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Abstract

¢ AIM: To investigate the role of small interference RNA
interference targeted Integrin-linked kinase (ILK SiRNA)
on the proliferation and apoptosis of human Tenon
fibroblasts ( HTFs ) induced by transforming growth
factor-B, (TGF-B,).

e METHODS:. The HTFs were identified by
immunofluorescence analysis with Vimentin and keratin.
HTFs with no other addiction was as normal control; H+T
group: HTFs+5ug/L TGF-B,; H+T+NC SiRNA group: HTFs
+5ug/L TGF - B, + 50nmol/L negtive SiRNA; H+ T+ ILK
SiRNA group: HTFs+5ug/L TGF-B,+50nmol/L ILK SiRNA.
The ILK SiRNA were transfected into HTFs by
lipofectamine 2000, then the cells were stimulated with
S5ug/L TGF - B,. The protein expression of ILK were
analyzed by Western Blot. The proliferation levels of HTFs
were analyzed by CCK -8, the apoptosis of HTFs were
analyzed by Hoechst 33342/PI double staining.

e RESULTS: The protein ILK were expressed in both
TGF-B, treated and control groups, and TGF - B, up-
regulated the expression of ILK, ILK SiRNA inhibited the

protein expression of ILK (P<0.05). CCK -8 analysis
showed that compared with the normal control group, the
cell proliferation rate of HTFs in TGF - B, treated group
increased, and in ILK SiRNA group the cell proliferation
rate was suppressed after exposured to ILK SiRNA for 48h
(P<0.05). Hoechst 33342/PI double staining showed that
there was no change on the apoptosis of TGF - B,
stimulated group ( P>0.05), compared with the normal
control group, however in the ILK SiRNA group, we
found lots of apoptosis cells and a few of necrotic cells
(P<0.05).

¢ CONCLUSION: The ILK SiRNA attenuates the abnormal
proliferation of HTFs induced by TGF - B2, thereby
enhancing the apoptosis of HTFs.

e KEYWORDS: Integrin - linked kinase; fibroblasts;
transforming growth factor-B, ; proliferation; apoptosis
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B®. 37/ T #t RNA ( the small interference RNA,
SiRNA) UT Bk 3% & 25 4% 32 BBl ( integrin — linked kinase,
ILK) 3 K] %} 8% 4k A= K R 7 - B, ( transforming growth factor
beta 2, TGF-,) 175 5 19 N Tenon #E Al £F 4 4 }Y ( human
Tenon fibroblasts , HTFs ) 3448 FI# 1= 1) 52 )

F5ik ARANEE IR HTFs 40, 359 2 11 ( Vimentin ) F1A 25 1
(keratin) SPEDOC Y AT Y T . LIRS HALEHS NC 4 .
IEH X IR HTFs; H+T 2 : HTFs+5pg/L TGF—B, ; H+T+NC
SiRNA #: HTFs + Spg/L TGF - 8, + 50nmol/L B 4 X ##
SiRNA;H + T + ILK SiRNA 4 HTFs + Spg/L TGF - B, +
50nmol/L ILK SiRNA, 50nmol/L ILK SiRNA ¥4t HTFs 4
M, 5w/ LTGF -3, HE% S, 43 50K F Western —blot 46 1 40
RN ILK B985 H 2R3k, CCK-8 il 21 At 4 58 fiE 7 , Hoechst
33342/P1 AR A1 AR T

£ R . Western—blot 255 8.7~ , TGF -3, 7] LA & I & HTFs
AP ILK f95535, ILK SiRNA a] LA 5 40 ) TGF -8, 1%
S ILK 2B [ #35 (P<0.05) ., CCK-8 4 4% 5% s
Swg/L TGF-B, il LAMEUE HTFs 40 03458 , TLK SiRNA #% 4t
J& 48h, 4 () 1G5 BH (52 FR0 ], BLARF 1 5 X BR4H (P<
0.05) , Hoechst 33342/PI 3 YL4%5 1L B 7R, TGF - B, 3 A 175
5 HTFs 4 & AT (P>0.05) ,{H ILK SiRNA 7] LIS
HTFs 4 i % £ B B 08 1, JF B 2 SR E A il (P <
0.05),

#5318 . 1LK SiRNA 7] DL TGF-B, 1% S /Y HTFs 51 , JF
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IR ( glaucoma) J& 4= BR2H — 7 A Al 3 75 350 F PEIR
g U R TR H AT E N AMEIT EOGHR B9 ik A
05 2 E R RO AR R IX 45 5T 2T 2 4N i 34
ST R NE L RIR AL F AR R M EE T A, FRE
2 AL EERIE /IS 040 ) 8 9 R B ) B 245 1 2 B
TR AR EZE I, b K 5 - B (transforming
growth factor beta, TGF-B) J&TEHLIAAN 1518 &2 i 72 v i i
DR AE FH B At L PR, 76 77 SR AR D8 3 YR A O B
R R RS EE AR M R 40
HIPNFE (extracellular matrix , ECM ) H 3 35 2 7% &5 1 Fl 4T 4k
AR AT DAGE B 5 R AR 8 Bk £ A A 1 A G
BHVERY B4 BB (integrin—linked kinase, TLK)
YERAN FHEE R 5 UMM T 2 1 O HE R 7, FE TGF -
T R RE R AR AT, T R PR 2538 I I A8 AN

DAL FRATTHE , TLK 76 75 YRR 38 AR S5 R TE il 72
R EZEEH, ROTWETIRC 2878 TGF-B, 7] LA
Tl A A 55 35 19 N Tenon 3% i 2T 4k 48 il ( human Tenon
fibroblasts, HTFs ) P TLK HY3E3k™ | A#F5E 0 F§ RNA T
P ARVIER TCGF-B, 1% S 19 HTFs 40 il v 1LK 1) &35, F
H Western—blot A 41 g P TLK A9 21k , CCK -8 6 41 ity
HABERE /1, Hoechst 33342/P1 XYL K6 I 41 I 8 T, #83+F ILK
X TGF-B, 175519 HTFs 40 A+ 58 AR T 52
1 #FRF T A
1.1 &8 HTFs PRSI I SE 5 N 513K 3 ATCC 2
A AR EEE B 15 A0 R R R0 4 itk £
S8, FHAL TGF-B,( Peprotech, £ [E ) ,DMEM =5 i1 57
FEA 2. 5¢/L JR BV 16 W ( Hyclone, 32 [H ) | i 4F Il ¥4
(Gibeo, &) , ST I 2 11 ( Vimentin ) B 58 BEPLIA f
LA HH (keratin) B FCRERTIA , bt ILK PR 50 TR R
i B—Actin PATE BT ( Abcam, JZ[H ) | HRP Frid 19 1L 3
Pr/h B IgG BT A BT S 1gG . HT ( SAB, USA ),
Lipofectamine 2000 ( Invitrogen, 3¢ [# ) , Cell counting kit -8
(CCK-8,Li =Yy, FifE) , Hoechst 33342/PI XYL F] &
(Solarbio, H1[E) , A F MR %GR (FITC) bricd i 1L EHT e
IsG( N2, db5T) o SiRNA 5191 b B i 25 4 R
AR AL A R ILK SiRNA 1E B4 .5 -GAC GCU
CAG CAG ACA UGU GGA dTT -3’, % X %5 %% .5 -UCC
ACA  UGU CUG CUG AGC GUC dTT =3"; BAE X HR SIRNA
1E R4 .5 ~UUC UCC GAA CGU GUC ACG UTT-3, JZ
X EERH .5 ~ACG UGA CAC GUU CGG AGA ATT-3’,
1.2 A%
1.2.1 AREIEFMETE  HTFs A0S 100mL/L 54
I3 1 DMEM (5 B35 352 56 F 37°C \50mL/L CO, W46 15
F2 M 2. 5g/L JREG I AL AT R A, BOW B0 A KA
HTFs, A L, DA 1 x 10° /L% B H 3/ T

622

8mmx8mm P F 1Y 24 fLAR T, 55 FRH NG 57 48h J5, W
LA MG BE AR K RAE, W 25 RS IR L PBS R TE YRR A
4°C TR 1 4% 2 5 W I [ %€ 30min, 0. 3% Triton X100
FRIEE 20min, 5% Y 1L FE I3 = W T 3] 30min, PBS
B VRS A TR B 1 RN A B 11 B s B AR (R R EL )
1 :500, FAMEXT IR DL A5 PBS WIS ) ,4°C i 7%, PBS A
VEJE I FITC FRic i FHi o 1eG (FRRE L] 1:300) , %= i
%7 2h, DAPI J44% Smin,50% 2% oh H i A, 96 B s
TS IT AR
1.2. 2 R BOSECE K AN, el I 1L )5 2 3 DA
1x 107 A~/ FL 1) 25 BE 3 b B S FLAR , TE AN R A IR &
24h EAMLELE 70% ~80% J , #e FH LAk DMEM 1% 3% W
Lk 24h, Lipofectamine 2000 4~ TLK SiRNA Kz BH 4 %+ i
SiRNA %% Yt HTFs, H &R 1E ™ k% % B Lipofectamine TM
2000 BERAASAT . SEER A4l G NC 41, IE % X IR HTFs;
H+T 2 ; HTFs+5pug/L TGF-B, ; H+¥T+NC SiRNA £ ; HTFs+
5pg/L TGF - B, +50nmol /1. BH P£ X} I SiRNA; H+T +1LK
SiRNA #H ; HTFs+5wg/L TGF-B,+50nmol/L ILK SiRNA,
1.2.3 Western —blot ¥ 4B A ILK B9 RiE f#
SiRNA L4 24h J5 A Swe/L TGF-B, ,48h J5 FHEE 1
S W RIPA $2 UL S 1, S H E & AR e, |
FEJ5 SDS-PAGE HEE LK 4 B 2 1, ¥ 5 %2 PVDF i I,
TLK ( F B FL 4] 1:10000 ) 1 B—actin ( i B HL 41 1:20000 ) —
U, 4°CH IR, 20 B AAH L B S 0 F0 B 40
(WL B34 1:20000 ) A 1h, ECL & {4, & T Bio-
Rad &EME SR R Ge AR BRI, 53 B 45 6 %% BEAL, LA S5
MBS NS B-actin Y65 B L BAER .,
SCEG TR 3K,
1.2.4 CCK-8 #ill4Hf s sE AE 1 HOWH Hi A= 4 30 40 e
JERTE T Ak I LA 2 x 10° A~/ 9L % B K Ho 4 Fp F 96 FLAR
Lipofectamine 2000 41 5 SiRNA % Y% HTFs, 24h J5 il A
Swe/L TGF-B, , T4 Y5 48h BEFL AN A 10wl CCK-8 #
W, 25 0 FRZE I 45 it 455 5 AL AR 2L TR AR T %5 5E 1h, 96
FUAR T B 348 1 ARSI, A4S I 9 K A 450nm, T2 SR 4y
Mras i, SLImEE 3 Ik,
1. 2.5 Hoechst 33342/P| JUEM& M AAT 54
1T 20 M, R T TS AR S DL 1 x 10* AN/ L85 BB L8 b T
A 8mmx8mm I A 1Y 24 L *}i, Lipofectamine2000 5
SiRNA ¥4t HTFs,24h J5 A Sug/L TGF-B,, TH )5
48h, PBS I EJ5 N A Hoechst % (A3 (100mg/L, 100 L)
F1PL 4% {5 % (100mg/L, 100wL) 4°C J {5, 20min, 4 4, )5
PBS ¥E¥ 1 K, 7E2¢ 00 W B ™ W %5, 1E % 4 fid R
Hoechst 333427/PI" & 55 # 8 2¢ J6, 4 T° 41 il A
Hoechst 333427 /PI" & 5% # & %¢ O, ¥R 6 40 ffd
Hoechst 333427 /PI' SEIRZL A5, LI E L 3 K, R4k
HLIEEHL 5 TR ASFIALET I A

Giitep oM SE Bl ] SPSS19. 0 88 i B F k17 48
THFEAL TR B A R e bR 25 (s ) Fom . A 22 R 1
i I BAPR £ 97 2243 M7 ( One way ANOVA) | Wi 2H 2 [A] () £ 5
FeAR ] LSD—1 5, B P<0. 05 N 2ERA S H¥E X,
2HR
2.1 HTFs ARERASFETE  HTFs 4 i 0 BE A4 K 4 i
ERBIE SR A2 HES M AT AR R, A K
st 52 R SRR e I TR A K AR A R R AU AT HE S
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B 1 HTFs R AMEZ (x400)

Vimenitin « DAPI Merge
DARI

A HTFs AR & A e 2Ot ie (. 2k GO N IIE E A, 8 OO0 4 B:

Keratin

2 EWHLELT HTFs 4R ( x200)

HTFs 40 25 1 e 2t @ M AR R R B O0OE MAIIER% , Vimentin: T E H ;Keratin;ﬁﬁl':{ 5

(E 1), 42y 4 ~6d nf LIRLA KR, &85 12h 41
Mo B A BE AR R 2R AL AR HTFs 4 PER R B AR 2, 4n
B S FAE R R SR FR A S . HTFs 4 S e 9O YL 6, 18
IR R FITE HTFs 4 AR P9 3k 52 R 28 M A 1 o
AR LR AR B 265 9O, H Ty ) 5 A A Bl — 3
(E2A), M ATE HTFs 4000 4% 5 M % 3 A ik
(F2B) , RS R AT a2,
2.2 ILK SiRNA X} TGF-B, %S/ HTFs B A ILK B3
3% Western-blot Z5 53R B, 5 NC ZHAHE , H+T 4H A0 H+T
+NC SiRNA 140N ILK FRB B B, 2R A5 EE
X (P=0.023.0.007) ;5 H+T 404 ., H+T+ILK SiRNA 41
Y LK RGBT, ZREHIT¥E L (P=
0.001) ,H+T+NC SiRNA 414 i P 1LK f £ 35 To i A8
b, 225 TGt R X (P=0.441,E3)
2. 3 ILK SiRNA 3t TGF-B, 5S4 HTFs £ A1 18 58 &4 82 i
CCK-8 ¥ 45 Won , 5 NC 4L AHH , H+T 44 H+T+
NC SiRNA 4141 ffa 358 B o Lb 8B, H+T+ILK SiRNA 25 48
LK 7 ) o B AR, 25 S AT e 2= 3 L (P =0. 006 ,0. 003 | <
0.001) ;5 H+T 4, H+T+NC SiRNA 21 40 Jio 3 5 I ]
A 2R TG A B X (P=0.711) ,H+T+ILK SiRNA
2 20 A 3 A ] REAIR, 25 R A S it A B L (P <0.001,
Kl4),

A
ILKW““‘»m

B-actin AEG— D S S—

NC H+T H+T+ H+T+
NC SiRNA ILK SiRNA

B 3
B a
< a T
¥
22t :
: | = :
i T
X
=
2
=
0 . . . .
NC H+T H+T+ H+T+
NC SiRNA  ILK SiRNA

E 3 ILK SiRNA Xt TGF-B,i5 S/ HTFs 4l A ILK BIRER
=M A Western—blot KWL N ILK (235 ; B: Western—blot
ZERG K P<0. 05 vs NC 41 ;°P<0. 05 vs H+T 4,

2.4 ILK SIRNA 3t TGF-B, %S/ HTFs 48 A8 T B 5 i

Hoechst 33342/ P1 XY RE S CKE I 75, NC 41, H+T
ZH A H+T+NC SiRNA 2H 41 g K38 50 5 Hoechst 333427/
PI S5 G2 e I IE H 4, B R B8 1 ~ 5 0~ Hoechst
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o 0.6
[m)]
© o4} e
0.2}
a0 4 B
NC HeT H+T+ H+T+
NC SIRNA  ILK SIRNA

4 ILK SiRNA 3f TGF-B, %58 HTFs 20 Rt 58 A4 22 i
*P<0.05 vs NC 2H;°P<0. 05 vs H+T 2H .

33342° /P15 W (0 28 YC I T 40 B, 1 H+T+ILK SiRNA
AT A0 B Y 5 (e I B 3 2 B B/ 5 Hoechst
333427 /PI SR LL (A 0 YR SE AN L (&1 5) . Geitas R B
78, FHEE NC 41, H+T 201 H+T+NC SiRNA 2H i 08 7~ 41
H A T BH e ek A% | 25 57 e 4122 B X (P =0.930.,0.960) ,
MM H+T+TLK SiRNA £ (%) 8 7= 40 i kb 1 1 & T+ i (P <
0.001)., 5 H+T 41AHLL, H+T+NC SiRNA 41 A9 T 41 i
L G B AR, 2 R RS2 B L (P =0.970) , 1M
H+T+ILK SiRNA £ % I 7= 40 M e ) B & T i (P <
0.001) , 3 BLIRFE A MY ( P<0. 001,181 6)
31t

ER AR AR 8 i VL RR 19 B S B e, TOF -8 & 1
EEEMNEM, EHECRARE A F 45T TCF-B
PO SB-505124 , B LI il 8 1 o IR Ak, 28 4K 8 0 v
HEAET ] AN ZS T 3 B TGF —B BRI AT LA 5 | i i 4
TE A F IR AL, UL TGF-B, , v] LA Jin T Y i i 2T 4t
()5 L, PRI FH 22 3485 23R 7, A5l I 38 Hhfil B R T2
BT TGF —B, X T 25 RS 1 i Ak e 8 i v IR i T8 A L
ﬁéffﬁﬁﬁ BAVE ] B AT S8 Tenon 98 52T 4 41 i 384
B AT, JE AT LLBGSHE I ST 4 i W4 |, T TGF - B, B ik
ZH 55 % BELL RN 5 —F5 R M WE L AR L, TGF - B, iR ] I 2
VS5 BB B AR [ s S 2 B0 o —-SMA R 3K, 11
il T LR 2T 4 20 Jf 0% 22 78 5 Ak, DT AT RCH i R S i
AL

KﬂrT TGF-B, 4l fifd &1 3 i kB 475 1) 14 42 ik 72 ) e
% AT DLSE 2o e 2145 538 Bl R AR R, X 20 1 38

A Al GRS PR, LA R D AR 4 A EL A E R g

YER, 34 R Y0320 i £ ZE R R 7, A 00 1f 40 i
5 ECM K 4 i (a) (0 6 i RS A% 38, )2 ECM 1Y 22247
ST UM ECM 02 (8] )32 ILK A R
TG ST, HIENFEERYS ECM ##, B2 54N E‘F
20 0 258 BTG Sl A 5 Tl B Y SRR TR - DR AR R B
RIS WK EH ﬁﬁE{FﬁﬂtFﬁ;ffm’Jﬂ?’Wﬁﬁﬁn
TCF-Bf5 S — ke, A& EEME X, Li A Kim
AEISIHE S JOE £F 4k b 09 BF 58 & R, TGF - B Tuiﬁa‘i
PINCH-1-ILK-alpha—parvin BARA S 40 M 5w S g
DL R b R ] Sk Ak 1) 2 e, Vi S50 T8 o R T 2T 4 4
MR B SE & B, 76 TLK B = 0 21 4k £ 40 i b FH TGF -8
ALIEF I smad -2/3 B2 1L /E F A9 5= 06k, L4 MAPK

e RN A [ =S v o I O = 2 N = o e N 25
ﬁEEJZ?iLE’J* T BRI W 4 M ) LB R 27 4 — 20k S
ILK 7€ TGF-B i QB E rh IRl FE £ HEAEH

TERE AR 2T Fp AT & BE, TGF - B, 7] LA AR b 855 55

624

Hoechst 33342 Merge

C---
D---

E5 ILK SIRNA 3} TGF-B, % S# HTFs 4B =85
(x200) A:NC #Z1;B:H+T 41;C: H+T+NC SiRNA 41;D; H+T+
ILK SiRNA 41,

>

oo}

0.67
14 B 41 i Lt 1
-~ T 40 M L 451
=2 0.4t
iy
=R
=
= 0.2f
A
DO s B =
"~ NC H+T H+T+ H+T+

NC SiRNA  ILK SiRNA
Bl 6 ILK SiRNA 3 TGF-B, 1% S/ HTFs 4 fa A T =

iTB *P<0.05 vs NC 2H;°P<0.05 vs H+T 21,

Al EE

HTFs 458 55010 S BR B P %, 1 TLK A9 2Rk dAr Ry -
P $27R ILK 7€ TGF-B, 15 5 1) HTFs $4 58 | 5% 71k S B [t
PEMG SR R B H LR, AR, AT Spe/L
TGF-B, i HTFs 7] L& B ILK 350 5 i, B al LA
PR 20 LAY HE 5 (P <0. 05 ), L2 X6 48 it % 0 1 D I Y i
MAs (P>0.05) ,fd Llpofectamlne 2000 A4 ) TLK HF
S SIRNA %%t HTFs, 45 5 % ILKSiRNA 1] LU &% F%
il TGF-B, 5% ILK %%Q%Lﬂ% AW TGF-B, 175 5 1 41 a1
B, A A & A I B T, 48 TLK SiRNA ] R i
TGF-B,1% 5 1) HTFs #4784 , 3155 HTFs 4l R A1,
TEXTRE H 5005 2 E TRIR 1 2T 4 40 B AF 52 b & B, TLK &
FEIR L AN AL 1G5 B P A A T A ] ILK 258 [H]
i 41 i (%) 184 5 37 B B0 ], T o - W3 & I (Actin alpha,
smooth muscle aorta,—SMA ) B 33K Fl ILK A9 3R A 2 —
Bk B ILK 5 354 o —SMA A9 %35 M, 1) ILK,
a—-SMARYF B WA T8, #78 ILK 7680405 /5 v & 4%
FEAEH, BEEE R B, FETTS AR B9 40 PTEN SR
g7 0] LI LK 9258, HETT 0] AKT473 {7 25 22 R
E’J@kﬁﬂt T AR G, 3 BE i, K 2 B0 A B TE G,
WO TLK B /N BB R i R /0 5 i I 4 B % 2 B B
ﬁﬁﬁiﬁ%ﬁi&'\,ﬁﬂ%ﬂ TLK 83K J 20 it A= 4 398 58 =2 30 3 i
S JE I 2R (1 D1/D3 R4 A JE 01 2 P Ao P S 24 3
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VR T2 A 0 0 M R p27 Kipl )RR e Ab
AT R, 0] LK i RIK 5 S T2 K 7 Bax YKL I
A T T A A PR Bel -2 3RIK TR it =X Al LAY
G0 8% U T 4 D B A 22 D B 0 3K R 2
HELFIIB IDE 98 200 M TLKC Y 3k, 200 JE 484 5 32 B ok, 375 5 4
& AR TS, 5 PIBK/ILK/AKT 8 8% 3% ik A 56, 3 5
GSK3B Fl B-catenin FH3:

ZE ERTAR  TLK SiRNA 1] LUl TGF -8, 1% 5 /Y 1LK
FIk NI HTFs B958 , IF 555 HTFs 41 & A= T, 42
7 LK A7 AT RESEAE & 3R A5 5l BRI TOF - B {5 1 I Y 2
LR B AT RE IS 22 410 i A1 6 S5 TGF - B 5 A2 475 A
B B R RN T, A7 B OGIR B8 AR S IR AT 5T Y
B AR E RS A it — 0P
S 3k
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