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Abstract: Gonadotropin-releasing hormone receptor (GNRHR) gene and insulin-like growh factor
1 (IGF-1) gene which control the reproductive traits were studied as candidate genes on the Wen-
chang chicken(Chinese indigenous breed) in the present study. The single nucleotide polymor-
phism of GNRHR and IGF-1 was detected for the association with the total egg production
(NE) ,average days of continual egg-laying (ADCE) and number of double-yolked eggs (DYE) in
Wenchang chicken. PCR-RFLP method was used for identification of genotypes. The frequency
of restriction enzyme A/a alleles in the population was for GNRHR 0. 69 (Bpull1021 A) and 0. 31
(Bpul1021 a) and for IGF-1 0. 53 (PstI B) and 0.47 (PstI b). 5 analysis of the two genes indi-
cated that the frequencies of GNRHR ,IGF-1 {it Hardy-Weinberg equilibrium. The result showed
that GNRHR Bpu11021 Aa genotype had greater number of eggs (300d) at 87.91 compared to
81. 20 for Bpul1021 AA (P<C0.01). The GNRHR Bpul11021 Aa genotype had greater number of
eggs (400 d) at 135. 47 compared to 125.47 for Bpull1021 AA (P<C0.01). The IGF-1 Pst1 bb
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genotype had greater number of eggs (300 d) at 89.03 compared to 82.61 for Pst | BB (P<C
0.05) and Pst | bb genotype also had greater number of eggs (400 d) at 137. 84 compared to
127. 82 for Pst | BB (P<C0.05). The IGF-1 Pst] bb genotype had greater ADCE at 3. 38 com-
pared to 2. 96.2. 78 for Pst | BB and Bb (P<C0.05) . Two significant effects of genes’ marker
were found: GNRHR of dominant effect on number of eggs and IGF-1 of additive effect on that.

The current research supports the effects of GNRHR and IGF-1 genes on reproductive traits of

chickens.
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GNRHR 3NN T 1 PCR WK ZE K10
X PCR buffer 2.5 4,10 mmol/L dNTPs 1 1,20
mmol/L MgCl,1.5 uL,FP 1 yL.RL 1 L, Tagq M
0.2 pL(1U) . B4 DNA 1 L.DdH,016. 8 pl, &
B 25 uL, PCREARSHAN T .94 CHIAZE 5
min; 94 CAEME 45 5,58 CiBk 45 5,72 CHEfH 60
$.35 ¥R ;72 CHEMH 10 min, HL 10 L PCR ¥4
7R O BRI N VDR Bpullo2l (10U/pl) 1
L. 10 X Loading Buffer 2 L 7K &N 20
pl. 37 CHEYIR N 7%, BV ™9 H 3% W B g
WEEERE LA 10V /cm HEHLYK 1 h, 5R4MEH G WY
W45, Bio-Rad 2 e AR 3 e A7 BE S BUR .
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0.45/0.48/0. 07, %5 ff £ I A/a M85 %4 0. 69/
0. 31,17 S 4bF Hardy-Wenberg SFHRR 2,

e
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E 1 XE GNRHR E[E PCR =4 # Bpull02l &
P17k (M:250 bp ladder)
Fig. 1 PCR-RFLP pattern for GNRHR intron 1 with

Bpul1021 digestion
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Tablel Correlation analysis between genotypes of GNRHR and reproductive traits in Wenchang chicken
‘ ) FEH A Genotype JinE A% R LN
PEAR Traits . .
AA Aa aa Additive Dominant
300 H#% = &%k 300d NE 81. 20" 87.91* 86. 23° 0.111 —0.242"
400 H % =& ¥ 400d NE 125. 47° 135. 47¢ 135. 83 0. 204 —0.197"
¥ 3% 7= R ADCE 2. 87 3.08 3.19 0. 062 —0.061
W DYE 0. 37 0.29 0. 35 —0.001 0. 046

BUE N /N "R ARA M FHRERREFARE, «.

INEFRFIREFBE RETHEREREEE, TH

All the dates in the table are least square means. a,b Means within a row with no common superscript differ significantly at * ,
P<C0. 05, small letter-P<C0. 05; Capitals-P<Z0. 01. The same as below
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AN GNRHRM 36 P A AN 4 400 H 8% 77 8 50
7.97%(P<<0.05), 4% W8, GNRHR £ DL P
FERT XS 300 H # 7™ 85 807 A= 1 b PR 80N (6 o —
0.242 (P<C0.05) & 400 H & 7= 8 #0419 s
BB —0.197 (P<C0.05),
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ZRMEE 2), Hh &M EEN BILEI N 621 bp
5 AENLIE R b R IK 257 bp Ml 364 bp 457 .
Zgeit o, SCE X HEAA T BB/Bb/bb P AL A
9 R0.32/0.41/0. 27, AL B/b B EK Ny
0.53/0. 47 ,iZ A sS4 F Hardy-Wenberg F#IR 2,
2.2.2 IGF-1 3N £ %5 &M 68 A 0

IR FH B AR T H G5 31 A5 8 e GLML 2o B2 43 #r
IGF-1 JEPIAY 1 Sy hnvk 28007 {8, 3% P A BB AL Bb
AL bb B0 45 T WA —1.0.1; 1GF-1 £ H A 2 O
B RGN (E , HE LK ) BB AU Bb &L bb B> 545 T
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RR BR EB BB M
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2 X B IGF-1 £E PCR =41 Pst | B ¥ ik
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PCR-RFLP pattern for 5’ UTR of IGF-1 with
Pstl digestion

Fig. 2

2 Pst1 fEV) 0 IGF-1- Pse1 3 R A [R] 5 (5] 7Y
SEAPERR A OG22, i ER 2 AL IGF-
1" AMA& 300 5 400 H % 7= B H05 5 e IGF-1"5 AL A4
R 7.77% (P<<0.05)F1 7. 84 % (P<C0. 05) ; IGF-
1" AMK 300 H P~ E B L IGF- 1" BIANMA S 7.34%
(P<C0. 05) ;s IGF-1"" A& 21 3% 7= KB40 L 1GF-
I RIS AR IGF-1" ALAMA K 0. 42d (P<C0. 05) il
0.60d (P<C0.05), Z5R IR, IGF-1 FE LAk
FHXF 300 H % 77 82 250™ A= 19 0 RN B A 0. 199
(P<<0.05),
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Table 2 Correlation analysis between genotypes of IGF-1 and reproductive traits in Wenchang chicken

‘ ) FEH T Genotype JinpE A RN
PR Traits .. .

BB Bb bb Additive Dominant
300 H &= &% 300d NE 82. 61° 82. 94° 89. 03" 0.199" 0. 106
100 H#% =& $ 100d NE 127. 82° 128. 56 137. 84" 0.177 0. 089
- 35 3 7= K4 ADCE 2. 96° 2. 78" 3. 38" 0.114 0.143
W R DYE 0. 34 0.29 0.42 0.034 0.053
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AT T GNRHR 3 B AR 0 %F 3C B 38 Y
20, Dunn WY & B ER M AC RS B AR,GN-
RHR He PR 10 %8 38 1 XU 85 A A A L 2 HE
B4 AQ AR R B I % B, GNRHR R B8 25 #7285 % 7%
B IR RO (r=2. 18, df=612) Fl B PER N (1=
2.36,df=612), TEARKE P, EH KK M GNRHR
5 DR XS R AR 0 P 800 L 3 AT R WA i D
L GNRHR 5 X 3C 53 300,400 H #7= H %1
#HA W, LR LA/EM . X5 Dunn 0

3.2 IGF-] EESEUEXEBEAEMENXER
Nagaraja % " [A £k H] Pse 1 W i 17 PCR-
RFLP p#r . W s i +/+ . +/—.—/— 3 FEH
AL, i HSEHERG RN LR, —/—HEEH
R R B IE R R+ /— SEARERKE,
FEA AR HARE R M ARSI TC G, H g
KW IGF-1 25 TIHRNESRIEE ), HEARRE
ORI, IGF-1 L X 3CE XS 300 H % ™= &40
5 L LU 7 =0 L HL 5 S0 B XS % 7 PR AR
M, XYL, IGF-1 JE ] B8 5 250 B0 MR A
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3.3 GNRHR EE 5 IGF-1 EEKNHhRER

Hanrahan &M & 34 K 0L I F GDF9 Fl
BMP15 i HE B 10y A 4R 548 A7 s, ik B 3 7 A
FEH 1) 2 AL 7 4 3 Belclare A1 Cambridge #1252
G TR HED R R DL K i A T RN E A O,
T30 LSRR 1 7E GDF9 Fl BMP15 A% A
TR 2 A B S LAY — A R P SR AR B A A T
Z (I HEDE %

X B TE A e SR A2 TR 22 HE DR B 855 TR 2% 5 il 1Y)
500 1Y B s R, AR AR AE XY GNRHR 4 K #l
IGF-1 FE A [a] (4 B3 [ 4007 1 A7 20 A B L R R B EAT]
EAE, A r RN REA DL N P4k STl e 2
SCE G SRR A LUK . GNRHR LR R IGF-1
FEDA )23 ) 5 e F 0 IR Ak T 3 O P Al L e
Iz | I %A BAE, 8 L riR, GNRHR X Al
IGF-1 HE PR 43 3% 3C B S5 v g ™ A AF H L mi B
BT AT BE R 5 A BB R Y 32 A R B
IR % A bR i BR 1A BB A% FH T X R A S R
HEAT 43 Fhnic 4l Bh 5 .
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