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Association of Polymorphisms in the 5’ Regulatory Region of GPR147

with Laying Performance in Shouguang Chickens

JIA Mei-ting, LI Xian-yao, KANG Li, JIANG Yun-liang, FAN Xin-zhong, TANG Hui"
(College of Animal Science and Veterinary Medicine, Shandong Agricultural University ,
Tai’an 271018, China)

Abstract: To investigate the single nucleotide polymorphisms (SNPs) of GPR147 gene and the
correlations between SNPs and laying traits,the SNPs in the 5’ regulatory region of GPR147 of
Shouguang chicken were detected by direct sequencing method and their associations with laying
traits of Shouguang chickens were analyzed. The results showed that there were 11 SNPs loci in
the 5" regulatory region of GPR147 gene detected in the population. The —593 and —579 loci had
significant effects on egg production from 45- to 56-week-old and total egg number until 56-week-
old (P<C0. 05). Genotype TT at the —593 locus and AA at —579 locus were associated with
higher egg production. Haplotype analysis of the 2 loci showed that hens with haplotype TA laid
1.5,2.5,1. 6 and 4. 4 eggs more than that with haplotype CG during 26-44 weeks of age (P=
0. 041 8),45-56 weeks of age (P=0.032 6),the period until 300 days of age (P=0.1) and the to-
tal period until 56 weeks of age (P=0. 014 4) ,respectively. In summary,the 5’
of the GPR147 has highly polymorphic,SNPs and haplotypes at —593 and —579 loci have signifi-

cant impacts on the egg number of Shouguang chickens,and they can be used as potential and val-

regulatory region

uable candidate molecular markers.
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Tablel The results of population genetic analysis on SNPs in 5'UTR of GPR147
N S CAMEFO KR R A G ENLHERBRE AP {ED AR AL EZ
A= . RAE " .
Loci Genotype Genotype LA Allele XZ value R 5 5 B &
.oci e
(Number) frequency Allele frequency (P value) Ne PIC
GG(322) 0.75
G .82 107.12
—660 AG(63) 0.15 0.29 1.41 0. 25
A .18 (9.999e-05)
AA45) 0. 10
CC420) 0.98 C .99 0. 06
—602 0.02 1.02 0.02
CT0) 0.02 T .01 [@D)
TT(317) 0.74
T .80 158.72
—593 CTD 0.13 0.32 1.47 0. 27
N C .20 (9.999¢-05)
CC(59) 0. 14
AAQ31T) 0. 74
A .81 113. 27
—579 AG(64) 0.15 0.31 1. 44 0. 26
G .19 (9.999e-05)
GG(49) 0.11
CC420) 0.98 C .99 0. 06
—562 0.02 1.02 0.02
AC(10) 0.02 A .01 (@D
TT(420) 0.98 T .99 0.06
—523 0.02 1.02 0.02
TG0 0.02 G .01 (@D
AA(349) 0. 81
A . 88 33.92
—516 AG(63) 0.15 0. 20 1. 25 0.18
G .12 (9.999e-05)
GG(18) 0. 04
AA(349) 0. 81
A . 88 33.92
—489 AG(63) 0.15 0. 20 1. 25 0.18
G .12 (9.999e-05)
GG(18) 0. 04
CC(425) 0.99
C .99 338. 86
—435 CT(D 0. 00 0.02 1.02 0.02
T .01 (9.999e-05)
TT) 0.01
TT(349) 0. 81
, T .88
TG(53) 0.12 49.07
—427 G .10 0.21 1.27 0.19
CTo 0.02 (0.002 4)
) C .01
GG(18) 0. 04
GG(349) 0. 81
G . 88
CG(53) 0.12 49.07
—357 C .10 0.21 1. 27 0.19
AG(10) 0.02 (0.002 2)
A .01
CC(18) 0. 04
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Table 2 Least squares means and allele genetic effects for laying traits at each locus
TR AT R R ER RN ER 500 5 PR B TR 9%
A=t FEEB MMEB Age at Egg number Egg number Egg number Egg number Egg number
Loci Genotype Number first from 20 to 25 from 26 to 44 from 45 to 56 4t 300 days until 56 weeks
laying weeks of age  weeks of age  weeks of age of age
cC 59 159.9 10.1 96.9 39.5% 102.1 146.5
CT 54 163.0 8.9 98.1 39,14 102.1 146.1
TT 317 160. 8 10. 4 98. 4 43. 8" 103. 5 152.6
_ P1{H 0.279 0 0.399 3 0.564 4 0.028 7" 0.595 4 0.049 67
oo AE —0.5 —0.1 —0.7 —2.2° —0.7 ~3.0
(P i) (0. 550 6) (0.778 6) (0. 285 3) (0.048 1) (0.436 2) (0.064 6)
DE 2.6 —1.3 0.5 —2.5 —0.7 —3.4
(P {8 (0.110 9) (0.242 9) (0. 756 6) (0. 281 9) (0. 707 6) (0.343 &)
AA 317 160. 8 10. 4 98. 478 43. 8% 103.5 152. 64
AG 64 162. 6 9.3 99. 14 39, 748 103. 4 148. 228
GG 49 159.7 9.8 95. 4" 38. 7" 100. 3 143. 8"
. P1{a 0.317 9 0.545 8 0.085 0 0.027 27 0.254 3 0.030 3"
AE 0.5 0.3 1.57 2.5° 1.6 4.4"
(P {8) (0.507 D (0.586 8) (0.041 2) (0.031 9) (0.101 1 (0.014 5)
DE 2.4 —0.7 2.3 —1.5 1.5 0.02
(P {8 (0.131 0 (0.499 4) (0.112 2) (0.499 9) (0.407 0) (0.995 8)

P<20. 05 FIRZ AL AT MR ] e R B 22 (8] 22 S @ 25 5[] — o2 A ] — B0 A5 A A [l 5% 5 9 0 0% 8 ) 22 e d2 3% (P<<0. 05D,

* . P<{0.05; * . P<<0.01,

AE JIMPERON 48 S s DE B RAERUN IS . TR

P<C0. 05 indicates that different genotypes at this locus differ significantly in this trait. Value within the same column at the

same locus with different superscripts differ significantly (P<Z0. 05).

Dominant effect. The same as below
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W E S (P<<0.05), R A5~ EE TA/TA
B TA/CG BIZ 4.7 M, b CG/CG £ 5.1 M, i
FEERL TA/TA B TA/CG B Z 6.5 M.t CG/
CG £ 8.8 Hr. Ity B i M &0 43 B 45 2R &

PG TA 5858 CG M. h - EE L
LS P=0.041 &), s/ HE &% 2.5 L (P=
0.032 6),300 R=HEL 1.6 f(P=0.1),56 J& &
FEEL 4. AKR(P=0.014 4),
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Table 3 Least squares means by combined genotypes and haplotype genetic effects

. R AT R Hh 0 7 R R Jo 7 R . "

W A A A . 300 K= 4L 7 2 J B
ANMEH Age at Egg number Egg number Egg number

Combined ) Egg number at Egg number until
Number first from 20 to 25 from 26 to 44 from 45 to 56

genotype ) 300 days 56 weeks of age

laying weeks of age  weeks of age  weeks of age

TA/TA 317 160. 8 10. 4 98.4 43, 8% 103.5 152. 64

TA/CG 54 163 8.9 98.1 39,148 102.1 146, 148

CG/CG 49 159.7 9.8 95.4 38. 7" 100. 3 143. 8"

P1{H 0.265 6 0.368 8 0.125 2 0.021° 0.2227 0.015 2"

AE 0.5 0.3 1.57 2.57 1.6 4,47

(P {8) (0.505 7) (0.583 0) (0.041 8) (0.032 6) (0. D (0.014 4)

DE 2.7 —1.1 1.2 —2.2 0.2 —2.1

(P &) (0.104 1) (0. 309 2) (0.411 6) (0.370 2) (0.933 3) (0.570 4)

o B SR PR 4 6 7 X 0 Bl A A7 A CLE
3 3 — 5T ) % P Y .
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T 11 4~ SNPs fi 5, Hovft 3 A BE 225, 8 A IR
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