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Relation of Expression Levels of Melanin Synthesis Genes according to the MCIR Genotypes with
the Coat Color Patterns in Hanwoo, Jeju Black Cattle and Holstein. Sung-Soo Lee, Young-Hoon Yang',
In-Cheol Cho, Nam-Young Kim, Moon-Suck Ko, Ha-Yeon Jung and Sang-Hyun Han*. National Institute
of Animal Science, RDA, 'Department of Animal Biotechnology, Cheju National University - This study was
carried out to elucidate the relation between expression levels of three melanin synthesis genes
(Tyrosinase, Tyrosinase-related protein 1 and Dopachrome tautomerase) according to the Melanocortin-1 receptor
genotypes with coat color patterns in Hanwoo cattle, Jeju black cattle and Holsteins. Using real-time
semiquantitative reverse transcription-PCR assay (RT-PCR), the expression levels of these three genes
were analyzed in skin tissues from four representative coat colored areas: yellowish-brown from MCIR
e¢/e Hanwoo, wild gpe black from E'/E” Jeju black cattle (JBC), and dominant black and white pied
regions from E’/E” Holstein. The TYR, TYRP1 and DCT genes showed higher expression levels of
45, 2.3 and 2.5 times higher in the black skin area of Holsteins than those of from JBC, respectively
(p<0.001). In addition, the expression levels of these three genes from JBC were significantly higher
than those from Hanwoo cattle (p<0.001). These results show that coat color phenotypes in Hanwoo
cattle, JBC and Holsteins is directly correlated with TRY, TYRPI and DCT transcription levels, which
probably reflected involvement with MCIR genotypes; e/e in Hanwoo, E'/E" in JBC and E”/E” in
Holsteins. Consequently, this study suggested that the status of MCIR protein may not only induce
the transcription activities of a series of TYR and its related genes responsible for melanin synthesis,
but also determine the levels of total melanin contents in bovine skin.
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Table 1. Coat color patterns and expression levels of TYR, TYRPI, and DCT genes in animals tested in this study

A 74k, PTC-200 (M] Research,

Gene

Breed Coat color Sample ID YR TYRPI DCT
Hanwoo (¢/e) Yellowish brown or red HW1 0.503 0.187 119
0.524 0.253 1.37

HW2 0.689 0.174 0.591

0.794 0.142 0.681

HW3 0.604 0.311 0.61

0.517 0.263 0.545

HW4 0.277 0.208 0.752
0.247 0.165 0.787

Jeju black cattle  Bark brown or black JBC1 1.740 10.700 5.200
(EY/E" 2410 13.100 5.640
JBC2 0.933 6.290 4.570

0.918 6.150 4.280

JBC3 0.762 4.760 2.340

0.897 4.550 2520

JBC4 1.210 6.450 3.940

1.200 6.380 3.910

Holstein (E/E”) ~ Black and white - black skin HolB1 5.290 12.200 12.90
7.510 14.900 15.100

HolB2 4.850 21.000 6.480

4.820 20.400 6.760

Black and white - white skin HolW1 0.148 0.239 0.412

0.125 0.244 0.436

HolW2 0.266 0.246 0.829
0.202 0.285 0.607

HolW3 0.435 0.847 0.529

0.534 0.873 0.732

HolW4 0.369 0.552 0.774

0.416 0.516 0.735

MCIR genotypes for each breed were described in the parentheses.
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Fig. 1. Relative mRNAs level of TYR (A), TYRP1 (B) and DCT
(©) determined by relative quantitative real-time
RT-PCR in skin tissues from Hanwoo, Jeju black cattle
(JBC), Holstein black coat-color area (Holstein-black)
and Holstein white coat-color area (Holstein-white).
The Holstein-White was used as a reference. The bo-
vine GAPDH housekeeping gene was used to normal-
ize the samples. Means+SD marked by different super-
scripts on the bars within each graph are significantly
different (p<0.001).
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