EfRIRRIRE

B85 :029-82245172 82210956

203108 ZFE13% Z£10H  www.ies. net.cn
BF{=F5:1J0.2000@ 163. com

- S -

TGF-B, XJ B4R B 48 5< 4 AR 4 AR 5 AIL BY £ %E 28 el Smads

ERERIEW T

%, T M EEAH, & R,k

HEEWB : F%E A RBAR S I H (No. 81200719)

YEH AL (210002 ) Hf B VL J50 48 B A T, A A 4 DX A I B
R AL

YEZ i Blite 1t B3R B UM, BF 5T 7 1) . HRBE SR | A B |
FEARIE,

EHAES (B, luyan366@ 126. com

ks H A . 2013-05-27 18l 5. 2013-09-13

Effects of transforming growth factor -3,
on gene expression of Smads in orbital
fibroblasts with thyroid-associated oph-
thalmolopathy

Yan Lu, Ying Ding, Pei—Li Hou, Hu Meng, Yu-Hua
Shi, Zhen-Ping Huang

Foundation item: National Natural Science Foundation of China
(No. 81200719)

Department of Ophthalmology, Nanjing Genernal Hospital of Nanjing
Military Command, Nanjing 210002, Jiangsu Province, China
Correspondence to: Yan Lu. Department of Ophthalmology,
Nanjing Genernal Hospital of Nanjing Military Command, Nanjing
210002, Jiangsu Province, China. luyan366@ 126. com

Received :2013-05-27 Accepted :2013-09-13

Abstract

¢ AIM: To investigate the effects of transforming growth
factor - B, (TGF - B, ) on gene expression of main
components of Smads family including Smad3, Smad4
and Smad7 in orbital fibroblasts( OF) of fibrosis extraocular
muscle with thyroid -associated ophthalmopathy(TAO).
e METHODS: OF were treated with 5ug/L TGF - B, at
different time points (Omin, 15min, 30min, 1h, 2h and
4h), and real-time quantitative RT-PCR was performed to
observe the effects of TGF - B, on the expression of
Smad3, Smad4 and Smad7 mRNA.

e RESULTS: The expression of Smad3 mRNA was 10. 71
times to that of control group at 15min and 25.07 times at
1h(P<0.01); Smad4d mRNA was 1. 54 times to that of
control group at 15min and 15. 99 times at 1h(P<0.01);
Smad7 mRNA was 3.21 times to that of control group at
30min and 14.66 times at 4h( P<0.01).

* CONCLUSION: TGF-B,; up-regulate the expression of
Smad3, Smad4, Smad7 mRNA in OF in a time dependent
fashion, TGF-B,/Smad pathway may play an important
role in the pathogenesis of extraocular muscle fibrosis
with TAO.
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B8 e 7% A6 2 K I - B, (transforming growth factor—3, ,
TGF - B, ) %F B R i AH 5 7 R 95 ( thyroid — associated
ophthalmopathy , TAO) £ 35 £F 4 AL B 21 LK U5 A Bl &1 4 21
JIfd ( orbital fibroblasts, OF ) 4l /i Smad3, Smad4 , Smad7 %
FIRMIFEW

Tk R LT 26 2 30 e 5 SR G il 3% DV (real —time
quantitative RT-PCR) M2% 5pg/L TGF-B, | OF 7£ A A
B ] 25 (0h 315 ,30min; 1,2 ,4h) 335 Smad3 mRNA ;| Smad4
mRNA ,Smad7 mRNA 17254k,

ZE8R . Spe/L TGF-B, 4l#4 OF 15min J, Smad3 mRNA )
Fikim e WA, M ALY 10, 71 £5, T 1h ik T00g,
X HRLH Y 25. 07 7% (P<0.01) , FFEEIT 2h SR )5 5 FRE#
P 4h FEAR EIEH ; 5ug/L TCGF-B, i OF 15min J7,
Smad4 mRNA WYX FFFLRIGIN, X REAZH Y 1. 54 1%, T
Th AT R X BRZHAY 15.99 % (P<0.01) ,SRJ5 & FRF#4
o 4h FEAWKZIE R Sug/L TGF-B, H# OF 30min 7,
Smad7 mRNA [958k & B 5 JF i 86 m, S X BR 41 i 3. 21
RS R 4h X ALY 14. 66 £5(P<0.01)

2538 . TGF-B, R i Ak AR ME 1 21 45 20 i Smads 15 53
FE— 5 B B[] [N, 5 % OF 2R 35 Smad3 mRNA Al
Smad4 mRNA 2 5EHEN5 T R E 1i Smad7 mRNA 3
R0 2 AR LRI N H BB TGF-B,/Smads X —£F 4
AAH 1 22 B 5B 33 5 1T BEAE TAO RSN ULEF 4 A AL
il Hp & T EE AR,

R IR TR MR A O PR BR e 5 (R AP ILZF 4E 1k TGF - B, 5
Smads FE A 5 iET 4E 4 it
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FFPR IR AH 22 14 AR 75 ( thyroid —associated ophthalmopathy,
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1 ﬁ,ﬁ?ﬁﬂﬁ{—t—-’?é'ﬁé( XZOO) A ; Vimentin Z& {4 5 [H4: ; B: Desmin 4 4 FA14: ; C . Keratin G2 B ME ;D . S-100 4L BAH:

259 B F ARG R A, H AT &AL, #E A
KA -, (transforming growth factor—B, , TGF-B, ) # A TA
NI RS KRR G s kAl BFgE R
TGF-B, mRNA 7£ TAO 3 HRHE 41 23 rp (1) e 3k 8 210 H
A2 4%, TGF-B,/Smads {55 H S5 T —RINF 41k
PR AR B A= BEUERR O I AE TAO HR S8 ILEF 4 AL o o DL
TGF-B,/Smads {558 i 4048 1 413H , A 5256 R F RT-PCR
WMEE TGF-B, ¥ Smads FE K FRIK 1520, 5 7EHIHH TAO R
HMILER 2k 1) & S AL
1 A A&
1.1 ##
1.1.1 TAO IRIMINRIRMI AR LT MARIE R RETE  HRIE
TRET AN BS FR LU IE T TAO BR ) BT 1A B 7™
TP TAO 77 MR HE 98 AR BT B9 HR 28 L, AR A F IR AR 2 fig
P AE IR H O, R AL SN 97 vk 15 57 MR E 1 2T 4 4
M, R 40 B e e fb 2 G Bt A T 4 e R ok I 2R
F1( Vimentin) A% H ( Keratin) (45485 1 ( Desmin ) 5 S-100,
1.1.2 FEMESKA  F2E0H . DMEM/F12 B3R,
G4 ML7E (FBS, Gibeo 24 7)) ; NHZH TGF - B, ( Peprotech,
& [E) ; TransScript™ Green Two—Step qRT-PCR SuperMix iz
F 4 B s RNA HHARE ) TransZOL Up (b5t 242k W3
ARAFRZ ) ; Smad3, Smad4 , Smad7 M 2 GAPDH 5%
G A TAYERAR), F2AE. B TER
(3 ESCO A H]) ,CO, 4055 5247 ( £ E Thermo 24 ),
B8 A0 22 B 4085 ( H AR Nikon ) , 7K S B, 3k {2 ( Bio—Rad ) ,
Backman 721 %9840 35656 BE AL ( Backman , USA ) , % %58
i PCR X ( MyiQ, Bi0 — Rad ), & # Ik #& & O #l
(Eppendorf) , B EHEE.OPL(EE Thermo AF])
1.1.3 5| ¥RIZIT 5 &M AR NCBI C Hil 3L A 7
il s JH Primer Premier 6. 0 #4534 00519 , Smad3
B4 .5 ~GTCAACACCAAGTGCATCAC-3", F 514 .
5" = ATGGCTGTAGTCGTCCAGTG — 3°, 4" 3 K & 297bp;
Smad4 F 514 .5 - GGACTGTTGCAGATAGCATC -3, F
W51 ¥ .5 - GCTGGAATGCAAGCTCATTG - 37, ¥ 14 K J&F
229bp; Smad7 F17514):5 ~GACAGCTCAATTCGGACAAC-3",
TSI 9.5 - TCTCGTAGTCGAAAGCCTTG -3°, § 14 |K jF
222bp;GAPDH _E #5145 ~TGGGTGTGAACCACGAGAA -3,
TSI .5 - GGCATGGACTGTGGTCATGA - 37, ¥ 34 & J&F
143bp, ST 5 WG A8 4 Lilg A T A9 4 R A+
G
1.2 ik
1.2.1 AT HIERE L3 ~5 L4, Wikt
BUGRHR T 6 LB b, F4L 3x 10" > 4H B, F5 40 i 00 B
P BTG LT 15 77 2 240 (AR AL R 24k, FEAL I AR

9 Spe/L TGF-B, ( TS 5H; i A Spg/L TGF-B, 5 10pg/L
TGF-B, %} OF A AH R 7EH , Bt i% H Spwe/L TGF-B, 1E
R EE) A3 TS 15min,30min, 1h,2h,4h 32 540
JLE RNA, [F] 57 45 A 0 BRZH S0 56 26 R B 20 2 18 3
N1,

1.2.2 2 RNA iR T /e i de s X4
AR AT BR A B TransZOL Up . RNA Hh 32 Ui B - it
17, H 10g/L 3R B 5E e F Tk A58 A0 43 o6 o't B SRS
RNA FY 4l B Fik i

1.2. 3 cDNA & B % Real -time PCR #& il Smad3,
Smad4 ,Smad7 mRNA ik ¢DNA & % % H TransScriptTM
SR SRR &, B RNA SuL, 519 1 L, W0 st 1wl 2
MRAY 10pL, 3L 20l B R AR FR, 42°C 30min, 85°C
5min,4°C Smin, fif§ ¢cDNA -20°C 1§47 % ., PCR § 1%
HA DNA F B i A IR BIR AW 10pL, R i
14 0. 5L, AR cDNA 1L, WZE/K 8L, 2 20l )2
PR F BEAREAM 3 AN AL, FEDEE B PCR Y [t
79714 ,959C 305;95%C 55;60°C 30s, TEHF 40 ¥, ¥ 458
B N 60°C TF 46 T L 480 A il 4% 36 TE B 3 7= 1 19 R 5
M, W SE G 8 4 {H ( baseline ) B {H
(threshold) , FEHUAEI (Ct) fH, RHIAR ACt=[Ct( HY
FED J-[ Ct(NB RN ) T, AACt= [ ACt( 52540) 1 -[ ACt
(KFHRZE) 1, 3F8 27 Ry SE g6 20 B A 56 PR 3 38 B 4 X
FXI ARG, AL ES 3K,

Gt 2 o BT . S 5 R DA 8« b o 25 0K,

SPSS 18. 0 it 3 AT Bl 4e i1, #5 4 [ I 8 L 3R
PR ZE )T 20T (one way—ANOVA) , P<0.05 H 255 HA
GatFEE X,
2HR
2.1 BEMALFLETE 41 Vimentin Y2 {0 52 FHM: M5
H AT LB R G S N T, A T T, o (TR 1A i
Desmin , Keratin,S—100 ¥4 52 4 s b (& 1B, C, D) , iE B
S Ay P2 SRR 5 AT M R AT A
2.2 ANAWAESIRELTE  10g/L BEHEEE I H ok Al
AN IR SUR I RNA () 200 B2 AN B, RNA BRAs 1 I
7 288,188 FI 58 =AN4&47 288 FL N 18S WA, 1A
FHEE RNA SERPEE U, BEHL D, /D, LIE 1.8 ~2.2 K
BREIRA BT — IR (E 2)
2.3 TGF-B, %t Smad3 mRNA BIENE  TCF-B, LA a4k
177 X5 S OF £ ik Smad3 mRNA, 5Spg/L TGF-B, H3#%
15min J5 ,Smad3 mRNA %3635 & € 5, X 2 i
10. 71 £%, F Th ik T5l A X BEALAY 25. 07 £%( P<0.01) ,
FEL/INT 2h SR )5 2R R 4h FEARKE IEH (K 3) .
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2 10g/L IRAEHERE B KA T RNA R4, B R 28S,18S #0
58 =N ,28S T A 18S IS, BRI RNA STEMEIT,

b
b
b

g’ b
510

1

0 N " " . mim

h 2h 4h

FHEN 15min 30min 1
3 TGF-B,#% S OF Fi% Smad3 mRNA HIR EIXE " P<
0.01 vs 25 FAXFHRZH

2.4 TGF-B, %t Smad4 mRNA IS0 TGF-B, AR [l K
#5 iAE S OF £k Smadd mRNA, Spe/L TGF-B, Hli#%
15min J7,Smad4 mRNA % 3R 5 & HF 46 3 I, S X) B2 1
1.54 £, T 1h kT, A X RRAH 9 15.99 £5(P<0.01) , %%
Ja B TR 4h AR IE R (K 4)
2.5 TGF-B, % Smad7 mRNA 800  TGF-B, LI [ {K
#15 iAE S OF £k Smad7 mRNA, Spe/L TGF-B, Hli#
30min Ji7 ,Smad7 mRNA [k & B B - Ga 35, S xf B 21
Y 3. 21 %, 1522 4h AXTIRA1AY 14. 66 £i5(P<0.01,1€5)
3itig

TCF-B, & TR LT it i EE AN 2 —, il
fof BT AN 386 5 o) JUL BT 20 440 2 o f B P A it A 3
i, VTAEK TGF-B, £ TAO &% /E A LI kiA .
TGF-B, AT 55 CD9O* MR ME A 2T 2 41 g 431k A JUL A 2T 4k 40
JHL, 77 A SRORE TR B A A0 i A 56 J5 T 2 5 AR HE () 21 4k
KBS TGF-B, 7T 5 2412 #E TAO R BIE 1 2F 4 40 o 36 5
TGF-B, AT TAO H B4 )5 - £ HAR I A S ik (TSH-
receptor, TSHR) (35" ; TGF - B A ]34 TAO HR [E p¥ £F
A 40 Jf 2% 35 2F %5 W 5 U0TE 0 1 5 - 1 ( plasminogen
activator inhibitor type—1,PAI-1) "' ; TGF-B, A fi£ fff TAO
HRHEE BT 2 41 Smad3 BEFRAL? I H SB431542 (4551
Smad {55 BHWTRI ) LA R 09 77 W T TGF-B, 155
A4 385 BH R & B3 1 (hyaluronan synthases one , HAS—1)
BYERIR s TGF-B, M3 OF il i PKC i 155, #3iE PKC-B
1L, 5335 MR (HA) 7' TGF—B, i AT LA OF 43k
[ BB (GAG) ™ |

Smads & 2B MIAN TCF-B 155 2 M T A4 5 ) 40 g
B B A3 F 3K — 15 5 30 B & B i IRk
FIZ MR, HETE &I Smad A 9 Fl, iR 4 H 45
FIINEERF M =25 (1) SZ ARG 7Y Smads ( receptor —
regulated Smads, R—Smads) ,f34% Smadl,2,3,5 18 2§, /&
TGF-B FIRZ R B i B ALY, i EL st
Smadl,5,8 J& BMP 4% % R—Smads, Smad2 A1 Smad3 &
TGF-B/1HZE KM R—Smads; (2) F:[E] %! Smads ( common —
Smad, Co —Smad ) , & % & Smad4, Smad4B; (3) 17 il Y
Smads ( inhibitory Smads,[-Smads) , 45 Smad6 I Smad7,

1958

Smad4 [
~

6 a
4_

2- .
oL mem . HE .
FHEXE  15min - 30min 1h 2h 4h

B4 TGF-B,# 5 OF &ik Smad4 mRNA HIBF EIZLR  “P<
0.05 vs 25 HAXTHRLH

18 r

A 15min 30min 1h 2h 4h
B 5 TGF-B,#S OF %ix Smad7 mRNA HIRTEIRIRL  “P<
0.05 vs 25 FAXTHRAH

B 5 OE TGF-B ZAK 1T A2 45 & B 1k J5 # %)
R—Smad RBERR fb M\ 1M BHLIWT 15 5 5% 3. Smad6 /2 BMP 53
4 I-Smads, Ifii Smad7 & TGF-B/1 & 4% 514 1-Smads"’ ;
FEAS S B TGF-B, B % 5 TGF-B SZ & I (TBRIT ) %%
HIEHSE G, HoAl A &t Ak, TS AT 4 TRRIT R 1] JF:
454 JE AL TRR 1 - /& -TBRI = % {A& , TRRI # TRR I B
A, ALY TRRI #E— LR L5 11 5 Co-Smad 454
IS, 5 Fe BB NI 5

TGF—-B/Smads {5 5% 5 18 42 w] 8 1 ) 80T 44 40
B I I e L 20 M A Ak B i o3 S 22 LA, 2 5 L AT
HeAl il 2T AL ANV E /INERBE AL S B ) 22 T 2T 4R A5 1Y
HEFR SRR AR T S I 9 O R 300 A s R Tl B S
(real —time quantitative RT —PCR) # R \ mRNA 7K 3 %
TAO RAMIEF Al h TCF-B 557 Rk i 2 A FHE I
T, A2 ARG Smad I [FI A Smad KA A Smad BYZ
IMEBLHEAT TS, B 7ES 1T TAO HRAMILEF 44k 43+ L
il SR EE R R T —E YR YO Z N, BE A I ] Y
B, BR A 5% £F 4 40 il Smad3 A1 Smad4 , Smad7 mRNA A9
218 B W BE & A E] Y 4k 22 SE K Smad3 F1 Smad4
mRNA L RIKF TR, X AT B85 Smad7 FKIAFFLLHG N, 10
T TGF-B,15 31 Smad3 Hl Smadd FikH 5%,

Li %" H TGF - B, HI B /N 1 B 4 i, & 9 19
Smad2 5 1Y b T e B ]t BRAE Lh 2Z 1, ZERRES AR
| 2h; 17 Smad7 FRIK = 4 1 IR [958 0, 4 4 oF ) 8K
XA REE R 2,

RATHIF 545 F 20, TGF-B,/Smad 25 T TAO I}
MUK Y BUEF A 240 B r 0 Ak 72 5 FLIG S 24> d 2R
IR AR, T RES TAO HRAMILER 4k 4L (1) & 9 HL I A
X (HIEARSLEG P TR TGF-B,/Smads {5 5 i i BH
Wi 1) S5 T TP 2% DA Ot i A e T B X — 3 6 7E TAO HR 4h
WUET i b i) BLA R S ML , B (T4 2 10 I 22 1 S 36 v ik
froed.
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