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Genetic Variations of Chicken MCIR Gene and Associations with Feather Color of
Korean Native Chicken (KNC) ‘Woorimatdag’
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ABSTRACT There are several loci controlling the feather color of birds, of which one of the most studied is Extended
black (E) encoding the melanocortin I-receptor (MCIR). Mutations in this gene affect the relative distribution of eumelanin,
phacomelanin. The association of feather color and sequence polymorphism in the melanocortin 1-receptor (MCIR) gene was
investigated using Korean native chicken H breed (H PL) and ‘“Woorimatdag’ commercial chickens (Woorimatdag CC). In
order to correlate gene mutation to Korean native chicken feather color, single nucleotide polymorphism (SNP) from MCIR
gene sequence were investigated. A total of 307 birds from H PL and Woorimatdag CC were used. H PL have black,
black-brown feather color and Woorimatdag CC have black with brown spots or brown with black spots. There are 6 SNPs
in MCIR gene, locus T69C, C212T, A274G, G376A, G636A, T637C. 3 SNPs are nonsynonymous that change amino acid.
But it is difficult to find correlation of feather color and polymorphisms. It will be needed to increase the population of
Korean native chicken H breed and correlation analysis of genetic variation with feather colors.

(Key words : Korean Native Chickens, feather color, MCIR, SNP)
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Table 2. Primer sequence for MCIR genotyping
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PrimePrep™ genomic DNA isolation kit(GeNetBio, Korea)=
o], miirdel wet FE3IAth MCIR FAzte] 53
= 93te] NCBIO| 555°] 3= A9(NC_006098.3)= ©|
43l Table 29} Z°] MCIR| A= 3 42l Zelo]H
= Azl AR SZ2 genomic DNA(25 ng/ul) 2 L,
10x buffer(Genetbio, Korea) 2.5 puL, dNTP(2.5 mM) 2 uL,
forward®} reverse primer(10 pmol) Z+Z¢ 1 pL, Taq DNA
polymerase(GeNet Bio, Korea) 0.1 1L, 32} <7 164 ILE
A7kstel A 25 uLe] vk oz Axsto] sl

Table 1. Breeds and number of blood samples

Breeds Feather color Number of
samples

Black 157

H breed PL
Black with brown spots 90
Black with brown spots 30

Woorimatdag CC
Brown with black spots 30

Primer name Primer sequence

Annealing temperature (‘C)  Product size (bp)

MCIR F
MCIR R

GCTTTGTAGGTGCTGCAGTTGTG
CGTGTCTGTGCCGCCTCCTA

61 945
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© (D)

Fig. 1. Illustration of the Korean native chicken H breed. (A), (B) H pure line female, (C), (D) H pure line male, (E), (F)
‘Woorimatdag’ commer.

MCIR 7 AFe] PCR HFS-Z71& 95T oA 587 A 7 3022 1 cycle® 3to] 353] wkEalicy. 2 5 72CollA 5
% 94Tl 45%, annealing ==0llX] 45%, 72Tl 18 1 WgAIZL & 8ToA FESIATE PCR AHE2 1.5%
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Table 3. Feather and shank color of Korean native chicken H

breed
Feather color (male) Number of
Head Neck Back Breast Wing  Tail chickens
0 I 0 0 0 0 3
0 1 1 0 0 0 2
1 1 0 0 1 0 9
1 1 1 0 0 0 3
1 1 1 0 1 0 17
1 1 1 1 0 0 1
1 1 1 1 1 0 5
Feather Color (female) Number of
Head Neck Back Breast Wing  Tail chickens
0 0 0 0 0 0 157
0 1 0 0 0 0 41
1 1 0 0 0 0 9

* Feather color 0: black, 1: black + brown
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2. MCIR ®3™Ae] SNP =AF & S Tto| odakd
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Sequencing AZ} 45 B3l MCIR 72} el A3}
£ 6712] SNPE W= 2b 1 gk} CDS(co-
ding sequence) 7|52 2 Locus T69C, C212T, A274G, G37-
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Table 4. SNPs and amino acid substitutions of MCIR gene

Codon 6 212 274 376 636 637

no. C CT A>G G>A G>A T>C
Am.mo - Thr>Met Lys>Glu Val>Ile - -
acid

Table 6. Allele frequency at the chicken MCIR gene

gt 23}, HAE =AAA 671, <-2lutsl A8Al4 3749
haplotype®] #2=| Tt Table 5). HAI 541+ haplotype 5
TCAGGT haplotype F1%=7} 0.742.2 7} =331, CTAA-
AC haplotype®] 0.122 %2 RIZ=E How, ot
haplotype™= o] 24 Z}ke] Ay 4] A= folshA] &%k
ok SRR, celuts A8AA = Al 7] F/9] haplo-
typeo] AT, 2572 haplotype(TCAAGT, CTGGAC)
o] 96% =9 F& H=g YEllt) o] 2372 haplotype
7} o] mAZte] AR A A fojAQl ATE HYoR
W, AeA 60mte] F MCIRS] TCAAGT, CTGGAC haplo-
type©| 24 o] HAIT} o] QlE Ao g AYztE oIt B

B8 27 HABOIA S 54+ 24 mAle] - go

o)

Jl

2 o] fAAE =g B8 HIt(Table 6). #4
A3k, SA w3 b 1) a5 7o) §AAkE W

Table 5. Haplotype at the chicken MCIR gene

Breed Haplotype Freq P Adjusted P
CTAAAC 0.1154 0.707 0.779
CTGGAC 0.04325 0.390 0.779
CTAGAC 0.02737 0.462 0.779

H PL
TCAGAC 0.01532 0.715 0.779
TCAAGT 0.03664 0.465 0.779
TCAGGT 0.7378 0.779 0.779
Haplotype Freq P Adjusted P

Woorimatdag TCAAGT 0.3583  2.04E-05 6.11E-05
cC CTAAAC 0025  743E-02 7.43E-02

CTGGAC 0.6 2.85E-02  4.27E-04

Allele frequency

SNP ID Codon no. Polymorphism H PL Woorimatdag CC
Black Black with brown spots  Black with brown spots Brown with black spots
SNP1 69 T/C 0.87/0.13 0.79/0.21 0.53/0.47 0.17/0.83
SNP2 212 T 0.79/0.21 0.78/0.22 0.53/0.47 0.17/0.83
SNP3 274 A/G 0.95/0.05 0.94/0.06 0.53/0.47 0.27/0.73
SNP4 376 G/A 0.85/0.15 0.81/0.19 0.47/0.53 0.73/0.27
SNP5 636 G/A 0.8/0.2 0.79/0.19 0.53/0.47 0.2/0.8
SNP6 637 T/C 0.8/0.2 0.79/0.19 0.53/0.47 0.2/0.8
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