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The Therapeutic Effects on Hepatocelluar Carcinoma Caused by Eukaryotic
Expression of TRAIL

XUE Sheng-li, FENG Zuo-hua, ZHANG Gui-mei, ZHANG Hui, LI Pei-yuan, Li Dong ( Department of Medical
Molecular Biology, Tongji Medical College, Huazhong University of Science and Technology, Wuhan 430030,
China )

[ Abstract | Objective: To construct an eukaryotic expressing plasmid of mouse TRAIL ( mTRAIL ), and investigate its
apoptosis-inducing ability to hepatocelluar carcinoma cells in vitro and in vivo, inhibitory effect on the growth of hepatocel-
luar carcinoma, and its synergism with pCH510, an eukaryotic expressing plasmid of recombinant human FN polypeptide.
Methods: The eukaryotic expressing plasmid of mTRAIL was constructed by RT-PCR and DNA recombination techniques.
Gene transfection was performed in vitro and in vivo. The apoptosis rate of hepatocelluar carcinoma cells was measured by
Flow Cytometry. The apoptosis of hepatocelluar carcinoma cells was also detected by TdT-mediated dUTP nick end labe-
ling ( TUNEL ) and histochemistry techniques. The inhibitory effect of gene transfection on solid tumor was observed in
mice. Results: The cDNA of mTRAIL was amplified by RT-PCR from the RNA of the mouse spleen cells, and cloned into
the eukaroytic expressing vector pcDNA3. 1. The recombinant plasmid was designated as pX1. The BHK cells transfected
with plasmid pX1 could attack H22 hepatocelluar carcinoma cells and induce them into apoptosis. The transfection of plas-
mid pX1 through injection into mouse muscles could inhibit the growth of hepatocelluar carcinoma by inducing tumor cells
into apoptosis. Plasmid pX1 and pCH510 have a synergistic inhibitory effect on the hepatocelluar carcinoma growth. Con-
clusion: Plamid pX1 could be expressed in cells and in vivo in mouse. The expression of pX1 in vivo and in vitro could in-
duce hepatocelluar carcinoma cells into apoptosis and inhibit the growth of hepatocelluar carcinoma by this mechanism.
Plasmid pX1 and pCHS510 have a synergistic inhibitory effect on the hepatocelluar carcinoma growth.
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Fig. 1 The amplification product of cDNA of mTRAIL by RT-PCR
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Fig.2 Transcription of mTRAIL gene tested by RT-PCR
M: Marker; 1: Cells transfected with pcDNA3.1;
2: Cells transfected with pX1
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Fig.3 The Apoptosis-inducing effect on H22 cells by
BHK cells transfected with plasmid pX1
A: H22 cells growing with BHK cells transfected with plasmid pcDNA3. 1;
B: H22 cells growing with BHK cells transfected with plamid pX1
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Fig.4 Apoptosis-inducing effect on tumor cells caused
by transfection of plamid pX1 in muscle
A: Transfection with plasmid pcDNA3. 1;

B: Transfection with plasmid pX1

2.6 pXI1 Jihit5 pCHS10 ORI & % Yexid /)N B o A
A A

SR /N B H22 9 40 1/ BUA I I T 2 2 b
FRE/NER S AR AR AL . iy vk v TR S A T UL PR S
ATIER YL 58 11 K/ BUPRI . X B 419 &
(2.02 £0.20) g, ¥l 4% YL pX1, pCH510 JiTki & pX1
JkL 5 pCH510 Juh I 45 Y Ao0r B 20 350 B b iy
HIFERC P <0.01 ). pX1 Fikit pCH510 kit & 4%
YR E(0.15 £0. 13 ) g, XF /N BUMEE AF K a0 i 4
FHE B B e pX1 Bkl JEE(0.52 £0.10) g | J¢
pCHS510 JFRi[ /R H( 0. 60 +0. 18 ) g 1A H 5 & 1y
BN P <0.01 ). B pX1 Bk 5 pCH510 Bk k&
B /N BUMRE A AT B R R 8O0, . B e pXL
o5 AR Y pCHS10 5Ok P 25 (B JF B0 A 1 35 M 22

F(P=0.41).
3 it g

TNF-« ¢ Fas L EAG 55 i i o i ek, (3
PRI FH IS ) 5 | /S 4 B 77 5 %) 9 0 N B 22 4 41
90 B By AR B O ) DR T X LA T I R B IR R T o
1Ml TRAIL 43 A X BE % i S 11 b 175 5 g 240 L il 1,
X HLAA IR JG ™ 2 B WA FHE S L DR LA A s DA
FHRGS . BEF B IE TR A, TRAIL 43 145 S 0E 1% 5
I e 4 J6L 00 1 ) AR 3 3 A LA B R - TRAIL 43T 11 3%
K45 ZHH 911 TRAIL-R, , TRAIL-R, H. 45 # S =13
5141 TRAIL-Ry, TRAIL-R, N REH% 5 TRAIL 4 Fir
WRITT AR i 4 R 2R 2 R TIER AL,
AN ARTE 1Y TRAIL 52 {402 ik 4 Rz ARBEHLA & 79 =
BIK, HE =Rk & A TRAIL-R, 8] TRAIL-R, , Z 1k
= RIKE TRAIL =RAKLE G 5 siARE S T A ML 12
B LURAE TRAIL 43 F 76 IE A 4 iz 3k HALA
HLUEAR 2% TR ZE D, TRAIL 437 (9 55 —Fh
ZAK Osteoprotegrin( OPG WE R — it T 2 (At v 7
KA R AU ThAE 2L 2 IR 40 M rp HLRE
3k TRAIL-R, , TRAIL-R, ; N % ik TRAIL-R; , TRAIL-
Ry, , AT TRAIL BEASHR: 544175 5 e 4 M i 1=

H AT & B TRATL SO i 40 Ak © A 2 F0 (2
BT TRAIL 43Ut i3 30 (9 4 1215 5 A &5 1R 2 A Fiks
AN P LRI 13 L, S () fif 98 200 B R 77 76 X TRATL 4
R 225 . NI, BIFSE TRATL X A 5] i i Ve 97 18
FH X TRALL 7 I PR 88 16 57 v 9 hiy FH # B AR K
48 T3 o AR SCIFFE R IE B T A 2 1) mTRAIL &
W335 TORL pX1 BE % 78 40 i Ko /N BRI ) 265k 225k
TRAIL 43 ) 41 i 55 JFF 9 20 i 42 fh /=5, 3 58 TRAIL 43
TR G TS AR AR R T, PR T
TRAIL F 7 BRa T B A4

H H G AR IR 6T 2R =R Mk . BAE
St A b, 5 T OIBRAR AN 2k el T A R R
VEFI N RE A 11— 25 fin 5] 5 1 1 5% 7 988 4t A 75 A ik
i AT R 67 9 52 A T IR . TR, e 37
R A5 A 2 g v o7 T B L 2 R G EE . BB R
AR AP A IR YT I TR 7 B 9T 4 1 R R i
HIIT IR 2 5 B 22 b Ak S R A5 b S AR T
122K T IR A 8 A L, JFC R B AL AR Y 9% B e Sk T
I3 o 2 L 114 G 28 7 5 T2 T I o 98 B A 4 L ) — b
Bk BRI AT T RART HOT E # A
AR GIE RGBT FE5PE R G40 S 52 51 F]
FHA S 7 ¥ © Bk 52 56 UF 52 0 v B 4 N0l 2 i AL
RS0 T [ it ot T 9 R A8 200 A BL AL, 2 i



© 162 -

o E R AR PRI 24 2002 Sep; 9(3)

20 A5 LA B RO BL 2 o TRATL 8 JE S 28 1 25 5 BIL il )
AL T AR IZ B B A 105 g An e B — AR AR I i I6 9T F
=38

TRAIL 7312 Il BURE 51, M4 Bt C KA TNF
KRS B H R4 . = RBALSRAIESE 4040
BET- 52 A TRAIL-R, , TRAIL-R, 3] & = 121, &
& TRAIL 76 2 B00E H 4H 2140 i b #R AT 35, (HLI JR L
ifrJeg F AR RN R U0 B - 2R FIIRZS R 9 TRAIL 263534
AN BRI o AR SO 9T 5 SR I SR T A 2
W3 pX 1 JB0RE G Y T H 41 2040 B C AL 20 B L
A ), A LR AR A S R A YR T A RE T, W
XoF e £ 6 %) A5 A A, DT AL 8 o — ol SEL B, B 7
I R AT SR 38 24 i 7 98 ) IE 5 21 20 40 it o s e
TRAIL JE[H o WEWT DL B 42 2% 405 oo 440 i, SmT 6 988 240
I BT 8 7 Lk 38 400 B B 1 o e, T o7 FL A6 RS

PP — 2R 2T 2B R 225,
B Z A AR BB 3k 2 FHRAR A 098 R0
U, FHBAIGIT R IO B IR iR R T A L
IR A 2 980 i DR 9 7 R A A 7 B g i L7
L1 A B R e — P A 2 D RE LS SR 1 5 o T
B, A Cell T 2535 FN F- Bow w40 i BA
A LIS Cell T -Hep 1T XU 25 #y B B0 4% 22 35 48 14
pCH510 REAE 1k 105 48 A R0y T8 200 T, 490 o] fieb 9 A=
Kel4) R pX1 3l gk 323k TRAIL 45 50 b i 5 i g
AT R AR IR S EA N FN Z kR
KR pCHS 10 HA5 B[R] 400088 2000 , 3% 35k A 2] 7E 47
JE ZR SRR 3 30 Ak 2 % A T R A0 L, K W TR) e 9 vk R
A9 P e A T DA 4R v 1 9 A0k SR 8 14— O 9 N S 6 AR
i o

[ % X k)

[1] Wiley SR, Schooley K, Smolak PJ, et al. Identification and char-
acterization of a new member of the TNF family that induces apop-
tosis[ J |. Immunity, 1995, 3: 673-682.

[2] Pitti RM, Marsters SA, Ruppert S, et al. Induction of apoptosis
by Apo-2 ligand, a new member of the tumor necrosis factor cyto-

kine family[ J ]. J Biol Chem, 1996, 271( 22 ): 12687-12690.

0 0 0 0

[3] GuraT. How TRAIL kills cancer cells, but not normal cells J J.
Science, 1997, 277: 768.

(4] WHLAR, BEKL, 2 &K, 4. CHS0 ZAKFURIBH K pCHS10
FAL R K R R R AR AR L 0 1. o R 2R iR oY
ek, 2001, 8 (1): 23-26.

[ 5] Sambrook J, Fritsch EF, Maniatis T. Molecular Cloning: A Labo-
ratory Manual. 2nd ed. New York: Cold Spring Harbor Laboratory
Press, 1989.

[ 6] Vassalli P. The pathophysiology of tumor necrosis factors| J ]. An-
nu Rev Immunol, 1992, 10: 411452.

[7] Ogasawara J, Watanabe-Fukunaga R, Adachi M, et al. Lethal
effect of the anti-Fas antibody in mice[ J ]. Nature, 1993, 364:
806-809.

[ 8] Walczak H, Miller RE, Ariail K, et al. Tumoricidal activity of
TNF-related apoptosis inducing ligand in vivo[ J ]. Nature Med,
1999, 5: 157-163.

[9] Pan G, O'Rourke K, Chinnaiyan AM, et al. The receptor for the
cytotoxic ligand TRAIL[ J ]. Science, 1997, 276 111-113.

[10] Pan G, Ni J, Wei Y, et al. An antagonist decoy receptor and a
death domain-containing receptor for TRAIL[ J ]. Science, 1997,
277 : 815-817.

[ 11 ] Sheridan JP, Marsters SA, Pitti RM, et al. Control of TRAIL-in-
duced apoptosis by a family of signaling and decoy receptors| J J.
Science, 1997, 277: 818-821.

[12] Emery JG, McDonnell P, Burke MB, et al. Osteoprotegerin is a
receptor for the cytotoxic ligand TRAIL[ J ]. J Biol Chem, 1998,
273(23 ): 14363-14367.

[ 13 ] Schulze-Osthoff K, Ferrari D, Los M, et al. Apoptosis signaling by
death receptors| J |. Eur J Biochem, 1998, 254( 3 ): 439-459.

[ 14 ] Rosenberg SA. Progress in human tumor immunology and immuno-
therapy[ J . Nature, 2001, 411: 380-384.

[15]9h &, skfsB, FAE. mAREN R 2 Bayrifrom
HURAZ e M R IR RV T ] o [ R L iR T A K
1999, 6 (4): 312-313.

(16 ] 8 e, Wi, skketl, & HA PN 2k EERIBEE
CH510 frHeAby iRy 7 /N U R A B oL 1 1. v B i A v 9 7
Zeili, 2001, 8 (3): 168-172.

17 180 M. BRI ERY T IR AT ST e Jel 1. 1R 41 B 25 i o7
G, 2000, 27(5): 257-259.

[ 18 ] Doherty DE, Henson PM, Clark RA. Fibronectin fragment contai-
ning the RGDS cell-binding domain mediate monocyte migration in-
to the rabbit lung: A potential mechanism for C5 fragment-induced
monocyte lung accumulation] J ]. J Clin Invest, 1990, 86: 1065-
1075.

[ imEE] 2002 -04 -15 [f&EIEHHI ] 2002 -05 -30

0 0 0 D

ML T K =] B Jeg Iife TR 2 45 )2002 £ RR( 2001 F£5% )

v e e PR AT 28 )y o I AE AT S0 B 2 2, AR T R R I LI iy SR o A5 4 ] A R 9 4 N L i 2
o FHE 1, 2002 AR FE R I R A H0K T A4F O H IR A AR EE N R SR R A L — R RS R R

PRAAR I B 15 R R e AUE I8 SR At an & A 4l

VEREH AR A S B F I 2001 45 rp IR 4 Y st B

AR RINENSE 4, BUTFHON 1 677, i b EBGE R AR BHCRTRAR )65 Jul s ).
VI stk - P AT T S0 87 5 A P R A v [ AR i PR A e 2 B RS . TP

Fi 4 : 210009, HLi: (025 )3272459



