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Single nucleotide polymorphism analysis of growth
hormone gene in Tibet minipigs
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[ Abstract] Objective To screen genotypes of small body in Tibet minipigs by single nucleotide polymorphism
analysis (SNP) of growth hormone (GH) gene. Methods The PCR products are sequenced. According to the results,
SNP analysis are applied in GH gene 5’ fragment of 108 Tibet minipigs. Results Five mutation points were found by
comparison. The polymorphism information content of the T45C locus is highest. The results of growth traits of different
genotypes showed that the abdomen of 6 ~8 month old Tibet minipigs of TC genotype at T45C mutation site is small; the
weight and height of 3 ~5 month old Tibet minipigs of AA genotype at G84 A mutation site is small; the body length and
height of 6 ~8month old Tibet minipigs of GG genotype at G93A mutation site is small. Conclusion The AA TC, GG
genotypes of T45C, G84A, G93A mutation sites in GH gene may be associated with small body. We also found that genetic
mutations always occur in the above sites with high heterozygosity and genetic diversity, which can provide rich material for
breeding research.
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1.3 PCR ¥ i

PCR ¥ 3 SABUA 50 pL(dba 3 FEse A= YRk
ARRAT]) PR RALNL:50 ng HE& DNA,2 pL 5191E
AW (10 pmol/L),25 pL 2 x MasterMix ( Taq DNA
Polymerase; 0.05 units/pl; MgCl,; 4 mmol/L;
dNTPs: 4 mmol/L) ,ddH,0 HIZE 50 pL, S &4 H
95CHAZ 4 3 min;94°C 22 30 s, 60°C 1B K30 s,
T2°CIESH 90 5,35 AMEFR;72°CHEAH 10 min,4°CIRATF
PCR 71 1% BERSHLTK , BE BRI T W%
1.4 PCR=4illF 58

PCR Wik S 5 5L ( L) 51 5 A BR 2> m)
4t fk i . i i DNA STAR Lasergene v7.1,
Chromas 25 A5 B HF AR T8 SNP 7 1, IF 24T
HEH 3R FH Popgene32 3K AF#E4T SNP i s
[i5] A X6} 35 PR] 74 451 % ( genotypic frequency ) | 5543 FE P
B (allele frequencies ) . W Il 2% & B ( observed
heterozygosity, Ho ). i B 4% & FE ( expected
heterozygosity , He ) #E47 11550, - X 74 8 /1N 8 % A 44
GH FE[H ff Hardy-Weinberg - #pIR 4656 , £ PIC
Cale 0.6 #1172 57 B &% # ( polymorphism
information content, PIC) 315, i@ i SPSS13. 0 X
BAAGET 55 SCI e R B 48 K S5 A7 i DR A8 i 4
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1.5 BREUMEERSERKERNE
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Ul Sy I [ R A O, SPSSI3. 0 X R[]
BE LAY f8) AR AR PR R A T B0 ) J7 2290 #T

2 #R

2.1 TFREVMNEVEEE S DNA B9 EX

ARSI B Ty ) B B T PE /N TR 1) R R 4
DNA , il 52 28503 66 BE A 73 BT DNA S B 25 23
A260/A280 16 1.8 ~2.0 2 [a], & H Uk &l 3%
DM15000 Mark (4R 15 50 W% b, #4178 29 15000 bp
DL BRSPS (1)
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WL T SRRSO (B 2) , R R 186 257 1 i,
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EPKIE 1 5 DMI5000M; 9k 18 2 ~7 N2 DNA,
B 1 R 2H SR ) SR W I L VR
Note ; Lanes 1; D2000Marker;

Lanes 2 ~ 7. Products of DNA extraction.

Fig.1 Electrophoretic pattern of PCR products
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T50b] e—
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250y e

T VKIE 12 DM2000; 7K1 2 ~ 6 2 GH ZER 171,
2 PG BRI SR R RGN
Note ; Lanes 1; D2000Marker;

Lanes 2 ~ 6: PCR products of GH gene.

Fig.2 Electrophoretic pattern of PCR products
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fsZBE R FEYRE, KB THhEZE,
o T45C S M 285 B & i . s
S/ INERE R GH JE X i Hardy-Weinberg ~F- iR 2%
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MR 2 BZERIRATATLLE . GH JEH7E T45C
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FEMELA /N, GBAA ZRARN 45 b AA FEHIAY 3 ~5 H ik
VUG NS R IR/, GO3A TEAR( 45 I
1) GG FEARL 6 ~8 H s Pa /NG IR K AR = {EL
BN, FATHEMAE GH K T45C . G84A ,GI3A i
AR TC AA (GG JER AT B S RAL /NG 56

3 itig

AR KR (PGH) 43 T 190 >4 3
TR IR 4 D ILF-FATHY a-B8hEd, & - - F-F i
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Tab.1 Genotype and allele frequency of GH gene in Tibet mini-pigs

o
AR SRR s oo
. B X2 P
Samples Loci Genotype frequency Allele frequency PIC
AA AG GG A G
12 0. 360 2.12 0.14
0. 1111(12) 0.5370(58) 0.3519(38) 0. 380 0. 620
TT TC cC T C
45 0.375 0.59 0.44
0.2685(29) 0.4629(50) 0.2685(29) 0. 500 0. 500
GG GA AA G A
108 84 0.256 2.14 0.14
0.0556(6) 0.2592(28) 0.6852(74) 0. 185 0. 815
GG GA AA G A
93 0.211 2.38 0.12
0.7593(82) 0.2037(22) 0.0370(4) 0. 861 0.139
(o) CT TT T C
133 0. 369 3.01 0.08
0.2222(24) 0.4074(44) 0.3704(40) 0. 426 0.574
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Tab.2 Comparative analysis of GH gene of Tibet mini-pig growth traits in different genotypes

(= Hie JERR REAKL LSRN
Loci Months Loci Samples ﬁii( kg) ﬁﬂi( cm) ZN=¢ cm) M (em) M (em)
Weight Length Height Chest Abdominal
AA 8 9.22+£3.11  75.38£10.62 35.31 +2.59 48.38 +5.03 47.44 +4.84
AG 30 9.40 £2.70 75.72+£9.31 33,17 +£2.69 47.03 £5.34 48.12 £6.27
3A5H GG 16 9.08 £2.58 75.88 £9.03  33.94+2.79 48.81 +£4.60 49.22 +8.15
F 0.074 0. 008 2. 069 0. 706 0.226
P 0.929 0.993 0. 137 0.498 0. 799
12 AA 4 10.50 £1.79  72.50 £7.27  34.63+2.29 51.75+1.89 54.75 +8.39
AG 28 12.86 £2.46  82.86 +9.15  37.71 £3.66 53.64 £5.11 54.29 £5.08
6 8 H GG 22 12.84 £3.42  82.81 +10.96 36.89 +3.07  53.07 +4.87 53.64 £5.13
F 1.242 2.045 1.59 0.295 0. 127
0.298 0. 14 0.214 0. 746 0. 881
TT 10 9.15+2.81 75.50+10.14 32.25+2.55 47.55x4.90 47.20 7. 64
TC 32 9.36 £2.50 76.05 £8.51  33.66 +2.83 48.22 +5.03 49.39 +6. 84
3A5H cC 12 9.17£3.22  75.00£11.07 34.25+2.86 46.71 +5.54 46.50 4. 85
F 0. 034 0. 057 0. 366 0.39 1.016
45 0. 967 0. 945 0. 695 0. 679 0. 369
TT 18 13.05+3.60 82.19+10.09 37.19+3.64 53.56 +4.76 54.69 £5.30
TC 16 12.38+£2.29 82.28£10.96 36.69 +2.11  52.28 +4.64 51.59 +£4.26 *
6 H8 H CC 20 12.75 £2.56  81.58 £9.81  37.75+4.27 54.15+4.84 55.95 £5.46
F 0.228 0. 026 0. 499 0.701 3.372
P 0.797 0.974 0.612 0.501 0. 042
GG 4 11.73 0. 64*% 84.75 +3. 10" 35.13 +1.89  48.75£2.22 49.38 £2.17
GA 12 9.32+2.63 75.54 £9.46  34.63 £2.53  48.42 +5.52 48.50 +£5.56
3H5H AA 38 9.01 £2.73 74.82 +9.24  33.28 +2.83  47.45+5.19 48.18 £7.28
F 13.58 11. 074 1. 702 0.243 0. 061
0 0. 001 0.193 0.785 0. 941
84 GG 2 10.20 £2.83  77.50 £4.24  36.25+1.77  53.00 =0. 00 55.75 £6.01
GA 16 12.68 £2.25 80.69 £10.56  37.22 +3.99  53.03 +4. 86 54.63 £5.47
6 H8 H AA 36 12.81 £3.13  82.94 +10.06 37.17 £3.25 53.39 +4.99 53.71 £5.25
F 0.771 0. 487 0.071 0.033 0. 268
0. 468 0.618 0.931 0.968 0. 766
GG 42 9.45 +2.51 76.81 £8.86  33.89+2.70 48.42+4.73 48.92 +6.51
GA 8 8.46 £3.09 70.69 £8.41  33.56 +3.31  46.50 +5.84 47.19 +£7.83
3A5H AA 4 9.08£3.95 74.25+13.60 32.13+2.29 43.38 +5.57 44. 63 £4.96
F 0.463 1. 56 0.758 2. 196 0. 908
93 P 0. 632 0.22 0.474 0.122 0.41
GG 40 12.30 £3.09  80.49 £9.94# 36.48 £2.96# 52.64 +4.42 53.60 £5.44
GA 14 13.75+1.89  86.61 £9.17  39.07 £3.92  55.07 +5.58 55.36 +4. 66
678 H F 2.695 4. 084 6.702 2.738 1. 16
0. 107 0. 0438 0.012 0. 104 0. 286
cC 10 9.67 £2.28 76.80 £7.83  32.45+1.48 46.55+4.79 48.25 +5. 68
CT 18 8.36 +£2.50 73.06 £9.25  34.56 £2.94  49.47 +4.72 49.08 +7. 66
3H5H TT 26 9.76 +£2.85 77.13 £9.66  33.62 +2.88 47.04 +5.26 47.87 +6.38
F 1. 621 1. 126 1.977 1.616 0.176
0. 208 0.332 0. 149 0.209 0. 839
133 cC 14 13.54 £3.76  82.54+10.93 37.86 +2.40 54.14 +4.72 54.14 £4.45
CT 26 12.22£2.66 80.88 +10. 11  36.46 £3.55 52.48 +4.91 53.42 £6. 14
6 H8 H TT 14 12.64 £2.22  83.82+9.39  37.71 £3.92  53.86 +4.85 55.14 +£4.29
F 0.953 0. 407 1.03 0.675 0.479
P 0.392 0. 672 0. 364 0.514 0. 622

e ARF TC BEHAL vs CC BER BRI A K HIRZ IR BB 2R (P < 0.05) ,*4%3 GG ZEPAY vs GA JEPI R A= K MR 2Z IR 3 M 22 S
(P < 0.05), " {3 GG ZEHE vs AA ZERI R KPR A B EWER(P < 0.05),
Note; *TC genotype compare with CC genotype P < 0.05; *GG genotype compare with GA genotype P < 0.05; GG genotype compare with AA genotype P > 0.05.
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F12q1. 2 ~ 15778 AR g A A R 1 A S S T
X 3R E O R TR S B AE KR I F IR C AR £,
BT = /N GH SE B i W 5 20AR 2>, 3 LA
e, ENAMEE A GH SER S T K&
SERPET AR, H 1983 4F Seeburg 25! 52 X #% GH
KDY cDNA TERE, % GH JE IR RGBT 58 BUS 58 i 1tk
HEJ 2007 4 TSR0 SR T AR PE e AR £33
(DHPLC) HiA , EE A K ZE (GH) EEAFH S
AR F XA 572 bp JPHIHETT AN SNPs 1 i 8 , XF
AR S AL AT 23 28 I, 45 R K BLTE X
XIA 4 4bA8 S Hod + 1579 37 f5 A9 728 50 LA
LR RUR (AA (AB BB) FIJE R REALSE . 2010
AR A LR AR 1L iR A kL, R A PCR-
SSCP i AL A H A , % GH FE R kAT 2 A
W I 53 87 FL 5 A KMk (IR B & A AR
W FEL) ARG S5, GH SEH 4R 2 4h i TA7
FE—Ab G—A 4 JBUTERZE AR % A7 s 5 A K AR IR
KERATHT 7, BB JE A Y A HE 1 25 T AA SR
RIF AB LR AL, mTOL, i T4 38 XU R] 4 AL
IHEARR P LS R A 225, ALK H#
PP AR 3 T & B GHL 6 P AR A X S8 o 5
AGEARNL ., 4 A A12G, T45C, G84A, GI3A,
C133T, 7E GH [, GH SEF 284 B 55 (Ho =
0.3704) , GH FE[H A12G(PIC =0.360) , T45C( PIC
=0.375), G84A (PIC =0.256), G93A (PIC =
0.211), CI33T(PIC =0.369)5 > SNP i i, Z &
fFR G EAR R, KiaE ThEZ2E, Kb T4s5C
AR ZSE B i E 3K 3 B N B
FELL B s AR AR R, A B i 226 B A
WL ZREER K B PRI 1, AT LR B TAER
BELLASE R I E M,

A B SRR IR 22 0 13 g A AR A A () 5 [
VA b st AR AR S | A by R A A A A A S 1Y
— MGG S, 52N AR R i AR
— AN 3L S A A I FE A RS B
BMEZSEL &, — WIS, & iy L)
2 AN, DNA 28 E, 28 F 858
(PIC) i, 24 PIC > 0.5 I, %A 5 0 m 24,
240.25 < PIC <0.5 B, W AP EELE; 2 PIC <
0.25 I, WK BE 238, 7EASCH GH 2R 5 4

SNP i i 285 B &g, Ks e ThEZL
A, Hh T45C, A S EBEL T EREE, —1
HEARR) PIC B SR LRI 22 | 22 BB, )
VLIRS AR AE 03815 720 S PRt s i AR
BT B0 iR

XTI A PG s N BB B Hardy-Weinberg -
BIRAS K S0 | 235 J AR s B R 25 18] 3t A% - A, A A ok
A W — SR B, [FIRTZ I GH JEFIAE T45C %
AN TC HE R 6 ~ 8 1% 74 /N BB ) i [
{5/, G84A AN 5 b AA JENAL 3 ~5 H i1
/NG AR IR (BN, G93A B 41 B
GG AL 6 -8 H G/ NG AR A s (4
N FRATHEIZE GH K2 X T45C  G84A GI3A fif 14
A5 TC AA GG FER AU ] R S5 RFU R /ING 56

SE Lk

(1] BB, RGN VRN (D], M, TR

Blk2£,2010.

[2] ¥EB IOMCAER, WO, 5. PG50 R I G i 2T 2 40
iy o B RS B e [ 1], h I TR R A% 2% 35,2010, 20
(10) ;58 - 60.

[3] A WA M. Jbe. AR DA R 1984,
64 -70.

[ 4] Etherton T D. Biology of somatotropin in growth and lactation of
domestic animals[ J]. Physio Rev,1998,78.745 -761.

[5] R, 706, P, 5. % GH R M 5848 im0 A=
FYERERY R ()], 181%,2001,5:427 -430.

(6] FEEis), Ak, 222 45, SPF /MRS B B A K B A iy
FE[J]. T RS2 ,2001,11(2) ; 95 -97.

[ 7] Vize PD, Wells ] R E. Isolation and characterization of porcine
growth hormone gene[ J]. Gene,1987,55:339 —344.

[ 8] Yerle-M, Lahbib-Mansais Y, Thomsen P D, et al. Localization
of the porcine growth hormone gene to chromosome 12pl.2 —
pl.5 [J]. Animal Genetics, 1993, 24:129 - 131.

[ 9] Seeburg P H. Efficient bacterial expression of bovine an d
porcine growth hormones[ J]. DNA, 1983, 2. 37 —-45.

[10]  EZRME, IR M, SRR, 55, 78 P i RORAH 35 23 B 8% GH
BEHPEHREZ SR GETERCRT]. FHEE
[£,2007,39(4) :20 - 24.

[11]  foekek, & 9%, B OUAk, 55, FL98 % GH.IGFBP3 JE [
SNPs #il K 5 AE MR A IR BT [ 7], BRI 42 5 0 I A
P17, 2010,29(3) 4.

(f&E BHA)2014-10-08





