...............153 154 155 156
allele E* ..alaval metleu leu leu glu ala gly val leu ............his ser val val..
allele E? ..ala val met pro leu leu glu ala gly val leu............his ser val val..
allele e ..ala val met leu leu leu glu ala val ser trp ...........thr val leu *

Fig. 1. Partial DNA nucleotide (a) and amino acid (b) sequences for MCTR alleles of E*, E° and e. Allele E* is the wildtype. Allele E°
presents a ¢.296T>C substitution, resulting in p.leu99pro. The ¢.296T and C nucleotides are shown in bold letters and c.296C
nucleotide is also underlined. The leu and pro amino acids are shown in bold letters and pro is also underlined. The e allele
has a ¢.310delG, leading to p.gly104val alteration, followed by a serious of amino acid changes and c.466TGA, a premature
stop codon. The ¢.310G and c.466T nucleotides, and the p.104gly and val, and the changed amino acids are shown in bold
letters. The changed amino acids, and the c.310delG and c.466TGA are also underlined. The predicted protein of 155 amino
acids in e allele is shorter than those of 317 amino acids in E* or E° alleles.
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2. PCR-RFLP analysis of MCTR genotypes of the Korean brindle cattle sires. Representative picture of MC1R genotypes of the
sires from the Gangwon (E'e=3), Jeonbuk(E'E'=4, E'e=4) and Chung- buk(E'E'=2, E'e=2) institutes is shown. PCR and gel
electrophoresis analysis were performed on separate days for different institutes and sires. E'e genotype yields 535 bp, 328 bp,
207 bp and 174 bp bands, where as E'E" genotype yields 328 bp, 207 bp and 174 bp bands. Lane 1: MW=molecular weight, lane
2: Kangwon sire 2992, lane 3: Kangwon sire 2875, lane 4: MW =molecular weight, lane 5: Jeonbuk sire 65012, lane 6: Jeonbuk

sire 65011,

—
o

E+E+

E+e

Genotype

3. MC1R genotypes of the sires of the Korean brindle cattle
at the Gangwon, Jeonbuk and Chungbuk institutes were
either E'E” or E'e. For E'E" genotypes, there were 6 sires,
including 4 sires from the Jeonbuk institute and 2 sires
from the Chungbuk institute, respectively. For E'e geno-
types, there were 9 sires, including 3 sires from the Gangwon
Institute, 4 sires from the Jeonbuk Institute, and 2 sires from
the Chungbuk Institute, respectively.
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lane 7: MW=molecular weight, lane 8: Chungbuk sire 530, lane 9: Chungbuk sire 5.
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Table 1. Coat colors of the offspring of the sires of Korean brindle
cattle between 2011 and 2013

Coat color (%)

Brindle
.~ Brown Black
Whole*  Part-Whole
Gangwon 9 1 8 0
Jeonbuk 11 3 7 5
Chungbuk 22 7 3 11
Total 42(48.28) 11(12.64) 18(20.69) 16(18.39)

Coat colors were classified as whole brindle, part brindle,
brown or black.

* Whole : more than 50% of the whole body.

® Part-Whole : 10~50% of the whole body.
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Whole : more than 50% of the whole body and part-whole:

10~50 % of the whole body.
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