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(FE) B 1% 8 & %% fE K B (spontaneously hypertensive rats, SHR) 2 5 % JE B0 VA 4 89 & & R % * 8 R
SHR 5 8 R WKY & R4 8 & & R #AT iTRAQ Al 247 ; # 1t 4t 2 B & & Pathway & £ oM & # SEB XN E R ER
HE#EBMAN AN EREE,SHR 5 WKY Wk PN ZREFEH . FZALMEEE 44 2 IR ELHEF LB AMEE 3
H R R A HE 4 BK5E 27kDa & & 5 Ighg3 6 14-3-3vE A T 44 EF AR 8 EABK26S9 HF4EE R v 10 #HE
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Proteomic Analysis of Left Ventricular Hypertrophy in Spontaneously Hypertensive Rats

LIU Pei, XIAO Suixi, LUO Ying, CHEN Ouying, LIU Tianyang, GUO Xinge, TAN Yuansheng, JIAN Weixiong*
(Hunan University of Chinese Medicine, Changsha, Hunan 410208, China)

(Abstract] Objective To study the protein changes in the myocardium of left ventricular hypertrophy in
spontaneously hypertensive rats (SHR). Methods The protein of 8 SHR and 8 WKY rats were detected and analyzed by
iTRAQ detection and analysis technique. The proteins related to pathway were selected by enrichment analysis of differential
protein pathway. Results The 40 differential proteins related to pathways were screened. Upregulated proteins in SHR compared
with WKY: 1 major histocompatibility complex, 2 platelet activating factor acetylhydrolase, 3 mitogen activated protein kinase,
4 heat shock protein 27 kDa, 5 Ighg 3, 6 14 -3 -3 protein gamma, 7 ibrinogen, 8 fibrin and 26 S proteasome, 9 the
original gamol/La chain, 10 neutral cholesteryl ester hydrolase, 11 hemolytic PAF acetyltransferase, 12 fibronectin. Down
regulated differentially proteins: 13 serine protease, 14 apolipoprotein H, 15 serum zinc alpha 2 glycoprotein, 16 ubiquinone 9, 17
ubiquinone 7, 18 alpha 2-AP, 19 kininogen, 20 heparin cofactor 2, 21 unknown protein, 22 sodium—potassium ATP transferase, 23
collagen, 24 agrin, 25 concentration of HPPD, 26 C reactive protein, 27 integrin, 28 coagulation factor XII, 29 fetuin 30 integrin
alpha 7, 31 carbonic anhydrase, 32 CD36, 33 immune globulin heavy chain gamma polypeptide, 34 transgelin, 35 hemoglobin
alpha. Conclusion Left ventricular hypertrophy in SHR involves many kinds of cytokines, such as myocardial apoptosis, cell
proliferation, proliferation, inflamol / Lation and so on, leading to the imbalance of cell injury and protection.
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H % M & 1l R K B (spontaneously hypertensive
rats, SHR) & 5% 5 1L HS 523 1) 28 L BRUFD A 5% 4 R
FEHS 14 JE Ry i SHR B 7 0 8 it 0 7 00 8 o
O L& m T A SN A FEEE &
FEAIE B, AR 45 o A= i ) R B S
B, R 1 DA A A B 53 7 7 2 A JE I 240 i 1 A4 i i
T rh 3 5 AR A 2 BT 2H B R IR OKCE B IR L |
H Az 8 D A S e A e T Z 18 A
AR . AT H N AR X 2 % o R R A il
(iTRAQ)H A JETT X 760 3 ML JE + PR & 1 B 42
R

1 #F#}

L1 3

e SPF ¢ 12 J& % A & P & I e K BU(SHR)
8 H, MEME, [l % I 1E F 1Y (wistar—kyoto , WKY) K
L8 L MM R 180~220 g, K B A% Al 34 Fhy 181
A R 2 R AR S i S b B A (SHR R BRI A b
50 T ) A S50 Sh W HOR A BR A F L S G A T
20141020, frlsHE F 180 g 3975 e Sk S0 s AT IR 2
A, SRR (200+20) C, AHXTREEE 45%~70% .,
A IR EDOK, 78 ME T 5 A A S EIRE,
1.2 &l

Trypsin (Promega 2~ 7], 32 [8 ), = Z 1 filk iR A 1k
(Applied Biosystem 2\ A , & K F]),TEAB (Applied
Biosystem 2\ Al , B K F) , Z i (Sigma 2~ w], FE [ ),
% (Sigma 2~ 7l , 3£ ) ,2-D Quant Kit(GE Health-
care v ), 52 [H ) ,8 b1 iTRAQ 17 (Applied Biosys-
tem /Aﬁ‘l , %kﬂ ) o
1.3 {4

BELHL(TEE , Eppendorf 22 F] ) ,Milli-Q Advan-
tage HH A /K R 48 (L H % P , precellys24 2 1 RE
A WIRE  ES BT  (F5 1, Bertin) , VCX130 7 75 5 48 i
Bl (3£, Sonics) ,Mini—-PROTEAN Tetra Cell
ANELIE LUK (SE 1 A 2R ), powerlook2100x] 94
(& 15, UMAX), iMark i ¢ 60 22 W2 B (98 A
JR),SCX 58 BH B 7 SC e WA 35 A (e FER T
7 ),LC—20AD nanoHPLCOnline HPLC ( H 74 | & ¥t
A1), C-20AB HPLCOffline HPLC( H 7, B HA ),
Q EXACTIVE B ([ 38R € ) Q-EXACTIVE
(ThermoFisher Scientific,San Jose,CA),

2 Ik

2.1 A
2 YUK ERANFE G 43 BB OO 22 0 22 3B 4 B4
FEAS BY 14 J5 FREX 30 mg, H Lysis Buffer 7541 mol/L

PMSF #1 2 mol/L ) EDTA (¥ ) 2B, 5 min )5,
10 mol/L. DTT (249 FEMAZIRE S K8k 17 Wtk 7
AN HE #E200 W15 min, 2R )5 7E 4 °C,30 000 g &5
O 15 min, EYEFRMRA, LWEMA S RN
i, 7620 R YIHE 2 h, B0 FE 4 °CF,30 000 g
Jo, ek IS K TVE W RV AR 3 UK U TE
T, BT RYRE R, PRI T b B
200 W15 min, J7E 4 °C,30 000 g &0 15 min, ¥
ISR B S A, VWA 56 GRS N
ALHSE 10 m MDTT ALFE 1 h, & JRITIT ik,
Bt 5, A 55 mol/L TAM (& 5 ) k47 2 e & R 11
P EAL B A FERS SR 1 h, BIE SRS NS
A HIBY N BR 2 h 76-20 CLAVTIEE A i, 1
4 CT,30 000 g &0 J5, 502 LB, B UTE K
T 5 min, ¥ 500 wL 5 0.5 mol/L 1) — £ Wehik iR
A& (Applied Biosystems, K 2% | & KA, H- M-
AEFRAE 200 W 15 min, fJa FHERTE 4 °C,30 000 g
B015 min, ¥ BIEWEB IR DI, B
Wb B R R AR AE-80 CHI T it — 2 7 #r .
22 HEERSY iTRAQ Aric Ml SCX 44

BEAFERSHEUE 100 ng A, RIGHEA:
fiti=30:1 /Y LB A Trypsin,37 °CHEf# 4 h, % ik
FC A PRI Trypsind ¥ ,37 CAKLLEf# 16 h,

JRRE S AL IGE AT RS B0 T B RIE
B iTRAQ FRZEUWNR . SHR (115 #xic ), WKY 41 (113
Faic) . B RARIC A IR i P bRl EEIR TR
2 ho Bbnicfa & AR BIR &, SCX M iE 17 W AH
I3

KBy HE LC-20AB WAH R G 43 B 4E N 4.6 mm
x250 mm B 5 19 UltremexSCX 4 %) &4 5 73 17 W AR
Oy KbRICE T IR A& KBLH 4 mL bufferA
(25 mol/L. NaH,PO, in 25%ACN,pH2.7) & % , #EkE
Ja LA 1T mL/min (3085786 BE PR . Y6 7E 5% buffer
B (25 mol/. NaH,PO,,1 mol/l. KCl in 25% ACN,
pH2.7)H Bt 7 min, BERE —> 20 min [ H 2 H
JEf buffer B H 5% LT+ % 60%, )5 7E 2 min K
fdi buffer B 1 Fe @l ETHE 100% 3445 1 min, 2R )5
WA 5 5%F 5 10 min, A DL FEAE 214 nm
W R UEAT IR, 2R 0 AR B 12 Ay R
1 B StrataX BRERAEBRER SR 5 & ORh T+
23 JREEsEE

4T 0 B A5 5 BUH buffer A (2% ACN,
0.1% FAYEHEZEZ 0.5 pg/pl B E 20 000 g &
10 min, BRERNEW L, BAH EAE 10 wL(2y
5 wg HE ), B H A LC-20AD BS54 48 T
AHETEASGHIEAT 3 85 I F A A AL 58 Trap #EF14)
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MrdE s sr . s FunF %Lk 8 wh/min 19 E
TE 4 min PR FE S loading 3] Trap 4 I, BiE —
AN SR 300 nl/min (9 43 A7 46 BERERE A 43
Brat, srEIHEm B RISE RS, 618 2% bufferB
(98% ACN,0.1% FA) FHE 5 min, B3 —1-35 min
(1 e B6 B2 (8 bufferB 1 HL 61 h 2% 1T+ 2 35%, 1E
EFRAS min NI E) 60%, RELE 2 min N
buffer B 3% /N2 80%IF £ +F 4 min, fHJ57E 1 min
WK 2 5%IFAEI 25 F T 4 10 min,

283 VAR 43 B 0 IR BRI e EST BT A
Q-EXACTIVE(ThermoFisher Scientific,San Jose, CA),
— U STHERBCE A 70 000, “ZAHEEA 17 500,
TERE B F rh Pk s o 205, R EE IR A 20 000
)15 A 73T Z oA, IR R BB B Ol (27
12)%1 HCD #5200 Ik Bt A7 #4828, #8778 Orbi
RGN, 3 285 HERR I 1) B A« (0 i 2 e e, BT
TR E Y 1.6 kV, AGCi#id orbi RS, AR &
%% 366 B G 1ES i HY BT Ho i Fi A — 2%
350~2 000, —% 100~1 800,

24 EHE A

241 FAEEBESE Uniprot Rattus(36508sequences).
2.4.2 Mascot ##2& K H Mascot 2.3.02 WA, #:4E
LA mgf SCPF UG SCHF, R 2 28 8 N7 4 W B
IR JE AT R R R

243 HEHABFE LA FEAHRE R AR
— AN R TR AR ) A 2 3 R AR A IR
ZHEATFEIEE T 1, SR F R LR 2
SAGEGEB) 1.2 50 HE SR 55 p-value {H
/NT0.05 B, BRIZER IO AN [RVRE il o] B9 22 57 2R 1
Xof A 2R PR 22 A AL 2 N IO B 1 H 40 A
e 1, Fika BIRRE R RE TR AR 0 AL E KA
M, 2k it T PR A R TR AR AR O 7 & #9221
244 ZESEAEN Pathway &80 Pathway %
PEEEDTITER GO TIREE £ JELIKEGG Path-
way K B R LA A 6, 0t 5 B A 48 0 B 4R
FIE S L, 76 22 5 4 1 b 35 1R s 4R 19 Pathway .
i id Pathway .35 1w L AEHA E 22 R E H S S50
FEAEMRBR NG T RiER,

3R

3.1 BRBEVCHC iR 22 0 A

Q-Exactive J5T %A (14— 2 B 315 F — 2 o 3% o
KR AR /INT 2 ppm AH A T By 1k 5t s 45 5 45 5%, B
U 3 F 408 48 5 w1 IR B DG 58 22 4 I 7
0.02 Da LAF, B 1 SR 1 B A VG IC 21 1) Ik B i AR X6

ST W B S B 22 A iR 224070
32 HEHAREE

120

z 3

Mascot Ton Score
(=)
S
|

2049 -

T T

Mass delta(ppm)
| REREEIRZEN T

321 EEARLKEFEE Rk KBS (TotalSpectra)
344 342, 4 VC e 3 1 1% 51 80 (Spectra)82 990, 4
VT 3 4545 IR B A9 3% 50 (UniqueSpectra )69 574,
4 BRRA IR 91 9 it (UniquePeptide) 11 135,
Y5 B Y HE 1 AR (Protein)2 783,

322 ZEREABUERMGRESIT  TEAHX & &N,
05 [ — A 2R 15 S R PR AR b TR0 T A
A HEARERE LT 1 YEANFEEHT
R 25 AR 2 1.2 50 1, HE SR 5 P<0.05
B X A FERE S R 22 R T, 22 Rk
W] SHR 15 WKY H L4 A 183 A~ H ikl
Z 1.2 50, Hd 68 A FiE 115 AT,

3.3 ZESFHEAM Pathway & £ 50Hr

3.3.1 &4 Pathway ULFE 1,

332 &% Pathway R W% 2,

4 itig

DU JE R —A A 2R R ME S5 R 5
— AR EA U RECC VLR, (HEZAEN
JAMFH S BAE T, AT REJE OCHEPE R I AT H 7R
ik th 22 R AU, 45 A 5 H Y Pathway 8 %, N2
ANEE AR B A, R DR A 2 T 2 A R i
SHR Ze.0 & NEJE (I HLER K254 T S AL . A itk
SV KEGG Pathway R BA , 1 FH B LA A5 35 , 2
SR %ERENE Sl EEREAT RENS
£E 1) Pathway , i i Pathway {535 M & 5 e 25 5+
HHZ 5 R ELAEMRIERRMES iR,
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F 1 SHR/WKY £ R ZE H & £ Pathway
Number Pathway Pvalue Proteins

1 Autoimol/Lune thyroid disease 0.0008495973  tr IMO9mol/LNO IMO9mol/LNO  RAT,tr IQ3B8R6 IQ3B8R6 RAT, trl
Q510J0 1Q510J0  RAT,tr IQ9QYP9 1Q9QYP9 RAT, tr IMORAT9 |
MORA79 RAT

2 Allograft rejection 0.0008495973  tr IM9mol/LNO IM9mol/LNO RAT,tr IQ3B8R6 IQ3B8R6 RAT, trl
Q5I10J0 1Q510J0  RAT,tr IQ9QYP9 1Q9QYP9 RAT, tr IMORA79 |
MORA79 RAT

3 Complement and coagulation cascades 0.001017014  rlQ5PQU1 IQ5PQUT RAT,trIQ3T9401Q3T940 RAT, trlQ80ZA3 |
Q80ZA3 RAT,ulQ5SM7T5IQ5M7TS RAT, splP14480IFIBB RAT,spl
Q064268 IHEP2 RAT,tr IQ6IRS6 IQ6IRS6 RAT,sp ID3ZTEO [FA12
RAT,splP02680-2IFIBG RAT

4 Ubiquinone and other terpenoid—quinone 0.002334719  wrlG3V8791G3V879 RAT,splQ68FU7ICOQ6 RAT,splP32755HPPD

biosynthesis RAT

5 Primary imol/Lunodeficiency 0.00862698 tr [IFILZG3 IFILZG3 RAT,tr IM9mol/LNO IMO9mol/LNO RAT, tr |
Q510J01Q510J0 RAT,rIMOR813IMOR813 RAT, trlFILUSIIFILUSI
RAT, wIMORA79IMORA79 RAT

6 Bile secretion 0.0108685 splPO6687IAT1A3 RAT, splP14141ICAH3 RAT, splPO6686IATIA2
RAT, splB2GVS54INCEHI RAT, wlH6X2S9IH6X2S9 RATRT

7 Natural killer cell mediated cytotoxicity 0.01202738 splP31232ITAGL RAT, trIM9mol/LNOIM9mol/LNO RAT, trlQ3B8R6I
Q3B8R6 RAT,trlQ510J01Q510J0 RAT, trlQ9QYPIIQ9QYP9 RAT,
trMORA79IMORA79 RAT

8 Staphylococcus aureus infection 0.01318665 trlQ3T9401Q3T940 RAT, trIM9mol/LNOIM9mol/LNO RAT, trlQ510J0!
Q510J0 RAT,trIMORA79IMORA79 RAT,splP02680-2IFIBG RAT

9  Asthma 0.01620397 trIM9mol/LNOIM9mol/LNO RAT, trlQ510J0IQ510J0 RAT, tr[MORA79I
MORA79 RAT

10 Intestinal imol/Lune network for IgA production  0.01620397 trM9mol/LNOIM9mol/LNO RAT, trlQ510J0IQ510J0 RAT, trIMORA79I
MORA79 RAT

11 Graft-versus—host disease 0.02240244 trlQ3B8ROIQ3BSR6 RAT, trlQ9QYPIIQ9QYP9 RAT

12 Proximaltubule bicarbonate reclamation 0.02434578 splPO6687IATIA3 RAT,splP141411CAH3 RAT,splPO6686IAT1A2
RAT, tlH6X2S9IH6X2S9 RATRT

13 Malaria 0.02895900 trlQ3T9401Q3T940 RAT,trlQ639101Q63910 RAT,splQ079691CD36
RAT

14 ECM-receptor interaction 0.03118832 tr[FILZX9 IF1LZX9 RAT,trID4A051 ID4A051 RAT,sp [P04937 -2 |
FINC RAT,tr|IF1ILPF2IF1LPF2 RAT,splP024541CO1A1 RAT, spl
Q07969ICD36 RAT

15 Hematopoietic cell lineage 0.03490329 trIM9mol/LNOIM9mol/LNO RAT, trlQ510J0IQ510J0 RAT, trIMORA79I
MORA79 RAT,splQ07969ICD36 RAT

16  Antigen processing and presentation 0.03490329 trlQ4V8NOIQ4VENO RAT,trlQ3B8R6IQ3BSROG RAT, trlQ9QYPI|
Q9QYP9 RAT,trlAOA023IM54IA0A023IM54 RAT

17 Ether lipid metabolism 0.03578091 trlG3VIW1IG3V7W1 RAT,splO035264/PA1B2 RAT

18 Epstein—Barr virus infection 0.04690502 tr IM9mol/LNO IM9mol/LNO RAT,tr IG3V913 IG3V913 RAT, trl
Q3B8R61Q3B8R6 RAT,tr1Q510J0 1Q510J0  RAT,sp IP61983 11433G
RAT,tr 1Q9QYP9 1Q9QYP9 RAT,tr IMORAK2 IMORAK2 RAT, trl
MORA79IMORA79 RAT,uwrlQ5U2S7IQ5U2S7 RAT

19 African trypanosomiasis 0.0477381 trIM9mol/LNOIM9mol/LNO RAT, trlQ639101Q63910 RAT, trlQ510JOI
Q5I0J0 RAT, tIMORA79IMORA79 RAT

20 Cell adhesion molecules (CAMs) 0.0477381 tr [FILZX9 IF1LZX9 RAT,tr 1037940 1Q3T940 RAT, trlQ3B8R6 |
Q3B8R6 RAT, rlQ9QYPIIQIQYP9 RAT

21  Fe epsilon RI signaling pathway 0.04971352  splP31232ITAGL RAT, trIM9mol/LNOIM9mol/LNO RAT, trlQ5I0J0I

Q5I0J0 RAT,tr IMORAK2 IMORAK2 RAT,
RAT

tr IMORA79 IMORA79
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B R e LR R B A 2 A J5E Y 2 1 B 5 609

% 2 B Pathway EERER

D SISO EAR PN [EAE)
1 trlQ9QYPIIQ9QYP9 RAT FEALHEEL S 28771
2 spl035264IPA1B2 RAT IR A PR 2 Tt 7K i i 1721
3 trIMORAK2IMORAK2 RAT A 2253 BRI 1.5211
4 rlG3V913IG3V913 RAT PR 5 27kDa & 1.476 1
5 trIM9mol/LNOIM9mol/LNO RAT Ighg3 14121
6 splP6198311433G RAT 14-3-3y A 1303 1
7 splP14480IFIBB RAT LT 1 5 1.287 1
8 rlQ5U2871Q5U287 RAT 1k 265 1.283 1
9 splP02680-2IFIBG RAT LR e TR R y b 12211
10 spIB2GVS4INCEH1 RAT e JIEL I 15 R K 1.208 1
11 trlG3VIW1IG3VIW1 RAT I PAF £ L5455 i 1.206 1
12 splP04937-2IFINC RAT FEEN 1.201 1
13 rlQ5SM7T51Q5M7T5 RAT 22 R 1l 0.824 |
14 rlQ3T9401Q3T940 RAT HIEEH H 0.82 ]
15 trlQ3BSR6IQ3B8R6 RAT B o2 WA 0.819 ]
16 splQ68FU7ICOQ6 RAT ZHE9 0.809 |
17 rlG3V8791G3V879 RAT 27 0.8
18 rlQ80ZA3IQ80ZA3 RAT a2-AP 0.793 |
19 rlQ5PQU1IQ5PQU1 RAT N 0.783 |
20 splQ64268IHEP2 RAT % 2 0.76 |
21 trlF1LUSTIF1LUST RAT KAEH 0.76 |
22 splPO6687IATIA3 RAT AR ATP % % il 0.749 |
23 splP02454ICO1AT RAT I8 JEL 2 1 0.746 |
24 trlF1LPF2IF1LPF2 RAT HEREA 0.736 |
25 splP32755IHPPD RAT4 X R T TR 7R L AL il 0.725 ]
26 trlH6X2S9IH6X2S9 RATRT C R 11 0715
27 twlF1ILZX9IF11.ZX9 RAT AR 0.703 |
28 spID3ZTEOIFA12 RAT SE i A 7 XI 0.707 |
29 trlQ6IRS6IQ6IRS6 RAT HERTR 0.693 |
30 trlID4A051/D4A051 RAT BER AT 0.6711
31 splP14141ICAH3 RAT Tl 2 T il 0.604 |
32 splQ07969ICD36 RAT CD36 0.442 |
33 trlQ510J0IQ510J0 RAT e BRI T E G y 2K 0441
34 splP31232ITAGL RAT L& 48| 0.429 |
35 Q639101063910 RAT I £ 4 1ot 0.115 ]

e TR, LIUER T,

AL H 38 i Pathway & % 73 Hrifi ik il . SHR 5 WKY
s EMNESEAAR 1 TEHALMEELZEY .
2 MM/ NR G AR & K i 3 A 22 43 F R AR T
fiti 4 #AK5E 27 kDa 5 .5 Ighg3.6 14-3-3y &
F1.7 2R 4e 8 )5 8 2R A 2659 41 4E 5 1A y
HE 10 HdE IR R EE R K AR B 11 9 I PAF O R
fitf 12475 EH., THRNERENAR 13 24 RE
FIRE 14 258 A H 15 754 o2 BE M 16 Z 1
9.17 IZ B 7.1802-AP 19 KR 20 IF & 2.21 &
HIE 22 FHET ATP 55 R R 23 IR A 24 R
125 X #2052 T A R LR AL L 26C N B 1

27 B 45 R 28 EEaf 7 X .29 KR 30 A &R
o7 31 Bk B2 BT A . 32CD36 .33 Ho sk E A EEE v £
JIK 34 H B 135 MLET 8 Fl—a,
4.1 FiMEARE X

FEH LA S Y (MHC) Y Y RE 2 L H
PR PR KOS TR AN, 5 T 4%k
T BT 40 B 52 1 45 4 SEE N Bt B R MHC 43 7 Y
MCEE U e i | SR ARRE S L SE I e
MHC 43R 3K LA, AT 25 A A M IR 0300 i k4%
PERP RAE RN AT T e I 22O = BB 4
BT B IR
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I /N 35 Ak TR 2 T K i il (PAF-AH) HL 7 7K
fiff 1L /NS I A PR FRE DG B AR e BT =2 2R T 1 AR
o M/ AL (PAF) REAR A 1M /I i A e ks
AR AR, fRA P A0 B il 2 AR A b 2E
8l 2 500 R & R A AR T I 3R T Y B TR
b s V5 F T 35 3 C(PKC) | A6 A8 DU 75 iR K i iR JUL
P 10 AT 5 AR AR D 1) 0 i 5 0 2 e SR AE IR 1 1 7
A T A R B0 TIMP-1, oA fil & i K 46
iE AR FIY, PAF TEA= WK N TEWS Il PAF R
fiti .5 PAF £ WkK figt B (LPCAT)/E T F L sh 9 5K
TEAE 40 HE 37 20 0 38 st A= B, i i AR e e A Q3 T B
PAF A 1CI 25 3% & th PAF 2Bk K fire /K fife . 1 1L
PAF Z W55 % T H AT ¥ PAF /KMt Bt , & B PAF
FR R R AT D0 3k A 79 A il 7K ST 8 8 /)
B A R AR R AL T3 AR

22 ZAVEIHALER I3 (MKK3) 2 p38 MAPK (1)1
TS 7, RENS AR IS p38MAPK, p38 MAPK(
S BR T S5 5 SRR AR S p38MAPK i =
5 MR T A0 R DR A A R AR A S AR )
FREILEZER, POl 2 M fE B A8 28
RIS I B N S O o S LR VN N1 R A i
HapE R AR, R B DR 2 RS R A O L
20 ML AT R P45 5 2 e v th e 31 o A VY,

PR 5E 1 27 2/ S 8 50 e BLAR
FEMER BT, LK 13 e | 2 A5 2O JUL A8 A R e
MAREEVE R, A 2= I RIESE T IX —pi . 7RIz 3
5 10 AR B O DILAE JE AR b HSEFL AT ERAK v 2
141 Hsp27 1 Hsp70 (A0 W A, B A 2
RS0 4 S 1 R Ak Hsp27 HA A T/ R
O JUURE JEE A9 VE L ERKs B 3075 7T g J e op i i 22
G338 B

IeG HHEHE CH3 TIREIX , HA 45 5 44 i
EH . TgG A& )@ Tk, R & Rt I R 3G, &
oo ILAn i

14-3-3 2N EALE, #85 Raf-1,PKC,
20 oy 4 JE B 1 25 [RJE AR 1 C(Cde25C) , Ras
fiiE #1041 IR 7 (KSR) , Ber, Ca?/CaM i fiff , Bad 11 5 i
EAZREZMESEALSS, W 14-3-3 FEA
TEfF S B rp R R EAE ], LA bk e
0 URE JEE 1 3k R v % 4 4 B B2 1 PR

£ 4 2 A i (fibrinogen , Fg ) 7£ 43 T 4544 1 40 5%
& ZKEE Aa BB Ay, il AR AR o
(FGA) £ 4 A i B(FGB) M4k F I y(FGG)

SRR ST R T SR 3T R AR 5T 2 W 4T A A DR
B (1A WU Fg A B BB A B8 BRI A &
B, E A P 7 b B 40 R BT 4 20 B 2 5 0, I S5 AT
AeFhEE T )2 REE O 0 W 5R 55 P )AL R 4 i
HNEETT, I o 4 e 1R &G R 5 -1 4 9 P38 \(ERK
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