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Abstract

¢ AIM: To investigate the effect of ALK5 inhibitor EW-7197
on the proliferation and migration of human Tenon
fibroblasts ( HTFs ) induced by transforming growth
factor-p1(TGF-B1) and its mechanism.

e METHODS: The cell proliferation rate was detected by
MTS assay, and the optimal concentration and time of
EW - 7197 were explored. Then HTFs were divided into
three groups: normal control group, TGF - 1 induced
group and TGF-B1+EW-7197 group. Cell migration was
observed by Transwell assay. The protein expression
levels of Fibronectin, o - SMA, as well as the
phosphorylated Smad2, Smad3 (p-Smad2, p-Smad3)
were measured by Western blot.

¢ RESULTS: MTS assay showed that the proliferation rate
of cells treated with 6.0 pymol/L EW-7197 for 24h was the
lowest (all P<0.01). Transwell assay showed that the
migrated number of HTFs in TGF-B1 induced group was
228.0+17.0/field, which was significantly more than that in
normal control group (149.0+15.0/field) and TGF-B1+EW-
7197 group (46.0z 8.0/field; all P<0.01). Western blot
showed that the protein relative expression levels of
Fibronectin, a-SMA and p-Smad2, p-Smad3 of HTFs in
TGF-B1 induced group were significantly higher than that
in normal control group and TGF-B1+EW-7197 group (all
P<0.001).

e CONCLUSION: EW-7197 can suppress the proliferation
and migration of TGF-B1-induced HTFs through TGF-B/
Smad signaling pathways.

e KEYWORDS: glaucoma; EW - 7197; Tenon fibroblasts;
transforming growth factor-p1 (TGF-B1); scarring
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A F—B (transforming growth factor—B, TGF-B)/Smad il 4
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Tenon fibroblasts, HTFs) [a] JL 5 £F 4 40 0 575 404k |, 388 in 40
JRLAR 3 B i, A T IR BE L TR 5 I 412 2F 4 AL R
Wi EEMLR 2 — . EW-7197 & —Ff TGF-p 1 #l
ZAR(TGF-BR 1, XFRHK ALKS) /Nor T30 130, a] LR
T TOF-B M PRI S5 S, B HEMRRN ', I 4E
FGE R, EW—-T7197 38 0] DAAE T RIE | B AR R0 il 55 22 48 B 4F
Al SR b R RS LA AL E T 8 AR =
EW-71974% bt 45 B8 20 2V IR AL B9 B 9, AS F 7 4003
EW-7197 % TGF-B1 5 5 #9 HTFs 34 58 F T £ # 52 Wi KL
AASEHLT , SRl 7 6 R i e A Jo R Ak $ (L S B A
1 #EF A%
1.1 %% A Tenon %% B £F 44 i & (HTFs) W A i B
HARI A PR 7] (#C529) ; DMEM/F12 8537 3 5 -4
R 2.5¢/L RE (3 E Gibeo A F]) ; B4 LT ( fetal
bovine serum, FBS) ( & 2 M R4 ) ; TGF-B1
( %€ [ Peprotech 72y & ); MTS, —. H X W
( dimethylsulfoxide, DMSO) ( 3£ [& Sigma 23 H]) ; EW-7197
(3 E MedChemexpress 72y Fl ) ; Transwell /N % ( 3£
Corning 72y A ) ; %2 9L A Fibronectin ( ab2413) | i #it A
a—SMA (ab5694) (32 [E Abcam /A7) ;p—Smad2 (#18338) .
p—Smad3 (#9520 ) B3z FEHTIK (SEH CST A H)) 5 FHi Bl
IeG FIFEHR 1eG %36 —$T (3£ [ Licor 22 H]) ; Odyssey AL
AL RS (F2E Licor AH]) o
1.2 ik
1.2.1 HTFs 8557 R4 4E AR IR T DMEM/F12 85 5E
(%A 10% FBS Fl 1% -8 %) W, B 3d 610 1 1, B
XPEC AR K P A0 ILE AT SC G R SR AR IR Sl 37°C, €O,
R ECH 5% ¥ 241 i 53 0 1 6 B4 TGF-B1 5%
A TCF-R1+ AR E EW-7197 AbFH4 . 1F H %4
AR MRS SR P IR IR E 0.5% DMSO, TGF-B1 i 541
MEFRFEP IR ANAHE 0.5% DMSO Fl 1l TGF-B1 (&
RUEEE N 10pg/mL) . A T EW-7197 #y i EEH
WePE R B |], 4 EW - 7197 kb B 4H IR &4 10pg/mL
TGF-B1LL K AR B EW—-7197(1.5.3.0.6.0.8.0pumol /L)
B35 32350 HIAVE FAS [R) B 18] A5 (6,12 ,24h ), A6z 00 440 fif 14
122 MTS FMEMMBMEEE WRAEKRKRESRGH
HTFs, il i 40 M B, 8, LA 1% 10° A/ Z THER T 96 fL
M, o0 T O e B A 2 vk 5 B A FH IR RD 2 BR 1.2.1 434
FEMA 200 2 F/FLHEAT 85 35 A MTS 20pL, & F
37°C 5% CO, 4 3% 7248 h 4k 22 15 97 4h; LM MTS %
W20 TH/ALVE R A AL, SRR AT 490nm ¥ £ Ab
K 2% FL I W 5% BE 1 (absorbance , A {H) o 158 41 g 1 %
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HTFs, il S0 B30, 715, LA 1x10°4/FLETT 6 LA
FRAMBE G BE I AR PSR 1 (1) EW -7197 S 4FE F R
BFR] 53 3 202 T H 0T R Sy 200 355 55 0 v TS I 4 vk
0.5% DMSO }53% 24h, TGF-B1 75541 40 i 1% 35 Wk b 7R
N B 0.5% DMSO K 10png/mL TGF -1 Ab # 24h,
TGF-B1+EW-7197 ZbH4L A 40 B 15 35 HH A8 il 10 e/ mLL
TGF-B1 LA} 6.0umol/L EW-7197 FIR G WAL FE 24h ; 2
BRIFRT SR 3L PBS VUL 1 Uk, B/ it R T 0 WS 42 40 g
PBS {5 VE4I 3 Uk, 114, EE T IGILE DMEM/F12 8553
FHerft 7E Transwell /NE L2 HPiIIA 100l % A 1x10°
A/ Z TR, T =LA S00pL % FBS 158 & 15 77
e, BT 37°C 5% COIGFRFEUELIG 57 48h; 7 K F 2k
Bub/hgE  AMsRRELE FERTIBNNR, TBET
T 4% 2 5B W [ 2 Smin, 0.2% 25 5 2 Y 0
Smin, {H/KVER ZRE S, T 5, B T6 & 55 T kb
ML 3 AN ILEFHA R I R A E B A E . i f
SEE M A 3K,
1.2.4 Western blot fifBX E B &L W 1.2.3 404
FEPHIS AN, FH PBS YR, A RIPA 24 28 vhil
TEARANNE , 250 2F 42 8em, 13 000r/min 250> 10min, Y8 b
THIREE 1, R SDS— 3R VA s Tk e 58 s rL K, B 11 ol e B
% PVDF [, f PVDF [+ 5 i /340 5% BN 03 ks b
B Th, I A BT i 43 %0 5% BSA i B 1% Fibronectin
(1:1000) ,«a=SMA(1:1000) .p~Smad2(1:1000) ,p-Smad3
(1:1000) , Actin ( 1: 1000) FLiA, ¥ K I ZE M F 30min,
4°CHFE 17, TBST PEASE 3 YK, B IR Smin; I AAHRL IRDye
680CW ¥ IRDye 800CW %<5t HT (3% 1:1000) , % i
W5 1h, fi ] LICOR-Odyssey & 45 B 570 H1. LA Actin
NS TR HE AN R AR, A SR
SEE 3K,

Bt B R GE T 5k SPSS22.0 #1748 1143
Bro tHasekiee WAL S IER IR, 45 3R DL vxs £, 3
2t Levene K30 )y 2257, AN [A) 41 8] (%) 20 i 358 58 % TR 4K
H FI4i e Fibronectin .a—SMA .p—Smad2 ,p—Smad3 & HAH
X FARIKOV 14 22 5 LR FH B DK 28 5 22 43 A, 4L ) P 7 LE
BORH LSD—t K646, L P<0.05 AEFEAL I FE X,
2R
2.1 EW-7197 3t TGF-B1 5 HTFs £8f 154 19 21
MTS 52 86 45 e 26 | 1F % %F B8 4 TGF - B1 5 5 41 Al
TCF-B1+ AW EW-7197 4b PR 78 AbH 5 A [ B[R] 15
YA FE R AR LA, 22 A SRR L (P<0.01)
TGF-B1 75541 1 20 B 38 78 AR A0 0E 0 B Y iy, 22 5%
WHGIHEE L (P<0.01), 16 EW-7197 A [A) 4k B 5% 14
i1, 2L 6.0wmol/L EW-7197 4b B 24h 2 fitd 4 5t R i AIG | 22
SRS L (P<0.01) L3R 1, HINTER 2L sh
BRI 2 v B A IR ]
2.2 EW-7197 3 TGF-B1 %5 HTFs AT B 2201
Transwell i # SC 5 45 3 B, IE % X R4  TGF-B1 5%
ZH TGF-B1+EW - 7197 &b P 25 40 it i 5% % & 20 9 A
149.0+15.0 228.0+17.0 .46.0+8.0 4>/ | fAk Hh i 2% 7
HE 2 #E L (F=68.091,P=0.001) , H:ff TGF-B1 5%
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AT AR IEH ST IRA N B L R A5 F R
X (P<0.01) ; TGF-B1+EW-7197 4b 34 £H 41 fitd 1T F B 1k 45
TGF-B1 i T4 Wk, 22 7 A 41t 2= & L (P<0.001,
K1),

2.3 EW-7197 %t HTFs /2 TGF-B/Smad @ ®HE*XEH
RIEWIZ M Western blot #5025 3 5 s, 1F % X R4 |
TGF-B1 i S 4 . TGF - B1 + EW - 7197 kb 3§ 41 48 iy rf
Fibronectin ,ae—SMA . p—Smad2 . p—Smad3 & [ A1 Xf % ik &
R, 25 YA G245 L (¥P<0.01) , 51E% X}
RZH A1 Lk, TGF - B1 %5 5 44 # Fibronectin, o — SMA |
p—Smad2 ,p—Smad3 £ [ (YA XF 3R 3K 5 W W 1, 22 5 34
AG T L (P<0.001), 5 TCF-B1i%E T H A I,
EW-71974b ¥ 2H 40 i # Fibronectin , «—SMA |, p—Smad2 .
p—Smad3 2 [ AT R IR E I B>, 2R A 5 EE
X (P<0.01), WL 2,
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PR 28 MG IR 352 A0 O e 22 1 240 e %) 9 3 2 7 D6 R
BITHY AAR™ S NRUTER AR i K TR — £ g it
TAE B 7K 5 A DR A2 R T, DA R AR ER
A8 W YRR AL T BN YIBR ARG 1a 19T AR K WRAE
9.35% ~17.3% , X th— N H FARELMBEY , &5
Rk EUE 2 W 5 TR e RE B 22 R K C R TE R
IR B HVERS B )5 U8l i TR AL, (X R 25 W £ —
FEMTEMESEIVE T, TR 25 A gt 3 AIRHR R 25 A 1F
AP A4S R, TS A A | EL A 4 i I ) A 5 0
T3 E IR ALY 25 ) — R T DGR ST A o i RN i
Tl R AR R AR G SRR SRR AL VAL 28 G,

£ 1 FERE EW-7197 3 TGF-B1 5 HTFs 20 B 5 7~ 5] B 8] & 40 B 46 8 2 bL 5t (X£S,%)
ZH ) 6h 12h 24h
TEH X B2 61.44+4.94 83.50+3.97 90.87+4.78
TGF-B1 54 70.56+2.63 90.48+3.30 95.56+3.54
TGF-B1+1.5umol/L EW-7197 41 68.12£1.70 57.45£1.09 54.41£0.28
TGF-B1+3.0pumol/L EW-7197 £ 55.77£0.33 45.05+2.12 41.57+3.18
TGF-B1+6.0pmol/L EW-7197 #H 43.18+1.24 30.97£2.51 26.12+5.84
TGF-B1+8.0pmol/L EW-7197 £ 43.02+0.91 30.34£2.71 26.43+0.73
F 39.24 15.56 7.98
P <0.01 <0.01 <0.01
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W9 & B, 75 IR I8 ARG HTFs 43 % A= ) LR 4T 4
Y55 434k , 22 B R 4 it 154 RN S B8 BE ) 1 5 | D8 I IX ek
P20 A A3 o A B R S BRI B X —
M, TCF-B 15 538 B A0 5 W 1S AL WA b & 1 5 &
BRMERNY . TCF-B &4 WA v B 5 5 40 it IH 1, e
N FIETES 22 5985k TR SR, i
VA5 B 1 SR BTG B OIS 5 AR £ 2R 1 2T Yk
RAETE LB ME, b 2 5 T HOLIR I8 R 5 R 1k i e
A AEFRATAOBIE 5T PRS2, i Ah M TCR-B1 313k
HTFs J&5 25 5 &3 G & B35 Mt B ae 41, 1k 171X —
W R B R0 ) BT TGF - B 3 %A% S 9 A T
LA 8 AR e R A G & A i B AR A 5 R N R B —
L6 TGF - Al B il 77 ) 289k UE 52 mT LA /D75 YR IR yE i F-
R SR vy ek 3 T ROR AL 0 TR, R T R R IS
Hag[m—ﬂ] .

EW-7197 J&—Ff 8 1Y TGF-B 1@ #% /N T4 i 57,
VR HI#E 5 S TGF-BR 1( XFRA ALKS) | il i s S PE4s &
T ALKS J PN i B 25 #3801 ATP 45 45 57 5 7 A1 8 1t 47 71l
TGPE, T REBE BT TGF-B1 3551 Smad2/Smad3 & 11§
FRACL S AR W /D TGR—B 3 T Ui 5 424 2k B - Je -
[&1] 78 J5i ¥4 4k, ( epithelial -mesenchymal transition, EMT) #{5¢
B A FRIE Y EW-T197HE )0 A& B0 AT LA ] e 4
M2 78 ATFE LI EMT a2 30 4 e 0 i 5 2o $5 40
P B B 25 B sh AR R 21 AL /R, 35 U0 Park
SRR R, EW 7197 A] DL it KT TGF-B1/Smad2/3
HEE S RN R 28 B R 2 b/ BUSERL 20 20 P i SR
. a-SMA L% & AR R IR, T & IS b /R
FEK B Wy AR A 7F R ], Binabaj ST U E S,
EW-71977E50 7 45 2 /)N BB RY vh o] DLE 45 e 4
Jig e 24T 2 Ak 19 AE D, HHIL I 58 ) 30 ) TGF - g1/
Smad2/3 %, T PR 4T 2 Ak 36 P ek | el i IR gl 4L
SGHBPRLERAE X, BRE LRSS E P,
EW-7197 B3 T 84 1Pt £F 4 AL 3007, (5 H Rl it e = H
IR HS L L A AL F o8, FEARTE I, RATE
EW-7197#R N E TGF-B1 ¥5- 5 J5 i) HTFs 53k, ke
] LB v B[] A R R AIC HTFs A9 40 B3 FE BE 11, 1t
Ah A8 A 6.0pumol/L A F Mk B B EW —719738 1T LA I 25 k. 55
HTFs (%) 40} 3T %% 8 71, 90 45 78 40 55 56 K S UE 55 T
EW-7197 0] fig B A il H LR JE S AR5 R AL EF .

T AR R EW-7197 WIVE I HLE, FATIRE T
ZZ WXt HTFs H TGF - B/Smad {5 5 18 #% (14 52 m9 , & B
EW-7197 A DL p—Smad2 . p-Smad3 4 H F ik K,
X5 EEHE EW-7197 78 H A &% 5 $12F 44k 19 V8 I HL ] —
FHP AESE T EW-7197 HA 5 R A R SR REE
AN, FoATiR &3 EW -7197 A LB i [ A% TGF-B/Smad
TUF B S, Fibronectin A1 a—SMA )25 H 235K, G5
T H R T A0 AN I R ) A A B AT A
JE AT RE S BT HTFs RYIEREHE JIREMK, MEAh, Fibronectin
Fla—SMAL J& HTFs [a] L 25 4 40 j %% 43 4k /9 b5 25,
EW-=7197%F B AT HY 4 il 2 35 7 H vl Ge A7 B T 982> HTFs
£ TGF-B1 i T 5 W% 34k .

Lk, AT ETHBELTYFZIELT
EW-7197HA | TGF-B1 5% HTFs 34 58 Ml 52 1 fig
J1, ATHE S T p-Smad2 p-Smad3 (197 (1, FLIBT TGF-B/
Smad 5515 FA K, 8 FRFATWG o — 2538 i3 sh P i Al
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