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Antitumor effect of GALV membrane fusion glycoprotein on lung adenocarcinoma

in vivo and in vitro
ZHU Bil]g‘ ., YANG ‘Iian-ru: , FU Xin—ping' , JIANG Y ll(‘-qui-lIII (' Department of Cardiothoracie Surgery , Second Affiliated Hos-
pital of Chongqing Medical University, Chongging 400010 ; *Central Laboratory , Sixth Hospital of Handan, Handan 056800, China)

Abstract: Objective To investigate the antitumor effect of special promoter-controlled Gibbon ape leuke-

mia virus membrane fusion glycoprotein ( GALV. fus) mediated by type 1 herpes simplex virus ( HSV-1 ) on

lung adenocarcinoma. Methods — Recombinant HSV- |

plasmids encoding GALV. fus was introduced into

green monkey kidney cells( Vero) by liposome to amplify the virus, and then the virus was transfected into lung

adenocarcinoma ( A549) | human fetal fibroblasts ( HFL- ] GNHu 5) and human lung adenocarcinoma xeno-

gralts which were established in nude mice subcutaneously to observe antitumor and cytotoxic effect in vitro and

in vivo; Recombined cytomegalovirus ( CMV ) containing GALV. fus or enhanced green fluorescence protein

were served as control. Results  Recombinant HSV-

| virus were packed successfully. Heterotransplantative

tumourigenicity of the tumour was 100% in nude mice after A549 cells were inoculated. Recombinant HSV- |

virus exerted obvious antitumor effects in vitro, with relative survival rate of 23% , while for CMV virus contai-

ning GALV. fus, the rate was 20% , and for CMV virus encoding EGFP | the rate was 68% . Recombinani

HSV- [ virus also showed striking antitumor effect on the implanted tumor. Conclusion  GALV. fus has power-

ful effect against lung cancer in vitro and in vive and maybe a promising candidate for gene therapy.

Key words: type | herpes simplex virus; lung adenocarcinoma; Gibbon ape leukemia virus membrane

fusion glycoprotein
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1.1 #H#
111 B IR HSV- T 0 ok B R ok 4]
H A SR A7 . COGH IRl o 55 M U 8h 7 (HSV- T I 3 ik
JEH-UL3S8 330 T) P45 GALV. fus i, f 4 M Synco-2; @)
I S5 P A0 5 5 3 3T (CMVP) GALV. fus TR 4y )
Wi 44 20 Synco-1 3 (33838 4% (0 98 3K (1 ( BGFP) BE (R B
U GALV. fus JEP H-BE, il CMVP 3K &) 46 5 A AT 200 Jif fi
il &5 FH A 9 B AR ARAE i I i 44 Ol Baco-1
112 #Ie R 2 i A D A 40 I It 5 40 B A
NIERG RCET A 40 B W B o BB L i A0 B BT, 7 DMEM 56 4
BEFRIE (% 10 % a2 vl FBS B i HEHE # % 100 pg/ml)
37 C,5% CO, 26 F F B AR RAR P 85 35 G 2F 10 ( fetal bovine
serum, FBS) ( Kt TBD ), BB 41 0 %% 2 58 7 Lipofectamine
2000( JF Invitrogen)
1.1.3 /Nl SPF 2% BALB/c MEPE#UNEL20 54 ~6 fA i,
(AT 18 ~20 g, fhy v [E= R B 1 50 56 &) 8 4R ] R
T KBRS A L
1.2 Fik
12,1 240 R Rk e 87 GALV. fus JEIH DNA JFRE A
it o
120001 o e i o2 i ot Novt IR #4578 VERO 4 i rh
M Vero ANAAT 5 10% FBS i DMEM B2 5 3% Mo A%
8. SEYLETEE Vero 410 2 x 10°/ml 660 T 6 fL 4, 10% FRS
B 2 ml S5 R B0% ~90% I K I b Tk By . il e
ifll & Lipofectamine 2000 {ff F i3l BEF 44 R S A Vero 11,
12012 T2 B At 2 A Ko R TR R A AT R
J5 48 ~72 b, 70% J A7 1) Vero 2B 1 5N B 268 (] It 0% | 6 2K
J AT 25 3 Y ) 955 8 % 0 ( eytopathic effect, CPE ) B 1z 35 410 iy
Tk B 37 “CoKIE A B8 i 4 0, SR 40, 10 000 v/ min 5
A 2 min WO TE LG . 00 BB SRS i 5 e 24 h S 98O b i
0T WZE g (526 8 1 ek
120003 i 2f Lo 2 2 1 0 1l fle B i 1 i H
TG DMEM i F 5 21 S Al 92 #p i a5 3, R H 0.01 %8
B G20 plu )/ 0 M SR B Vero 40D, A Vero 410 Il o K 55
2 h J5, A DMEM 52 3E i 4k 81535 2 ~ 3 o, 7 80% A2 44
VI 00 L 0 7 8T, o AT 4 L 2 il SO 2 L
Tt S T A AR T R R RE L PR Sk A
B AL, IO 4 CPE 5 BEAT I RE AW 2T, 99 % 2R 1 PBS
R B L AEAE T - 80 C kA& .
1.2.2 GALV. fus {45] B 20 I 3% 455 55 58
12,200 i HSV- 1 9 2 8 14 6T b 967 240 A il S5 i 1 % 5
O IR HSV- T R4 TE AS49 40 i i 7 H2 Yy, i 1)

GALV. fus 18 ik 25 200 fil£5 4L i) 2% 26 I 98 240 B £y G 9 - 4 1) o
JIT0.01 pfu Sl 44K Synco-1 . Synco-2 FIHEEL A #E 4L 1K
Baco-1 1% AS49 AN, YL 24 h 5, 76 (80 B T s K
HELA .
1.2.2.2 {ARHIAS [ BBl 975 7 8 (A 08 il HSV- T 28 (4006 i i
AT A 3% P AR 9 AS49 A4 S 0.1 phu 45 25 5
[ Baco-1 ,Synco-1 F1 Synco-2 Jif 48 h H trypan blue e {ah5,
BT TR A K
1.2.3 (RSP dEpE s 264 HFL- 1T GNHu 5 4 fF
oG, o A R R v A AR IR S R 3
AT v Al FE AN 2 (D10% a4 155 DMEM ZE £S5 i 201 g &b
TRERG AR AS s @ TL I T DMEM S+ , fd 40 o &k T 43 24 i 11
AR BTC ML DMEM 125 20 i 70 %4 0 i 25 9% R fb i1
{4 AL T 5 4 4r M RPIR &S . 24 48 h WL AN ] A0 R
AT 1 S )
1.2.4  GALV. fus Rpg i A 00904 &7 il sh )
FREIRY 3 gk iR P ST GALV. fus BEPH3RAA  EEGALY. fus
A P 0 ) bR £ A A . B TR R ik 4 - 6 R R 20 HL,
AR I AS49 4, PBS SRS i 1 x 10" /L 44 i &
Wi, B /N LA O R TS 2 x 10° AS49 A FERPE
T FF b g (1 5 S B () B AR (b R I
(REL(V =ab®/2) . UM FhRE 2 [ S B 294 25 mm x5 mm
IS 4 LB PL A3 1 4 2R, B S BL, Mg P 4100
1x 107 pfu MM RE R VAR, PBS. i df EESEIS 1 JA, J0 o) B
AR 3 A G bR A A 0 2 W, i 4 ] S
4340 :Synco-1  Synco-2  Baco-1 F1 PBS, 8 4 1KLL = £ 5046
ARV R ITRTARL(x 25) 2 A dmith £k .
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2.2 eERP R HSV- | o A $ 0 xd Al  4m e 0h B0 aR bE 5
e CE R R & SR
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SRl AR R Baco-1 {4 | 5 1 40 P A0, 0 G T
oL 88T A WA R A B LR 1,
2.2.2 WEMRIE HSV- 1 o o 4 A X S s 400 o) 44 b S £ R
S gl B s, B0 9P B 3R Synco-1 215 Synco-2 4]
A549 4 TG 24 R 23% Kz 20% , %ot i 98 40 F £ {4 1 22 00
BRI 50T SR AR A Baco-1 41 (ML A7 15 5 0 68%
P<0.01). i Synco-l #1 5 Synco-2 41 [0] JC 40 il ¢ 2 W
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(P>0.05). TEAA M A M R AR S H 5 R 40 M AR b 5, 55 Synco-l 2 &
2.3 cERvM HSV- | 5% H AR SHR ohm A 69 4% % AR, S UL3Sp #8569 mE Mg HSV- 1 & Synco-2 {L7E4H
ZER B A AR 5 5 O 4 5 77 40 b 0 L A AR S0

e AR RS S ) CMVP 815 B8 AR HSV- T 2 A Synco-1 ANE | 240 R L B AT A 4 v PRk . LI 2
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A28 40 ; B: Baco-l #8; C: Synco-1 #8; D: Synco-2 44
E1 GALV.fus iR BRYTE AS49 R A M BRMNE (] § 244 x200)

A: Synco-1 #2 10% FBS/DMEM( x400); B: Synco-1 #1 0% FBS/DMEM( x400); C; Synco-1 #1 0% FBS/DMEM,20 pmol/L Lovastatin ( x 400 ) ;
D: Synco-2 #2 10% FBS/DMEM( x400) ; E: Synco-2 #1 0% FBS/DMEM( x200) ; F: Synco-2 #8 0% FBS/DMEM 20 pwmol/L Lovastatin ( x 200)
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(g P 80 52 4 104 4 5 7 I GALV. fus % [ 9 4F 3k 5 4 4% 14 i T - @ 5,
Baco-1 1Ml ARG B R B2 _EL | aeasENGR)
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PP, R AR 11 L9 5 28 88l A4 0 R 7 1
FLAT SR B 22 A0 M 5 1 R 2 A 2 AR s
A S SR 4% D £ L0 A S g £ ) s A0 S 1 9 Y A 4
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B G557 AP, AT 2 40 AR R LR A R A
HEIXSEfifofg A0 I, L o 55 A% 05 8800 0 I i 40 )
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Higuchi 25" WF 498 4 8], GALV. fus DNA $: 4k A 7% (1)
IFHRA I, 205 30 70% B A0 IAE T, 7840 s e ok
(149 55 A% R4, JFE A% e R 240 6 ) 54 188 28 /0 100 %5 1 Tk
HEPH EY CD BERRYT o H 20 200 i il 2% 6 T 937 400 it 114
HLH AT REJE GALV. fus 3 5 A5 904k 27 AL il S 009 4
ERZE R T, ATP il 2> mﬁm.nw1ﬁﬁ%mm
AL L 40 e HL i = 0 P a8 A% 40 40 40 i 2
mwﬁémkrﬂmﬁﬁ¥%w%ﬂﬂhmTMEﬂ
(A, AT 50 e P A ) ) o 200 9T HSV - T 45 1A A
5 GALV. fus BE[H . 504 58 ML, 250 GALV. fus
%W@le&%ﬁ%%%@Wﬂ@ﬁ%mwmm
Rl Bt 2 KT A0 R 5 T A R A e i B 1
A SR A Baco-1 (M5 | 955 27 200 M 2l 2 28000, 4
B SR , B8 1 A Ul A0 Bl 5 BEC 11 1) o ARS8l v, B
Rl 25 2 AR Synco-1 ., Synco-2 % {4 [l 4% 40 10 1) 4 % i
) 70% ~80% , WA b (K T 30l 75 481K Baco-1,
FLLHE, 22 50 5, FE 0 GALV. fus KEPH A J5 20 0 i
HSV- T #8047 S o Al 2400 M A s 26 v e o 44 11

GALV. fus 5 i 3 40 M 2% 1 45 & (0 22 46 4 Pi-1,
— A~ MR B R S A, T2 4010 T K 250
FLENI M T . GALV. fus HEPH 22 15 J0 40 M % 4%

T‘J‘ AN 30 ik 2 248 g AL RS AR e A A ] A
L H 2 P 2 AL 5 1AL A SRR DU
m-rrifr,w F UL38 "Rl GALV. fus JE K (g 4k,
UL-38P Jit HSV- T #fa % i 0] 5k (5] 3 28 6 5 0 8l 1, 1
THEIRT HSV- T 200 LA (E e 20 1 52 ) 4
PE, 22 UL-38P 4% (1) GALV. fus 3[R {L fE GALV. fus
S PR i 06 248 M F) 2R 26, filE GALLV. fus {S00] I 2H 21 A7
082 N O SV Y 1 0 o 1 o e I R S WA B RS
AL TRVEEEALTT S 25 4 nT 400 ot 557 B LA I
ZINEER 7 B I B o 96 48 D 1 i, £ 400 i e B A
Go/G W . RS R I DMEM & ikt iT,
{0 Ab 1 5 4 o0 SMLIRAS . 45 5 s TE 0 ARG
SIET Ak 200 B 7 4 53 5 5 4= J o, 40 4 24 i 1 A
ML AT Z40EE 3 BRI T, 45 R %L R A E 4 S PR CM-
VP 5 0 i HSV- T 24k SynvuJ Fy | S 448 i
Rl s R B R . 5 Synco-1 i 3% AN [H]
meUU%H{WWWQm\]ﬁWWWQW
FE AR A RS 3 5200 P RBS 5 5 90 40 A &b - -
AR A, A5 | A0 5 15 L2 B AT ] 240 M g 2 4
B, M2 B UL38p 75 0 i HSV- T 2844 P 1) i 98
TR LARAE I A EU A B 22 4Pk

A5 %uHEIHiE\r,kﬂmﬂmiwﬂ¢4ﬁf#td+“}ﬂjﬁ?I
GALV. fus (& P67 9250 AF 58, 1O 2 15 100% , H
ﬂ%iﬁ%ﬁ&HiAmeﬁMﬁwﬂWﬁﬁﬁ
J7 4 8 i, 50% ~ 70% ) iR o8 4 ks i oG
GALV. fus KL A (14 AE S0 15 4844 Baco-1 10 il el (1)
RO (P <0.01) 47w GALV. fus J A T A7 %801 17 H
F%W¢WMWW%WzNI%ﬂ*WWﬁm%Wﬁ
HSV- T #AR A A s AR i 44 A i 3 4 6 45 8 A
AGEN AT T UE 2T

(AL , A 50 36 ik 0 ) A 10 SR JH AN ) it 31 1) o
G TP IRT HSV - T 28 A Sy R tof 8 S AW %68 HLAAC ) K%
TR BTMRAE T R AN T PE A . GALV. fus JEPH 7
i 2H W IR HSV- 1 4R fR Ay LrF_ImcIJHi(LL fili A 241
HL, I A s R R IR A . 32 UL-38P 8 4% 11
FA[Vi&@ﬁHHMﬁ'¢%HﬂMﬁU&¢£1L(ALVEm{M
o I 2L A T A T o0 e 3 0 B A5 4 T,
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