¥ 38E oW AR AR K ZZER (B AB2EHO Vol. 38 No. 10
2010 4F 10 A Journal of Northwest A&F University(Nat. Sci. Ed.) Oct. 2010

lZE PTHrP EE CDs REERXHEBESEARNRIA

MkF AHER . MmF . NDD . ZRHE

OB MRB 1 R 2 S MR 2 5% L B0 4 Rl 2 TAE )22 R SC 0 2L B B 712100)

(i ZE] [HAY FERE L B0OR 55 IR 46 26 ik (Parathyroid hormone related protein, PTHrP) B[/, 3 Y47 4% %
KCHEBBAAYEEENREES., V) TRERE L FEZAMAL R TRIZOL B2 B RNA, RT-PCR 5 &
I3 PTHrP 3 H4 CDs X, # 1L PTHrP 3£ 4 CDs X4 A pET-32a(+) 3k Fi ki b4 8 pET-PTHrP ki, 4
TG A0 7 2 5 T K H 5 4K E. coli BL21(DE3) B #k - 4 2 mmol/L IPTG.37 Ci%E 5 %3k 8 h i . # 17 SDS-PAGE #l
Western blotting /0 #fr. [&58R]Y 3545 T 113 PTHrP 3£ 4 CDs X, K 534 bp (GenBank & 5t 5 GUS573787) ; f§ 1] Al
M F PR, A F ik 8k pET-PTHrP #4 2 i 3 ; SDS-PAGE Hl Western blotting 43 #7 2 ] . £ E. coli BL21(DE3) th
WIEFRIR T pET-PTHrP @il 58 A . [4518]) 5l 7 ILE PTHrP 54,3548 7 PTHP @l 58 A .
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expression in Escherichia coli

YANG Zhen-yu,ZHENG Hui-ling, XING Rui-fang,ZHU Zhen-zhen, AN Jun-hui
(Key Laboratory for Molecule Biology of Agriculture ,College of Animal Science and Technology ,
Northwest A& F University ,Yangling » Shaanxi 712100, China)

Abstract: [Objective)] This experiment was conducted to study Capra hircus parathyroid hormone re-
lated protein PTHrP gene expression in E. coli under the condition of cloning PTHrP gene complete CDs
sequence. [Method] Total RNA was isolated from C. hircus mammary gland tissues. The CDs sequnence of
PTHrP gene were amplified by RT-PCR. CDs of PTHrP was inserted to the prokaryotic expression vector
pET-32a(+) and expressed(2 mmol/L IPTG for 8 h at 37 *C)in E. coli BL21(DE3) host cells. The results
were analysed by SDS-PAGE and Western boltting. [Result] The C. hircus PTHrP gene complete CDs
was 534 bp. Restriction enzyme mapping and sequencing showed that prokaryotic expression vector was
constructed successfully. SDS-PAGE and Western blotting showed that fusion protein (36.5 ku) was in-
duced in E. coli BL21(DE3) and purified. [Conclusion) C. hircus PTHrP gene was cloned and expressed in
this study,which laid a foundation for preparing polyclonal antibody and further studying on its function.
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HHET, PTHrP & #uk 52 5 3l Wb 3L FL 45 1 Il
U X, Kocabagl %550 i 5% & B, W% 4 91 3L vk
PTHrP /K- Bl i 3L A2 A0 3 K@ 3, H &7 054
Fit b PTHrP 7K F 5 585 & +F K F 2 IE M ¢,
Stemart % HE— A5 W 5% & 2. fif 730 0% 4 2Lt R
fR 85 B 1 K i 7 AR R 772 me/ LB KO AT R
1200 mg/L; [, ZLit s PTHrP /K F iy 7= 41§
14.9 nmol/L K K475 41. 2 nmol/L, & & 1F
ARG o R a0, 7 A7 A e LA 8 i AR Y T A
AlREE PTHP 25 72 RS & 15z . (H H AT
RXFRALEN A E IR . At A 5T NI A LR R
Ty e PTHrP 3N 4 CDs X, JF J{#% % ik
PTHrP flt &8 1 LU it — 22 0858 PTHrP 75 W
FLIH L85 DO b 9 43 /R LB B8 il

1R

1.1 &

1.1 XBshap 12 J1 % £t B e v G b i 1l =
FH B VO 47 2 7 3 X Ik 2 R B SR g R it B SRS S
min WHCELIRAA A 1 g A2, e B AW A IR
fE5 M.

1.1.2 &4 FEHH KW E (Escherichia coli)
Bk BL21 (DE3) \DH5a B #k . #E4HF His b2 19 I
Wi 22 ik 84K pET-32a (4 ) , 2 iy 15 Jb 4 bRRL 5 K 2%
YRR BE W LAY AR A pMD18-T AR 1
H TaKaRa A H].

1.1.3 &% # T4 DNA Ligase,LA Tag DNA
RA . RSN YIR Bgl I F1 Xho 1.3k
TaKaRa A=) /c 7 CH A 77 i s )% 53857 & VECL-
Plus fb2f &G, 40 B RAR AR b sDO A
[(SE/NEIRY i AR nwi oM RSB L e =S N
ZIEAEY AL R A F] s Anti-His B5EBEHUAR B
i F ALY B C(HRP) bric 19 E 5T 1gG, ¥l B 4t 5T
TR EYHAFRAA

1.2 F &

1.2.1 PTHrP %A B &% TRIZOL ¥4 H L
FRLIRA LU RNA L S50 0O0 BE TR I OD,s
ODyg ODyg, o P 25 FL UK R I S 48 3500 6 1 B 2F 47
R Al cDNA 5 — 45, 2 4 cDNA J7 %
(GenBank % 5% . BC149411. D &3t 1 %3149, I
Wal .5 -GAAGATCTGCGAGAGGATACGAT-
GCT-3', F W% 8l #: 5-CCGCTCGAGTGAAG-
GTCTCTGCTGAAAAAT-3'(E.Fiial ¥t T &

LRIy Bgl 11 F Xho 1 BEVIAL &) . LUK
SR cDNA S5 — i O B Ak #F 17 PCR 97 1,
PCR Jz W & & & 40 pL: 10 X LA Buffer I (§
Mg* )4 uL,dNTPs(2. 5 mmol/1)8 pL, I FI#5]
Y45 2 pL. LA Tag DNA R4 (5 U/pl)1 pl,
cDNA 25 —FE BN (50 ng/pl)6 pl, W KF K 17
pLo PCR VA FWT 95 CHAEM 5 min; 95 C
A5 30 5,48 °CiB 2k 1 min, 72 “CHEfH 1 min, 3k 35
MEER s e Jm 72 C HE AR 10 min, 4 C{RfF, PCR ™
etk TA 5l Bgl Il f1 Xho 1 WUV % % 5
1 4 W g BB R ) A B2 J10 5 5 O 6 1 e
W& 4 pMD-PTHrP,
1.2.2 Ta@axREBHRGHMEREE H Bgl I A1
Xho 1 MY pET-32a(+) # 4k f1 pMD-PTHrP
JERL 43 5 e 44k 5 . F T4 DNA Ligase T 16 C
EPSURIER Y IRl VAP SR L N 77k AN N R ]
T LB(% 100 mg/mL Amp)¥#z,37 CHFH k.
P B o R 2F A7 i V) 480 25 0 IE B S 2% 4 0T
B (R 50O A BR 2 =)0 7 . I 7 1E 4 109 v B i 44 0
pET-PTHrP,
1.2.3 TAFTHHFIFAEIABESREOLEL N
pET-PTHrP Gk %4k E. coli BL21(DE3) J&5Z 2441
Mo A 1 3% T LB(E 100 mg/mL Amp) ¥4k, 37
CHiFE 10 h 5 PRI PR PE SCRE #E4T PCR %08 . # %
FEIEM B AR A T LB 100 mg/mL Amp)
H3EFE %2 ODsy =0.5~0.6 J5.37 CF A
IPTG ¥ i (& FE 43y 0.1,0.5,1.0,1.5,2.0
mmol/L) %523k .8 h 5 HUEE , #4T SDS-PAGE i
WA, LS 1Y pET-32a (+H) 28 AR AR B S 1
H 4] BL21(DE3) Jy % B8, i o fie fE IPTG W ¥ .
B RSB RE M T LB (% 100 mg/mL
Amp)H,37 CHHH I 2 ODy, =0. 5~0. 6,
FE M R IPTG %55 8 h, 5000 g.4 ‘CE L 15
min, B, ] PBS H .4 °C oK #E 7 i (g
3 s AR 3 s.4E 5 min) . PBS ¥ 3 G A 8
mol/L JRE , T 37 CAMF AL 10 min, 585 10
000 g.4 CEL> 20 min, YL F1E . ##4T SDS-PAGE
HEL K > B¢ 5 A 0. 25 mol/L KCl 2% 10 min, ¥ F H
SRS AN R 7 2 N ) | AN B R0 - o NN
JmA PBS, ¥ 4 Ci, 45 2 K 10 000 r/min.4 C
2.0 5 min, #47 FIE WA SDS-PAGE &Il
1.2.4 @A 7% 9% Western blotting #%& M ¥ fF
Kl #E i SDS-PAGE 58 ¥ /5,60 V.2 h B H &
PVDF i 1,5 % BiAg W43 264 1. 5 hsfli 1 Anti-His
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BT .5 PTHrP 3R CDs X 70k K Hph & % w3k 47

BT REBLIR g — T (1 5 1000 TR .4 CHFE IR
TBST #tik 3 K HRP ARid M F 405 1gG 1E 8 — 4t
(1:4000FRE),37 CHH 1 h, TBST ek 3 1K
SRR T o

2 gk 550

2.1 WWFEILRALE RNA B#&N

SEHN OO BE A T 45 R W s, 48 By 1 A L
B 20 25 5 RNA OD,g0 /ODygo 24 2. 00, 0Dy, /ODys
2.02, KU FEFLIR A 818 RNA 52 BRUR R 47,
FL VKRS AT D 3 45 9 BT R DK T L 430 28 S 18 S il
5 S rRNACE 1), LB fr 42 1l 3 FL IR 4 215 RNA
SERE AP IR BOK .
2.2 W¥E PTHrP &£E CDs X ¥ 1

DLl SEFLBR 40 41 % RNA HE R, RT-PCR #~
W PTHrP 34 CDs X, H 3K A I 7 I 534

2000 bp

1000 bp
750 bp

500 bp

250 bp
100 bp

2 W% PTHrP 3K PCR 9734 7= 9y it K il
M. DNA Marker (DL2000) ;1. PTHrP PCR 724
Fig. 2 Agarose gel electrophoresis of C. hircus
PTHrP PCR product
M. DNA Marker(DL2000) ; 1. PCR products of PTHrP CDs

2.4 W¥EPTHPEECDs RHEMEEFEHH

Xf 5 20 Bk pMD-PTHrP I J7, 45 5% B7R #1240
Bk &K 534 bp WILE PTHrP 5K 4 CDs X
(4>, H DNAMAN 8647 5 510 T, 45 2R (3
D& os: 3 PTHrP & B R )F 5 5. 5. /M.
A N R T 9 (R UR 1 4 8 86.9 %6, 88. 624,
85.6%0,97. 2% 1 89. 7% . 5 4 By & 5 R ¥ 51 [A] U5
P (97.2%), 5 A & 38R 7 41 [H) R Mk 2
(89.7%) 5 Il PTHrP 3 H 4T BR ¥ 51 O 5
GUS73787) 4 . By /N A L AT IR 3 40 ) U5 1
5k 83.1%,90.1%,84.3%,98. 1% F1 88. 4%, 5
A= A% TR 90 TR) U e e (98. 1900
2.5 BHBREZREHME pET-PTHrP By

o 2H TR A R T RS2 A AN B ) 4R IO

bp 19 H #2641 (B 2) .

288
188

58

BT FL R LU RNA Y B ik R il

Fig. 1 Agarose gel electrophoresis of C. hircus

mammary gland total RNA
2.3 ¥ PTHrP #E CDs R EE
¥ 11 3E PTHrP 3£ 5 pMDI8-T #8144 42 , $2
I pMD-PTHrP JFoki #647 Bgl TR Xho TRUBFE] % &
SO 2 692 bp 1Y T #ifk 454 5 534 bp 19 H I 5%
HCE 3 WL 2E PTHrP B sa bt

M 1

4500 bp
3000 bp
2000 bp

2692 bp

1200bp

i 5341
P

500 bp

200 bp

B 3 12k PTHrP M v b
M. DNA Marker(Marker M) ;1. Bgl 11 #1 Xho T
XEEY)JE iy pMD-PTHrP
Fig.3 Cloning of C. hircus PTHrP gene
M. DNA Marker(Marker [[[);1. pMD-PTHrP digested
by Bgl Il and Xho |

Bk AT B Y S E, R AL 5 900 bp Y pET-
32a(+H) B ST AN 534 bp B PTHrP %7 (] 5).,
ot o 2H FORLI L 25 R R L I AE PTHrP S L)
i A pET-32a(+H) #A, A% Rk Ak pET-PTHrP
A 52 %
2.6 PTHrP EHEANBFESRERA4WK

A pET-PTHrP Jiki# 4k E. coli BL21(DE3)
FIRHE 1B FE LG SDS-PAGE #6145 5 (& 6)
WoR L FEZY 36,5 ku g 4S8R 1A R B L B I
G E A5 F I R/ AT WA LUF #] IPTG &
WP 2.0 mmol/L B, 7= A8 i R 5 28 1 6 die s

H4E A 4k 5 SDS-PAGE #6345 5 (& 7) i
LU P IAEZ) 36,5 ku b A 1 B (M, SRS
#HH pET-PTHrP 2 F i —30, HAi 5.



48

P AL A ARRHE H SRR D

5 38 &

1 ATGCTGTGGAAGCTAGTTCAGCAATGGAGCGTCGCGGTGTTCCTGCTGAGCTACTCGGTG

1 M L W K L VvV @ Q W S v A VvV F L L S Y S5 V
61 CCCTCCTGCGGGCGCTCCGTGGAGGAGCTCGGCCGCCGACTCAAAAGGGCTGTGTICTGAG
21 P 5 €C G R 5 VEETL G R RUL KR RBA2BV 5 E
121 CACCAGCTCCTCCATGACAAGGGGAAGTCCATCCAAGACTTACGGCGICGGITCTTCCTIC
91 H @ L L H D K G K S5 I Q@ DL R RR F F L
181 CACCATCTGATCGCGGAAATCCACACAGCCGAAATCAGAGCTACCTCGGAGGTIGTICCCCC
61 H H L I A E I HTAUETIRA AT S E V 5 P
241 AACTCCAAGCCTGCTCCCAACACCAAGAACCACCCCGICCGATTTIGGGTCTIGATGATGAG

81 N S K P &2 P N T KDNHP V R F G S
GGCAAATACCTGACTCAGGAAACTAACAAGGTGGAGACATACARAGAGCAGCCACTGAAG
G K Y L T @ E T N K V E T Y K E Q@ P L K
ACGCCCGGCAAGAAAAAGAARAGCAAGCCTGGAARACGCARGGAGCAGGAGAAGAAGARA

301
101
361

D D E

121 T P G K K K K S K P G K R K E Q E K K K
421 CGGCGAACTCGGTICTGCCTGGCTGACCTCGGGCGTGCCTGGGACTGGGCTGGAAGAGGAC
1431 R R T R S A W L T G v P G T G L E E D
431 TACCTATCTGACATCTICCGCAACAACGCIGGAGCTCAACTCACGGAGGCATTIGA
12 Y L S D I S A T T L E L N S R R H
Kl 4 113 PTHrP 3£ 54 CDs X 551 fl & 5L 751
Fig. 4 Complete CDs and amino acid sequence of C. hircus PTHrP
1 WEPTHPEEREBFIRESHEERFI SHMYAHHNERIRELR
Table 1  Amino acid and nucleotide homology comprasion of C. hircus PTHrP gene among
O. cuniculus, Equus caballus s Mus musculus » Bos taurus and Homo sa piens %
YrFh s g =) N 7+ N
Species Capra hircus O. cuniculus Equus caballus Mus musculus Bos taurus Homo sapiens
W3¢ Capara hircus 100 83.1 90. 1 84.3 98.1 88. 4
e O. cuniculus 86.9 100 85.9 80. 1 83.1 83.3
Ly Equus caballus 88.6 90. 4 100 85.0 90. 4 89.1
/N Mus musculus 85.6 86. 3 88.0 100 84.1 82.9
4= Bos taurus 97. 2 87.6 89. 8 86.9 100 88.6
N Homo sapiens 89.7 89.1 90.9 87.9 89.7 100
A ARy R 1 R e 5 W) R 20 TR BB 4 g B R R I 5 ) R
Note: Right upper region is nucleotide homology,left inferior region is amino acid homology.
M 1 M 1 2 3 4 5 6 7
5900b
4500 bp E 97.2ku
3000 bp
2000 bp 66.4 ku
1200 bp
800 bp 44.3 ku
534 bp
500 bp 36.5ku
29.0ku
200 bp
K 5 pET-PTHrP i) % & Kl 6 pET-PTHrP £ikr=¥ i SDS-PAGE 43 #7
M. DNA Marker(Marker [[[):1. BgZ Il #l Xho | M. & R 5 F b s 1. 5 5 19 pET-32a(+)
XAV 9 pET-PTHrP IR 2. RIBEFMEA BL21I(DE3) ;3~7. 43524 0.1,0.5,

Fig. 5

Identification of recombinant plasmid pET-PTHrP
by restrictive enzyme digestion
M. DNA Marker(Marker [l1) ;1. pET-PTHrP
digested by Bgl Il and Xho [

1.0,1.5,2.0 mmol/L IPTG S HEIA=Y)

Fig. 6 SDS-PAGE analysis for expression of pET-PTHrP
M. Protein Marker; 1. pET-32a(+) induced by IPTG;
2. Recombinat BL21(DE3) without induction by IPTG;

3—7. Induced pET-PTHrP with different levels of
IPTG(0.1,0.5,1.0,1.5,2.0 mmol/L)
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97.2ku

66.4 ku

44.3 ku

29.0ku

& 7 pET-PTHrP 4lifk ;=¥ ) SDS-PAGE 43 #r
M. 2 [ BUR X 43 T i b ol 5 1. AR ULE 5 2. 4lifk =9
Fig. 7 SDS-PAGE analysis of purification of pET-PTHrP
M. Protein Marker; 1. The precipitation of

bacterium fuild; 2. Products of purification

2.7 EEE&EBHM Western blotting #& il

Western blotting #; U 25 5 W E 8 Fris . #E 24
36.5 ku 4b Al G I B HF 5 Ak, 5 R B LR
R praife & A ER, il PTHeP &8

- s o

K 8 FiLkr=¥Iny Western blotting 43 #ff
—$i 9 : Anti-His B8 4T 14
Fig. 8 Western blotting analysis of expression products

First antibody: Anti-His monoclonal antibody
N N

AT HE GenBank 14 PTHrP £ %1 (Gen-
Bank % 5% 5. BC149411. 1) ¥ 3t 1 %5 %, f# 1
RT-PCR # R M 1l 2 ZLAR 4 40 b 5 B 1 K 534 bp
(1l 3 PTHrP 3 4 CDs X, 3 % fli GenBank
C 5 GUST3787) . 54, & /N 4 N SE ) Fh
() PTHrP FEH ¥ 50 347 Hx & 3, 3 g 5 X A%
— B SRR BT R Y A TR VR M 4 B R
83.1%,90. 1% .84.3%,98. 1% 1 88. 4% . B H: R
FE 41 [R) 51 43 39 R 86. 9% ,88. 6% ,85. 6% ,97. 2%
189, 7% ., HKER H AT 45 s, PTHP I fig &
BEMR DX SR ~F PR = L R BIE PTH 250 B 46 X
BRoE A AR . BEAE, 1 3E PTHrP 0] g8 5 H b
Yi#h PTHrP 76 D g 1 250, an 42 1k i 4 F 18 WL 4n
Ji 38 T AR 2 B R D B R A R
0] ol A A

PTHrP 2 5 8 &= W 3L ) 7L 45 U #1. Van-
Houten %" 7 ZLIH /N BRI A9 8F 58 & 8L, PTHrP
e 5 45 4 8% 57 f (Calcium-Sensing Receptor,CaSR)

Y F AR 2 LA T0RR I 2 5 0 o3 5 -4 J5 282 1 T 5
UESE, CaSR Sy PTHrP 1 - Ui o 45 J A, 76 6 5L 10
JE LR PTHP 8 & W 4 . 3R b
PTHrP & B 53 WA BR 32 CaSR S0 &b, if 5 HAlh
PR A G n i 2L 40 /0 B3 3t i R 2 A » e 6% o i L
B B 43 i PTHP, 3 i 2L 85 30 AR, L5 R ]
il 2 A 7L A /0N BREL IR A 4 BRI A R 3 A AR At PR 3
WL FVER T . A FL R K F B, 51 PTHeP
B B I e T B P S UL R Y A
ABIESE I AR AS 9 1L 3 PTHrP 2 502 )7 51 Ho X 45
AU NGBS L AR RS M B AR S R L A AH TR
ZAb . PR, 1 E PTHP 2 5 W 3L 21485 It
R AE I HLH 5 /N B RL i 3 CaSR #8797 H & 4>
WA e FLAS U

AR YE 2 PTHrP JEH ) cDNA JF51, A
IEFUBR A L SRS B 1L 2 PTHrP 3] 4 CDs
X I AE R I AF R s Rk maifl, o — Bl %
W3 PTHrP Y 2 5 B b, BF 58 1% 2 N 78 3L 85 1T
R R op i 20 1 FHAL B 25 T kil
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