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SRR TARME (PSCA)RER A RE S A fH R

AL H B KRB AT K O

(ERES£HEEMEPRTHRI. LT 100071)

W E EIRHER-PCR A AR MM T & T 85 RT 408 (PSCA) B B, £ K B 4T 8+ R pQE30
BB PSCA EEMATTUSHERE., BOMAMLS, FIHWEKEIRET 12 KEBET PSCAEANER
A, ETS ECFPESHBERARIETHERAGRE. HERESHRHRT, HFE LI PSCAN

AP AR W 1) S BEIGIT BE T B .

XA WHRTHREPSCA), H/K, ¥
fESREE Q81 X RERiIeM A

BF R RKEER TR LA EENE, 4
¥ EREMEFRELER FREYE ., BRTENTIER
MK AETF A ECRERASHE BT REELT
# % PR AR F R B B iR, LR
AT R ma T e RB R ETLR,

AT %0 B% T 40 it 51 IR ( Prostate Stem Cell Antigen,
PSCA) /& 1998 4F Reiter %' 7E ARI P R RE S L BY
b EIK,HNS THMHLE 2(Stem Cell Antigen-2,
SCA-2)H W FEMBPE M Z. PSCA BR KL/
BEEAREFTN—FHIEF I3 MEERHNEAR
JB LB A GPLC ) B 0% R A UL 8% ) 36 4 4 8 75 40 R B
F MAERSWIER . PSCA FEIEH AR 7 I8 2 K
MMARBRA EERTHARPIRRE, AHEE
BEERBWABRBEREBLPERREY AL
EMFIREIBSTER.

ATRMAMFIREBE DUI4S FREH
PSCAEN,HFE E.coli PHITTAIERE, LIK

EOAEE, ABEERIURTR 12 KEPREHS -

REAR. 5% ABAEREK, iEAZKEES
IPSCAKIRE S, ES5IMETYAE PSCA T T
DU14S B &, 94 5 BF 55 &0 X7 A 5 B8 A 40 B
PSCAMIKSSRMBITRENFLEE TR,

1 #HHEE5F=*

1.1 EEHH
ARTFIARSE DUI4S AR B PEE %8 ¥ B
RAEFFRAT MM A pQE TR K E. coli MIS

i B B #8 : 2004-02-09 , 4 [B] F %7 :2004-04-26,
ERMEE,

3 WS 1000-3061 (2004)05-0694-05

BHMA Qlagen A F ;M EKFEVLE T 12 IKEW
H New England Biolabs 7 5 ; % FH R 4 15 P9 Y0 8§ . 3%
B8 . Taq B8 0 AMV R ¥ R B85 H TaKaRa 2 & ;Hi-
PSCA M ST Hi {k# A Chemicon 4 7] ; HRP #5ic B9
L MI3 BEEAEEF M A Amersham Pharmacia 248 ,
1.2 PSCA EEpI R

¥ DUI45S G033 1 x 10, 0 A 1mL TREzol
(Invitrogen ) 7R, IF B LB P E R B H mRNA,BETF
DEPC - 7/KH,

AR AT 8 PSCA HEAMS W, LEFESIYH
PSCA1:5'CCC AAG CTT TCC ACC ATG AAG GCT GTG
CTG CTT GCC 3'; T #f 5] ¥ & PSCA4:5' CCC AAG
CTT TAG CTG GCC GGG TCC CCA GAG 3', LA PSCA4
RS AMV EREE, 5 cDNA, RNIKE
H AR RNA 1 pg, AMV K5 F 8 (Suw/pL)2uL, B8
W 4L, dNTP & 5 %0 (B #t 10mmol/L) 2L, RNase 1
#1771 20u, PSCA4 5187 (101mol/L) 1L, 0K ¥ B & 4K
F 20ul, 42CKHE 1h )5, ZEKAKPEH 2min, Ll
cDNA }# . Ll PSCA1 5 PSCA4 H B4, ¥
PSCA B . PCR & Wi #%& #4 94C 3min; 94C 15s,
55°C 20s,72°C 20s, 3t 35 N, 72°C & 10min,
1HEIEHERBIKER ., PCR W5 T-vector #
)

1.3 BEX PSCA EEMNERZE

ATETERBERFR PR, BE PSCA &
BAm—#a#EfTRE. LTI YR PSCA2:5' CCC
AAG CTT CAG GTG AGC AAC GAG GAC TGC 3', T i
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FEHLE TR THRAE(PSCA MR AR KFR &4 5N % 695

314 %5 PSCA3:5' CCC AAG CTT A CAG GGC ATG
GGC CCC GCT GGC 3', ¥ ME A M4 N tPSCA, LI
MM Hindlll B340 PCR 7= %7, W 5¥ LLi%Z A8 1) pQE30
ik, = RBRIL, 5 EHE, W8N pQEPSCA R
$ 54k E. coli M15,

HAERENFRIAFIIERE, X KHTH
SEX. BERAHIYUEEKD oD K 0.6 5,
MA 23 E H Immol/L IPTG, 37°C Bk 4E 3% 3% 5h, L)
18% /) SDS-PAGE eI HF X X, YHEEHWE
BB EREERS, 4i{bf A Ni-NTA &5, #F
F IR QlAgen QlAexpressionist I 1ETF M #FT

MERBEMESH PSCA HTRBEFELE, FHH-
PSCA . HEH £, Westem blot BF S0 THRIES
:ﬁmo
1.4 (PSCARRESAHMPME

A E R PSCA EAELRFHED 100pg/mL,
87, 150pL W H ML, 30g/L BSA HH . ¥ 10pL ik
FE R8I A B 100.L TBS[ 50mmol/L Trs-Cl(pH7.5),
150mmol/L NaCl] F R B, SR MA DI FLF . Z0
#% % 1h, TBST ¥t % 10 X, 8 M A 100.L
0.2moll, HEM-EME B (pH2.2), ZR M E
10min, YEAL 45 & B & . IMA 20uL 2m0l/L Tris 1 F1
e RV o T O O v A o, O T vk AR
TR KETY M RS #TE_RE%. &
IHE B0 b B HEAT 3 S BE S, PR 20 IR EE, i A%
F#., ELISA S EHBERE.
1.5 #REEKS5 DUMS IRKES

BUSFIFRRTS AR R 4B DUL4S, B 5 . B T
PRSP REGEIX HZABRSEHERKR 11 H
B.ogmBEiE, iR LR HEE RS RN, £
ESHARREARMNBREASETSA PSCA EAD
# DU145 4B B 2 (6] 9 L Bz , % h B8 L CHO 4 MR . A
BOERMAM A375 fERBHIEXT R,
1.6 BRBAKEXAEANEE

HAr 52 E BE513E R % L A (EGFP) R ik,
DREZRNERSmME, Y TEHME X4
45, A5 P T EERE 12 KL
WHESEAIE ,FFI A 5 CAG AAT TCT AAG AAG
GAG ATA TAC ATA TGA AAA AAT TAT TAT CAC A
VSR ET 2 KTHNEETHRME,S5F
GCGSEE T 5 EGFP EH /M N 3%, ¥4 5'TTG
CTC ACC ATC GAA CCT CCA CC 3';P38[45 P2 8]
WE A, FFHN 5 GGT GGA GGT TCG ATG GTG
AGC AA3;P45I¥{i T EGFP EAM C B, B INE
6 HIS FF 3, LAE F 4 ik, #5125 5 GCT AAG CTT

AGT GAT GCT GAT GGT GAT GCT TGT ACA GCT CGT
CCA 3,

RREZMASEEE, BAD pQE30 &P
#ik. BBMELAEA WL N 11-EGFP, B .4tk
HRWME,

1.7 11-EGFP ®B 5 tPSCA EAMNE S

FIR ELISA IR WA AR EIL 11-EGFP 5
tPSCA HI%54

¥E ELISA B, 8 11-EGFP B TR, HH
JE.MAPSCAEH, RIGMAF-PSCA B, 25
HinA¥H B HRP 41, 4 2 8| i A PBST %%,
B, R EGFP BERENPHAMSTE,

ERFWH AL, B PSCAES, K
WREE K 20pg/mL, B T, 0 A X5 90 RRAY BH 0
&L, R A — RYIBBEN 11-ECFPEH, 2
4 100pg/mL.50ug/mL ,20pg/mL | 10ug/mL ., 5pug/mL .
0, 37°CIL N Th; 2 M & & , PBST ¥4 )5 Im A. HRP
FRICEES M3 3K 37CHEF 1B, RN
100pg/mL EGFP B H{E N3 H,

1.8 11-EGFP ER S5 DUIS HIAME S

8 78 X 40 X % F 11-EGFP | 5 DU145
WP S S, ¥ 11-EGFP EH 5 DU14S 4 a3t 9%
T, R# EGFP FBEH S DUI4S HRILHE, Bt %2>
F.EARXARNEEXMNIMRALEAS DUI4S
HBMHES -

2 #£2

2.1 PSCA EEMZHE

M DU145 40 B 3K B A9 % mRNA &, 23 cDNA
AR .PCRY Y, RED T £+ X 372bp 49 PSCA &
W, 2135 GenBank IEEH A PSCA FFILLE, &
AEHERFIIZLMF ELRINAZERMSZEER
A PSCA HFH,LIE 1A,
2.2 PSCAEHEM%KRE

#) B DNAstar 87381 PSCA EAR SR, £ H
NmA —BKERFESK, C KRB ARBHEKFH,
ATETHEREZEGZVHRS. B NSRS CHm
BAKRAEE, ERZEANERE 29~ 100 #17
FR AN EER, BEMNHBRREE LA 1B,

tPSCATE HEI F ik W E 2, 7 SDS-PAGE H %
PEIPICESE,7E 4kD 4 FEL B HH B M
W, 28kD S FRA . WEHEANHE M,
EFAFHMNEASTFRE 245, it hAELEH,
ZEOABHEFERTHERESERE, TILE
HomEEENk, BEARAVAREANTEER
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B ¥ # 20%

FWHREEE. TEFEOSZ N-NTA #4815, 2
A 14kD ME P B ALk,

1 2

A
bp
2000—

g =

2501
100—

B 1 PSCA B[ M RE(A) R pQE-tPSCA BRI BT % & (B)
Fig.1 Clone of PSCA gene and confirmation of recombinant plasmid
PQE-IPSCA by restriction endonuclease Hindlll digestion

A: 1:DL2000 DNA marker;2:PSCA gene amplified by RT-PCR.
B: 1:DL2000 DNA marker;2:the tPSCA gene amplified by PCR:3: pQE-
tPSCA + Hind [l

FI T & P PSCA H Hi 47 ELISA Hl Western
blot, %5 RIFEAR TR BN PSCAEABBSR SN
PSCA i R i (WA 2),ZKERQH N PSCA &
H—5.

B2 (PSCATE E.coli MI5 PEIRIE AR
Western blot 455 (18% SDS-PAGE)
Fig.2 Expression and purification of tPSCA in E. coli M15 and
Western blot for (PSCA using Anti-PSCA MAb
1 :non-induced E . coli M15(pQE-tPSCA) cells lysate;
2:the E. coli M15(pQE-PSCA) cells lysate after induction;
3:the purified tPSCA protein;
4 :molecular weight standard of proteins;
5:Western blot for purified tPSCA with anti-PSCA MAb

2.3 PSCAHRESHMTE

IREYE R, ERXMA 4 10° BEEK, EEEHE
YR B A0 D, T B RO T PRt B 0 I, 58 3 R
W —S W M 100 5, R ER R IR PR R
TRBENBERYN,

FBIRNWEREAHEAGRREMES, BEILBEER
20 EEEE, WA REF, S Ak PSCA ER,
S AW B K E R, LA HRP-$E M13 MR B b =
P, # 4T ELISA &0, B A HRE 7 MHERE.

HTHESE RRKOWREKSHREBSSE
PSCA B E R DU145 41 BREI 45 & , ¥ DU14S 4 5%
Y —-EWEE . BE . SEFEHER, B EMRKR,
DL CHO 4B A BB A37S fE R Bt I,
MALEHEN 7 AMEEKER ®REs 3 MHE
R SRR R DUI4S 40 8% R, T A 5 %t R 40
AR, X3 HEREE 12 KHETH
o
24 BREAKYBEER

KT #GE N R 12 BRERIS M 12 K
5pSCAEOMGE AR, RER P RMBH
(ELISA {88 & ) 89— Bk 5 858 R 9% )6 E &3 (EGFP)
HHATEEE 3K, 12 BKAYFF )5 HTIRYDWHFTAR. %
TREHERAMEANE I, BEEM 12 Bk
GGGS E#EF 5 ECFP M , E4AMAEAMEL N
11-EGFP, EEK N A RS KFH, AT RRE
FRAEEN.CREA 6T HSEM, 5 T4k, 11-
EGFP f) %k AL L E 3.

i 2 3 4

3 1-EGFP EE ML Lk (12% SDS-PAGE B i)
Fig.3 Expression and purification of 11-EGFP protein
(12% SDS-PSGA electrophoresis)
1: non-induced E . coli M15(11-EGFP) cells lysate;
2: the E . coli M15 (11-EGFP) cells lysate afier induction;
3: the purified 11-EGFP protein;
4: molecular weight standard of p

EEBIska 11-EcFP EHERZ G ER=
MAAMHES PSCA ZEAMEAGHETTHIA,

7E ELISA %, 2.8 11-EGFP, #K ¥ i A tPSCA &
B,H-PSCA R4, HRP IR ic ¥R 5, Fst @
BEGFPEHENMH, AR ER 11-ECFP EA S
tPSCA EAHRFHES.

EESFMHRARP, 4 RERY 11-EGFP EA#E
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58 BRHES MR THARLE(PSCANREARRERE G RO ME 697

E4HZIKMBERESS PSCAEAES. %
WEEET 50% LA (B 4), MERHBEE ECFP
EARAZSMHBEA.

4 450

0 -y L I 1 J
0 5 10 20 50 100
¢(11-EGFP protein ) /(pg/mL)

4 I-EGFPEHMERZ 2 KO®EES
PSCA RGNS MH XK
Fig.4 Competitive inhibition experiment for 11-EGFP’ s
binding with tPSCA versus the 12-amino-acid
peptide displayed by phage

HTHRIEI-EGFPEAH S RE§HE PSCA EA
B DU145 MM LS4 .45 11-EGFP B B 5 DU145 48
REF, R EGFPE A S DUL4S R EEH
MEGESHAARMEMAZELOREETS DUI4S 4
R, BESAFH, 5 EGFPEBMHE, 11-
EGFPEHE DUI4S HIRRM S S, 8 11-
EGFP BEHEES DUI4S ZE &,
0]
£ 2403 1
§I60-;
80 2
0_:
10° 10! 12 1 10¢
FLI1-H
Bs5 RAAMMEHM -ECFPE ALY DUI4S IME S
Fig.5 Detection of 11-EGFP protein’s binding with

DU145 cells using flow cytometry
Plot | 11-EGFP protein was incubated with DU145 cells; Plot 2 EGFP
protein was incubated with DU145 cells

3 itk

A1998 £ R M PSCA B LR EXME#TT
BEMHFRME. PSCAEASHHLEEA Thy-
Viy-6 EEREFEHNBERTFEREIRBRE.N
FEESHEF CRM GPISERI R EZ A NFE
fefisi. PSCAMABIIER AT M AFEE, RERFIRE
5 SCA-2 THREHEML, TR E Y PSCA R AR B AT
FI AR, IE %A PSCA mRNA [UAERTFU AR E
EREEAMRN— P TERERE BENIBREFTER
Rk, F—HWMRER PSCAEKRE . F.NEAE

BAKFERZ BHEZZKXKEREEEMAIED
1%[4‘5.610

REEIGTF X FRIF B BEBIF R LR —
FH, BT PSCAEFREMMFRASFEHFH,
NEREAAREAEMAS B ERXRE, FHL
FIERTA B RT 5] AR B P R Xk, B kAR BT RE AR 9 R
FIRE ot R R IT B EIGITHEBER R
Saffran'” SR 7 PSCA Bl W ZE S W B 5 10§
MEEKEREENER. ¥/ TFRAkESHE
HREFREREREREITREHFE, £
KP,RIMNZEHEE PSCAEABBRE SRR
PIFBEEH.

EREXED RINTET PSCAER . KT
BENB PSCAEA . BNE PSCAEAMRETER
ITHEBORKREZH, UETEXBHFESE
BAEERE. AKBEOWEBEE 2 KBRX
ERETSEWE PSCAZEAERE 46 12 K,
KMHEEAS EGFP EARBE RSB, ZH - FRIEX
R RESHE. AR, BAET ELSA. XS
MEHR L MO R R T B BRAERE 5 PSCA
BEARRES. T4 IE. RIVEEX 12 K
S5EMARETFREREES, B 5 R %
90 B B ) SRR T o
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Expression of Prostate Stem Cell Antigen (PSCA) and Selection of
its Specific Binding Peptide

HOU Li-Hua DU Yong ZHANG Xiao-Peng AN Xiao-Ping CHEN Wei ™
{ Beijing Institute of Microbiology and Epidemiology . Beifing 100071, China )

Abstract Prostate stem cell antigen {PSCA), a homologue of the Ly-6/Thy-1 family of cell surface antigen, is expressed by a
majority of human prostate cancers and is a promising target for prostate cancer immunotherapy. To oblain the specific peptide
binding with PSCA for targeted immunotherapy, PSCA gene was obtained by RT-PCR from human prostate cancer cell line
DU145 and the transcated PSCA (tPSCA) gene was cloned into vector pQE30 for soluble expression in E . coli . The identity of
recombinant IPSCA was confirmed through ELISA and western blot by use of anti-PSCA monoclonal antibody. Then the 12-
peptide phage display library was screened with the purified tPSCA protein for its specific binding peptide through 3 rounds
panning. For identifying the peptide’s specificity, the peptide was coupled with EGFP(enhanced green fluorecent protein) by
recombinant DNA technology and the recombinant coupled protein was termed 11-EGFP. The binding specificity with tPSCA of
11-EGFP was further confirmed by ELISA and competitive inhibition experiment. Flow cytometry demonstrated its binding
specificity with cell line DU145. In conclusion, a 12-amino-acid peptide which could bind with PSCA specifically was found and

it may be a potential tool for targeted immunotherapy of prostate carcinoma.

Key words prostate stem cell antigen {(PSCA), binding peptide, expression
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