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WA W 7 @ f7 =B RES
(VETL R EA SRR, M 310020 P RERERSERV A REREALZEE, bR 100004,
D ER A REEMIATEEE, LR 100094)

WE REEMEZE 1 (melanocortin 1-receptor, MCIRY REFEREF IV EZERESRNEERERE. XHEEH
HRN-BENSEEE ST (PCR-SSCP) LILE DNAWIFMITE, MHEPNSEBSHERB N FEAELNF
R KEFRE AT EE MCIR EFMEEXENA 3 2B FREESME, Tz EHFREEEHRTT
S ERET, BMCIREEELESIYIF SABEESEER G—A (867 7) SEZIHEY, 31 s ¥
REHEEMERER C=T (129247) 506G (137740 B SRESEN, BEaETREERERA. A
B, BEESABEASREEHNHT T FARLESN, SR ER, MCIR EFEGRX 867 4R T5BHKA
MR BEN (P<0.05), [ 202 EEBYFERFEEMEREZNNL (P<0.05), | 377THRESHY AN
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REZFMR (P<0.030. FAFEM, MCIR ERTREREARMTRNENERNNE ELENRERTRNE
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KR M, BER ERERRZMH1 (MCIR), BEFBEE (SNP)

FRGRT 03

BRI E 2 1 Cmelanocortin 1-receptor,
MCIR) HF7EM F. 314 F d1 extension 7 548
YA EREBANZHREBEREREZRE
( melanocortin receptors, MCRs) 2% & it il 2 —.
MCIR #FRAF— M REER, LRLNERRA 7
MEEEHE, TERETHUHNBERAR,
G EEMEZET RN

WIS, ERSERNFCIEEDS
ETHEEER (RES5BE S5hEEeR (4
fEE O KM EES 0 E LT IROE #.
a-TEHE 3R ( q-melanoeyte  stimulating  hormone,
a- MSH) 5 MCIR 45& 7R3 W5 B K F 42 &
FHBEAREARE NS, SERERERNE
A A, WRFERMIEEALES MO B S,
4. B RRIVETEEIN T MCIR 2H
SR 5 A FE R B R O,
ET 5L, B HEBRIRN D THEVFITE
WK EE, Takeuchi %5 1996 F & W B 778§
MCIR 2[R, JFiE % ¢ 9 %8 Extendeds black (ED
B REE e, AR, MATRILT S AR S
MCIR ZEF R AR SR, 3 HRFEEDS R
FFFERI MCIR SE280 BARFEI R L R 305, RIS
53 MCIR TR IR T AL R AT g8 R — 2
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SRR E W MCIR MRS BIHER X,
EEBNEHE, TERAEEZE. BAH. 5
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ZROCELEH. BASMIBIREY, SEENY
. HANESEHAASEHBAERA X,
MCIR fEAE BB RTART R ERREETE M4+
SRR, WP MCIR EER S5 ThEE
X EARTURA T THERT o EEA G
B AREFRF, WAL MCIR BEEAFE A 5w £
BRMERIVMEIERER, DPERKFELP 5508
SR B RAZ SRR R RIS OVA R, R R
MCIR EF BB ENT 3 MR ETRES
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FEFEAEMBIRARMRINE (973) (6200001610, EEK
BAMEESEHIITE (30200149) MEFEETEMEE S
TRV E (30725022).

= EIREERA.

Tel: 010-62813323, E-mail: ninglbau@ public3. bta. net. cn

Weks B HR: 2004 04-14, ¥ B 8. 2004 -05-28



2004; 31 (6) EwivESEYhELE

Prog. Biochem. Biophys. * 501 -

e BT R A BB I —E SR A A R R
—EMEIREKE, RS RITREELEY
BERBAN T TSR —ERND T &M

1 AR

1.1 #H

L1 SEBOeBpSREEADNA: SHOHLPE
felk KRN A ARE R E SRR EE T4
EEESHERABRATTAENTIRERZLESNE
F, AR, HPHERBARAERER, 275
EUARARKLER, HERTENA HE. 12 8
WS T A BRI, B E PR, KBS TR
JG. TE #ff - 20C 37 EFLFERO. F4E
. BAEREG (B EER A LR E G
&), AE. LIEE. BEE. FEASEE
1.1.2 FERF: 59aEEEYTELFERK,
TaqDNA E5BE INTPs IHE RIEE AWM TEAR
2#], pMD-18T Vector /&) H Promega 22 &), DNA Fr
Bl sl it & 5 BRI e Ab m o & e B
EREERAEMTEAF, WF RIS E RS
1.2 Hi

1.2.1 3[4 R4 Takeuchi Z W RIE A1
MCIR EEZEBEX 2FF4) 1 kb, F Olige6. 0 FfF
P RN R Wi S 5. 5141 (373 ~
619), F1: 5" CGCACGGGGGCTTTGTAGG 3', Rl:
5" TTCTCCACCAGGCTCACCAG 3'. 514 2 (601 ~
8490, F2: 5 TGGTGAGCCTGGTGGAGAAC 37,
R2: 5" AGACGGAGCGACACGACGGAG 3'. 5141 3
(839 ~1078), F3: 5" GTCCTCCCTCTCCTTCCT 37,
R3: 5’ TGAATGTAGAGCACCAGC 3'. 5] 47 4
(1051~ 12640, F4: 5 TGGTCCTCATGCTGGT-
GCTC3', R4: 5" AAGGGGTTGGTGGGGCAGGT 3.
S1M15 (1248 ~1 438D, F5: 5’ TGCCCCACCAAC-
CCCTTCT 3', R5: 5’ CATCCATCCATCCATCCIC 3.
1.2.2 PCR ¥ #: PCR ¥ BKRZE N 25 pl (10 x
PCR 28 M 2.5 pl, 10 mmol/L dNTPs 2 pl,
20 Mmol/LJ:fﬁ‘ﬁ%]% 1 pl, 20 pumol/L IR
1 pls 2 U/7pl TagDNA BRAB 1 pl. 100 pg/L DNA
AR 1 pl, WEK 155 uld. PCR § 3T 4.
94C, 5 min, 1 EIF; 94°C, 30 s, 58°C (34
1. 64°C (312>, 60C (B453). 61C (3
4>, 60°C (B]#5), 30 s, 72C, 30 s, 33 MEIF;

72°C, 7 min, 1 -PMEH; 4CHRAE.

1.2.3 FFEEMREHEE (SSCPY 44#7: 1 pl PCR
A S )l EREEF IR (98% £ B T E k.
0.025% B My 5. 0.025% — B 2k . 10 mmol/L
EDTA (pH 8.0). 10% Hi#>, 98°C Mt 10 min,
IRV 5 min, B2 RFRERE. FHE 2%
(141D, 12% (5145 2). 12% (543>, 14%
(51404> 516% (5145) FEZ M H /% BhHk
A CAeriBis=29:1> FHEIK (5 V/em, 16 h) J§
HATRETA.

1.2.4 SRBENF: £ SSCP iR, AREER
AR PCR P2 07E 1. 5% 5 B B 1B e 7 ik
=i 5 (1 e 21 8 A P [ =
DNA F EZF pMD-18T Vector 3% 5 ¥4k DHSa 8
B, BSYIK R, B FUR R BUR A A R BUR R
DNA {EAMFHER, & Fha& 0 R E R f bk
BB, X B —MAE T IR A
FTERAMHE 6 SwiriFE prailF it
ABI PRISM 377/F (¢ _EHEAT,

1.2.5 #Fitaih: A RAHSLERE ST AER
EHRMNANERRESTEREEREBRMNXE, o
FrE A SAS BiAL (8.02 FRD.

1.2.6 E QTN R B hitp://www. cbi.
pku. edu. cn/mirror/predictprotein/submit_def. html

2 FR50H

2.1 PCR-SSCP 7#i45R

B2 S X 5T RIRAR B R AR
) PCR 318 H BUHAT SSCP sk a0 dT, 4582 KIN
5143 5515 ¥ PCR A BAFEEE. &0
JFY AR G X B B &5 B, SRR A
EE AT T PCR-SSCP 447, 51453 49 PCR ¥ H B,
SSCP k&R 3 MERS (F1), 28aERh
AA. BB 5 AB. 3145 [ PCR ¥ 18 T B SSCP &
MeERF 4 MEED (B2, R SSCP =ik
wWARME Ly AldrE 2 CC. DD, CD 5 CE.

AA AB  AA BB AA AB  AA

AA BB

Fig. 1 PCR-SSCP analysis with primer 3 in different

individuals
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¢b Db CC CE € DD CD CD CC

Fig.2 PCR-SSCP analysis with primer 5 in different

individuals

2.2 SNPs BIF ¥ 5047

5147 3 7 ETR B M P A SR N A Bt
TR, RN, S5REMH: AA BT F5
GenBank (D78272) T HFF| —2, M BB A 5
AA BT FIREE A EEEE TRT: CG—A
(867 Az (E3), HFHEFE 137 NAERIIBE:
Alal37Thr, B T51#5 Kik, HILT 4 FEER,
B2 AREARE M. ARSI ERE CC,
DD il FF & ¥H. ¢C B A JF 5l 5 GenBank
(D78272> PMIFFI—2; W DD 25 cc BMF
PR —MRERE MEDP: C—G (1377 A7)
(E 4>, #532307 MEAERPIA: Arg3070Cly.
CE EF AN R4ETF CC 5 EE BIZ&T, BT
PURBE A TEE (7)) MAERITINE, &
BETR, A4 0B FERE GenBank
(D78272> TRFFI—2, Hcc EEFE, H3 4
EEE“EE’JU“IJI“ SRS CC %l*“lfﬁtl:?‘ﬁ**ﬁﬁi%?i

T4, C—T (1292 1), 4344 EE ERF &
(l@s) BRI R B, AT EFHR
EREBRNE. REX 2 M ARES XSS
HILA 4 AhEEE AT 4728, SRR X1 20201 377
AhiX 2 A S SAR AR ALy BT ST A

AA: CTTCCTGGGGGTCATCGCCGTGGACCGCTA

BB: CTTCCTGGGGGTCATCACCGTGGACCGCTA

Fig.3 Sequence comparison of AA and BB genotype
in chicken MCI1R gene coding sequence { Primes 3 )

CC: GCTCCGGUGGACGCTGCGGGAGGTGGTGCT

DD GCTCCGGCGGACGOTGG GGGAGGTGGTGCT

Fig. 4 Sequence comparison of CC and DD genotype
in chicken MC1R gene coding sequence (Primer 5 )

CC: AGCTATTTCAACCTCTTCCTCATCCTCATC

kkkxk

EE: AGCTATTTCAATCTCTTCCTCATCCTCATC

Fig.5 Sequence comparison of CC and EE genotype
in chicken MC1R gene coding sequence (Primer 5 )

T3S M b hitp://www. ebi. pku. edu. en/mirror/
predictprotein/submit_def. html %} €427 5 MCIR &
FIE S BIAZAL AT 7. 45 B7R: Alal37Thr
SRS Arg307Cly ARG AT MCIR EARE =
S5HR-EEERK, Al07cly ZESH MCIR EH £
A7 B RIS B C BRI S (protein kinase C
phosphorylation site ) 2% 2K, M {#E MCIR _E PKC
WAL AR 2 MR 1 A
2.3 SNPs HREBRTRARE
2.3.1 BRABRGAPEAREREZSMAONER
Badn: 51483 535140 5 EREFR RGEAARF4
T4 F BRI B B SNPs H A A E LR 1.
PR R ER A I ARERE S LR EETH
BHRFEZRZELARBFARSCER TR A

Table 1 The genotype distributions of amplified fragments among founder population chickens

Line A Line C
A0k Genotrne Number Frequency/ % Number Frequency/ %
Mut. 1 AA 34 94. 444 16 55.172
BB 0 0 4 13.793
AB 2 5.556 31.035
Total 36 100 20 100
Mut. 2 cc 36 100 14 48.276
DD 0 0 3 10. 345
D 0 0 12 41.379
Total 36 100 20 100
Mut. 3 cC 24 66. 667 26 £0. 655
CE 12 33.333 3 10.345
Total 36 100 20 100

Mut. 1, 2, 3: Mutation at base position 867, 1 377 and 1 292, respectively.
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ZANMEWAEAR, IR AN, ARK. A
AFELE. BRI, HHEEhEE. BiiiRe

HE. CZALWEFEFRL BFAN. B
M. WESEARAEG. BA. RAAMBIER
FFLE.

2.3.2 BT, AB{EF MCIR ZEFERSHERAR
HWREK A AL PEAREREUSSRUS
f, BEAARRMEBEARERARE. ERRE. B
AHRE. BE. LEES. LS EeSEER. 3
TR B T, ORI AT & SNPs BEE A (04,

FirFBARMERPAFREFGOAENEEE SHE
O FHAT R M RS, S RERERD AR
HEAEMERNSRERNF 2. R
I RN 867 bR RFAN S MENEKE
HRPEFEE (P<0.05), 1377 REE
AandeAFHAERPEREE (P <0.05),
1 292 kb 52 75 24 B (R A 4 7k A Rl AR T2 R o
EREE (P<0.05). {HiX3 M58 EA S
TEHMBEERRPERADRE

Table 2 The relations between the MC1R genotype distributions with melanin traits among F, chickens

Color class

SNPs Genotype White with Total e
Black Grey White Cream Yellow Red Green
black spots
Mut. 1 and AA 29 72 201 7% 11 16 - - 407
skin color AR 12 12 58 13 0 4 - - 99 V=12, 82820
BB 1 6 18 3 4 2 - - 34 P <0.05
Total 42 90 277 78 5 22 - - 540
Mut. 2 and cC - 50 108 - - 97 154 - 400
meat coler €D - 20 31 - - 21 50 - 122 * =7.20622"
DD - 6 7 - - 2 3 - 18 P<0.05
Total - 76 146 - - 120 207 - 549
Mut. 3 and Tive cC 54 132 113 76 - o1 - 60 526
¥ =12, 82707
shank color CE 2 9 13 16 - 7 - 3 50
P <0.05
Total 56 141 126 92 - 98 - 63 576

Mut. 1, 2, 3: Mutation at base position 867, 1 377 and 1 292, respectively: U)(Z value after yellow was combined with white and cream
CERMEES) was combined with grey (VR EE); 2))(2 value after red and yellow were combined with white; 3))(2 value after yellow was

combined with white.

3 9t
FIH A E A R B a B TR (B IR S
%, X MCIR E[F K4RG8 X AT T SNPs R0,
FERF IR BRI B R 3 > SNPs Sk, BBE. WA,
HEEASEEA R R XAERT T R A ERS
W SRER: 867 RETEEM G ZEMEX
(P<0.05), 120242 FEWMFAHEREATEM
K (P<0.05), 1377TEZEBEMPEEEMRX
(P<0.05). LD, MCIR EFREEGES
EIR AR SRR A SEE S E AR R
E R RIES.
BERRBR S EERON E M, AT 2
BRERICERN RESFHE—L, ERNARARENE

7

PRA B AR ER (A A B R R B A AT R R AT
fiEs, FHAMEEARERERN EFERSF A
SMRRSAERENTFE, E-LEEeAEEFRM
KEFeaAs = BAERTES 867 A S5k
KEABRIT O, OTEREMNEGASHEOKE
(AFERE) A5IEEZERAE NEEFA W E
R —3 REREERY, AR T MCIR EEATR
EREMREAY, BARTEPEFER ANEAR
S ERERAE SRk ERAEE), HA¥
MF, R ENEANEMROR S E, TR
FEGF, NBFFHIEbHEEKRE (224,
AIREE B R FRE & ERE AR, TR
AHEZ L 4 i MA & A B Ok aPRIT o
Br. HEEEagaEess as4, SmESER
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RFR) MR, WA AR, b
HaghrEe506hEMNTES, FUites
FEMUNFRRZEE. 2TREEKE. N5
REEGERPELTZNE (D ERWNELZEE
WRBEHME R, Frodew g fEh — e
AR, ABERERE EEH (white with black
spots) AUERIR R Z A AER, MRESEET
MEEFRERER X, UESTE BRERR
B — T EMFEAE. £ 3770 ES R
AT, 46, EBES5HEREMERA
&, AU ETNEHNEE ARG, DR
fe. mEARIMRAZ5EFB0FREE
FHRERMEEREX, TNEBE LRIE R,
FTUAReAT &I — R A A A —E A4k
ST, TEAATT 202Rh 5 A 5L R AR 6 AT - AT I
HELSOGRALHE FEEE W S,
HEHAERITH,. R RERTERAS NE
TN RESEEBOARNZ AFERER™, BT
DAHE BT A — RV SR A
HEAMERRBR TR EsT)
BECREWN TN EmLTIEE. AUREs
T8 MCIR 2E4nfdx b3 Sammatsdy, Hdf
P B AT T RIS R R R, B RETT
MR, vMIMEREENREARHREFZMEX.
HAP Ag307Cly RESFEH T MCIR E— 1 EEEAS
CHEEBL A HAIE S, PKC R—ESHEES, 7o
EES Rt EhREELEEH, BAVRIEE
a-MSH S MCIR &7, BREAERAY AE
B C MW RAEE P BikiEm,
Arg307Gly 53738 5 MCIR 324k _E PKC BERE1L A7 /S 50
Wb, TFTRES MR PKC FIB0E, AT B W AE 4
M a-MSH 5 MCIR &4 5155 B ORI
FE, WEIRF AR AEHA MCIR fEE
o miEaRE, AT MC1R 2 E %5
XA 3 4hAsAs, AT ERAERRNNEFET
SrEEERIENHERETFERANES. AT
867 MRS 377 R BB P A B R
B, SETHAET5REGTF LM R1E 3 44. 828%
551.724% , {E7c 80 B A5 H R A4 40 2 A4 B
RIRE (XNH 5.556% NREBXET) AAHFE,
1 292 RAFZE T (AW R A GNP 524 a0 E
1) EMHERGHAMER 33.333%, REET
e BEFEE10.354% (F 1D, HILWIPSHE
M MCIR B F X 3 45378 ] B 508 B A 5 FITAH

S

FTERRERIRE S EORT N ERAST
R RIS R LS 5 F ERNR S
B, 18 EAR R R ERTRNE SRS EE A
BEAGRBORNEANBTEENE L. AU
e REM, MCIR AJRERIEHIEREER AN E
SEER, O LU A AR st 5285 Hoith
NN BORIR. BORMEXERORLESST
MLEE B 52 — 2 A BE IR R0,

R E R RS YR S B K B R
KB SER AR R g s T AT
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Alpha-melanoeyte

MCIR Is The Candidate Gene Regulating Melanin Synthesis in Chicken”

YANG Yong-Sheng'*’, DENG Xue-Mei* , LI Ning”*, FU Yan", ZHU Mu-Yuan'’, WU Chang-Xin*’
(n College of Life Science, Zhejlang University, Hangzhou 310029, China;
2 The State Key Laboratories for Agrobiotechnology, China Agricultural University, Beijing 100094, China:

R College of Animal Seience and Technology, China Agriculiural University, Beijing 100094, China)

Melanocortin 1-receptor { MC1R ) gene is a key gene in melanogenesis in mammal. Three single

nucleotide polymorphisms (SNPs) were detected in MCIR gene exon using PCR-SSCP and DNA sequencing in

chicken. Then these SNPs were analyzed in a CAU three-generation chicken population whose founder population

are broiler and white-silk chickens. The result of these analysis indicated that the polymorphisms of the amplified

fragment of primer pair 3 is due to a single point mutation G867A, and primer pair 5 is due to two other single point

mutations C1292T and C1377G. Lastly, the relations between SNPs and chicken melanin traits were analyzed. the

results showed that there was significant correlation (P <0.05) between the G867A mutation and chicken skin

color , between the C12927T mutation and chicken live body shank color and hetween the C1377G mutation and

chicken meat color. The results of the study indicated that MC1R gene is the candidate gene that regulates melanin

traits in chicken.
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