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#FI RT-PCR B A& ARTF IR A LR RNA B A7 R R RIUR (PSMA) RN RIS F5] i E

peDNAZ. 1 8R4k, LU % B4R FF X PCR 37 3 1 PSMA B 4b X cDNA(edPSMA), FF FI M2 £ K13 1Y PSMA &
edPSMA SR IR & R FTIHE— . HBIEEEERE pMAL-c2x-edPSMA, 2 IPTG %5 ik ) MBP-edPSMA Bé
SEESFFRY 120 kD, Western blot iIF L FH B 5 F i S5 PSMA R REHIE 4G5 555, HEBENRIEER
HE(Amylose resin EMBERAABEO Rl SR RS —MEEEC, &% BALKC /P RE 25, KBHM N 1:
12800 B9 £ MUK LR ol FH T A SR B4 8U0n & PSMA RIAMGH .

x@iA
tEAES Q503

TREFRIRE A

A1 % AR 5 7 B 41 I ( Prostate-specific membrane
antigen, PSMA ) 2 — R 37 i & B0 0% AT 3] Bt 485 48 e it
F. ol TFHESHIIIRS R MBS A, EH
16 5 5] B A 60 1 DK 12 T R, 5 1) E ) B OB () B
BRI R W, B— R PSA MBS R BT
IR ATIC Y N T BT PSMA AR
B0 F 00 5 MR AR 12 M ) AT R, AT E F R R
R4 M4 R (RT-PCR) 77 35 ST B3R5 PSMA RS X
(Extracellular domain of PSMA, edPSMA) cDNA, 7E K
BAHE AT TRA R, A HENE A G
EO,BP T edPSMA B H, FES RESHY, W &
TEEHE.
1 ##FyE
L1 FEEA AREEH

RNA 12 1%7) RNeasy Mini Kit ¥ 8 QIAGEN 2
;PR B8 . Pfu DNA % B85 . T4 DNA EHEMIE A
Promega /> @] ; Exp Taq DNA 38 4 B§. DNA Marker.
IPTG # E TaKaRa % Al ; 8 %7 BL¥% 5% B§ MMLV ¥ 5
Gibco 2 7l ; pMAL EEH B G R L R A (B A

pMAL-c2x . K JBH¥F B TB1.MBP HLi i & amylose res-
in % YW A NEB £ w] (pMAL Protein Fusion and Purifi-

W R B 8 : 2001-07-30, ¥ [ A #§ : 2001-10-29-
HEWMH . EERKFMAHTEREST|YIBME(U-2).
* Fi4EH.

AP RR R M BRSNS, WERE, FNEN, ik
XERS 1000-3061(2002)01-0035-05

cation System, NEB # 800) ; AR (2 MAE L)
1 B Sigma 22 ; B A PSMA L REHIIK 4G5 B1P
FLE= 40 i 4= 4y BF 35 A 25 ® ( YES Biotech Laboratories
LTD 7+ & 7= &% , Lot # 269) , Protein G Sepharose 4B .CN-
Br 1% {L.BJ Sepharose 4B ¥ § Pharmacia 4 7] , SP iA 77
&% DAB B EMEH =), BALB/C /R, 8 ~ 10
B, shdkE Lty TRARPLOIYPOE
i,
1.2 #R&EEH

Tt A5 IR A B A E B ORER R L E B
WRAF, RERERFHEM . mRNA B0 B K D-
NA B& R A AR EREH#T.
1.3 S| HERARERRE

¥ Tsraeli'™ 25 % # M A PSMA FF 5 ( GenBank %
F5 M99487) i1 R X 51 I H T 1% PSMA A
edPSMA B cDNA(SI#11 5 1 3’8 T BamHI #
Xhol NI EE{Y 22) .

Amplified gene Sequence of primer Length
P1:5' CGGGATCCatgaaggetgtgetgetigeectgl’

PSMA & 2253
P2:5' CCGCTCGAGcetatagetggeegggtocceagld’
P3:5"CGGGATCCaaatectecaatgaagetacd’

edPSMA 2124

P45/ CCGCTCG AGetatagetggeepggtecccagl’
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1.4 A peDNA3.1-PSMA R+ E

B ¥ SR W) cDNA B H Btk 3 17 PCR ¥ 48,
Pfu B3 F0 Exp Taq B§4% 50| LBFIIRFH T4 ¥, KW
H¥.95C 2min;95C 30s,55C 30s,72°C 4min,30 T
W /G 72°CHEM Smin, PCR F=Hy 2tk /5 8403
%, T ASK peDNA3 . 1. BRI Bk, B
A EHA THE P EHEREN T TREN R
£7,pcDNA3.1-PSMA X P BT AR MFEE.
1.5 pMAL-2x-edPSMA MHMIBEMESEBAMN R
“hi{t

L pcDNA3.1-PSMA A8, 5% P3.P4 1
it edPSMA i ¢DNA, BamHI. Xhol T EE4)) PCR =4y ;
FIA Xhol A Sall ALK GBI FE A H edPSMA T
M ) pMAL-c2x 89 BamHI #0 Sall £ f5 8] , 1 B i
FIEHE R, IPTCESTE E. coliTBl R KL, B
SDS-PAGE LUK 5 R E BRIE KA K. AHE
2% HLBERA 2L IS AR LB R ET ,37C
BEFRE Age N 0.5 85, A IPTC ZRKEE 0.3mmol/L
P Rk, B0 30°C 4K 28 55 3% 8h J5 WK B 14, 7000
r/ming L 10 min TLIEEE &, B WKEEKEET
SOomL BT EME Y, - 20CHEREE T 4CH
R, 8 W 125000/ min B O 15min, FiE
A0 3 A5 AR BREGE rh ik B ST amylose resin 3252
ik, FH 9 IR B S 0.25% Tween-20 Y i+ 428 o
WEEER , B IS 10mmol/T. Z 2588 B 1t B 48 nb o %
B W R & AT A P ) MBP-edPSMA, Wit £ 3 H
W BN R AR
1.6 FiXF~H¥ ) Western blotting 43 #f

¥ R 5 & (1 MBP-edPSMA it 17 SDS-PAGE f5 , B,
YEIF R AT 4R (NC) b, R 100V, B 60
min. $RZ % 3CHK1 4]0 77 1T Westemn blotting 43
#r.bi PSMA B 41 A ¥ BT BL-TgG-ALP 3 40 W ¥%
2pg/mL F1 1:1000 AR 8 G A .
1.7 #iedPSMA B EEEHEBERAWL

AL m R A E A 2000 5FHHBKE 2K
RFSRS, G BALB/C /AR, 2 B G FH gk i g
EEHSHFEHEERAT 2R mERLE 1 K, ik
JEAE R 1 JE MR S 1 kAL 4 ik, IREE R ¥ b
B AR E T Bk e Pk .7 KE AT
SEIME. RMATEEIEAERD G FHENE
mgﬁ@ﬁﬂiiﬁj ,#% Pharmacia 2% 7 £ { 11 F 245 X
fn FF B 55 19 MBP 2R H R BK Bl CNBr 1% £ /) Sepha-
rose 4B b, R E R B A BRILME 4T MBP &
5o 8] MEER S AE TR B U 5E 74 (ELISA) B0 5E $T R

.
1.8 L edPSMAZHWERAELEN

ANRA R ER KR 0 B B R A
LR BELIEE 1986 ~ 1995 E R TR Z#H T A
g R ar v g A 6 5, AT 5 AR 72 6 B, B
PR ATHI M o B, AR PERERE R 2 B, IR A BT
S HEREWE., A¥EE Sum BEEZY R, XA
FEMSRRABESPamabeRea, kET
MEE, R g R PR Y0 4 R Y
HREAVE, 8K AFBIRE S M EERNE. 8
A HEF L8 500 ~ 1000 AR, SRR B
43 % B4R 10 48 B (Labelling index, LI), 74 A L
= [HEA B/ AR B R < 100%, A TETF
-, AR AT RS MFER . HAEN
(=),1% ~25% R (+),26% ~50% R {++), >
50% K8 +++ ) R IESTHIH FtE, + KRIE.
++ -~ +++ TR,

2 & B

2.1 A PSMA EF cDNA KB

AR 71 I8 F 4H 49 5 RNA M8 4R , 4 RT-PCR #K
B—HAT23kb &%, % PCR "PTERER
pcDNA3. 18 {&. BamHI 1 Xhol NI KX E KB
2253 bp DNA K EX; BamHI #1 EcoRI 3L E§ H] (PSMA
1Y 1316 i F EcoRl B§HI 47 &), K18 1316bp B
DNA FE(WFE 1), X% DNA WP R i & Fr BR
BN PSMA EE GRS cDNA 3, ATl
BFANE S UMBERTET R C,AEBF
(CTT>CTCO) W ELERB FRIAZS, AEN A LR
M Leu, WM EARARERT,
2.2 FEHEK pMAL-c2x-edPSMA Ki¥ &

LAFB. pcDNA3 . 1-PSMA R 4R, Al P3.P4 5]
W 1% «dPSMA 2 A, PCR § 1% 4k 13 2124bps MY
edPSMA F5 %7 , BICH) PCR F=§1 3 5 pMAL-c2x 8
KR EETYEARTES E.coli TB! J5,7E LB F
kT, BamHI, Xhol BB % 7, K18
T K/ M DNA B BE 2124bp(E 1), Jf R0 A DUEE
DNA i /5, fir GEF7- 5 WE B, FE b o R 8 35 25 edPSMA
cDNA FF31,
2.3 EHATF pMAL-2x-edPSMA E XBEHEDH
Fix

N TIRTE PSMA RERGWEAEFED, KATiE
&G FHafbwr pMAL EEEAEXALEE.
pMAL-c2x BIK S =4 43 kD M A WL S &
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1 E#H T pMAL-c2x-edPSMA BRI % F

Fig.1 Identification of the recombinant plasmid

pMAL-¢2x-edPSMA by restriction enzyme assay
1. DI2000 DNA marker ( 2000bp. 1000bp, 750bp, 500bp, 250hp,
100bp) ;2. DL15000 DNA marker { 15000bp , 50000bp, 7500bp , 5000bp,
2500bp, 1000bp, 250bp }; 3. pMAL-c2x-edPSMA/ BamHI + Xhol; 4.
pMAL-c2x-edPSMAS BamHI + Xhol;5. pMAL-c2x/ BamHI + Xhol

H (Maltose-binding protein, MBP) , #h ¥ 2k [ LA @t & &
AEAEE RS R AW ERAETEYESE R
BRIEREMEN RSB RS ik i LA B
mEEEES Xe BRFHFEMEQSEAEO D
B, B «dPSMA RS % ik R OB pMAL-c2x-
edPSMAZETE £ 8 E. coliTB1 2 IPTG E 55, Bk R
WY AT SDS-PAGE L3k S5 R B R A EA R
BB TRE Y 120kD({ MBP-edPSMA ) i B 4t A
—ERE&Y. HERANEBEREAEHLHEARLER
B 30% (B 2), REFYAS0%FELERS, &
amylose resin & 12 #7 /5 18 B ALK MBP-edPSMA,

Fig.2 SDS-PAGE analysis of expression and
purification of MBP-edPSMA
1. Standard protein moleculer marker { Mr x £03) ;2. Bacterial total pro-
tein hefore IPTG induction: 3. Bacterial total protein after IPTG induction;
4.Supernatant of the induced protein; 5. Precipitation of the induced pro-
tein; 6 . Purified MBP-edPSMA by affinity chromatograph

2.4 FEFWE Western blotting 53 #T

B3 REXTYES PSMA HH 4G5 K Westem
blotting 4+ ¥ 45 8 , B T edPSMA 1 MBP 7+ & 4 5
%3 76kD F 43kD, pMAL-c2x-edPSMA 4 F 2 29 %
120kD, £ 120 kD B #0764 B HE A 30 AR B,

B3 FHEBQ edPSMA ) Western blotting # M

Fig.3 Weslern blotting analysis of recombinant protein

2.5 MedPSMA EREHAKIEREZAN

BALB/C /DB R Rk 4 8 (1 MBP-PGDS REJ5 , B
TAEMFR NI N «dPSMA i MBP i B A&
(A, P4 3 0 75 P BE A BT MBP 389, LB B edPS-
MA ZR4y, BT EBH MBP 34, RINE T REE
HMZ ¥ 2 MBP L LB £ 4P i MBP BB 51
A4 ELISA M & 8 R REZiiM/ RO #eEH
I MBP ¥ X & R, T RS 0P 5 B & AR
B, R IS 5 4 L 75 31 «dPSMA-MBP I MBP &4 %
BE 43 BT 35 1:12800 #1 1:6400 L E (I A >0.2 38
M), 2 MBP FL R FifG Bt 7§ A A 5 MBP
R, M5 edPSMA R R AFM M. SP EREH
b4 90 75 AT 0 B384 RBI5 AR Rl R B AR A
FEM edPSMA 35, HHE R E F E 4 HF FHIFIR &
EARMBARA, ZXFEECTRE, 2R84
Sy, BB 4 SUMHK AR ET WL B ek, 8 R Al
214 PR e R P s, T AT TR AR h e R %,
i IG5 7 4 B 788 DX R B M 46 edPSMIA B A3 BN
i 38

3 39 #

PSMA BRUFI IR FEE B Sy 0 B9 — #b 1 x
10°MW iy 1 BV RO . A% 10 DHTER N-IE
BMBEELMGES, SN TRAEKMN 1pll-pl2,
PSMAM] 3 MEHBAEAR, A HES 19 M EHEK an
BRI N-R SR & 24 4 aa BB S 707 A

aa ISP, PSMA TERIFIB AN P HFE B HER
#HOEFAKFESHEOREE R BER REE
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38 % ¥ T

72 % # 18 %

BT JS IE A %, B A, PSMA & A B —Fr g PSA
AN AR S B AT S AR R AR i .

FDA T 1997 4F #iL ¥ 7 8™ ki PSMA i i&
TELL.C5( /i &% & ProstaScint) # 0 5 71| Jg 9% 69 B 5%,
Me A B SERIE T S50 PSMA Bidk, 0 4G5,
J591 17X e B % 200 1 1 P AT S AR AR
BBk LNcap MERMENREIREZIYHEE, &
TFHAEEABTE - ENEYBREN R, IFA™
BK, KEHREH— tribi pSMA LR, XS
PSMA FIR I 75 #: 32 B, 3 LA FF & ELISA (BUST G5
K AEER AN E. A, B
€ 4 PSMA DNA 6T AT 7 B I B ss 2 A Ll
W ER , B ] PSMA & [ AR 45 A Al BE 1 in PSMA
DNA ST RT3 . B, i F TR %L PSMA
Bs & HAE, A RS s R Ao D

PSMA ¢DNA f) 4 £ & 2253bp, edPSMA B9 K [
HAE 2kb LA B, N SR AR 3738 K 5 R PSMA
HEHEHEA—-TMHEE, SREEHL DNA ES8BW
Pfu,Pwo % B 3'—5'Exonuclease i #, 4 A 2 %,
EHEY I NIRE R, w8 g R U T &
B WK, BT &L PCR =4 A/T mEEM T
HAA W pUCH-T.pMD-18T HEH T4 T pUCIS 77 f&
&, 5 PSMA B/t 4r 330, 7 0.7 % Agarose " HE
UERESAMRE S, X 0EN T LR AERE
R, A% ALK Plu B Exp Taq BERELL
iR & fa 4T PCR 444, K15 89 PCR 7 ¥ W) 1 1%
T B BB (20h) , SR I # K48 T PSMA 741,

MTEH PSMAEOERBITHEPHRRSG, )
RIS a2 5 pMAL-c2x, pGEX-4T-1( GST @&
AR R pKK233 SR A NG RGP Rty
44 PSMA ¢DNA K% ik, SDS-PAGE i 7K 3 Western
blotting B # U B M W I R A EH . XA fig & B
F7:(1)PSMA ) 53 (N i) R 5] Z SR 540 T #
FHESR: OBRNRESTHEMEERLETEAN
Tk s (3YPSMA B P X 928 bt S B ( Cys22) AT RESI
R_MEHEER, SERESREHET. 2R PS-
MA B 25 [A]H 5 i oR B B, (R DL AR 19 S 56 B it B AL
% b T ) % SR E ST H O 7 8 KR B PR

EREALT PSMA KA IX, B R IT I W RK
edPSMA M B, SERF W, edPSMA ££ pMAL-c2x # ik
FEEMS ik MBP B8R . A SDS-PAGE X7 ¥
B Westem Blotting 33 UF 3% edPSMA B H R E O

ik, i BALB/C /)N B 25 40 L 7% , 76 8258 1y e 1) 73
HIHE R, BT H & M BUR T T e K AR
K., edPSMA HAMRIL LB EMEE, A
BF 35 PSMA 16 BT 3 A7 8 Hh A9 3R 16 18 100 B A7 ) B o 9
REEETRMET &4
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Cloning and Expression of Extracellular Domain of Prostate Specific Membrane
Antigen in Escherichia coli and Preparation of Polyclonal Antibody

YE Chuan-Zhong' " ZHAO Xu-Dong® ZHANG Fang-Lin®  LIN Zhen®
XU Ming' ZHANG Yong-Kang' CHEN Chang-Qing’
' ( Department of Urology ., Zhongshan Hospital , Medical center of Fudan University , Shanghai 200032, China)
*{ Shanghai Institute of Biotechnalogy , The Chinese Academy of Science, Shanghai 200233, China)
3{ Shanghai Institute of Endrocrinology . Shanghai 200025, China)
*{ Department of Urology , Union Hospital, Fujian Medical University , Fuzhou 350001, China)

Abstract Human Prostate Specific Membrane Antigen{ PSMA) cDNA was amplified using total RNA extracted from prostate
carcinoma tissue by RT-PCR. The ¢cDNA fragment of extracellular domain of PSMA(edPSMA) gene was amplified by PCR and
cloned into expression vector pMAL-c2x . Sequence analysis of both PSMA and edPSMA revealed identity to the GenBank report-
ed. The edPSMA was expressed in E. colt as part of a fusion protein with MBP as the induction of IPTG. Western blot analysis
showed the recombinant protein could react with PSMA monocloned antibodies 4G5. MBP-edPSMA fusion protein were purified
by amylose resin affinity chromatography and showed to be homogeneity in SDS-PAGE{120kD) . BALB/C mice were immunized
with the purified protein for the preparation of polyclonal antibody . The pelyclonal antibody, which had a title of 1:12800, were

indicated the specificity to prostate lissue.

Key words extracellular domain of prostate-specific membrane antigen, expression, affinity chromalography, fusion protein,

polyclonal antibody
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