2010 32(4):0661 —0667 http: //xuebao. jxau. edu. cn

Acta Agriculturae Universitatis Jiangxiensis E — mail: ndxb7775@ sina. com

3 SNPs

1 1* 1 12 2
(1. 225003; 2. 225009)
GH.POUIF1  PRL PCR - SSCP
GH .POULF1  PRL 3
72 . :GH .POUIF1  PRL 72
AA.CC.EE ;
3 ( AACCEE )
72
72
“GH  ;POUIF1  :PRL ;T2 ;
:S831. 1 ‘A £1000 —2286( 2010) 04 - 0661 — 07

Effect of Single and Pyramiding Genotypes of
Three Genes on Egg Production of Baier Chicken
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(1. Institute of Poultry Science Chinese Academy of Agricultural Sciences Yangzhou 225003 China; 2.
College of Animal Science and Technology Yangzhou University Yangzhou 225009 China)

Abstract: The chicken GH POU1F1 and PRL genes were selected as candidate genes PCR — SSCP
method was used to identify the polymorphism sites in the three genes. This study was designed to investigate
the effect of GH POU1F1 and PRL genes on egg production of 72 — week — old Baier chickens the single gen—
otype effects as well as the pyramiding genotype effects were all studied. The results showed that GH POU1F1
and PRL genes had effect on egg production of 72 — week — old Baier chickens they were candidate loci or
linked to major genes that affected egg production of 72 — week — old chickens; AA CC and EE were three ad—
vantageous single genotypes. The effects of two advantageous genotypes pyramiding genotypes were higher than
that of the single genotype. The effects of three advantageous pyramiding genotypes ( AACCEE) were higher
than that of two advantageous pyramiding genotypes. Furthermore the more loci the larger effects on egg pro—
duction of 72 — week — old chickens It may be concluded that pyramiding genotypes are superior to single gen—
otype as potential molecular markers for egg production in chickens.
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GH 4 C2338G C2341T POU1F1
3 C5406G PRL 24 bp / 72
. 3 72
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1.1
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0.5 mL 5 mL - DNA TE
-20 C 0
1.2 PCR
GeBank GH ( : D10484) POU1F1 ( : NC0O06088)
1 FI  F2 PRL ’ F3 1o
0 20 L : DNA (100 ng/pL) 1.0 pL 10
x Buffer( 25 mmol /L) 2.0 pL dNTP 0.8 wlL Mg** (10 pmol/wlL) 2.2 pL ( 10 mmol /L)
1 uL Tag (5 U/pL)0.2pL 12. 8 Lo 194 C 5 min 94 C 50 s
58 C( GH) /60 C( POU1F1) /61 “C( PRL) 50 s 72 C 50 s 35 72 C
10 min 4 °C 20 g/L PCR o 4 nL 8 nL 98 C
10 min S min ol ) =10% 120 V 0
1 . PCR
Tab.1 The position on chromosome primer sequences and corresponding PCR product size
/bp
Primer Loci Primer sequences Fragments Chr. Temperature / °C
F1 GH F:5" AATCCCTTTGTCATTTCAGG 3’ 210 1° 58
R:5’ CGCAGGCTTCCATCAGTA 3’
F2 POU1F1 F:5” TCTCAGAGCTCCAACGTATGA 3’ 240 1’ 60
R:5’ ATATTTCTGTGCTGAACAACA 3’
F3 PRL F: 57 GGTGGGTGAAGAGACAAGGA 3’ 200 21 61
R: 5 TGCTGAGTATGGCTGGATGT 3’
1.3
72 72

o ( linear model) GH.POU1FI  PRL
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Fig.1 The result of polymorphism amplified by GH
C2338G polymorphism C2341T polymorphism
2 338 bphkC-GITyFE4E 23414bC-T (R 5848
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2 GH
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2.1 PCR -SSCP
PCR-SSCP 3
3 (1 3 5) . DNA
Genbank ( 2 4
6) GH exond
(C2338G  (C2341T POU1F1 exon3 cC CD cC DD cc cc
AS331T PRL
24 bp / . 3 POUIFI sscp
AA.CC  FE AB.CD  EF Fig.3 The result of polymorphism amplified by POU1F1
BB.DD FF .
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52325(.|:AI" IERES
G.gallus POUTF1( 1 ] | TR A ATCEAARTRACTARA. |
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Fig.4 The sequence of DD and CC genotypes amplified by primer F2
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Fig.6 The sequence of FF and EE genotypes amplified by primer F3
2 3 (n =500)
Tab.2 Genotype and allele frequencies of the PCR — SSCP detection in Baier chickens

Candidate gene Allele Frequency Genotype Frequency X
GH A 0.589 AA(181) 0.362 1.94
B 0.411 AB(227) 0.454
BB(92) 0.184
POULF1 C 0.486 CC( 125) 0.250 1.53
D 0.514 CD( 236) 0.472
DD( 139) 0.278
PRL E 0.592 EE( 182) 0.364 1.57
F 0.408 EF( 228) 0.456
FF(90) 0.180
X 3 Hardy — Weinberg (P>0.05)

X result means be in the bananlce of Hardy — Weinberg in Baier Chickens.
33 72

Tab.3 Comparison of Egg Production of 72 weeks in different genotypes of three genes

Gene Genotype Sample size 72 IMP content

GH AA 181 154.381 +11. 642"
AB 227 150.678 +11.883"

BB 92 147.859 £11.216"

POUIFI1 cC 125 155.168 +11.518*
cD 236 151.123 £11.765"

DD 139 148.841 £11.721"

PRI EE 182 153.840 =12..057*
EF 228 150.500 +11.828"

FF 90 149.300 =11. 898"

(P<0.05) o

Different capital letters means significant difference ( P <0.05) .
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Tab.4 Egg production of 72 weeks for the different haplotypes of GH and POU1F1 gene mg* g™

Genotype Sample size 72 IMP content
AACC 33 157.484 +12.119*
ABCC 65 154.676 +11.240""
BBCC 27 149.925 +12.362"
AACD 90 153.311 £12.384""
ABCD 103 152.796 +11.255"
BBCD 43 147.418 £10.397°¢
AADD 58 148.237 +11.898¢
GGAB 59 1.848 £0.063"
GGBB 15 1.760 +0. 126"
ABDD 59 148.155 £ 11.476°
BBDD 22 147.136 +11.897¢

(P<0.05),
Different capital letters means significant difference ( P <0.05) .
5 GH -PRL.POU1F1 - PRL 72
Tab.5 Egg production of 72 weeks for the different haplotypes of GH — PRL and POU1F1 — PRL gene

-1

mg * g
GH - PRL POULF1 - PRL
7 72

Genotype Sample size IMP content Genotype Sample size IMP content
AAEE 52 156.38* +12.51 CCEE 4 158.17 +12.08"
ABEE 86 153.91* +11.55 CDEE 82 153.43 £11.79"
BBEE 44 151.63"% £10.71 DDEE 59 151. 64 £10. 34"
AAEF 94 153.44" +12.05 CCEF 54 153.67 +13.53""
ABEF 97 148.92"¢ +11.28 CDEF 111 151.23 +11.23"
BBEF 37 148.05% +11.33 DDEF 63 147.93 +11.09°
AAFF 35 149.40 +12.57 CCFF 30 149.00 +0. 139"
ABFF 44 148.07% +11.18 CDFF 43 147.77 £11.82°
BBFF 11 147.27° +11.13 DDFF 17 147.58 +9.47"

(P<0.05) .

Different capital letters means significant difference ( P <0.053) .
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2.5 3 72 6 GH -POU1F1 -PRL 72
3 Tab.6 Egg production of 72 weeks for the different haplotypes
CH . POULF1 of GH — POU1F1 - PRL gene mg* g™
PRL Genotype Sample size 72 IMP content
(P >0.05) AACCEE 14 158.85 +10.33
B 3 ABCCEE 26 156.31 £12.48
6. 3 BBCCEE 15 163.93 +14.26
27 AACDEE 32 152.18 £8.62
ABCDEE 36 153.86 +13.43
BBCDEE 14 155.57 £9.95
AADDEE 18 150.61 £10. 41
72 ° ABDDEE 20 152.30 £12.62
BBDDEE 7 149.75 7. 46
AACCEE AACCEF 17 149.50 +15.06
BBCDEF ABCCEF 31 153.32 +12.57
AACCEE 2 BBCCEF 4 150.75 =10.99
BBCDEF AACDEF 38 154.13 £10. 11
12.95 3 ABCDEF 46 151.56 +11.85
BBCDEF 22 146.95 £ 10. 82
72 AADDEF 27 149.74 £12.63
ABDDEF 31 148.35 +10. 47
7 BBDDEF 12 147.16 £12.61
AACCFF 2 152.67 £9.52
’ ABCCFF 8 149.25 +158. 83
3 BBCCFF 8 152.00 £13.79
31 3 7 AACDFF 20 148.85 £ 13.63
ABCDFF 21 145.92 £12.75
BBCDFF 7 147.42 £8.39
AADDFF 13 151.23 £10.51
ABDDFF 8 150.37 £11.83
BBDDFF 3 147.33 £11.01
o ! PCR - SS-
CP ( GH) ( GHR) B ( FSH ~p)
AADD o > ESR.NPY
AAAC 300 \400 o
GH 4 POU1F1 3
PRL 3
o 3
3 72 72 GH .
POU1F1 PRL o

3.2 3 72
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