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Abstract: In this study, vasoactive intestinal peptide receptor-1 (VIPR-1) gene was used as a
candidate gene to analyze the association of 12 polymorphisms sites with early egg production
traits in 644 individuals in Ningdu Sanhuang population. Association analyses showed that the A-
284G in the 5’ regulatory region was significantly associated with the age of first egg (P<C0. 000
1) and total number of oafish egg from 90 to 300 d of age (P<C0.05). Allele G is positive for
number of egg. The C+43 327T in intron 6 was significantly associated with total number of
eggs and total number of qualified eggs from 90 to 300 d of age (P <C0. 05). CT was predominant
genotype. Significant association was also found between C+53 327T in intron 8 and the age of
first egg (P<C0.01). The allele C was positive for less age of first egg.
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R EIREY o AR Ok B Y R SR R LS
FEEE MR A ¢ < i FL & (Prolactin, PRL) B [H™ | 1fiL
EIEYE K (Vasoactive intestinal peptide, VIP) 3
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VIPTEE R T MM RGE ) IZHF7E. 5K
A EIEERE B VUM OC . ] VIP 3 3 sl 4k 3l fe iz
Z & A PRL A5G S 23 i 6k 8247 0 vh s
PR VIP G T A0 Y S2 R A
PRI fE . © 40k W] & 28 I e (404 2L 3 40 M Y 4
J S 1A I A 3 P BK T BY 2 f& (Vasoactive intes-
tinal peptide receptor-1, VIPR-1)"%, VIPR-1 5
VIP fE R IER m R A 1456 25 i PRL E 8 G
53 W SR S LR A — 2. X[ VIPR-1
BEFERLT 2 5 g R (2p3. 2), 2K 67 906
bp, 4% 13 MM EF. 12 AN & T BIRIEER
[ ANE G SR K- X RE VIPR-1 L H k47 17— L&
WFSE TR DE 1AL P A [A) B0 A 1 mRNA ) %3k
IR TR S B ERE S A  H R R AR S
) DNA J7 51 728 53 A G, ik R Wil . A BF 58 LA
VIPR-1 R Oy B4 7 MR e ik 2 19, DL 77 0
= RN BFTE R R X VIPR-1 3L 12 AN i 5 79
IR AR RE B R R EAT T 00 M K VIPR-1 %k
12 A 2300 S AE R s AEbRiC il 471

1 #MBRE5FE
L1 I8

ARIR XY FEVE A T A IR 7 R & H A E
TLVE TR =BG BE R BERY 644 H LM ARG T 4
ATEARIE 7 - R — BB PR RE BN R E . SR
7 2 F IR ARl R o 2 ) b A ) SR s v A 5 L 77
d Al H R EL77 d R BRI IR 2RISR . E IR
ME 7 A T RO EG RS R, 77 d BRI AR R i i
EZILESIEAREL LY S8
L2 HRaH

ROHE I RE 90 H R REXS 58 A 8 & R B 2E 1T
B AAGH T H W R A R A E . 5 E
300 HkE5H . BAm ORI AIBR T i st T T 20l %
A EEA W AR IE R R A e &

IR MY BERG

R i MR S ™ H %300 H % 5™
HEAL.300 H I SIEH RS 300 H % SmwHE HE 2L 4
NS TEH B AR 1 T E R H
300 d B RS 1R BE X B AR NG & B A R 1)
(90 ) ¥4, WA HBEXS ) 7= S A AT 8 H il ok B
300 d. 300 d G IE#H HEUE IR ARG 90 ~ 300
d AR A T2 A B E. 300 d R TE AR 52 ¥8 4
HXG M 90 ~ 300 d JHTA] . A= 77 1) W T 2 50040 475 WL
Ok D RO U N B A N e
1.3 5[#Migit5&MK

WA VIPR-1 JEH 12 4> Z 86080 iR 46
GenBank ( http://www. ncbi. nlm. nih. gov/) 3§
VIPR-1 £ N ¥ % ( GenBank % 3 5. NW _
001471633) J&% 5"l 3 X # 43 J7 51 345 51 B % it 5
YIF 5 A B DL R R ARG ) ) A s 0 ARG T 7 i
k1, 2SI d EigEYHEAR A F A .
1.4 PCR ¥ 38 5E R B H

PCR R WK Z& H:.2.5 pL 10 X PCR Buffer,
0.5 pL.(10 mmol/L)dNTP, - F## 5| ¥ ik & ( k-
NG e B 09 50 pmol/L) 1 pll, MgCl, (25
mmol/L) 1.5 L, TagDNA B4 1 U, 5 P 4
DNA 47 1 L. (10 ~100 ng). Jil 2: B F/K & 25
pl. iR Bk R B T Express Gradient PCR {X
ERATANT RO AR JY - 94 CHAEPE 3 min; 94 CAZ
30 s, XCiRk 30 s(&£ 5 ¥R KIEELZE 1,
72 CHEAf 30 ~ 40 s,32 MEH ;72 CHfif 5 ~7
min; 10 C 47, PCR ¥ 1 1% 354 566 1 v ok
iRl

XF TR I 8 ] RELP 43 A4 il ) 5 g 44
Z % :PCR 7“4 6.5 uL. YT 1. 5 uL,10 X buff-
er Zpil 1.0 pL, 37 C(Taq 1 5 Tai 1 [if R
65 CHOMEIRAR B T . 2% ~ 3% 1Y Bl B o e el
VKA DU U0 7 0 R TS AR 2R e A IR AR 4 i K
EHER R, g1 12-4 35 ) PCR =) HEH 3%
T O I P VK R AT R R R
L5 Zitah
1.5.1 XVIPR-13: N 2 8547 5 5 38 F 40 7
AROTHE LSBT H T WSRO 1 A ) 1 st %
W B B RN TR 1A R A AR R SR AT R
TS5 B LoAR e 5 5L 7 2 R AR TR] Y SISk
SAS 8.1 GLM ¥ #4781 43 #r - # JE B AL 40 °F
Y, =ptG+H;+e; . H, Y, JHEREZERE . K
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Table 1 Details of 12 primer pairs for genotype detection of chicken VIPR-1 gene
IR/ 195 PR Gt (VA o5 By B KR
Name Primer sequence (5'—>3") Length /bp No. Location Sites? Method AT!'(Tm)/C
F:CATGCGGGCTCTTGATCACTG 5" regulatory
503 315 M1 C-1719T Cspb6 1 64.9
R:GATCAGGATTGGCAAAGCACTAC region
F: TGAAAGCCCCCAGGATCT 5" regulatory
501 365 M2 A-284G Tai 1 58.2
R:GAGCAAAACAAAACCCAAATCA region
F: TCGCCTGTCTCAATTAAATGTAC Exon 2
E2 285 M3 A+457G Hpa 11 57.6
R:GAGGGTCAGAGATCCAAGAAGT (Ser18Gly)
F:AGAGGAACGCAGCCAGTG
12-1 203 M4 Intron 2 C+598T BsuR 1 58.2
R:CCCACCTAACATAAAAGCTCAAC
F.: TGAGCTTTGCAACTGATATTAGAA
12-3 298 M5 Intron 2 G+18 805T Hpa 11 58.2
R.GCTGGTGTCATCATCAAGTCTG
F.GCCATCTTGCTCCCCCCTAC
12-4 267 M6 Intron 2 D+19 8201 PCR 58.2
R:GCAGCAAAGCCCTAAAAGCATT
F.CAGAAAGAGCATGCCTAGTTGTA Exon 3
E3 562 M7 A+19 928G Mbi 1 59.0
R: TGGAGATGTGGCACTGAGG (Ala66Ala)
F:AATGGAAAGAGGTATGATGGAC Exon 6
E6 412 M8 A+36 264C Taq 1 57.6
R:CAAAGCAATGTTCGGGTTCT (Argl58Arg)
F:GAGCCATTGCAGTCTTCATAAA
16-1 349 M9 Intron 6 C+37 454T Xap 1 58.2
R: TTACCATCACAGAGGGGAAAG
F:CCCCGTTAAACTCAGCAGAC
16-2 434 M10 Intron 6 C+42 913T Hha'l 58.2
R:CCCAAAGTCCCACAAGGTAA
F:CTCCTCAGGCAGACCATCATG
18 486 MI11 Intron 8 C+53 327T Taq 1 58.2
R:CTTGCACGTATCCTTGGGTAGC
F:GGGGTAAGGAAGGGAAGAGC Exon 13
E13-2 363 M12 , A+67 608G Tai 1 61.9
R: TCGGCTAACAAGGATGGTGAG (3'-UTR)
1B IR JE s Sites?. ARG VIPR-1 3 [H 751 (GenBank %55 : NW_001471633) LL ATG 24 fii 45~ +1 3t
AT!. Referred to annealing temperature. Sites?. The first nucleotide of the translation start codon was designated +1 with the next upstream

nucleotide being -1 as chicken VIPR-1 gene sequence (GenBank No. NW_001471633)

AR B BARIE . G o JE
RUAA » e Ay Bl AL BR 22 800
1.5.2  Jk B &N 4 B
ef fect ,a)=(AA-BB)/2,

B AR (Dominance ef fect »d) = AB-(AA+
BB)/2,

PRGN H Sy ik

fin e %% N (Additive

2 H#RESH
2.1 RANMIREEFTHZEBEH~FHERH
P

PI3S VIPR-1 FE A 12 A~ 58 A8 {57 ;5 AR 2l 5% i 4G
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Table 2  Association of the VIPR-1 gene polymorphisms with the early egg production traits (P value)

EZOY A=) T H % R ER SR E R Wi JE 2
Polymorphism AFE EN QEN OEN
C—1719T NS NS NS NS
A—284G <C0. 000 1 NS 0.051 9 0.048 0
A+457G NS NS NS NS
C+598T NS NS NS NS
G+18 805T NS NS NS NS
D+19 8201 NS NS NS NS
A+19 928G NS NS NS NS
A+36 264C NS NS NS NS
C+37 454T NS NS NS NS
C+42 913T NS 0.012 9 0.019 2 NS
C+53 327T 0.000 5 NS NS NS
A+67 608G NS NS NS NS

NS. P > 0.05; AFE. Age at first egg; EN. Total number of eggs from 90 to 300 d of age; QEN. Total number of qualified

eggs from 90 to 300 d of age; OEN. Total number of oafish egg from 90 to 300d of age. The same as below

R3 MRABIGEFRBEEFRTH_EBEHRSEHRHBEXYE
Table 3 Association of A-284G genotypes with early egg production traits in

Ningdu Yellow chickens under cage condition

PR Trait P {f P value AA(23) AGH(109) GG (512) a+ SE? d+SE?
JF= HiE AFE/d <<0.000 1%~ 137.944+2,08%  129.0640.97%  137.05+0. 464 0.74340.114 —8.50340. 014
B HEECEN/#L 0.113 7 110.63+4.08®%  116.81+1.91*  112.73+0.91>  —1.41540. 347 7.57140. 027

BIEH E A QEN/H# 0.0519 104, 2444, 06*  113.24+1.90>  109.0640.91>  —4,1740. 339 8.92440. 026
BT L OEN/#L 0.048 0* 6.3941.09* 3.5740.51° 3.6740. 24" 2.755+0. 086 —1.353+0.006

LoBUN TR & ARMEDE T VRO £ bR AR + ARERG RPN E FHRRERALE AANETFHERERE
FOREFHFREZERTDE ; O NETF R R B MER x 2R BEMK(P<0.05), % * KRB F MK (P<0.0D . T

cantly (P<C0.05) or highly significantly (P<C0. 01). Number in brackets show the numbers of tested individuals of each genotype.

indicated P<C0. 05 and P<C0. 01, respectively. The same as below

AR F I B 0 A
2.3 fIECHRIBTERH=EMHREXME
f 5 C+42 913T A [m] 5 (A B 55 FUHA 7= 245 bR
MR G PE L % 4, N 4 fJRLE W, i C+
42 913TH 300 H & ™ HOM 300 H #1Y & IE # 5
$ 8 A & (P<C0. 05) . CT R il A4S 1A 2 3 = B 5
R IE# A CC BIAKRZ 7~8 M. T AT
300 H % B EES 300 HEE A RIE W B — &
ARG, B CT B /4 A M B 98 77 H 8 S i by CC
TR EHER 0.5 d,CT BN i S 1 3w T 46 %k
e CC IR Z 0.5 fit. B F7E 644 MAMATH A
R ) TT BUAS A, JE 7k A7 3845 2500 i Al 1. {3

. Least-square Means + SEj; 2. Additive effect == SE; *. Dominance = SE. * Values within a row with no common superscript differ signifi-

* and * *

AL HEMNZ AL 5% 300 H #8118 7= 8 4. 300 H & i
BOER B RS B REH.
2.4 fIm C+53327T 5EREH~=EMHRAOEXME
P C+53 327T A [m] 5 A 21 55 B 7= 235 IR
AIFRRPE L2 5. frs CH53 327T 5™ H i )
HEF X (P= 0.000 5<20.01), 5 M4 /= B A IE %
B BT R A 6 (P> 0.05), 45 3L [H Y JF
PHBEMR N . TT > CT > CC; Z&E BT A
L IER CC A TT A 77 H 1k 2
B 3. 75 d. 22 59 B3 (P<<0. 01) , SL R A CC [ 4k
HAEL CT MR JF 7= B #5207 3. 02 d, 2 F )
i (P<C0. 01) , FE P R CT b 56 P R T T AN 44 - 3
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Table 4 Association of C+42 913T genotypes with early egg production traits in

Ningdu Yellow chickens under cage condition

MR Trait P {H P value CC(603) CTMD
= H ik AFE /d 0.768 3 135. 7440, 45° 136.24+1.63°
BEERCEN /# 0.012 9 112.82+0. 85" 120. 67+3. 06"

BOEH EH QEN /# 0.019 2° 109.1040. 85* 116. 4643. 05"
REE E B OEN /H# 0.566 9 3.72740. 23° 4.2140. 82°

FFr= H AT 5= 0. 73 d, 22 58 B3 %A S B m
PR AR N — 4. 154, B AERNAE N 1. 356, 3% f7 A

EER RN . PR S SRD T A N A
TSI Bl RAEROY N IE RS T 91

RS AR CHB3RNITEEREEFRTHZEBEH~ZMHRHMEXE
Table 5 Association of C+53 327T genotypes on early egg production traits in

Ningdu Yellow chickens under cage condition

PR Trait P {fi P value CC'(268) CT'(273) TT'(103) a® SE? d+SE*
F7= H it AFE/d 0.000 5°*  133.9740.64" 136.9940.65% 137.7241.03% —4.158+0.092 1.35640.004
MEEREN/MK 0.911 2 113.3941.21* 113.53£1.25° 112.5741.97*° 1.1544+0.24  0.3174+0.012

BIER B QEN/K 0.999 8 109.5741.21* 109.56+1.24* 109.6041.96* 0.257+0.234 —0.23440.011
BB B8 OEN/ M 0.243 4 3.83+0. 32" 3.9740. 33° 2.974+0.53"  0.8984+0.041  0.55140.002

G A M T a4 &, SFA RN A A A T w e &

3 4t i (F=rE . XX VIPR-1 L0 5003 X 5 5 7

X0 77 BRI 52 2 B IR R P A 2 A IR
TS [R] 2R R A LE R B A OC L a0 EORE AR L A
Tl 2y . AW o 7B = S RE, 7 H RS R
136 H &%, A X T HE PR ok U6, A8 B R B/
(7.86%), 300 H M= EEF-2 R 113. 92 ¥, 28
SERBEK(23.9100) . MK R, FF=Hi S
300 H 5 S™ BE B R AUAH O RN — 0. 24 (P <<
0. 05) , K HIXG FF Pk B, = A 2

FE PR S B [X 2878 DL S N % 7 S5 40 B 7 58 Bk
() 58 7% A BE T BORE R 254 L D 8 kAR A8 Ak L T % SR
5V X AR A ] R ORI A e SR L 3R R OK T
MR AE Y, LY VIPR-1 B R 5" 3 X
PTG H AR R ok R T %Y.
B SRR IR S T (— 114~ —79 bp) ], &0 15 3
FXEAE(— 126~ +1 bp) ], 7£ (— 126 ~ — 488
bp) [A16L 5% A W AE 19 3 58 1 15 51 5 S 3 il IXAE (—
488~ —1 025 bp) . JAsh FIX WL & £ 45 VIPR-1
R DR RE Rl A SR AT G 18 BN T A » I 5 4 0 XL
SEAM ) DX 8RR AR o Z0 g BAE SR R Rl VIPR-1 3
ek, RPFFE 4 LR A— 284G Xf 4]
FREEEIR 4 DS EAFAEAS 6] 72 B0 52 ) 25 7 B A

S5 A a5 T A B L 24 — 284 bp A EE A B
HGZWRT A,kET 14 CRE-BP1l/cJun 514
CREB ) 7] e FH A £, AT g 3 8009 VIPR-1 £ [A
TR 25 5 o AL SRS Rl T 5 X B S 1Y
G54 kR BIREE E L R F2 58 DT 3K B 5 e 3 1 1Y
H i 75 2t — 25 0 i Rk i .

AR ANATTRE N B R T R AR 2R R
fife s L B EEEE Y — N TH R N AR SR R RS
EhRAEEZEER" . Batr 2B W& 7
Sy W S SN (IR E vy =141 9 | a1
TR B R T A T e . BT IR L 8 BT
S8 B 5 H A SR R RS G RN AE T R S R
FEEMR A W S C+H42 913T 5§ C+53 327T
HIEOL TN EF LW RN R ENEF 8
L, C+53 327T AL 5488 F 8 #HI 27 bp. £ #H
I 33K A7 A5 Y A8 AT R S A T R S 5 ST A 1 )
AE . T SZ MR 1 X% VIPR-1 PR3 3k K 38 i 40
EMR, WERIHAE X 3 4 SNP 5 R = E M
AR B AR SR8 BLJE 70 I BE IR BF R AR B A
oA B AU 1 s RS o ik — 25 B E .

AWFSEE X VIPR-1 JEH 12 M2 AN A S
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