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A su i Je i ik Raf-MEK-ERK il B4 EV Jpi i A71 REp 4l
A2 T A4 e 4 1 (X S B F o8

EET, B, A
(L AEAS T O BRBEZGIRE, RIETLAEAS 1540005 2. HEARTT RGBT TAHEAKT 154000)

# E: BR ARLEEERNVEM) b ma AT A (EV-AT]) 94k 54 4E R AT fedudl . 773k “AEV-AT1 %3
Foe ARG LIL P S (RMS) 28 I, % CCL-136 A A 3+ %, 40 B3t 20K ) & -8(CCK-8) ik 4] 25 4 dm oAbk 5 B 4m L% K 20 2
(CPE) #7 %) 5 33 4% VEM %I EV-A71 2 % )& CCL-136 4n JeL 69 4% 47 V£ A ; 5% BF 52 % € 8 PCR(qQRT-PCR) #:i) 3% 7 L3 P 49
S BT At e P g A AR B LA SR KT 254 VR A B A 5235 AT VEM & EV-AT71 5% B #1649 % vé 5 B & S ER i (Western
blot) 4]y & 20 F /K - Ao Raf & & i3 8 (Raf)/ 22 3L R0 & & B B (MEK)/ 48 B 912 598 % %8 (ERK) 18 5548 % & &
R EER 50w mol/L VEM Ae 448 % (REM) A8, 11.11 ~ 100 w mol/L VEM #= REM 4t 32 j& CCL-136 20 it 75 & F3%
Medk, 2 5% B A %t 5 & L(F=62.874. 94.632, ¥ P<0.001), 0.05~ 100umol/L VEM #= REM #: #2 5 EV-A71 # 3 #) CCL-
136 2m ffL CPE 7 i 4 ) Fi2 ¥ 7F &, £ 7% B A %3t 52 & L(F=62.874 . 94.632, 3 P<0.001) . 5 2 BB 448}k, 0.05 ~ 100umol/L
VEM 4 #2 )5 EV-AT71 & 3 CCL-136 48 JtL 49 9% 75 3, 3 3% 7 K (F=473.847, P<0.001).5 EV71 2848t , R & 3 —1 ~ 4h i,
EV71+VEM #8330 % bk & b o 408 JE K, £ 5 B %3t 3 & 3L (1=4.698 ~ 42.114, 34 P<0.05); J& 7 & ¢ —1 ~ 8h i,
EV71+VEM 48 & % i o I P 9% & mRNA KT B R 7% % 6 (VP)2/VPO YA 3 AKX, £ 7+ A %3t 3 & L (rna=45.098
101451, typyyp=6.839.23.552, 35 P<0.01)  &-240-FF12. 4.6 42 8h /5, 5 EV71 A48k, EV71+VEM £ 29 i w*mmup) MEK
Fap-ERK K FH 3, 2 F BAH %it 3 F L(tpym=11.455~ 19.305, tp5e=5.196 ~25.497, 3 P<0.05) . 451 VEM 7T 4

# 7% Raf/MEK/ERK i@ %%, 474) EV-AT71 J& 445 B 40 5 ) fe 2K, R pm a0 5

KRR 2R ; BB EE A2 71 Y Raf 8 P10 / 22 24500 B (1 PR e / 240 M SMs -5 R s s 2
RS
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Experimental Study on the Inhibitory Effect of Vemurafenib on EV Virus A71

Genome Replication and Assembly through the Raf-MEK-ERK Pathway
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Abstract: Objective To investigate the inhibitory effect of vemurafenib (VEM) on Enterovirus group A type 71 (EV-A71)
in vitro and its possible mechanism. Methods EV-A71 virus and human rhabdomyosarcoma (RMS) cell line CCL-136 were
used as the research objects, and drug cytotoxicity was detected by cell counting kit-8 method. The protective effect of VEM
on CCL-136 cells after EV-A71 infection was evaluated by the cytopathic effect (CPE) inhibition assay. The viral load in the
culture supernatant and the viral genome replication levels in the cells were detected by real-time quantitative PCR (RT-qP-
CR). Time-course experiments analyzed the effect of VEM on the replication cycle of EV-A71 was analyzed by drug action
time experiment. Western blot was used to detect the level of virus assembly and the expression of Raf protein kinase (Raf) /
mitogen-activated protein kinase kinase (MEK) / extracellular signal-regulated kinase (ERK) pathway-related proteins. Re-
sults Compared with 0 . mol/L VEM and remdesivir (REM), the survival rate of CCL-136 cells progressively decreased after
treatment with 11.11 ~ 100 p mol/L VEM and REM, and the differences were statistically significant (F= 62.874., 94.632, all
P <0.001). After treatment with 0.05 ~ 100 p mol/L VEM and REM, the inhibition rate of EV-A71- induced CPE formation in
CCL-136 cells gradually increased, and the differences were statistically significant (/= 62.874. 94.632, all P < 0.001). Com-
pared with the control group, the viral load of EV-A71-infected CCL-136 cells gradually decreased after treatment with 0.05
~ 100 pmol/L VEM (F = 473.847, P < 0.001). Compared with the EV71 group, viral titers in the supernatant of the EV71 +
VEM group decreased at —1 ~ 4 h post-infectio and the differences were stacistically significant(=4.698 ~ 42.114, all P<0.05),
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respectively. The levels of viral mRNA and the capsid protein (VP) 2 / VPO ratio in the supernatant and cytoplasm of the EV71 +

VEM group were significantly decreased at —1 ~ 8h after virus infection and the differences were statistically significant (.
Na=45.098 ~ 101.451,1ypovpo=06.839, 23.552, all P < 0.01). At 2, 4, 6 and 8h post-intervention in all groups, the levels of phosphor-
ylated (p) -MEK and p-ERK in the EV71 + VEM group were significantly higher than those in the EV71 group and the differenc-
es were statistically significant (¢,px=11.455 ~ 19.305, #,z=5.196 ~ 25.497, all P < 0.05). Conclusions VEM may inhibit the
replication and assembly of EV-A71 virus genome by activating the Raf / MEK / ERK pathway and exert antiviral activity.

Keywords: Vemurafenib; Enterovirus group A type 71; raf protein kinase / mitogen-activated protein kinase kinase/

extracellular signal-regulated kinase; replication; assembly

7 18 9% B A 2H 71 B (Enterovirus group A type 71,
EV-A71) B g% B T & [ %5 (hand-feet-mouth disease,
HFMD) 1 3= 2895 B, 1A i 48 . il A5 4 N K Jo
RIELEGIEE PG R A& R RIE, ©
B A B4l LA 7™ o AL R R A
W, BV BB A BIOREL Y . EV-ATLE T/
RNA(microRNA, miRNA) % 7 B 7 18 5% 75 )& , &
21 DNA 41322 @ w2 il A T 15, Rk
PR B 259 B SRR o P R SRR R, 1 AR PN
VA 5 380 5 R A S VAT, 0 S e 7 SN
IEHEREE A HI P, Raf 8 A4 Raf protein kinase,
Raf)/ 22 24 5 0% 8 1 P B4 B (mitogen-activated
protein kinase kinase, MAPKK , MEK)/ 41l Jis 4} {5 5
W15 P4 (extracellular signal-regulated kinase, ERK)
i PR — R 22 24 R T AL R B (mitogen-activated
protein kinase, MAPK) It 2 — , 7E il 14 5 | 431k
FT 0 IR v & 3 F R P 9 & R, il
ERK/MAPK i #2553 00 i 75 A% W A% 2 1 i v
FEANREAZ R, T RE M R A i W, R 2 A B
I B S 2 256 BT 7 o AR T 245 T R 1) TR X R
JEE R A, 2459 o S A PR H L R 2 4 RN 24 4R
Bl 1R AR B, RRBEARAC M FES (] -3
INZG P R, Ok 1 2 b N T s o 7 Bk g
HIVEAEIRTT ik 4 55 JE (Vemurafenib, VEM) J&
—FhE N TG PR AR ] Raf I 57) , ol e
TG Ak Y Raf B , DA 17T BELT T 3% Raf/MEK/ERK {55
S S W AN A S BT IR R T AR
1M, VEM 2 7% A] LA i 14 #4 Raf/MEK/ERK 5 # 4
FETEV-ATUR A T 2R nT AL 8O, ARBT5E LAt
9 7% 245 W) Fi 135 75 =5 (Remdesivir, REM) i BH: X} BE
WLEE VEM 7E SRt EV-AT71 95 25 B0 il VE FH A0 al fig
Bt
1 MREFE
1.1 #FRs% EV-ATUREE T EHEMY 104-9-SAR-
97(rh EIR A B IO B 2= 5 i [ S0 2 7 JR%E )
N S0 UL A8 40 i 2R CCL-136( H [ il 750 3% 5y 44
0 ) o
1.2 A% 53X A VEM M I £ P 45 REM(E [
MedChemExpress v 7]); 2 ifd £ AR 12t 5 & -8(cell

counting kit-8, CCK-8) £ Il i2{ 1] & (Ib 57 & 3 5 4t
B A B2 715 W R fk(Phosphorylathd, p)-MEK1/
MEK2(Ser217 ., Ser221) F it {4 p-ERK1/ERK2
(Thr185 . Tyr187) £ i FEHT & CFX96 9t i 2 PCR
I (SEE Invitrogen A )y - & H 1 (+y ~tubulin) 41T
1A (£ [ Sigma 23 7)) ; iMark680 £ B RE M F7 1Y (35 [
Bio-Rad /A ), Promega £ U g 52 M A (Ib 5035 1% 22
MAEYBARARAF).,

13 Fik

1.3.1 ZH8s 3% . 95 CCL-136 M) , 380 T3 10ml/
dUIR 4= L34 AT 100U/ml 8% 85 K / 75 %5 2 1)) Dulbecco P
K Eagle(Dulbecco’s modified eagle’s medium, DMEM)
ARG TR, BT 37°C, Sml/dl CO, 4G F=4 b
BE R FR AN A K ZEXTRCE KR A T 5 22505
1.3.2 CCK-8 il 25 ¥y i i 25 1k - ¥ VEM Fll REM %
i T — B £ 7 B0 (dimethyl sulfoxide, DMSO) 1,
£ 100 p. mol/L JFL I o 5 X 0 A K i CCL-136 4l g
(3 x 10* 44l / FL) $EFh 5] 96 FLAR H , R4 dl &
ik 80% ~ 90%if, 43 HIMIA 0, 0.05,0.14,0.41,1.23,
3.70. 11.11. 33.33 #1100 o mol/L ) VEM & REM,
72h J5 fin A CCK-8 iR 7 (10 w 1/4L), 37°C F 9% & 2h,
I FH AR SRG M 450nm I8 4 Ab 4% F LI G B (A4) {8, 4N
1.3.3 400528 %40 (cytopathic effect, CPE) 114 5
IS PEAL 25 W 4 EV-AT1E YL 5 CCL-136 41 ifd (1) £ 4
YEH . 22 SCHR (7] 07 B X8 E KR CCL-136
A (3 x 10° 4/ FL) R0 5] 96 FLA T, AR A6
FiB&f) VEM ATREM(0, 0.05.0.14, 0.41,1.23,3.70,
11.11.33.33 1100 wmol/L) J& , FF-INA EV-A71 J) 85 ,
I B YL 52 B (multiplicity of infection, MOI) 4 0.01
37°CHFH 48h 5, B FLINA 50 p 1 Promega 4 ffd i i
2GRS G WA T H Promega 22 DI BE 2
A Ak 27 & 6455 . CPEJE UM il 28 (%) =(RE i
FL — R X BRFL)/ (25 X REFL — 5 B e X 1R
FL) x 100%.

1.3.4 20} 986 5E i PCR(QRT-PCR) #8555 -5 7k
Hhl B 2 B R A0 e R S AL K L 133
771 VEM A EV-A71 40 CCL-136 40 )5 , W 3%
I LI WM AN BT 43 M o AR 6 7 ) 1A EH , f
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RNeasy Mini Kit {7 GH#2HU%EE RNA, {#H One Step
TB Green®PrimeScript™ RT-PCR Kit IT f 17 qRT-PCR
SHT, BIIFS) . EV-AT1: F: 5°-GCCCCTGAATGCG-
GCTAAT-3’, R: 5°-ATTGTCACCATAAGCAGCCA-3’;
GAPDH: F:5°-GCCTCTTGTCTCTTAGATTTG-
GTC-3’, R : 5°-TAGCACTCACCATGTAGTTGAG-
GT-3’, L GAPDH 2 I8, FH 274 300 M 2 2k i
FAXTIKAFE , A Ct=Ct g3 —Cl py o0

1.3.5 254 0E FH s (]2 72 4 B SE 56 3 B VEM X EV-
A71 5 R B R0 . VEM ¥ 0B [a] 0 22 422 BE SE R
SCHER R T 2 AT O (T B b, 7E YL EV-AT LR
— R, B CCL-136 4l il B2 Fp T 24 LA (2 x 10° 4~/ 4L)
RS AN RIRHE] 5. (= 1.0, 2 4. 6 F1 8h) 43 A A
VEM(20 pmol/L) 5% & RD 4il il 1h, #X J5 Jin A EV-
ATUIR 7, S 2 B0 1,78 10h B a] J iR 75 5% 1
T AR, I QRT-PCR il iE R B L N 4l #2051
1.3.6 75 M 2 BNk (Western blot) R 25 4H 5 7K -
FIRaf/MEK/ERK 3 FEAHOC R 1318 A T 0 8
ALK, M T175Be)fiH CCL-136 40 Y Al 5 1 0
90% ~ 100% I}, JE& YL EV-A71, MOI & 0.01 5 1., W fff
1h )&, TER IR I VEM., 24 50% DA T A0 48 it 1
41 it 9 78 %% (cytopathic effect, CPE) B, Y 3R £
FEW ARTH B0 (4 000 x g, Smin) EFR AU 5, 4
Y FEE o 20g/d1 EEME S R ES TR 2500 (175 000 x g,
1.5h), 7E 1 x TNE & #h¥ [10mmol/L =¥ Fi L 2 KL F
%5t (Tris), 100mmol/L S k4 (NaCD) Fl Immol/L £ %
P42 R (EDTA), pH7.4] ik, S5 4 7 Western blot

IR FERE 1 VPO, VP2 Il VP ik

A T 3BT Raf/MEK/ERK 18 305 1 5, 75 MOI
FSHME LT, AR R EV-AT1 8UR YL EV-ATL
CCL-136 4 Jits [A] i} VEM(20pumol/L) 5 DMSO 4k
B 1h 2R J5 1 5¢ 4 DMEM 75 Ve 40 g — vk, FE4h 78 )6
1MiL7% DMEM . 7£ 8% J5 B AN [ B[R] 400,25 ,0.5 . 1.2,
4., 6N 8h) SR AL, - U8 2 1 IR 1 Pl 0 o)
TV 1A 30 55 G 2 U I 2 1 YA v 4 3 e e
FRETL 12 74 2R TR 945 T P B2 e P UK (SDS-PAGE) 43+ 5 4
Pl S AR L, TR AL 3 SR e 9B s TS 1
fd JH p-MEK 1/MEK2(Ser217 . Ser221) B 5 F 4t (Al
p-ERK1/ERK2(Thr185 ., Tyr187) £ Filsdiik 4°CliE &
MR K H, 5 ZHE The il e Rk 2% & 6k
I 22 e G 2R 1 B3 . Ay ~tubulin AR N 2574 1]
Image JAE53HT H R EE 11 55l IR AR
1.4 %itEob KHISPSS 26.0 481454 4b 3
B, AT ROR DR = ArifE2E R +5) KR
ZH ] LR T ST FEA e K56, 2220 1] LR FH AL A
RN 25301, P<0.05 K225 BAGI L.
2 #R
2.1 VEM. REM % CCL-136 8 oo 5 & o4 %vm W
#$1.50wmol/L VEM FIREMAH I, 11.11 ~ 100 . mol/
L VEM 1 REM 4b B 5 CCL-136 4 g 77 1 %% 32 ¥t [
%, 25 B8 5112253 Ltyp=4.314, 15973, 20.030;
taen=7.502., 21.234, 27.568, 14 P<0.001); 50% 41 il #f
P ¥ FE(50% cytotoxic concentration, CC50) A 27.71 +
2.38umol/L #122.51 + 1.92umol/L.

x1 VEM #1 REM Xf CCL-136 4RRafEEEMFMm (X +s, %, n=3)
e (pmol/L )
g7 Ffi P
0 0.05 0.14 041 123 3.70 1111 3333 100

VEM  97.36+11.32 100.34+12.31 102.57+12.11 109.73£13.13 104.35+£12.93 105.48+13.42 81.35+12.76 41.28+11.28 26.38+12.36 62.874 <0.001

REM 95.12+10.94 97.83+13.24 100.74£13.79 102.38+12.16 103.11+11.84 102.37+£12.88 73.38+13.11 29.36+11.64 14.23+12.21 94.632 <0.001

2.2 VEM. REM #F EV-A71 & # CCL-136 20 J&L /& TrE, Z2R BB G2 L (4 P<0.001); FHIx K

CPE st 89 % U3 2.5 0 mol/L VEM HI
REM #H I, 0.05 ~ 100umol/L VEM HI REM &b B 5
EV-A71% S #) CCL-136 41l fifl CPE J& i 311 ] 3 328 ¥

B30 (half-maximal effective concentration, EC50)
435 4 0.34 + 0.01umol/L , 0.55 + 0.39umol/L, % £
PFE % (selectivity index, SI) 437324 52.1,35.3,

x®2 VEM. REM 3 EV-A71 Bt CCL-136 RIS CPE FE R %I %

W (umol/L)
2 Ffi Pl
0 0.05 0.14 041 1.23 3.70 11.11 33.33 100

g%m (x+s, %, n=3)

VEM  135+032 8.24£121 13274233 21.39+2.78 32.37+829 63384823 8237+9.46 87.38£3.21 98.37+4.57 372374  <0.001

REM 1.17+027 8.16£1.05 12.67£1.53 14.23+£2.46 1633+2.31 41.38+3.49 72.36+8.13  86.29+3.48 97.27+439  362.937 <0.001

2.3 VEM T EV-AT71 £ 3 CCL-136 28 )G Ji 2 . & 49 5 Oumol/L VEM Al L, 0.05 ~ 100umol/L VEM

¥
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b B J5 BV-AT71 8% Y CCL-136 41 Jifd (1) 95 75 2% 1k 74 W7
FAA5(4.35x10°£2.25%10°, 8.87x10°+1.46x10° . 6.73x10*+
3.32x10°, 8.56x10"1.33x10%, 1.13x10°+1.02x10°,
1.42x10°+1.04x10°, 5.43x10%1.13x10, 4.87x10’+0.76x10
vs 7.45x10°+1.46x10° copies/ml), 2= 5 H A7 G 124 75 L
(F=473.847, P<0.001).,

24 VEMSTEV-ATI A HRFe%m WLEK3YH
EV714L Mt 7 7 B4 —1 ~ 4h B}, EV71+VEM 41

x3

LI W TR R B RS, 2R BEASI R
S(=4.698 . 42.114 . 22.198 . 29.480, ¥] P<0.01) , 7E)&&
YeJi5 6. 8h, EV7I+VEM 4535 IS H s TEii
HSEVIIA L 2R LG 2F 2 X (=2.247 | 2.255,
¥IP>0.05. 5EV7I AR, fEEE YL —1 ~ 8h i,
EV71+VEM 41} Jii H 5 5 mRNA ZKERFAIC, 225 H
Gt 2% 52 L (=69.180 ., 101.451, 50.356., 50.614 .
91.169 . 45.098, ¥ P<0.001).,

VEM 355 L iEF &R %wE mRNA KFH=E (X+s5, n=3)

EV-AT1 AR ] (h)

% F P
-1 0 2 4 6 8

R EVT71 41 156x 1072554 x10° 8.75x10°£325x10° 9.03x10°£3.11x10° 9.53x10°£253x10° 8.13x10°£223x10° 8.87x10°:1.95x10° 68.364 < 0.001
=R e . .
AL EVII4VEM 4] 574x10°+1.24x10° 821x10°+2.68x10° 4.53x10°1.63x10° 448x10°£155x10° 853x10°£2.13x 10" 852x10°+1.85x10° 62.173 < 0.001

pee EVTLY] 1521.36 +35.76 1 873.64 £29.37 1829.47 +57.48 234145+74.38 2137.46 +36.67 19453946738 73.287 < 0.001
B
mRNA pyv714vEM 4 53.46+8.48 11447628 14328 +7.74 15738 £7.34 169.52+7.29 17835+ 8.1 67.878 < 0.001
2.5 VEMXTEV-ATl9% & 4 ¥ 69 %m0 5 A v WA KA T2 4. 68T, SEVTIAALL,

0.01 11 MOI ) EV-A71 %5 £ 4b #E CCL-136 4l Jfl, 55
EV71 4148, EV71+VEM 4 VP2/VPO [ {f B i B A
(0.49 £0.13 vs 1.04 £ 0.05. 0.17 £ 0.06 vs 1.03 = 0.02),
ERHA G5 L (=6.839 ., 23.552, ] P<0.01).,

2.6 VEM f Raf-MEK-ERK ifi %48 3% & & &3k 09 %

x4

EV71+VEM 41 48 Jffd b p-MEK . P-ERK /K F-TH 75, 2
SHEASAE X (# P<0.05)  MAET110.25. 0.5 1
1hi, B [E] p-MEK | p-ERK K- A, 22573 4011
(P >0.05)

VEM 3t Raf-MEK-ERK iBEHEXERARIEMNZME (Xx+5, n=3)

ﬁﬁhﬁjﬁ p-MEK r " pi p-ERK " ol
EV71 40 EV71+VEM 4 EV71 4 EV71+VEM 4
0.25 3.14+0.34 3.18£0.29 0.155 0.884 0.95+0.11 0.90+0.12 0.532 0.623
0.5 2.86+044 3.02+0.37 0.482 0.655 0.92 £0.09 0.96+0.13 0.438 0.684
1 2.54+0.23 238 £0.27 0.781 0.478 1.21£0.22 1.18 £0.24 0.160 0.881
2 0.87+0.12 3.95+045 11.455 <0.001 0.95+0.08 1.46+0.15 5.196 0.007
4 0.89 +0.09 423+0.42 13.468 <0.001 1.07£0.17 2.75+024 0.894 0.001
6 0.76 £ 0.05 437+0.32 19.305 <0.001 0.89+£0.14 244+021 10.637 <0.001
8 0.79 +£0.07 4.12+0.35 16.159 <0.001 0.67 £0.05 342+0.18 25.497 <0.001
3 itig PR R B EE 7E A 549 il Calu-3 41 i b it 52 141, Jffig

EV-A71 585425 T 2 e Y 35 20 LA, H
g ot 2 ] O™ A 2 R G R e E AT
SR, Jo 1 0 B SR O 57 25 9 1 e = R 4 o 551
T O PRI R AE 5 N B3 S4B ) SR W SR X BT EV-
ATURTEE . VEMAE N —F BRaf " 3L K 225 71 ,
F 2011 -4 38 B S 25 A8 B R A T I RS A
I 1 B P AN T ) o ) v B 2R AT AR
B, BR T A RPN DI RE, VEM A RE 5k 35 2% i

TP NI AT EEAE AS49 21t v () SRR YL s T AR
SR R A PTREERE S U AH B AT E A i e
T VEM X} EV-A7 1 EE A AT IR I LAAJALA
AU B, VEM 1] 38 1o 52 0 41 et e A T AL -4-
PR T B ] Stk A Ve 7 18 e 2L . $27/8 VEM
X} i 18 96 75 T REELAG B B PIRIAE R, B, A
5 VEM 551 2 SN — i A L EV-AT1 259
SEUL I, VEM RELE ARSI 550t oM 1 b A 254 o)
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EV-A71 1M RR Rk, ECS0 74N EE /RYL RN, H:
PURTETEPE 515 28 R G M EI ) REM AR, 5
HXFEV-AT1 " H 2 IR 255 AE SR 9 B 2 AR
HoAth RNA 2 HA Ml 76 v U A 2, VEM
1A 35 PF 1 45 £ (52.1) 2 5 F REM(35.5), iX £ B
VEM A A GERL A EV-AT1 YL i F B e 254 .

HE A0 X 95 B 1 R O A — 25, EV-
A71JET miRNA R FE R B B 8, T RSS9
B, HPAREIE A RNA LR 24198 i VPO ~ VP4 4 R
KT E N, BV-AT71HEATE 40 R R
BONTEMT, AT IR, SRR Tl AR E A TS
FAMG, ZAEKE AR B A 2 R 8
I 2 RNA J PR 41 Bl 21 40 i S5 v, iX SR EV-AT 1R
A MU G e A R T i 5 DR AL 2 o A s &
ATEREEE SRS R A 2s b, A s —A 1T
B VR B 5 D A1 18 1R 437 RNA &%, &2 il
SERE AR R T BESE R 240 RNAM IEYE BoR | 7E EV-
AT A A R 5 1, R B 45 A A SE  H VPO ., VP
FIVP3 42 5 = SRR R R, SR G40 R R AA,
Je sh AR BT 21 23 U0 B IS VPO 24k VP2
FVPA, 33 A B 5E 4 s b ) G AL g 1)
I, A THF5E VEM J& 5 2520 EV-AT71 Y413, 8
150 M7 T 78 VEM ¥R B2 AN 58 4 30 il 27 2 1 ) 1% Bl
YL VP2 AN T VPO I8, & B VEMIG)T S
VP2 D, X R W HE A AR ARG . VPO
B D T RE R o 1 2L 4 RNA B A KA 5
BRI, VEM 51 )9 2 32 K 4 8 i 32 45 1T g
2 VPO UK 3Z 252 0 1Y J5 K . EV-AT71 89—~ & il
JEV 130 7 6 ~ 8h N SE LMY, 244 B ] R i 56
KIR, Bt 45 25 [a] 4R , VEMOXT EV-A71 & 1Y
TR N, $7R VEM ZERR 2E0E A S EAUARG 2
il R R FRAE oo T #E— 2D BHIE VEM 18T B
TR, BT T 40HE A 7 RNA A BRI 3 5T
BHE TR R I ) o5, 20 B R 2k B 5 2591
IRINT R B B 7E 6h 5% 8h HAS il VEM, 346178 1
WARBE, If H i E BT 6 PR T N %
AR X L 2k LI VEM A B HE A 5 a2l 40
) B DO B AR 11 (AN M Gl 3R A ) 1D RE L AH I,
EATRES S S0 R UM & A ARk, B FE R R R P 4L
A2 A i, S 3o 2 2R R IR D

FH T8 B A0 L DRV K/ RN RS e D A 3, B
AT T T 50 4 i R - s AL ) ke A £ 10 ) 42 41
MAPK i #2458 il K f: 32 B 40 A= 12 5 R G P K
57 M 4%, Raf/MEK/ERK {5 5 7% 338 A - MAPK
WKz —, = Fh S AL A . Raf, MEK1/2 J2
4 s AME S T8 T IO 1R 2(ERK1/2)P) 7 4% il 41 it
AN, SRR T S0 R 5 8 ERK 2 005 ,
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