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Analysis of the Growth Hormone Gene Segment in Two Species of
Chinese Miniature Pigs by PCR-RFLPs

GU Yang, TIAN Yu-guang, YUE Min,GU Wei-wang

( Center of Laboratory Animal and Institute of Comparative Medicine of Southern Medical University, Guangzhou 510515, China)

[ Abstract ] Objective  To analyze the polymorphism of GH gene in Tibet miniature pig and Guangxi Bama
miniature pig by PCR-RFLP. Methods The polymorphism of the -119bp- + 486 bp fragment ( growth hormone gene) of
108 Tibet miniature pigs and 132 Guangxi Bama miniature pigs was detected by PCR-Apal-RFLP and PCR-Hin6I-RFLP.
Results (1) The PCR products were cut by Apal, and produced two alleles; A (449 bp + 101 bp + 55 bp) and B
(316 bp + 133 bp + 101 bp + 55 bp), The frequency of allele A was higher than that of allele B. The frequency of the
AA genotype was higher than that of the AB and BB genotypes. (2) The PCR products were cut by Hin6l, and produced
four alleles: G1 (605 bp), G2 (498 bp + 107 bp), G3 (449 bp + 156 bp) and G4 (449 bp + 107 bp +49 bp). The
allele frequency of G4 was higher than that of G1, G2 and G3. The frequency of allele Gls was the lowest. Both Tibet
miniature pig and Guangxi Bama miniature pig exhibited moderate polymorphism. The frequencies of G2G3, G2G4, G3G4
and G4G4 genotypes were higher than others. (3) There was no significant difference between the expressions of the allele in
the Tibet miniature pig and Guangxi Bama miniature pig revealed by PCR-RFLPs. Conclusions The frequency of allele A of

GH gene in Chinese miniature pig species, such as Tibet miniature pig and Guangxi Bama miniature pig, are rather high.
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UL B A ik R . A BF 5 R A PCR-RFLPs 4%
ARG PG RN R )T P B SN R GH R
B 43 FE A, 3% H i 47 PCR-RFLP 438U, L] A P4 ji
INFLRE TP R B AN R R B R AT A

1 #e7E

1.1 NIz Kk ERE2H DNA ZE
LT Sceshy . Vo s/ B0 (108 k) )7 Py 1L 5

Growth hormone gene; Miniature pig; Polymorphism; PCR-RFLPs

ANRE (132 3k ), 34938 3 P 0 S A B8, AR S 7E 6
~ 12 22 18], ¥ m 7 BE R R 22 S sh ) b o 4
fit (SCXK # 2011-0015) ,

112 R[4 DNA A9 £ B R BORE B &F 1 W 2
mL, $E L 4] DNA (b 50 3L PSR A R A IR 2
A A AL/ 2L/ A MR TR 20 DNA PR 42 B0 R &)
AN E R K I DNA B4l 5, AL/ Ay I T
1.65 F11.85 ZJd],

L2 X7

WD Apal I B 5 A9 TF (KiE) ARA
Al , N DI Hin6l g [ F BRI A= W HR A R A W 5
AL/ A/ A Mo BL D 20 DNA e $2 o ) & PCR
R G A AL a3 AR YR B PR A IR
SN SE AT RO R R AR 2 F
DM500Mark ,DM2000Mark . DM15000Mark ¥4 [ dt &0
J 2L AR W BB R 7 5 SIS B I R 4
(B ABRAF I Y s 5L (1) o A IR
NG .

1.3 5|#i&it % PCR R

PCR 5|¥1 & w, LS| 9 : TTA TCC ATT AGC
ACA TGC CTG CCA G, T iiF5] 4% .CTG GGG AGC
TTA CAA ACT CCT T,

PCR [ i #& & 50 plL,10 x PCR buffer (Mg’ "
Plus)5 wL,dNTP mixture (10 mmol/ L)1 pL, | F
W59 (20 mmol/ L) 4% 1 L, 44 DNA 100 ng, Taq
(5 U/pL)0.5 pL, K KM% 50 pL, PCR JZ L 4%
PEH 94°C Wi AE P 3 min; 94°C A5 40 s, 62°C iR k
40 s,72°C ZEA# 40 5,35 PMFEH ;72°C )5 2EfH 10 min,
4°C 117 TR 1.0 % B JI W V68 Jie v Tk, B8 I Il
BRGRM .

1.4 PCR- RFLPs

PCR §" 54791 1) Apal [ U1K & g 20 wL, Horp
PCR 7=4) 10 wL,Apal NYJEF 1.0 pL,10 x L buffer
2.0 pL, KE/KMZE 20 pL,37°C /KB 3 h L |,
B W01 1.5 % BN Bl B8 I Fi K, B8 JBE U152 ¢
iy, o3 R,

PCR ¥ 3 =4y Hin6l fF4J], H.th PCR 7= 45 10
pL, Hin61 NI 1.5 L, 10 x buffer Tango 2. 0 pL,
KEEK 18 pL,i85),37C/KIEEEY 3 h DL E . B
FEMI LS % BEREREBE RS LUK, B LR R A
il
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2.1 PCR yiggR

it PCR §° R348 GH 3L A B, b ik e il
35 v, K PR 3% H DM2000  marker 15 47 4503 157 75 25 605
bp Ak il B 1A SRR A (LI 1) o e
AT 2 0 L B 4

1 2 3 4 5 6 7 8

2000 bp
1000 bp.
750 bp
500 bp
250 bp
100 bp

Bl 1 SIS R I v kA T
Fig. 1 Electrophoretic pattern of the PCR products.
JK3E 1 % DM2000 marker; Jki& 2 ~ 12 37 GH 3 4 3 7=
Lanes 1; DM2000 marker; Lanes 2 —12: PCR products of GH gene.

2.2 PCR- RFLPs # il % 8

PCR 474477 %) 2y 605 bp, Fil Apal [ig];™ 4 2 Fift
SR A (449 bp + 101 bp + 55 bp) F1 B(316
bp + 133 bp + 101bp + 55 bp) ;3 FpIL[A HI. AA
(449 bp + 101 bp + 55 bp) ,AB(449 bp + 316 bp
+ 133 bp + 101 bp + 55 bp) il BB(316 bp + 133

bp + 101 bp + 55 bp) (WK 2),
1 2 3 4 5 6 7 8

B2 GH #[X % PCR-Apa I-RFLP # %5
Fig. 2 Electrophoretic pattern of Apal digested PCR products.
VKIE 1 2 DMS500 marker; kil 2.8 S AB &K B JkiH 4.5.6 7 AA
HEPR L VKGE 3.7 24 BB AR
Lanes 1: D500 marker; Lanes 2,8: AB genotype; Lanes 4,5,6: AB

genotype; Lanes 3,7: BB genotype.

JH Hin61 f 4] 7= 2E 4 4 £ : G1(605bp) |
G2(498 + 107 bp) .G3(449 + 156 bp) 1 G4 (449
+ 107 + 49 bp) ;10 FHIELAE K .G1G1 .G1G2 ,G1G3 |
G1G4 .G2G2 .G2G3 .G2G4 .G3G3 .G3G4 Fil G4G4 (I,
Kl3).

500 bp
400 bp
300 bp
200 bp
150 bp
100 bp

50 bp

3 GH %A PCR-Hin6I-RFLP 6 il 2% 5
Fig. 3 Electrophoretic pattern of Hin6l digested
PCR products.
VK 1 24 DM500marker; 3k i 2.5.8 Jy G3G4 LK M 3k il 3.4 R
GAGA FEPR KL kG 6 A G2G4 KA ;3K 7 hy G2G2 LK,
Lanes 1; DM500marker; Lanes 2,5,8: G3G4 genotype; Lanes 3,4.
G4G4 genotype; Lanes 6: G2G4 genotype; Lanes 7: G2G2 genotype.

2.3 EEMEREFEBMENHTEMNSITHH

F Apa I Y] PGH £ X - 119 bp ~ + 486
bp X i 3 605 bp 1§ PCR § 1 /=¥, ¥ M 45 ;R
(3[R0 56 DR i 4 4 B BE R I s ) L e
2 FhAELr B R A M B3 AL R R . AA, AB Al
BB, H I PR AR Je B PR B R LR 1, HO R
] K W 2 Hardy-Weinberg - #IR 24 o 9 Fp /N AU
¥ GH JL[H Apal-RFLP 3t [R5 59 4 5 K 3[R B R
ERAEE

Fi Hin61 B4 PGH LA - 119 bp ~ +486 bp
X A4t 605 bp 1Y PCR 475 74 , &6 0 245 SR (2 B A
DR iy % i B S ) L R 4 R A 3
H.G1.G2.G3 1 G4;10 FpEL[H . G1G1,G1G2,
G1G3.G1G4, G2G2, G2G3, G2G4 ., G3G3, G3G4 HiI
GAG4, JLHE PR Bt 238 Kk [R]85 2, L o
oK i B Hardy-Weinberg - i 4R 25 o 1 i /) 21 4
GH S5 Hin61- RFLP 35 K %05 % J% 3% P8 451 5 22 5
AEFE(P>0.05),

F1 WFCARREETA /NG GH SL[H Apal-RELP 3 PR 55 32 K7 K& K33 2 1) 43 A
Tab.1 The allele frequency and genotype frequency of GH gene detected by PCR-Apal-RFLP

Fe [K A4 % (% ) Genotype frequency

FEH B (% ) Allele frequency

AR Pigs £ i 4% Sample
#h R Pigs P i Samples AA BB AB A B
P /N L5 Tibet minipig 108 49.07 11.11 39.82 68.98 31.02
J7VE B /N R Bama minipig 132 43.94 17.42 38. 64 63. 26 36.74

PR N R GH LR Apal- RFLP 3 PR AU AR 4 T Bk PRAB 6 22 53R 35 (P > 0. 05)
Note: The differences between the allele frequency and genotype frequency of GH gene detected by PCR-Apal-RFLP in the Tibet and Bama minipigs are

not significant (P >0.05).
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T2 PIMAFEZRB /NS GH £ A Hin6I-RFLP
Tab.2 The allele frequency and genotype frequency of
GH gene detected by PCR-Hin61-RFLP

% T B P B A
Frequency (% ) Tibet minipig Bama minipig
G1Gl1 0 0.76
G1G2 0.93 1.52
G1G3 0 0.76
G1G4 1.85 2.27
G2G2 8.33 6. 06
G2G3 12. 04 9.85
G2G4 25 26.52
G3G3 4.63 0
G3G4 23.15 6.82
G4G4 24.07 45.45

Gl 1.39 3.03
G2 27.31 25
G3) 22.22 8.71
G4 49.07 63.26
FEA B Samples 108 132

TE PR/ ERE GH B[R Hin6l- RELP K P B 351 28 1% B PR A3 4 22 e
AEFE(P>0.05)

Note: The differences of the allele frequency and genotype frequency of
GH gene detected by PCR-Hin6I-RFLP in the Tibet minipigs and Bama
minipigs are not significant (P >0.05).

3 g

3.1 BEE/NEEMEEDNEE GH 5455
Apal B 510 & 51

T TSI O AR, P RN R R
ANEDRE R AA S DR R A R s A R R A R
SR01 0.69 0. 63, KR HIERH, T % %t
High 10 A FEFD GH JEH Apal 22 45 (3 5 10 6 0 25
ST, o M 7 8% R R S5 R A R KT 0.6,
BREEAE X S SRR BER IO Apal £ 25 (00 5 i K Il
2 LR Fe ) I B IR 2 A, A 5 e DR A TR A o
B At ST R, AR T 0.6, ARSI 45
5 RS R — 8. X5 Knorr 25 B 5T B0 45
AL — 3
3.2 BEE/NEEMCEEDNEE GH EEBS
B 51 Hin6I BEEI L S 0 & 351

M 2SI BOHE AR 7E P /N RS L G4 K
PR SR R, G2 BOBFR B o 4 T SO I S 36 45
BT S G ESME R R G4 R RE M AR IE R
Gl AR A IE AR, PR /N R85 A1 7 1L L /N 6
() G JRARAT , 15 24 50 B 465 [ S 5% b fty 3 PR A3 %
B R A AT —E W2 5, IR S 4%
SR, G3 B AE AR T3 F =2 A1 0 A 5 B A o
SR AL AR, A S0 O BE IR G335 PRI % 4 5, X

5SS B V4 RN B AR SR T LA VLA A
Ko PURU/NAE IR A £ G2G4 .G3G4 . G4G4, T~
VUL E/NRLRE JE A £ 0 G2G4 [ GAG4A, P Fj /) Al
FEAEZIE T 5 LR 5L K R A LL B SE v, 2 8 A
o X P RE R b [ M 7 5 A 22 7 T Ll X, H A
I 07 2 B AL, A 3 A% RTINS e .
3.3 H Apal #1 Hin6I @ # E51] GH EE -119 bp
~+486 bp T HHWRF~FENERMERNE S

R IRV S /N B 5 TP B Ey N R TR i R
WA 22 5 AR (P >0.05)
3.4 ENMAREEA/NESE, A /NBER
AEDNRBEEMER A MEYRS

AT 2 IR 5 I 7 3 7 A /DN AL 08 AN (] o
(1A= 2 At .4 A6 i) kS, KK, &a&,
HE— 2o Hr GH BRI 228 M 5 AR P2 IR I E &
Shy 5255 FH P /N BB B B IMAR AL R I F AT
TOEEAN I A v b R A R Y DR 4 RO R
AL BB R YE

SE Xk
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