HRE P A IR 2% hup: //www. biother. org
Chin J Cancer Biother, Dec. 2009, Vol. 16, No. 6 - 577 -

DOI: 10.3872/j. issn. 1007-385X. 2009. 06. 005 o SEARAET .
TR BE TRAIL EHRB SN AMEARBTCHNFESER

L't E B4 R, B AM, X5 E K A Leif G. Salford®, 2K AFEAKFE WE
FMEE ARER P8 £ E, L F M 213003 ; 2. The Rausing Laboratory, Lund University, SE-22184 Lund,
Sweden )

[# Z=]1 HY: WEEL TRAIL 355 #( AdS-TRAIL & AdSF35-TRAIL )% A 3 /1N 4 Ml fifi % ( nonsmall-cell lung cancer,
NSCLC ) JB0F 15 35 40 M0 A0 40 B A £ 0 136 SV L 4 W A Ad-TRAIL FH T i 2L VAP IO . 716 R T = 4t B AR A
TR AN 2R AS49 2793 .QGS6 Al NCI-H520 K 10 il J5ACHE Mg 4L f CAR 1 CDA6 Y IK/KF 5 40l L AdS-TRAIL &
Ad5F35-TRAIL T ZH B #5445 MOI 10 F1 50 JBegs bR 4,48 h 5 Annexin V-FITC XUFR s U 2 4 i ARG 0 40 it ) S 4108 120
45 : A549 7793 .QG56 Fil NCI-H520 4 BRITEANHL T, CD46 HIZ35 W] B %5 T CAR #3k . 7793 .QG56 4% AdS-TRAIL #0
Ad5F35-TRAIL BYFEH &MUk, MOI = 10 B 5 F T34 (11,76 2. 10 )% (15.96 +2. 89 )% F1( 6. 05 + 1.58 )% .
(10.11 £1.26 )% , BFHE TXFIELA] (2.33 £0.37 )% F1( 5.95 £1.89 )% ,P <0. 05 ]; MOI =50 JE&YL i NCI-H520 £ i i 1~
AN 12.89 £3.2 )% F1(9.08 +1.35)% , GXFHRLH( 7. 04 £2.17 )% M 2= 5 TS i35 (P > 0. 05 ); Ad5-TRAIL #I
AdSF35-TRAIL ¥R AEE S AS49 A0 T, 10 B JEACHIE 40 CD46 FiA W IH B4 CAR 5 ; AdS-TRAIL 5] Ad5F35-TRAIL /&
YIS B AR IR 40 HAS T B JH T 5 5 AdS-TRAIL # ks, AdSF35-TRAIL 5 S A0 A T- 3 5 &, 4518 : WifP TRAIL & 41 s
BT AR /NIt e 4N I Y TR T AR, AdSF3S-TRAIL M/E IR T AdS-TRAIL, 535 & T4k /N M i des (14 3 PRI T o

[ R8I ] AE/NAMARATE ; R SR AE IR F 32 AR PR T8 A s B 2 5 TR T2 s AT 5% 47 BRI 22 32 74 CAR );;CD46

[ FEHZES ] R734.2; R730.54 [ CHdrERD ] A [ XEHE ] 1007-385X( 2009 )06-0577-06

CAR- or CD46-dependent TRAIL-adenoviral vector induced apoptosis in lung
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[ Abstract ] Objective:To observe the effects of recombinant adenovirus TRAIL ( Ad5-TRAIL & Ad5F35-TRAIL ) on
apoptosis of non-small cell lung ( NSCLC ) cells, so as to assess the value of Ad-TRAIL in gene therapy of NSCLC. Meth-
ods: CAR and CD46 expression levels in lung cancer cell lines ( A549, Z793, QG56 and NCI-H520 ) and the primary
lung cancer cells from samples of 10 NSCLC patients were assayed by flow cytometry analysis. The lung cancer cell lines
and primary lung cancer cells were infected with AdS-TRAIL & Ad5F35-TRAIL adenoviral vectors at MOI 10 or 50, re-
spectively ; the percentage of apoptosis cells labeled by Annexin V-FITC in different cells were measured by flow cytometry
48 h after transfection. Results: The expression of CD46 were higher than that of CAR in all the lung cancer lines
( A549, 7793, QG56 and NCI-H520 ) and the primary lung cancer cells. Significant apoptosis was observed in Z793 and
QG356 cells transfected with Ad5-TRAIL or Ad5F35-TRAIL at MOI 10, with the apoptosis rate being ( 1.76 +2.10 )%
( Ad5-TRAIL ), ( 15.96 +2.89 )% ( Ad5F35-TRAIL )and ( 6. 05 % 1. 58 )% ( Ad5-TRAIL ), ( 10. 11 = 1. 26 )%
( Ad5F35-TRAIL ), respectively, compared to no adenovirus-transfected cells ( [2.33+0.37 ]% and[5.95 +1.89 1%,
respectively, P <0.05 ). Less than 10% of apoptosis cells were detected in NCI-H520 cells transfected with Ad5- or
Ad5F35-TRAIL at MOI 50 ([ 12.89 £3.2 1% for Ad5-TRAIL and [ 9.08 +1.35 ]% for Ad5F35-TRAIL, respectively )
compared to no adenovirus-transfected cells ([ 7.04 +2.17 1% , P >0.05 ). Moreover, apoptosis induced by Ad5- or
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Ad5F35-TRAIL transfection in A549 cells was not detected both at MOI 10 and 50. About half of the primary lung cancer
cells from 10 patients induced apoptosis after transfected with Ad5-TRAIL or Ad5SF35-TRAIL vector. A higher percentage

of apoptotic cells were found in Ad5F35-TRAIL group than those in Ad5-TRAIL and control groups. Conclusion: AdS-
TRAIL can induce apoptosis of NSCLC cells in vitro, and AdSF35-TRAIL is more potent than Ad5-TRAIL, so AdSF35-

TRAIL is more suitable for gene therapy of NSCLC.
[ Key words ]
receptor{ CAR ); CD46; non-small cell lung cancer

iR SRR IE P BOE T RN 2 — o B i
PR A R SRS THIL B A s A 5 i g 2
LR T S X i 2R AT AT A BuR AR
F TNF Z KM 08 1235 S ECAR( TNF recepter-
related apoptosis inducing ligand, TRAIL ) fE %% 5 P4
U e 200 L O T, 0 TE R 2 2 A0 TSR L PRt
TRAIL 45 (4 40 L 08 T3 Ay 2 75 5 e 240 e )
( FEAR R AR 2 R 4 B Rt T4 TRAIL
B A RFEEE , HAAK B B, 0038 5 e 2 0
20 0 e 28 G, A A e o 20 4R TR SR Tk R UK
TRATL J3JG 5 2 6 fiti 88 £ 47 2 P36 77 1) BLAE D7
PRI ERTXT TRAIL 20 IR 3 195 S M T
RN B B e B AR 22 8] 1Y OC R 3B oK ILAR 22 41
T X AR R B RVA T H AR T T RGN I A
TEAR Z2 AR, D9 S A TS i L4 AdS A1 AdSF35
51 TRAIL 75 5 A E /N B il 5 ( nonsmall-cell
lung cancer, NSCLC AU AP T-VERT , #8147 TRAIL
VIR TR S5 B 3 2 AR SRR K RYSE R, B
BV TRAIL J5 B X il 968 S PRLVA 7 0997 850 K
e PR A IS iS4 A (5 A0 SE BB

1 #REFEE

1.1 EZEkHH

RPMI 1640 35521 A6 4 10035 3 5910 52 [ Gib-
co > H) 1 Hyclone 23 7 77 iy, e . DNA [if | 25 B 5t
T il B i It IV ) 1 52 1) Sigma 28 W) o i 64 9 200 it
FR( QGS56 NCI-H520 ) FiIifi fig 48 4 M AR ( A549 . Z793 )
W H R B A0 B A Y E IS T A .
fief Jifi s A A ok 1 R Be i R TR UIBRZA L. T A
BE AL RANE A A PR 22 5 s, R A
HEEZITIMRTF AR SR E 1. 4
i TRAIL 5 A i) 55 20 B 5 8 AdS-TRAIL (i B2 2H
1.05 x 10" pfu/ml ) F1 AdSF5-TRAIL ( Ji%J¥ 6. 3 x
10° pfu/ml )2 — 2208 KA 7 AR AR B2 B s 7
HEPIGYT L0 % B K AR5k, PE frid it
CAR M4t CD46 P [ [R] 78 %6} B 4351y 52 [ Santa

TNF recepter-related apoptosis inducing ligand ( TRAIL ); adenovirus; apoptosis; coxsackie adenovirus

[ Chin J Cancer Biother, 2009, 16( 6 ): 577-582 ]

Cruz 2\ B Fl Ebioscience 22 575 i, BAPT A EGFRv III
BT REDTAR R o E AL Y bR B S BT R 1eG 1
W) [ 48 2 305387 2> 7)( Maxim Ltd. ) Annexin V-FITC
A TR & £ [ Bipec Biopharma 23 B 77 i
TR & BD AR ), 9G] E A B A
Olympus A F] ), CO, #57246( 32 Thermo A ] ).
1.2 AR M6 5 B Fo BRI R

JE AR /N s e o A ok 11 BB i SRR AR
K240, AR HE Walters FII Duchesne' >0/ J7 il g6 153
F AR B Jili Jes 4 2057 BB T 0 o A SR AT TR
W IEUEE VAR )85 85K, F 37 °C UL DNA fif§( 0.2
mg/ml ) 17 B 5 FR (0. 1 mg/ml ) FEE LA 1. 0
mg/ml )43 HH AL 30 min, 33 200 20 A0 5 45 2020 g
B, A 10% B4 107 B9 RPMI 1640 1557 58385 Uk
2 5 EHTRVE, R T 12 FLEE SRR, LA 20%
FBS ] RPMI 1640 $55:5( & 100 U/ml 75 5 2 Al
100 U/ml 8685 R ) AL
1.3 o9& 40 2040 52 ok A ] 3F /) 4w B A O 40 4R P
EGFRv I % &£

ST 43 185 1 S AR i 240 R P 1T e A LA I A
VAN, S T RS TR % 20 B A 0 R AR A T 4
g EGFRv I AYF%ik . EGFRv T2 EGFR JE [ ) —
FhIEARR , B i A& B0 HASUAE e 240 M v 23, F i
WA 50% ~70% (B R \40% BOFLIR
Jiei \42% W AE/ N AL g AN 60% B4 EGFRv I
ik, AT EGFRy I by — i 4 5 o 74 40 A 11
BRI . AR RS I Al A0 R A N (1 ~
5) x 10°/ml, 800 T4 7 ik 22 SR 24 1R 75 3% 7 1)
12 FLANREE TR b, & An e R, B 3 4500 5 R
FRIEFRARIR] . 540 M 35 80% B4 IF BRI 40 i IE A
PBS &Vt 2 5 40 o/L ZRHEEE R EE 15 min,
Envision W # %% M EGFRv I ik, BUCH 40 i e
A, 4 mm A BBt A EGFRv T # v % $t 14
(1:5 000 ) AR i A ALY B b i A S bt B TG 37
CIHFE 5, DAB W0, SR AKE & 4, M e 3 1,
BE TS, BT B A AR A —$T R AR R B



RS

SR TRAIL T2 I 2 A8 L 076 579

Pio EGFRvIT ik ABIMEC-) 55 BHMEC + ) FH %
() A PP H )FER .
1.4 R fm B A A R 20 i CAR A= CD46 89
F kKT

X 8 AE R U it 4 9 4 AR QG56 \NCI-H520 )
il B 98 240 MO iR ( AS49 . 2793 ) Bz JEAR B 5 fil 48 40 it
0.25% REFHH AL J5 B0 I 4R, ¥ PBS Tk 2 Ik,
AN E N 1 x 10°/ml, & T 100 wl 28 il i,
TEAN LR A PE #RiCHT CAR 3§ CD46 Hiifid
i RRIRA)E 4 CHEANIFE 15 min, FiX40HEAK:
W R e 40 He b CAR F1 CD46 3Rk K-,
1.5 #“X @A wn TRAIL & 28 % % 74 3 R B il
& om R 58 T 69 VE A

X 50 A il % 6 440 AR QG56 .\ NCI-H520 )
JIr 9 40 B R ( AS49 2793 ) Ko LA 1% 37 M Jea 40 g
0.25% REFH LI B0 U R, LA 10% FCS ) RP-
MI 1640 15573 A% N (1 ~5) x 10°/ml,
AT 6 FLAH, 1 ml/fL, B T 37 C 5% CO, A
B35 24 h 5, W3 b b RPMI 1640 58458535 5L,
ATCIMIE 1640 532 5E 1 ml, [N ATC L35 35 55 5
F& Ad5-TRAIL F1 Ad5F35-TRAIL /S [R]% 95 75
W, A MOT 4 10 F01 50 Ry e B s L 4 e . X AR
ARG B, A SER R B R B . S S
2 h H & 5% 175 B9 RPMI 1640 B35 3,1 ml/4L,
T37 C 5% CO, M. JNeEYL )5 48 h i1k . &
ORI, 100wl 22 vp i FT 0 , AL ER 43
SIA PL K FITC, ZE R EE AL BEF 15 min J5 40
TSRS R T~ 40 4R
1.6 %itzan

Frig g s LA v + s B X Kos, £0d 20 Hr ok
SPSS13. 0 {4, 52 56 2 1] L 5 R H B IR R O 2
Mr, SEg A S0 RAZH R FL R ¢ K2, P < 0.05
ERAGIEE L,

2 & B

2.1 JRARIED Bt E e EGFRv I 49 £k

JIT 53 5 1 D A s 200 B PR T B A L 1 2
LN, S T IESE TR S 20 A A A R AR R T 4
e EGFRvII Y521k . EGFRv I /& EGFR & [ i) —
FhIEARR , B i A& 0 HAAE i 2 240 M v 23k, P i
494 50% ~70% BT \40% 1 FLARIE |
429 (AR /N1 B fili g5 1 60% 14 9 A EGFRv 1T 32
ik, IR AT EGFRv AR Ay — i 5 2 i Jgg 240 Jd %)
SRR RIS SR LB, 10 1l R 4 SR A
H1 6 4] EGFRy I #35 BHPEC B 1),

2.2 Btk CAR A= CD46 ) &k KF

ZERNEL 2 s 4 BRI 20 AR AT CD46 1=
IR 99.08% ~99.70% )ik, HHXTT CD46 i
ik, CAR 19 3R IE KT8, 5 2 ok il 65 56 448 P
( QG56 F1 NCI-H520 ) ) CAR K ik ( 84. 97%,
85. 24% )7KF- ] dub % i i 9 400 MU A549 i 2793 )
(25.08% ,35.45% )&

" . - !
l.! : ey '_’ i LY ; I’
A (W
. *'_.._.__L;'. ._' t" A _‘I f
B T - . i o I
. . A i L) f « 0B

1 B ALRNFEEGNRKHE
A EGRFVIIAIRIA( x200 )
Fig. 1 Expression of EGRFVIII protein in primary lung cancer
cells as detected by immunohistochemical staining ( x 200 )
A: Control; B: EGFRvII
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Fig. 2 CAR and CD46 expressions in lung cancer cell lines
A 444 £ (AL Wil B-HA21)
fal3-TRA 2] 18- 1 H N i1 HA 431 IR hae- LY AASE 15 I AT AdSF15- TR
e J ! = ™ I |
| = -
[ (LA | = = = & AN - |
i i pi- |
’ - . Sl -
Wnaiwdtt nnoxin ¥

3 Ad5-TRAIL 1 Ad5F35-TRAIL X fifE 4 B ik T 0% SAE A
Fig. 3 Effects of Ad5-TRAIL and Ad5F35-TRAIL on apoptosis of lung cancer cell lines
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Tab.1 Expressions of CAR and CD46 in primary lung
adenocarcinoma cells and apoptosis inducing effects
of Ad5-TRAIL and Ad5F35-TRAIL

Apoptotic rate ( % )

Patient CAR  CD46
No. (%) (%)

Ad5-TRAIL Ad5F35-TRAIL

Control
MOI 10 MOI 50 MOI 10 MOI 50

P1 9.62 62.19 2.94 6.13  6.65 10.51 22.67
7.54 17.02 19.5 34.31 49.5
P2 3.73 84.49 1.53 11.75 11.20 10.58 16.42
6.53  21.54 24.14 26.52 46.31
P3 10.05 99.12  1.28 4.74  4.59 8.13  8.98
5.84  11.62 12.91 15.01 17.51
P4 19.35 99.78  7.34 9.68 13.15 12.45 14.96
7.66 11.81 14.93 14.27 17.56
P5 6.21 98.36 7.51 1.93  5.62 5.68 7.34
7.83 10.68 10.46 19.49 24.47
P6 29.83 99.87 5.90 4.68 5.45 6.89 7.90
9.19 8.04 9.65 13.76  12.7
P7 20.45 99.51 9.25 4.85 5.32 4.81 4.50
10.54 5.21 5.85 5.01  4.98
P8 17.78 98.52 4.84 2.25 1.84 2.79  2.58
14.01 6.3 5.74 7.14  7.19
PO 17.31 99.87 0.90 1.50 1.16 1.31  1.39
2.77 4.28 5.44 4.19 4.92
P10 10.24 99.74  4.26 1.29 2.73 1.87 3.61
9.37 4.01 8.99 5.76  11.71
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Fig. 4 Effects of Ad5-TRAIL and AdSF35-TRAIL

on apoptosis of primary lung cancer cells
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