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IBELE MC3R #1 MC4R B RFLP & 7514
H 5 R R <1

EWE , @i, ENE , $88 , =685, 25
(WFREBRLBZFER REWFLAT, ILFR 5FE 250023)

f§ E. A PCRRFLP 5% , WM BEKREZ 4k 3 ER(MC3R)MFZ & 4 EE(MCAR)FEFTH A S, &J:%TE
BB PN SA/M |, AP NESDTUKTRERE SISIREERERM |, 7 3 MUREEPRRNET 2
AR 7 BI7E MC3R BERE 1424 nt &(A—G)F1 MCAR EF 923 nt &b(G—T) H Bt D FIZEL T 2 NEE/ Dde 1
N For /REMERIERNER . MCIR BEE S/ RITEEE(P=0.041 8)MMALE(P=0.012 6)F L& FIW ; MC4R
BERZABNMINALEIETE(P=0.036 6)EREHIN . ZELHRERKE £ MCR ERSAHMNATEN SHERE S |
MN EFBMEESEARENRALESEESTERE MM MEF NN ME(P<0.05) , BARENY 4EEHEES T
MM ME | £8EEREST MNME  MCAR ER SNV RFEN 3 TEREF |, AB E R A /MK B AN
FETREEES TERE BB ME(P<0.05) .
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Restriction fragment length polymorphism in MC3R and MC4R genes
and their association with carcass traits in chicken

CAO Ding-guo, ZHOU Yan, LEI Qiu-xia, HAN Hai-xia, LI Fu-wei, LU Yan”

(Institute of Poultry Science, Academy of Agricultural Sciences of Shandong Province, Jinan 250023, China)

Abstract: The SNPs of MC3R and MC4R genes in Jining Bairi chicken, Wenshang Luhua chicken and Laiwu Black
chicken were detected by PCR-RFLP method. And the correlation between the polymorphism loci and the carcass traits
were analyzed. As a result, an A/G mutation at nt 1 424 in MC3R gene and a G/T mutation at nt 923 in MC4R gene were
identified, and the corresponding detection systems of Dde I and Fbr 7 were established. The statistical analysis showed
that the MC3R polymorphism locus had a significant association with live weight (P=0.041 8) and breast muscle weight
(P=0.012 6). The MC4R polymorphism locus had a significant association with intermuscular fat width (P=0.036 6). The
multiple-range test indicated that in MC3R polymorphism locus, the LSM of live body weight, carcass weight,
semi-eviscerated weight, eviscerated weight and breast muscle weight of MN chickens were significantly higher than
MM chickens or NN chickens (P < 0.05). In MC4R polymorphism locus, the percentage of LSM of carcass and
intermuscular fat width of AB chickens were significantly higher than BB chickens (P < 0.05).
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recepton) IR BRERREZHRRK . &Rk
MC1R~MC5R 5N AT S EYERNIEET
= BIhEER R  HF MCI3RFIMCAREESEMK.
HE. RETAMFEHEEDEXY BMCRERR

BRENER NEENMNEF FBX£K78bp,

WIEIBNFER  SANBNWHEEELSHIER
75.3%176.8% K R  ButlerZEP B EERA
s KZHMMCIRER BB FIE , AUBHREL
DEHTHRENKRESESE , aREAESEHIE
tn , 1B RERS & &8 h0 T 50%~60% . Levine & I
MCIRER T AEE TR MR S R MRIEERT
FEX  THRENATRATHEEEER . LT
MCREAENERBRHELNWNEEER , BEEU
XEMEFREM , AR T X TFMCRER X
wrE>® (BRI EHEERE AT SINRER X
MCARE R EME2SFEM L , FH996 bpty &
—HNEFHEK , REJBLNINIER . X TFMCIRER
RETE AREMREEMXENHIEEESE TR KM
BRI | 3% Et &I T SR HIRMEXHMCIR
BERSAAPY | MCAREENBEKEEEY
el B IE RN TEE  XEEXHY
HYIMCIRER A RE LT —B , SMCARER £
WHNHIAFIWPHRE, AREERAERE
51 & 4 = R MC3RFMCARYE Jy B2 X8 B 4K H]
FERRMEIREVIRIEREE |, RAPCR-RFLPE AR , #0
HESfMib 5828 , HEYSGITTER
PSRNV EEBEMEBERAOEXYE , AT
— S NERMCRAMMCARN AT 2 7B MR MHE
wHKE .

1 #mRl57R%
1.1 # #®

WA EETEIS, FFTE BNMKE RSB
IARBRLRZRREAZRFTRETTGE . HAFE
MEBHEAERE , EFKFE—3 . EHHEE M
150 HERHI60RME |, 1, BE¥ .
12 /H %
1.2.1 3l4pikit

FrE At Mt 17388 kR 0 , EDTA Husk

B/ E A imR 2R A DNA .

BIFEYER MC3R (GenBank B AB017137)#
MC4R(GenBank & AB012211)K DNA % , XA
Primer5 # Oligo6 &%t 1 XI514 . 51¥H L
BREEYIEFRLTEK MC3RER (707 bp)
F: 5-ATGGAAAACATCCTCGTC-3' R: 5-TTGCAC
ATTATCAAGACCA G-3' . MC4R E[&(610 bp) F:
5-TAGCCAAGAACAAGAACC-3' ; R: 5-GGGCAG
GAGATGTAG AAA-3' .

1.2.2 PCR ¥ 3% 5 PCR-RFLP 2 #7 &% 5| o #7

PCRY #8/K % (10 pL) : 2xTag PCR MasterMix
(=X AR5 pL , ddH,O 3.6 pL , 51 %1(10
pmol/uL)%0.3 uL , FHEHRDNA(50 ng/uL)0.8 pL .

PCRTEEF : 94°C 5 min , 94°C 40 s,
51.6 ‘C(50.6 C)40s ,72 ‘C 1 min , 35"M&EER , 72 °C
HE{H10 min .

&R BBYURMAERL b, HEA
Dde /(Fbr /)0.5 pL(0.5 U) ,10xBuffer G 1 uL ,PCR
P8 uL , ddH,0 5.5 uL , 37 CHKRATR .

FA2.5%IRBE FEEE AR BB KRR M B YD 7= 4 . RFLP
BUE FTEANEREE2NTEAMERIPCRY 187
¥, EFEARBDBEERATHTRENF .

1.2.3 NI ARBELIE S AT

FrE B EERNEMEEMERIEERITTESR
B ER[171M 5 E# 1T  ASASe. 2T ERE
3R AR TE (B Y S0

PR Y= y+G+S+L+e, HA | YRM
WUNE , pHEBEEEE , GHERBRN , SHE
B , LA mARAL , e NEEHIRENA .

2 HEREH/H
2.1 PCR-RFLP #4558

HE 17K, MC3R EE Dde /B RE 3
My A TP RIE 3 HERE .MM EFH (319,
245, 143 bp) , NN EEE (564, 143 bp)Hl MN E X
#(564, 319, 245, 143 bp) . MC4R EE Fbr / %
DHBYMSE I MAERFHRIAL 3 HER
7 - AA H(244, 208, 112, 46 bp) , BB (320, 244,
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46 bp) 1 AB B(320, 244, 208, 112. 46 bp) .

1 2 3 4 5

600 bp!
500 bp!
400 bp
300 b

200 b

100 bp

A
A MC3R(kE1, SHEREMM , 2, 4AEFEREMN , 3HEREENN) ;

B
B MCAR(KEL, 3RERRAB, 2, SHERAEBB , 4NERFHAA) .

1 MC3RFAMCAREGILER
Fig.1 RFLP detection of MC3R and MC4R genes in different individuals

22 FHSh

MEFERE 2, SEL ATEN RERE SRR
B)RA , WYV SAMEHRIZERFYHH 1
MEEBRHNRIARTER, 73 FER MC3R B
1 424 nt 4(A—G ZRE)MER MC4R B9 923 nt &b
(G—T %) [FAMNRRE ENKERFSIEEK
FEBRFIGE , KARULARTIRSBHENTE
BMEYRE , @At , FEDNREENRRTYE
BXRE 5 Genbank X5 F 5 —BHWAESER

BB NFER  BEXANEN , ERE MM
AA REFAERS NN A1 BB FZeZTH  MN F AB HZ:

a8 .

MM TCAGAAAG

B,

NN TCGGAAAG

AM CGCTGCTAAA

BB CGCTTCTAAA

r\\ i

Lt

B

2 MC3R(A)FAMCAR(B)EEIL & B F 514> 47
Fig.2 Sequence analysis for the isolated genotype of MC3R and MC4R

2.3 MC3RFIMC4R%Z

SAL B R BB ER AN AL

RI1IERXA , XTF MCRER , EXLETR
XFFTEBSH NN E’ygiﬂﬁﬁ$%% , R
BXHP MNHWERBMERRS , £3 M mid &
MNERN i’:ﬁ@dﬂté‘a‘%ugl R2LERKH,
F MC4R ER , EXLERSF , XEERA
AB Y EL[K B 475 Ex‘( , MEERFAE AA X2 ,BB
BIK . X THBRHREEGH , AA EREGR
HESTH 2 HERE RIANMBERE FuE
H A EHRABEP RN ABEVER .

# 1 MC3R &EAARER BRI ERE IR

Table 1 Genotype frequency and allele frequency of the MC3R
polymorphism locus

HERARE ENERE
3% @ i
MM MN NN M N
XEER 00556  0.16667 07777 0.1389 0.8611
FTHEAR 0.1695 0.3729 04576 0.3559 0.6441
XER 0.074 1 0.4815 04444 03148 0.6852

R 2 MCARBBYIL & B9 F BT RN S £ F S

Table 2 Genotype frequency and allele frequency of the MC4R
polymorphism locus
HRARE ENERPE
38 5
AA AB BB A B
XLEFET 0.266 6 0.516 7 0.2167 05250 0.4750
FTHEAR 0.5833 0.3000 0.116 7 0.7333 0.2667
iR 0.6333 0.3333 0.0334 0.8000 0.2000

24 MC3RFAMCARZ AL S EEE 5 BRI HY
KB

H&R3, R4TAN , MCIRZAN AN EHE
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(P=0.041 8)FMA@ANLE(P=0.012 6)FIWEE . MC4R

SRR ALE AE BT (P=0.036 6) M E.3& .
#3 MC3R £EE 5BRMIKEIE XD

Table 3 Correlation analysis between MC3R genotypes and carcass
traits

R/ ZRBBARER

BEREE/ g 22.54+4.62 33.46+454  18.28+7.55

BERE=/ % 2.57+0.48 3.41+0.47 1.88+0.79

AEIREZE/mm (6.18#0.59)  (8.20£0.58  (6.16+0.96)b
ab )a

KREE/ mm 4.3740.26 4914026  4.51+0.43

MABERER/% 1.64 +0.13 1.7240.13 1.72+0.21

MARIERR
MM MN NN

SERE (1348.16+65.84)b  (1517.96+37.90)a (1418.71+29.83)b
BkE/g (1244.34+60.47)b  (1390.11£34.81)a (1311.87+27.40)ab
BAEE/% 92.61+0.70 91.61+0.40 92.45+0.31
¥eRE/g (1118.35+67.51)b (1256.25+38.86)a (1149.54+30.59)ab
H 5B R % 82.21+1.56 82.54+0.90 80.800.70
2%BE/g  (935.57+60.30)ab (1056.56+34.71)a (960.44+27.32)b
25 BEEY% 68.53+1.63 69.38+0.94 67.460.74
MIAME/g (129.55+8.45)b  (154.65+4.87)a (139.04+3.83)b
MR /% 14.6620.72 14.72+0.41 14.58+0.32
BRALE/g 222.78+20.99 24507+12.08  218.30£9.51
BRALER/% 23.1620.89 22952051 22.41+0.40
IEREE/g 21.57+8.52 19.69+4.90 28.49+3.86
FRBE=R/% 2.85+0.92 1.98+0.53 3.04+0.41
BB AE3E/mm 8.13+1.17 6.36+0.67 6.90+0.53
KEEE/mm 4.5520.49 4.4620.28 4.6240.22
MABEEE/% 1.82+0.27 1.5240.15 1.72+0.12

F 4 MCAR EEE 5EHRMIKRIE XS
Table 4 Correlation analysis between MC4R genotypes and carcass
traits

R/ ZREBARMER

PR IEAR
AA AB BB
SERE 1426.25+33.79  1464.44£33.23 1439.05+55.20
BEE/g 1314.06+£30.80 1353.11+30.28 1309.66+50.31
BEE % (92.22+0.33)a  (92.42+0.33) (91.08+0.55)b
b a
¥eRE] 1166.33+£33.97 1190.93+33.4 1173.73+55.49
0
NOBRE % 81.47+0.79 81.07+0.78  81.45%1.30
28l E/g 976.51£30.41 990.67+29.9 991.89+49.67
0
2HER % 68.11+0.83 67.39+0.82  68.76+1.36
MIAME/ g 139.66+4.46  143.88+4.38 144.76x7.28
MIALER % 14.48+0.36 14.69+0.35  14.73+0.59
BRALE/ g 226.48£10.41 222.79+10.2 229.84%17.01
4
BRALER/% 22.85+0.43 22204042  22.82+0.71

ZEHRERRKRA , MCIR ERZBNRTE
B3 MEREAS | MN E R BEAMKE SEEE R AGAN
EEEP<0.05)F5TERE MM MEF NN Mk,
BHENF¥2EEEEST MM MK £2EEER
E5T MN ME . B4, MN ER B AMERRY 3 4 5
R 2AHER WIRNIRINECLTS , E5HM
2 ERB MEBEZERTEE(P>0.05) .

MCAR ERZBNMNR~ER 3IHEREH | AB
ERBEMHWBEENIRAEREES TERE
BB ME(P<0.05) , EERE AA MEEZEFFEE
(P>0.05) .t ,AB ERBMEHEHE, BHRHE.
¥2EE BEE. MEXNKEELERS , B5
Hth 2 fh B X B /MAE] = FFEF(P>0.05) .

3 HFR5itie

AAFZRLE RKRA MCIRERDde / ZAM AXT
3ffith AR EEAENMNEEESER T , B
HE, ¥2ESNL2ESOUE—ENEN . A
NEPD BREEIRSERRBE RS £ T
5AMC3RZA[M A , MCIREREAS49GE [N A&
ERREEZMANEI X NEEAR LIS EE
28  FEZlLEAMMERAN T RRARFINE
RAGE RN , RIMCIRERESMNG B h 7L
Al424GHY R, % ZRAE L B BRXT 3 0% BE R FNBRAN
RELLEZIEP>0.05)4 , NBEEHE, BHE.
MAE. BRINE., REEENKRIEEEREERES
Z(P<0.05) M E ZE(P<0.01) &M  HALFHEER

SENNRIENSEHER(P>0.05) FitRz?
RIMCRERTIGCREMN AZEREX KA
BEE. BHKE, £t4EEHEEER T
(P<0.05) . &RHFFTH , MC3RE K ZRA {7 R X3/ Mt
FREMHNBEAMREEEE ML E X MREL
R —3 ;Dde / ZAMEAL XT3N Fb &9 AN 18] B 32 A0
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EREES R EREBAEE , 5[5, 61IRE
=% . RAMCIRE RN A/ ER LR AERS
HRE—EEW , BEHEANHERER , A
B RXMCIRE R E A L5 35 41 i i IR 218 89 7t
FENRD , Bt , BLERAEHMBEHD FF
ERSRIR AW FEMCIRE B X1 X8 B f MR KO o0 |,
— S E4ie

RARPMCRERS TR ERNERERE
—ENEWE , EESEENEREIERRK R
L, MCARERBRX A EEREEEZEL WA , X
FERREMEIEREE -—ENIE . XSMCRER
FEYWAGENRBOLRT - BEMCAR
EREWEREFERNE LY - , E5MCR
ERSAZMSSEHEREXTEZNELTIR
_ﬁ ,
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