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Hypoxia enhances SHRE and AFPp-regulated NTR/CB1954 suicide gene system
in Killing hepatocellular carcinoma cell line HepG2

WANG Wei, SUN Xue-jun, ZHENG Jian-bao, LU Shao-ying “( Department of General Surgery, First Affiliated Hospital
of Medical College of Xi’an Jiaotong University, Xi’an 710061, Shaanxi, China )

[ Abstract ] Objective:To evaluate the inhibitory effect of Nitro-reductase/CB1954 ( NTR/CB1954 ) suicide gene sys-
tem, which contains 5 copies of hypoxia-responsive element ( SHRE ) and promoter of alpha-fetoprotein gene ( AFPp ),
against human hepatocellular carcinoma cell line HepG2 under hypoxia condition in vitro. Methods: SHRE- and AFPp-
regulated nitroreductase ( NTR ) gene eukaryotic expression vector was transfected into AFP-positive human hepatocellular
carcinoma cell line HepG2 and AFP-negative human gastric carcinoma cell line MKN45 by Lipofectamine 2000. Stably
transfected cell lines were selected by G418. RT-PCR and Western blotting were employed to examine the expression of
NTR mRNA and NTR protein, respectively. Pro-drug CB1954 was added into stably-transfected cell lines; inhibitory ac-
tivity of its derivative product ( 4-hydroxylamine ) was observed by MTT. Results: Monoclonal HepG2 cells stably express-
ing NTR were successfully obtained. Expression of NTR mRNA and NTR protein in monoclonal HepG2 cells under hypoxi-
a condition was significantly higher than those under normoxia condition as confirmed by RT-PCR and Western blotting,
respectively. Monoclonal MKN45 cells did not express NTR protein under either hypoxia condition or normoxia condition.
NTR effectively activated CB1954 under hypoxia condition, resulting in dose-dependent inhibition on the proliferation of
HepG2 cells as shown by MTT assay ( P <0.05 ). But CB1954 did not inhibit proliferation of MKN45 cells and wild type
HepG2 cells. Conclusion: SHRE- and AFPp-regulated NTR/CB1954 suicide gene system can specifically kill human
hepatocellular carcinoma cell line HepG2 under hypoxia condition.
[ Key words ] liver neoplasms; NTR/CB1954 suicide gene system; hypoxia environment; AFP

[ Chin J Cancer Biother, 2009, 16(2): 125-129 ]

[E€WB ] EHFARREILEEBIIH( No. 30672070, No. 30400430 ). Supported by the National Natural Science Foundation of China ( No.
30672070, No. 30400430 )

[EFE®A] £ MC1982-), 55, BRpUa Po i A, L 0P 5e A, B ALIE iR A= iR 7 WS

* M IAAEH( Corresponing author ). E-mail: robertlu@ mail. xjtu. edu. cn



+ 126 -

o [ fifoed A M Ay 2, 2000 4E 4 H L16(2)

JHF 240 R 2 — P DL %) 3 Ak 3R 0 ke ik g,
RERZHNER ZLBRNSBR, A2ENS5, 2
FERIZEAE i s, H A0 RGBT OT R RCR IR AN B
K E AN 22k o R 3 e R IR T RS SR
Nitro-reductase/ CB1954( NTR/CB1954 ) & — 45
AU H RIE R G, 38 2o 7 R 4 A Py 2R A i 2R A
JE#( nitro-reductase, NTR ), {8 JC 25 M B9 B 14 25 41
CB1954 540 A TEMEN) 4-F2 MR 5 =8, BA TR0
A AR S R R o AR S G A S TR A
b FUFHRIEE R 5 # DLEk AR R 0 T /4 ( SHRE ) A
H R B FUR 37 AFPp BXA TR 1) NTR B A% KA
K Pires2-EGFP-SHRE-AFPp-NTR( fij X SHAN ),
BEYL NS ANMAR HepG2 , 197 16 H BH P 28 52 B 41
Jt, 7 AU AP SR ARP BH: A 98 40 B ik
YR T PE R AU, R — 20 AR N S 56 B BEAilh

1 HRE5HE

1.1 fmfetk

AFP FHPE A 982 40 B AF HepG2 Al AFP BRI
B AN MR MKN4S 343804 57 DU 42 B K2 R R s
B sL e s . AN MY B 37°C (5% CO, A
VR 20 M B SR AR P, A 10% B 4 10 1Y RPMI-
1640 H5 IR FE .
1.2 Fikide £ 25

SHRE il AFPp HX G IR NTR FLA% R IA 4K
Pires2-EGFP-SHRE-AFPp-NTR( SHAN ) 1 A< i 3 21
FATH AR Bk B 3 & L R e 1T i a5 2
W A 5T R A D 25 e 3R B 4 U &
W F AT A 28 5E 2w MG AR 0 W A B T A
F),RPMI-1640 5 3% 3k J2 G418 4 H Gibco/BRL 2y
A, l§ IR Lipofectamine™ 2000 & Trizol i 77 4 H
Invitrogen /A F] , Western blotting F] ¥ vt fE — il H
JEET RAR A= W8 F], Western blotting ] — 4t H b
SRS NAE . RT-PCR RAF & B Jb 5ot 02
A, Western blotting 1627 & I & H Pierce 24
A, BIARZ5 %) CB1954 J MTT 4 H Promega A H) .
1.3 S sm A S 4 ) i 95 2m e, AFP 64 &k

S AT BA: KT HepG2 4H i A1 MKN45 4
FRLHEA T B 4 Ak 2 G €, i ] 1: 200 AFP BR¥BTA
—PUFE 2 h, A 1:500 bt iR P E 1 h, k)5
JIA DAB Gett, FO6HE T OESAI LG IO
1.4 AAEGK BARFEE 55 4 HepG2 2m it % MKN45
20 e,

FHEUR A BRG] $2 U R pEGFP-SHRE-AFPp-
NTR .pEGFP-SHRE-AFPp[ (AL 5 5 #5 DL ik & = 7

JCE( SHRE ) A i 45 11 1S 3 F-( AFPp )R G I8 4%
T B iR B AR, LU R fi Bk SHA | pEGFP-AF-
Pp-NTR[ H 8 5 2 F( AFPp ) #Y NTR E A%
FEREAR, LUR R AN |, 7E TG B 24 LA H 20 3142
FXTECAE K HepG2 4 S MKN45 ZHfi( 1 x 10°/
L), R EE IR Z UM 90% @l . % IR Lipofectami-
ne™2 000 27 G U B 5 b5 o 7 Z8 0 b 3A R A g
A HepG2 4ifig &% MKN45 41, %54t 48 h J5, E
PEREMER: IR IE( & G418 500 pg/ml ), 55 5% 4 J, 0
W RaE 7535 NTR (Y BH P4
1.5  Fhik S % 09 A8 T 45 4 bk

BRI A BH P 2 e 2 B O 385, DA RRAL 1 4
MR T 96 FLAR, YoBE T UL H & A B2 ) L
IR e . B B R AL G 3R, L E ANk )
90% fil o WREETE A5 , B 40 M S5 3T e A T 6 FL Ak
Ak P R PR G 9 R R, A0S B 50% Rl
J , JREES AL, SRR AN A S R
1.6 RT-PCR # % % 20 . NTR mRNA #4 % ik

U e i B e AR A 29 6 x 107 4 ), FEBRAEIA
BErp s 5% 24 h, I Trizol 387 BB RNA,
RT-PCR X7 &K #2 HUAY RNA f# RT-PCR,25 pl X
MR ZR 94 °CHiZEE 3 min,94 °C 781 30 s,55 CiB
k30 8,72 °CHEAH 30 5,35 MEH, Fe )5 72 CLEMS
min, PCR F=¥J%8 1. 5% B eWHEE I H vk , 3 i 2841
BE I EE NTR FINZ: B-actin [I5HF
1.7  Western blotting #&/ 4% % 2 i, NTR & @ 649 & ik

FEHAN M S8 L, 1T 10% SDS-PAGE, &L H
100 wg, 2RJE KR AR B IR AT e 2 L ]
5% BLAR Wk TBST 2= IR FHIKT 2 h, I A RATA
6-His B g BET AR 1: 500 FiBé ), EWIFH 2 h,
TBST ¥& 2 ¥, £ 7K 10 min, F ] TBS ¥& 1 &, 10
min, fITA HRP #ric B4t B =40 1:2 500 F5 B )
ZFEIRIEE 2 h, TBST ¥k 2 ¥, 47K 10 min, #5/ TBS
¥E 1 ¥%,10 min, Western blotting b R TE X
LA G
1.8 MTT 4l NTR/CB1954 %4 i 5 2m it o 5 45
A A

YfTE 5 x 10° A/FLEF T 96 LA, Hf ik s
KA X R 37 °C .5% CO, 1 A1 B 40 M 15 37 48
HhEE SR AR 60% ; B R EE P 5E 24 h
Jr i B B AR AR S5 7 36 b SRR A ) o vk i
AT AR 25 % CB1954( 43 %1% 1.10.50. 100 500 .
1 000 pe/L), Bk B 4 52 1L, 15 5% 48 he
LIMA 20 wl MTT % ( 5 mg/ml ),37 °C 5% CO,
TRV R R A P Ak 2k 5 9% 4 b, 55 B, &



EOM, % BUEEHE SHRE I AFPp JE#% ) NTR/CB1954 A AKEH R GUH 544 HepG2 41 S127 -

FLINA 200 pl Z—H LA DMSO ), 7%3% 10 min, /i
DRS4S -0 5 4% L 490 nm P KAMEEEFE(E( D ),
AN TEA R CB1954 VR iR K thk .
1.9 %itsam

SRR BRI LAIEL + AR 25( o = 5 ) Fow, i H
Excel 4T ¢ K636, 5% 1 SPSS10. 0 #4758 14347 -

2 & R

2.1 AFP 72 HepG2 Zm ML MKN45 &a it & a4 £ ik

Y E AL 7K HepG2 40 il K2 MKN45 4 Jifd
T AFP AL, 5 T 0T UL HepG2 4ot A A5 v
1) AFP G (@ 50k, 1 MKN45 40 i 5 P G A% 25 (0,
Wk &),

w — - .
V%L AR
¥ - - - ‘.‘b i
e :-i..‘..'
s

.‘b. » ‘.Oi‘
ML ATy

Piha™n®
o ® o dhw

[A)e 40 et 3o

-
~e B!
SR FEERT HepG2 4R

E1
MKN45 iR H AFP B FRIA( %200 )
Fig. 1 Expression of AFP in HepG2 cells and MKN45
cells as detected by immunohistochemistry( x200 )
A: HepG2 cells; B: MKN45 cells
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Fig. 2 Expression of EGFP in different transfected cells
A: Transient SHAN HepG2 cells under optical microscope( x 100 ); B: Transient SHAN HepG2 cells under fluorescence
microscope( x 100 ); C: Monoclonal SHAN HepG2 cells under optical microscope( x 100 ); D: Monoclonal SHAN HepG2
cells under fluorescence microscope( x 100 ); E: Transient SHA HepG2 cells under fluorescence microscope( x 200 );
F: Transient AN HepG2 cells under fluorescence microscope( x200 ); G: Monoclonal SHAN MKN45 cells under optical
microscope( %200 ); H: Monoclonal SHAN MKN45 cells under fluorescence microscope( x 200 )
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Fig. 3 Expression of NTR mRNA in SHAN positive
monoclonal HepG2 cells under normoxia and hypoxia condition
1: 5SHAN positive HepG2 cells under normoxia condition;
2: SHAN positive HepG2 cells under hypoxia condition;
3: SHAN positive MKN45 cell under normoxia condition;
4: SHAN positive MKN45 cell under hypoxia condition;
5: DL2000 Marker
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Fig.4 Expression of NTR protein in SHAN positive
monoclonal HepG2 cells detected by Western blotting
1: 5SHAN positive HepG2 cells under normoxia condition;
2: SHAN positive HepG2 cells under hypoxia condition;

3: SHAN positive MKN45 cell under normoxia condition;
4: SHAN positive MKN45 cell under hypoxia condition
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Fig. 5 NTR/CB1954 suicide gene system specifically
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