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A Panc-1 #iJfd . 3 5] FI Al RT-PCR Il Western blot £ il TRAIL 7£ mRNA JK - J2 2 (K P 19 & ik o Fl A
MTT ¥ 00 5 40 it 38 5 1 1k Ko TRATL K& IR 25 00 8 o7 o R D it 2K 4t L 50 300 19 g 9 4 B 1 0 12 32, OF
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Antitumor effect of tumor necrosis factor-related apoptosis-inducing ligand

gene transfection mediated by adenovirus in human pancreatic carcinoma cell

TIAN Rui, QIN Ren-yi, DU Zhi-yong, XIA Wei
( Department of Pancreatic - Biliary Surgery , Tongji Hospital , Tongji Medical College , Huazhong University of
Science and Technology , Wuhan430030, China )

Abstract ; Objective  To investigate the antitumor effect of tumor necrosis factor-related apoptosis-inducing
ligand ( TRAIL) gene transfection mediated by adenovirus into human pancreatic carcinoma cell line Panc-1,
and the mechanisms involved in this effect. Methods TRAIL gene was transfected into pancreatic cancer cell
line Panc-1 by an adenovirus vector ( Ad-TRAIL) . Level of TRAIL mRNA expression was determined using
RT-PCR, and TRAIL protein synthesis was evaluated with Western blot. Cell-growth activities were
determined by MTT assay. The bystander effect was observed by co-culturing the Panc-1 cells with and
without the transfected TRAIL gene at different ratios. Apoptosis in pancreatic cancer cells was detected by
flow cytometry. Proaspase-8 and procaspase-3 proteins were determined by Western blot. Results  The
stable overexpression of TRAIL was detected in Panc-1 cells transfected by Ad-TRAIL. Ad-TRAIL
significantly inhibited cell viability of Panc-1 cells. Furthermore, co-culture of cancer cells transfected with
TRAIL resulted in the nontransfected cell inhibition by bystander effect. Moreover, the percentage of apoptotic
cells was significantly higher in the Ad-TRAIL-treatment group compared to the control groups ( P <0.01) ,
and there was a diminished amount of procaspase-8 and procaspase-3 after infection with Ad-TRAIL
transfection. Conclusions The overexpression of TRAIL gene in Panc-1 cells by Ad-TRAIL exerts a marked
antitumor effect , and the mechanisms involved in this effect may be related to proapoptosis and bystander

effect .
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T 988 I BE PR F AR 96 9 T 5 S BE 4K ( tumor necro-
sis factor - related apoptosis - inducing ligand , TRAIL ) 3
SR UR B8 N7 (TNF ) 8 & % R R L ok,
TRAIL [H H HL A 45 5 1 % 05 I 9 400 e 9 £ 00
BRI PSR R Y T A E AR 2 A
T2 AT P TRAILL fE 90 0 I8 2 K, 42 8 77 8 /D B
{9 AR 77 R TG S R MR . T L, TRAIL 54k
R AT QAN R U Nl U
KB A sz A RO 7 2 M, A S TRAIL 3% 8 75
Jiké gt 988 40 M0 Rk Panc -1 20 Jifg H % Y | I WF 5 L B0 R
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1.1 ##

N IR 9 A0 Bk Panc-1 40 i AT AR B 293 4
JiL W F ATCC ; 4 4 TRAIL 1 Big 9% 5 2k /& Ad-TRAIL
B A B A0 5 O 3 I oW B Ad-GFP il A 5236 %8
4 s DMEM , Jif 4= 1fiL 8 LA )2 0. 25 % ik 25 (B g T
GIBCO /A ] ; % i A anti-TRAIL , anti - caspase -8 Fl an-
ti - caspase -3 4§ £ 7@ BE L /K& W) F Santa Cruz /3 7] ; Anti-
B -actin HL M4, PU H I {5 20w £h ( MTT ) i1 — H 3% 3 8K
I F Sigma /4 &l ; Trizol % 7] W9 F Invitrogen 2% 7 5 Tr-
izol 3% 7 , oligo ( dt ) , ANTP, MMLV ¥ %% 5% fiff Fl Taq
DNA Z R Wi 24 W) T 3£ [& Promega 2\ H ; MY 58 1k % &
J6 (ECL) i 7] & Wy T Pierce 24 Wl 5 Annexin Vi T2 4
3K ) & W F Clontech 23w o 519 7 51 h K iE £ 4
L7/ /NES IR A
1.2 XBHE
1.2.1 i3k Panc-1 40 J% 293 4l 35 Fp T
10 % JiG 4 1 3E ) DMEM 85 3% 3, #£ 37 C,
95% M J 5% CO, Wy B R fa b B 9% o 43 48 h ATk
ity Ak A% X 40 M 1 U, I IBOR B R g0 i T sk
DL o
1.2.2 Ad-TRAIL & Ad-GFP # ¥ 3§ . % 1L & & &
mE 4R B AD-TRAIL &% Ad-GFP [y # i =
DA 2B % DURT RN I 41RO L W
500 uL, /il % 80 % il & f9 293 40 g o, T 37 C,
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5% CO, WA B35 . B85 N ML R 95% ~ 98 % 4 Jifd
RS G VAN o o & R = R R SN
Jo WO A M s S R 3 U, B WA BE L A AL
R R B0 A AL B o N 50 % 4181 KT IR R
it % (TCIDS0 ) W 2 5 75 i B o

1.2.3 S HoURmEGBRE LKHNLK
H IR Ye Ad-TRAIL) | %5 ZAA X B4 (J& e Ad-GFP)
Feas A BRZH [ A Wl R 4k 2% vh W (PBS) ] 5 W Bk 4%
A A BE FR W, JH 0. 1 mol /L PBS J§ I 2 K )5 , #%
JE& Y &7 % ( multiplicities of infection , MOL) 3 20 [ &

J A Ad-TRAIL 5 Ad-GFP, 25 (1 %} W8 41 fin A 0. 1
mol /L PBS. &Yt 2 h J5 , A %5 1L 3 i DMEM 4k 4t
SR

1.2.4 ## F - R484 K5 (RT-PCR) & nl
TRAIL 49 mRNA & & FiR % 4140 M B YL i # 72 h
Ja , A Trizol 3 7] 4l 42 & RNA | 25 3% ¥ 156 B = M
1T o JFH 3 %% 55 il F oligo (dT ) #% 37 °C 60 min,95 C
5 min Z&FPEFT cDNA B G MBS pl 35 %77 1
PEAT PCR P74 o RO 261 : 95 CZEHE S min ;95 C
305,55 °C 30s,72 °C 60s,30 P1E ;72 C %t fif
10min, SR A Z LL B-actin Jy 2 1R, PCR 7 ¥ 7
TR S WER 1. 5% BRIRHE BEIE b WK S BT %4
Y& R4 #r. TRAIL 518 551 . FiiE51 4 5 -gta cte caa
aag tgg cat t- 3’ FIF5I ¥ 5 -cca tit gtt tgt cgt tet t-
3'"(476 bp) , B-actin iF5| ¥ 5’ -gtg cgt gac att aag
gag-3' N5 ¥ 5'-cta agt cat agt ccg cct-3' (520
bp) o
1.2.5 % 9% ¢ i 3 ( Western blot ) # @] TRAIL . pro-
% 2H AN Jk
Qe 7 72 h Jo, 40 MR RO RO A 4L,
14000t/ min , 4 °C & .0> 10 min, Jf 4 F W WA R
A, BC] SDS-PAGE, #% 45 fL 30 pg b #fJ5 AT H
Vko HLUKJE H £ R T K BB R S8 b iR Uk TR BE R
i PR 2T 4 3% ( PVDF ) JIE, 5% FT WL 5 B8 3k &% 5 . ol %
¥ & 5 = PVDF I, T 5% M s W3 # & 1 5 1%, A
—PETHMAE P4 CHFIR, ZHHEF 1 h,
Z: B ECL 30 & Ul B A7 2 RO BoR 45 2R L X

caspase -8 = procaspase-3 & & #) & ik
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H 5, % BB RS0 B A0 K B T B A R R 4 e B 1R 823

LRIE R BEYE . —H0 4> W K anti-TRAIL , anti - caspase -
8 , anti - caspase-3 #Fl anti-f-actin

1.2.6 MIT k#mmdikeampsEs
Panc-1 418 LA 4L 2 x 10° A~ Br 4l A 96 FLAR , 4F
HBE 4 NREAL . HFf 24h J54% 20 MOI fit A Ad-
TRAIL 5 Ad-GFP, X 20 i A 0. 1mol/L PBS; {F H
2 h JG, I A& IMLTE ) DMEM 4k 22 85 3%, F 24,48,
72,96h &% 120h B} &, & LA 5 mg/mL MTT 20
LAk 2/ 4 hs B0, 2 B3, BALmA
THEEW R 150 pL. #2135 10 min J5EEFE 490 nm P
K, 76 ol B IR DA B E A% AL IR O B E (A
) o MMAFIER(% ) = LKA A fH/ XA AH
x 100 %

1.2.7 MIT 4% 0 FWzxp LI 20 MOIL ff§ Ad-
TRAIL J& %% Panc-1 40 i 24 h J5 , I8 2% 40 i 5 ic b
B UL B B U N M5 OR B U N MO 4R RO [ LG £
A, A L] R B e 40 M 53 9] 5 20 B Y 0%
5% ,10% ,25% ,50% ,75% F1 100% , ¥ & & M
20 LA AL 1 x 10* ANy sl A 96 LA, 1 A H A
ik 4 AL, 5 d 5, A MTT 3 & 0 40 i i 47 0%
H, MMIET- R (%) =1 - MM AFER, W4l
FET- R W 2 T 5% Y 20 i 2R, W R 55 0 AL AF
1E

1.2.8 ARX B irgmieg As-f K4
A0 MR R EE 72 h S, BC L x 10° £ U 410 B i PBA
(&2 %4135 H & B PBS ¥l ) Rk 2 K, 4
B A FITC #7iC B9 Annexin V F1 34k 75 B ( PT) ( #
PEH BT B A7), BB E 15 min . #3204
JLAX ( BD 24 ®] #y FACS Calibur ) 4 I # 1=, IE % 1%
40 M0 Annexin V52 P 44K 4 5 8 T 40 9 Annexin V 5
e PR Yy s Y5 %E 40 ] Annexin 'V FI PL 34 &5 4 . 4
T K 6 36 41 i e 45 i CellQuest %5 4 iF 47 & 4k 23 #7 .
H LI E R 3 R, R E

1.3 %itHth

A RO % 2 s %R . R SPSST1. S Hff

Te kg, P <0.05 Hait¥&E X,

2 # R

2.1 %58k IR%E Panc-1 48 fg TRAIL #J mR-
NA REBMRIZE

RT-PCR 45 R W/, SE 5 4 7E 476 bp 40 i 9L H
(2%, 25 2R X B2 S s | MR AN T 88 Akl
(B 1), Western blot 25 5 i 7 , S 56 41 7 32 kD 4b
B TRATL F§ 5 MR8 B B A9 550, 25 Bk ) B4 e
FEHMNBAAE R REEA B (B 2).
Wi W TRAIL 5 P B 2y %% ¢ 1| Panc-1 4fi Jf1
2.2 Ad-TRAIL ) % B% % %% Panc-1 {H ARV IE3E &

TRAIL £ [F # 55 W 35 fz

bWE & fF F1 B ) %€ 4, Ad-TRAIL fE JH F
Panc -1 21 il (% £7 15 2 8] & 98I, M Ad-GFP J& 3t 24
(4 Panc-1 20 Jf i1 47 06 AR Z W W m (K 3) . 78
2 WL T, 2 % Yy TRAIL ) Panc-1 26 Ji 11 L 4
HS5% ,10% ,25% ,50% ,75% &% 100% K ,5d J5
Ay 12.4% ,27.4% ,48.1% ,63.7% ,70. 8%
K 74.8% WIR G 40 ML w5 A S8 (BfE3R) o b & 5% g 2
L8 A7 A T B0 3 B9 A M A 5 4 L OF H 40 A T
= IR A O S 1 i N A O
AE B TRAIL J [F] 1y 55 W &% g i 7% 4B

Mtk  TRAIL Jk D5 %% G b e i 9 40 M Panc-1 1 55 W 25 hif
TR A P e on i YiasET %
i 55 A9 ( % ) (%)
0 1.119 +0.074 0
5 0.980 +0.075 12. 4
10 0.812 +£0.056 27.4
25 0.581 +0.341 48.1
50 0.406 +0.021 63.7
75 0.326 +£0.016 70.8
100 0.282 +0.013 74.8
2.3 TRAIL & [F i) % 3 3} i% Bf 5 Panc-1 £4 1 )

T WY Mg

it 2 20 B AR 25 L W A AT R R 4 b O T A
JE P o b AR AR R (K 4) o FAb T R
S50 2 TR MR RS A0 M T A8 (30.0% £2.1 % ) B H
TS AR B (3.8% +0.5% ) Fias 1 X f4H
(3.3% £0.4% ) (P <0.01), JgW4HZIE T E
(P >0.05), SCE 2 caspase & [ il 1Y i 1K T
3\ procaspase -8 FI procaspase-3 & [ 4 EJ i W] {5 9 55
(&1 2), 35X 0 40 & A2 08 12 | caspase 5 H B & 42 57
DI R . R W] Ad-TRAIL BE 2 2% £2 w5 I I o
20 g Panc-1 f I =%,
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1 Ad-TRAIL J& 4t PANC-1 J5 TRAIL B2 Ad-TRAIL Jg&Z Panc-1 J5 TRAIL, pro- 3 AL S B AETE R
mRNA [ 335 caspase-8 Fll procaspase-3 %5 H il 15
4 KA Panc-1 YR T-HR
3 it i H B, TRATL A9 fif 96 2% 473 280 02 85 TA O 55 TRAIL

TRAIL & [HJ& — Ff 1T 8 0% 8 1, H C oK o 19 A
A X5 TNF 52 16 (1 At i 53 B A 8 1 [m) 5 4 JF
fiE B V) 0 B AT R A9 TRAIL 35 2% A BeUY L H AT,
TRAIL & & A 5 F 2 4K, 4 Bl J& € 1= % 1& ( DR4
Al DR5 ) |5 9 3 & ( DeR1 1 DeR2) Fl ] % M 2 &
OPGLe) , T % k£ % 3k T I 40 i, TRAIL &5
255 JG R Vs S A0 M R T s g A2 AR E R G TR
WML, B T LB = M B, AREAE B E T E Y,
TRAIL 5 2 25 & AN 68175 5 40 L 98 1= 5 7 %5 #£ OPG |
R 3 5 15 56 T A% 4 T 4 P 45 & TRAIL 11 FHL It TRAIL
Femm el

TRAIL [R5 A7 R 5 1 T 9 A% 5 %80 0 Ak 9 3
HOVE AR A AT RE R L R S M R SE Ml R A MY
BB BB 25 o (R 2, B 4L AT ¥ PR TRAIL B9 R
T PR B B AR R TR L AR S g v
BTrRwmsRR RS, Rk H L BEA L
APEGAE %A E s R YL RE R LR R A R R K
Poai, HEr & B &L G 97 G sw B Bk 2
—[451 K 5285 RT-PCR Fl Western blot 45 5 @ 7% it
99 A Y 2 IR A% Y B i TRAIL 7E Panc-1 28 Hfi
FaE Mo 0k, HOMTT 45 R Ad-TRAIL f8 & %
31045 Jif 95 200 T 1 A K

FEME T AT AR R e T, A
WFoEl7) W, TRAIL %5 S 9 08 1 2 38 3 38 12 52 1K il
A3 0. TRAIL 5 M %€ 1- 4% & ( DR4 1 DR5) [
454 e ik & FE 1215 315 5 B & 1K ( death - inducing sig-
nal complex , DISC ) Jf 5  caspase-8 [ & {b , J& %
P3G A T UiF WAL R R E B > T caspase-3 Fll
caspase -7 i Jii 2 9L Bk [ 1, A W b A% 33 R ik K 0 1
55, AT 51 & % TRAIL M08 0 40 i & A= K &L 1Rk
SE ORI N o 5 I = W ) U NI A 2
I 5 1 TRAIL % G G 42 #F 92 AR o 4 JfL 04 T, JF 2 3%
procaspase -8 Fll procaspase-3 H [ 1Y 5Y U] 15 . X 4k
25 B 5 Satoh 2510 B4R B — B, S5 % 6 FI ] caspase
WA ) R 2VAD -fmk S 25 b B0 ) AT ME TRAIL
7 98 B 96 4 B0 v S o R T4 Y NS — O T IE
SC7 TRAIL 75 3 () 8 1- & il i caspase & 3 8 5 15

T

TE 5% PR TR 10 2 IR T B 58 R kB, R T RE RS H
1 5 R A BT A7 8 Al ML, DR G, 5 UL S0 Y A D
FEml o 2 RUAE 55 WL Y AF AR O A RE B 3
R OCR HE RN SR A M R R 1 . AR
P&, T e 20 M0 W] B G A 55 UL AR 0 ) R e g
MR AR, SR R e T
WL AK L 1A AL T RT RE R AR I Y 7 R A il A
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WG, 4. B 3R 30 B T AE % B T 5 AR 0 0 TR 4 B 0 1R R 825

P e 11 4 B % e B B 5 A0 )
s gl

, B3 o R ER AR M A S R G B I

W20 A AR Sz o TRAIL fE S — Fb 1T BUBE & 1,

55 0 40 N AT RE o B Y
B N N T O A o N

20 i 1 B % Y TRAIL
45 G Ay

S, AT RE JE A % U AR e ™ A T I TRAILL AR T T
R e T 40 i P A 3

A ST R, Ad-TRAIL Xt i iR 8 Panc-1 41 g B

A W21 BT R AR T, L T RE S e 0 T AN o5 UL
RO A K o

& % 3k
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