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Tk BTN PCR i A 45 7 9 B VA P JE P hTERT A CEA B 315 FIAUEEY) A PCR %)
B B 46 2K pLVX-EGFP-3FLAG H1 /) CMV 53 /5, ¥ hTERT, CEA J33h ¥ 5% &K w4, 4k
H B R pLVX-hTERTp-EGFP-3FLAG 1 pLVX-CEAp-EGFP-3FLAG; L b WA JiRL 2 B o 2 1A
(& CMV JEBT ) 43 50 bk it 7 e A\ 485 1 o 40 I bk Lo Vo 1 SW480 Ji, 46 I 19 Foft 4 ity bk 4 (0.5 Y6 2K
Fik,
LR Z PCR, MY J WP %, vibE KA #5¢ 2 EM . CMV, hTERT & CEA J3 3 F % 5%
TPE (ZREOCA M B A0EEL ) 7E LoVo 4 P IR N 54.7%, 33.0%, 9.5%; TE SW480 HHKIK
H16.5%, 10.1%, 8.5%, AL EE L (¥ P<0.05) .
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Comparison of the transcriptional activity of hTERT, CEA and CMV
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ABSTRACT Objective: To compare the transcriptional activity of human telomerase reverse transcriptase (NTERT), carcino-
embryonic antigen (CEA) and cytomegalovirus (CMV) promoters in human colon cancer LoVo and SW480

cells.
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Methods: After the primer sets were designed, the hTERT and CEA promoters were cloned by PCR amplification
from the genome of colon cancer cells. The CMV promoter was removed from the original vector pLVX-EGFP-
3FLAG by double digestion and PCR method, and the hTERT and CEA promoters were introduced into the
vector to construct the recombinant plasmid pLVX-hTERTp-EGFP-3FLAG and pLVX-CEAp-EGFP-3FLAG.
Colon cancer LoVo and SW480 cells were transiently transfected with the above two recombinant vectors and the
original vector (containing CMV promoter) respectively, and the expressions of green fluorescent protein in the
two cell lines were determined.

Results: Results of PCR, enzyme digestion and sequencing showed that the cloning products and plasmid
constructions were completely correct. The transcriptional activities (number of cells expressing green
fluorescence/total number of cells) of CMV, hTERT and CEA promoters in LoVo cells were 54.7%, 33.0% and
9.5%, and in SW480 cells were 16.5%, 10.1% and 8.5%, respectively. All the differences had statistical significance
(all P<0.05).

Conclusion: In human colon cancer cells, the transcriptional activity of CMV promoter is the highest, \TERT
promoter is second and CEA promoter is the lowest. These results may provide information for the study of
targeted gene therapy of colon cancer. [Chinese Journal of General Surgery, 2014, 23(1):74-80]

Colonic Neoplasms; Transcription Initiation Site; Transfection

CLC number: R735.3

A B TR — B T A 5 g i XY
DNA ¥ %1, fE % L RNA B & 8, i 2 58
DNA #EMf 1 45 & F B 5 st m ke k. 1B
S A, BRI ESERZRE () ik
G IS (R ANAR B, AT B S TS B UYL AR SR
S R TN i Rl A AL B (hTERT) Ja 8 &
FEIRPUIR (CEA) JAsh PG R B, IRt 7w
HEHEMERE (CMV) 38 FRsE i, il
9 hTERT Fl CEA Ji 8l - 1Y b b B s S5 305 1 1 i —
AR B

1 MREFE

1.1 ##

N 45 W 9 40 Bk LoVo M2 SW480 14 Jy A< 5
B AR . IR AR T AR AR B el BB IR B 5 S
( DMEM & 8% ) W [ 2% [ Gibeo AW, DH5a T
FLAH T &% pLVX-EGFP-3FLAG 3 35 4 14& i 7% 52 36
FURAT o FRFIPENVIEG . T4ADNA %3 . TaKaRa
Ex Taq B4 . K DNA P 4 BUR 7] &0 A
FAY TR (KiE) ARAHR, Bkl &
T T i A R T Pl ik RO R I R AR A AR R
(dbx) HMA AL BRI lipofectamine 2000
W 1 £ B Invitrogen 2wl o 51T H Oligo6.0 &
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Primer5.0 44, W By T AYHERA G M,
D7 H G o BB A 20 ) 58 A

1.2 EWHE

1.2.1 hTERT XA B B 3 T # & % & pLVX-
hTERTp-EGFP-3FLAG #) #) #  H] % [ 41 DNA
e W R & 4R BRI PR ok VR 25 B R bRy N
K2 DNA, MR ¥ J& K 2 P8 % (GenBank, AN
097365) ™t hTERT Ji 8 7 7 41 & 1T — X 51 9 -
W Bl ¥ M 5'-GTT TAT CGA TAC GCG TCA
CAG ACG CCC AGG ACC GCG CTT C-3', T iif
51 ¥ N 5'-GAA GCT TGA GCT CGA GCC ACG
TGC GCC CAC GTG CGC CCA C-3'; 5' ¥ 4 4l
1A Mlul A1 Xhol i U1 £z g2 (1 i £k fr 7 Bl 2
fii s ) o JIr JH DNA R & B 4 TakaRa Ex Tap %
G W, 25 uL 1Y N AK &, 94 °C Bl 22 P 2 min,
94 CAPE20s, 52 CiBk30s, 72 CLEf 60 s,
40 NMEI, feE 72 CHEAH 10 min, A W 4E R
N (PCR) ¥ 3% hTERT K Bt 5 # {k pLVX-EGFP-
3FLAG i@ i Mlul Al Xhol XU g ¥, % 4% ¥y
pLVX-hTERTp-EGFP-3FLAG ( & 1A) , %% 1k &
Z AW DHSa, HEMERTEHR (50 mg/pL) W%
A% (LB) FMt, 37 CHiFE 15 he BEHCHA a5
R V% #5 B JBORE, MIul A Xhol WUEE V) %5, XTAF
A OB A B R R I )
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1.2.2 CEAXA B B3 F 8 &L % & pLVX-CEAp-
EGFP-3FLAG # # # M #& GenBank (NT
011109) ' CEA i 3 F ¥ 9l & it — x5 9: L
Wit 51 % N 5'-GAC GCG TCC CGG GAC CCT GCT
GGG TTT CTC-3', F#E5I¥ R 5'-CCC TCG AGA
GCT TGA GTT CCA GGA ACG-3'; 5' ¥ 43 %1 5]
A Mlul 1 Xhol B Y] 7 &2 ( F & fF 7 B DI A
M) o FHEED A DNA H2 Bt 5] & 48 BC4s g g
ARy N 4H DNA, JF DLt A B A, PCR 373
CEA Jg 3 + F Bt Br Fl DNA ® & M~ TakaRa

Mlu I

——+hTERT (327 bp)
AMP
pLVX-EGFP-3FLAG

Ex Tap B4 W, 25 pL RN IE R, 98 CHiAH
2 min, 98 CZAEPE20s, 55°CE Kk 30s, 72 C
TR 60 s; 30 MEIR, )5 72 CHEM 10 min,

PCR "4 CEA Bt 5#4& pLVX-EGFP-3FLAG ifi
it Mlul A1 Xhol XL Y], % 42 #4 & pLVX-CEAp-
EGFP-3FLAG (¥ 1B) , #%4ki&3Z 514 DHSa, #5h
AFNHHER (50 mg/ul) 1Y LB P4, 37 CHiFE 15,
PR IR o TR 7 B PR B TR, Ml A1 Xhol XU )46
FE, WA TN Y SRR T T

lul

—— CEA (369 bp)
AMP
pLVX-EGFP-3FLAG

7738 bp

B 1 Z|A#FHEME A pLVX-hTERT-EGFP-3FLAG; B: pLVX-CEA-EGFP-3FLAG

Figure 1 Construction of recombinant plasmids

1.2.3 A% W JE % 0 LoVo 2 SW480 # 3%
B3 AR ki 8y BE BF A5 4 LoVo S SW480 4
MM A B, B 955 137 C, 5% CO, 4%
R K7 3% F DMEM 58 4 K 38 3L b, 40 i K il &2
MR (Z2~3d), HBEEEENR, (64
PREFFFEXT BOAE K . A =5 205, K4
oAb AE 6 FLAR T (29 0.2x 10° A4/ L)

25 h Ja 4 i A K % 80% fl & v H T HE YL, Y
mi, ALl EE SR, LZ L 1.5 mL
T . LYk R B DMEM A58 4 15 55 5L, %
B lipofectamineTM2000 RN s R AL I .
4 pg 2 WUEEY) . WP %8 IE i B pLVX-hTERTp-
EGFP-3FLAG, pLVX-CEAp-EGFP-3FLAG &
pLVX-EGFP-3FLAG ( & CMV g3+ ) 43l A
240 pL I . KA R DMEM ¥4, Big
RAT; B8 pL B i A 240 pL KL . TG
AR DMEM Hi g bk, BREBHESY), R THER
5 min. KRR RE Y TR R B B9 lipofectamine2000
RBAe, BRIES, EETHEE 20 min, KBIRAGY
izl e LS LN, BRIRY, 37 €, 5% CO,
FFRFME 6 h J5 7K & A N8 5k R SR 1Y 35 5%

© MG F EHFANHFEIH

A: pLVX-hTERT-EGFP-3FLAG; B: pLVX-CEA-EGFP-3FLAG

W, RZVIEH 10% /NE7E DMEM 5821 371,
BT 37 C, 5% CO, ¥4 H o 24 h J5 A HI 2]
B W BT LR S A PO IR I Rk
124 BERXRAIMELRGZERLEG G L
K BEALBE 20 SRR, 4 B TE 98 % R AT WL
ISk A0 KR S A K B SR = SR
WA B, EREEPRLR 6K,
Giil s it g R, % 6 WS RBCE Y, 53
3 B 3143 FE LoVo F1 SW480 £ il Hh i) 5% s 1%
P
1.3 Fit=FaE

H SPSS 13.0 et st . 25 R DAL +
RiEZE (xxs) Fomo 2 DREARBBHLEH 15
ZANFEARYIE I B R O 22 0 1. P<0.05 T
hEFAGIFEE L,

2.1 hTERT B % F# pLVX-hTERTp-EGFP-
3FLAG #HFmERE
LN 45 7 96 5 R 41 DNA R B8 PCR 7 3
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hTERT & 31 7 A Bt, PCR /™ ¥ 4 1% B 5 b¥ 5 Y LoVo Ml SW480 4 ifl, T4 U5 24 h 765 &
JBEHL K, FRAS MY 2 327 bp (BIEXT ) K/NEY PEOU B T %6 (~395 nm ) BRI, HT UL 4H
DNA H Bt (Bl 2A) , 5HMZ R G 8 WR ST A sk ot (K 4) .

) pLVX-hTERTp-EGFP-3FLAG 47 Mlul Fl Xhol
XUV 5 A] AR A5 2 7 411 bp F1327 bp B9 A B,
WA (& 2B) o hTERT J& s 72 HF5 5
GenBank (AN 097365) "' hTERT Ji 8 ¥ DNA J¥
e 4 —3, dbnt BB B A wI T A .

7 369 bp

2 000 bp
2 000 bp

1 000 bp
750 bp

500 bp

750 bp
500 bp

375 bp
369 bp

250 bp 369 bp 5
125 bp 250 bp
7411 bp 100 bp
2 000 bp
1000 by 400 b - T
750 by 2 W ms CEARHFSHEAHELELR
500 bp 00 hz A: CEAPCR P=#JH3KIEl; B: pLVX- CEAp-EGFP-3FLAG
250 bp 327 bp 100 bp MUFIAE M: DNAJFF AR IC: 1. PCRJ™“H;
100bp 2: W™
A B Figure 3 Results of identification for CEA promoter and
the recombinant vector A: electrophoretogram

B2 hTERT BahFEEHEABELEELER
A: hTERT PCR /= % L ¥k [El; B: pLVX-hTERTp-
EGFP-3FLAG WG] 2 % M: DNA 43 i nic;
1: PCR ™95 2: TUI™4)

Figure 2 Results of identification for hTERT promoter and

of CEA PCR products; B: Double digestion for
identification of pLVX- CEAp-EGFP-3FLAG M: DNA
marker; 1: PCR products; 2: Enzyme-digested products

the recombinant vector A: electrophoretogram

of hTERT PCR products; B: Double digestion for 2.4 BA®F hTERT, CEA X CMV EAZIE
identification of pLVX-hTERTp-EGFP-3FLAG M: DNA MMEEE LoVo, SW480 thiyit FiE i Lk
marker; 1: PCR products; 2: Enzyme-digested products Bt 6 YEE YL sE R 18F 3 B 3 T 75 45 W

MBI RE LoVo 1 SW480 H iy &% S iE M. CMV 3 3l
22 CEA B 31 F # pLVX-CEAp-EGFP- T 5 3G PE B s hTERT 8 FIRZ; CEA J3

3FLAG #iiAIEE TR (K-S, £1), 3ME3 T893
W] Fyky 8% CEA JG 8 7 R B, PCR =¥k TE N 45 W7 9 40 O Bk LoVo F1 SW480 24 7 HoA 4
FHEVEMTHY 29 369 bp K/NAY DNA R BL (B 3A) = (P<0.05) .

5w R A&, WET M pLVX-CEAp-EGFP-
3FLAG 4T Mlul F1 Xhol MUY J5 7] 32 7 369 bp F1 3MBBHFE LoVo T SW480 A AIEEFiETE( % )

1 369 bp i FEr . 5WHA (K 3B) . CEA S Table 1 The transcriptional activity of the three promoters in
LoVo and SW480 cells (%)

g F B ¥ 51 5 GenBank (NT 011109) ' CEA EEEZ TLoVo 2l SW430

Ja 3 F DNA P55 & — 80, &b BARLA BR A A CMV 54-7r4-1‘: 165+ 1~7‘;

. . hTERT 33.0+3.5 10.1 + 1.47

WP o CEA 9.5+0.9 8.5+1.1

2.3 #AEWNXEHZE LoVo & SW480 A H TE: 1) 5 hTERT B8l 7 L :, P<0.05; 2) 5 CEA )Y
Fzix T H, P<0.05

Note: 1) P<0.05 vs. h\TERT promoter; 2) P<0.05 vs. CEA

promoter

¥ pLVX-hTERTp-EGFP-3FLAG, pLVX-
CEAp-EGFP-3FLAG, pLVX-EGFP-3FLAG 4 %Il %
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LoVo 4ififg

g RTAT ¢

B4 BAMBER24nEE TR ( x200)

C: pLVX- CEAp-EGFP-3FLAG #;#jx

Figure 4 Microscopic findings in each group of cells 24 h after transfection (x200)

A: pLVX-EGFP-3FLAG %% J;

SW480 4 ity

PO B

B: pLVX-hTERTp-EGFP-3FLAG ¥% %¥;

A: pLVX-EGFP-3FLAG transfection; B: pLVX-

hTERTp-EGFP-3FLAG transfection; C: pLVX- CEAp-EGFP-3FLAG transfection

CMV 3T
90 WTERT 8 7
80 - CEA B3 T
~ 0}
§6m% % % %
M 50F %
T g I :
= f b 1 !
201}
10 + & o u} & & Fal

0
%1&%2&%3&%4&%5&%6&A

B 5 3MBEHFEER

Figure §
3 it
A T R R 2 At A T I Y — A E A

BT T AT EERIRYT T B, (2
FEEAR 2 B o BRI 2~ R 8 OC : eJRg )  [A 3
7o T DU 2 DA AR B = 4 Uk e 2
)P, FIE AR M AT e AR I AR . X
Eﬁ%%ﬁﬁfﬁ%ﬁuﬁmTWV%E%EW
Z—o MEAER, EWAMITTEE TG 55 I R R
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Comparison of the transcriptional activity among the three promoters in colon cancer cells

100 MY B
90 WTERT 53 7
801 CEA A3 T
70 -

60 -
50+
40+
30
20-1 I 1 I I I

10+ &z Iz Iz o I1 Ig

0 1 1 1 1 1 1
%1?5”\%2%”\%3@”\%475”\%5&%675(8

IR (%)

A: LoVo 4ilifd; B: SW480 4iififl
A: LoVo cells; B: SW480 cells

P Il 928 40 B i S R A 7 O vk, BRIV 1) 4k Bk R R
57 WIREN (AFP) | CEA. F4 R R S0
(PSA) . hTERT % 3 [ 0 Ja 8h T 87 0 Bt i 9
S DAL R O A S 1 B IR T A 2t
ity F7 il A — F RNA MK ) DNA 2 R i,

7 it 11 ST 2 A M AR A5 i A A O AR Y AL
Wl WFFE O WOR, 85% LA B it 96 £ O i kL ik
FEAE, IAE BAE AN IE# 4 b, BR T 40 i Fn A i
M AN, Sk EEE A BAME. hTERT J3 31 F & RNA
WM ) DNA 22 BEH, 2 i b i 06 1 %) B P 2R
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T hTERT Jg 3+ H 7 [ 4 it b 5 5% 53 1
AR A T U 2R e AR N bR R Y
PR TTAE, LSBT I g ik DR A i g A i v S
PERILA W BETE . CEA &AWk g rh R kAR &
() b g e S M AR I AR IS, 90% 1Y 8 I E R 1
Jo R LRI . 70% 22 A7 (R AE /N 200 B e il 8 2o i
ik CEA; CEA © NI K12 Wiz 268 b e ££ 76 f i
RIA X bR, HABIMEC Z 2 EMR . H
T CEA JA sh FAUAE CEA FHAE A 40 i oh HLA 5% 567
PE, 5 hTERT 2510L, CEA J3 3h T4 N $ o,
6515 ek T8 240 6 7 S 1 1 3R T AR B RT R

Jet B0 - 11 I S5 3% 1 X AR 3 TR ) 2 3k 0K P
M AR K, s 3 P T ek AR R B E e R P
BT 5 0 8l 7 B G S S A, X TR S SR R R Gk
VAR A R R R B OCHE B, ORI kA
CMV, hTERT, CEA Jash F1E R4, M
I T & 4 hTERT B 31 . CEA 33 T
) pLVX-hTERTp-EGFP-3FLAG Fl pLVX-CEAp-
EGFP-3FLAG 12 %% # 2 ik #l ik, i FHAH W] 9 3% 5k
AR pLVX-EGFP-3FLAG , K XJ 4 g JC 35 74 5% 1l 1Y
DI AE FE I EGFPP 2 43 il B et 7 e A LA A0 g
LoVo J SW480 ', ALK B/R, CMV 33T
HARBS WG, hTERTIRZ, CEA 2,
e85 5 5 SR 5T BB 3k R B ) M e 3k B L
FEAE B Se i S mlt o RIS A vp, AR
F A 3 FhTORLAE Lo Vo 20 i rf 4% Yo s8R A0 X 3 i
ok BH AH [ 1% J50RE 78 S TR) A% 20 B v 5L AN ) 1 B e
ROR . fERQ R Y, BRSO E AR
SR L i AT — o AR OGP . BBAh, W ORIERR
Jo A B e ik ELA O A TR, AR B AR A R v N
SR TE R 25 2~ 3 AR AL T 0 B0AE K 0 At
DNA W4 BUS AT RB2E M, RN EERMT S, IfF
HEAT TS B PR fe AR 1 % e DNA J B o A 4t

£ % 3Lk

[1] Song MS, Jeong JS, Ban G, et al. Validation of tissue-specific
promoter-driven tumor-targeting trans-splicing ribozyme system as a
multifunctional cancer gene therapy device in vivo[]]. Cancer Gene
Ther, 2009, 16(2):113-125.

[2] Mirabello L, Kratz CP, Savage SA, et al. Promoter methylation of
candidate genes associated with familial testicular cancer{J]. Int ] Mol
Epidemiol Genet, 2012, 3(3):213-227.

[3] Zhang JF, Wei F, Wang HP, et al. Potent anti-tumor activity of

© WA )3 i [F & F I F A EFE

(4]

(5]

[6]

(7]

(8]

9]

[1

—

[12]

[13]

[14]

[15]

[16]

telomerase-dependent and HSV-TK armed oncolytic adenovirus for
non-small cell lung cancer in vitro and in vivo[J]. J Exp Clin Cancer
Res, 2010, 29:52.

Kyo S, Takakura M, Fujiwara T, et al. Understanding and exploiting
hTERT promoter regulation for diagnosis and treatment of human
cancers|J]. Cancer Sci, 2008, 99(8): 1528 - 1538.

HYE , PRAER, TUNTT AR —Sofast S AR IR 155 Y
B ) T8 BT AR e G OR (). P BT AR 5 1 PR
2 ,2008, 12(16): 3029-3032.

S0, DR, BYUME 45 . survivin $Ea) SIRNA B A] 5-FU X545
EE AR AT SRR 1)), P ERERE SRR, 2000, 18 (4):
343-347.

bl

Zeng H, Wei Q, Huang R, et al. Recombinant adenovirus mediated
prostate-specific enzyme pro-drug gene therapy regulated by prostate-
specific membrane antigen (PSMA) enhancer/promoter{J]. J Androl,
2007, 28(6):827-835.

Dong K, Wang R, Wang X, et al. Tumor-specific RNAi targeting
elF4E suppresses tumor growth, induces apoptosis and enhances
cisplatin cytotoxicity in human breast carcinoma cells[]J]. Breast
Cancer Res Treat, 2009, 113(3):443-456.

PRI, M | R e | A5 . NSRS e SR 2l 7R NK4
JE R 0] IR T S IR A SRR ST 0] TR AR ALK | 2010,
13(11):851-854.

Udono M, Fujiki T, Yamashita M, et al. Construction of a regulatable
cancer-specific adenoviral expression system using human telomerase
reverse transcriptase gene promoter[J]. Biosci Biotechnol Biochem,
2008, 72(6):1638-1641.

Zhang W, Chen Y, Yang X, et al. Functional haplotypes of the hTERT
gene, leukocyte telomere length shortening, and the risk of peripheral
arterial disease[J]. PLoS One, 2012, 7(10):e47029.

TRECE, BRI, B 4 RAMY @ HI JE BT SECs KOH:
XF HepG2 2 s b il 175 P 1) THL PRI (0] b i AR
2009, 18(1): 53-57.

Wang W, Jin B, Li W, et al. Targeted antitumor effect induced by
hTERT promoter mediated ODC antisense adenovirus[J]. Mol Biol
Rep, 2009, 37(7):3239-3247.

Nemunaitis J, Tong AW, Nemunaitis M, et al. A phase I study of
telomerase-specific replication competent oncolytic adenovirus
(telomelysin) for various solid tumors[J]. Mol Ther, 2010, 18(2):429 -
434.

Bougel S, Renaud S, Braunschweig R, et al. PAXS activates the
transcription of the human telomerase reverse transcriptase gene in B
cells[J]. J Pathol, 2010, 220(1):87-96.

M5, FMVFEZE, T, 45 . SHRE I CEAp 64 454 TSST-1 3%
TR A Rr A 0 CEA FRYEMYE A0 (7] 4005 0 1 fesies
7R , 2010, 26(6):525-529.

Zhou X, Xie G, Wang S, et al. Potent and specific antitumor effect

for colorectal cancer by CEA and Rb double regulated oncolytic

http://www.zpwz.net



80 B E R RE 523 %

7!

adenovirus harboring ST13 gene[J]. PLoS ONE, 2012, 7(10):e47566. elevated gene-3 promoter|J]. Cancer Biol Ther, 2009, 8(15):1517-
[18] Al-Asari S, Abduljabbar A, Al-Sanea N, et al. Serum CEA as a 1524.

predictor of response to preoperative adjuvant therapy in rectal cancer [24] Leroch M, Mernke D, Koppenhoefer D, et al. Living colors in

patients[J]. Ann Oncol, 2008, 19(6):104-104. the gray mold pathogen Botrytis cinerea: codon-optimized genes
[19] Guo X, Evans TR, Somanath S, et al. In vitro evaluation of cancer- encoding green fluorescent protein and mCherry, which exhibit bright

specific NF-kappaB-CEA enhancer-promoter system for 5-fluorouracil fluorescencel[J]. Appl Environ Microbiol, 2011, 77(9):2887-2897.

prodrug gene therapy in colon cancer cell lines[J]. Br J Cancer, 2007, [25] Bateman E. Expression plasmids and production of EGFP in stably

97 (6):745-754. transfected Acanthamoeba[J]. Protein Expr Purif, 2010, 70(1):95-
[20] Greco A, Di Benedetto A, Howard CM, et al. Eradication of therapy- 100.

resistant human prostate tumors using an ultrasound-guided site-
specific cancer terminator virus delivery approach[J]. Mol Ther, 2010, (A pig £18)
18(2):295-306.
[21] Sarkar D, Lebedeva IV, Su ZZ, et al. Eradication of therapy-resistant
human prostate tumors using a cancer terminator virus[J]. Cancer Res,
2007, 67(11):5434-5442. A5 A B INEA AL, % hTERT, CEA K& CMV
St B0 A N2 P i 200 LR A e SR T LG (0. b R SRR

& &, 2014, 23(1):74-80. doi: 10.7659/j.issn.1005-6947.2014.
adenoviral vector expressing mda-7/I1L-24-mediated apoptosis in 01.015

human ovarian cancer[]J]. J Cell Physiol, 2006, 208(2):298-306. Cite this article as: HE S, SUN XJ, ZHENG JB, et al. Comparison of the

transcriptional activity of hTERT, CEA and CMV promoter in human colon

carcinoma cell lines[J]. Chin J Gen Surg, 2014,23(1):74-80. doi: 10.7659/
growth by soluble TRAIL gene expression driven by the progression- j.issn.1005-6947.2014.01.015

[22] Emdad L, Sarkar D, Lebedeva 1V, et al. lonizing radiation enhances

[23] Jiang XL, Du LL, Yang S, et al. Suppression of teratocarcinoma

XA ] 53 3 T ah ik Tl € Gland Surgery ) Rk

iy A R R A AR R T B 2GR R (BUM ) A BR A FTEEC S E Y (Gland Surgery)  ( Print ISSN 2227-684X;
Online ISSN 2227-8575) ( Z=T1]) T 2012 4F 4 HEXAN T 0 AOIF ] B R ANA T & 475 330538 SR A 4% 5% http/Avww.
glandsurgery.org W Y22 i

{Gland Surgery ) JEIRFIREIRT], TR FAMARINEFEE LI 5T 4038 HR AT SR RRT & A T A S0, FR AR (R SR} o
WL B LA PRI A v ol S P BRI HOCTR M S s IR (Fi . HOIRAR . THARIRAE ) MG ZRMETRYT
EWbRic. BUR . AW RERE DL RIS GBI, TR R S OCHR R, nE FRE . AR TR L A g St
ThEEs% . #HES . B D R RS ARG BT A G R R BN A &8s i S B 73 28 S R ie M S i f%
FEIAER TS . X —ARE PR T PR 2Rk, AR RR X — ol 4 e AUk A ATV R, RIS L ARG 12 8,
TR YT B S PR IR, BRARSEL 2 R AR I I g ZE T A R (e, TEAE T — KRR PERIRTT A58 & 56+ 5
LR BATEAE B0 2 23 U F & M Z R S0 32 1 BB R B S AT 4

MMl AR, H— B A0 SRR AT FRATHEEA AR, (Gland Surgery ) — & &8 [ bryis Fl = Az AR
SR, N ANBEE AR — O AR T

b BB A1 2 2 2 A

© A ) [5] 8 38 51 F 3 & FT A http://www.zpwz.net



