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(# ZE] [EMYNENE G4 GV ST R AR A4 (RG24 B4 m A FOS EL 204 6 A
Fh P B4 Somatostatin FIN (SST IS 1 4N B T4 2 48 BT 34T SNPs A&, 0F 58 Ho 5 6 4> & Fb o [ 8 28 358404
KRG, Dri:) R A DNA L #200 7% 4 R F1 PCR-SSCP J7 i, %) 669 sk [E 24 SST R4 1 F1%h 2 4h g
T AT 2 BT, 18l f/ R PR R G SST B i 7R [) B K AL 55 6 AN 5 B v [ 8 20 AR M R AT G M 4
Bro. L45RY 7F SST ELHHE 126 NI A AL R3] 1 b Z B AL BB N FFE 224 H GG M AG 2 Fi 5L w5k, HoAth 4
AW A RIS AACAG.GG 3 R LR, i3 H R 7T R BRI 6 A R 8 A AR SRR A/ G R AR | Sk TR T
R ENEEEEFHAT TEIT A, 5K FRW, & B0 B 7E X — 07 s B4 F Hardy-Weinberg - iR & (P>
0. 05) ;AL AT ALG SF AL HE PRI 2R I 22 265 (5 B & BEAE 6 A v [ 8 4 oh 43031 25 0. 053 8~0. 218 8,0. 781 2~
0.946 21 0.096 6~0.283 4, SST BN AL AN 6 A A E 479 8 A K8 15 AR S 73 A 45 2R R L %00 s X
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T E T AG BIAAR(P<C0.05) 512 A& 7 4 A, GG BIA R R RHR 35 85 T AA BN R (P<C0.05) 312 A Ik &
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B ERARE . (450) SST WAl 68 5 2 I 4 & 79 4 RS Je 4 09 28 RAEAR A B VT A G Mk al 1R 2 )1 4.
E VA TS AR R A MR AR B

[EgiA] AKIMMZIEE ;PCR-SSCP £ 251k h [ 4 5 4 K MR

[FE4SES] S823.12 [XmktriZEB] A [XxEEHS] 1671-9387(2011)11-0065-06

Polymorphism of SST gene and its association with
growth traits in cattle breeds
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Abstract: [Objective] The variation of exon 1 and exon 2 of Somatostatin (SST) gene were examined
and the association of this polymorphism with growth traits in Qinchuan, Nanyang, Luxi, Luxi X Simmen-
tal,Xia’nan and Jiaxian six cattle breeds was investigated. [Method] Using PCR-SSCP and DNA sequen-
cing technology,669 individuals from six Chinese cattle breeds were selected to check the polymorphism of
exon 1,exon 2 of SST gene. Least squares regressions analysis with linear mode was used to analyze the re-

lationship between the genotypes and growth traits. [Result] Mutations of G126 A was detected in the ex-

* [k BT 2011-04-11
(REETH] ERESEE AR R 83 % T (CARS-38) ; 8 587 3 K A= Yy b Fh 1% 3 B 8 K% T (20082X08007-002) 5 H &
BB VL2 5 A0 A B R R SRR 30 H (IRT0940) 5 BEPE 45 “ 131157 BB A B TR % 31 (2010ZDGC-01)
[fE&ERAT ™ 984—), &, NS IR WA FE M+, EF N F 4 BP9 . E-mail: 1984yuanwen@163. com
CBEEER] AMARAI63—), B Beri e K #8042 A R I0, EENE YA KL F R R4 s s /S B,

E-mail ; zanls@ yahoo. com. cn



66 P AL AR MBI A2 4R (A SRR 2 B 5% 39 &

on 1 of the SST gene. The electrophoretic result showed that there were three genotypes,namely AA,AG
and GG in all cattle breeds but for Qinchuan and Luxi X Simmental which had two (GG,AG) genotypes.
Allelic frequencies, genotype frequencies and polymorphism information content (PIC) of this SNP were in-
vestigated and evaluated by the y° test in 669 cattle populations. The result showed that all cattle breeds
were in Hardy-Weinberg equilibrium. Allelic frequencies of A,G and polymorphism information content of
the bovine SST locus in six breeds varied from 0. 053 8 to 0. 218 8, 0. 781 2 to 0. 946 2, and 0. 096 6 to
0. 283 4,respectively. We also obserued a potential association of this SNP with 8 growth traits indexes in
669 individuals and found significant effect on some of the growth indexes. The indexes of animals with the
genotype GG were significantly higher than those of AG on bodylength,hip width and hucklebone width in
24-month-old Qinchuan cattle (P<C0. 05) ; The indexes of animals with the genotype GG were significantly
higher than those of AA on bodylength in 12-month-old Luxi cattle (P<C0. 05) ; While the indexes of ani-
mals with the genotype GG were higher than those of AG on bodylength and bodyheight in 12-month-old
LuxiX Simmental cattle,the indexes between genotypes were not significant (P<Z0. 05). [Conclusion] We

conclude that polymorphisms of the SST gene is potentially associated with cattle growth traits and may be

a candidate gene responsible for growth trait in Qinchuan,Luxi and LuxiX Simmental cattle.

Key words: SST gene; PCR-SSCP polymorphism;Chinese yellow cattle; growth traits
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0+ 45« SST 3 [ 22 354k B HC A5 A4 A A Ak 4 DG 1K 23 # 67

2 48 F 5'-TTCTGTCTTCCTTCCACCC-3', 5'-
AGCAGCCTGGGACAAATC-3', ¥ o8 F 1.2
1 H 1 Bed B 4300 2 234 450 bp, ¥4 F& SST
M. B PCR WA RN 15 pL, Hd i DNA
(56 ng/pl) 1 pL.2X Taqg BERAW 7.5 pL.ddH, O
5.9 pL, EVFWESI ) (10 pmol/pl) 4 0.3 pl,
PCR W JF R :95 CASE 5 min; 94 CASPE 30 s,
ST 57 °C /52 “CHE A 35 5,72 CHEM 35 5,31 4
PG %5 72 “C #Eff 10 min, PCR ¥4 5 g/L
Tl BEEE I F VKR )5 BT 4 CC KA TR URIAAE .
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PR 9.0 pll B REZE ph A FR 20 8K 98 Vo R Tk e
0.25 g/L WEp#E,0.25 g/ — 5,0, 5 mol/L
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F ok ERH 5~10 min, bR T 5 7 4 Mk e 58 18 7
110 VE R TF Ik 14 h, HEIKES AR5, H R 554
0. 1% i 2 4 44 5 10 min, P 5 & 50 41 2% 1
NaOH %t 20 min 847 . ) FHBE B RIS 5 48 W %%
KA EF 1 E2HH 3 AR IR F 2 HA 1
Pl A0, PR E, AR A1 7 1 B A LR S L Tk TR
() J R AR T 6 A0 B 2 I SS RARPE TR
1.2.4 m A 2 SSCP4r#ra . Pk R F 44+
BLRRIAS AR PCR 18 7= 1) . 26 B o 4 22 B A= W) R
BABRAF MY . A DNAStar 844 5%5 0 i 45 54 i
1300 Fr LE R i e 2 3580 S KA
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B AT 50 A M A /D A R PR AL L XF 6 S i
B AR T WA R T 25 4 T A

Y, =ut+A+G+AG),; +E;,
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2.1 SST EE PCR #1874 89 8B ik 46
. i& [ Primer 5.0 Wit &4 B F 1 H BEH5]

Yy, LI 4L DNA Sk BEMEF7 PCR 5744 7 18 7
W 5 /L BN A I e R L 45 SR (P 1)
LR B K 5 BUN AN — 3 ¥k 234 bp.
LA R 5 5k BRI T DB T SSCP 4
.
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Pl 1 SST H[H PCR 41§ 7 4y i B N8 A B e oy Uk 181 %
1~6. PCR §" 4 7= 4 ; M. Marker
Fig. 1 Agarose gel electrophoresis profiles of
PCR products of SST gene
1—6. PCR amplified products; M. Marker

2.2 SST# B PCRF= 4 iy SSCP % #1 5 & 31
=

X 6 AR B A il Al LT 669 AR LN 2]
DNA #7384y, I 100 g/ L SN i 19k Jie 358 Je idt 4
FLUICR I 2R I 2) R 7645 P9 A R B AR R T
AU E LR I R B 3 B A [ A 3 D B 43551
SE XN AAAG I GG B4 Fd e b B R B
T AG I GG 2 Bl LR,

AG GG AG AG GG AA

Bl 2 SST P PCR ¥ 3 ¥y i) SSCP 23 #r GRE 73 25 5
Fig. 2 SSCP profiles of PCR products of SST

gene (Partial results)

X AR JE KR PCR =Wy e AT 00 1 o o I e 45
5 NC_007299 #EAT HLXF . K B 4% R BLAe 126 fi
KA G A R, 51K T 4= Bk R R E
(8 3) . Hrp AA 15 GenBank w2 it i 4 5 51—

c ¢cTCCAGTS GT CGT CT CCTCCAATGCGC CCTZCCAATGCGC

3 SST HMANE F 1 7K [a] 5 K 2 5 51 9 b4
Fig. 3 DNA sequencing comparison of different genetype in SST gene exon 1
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Lk DA GG L AG 2 Fl J5E PRB Sh L 78 Al 5
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PR, H GG RAi k2 T AA Bai Gk, 7
X 6 A~ Ah AL A R PH AR R EL RS A Ak T AP R

£75(0.5>PIC>0.25) , HAth 3 4~ 5 Fh 2R ¥ g8 FAK
BEL 25 (0. 25> PIC), 6 A & #h 4- ¥ 4t F Hardy-
Weinberg Vi R & . o 22 )11 4+ (QC) | & V5 4
(LX) Fe & F 20 (LS) B A L DR A 1) 45 6r L TR A/ G
A k.0, 145 6/0. 854 4,0. 215 2/0. 784 8 Al
0.053 8/0.946 2; N7 g 0] Z 285 B & i (PIC) >k
BN LX>QC>LS,
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Table 1 Genotype and allele frequencies of SST gene exon 1 in six cattle breeds
A B FE K 5 # Genotypic frequency S AR Allele frequency LZR(EA
Breed Number AA AG GG A G &H PIC
B4 LX 79 0.088 6(7) 0.253 2(20) 0.658 2(52) 0.215 2 0.784 8 0.280 7
‘B4 LS 93 0. 000 0€0) 0.107 5(10) 0.892 5(83) 0.053 8 0.946 2 0.096 6
)14 QC 309 0.000 0€0) 0.291 3(90) 0.708 7(219) 0.145 6 0.854 4 0.217 9
B4 NY 48 0.104 2(5) 0.229 1(1D) 0.666 7(32) 0.218 8 0.781 2 0.283 4
24 XN 67 0.089 6(6) 0.194 0(13) 0.716 4(48) 0.186 6 0.813 4 0.257 5
BEL R JX 73 0.095 9(7) 0.205 5(15) 0.698 6(51) 0.198 6 0.801 4 0.126 7

2.4 SSTERAZTMSFEREREXE

1 3 Al A f /N R 2R AR AL I E 6 > i BT
I 669 ARRI ARG R EE K E AR
i M T e LA A S BE 8 A AR R AR O 23 B
SST FE N Z 251k 5 4 bt B 2 A R PR AR G 52 &L IR
A TR) 5 AR AR AR HEA T AR OC PR AR 8, T 0 2R L3R 2.
HIZ 2 AL 24 A4 A . GG AR Y 44
RH T AR 50 A0 AL B o B 0 =T AG B AR

(P<<0.05);12 A& 94 FEAA . GG BRI KA K
R B E ST AA BME(P<<0.05)512 AR &
FAREAR T, GG BRI R AR 5 3 2 T
AG BIAR(P<C0. 05) H & P4 R 2% 2 A i Bl A= 4
PR Fo AR R br 22 N B . oA 3 A
45 F RS R I AR KRR 2 R R A B . &
W] SST JM%E 126 fif G—>A AL X} 5 4 193 4 E
KA EA B Em,

X2 SSTERAMNBEF IWESHERINF 804G ERF M @MEERERBBIEL R

Table 2 Associations of exon 1 genotypes with growth traits of SST gene

in Qinchuan, Luxi and LuxiX Simmental cm

KRR Body measurement traits

REAR HE R A
Population Genotype A N i £ 5 A it
Body length Body height Rump width Hucklebone width
=14 AG 123.25+2.33 b 120.1341. 65 38.724+1.09 b 21.61£0.99 b
QC GG 134.63+£2.47 a 118.19+1.56 42.784+1.16 a 26.4141.05a
AA 119.43+1.12 b 125.0042. 26 42.0043. 68 22.50+1.12
%I%(:F AG 126.0041.55 123.2941. 40 40. 0042, 60 21.2940.42
GG 129.50+1.83 a 122.5043.71 39.1440.98 21.0041.58
au AG 127.41+0.77 b 129.35+1.12 b 39.044+0. 56 20.5940.42
LS GG 134.67+2.15 a 137.83+3.10 a 39.50+1.56 22.17+1.16

T« [l — MRS BR AN R /NG 55 B 3R 22 53 i 3 (P<C0. 05D,

Note; Different small letters behind the data for the same trait show significant difference (P<Z0.05).

3 W ie

3.1 SSTEEMSZHEM

AWFFE R & SST i 106 ~243 bp FE 51, H
PR TRZ AN 126 bp(G/A) , J& 2 & Bk e 1) ]
SCRAE . ARG PG4 R A VR R A A B AT A v 2y
R E) 3 Fp L (AA AG.GG) L T )1 4 Fnf5 24

PR CAA) DR, 77 A s b 45 3 1 LA AT g
JE (DT 2 DA A h i S8 AA 25805 (2)
S A ) A AS R R A
3.2 SSTEREEKRMERMXEA

SST HAE SR A T3z B4 i A5 - 4 51
JEXT AP A A W R e ™ e A
SST 3 X i v e e/ BUS » & B/ AR A SST
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