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Targeting expression of TAT — p21"*"/“™ fusion protein driven by PSA
promoter in prostate cancer cells
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—yan, ZHANG Jian —ye
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[ABSTRACT] AIM: A eukaryotic expression vector containing p21"**/“® (p21) gene fused to TAT transduction
domain under the control of prostate — specific antigen promoter was constructed. Targeting expression of TAT — p21 fusion
protein was examined in prostate cancer cells and colonic cancer cells. METHODS ; The eukaryotic expression vector pPSA
— TAT - p21 was produced by using the polymerase chain reaction (PCR). Transient transfections of pPSA — TAT — p21,
pPSA — p21 or pCMV - p21 into the prostate cancer cell LNCaP and colonic cancer cell HT —29 were conducted by using
the lipofectamine 2000. Reverse transcription PCR (RT — PCR) was used to detect the expression of p21 in the level of
mRNA. Prostate cancer cell growth was analyzed by the method of MTT. RESULTS: The vector pPSA — TAT — p21 was
constructed and the entire coding region was confirmed by sequencing. RT — PCR results indicated that expressions of pPSA
—TAT - p21 and pPSA - p21 were shown in prostate cancer cells and no detectable band was observed in colonic cancer
cells, whereas pCMV — p21 expressed in both the cell lines. Inhibitory effect of p21 on cell growth was found from the re-
sults of MTT assay, indicating that pPSA — TAT — p21 had higher inhibitory effect when compared to pPSA — p21 group.
CONCLUSION: The vector pPSA — TAT — p21 targeting expresses in prostate cancer cells and inhibits cell proliferation.

[KEY WORDS] Prostate — specific antigen; TAT — p21¥*"“"™ fusion protein; Prostatic neoplasms; LNCaP cells;
HT -29 cells
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R 5 955 ( prostate cancer, Pea) /E A 8 2% 4K #i 14
HEHEME , BRI, R E 28, 5 R R,
HERGEZ R EERIEMRBEFT] I R, G
RFET- e, BIFIE NGB SRS R EME
HEFRESHSER, MR BHEXREEFR
BRI Z — o BFFERBIHEEER 7T A5 FI 51
PR b A B eyclin MRS (cyclin - de-
pendent kinase, CDK)2 Fl1 4 {3k M3, 2 gk 40
gt . AN, HEEE X CDK ] B T (cyelin —
dependent kinase inhibitor, CDKI) A AR HI/EF , B 7]
Wi ple By ik, H B p21 VM (p21) MR
IR p21 AR O A M B S
TSI AT AR 22 440 B ) 359 2R /440 R A 2 1 HORKE
HEESYWE S, W cyclinA/CDK2 #1 cyclinD1/
CDK4 41| CDK [ ¥, ff DNA 324 45 i 4 fa 15
TG M TR, AR AL, AX
p21 BE KRB RENPFRIRIERZ, p53 . TGF - B,
TNF - o IFN — vy TPA R[S H KL, B
R, p21 SHIF R RE AL A A L0,
FEFTS) BRIRE 4 i A MR B p21 255 PR T 25 41 1
AIfETES . ST p21 FERTS R A0 i B P i
SRR, AT AL AT 5 B 4 B b 8 ) PR Rk p21
IR B HT 5 B HIFE A

B3 R 45 7 P JRL ( prostate specific antigen, PSA)
R NHTF PR AP 147 5 1 B HT 50 Bt b Bz 44t L 4
FRERED, ZERNNERLEARENAS R
PEo B, R PSA 3 — 4¢P o] #4 226l 5] B 21 41
FertERIREAR . I TIRE p21 KRR FE IR
FWANTE p21 EH I ABRREOR YRR
fE5 K TAT, TAT #& H & A3 5% % 5 (human
immuno — deficiency virus, HIV) ZE[H 4855 1) —Ffp 5%
SEROERE T, BELAAMER T ATP B 32 1% 0 N ae ot
HHERE . RIE TAT H &R W BT 5
BT ER(AE 11 - 14 MR ERRE) AT 5B
EHRZWERMEED, FHENEQSZRES
S0 B RS 2 5 Ao o A B R, A i S5 R N 3R B —
WEE . EAER, EH WA EXT TAT 4 RS EH
FEEYEMER#T T KREWRR, CZHHRE,
B T TAT & B 5% 450 I 0 20 IR PR = 4H Ry
Sk, G, ATIGE o PSA J5 3 F kAT TAT -
p2l FEEEMALS R RERK M p21 GBEEFE TAT
AR5 3 T AERTS B 40 M= 28 FE R R Rk,
Y% p21 MAEYIE M.

w o# ®moF &

1 %
1.1 FE5HE# kL pCMV - EGFP,pGL,; - basic
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W4T Promega 2\ ] , Ak DHSa 1T Ki% AW T
BAFRAT . pPSA - p21 HiA ZE 4 T A, LI 40 ¥E
FHSCER o pGL, — PSA(6 kb) f Zhang™™ B,
1.2 fmfesk  HiZ B 240 Btk LNCaP | K 7 9 40 i
Pk HT -29 ¥l § B R B 4B

1.3 B AAF XA Taq B, dNTP, DNAasel, fR i
PN YIS Not 1 \Sal 1 \Hind Il \EcoR 1 .Bbe 1 VA
JH DNA marker ¥ 5 RKiEEAEY TRARL A
BRI IR EGA ] & W B Invitrogen A H] o JEBA lipo-
fectamine2000 | Trizol & 57| W) B Invitrogen /3 &), RT
BN &M B Fermentas /A, DNA W5 iy b E
NERIREE A TRARA R,

1.4 z&MNE
Minispin eppendorf &5 .» #l, Eppendorf Mastercycler
personal PCR 1%, UVP Bt B2 &

2 FHiE

2.1 F4F# pPSA - TAT - p21 9 #&  LIFRKL
pPSA — p21 it PCR ¥4 p21 & H K LA HESE
(495 bp) , L5 ¥ & TAT EH % AW BT,
iz 5 p2l JERAL A ZEE . TAT R IHu 5| AR %
¥ ATG,TAT Bt DNA FE512: ATG GGT TAC
GGC AGG AAG AAG CGT CGT CAG CGC AGG CGC
GGT GGC GGC, PCR ¥ 3 jr Bt i 4 3 4 591l 1% 31
Hind I #1 Bbe 1 WIBG VI 5, BT US40 45 5 2
F01:5° — CCCAAGCTTGGCATTCCGGTACTGTTGTA-
AAGCCACCATGGGTTACGGCAGGAAGAAGC - 3°
(AAGCTT Jy Hind Tl B§ Y] {7 55 ) ; FO2:5° - GGGT-
TACGGCAGGAAGAAGCGTCGTCAGCGCAGGCGCG-
GTGGCGGCTCAGAACCGGCTGGGGATGTC -3 ; R:
5’ — ACTGGGCGCCTTATTAGGGCTTCCTCTTGGAGAAG
-3’ (GGCGCC Jy Bbe | BYINLAL) o TELFT I
BHEART TAT 3, 5195 LK, BOKZ5 1)
FRAEEHTESIFINPET Y (E AL
), FIEMAY &R, FIH PCR N+ $0R5 1
JR3E, 3RAF TAT - p21 J B, PCR =¥ 47 B i
aif, BISG=R AT AL B A J5 B o ke =
pMDI18 — T simple 37 R %k {4, T 7% PCR % i & FA 7
v, EABIALNFLENT , H Hind A Bbe 1
TTWEEYD, H vk G B s B B I, [ SR
PSA(6 kb) j3 3 F 2K pGL; — PSA(6 kb) 4351 3k
17 HindM/EcoR 1 LA %% EcoR 1 /Bbe 1 (1)), Hind
M/ EcoR 1 35 EYi 0. 6 kb f) 5B 11, EcoR 1 /
Bbe 1 XXEGYI )5 EH 10 kb Fy 5 B I, K 1545 3 1)
FrBl (I MAE 16 °C,T,DNA HEHRE/ER T E 8T
W, EE Y AL DHS o B, ¥ 355 AL, 3 B g
¥ P1:5° - GGGCAGCGGTTCCATCTTC -3’ , fil Fiif
54 P2:5° - TCTCCAGCGGTTCCATCTTC -3’ , &1

Beckman allegro 64r centrifuge,
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% PCR L FHE M TaRE , P % 5E J5 15 B 4 i dk
pPSA - TAT - p21 FiTHJLH .
2.2 4% pCMV - p21 ¢9#E kL pEGFP -
N1 F1 pPSA - p21 435I Sal 1/Not 1 i#47 W EGYI .
pEGFP - N1 XU EIIJG , I ES 2l & A CMV J53)
T 4.2 kb fR A Be; pPSA - p21 WG, i
[ENJ#5 2 560 bp 1) p21 4wt 730 B (& p21 St
FP3) S EEI AL R Z 6] ) DNA FF31) , B [E R B
£ 16 °C,T,DNA HEHEFE M T SR, EE™Y
¥k DHS o I8, 45510 I , PR SR 5/ D B4R R
kL, BEY) % T, BB E A B K pCMV - p21 FF
LSy,
2.3 sz LNCaP 4UfA1 HT - 29 403k %
MITETE 37 °C 5% CO, LA BE F 4 35 77 48
Hig% , LNCaP dI 35 573 0 & F 10% fif 2 1ML 1)
RPMI — 1640 , HT - 29 41 J (5 32 50 54 10% /1
A= 1M 35 B RPMI - 1640,
2.4 & RNA 2B RT -PCR 7347 ZHff0Efh T
24 FLMREE IR = 50% - 70% F B, Fi A% A& lipo-
fectamine2000 ¥4 Jii ki pPSA — TAT - p21 ,pPSA - p21
IRl gL A, pCMV - p21 DL K28 H Ok pGL3 -
basic BAX A, HMIFEG 6 h JFHBEH 1%
PERAE R IMLYE , AR SEHE 57 24 h 5, &8 1) PBS
ZEPIR eI, Trizol B3R B ML B A9 5 RNA, & RNA
2233 DNAasel AL2 )5, F oligo dT 5|4 J2 #% %15 5
cDNA, I ¢DNA Syt p21 ZERFi 525191973 p21,
Ki#x p21 mRNA ZE40fE P R IXE D . 73k B - ac-
tin g XTBR, ARSI PCR 258 5544 X EAE &, p2l
W E s | 550k F:5° - GATGTCCGTCAGAAC-
CCA -3’ ;R:5’ - CTGCCTCCTCCCAACTCA -3’ , B
—actin i _E NS5 90 :F:5° - GTGGGGCGC-
CCCAGGCACCA -3’ ; R:5’ - CTCCTTAATGTCACG-
CACGATTT -3’
2.5 Western blotting #-] p21 & &G &k ik ¥KH
Rz IR IR DT R g AN, AR L 6 h JR S
A 1% EHERAEFRRILTE , 24 h J5 UM, 2% 1)
PBS JEHRAAE 2 IR, FI40 M 4% MR 2% a1 Hfd 30 min,
B0 JE B BT, BCA B 3 5 % &, # 17 SDS -
PAGE , RG ¥ EAHEB BMMAHEREE L, inA
RPN BHL(1:2 500) , BT actin 2471 (1:2 000)
AR AR R 3 L SE A At ) HRP 14, |5 A
e ECL B8,
2.6 MTT % ZHffi4EFh 2 24 fLAR, BOkL pPSA -
TAT - p21 ,pPSA - p21,pCMV - p21 L K25 B i ke
pGL, — basic 4 lipofectamine2000 #5 4L 401 24 h j5 /N

MTT,4 h J5 % i 5 n A DMSO i =& £ & 59 % %
BB, R G BEAE R/ N A BT A B A 1 O

# =X

1 pPSA -TAT -p21 RiZFHEpWHE

I B4 B 5 Rk 2 f& pPSA — TAT - p21 i)
RS RNE 1A fin, BEEFET T M#%EE
JE18%)] pPSA - TAT - p21 EHBAEK, FHHEE KK
PCR %5E 45 R anE 1B fis, 7KiE 2 275 1 200 bp K
N, 5B RAMER . @lp%e, KPS
PSA - TAT - p21 #f A Fr Beoe e —3, e i pPSA -
TAT - p21 FEikE A,

B

2000 bp

1000 bp 1200 bp
Fig1 Construct of pPSA — TAT — p21. A representive model of

construct of pPSA — TAT — p21; B: identification of pPSA
—TAT - p21 expression vector by colony PCR. Lane 1,
3, and 4 were negative colonies; Lane 2 was a positive

colony.

B 1 sRik#fk pPSA - TAT - p21 Ky

2 EHRH pCMV - p21 B

pPSA - TAT - p21 AL R FHER B ER, AT
WERABERE 37 CMV /31 p21 REEAEER
X FREA, A B AR AN 2A iR ¥ A5 3 B
AR TER )4 E R 2B s, UkiE 1.2 4351k



pEGFP - N1 I pPSA - p21 BV Prfs i Bt , ki 3

4 NPrfg YR E AR LRY)E B8 560 bp K/MEY J#
B 4.2 kb JU/MK J B, SBURSS RAART. Bifks
PS5, Bi%E N pCMV - p21 R E A

Hind 1. MCS

A "N

I i
/\?‘ \ sl
HEE TR 21 |
LH mvi pomv-pzt P |
(L? 4.6kb <1
| s 3 i Not 1
B swer A
N P i
/

B
4000 bp
3000bp 4.2kb
2000 bp
1000 bp
650 bp 700 bp
560 bp 600 bp

500 bp

Fig2 Construct of pPCMV —p21. A representive model of con-
struct of pCMV — p21; B: identification of pCMV - p21
expression vector. Lane 1 showed the 650bp and 4.2 kb
fragments of pEGFP — N1 digested by Sal I and Not [ ;
Lane 2 showed the 560 bp and 9.5 kb fragments of pPSA
— p21 digested by Sal I and Not I ; Lane 3 and 4
showed the 560 bp and 4.2 kb fragments of pCMV — p21
digested by Sal I and Not | .

2 RiEHFHE pCMV - p21 KIH9E

3 RT -PCR #ill] p21 mRNA 7k F 3R iA

FIFI RT - PCR 9797 A p21 9 mRNA 7E i
B LNCaP I K55 HT — 29 40} o i 3 ik 1%
o ¥ pPSA — TAT - p21 . pPSA - p21 43555 4% LN-
CaP g #1 HT - 29 40 24 h 54T RT - PCR,
PCR Py ik SR , G5SR4 3 R, & PSA 3
T #F A FAK pPSA - TAT - p21 1 pPSA - p21 7E
BB BRI R A ik (JKGE 1 A12) , 3 mRNA
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XAV B & TE R 40 b Rk (UK 1.2
5ykiE 5.6) , 3K PSA 5B FREE AT p21 FERT S
BRI AR R IR, A, TKGE 1,2 MR E
BR, &5B %S FH) TAT fpPSA - TAT - p21 54
£ TAT HJ pPSA - p21,H p21 7E mRNA /K3 FRFE
Jiﬂ#ﬂﬁﬁ)%ﬁz%ﬁ B 3@ AR 3 7 CMV 455 p21
FE LNCaP 41l 1 HT - 29 41 g H 35 #5381k
(VKB 3 F17) , T BA P X HE 4 8 W b 4 i H 2 T B (2
Z%i (VkiB 4 FIYKIE 8) . S5 40, 7 HT - 29 4Hf+,
$YLT pPSA - TAT - p21 F1 pPSA - p21 LA K BF %
H8 pGL, - basic ¥ p21 MTE55RIL, 7l BE 5 WIEPE
p2l MMEREA R, LARGREH ,PSA 33T

AT p21 RSB PR R R
LNCaP

HT-29

B-actin

p21

1 2 3 4 5 6 7 8 M
pPSA-TAT-p21 + — — — + — — —
pPSA-p21 -+ = = - + = -
pCMV-p21 - -+ = = - + -
pGL3-basic — — — + — — — +

Fig3 Detection of p21 expression in mRNA level by RT — PCR
in LNCaP and HT -29 cells.
p21 in LNCaP cells after transfection ;

Lane 1 — 4. expression of
Lane 5 - 8: ex-
pression of p21 in HT —29 cells after transfection.

RT -PCR #il] LNCaP ZHff1fn HT —-29 ZHirh p21 &
mRNA 7K-F#RiA

4 Western blotting # 1l p21 QIR

FIF Western blotting ) 524610 p21 & H7ERT
ﬁ'JH%F" LNCaP F1 K 7% HT - 29 i M REHE

O, G5 RmE 4 Fin, DL B —actin EHNNS R, &

A HE S5 TAT f) pPSA — TAT - p21 H AR TAT £
pPSA - p21 DL K fid FJE 3 F CMV 431 p2l E
AR A B b ) R R s (UK 1E 1.2.3) , HE
R5RT-PCR 45—, X —4 %Eﬁlﬁﬁ%ﬂf
—UESE T PSA JRZhF BB p21 TERITF BRI 4
Marp Rk, I H R WA TAT BB & H I AK K
EM.
5 MTT ;& E RIS BRE MG ER

FIFT MTT 325 33— 2546 0 515 3] B LNCaP 41 fifg
B gL pPSA - TAT - p21 ,pPSA - p21 J5 34RO,
ZRWNE S Fian. p2l RESE I LNCaP 2 fifd i) 38
58, ELH PSA 41T TAT — p21 it 40 ffg 59 49 1 /E A
FEEAE TAT ) p21 fERIBIE. 75, BRI
CMV 4S9 p21 7EHTS) e 40 B b aE i R 5k, R

&3
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o 4 B Lt A — s IRV A

pPSA-TAT-p21 +

pPSA-p21 - + - -

pCMV-P21 - -  + -
pGL3-basic - - -

LI B I

Fig4 Detection of p21 expression in protein level by Western
blotting in LNCaP and HT — 29 cells. Lane 1 —4; ex-
pression of p21 in LNCaP cells after transfection ; Lane 5
-8 expression of p21 in HT - 29 cells after transfec-
tion.

4 Western blotting #& ] LNCaP ZHfa#0 HT —29 4t

P21 EEERKFHRIE
.61 Control
14 _T
e l2r
S
S 107 g
8 0.8F
g
< 0.6
2
£ 04}
0.2

0
pPSA-TAT-p21 —
pPSA-p21 -
pCMV-p21 -
pGL3-basic +

Fig5 Effect of the p21 on LNCaP cell growth by MTT analysis.
*P<0.05, ** P <0.01 vs control.
5 MTT %#&f p21 3t LNCaP 48 @€ E 9%

Wi

FHRABIIETT I AR HI 5 BRI e RGBT
R AR DRLE) 1R L, T 57 B O 2 R YA T R IE AR 4R
RETTZ— o (HBRZ H LR R )T i
M— KRR . S BIFTIESE TAT RESIE T 2/ E
AEMEEAEHR S A B, R A TN
ZRETT , XA RS R 5 R & 7 AL R
YRR, N BRATARYE PSA TERTS AR b 2215 B 45 57
P, K PSA B3l 7S5 & 2 A TAT - p21 B4, L3
MREEEEA p21 MARREFMERE, R LREB IR
TR, I S A 255 b 5z 420 HL 400 1 i 57 ik S
R B T BE o

PSA SRS A e MR PR, H R X S 51 i
KREW W R, BRI R TC IS R 8 2

akd

o+
I+
F+ 1

WelIXA PSA KyFFER 1k, B it PSA 2R iR 8 Im
PRZWHATT Kl &% BUG B BURIE #70", i F PSA
JLF REERFI B A 4 p k™ | B DA% R B
I EA R BN H LR R, JUHGE G TS AR
HAVR LR IR B, f51VR 7k R TEHT 51 588 ik
PEIEMRIE, PSA J33) ¥ PSA B A EiifH — B
6kb FIRE RS, AR S F 5] iR T HER R LA
JefF(ARE) %% Hdv ARE ST R ISR 32 (R4
AL, IR R HZ AR E T 5 PSA 530
¥ b ARE JofF 455 187 PSA Rk, MRHE PSA
JA BT X — R RA TR 5 e ok P4
H— AR R 3T, 8 sh iR R B B Rk, TR
3] Ji oA A ] EERNBYT

AVFRHGE , EEF 75 TAT gEfB % 01
By 15 - 120 kD W H 5 4, i H EE BE
FUFHLR IR A ThAE " o 0 TAT RER B4 G
A pS3 FATE R T, RS HAEYEENE. Bl
AW ALERYS TAT 48 MG EBEBEA
BEfEdniu I SR RE R A  ATRES HIE
HEF RN ERBWRERR, p2l M ERERE
SHIFIBEN R AR RAEEFERXERY ROTE
H 495 bp HYLASHESE 5 TAT J¥ 544 2 4E PSA 53]
FH R E, HRIE N TAT - p21 BGEH.

RATH LIS REK Y, B PSA B3+ W5
P5ME p21 R AT 7E HiT 57 R 8 40 il LNCaP 73R
ik, 1M FL7E PSA J3 31 745 T ) TAT - p21 """ gl
HHEES p21 MR TE i 0t R B I B ARG
MRS AR A FE . RT - PCR 5 Rp Bn &
BHS 5] TAT ) pPSA — TAT - p21 544 TAT H)
pPSA —p21,H p21 7 mRNA /K FHFREH T B
=5, 1M Western El5IE 3256 A7, 544 T pPSA — TAT -
p21 K4 p21 AR RZK P B E THET
pPSA — p21 WML, XA TAT IR p21 GG
HRFEFEFKFHR K, RN T p21 MEEBW
B, R\ T p21 EEMREK, B, TAT 5
p21 JE R RE & 2 H BRI HE 58 p21 EHRE L H
TEYE, ATRE S TAT /) SRS EFIZ A XK,

BT PSA J33)FH #) ARE STl R HEMER Z &
S AL, HERIB ) B F EZ MR WA E, 16
TV 2R 351 0 e 985 3R A AR ) I 1) Bt o 4 B
pPSA — TAT — p21 K3k X ) 6B i 22 51 LA K 7T BB 1 43
FHLH R FATH EH — PR W R, AH 2 AR
IETE#ATH,

(8 % X W]
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