WREARILEL®

wcjd@wijgnet.com

49

R A SHLAYRS 20085E10H38H; 16(28): 3146-3151
ISSN 1009-3079 CN 14-1260/R

S A% BASIC RESEARCH
X B Smad7 B %R A FAT AR R ZERT 2 R R RO o

W, % B, A B, F A& IR, BErE, BER

[ L Sk

FT 45 440 & 2 fie
SRR (ECM) £
RS % AR 6d
R, L KB
¥R E KW
ML (HSC) W35k &,
HSCHR4M32 3
FrEA, BT AR
M4 it iz, 2
AR AT 04 BT &5 e fb
BER HAL KA
T B(TGF-P)ZAF
o AT P %
F & mie R T,
HAZ 5 AR
Smad % &, Smad7
R TGF-B1z 5 %
TR E T
HEEG, AAR
LA AR R

m&FERE
J R, B, K
ERFEFRE
EZEA

N, R e T TRFEFRE —WEEREL T —H 4
BEERABRGATT 832008

BB, BT TRXFEFRE —HEER A =F e
% B RBBRGTFH 832008

&\, =8 MR, Bz, BRER, e TFRFESR
G — B BRI AAL #1584 E R A S R BT T 832008
B, R TFRFEFRE—RWBEER TS ERE
BHEERABREGATT 832008

/)8, BT, FBMEBRFECERTHUSTTBIHFR.
KA HRAFHEARAMAELFTIRA, No. 207136

FE R A AR A, No. 05]C08

EIRAEE: X158, 832008, HIBALSNEEX OIS, #MiEn
TFARFES RS —MWEERDECAR. seliab23@sina.com
E815: 0993-2859284

WASEEE: 2008-05-02 {BOBHA: 2008-09-20

#ZHHA: 2008-09-22 FEZ B EER: 2008-10-08

Construction of eukaryotic
expression vector for rat
Smad7 and its expression
in hepatic stellate cell line
HSC-T6

Xiao-Yan Yang, Yong Yang, Yong Zheng, Rui Li,
Ting Zhou, Kan Sun, Xiang-Yun Chang,
Wei-Gang Chen

Xiao-Yan Yang, the First Cadre Department of Geriatrics,
the First Affiliated Hospital of Shihezi University Medical
College, Shihezi 832008, Xinjiang Uygur Autonomous Re-
gion, China

Yong Yang, the Second Cadre Department of Cardiology,
the First Affiliated Hospital of Shihezi University Medical
College, Shihezi 832008, Xinjiang Uygur Autonomous Re-
gion, China

Yong Zheng, Rui Li, Ting Zhou, Kan Sun, Xiang-Yun
Chang, Wei-Gang Chen, Department of Gastroenterology, the
First Affiliated Hospital of Shihezi University Medical College,
Shihezi 832008, Xinjiang Uygur Autonomous Region, China
Ting Zhou, Center Laboratory, the First Affiliated Hospital
of Shihezi University Medical College, Shihezi 832008,
Xinjiang Uygur Autonomous Region, China

Supported by: the Ministry of Education Science and
Technology Research Key Project, No. 207136; and the
Crops Foundation for the Doctor, No. 05JC08
Correspondence to: Dr. Yong Zheng, Department of
Gastroenterology, the First Attiliated Hospital of Shihezi
University Medical College, Shihezi 832008, Xinjiang
UygurAutonomous Region, China. selia623@sina.com
Received: 2008-05-02 Revised: 2008-09-20

Accepted: 2008-09-22 Published online: 2008-10-08

Abstract
AIM: To construct rat Smad? eukaryotic vector,
observe whether the extraneous Smad?7 gene can

transfect HSC-T6 effectively as an anti-fibrosis
factor, and to investigate its effect on expression
of TGF-B1, collagen [ and collagen Il mRNA in
rat HSC-T6 cells.

METHODS: Rat Smad7 ¢cDNA was cloned into
eukaryotic plasmid pcDNA3.1(+) to construct
Smad7/pcDNA3.1(+) plasmid and transfect
it into HSC-T6 cells by Lipofectmine2000. The
positive clone was selected by G418. The ex-
pression level of Smad?7 protein was detected
using Western blot, and the levels of Smad?7,
TGF-B1, collagen I and I mRNA by RT-PCR
were further detected using RT-PCR, respec-
tively.

RESULTS: Smad7 eukaryotic vector was suc-
cessfully constructed and confirmed by endonu-
ilease digestion and sequencing. And Smad7
mRNA and protein expression was significantly
higher in Smad7 transfected group than either
control or empty vector groups (1.053 + 0.009 vs
0.984 £ 0.054, 0.986 + 0.044, P < 0.01 or 0.05; 0.083
*0.026 vs 0.058 + 0.050, 0.056 = 0.064, all P <
0.05), TGF-B1 and collagen I mRNA expression
was significantly reduced in Smad? transfected
group than control and empty vector groups
(0.961 £ 0.013 v5 1.039 £ 0.013, 1.032 £ 0.037; 0.592
£ 0.096 vs 0.767 £ 0.085, 0.770 = 0.090, all P <
0.01). There were no statistically significant dif-
ference in change of collagen Il mRNA expres-
sion among the three groups. The difference of
Smad?7 mRNA and protein, TGF-f1, collagen [
and Il mRNA expression weren't statistically
significant between control and empty vector
groups.

CONCLUSION: Smad7 maybe has activity of
anti-fibrosis through inhibiting TGF-/Smad
signaling.

Key Words: Smad7; Construction; Eukaryotic ex-
pression vector; Hepatic stellate cell
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fik 1 TRINIESmadTHULF AL IMBOR, AWK BIEE  madkHe
BH0: M K ASmad7 ik Ak, AT IR (S . e
WA S R Smad 7 x4+ A 2 Ik 4a EHSC-T6 84 4% 3¢, AR, R
Fit—FHRLATGR-BLA L. MAKR 1 HRRTTH i
MRNAE A KT 493w 1.1 ## pcDNA3 ()RR ALBAURE; K BSAdemmb, &

A BT AER

Fik: KA AE TAHE RK¥Smad7 cDNAFEA
A A B ARpecDNA3.1(+), #2 X R Smad7
AA KA., IR AR 4 £ HSC-T6%m i,
oA AT, FIEAR A, G418
Jin ik, BRECFE M ZE iR, i3 ) Western blot#in]
Smad7%& & &A1 U, RT-PCR#& M Smad7.

TGF-B1%& 1 . 2 A& EmRNA &) & A KF

LR Byt 54 RAE F Smad7 A AL A KR
KM RS, Smad735 405 BB, ER
FgarbE:, Smad7 mRNA & & 2 23 e (1.053
+0.009 vs 0.984+0.054, 0.986+0.044, P<0.01
%0.05), & & K-FEZF EF0.0834+0.026 vs
0.05840.050, 0.056+0.064, 39P<0.05); Smad7
BFEMTGF-B1. | A EmRNAK L B
(0.961+0.013 vs 1.039+0.013, 1.032+0.037;
0.59240.096 vs 0.76740.085, 0.770+0.090,
#P<0.01); A RmRNAKA £ 5 L4t
PR EF AR, 2R ASmad7 mRNAFe
EGKF. TGF-1. 1. MAIKEmRNAX

#518: Smad77T 445 TGF-p/Smadfz 5 4+ %,
FE— AR L AR Ay A FE

FER1A): Smad7; HHE; EAAFRA BN, AT B AR 40

B, 2%, AFE, &, FR IR, Bax, FERL X8
Smad7 EFIATRIBVIER RART 2RBIEPETIA. BFHE
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JFEF 4k 2 40 B b BE i (extracellular matrix,
ECM){E I 2 iR 45 R, HOCHE A1y 2
RTAR R4l il (hepatic stellate cell, HSC)FJHT,
HSCHAME IR BATIE AL, BRI T 4Rk N 2R 4E1b
AR, AR I AT A AR Y. A AR
B(transforming growth factor-B, TGF-B)& JIT £ 4k
ATE 1 d TR B 4 L R 7, AT 5 AR AR
Smad5g )i, Smad7 /2 TGF-Bf5 54 Figfan) 1 %
e A, HAA P Y. Asgim
A Smad7F AL TR, 155 Smad 75 H/EHSC
HHIR R A, U ) A ) 5 e, A )
TGF-B1 /% 1+ AR EmRNA [ &35 K -5,
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JW 15 A5 ID HS o 28 A7 1] - K27 = 27 Bt 37 96 7
55 RO R IR E H TSI = BT TRIzol
Reagent RNAZMZ . Lipofectmine2000%% 44ix
14 5 E Invitrogen 2 7] 77 i 5 i il S SRk
BN YIEGECOR | « Xho 1 W H H A TaKaRazy
Al BT UNTQ-10/N & ok Sl He il 5 &
PCRYI I MG 7 £ 4 I 5 KBBIA ] 7= i, Taq
DNAZ W 5 NHEmAC-B-DY- 7B . DNA
Marker. —HIAL. k. HaER. &
T 4R, =R MR O, T TR R
&, TEMED, WWH4L et al B _IifFSangon; PVDF
JEMilliporeZs w7~ iy HhE-200% HSigmay wl;
HSC-TOAH M phy i [ s 27 b2 o Fo g = e Jie g 1
FUITHRAE; Jif 2 1135 A Hy Clone 24 & 7= fift; 164085
FRHELIY H GibcoA 7]; Smad7 mAbIA [ R&D A ;
K FIMarker(SM0671)J HEMBIA #]; _Fif§Sangon
SERLT | P)E ORBE BRI

12 7

1.2.1 XA Smad7 A4 A& ks by # s i
TRIzo 742 K BT LR RNA, 3005 5
cDNA, PCRY #4Smad7 H ) 1 B, 51931, T
R /W) /S (EcoR 1« Xho 1). CaCLi%ki% S
DHS5a il % 22 541 8. pcDNA3.1(+) & Smad7
AL G P HECoR 1« Xho 1 XUHEY), 4 al
JaiE R, M Smad7/pc DNA3.1(+)F4H Jiki.
AT AT Ak, [N B B X R 510 )
Amp(H)RFFRHE LAl WA EE VK, BEPLPkIE
PATORE, RN T3 mL Amp(H)LBEF M, 37°C
250 t/mind&FE12-14 h, BL1.5 mL AT /N5
FERRBRE, Uk WL BA P B B ORLRE XY, XUED) %
SEAT FL VKA G D) 80, g D) E I 1 B PE v B
B bR T

1.2.2 fmfedsIc B R As 45 4. HSC-T64H M LL2.8
X 10°/LEEF T 6L H (2 mL/4L), 37°C, 50 mL/L
CO 155724 h, BENL N IEH X AL, 25 ok 4l
FISmad7 UL % Yedl. T Yemy 3 2 M s
I, PBSHUE)G, RESLINTC MG JEXPT 1640
BrgRHE2 mL, ¥ k24 uLAILipofectmine2000
20 pLAr 500 uL 1640558, % HIRAIFES
minJf, RS, # 520 min. FE4LIIAS500 uLiE
B, BRI, TN3TCHEE AT, 6 h)5 B

#& G, A A F|
BT RIAE B Y.
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mia £ B xR 1 LRATRAERSIMEIIRT ISHBRKE

% B % 7~ Smad7
it AGA, TR R
FLIETGF- B 455
BN, SET A E
(CAGA)(9)-MLP-
Luc X 3%, M
BRI B

EE LETBSIME5 FIZH BRKE(bp)

Smad7 cDNA 5'-CTACCGAATTCATGTTCAGGACCAAACGA-3' 1287
5'-TTCACCTCGAGGGCTACCGGCTGTTGAAGA-3'

Smad7 5'-CTGTGTTGCTGTGAATCTTAC-3' 600
5'-GCTGTAGGCCTTTTCATAGT-3'

TGF-p1 5'-GGACTCTCCACCTGCAAGAC-3' 300
5'-CCCCAGAAATCATCGAGAC-3'

| YRR 5'-GACACTGAACCCTTTGTAATG-3' SR
5'-GTGAAACTCCCGTCTGCT-3'

Il ZYRRIER 5'-AGCGGAGAATACTGGGTT-3' 288
5'-TGTAATGTTCTGGGAGGC-3'

GAPDH 5'-TCCCTCAACATTGTCAGCAA-3' 309

5'-AGCTCCACAACGGATACATT-3'

H100 mL/LIGA- I3 20.1 U/LXPTIFI 164055
FEW(2 mL/FL), kBT 7.

1.2.3 G418 7% ik E 9 #4532 . HSC-T6%m MLt
FE 0 0 i A5 40 I LA2.8 X 10/ LK) 5 i Je b i3
TR, 24 hfig, FG4185 7 IMLi (1164074, BL
FGHR J5 2h 0-600 mg/LIFIVRAA, B H 33, AH M. AL
(R B AR AR, 555711 d, BL7-10 d 90%41 il 55
HY A B FE TR MR B, DRI A 2 450 mg/L ok st
e B W YL S TH S C-T6 41 i i A450 mg/L
G4187iii%2 wk, KB/ R YLHS C-TO T4t
T, SOHIRE 4200 mg/L G418, H #5100 mL/L
5/ MLV 11164015 TR 5k, 6 Jedfh ol H 1t 5 D4 i)
HSC-T64H Ml % 30 JE % v b

1.2.4 Western blotZRT-PCRA& M| £ 5 2B, =
JRKL B A Fe 9 Smad7 &4 WAL S B
20°CHRAF. Western blotb I 40 mL/LIK 4K,
100 mL/L7r BJK, T4 FMarker 3.0 pL, FEA
20 pg/fL, k%100 mL/L SDS-PAGEH
FLYk60 V, 30 min/5 2 FE RN 100 V, 90 min iR
Y WS B R R MUK, AR E AR R
PVDFJi, 20 V, 50 min. £/ 5 LAS0 mL/LIRIGH)
FITBST = F3F P14 hy I 249 B2 i) — i
H(Smad7 1.0 pg/L, GAPDH 1 : 1000) %2 h),
4°CIH. TBSTHEML3 KR, 15 min/iX, HIAIG ik
45 S HRPH —40(1 : 5000)0 7, iR R
P22 h, VR, WRE, MR, IR RNAHYE RT-
PCR: TRIzolVAFEH#-41HSC-T64M il SARNA, 1
s JjcDNA, #ETPCR, BRI LAGAPDH N
W, 51 H 1. %2 Western blot, RT-
PCREH, KGR IG, H 2 SRR g 5 B
A ESmad7HE HAIGAPDHA H, Smad7.

2000 bp
1500 bp
1000 bp

700 bp
400 bp
200 bp

@1
pcDNA3. 1 (+)BFEY); D: Smad7/pcDNA3. 1 (+)EAZ IR B
JERL B 281; F-G: Smad7/pcDNA3.1(+) L% # ik S Tk
WEEYIfG; M: Marker.

PRI TRIZRV BB EELER. A: pcDNA3.1(+); B-C:

TGF-pl. . IIERIEMGAPDH mRNAF
J6E A, F AL, NS IGAPDHEK A
TEE, PR AT LA R H R DR SR IA IR AR R

BiitZ AL K AISPSS13.048 4 AF 4 #r,
Hlli Limean = SDR IR, AL E BRI
T3 225 MT, P<0.05 K R 25 e Gevh 2 5 L

2 R

2.1 TabE & P ey BRI B 5] e B4 Ok
XV J5 AT BB A UK 29 7/EDN A Marker
1287 bp#5.4 kbt nf WLy 4% W @ 47, 55 BT
H IR BER/INHRE, UESE A B e B (B 1), e
45 3 5 GenBank "SR 1) 747145 (NW_047516.2)
Smad7 A% TR 7 41 [ 5 4 — 3.

2.2 HSC-T64mhg s &84 i it #5445 IMHS C-T6
SN AN450 mg/L G4180fiE2 wk, Kior A
PHSC-TOFATTIET -, R 24200 mg/L G418,
100 mL/LIG 4= M35 i 164035 I 58, S Ju gty H 1)
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& 2 Smad7, TGF-BIR | . Il BEXERMRNASSmad7&E/IZRX (7 = 6, mean + SD) LR XA
B % Smad7 A
TGF-B1A& 1. I
pay| Smad7 TGF-p1 | BURRER Il BURRE Smad7Z=H i:i gf‘;—nsl\;Aé—?
= I,
IEEWIRA 0.984 +0.054 1.039+0.013 0.767 +0.085 0.941+0.024 0.058+0.050 8 9h % Smad 7 4
G| 0.986 + 0.044 1.032+0.037 0.770 +0.090 0.944 +0.100 0.056 + 0.064 Sy R, b
Smad75& A 1.053+£0.009°  0.961x0.013"  0.592+0.096' 0.910+0.059 0.083+0.026" Wk e KB &
5T RBRI R

°P =0.009, °%P = 0.000, P = 0.004, "P = 0.020 vs [FEIIIRLA.

S (D SRV

2 THEEHIHSC-T6LBIBFZ A EYTERE( x 10).

FEDAFTHS C-TO4H fizs A2 T i e %, HSC-T6 4 Jifd
SIRTEAM, BT DR S 0 oA R 1, A
JH6 ] LR AL B S ) A R A, R I A K AT
YEA(1512).

23 EFATRM, F ARG P Smad7 R
EROE E- i O E ) IR S Pt 3
Smad7/& 4N YL HSC-T64N il J&i, Smad 72K 11315
AP B, Smad74 205 IEH XTI, I
B2 bee: B2 KR R = 0.020, 0.026),
IEH AR AL 2 R4S mad 78 /KPR Ik 2%
SIG T F R (P = 0.644, €3, #2).

2.4 %8Smad7. TGF-p1& I . M#A A /AmRNA
89 &8 Smad 7 Y4l 1EH 0 2 K S TR
41 EL#: Smad7 mRNAZFR LW B8 @ = 0.009,
0.011), TGF-B1 % [ R IAmRNAKIA NP =
0.000, 0.000; 2 = 0.004, 0.004), M7 iz JEmRNA
RIEZEF LG FE X P = 0.950, 0.438), 1IEH
X MR 2H e S ki 4 Smad7. TGF-BA T TIT7Y
K RmRNAR RIS Z R IC G # X (P = 0.944,
0.595, 0.967, 0.950, K4, #2).

3 1Mie

WPt — N R 2 N ZEH SR, B
ECMIE BEUTRUAREAE, T« TIZRY e D o fidk e
JH i A 5 1) 8 0%, 7 21 44 A JH AU v Tk ik
95%, FELL T R EH 3, Ik T AR s A] 45
S W IE SR AR 1 2 R, T T B 4T 4
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Smad7

GAPDH 40 kDa

3 Smad789Western blot. #&:lISmad74E442H, 23 fifphr2H
N IE IR FR Smad7(1-3) & 05, GAPDHANZHA.

BT T 3.

TGF-BL2TGF-BH K T ATECM A 1 5 1T
FRUR R I 2 BUAT de Ak d TR R, 2
R LS Z AT, MR HS C A
JECM, FHI 40 B F A, 5 5 P -1 A
GOSN, R TGR-B I 7 A s ST H A= 3%
PEREHSC AR 16 T EF 44k, & 58 B 4P 4L ih
JT4ERRY. Breitkopf et al!' "W 5¢ & WABH 1 TGF-
HE 5 A% T ] T8V 3697, nl R RH 1k
T 2T YAk

SMADZ [/ ME— T GF-BA2 A5 15 i 4>
I, A FTGF-BA5 5 A A N 40 A%, JHF£F
Sk P TGF-B/SMADAE 54k T 2l i 5 52 M4k
WEE S R AL SEIL MY, ¥k, TGF-B5 41
JEE BRI T B2 AR AH 4% 455 T2 T GF-B-TBR |
-TBRIT =FEE A4, TR I I X TR T 1k
PR Ak, AR B% IR 10 41 i 5T )R -Smads(Smad2 i1
Smad3), 75 FIR-Smads5 Smad4 ¥ k& ) & 45
W, BRI NAZ N S5 AR T A1, Db IR] sk
SRR S AN B S B S N R oV B 2
M. WTHSCTETGF-BER Fifitk, At W MFB, 14
TG AN A3 AR SR AFEC M [RIIFHS C X B A 43
WA W7 R, _FIETGE-BIIEIE, I rer
YAk AT

Smad7/ETGF-B/SMADAE 54L G B[

PEVEHT R ¥, Smad73KIE ATGF-p H & FILAh
SRAINAS, $ERSmad7AETGF-Bis 5%

g

i
1w

R
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W @ 15 A M L2 3.4 5 6 7 8 9 M 5 2 (Amp)PUPEIE DN, (8 T4 BH Ak e B i 2k ;
AR AR I A

H, ke,
SARTE, BA—
Y F AR

1031 bp,
900 bp
800 bp

700 b

00 BR
200 bp
400 bp
300 bp
200 bp
150 bp

B2 10 11 12 M

500 bp
400 bp
300 bp

200 bp
150 bp
100 bp

75 bp

4 Smad7. TGF-BI1K | Il BUEZEEmMRNABYRT-PCREE
R A Smad7)2 1 MRS B: TGF-B1 mRNA. 1-3: 1E
IR, 23 k2 2 Smad 735 P Smad7; 4—6: T AR
JE: 7-9: AR mRNAFIZFIR; M: Marker.

(¥ 558 B A8 S P ke SRR T, LA IR
Al fig & Smad7 1] LL 5 R-Smads e G- [RI TR T 45
A NI T R-Smadsifi Ak /i 3 I TGF-BfE 5
&3, BHIT T TGF-BIMEHIE, ‘FEECM &
WD, RAEBUAF HEAb AR .

AR, BEPIVRIT A LT AL B iR 0T 5T 4
A, Al A T R AT AR VR T VR F B
NABAH N, A s AT E I B 1, Tk 2
TBIT R H 1.

Dooley et al Vil & HT AT 4EAL K SRBERL, ¥ a7
fiSmad7 cDNA P FEvE 0 BB A& N, SE5
WoRSmad7id FERIA, nI A RBH I TGF-BIE 51%
AN, FF AT LS (CAGA)(9)-MLP-LuclX 1, Mifi
FEUR R IL D

HE DA N, GRG0 PR A A OB, [l I
AR DRV L () DG, H A SR R
RNV EE, B BB ROR B, H 2 Hou 4
AT B 0 P s A L, 9T RAS KA 3210
G N, S H IR DR R SRR T A
FHTIE B AApc DNA3.1(H) 2 AN A B
T4 1F 3 B 1 1 ) e S L AR TR IR R, 2N

FT7. BGHJAZI T, HRNAR A B/ A2
PERe PN A S m UG TR T SV40, &K
B 20 DR 2 SR i P =X 9 4 e, Rk
(O)JET7 P ()3 fE B, (3) JCHE DRIE 57 1,
T A JEL T 8 1) 5 DAL 0T A el L3 ) 4 P v 34
Fag RILFHE— e R LOAE T H MR
JEBUig )

TATE I @ Smad7/pc DN A3 1(+) 4 i
ki, 28l )45 G o3 A, i BE2lpc DNA3L1()
FSmad7fJORFY5 GenBankH 4w % Kk flSmad7
FHcDNAFHI 54— 3. #otkan ] S 41 g
T AT BN R S 50 ORI HE AT ) OB S
DN A Y BUAZ A M 1R 35 FH 7 A BERR A V% |
HOL B s R DR VR 55, AT A4 R0 25 0 2
A 0 268 G W) 10 A 0 B PR A % s 1 A A
H1 T 1 B B A A 1 S 8 D T = A 4
BTk MR AR REBE 23 24 4t B R R 23 2R 4 o %
LR IR H, IR ILA B P i, B 454
B A0 RO I (R A R, X R A i T
SELDR AN 1 F A WO ) P, AR S 56 B I O A
Lipofectmine2000, 4l fit%F#157%24 hfm#h gy, H
HEBR AR TR DN ALE G G i 5 K (1) A= 427 5k
G 250N, FRATTE ST T A TR AL R e 5
ReR, B 1T T G418 1 FH 1 v B

HSCHRAMRT 5 AT G4, LT 1R N £F 4
Pt R, AR LT (0 I 27 A AL ACHIE 5 &5 1
7R, Smad7 mRNA MK KPR 3% B, £
nSmad7 I Y HS C-T6 4 e, nJ xRk
Smad7, JEZMITGF-B1 % T+ AL JEmRNAL
KKK, 5O ROACr oRL 4L AH B, TGF-B1
mRNAZRILFFA, D T T B EmRNAR &
ik, 1 BRIRG b, WREIRCECM A L, $2
INIE— R FERE b AT BRI I A 41k

S 45 R R B Smad7HE R R IAKHITAY
JB B mRNAZK PTG W S 520, 1X 5 B 24 er altft
FUEE A — B, AT 2 T OR R- H R -
RAFIRRGD) =k, UFS i A 7E T2 A4
AR T, s S TR A0 3 T A 2RO
52 84y, WA 3 2 Bl 220 A dr il s,
ftb T LA HEH S CH i i (1) R0k, M 348 i Jit
) BAAE, At AT F5 HUTGE-BAE HEECM 23k (1) 1
FPHL W3 T 4G, ECMIF) & fs & A
B, SRR S, TR SR AR 4T 44k 5130
RUHH SR % (HBHLT 4ifb it i, vl iz il 1 A
JERRAR, ARSI A2 T B IR mRNA 238 7K
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A 25, ML, 2155 AR A K,
U Ayt — BT

M2, ARSI LW AMESmad7 i AAEHS C-

TOAI A %%, T Smad7 72 ik B ik /b
TGF-pfE 5t N, R EMHIHSC I AR
mRNAKIE, X R0 L5 e BR BT IR A
JTIRAR TR AL S0 .

4
1

10

11

ZEIER

Heldin CH, Miyazono K, ten Dijke P. TGF-beta
signalling from cell membrane to nucleus through
SMAD proteins. Nature 1997; 390: 465-471

Ihn H. Pathogenesis of fibrosis: role of TGF-beta
and CTGF. Curr Opin Rheumatol 2002; 14: 681-685
B, ok AR, R, B, A, I
W, IIRE. SRR SR, FUR. st A
BT A, 2008: 1-5, 49-51, 58-61

FH T, B, MRE, R, TR, Bk
. SmadfEStEmBERIETIE/IME LR 4nlass 3L
Sele. B S ENTE TS A 2005; 14: 230-233

Ju CR, Xia XZ. The expression of Smad7 in the
rats with pulmonary interstitial fibrosis and the
therapeutic effect of IL-7. Int | Respir 2006; 26:
486-489

Li Z, Li J. Local expressions of TGF-betal, TGF-
betalRI, CTGF, and Smad-7 in Helicobacter pylori-
associated gastritis. Scand | Gastroenterol 2006; 41:
1007-1012

Azuma H, Ehata S, Miyazaki H, Watabe T,
Maruyama O, Imamura T, Sakamoto T, Kiyama
S, Kiyama Y, Ubai T, Inamoto T, Takahara S, Itoh
Y, Otsuki Y, Katsuoka Y, Miyazono K, Horie S.
Effect of Smad7 expression on metastasis of mouse
mammary carcinoma JygMC(A) cells. | Natl Cancer
Inst 2005; 97: 1734-1746

Zhu ML, Partin JV, Bruckheimer EM, Strup SE,
Kyprianou N. TGF-beta signaling and androgen
receptor status determine apoptotic cross-talk
in human prostate cancer cells. Prostate 2008; 68:
287-295

Schuppan D, Koda M, Bauer M, Hahn EG.
Fibrosis of liver, pancreas and intestine: common
mechanisms and clear targets? Acta Gastroenterol
Belg 2000; 63: 366-370

Breitkopf K, Haas S, Wiercinska E, Singer MV,
Dooley S. Anti-TGF-beta strategies for the treatment
of chronic liver disease. Alcohol Clin Exp Res 2005;
29:1215-131S

Dooley S, Delvoux B, Streckert M, Bonzel L, Stopa
M, ten Dijke P, Gressner AM. Transforming growth
factor beta signal transduction in hepatic stellate
cells via Smad2/3 phosphorylation, a pathway
that is abrogated during in vitro progression to
myofibroblasts. TGFbeta signal transduction during
transdifferentiation of hepatic stellate cells. FEBS

www. wjgnet.com

12

13

14

15

16

17

18

19

20

21

22

23

Lett 2001; 502: 4-10

Schiffer M, von Gersdorff G, Bitzer M, Susztak
K, Bottinger EP. Smad proteins and transforming
growth factor-beta signaling. Kidney Int Suppl 2000;
77: 545-S52

Dooley S, Hamzavi ], Breitkopf K, Wiercinska E,
Said HM, Lorenzen |, Ten Dijke P, Gressner AM.
Smad?7 prevents activation of hepatic stellate cells
and liver fibrosis in rats. Gastroenterology 2003; 125:
178-191

Tizuka T, Kanzaki S, Mochizuki H, Inoshita A, Narui
Y, Furukawa M, Kusunoki T, Saji M, Ogawa K,
Ikeda K. Noninvasive in vivo delivery of transgene
via adeno-associated virus into supporting cells of
the neonatal mouse cochlea. Hum Gene Ther 2008;
19: 384-390

Abbink P, Lemckert AA, Ewald BA, Lynch DM,
Denholtz M, Smits S, Holterman L, Damen I, Vogels
R, Thorner AR, O'Brien KL, Carville A, Mansfield
KG, Goudsmit ], Havenga M]J, Barouch DH.
Comparative seroprevalence and immunogenicity
of six rare serotype recombinant adenovirus vaccine
vectors from subgroups B and D. | Virol 2007; 81:
4654-4663

Khanam S, Rajendra P, Khanna N, Swaminathan S.
An adenovirus prime/plasmid boost strategy for
induction of equipotent immune responses to two
dengue virus serotypes. BMC Biotechnol 2007; 7: 10
Perreau M, Mennechet F, Serratrice N, Glasgow
JN, Curiel DT, Wodrich H, Kremer E]. Contrasting
effects of human, canine, and hybrid adenovirus
vectors on the phenotypical and functional
maturation of human dendritic cells: implications
for clinical efficacy. | Virol 2007; 81: 3272-3284
Przte, Xlighk. Smad7EHiF R 2R Eal( 1)
FoT (D) AR FE Rk 52, 52 AT (s
2007; 15: 2593-2596

Conway CL, Walker I, Bell A, Roberts DJ, Brown
SB, Vernon DI. In vivo and in vitro characterisation
of a protoporphyrin IX-cyclic RGD peptide
conjugate for use in photodynamic therapy.
Photochem Photobiol Sci 2008; 7: 290-298

Madeja Z, Sroka J. Contact guidance of Walker
carcinosarcoma cells by the underlying normal
fibroblasts is inhibited by RGD-containing synthetic
peptides. Folia Histochem Cytobiol 2002; 40: 251-260
Das S, Banerji A, Frei E, Chatterjee A. Rapid
expression and activation of MMP-2 and MMP-9
upon exposure of human breast cancer cells (MCF-7)
to fibronectin in serum free medium. Life Sci 2008;
82: 467-476

Wang LS, Chen YW, Li DG, Lu HM. Arg-gly-
asp-mannose-6-phosphate inhibits activation and
proliferation of hepatic stellate cells in vitro. World |
Gastroenterol 2006; 12: 1303-1307

Du SL, Pan H, Lu WY, Wang ], Wu J, Wang JY.
Cyclic Arg-Gly-Asp peptide-labeled liposomes for
targeting drug therapy of hepatic fibrosis in rats. |
Pharmacol Exp Ther 2007; 322: 560-568

it FEZ W4



