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Abstract

e AIM: To investigate the effect of 17 - allylamio - 17 -
demethoxygeldanamycin (17 - AAG ), an heat shock
protein 90( Hsp90) inhibitor, on the expression of integrin-
linked kinase (ILK) induced by hypoxia in retinal pigment
epithelium (RPE) cells.

e METHODS: RPE cells were cultured with 200y mol/L
cobalt chloride (CoCl,) for 12 hours to imitate chemical
hypoxia. Pretreatment of 17 - AAG was 1 hour prior to
hypoxic insult. Experiment was divided into hypoxic
control group, Dimethyl sulfoxide (DMSQO) control group
and 17-AAG pretreatment group (0.01, 0.10, 0.50, 1.00,
5. 00 and 10. 0Oumol/L). RT - PCR and Western blot
analysis were used to examine the expression of ILK in
cultured RPE cells.

¢ RESULTS: The density ratios of ILK mRNA and B-actin
mRNA of hypoxic control group, DMSO control group and
17-AAG pretreatment groups were 1.32+0.04,1.29+0. 03,
0.93+0.06,0.70+0.05,0.53+0.03,0.44+0.04,0. 32+0. 04,0. 30+0. 03;
and the density ratios of ILK protein and B -actin protein

were 2.16+0.04, 2.13+0.04, 1.65+0.04, 1.13+0.05, 0.74+
0.03, 0.41+£0.06, 0.35+0. 04, 0.35+0. 03. The ILK
expression in 17 - AAG pretreated groups were inhibited
compared to hypoxic control group (P < 0.05), and the
decrease was in concentration-dependent manner.

¢ CONCLUSION: Hsp90 inhibitor 17-AAG was effective to
inhibit the expression of ILK induced by hypoxia in RPE
cells.
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B 5 PR T [ (heat shock protein 90, Hsp90 ) ikl
) 17-AAG XA T AL A R | (retinal pigment
epithelial , RPE ) 2 Jifd %% B¢ 2 11 3% 42 3 B (integrin — linked
kinase , TLK) 2235 521

753%  F A 200 wmol/ L &AL 4k ( cobalt chloride, CoCl,) AT
15N RPE 4i it il Ak 2 e S A5 R0 | AS ) o B 1) Hisp9O 4101 il
I 17-AAG FALFE RPE 400 1h J5 45T 12h B0 BR, 52
B0 MRS IR ZH I AN ( DMSO) X BRZH I 17 -AAG
TALEEL . Hrp 17-AAG 1AL B 2 AR P 3k 3R W] o3k
6 #1:0.01,0.10,0.50,1.00,5.00,10. 00umol/L, )i JT] RT-PCR
F Western blot J7 K6 TLK 22k A8 L 1E 0 .

LR BT IEZH DMSO X BEZL I 17-AAG T HIZH 1K
mRNA 5 4% B-actin mRNA J6%5 B LA 20 9K 1. 32+
0.04,1.29+0.03,0.93+0.06,0.70+0.05,0.53+0. 03,
0. 44+0. 04 ,0.32+0.04,0.30+0. 03 ; ILK #1152 B-actin
EFDCEIE 9N 2. 16+0.04,2. 13+0.04,1. 65+
0.04,1.13+0. 05,0. 74+0. 03,0. 41 £0. 06, 0. 35 +0. 04,
0.35+0.03, S5 H X IR AL, 17-AAG THAL R4 TLK
mRNA FIHE 1R 35 W] 0 BEAIR (P<0. 05) , B VR BRI PE
2538 . Hsp90 17 17-AAG fEMEFEAR B S5 T RPE 41
Jifl ILK B92635
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Ik % REEA I BT A= 10 A7 P B 05 , LA R OGPk 1 3 AR
P OB DR PR 0 S 72 45 ) i 52 M KB T, B LA el iy
TR B MM A TR B B Ry iR AR R R A R R BF S IE S 2
11 R T R P 2 5 0 AR A AR K, I AE PN R A
Jifi £k 4 X 7 ( vascular endothelial growth factor, VEGF )" |
IR TR M 3% 4% 3 B8 (integrin -linked kinase, LK) &:(2] ,n
o) L 2R 5 0 B A A o A A AT B DG B AR
{13 I fZ (retinal pigment epithelium, RPE ) 21 ffy /& — 5.2
JERAEIR R A0, 57 F 400 X S o 2 SRRt 2 5 ik 4% i 2 1T
JERL R B R e h AR 4LL, B ZRhagD
> RPE 2 Jf0 18 57 S04 0 A S A Ny 8055 i B B e A o3
IR PR 40 M AR K TR T G 3 R A0 AT AR T (stromal
derived factor—1,SDF-1) , VEGF 45, £ 5 £ F 01 (A I 5 5
M & &R, AR B RT-PCR F1 Western blot J7 1 HF
5% Hsp90 41 i 5 17 — AAG (17 - allylamio — 17 -
desmethoxygegeldanamyein ) XRS5 RPE 41 TLK 3%
N ip-A N
1 T %
1.1 B8 4 BB AR CSTBL/6 /NRL (75 Ak 3y S 1
HLO SR ) EHERRR, (R 10 ~ 20g, Ar HE AL T 5 5 3l
MR SR 1wk JEEASCER % . DMEM/F12 3532 560 T 3¢
Gibico 27 ;Hﬁ¢ﬂ7§( FBS) I FA g U235 /A A ; ILK
11 2E 2 SRR [ 25 [ Santa 23 F) ;5 RNA $#EBGAH) &
4 T~ 2E [ Invitrogen Q}ﬁl,@%i‘lﬁ%ﬂﬁ%ﬂ: H 7% Takara
ANHE)17T-AAG 4 F 3£ E InvivoGen 2],
1.2 73k
1.2.1 RPE fifatEsr 5% % JHikFES% (k[ 4],
1.2.2 L4 A BUE 3 R4 T 05, A & k4
(cobalt chloride, CoCl,) i& i, RPE £ g fb 27 ke S fE U7
PL5x1074N/L %% B2 ¥ RPE 40 00 T 15 38 b, 2440
Muik 2] 80% fil A W 5 b3, i v ULk 24h S5, A
200 wmol/L CoCl, I 15 F# M 15 97 12, 52 55 43 oy ol S0 %) AR
20 T H LR ( DMSO) XF BE L1 R 17 -AAG TiAbPige  H
17 - AAG il Ak B AT R i vk BE O [R] )4 oA 6 4H.0. 01,
0.10,0.50,1.00,5.00,10.00wmol/L, k4 XF M8 2H hn A &
200 wmol/L CoCl, i 3% 5% ¥ % 5% 12h; DMSO X I 20 F1
17-AAG 04k 3 241 75 & 57 Sk B AL AT Lh 43 50 A
0. 1g/LDMSO 3l A ] ¥ i 19 17 - AAG, HoAth 4b B 5 i 52
STIRLHAHE] . A3 I EE £ H 40 M T RT-PCR 1 Western
blot, B~ H A 3 K,
1.2.3 RT-PCR#& M BMERERKIE WESL AN, »
SHR LR RNA, RNA B 5 28300 5% 5% W A ¢DNA, TLK
SIMFEA L OE 8% .5 ~GAAAATGGGCCAGAATCTCA -3, 2
X HE 5= ATACCTGGTGGGACGGTAGG =3, 4 14 1 Bt K Ji
1 792bp; N B-actin 5 Y75 IE L4k .5 - AGCCATG
TACGTAGCCATCC-3"; JZ 4% .5 - ACTTTGGGGGATGTTT
GCTC-3", " 14 Fr Bt K J& ok 984bp, 25uL KWK £, ILK
B PCR 451}y 94°C 3min, 94°C 30s, 50°C Imin, 72°C
Imin,25 MEH G 72°C ZEf# Smin, B-actin i PCR 551
4 95%C 5min,94°C 1min,55°C 1min,74°C 1min,25 PMEH

812

1 C57BL/6 /MNRIEX RPE 4HAa,

J&i 74°C LA 10min, TEIREEHG =ML 1. 5% S BRWHEERE
HLUK , K AME ST TR EE R SR BRI b R 40
FRBERAT 2 H L 5 NS B-actin I FLIK S5 6%
Bk H A 3L /B —actin 196 B B LG AE 8O X 2 R
3T,
1.2.4 Western blot o #7  UKAESHAnf, I AL EH
AW, 212K 10min, B F VK 12 30min, 10000g,4°C & L»
Smin, 8 L, H SRR EENEEA R SR, &
AR E 30l B H#E4T 10% SDS—PAGE H ik, 75 5 | Bt
PS40 SN 1:1000 6 BB TLK 22 reBEdiiAk, & T 97
B Lh, P HIA 1:1000 F B 1025 4 B 1 L W
ZHi(Santa) , IR FIFE Th, BeE)5, N A ECL W @7 &
0RO ZaE ST R A R AR B, B EH R
FEPRER 15 NS 4500 10 6% B LU A, VB S B I ER 11 0% A X
TR

GEiT2E AT T A BE 4R SPSS 11. 0 #F i1 748
TadT, BELL x+s FoR, 7 22 55 MR 5 S X B E 1 8
KU E I 225007, LL P<0.05 2% B Giit e L,
2HR
2.1 MR RETE  BIE A2 WA TS, g AN
FLOU Z 30T | AT VL3 O 325 U %) 40 B A, R A2 2 R A T
TE , Lo P A7 T B R, e A i A (| 1) . ke
2wk JE AR R A AL, s ik S e (0 R RPE 4
Ji £ 25 11 (CK18) FHEZR K 90% LA b, 2545 Bk 3557 200 Jit
25 S A v i) SR (5 0k, n] %55 0 RPE 41
2.2 RT-PCR &R DMSO Xf B4 ILK mRNA #ik/KF
5 A A TLK mRNA kKA1 Fb 4 T0 i A8 4k
ANEIHRE 17-AAG AL FZH TLK mRNA 3K 7K P45 i 4
XTHEZH ILK mRNA 3k K- B @ RIS ( F = 333. 273, P<
0.05) ,Jf HFE#H 17-AAG W A5, ILK mRNA FiA T
RAEAR I I, 24 17-AAG WRIEILF] 5. 0pmol /L Ji7 , ILK mRNA
FIRTCH B (E1,E2),
2.3 Western blot Z58  1LK & 4 £ k%5 mRNA #ik
AL, DMSO X BRAL 1LK £ ik K5 Sl 40T B 41
ILK #5 F R IE7KFAH LU B T B e 25 55 AR EE 17 -AAG
TALEEZ ILK £ H 3R IA7KF 500 B4 ILK 8 1 3Rk
IKOF-B 5 B A% ( F=1136.479 ,P<0.05) , 31 HFf# 17-AAG
WP R R ILK 25 (855 T FREEH 18, 24 17 - AAG IR E
X%] 5. Opmol/L J&5,5. Opmol/L 41 Fl 10. Opmol/L 241 1LK
HEARRAKE T X (£ 1,E3),
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2 AEIREA7-AAG JELE ST RPE 44 ILK mRNA
FTIEFIF MM M. Marker; 1 : 48 % BUAT; 2. DMSO X R 20 ;3.
0.01pmol/L17-AAG #;4:0. 10pmol/L 17-AAG #H;5:0. 50pumol/L
17-AAG 2H;6:1.0pmol/L17-AAG 2H;7:5. Opmol/L17-AAG 4H
8:10umol/L17-AAG 41 .

1 2 3 4 5 6 7 8

T ——_—— LK

B3 AEKE17-AAG XELR &4 T RPE 4/ ILK EA X
EHIRME 1. BT AR AL 2 . DMSO X R 4153 .0. 01 pmol/L
17-AAG 4 ;4 .0. 10pmol/L 17-AAG #4;5:0. 50pmol/L 17-AAG
206 1. Opmol/L 17 - AAG 2H;7:5. Opmol/L 17 - AAG 28
10pmol/L 17-AAG 4.,

F1  AERE Hsp0 &I 3 Gk E % S8 RPE 4048 ILK &

EHIR XES
25 ILK mRNA  ILK &
Tl X R 24 .32£0.04  2.1620.04

DMSO X} HE2H
17-AAG FALFE 0. 01 wmol/L 2

.29+0.03
.93+0. 06"

13+0. 04
65+0.04*

So oo~ = pw
~
Ny
+
(=}

1
1
0
0
0.50pmol/L 4 0.53+0.03"
0
0
0

0. 10pumol/L 41 .70+0.05" 1.13+0.05"

+0.03"
1. Opmol/L 41 .44+0.04"  0.41+0.06"
5.0pmol/L 41 .32+0.04"  0.35+0.04"
10. Opmol/L 4 .30+0.03"  0.35+0.03"

1P<0.05 vs HEX IR,

3 it

B AR 22 MR AR5 11 S [ B | Johl o #0190
PR 7S AT BB AR M DA KR 57 LA I R A 4 | 3 2
PRI Rt N 3 ™ AR F EL B R RPE A1 2 A
ZMEY)DIBE - om0 B I 5 A W I A O R 32 AR A1 T
B TERR A H 2 A Bl 2 Tl 20 e PR 5 R R i — R R
&, VP25 UESE RPE 40 MI7E Bl AR5 1 430 22 ol 240 i
PR~ AL PR 70 MR VR A= A8 R o 18 i A & e ot 7
TR R B MR

TR TE 3% 3% P4 B (integrin —linked kinase , ILK) & H
Hannigan 55 F 1996 47 & I 5 ok 19— 22 S iR/ I
TR (Ser/Thr) £ G, 2 —Fh BAT 2R ALY 22 06 1Y
F B RS R AR AR RO S B2 5 T A
RN Z A S, R E AR Wt 55
1% 3 B, 7F 40 9 20 5L R (extracellular matrix, ECM ) 45
MG S AL S G SR

UEAEA BRI TLK FE3 AR 148 A8 i b 2 4% 2
YEHT o LK REA% 52 40 000 510 787 PN e 240 L 3 B % D) S
BRI R, IR 1 AT VEGF 1Y 323K 11 52 ) 3 A= 1
ML o Mesh A IR W ILK fEGS 38 i NF-kB/IL-6
55 3 A8 R LA P R A B IR I B X TLK F
FEBHTRA , R ILK A2 5 Z2 Tl 0 JIEE 95 1Y) i A= A

KeJ, Li %@ X STZ 75 S AR RO B3 P AR A BT
FE % BRI 5238 1= K F- 1 LK, =i MR RE S 5 RPE 4Hljf
ILK fy23k, HILK siRNA #1fi] RPE 41 ILK &5,
VEGF ik B AR 58] TLK REA%3E d 415 VEGF (1Y
I T 52 Wi 490 O JE Ik 2% 5 A L 45 A ik, R B 22 7Y
FFE R TUK B 28 i A 18 T2 A L, BT LA
Anfer ) ILK B3R5 FATHI IS B AR

Hsp90 & —F iz KL 4 FHAB" S 5E AR
W3S s, 5 ATP 456 5 e 1 iF 21455 0
T HYRREPERNTE P, 402 1 OB AN HL 5% 145 Hsp90 ik
A LAGE S S — LA 5 S B A 40 T, 17-AAG
(17 -TN i e 17 - 25 W S A R P82 ) J2— B Hsp90
PRI ST W] 17— AAG 38 00 1) 1 45 % B 7 35 3 4 fe
TR, OF BB/ filn & 28 i A R T3 46
HATE A HFFEUESE 17-AAG GEAS I RPE 41 rh VEGF
F Akt (33511 BRI O R T A 185 20055 444 5
PERL I R 28 EAT — & R T 1 L

TERATH AT HIBE R Th B 2k B ILK %35 T RPE 4
i, O FLRSURESS [ RPE 4 h ILK Ay 32351 AR HF5Y
WA R HEE 17 -AAG Fi4b 38 RPE 40 0 ) , 8 57 RPE 4
Jif i SRR R ] RT-PCR A1 Western blot J5 % W2< RPE
20 MO TLK F 3% 08 2 A A B0, 25 2R % B Hsp9o 1 il 7
17-AAG REfZIMHE] RPE 2P ILK B3k, $&RBATRT 1A
1 HspoO /F 9345 TLK BB HE s, DATATRS 38 AR I A8 A HE
HEAT I, IR BB I8 A A PEROR HY H B, A ST R B
R AR RN A 98 P B A TLK 3R T HL B RR 68 3 i
NF-«B il HIF-1 {45385 SDF -1 A0 N FBE 451
(intercellular adhesion molecule—1, ICAM—-1) B35, AT
VR AN B S IR AR AT I IT AR
His C 2 UESE SDF-1 #i5 T RPE 4, JF H 17-AAG fiE
A SDF-1 BFRIE1 B AR AT 17 -AAG W] fiE il
AN TLK (3552 0 SDF -1 25 (98 A 1 8 T2 A,
SR BRI 24T SR — P BT
&% 30k
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