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Genetic Analysis of Red Coat Color Formation in Holstein Cows
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Abstract A G310 deletion of MC1R gene in Holstein Cow creates e allele leading to red-white coat color. The genetic
analysis of red coat color in Holstein Cow was conducted by using PCR-RFLP and DNA sequence technology. This
method has been proved effective in four full-sib pedigrees of Holstein Cows and can be used to identify the bull with
e allele and to assist dairy cow breeding. By analyzing the amino acid sequences of melanocortin receptor we found
that TM3 TM6 TM7 and EL3 were essential for the structure and function of melanocortin-1 receptor. The structure of
mutated melanocortin-1 receptor was predicted by VHMPT program and it was indicated that mutated Melanocortin-1
Receptor lost its TM3 TM6 TM7 and EL3 as well as the a-MSH binding region. As a result the red coat color was
induced.
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Fig.5 Partial chromatogram of the E/e genotype
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Fig.7 The secondary structure of MC1R mutein predicted by VHMPT program
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