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ABSTRACT

Bovine coat color is decided by the melanocortin receptor 1 (MCI1R) genotype mutation and melanogenesis. Special-
ly, in the various cattle breeds, dominant black coat color is expressed by dominant genotype of EP, red or brown
is expressed in the frame shift mutation of recessive homozygous e by base pair deletion and wild type of E' is
expressed in various coat colors. However, not very well known about the effected of MCIR genotype mutation on
the coat color through family lines in KBC. Therefore, this study were to investigate effect of MCIR genotype
mutation on the coat color, and to suggest mating breed system in accordance with of MCIR genotype for increased
on brindle coat color appearance. Parents (sire 2 heads and dam 3 heads) and offspring (total : 54 heads) from cross-
breeding in KBC family line with the MCIR genotype and phenotype records were selected as experimental animals.
The relationship between melanocortin 1 receptor (MC1R) genotypes expression verified by PCR-RFLP, and brindle coat
color appearance to the family line of the cross mating breed from MCIR genotype pattern was determined. As a
result, 4MCIR genetic variations, E'/E" (sire 1), E'/e (sire 2 and dam 3), E'/e with 4 bands of 174, 207 and 328 bp
(dam 1) and E'/e with 3 bands of 174, 207, 328 and 535 bp (dam 2) from parents (sire and dam) of KBC. However,
3 genetic variations, e/e (24%), E/E" (22%) and E'/e (56%) were identified in offspring. Also, brindle coat color
expressrated was the e/e with the 0%, E'/E" with 67% and E'/e with 77% from MCIR genotype in offspring on the
cross mating of KBC. Furthermore, when the sire had E'/e genotype and the dam had E'/E" with the 3 bands or
E'/e genotype, and both had whole body-brindle coat color, 62% of the offspring had whole body-brindle coat color.
Therefore, the seresults, the mating system from MCIR genotype patterns of the sires (E'/e) and dams (E"/E with
the 3 bands or E'/e) with brindle coat color may have the highest whole body-brindle coat color expression in their
offspring.
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Fig. 1. Criteria for classification on the Korean brindle cattle coat color(Lee &, 2011). (yellow : black). A : Yellow coat color, B : Black
coat color, C : Brindle coat color type 1(9:1), D : Brindle coat color type 2(8:2 and 7:3), E : Brindle coat color type 3(6
14 and 5:5), F : Brindle coat color type 4(4:6 and 3:7), G : Brindle coat color type 5(2:8 and 1:9).
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Fig. 2. Genotype pattern of MC1R gene. Lane 1 : ele, lane 2 :
E'/E", lane 3 : E'/e, lane 4 : E'/E*(3), lane 5 : E'/e(4).
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Table 2. MC1R genotype and coat color in sire and dam of Korean brindle cattle

Coat color
MCIR
Parents Yellow : Black
genotype Yellow Black
Becet 1 Becet 2 Becet 3 Becet 4 Becet 5
Sire 1 E'/E" - 1(7:3) - - - - -
Sire 2 E'/e - 1(7:3) - - - - -
Dam 1 E'/E'(3) - - 1(5: 5) - - - -
Dam 2 E'/e(4) - - - - 12:8) - -
Dam 3 E'/e 19:1) - - - - - -
Becet @ Brindle coat color type.
" Beet 1] 7%, Bect 27F 20%, Bect 3©] 30%, Bect 47} 13%, sire type 12} dam type 1 Z12] L sire type 29} dam type 1,
Beet 57F T% O 2 & 77%9] vt 218 30) 519 thFig. 4). 2,302 W Wl st 0401 Zole] MCIR #7217 o] ¥
A 9y okatS B3 Ayl Table 334 2ok WA sire 1
3. WAt wH{ol e X9 MCIR |RIAFY HO|Qf BA Bk 4 dam 1] 7HA19] 39 efe ﬁ?ﬂol 44%01m, HA L R
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Fig. 3. PCR-RFLP analysis of the MC1R genotypes of offspring from mating system of MC1R genotype patterns in Korean brindle
cattle.
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Genotype of efe Genotype of EV/E™ Genotype of E'/e

®Yellow M Black 0 Beotl W Bcct2 M Bcei3 W Beetd 0 BeetS

Fig. 4. Coat color expressed of MC1R genotype pattern in offspring.

Table 3. MC1R genotypes and coat colors in Korean brindle cattle family lines

Sire Dam Offspring Percentage of .
No of offspring
Genotype  Coat color Genotype  Coat color Genotype coat color phenotype
ele Yellow 44 4
_— . - . E+/E+ Brindle 11 1
1 E'/E Brindle E/E'(3) Brindle -
Brindle 33 3
E+/e
Black 11 1
ele Yellow 13 1
. ) _— ) Brindle 25 2
2 E'/e Brindle E/E'(3) Brindle E+/E+
Black 25 2
E+/e Brindle 38 3
ele Yellow 17 4
Brindle 2
. . . ) E+/E+
3 E'/e Brindle E'/e(4) Brindle Black 0
Brindle 50 12
E+/e
Black 25 6
ele Yellow 23 3
Brindle 31 4
. . . . E+/E+
4 E'/e Brindle E'/e Brindle Black 8 1
Brindle 31 4
E+/e
Black 8 1
G : Groups, G1 : Sire 1 + Dam 1, G2 : Sire 2 + Dam 1, G3 : Sire 2 + Dam 2, G4 : Sire 2 + Dam 3.
E'e? 9 44%Q 3, 1 & Sk A2 330 H$-9 &3 Zdo] %Yo, BF 3 BT E+ed] AL 75%
2 11%=2 AU Sire 29+ dam 1] 3§ efee] Ed0] AL, T 7 TN BAL 50%, AT 25% o2 lEh
13%°]H, B2 SRy, EVE S Fdo] 50%%2m, Sire 29t dam 39| 739 e/e®] E@ ] 23%°1H, B FR
I F 3 B2 25%, 997 25%°1Uth EYed] Ed2 Ao, EYVE'e] E£do] 39%¥eH, I F I R0
38%%A3, B SRF BAlo 2 gholw ). Sire 29t dam 29 31%, A7t 8%tk Eve?] A2 39% N3, I F St
AS efed] o] 17%01H, B FHEA |, EVE™S] TS 319%, A$E= 8% Z FE ]tk Dam type 1S 13
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