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FIRERFIEXER cDNA #IRfE
REFEXBTETIRE "

ik BIK ZHFH haa HEE KEE
(REFBEEHER MEEHATHE LN TRERECERE LK 100052)

# B FKHRT-PCRZIENPENEE MK TS B SR K8 %E O (Parathyroid
hormnoe related protein, PTHIP)cDNA, HEFBEF SEIERZTHMAL, H 6 M EFBRR
A, AP 2 MFSTHIRFREER TR IEHERTHL A, $ERN PTIP
DNA R F#ZREBE pET- 3 M T? WEAE B AT T, HEKBHES SR &K ESE,
FH & Western blot Fl M2 LRl M R = MIET 2.,

WA FREREHEXES,E, RS
HES Q753 XEk#RiIREE A MRS 1000-3061(1999)03-0332-36

B AR 35 B % A5 22 B & (Parathyroid hormone related protein, PTHrP) BR¥IENEHE B
5 ML Y B R AR 9 B, B T EAY 23kD, i 141 M EEBAR . MERAH
AWRA, K PTHP | Z R E TR Z AR, LA BRFLWEER, 258
Bl AR A ARG SR, EREE T, PTH MR RIS BMEY &5
B 6, RN VLR A B B S I . BOEH B R 9, PTHCP B4 #) 0L 718 Al
R R A 37, AR TR B K AR I E VR, (T AT AE S R B Bk AR S EE R AR Y
T RAERNFRY, B ME A K RS PTH:P BT K RALARE M 5
AW RS (BEX PIHP BB EE N M ZEE, Hilk—$ 55 PTHP 55951
FR,BOTET RS, BRIMNAPE AN EEHAR PTE T PTHP # DNA, FEX
BRI EHRE.

1 AMBA
1.1 ik
pGEM-T B§°F Promega 48], A 4w PCR =), pET-3a AR ZERE, 5FH T7
REEBRIF, HENEBERZRIT T A IPTG BESRE.
1.2 4HRRER

A Fa bk GRC, JURTEER K IR AL KRB I R BF ST Br f 4k Al T v s
WM&y ROS17/2.8 APk RE WS HAF EFE Juppner F R4

* Bl B HE ARG E B H R EH ¥ B (No. 102-08-01-03).
WeH B #:1998-03-25, 45 [ H 189,1999.04-26,,
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1.3 4R RNA BYiREN

KA SBEE, 2R CHER6]. HHE 10° AHREZFET 0. lmL ZHEE (40mol/L 5
FIAN, 25mmol/L M B, 0.5% + IR E AR 4N, 0. lmol/L 2-F 3 L B ) 1, I A
- 2mol/L pH4.0 BEERHY 0. 1mL, ImL BRBH & 0.2mL {4/ 57 IREE, ®.0f5, # L E R

#LK, 2.5 BRKZBEKEBRTE RNA,

1.4 cDNA B9& B R PCR REL

T 45 R AR TR 2 20, & 49 RNA 1ul, PTHP T #5149 1uL, 10 X #5553 Buffer
2L, S0mmol/L MgCl, 1uL, 10mmol/L dNTP 1ul, 0. Imol/L DTT 2,1, MLV ¥ §% 7 &
1pL,42°C JE 1h, 70T 10min £21E K V. L LR M 4T PCR ¥ 1., REER
# 50uL, & 10 X Buffer 5uL, 2. Smmol/L dNTP 3uL, E##5140 1xL, Fi#F51# 1uL, RFEF
=) 2pL, Tag DNA B &8 1pL(3w). fHHEEH:94C 45s5,65C 455, 72C 1min, It 35
A, BJE 72°C #E% 10min.
1.5 PCR F=¥Mnig

¥ PCR ¥4t /55 pGEM-T 8% R, ¥ 1k DHS« B )=, £ & X-gal & IPTG gy
WmEER, HEOEEE, SRR AEBEERREGRERRE,
1.6 BREBRFIINNE

He b 3R RH 1 5 R ] ORE PR AR, SR A SR IO Ay B S 2 B B, 7F ABL 377 B
Z DNA BF Y Rl e TBRF .
1.7 PTHrP ZEX BT PMFRIA

Fl Ndel #1 Bam HI XUESH 16 B W A& {55 8K PTHeP cDNA, 135 R BB H 1L 9
Bk pET3a b, #{b 7 ¥ DHSe. WiZHHE TR, BREUR AT EH BL21
(DE3), #EMHBEAMEET LBEHED, T I7CEEEFHE ODgoun™0.6, IIA IPTG £
B E 1mol/ L, BkEEIEFE 2~ 6h,
1.8 SDS-PAGE B Western blot

WHEAREEHRET SDS-PAGE #EE M, EHF) 15% 5> BB 3% i 49 B2,
fEEE 150V Bk 4y 1h, RE X SETRERE, N7 Bio-Rad BN LB ESRE AW
AERE, KBIEE 80V 4h. HHEE 10% BAET & 4C HAM G, RIK 55T PTHP(1-
34) By LR B HRP fRidMIF R 1gG R, 4-R-1- BB B 6.
1.9 H£HiEHEEH

ROS 17/2.8 S0 F12 3532 37E 24 FLARIEF L &, AR EH PTHP IMAE]
ImL & 0.2mmol/L IBMX #9 F12 $E5E S, % COS 17/2.8 4188 Smin, REITFEL
# -, A 0.5mL 1-IE T BRI cAMP, 22 /5 B BS e B i,

2 % R

2.1 S|Hpaigit
ROVRIEE S & £ PTHP B HBRFA S, 31T 3 %54, HIFEHS.
P1:5 -TAGGATCCACGATGCAGCGGAGACTG-3”
P2.:5 -TACATATGGCTGTGTCTGAACAT-3’
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334 L4 L7} xT i 2 # 15 %

P35 - TAGGATCCTTATCAATGCCTCCGTGAATC-3”

H PLAI P ATV M EIEE SR 2EFEFF, A P2 f1 P3 RE 8 mAE
EMEEFR. & T REFE, £ PLF P3 M S5 T BamHIRBIFF, 7€ P2 #7 57
T NdelRFFH, 2X#E, L P2, P3 A5 [45 10 PCR P4 7] L K {E I E] pET-3a
BJ Ndel 55 BamHI 2 TH],

2.2 PTHrP cDNAWHEREREET

FFER B N GRC 1IEEER & RNA, H PTH:P T #5314 (PIER 5, HLLFE
A7 cDNA A4, H PL P3PSV 829 0.53kb K B, @4 4 PTHrP(a); Hl P2,
P38 0.43kb BB, 7458 PTHeP(b) o R BER/D 5 5HE S AR
{5 SRk PTHrP ZEE AT,

¥ EIRB R PCR P24 4315 pGEM-T # k= 4, 354k DHSe 15 £ Wi, # & PTG K&
X-gal P40 E0fIE T E BT, REFR U E T, R B RE pGEM-T/PTHP(a) #
pGEM-T/PTHrP(b), 45 Hi se 5 v v L R BB EEARAR, L3 F 9 [ L ) i e, 153 4= 4%
BBV, FIrwiE PTHP 2BE 2K h 534 MRE, WL 177 M EER, 5EIE
RFHIABL, F 6 THREEARRE, SRANAELFEEEN DT 29 7 GGTGGG, 92 i
CCC~TCC, 93 fif GTC—~GTG, 95 £ TTT->TTC, 108 fif ACT—~ACC, 122 fif CCT—~
CCC, Hp 02 Ui Fr AR FHEEMRER, MHRERTYAER, HAREFEE
HEBRFFHAE,

2.3 PTHrP BHREHEHME

¥ pGEM-T/PTHrP(b) Fl Ndel+ Bam HI JEEEG, B H i BEE FB. BHESHE
FEE AL (Y R AR pET-32 78 85, ¥ 78 £ 8 DHSq, 248 15 % B8 11 4 72 )5 i W P
HeTiE, B R pET-32/PTHP #9455+ LI 1.

| 2 3 3
94 0k
67.0kD
Eco Rl EcoRV
Bam HI 43.0kD
Nide
Bge! Il 31.0kD
Pst 1., .
Ap
pET-3/PTHIP
21.1kD
- ]

E 1 pET-3a/PTHP 8555 A i
, " 2 PTH:P 78K FFi
Fig.1 Structure of pET-3a/PTH:P 6 T T 50 Y B A
Fig.2 Electrophoresis of PTHrP

expressed in E. coli
1. Molecular weight standards; 2. Non-in-
duced; 3. IPTG-induced; 4. Inclusion bedy
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2.4 PIHPEXBHBEFNRERBERE P23

’E“ 94 0kD
$REUE A B pET-3a/PTH:P, #1b 75 £ 67 0kD |

BL2I(DE3), B RIFR AR R, B EREL 43.04D

DR, 1140 Ffr, SREE7E 37CEBIREFR 2~

3he B0 IPTG(ERE A Immol/L) S &KX, 6h 31.0kD

B R G, B S O R, R
FEFTAEFHE R L CEESTHETFEAR
FORE B SR T, B IS 1E SDS PAGE. # Hiim ANTKD
Eaa R LA 2, fUED, BT ENEE
EATE 2D A -2 B EARES, % H 3 FiEF=HIY Western bolt ¥ E
Sk i A A ﬁf\ %2 ﬁ 7. Y& SDS- Fig.3 Weste.m blot of expression-product
PAGE ﬁ%%ﬁg%*ﬁ@]ﬁﬁ @é{gﬁﬁﬁ;ﬁi, i‘“‘?ﬁ ;\f[‘[;ezllj;uwcn::ht standards; 2. Non-induced;
JE IR 5 BT PTHrP (1-34) B T B 37 & B HRP
PO R [oG 27, WL 4-F-1- 28 % R aRy, £ RILE 3.

AL, R R E R I DA LAY R R 0 2 F B 5 Western blot HY LAY %
R AN -F E T FRIE T 8 PTHP,
2.5 PTHrP 44305400

WL PTG S8 pET-3a/PTHP HEXHE K, A F & LW R, Tmol/L £
B AR UM IS PR P, SR IDA ROSL7/2.8 4 Y 35 vk, Al PBS YERE-HEXT B8, @
ROS17/2.8 #iH N cAMP &8, 7] S B PTHP #5#E. SR 4, LB BIARE R EL
FHE PTHP 7l ROS17/2.8 4 M /S cAMP KFEF B F-m. HHALXHTFEHE1
PTHrP BF RARSG-FH AW E.

3 9T
A FARIEE SN EFEE A PTHP DNA T3, ®H RT-PCR F ik, W E A E#H

bR AR SRt — B 29 0. 53kb AORCIRER 1 B, R UM A pGEM-T B AR P32
1600 HEERWFIFL, HF7 64

ool wHEm e A, (H{18 92 fi
0o BT S B E SR

T RAERE N EER, X
PR R R T A ER, M
R AR & O ARG T
RERFE B ER 4T B, H AR

800
600
400
2001

cAMP/{nmoifL)

1:4

AR E W R — 2R
PTHrP dilution times °H E_lﬂ mMEVHERARH
Bl 4 B PTHP =425 F PCR B I Fr o 45 1% B 2,
Fig.4 Biological activity of rhPTHrP FATRA TR A EHER: 1. #
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TP RT-PCR, P 443 51 BEF| pGEM-T 9;2. StERE SR HE T E,
A BHITEFIME;3. MAFBEEMAEAS SN E 2Rt 5 SRR, APt
[ —REHTFFIE.,

TEUHE PTHP @ E B FFE, I PTHP RBEANERNGAEESNFEAS
{tk pET-3a, PTHP LIIFRI S A BRERF R, TR EAEFREON 20% U £, BE
T AhBmEEA., SRBIEBEESE ST REE W EEENTY. KXy#H—
I PTHIP WEE R SHRP ML REE T 2646,

£ F X &
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Cloning of a ¢cDNA Encoding Parathyroid Hormone Related Protein
and Its Expression in Escherichia coli

Liu Hongbing Xiong Weidong An Naili Yao Lihong Dou Ligiang Zhang Zhiging
{ State Key Laboratory af Molecular Virology and Genstic Engineering,
Instirute of Virology, CAPM, Beijing 100052)

Abstract ¢DNA encoding parathyroid hormone related protein ( PTHrP) was cloned from Chinese
renal carcinoma cells by RT-PCR. Comparison with the published data, six nucleotides are changed,
but only one changed nucleotide resulted in the change of relevant amine acid {Pro to Ser). The
PTHrP ¢cDNA was inserted into the expression vector pET-3a and expressed in E. coli. A 23kD
protein 15 expressed which accounts for more than 20% of total cell protein. The expression product

is present as inclusion body and has been characterized by Western blot and biological assay.

Key words Parathyroid hormone related protein, RT-PCR, expression
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