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Abstract

AIM: To observe the effect of hammerhead
ribozyme targeting connective tissue growth
factor (CTGF) on TGF-B1-induced collagen I
synthesis and cell cycle progression in human
hepatic stellate cells (HSCs).

METHODS: CTGF hammerhead ribozyme
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cDNA plus two self-cleaving sequences were
inserted into pTriEx2 to construct recombinant
vector pTriCTGF-Rz. Both vectors were trans-
fected into human hepatic stellate cell line (LX-2)
individually, which was then stimulated by
addition of TGF-B1 to the culture media. Semi-
quantitative reverse-transcription polymerase
chain reaction was used to determine the tran-
scription of CTGF mRNA and collagen I mRNA
in LX-2 cells. Collagen I secretion and cell cycle
progression were measured by enzyme-linked
immunosorbent assay (ELISA) and flow cytom-
etry, respectively.

RESULTS: TGF-f1 obviously increased the tran-
scription of CTGF mRNA and collagen I mRNA
and secretion of collagen I protein in pTriEx2-
transfected LX-2 cells (t = 11.14, 14.36, 7.17; all
P < 0.01). pTriCTGF-Rz-transfected LX-2 cells
showed a decrease in the basic transcription of
CTGF mRNA and collagen I mRNA as well as in
the secretion of collagen I protein (t = 2.86, 3.06,
2.97; all P < 0.05). Furthermore, TGF-f1-induced
increase of CTGF mRNA and collagen I mRNA
transcription as well as collagen I secretion were
partially inhibited in pTriCTGF-Rz-transfected
LX-2 cells (t = 2.99, 3.09, 3.02; all P < 0.05).
TGF-B1 had no effect on LX-2 cell cycle progres-
sion.

CONCLUSION: CTGF is an essential down-
stream mediator for TGF-B1-induced collagen I
production in human HSCs, but TGF-B1 has no
effect on CTGF-mediated cycle progression of
HSCs. CTGF may become a new target of gene
therapy for liver fibrosis.

Key Words: Connective tissue growth factor; Trans-
forming growth factor-B1; Human hepatic stel-
late cell; Hammerhead ribozyme; Gene therapy;
Reverse-transcription polymerase chain reaction
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WA A % i KA+ (connective tissue growth factor, CTGF)
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HSCigt i& 2 I &4
RV R Y 1
¥, CTGF & 5
HSC##%, A
HSCA- 5 IF & 4
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FEWIER. EF
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T Yo B AT
AREFFRLE SN
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B s T AR A
EHSCAHFAT 4
A 4E R & R

TAFHE.
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20044, Kozue
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T~ EA ST E
bk RF ¢F 4
e A . 2007
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KCTGFA B R
%, £ CTGF#=
TGF-B14 B & ik
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B it 4an 4t KB (CTGF)®
b Sk Az BEIPR TGF-BIVE A T A 2kt fie
(HSC) I A B & (Col 1)a- & Bt 4m it JB) A i 42
a9 Ve

Fik: MEAHACTGF4E L BcDNAS 7|
# E AR FpTriCTGF-Rz. ¥ % A #pTriEx2
Fo & 40 T Aap TriC TGF-Rz % 5 35 F AT 2K
mAe & (LX-2)2m Bt s ff o 440 pTriEx24%
48, pTriEx24% % AmTGF-B14E, pTriCTGF-Rz
35 4 I TGF-B1 4 FepTriCTGF-Rz3% 440, KA
¥ £ FRT-PCRM £ LX-248 J.CTGF mRNA#»
Col I mRNA#% & K-F, K AELISAF= i X 2 i
Ao 3 A FLX-24m i Col 1432 Ak FeLX-2 40
fiel B 2Rt A2 e A

R TGF-BITH 24 HLX-2CTGF
mRNAF=Col I mRNA# # F KT & 4 #Col
IEa i@ = 11.14, 14.36, 7.17, 3P<0.01);
pTriCTGF-Rz4: L X-2 %0 MLBE 4k Ak A 2
CTGF mRNA #2Col I mRNAZK-FZCol 1% &
KF(t =2.86, 3.06, 2.97, 3P<0.05), AL
FEHRTGF-PliF FLX-228CTGF mRNAFe
Col I mRNAZ%:FFeCol 1% & 4 ik #g 38 hm(t =
2.99, 3.09, 3.02, 3¥P<0.05). TGF-B1*LX-2%m
AL B B A T e

2518 CTGFATGF-BIAEA TAAF 2k mi
2M.Col 164 F #A-54%, TGF-BIAHSC
HAZ LR o, Fe@CTGFA 7T ALk A AT 4F 44K
B G T g # ek

XgiE: EHARNERET; TGF-pL AFFERH
R, AR, B IRTT, SR R A TRk RN
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JHF AL AR 41 i (hepatic stellate cell, HSC)#{A b /&
Z MR R SR IF LT R A kI R R
HORHAE R4 M. — e 4h g X7 4E H THSC
T NN B RS R = i & T P
TRk HpaKE R SHSCHRERRIE, &
HHSCA S HFEF 4k 1) kAN, TGF-B1 ] 4
HSCH s 1 AR (Collagen I, Col DTEW
T4l Bl #h 36 i (extracellular matrixc, ECM), &
B[St o O R g o O R 7o 4 Al

AITGF-B13L (Rl #4155 3 JH- 21 4E Ak A (1) Dl e
TGF-BLil i 4% CTGF A 8 13 75 T CTGF Y
7=, CTGF/2TGF-B1i%5 F K HSC. Jii 4i i
HRECMI) Rt/ S #5. ik, CTGFRIMEN

m] ACTGF {8 k% ilfc DN AJF 514 Ap TriEx2
JORL, e g N JH ARG 2R (LX-2) 40 i, Wi
SR TGF-BIE A FLX-241 fiiCol 14 ) S 41
I ) SRR PR S

1 RT3

1.1 ## DMEMK:3E%5(Gibco BRLA ), i
2R3 (HycloneA 1), ATGF-Bl(Peprotech’zay
al). FFAECIR NI RLX-241 0 HFriedman##%
(3 ) 55 4 91 B 280432 (g v B 2 K 2 R T
JT) . pTriEx2 iUk (Novagen/A 1)), Xho 1 -
Nco 1 (ToyoboZr ), Lipofectamine 2000
TRIzol(InvitrogenA#]), AMV. TagDNAK &
ff(Promega/A ), ACol I ELIS AKMIAFI 5
(36 Unionhonest/A#]). CO,4i(#[E BB16/
BB5060), PCRIX(f# [FBiometra, UNOII), fif§
PR (£ EBLO-RAD), A 40 { (3£ EBD
BioscienceA ).

1.2 7k

1.2.1 4k Bt ikt 5 Ea Rraeg M KA
HORHSE b I A2 A BT AR AR 2 IF 5 03 A% i 1AL T AR A
Wit %% ACTGF mRNA(NCBI, gi: 98986335)
8968 IL V) I 1 CUA R L B c DNAFY
H, 1F B 5-CTTCTCCTGATGAGTCCGTGA
GGACGAAAGCCTG-3', & X##: 5-CAGGCTT
TCGTCCTCACGGACTCATCAGGAGAAG-3";
15 M3 S 3 ol 14— H B B c DN AP 1. 4
FeAI i Bilg A TAEY) TR AR RS G R AR A
%, F4di ApBluescript 1T SKO(-) v B 244 _F. K
Xho 1 FINco 1 43 5IAE ik vl 4k S p TriEx2
FURLHEAT XU V), TR B, T4 1 4E H
S, BRIREE A £ X CTGF mRNA )4k
EEEFIPAS H BTl cDNA T 41 [{pTriCTGF-Rz 5
Y TR

1.2.2 LX-2%0 J33 FR B 4% g LX-240 R
100 mL/LIG 4= MiE(FBS)IDMEM(& 7 5 %
HERE 24100 KU/L), F-37°C, 50 mL/L CO,fi#4H
Bi7e. AR RIFLX-241 2.5 o/LIERGH 1L,
TCAGEE 25 Fhank [GIRPEV, 25 mL/L FBS DMEM
R R S8T, AT AN IR B A 1 X 10Y/L, 4y 5l

www.wjgnet.com



FE8, 5. SLQCTGREESLIZEBNTGF-B1EA AT E2RMBER | BURRERBVER 2589
A 50 - "CEX ¥
S e e CTGF mRNA # %ﬁ?ﬁﬂiﬁ}i
40 SURN A FEL B ¥
S, S wew. ... Col I mRNA - RNA#AER, X
?30» T Bl VA B 69 & ACHE
ML S e e pactin mRNA- Rkt
S 20 ¥2RNA, m B 4%
1 2 3 4 (&} _ BTEZARN. B
B K) 3.0 10 o, LB T BUR
25 . SUR MR B A
2 Ak A G AR
E ig 1 2 3 4 #] #2.5) CTGF 4% 3k
% 1' ol . 2 pTrCTGF-RZATGF-pWER FLX-24BHE | BURERA %“ﬂ‘ﬁlj\SC%
5 0 - AHER. 1: SRR, 2 SRR pidt 3: Tt X2 ISR L
=~ 0. PAN _ . Fan )R A2 5
3) o KEONTGF—P14H; 4: EZHJFRIZE. M Y, A
3 4 A KR S Al
CAAGTCCACAC-3'; Fif514: 5-GGGAGACC i; 7RI
AAAAGCCTTCAT-3', #1#47=#)187 bp. PCRI
- FRBH7: 94°C 30's, 58°C 30's, 72°C 1 min, 32/
. PCRIHIZ10 o/LE bl Ha K, 18 1 Gelpro3.2
A5 R 41 B-actinBEA T 2K 4 #T .
1 2 3 4 1.2.4 LX-24m e #Col 13h el & & ks

B 1 pTriCTGF-RzITGF-BIER TLX-240HECTGF mRNA
| BREmMRNABIER. A: £ EERT-PCRELVKA; B:
CTGF mRNA5B—actin mRNAMKELL; C: [ BIFEmRNA
Ep—actin mRNAKEEFL. 1: 23 FkiiEgedd; 2. 23 Hikiisdy
+TGF-B141; 3: HELAAFRFEGAHTGEF-PI4L; 4: AR
GLAH.

T100 mmBFFRIMAIERT )5 A T'CTGF mRNA
FICol T mRNAFSTI A f J] 39 2t AR A I 5 T
124U IR TLX-241 fiCol 140 WAMI5E. LX-2
I 45125 mL/L FBS DMEM; 77 L 8% 5%
24 h, %1 mL/L FBS DMEM;9%24 h, R )5 H
Lipofectamine ' "2000317 BURLEL G, 4l sy Hy4
41 (D)pTriBx25 Y4, (2)pTriEx2#% Y I TGF-B1
4, 3)pTriCTGF-RzF Y INTGF-B14L, (4)
pTriCTGF-Rz¥% G 4; AR 444 b, 4]
1 mL/L FBS DMEM¥ R, T°(2). (441537
ATGF-B1 20 ug/L, % 2H 4k 8155724 h, HI T #%Fh
iRl

1.2.3 CTGF mRNA 5 Col I mRNA %% /K -F- i 2 :
Wtk FIRL X2 4 iU 42 USRS RN A, Ji i > €
EPCRIFE H R RNAS B 40.8 pg, #41
BIH0.8 pg RNABEATWIHE 5%, SR J5HLS uL cDNA
3 AEF X CTGE T Y5 F B-actiniff A TPCRY™
#4, NCTGF _Lifi514): 5'-CCTGGTCCAGACCA
CAGAGT-3'; Niif514¥): 5'-ATGTCTTCATGCTG
GTGCAG-3', ¥ 8771239 bp. A\ [ MR JR L
514): 5-CCTCAAGGGCTCCAACGAG-3'; Filff
514): 5-TCAATCACTGTCTTGCCCCA-3', 1
F=5117 bp. A B-actin 375 [4: 5'-GTCCTCTCC
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EHNELX-240 A A5, WOROE IR B, i
ELISAMIELX-243#ACol 1) ZhfE, HAKERME %
ELISA A & 3B AT
1.2.5 LX-2%m B8 B sk A2 Al W4 bk I VA7)
ML X 2R A 0, BFLL 51X 104N 40, 480k
e 750 mL/L LPE ] 52 . PIEL A, SR 4 i
TR B K488 nm4cE T, M E 41l DN A
i, I A R R e T A AL AL T
ANTR] 241 3 5 5 B 0 T 43 B

it B A TR FISPSS11.0Z0 4 b (e 36
BTG 0 HT, P<0.05 0 22 547 W35 1k

2 BR

2.1 pTriCTGF-Rz* TGF-B14EA FLX-2%m fie.
CTGF mRNA#4ER TGF-BI{EH FpTriEx27
KL P L X241 iC TGF mRN A #4556 7K 51
= T p TriEx2 28 JFURLEL YL L X241 (s = 11.14,
P<0.01); pTriCTGF-Rz[ fIHILX-241 fICTGF
mRN ASLAl 7 5 KRR - I TGF-B15
CTGF mRNATR 5K E 53 1) 42,86 412,99,
P{H¥4<0.05, EI1A-B).

2.2 pTriCTGF-Rz*FTGF-B14E A FLX-2482Col
145 F Ao ik 69 4E R pTriEx22% Tk YL X-24
Jiy AT FERE 7K F-Col T mRNAKEsRAICol 14 4>
W IiRE, TGF-B1AT B i 4 mip TriEx2%% YL LX-241
JfiCol I mRNA¥5/KF-FCol 15 153 Wh D) ft(s
{234 14.36F17.17, P{E#<0.01); pTriCTGF-
RzA] [ERLX-241 iCol I mRNAFICol 145 [ ) &
AT (B 43 51 4 3.06F12.97, P $4<0.05)F13%B
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;ﬁfﬁii . JH-9s 55 13 C T GF W T i ml B 43 S v L 21
site iy e L P SIS S5 I C TG 5 A
P »oo @ G-GH  SB omm BT
ﬁi%;ﬁ%ﬂ; EIRAEERE 60.64 27.53 11.83 TGF-BFKIE & A 34 %5 VI A 6 1 5 # 4
f@}ﬁf&? ;J;i ;ﬁ?ﬁfﬂ; GF-g14H 58.32 28.72 12.96 (TGE-B1, TGF-B1, TGF-B3). TGF-B1 T £F 4 4k,
k7 4 4 5 U BAFRRINITGF-B1  65.27 24.21 10.52 1 2 : H 7P CTGEAITGE-B14E
AR, Fiaiin BHFHEERA 80.45 10.83 8.27 RAEFBEMAE T F RIS

L K &4 B 8] VA GE
R0 R R A
TR R
B R AFFREAN
HSC #LX-2% i
KF L#ATT ¥
W) CTGF 4k 3k 4% B
I H) AT A YA 8y
EEEHT, sStAE
A 4 de e o9 08 57
A R A
.

SN TGE-BLRIE FLX-241fiCol I mRNA%%
SKHICol TR [ 73 Wh(efE 73 1) 4 3.09413.02, P
<0.05, E1A, C, E2).

2.3 pTriCTGF-Rz5 TGF-B14EJA FTLX-28 2,
JI AR 6 % Z 0t 3 i ORI &5 R B R
pTriEx2%% JFUkE % YL X-240 il In T GF-B 145 1 3L
Go-G, J, SHA L G,M IS i 77 3 bb 15 205 ks A e
23, FRTGF-B1AL L X241 i F 31
WEFEAE . pTriCTGFE-RzHE Y20 LX-240 g /& 75
TGF-B13 B7RGy-G W41 M E 2, [RBKDNA S
RIS I gk (e 1).

3 111E
JFF £ 4 Al 45 i o I 0 45 350™ s SR
WARIEAE. LAk, BEAE R AR R AL
GRS, WAt JFF £ 4 A0 A2 A 30 4% 0 0,
JET 4 A 1A 0BT A ARG I IR A . F T
BB T K Ik et F 73 DA 0024, 70 BT R 44K 11
KA RIERREH, HSCI S 4 ARR T I
RS LA R I3 — B “WaE” I IVLSCET 4R
M. Wi IHSC R Riko- i A B
PR BB R B A T 266 K 2 EC MUK R HE.
DRI, T FROOH S C A2 T £ 4 Ak 2 2 1 O e 4 .
ABIFFAE RN SR 40 M R L X240 B H AT 7
TCILIE 46 A7 TG A i Yo e, Rk, LX-2
0 it P 28008 A T S ) 40 i R 1 AT 4L
FERRIT .
NZECTGF I E A7 T 65 G (0 1 K
1(6q23.1), FSMINETFFANNEF. FEAN
CTGFHERN 5" -5 11 3 2 1 & A TGF-B Y. oAt
Je T GF-BAE sk /KPR 15 CTGF AR 1A 1) H 2L
£, CTGFZ&—Fp e £F b (40 fu A 7, JLid &
KL 52T HARMAHENLS. G d Ut
FRES R, CTGF 250 A {118 1 4 2L 55
LA (AT 52 ) [) 50 B JH il £ 2535 3 [ 4
Y4 MBS HS CMY, T AL 96 BT A4k, 553 T
JECTGF mRNA% AT mi6.56%, HTGF-B1
mRNATF s 2 S, 18 R 5 R RS o

A 7 AR S T AR 4Eb & AR DhBE: 1958, TGF-BI
WL WIECTGFE8) - WTGF-B1 s MY Je
Smad4i & o5 S CTGF /R, CTGF 2
TGF-p1iF T RHSC. BAARN . i 4 i
A RECMIF R~ G511 TGF-g17E 4141
2R oib IR IE, MICTGFRRELRIE N & 47
Yetb AR g R I EEN 2, CTGFE 14 n
TGF-B1£F 4 J I HIB M P-74HT 41 4k 46 AT FH 1t
— L INRCTGFEET 4k /™. i FCTGF 1%
BRI &5 0 123 P9 o) o 4 s, ¥R C TG FIft
2T AEAL 167 AS S T GF-BT 28 RN 5 fa 2 2h
e DMk, CTGF /& — AN BN TGF-p A 20!
TR (AR A

Kozue Uchio X HHCTGF fx X B H R A#E /N
BUHF P9 87> CTGF mRNASZ R4+, 4125 Bon
HAT YT Sz 86 M/ BUIF 45 44k i /8 Y, Bl
HNKHsiRNA T K BT 4412 CTGF
R HE R ER, 53tk /> C TGF 5 ITHS Cil
i, FHCTGFMTGFE-BIIEN KL, HbkiEHT
SR A N R B e R 4 s SCRIN A BH T #E
RNAMIEH], SCRE ARG = A0 AE F, 7ERNA
FEGUXBLCUXI) 3 it HL R IR . A% I 22 e 4
RNAJG B 3fif S, 258 HERNAY)E], X FEE
ER. R, R ST B SUE AT IR o
. AR AL T VKA B 1R vk S A
AT E A AZECTGE mRNA 98647 s 41 S 4%
fiFcDNAFIPE A H BT 71 [fp TriCTGF-Rz H 41
JEORE, K IR JLLX-240 o, 45 5 R $ CTGF
FAAE Sk K% T e A D) L X-241 i CTGF mRNA,
HEMPIHEITGF-B1E FLX-241fiCol I mRNA
R AR50 W, ARFFTSE R LW CTGFR
TGF-B15F AR AN A B Col 11 R/ 3
&, HR CTGF IR S A% AT 1T 5 A 41 4E4L
FEVRIT PR AE.
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