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Abstract: Objective To investigate the inhibitory effect of HSV-TK/GCV suicide gene system on proliferation, invasion and
migration of MNK-45 cells in gastric cancer. Methods MTS test, CCKS8 test, Transwell test, Western blot test and RT-PCRwere
used to detect the proliferation of MNK-45 cells in gastric cancer at 24, 48, 72 and 96h by HSV-TK/GCV.Transwell test was
used to detect the invasion and migration of MNK-45 cells in gastric cancer by HSV-TK/GCV system.Changes of mRNA levels
of apoptosis-related proteins in MNK-45 cells. Results HSV-TK/GCV system can effectively inhibit the proliferation effect of
grastic cancer MNK-45 cells, reduce the invasion and migration ability of grastic cancer MNK-45 cells, induce the expression
level and mRNA of apoptosis-related proteins Caspase 3 and Bax, inhibit the expression level of Bcl-2, and promote the
occurrence of apoptosis. Conclusion HSV-TK/GCV system can effectively inhibit the proliferation, invasion and migration of
grastic cancer MNK-45 cells and induce the occurrence of apoptosis of MNK-45 cells.
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1.1 ## pGEX-TK il pGEX-5X-1 Hy 7S i 51 4
BUHARFSE Tk, 1 8 MNK-45 41l ifi & RPMI1640
B G417 . Transwell /N | Matrigel %
0.25g/d1 JiEilif -EDTA WJSEF Gibeo 23 H]; Caspaase 3,
Bax, Bcl-2, Actin Z£SET Abcam A,

12 Fik

1.2.1 MTS £ %K. ¥ MNK-45 4 jid fl L 5 x 10°
AR /LAY 2 B R AR T 96 FLAk . LA L 20 it A
TE 44196 fLHR [, 24, 48, 72 LA M 96h 43 5 WL 5%
RIS O QTEREAEEE] (24, 48, 72 LI K
96h ) BEhinA MTS i) 20w I/ FL; AL F4H h
ARZEIFF 4 A AR ORI 200 M T (R (A ) o
HWERITTRMARELL T AR A g A einman =L
1.2.2 CCKS8 5L %;: iz H Cell Couting Kit ( CCK)
WA TR, B AR B B T O
Y B AE 4 5 i MINK-45 20 i 2500 J5 40 e 114k,
eI @ CCK it : N 5x 10" 4 fid /
fL, BARE 4R, 00 E 4 AR SRR
CCK-24h, CCK-48h, CCK-72h Lk} CCK-96h; 3
W2 S ARG . 200 PR O BE S M, A 100 1 5 A
10% (v/v) CCK-8 ik se &3, W& 2h )5,

o
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FHEEFRY 450nm 2 WOGREE

1.2.3 Transwell iR 78 / T F 500 . MNK-45 41
LT AL W SE AN UTIE s LA 1 x 10° A 41 i Ay 25
MG R IR R EMT/AINE L2, TEMA
€ A1 IR I 600 w1 1Y) 10g/d1 FBS, T A JBEA# v 3%
Ii; RZBIIEA R Y Matrigel IR IRLE PET I
by BUK/NE, B 4g/dl ZRPEERFEE, NE K
15min; 2555458044 10min, PBS i§1E)S HAXT,
AR IR

1.2.4  Western blot Fziill: 435Il HLAS 5320 1) 15 e 2,
FEERFRWT 43 W 0.01mol/L PBS Mk 3 ki, fEZH
o855 57 ML Jin A PMSF, 25 1 i o1 550 0 2 1 284 i
W, VK 2% 15min, #F8 %2 EP &P L0 E BT
W, EiE BCA e S E ., SEATINA LR
E, WK 8 min, B S0pg I LAE, 10g/
dl SDS-PAGE #EWHL UK 3 2, 10 7 Hh 2t F A S s
Sg/dl NS WKy 25 36 (37°C) HHH 1h, A fdi A
Caspase-3 (1 : 500 i F¢ ) , Caspase-8 (1 : 1 000 Fi
FE) , Fas (1 :500Fi%E) , FAP-1 (1 :500 #ifs)
Fl B -actin (1 :500 % M) —Pilk, ZREIKRHGE
I, TBST ¥ 3K, HIK 10 min, fIAAHL A
ZPt, FIRFEIKMEE L h, TBST PR 3 K, ECL
LN Y% iy Wt KT AN

1.2.5 Real-time PCR X505 : 4R 4% Genbank H?
BRI F 5], ff 1 Primer 5.0 2 F5 11 4 %514,
HEIAE ARG, 5IYY HSE B 1.

x1 Elkzl2]
Elb7Eis L1 T
Caspase-3 5’-AGATGGTTTGAGCCTGAGCA-3’ 5’-CAGTGCGTATGGAGAAATGG-3
Caspase-8 5’-GCTTTGACCACGACCTTTGA-3 5’-GATGATGCCCTTGTCTCCAT-3
Bax 5’-CCGATTCATCTACCCTGCTG-3’ 5’-TGAGCAATTCCAGAGGCAGT-3’
Bel-2 5’-GGATTGTGGCCTTCTTTGAG-3 5’-TACCCAGCCTCCGTTATCCT-3’
iz F Trizol 74 $2 HUAS L A0 P A9 5L RNA, B4 T FKH LSD-t i, K3kt a=0.05.
5 54l cDNA; DL cDNA g # 4z #F 17 PCR 4™ 2 &R
4. DL pGEX-TK Wik mtte, H LiE514) TKF 5 2.1 HSV-TK/GCV 3+ A B 7% 40§ 3% 78 7& P 09 %
NUES 1) TKR #17 PCR 714, PCR RRWVAIAZR AT : wFE I MNK-45 45y k7Sl s 25 I IRAL

SRR TS0, £ $F: 2 x Pfu PCR Master Mix
251, DNA BiHz 1 w1, TKF 1 wl, TKR 1pl, ddH,0
22w BERUIN 111 by 155 PCRAGHR 544 4:
94 °C Tl AL 2min, 94 °C7AEME: 35s, 63°CiE k 30s,

72CHEAH 1.5min, FEHEFT 34 DFIR, 72 CHLIE(H
10min.

1.3 % Fab Giilsrdriz F SPSS 22.0 GZiitik
F, TFEERLIE + brifE2E (xxs) Fon, £
LHREAELAIG ] LR FHERL R 2R 5 25004, PRI LEAR

GCV 4. pGEX-5X-1 #. pGEX-TK #H. pGEX-
TK+GCV 4 . pGEX-5X-1+GCV 4H . i@ 1t CCK8( % 2)
DI MTS i35 (46 3) #4745 414 MO 58S ) B4
M, Z507E 24, 48, 72 F1 96h WEL 44 B JiE MNK-
45 ML BGFE TG TR 22 . SRR, GCV 4,

pGEX-5X-1 41, pGEX-TK #H. pGEX-5X-1+GCV
2525 0T HEZH A EE B 8 MINK-45 24 i (38 7 3 P
T8, pGEX-TK+GCV £H 525 (4 %] HRZH A [ 1
PG R W ERER, ZRBEAGIEE L (P<0.05) .
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*2 CCKS iXIA& M HSV-TK+GCV ¥ A B % 41 B 1 5875 M A 220
i) A
24h 48h 72h 96h
75 N R4 0.165£0.017 0.241£0.019 0.530 £ 0.041 1.025 +0.094
GCV 41 0.165 £ 0.016 02430016 0.482 £ 0.039 1.027 £0.103
pGEX-5X-1 4 0.166 £ 0.018 0.241£0.020 0492 0.041 1.028 0.101
pGEX-TK £ 0.165%0.015 0.244 %0018 0.550+0.038 1.030 +0.094
pGEX-TK+GCV £ 0.168 £ 0.014 0.251+0.021 0.531+0.046 1.027 +0.092
pCEX-5X-14GCV 4 0.134£0.012% 0.170 £ 0.011% 0361 +0.021%* 0.481 £ 0.020%+

e TR GOR AR = P25 (x = 5 )FR,, ZURAERE (8] L AR T LR 2207 255087, T FLECR T LSD-13% . *: P<0.05 vs Con( P,=0.036,

P,=0.031) , **: P<0.01 vs Con ( P;=0.008 6, P,=0.0075) .

£3 MTS X34l HSV-TK+GCV 3t A B 4 RatEsEE R m
o A
24h 48h 72h 96h
7 FIRHRAL 046 +0.056 0.58 +0.026 0.75£0.050 1.06 £ 0.096
Gev 4 0.44 0065 0.60 0.022 0.73 = 0.046 1.09 +0.107
pGEX-5X-1 4 0.45+0.038 0.61+0.019 0.74 £ 0.061 106 +0.106
pGEX-TK 41 0.47 £ 0.044 0.60 0021 0.75 % 0.049 1.04 +0.086
pGEX-TK+GCV 41 0.48 0037 0.57+0.023 0.77 0,066 1.07+0.102
PGEX-5X-14GCV 41 0.24 £ 0.026%* 0.38 +0.023#* 0.41 £0.036%* 0.49 0.037%

TE: TP BORLUISEC + bRifE2E (xxs) FoR, ZHBEARBARR LLBCRT AR R T5 22007, PIM USR] LSD-¢ ¥, #*#: P<0.01 vs Con

(P=0.0085, P,=0.0079, P,=0.0077, P,=0.0063) .

2.2 HSV-TK+GCV % %t § /& MNK-45 2a ez 5 /
B AT T WE pGEX-TK+GCV X} 5 ¥
MNK-45 4ifEfz5% / iEAEREJIEEN , ilid Transwell
SRR 6 4L AN AL (23 I IRAL . GCV 4,
pGEX-5X-1 4. pGEX-TK #H. pGEX-TK+GCV £
F pGEX-5X-1+GCV 4 ) 7F 24h K5 3%)5, 415
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A2 HXTIRYL; B:GCV 45 C:pGEX-5X-141; D:pGEX-TK 41;

E:pGEX-TK+GCV 4l; F:pGEX-5X-1+GCV 41, **: P<0.01 vs Con
(P=0.0066) .
B 1 Transwell X360 N & 28 B & MNK-45 4
ERBBE RN

MNK-45 4TS TG i ekds (IR 1) DL IRZE
TR (F2) o Z53REM, 525 IgIM L,
GCV 41, pGEX-5X-1 4, pGEX-TK #, pGEX-5X-
1+GCV 21 B ¥ MNK-45 406 190 i & A8
fbo pGEX-TK+GCV 41525 1 4 BEALAH Lt HiAz 78 /
RN 1 BN, 25 HA G FE XL (P<0.01)

Invasion

invasion cells per field

0

A: Z5 A X B4l B: GCV 4l; C: pGEX-5X-141; D:
pGEX-TK #1; E: pGEX-TK+GCV 41; F: pGEX-5X-1+GCV 4,
#k%, P<0.01 vs Con ( P=0.0056) .

& 2 Transwell iR 3846 iM% 20 B & MNK-45 2048
BFEBE NN
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23 HSV-TK+GCV % %3 § 5% MNK-45 2a L 8 T
#% v, i iT Western blot &0 T £5-2H 20 i 4L B 48h
JE TG AR A, TR A4S Cleaved
Caspase-3, Bcl-2, Bax &5, 5B A, S0
XRLHAA L, GCV 4 . pGEX-5X-1 41 . pGEX-TK 4 .
pGEX-5X-1+GCV 41 Ji MNK-45 4 jd i) 8 T4 ¢

FEHIFLEEL. pGEX-TK+GCV 41575 FxTIf
ZHAH L HE T M 96 25 H Cleaved Caspase-3, Bax i
FTt, Bel-2 HUM T ARSCH H W5 RRL (LA 3)
PERIZA AL TR A AR RGN, HL P<0.01, 22
FHEAGIEE L.
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A:Weastern blot Kl 4204 FUACT S (a: 25 AXTHRZH; b: GCV 4H; c: pGEX-5X-1%H; d: pGEX-TK #; e: pGEX-TK+GCV 41; f:
pGEX-5X-1+GCV 41 ) ; B,C,D: #4IEFAMKESSHHE. **: P<0.01 vs Con (P,=0.007 6, P,=0.0055, P:=0.0063) .

3 Western blot i I&# I & 28 B & MNK-45 REUAT-HEXE AT

2.4 Real-time PCR # #| HSV-TK+GCV *F A § &
A AR & G %l Real-time PCR £
T 45 2H 40 i Ak B 48h Ji5 98 T AH 5C 8 - mRNA /K
Tk As (WE4) , T RS Caspase-3,

Caspase-8, Bcl-2, Bax %M, 458 AWM, S55H
XFIRAIAR L, GOV 41, pGEX-5X-1 41 . pGEX-TK 4

Caspase 3 .

pGEX-5X-1+GCV 41 5 i MNK-45 20 it () 78 741 ¢
5 [ mRNA 7K I 76 i % 42 k. pGEX-TK+GCV
215 75 [ B A AR H PR T2 4H G B H Caspase-3,
Bax I8 3 Fh 5, Bel-2 HLi T8 1 W E AL, R
ZAAMIA T KRB RN, H P <001, 25
HAG2E
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A: 2SI IRA; B:GCV 4; C:pGEX-5X-141; D:pGEX-TK 4; E:pGEX-TK+GCV 41; F:pGEX-5X-1+GCV 4. **. P<0.01 vs Con ( P,=0.007 6,

P=0.0055, P,=0.0063, P,=0.0032) .

B 4 RT-PCR #&ill HSV-TK+GCV 3t A\ B R4 AT HEXEaERANZR
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e ARAIM S, iz SRR A B AL o7 /Y
2RI A Sy A R 5 ) S DR SR 4 R A
AR AN HE R FR R B ASEDT B o, HSV-TK 2
—Fh [ R Y, HSV-TK e 40 i J5 iE A TK
B, TK AE#E AL GOV Bz ik, JETMH DNA
REWE, MHAIEE BTG R, AF) A E A
i H g Bl

A HSV-TK 7EAR 2 iR 19367 Hh 5 5] 17 5%
UE. HUS Mg SO 24 A e DL b N 2RI
40 itk MCE-7 iz H] A A% 2E [ HSV-TK R RES
AR T SR AE B T A HOE, LAE R
MNK-45 4iiffd L2401, W% T HSV-TK REext H
I MINK-45 40 115 58, TR FiR 2R i . &5 21
PR G IRA AN, HSV-TK R4 RENS A SOt i
B MNK-45 A AI65E ,  HEAT— 7 i ]t
RN, BEEVE R E P SE R, HSV-TK R Ge ] B
I MNK-45 Z0 A9 FHA0EOS . B i A I R
I HAT BRI R e, AR RERE )
BEE T EAR G Z N FZHER . AR5 R
%% 1 HSV-TK Z G0 B Al i f= 22 AL AL fE 1 1052
M, &I XA LE, HSV-TK R4 T HiRghs A
R A 2B RN RS RE T o DA Y35 58
TR AL RS RE 134 % B HSV-TK HAT 3% 10T 15k
Heo BRI, BEFERBAARA ML P TK BT RA
AR AN RE. I, ZARSMEE TK HE
TE NIRRT BIRYT P R AE R, e B oR— a4
AR BAF IO BB ARSI RS R
PURMANOBESE, JEREATIRN B RERIRYT, TRE
TERN IR RO o — 2 R BRI

FAL, N T BUESE HSV-TK R 40T Hifhie
A AR AL T, AR BRI R LSS T HSV-
TK RGN A THCE A EE, 45928 5
/R, HSV-TK REEREWIEH L] T-8 1 caspase3 1Y
BIUILL K Bax 2B AR ZEAHE N U0, [ e
il Bel-2 PLIA T-H HKFRYFRIE. $28 HSV-TK &
GREUE e JE H R AN A A Tk A2, X T BE 2 HSV-
TK ZR G 5 68 20 b i ) S 2L
S 3k
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