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Effect of radiation-induced oncolytic adenovirus combined with chemotherapy on
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[ Abstract ] Objective: To construct a new radiation-induced, EGR-1 promotor-regulated, human TRAIL gene contai-
ning oncolytic adenovirus Ad-EGR-TRAIL, and to investigate the cytotoxicity effect of Ad-EGR-TRAIL combined with
chemotherapy on cervical cancer Hela S3 cells. Methods: Recombinant adenovirus Ad-EGR-TRAIL was constructed.
Hela S3 cells were infected with Ad-GFP, and infection efficiency was observed. The cytotoxicity effect of Ad-
EGRTRAIL, radiotherapy ( RAD ), and Ad-EGR-TRAIL + RAD on Hela S3 cells, as well as on normal human cervical
cells, was examined by CCK-8 method. Results: Recombinant adenovirus Ad-EGR-TRAIL was successfully constructed.
Ad-EGR-TRAIL showed the highest infection efficiency at MOI =100 in HeLa S3 cells. The inhibitory rates of HeLa S3
cells were ( 8.07 £3.02 )% and ( 23.02 +4.03 )% when Ad-EGR-TRAIL or RAD was used alone; however, the inhibi-
tory rate reached ( 79.77 +9.15 )% when Ad-EGR-TRAIL and RAD were used in combination; and normal cervical cells
did not significantly respond to the combination Ad-EGR-TRAIL and RAD therapy. Conclusion: Ad-EGR-TRAIL com-
bined with chemotherapy can significantly kill cervical cancer HeLa S3 cells.
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Tl R B0 PR R DR TR 7 A8, AR e 45 1 4 41
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iR RAE PR AH DG 1 4 12155 S B4 the tumor
necrosis  factor-related  apoptosis-induced ligand,
TRAIL )J2 TNF #5215 P 8T B, REDRE A7 A4
U MR AN T, X R ZHOE H U A
P A R (7R YT LA B B AN
{EFIR AT 5 0 1992 4F Datta ¢ 95 & 3R, 401
H4%E I W -1 early growth response-1, EGR-1 )
PR 3l ] sz v B A A B TS 3 EGR-1 3
P 2IE7, 1994 4F Weichselbaum 5 ' 1 Y HL
B AR AT U EGR-1 R 81T 5 N TNF-o JE R 14 1
JSBRL pEGR-TNF, FI i #3697, 45 2R $2
EGR-1 JA 315 A M s ML PR A C (17T 32 Ha 2 S 55
AR o ASBIT TSI LR IR I 2 R O T, Ay
EA EGR-1 JA BT F1 TRAIL 3[R 1y 34 5t A B 7,
I DRI 7 14 75 12 18 30 A SR, LU IR
JBOFF B3R B FEDSD AN RSN Y [, 25 3967 5 2
R H

1 #MBS5AE

1.1 E&#4

JBikE pBlue-Egr P A LG 28 A4 & , JBUkE pDC318-
TRAIL . pENTER15 | pPE3-ccdB . pXC20-AE1b55Kda
MR Ad-GFP I B LB o/ B St I RHE &
BRI L MR R 4K pXCL W [ I £ K Microbix
Biosystems 23 A] . HEK 293 £l Hela S3 4f fid#k 1 B
K[ ATCC A ], NIEHF BB B 400 i A 52 50 =
Rigto BRHIMEVIEE T4 E 820  Taq B U K
RNA 535310 FI NEB 2\ w] | B BB 1% 22 H . TaKaRa
S AT Promega 23 Fl o 5140 B A T A B4 .

G4 1L3E /N4 I3 . DMEM | Lipofectamine 2000 it

F &M A Gibeo 227, CCK-8 X7 & H Dojindo
Laboratories 28 7l o ¢ RIS R &  PCR 7= 9 Rl ik
& Bk DNA SR & 8¢ DNA $2 5050 &
T H Qiagen 23 H] .
1.2 37 A M9 & pPE3-EGR-TRAIL #9 #) 3%

pBlue-Egr Fl1 pDC318-TRAIL #4& 73 51 H] Xba 1

1 Xho 1 Y] KBV G EGR-1 Ja 3 T F B A1)
J& pDC318-TRAIL #AA ¥% 4 , % 2 7~ ¥ % 1k DH5«
KIGHFF TR AZ 2%, PR IO B 79 20 TRT B2 5 %, PCR 1%
O i B Mk e o il B B B 1% SOk DN, Tl 1) 45
FEIFMF( A T /) ) IE ) J5 4 4 2 pDC318-
EGR-TRAIL, # pDC318-EGR-TRAIL Fi Xba 1 F
Sal 1 g1, pENTER15 A& Spe 1 F1 Sal 1 F I,
¥BFYI 5 EGR-TRAIL f Bt 5 V)5 9 pENTER1S
BAREE: oAb DHS o RIGATIRIERSZ S RIS 7E 1)
A LSOk, PCR U 8 PH M e e . il 42 FH 4 s Pt
TR DNA, PCR I il ) 45 7 , % 5 1IE 1 )5 w44 R
pENTER15-EGR-TRAIL. 7£ Gateway LR HEZH M In-
vitrogen 23 7 ) IIYEH T, pENTER15-EGR-TRAIL
il pPE3-ccdB H 4, H 41 7 ¥ % 4k DHS o KIGFTF 1R
JERAZ A PRI B 1) 4 TR BR v B, PCR 3k 1 6 PH M
FORE . L BEPE TSR TR DNA , il U1 %5 5 1E 0 J5
fir44 4 pPE3-EGR-TRAIL( & 1),

B 1 PR3 Ad-EGR-TRAIL WHEMEHTEE
Fig.1 Schematic diagram of the construction and structure
of Ad-EGR-TRAIL adenovirus
A: Construction of Ad-EGR-TRAIL;

B: Structure of Ad-EGR-TRAIL

1.3 33 AR HF Ad-EGR-TRAIL 8 &5 & %K 7
¥ B R pPE3-EGR-TRAIL 5  pXC20-
AE1b55Kda ] Lipofectamine 2000 1t #% %t & HEK
293 4ift ., HEEYLS 9 ~ 14 d PR SSBE, 4558 3
YO BE 25 BEALAL , $ BB 5 DNA, PCR #4758 5E .
2205 TE B 1Y R 8 75 fim 45 8 Ad-EGR-TRAIL( &
1B), Bl EGR-1 JE 8hF IR0 4547 A\ TRAIL BB
1) 5 RUEAE AR RE . ST 5 FE AR BE B0 ksl Ak
W BE , TCIDg, Jy e BT B, — 80°CIRAF
1.4 Hela S3 a MLIR 7 3 B 4« o m) &
TE R BEIRYL AT — K, A AL 5 x 10* .2 x 10*,
1 x10*/> HeLa S3 #fi i 4270 F 6 .24 F1 96 FLAk, A
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JREEAETC I A DMEM 35 3% TS 401 2 b, b
INEEARFIAY S 20% 4= L3 1) DMEM 55339, 4k4k
137 °C 5% CO, IR P k2 3% . Hela S3 41
L 2 H2 45 F P B Ad-GFP s 35 8 %, MOIT 43 %l
90.10.20 .50 .100 #1200, J&YL 48 h J57ET G W%
B T 1Al GFP FHMEGIA LR, LA TH3 Hela S3 4
Ji ) B A TR R
1.5 CCK-8 ikl 2K B & 57 BE A% 77 &t I 75 2a B
o F A5 AE R

¥ Hela S3 4L/ 514% 5 x 10° /LRI T 96 FL
M, e 2 A, R pR A 48 L, B3R IR 5%
/NEIIE R DMEM, 24 h J&, 6 Ad-EGR-TRAIL F
Ad-GFP L MOI =100 435I /&% Hela S3 4H il 7 1)
24 U 53 24 FUAS YL 95 35 10 40 BV S 25 0 R
TS5 AN A3 AL, — ZHLAE R A TR LR R,
— RG24 h JE HEZLIERFLL 2.5 Gy/min 7| &
RGN 4.8 min J54kLE 5. BYLE5H 1.3.5
KHH CCK-8 1243 SIAG W A [m] Ak 3 2 248 ffa 34 5 410 il
R Kl B R AR AR SR R AL P B IR
FLINAIA 100 wl DMEM #1120 wl #9 CCK-8 ia5I( [
2L B 100 wl DMEM £120 pl CCK-8 a5 i 1557
FUFE R EAL ), ] 9% 2 h, SR T REAR U 2 450
nm ZbISEEE A D), 25 R UAIXHAFIE R Ew . [F]
A, B NI SN A e B A R AL B 7E
IR S5 55 5 R CCK-8 12 A6 0 JH: 1 7 417 £h1)
R, MG HIZC % ) =( XL D {H - 5L
D {8 )/ X REFL D H x 100%
1.6 itz

B x +5 2, R A SPSS11. 0 e it 44,
U KB T4 0. P <0.05 B P <0.01 £R2E
SAGIFE X

2 & B

2.1 pENTERI5-EGR-TRAIL # 4k 84 5, 2 #3 7

JH Bgl T #1 Pst 1 Y] 5t #i pENTER15-EGR-
TRAIL, 3K ( 182 ) 27K 330 364,802 F12 345 bp A
&, 1 ~5 5 n Bl U) S 25 R 5 U — 30, R W
FARK IR, P TR 250
2.2 pPE3-EGR-TRAIL # &2 #2&

M Hind 10 5% BamH 1 [} Y) i ki pPE3-EGR-
TRAIL, Hind Il i V) HEL Uk 75 8 010.6 396, 5 322,
4597 4 360.2 937.2 791.2 081 .1 522 bp F1 75 bp
4547 s BamH T BEUTHL UK 75 20 674 .8 415.5 519,
1 7411 341 401 bp W5& . W 3 frs,1.2.4 %
i R Pl U S A5 A 5 T — 3, R

mﬁ1—}§éi§§—mO

1 23 45 6 7 bp

2 pENTER15-EGR-TRAIL #{k BT % E
Fig.2 Identification of pENTER1S5-EGR-TRAIL
vector by endonuclease digestion
1: Mix DNA Ladder; 2-7: pENTER15-EGR-TRAIL
digested by Bgl | and Pst [

HindIII BamH [
12345678MIM21 23456738

E 3 pPE3-EGR-TRAIL kB S E
Fig.3 Identification of pPE3-EGR-TRAIL
vector by endonuclease digestion
M1: Mix DNA Ladder; M2: Lambda DNA Marker;1-8( left ):
pPE3-EGR-TRAIL digested by Hind I ;1-8( right ):
pPE3-EGR-TRAIL digested by BamH |

2.3 MmA Ad-EGR-TRAIL # PCR %% 4 %

Pl Ad-EGR-TRAIL f DNA Mt , 514 P1.5'-
ATGGCTATGATGGAGGTCCAG-3' #l P2:5'-TTAGC-
CAACTAAAAAGGCCC-3'17 PCR ¥ 14 TRAIL 3£,
P11 DNA FrBETE 846 bp iy, 1 ~4 55 5
A, L3I P3: 5'-CTAGTCTAGACGCCGAC-
CCGGAAACGCC-3' Fll P4:5'-CCGCTCGAGCCAAGT-
TCTGCGCGCTGGG-3'4T PCR 474 EGR-1 J3 )T,
P14 DNA FrBY7E 468 bp Ze47,1 ~4 ‘S a5 5 i
WIS K 4 ), 2B EGR-1 J3 8T F1 TRAIL %&H i
i AR R . [FE A5 4 P5:5'-AGCCCAT-
GGAACCCGAGAGC-3" F1 P6: 5'-CCTCAATCTG-
TATCTTCATC-3'17 PCR ¥ #§ E1b 55 kDa, Kl #4)
S T & A5 ELOE B2 E1b 55 kDa, Wk ) 354
bp, AIAREL K5 PXCL — AP 4 H 1 309 bp A B
Z5iR( B 5)BR,1 ~4 59 F Elb 55 kDa $tJG, %
HH B Db e 14 B 1 B 5 B Ad-EGR-TRAIL, #3558
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W 1 SR Ry AT IR 2

hTRAIL EGRI1

1 23 4 PM12 3 4P bp

4 PCR £EEHRHE Ad-EGR-TRAIL £
TRAIL £E#1 EGR-1 BEhF
Fig.4 Identification of TRAIL gene and EGR-1 promotor in
recombinant adenovirus Ad-EGR-TRAIL by PCR analysis
14 (left ): TRAIL gene amplified from Ad-EGR-TRAIL;
14 ( right ): EGR-I promotor amplified from Ad-EGR-TRAIL;
P: Positive control ( pPE3-EGR-TRAIL );
M: 100 bp DNA Ladder

5 PCR¥EEEHRS Ad-EGR-TRAIL i E1b 55 kDa E[H
Fig.5 Identification of E1b 55 kDa gene in recombinant
adenovirus Ad-EGR-TRAIL by PCR analysis
14: E1b55 kDa gene amplified from Ad-EGR-TRAIL;

P: Positive control ( PXC1 ); M:100 bp DNA Ladder

2.4 Mgym e Hela S3 tmie b o j e sk &

S} T Ak Ad-EGR-TRAIL FOIE YT R0, A S2 36
6] GFP 4 B DA A #5:( Ad-GFP )& HeLa
S3 2L, Kl HeLa S3 240 Jfd (1) s 22 B L 2008 . Y
Hela S3 4 fif1/& 4 A [F] MOI () Ad-GFP 48 h J&, 1E
MOI {5 M\ 0 3] 50 Bf, GFP BH 40 Mo Kz i 1 &2,
| MOI 2k 100 B3k K fH . SR1M0, 7 MOI 2y 200
I, FH T s 2 0T 20 R Y B P 1S R, Bl HeLa S3 4
MR FET S, AL GFP B 40 % R R & 6 ).
I, 5 25T FP F MOT = 100 J2%3% Hela S3 40l
2.5 Ad-EGR-TRAIL B &3 77 47 %] Hela S3 % i
EOE 1

TS IR A7 R S O A5 5 9 R W B Ad-EGR-
TRAIL XA 307 04T e SR 2 15 T LA it 2 % 405
JeR 2N, ASBIF R B T X iR 96 2 BUER 1Y) Hela S3 4

M4 T A BRI 1 . 455 K 7A ) iR, Ad-EGR-
TRAIL 41 ST 4188 % Ad-EGR-TRAIL & i 7 41
55 2 RIFURANMLAFI 2 /MIE TR, 255 6 K, JIHEX)
M8 Ad-GFP FIJII T 2H Hela S3 40 Jfd A 384 5 410 1 5
HR(8.07 = 3.02)% FI(23.02 + 4.03 )%, 1M
Ad-EGR-TRAIL Bt &7 41 HeLa S3 41 Jfd (1 384 5 410
TN T79.77 £9.15)% o DL Ea £ 07, 15 9% i
%7 Ad-EGR-TRAIL Bt G ST BB A% W 2 1 il Hela
S3 ZN LAY FE , R BTIR AR . AN IE R R SN
W BLAlYRTT AURTEE B IR YT AR AR A B 5 B A
AR 3458 7B ).

MOI=0

MOI=10 MOI=20

MOI=50 MOI=100 MOI=200

6 A[E MOI Ad-GFP B3 HeLa S3 ZHREAIZZR( x100 )
Fig. 6 Efficiency of Ad-GFP infection at different MOI
in HeLa S3 cells ( x100 )

3 3t i

iR AL GE 3R YT T R I TR ALY TSR
REIR B0 R IA YT ARCR , I B AR & 7= AR AR K
AR T AU ar $E ) R A7 IR, O LA 4t
IRIT TR ARk, DU AR AR R B 4
TSR T PR SR PR R A ST P A . VAR R
H101 3l 2 v iy B AU AR 3%, fly 18 A B P53 X
H101 95 8 &2 1 (9 P01, (A3 H101 BEHE ST b 24 fi
P53 {56 4 Jir 8 200 T S 0 T A AR, R
BOL LT, HJE A H101 3397 e i a5 2R
AR, B AT HI101 555 25 % MR 6 97 5 14
Aoy ARSI H Il R a7 . AR B9 B
FH BRI B 20 B2 LT H101 A5 88, &k T
Elb 55 kDa 1 E3 f9 A I 5 BARE 2, B 0l LLRE
SEPEZ A PS3 TR BR G B4 Ff e 440 L, i X I 40 i
TARGER

B 00 (14 995 AN FL I R IEE 9 2 human papil-
loma virus, HPV )Eﬁ%?ﬁ%ﬂ]a‘é? 0] R H% 112} yoa
B 90% 1 ¥ E S AR A B HPV, G LA
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HPV16 W R Y &, HPV WTE &4 E6 Fl E7 Jit
B, B AT DA IE F A0 I 4. E6 &
ATDRE RS PS3 SAAHEARE M, 33 P53 iR
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AT DA ASBIFGE T FH %) 88 Jioms 7 e S M A 0 S0
211 )i ORI O B o 2 W 7
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60l =rap 7
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E7 Ad-EGR-TRAIL BX&7f74H HeLa S3 ZRARMITERSLARRIE 71
Fig.7 Relative cell viability of HeLa S3 cells in Ad-EGR-
TRAIL combined with radiotherapy treatment group
A: Hela S3 cells; B: Normal cervical keratinocytes
" P<0.05, ""P<0.01 vs Ad-ET or RAD
Ad-ET: Ad-EGR-TRAIL;RAD: Radiotherapy
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— AR B B IR YT 7, IR S 2t
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HIFE SR L T 1 i SE AR -
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