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cDNA cloning and tissue localization of GHR gene in antler tip
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Abstract :[Objective] The study was to detect expression of GHR in antler tip to prouide theoretical
basis for regeneration of anter molecular machanism. [Method] A pair of primers were designed according
to the homology region of GHR among other species. Total RNA was isolated from antler tip,the growing
antlers from 3—4 years spotted deer were removed on the 30th day after the mineralized ones shed,and the
¢DNA sequence of GHR gene was cloned by RT-PCR technology. Then, in situ hybridization was per-
formed to detect expression of GHR in the antler tip. [Result] Complete coding sequence of GHR gene was
cloned (GenBank accepted number is EU381142) ,including 1 967 bp. Compared with others, the homology
of GHR to bovine,ovine and human was 97 % ,97 % and 80% respectively,but the homology of protein was
97.9%,97. 6% and 77. 3% respectively. Hybridization signals were obtained using in situ hybridization.
[Conclusion] The results of RT-PCR and in situ hybridization showed that four regions had expression of
GHR in deer antler tip.
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1.1.2  £&&XA  Trizol Wl & EIRH &
RevertAidTM First Strand ¢cDNA Synthesis Kit Fl
dNTP Mixture & Invitrogen 2\ ) 7= . LA Taq
DNA Polymerase fil pMD-18T vector 2§ TaKaRa
w7 DNA Marker F1 3508 BE 8 DNA ] i
B & B R AR AR A W L E. coli DH 5a,
H. Q. & Q L fif i $2 BOK 7 & W A %2 8ot A=
Y TREABRAF L T7 RNA BA B A b = = bR ic &
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P34 RE GHR FE X 4 05 77 51 (09 51 40, 51 9 1y 91 0L 3R
Lo gl Bl A=Y TR IR %5 A BRA A (in-

vitrogen) & % .
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Table 1 Primers sequences of GHR
He A 51975 WK BE /bp
Gene Primer Length of amplified fragment
GSP-GHR 5-ATTCATGCCCCAGCCAAC-3'
N - F.:5-GGTCCTACAGGTATGGATCTCTGG-3'

GHR-CDS R:5-AGCCAACCCTGTGCCATTC-3' 1967
GHRI1 F.5-CCTGTCCCAGATTATACCTCCA-3' 196
GHR2 R:5'-CCAACCCTGTGCCATTCAA-3'

GHRI-T F:5-TAATACGACTCACTATAGGG
g CCTGTCCCAGATTATACCTCCA-3'
GHR2-T R:5-TAATACGACTCACTATAGGG

CCAACCCTGTGCCATTCAA-3'

1.3 BEEMKAL GHR EEMEE

1.3.1 % RNA #9428 H Trizol i 7 & 42 U
T 2H 2 RNAL $2 38000 2 RNA ] 15 g/ L 3¢
W R JC P DK HEA T ARG

1.3.2 RT & m DIEFFRMEI¥ GSP-GHR
M L SEG W L R T o 41 48 RNA B b 2 5%
A cDNA S5 — 55, 78 KRR Z& gy S AL
RNA 2. 0 pl, 4 pmol/L. GSP-GHR 0. 5 pL, 10

mmol/L. dNTP Mixture 1. 0 pL. #1 DEPC 7k 9.5 ulL,
T 65 CHFHE 5 min, 37 Bl & 7K B 215 AT 511K
7 : 5 X First-Strand Buffer 4. 0 uL.,0. 1 mol/L DTT
1. 0 L, 40 U/uL RNase inhibitor 1. 0 pL, 200
U/uLl SuperSeriptTM [l RT 1. 0 pL, Jz i & A
20 pL, #£ PCR 41,50 CRJ 60 min,70 CIFH
15 min J5 21BN vk VR,

1.3.3 PCR A& PCR ER{kZ Y 20 uL.4
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dNTP Mixture, 8. 8 pL K B [ — 257K, 0.2 pL 5
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pg/mLE A K 76 37 C Fi@#E Y A 30 min.4 CF
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fik 5 Uk 2 L BR 5 min, ] DEPC 4R Bl PBS
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14,3 RAZZR X FEEBA W 55K Y] i
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DNALRNA 45t A 4% 28 & FH 1) 24 28 B Chy-
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1.4.5 x5 2 ¢& Buffer | (pH 7. 5) IR E %k
Yk 2 W Bk 10 min, 55K U1 R N 40 pL bloc-
king reagent ¥ & 30 min, ff§ blocking Buffer(&1 :
200 M B i mE Pk AKP Z5 59D B HE U A
2 h,fE Buffer | 13 K 2 ¥k, & ¥R 10 min, Buffer
Il (pH 9. 5 H i F Y v 10 min, & 5K 8) /100
pL WA ERETRE 16 h(2~24 b, B@FH
Buffer I (pH 8. 1) % 1k & €8 S 17, X7 7K oh i3 D)
A HmE A T R RO,
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Fig. 1 Electrophoresis profiles of total

RNA from antler tip
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FIH] RT-PCR AR Y4 FEH o 20 41 GHR 3
K465 77 51 . PCR P2 ¥ 15 g/ L By lg W BE e L Uk
HEATRE 45 31— 45 29 2 000 bp MY FF R 55 (&
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Fig. 2 Electrophoresis result of GHR PCR products
M. Marker;1,2. GHR gene
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e 45 R W, s e P 51K B2y 1 967 bp,
FEXT 43 A 2 B 207 91 o fE GHR JE K cDNA 741,
MES 13 2% 1 917 fiiky CDS X, JF¥ 2 45 Gen-
Bank #2228, % ki 58 EU381142, 451X 5 Gen-
Bank B8 & R4 . EM A GHR FH 75 47 H
XoF o AR W) VR 43 3k 97 %6, 97 % i 80 % GHR
AR T A R 4 0l 97, 900,97, 626 Al
77.3% . XRS5 EE GHR 3 H M GHR &
FRREE S A m . ERE . E A GHR B H 12
Ry, 1 ~18 A AR h B N5 5 KT 51,
145~246 2 H R v Wy iy FN3 25 #h 8 7 51, &
GHR Jk i A< v (1) 48 A0 Be AR 285 & X B 2 5L )y
G, B AR AR 0 TRV R R R X I
FEWR p A se AR R RS AR AR 1 A R ik
FERTAE] B GHR A7 5 R 5 240 R ik 55 28 (10 2 W B
HIRIRHE
2.5 FRALFEXR

FH b 5 2E AR id 19 RNA #41, BCIP/NBT & 4
R GEAE L H i 20 N VK UR YD R b AT R A 4R 58
Kl 4 i Sk s i e R 24 S8 B 5 . 4434
SR AE R BR)Z B A0 )2 B B R AR 2
(1) BH P 20 1 A K 8 22 2245 5 o T BA P o BE 2 34 6
ZAES DL &R A GHR JEH I RIA,

3 i e

WH5¢ & . GH A IGF-1 76 8 A% i b e 8 224
I GH R 43 £ PRI i 25l 5 IGF-1 92 3L
GH H5HAZ A& GHR 457 )5 . B & 808 i3 b IGF-1
F1% 22 35 ] 5 9 00 1 40 #9319 VR T 5 GH l mT 1A
i IGE-1 A4 T AE T 80E 40 . 42 2 HE 3 5 A
BTG A o BFUE S 76 R TS AT A I B TG F-1
FBe o R i 2361 o A B R g 3R WL IGF-1
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Fig.3 EcoR ] and Hind [ restrication identification

of recombinant plasmid

2 R S ACH A0 6 1 39 A RN 434k . i Elliotd
O AR R RRA AR FE JE B4 564 LA
W) IGF-1 3z 4K, %A Rl 2] GHR #9431
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— R o S T s AR AR R T
1 EFRICTE R BB R 58 6 bR 10 Bl P 25 1R il -
PO B R 8 S (0 R 0D . AT R R 2575 56 RNA
PREF R BB Sy I LLUE 5 8005 90 08 4 28 2 I A i
A H e 58 R T DNA B 4H ) 8 %, B ik
ARG SR b 5 3 A 00 1 RNA 58 3 47 B A7 44
2 RIS AP 458 (59 . AR 45 R o, 76
H T 80 6 GHR FE [ fy 23k, JF H W\ BEH T
sy 2L U s B GHR cDNA 4 i X 4 K 7 31
HE AR GHR IR A A% TR M2 L 1R K OF 8
LA i TR A

AR 0T T A4 E R GHR 36 [ 1Y) 0 3k R
FEA R 25 R BRI GHR 548 % GHR 1
IR 7 9 R UR P 43 ) Ak B 97. 9% 1 97. 6%, 5
GHR [k A v (1) 40 i A0 BE AR 25 6 X3 2 5L e )7
1) [v) 5 B R R R 2 A e R L R ) 8 S8 A M
[] o JEE 0 A i S5 A A 1 A 2 R AR RN TR R
GHR %7 s A2 AR5, 4 GHR Sy W i & R %
X AR ER A E A BRI . L, Elliott™?
A A AR GH Sy B AR DU 2 5T GHR /943
A7 Ko I 5 S Sy BT 0 T BT AT R P R R
AU 22 R EL

4 75 ®
A2 B A 5037 22 58 1 B0 1 WA 92 GHR 75 JiE
TS 4% AT 3k L B R B T GHR cDNA

Gt X K P8 X 8 i — 2 0F 58 GH-IGE-1 Bl X
JEE AR AL ZE 0 T R B



Kl 4 GHR mRNA 7 B35 T ) 2 7 (X 200)
A. k)2 GHR mRNA J§{7 2458 Y o s B. Ml 408 )2 GHR mRNA 7 2458 42 45 C. 408 )2 GHR mRNA JF{ 458 e 5
D. #iJ2 GHR mRNA JEAE AR @ sa.boend. 205108 ALB.C.D RYBIE XS I
Fig.4 Tissue localization of GHR mRNA in antler tip ( X200)
A. In situ hybridization staining of GHR mRNA in the velvet skin;B. In situ hybridization staining of GHR mRNA in mesenchymal cell;

C. In situ hybridization staining of GHR mRNA in perichondrium;D. In situ hybridization staining of GHR mRNA in cartilaginous zone;

a,b,c,d. Negative control
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