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This study is to examine the relationship between
TGF-b1 expression and CTGF expression, and to evalu-
ate the effect of Sp1 blockade on the expression of TGF-
b1, CTGF and extracellular genes, clones of fibroblasts
stably transfected with Sp1 decoy ODN. R-Sp1 decoy
ODN was highly resistant to degradation by nucleases
or serum, compared to the linear or phosphorothioated-
Sp1 decoy ODN. Skin wounds were created on the back
of 36 anesthetized rats. They were divided into four
groups-the rats with normal skin, with wounded skin
without decoy, with wounded skin injected with R-Sp’
decoy, and with wounded skin injected with mismatched
R-Sp1 decoy, respectively. Skins were collected at 3rd,
5th, 7th, 14th day after wounding. Cellular RNA was ex-
tracted by RT-PCR analysis. TGF-f1 and CTGF were
deeply related with skin fibrosis during scar formation and
it appeared that TGF-B1 may cause the induction of
CTGF expression. R-Sp1 decoy ODN inhibited TGF-p1
and CTGF expression both in cultured fibroblasts and in
the skin of rats. These results indicate that targeting Sp
with R-type decoy efficiently blocks extracellular matrix
gene expression, and suggest an important new thera-
peutic approach to control the scarring in normal wound
healing and fibrotic disorders.
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7. Sp1 Decoy ODN2| H|Z

R-Sp12} mismatched-Spl(M-Spl) decoy AAL &3k o
71E8L R-Spl decoy: 5-CGGGCGAGCTTTTGCTCGCC
CCGCCCCGATCTTTTGATCGGGGC-3"M-5pldecoy:
5-GGtaCGAGCTTTTGCTCGTACCGTACCGATCTTTTGA
TCGGtaC-3' o] 7]A4] Spl HARRIA7} Heldo g Ajtsle
AN EL UE 3 REou, Spl AY HHE SAW|A
7] A7)ME e ARAZ YeRd FiEolth. ODNE 95T
A 38 Et I8 718 F, 80O M 25T R 34 B¢ A
A3l AP om T4 DNA HAF A (TaKaRa, CA, USA)ES
A7heke] 16ToIA] 16212F 5 WHSA1A ABskT
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wo}l  Hjokslg e  Dulbecco’'s modified —essential
medium (DMEM; Gibco BRL, N.Y, US.A)) o Ao 10%
o g A8 A (fetal bovine serum, FBS; JRH, K5, USA )2
W7 100 units/mLe] enicillin(Gibo BRL, N.Y, US.A.)3}
100 mg/ mLY Streptomycin(Gibco BRL, N.Y, US.A)<
wo % 37, 5% COolA wjokstich.

[} ME LH2 Sp1 decoy?l S{AMMEZA
(transfection)

NGEAEE Lipofectamine Plus Reagent(Invitrogen,
CA, USA)S 57} DNA : A2& 1:302 AHg3a
g4 Ag 297 AEE 37T, 5% CO0A 347
Zoh ujoket & A WjAZ wdsjA AFd| AH-EST

2. Luciferase &4

TGE§1 Z22E WE g oz 1 2R WE 7
2% Table 13} 2t} d4AG79 A17] & 10 ng/mLe]
574 TGF-p1(Sigma, St. Louis, USA)E A3kt
CTGFE= pCMV #lEjo] (DNAS ZE43to ditdgzt
AN A AL AT 24A17F Eot v%Ek & 1 X Reporter
lysis buffer(Promega, Madison, WI, USA)E AEE &
8§47 & luciferase 342 ZAFHY L

0. Reverse Transcription-Polymerase Chain

Reaction(RT-PCR)
RNA-Bee(TEL-TEST, TX, USA)E AH43}4] total RNA

Z 2%38 & RNA 05 g% 1mM dNTP, 10 ng/pL oligo
(dT)15 (Promega, Madison, W1, US.A.), 20 units RNasin
(Promega, Madison, W1, US.A.), 22|13 50 units M-MLV
reverse transcriptase(Promega, Madison, WI, US.A)Z X
88} = RT buffere] A cDNA A4S 37Tl A 147 F3
89 1uLe cDNAE #¥OZ 025mM dNIP, 5
pM primer set, 1.25 units Taq DNA polymeraée (TaKaRa,
CA, USA)E 83} Taq polymerase buffero] 4 5%

Table |. Sequence of Primers for Human TGF-p1, CTGF, and GAPDH

Target Sequence Size (bp)
Sense 5 - GCCCTGGACACCAACTATTCC-¥

TGF-p1 335
Antisense 5 -GCTGCACTTGCAGGAGCGCACY
Sense 5 -TTCCAGAGCAGCTGCAAGTACCA-Y

CTGF 329
Antisense 5 -TTGTCATTGCTAACCCGGGTGGA-Y
Sense 5.CGTCTTCACCACCATGCAGA-Y

GAPDH 300
Antisense 5" -CGGCCATCACGCCACAGTTT-¥
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Table 1l. Sequence of Primers for Rat TGF-f1, CTGF, and GAPDH
_"Eargef Sequence size (bp)
- Sense 5-CCTGCTGCTTTCTCCCTCAACC-3
TGF-B | 2
Antisense 5'-CTGGCACTGCTTCCCGAATGTC-3"
Sense 5-AGAACTGTGCACGGAGCGTG-3"
CTGF 2.4
Antisense 5 -CTGACCATTCAGAGACGAC-Y
Sense 5 -GTCGACATTCTTGCCATCAAGG-3
GAPPDH _ 351
Antisense 5-CACCGGCGAGTTCTCATATTTICTCG-3
22 25 cycle SaGT) o9 Zo] FZTH DNAE  (LSAB ki, DAKO, USA)Z 37Tl A 1583 uhgAl71,

1% agarose gelolA 71953t LAS-3000 image an-
alyzer(Fujifilm, Tokyo, Japan)2 w2 YW7|& A&t
GAPDH®) o9 ¥7]2 BA3te 4 a3t PCR wheo]
AbE-8l Zhzbe] primer< Table 1o 7]e3k vwhe} 2.
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2 B n}Hd I ALGZ AlolollA 3P 1em H Al A
2 1em7t 7 9802 o9& AAsAt A 1dE A
B} =3, A 272 9IS AAR UEE, A 3T 93 E
A A5t M-Spl decoyE A2]d &, 8|2 Al 472 9|3
2 A75}32 R-Spl decoyE #2)3 TL2 o] 24F3)
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(Invitrogen, CA, USA)E A5l AFa] FLel 13 F
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0 % Ao 208 7+ WAzl 3% TRIsea Sl
2057} #]2)5k3 0.01 M PBSel 4] 108 7 Al ataltt TG
B1(Cell sciences, MA, US.A)T CTGF(Abcam, MA,
USA)&}] 3l 13 aa)S zbzt 37 Cell A 303t 434171
A, biotinylated anti-mouse 12 G( (LSAB kit, DAKO, US.A)
E 37Co) A 15871 uk-g-4] A ). Sﬂcptoawdm pemm‘l%e
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Fig. 1. Both TGF-p1 and CTGE mRNA are increased after
treatment of TGF-p1 protein. (Above) mRNA expression of
TGF-B1 and CTGF. (Center) Signal intensity of TGF-f1 was
quantified by densitometric analysis. (Below) Signal intensity
of CTGF was quantified by densitometric analysis. The values
were presented as mean &= SEM of triplicate experiments.
Statistical significance was deteI™uined as *p<0.01 compared
to Serum, p<0.05 compared 'O Serum. Abbreviations: C,
control; S, Serum; 5, TGF-p1 5 ng/ml; 10, TCF-1 10 ng/ml;
and 20, TGF-p1 20 ng/ml.
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Fig. 2. TGF-p1 upregulates TGF-f1 mRNA expression, but not
CTGF expression in luciferase assay. Statistical significance was

determined as *p<0.01 compared to TGF-f1.
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Fig. 4. FITC-labeled Spl decoy ODN was transfected to
the skin of rat. Cells were transfected with FITC-labeled
Spl ODN combined with Lifofect AMINE Plus and then ex-
amined by fluorescence microscopy(< 200).
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