BMEE R 2007,38(9):907~912

Acta Veterinaria et Zootechnica Sinica

BAERKME(GH)EERBX RFAIEX ZEESHT

VREEH RSO R AR T B IRALER BRI
L IR B R SHARFBE . M 22500952, % BRI K% SR 2% B . A 230036)

 OE: R ARKMFESE RS X ZE XTI 8 Xt 514, I PCR-SSCP J i %t At 5t i . 75 i1 B 8

B MG L4 78 MY L 1L BRI IRV (2 %0 (4% 5 BRI 45 8 AN Fh g AT AL H R 2 B AT é*%éuzﬂ?»/*“ﬁu

H AR 230 A (C—G) (244 AE(C—A)FI 3 701 &b (C—T), BIPHALZEAS 7 F 5 W45 X .3 701 b 28 A8 fir T 4 i X
55 4SBT AR GRS X R S A YT IR S AR L 3 AR X R B TR R O AR S vk . Sai AR R B (D FE 5 R 5 X I [N A

b E e R SE AL B AR B T A A R ()N 4 SR b N TR R A S MR E S, HR A

RIMG [y CC B PR 07 22 & 28 o 8 Y . m] DAHE DN A AR 5 BT 4G 00 38 ) ik EA A ) R 55 26 7™ P B AH G

KEW: M AERKMBREN BB TRE SN

FE %S :5834. 2 X EkFRINED : A X EHE:0336-6964(2007)09-0907-06

Polymorphism Analysis on Coding and Regulation

Regions of Growth Hormone Gene in Duck

XU Sheng-hai', BAO Wen-bin'"*, CHENG Jin-hua',

HUANG Jun', ZHANG Hong-xia', CHEN Guo-hong'”
(College of Animal Science and Technology , Yangzhou University ,
Yangzhou 225009, China;2. College of Animal Science and Technology ,
Anhui Agricultural University, Hefei 230036, China)

Abstract: The single nucleotide polymorphism (SNP) of growth hormone gene was investigated
in various breeds of duck, including Beijing ducks, Xihu mallards, Cherry Valley Meat ducks,
Jinding ducks, Shan Partridge ducks, Jingjiang ducks, Shaoxing ducks and Jinyun Partridge
ducks. Eight pairs of primers for coding and regulation regions of GH gene were designed based
on the database of duck genomic sequence and the SNPs were detected by PCR-SSCP method.
Three SNPs were found among individuals, which were 230(C—G), 244(C—A) in 5'-UTR and
3 701(C—~T) in exon 4, respectively. However, the mutation at 3 701 was a silence mutation.
And the 3'-UTR represented its own high conservativeness. The analysis results showed that: (1)
At locus of 5'-UTR, the frequency of B allele in Jinding ducks was significantly higher than that
in other breeds. (2)At locus of exon 4, the frequencies of genotypes in different breeds were sig-
nificantly different, and the frequency of CC genotype in meat-type ducks were significantly high-
er than that in laying-type ducks. According to the results above, we can conclude that these
SNPs may have relationship with some productive traits of ducks.
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Table 1 Primers of coding and regulation regions of GH gene for PCR
N PCR =R @
519 7 R /bp CR 7= K N
Pri S | ) PCR product Annealing
rimers Sequences _ocation size/bp temperature/°C
5'-AAAGCACCTGAGAACAAA-3'
P, , , 2~311 260 62
5-CTGGGACACCTCTGACATAA-3
5'-CTAACGATAAATGGGAAAC-3'
P, , , 60~395 136 55
5-CCCGCATAGATAGAAAGT-3
5'-AGGAGCACTTTCTATCTAT-3'
P, , . , 72~580 209 55
5 -GCAATGGTTCTACCTAAT-3
5'-GTAGCACCATTGCGAACA-3'
P, . g ) , 68~807 240 58
5'-GGCAATCCTCGTAAACTGA-3
5'-CACCACTCCTGTCCACTT-3'
P; PR, o o 248~2 476 229 56
5'-TCAGGCTAATGAGGAGATG-3
5'-TGGGTGATTTGGGATGTCTC-3'
Ps , ) ) ) , 113~3 322 210 59
5-TGAAGTGCTCACAGATGGAA-3
5'-ACATTACAGAACACCTCACC-3'
P; , , 563~3 793 231 58
5-TACCTACTGCGACTTACCCT-3
5'-TAGAGCCCCTGGTGCGAG-3'
Py 867~5 219 353 60

5'-GCTCAGCGGTAGCGGGTT-3'




9 VPRI 5 I 2R K2 (GHD 22 DR 00 (X S 5 X 22 25 Pk 40 909
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0.5 L, 10 pmol/L ¥ (Fi#$0. 5 pL, Taq M 1. 0
U.100 ng/pl. DNA £k 1 pL.ddH, O 14.8 plL,
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Fig. 1 SSCP analysis on PCR product of primer P,
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BCAA FI AB T Fp 2 R () PCR 7= W) A B itE

1, 6.DD; 2, 5.CD; 3, 4. CC
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Fig. 2 SSCP analysis on PCR product of primer P;

fraof fe Wy, bk BLOAA B 5 GenBank

(AB158760) H (1) 3 [y 81 — 3, & X o0 B A 7Y,
AB #I5 AA B L AE 5/ PR IX 230 4 (C—>G) Fil
244 Ih(C>A) K HERAR R A AR OILIE 3,

230 244
TCA CCTGGCAACATCCA CCCA

TCAG CTGGCAACATCCA A CCA

B3 AA B0 AB B EL R 5 5 LR
Fig. 3 The mutations in 230 and 244 nucleotide be-
tween AA and AB genotypes

I CC 1 DD P4 28 g PCR ™9 | Be kAT
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T3 — 3. @ B AERL, CC MY DD RAH LA
A T5 4 SR 3 701 Ab kA C—>T 5748 X
R GRS AR R R YA T 2R L R Y
GG & B9 A8 I 1 Ak 1 2 R TR ATY AR Ol R A T K
(ND LT HE AP X 9 55 125 {7 S B R » A i 2 72
T NUURRZ LK 4) .

3701 =70l
ACAA TCTEGTTITT ACAA CCTGGTTTIT

E 4 CC# DD EFEE 3 701 & RER N F & E
Fig. 4 The mutation in 3 701 nucleotide between CC
and DD genotypes
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Table 2 The frequencies of genotype and allele in GH 5'-UTR in there duck breeds
i A%
o AA AB BB A B 12
Breeds Number
LG -
55 0.891(49) 0.109(6) 0C0) 0. 945 0. 055 1. 090
Jingjiang ducks
& E G .
80 0.675(54) 0.325(26) 0C0) 0. 837 0.163 2.370
Jinding ducks
EAPA
50 0.920(46) 0.080(4) 000) 0. 960 0. 040 1. 140

Shaoxing ducks
15 IR AR o, =599, =9.21. FF

The data in brackets means the number of individuals. The same as below

2.3.2 A[FEYSF GH FF A BT 4 03k R R R
BRI R A B AR F Uk 15 s i R AL et R
RUBCRIFIH O BRI 38 . R 25 SR 4TS A M
e, LAWE %€ 4% HE AR 2 5 4k T Hardy-Weinberg
. W3 3 UL, 3% SNP A 5 76 b 5 1 | P 189 g
AR A 0 25 P AT AL S b rp DLAE AR R C o L 40

B2 0.724,0. 630 F1 0. 8115 11 76 VLG | 45 %E 15
LLUBRTS L 28 2% 1 25 25 F AU A vp LSS A L R D
LRI RAE 0. 642~0. 950, & AME o B g 45 1
BT IR LLBRTS Ab , 2% 4 1A 12 A it 1 ik DR 031 23 34 b
F Hardy-Weinberg -4 (P>>0. 05) ,
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Table 3 The frequencies of genotype and allele in GH exon 4 in eight duck breeds
it AL
" ce CD DD C D 7
Breeds Number
JeaTng
49 0.551(27) 0.347C17) 0.102(5) 0.724 0.276 0. 850
Beijing ducks
Y ) EF G
50 0. 380(19) 0. 50(25) 0.120(6) 0. 630 0. 370 0. 266
Xihu mallards
S
55 0.018(1) 0.436(24) 0.546(30) 0. 236 0. 764 2.403
Jingjiang ducks
& e -
80 0. 000¢0) 0.300(24) 0.700(56) 0. 150 0. 850 0.631
Jinding ducks
L1 PR . . o ar
60 0.050(3) 0.617(37) 0.333(20) 0. 358 0. 642 6. 955 %
Shan Partridge ducks
AP
) 50 0.000¢0) 0.100(5) 0.900(45) 0. 050 0. 950 0.130
Shaoxing ducks
25 2 KT
47 0.043(2) 0.340(16) 0.617(29) 0.213 0. 787 0.220
Jinyun Partridge ducks
bt 5 0
45 0.667(30) 0.289(13) 0.044(2) 0. 811 0.189 0. 050

Cherry Valley Meat ducks
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Table 4  Test of difference for genotype distribution

on 5'-UTR of GH in there duck breeds

Rt SN ZEaD
Breeds Jingding ducks Shaoxing ducks
I T
8.40" " 0. 26
Jingjiang ducks
4 e
10.40* "
Jingding ducks
X(z’»‘ml) =3 84’X3Ao|<l> =6.63
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T BILAAR R 23 2L 2P B 0 7 2 15 R R 1 A
R R AR R s R, GH X 3h A i i
M 3 3% B R S 9 v A O L R LR ZE K

x5 SANBHMGCGHEERIEFINEERRSHERKE

Table S Test of difference for genotype distribution on exon 4 of GH in eight duck breeds
- [ERCIE S L PN 4 L JRR T 204 25 RN PR A 15
Pun d Xihu Jingjiang Jinding Shan Shaoxing Jinyun Cherry Valley
3reeds
mallards ducks ducks Partridge ducks ducks Partridge ducks Meat ducks
63 .
3.00 42.99" " 67.27"" 34.85" " 65.54" " 38.50" " 1. 81
Beijing ducks
VY i8] B
32.05° " 55.37"" 20.76" " 62.16" " 30.79"" 8.02"
Xihu mallards
ElURAR L
7 4.38 5. 56 16.25" - 1.33 54,44
Jingjiang ducks
&g
o 20,38 7.10"" 3. 86 80. 02" *
Jinding ducks
LR 1 , ,
36.39° 7 8.72" 47.16°
Shan Partridge ducks
126 - ,
11. 147 72.83" "
Shaoxing ducks
25 =R -
48.31" "
Jinyun Partridge ducks
Xfmmm =3. 84,){3““1) =6. 6S;Xi.os(2) =5. 99’X2,01(2) =9.21
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Gty XA, 5 7 e B 2B P 9 A L 5 4R XA
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DR S R 28 1 b o AT 0 2 TR ) 3 08 R ) 4 31 T
KEEVERI AR . AWF5E A PCR-SSCP J5 3% 3L 46

MF) 3 A4~ SNP Az i, Horp 5 X E T 2 4k, 4
PO IXERS 4 AbEF 1AL (UTBRZE2E) L 76 3 A K A
R ZANE LT 3 IR DX AR ST X T
Wi GH BEPEAR AT 1/3 /9 2 i DXORT 2 [X 3% BE
TR R SF M. X2 SNP A £ 2 A 23 5 T |
A AR L DR ) 2 38 300 5 B3 2 0 S ] i PR R A
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