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[EE] H Wit RN B 1 K12 4K (transforming growth factor beta type [ receptor, TGF-BR I ) FH K5 SB-
505124 X 5CE AL 58 oA B A A B s i S 0L . 57k R Western blot A&l A [] e 5 i) SB-505124 4b 35,
HIECR 4 R ATDCS ' p-Smad2/3 19754k, MTT 3Lkl SB-505124 4bPHXT ATDCS 4 A= 1< 1458 i) mi B i ] v B4
YL . Western blot #: c-Myce 25 FH /K FEFI4AE 1L, Real-time PCR il SB-505124 AbFH 5 #E 404k (AU 40 3 B il %
[ fi# AH 5% T Collagen 11  Aggrecan & Adamts5 &3k 5784k, 35 F B 2587 5 G (2, 72: 4600 SB-505124 AbFEXT ATDCS 41 fifg
ERBA RIS, 855 Western blot #1145 57K : SB-505124 4b¥F ATDCS 4iiffd ] B #1141 TGF-B1 #03E i p-Smad2/3,
JF L Uk B s MTT A5 45 57K - SB-505124 Ve Ji FN (] 44H44: A ) ATDCS 4fiJif 35 ; Real-time PCR il 25 57K ; SB-
505124 LbFRR G ANH] ATDCS 4 Collagen I | Aggrecan (13 3k, [RINT [ T Adamts5 19335 5 BT SR 87 i G (.45 R 8w
SB-505124 4hHRHH AN ATDCS 40P & AR AR A k. 8578 A SB-505124 BTN W TGEF-8 155, FT 9 il 4k -H- 4H
JLEE G 53T B AR LA R T 1 5 G, DR 2 200 B 4/ 356 o ) e A
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Effect of blocking TGF-B/TGF-BRI signaling pathway on proliferation, differentia-

tion and extracellular matrix of ATDCS cells

Wang Quan, Qi Huabing, Wang Xiaofeng, Zhu Ying, Chen Lin (State Key Laboratory of Trauma, Burns and Combined Injury,
Center of Bone Metabolism and Repair, Institute of Surgery Research, Daping Hospital, Third Military Medical University, Chongqing,
400042, China)

[ Abstract ]| Objective To investigate the effect of transforming growth factor beta type [ receptor
(TGF-BR I ) inhibitor SB-505124 on the proliferation, differentiation and extracellular matrix of chondrocytes.
Methods The expression of p-Smad2/3 in ATDCS cells that were treated with different concentrations of SB-
505124 was analyzed by Western blotting. The effect of SB-505124 on proliferation of ATDC5 cells was detected
by MTT assay. The effect of SB-505124 on the expression of c-Mye protein was analyzed by Western blotting.
The effect of SB-505124 on the markers of cell differentiation and extracellular matrix, including collagen 1,
aggrecan and ADAMTSS were analyzed by real-time PCR. The effect of SB-505124 on expression of sulfated
proteoglycans was measured by Alcian blue staining. Results Western blotting results showed that the treat-
ment with SB-505124 induced a decline of phosphorylated Smad2/3 (p-Smad2/3), including carboxyl termini
and linker region stimulated by TGF-B1 in ATDCS cells. MTT assay results demonstrated that SB-505124
significantly inhibited ATDCS cell proliferation in a dose-and time-dependent manner, and the expression of
¢-Myc protein was also inhibited. Real-time PCR showed that collagen Il and aggrecan were inhibited by SB-
505124, while ADAMTSS5 was elevated by SB-505124. Alcian blue staining showed that the staining intensity
was reduced in SB-505124 ireated cells. Conclusion SB-505124 can block endogenous TGF-B signaling
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pathway to inhibit cell proliferation, cell differentiation and synthesis of extracellular matrix, and to promote the

degradation of extracellular matrix.
[ Key words |

extracellular matrix
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Ak A K I F B (transforming growth factor beta,
TGF-B) s TGF-B M ZE 5 01 rh i RA AR MR 5T
TGF-B i#id 5 TCF-B Z K (TGF-BR) 45 & 3 T 5
S, T2 S SR Z R E A AR B A TR
BUESERE WA R RV S B8 B A YAk 0
M AP & rh R A EEEAE ], TGF-B/TGF-BR {55
AT Y R IR ST R R B B AT R L E G
CA M Z M TCF-B/TCF-BR {551 H FHL W7, £ 45 £
XF TGF-B FC A 4 B 5 B BT AR A Sz SO R LA B B X6
TGF-B Z A& BHMWTH , iR yT £ %0 TCF-B {5 5 54 i
HPRIRAL T I A, TGF-B TR B # AR F , B ik
R I B T B R A YRR Jy T R AR A
Hl TCF-B/TGF-BR {553 % BH Wi /136 97 TGF-B 5%
JIT BB A2 15 2 5 0 5B 200 i 34 9 534k 2 4 A
BT B H BT A TERE . /D BUETECE 40 i 5 ATDCS
2 H RIS b 245 00 00 I 0B i e vh 00 0 L AN
w0 Ak BV FH 4% G 4 i ) A S2 i L% 40
Jia Sk AF 5 % 42, Kl TGF-B 1 #! 52 f& ( transforming
growth factor beta type [ receptor, TGF-BR I ) FH W]
SB-505124 , DA 10 A4 35 58 | A S 40 i S0 JE o5 i A5
TR TGF-B/TGF-BR {5 7 i fi% FHL W 771 o ¢ 4
PRI FE o3 B A AR BT A 5 T S ML

1 #MREFE

1.1 ##

ATDCS5 41 H 55 I 241 2 R 2 5 2 ol BT AR X 5 B L
PG, DMEM/F12 85550 G4 9 7 /85585 R WH.0. 25%
JBEER FEY M H Hyclone 23 ], Bl 78 5 \ITS 175 5:77] L ALKS fH
W) (SB-505124 ) | IEME % (MTT) . — H L7 AR ( DMSO) | B-actin
Bk ¥y A Sigma /A ], TGF-Bl g [ Peprotech 4 ], anti-
Smad2/3 ., anti-Phospho-Smad2 ( Ser245,/250/255 ) ., anti-Phospho-
Smad2 (Ser465/467) 1 [ Cell Signaling Technology /3 ] , anti-
c-Myc, HRP FRig ) EHT S KX EHT R 908 A Santa Cruz A A,
BCA Z& A = ) & ECL fb 22 R B F G ¥ B Pierce 24
A Kodak 23 &), RNA Jz 4% 4t ) & L £ PCR [
IR F £ (SYBRTM Premix Ex TaqTM Kit) ¥ [ Takara /3 v , 55
H B HIF B Roche 247,

1.2 F*k

1.2.1 ATDC5 4 5 55 77 AR TRAF 1 20 i AV R
FEFPECH R E T 37 COKBRBRG MR 1 ~2 min, 815 TAE
B E 15 mL B0 ,800 /min B0 4 min, 7k 1, 58
S ¥EFRIL (DMEM/FI2 4 5% &40 L35 & 100 U/ml 35/4% %
F)WATIRAEM T 6 em I, B T 37 CH 5% CO,fHIRREFHM
537,24 h R, LSRR 1 d 0l 1R, TR AR A 2 90%
PL b, BLO. 25% [RAR LR e AE 10

1.2.2 Western blot ;] SB-505124 £ ATDC5 4fl i o %} TGF-
Bl FIfE S Mk a LR ATDCS 4HEmh T 12 fLik,
7 AL, B a0 M Rl Ak 90% LI I, R iE YL 12 ~ 16 h 5,
YT [RIE B (0. 5.1.5.10 wmol/mL) SB-505124 i 4b 3 4 ~
7 LA 30 min, $X 5 LA TGF-B1 . TGF-B1 + DMSO & TGF-B1 +
AFHREE(0.5.1.5.10 wmol/mL) SB-505124 [m] A Zb 3 2 ~7 7L
4L 30 min, Hr 5 1 FUARMEfTAL B, Sy 25 o3 FRA, & iR
TR 4] ) 9 40 i 22 /% % (50 mmol/L Tris-HCI, 1 mmol/L
EDTA, 150 mmol/L NaCl, 0. 5% NP-40, 10 mmol/L Tris-HCI,
pH =7. 8, % 10 2+ 4 i 24 g v P I ABE B S0 501 R ) i
R BRI BCA 31005 85 FIVREE 4T Western blot £l TGF-
BL PIE Y Smad {5 5 HHK > F KL 521k, A Smad2/3
Phospho-Smad2 ( Ser245/250/255 ) . Phospho-Smad2 ( Ser465/
467) N N2 B-actin,

1.2.3  Western blot #:il] SB-505124 X c-Mye 4+ 15 17K F
BISEIR AHMEEAD T 12 LR, 4L Al G ik 90% UL | 2R
1 LA AR AL BN 28 5 B, AR AL B 45 T R Rk &
(1.5.10 pmol/mL) SB-505124 4b3H 48 h, 5 2 [ i #0041 30] B 40
el AR i S B R A O BCA 3L 52 25 M I, 17 Western
blot £l c-Mye Kz NZ: B-actin £ /KA 221K

1.2.4  MTT 34 i) 4 Jta 14 5 SR K ATDCS 2 i LA
5 000/ FLA%EFFF 96 LA, F:FL 100 wL, B4 6 &= FL,12 h J5hn
ASHBEARF M (1.2.5.5.10 pmol/mL) SB-505124 (1) 5¢ 4> 1%
FRELAO RN, FE 0T 2 IR 1 W, A0 3 d S5 HEATARIN . BstrE]
WAPESZI I AS wmol/mL SB-505124 Jzb # %5 A [R] (1) ik AH
M(L3.5d), e fLaEfLmA 20 pL MTT % (5 mg/mL),
AZeti g 4 b FL ORI, MA IR, BAL A 150 pL
DMSO, = REDEFE 10 min, (F45 & 7850 % , 7E R85 490 nm
b LGB FEAE [ D (490) {5 ] 40 M4 %6 = [ X IR 2
D(490) — SZHY4H D(490) 1/ % HELH D(490) x 100%

1.2.5 ATDC5 gifskynibins Micromass 1% %% : ATDC5
HHIZE 0. 25% [P I B AL G 45 7 8 e R R A E B HA, TR
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AR BE S 107 /mL, B 10 L 400 T 12 fLtkh, &8 F
37 T 5% CO,MEIRIEFANEETR 1 h 5,430 2 4, 400 mA
FITS(# 5.5 wg/mL AR 1.3 x 107 mol/L WE Al iR 4 .
10 pg/mL RS ER) B4R 1 mL O AL AR A & ITS
J 10 pwmol/mL SB-505124 (5% & 45775 1 mL(SB-505124 4b ¥}
) PEATHCE A0 S, B TR B IR A 4R SR 5%, IR K IR
W, ESETET d,
1.2.6 BB gE  WOUMEES 7 d i ATDCS 40, 7+
KEFRIL PBS VYL 2 K 4% 2R PEEIRE E 1 h )5, PBS ik
3, BFIR 3 min, JILA 1% B 7558 i e a7k (1 g B 28 i v 1
0.1 mol/L HCl ZE487K) ZIRIFE 15 min, ZE18 K vk, 1)
FRME( x20) RERK,
1.2.7 Real-time PCR #ll] Collagen II . Aggrecan,Adamts5 1A

K H Trizol LML 7 d 53465 T 19 ATDCS 40 g 5
mRNA , # J8 S 700 G106 I 5 0 A7 300 7 S S N, e i 37
S vl WY SN AR R, FI AT MX3000P 22 £ PCR AR H 14
2235 5784k, 25 FEAS G JE DR (19 22 35 50 13 T X R 19 9 2
RN (IR A 455 HE H Cyclophillin A) BRI TAE , BRI
&3 MR FL. PCR 51¥))751 : NS CyclophilinA 3L #5149 :
5'-CGAGCTCTGAGCACTGGAGA-3", FiiE5 |4 :5'-TGGCGTGTA-
AAGTCACCACC-3' , ¥ /=1 K J&F 82 bp; Collagen T L[ | jif
2|4 5'-CTGGTGGAGCAGCAAGAGCAA-3', T iiE 5| 4. 5'-CAGTG-
GACAGTAGACGGAGGAAAG-3' , #4724 K & 156 bp; Aggrecanft
A 37 51 9. 5'-CCTGCTACTTCATCGACCCC-3', T il 51 4. 5'-
AGATGCTGTTGACTCGAACCT-3' , I Hi7=# K- & 150 bp; Adamts5
HH IS4 : 5 -GGAGCGAGGCCATTTACAAC-3' , FiiEa| 4 .
5'-CGTAGACAAGGTAGCCCACTTT-3', 3 1 7= 4y K FE 110 bp.
PHELZAER 95 °C 30 5;[95 °C 5 s(A¥HE) ,57 °C 20 s(GBK),72 °C
15 s(HEfH) ] x40 4AMEFF;95 °C 30 5,57 °C 30 5,95 °C 30 s,
MX3000P & it PCR X H gh it SEREA Y CuofE AT E 0 36 B AR X
it
1.3 %itF oM

BARLL & 25 3275, 5% SPSS 13. 0 Gid #0417 Ml ST REAS ¢

*ﬁrl‘i o

2 #R

2.1 ATDC5 Zmfie. 3 SB-505124 st TGF-B 1z 5 i@ %9
EAD]

525 (AR b8, TGF-B1 ZbPEBH B 3% % Smad2 43+ C-
i [ Phospho-Smad2 ( Ser465/467 ) | J Linker [X [ Phospho-
Smad2 ( Ser245/250/255) ] B 1k, 32 7% TGF-B1 g4 A i
ATDC5 4iiffg f Smad2 & [ (19 @5 2 1k, it TGF-B1 + DMSO 4k
FRANAAH b TGF-B1 AbFREAL , p-Smad2 2 /K-35 A B AR 4k,
$278 DMSO Xf TGF-B1 /-5 Smad2 & 1 i B W (b 15 A 52
A [ ¥k B SB-505124 4b 3 JS , TGF-B1 #4075 ) Smad2 75 4 i
PR A0 B 8 FAAIK, 9 22 Wk S AR 1k, 3 7R SB-505124 7 ATDCS 4

b A ORI AN TGF-B1 ¥ i Smad2 3 BERIL . W
lz] 10

1 2 3 4 5 6 7

“p-Smad2(S465/467)
(60x10°)
\ . —— —— e —— | <, Smad2($245/250/255)
(60x10°)

- —— — Smad2/3(60x10°)

I- - e em— --‘ «—B-actin(43x10°)

1.5 & st R ; 2. TGF-B1 4 3 4853 TGF-B1 + DMSO 4k 32 41
4:TGF-B1 +0.5 wmol/mL SB-505124 #3241 ;5. TGF-B1 + 1 pwmol/mL
SB-505124 4t #2 48; 6 ; TGF-B1 + 5 wmol/mL SB-505124 4 22 4,
7:TGF-B1 +10 wmol/mL SB-505124 43241
1 Western blot # Il SB-505124 %] TGF-pl 3% Smad2
ERRBERL

2.2  MTT ::4m SB-505124 2+ ATDCS 48 jeL Y 3% 38 64
EAC

MTT A e 7R 45 7 AR B (1.2, 5.5.10 wmol/mL)
SB-505124 4bBE ATDCS 40l 3 d, B % ¥ B 14 fin, SB-505124 %
ATDCS 41 J 1) 74 K 400 ] 250 SR B R b B G, 41 ) 23R 43 531 oAy
(17.00 2. 64)% . (31. 13 +0.48)% . (43.33 +2.08)% .
(54.33 +3.51) % , 2R MR, 53 A L2 5 A 51t
HEX(P<0.01) . FERTHISCH Y Sehl 1, FATLL 5 pumol/mL
SB-505124 43| fb B ATDCS Zfifg 1.3.5 d, MTT A& 45 5 8w
bifi 25 B [T ZE 4, SB-505124 % ATDCS 41 i f9 A= - 41 11 200 1 o
AR 7E 1.3.5 d HIZA 3k (18,66 +3.51) % . (42.33 =
3.05) % \(62.42 £2.96) % , 5 I [V HAKON , 5 %0F R 2H LU 22
FAGIFRE XL (P <0.01),
2.3  Western blot # | SB-505124 *} c-Myc & & 7K -F

O

5% R0 A8 L, SB-505124 B R Ml c-Myc 2 17K F- 19 3%
ik, JF S AN ([ 2) , #87R SB-505124 #] ATDCS 4
LR HEFE T RE S T I e-Mye & KA G,

1 2 3 4
’m‘ —B-actin(@3x10%)
1.2 a8 41;2:1 pmol/mL SB-505124 4 #2483 .5 pwmol/mL SB-

505124 43228 ;4 :10 pmol/mL SB-505124 42240
B2 Western blot #il] SB-505124 1% c-Myc & HRIRIX

2.4 Real-time PCR #: ] SB-505124 333k & 44t = %k
BN A RN FRAR B 0 a
Real-time PCR 253 /R , M H X BRZH  ITS 5 4555 7 d 19
ATDC5 4L i A SB-505124 &b ¥, w] B & 30 1 Collagen I .
Aggrecan FEHFIFIE (P <0.01) , 74 #F AdamtsS H P ) 3%
B (P<0.01,83),
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2.5 [ /R#TIE G & 4w SB-505124 At R R G R AR
B PR
P2 ITS AT 3CH S 404k 7 d B9 ATDCS 4 ig (Y
Micromass 17 B JI BT i e 4, (R 24 S8 3088 T LA BR, 15 06 B
ZHAH H, SB-505124 4b 34 BH 5 3 2 (R I 22k, R B b
P2 240 0 &1 A B BT R i et B B AR R (L 4)

6r OxHaL -
51 MSB-505124 4b3EH

i

Ao4r

®

= 3r

b

T 2

E 1r a a
T [ e

Collagen Il Adamis5
a: P<0.01,5 %0820 k3%
3 Real-time PCR #&ill SB-505124 314k & 4L F B E RS K

R EMER SRR

Aggrecan

A3 84 ;B SB-505124 43 4
B4 GUZRERETUAZMRTELBEAMMERES
R (x20)

3 itig

TGF-B {551 % 4 M 5 9E 2 L) Smad 38
S5 T MMBEGE ok BB JH TS AR B AR T
TEMRIGR R O G g & AR 3 i S ARE 0 5
B B g AR P R AR Y. 2 TGF-B/
Smad {558 FEALFE FCAK . 32 1K )2 Smad F 1. THFL30
Yyrh EEAEAE TGF-B 1 ~3 WA TGF-B ZAK 8 T 224,
M2/ 95 s BRI 52 AR 5K , 4% TGF-BR 1 \TGF-BR1I |
TGF-BRIIL, i TGF-BR T HA F BB fbTIfe, FiE
5 TGF-B 454, TGF-BRINFR ALKS, A5 (5 PR F I &
SRR MR E R IR L GS X, 1% GS X ¥ TGF-BR
I B RR Ak )5 i TGF-BR 1 B MG, 25 TGF-B
38 [ 1) Smad B P ALHG 1 H Y Smad4 | 27 (S HY
Smad2 ,Smad3 KA Smad7 . 24t TGF-B/Smad {5
53 B A0S o B KBl : TGF-Bs B 55 5 TGF-BR 1T

454, TGF-BR I &4 — R I T8 A F iR 1k, B iR
16y TGF-BR 11 i# — R fk TGF-BR 1 1Y GS X, &
3 TGF-BR T 224K 22 58 e/ I S FR W W A% , DT A 57
PEVUAIE RS Smad2/3 , B R fL L MH2 [X. SSXS Z5#4),
W A 1) Smad2/3 5 37 1A fiff 85 ) 5 41 ig 5T N Smadd
ShA R IRE A, SR AR SR N R R e
P44 Ja s s R R g ek

JE¥E TGF-B {55 A AU BT iR P, B
HIE WFi 2 % TGF-B/TGF-BR {5 5 B, A 455t %f
TGF-B e A i) 5 o PR K i AT R, IF B/ 2
T R R e e e 3t o i F TGF-B
BCAA () Z2BE Pk, BELT SR — BC AR OF AN e ¢ 4= BH T TGF-B
f&' . TGF-BR 1 (ALKS) fE g TGF-B {5 %5 4 i i 72
TR A, I ALKS 151, BT ALKS 5 Smad2/
3 BYLE4 L ALKS % Smad2/3 BYBERR LA 2 EL T
TGF-B 55 TS0 1) B2 80 g AT X — 105, B
AT A R T £ F ALKS BH K7 7%, a0 SB-431542  SB-
505124 . LY-364947 J% A83-01 %%, Iifi B i ik 46 32 W
ALKS BELWT 70 76 fif 58 Ko 2T 4 £k 95 9 5l 455 R 97 3
Y AW R SB-505124 & H R i A AR
SEAY ALKS BT, A S236 % W, SB-505124 ] L)
B 5 30 ATDCS 41 h TGF-B1 3476 (1 p-Smad2 , 42
N4 B FH X BEA S0 ALKS 30500 AT 68 2 0 4K 4
JHL 1 A A 2 R e 7 A

WEgEt " KW TGF-B 76 H 8 & & , 45 9 2 4R
K KRB R B R A R Uy i A AR
8] 78 55 40 i 5 5wk TGF-BR I ( Prx1-Cre /N [R5
TGF-BRIIflox/flox ZZ il ) &% ALK5 ( Dermol-Cre /N {5
sk ALKSflox/flox 38H ) , 3] TGF-B {5 5 7] S50/
A & BIIE RGN RO Rl A o i Rk
248 (1) TGF-BR I 5L 4> & w bR Smad3 35 BT
w58 K oA, B gV AR, B e
S0 (BRI H TGF-@ BT 775 512 ALKS S 17
FIGTT TGF-B 535 JIr B0 2 15 4 5% W15 % A 1)
PEMRE HRTHATERE,

— AR TGF-B 3@ 1] c-Mye F1_E i p21 )]
Z2 R 2, 0 S PR 2 B g ) (R A 2
SRR, TGF-B AT 38 18 B0 o-Mye 55 J5U 9 3 R 51
A A K PR 412 10 i 200 R R ol 7 4 440 i ) 34
gt OARBESY K B, SB-505124 4b ¥ ATDCS W] HY
AR AN S B, S R AN AR AT RE S
SB-505124 #ifl c-Mye Fik4 %,
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BF5E " F B TGF-B {2k 45 B A MU B 45 1, 15
Bew A oA, TGR-B BE Ay Smad3 5% s 7
Sox9 JE S A4, 5545 CREB/p300 % 1T 45 J5 ( colla-
gen 1) )3 31 BAEJEH Rk, 457 TCF-BL Ak 3
ATDCS 4y, — 7 1 8 o PR R L 28 L Smad 38
Je AL AR A0 AR SR AR HE 11 R WE (aggrecan ) Rk,
3 —7J7 hE i p38/Erk 18 Bk AER AL AR AN R AR
BRI R FRL . AR KB SB-505124 4b
B ATDCS Z0f )5, 12t S i R A2 1 SR 5 A
B 5 BRAIG, 2 1 25 AR, 1T Adamts5 mRNA 7K
W, AdamtsS J& T2 &8 10 B 45 5 5 2T R
REAM4)EE AN (a disintegrin and metalloprotein-
ase with thrombospondin motifs) ZE &K R Z —, 4 H
AL R (aggrecan) 32 Z MG, MiBR AdamtsS
ATZRA /N OG 1T 4o AU SB-505124 b 341 J 41
90 SR A3 A R AT Y A 5 T 1 6 G, 8 R R
AR AR, S TN ] ALKS {5538 3 400 1 500 36 9 e e
ST AT RE S SEOCH R &4 (HAGE 18 4 75
2 1 25 Al PRFFEIESE
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