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WE HBEKET -BLI(TGF-B1/Smads) i 55 4 510 I KRR S0 2 IR IZ 55 K 8 10 55 ZEH LA T 97 R I3 4% T 1% o 22 (1) 971
TS 5407 Smad7 FIAWIE N, Smad2/3 [MFERILACE AR (TR I M Bk s, (52, Smad7 R (IHLHI AT 2E.
KR ADE B2 0555 Smad7 (R 50 THE47 2001 ) RT-PCR FIEE )50 EIVEE 23 SR 17 115 Bz By 11 W I B i IR Y2 s 4
2L (¥ Spl FEHG S FF TIEGL mRNA J A (IR I K IRIMRE IR IR B 1F 0 IR SR IZ 95 AT e 40 e, Al
TIEG1 mRNA M8 1 RE K B4 R 7R, Smad7 HAI+ b4 Spl (47 11, TIEGI mRNA K& [ MK AERRIZIE 4
2 SRR AT A A i b R0 B 8 v O R R R 1T R R (P < 0.05). BB RIZ S5 TIEGL nJ B/ Smad7 i (¥ 22

JRA, B —S 5T TIEG1 % Smad7 #8276 FHLH.

X WONJZIE, TIEGI, Smad7
R ES R619°6

AL 4 K BT Bl (transforming growth
factor-beta, TGF-B1) J& CLAN I SHEIRIZIE (keloid)
6RO 2 e R % ) e FLARER M T Al i D] 7 0,
TGF-B1 it ik 55 fi F 4 40 i B E e 2 1 W 2K %2
h——1 B2 AR(TER- 1 ) A1 T B4 52 A6 (TRR- 1T ) 45
A0, BERRALIT A Y Smad2 A Smad3, WERZ 1L
Smad2/3 (p-Smad2/3) 5 Smad4 JE ki — ik, #%
BRI, AR R R e e R ) s, b4
Fii: a WOHAREATYEAN M T Y. TSR0 VIR A S 1 )i
I, REERIEMG G b B PR SR R
filf 1 (MMP-1)3¢1k DL R b i 43 8 22 g 1 (TIMP-1)
F1h) 2 2 SR D D I D P B A s e R IR AT A i
(ECM) 2 fh——4 5 R WGk, Al 40 kG B T
ECMBY, fE b #E v, TGF-1 Mt iE. s it (1)
VIR IR IS p-Smad2/3 5 Smad4 JE (1)
=RAE, HIEBIRA, BuEAN AR ESIT, BT
WIETE TGF-B1 IRIL, JBORMES, TERIE Kt
TR B; Smad7 J& TGF-B1/Smads {5 5 1 i 5 3 %
P A 5 5 7 759, p-Smad2/3 5 Smad7 A
57 L% % DNA J3 41 (smad binding element,
SBE)% %, WiE Smad7 ii3h ¥, i Smad7 3£
150, Smad7 M N FRE BN, it 564 M A
TRR- T 1y 4l 52 44 55 113 %) R-Smads (Smad2.
3) MBIk, TSP T TGF-B1 {551k S, B

AR R T B, LR Z I e R G R
fiir. 4 TGF-B1/Smads {5 5 3 #% A #1419 AL A 2
S, NI G AT 5 A T 18 B (P R s, (A3
JICET 44 40 P i 5 8 2R R DA SRR IO 2 T IR
JF) Sk 1 ECM i, st 4 3 BURIRIZIE 1
KA.

SR, WRIZIE P A G SO R AR
S POLE 2 A AN TS 2. FRAT e B, RN
JE P h 2 B AEAEAT Smad7 R BLEE, ML
TGF-B1/Smads 15 5l i A e # Smad (Smad7) Jirfill
HENIESEE = Sa

BAITHE 58 RT-PCR AN (A ot 28 43 A 1
EH R IR IR SRR YZ 5 A1 2P 1Y) Smad2.
Smad3, #5211 Smad2. 3 F1 Smad7 ] mRNA
JER FUR IR IE KT, PRANE IR IE S Bk 1E 5 %
IR SR IZIE AT 440 o, 460 Smad2. Smad3,
WM AL Smad2. 3 A1 Smad7 ) mRNA }% 25 (1 )i
(2635 K. 45 5 % L Smad7 1) mRNA M2 2 (i
IKPAERIRIZ I L LR IR AT 4 40 P rh 0k
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B AR T 1E R R OE R R (P < 0.05), Tfil
Smad2/3 KAL) Smad2/3 I J0 W] ek AR . X sk
WA R : R TE S, /7454 Smad7
() 2 I8 B B, AR R IX 1) Smad7 AT AE A2 B
TGF-B1/Smads 15 5 1% A Ge M [ & (1) £ S 150G R
LM EE RN, SR, Smad7 T IHLE A

N==3
HE.

PATTR A5 B2 D555 Smad7 1 )3 3+
HEAT T PP 850 M. 78 GenBank %4k 72 #£ %1 Smad7
(1741, {t DBTSS %4 b i€ T Smad7 ¥ JH3))
TFeH, SRJGAE Transfac ol 5 AT 3 K A 31
AT, I Smad7 J53)F B 4 A SP1 4 G
R 278 Smad7 WHESZ SP1 FEEE S A1 I i 4%,

TIEG (TGF-B-inducible early gene) & 1 /& U1 4F
S 1) Spl FE 5% R 7 F T L, A2 TGF-B
75 21 AL SR I K P74, TIEGT £ 1995 A= K
‘B4 (hWFOB) Hid it 22 7 J# 78 PCR J7¥2:45 219,
AT NGt ik 8q22.2, W5 8 kb, W5 MMET
FAANWEFAR, g 480 NEILRIRIE, 1
JiiEE A 72 ku. TIEG1 [R18R ()5 &5 # A7 A5 Sl
X, RS AEI g, DAk R )
FKIkE,

T UE SEAE SR IR IZ 9% TIEGT 1R IS Bl
AT RT-PCR A1 A5 ot ETIE 73 o R I T 0F 46 5
R IE R IE KRR IZ 5 4143 P ) TIEG1 mRNA
JERFURINFRIE IR, ARIMNREFR IR R 1
IR TRIRIZIE AT e A0 e, A5 TIEGT mRNA &
HEAMRB KT, S s R BoR: RIRIZIE P AT
& TIEG] fm &1k, 44 &4 TIEGL 13 fig,
TIEG1 % "] )& Smad7 T I ) F LUK (K A 4
FHE— SR AWESY TIEG] %} Smad7 1 B 82 i %
BN

1 #RFAE

1.1 ERASKIR

PRAI B IR BT Y TR B BIRIZ %
12460, S¥ 76, LMksfl, 48 16~46 %, |
PEAERS 26 %, W FE 6~24 DN H; IEHRIE 12§,
X IROE SRR 12 49, B A0 1 Rk, 48 8%
R . T LR A R, -80°C A7 4% 1.
1.2 ABAHMBEIS B S5EHR

PR e IR R IR R FRRIZ B, G
WATE NIEYE. RS, B 0.5 cm x0.5 cm K
NI, R N, BRI TR,

0.5% Dispase Il 4 CW IR, 70 &K K FIITRE,
FLR A 0.1% 1 B4R 5 37°Ci Ak 4 h, N
A 20%MI5 4 3% ) DMEM 7 37°C. 5% CO, ¥ 9%,
T3 A 2 IR, IRIFIRIRIZIE AT AR 40 i, A7 4t i
70 %~80 %l &I, I 0.25%/BElE AT 0.04% 1)
EDTA JHALAR, HUR 4~5 R4 AT 5256,
1.3 RT-PCR

FIEA B9 S 417048 0.1% DEPC /K 3 ¥ - s i
TR AL P H bR AR R b5, H TRIzol reagent
(Invitrogen A W) R4 I I B HL B, RS ES
TR AT A A0 o 2285 77 55, AN 1 ml TRIzol &
fEA M, %2 EP 4P, % TRIzol ¥ 42 HU &
mRNA. 28 J5 I 73 66 FE v e i RNA [ % 4l
JE: Agg/A s IFTEEAEYE FEIAE 1.8~2.0 Z [A] 1] RNA
(2l B A F g 37 20 wl W AR, M
SuperScript™l[ (Invitrogen A H)) ii%k %, R JGdHAT
PCR ¥, FrHIBIS1I040 (& 1):

Table 1 Synthesis of primers

Gene Primer sequence
tiegl F: 5" GGAGGAAAGAATGGAAATGA 3’
R: 5" CAGAAGGACTGTAAGGTGGA 3’

smad?2 F: 5" TTGATGGTCGTCTCCAGGTAT 3’
R: 5" GAGGCGGAAGTTCTGTTAGG 3’

smad3 F: 5" AACGGGCAGGAGGAGAAATG 3’
R: 5" ACAGGCGGCAGTAGATGACA 3’

smad7 F: 5" TACCCGATGGATTTTCTCAA 3’
R: 5" TCTTCTCCTCCCAGTATGCC 3’

actin F: 5" CACCAACTGGGACGACA 3’
R: 5" GTACTTGCGCTCAGGAGG 3’

1.4 ZEBRENE

HFEAR I BB IRIR IO, 2O R, @
7, BT V€ B (microBCA,  Pierce); {A4M%
TR YA O dsi b5 IR G, DN e FH 4t e )
T, A, RIFEREAT R BUE AR E A
TP &R H FUREAEATALIE, I\ Lamemmli 2%
W, BKTE S min, B0 BEA L 30 ul,
1200 V BEAT R A IR A VK, 45 min. HLYK
JE R e RIS, TG 100 V A
60 min, FifnE M 1hja, F-H4CHER. R)EH
HRP- 454 (1 : 2 000)E ¥ & 1 h. Jil ECL
W, ER, M ROIFSEAT oF SRR
Anti-phos-Smad2.  Anti-phos-Smad3 L. &  Anti-
Smad2 1 Anti-Smad3 ¥J >k [ Cell Signal 2 ],
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Anti-Smad7 ¥ [ Abcam 2 @, Anti-TIEGI 3k [
Santa Cruz A v ; —#$i>K H Jackson 2w ; PVDF
Jlii. ECL >k H Amersham 23 .
1.5 FHitESH

F SPSS13.0 4t v 8 A1 kAT P9 B 2 AE A1 4

K5

2 # B

21 HMERESNE
GenBanks £ % J& :
gov; DBTSS %0 #% 7% : http://dbtss.hgc.jp/; Transfac

http://www.ncbi.nlm.nih.

R1 R2

% . http://www.gene-regulation.com

BRI Smad7 531 &, B T4/ SBE
G, HSGRIANZ A 3 4 Spl A, Bk
W2 J51 A Spl 4 A 1, $EoRA Spl AR
ST A0 Smad7 R Eh 1 LB ).
22 MREEBHLARBRREERTHEME S,
TIEG1 mRNA R ERRKFESFRKIE

Kl 2 8. TIEGI mRNA /K76 i I 92 J&
FIA W T OEE IR ANE H B R ZA(P < 0.05),
TEPRIRIZ 2 LT 24 20 b 208 B 2 T 15 IR
T R S ET 4E 41 (P < 0.05);  TIEG1 25 /KP4
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Fig. 1 The spl binding sites in the promoter of Smad7
There are four Spl binding sites in the promoter of Smad7. TIEGI, a spl-like transcription

factor , can regulate Smad7 through binding the Sp1 binding sites.
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Fig. 2 The mRNA and protein levels of TIEG1 in normal skin, normal scar and keloid
(a) RT-PCR was performed using specific primers for tieg/ or actin in the tissues of normal skin, normal scar and keloid. The level of tiegl mMRNA
in keloid is higher than in normal skin and normal scar(P < 0.05). Representative data are shown. (b) The tissue lysates of normal skin, normal scar
and keloid were subjected to Western blotting with antibodies against TIEG1 or tubulin. The level of TIEGI protein in keloid is higher than in
normal skin and normal scar(P < 0.05). Data are representatives of three separate experiments. (¢c) RT-PCR was performed using specific primers for
tiegl or actin in the fibroblasts of normal skin, normal scar and keloid. The level of zieg/ mRNA in keloid is higher than in normal skin, normal scar
(P<0.05). The data represent (x + s) of three separate experiments. (d) The fibroblast lysates of normal skin, normal scar and keloid were subjected
to Western blotting with antibodies against TIEGI or tubulin. The level of TIEGI protein in keloid is higher than in normal skin, normal scar(P <

0.05). Representative images are shown. /: Normal skin; 2: Normal scar; 3: Keloid.



+ 1036 - EMUFESEIRHR

Prog. Biochem. Biophys. 2007; 34 (10)

PR IZ I T B o IR RIRRT I R R AL ZA(P <
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Fig. 3 The mRNA and protein levels of Smad7 in normal skin, normal scar and keloid

(a) RT-PCR was performed using specific primers for smad7 or actin in the tissues of normal skin, normal scar and keloid. The level of smad7

mRNA in keloid is lower than in normal skin, normal scar(P < 0.05). Representative data are shown. (b) The tissue lysates of normal skin, normal scar

and keloid were subjected to Western blotting with antibodies against Smad7 or tubulin. The level of Smad7 protein in keloid is lower than in normal

skin, normal scar(P < 0.05). Data are representatives of three separate experiments. (¢) RT-PCR was performed using specific primers for smad7 or

actin in the fibroblasts of normal skin, normal scar and keloid. The level of smad7 mRNA in keloid is lower than in normal skin, normal scar (P <

0.05). The data represent (x + s) of three separate experiments. (d) The fibroblast lysates of normal skin, normal scar and keloid were subjected to

Western blotting with antibodies against Smad7 or tubulin. The level of Smad7 protein in keloid is lower than in normal skin, normal scar(P < 0.05).

Representative images are shown. /: Normal skin; 2: Normal scar; 3: Keloid.
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Smad2, Smad3, % 1k 89 Smad2 #A %% B 1k B9
Smad3 mRNA R EHRFEKFETLARETH

TEIEH Bk B RR AR IZ IS S ARSI S 57
(R ET 44 b, Smad2 mRNA K¢ 25 [ )5 % ik 7K
FEH AR, BRI Smad2 (p-Smad2) £ 13
AW AR FERIRIZIE MR IR IZ T 4T 4
A, Smad3 mRNA K& & RIEAKT, DL
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Fig. 4 The mRNA and protein levels of Smad2, 3 in
normal skin, normal scar and keloid

(a) RT-RCR was performed as described in Figure 1 using specific
primers for smad2, smad3 or actin in the tissues of normal skin, normal
scar and keloid. Representative images are shown. (b) The levels of
p-Smad2, Smad2, p-Smad3 and Smad3 in normal skin, normal scar and
keloid tissues were assessed by Western blotting with antibodies against
p-Smad2, Smad2, p-Smad3 and Smad3. In order to verify equal loading,
the membrane was stripped and reprobed with antibody against tubulin.
The blots shown are representative of three independent experiments. (c)
The mRNA levels of smad2 and smad3 in the fibroblasts of normal skin,
normal scar and keloid were detected as described in (a). Representative
images are shown. (d) The levels of p-Smad2, Smad2, p-Smad3 and
Smad3 in normal skin, normal scar and keloid fibroblasts were assessed
by Western blotting as described in (b). Representative images are
shown. /: Norml skin; 2: Normal scar; 3: Keloid.
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DL 24k 1Y) Smad3 (p-Smad3) £ [ & ik /K45 it
B, HZERIGG R (P > 0.05). XL 45 15
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WY BTk, BATRIAE Smad7 (1)
JAEN 7 LB T AR Smad3 45416 Smad 45 4 JE A
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TIEG1 Ja g Fr TGF-B1 45 41X, WGk, W
5 A PE B S TIEGL mRNA ff) % 55 1416,
TIEG1 H A Spl Ff 8 I KGR AE:  C I W RF
TEVEREE DNA 256 X, AR RIA (K 1). (=
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KT GERRIL, SEE 4] TIEGT mRNA K 2 (K
S BAK T A, Smad7 ) mRNA A 85 A K
P S TN A CR R R BT 45 ). S 45 ]
PR BURIZIERAEAE TIEG] mRiE, WEXN
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Increased Expression of TGF-f3 Inducible
Early Gene (TIEG1) in Keloid Scarrin®

TANG Bing", ZHU Jia-Yuan”™, ZHU Bin", LIU Yang", LI Xin-Qiang?, BI Liang-Kuan"
("Department of Burns, The First Affiliated Hospital, Sun Yat—Sen University of Medical Science, Guangzhou 510080, China;
?Department of Burns, The Eighth People’s Hospital of Shenzhen, Shenzhen 518101, China)

Abstract The transforming growth factor (TGF)-beta/Smad signaling pathway is thought to play a major role in
keloid formation. This study showed that the expression of inhibitory Smad7 was significantly down regulated in
keloid compared with normal scar (P < 0.05) and normal skin (P < 0.05), however, no significant difference of
Smad2 , 3 and the phosphorylation of Smad2,3. But the mechanism of reduced expression of Smad7 is unclear.
Sp1 binding sites were found in Smad7 promotor by bioinformatics system analysis, then, the expression of TIEG1
mRNA and proteins in keloids, in normal skin and in normal scars tissues and fibroblasts were investigated.
Dermal fibroblasts were obtained from biopsies of keloids, normal scars and normal skin. Fibroblasts were cultured
in vitro. The expression of TIEG]1 mRNA was analysed by RT-PCR and protein expression was determined by
Western blot analysis. The results demonstrated increased mRNA and protein expressions of TIEGI in keloid
tissue and fibroblasts as compared to normal scar tissues and fibroblasts (P < 0.05) and normal skin tissues and
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fibroblasts (P < 0.05). It suggested that TIEG1 might play a significant role to the decreased expression of the
inhibitory Smad7 in keloid. Further investigation is necessary to illuminate the mechanism of TIEG1 regulating
Smad?7.

Key words keloid, TGF-@ inducible early gene (TIEG1), Smad7
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