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Genetic effects of MC4R and POU1F1 gene on the growth perform-
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Abstract: Melanocortin-4 receptor (MC4R) gene and pituitary specific transcription factor 1 (POU1F1) gene were studied
as candidate genes on the Jinghai yellow chicken in this study. Polymorphisms of MC4R and POU1F1 gene had been ana-
lyzed by PCR-SSCP and DNA sequencing method. The relationship between two candidate genes and the growth perform-
ance of Jinghai yellow chicken had also been analyzed by GLM model. The frequency of A/B alleles for MC4R gene in the
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population was 0.929 and 0.071, and that of C/D alleles for POU1F1 gene was 0.500 and 0.500. The results showed that AA
genotype of MC4R gene had higher bodyweight at 4, 8, 12 weeks compared to AB and BB genotype (P<0.05); CD genotype

of POU1F1 gene had significantly higher bodyweight at all weeks compared to CC and DD genotype (P<0.01). So, it could

be preliminarily deduced that MC4R and POU1F1 gene were probably the major gene on growth performance or a QTL

linked gene which associated with growth performance in chicken.

Keywords: Jinghai yellow chicken; MC4R gene; POU1F1 gene; PCR-SSCP; growth performance

E

(Quantitative trait locus, QTL)

[~3]

4(Melanocortin-4, receptor

MC4R),
> o- ,
, MC4R
= MC4R 2
2q12 ,
996 bp, MC4R
86.4%~88.1% ,
Bl Kim , MC4R 7
, 298
(ASP) (ASD),
m MC4R
PshA 18
4 MC4R SNPs
( )
(P<0.05) (P<0.01) )

(Pituitary specific transcrip-

tion factor 1, POUIFI, pit-1),
(Growth hormone factor, GHF),
) (GH)
(PRL) Beta (TSH-B)
9.10
, GH PRL TSH-p
POU1F1 Bl Jiang HH PIT-

cDNA A/T , Asn—Ile
] [12]
POU1F1 Hinf
6
12
, MC4R
POU1F1 )
MC4R POUIF1 , PCR-SSCP
DNA
(SNPs),
1
1.1
140
) 1 4 8 12
16
1.2
1.2.1 532 s A A F 20 DNA 2
K Taq DNA
dNTPs
16 )
/ DNA,

, 100 ng/mL, -20



902 £ f# HEREDITAS (Beijing) 2008 30

122 314Xt 5 PCR ¥ 3%
MC4R (GenBank
ABO012211), Oligo primer5.0 ,

: Forward, 5 “TCCATAAGATGAATTTCA-
CCCAG-3 7 Reverse, 5 “TTGCCACAATGACCAAG-
ACG-37 POU1F1 (GenBank

: NC006088) R exon3 s

: Forward: 5 “CTCAAGAATAGCCACC-

CTCT-3 7 Reverse: 5ZATTTCAGCTCTACCTCCCA-
c-37

1.2.3 PCR-SSCP 4-#7

MC4R PCR 25 uL, 100
ng/uL DNA 1 pL, 10xbuffer 2 uL, 20
mmol/L MgCl,2.2 puL, 10 mmol/L dNTPs 0.8 pL,

1 uL, 2 U/uL Tag DNA 0.2 uL PCR

194 10 min, 94 I min, 55.6
1 min, 72 1 min, 35 , 72
10 min; 4
2 uL PCR 5 uL
buffer(98% 0.025% 0.025%
FF, 10 mmol/L EDTA(pH 8.0) 2% ) , 98
10 min,

loading

10 min , s
, PCR
(PAGE 30%, Acr Bis=29 : 1)
14~16 h ,

, 10 V/ecm

PCR

POU1F1
10xbuffer
2 uL, 100 ng/uL
dNTPs 1 pL, 2 U/uL Tag DNA
25 uL MC4R

exon3 PCR
2.2 uL, 20 mmol/L MgCl, 2.2 puL,
DNA 1 pL, 10 mmol/L
0.2 pL,
PCR-SSCP

1.2.4 3% 5 54

PCR-SSCP
Yi=u+M; +Py+Bj+Ei

, Yie ;U ; Mg
MC4R ; P POULF1
; Bik: >
Ei:
, SPSS 11.0 GLM
(General linear model) (REG ),
, : Yi=u+M;+E;
Y =u+Py+Ey
: d=MN—-(MM+NN)/2; :a=
(NN-MM)/2; : D=d/a
N : ay=gla+d(g-p)l; M
s a;=—pla+d(q—p)]
N M
a=a,—a,=a+d(q-p)
b N .4 M
,MM MN NN
2
2.1 MC4R
2.1.1  MC4R 2 A 69 28 B 90 5 Fo 0K B A0 5
MC4R PCR SSCP
(D), AA BB AB
, 3 1,
AA 128 , 0914,AB 4 , 0.029,BB
8 0.057 , Hardy-Weinberg
(P<0.01),
AA BB PCR
R GenBank MC4R R
662bp G—C ( 2

AB AA AA BB AB

1 FBE MCAR £ FE PCR-SSCP #il| £ F £
Fig. 1 PCR-SSCP genotype for MC4R gene of Jinghai yel-
low chicken



7 : MC4R POUIF1

903

F1 FEEHEW MCAR EFERBREREEMERRE

Table 1  Allelic and genotypic frequencies of MC4R gene of Jinghai yellow chicken

Genotype frequency x> Allele frequency
AA AB BB A B
0.914 (128) 0.029 (4) 0.057 (8) 87.9226 (P<0.01) 0.929 0.071
2.12 MCAR AR % &Mt 54 K4 eh48 X 547
b 2 2 A
SPSS(11.0) GLM ., B
, 1 4 8 12 16
, , 2 2.2 POULF1
MC4R 2.2.1 POULFL A [ a4 A B 37 & Ao 2L B AL R &
» AA 48 12 POU1F1 PCR SSCp
BB 18.31% 13.83% 15.46% ( 3, 3 (CC CD DD)
(P<0.05), 16 20.91%(P<0.01), AA 3 4,CC
AB  AB BB DD 38 , 0270,CD 64 , 0.460
2.1.3  MC4R A& B 64 &R A& N Hardy-Weinberg
MC4R 3 3 , MC4R CcC DD  PCR ,
1 4 GenBank POU1F1 ,
) 8§ 12 16 5231bp A>T ( 4
%2 MCAREFEEEEKMEXZRMNBEMSGE
Table 2 Testing for the effect of MC4R genotypes on growth performance
Genotype AA AB BB
FB 30.445342.2088 30.0000%4.0825 29.6250=20.7440
1 1 WAB 54.63284+6.9212 50.7500%2.7538 52.0000%6.3920
4 4 WAB 226.46884+50.3412 197.0000=+18.2209* 185.0000267.4092°
8 8 WAB 644.03914120.1786" 629.7500==115.6500* 555.0000=290.2568°
12 12 WAB 1 121.05794240.8099* 1 125.75002=135.3966™ 947.75002=59.4757°
16 16 WAB 1 498.44254292.5534* 1 437.25004306.41528 1 185.14294100.7297"

(P<0.01);

(P<0.05) =WAB, =FB

Notes: The different capital letters in the same row indicated significant deviation (P<0.01) between the means in genotypes, and the different
small letters in the same row indicated significant deviation (P<0.05). The same letters indicated no significant deviation (P>0.05). WAB:

Week age bodyweight. The same as below.
£33 FBEY MCIR EFH R 24

Table 3 Analysis of MC4R gene effect of Jinghai yellow chicken

1 4 8 12 16
Gene effect FB 1 WAB 4 WAB 8 WAB 12 WAB 16 WAB
-0.4102 -1.3164 -20.7344 —44.5196 —86.6540 -156.6498
Additive effect
—-0.0352 -2.5664 -8.7344 30.2305 91.3461 95.4573
Dominance effect
0.0858 1.9496 0.4213 -0.6790 -1.0541 —-0.6094
Degree of dominance
A 0.0313 0.2498 2.0042 1.3193 0.5878 5.3071
Effect of A allele
B -0.4091 —3.2686 -26.2243 -17.2625 -7.6912 —69.4403
Effect of B allele
-0.4404 -3.5184 -28.2285 -18.5818 -8.2790 —74.7474

Substitute effect
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2 THEEWMCIAR ZEEMS

REMLS
Fig. 2 Mutational site of MC4R gene of Jinghai yellow
chicken

cC cC cC DD cD

3 HEHEM POULFL EHE PCR-SSCP U & RE #!
Fig. 3 PCR-SSCP genotype for POU1F1 gene of Jinghai
yellow chicken

222 POULF1 AR % AME5 A KKK AT 5 , CD 1 4 8 12 16
GLM , CcC DD (P<0.01),
,1 4 8 12 16 cC 4
, , 5 DD (P<0.05),

%4 FHHEIG POULF] EEEFEESIR K HEMEFNZE
Table 4 Allelic and genotypic frequencies of POU1F1 gene of Jinghai yellow chicken

Genotype frequency x Allele frequency
cc CD DD C D
0.270 (38) 0.460 (64) 0.270 (38) 1.0286 (P>0.05) 0.500 0.500

B4 HEESPOULFL ERFEMART A
Fig. 4 Mutational site of POU1F1 gene of Jinghai yellow chicken

%*5 POUIF1EFEBEEXKMEXANEZFHERE
Table 5 Testing for the effect of POU1F1 genotypes on growth performance

Genotype CcC CD DD
FB 30.307722.5459 30.30162.1299 30.6053=%2.0073
1 1 WAB 51.8974+4.8166" 59.6349-+4.8203° 48.184244.4652°¢
4 4 WAB 203.6667439.7865" 258.8413444.3855" 184.3684431.1634°
8 8 WAB 613.6923+=119.6805" 691.3333+110.1219° 576.5263+97.1830*
12 12 WAB 1028.8611205.8734* 1241.29514203.8720° 971.5278+193.3748"

16 16 WAB

1393.6250+246.8654"

1622.27594264.0038"°

1314.14714268.1378%




7 : MC4R POUIF1 905

2.2.3 POUILF1 2 A #4 3K 5L A% ) , C
POU1F1 6 6 , 1 4812 16 ,
POU1F1 1 4 8 12 16 D

£ 6 TUEEN POULFL EE A% R 4 4
Table 6 Analysis of POU1F1 gene effect

1 4 8 12 16
Gene effect FB 1 WAB 4 WAB 8 WAB 12 WAB 16 WAB
0.1488 -1.8566 -9.6492 -18.5830 —28.6667 -39.7390
Additive effect
—-0.1549 9.5941 64.8238 96.2238 241.1007 268.3899
Dominance effect
-1.0410 -5.1676 -6.7180 -5.1781 -8.4105 -6.7538
Degree of dominance
C —-0.0744 0.9283 4.8246 9.2915 14.3334 19.8695
Effect of A allele
D 0.0744 -0.9283 —4.8246 -9.2915 -14.3334 -19.8695
Effect of B allele
0.1488 -1.8566 -9.6492 -18.5830 —28.6667 -39.7390
Substitute effect
3 3.2 POUl1F1
3.1 MC4R
GH TSH-B
POU1F1 ,
, MC4R 1) ’
[13]
MC4R . POU1F1
’ Jiang MY PIT- 8
MC4R ’ sl BIT.
’ > 1~7 (P<0.01), 8
G662C ’ (P<0.05),
AA AB BB3 , AA (P<0.01)
A AA (P<0.05)
4 8 12 BB ; , POU1F1 exon3
. AA A5231T , CC CD DD3 ,
Hdl MC4R CcD ,C
G315T , 1 5 7 CcD
(P<0.05) CC DD ,
& MC4R
( ) (P<0.05) , mRNA
(P<0.01) , MC4R , ,

> PCR mRNA
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