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[# ZE)B8.HWEASBHE-S-## 8 Z1 (glutathione S—iransferase zeta 1,GSTZ1) EAIRHK T , AL GSTZ1 IR
Fff 3% 35 {5538 %% (adhesion junction pathway)$E5:E SMAD3 . IGFIR 5200 TR 40O T RS BE f1, 793% . PCR ¥ 3¥ GSTZ1 cDNA
731 3 7T e B IR 9% B B A pAdTrack—TO4, ¥4 #2541 IR 75 3 FBL pAdTrack—~GSTZ1 K B 41 Fik. il Lipofectamine 2000 %Q&E
HEK293 4R, 43 318 s i I A BRR T AdGSTZ1, B 58, %% SMMC-7721 4RMEIHN 3 41:Mock 4 AdGFP FIAJGSTZI
4, Mock 20975 (5T B4, AdGFP 48 KB IR 38 AAGFP BT B4, AGSTZ1 4 B RN 5 AdGSTZ1 SLHed . A5 i@
st Transwell SCEFI MTS SCI6 WEE H % T 4R MU R HE B B 1 AUSE MR, 35— 2542 qRT-PCR B Western blot i RBFZTGSTZ 138 1T
PR R E S B RN THMITEA R TS, &R . RIWET REEEARKRE AdGSTZ1, & Western blot ¥ 5
GSTZ1 7E SMMC-7721 #iffirP 923K, Transwell SEIEERFEH], AdGSTZ1 H 5 Mock 41 & AIGFP 4AH L, RERS U] BINHI AT
YRR AT RERE ST s 55 Mock ZEAR EL , 31 #84 (68.10 + 1.63)%(P=0.000) , 5 AdGFP ZAAR LY, I ZR 4 (50.70 + 0.99) % (P=0.000)
MTS S:B0 45 R 750, AdGSTZ1 4H7E 72 h F1 96 h AIMRIEEE(E ST 54 (1.13 £ 0.08) F1(1.28 + 0.07) , AdGFP 4 72 h F1 96 h FIE
BEME 4547 (1.28 £ 0.03) F1(1.45 £ 0.03) , AdGSTZ1 4H7E 96 h FIMIGRE(E S5 HRZAAH HL B BREAK , 22 5 A Geit# B X (P<0.01),
5 5k qRT-PCR J& Western blot 455 877 , 55 Mock 2411 AdGFP 414 Y., AdGSTZ1 /B 3t 20 Jf PRt Bt 6 4 1% S @ B P L 2 I
SMAD3 IGF1R %9750 SRR, qRT-PCR %52 B/, AdGSTZ1 415 AdGFP 4L, TGFBR1 #X KA R #(0.58 £ 0.13) (t=
4.609,P=0.010) ,SMAD3 #HX} 3358 4 (0.51 £ 0.08) (¢=8.030, P=0.000) , ERBB2 X} 3158 4 (0.46 + 0.09) (:=9.384, P=0.000),
IGFIR ABXf #EX 84 (045 £ 0.02) (t=14.480,P=6.000) ,FARP2 #H%t% 5 B # (0.37 £0.13) (¢=7.082, P=0.028), Western blot &
B ,SMAD3 21, AdGFP 41 B8 B AHXT 1A 8 9 (0.96 + 0.18) , AdGSTZ1 3£ 36 40 A9 & FAE % 35 8 (0.39 £ 0.01) (P=0.001)
IGF1R #1%, AdGFP £ 1078 [ AN #5558 7 (0.97 £0.05) , AdGSTZ1 LB 28 1978 I AHXT #3158 (0.44 £ 0.02) (P=0.000),, #5if:
GSTZ1 i3 IFRs BT (5 5 8 P A R L X i Rk 0 iR R A AL 7S

[ &4 |GSTZ1,;SMMC-7721 40} ; K5 485 580 ; R ; A HET 7%

[hE4%E]RT73-3 [HkfR=R/]A [ ¥ %5 B 89 ]2016-10-21

Construction of GSTZ1 recombinant adenovirus and its effect

on migration of hepatocarcinoma cells
Yang Yi,Li Jingjing,Liang Li,Gao Qingzhu,Zheng Yaqiu,Pan E,Wang Kai,Tang Ni Shan Youlan
(Department of infectious Diseases,the Second Affilisted Hospital and The Key Laboratory of Molecular Biology -
on Infectious Diseases ,Ministry of Educmion, Chongqging Medical University)
[ Abstract |Objective ; To observe the effects of Glutathione S—transferase Zeta 1(GSTZ1) gene on cell migration through regulating
target genes of adhesion junction signal pathway such as SMAD3 and IGF1R. Methods : The GSTZ1 cDNA sequence was amplified and
cloned into adenoviral plasmid pAdTrack—TO4. Recombinant adenovirus plasmid pAdTrack—GSTZ1 was transfected into HEK-293

cells to package and generate high titer recombinant aden—

fEETA:# K, Email:yangyi199006@163.com, oviruses encoding GSTZ1 (Ad-GSTZ1). First, the SMMC-7721
AAF 6 :GSTZ1 B AL R T O ERAR, cells were set into three groups,which Mock group as blank

BEEH: £4 2, Email ; shanyoulan11@163.com,

E2THR:BEARAFEALFTIWAB (%5 :81602417.81572683,
81371827); E R FTHEAA BN L ELTH AR (BT
cstc2015jeyiBX0011) ; & & Z 4 6147 B A &3+ X H8h R
B (%% :CXTDX201601015),

£ 5 H R : http://kns.cnki net/kems/detail/50.1046.R.20170518.0938.002. html
(2017-06-22) , in adhesion junction signal pathway were analyzed by qRT -

control group, AAGFP group as control group infected with ade-
novirus AdGFP,AdGSTZ1 group as experimental group infected
with adenovirus AAGSTZ1. The effect on the migration of hepa~
tocarcinoma cells was observed by Transwell assay,the effect

on the ‘proliferation was observed by MTS assay. Further, genes
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PCR and Western blot. Results: A high—titer recombinant adenovirus AdGSTZ1 was successfully constructed. Western blot showed
GSTZ1 overexpression in AdGSTZ1 infected cells. GSTZ1 inhibited the migration of hepatocarcinoma cells significantly compared
with Mock and AJGFP control group. The inhibition rate of AdGSTZ1 group was (68.10 = 1.63)%(P=0.000) and (50.7 + 0.99)%(P=
0.000) compared with Mock group and AdGFP control respectively. MTS assay showed that the absorbance values at 490 nm were de-
creased at 96 h compared with AdGFP. In addition, qRT-PCR and Western blot showed that the expressions of genes in adhesion
junction signal pathway such as SMAD3,IGF1R were significantly decreased in AAGSTZ1 infected cells than in Mock and AdGFP
infected cells. qRT-PCR showed that compared with those of AAGFP control group,in AdGSTZ1 group the relative expression of
TGFBR1 was (0.58 +0.13) (¢=4.609,P=0.010) ,the relative expression of SMAD3 was (0.51 + 0.08) (¢=8.030,P=0.000),the relative
expression of ERBB2 was (0.46 + 0.09)(¢=9.384,P=0.000) , the relative expression of IGF1R was (0.45 +0.02)(+=14.480,P=0.000),
the relative expression of FARP2 was (0.37 £ 0.13) (¢=7.082, P=0.028). Western blot showed that in SMAD3 group,the relative quantity
of protein expression was (0.96 +0.18) and (0.39 +0.01) (P=0.001) of AAGFP and AdGSTZI respectively. In IGFIR group,the rela—
tive quantity of protein expression was (0.97 £0.05) and (044 +0.02) (P=0.000) of AAGFP and AdGSTZ1 respectively. Conclusion:

GSTZ1 inhibited the migration of hepatocarcinoma cells through regulating the expression of target genes in adhesion junction pathway.

[Key words]GSTZ1;SMMC~7721 cell; adhesion junction ; hepatocellular carcinoma;cell migration

A B H KB -5 %88 (glutathione S-transferas—es,
GST)R—HEA L AEMINEEMEA R, FEFE
THEAER , BEGEFEAR 1A N & PR I E YR
F GST R BABUIE R EAER, R FEUEY
A% GST f& 8¢, BT LA GST A {140 310 1 41 i 98
AFEIThEEN, HF A 2 NARKERE : 4
V& GST Aok GST, o 40 % R GST k4
IRV R R RR RGBT R 8 MG, 535 &
A GSTA . .GSTK ,GSTM ,GSTP1.GSTS.GSTT.GSTO Fl
GSTZ181,

AN H BB - #2588 21 (GSTZ1) XFF N 5
K Bt . Bk 2. BR R FJ B (maleylacetoacetate isomerase,
MAAT) , 24 P H - R B A i — B2, 4
BMERMT 14 SHREAKEE, FESTEN 24 kDK
FERY, HFEEAEYEEN O GSTs #F, 25
EHFHT, I RS B H K (reduced glu-
tathione , GSH) 576 F Y R A B BUBYI R (F LM E
55 ; @2 SR N AR MM E /R 1 2 AO8, 4
TSR ML 2 Z BRFEAL A IEB RBE L BEC TR, B
B GSTZ1 7 & 47 51 2 T 40 B Vg K Ak R Jead 72
FRROVE M A BB

ARSI eI GSTZ1 B E A Bk 5 R
L, I AU R, ARG8T Transwell SC50 M
MTS SL584387 GSTZ1 X i ¥ 40 a1 B 14 5 6B 7 Y
SN, — 2 HRIT GSTZ1 STREFH 325 Sl AR O
#RFF U SMAD3 | IGF1R ZA N, 4 BB
5% GSTZ1 i T 40 Mg E R LI B oT B e

1 MHRFFEE

L1 #H

111 BRI GSTZ1ecDNA ik pOTB7-GSTZ1 4 B
Genecopoeia a5 FL09522) ; pPAd—Track-TO4 bk AN
BJ5183 . DH10B Fk K AFEAEH SMMC-7721 AWM E 4
HEK293 NASEIZ RTE . 2 MM T 37 °C.5%CO, 4 T
BEFRTE 10%854- 1175 (fatal bovine serum,FBS) 100 mg/mL
HFEEK 100 mg/mL #EEEF W DMEM 355754,

112 FEEF FREHENYIEE BanH 1 Hind W Pac T |
Pme I 1T NEB /A 5] ;DNA marker 2000 A-14 ¥ F Takara
yF] ;T4 DNA BB FUR/ DM BUR T & MTS [
T Promega 23 Bl ; B Y4AR Lipofectamine 2000 T Invit-
rogen /2] ; B BCA TE BRI & PMSF 45 £kl T2
=R HEECL &6 (3858 b2 & Y6iR3] ) .PVDF g+
Millipore 23 &) ; GSTZ1 BATLREHIAR (5) T bioworld 24 5] (57
2 :BS7924) ;SMAD3 5 IGFIR S35 (4) W T CST 4
Al (#25:88285;9750P) ; 4L (FEH %) IIEM B Abcam 2>

. Al;GAPDH #itlhly HE =R A F fa MM B Gibeo 24715

DMEM ¥3:3: FHHE R H Hyclone /A 7] ; Transwell /NEE
B B %/\ 7] ;iTaq Universal SYBR Green Supermix Bl £ BIO-
RADAYHE] ($75:1725122),

12 Fik

12.1 GSTZI BRARFBFHRER I  R¥E GSTZ1 CDS &
FEFFIE S8 FESI (£ 1), LA B Genecopoeia 2> &) i
GSTZ1 ¢DNA BN , 3718 DNA A BeK/INA 600 bp, Z,
BEDUIE AL AL PCR P=91/5 , 4 IR AT B§ BamIL 1 |
Hind MXUEEY), BEIUL PCR PR pAd-Track-TO4 Fki,
SRR I E B A AL IEH, ] T4 SRS 16 h, 8
¥ ABZA DHIOB 1 , B IREE T 37 CRAT LR, &8
7% PCR kit H B0 PP VE 25 A8 R L BRI 4047
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F=1 514rE7)
Tab.1 Sequences of the primers

2] ElkZlE2]l

IE X% 5° —~CGCGGATCCACCATGGGC CAGGCGGGG
AAGCCCATCCTCTAT-3’
X #E 5’ ~CCCAAGCTTCTAGGCCCTCAGCTCAGT
GGGTGT-3’
iE X4 5° -GTATGACAACGAATTTGGCTACAG-3’
X 5’ ~-TGAGGGTCTCTCTCTTCCTCTTGT-3"
1IE %% 5° -CCCAACTGTAACCAGCGCTA-3’
R X 4% 5’ ~-CTTTGACGAAGCTCATGCGG-3’
IGFIR  IE 4% 5° -GAACTTGCAGCAACTGTGGG-3’

R 4% 5’ -CGTCACTTTCACAGGAGGCT-3’

GSTZ1

GAPDH

SMAD3

ERBB2  1F 4% 5’ -GACAATGGAGACCCGCTGAA-3’
R X4 5’ ~GCCAGCTGGTTGTTCTTGTG-3’

FARP2  IF X% 5’ ~AGAACCTCATTGCTCCTGGC-3’
4% 5° -TTCTTCCACCAGCATGCCTT-3’

TGFBR1 IE X4 5° ~ACCGCACTGTCATTCACCAT-3’

K X5E 5" ~ACAGCACTTCTTCTCCCCG-3’

122 GSTZ1 BYREaIME W RS LUE, ARSI A
g Pme 1 B3] WG EA RN, BBREARBRERES
W BihL BI-AdEasy H, BAFFRARE 37 CHEARLTR, 7 LB %
R_EPkELY 15 Me/N BT , BeF T 2 mL & 100 mg/L
RARBERR LB Witk ,37 °C AR, AFRA/MIEBGR
IR FRL, B s bk e e HE FRPE T ok, B AR
A5 DHI0B 1, ¥ RIESF, it — 2 FIRGIE R YIS Pac 1
X E AR TR L E

123 GSTZ1 EHIRRENAEY Y GSTZI BAMRRSE
JEARES VS B RN JE , b M BUAR &8 5k, Pac | %
Y], ZBEIREE AL, 1 20 wl BREIK ., 2 mL ZSHERR
BURREINEE SR HEK293 4048, T/ HIA 2 mL & 1E
AEHHBEWO TN DMEM 54 BT 37 €.5% CO,
WP, ¥ 7.5 wL Lipofectamine 2000.250 pL Opti-MEM &
5], SAEE S min, SRIEMA 3 pg AdEasy-GSTZ1 FkiRE
1B, SEIEINE 17~20 min, BESEHRSYIMA MR IFH
HEK293 4Hf8H,4 h W, IIA 4 mL & 10%MIEMEL
Regpd B AIHE 10~14 d, BRI BB, RGBT 12
BB RS RRIL T —%5 HEK293 4, ik BEE 1% 5~6 UG
77 AT $RA5 B B Y GSTZ1 E4H 5% 2 (AJGSTZ1)

12.4 GSTZl BB REHESE B SMMC-7721 HHEL
A0 BT 24 FLESHR R E 3 1ME7L,6 h JEH GSTZ1
FHBRELL 10 pL APHER 12 SRR, B 6 ~Flim
AR E S PIH 10,.5.2.5,1.25.0.75.0.375 ul, 48 h &
BF B T AR RN AR S R E
FRRRERERN GSTZ HARKRENBRERE., REH
SMMC-7721 4uHfiHE 40%% FHRF T 10 cm 355 ILF,6~8 h

JEIMABRERE W EHRRE AJGSTZ1 X AAGFP, JEES .

2 R, 48 h BRI EE N BCA EEMHARES
HeRE , Al Western blot S e A MRARTE, B 50 ng LR,

£ 80 min BMAMIKE , B X PVDF I, 5% iR
] 1 h,# B Bioworld HUA LB 45 F 1:1.000 HIGSTZ1 i
1,4 °C 3, %5 2 K IXTBST $HE 8 min x 4 ¥, LA 1:5 000
BN P E %M T 1 h, TBST FIRBEME 8 min x4 K, i
A ECL £t B8R, tb8 AdGSTZ1 5 AdGFP & Mock 48
MR, AERER 3K,
1.2.5 Tanswell I SMMC-7721 4HMEHTHREES ¥
SMMC-7721 ZRjEIE N 3 4, 5352 Mock 241 . AdGFP 4 (Ad-
GSTZ1 #H, 4IfRYLRRE 24 h 5, RIUESFRE RN,
SR, BEABMA 4x10* /FLH4EHE S 200 pL
A& ML DMEM 3E3EREE Transwell /NEF /NESMIIA S
10%FBS I FR 5 600 pL 353 24 h JSFLIEFR 5L, PBS Ut
4% X F FEEREE 30 min, BB/ NE, BRRTEERELA
3 min,PBS ¥t 2 K, BBR/NE R FE R, B8 BHE
TG A I RS, FEHLIEE 5 1~ 200 REHHREF,
BHSEHME, L8 1 AJGSTZ1 21 Mock . AdGFP Xif 8 4
Z B ES, WA GSTZ1 XA MTBRE S MW,
ZEWEE 3K,
1.2.6 MTS LA il SMMC-7721 RfERIZE K SMMC-
7721 4BHELL 40% 09 R T 10 om FEFEILH , WHEEf5 /R
PEETEE B AJGFP 1 AdGSTZ1, YL 24 h, Kr4m L)
2x10° PN EEHT 96 FLEEFMR P, £1% 3 MEFL, B4t
1217, R TFHENRS 24.48.72.96 hBESEHIA 20 WL MTS
RN, BRIES, T 37 C.5%C0, BATRCHE2 L&
PA-AT BT L BE (absorbance, AME, &LWEE 31K,
127 qRT-PCR ¥ GSTZ1 i3 ik E kMt 85 5@ Bk
LN mRNA 975725k AdGSTZ1 55 AJGFP Bk SMMC-
7721408 36 h J& , F Trizol SRIREXAUME G RNA, BERE R IK AT
DL 28.18.5 s BT 3 &3, #R/5 Promega %6 FiXFEKRNA
%% R A cDNA,iTaq Universal SYBR Green Supermix 17
real-time PCR, EHUSKS MMM L BB RRE, I
SMAD3.IGFIR %, &5 FFI ILE 1, REHKHEHR 95 C
30 5,95 C 55,63 °C 30 5,72 C 40 5,35 MEH ,72 C
5 min, GAPDH fEXF M S EFE MY Ct 155 GAPDH
FHE Ct FHEA L, IS RS R EHERAE, ALK
BEE 3K,
1.2.8 Western blot #:ill] GSTZ1 it F35EREMHE RS B @K
FRERE Y SMAD3 #1 IGFIR FEA{k % SMMC-7721 41
s 4095 T 6 em EFRILT,6~8 h FIMABCGE R E
BB RN TS AAGSTZ1 DL K AAGFP, B4 2 KEeH,48 h
R S EE ,BCA & BIMMIE GWREE, B S0 pg |
BB, % 80 min BHHIKG , B E PVDF i, 5% 1543
FIRHA 1| h, FFEEE AR SMAD3 #1 IGFIR Hifk,4 €
3R, 55 2 K 1 x TBST ¥EAE 8 min x 4 K, fILA 1:5 000 ik
B WD RIEE 1 h, TBST FHREEE 8 min x4 K, A
ECL RIERFIRE, B GSTZ1 433355 SMAD3 il IGF1R
HFEHHR, FALBER 3K,
13 s%itFEik

GRS IER AT 3 RS B A L, R SPSS 19.0 4
ARG TSRS R . SRR + iR+
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)R o L] FEER PRSI ARAS « K4, 222010 (2 4104 L)

POBE SR B DR 207 22007 , PRUEA T 2 T LU AR, Ak o=
0.05,
2 & B

2.1 GSTZl E4AMRAFRAGHEL ST

FEHI ALY GSTZ1 HA Bk L% A BJ-AdEasy B2
o PRBTE T, 428 DNA, JH Pac T BSYIJESBERSHEIK , vT WL 2
ZAH BT 19 kb 5 4.5 kb, 2 51 40 B 2 R A R D)
(E 1),

19 329 bp

e
3472 bp <

B 1 RHEENYIEE Pac 1 EIEEEHRA
Fig.1 Identification of recombinant adenoviruses
by Pac 1 digestion

2.2 GSTZl THMAAFHE

i H HEAF 1 5 45 GSTZ1 5 2H iR ik B R Lipofec—
tamine 2000 $4 4% HEK293 40/, 7 d JEAEN e T Al
LA S R G, AR “EE BLIRT, 10 d JR 4 i,
14 d J5 K2 1/3 DEREANMEL BLF , WA I VR A7 S s 0 Lo
(A 2),

A. AdGSTZ1 7d B. AdGSTZ1 10 d

B2 HEK293 #iffish &3 E AR (100 )
Fig.2 Package of recombinant adenoviruses in HEK293 cells;
Transfected HEK293 cells were observed under fluorescence
fieldon 7 d and 10 d (100 x )

2.3 Western blot 5% GSTZ1 £ M 5% 469 1 F ik %

FH GSTZ1 T 2H i 7 83fe SMMC—-7721 4, [A] i B
%o B8 ZH Mock ZH 1 AAGFP 4,48 h J& $& B4 it 5.5 19, BCA
SE R HY MR B Western blot %58 AAGSTZ1 4H 5 Mock 4H
Hl AAGFP 41k 25, &R BR,GSTZ1 T MW A
HA 4 Al 0 2R U , AAGFP 41 i 28 A A 6 23k 40 (1.09 +
0.05) , AdGSTZ1 2 ()2 FI AR X Rk i 4 (14.09 £ 0.15) (F=
15 225.55,P=0.000) , &n/&l 3 7,
24 GSTZ1 3 SMMC-7721 %m it 4342 & 6 5 64 %

P SMMC -7721 40 i Jk Y &% 3 W% BE (19 AGSTZ1 5

AdGFP, i A\ Transwell Z/N% 24 h J5# HITFERE S, 459
/N, AdGSTZ1 SZEG4 B f% B B4 k] SMMC—-7721 4iiffd (19358
{RZBHE 11, 5 Mock ZHAH L , 4 il %8 Ky (68.1+1.63)% (P=
0.000) , 5 AdGFP 2 A HL %5 , 4 il % 4 (50.7+0.99) % (P=
0.000), 4 4 fas,

Mock AdGFP  AdGSTZI 20
SR
GSTZ] il s 0

GAPDH S Gaa> S

B AR ek it

Mock  AdGFP AdGSTZ1

B. &4 AR R IA it

A. Western blot 25 GSTZ1
A FREIR
a: 5 AdGFP 4[4, P=0.000
B 3 Western blot SEIIEIF GSTZ1 EARRBAITRIERE

Fig.3 Western blot identified GSTZ1 overexpression
in AdGSTZ1 infected cells

& 2 Western blot LW FHEFREXIFRILE
Tab.2 Relative quantity of protein expression detected
by Western blot

215 GSTZ1
Mock 1.000 = 0.089
AdGFP 1.091 +0.053
AdGSTZ1 14.098 + 0.151
FAH 15 225.550
P 0.000

7 :Mock 205 AdGFP 21 [ , P=0.332; Mock 21 5 AdGSTZ1 4 It ,P=
0.000

AdGSTZ1

Mock AdGFP

SMMC-7721

e o . e
A. SMMC-7721 4l Jfd 40 it 7% e o A 4G

250+
= 200+ = =
B ; o
g [50..4 Oy o -
E WAl e
B¢ 1004 2 ~
iﬁ :
L, S04
& =
0-
Mock AdGFP AdGSTZ1

a: 5 AdGFP 41 H4% , P=0.000
B. A HLEF T 435

B4 GSTZ1 3t SMMC-7721 RRRER B EEEN MR
Fig.4 Transwell assay detected the migration of SMMC-7721
cell infected Mock, AdGFP,AdGSTZ1
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3 Transwell RS ANNEF FHRMTHME
Tab.3 The celis number per field in Transwell assay

HA A%
Mock 227.600 + 6.841
AdGFP 188.000 + 5.522
AdGSTZ1 72.800 £ 3.114
F{E 1111.868
P{H 0.000

¥ :Mock 215 AAGSTZ1 448 i, P=0.000

2.5 GSTZ1 % SMMC-7721 tme3g 3k 5k 7 89 %ok

MTSHIU A [5] Bt 8] 25 45 25 0o JFF 0 40 M 1 L By 3 i, 465
R BN ,AIGSTZ1 HFE 72 h f1 96 h B A o HAT 51N
(1.13 £ 0.08)F1(1.28 £ 0.07), Mock ZH 72 h 1 96 h tRIGEE
1843 B9 (1.32 + 0.10) F1 (1.53 £0.03) , AdGFP 4 72 h 1
96 h ITGEEE ST B0 (1.28 £0.03) . (1.45 £ 0.03),, &
FEAERT LI AdGSTZ1 4H7E 96 h HY Ay ., 1E- 55T FRLAA
HoBA B AR, 22 7 A Gt R L (F=17.819,P=0.000) , Y B
GSTZ1 eSS il IR 40 MU AR 7, A0 5 B

207 -e Mock
~@~ AJdGFP
154 -a AdGSTZ1

g 1.04

" 054

0.0 r T r T
24h 48h  72h 9% h
a: 5 AdGFP 4H H#%, P=0.007;b: 5 AJGFP #H &, P=0.012
B 5 GSTZ1 3 SMMC-7721 4T R EREE /18 % IE

Fig.5 Effects of AdGSTZ1 on the proliferation of
SMMC-7721 cells

2.6 qRT-PCR ¥ GSTZI it KX 5 # W& 43 5 8%+
Fe 2 B mRNA #9 &% T4k

AdGSTZ1 5 AdGFP ¥ SMMC-7721 Z8}/5 36 h 25
A RNA, 55 3% cDNA, B qRT-PCR #9 J5 Ba A T K
MBS S @ B 3 5 TGFBR1,SMAD3 ERBB2,IGFIR,

FARP2 i) mRNA FiEZA, 587~ ,AdGSTZ1 5 AIGFP
A H  TGFBR1 AR R X BN (058 £0.13) (1=4.609,P=
0.010),SMAD3 AXTFRAE N (051 £008) (:=8.030,P=0.000) ,
ERBB2 #8551k 4 (0.46 + 0.09) (¢=9.384, P=0.000) , IGFIR
AL EN (0.45 £0.02) (1=14.480, P=0.000) , FARP2 #H%¢
FIAE (037 £0.13) (+=7.082,P=0.028) , % B 3 F 3K GSTZ1
5 , BRI T S S A IR R R R I R T B AR, %
LWEH 3K, 1B 6 Fix.,

F4 FEMERNRKE
Tab.4 The absorbance of different time points

ZH 51 24h 48h 72h 92h
Mock  0.841+0.014 1.201 £0.081 1.326+0.108 1.537 +0.039
AdGFP  0.870 £0.069 1.13420.072 1.285+0.035 1.457 + 0.034
AdGSTZ1 0.800+0.045 0.923 +0.062 1.131+0.088 1.282 +0.076
F& 1.532 11.948 4.626 17.819
PfE 0.132 0.012 0.063 0.007

£ :24 h,Mock 15 AdGFP 4 H., P=0.491,Mock 215 AdGSTZ1 4L,
P=0.352;48 h:Mock #15 AdGFP 4 ., P=0.303, Mock 415 AdGSTZ1
#8 1, P=0.003;72 h:Mock 1 5 AdGFP £ K ,P=0.565,Mock # 5
AdGSTZ1 #H 1k, P=0.028;96 h: Mock 415 AdGFP At , P=0.116,Mock
45 AdGSTZ1 4 1, P=0.001

157 B AJGFP
] B8 AdJGSTZI
|
#®
®
Z
-
z
==
=

a: 5 AAGFP A K38, P=0.000;b: 5 AdGFP 41113%, P=0.000
B 6 Real-time PCR BB SERPEER
mMRNA BI3ETEL
Fig.6 Target genes in adhesion junction signal pathway were
analyzed by reai-time PCR

27 Western bolt BiE st Wi 2z F BB A B B £
4

M R G GSTZ1 F3h 8 HHE KR M % (5 5@ B
HFE PR 2 445> F SMAD3 IGF1R, F§ Western bolt 77

%5 Real-time PCR X% &AM FAR
Tab.5 Relative quantity of mRNA expression of Real-time PCR

25 - TGFBR1 SMAD3 ERBB2 IGFIR FARP2

AdGFP 0.947 + 0.027 0.981 +0.053 1.030 + 0.056 1.030 + 0.065 1.116 £ 0.119

AdGSTZ1 0.583 +0.134 0.507 + 0.083 0.463 = 0.090 0.447 = 0.023 0.373 +0.138
¢ {8 4.609 8.030 9.384 14.480 7.082
P1H 0.010 0.000 0.000 . 0.000 0.003
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IIFRE A FRERL, A SMMC~7721 4R GSTZ1 E
AR, FIET B B X B4 Mock 411 AJGFP 41,48 h /512
BAASTER , Western bolt #:) SMAD3,IGFIR &L, 5
VARS8 R B, 55 AJGFP 4Ltk , AdGSTZ1 AHRZ B
(%, IGFIR 4 ,AdGFP M BAMBHHEN REXR R
(0.97 +0.05) , AdGSTZ1 LI HA T HXT FRIAE (0.4 =
0.02) (F=306.297, P=0.000), SMAD3 £t AdGFP % Hi 4
B RN K 8 28 (0.96 + 0.18) , AdGSTZ1 52K 40 #0978 140
Stk E(0.39 + 0.005) (F=26.016,P=0.001) , {n&E 7 FiR,

15

Mock  AdGFP  AdGSTZ1

=
[=]

IGFIREA MY RIAR
(=]
s

0.0

i Al e L

A. Western blot 11l
IGFIR WEH&RE

Mock  AdGFP AdGSTZ1
B.IGFIR HHEH
. KXtFAR

—
n

MOCK AdGFP  AdGSTZ1

=
[=]

a

0.5

SMAD3 BHMMFA R

o
=)

Mock AdGFP AdGSTZ1
D. SMAD3 P EH
X RIEE

C. Western blot #:1lll SMAD3
HEHER
a: 5 AJGFP 4 H%, P=0.000

7 Western bolt ## SMAD3.IGF1R ME A FRIZTL
Fig.7 IGF1R and SMAD3 protein expression detected ~
: by Western blot

F 6 Western bolt ##l) SMAD3.IGF1R MERERiAT
Tab.6 1GF1R and SMAD3 protein expression detected
by Western blot

45| IFGIR SMAD3
‘Mock 0.999 £+ 0.016 0.999 + 0.082
AdGFP 0.979 +0.049 0.964 +0.184
AdGSTZ1 0.448 £ 0.011 0.388 + 0.005

F1E 306.297 26.016

P 0.000 0.001

1 IFGIR, Mock 415 AdGFP 4L, P=0.443,Mock 415 AdGSTZ1
H , P=0.000;SMAD3 : Mock 21 5 AdGFP 4 b , P<0.725,Mock 4 5
AdGSTZ1 41 }Y,, P=0.001

3 it it

AT R R B R LB 2 — , H
KPR IR I A, BHIP RS AR

B E A%, HoP R R 2 i SR R T
EREERZEY, SAMEABETUNXER, Kl
% # (adhesion junction ) f&Z il B E B2 Ry — A, =2
£ 5 4B UT b Bz AU IR A B R ORGSR
FLEF A0 RTE B RS B BT 2 MR, O 4H A
KT (RERE HARE EERIE AN, HaE B AER
#E L) SMAD3 IGFIR \ TGFBR1 %5 ] 1 i 3 (R 2 A48
25 5 B A HORS B i S RE 1 VR 5T , AT AR By 4t B
HIE B FR R, WAL, XRS5 T TGF-B,
Wt . mTOR 2 fhigi AH 34 15 B G S 9 5 1L, HE T
AR [B) ) 2% 42 B vl ek 8 1) K A R R, a0 SMAD3 4B
4 TGF-B {5 S P AR | B R TL
I S B I B R R 2R BB 1A, IGFIR 25

" T IGFIRB/PBBK/AKT {5538 B , B R BUE S P bt

figed g R IR AR IR FLARE BRI R
e BB SMAD3 IGF1R 88K B
ARSI R, A LR GSTZ1 MRk
e 51 SMAD3 IGF1R 235 F & WA TG #10 A8 40
JRER, R BT — R e ZEHEE

F5h, GSTZ1 F BB 4 N & B S B &R X
T s O, B TR B, 8 s 0 L Ath B R =TT
g™ EAEEELL , AR e B E R LAE 18|
A TNER RAE PR BER IR, SR GSTZ1 XY
R BB, Tk, MBS RENHEEXRE
BTG IR S . TREER, BERE R & AP
28 44T . b T P R U e T BB TR AR BE T B4
RRMENEER I SHAMFEEREFETHXC
2, sk NEERAS ZLER I BB A
FBAR SRR 5 R R B RS AR S8

AIGERR, EARBK S REAR R L B H
FEEAE R , FBOH 5 40 MU 32 49 miR-200 52 5|4
il , Ja 3h & B2 —[8] i % 1k (epithelial to mesenchymal
transition, EMT) i) 2 [ R 1k | Mﬁﬁl&"ﬁ’lﬁﬂb‘ﬁ
R A, BT PR ) SR T P sk A M B
A MAE 1 BGISWIREE, MR 5 &= |
SR ZHES, LARHE AL T IS
WA , FIAFRET= 4 AR B X R TR AR A SE IR , 3R
GSTZ1 ¥ K BRI =4 5 FF R M R A& B SRR REA
—EBFR AR 4 GSTZ1 fE—E R RGBT A
awtinay ki3 NI A0k e AR gt S S
i AR A ) TE RS (AR FR AT TR SR SR
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BTLA,GSTZ1 1842 5 E 3 B A 15HE BR (O B
A REE v FHEALREE RS RE ST . AT Sl
5347 GSTZ1 J¥31 , LTI EE T GSTZ1 M E A IR%
& , Transwell SCEGHIESE GTSZ1 AT LA BH 8 #0551 FF-Jes 40
MR ERIRZERE ST, #—2 85T real-time PCR 3L
5, RATHERF GSTZ1 iFRA M 5K T A
%#¥ SMAD3.IGF1R .ERBB2 TGFBR1 .FARP2 2
HRKEW TR RE, SRR T P EAERE
P SMAD3 . IGF1R P4 Western blot SLH: 347
K, %85 qRT-PCR 45485, L BB AR
KFEHETHA, ‘

5 LR AL A R R GSTZ1 A
RBRREE , ZE RSN SR PR E R T GSTZ1 A
M R R R TR, H R s S A e s
E(E 5@ X E SMAD3 IGFIR KA
T A A A A RS BB 1 3 T ok, K CHIP ColP
LITIEAHT GSTZ1 5K M ERE SE B AR
HEXER ,ARBAERER 5 GSTZ1 RikF VI
KRB R E = A& =4, R B GSTZ1 4 Kt IR
20 YN SRR I SR RIR S, itk
#—E M FRA MR B, a0 FAEYER
K kA5 GSTZ1 58 i3 AR v 41 L B9 255
A % G ok B i i AR G SR B R R MR A T
pLEl,
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