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The Expression of Human Carboxypeptidase Al and Its Active Center Gene

YUE Qiao-hong , SU Ming-quan, YANG Liu, HAO Xiao-ke ( Department of Clinical Laboratory, Xijing Hospi-
tal, the Fourth Military Medical University, Xi'an 710032, China )

[ Abstract ] Objective: To clone human carboxypeptidase Al and its active center gene as well as construct recombinant
vector for expression before analysis their activities. Methods: CPAl and CPAl .. ...gene were amplified by RT-PCR
from pancreas tissue, and then sequencing was carried out. The correct target genes were cloned into prokaryotic vector
pGEX4T-1 and transformed into E. coli BL21 before sequence analysis. After induced by IPTG, gene products were ana-
lyzed by SDS-PAGE. Target expressed proteins were denaturated, renaturated, purified and evaluated through MTT and
agar colony form test. Results: Human carboxypeptidase Al and its active center gene were cloned successfully. New ex-
pected protein band of Mr 66,000 and 46,000 appeared on SDS-PAGE after inducement. Both of the expressed proteins
have catalytic activity in vitro, but the activity of the latter is inferior when applied to tumor cells. Conclusions: Human
carboxypeptidase Al and its active center gene were cloned successfully. Their prokaryotic expression products were ob-
tained too. The expressed proteins have catalytic activity in vitro. A new prosperous beginning of further improvement for
CPAL1 therapy system has been established based on CPAl and its active center gene in terms of ADEPT against prostate
cancer to clinical application.
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H31021683 ); GST & )2 M1 HE GSTrap FF .2k /& pGEX-
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EHERE NP B 5. P15 GGAATTCATGGAG-
GACTTTGTGGGGCATCAG 3’, P2: 5" ACGTCGACGT-
GTCAAAGGGTCAGCTCAGTAGG 3'; 3% 1 0y K 4~
B8] ¥ P3: 5" GGAATTCATGATCGACACGGGCATC-
CATTC 3', P4:5" ACGTCGACCTCAAGTGTCCCGGAG
CTCGAAGGTG 3’ 45l iR 2 45| ¥ 4T PCR 4
WG ZH0N 95°C 5 min J5,95°C 28 1 min, 50°C
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/LR RHERR ), 3T CHIFRARG #1225 5 Fhopr i
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TritonX-100-STE &, T 4°C it & 20 min, [ 5 1%
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B AHAER SN, 10 mmol/L Tris )R 2 K. B.0J5 UL
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JRZ,0. 1 mmol/LTE, 10 mmol/L B-%i 3 2 % ( -
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B0 15 min, YOBE VgL Rt B0 BB B 4% e, X
500 ml EPEZE i 1 (2 mol/L JRZ ,2 mmol/L GSH, 1
mmol/L GSSG,5 mmol/L EDTA, 50 mmol/L Tris-HCI,
pH8. 0 )IATBENTIL W . WK HBURBHIAS  7E 4°CF, 1
X} 500 ml Z Lo (5 mmol/L vEDTA,50 mmol/1.
Tris-HCl, pH8. 0 #1734, B0 4 /NI S VR IT , 46
3WE BN . KB HTRELH 15 000 r/min .0 20
mine 4 FIEH 0.22 wm B iR U8 BR A, AT
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WA A3 A7 4l .
1.5 Jioyed 4 i i) AR s M i
1.5.1 MTT ik

PR IRE41:( 1) MTX; (2) MTX-a-Phe; (3)
MTX-a-Phe + CPAl; (4 ) MTX-a-Phe + CPAL .. .....;
(5) MTX-a-Phe + CPA1 ., 5( 6 ) MTX-a-Arg;( 7 ) MTX-
a- Arg + CPA1;( 8) MTX-a-Phe + CPA1 ;. 3( 9 ) MTX-
a- Arg + CPAl,. ...;( 10) CPAl MTX, MTX-
a-Phe, MTX-a-Phe #3504 0, 50, 100, 500, 1000
mg/L;CPAL ., CPA1 Fl CPAL . .. W Hy 45 pg/
ml, BN S AR AL, 8RR 12, 24, 48 he It
SRR, 20 TG A4 245 0 T 7 90 e i 240 L £ % 5
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CPAL F1 CPAT e cone ZVREE N 45 pg/ml, 1% 2 PNE AL
THEA A v BT B

2 & R

2.1 CPA1 K CPAI . oo i R B T 1

2% PCR ¥3% CPAL 42 S HE PR o JE Y, 4 4
PPN NS o/ L BEHRWEEERS LUK S, tHEE 2 1 200 bp Fi
606 bp HYHRFR: &A1, AU S R A/ MAFF K 1,2),

E 1 CPAl RT-PCR &R
Fig.1 CPA1l RT-PCR products
M:DNA marker; 1-2: CPA1 RT-PCR products

E2 CPAl
Fig’ 2 CPAI active center
M :DNA marker; 1-2: CPAl

active center RT-PCR gél: %
RT-PCR products
RT-PCR products

active center

2.2 CPAl1 X CPAIl I DAL 1) SR A% 6 18 KA 8 R

active center

A AR R

¥4 pGEX4AT-1 Fl pGEX-CPA1( pGEX-CPAT i conter )
I3 MFEARIEREZ ARG FT A BL21, SDS-PAGE 45 531,
pGEX-CPAL % AL IY TR PR TE 29 66 000 4b HS Bl — 5 4=
H KT, pGEX-CPAL . oo TEZ 46 000 4b H B — 2%
BAEE A, S TN R 8K 3 ), KE 3
4.5 VKB PR A A NS T R b, Rk
B4 7 4 GST-CPA1, GST-CPAL . v 15 B A4 B EE 1
B 23.2% 1 27. 1% o 4 Western blot #f— 2 IE5E, 2
£ 66 kD 146 kD 43l H— W47 ( |81 4 ). pGEX-
CPAL, pGEX-CPAT . conrer 2B F1 AT M A 10 AR A 20
FEAE, B4 I W R IR 2 Ve vk I B M M S 4tk
HEAT SDS-PAGE %:E( E5).

B3 EHAZFEHRIAK SDS-PAGE 531
Fig.3 SDS-PAGE analysis of recombinant protein expression
M: Protein standard marker; 1: CPA1 active center control protein
( before inducing ); 2: 26 000 GST protein ( after inducing )
3-4: 46 000 fusion protein GST-CPAlactive center
( after inducing ); 5: 66 000 fusion protein GST-CPA1

( after inducing )

2.3 MTT g gh

A5 R0 ZE 0T k5 4 0 A 1 il 2 (11 6 ) R B, i
1K25%) MTX-q-Phe Fl MTX-a-Arg 28 CPAL Kf# )5, 5
MTX M2 CPAL ,, 7K fift J5 0 15 PR AH T 5 BT iR 259 &
CPAL . come K AR5 HAT — 28 FITEPE B 5 MTX AH2EHR
Ko FVEIE ORI S50 : BT AR Z5 %) MTX-a-Phe i MTX-
a-Arg X HTF AR A0S TR VE T, B2 15 T 1R 533l
1 88% F192%( P >0.05 ), M HLfi CPAL . o IR GSE
B TETE BN 93% ; CPAL 5 W 41 BT K 25 9 (143
0 2 I A 45 0 1) 40 R AR D OIC 40 MAR VE T i P <
0.01),5 MTX 41 .CPAL ., AW a4 25 9 i iR 560 21
BRI ; CPAL . FIETARZE By 53R 56 20 %
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FifrJe8 240 B Y A R A 5 T R A AR R, ST
R4y 3R 23% ( MTX-a-Phe + CPATL .. oo ) F1 19%
( MTX-a- Arg + CPA1

active center )O

4 CPA1,CPAlactive center & H ) Western blot 4%
Fig.4 Western blot analysis of CPA1, CPAlactive
center protein
1: pGEX-CPAlactive center protein; 2: pGEX-CPAL protein

B5 “i{tEE SDS-PAGE S4f
Fig.5 SDS-PAGE analysis of purified protein
M: Protein standard marker; 1: 20 000 purified protein
CPAlactive center; 2: 40 000 purified protein CPA1;
3: 46 000 fusion protein GST-CPAlactive center;
4: 66 000 fusion protein GST-CPA1
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TEVEAT CPAL R GERIBIT ST I FE o B AT A DK H
Tl KRB AFTE— L[]8, T CPAL B P, 5
ORI A R PO B A B RS, T 1 B
B, AR R, BOMERT B A T 1 A —E e iRl S
HE XA I RIS B 7 i — i N X R ATAR

P SCHR R GE , DL B HLEL LY L 2 F & 4 606 bp Y
CPAT Ji ML Ry 28k a1, A SR IE 3 SC B W 5%, AR5
TEPERY CPAL fe/ NG P 285 4G 3R, DA TG A sk — ] A3

AWFFE R F T H ARG CPAL 4l S =% v
I = P 0 = R o) P oA O R R o R 1P O R WL 1,
MRS T CPAL 4xfiff S Hyg dE P &AL (B LUTE T
PR ERIR AT KA. BA127% T4 K30k, R4
AR A, T T ORI E TG, BT E N Al
1bJ5 , 25 SDS-PAGE 73 #7, CPA1 Fil CPA1 .. oo 25 5
PEF=H) 43 WIAE Mr 40 000 1 20 000 &k 73 5147 B — (1) &
PR A& JE—0E(F CPAT R CPATL . . & [k
I S 52 W, CPAL ELA B 0y (0 i Ak K e 0 2,
SHriARZ5 8 1E B G, o b A i i R 5 s R Ay, S
MTX A B8R ARG 3 CPAT e oo AT — JE TG P, H
XoF bR AT A A SR 355, X AT RE S CPAL e o
FE DR 5 R S T 5 436 1) 370 e/ A el L2 () 45 44 1) B
GASEIR B H ARk 7= W b AT A8 e 52 P i s G ) o f
H—EMLKR.

Bl 6 Bz xd i AR 2 M Y 51 B 2k
Fig. 6 Cytotoxicity of prodrug to prostate cancer cell
A: MTX; B: Prodrug + CPAl ., ; C: Prodrug + CPAL;
D: Prodrug + CPA1 ;. .5 E: CPAL .05
M: MTX-a-Phe or MTX-a-Arg

MASIRIG Y25 ok F , A CPAL .. i & S 3k
1T CPAl RGEHIRIEWF TR Z AT, T —H iR e
i : DCPAL ., o TR IR TR I 2B PR M RN EIAL S
PR 2 ik — 4w s Rk ] R I
AR ME EPERMA L T2 @LL CPAL . . 2R PR A 3
filh, 73 BE AT AR i 1) 56 [N R B, EA T4 0 L R 3R GA
TS BT 5 Bl PR LR BE 67 s AT 5 AE , LA /g 0 1
U A TG P, DA T 5 2800 RE 11 CPAL Sie /NG 1k 45 44
.

AR X} CPAL FI CPAL . FEHTEAT TR0
Mr, AT — A TG ER) CPAL B/ G PEZS R 3k, 1
BN I A BB PR/ CPAl LA A R G B
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