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Genetic Variation of Growth Hormone Gene on Ninggiang Pony

ZHANG Tao, LU Hong-zhao, CHEN Rui, ZHOU Jian-jun

(School of Biological Science and Engineering, Shaanxi University of Technology, Hanzhong 723000, Shaanxi)

Abstract: [Objective] In order to provide a scientific basis for the origin and dwarfish mechanism of Ninggiang pony, the

sequence of GH of different animals and some China horse breeds were studied. [Method] The PCR amplification, sequencing and

DNAMAN software were used. [Result] There were 29 genetic variation, 11 loci were found in the coding region. Taking the AA

sequence of GH of Mongolia horse as standard, there was 1 amino acid variation in Ningqiang pony. Through clustering analysis
based on the sequence of mRNA of GH, the homology was 100%, 99.8%, 99.7%, between Ningqgiang and Debao 67, Baise and
Mongolia. [Conclusion] The homology level of GH was higher among Equus caballus, Sus scrofa and dog in present study, and

the mutation of G—A affects the growth of Ningqiang pony.
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1.1 #1434 % DNA 2B

B 44 S T e i B e s S DR A SR FH BEA LAt
FEVLRAE 12 U smas 1A, ACD i, —72°CR
17, K- iU I EUEE R 41 DNA, 4 CIRA7
1.2 SIAFEFIF54FS)

M #E GenBank Fr#&r GH R P4 (FHx5
AYS837571) (1) , Primer Premier 5.0 Af %11,
AR TREARIRS AR ARGl (R2) .
1.3 PCRYBREARKRIZRF

PCR [V A4 Z 12 pl: 10X PCR 2B 1.5 pl,
MgCl, (25 mmol-L™) 1.2 pl, dNTP (25 mmol-L™) 0.75
ul, EFRWSI (10 pmol) 4% 0.5 ul, Taq DNA %4
filg (0.5U-u™) 1ul, DNA Bt (50 ng-ul™) 0.5 pl,
HB4li7K 6.05 ple PCR 34454 94°C Ak 2 min,
94°CAME 30s, X°CiHk 30s (FR2), 72°CHEM 455,
35 MEH, 72°CLEM 10 min, 4°CEHRAF.

F1 BHENIEY GH 75

Table 1 GH sequences of animals
e GenBank &35 fn Al
Species GenBank accession ~ Breed
number
JX Gallus gallus ~ NC_006114 210539 Red jungle fowl
J&Fl Sus scrofa NM_213869 ¥ Pig
(mRNA)
#33F Ovis aries NM_001009315 447 Sheep
(mRNA)
A\ Homo sapiens NC 000017 A Human
ZK’* Bos Taurus NC 007317 F: Cattle
RJE Canis NC_006591 # Dog
Ly Equus caballus ~ AY837571 ¢ 5y Mongolia horse
4, Equus caballus  FJ604598 {4 Baise horse
4, Equus caballus EU939446 i f% 1 46 Debao horse 46
) Equus caballus  EU939446 % 67 Debao horse 67

x2 SMINETFRIYIESIFT

Table 2 Five primers sequences for PCR

EA s Bkl SED 7Y

Name Sequence of primer (5'-3') Annealing
temperature ('C)

514 1 Primer I F: CATGGCAGTTGGGTGAGCT 59

(44-252) R: GGATGAGTGGGAGGAGGTT

514 2 Primer 2 F: TCATCACCGAGATTCTTTGGA 56

(321-841) R: AGATGGATGACGGCACTAACC

5149 3 Primer 3 F: CCTTACCCCGTCACCCTACAC 62

(605-1134) R: CTGTTTGCCAACGCTGTGCTC

5149 4 Primer 4 F: GTGTAGGGTGACGGGGTAAGG 58

(1114-1692) R: TTGTCGTAGGTTTGCTTGAGG

514 5 Primer 5 F: ACATAGGCTGGGGAAGACA 58

(1439-1916) R: GGAAAGATGGGTAGGCACT

1.4 %itH4Hr
K H DNAMAN 3 BT fEx GH J3 513547 Lesxd 4
BTS20 HT

2 HRESN

2.1 PEASERKPEERT XS0

@ E KM N 2P H R K 1923 bp, 365
ANHME T AT O 4 A By Fpctt 5 U8 By AR KRR GH
), RIMASE UL A 29 4> SNP £7 4, A% 27 4t
DL E e, 2 ACBRIEAR N o BRIEE N UK AR
67 MYy b, L ERY 67 75 179 Al N—A
G, THEBRLAE 330 AN A T, XA Y GH
RS R KN 1924 bp. 5 ULy GH JEK (1) 27 4b5E
WA 16 ML RUR AR, 10 Ab A B i,
161840 AL A T, R 46 4 G, HAE 3T
0y Co IXELLAR A 4 AbFE 5S-UTR X, H 1 Ab4E
3-UTR X, 13 &AENEFIX, 11 7Egmdx (& 1 .
2.2 FEYIFHAEAKCER mRNA FHIBR LS

ARG RE RN (K 2) , FhS, Tk
0, HOSAELR D 67 HARRA 2K, R SR
46 P —2, VLS JE )Y GH JEF mRNA 7411
SRORSFIE R, AR 2R KIS Sk b Uk B
IRKIFEMR, AR b7 B i) & AR — S s L A2 5,
RPASTLE [ —Fofr ity o P 308 b TR I AR RN R P45 i
R 2 R AR KL 22 5 . FE S e R R 25y
VTR, SEsh S5 FmI %k R L, H&EHK
SRS K R i, 4h=E R4 GH 2 mRNA 751 [F)
PR, 5B RBE T, AWM KIER
mRNA JFHLEFTERHFLEN P 5 D fiz .



12 3] sk A TR AR KRN (GHD a4 o by 4437

NQ CTGCTCTGCCTGCCCTGGCCTCAGGATGTGGGCGCCTTCCCCGCCATGCCGTTGTCTAGCCTGTTTGCCAACGCTGTG 623
MG 622
BS 622
DB46 a 622
DB67 623
GH 47 2 #43/5741 Partial sequences of GH exon 2
NQ CAGGCTGCCTTCTGCTTCTCCGAGACCATCCCGGCCCCCACGGGCAAGGATGAGGCCCAGCAGAGATCTGTGAGTGGC 1013
MG 1012
BS 1012
DB46 1012
DB67 1013
GH 4N 7 3 343751 Partial sequences of GH exon 3
NQ TGCGCCTGCGCACCCACTGCGCCCCTCCCCGCAGGACATGGAGCTGCTCCGCTTCTCGCTGCTGCTCATCCAGTCGTG 1247
MG 1246
BS 1246
DB46 t 1246
DB67 1247
NQ GCTCGGGCCCGTGCAGTTGCTCAGCAGGGTCTTCACCAACAGCCTGGTGTTTGGCACCTCGGACCGCGTCTATGAGAA 1325
MG 1324
BS 1324
DB46 C 1324
DB67 1325
GH 4M&F 4 %4y /74 Partial sequences of GH exon 4
NQ GATGATGCACTGCTCAAGAACTACGGGCTGCTCTCCTGCTTCAAGAAGGACCTGCACAAGGCTGAGACGTACCTGCGG 1793
MG g 1792
BS a 1792
DB67 1793
GH 4N F 5 ¥4 /57%1 Partial sequences of GH exon 5
1 PEBASERKERERINE FXEBHFIIEI S
Fig. 1 The aligne of GH mRNA partial sequences of China native horses
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Fig. 2 The dendrogram of 11 kinds of species based on the
GH sequence
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Table 3 The homology and distance of GH sequences among the 11 kinds of species

Tl TIHEY Y HOBY EREYL 67 fREL 46 % N I 4 ARG VL]
Species NQ MG BS DB-67 DB-46 Pig Dog Human Cattle Sheep Red jungle fowl
THREY NQ 0.003 0.002 0.000 0.012 0.064 0.069  0.192 0.104 0.091 0.231
i MG 99.7% 0.005 0.003 0.015 0.067 0.072  0.192 0.106 0.094 0.235
EREV/ N 99.8% 99.5% 0.002 0.014 0.066 0.071 0.193 0.106 0.092 0.233
BIREY 67 100.0% 99.7% 99.8% 0.012 0.064 0.069  0.192 0.104 0.091 0.231
DB-67

TERIEL 46 98.8% 98.5% 98.6% 98.8 0.073  0.077  0.193 0.111 0.100 0.238
DB-46

¥ Pig 93.6% 93.3% 93.4% 93.6% 92.7% 0.075  0.207 0.114 0.105 0.229
) Dog 93.1% 92.8% 92.9% 93.1% 92.3% 92.5% 0.208 0.123 0.120 0.239
A Human 80.8% 80.8% 80.7% 80.8% 80.7% 793%  79.2% 0.210 0.223 0.317
F Cattle 89.6% 89.4% 89.4% 89.6% 88.9% 88.6% 87.7%  79.0% 0.035 0.243
43f Sheep 90.9% 90.6% 90.8% 90.9% 90.0% 89.5% 88.0% 77.7 96.5% 0.239
AREY DL 76.9% 76.5% 76.7% 76.9% 76.2% 77.1%  76.1%  68.3% 757%  76.1%

Red jungle fowl

R4 TFG GHAEBREAMREELER

Table 4 The genetic variation of AA composing growth hormone in 5 China native horses

T AN Ti) b o 30 A A8 S A7 A R FEIR A K. AA change of genetic variation Loci of different breeds

Species 623 981 1227 1288 1310 1721 1727 1740 1744 1765 1778
TS NQ Val Lys Ser Ser Asn Asn Leu Gly Leu Asn Ala
Fit MG Val Lys Ser Ser Asn Asn Leu Gly Leu Gly Ala
Ht BS Val Lys Ser Ser Asn Asn Leu Arg Leu Asn Ala
H{RI%E ) 67 DB-67 Val Lys Ser Ser Asn Asn Leu Gly Leu Asn Ala
il R % 1 46 DB-46 Val Lys Ser Cys Ala Asn Leu Gly Leu Asn Ala

3 itk

H TN 58 7 45 A6 7 Sy M )ik AL 2 FE PR — L
ThBESERHEAT TR 9el 721, e o e A5 22 i 4 £ 3%
b PRU T G  5 5 IRl 2 Ak . PR [E ¥
R 2% (Shetland pony) #b, " EELD EH A HEA
SR SO IR I, EE AT T VU I, 2ok )
9% (Guangxi pony) « 5t (Guizhou pony) .
%Y (Yunnan pony)  P4)I[J&L; (Sichuan pony)
FIBk VG5 (Shaanxi pony) , IXELILFPEZ ARk Fh AP
AN, ORFF T B SRR P, BE
HATR S MR Rl 7D BTSSP R G0 T
SRR 2 S U A 9L N T s Ll 5%
BIAEEAIIRSCAIRI FEm,  AKE T2 R S S AT ST
Y ESCEAERR IS LDH [ T T T iR
HoRGREFR, KIS RGN 4 N SFLE 4.0197 5

=
w

ISR —28 CT i S AL 5y 0.2296, & B A
LR T YN 3.2315) , R ETE 13.659 {HF 570
RN —2, AT EEHIRD OSSR
KAEY), ¥WFEAWIED ., ISP T gy
W L MIRE 2R, R BRTEANE R e
EIRKZE S, ARAE SRR ORI A A B R s A
K F o Forsyth ZEWIF 58 1 AN ] sl A6 A i 36 A il 7Lk
R, KIHILP R 5. KREHH GH
JEA IR e e AIREG LS T 1 GH JEERF 81 4 b
e, RO aIE LA 1 765 A S kAT, HEDE
A1 bARSE, HEAR T 46 KAE 2 MbAR R, SEUEIEIRIK
A% DL GH mRNA N EEAHSRE TR, TiiEs
AR, 67 (1 VR TE N 100%, 55 & €0 5 (1 =T N
99.8%, S M HMFEIEMEN 99.7%, {H&5 IR
46 I [FIEYER 98.8%, T IAN EAR T E 1) GH
IR SRR R, H T 52 BIHAEE . A2 SO RN 10k
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PEIIFE IR, £ [P R)ALURRRE A B 50 2 — 8 AL 57
T EA X A A AR IR P AR A e 22
St W] AP R 1 (1 A AR SRR IR 1A AL
AP 1 22 U o i e Ak T 78 i 1 1) e i
FEIAR HEAR I RE i R] BE 52 215k S MY R (K 3K [ 52
i o

4 ZEig

ATRE RN T IR IE L IR AR Y 67 MR N
100%, L5 7 G 1 FJEE R 99.8%, 155 1y (1 [H]
PSR 99.7%, SRR 46 IRIJENER 98.8%, 1
JE S IE R P 51 S5 R ) TR A s LI
Aoy HE NRIRRS . [ R0 Tk e 1 765 {1
SR S P BRI R AR U, X P REAE S T R
L KRB —FEREE.
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