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TRAIL E E& GBS M EZX KA EHAMEK RKO /EHNH R

A, Rl e, HEM B OE(L I RKFEFEMBRR X ERGKESHFRA, M
310016; 2. T K FEFHEMEMT AR, M 310006 )

[ E] B Wi MHERSE R F( tumor necrsis factor, TNF )AH 3¢ # # T= 175 T Bt /&( TNF-related apoptosis-inducing ligand,
TRAIL BRI A PR f5 , 0 T AKX m 4 ik RKO FEFGTTMSE It . ik HEAMRHEEMAC AN 20 TRAIL 3
AT KAtk RKO, IFBEAIGH m A BT & Z DhRIVE T . dat MTT bk 53 R4 iU o 40 Hoxt RKO 4ii i 78
B, T LA RT-PCR K IMIBE4 B 25 5 TRAIL JER AR IEK . B8R R E AT RKO 4 i A KA S e ikl Ve
FEF 4 d 124 11. 9% , {H A RKO 40 i 59 94 73 TRAIL % RKO 41 g i A K30 ) 28 K 8 135 5 R0 514 50. 1% I
19.8% . BRABIEEZR , TRAIL X RKO 4HHIER A2 IR A TR 4 B35 885 /E 1, 20 513k 60.3% B 49.0% , RT-PCR
SR RIA BT 2 5, TRATL BN A FAIE AR, 4518 TRAIL S84 RUNH RKO A& AR E R 5, HXT RKO /Y
AR VR SR T35 S0 P O i, BT 3R Sl e 1 i TRAIL JE PR (R 1k S PRI .
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Activity of TRAIL Gene Modification Combined with DOX on Human Colon
Cancer Cell Line RKO

HE Chao' , LIANG Jian-hua®, HU Xiao—tongl , Lao Wei—fengl , Chen Pingl( 1. Clinical Research Institute of Sir
Run Run Shaw Hospital , Zhejiang University , Hangzhou 310016, China; 2. Graduate Student of Medical Col-
lege, Zhejiang University, Hangzhou 310016, China )

[ Abstract ] Objective: To evaluate the gene therapeutic efficiency of TRAIL combined with DOX on human colon canc-
er cell line RKO. Methods: Human colon cancer cell line RKO was transfected with adenovirus-mediated TRAIL gene
Ad/GT-TRAIL and TRAIL/DOX combination. Cell growth and apoptosis were measured by MTT method and flow cytome-
try. TRAIL gene expression before and after combination with DOX was measured by RT-PCR. Results: The cell line
RKO was slightly suppressed by mediate adenovirus and significantly suppressed by TRAIL gene. The suppression percent-
ages were 11.9% and 50. 1% respectively. Combined with DOX, the suppression and the apoptosis of cell line RKO
could be significantly enhanced by TRAIL gene. The suppression and the apoptic percentage reached 60.3% and 49.0%
respectively. RT-PCR showed the expression of TRAIL gene was not enhanced in the RKO cells exposed to the DOX/
TRAIL combination. Conclusion: TRAIL gene was able to induce apoptosis and suppress the growth of human colon canc-
er cell line RKO. Combined with DOX, the suppression and apoptosis could be significantly enhanced. But this result
came out not by increasing the expression of TRAIL gene.
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Fas/Apo-1 HC WSS UL, O SRS I T BV S IR AE 10" [ppammg ] o C1959-), 9, WRTHRDA, b S0,
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A IR S AR AE T, e B b 75 S R U 1 44 A A
FEARANM A A PR T, O A S S — T 2e 4 (4 g 1)
il ARV S BT RABIE S Tk (Bl —
LRI S N R A HB 43 I 9 A B X TRAIL 5 5 09 98 T 4
FAFFAS SO R A 35 43 4 97 25 W0 ) R 38 n b
TRAIL BBUSIE 7. Syt FeAT T4 T TRAIL JE R 4%
Je KM A M vk RKO Ji HX 40 i bk 2B KR K g 1o 3%
RZ I, TG kT 25 PR 25 DOX ), WLERHK A5 v
B RE LR E RS A e, IR RSN S
TRAIL & KA1 57 259 ) 85 2236 97 KW 9 A I IR A
AT TR

1 HE5HE

1.1 EZH R AR S 25

NG B 2K Ad/GT-TRAIL, Ad/GT-LacZ( ¥4 %
HEEE LA, 7= 9 2 2 ZU 0 1 8 ), Ad/GT-Bax K& Ad/
PGK-GV 135 [E M. D. Anderson JE 1.0 77 B B 247
BB AR A TRAIL, Bax FIZHE LacZ L. B
R CHTTLIE 25 B A BR 23 A L 4145020701 ).
1.2 #frk

NI 20 bR 293 S A 28 OA7, N K i 240 Lk
RKO byt K= 27 Bt b g Fr 4 1t
1.3 {Xasik#

A 5% 57 46 ( Heraeus, HERA cell ); 18] B o f 55
( Leica, MPS 30 ); fif 7 # 3 25 .0 #L( Heraeus, Biofuge
stratos ) ; it 7o 40 2 /% ( Beckman-Coulter, EPICS XL ); [
SHBEFPAS I AL ( Bio-Rad, Model 550 ); 28R WG 436
FeEEAY( HP,8653 ); PCR 1%( Perkin Elmer, PE4800 ); B¢
JiE A2 AX( BIO-RAD ).
1.4 FEXH]

X-gal , TRIZOL ( ¥4 T.), TRAIL |, Fi#514)
( AT H ), ANNEXIN V-PI #1775 £( CALT-
AG ),MTT( Amresco ), Taq [if§, BIRHE , 306 % S, RNA
BRI, DMSO, 25 mmol/L Mg™ ", JBS 25 141 i , i 4= 1M
# ,pUC Mix Marker( Promega ), 7% £, %€( Sangon ), RPMI-
1640 3557 Gibeol )
1.5 s HE R B i

VR 4 Jf AR 293 J2 Bk [ 720 it o 3 430 14 40 38 2
Jitl, L PRMI-1640 5 485 5 H G 57, ALK 2 60% ~
70% s B 87 6 14 15 55 5, 4% MOI( multiplicity of infec-
tion ){H 100 43 5l Il A 25 T 20 B 5 % Ad/GT-TRAIL,
Ad/GT-LacZ,Ad/GT- Bax }2 Ad/PGK-GV,, 4k 4% 55 3¢
WEECK 21 293 4 i B 43 Wt 7% BT, 43 5310 e 6 440
A TR 3 ~5 BT USRI 58 A R A% ,4°C, 5 000
r/min B0 20 min, WOHE B, A 0.22 wm SRR 8

BB , 20 COEREAYAE 260 nm ABI OD f, Ay =1 x 10
AN T MURL ml # B R, - T0°C IR
1.6 i e r N e

RKO 4 1 x 10° 450 T 24 FLH,24 h J5 5351 LA
MOI =200, 500, 1000, 2 000, 5000, 10 000 JIA Ad/
GT-LacZ J Ad/PGK-GV , #5 2H1% 3 P47 4L, 1EH 24
h J&, X-gal et 24 h SREEER
1.7 BAlaE 2R 1) i i

F 96 LR FIA 5 x 10°4/FLE RKO 4iJf1,24 h
JE B 0.01, 0.05, 0.3, 1.5 wg/ml AR EE R
B2, W 4 A PATHL. Al PRI A5 1,2,3,
4 d )L MTT 300 45 20 20 i i A %
1.8 2% 2H 5241 s 7 2 B85 3R 6T RKO 4 it A K g
M) ) 3000

K196 LA, B LA 5 x 10° 4> RKO 41 i1, 4540
W4 AL, 24 h J5 % MOT =2 000 J2%4e 45 41 Bif %
B, BUMA BT R R AWK 0.01 pg/ml, 7350 TR
] 1,2,3,4 d )L MTT 52300 4% 25 20 i A 20 1 36
HHE 3K,
1.9 RKO 4 i T2 A4 kil

SKHH 6 FLAR, A FLEEFP 5 x 10* 4~ RKO 41,24 h
JEIA MOIL =2 000 A4 2H i 28 2 0. 01 pg/ml AR
R, A6 AT, /EH S dJ5, PLEKS Annex-
in VG tr, 3 20 A SRS 0 B O T %
1.10  RT-PCR Kl TRAIL 3[R i ik

50 ml 4IRS SR, S A M 2 29 5 80% B,
Y Ad/GT-TRAIL + Ad/PGK-GV,, F % % +
Ad/GT-TRAIL + Ad/PGK-GV,, Ad/GT-LacZ + Ad/
PGK-GV ¢, k225557 24 ho JH 0. 25% JHE T TH 1k 41 i
PBS #¥E,2 000 #4850 5 min 2 WK, WAL, H L
RT-PCR, 1% & 3ik( 100V ), FHEERE AR ZE
KGR
111 SEito#r

K HI SPSS10. 0 Geit- A, A S AR AS 1Y) ¢ K 56

2 & R

2.1 R RE Y R

25T R 5 AT B Y 208 5 x 109 BEIURL/ ml
2.2 U N R i 2

MTT 75 RKO 7E 45 AN [7] %) B 25 2 9 B T A A=
K B 1), Mp&EREE R 0.01 pg/ml A,
RKO 4 iy A= KAl /N T 25%
2.3 MRIREEMRE QLR

X-gal Y44 575 24 MOI =2 000 i ,100% () RKO 4
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2.4 RKO #ifafesd TR RZEH TN
Ad/GT-TRAIL ., Ad/GT-Bax Bt & Ad/PGK-GV,, J&&
e RKO J& , T4 2 K5 2 i 1 P40 A 25 5], 58
S S A R A B R . KA TR RS, LR
AT W] . T Ad/GT-LacZ B4 Ad/PGK-GV 5%,
i 2% B R R, R B ARl I 2 ).
2.5 RKO #fire &4 N Z/EH T g K%
MTT A6 41 i A= 4K 38 L PBS 4 S 25 1 4 BR, 4%
HAERKRMMCFR ), HPPER LacZ 415 PBS 41
WA G253 P<0.01 ), PiIA 5 R MW LacZ
FE PR R FE X RKO 41 i A K 35 kil /8 L (RLPE
55 3 ik TRAIL H5 LacZ 4H , Bax 2H5 LacZ
20 J¢ TRAIL 415 Bax 41, B A4 RKO 4 iy A= 4 R 3
Bgit2z5(P<0.01),fijg—HILG 25 P>
0.05 ), PEIAFk TRAIL & Bax 3£ [H 5, RKO 4 il 2= K
ZENE R BRI, R R SR RN
LacZ #H , TRAIL 2 5B %: & fin TRAIL 41, Bax 21 5 fi %
Z N Bax 2H % B85 00 TRAIL 5 B %5 200 Bax 26, H:
o TRAIL 5 F25 Z /i TRAIL 464 452222 (0. 01 <

P<0.05), HAKAMEHNH LG #BXCP >
0.05 ). #&7r i H BT 55 3 J5 , B £ =5 TRAIL 2 A Xf
RKO 2 M AR 9 25 KA i VR L i A BE RS 3% Bax JE PRI X
RKO 4 b i A= KA il /E H o

E1 RKO EEMARKMMERIRE THEKHMLE
Fig. 1 The growth curve of RKO cell line after treated
by different concentration of DOX

B2 RKO #fa7 TRAIL & TRAIL + DOX fEA THIFZ x 100
Fig.2 The appearance of RKO cell line after treated by TRAIL and TRAIL + DOX x100
A': Normal RKO cell; B: RKO cell transfected with adenovirus-mediated TRAIL gene;
C: RKO cell transfected with adenovirus-mediated TRAIL gene added with DOX

2.6 TRAIL J& A 7E R 8 2R AE H T 355 RKO 41 g i
T-AEH

FA M2 PBS B8 K | LacZ, TRAIL, Bax, i &
% + LacZ, P % + TRAIL, %5 % + Bax, fE/H 4 d )7,
Tt 2 A S 5 2 240 B F O T e n( 3R 2) R, Horh
PBS 5[ £ 4 ,PBS 5 LacZ + GV, M I, I T-F L
G2 P >0.05 ), Ut B AE BL IR B T A BT 8 25 K4
LacZ & [H A 9% 7 JC B W 09175 % RKO 40 T-1E .
I3 M HEE LacZ 415 TRAIL 41, LacZ 5 Bax £ J% TRAIL
5 Bax H, WA G251 P <0.01 ), $#&/8 TRAIL
F1 Bax EP X RKO 40 fd ¥ A W1 2 19355 3 0 T2/ .
H Bax B/EFHEHE T TRAIL, FCAP R R 58 £ +
LacZ #H, TRAIL 5P 8 & + TRAIL 41, 3428 B i it#

Z5(0.01 <P <0.05,P <0.01 ). 7 h AR E 1Y
U5 &5, BEME P LacZ K TRAIL JE£ K X% RKO 40 it (1
PTAEH . HHE Bax 41 58 % + Bax 41, KW #
JETXG 2R P >0.05), Y5 R £ A REIR &
Bax JE[H1% S5 RKO 4L i T-1E . Bi%E 2 + TRAIL
H5PIE R + Bax A8 4112251 0.01 <P <0.05 ).
VeI ZE M 25 2 19 B T, TRAIL %5 RKO 20 i i 3 7=
Ve ZE B B 58 T Bax.
2.7 TRAIL BN IR 45 1

W 1% 3 ). RT-PCR 7= ¥ & i HL Uk i 75 Ad/GT-
TRAIL + Ad/PGK-GV S HBX A B 55 IR YL J5 ¥ 7T 78
413 bp B EIFEF RS o (RIS B8 2 5 10 500 IF
ENEA I EAEN
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1 RKO HfRESATHEERIER 4 d GHKEINBIZE
Tab.1 The growth suppression rate of RKO cell line after

treated by DOX and mediating adenoviruses for 4 days

Groups Suppression rate( x £s)
PBS 0%
DOX 20.8% + 3.0%
LacZ 11.9% + 5.8% %
TRAIL 50.1% = 8.3% 54
Bax 51.7% = 9.6% "™
DOX + LacZ 28.5% +10.8% ©
DOX + TRAIL 60.3% + 7.4%
DOX + Bax 59.1% + 7.6%®

A Compared with PBS group P <0.01; [JCompared with LacZ
group P <0.01; A Compared with DOX + TRAIL group P <
0.05; M Compared with TRAIL group P > 0. 05; < Compared
with DOX group P >0.05; @ Compared with Bax group P >
0.05

F2 RKO HMMESETHERERAT4dBEHATE
Tab.2 The apoptosis rate of RKO cell line after treated
by DOX and mediating adenoviruses for 4 days

Groups Suppression rate( x +s )

PBS 7.5% £5.0%
DOX 9.8% +3.5% "
LacZ 9.1% +5.6% *
TRAIL 19.8% +2.0% ©
Bax 31.9% +8.2% °F
DOX + LacZ 15.2% +3.3%*
DOX + TRAIL 49.0% +6.4%"-
DOX + Bax 38.5% +5.2%°

A Compared with PBS P >0.05; < Compared with LacZ P <
0.01; [J Compared with TRAIL P <0.01; A Compared with
LacZ P <0.05; M Compared with DOX + Bax P <0.05; O
Compared with Bax P >0. 05

3 3 K T BORIRYT IR R T R — EORIE K
B EAR. BTHADFIE 32 1) Bax B& A, PRI XG) i 40 it
FAILAAR TE 5 40 B &0 A 9 T 4 JH A G 7 P i St AN 9 R
b MITAR K BLRY TNF K 2 TRAIL BB 1E % 1
b 175- 5 22 Tl iR A4 L 98 T X T A4 I D Sk P
VR, sl T 7 2 W 6 i, [ 2 2 ) 4587 xt
TRAIL JHAZ R R G0 G AT i B PR R A 4. TRAIL
FEE A 5 G MM, B RTINS
TRAIL FZAH WA Z R, —J DRI Z K, TRFRAE
T=ZAK( death receptor ), TRAIL 5 Z 456 5 vl i & 40
MR T, 2645 DR4, DRS, EZ 404 T 55 4L 40 K
iR AR ML R B 1T 05 5 — 2 o RO B T A 2 A AR
75 i 7 A ( decoy receptor,DcR ), TRAIL ISid - YAy =N

REVE S 20 M % A5 R T, L R4 e T OE A i 32
T AT RE R TRAIL SRS TR I f pL 3 >

3 RT-PCR F=#EERFRIKEE R
Fig. 3 Transcription of TRAIL gene tested by RT-PCR
M: Marker; 1: TRAIL group; 2: DOX + TRAIL group;
3: LacZ group; 4: PBS group

— o YIRS R AL O R A, BRT R T TR
TRAIL 5 HZ KA R AT REIA T T % -2
T 1 1t DR 08 A ) P e G R R T
YERI . BT R 2058 & A 2 B A 19 40 34 %
TRATL & W PR T-F AU . e 4 i i i 2 Fhik 42
WEEE TRAIL B SR T-1/E . W Ozoren' " %E"ﬂﬂ%%
BH , AR S B T LA 49 g 4 i XS TRAIL A9 9/ 7
VEFS R . Tang' ™' 46 19 BF 9% 4 87, 35 4 Ak il
( COX-2 )BEHEHMH] DRS [k, Ll Bel2 7K, ifii
i K o 40 AR ) TRATL (U TR . 2SBS0 1k
JY 259 , P LA 5 3 Fh AU | L AT DA 5 R P e 4 i
Sof A AL TT 265 90 (A Tt 2508 , A S IR 3 o B v
JPI L —J5 1 4 Al'®Y, Gliniak' ™', Mizutani' "’
SN TR TRAIL B8 1, XA [7) A9 48 B AR il TR
WK, 25 BB FAE A BT 2, 5-Fu, CPT-11 %
fRI7 2590 5 TRAIL £ 5% & b Jed 240 i 08 1~ vh ke e ) 4B
o MATRRFFE A, AR 254 8 3l AR T -l
B B — A A IR R AE A, a0 A TRAIL 324K
By 5 ik, 58 caspase BUE PE, 016 NF-«B A9 15
PEEE S W [FIA/E FH Y. Naka " BI04 SCs 200 T
fRI7 2595 TRAIL RO UMRIVE T . EURr i A K g i A
ARG RS 3 0 TRAIL & 5-Fu, CPT-11; 45
RIEI/R 5-Fu, CPT-11 5 TRAIL A P [F1E H, H
CPT-11 B 5, 50% B B b fd A2 506 & A TRAIL 5
CPT-11 J5 5211k o

F DAY A0 D 34 1 308 o A e 9 A i ) 43
Bl 11 25 21 AR A L 9 ik ifged 1) 2 A & g o I B Ka-
gawa[3 VA RIS RS 18 T TRATL 56 PR 4 Y Jie 2 240 i
S, TR A ) R T B 55 0L 3 AL, BT R
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TRAIL & P i Ji 72 248 B J) 61, R 9 7% A TRAIL &K 7Y
JibyEd A et R R T S . X R T TRAIL SE 95
SR AR TR RCR . N TRATL 32 A7 g 1)
PRI 2 — S A8 A 2153 ) 3 B IR T 75 5 2k R A g
FRREARAA, DR R L K 0 8 T SR R R A
YR AR T FEAR SR RGP, IR A
TRAIL ¢DNA il Bax ¢DNA DL K — GRS F( i 5
A GALA G540 A —> TATA &M, AR GT), B
MTHERE T AR KT A 3 PR 635, DA 3kt O 10 B 40 ¢
MR T MRS IR YL fl G 2R 1 GAL4/ VP16 [ R
TR, B AR T DATE SR A A s K258, AT
SLEMANMEAT . LAEXT Bax B 19 R G HFSE O F 52
XE— TR IRR SN SRR R RS

PR 2 BRI R BB A DNA Bl 3 X 2
], B LE %% 5 B2, 376 RNA &, 2 i) BH 1 DNA &
il e — PR AT PP B A R H ) Y BT
HRABVFZRN T B RAER O WE 2 M2 B A
RFEENIGKRERENZ —. K& G 3™ E
40 77 3 g 7T R o) 1 A R o A AR S 56 v o I g el
B F R PE AT G R H I S 25 B — a2 —
HAMIE Bon , SBaE Z KA TRAIL B, 0] LL5 [ XF
B M2 R AR A BE T L BT LA B S 1T
XoF v H R 200 B A it 24 1k S PR 244 4 Tl A T
ARG AR 3 S

ARSI A A R g B Ak AR 4 H Y 3 A
TRAIL, [P BEIE A LacZ , BHAE T IR IE A Bax , BG4k
I 25 BT R 26 KM T A0 LR RKO 1) 2E 4 006 4 2 A
ToRAFE M PEAT AR IE R , 2 A0 B X RKO 41 i
AR FERER N, (BN RKO 40 17K
BiJ 8 28 N 8 184 o 28 A 2 1 X b AR K BRI A A L 3
HIRE RS B i HX RKO 4R A A PR T-4E . TRAIL .
Bax JEK%F RKO 4 i A BA & A9 A= 4 30 i & o =1
H,Bax Lt TRAIL AYECME T-1E F o, (HB 25 25 B il 35 1
3% TRAIL B A KA 75 S 0 T2/, i X) Bax JC itk
e . BRAPTEE 2 T, TRAIL 898 =48 ] % [ Bax &
3. RT-PCR Y45 KW, BT 8 2 09 A AR BE 3 n
TRAIL JE R Ak . R PR R ] fe 2 g i 1=
W S s AR AR FH Y, A3 i 40 i TRAIL 3E
T-%{& DR4 .DRS fUFE3k, 58 caspase FOTEPESE, LR
MLHIA T2 sE . IR VEE— 25 1 i
5%, LMRZE TRAIL FEH G R 259036 97 K 9 i #l
BRI R FH AT T Sl
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