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Enhanced cytotoxicity of chemotherapeutic agents in combination with adenovi-
ruses expressing MDA-7/IL-24 to esophageal carcinoma cells in vitro
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[ Abstract ] Objective:To evaluate the synergic antitumor effects of chemotherapeutic agents and melanoma differentia-
tion-associated gene-7-expressing adenoviruses ( Ad-MDA-7 ) in esophageal carcinoma cells in vitro. Methods: Human e-
sophageal carcinoma TE-11 and YES-5 cells and human fibroblasts ( control ) underwent Ad-MDA-7 infection and chemo-
therapy, either each alone or in combination. Changes in mRNA levels of the 1L.-24 receptor complexes before and after
treatment were assessed by RT-PCR. Cell viability was determined by MTT assays. Cell cycle progression was analyzed by
flow cytometry. Results: Transcripts for IL-24 receptor complex components, [L-20R2, IL-20R1 and IL-22R1, were de-
tected in both TE-11 and YES-5 cells but only IL-20R2 mRNA was detected in fibroblasts. TE-11 and YES-5 cells were

susceptible were to Ad-MDA-7-mediated cytotoxicity in a dose-dependent manner; at 3 x 10* VP/cell, cytotoxicity was
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>80% and >50% ,

respectively, in TE-11 and YES 5 cells. In contrast, fibroblasts were resistant to Ad-mad-7. The

cytotoxicity of 5-fluorouracil, cisplatin, mitomycin C or etoposide, each in combination with Ad-MDA-7 infection was sig-

nificantly higher than that of these therapeutic agents and Ad-MDA-7, each alone. Increases in G,/M-phase and S-phase

arrests were observed in cells, respectively, infected with Ad-MDA-7 and treated with 5-FU . The combination of Ad-mad-

7 and 5-FU augmented sub-G1 populations. Compared with 5-FU alone, the combination regimen resulted in increases in

caspase-8, -9, -3 expression and Akt phosphorylation and a decrease in IkB-« level. Conclusion: These data collectively

suggest that adenovirus delivery of melanoma differentiation-associated gene-7 may enhance the sensitivity of esophageal

carcinoma cells to chemotherapeutic agents through Akt activation.

[ Key words ]

BERIE R TN, BRI AR R —2
BT R A SEIREE AR E ., X FA
RE T A I e 40 2 800 J8 AT RO T R IR YT
RIS FAE 16 5 fr i — b ks R T
PR — TR AT 7 125, 3 5 7 i g 4 i v e R B
AP, 7 A b ) i g i B e . AR EE ( AdD)
SRR YT H AT N TR R, Hs 5 R
AT —FT RERYIAT g

Feak N B 208 o AL AH G 3 [H-7( melanoma dif-
ferentiation-associated gene-7, MDA-7 )15 5 40 fi 4t
T2, 90 MDA-7 ZEIN B IR 7 Ad-MDA-7 BT i
VEHTCAE 2 i A28 i ggg v g 1 B, LB g pIL o) £
FEAEF R T A MR B A ORI e g A
SELT BRI, AR R A A v i AR BUAR
HWF3E. MDA-7 5 IL-20R1/IL-20R2 =% IL-22R1/
IL-20R2 1Ay 1L-24 S2AR SSRGS 5 IR0 T i
FO s 5 B S AN M b A L ER S B
T30 LR B, Ad-MDA-7 S 5L F i,
FE B ROR 22 9 N, (AL RIATIAR AR H0
I, 56T 25 WKk A 1 H AT RE S B IR R A A X
Ad-MDA-7 i 2577 1 22—, [ 2, A1 Rl {9 400 i
XTACTT 25 U . ASBF SR 1A R A A
Ad-MDA-7 5 PUFh Ay 24 Wy 185 BT, 77 A 7Y P
R, by JH i PR 07 P i {3t 52 55 B il

1 R

1.1  fmhaAeX A

NI RE TE-11 ., YES-5 F 8 2F 4 48 ity
Bk OUMS-24 #40 F 36 [# ATCC 40M)% , Y1 10%
G4 I Y RPMI 1640 15 55 55 95 0 DU 259 5-
FU JIi#1( CDDP ), 22 45 R ( MMC ) ¥l A H A&
Wako 28 A, & i 27 ( VP-16 ) Iy H 3 [F Sigma 2
Al DL 4 R 5 i s A e — R S R sl 1R
Zh R . Adeno-X FIEER R H H A4S Takara

esophageal carcinoma; adenovirus; MDA-7; 11.-24; gene therapy; chemotherapy

[ Chin J Cancer Biother, 2014, 21( 3 ): 275281 |
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F1 IL-24 3k RT-PCR R4S W0 854
Tab.1 IL-24 receptors specific primers and RT-PCR conditions

Target gene

Primer sequence

Amplification conditions

IL-20R1 F:5'-TCAAACAGAACGTGGTCCCAGTG-3'
R:5"-TCCGAGATATTGAGGGTGATAAAG-3’
IL-20R2 F:5"-GCTGGTGCTCACTCACTGAAGGT-3’
R:5'-TCTGTCTGGCTGAAGGCGCTGTA-3’
IL-22R1 F:5-CCCCAGACACGGTCTACAGCAT-3'
R:5'-GGGTCAGGCCGAAGAACTCATAT-3’
GAPDH F: 5"-ACCACAGTCCATGCCATCAC-3’

R:5-TCCACCACCCTGTTGCTGTA-3’

94 °C ,30 s
62 °C,30 s,35 cycle

94 C,30 s
64 °C,30 s,35 cycle

94 C,15 s
58 °C,30 s,35 cycle

94 °C,15 s
60 °C,15 s,32 cycle
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Jei A B A B 1 A sl Ak 24 1Y B R B e S
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FACSCalibur #4740, 25 Rl Cell Quest 34 i
FFAAIT , A ZAT ] Auh B0 %) 240 B JEL S0 S 5ot e
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At E L.
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2.1 EEFEmIF A MDA-7/IL-24 %4k mRNA #)
F ik

RT-PCR il 2 Fit A £ 78 90 200 1 R0 1t 2T 24 40 i
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R ORI A BB A 4 IL-20R1 \IL-20R2
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20R2 A

TE-11  YES-5 OUMS-24

—IL-20R 1
IL-20R2
—IL-22R1

—GAPDH

1 BEEMMERE MDA-7/IL-24 /& mRNA
Fig. 1 Esophageal carcinoma expresses the
MDA-7/IL-24R mRNA
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5
i ye]
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Fig. 2 Expression of MDA-7 in Ad-MDA-7-infected

esophageal cancer cells

OUMS-24 cell

Relative viability (%)
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B3 Ad-MDA-7 SEEEMAMEANHEMEENE

Fig. 3 Cytotoxic activities of Ad-MDA-7 in esophageal carcinoma cells
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TR FH FE, B6A 25 TE-11 20 M 77 3% 22 5 38 PR A%
[(51.8 £2.6)% vs (59.5 +1.8)% .(91.5 =
2.9)% ,P <0.05 [; G 250 YES-5 41 il f7 76 %
WEREAL(62.2 £3.2)% vs (84.6 +1.4)% .
(85.1+3.5)% ,P<0.05,( K14B) ]; 5 Ad-MDA-7 .
MMC b H b 3RS 25 ) TE-11 4 A7 15 3 0
FEAR[(28.7 £0.7)% vs (43.0 £2.3)% .
(36.6+0.4)% ,P <0.05 |; B4 FHZGRT YES-5 4iljig
PRI R I AR (20.0 £0.6 )% vs (81.8 =
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HFe 0o
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P<0.05 ], 5-FU Sifihb ¥ 3 d,S # sub G, W14
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¥ P<0.05], Ad-MDA-7 F1 5-FU Bt-4 I FH ik —
AN TE-11 400819 sub G, WL HI[ 11. 0% wvs
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Fig.4 Ad-MDA-7 combined with chemotherapeutic drugs produce effective resistance to esophageal cancer cells
A: Ad-MDA-7 or Ad-LacZ 10 000 VP/cell, 5-FU 0.625 pmol/L; B: Ad-MDA-7 or Ad-LacZ 10 000 VP/cell,
CDDP 3 pmol/L; C: Ad-MDA-7 or Ad-LacZ 10 000 VP/cell, MMC 0. 625 pwmol/L;

D: Ad-MDA-7 or Ad-LacZ 10 000 VP/cell, VP-16 2.5 pumol/L

100%

75%

50%

25%

B 5 Ad-MDA-7 #( 2% )5-FU R BERERE
YR8 TE-11 MR BT
Fig.5 Cell cycle changes in Esophageal carcinoma
cell TE-11 after treatment with Ad-MDA-7 ( 10 000 VP/cell )
and/or 5-FU ( 0. 625 pmol/L )

2.6 Ad-MDA-7 5 5-FU B &4 2 5 £ % J& TE-11
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Western blotting K0 TE-11 4 g+ 5 40 fg sE 1=
A0 LA A AR OG5 T2 R 45 2R B 181 6 ).
Ad-MDA-7 HupiUye TE-11 4000 7 U8 -4 4%
F cleaved caspase-8 .-9 .-3 B ik; 5T T Akt AU
AL ABG] T IkB-o B A, 5 2R A B ) 400 O A
L, TE-11 diffiZeid 5-FU oAb B1UE 98 T2 AR G & 1
cleaved caspase-8 .-9 ¥4 F+ 151, cleaved caspase-3 %%
s Akt BERRALIE A BT 0 T IkB-o B
Ao M Ad-MDA-7 5 5-FU Bk4 1 HIF TE-11 4 ffg
F, U8 T AR G AR 1 A A K P BBk R 5-F U BH
S8, 55 40 3G B OGS dE b B T AKT

* P <0.05 vs combination

BRI LA ) TkB-ao B0 . 55— 7 1T, T2 A
() 253k 5 B0 % ] Ad-MDA-7 B A i3 2% 5, Akt
AR B2 Ak 7K - L Bl i Ad-MIDA-7 Bt g AT A1
A IkB-o I 2257

O
,;\ ,Lx")' A
g X ¢ >
S © o
Ol R
B —— == «—Caspase-8
P e e = ] «—Cleaved caspase-8
S — ————_("35p000-9
s = == ] —Cleaved caspase-9
I — «—(Caspase-3
 — "

| —Cleaved caspase-3

]

- =
—Akt
- «—Phospho-Akt(Ser473)
— .
— e — e
—GAPDH

6 Ad-MDA-7 #( g )5-FU Xf TE-11
HRE T 15 SR BRI R
Fig.6 Effects of Ad-MDA-7 and/or 5 - FU
on TE-11 cell apoptosis signal pathways
Ad-MDA-7: 10 000 VP/cell; 5-FU:10 wmol/L
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3 e
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IR A B 55 A0 9T 25 0 3K G 107 T s 7 2 1 B [ 34
NEo FFXF IL-24 Z AL AR PCR SE9IEH 486
YA b = R I8 IL-24 24K 1T 7E BT 2 40 il v 20 0
AFik. Western blotting SCHG TN T Ad-MDA-7 /&
YL bR RIS, FEAH M N P AR MDA-T B 1%
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5 P X A P 40 B 1 4 ek 4 FH A B 4615 BIIE
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I AN G AN EE VR, (5 20X 1 5 0 h 2T 4 40 it 7
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YRS 63K 1124 SZ 4R ¢, (0 =80 U1 i pL I
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AN IR NS AN T AR R
S A5 A IE 52 H 4] MDA-7 5 1A X 7E 4% 52 56 v
FHA 0 AN R B i d e 25 3R R Bon ).
FALA B 20 MDA-7 78 11 5 40 5 16 1) 1L-
24 ZARE HAREE GG e R DU TG . MDA &
I A= 2 A PR AR LTS SR B B e 44
NCEARFFE MR D ZME RS S T Hbi g
MU, 40 5 309 20 T 7%, Ad-MDA-7 JE&L 8 i 1
A G,/M BRI sub G, WA , 1 ELASHF 580
225 Ad-MDA-7 BRI A cleaved caspase-8 Fl-
9 FhE5, HA Ad-MDA-7 i 1 Z 78 F 9 16 1) 18 4 355
YU T . AN ] Ad-MDA-7 F4LyT 2y
Yy, W2 (B I P X i A0 R ™ A T B SR Y 4
M. T Ad-MDA-7 H3A LT 254 (1) 4 5 1)
MR F R, R OR 2R nfby7 259 i dEAE L (3
FEIRITAE FH 5 1 P 25 3K RE 45 2 T8 47 1 IR 9T 4K
£

Ad-MDA-7 FHOC RIS AL 2 Fh Z 45 1 5
YA SR BB A G, 15 S UR T R4 WA Y
PN g PO ALE 2 — . AT TR A R,
Ad-MDA-7 55 T cleaved caspase-3.-8.-9, Ui I &
BB ST 2 Ad-MDA-7 /- R4 f e T 3=
Baktt. 52, UG A A B 15 S, AR Akt
BEER AL 3 I AN TkB-o BYAMHILFE Ad-MDA-7 4b
JEREARGINE] . Al {55 3005 215 5 40 i JE 300 1 AR AR
I TeB-oc A, ) 23906 NF-«B 55, 75
SYNEE . XFEROP G 4 R AT B T
S AU MLHCARAE T 15 5 1™ AR 0 UL . S ARG
GRAH R, ZHT Y — 2L 5 Ad-MDA-7 251 4
Akt 5 5 8 & P K3, Pataer 25 BF 5% SIE B
Ad-MDA-7 LT Akt BB ALKV, (H2E T T
BAKUE S X SRR SR8 AT R
N, MR 20 X Ad-MDA-7 19 BRI S AR B i
p53 KA A F £, Ad-MDA-7 LA Z: 50 40 it 79
pS3 HAM A, 52 MR, Kawabe 251" BT UE
W] Ad-MDA-7 % I 8 b 988 40 ML 1 pS3 & F Ay ™
A H Ad-MDA-7 M A 3 5 ps3 LR AL
Ko IXUB(ESIE I 45 SRR — B, BB TE AN TR
AL Ad-MDA-7 J0& T AR 45538 %

AFEHE T 4 FiIT 259 5 Ad-MDA-7 BX
AN T EE AN, BAR 4 Fh ALY 25 B9V FHALHI
FEARHAFE, (5 Ad-MDA-7 B4 0 FH &R 7= 4 T 4t
JifrIeE f) B TR o — 00 7 e 09 S 4980 v iy - Ad-
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