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[ ABSTRACT] Aim  Phosphorylation and nuclear translocation of extracellular signal regulated kinases (ERK1/2) are most
important for proliferation of oxidative stressed vascular smooth muscle cells (VSMC) and heat shock protein 90 (HSP90) is in-
volved in this process. ~We investigate whether heat shock protein 90 participated in extracellular signatregulated kinases 1/2
pathway as a molecular chaperon. Methods  Exposure vascular smooth muscle cells to LY83583 ( 6- Anilinoquinoline-5, §
quinolinedione, produce reactive oxygen species, 1 Hmol/L) for different time, then heat shock protein 90, extracellular signak
regulated kinases 1/2 and phospho- extracellular signal regulated kinases 1/2 in cell lysates were measured by western blot.  Vas-
cular smooth muscle cells were incubated with geldanamycin (a special inhibitor of heat shock protein 90, 5 Hmol/L) or vehicle for
30 min, then with LY83583 (1 Pmol/L) for 120 min, heat shock protein 90 binding with extracellular signal regulated kinases 1/
2 and phospho extracellular signal regulated kinases 1/2 were quatified by immunoprecipitation and western blot.  The nuclear
translocation of phospho- extracellular signakregulated kinases 1/2 were measured by immunofluorenscense. Results Heat
shock protein 90 increased in a timedependent manner. It got the peak at 120 min which corresponded to the second peak of
phospho- extracellular signat regulated kinases 1/2.  Immunoprecipitation and western blot analysis showed that LY83583 in-
creased the complex of heat shock protein 90- phospho- extracellular signakregulated kinases 1/2 about 5. 5 times (P< 0.01) vs
control, and phospho- extracellular signalregulated kinases 1/2 in total cell lysis (‘about 6. 1 times vs control, P< 0.01) and nu-

clear increased too. Geldanamycin attenuated the effect of 1.Y83583. Conclusions Heat shock protein 90 bound with phos-
pho extracellular signakregulated kinases 1/2 and promoted their nuclear translocation in oxidative stressed vascular smooth muscle
cells.
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1.1 #8

1% R E & ( geldanamycin, Gel) ¥4 B Alomone
Labs( % B) . [ % ¥ & ¥ Bt 31 (B 47 ) 7 (6 Anili-
noquinoline-5, 8 quinolinedione, LY83583) 1§ E| Cayman
FNE(£E). EH A agose J§ B Sigma( % E) .
%40 A B HSP90 (H-114) \ERK1/2 (C-14), /N B4t A
B pERK1/2 (E-4) #1 B-Actin (G-2), & & %.5% B 4L,
¥ & A MR 7| & 14 B Santa Cruz Biotechnology ( 5
E) . AR A B (HRP) AR08 L #4704 &b
FRARAZRE S 4 B KX Bostere BCA &
B & & | Z X5 & % HyclonePierce( % [E) = . &
B 41K 4% DMEM 8 K X fig 4 f7& A Gibeo( % E) 2
] = o
1.2 MEFENAMIEFRREE

B150 £5 ¢ # M SD A B £ 30 fk F B FE
B, Mk R ER, ZRA 4~ 12 R FEILH
M, LRI R4 0. 1% f6 4 & el 3 R LK 24
he ME —REREH, XA /DNETAR cActin #1
1K SP & RN R VIMCo
1.3 ZmpastiE

JHVE M AR A A4 1Y 83583( 1 Mmol/L, /A PBS
VEfR) AL FE 4~ 12 R VOMC A~ [F B 8] (0 min.5 min+ 10
min- 30 min+60 min+90 min+ 120 min 2 180 min) »

LI 4 4 3 B R PBS A # 120 min; LY
¢ | LY83583( 1 Umol/L, PBS 7 fif) 4 3£ 120 min; Gel
+ DMSO+ LY #4145 & Gel(5 Pmol/L, DMSO ¥ #%) 7 4k
# 30 min, F H LY83583( 1 Umol/L) 4 % 120 min; DM-

SO+ LY 4 % A DMSO il & # 30 min, A LY83583
(1 Pmol/L) A4 #£ 120 min.
1.4 FHEREENERIE

FlUk PBS ¥ AL 47 B VSMC 3 Kk, Fl & F 25
mmol/L. MES. 0. 15 mol/L NaCl. 1% Triton X-100- 0.
1% SDS. 60 mmol/L. Octyl glucoside.2 Pmol/L leupep-
tiny1 mmol/L. PMSF #y ¢ ## v A2 WK W& 4 1 T 2 ## 41
f,4°C,8 000 xg B4 10 min, H_E¥E i, BCA % #
TEaEE. BHESFNEGER(80 Kk REHE/
W) N FE AR LR R 5% Ba A T,
100 CE 3 min, £& A% #. 10% SDS-PAGE =, ik
(FRE R 80 mV, 4~ & X 120 mV) « % F£( 100 mA 120
min 2 60 mA 240 min) £ PVDF £ . 5% it fig 4 47
B H F 60 min, 1: 1 000 #8 A % 4t A & HSP90.
ERK1/2 % /N B4 A B pERK1/2. Bactin % % & 4t
&, 4 CHE & 3T & (2K 37 C, 90 min) , TBST #fE. 1: 1
500 Am N\ BRAR AL F AL B AR T B FE AR TG Bl F
/N B TgG, F 8% F 60 min( 2 37 'C, 45 min) , TBST
HRE, B %, 4 & A Alphalmager 2200 & 4 2 #7114~
r, LE AR TR K E W REIAR SR AE TR
1.5 St

WEAELES £8, IE &G, - &
100 L, Am A\ 2 ML B %30 A iR HSP9O By — 471, 4 'C %
F 45 min, X JE WA E B A agrose LAY IE HSPYO i
B —RE A4, 4 CHE 20 min, 2 000 x g FH Q2
min, BHEHHH LiE, RERRERK, B R ERE R
3K, &GRS0 M PBS EEEZ G A AM, - 80 Clk
. & . & Fl ®l fm N & 5 x sample buffer (Tris
base 0. 31 mol/L, pH 6. 8, 2. 5% SDS, 50% + i, 0.
125% brusmphenol ), 100 C& # 5 min, £ & A &
M, & 8 %% BT 4 0 ERK1/2 7 p- ERK1/2.
1.6 HEXRA

A 5 9 2 B PBS ¥ 3 K, F K 5 min, A
4 0.01% Triton X-100 &7 PBS 4 # 1 min, & & 100%
¥ &2 - 20 'CE & 3 min, & 1% \l ¥ i1 7 #9 PBS( pH
7.5) #H H 30 min AFELBT 5 ke 45 4 AL 8,
RILA B pERK1/2 —F0 A 4 1% L ¥ miE # B (1
250), mE 6 I £, 37CAKE, BF 30 mn.
37 CPBS # 3 %, & 10 min, FITC #71C B = 41 A
1% 1L 3 fn 7 # B (1: 100), 37 CA &, B 30 min,
Ji 37°C PBS ¥ 3 5k, &k 10 min. K KB ELHE
WE
1.7 GitZEaE

% 21w ts o7, B SPSSIL. 0 ot 80 £ 4 A7,
lE QB U P<0.05 W ERFEHEHKE L.
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M [ ) 8] &, 40 B N HSPOO 3R 1A i& i 4 fin, 120
min B35 B 06, % 0 min B8 T 49 9 £%; ERK1/2
7E 5 min B RIEE N, 2 J5 4EFF7E | RIX K pr
ERK12 7E 10 min A1 120 min A 2 &1k & 0%,
HSP9O 7E4H i N 1 3R 38 = 1§ 5 p-ERK1/2 Y28 — A
HEE—E (& 2) .
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2. EERGEEDLEERN LYS3583 &b 38 A B I & F B AL
40 B A [=] B+ |8 fR 4R B 3R SR B 8 90 ME B RIA A4 Aa oh
ES Y HEE 1/2 BSE (v Ts, n= 4) a % P< 0.05,b
N P< 0.01, 5F4LH 0 min ELE.

2.3 FUNHEAKRZER 0 SHEMES AT
HEg 1/2 BRI AR IME S BT HES 1/2 B4
A

F HSP9O ) — Ft VL€ J5 B A ERK1/2 K& 1
ERK1/2 (IHTAARAG I, &K EHE S Ig G FIxt g
MK EAE Z LEREAT G it 2240 #r . LY83583 AL 2 i
7 W LA L 120 min J5 HSP9O 5 ERK1/2 X pr
ERK1/2 5 &5 A 7 R T 1.6 f5( P< 0. 05)
5.5 (P< 0.01); M 5 Hmol/L. geldanamycin
(HSP9O i 7 14 (4] BELIT 741]) T5AL 2 30 min J5, LY 83583
MIASBE N — 2 1) 454, {HH DMSO( geldanamycin ]
VAU AL FE U AS BE B A B1 LY 83583 Ab 5] 2 1) 45
HG(E3FELD .

1. LYS3583 (Rt mE iR MmpEAR AR RER 90 5S4
IMESIBTMER 1/2 MR U MENMES AT REE 1/2 89

&%HE (; ts, n=4)

4 A ERK 12 XK pr ERK1/2 A AR A
X R 41 1 1

LY 41 1. 62 +0. 23* 5.53 £0. 31™
Gel+ DMSO+ LY 1.1230. 15 0.87 %0. 13
DMSO+ LY 1. 83 F0. 27* 5.7210. 32"

a N P<0.05,b N P< 0.0, 5XFIRALLE: ¢ N P<0.05d N P<
0.01, 5 Gel+ DMSO+ LY 410 %: .
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3. LY83583 43 120 min [FEME BN MMARIKEER
90 S5HIME S AT HES /2 BB LA EEINMEEAT
HEs 12 a1

2.4 WMIAZER 90 SHEMIMES ETIHES 1/2 Fn
BRI R BEIME ST RER 1/2 A S REE A
B BAER (L B 4R B SME ST HER 1/2
FEHU AN M B, B A R ED A I ERK1/2
A p-ERK1/2, F =35 (0 2K BEAE 53 0] 5 A0 B2 B-Actin
T R ZH 1) 2K BE AR LU B AR B K BEAE . Seit AT
£EHR R W 1LY83583 AbFE VSMC 120 min J&, 40 il 4
ERK1/2 A A = 1.3 f5(P< 0.05), 1M pr
ERKI/2 20 17 6.1 fF(P< 0.01); 5 Hmol/L
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geldanamycin( HSPOO 45 7 1 1 BELOT 751]) i Ak 28 AN B P
i [X LY 83583 il 5 &2 ) ERK1/2 28 AR IA KRN,
{H 2 it PR LIS 1 P< 0.01) (1 4 FIZE 2) .

=2 ’f%ﬁ"\%gi?ﬁ%ﬂﬁﬁ‘fﬂtﬁiﬁﬁilESF?E‘HMHH@WT@?
BR L ABRSME S E R MBS 1/2 BIEM (x X5, n=4)

gy 4l ERKY2 X K EME  pERKY2 AHX K EEE
X B ZH 1 1

LY 1.27%0. 13° 6. 13 0. 52"
Gel+ DMSO+ LY 1.35£0.21° 1.15£0.20
DMSO+ LY 1.300.17* 6. 06 0. 47"

a N P<0.05 b A P<0.01, SXHBAILLE:; ¢ A P<0.05, d NP
< 0.01, 5 Gel+ DMSO+ LY #HEb% .
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4. EARREENTRMAARTER 90 M EHEHSIE
B 0L S 7R AL 440 B P A B 1 4 AR SME S B T B EE 1/2 3B
SREAT

2.5 SHNHEERARRER 90 MEBERLAMIME
SIETHEE 1/2 AR

LY83583 AL 120 min fE & E G MA LA pr
ERK1/2; 5 Hmol/L Gel( HSPOO % 55 14 ) FEL W7 751]) i 4k
PR 5 LY 83583 X Fh &4 B 4 FAIK (B 5) »

5. RERARVARTED 0 MEHXEHHMEFB
AILZ0 B N R BR AL 2B R SME S B T 8BS 1/2 #ZR RLAR2 I ( <
400) A ASTHEYL, B A LY83583 41, C 4 Gel+ DMSD+ LY 41, D
25 DMSD+ LY 4.,

3 g
A SME 5 U 1T IS (ERK1/2) /2 2 A 5 A

T T SR P L A A, TR % AR A A S
(20 BS54 T Il B O, 5 40 G A IR KO0 R %
1 . LY83583 fig [ il i 40 f i\ VSMC A, i
it NADH/NADPH & ALEEF~ £ 0 . Liao &Y 78 %t
AN £ 2K B VSMC 2% 1 1 Hmol/L 1
LY 83583 HE U A 1b B3k, & B H% 7 ¥+ ) HSPOO Fil
Cyclophilin A 5 54k R B%E 5 H 73 2, A if {2 i3
ERK1/2 i1k, 4k 1Mo 5] #2 VSMC 38 . AsLieH 1
Umol/L 1] LY 83583 #4814 10 B B, T3 ik o0 55 97 1)
KB VSMC A [E] B 18], 2 BB Y () ERK1/2 Rk 35
I, 85 R TR] O 9%, 3X 0] B 5 HSP90 5 ERK1/2
SEA N AR E M S B I R B KT R R
ERK1/2 B K, AL HRIFENRG . p-ERK1/2 7657 3
AL R ORI 10 min AT 120 min J5 I 2 MiEE
U, DL b gt SR 5 ek RoE — 2, S R ERK1/2
AT — ANV A g 2 RO T R B ¢ RIS I
BA, 120 min KI5 R ENLH R 20 . e
TR TN H P9 HSPOO i 45 4k o7 S8 85 B ) ) 4 K<
BN, 75 120 min & ) & 0%, 5 ERK1/2 56 —
AMEN R — S SCERIRIE VMC EAL RS 48 i
AR T HSPOO 390, {H AR S 56 45 S A B ik B 41
PG 0 ) HSPO A& 75 5 4 i 41 7+ 386 in i) HSP9O
X,

FFHEAEMUS A E A TS5 HE %I
R, W 1R I e ALE s, 1 B 5155 %
SHEE ST REERES ST N GE, B
HEERAEE T HSPO 1E N —F 7 T8,
AT Cde37Cypd0 S BEA 4> T -8 B AR B A T ik
EEY, WSSO TR BB EE"Y . &
R ERK /2 B JG — /NI A s AL iR
%, A SZIG 5 40 B ) HSPOO /=g — 5. HH I,
M HSPYO . 7] fE LA 7 7 B R X2 5 ERK1/2 28
TANEA S A S R 5, B TR 0 A E A R ]
A TATRE, ARSI AR T 120 min XA
B 1) £

B /R 15 25 2% 9 HSP9O K AR F 1l 77, il it 5
HSP9O k%% N ¥ ADP/ATP 7 £ 454, $1] HSP9O 1)
55 ATP BE3s v, 505 30 T B S RE o R
S0 FH AN A A B AT S B R, 45 R BN
1b RN AERE I HSP9O 5 p-ERK 1/2 45 &, {EA% R 2
RIS Ae IR AL RS R X R RS . BT
S SR FH ()2 41 B A B SR HEAT S R DT, T A AR
IRIE R Z WA HSPOO 5 - ERK1/2 &5 &2 @il S
41 P ) HSPOO AH ELVE FH, {H A S50 45 SR I A re il
B RIEE R T =5 A A 1) HSP9O 45 6 K 18
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/b prERK /2. SR8 30 K B IR 8 55 2 T AN 78
REL W 48010 B 5] 2 /Y HSP9O 5 p-ERK1/2 454, i
B HSPOO k2 /DF 2 MR K45 &AL, pr ERK1/2
RA—# 77 &5 HSP9O Ik HE N i ADP/ATP £7 5 45
Bro SRIIL R I IS FH M JR 5 5 2 BEL T HSP9O, AT
DAYk /> S8 A0 B 0TS 19 p-ERK1/2, {H ERK1/2 5
Wi, #EI HSPOO 5 ERK1/2 #1454 vl g5 ERK1/2 Y
EL A %, AR 5 ERK1/2 B pERK1/2 HIfaE
PR O, HIEH Frdt — P LIAESE . ik 2Ol
R B R AN A N pr ERK1/2 3500, #% 7K
PG R BE IR 99 X BN . 1] HSP9O 5 p-ERK1/2
MgsE X T prERKY/2 M FA A EEEH. A
FHAH{E, HSP9O 5 ERK1/2 155 1B B L1 1) 3 — 20 1
BH, W22 B T A A L T | D 1 i A P JUL 40 B 3
BT LRI 7 FHE R
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