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[EE] a4 FERPmE (WNV) B AR ani SH-SYSY J5Xf p38 £ F b EH
HlE (MAPK ) BRI, LLSOZERTE WNV S K B 28 . 5Pk I 24 A DG 43 - R Ik 45 rh i 7
Fik  WNV 20EREE (5. 15, 30, 60 min) FUEYL (12, 24, 48, 60 h) SH-SYSY 4ilfd, F%E 1 IR ENZEE:
Kl p38 MAPK Az fk p38 MAPK #ik, F qRT-PCR :iill WNV EUL4AMI N C/EBP [RPEFE T ( CHOP) | I
N2 6 (IL-6)  IEALFE ST 60 (ATF6a) FIT-HRFNEEER 15 (ISG15) mRNA Fik/KF-rshS4810.
WNV 24t p38 MAPK siRNA %44 SH-SYSY 4fifffd, ]l qRT-PCR £l WNV RNA /KF-K CHOP. IL-6. ATF6a Fil
ISG15 mRNA K. £ -% SREEMAIMAHL, WNV EREF0EA p38 MAPK IBR LK FETHE . WNV &
Y SH-SYSY 4iiffd 12 h, 24 h BHEIE T p38 MAPK &%, TWi/EYL 48 h, 60 h BB ZAMH T p38 MAPK &4, WNV
YLt T CHOP, IL-6 1 ISG15 mRNA KAl T ATF6o mRNA £k, 5XJ M4 siRNA 564 (40 HE,
p38 MAPK siRNA #7441 JE A WNV RNA (P<<0.05) /KF-F1 ATF60 mRNA (P<<0.01) /KF-Fhi, i CHOP
mRNA JCEEAL (P<0.05) o £ WNV IERQFHHE T p38 MAPK #&4%, 12030 il g i R ITHHE WNV
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Regulation of p38 mitogen-activated protein kinase pathway by West Nile virus in human neuroblastoma cells
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[Abstract] Objective To explore the regulation of p38 mitogen-activated protein kinase (MAPK) pathway by West
Nile virus (WNV) in human neuroblastoma SH-SYS5Y cells and the contributions of p38 MAPK to WNV replication as well
as stress and inflammatory response related molecule expression. Methods Total and phosphorylated p38 MAPK levels were
analyzed in SH-SYS5Y cells incubated with WNV for short (5, 15, 30 and 60 min) and long (12, 24, 48 and 60 h) durations
by Western blotting. Dynamic changes of CCAAT/enhancer-binding protein homologous protein (CHOP), interleukin 6
(IL-6), activating transcription factor 6a (A7F6a) and interferon-stimulated gene 15 (ISG15) mRNA expression in WNV
infected cells were detected by qRT-PCR. In response to WNV infection, WNV RNA level and CHOP, IL-6, ATF6o. and
ISG15 mRNA levels were assessed in SH-SYSY cells transfected with p38 MAPK siRNA. Results Incubation with WNV
for short durations enhanced p38 MAPK phosphorylation compared to the untreated control. The p38 MAPK signaling
pathway was activated at 12 h and 24 h in WNV-infected SH-SYS5Y cells, but down-regulated at 48 h and 60 h. WNV infection
led to increased mRNA expression of CHOP, IL-6 and ISG15 and reduced ATF6a mRNA. In comparison with control siRNA
transfection, the levels of WNV RNA (P<<0.05) and A7F6a mRNA (P<<0.01) were increased and CHOP mRNA level was
decreased (P<<0.05) in WN V-infected SH-SYSY cells with the p38 MAPK siRNA transfection. Conclusion The p38 MAPK
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pathway is activated during early stage of WNYV infection and such activation may negatively regulate WNV replication.

WNV-induced stress response molecules CHOP and ATF6a and proinflammatory cytokine IL-6 production by SH-SYSY cells

are coupled with the regulation of p38 MAPK pathway.
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72 Bk ( West Nile virus, WNV ) 244
A B IESE RNA 8, J8 THUR AR R
ZE W AR EE RN R . EARIREE . BRI
BE . HAHN 2805 8 L Il SR 85, P02 M 20R
PR AR 2L Sy ISR T e 5 114 I i 22 1
B, WNV J& BRI LR 5 b R e 8 B
JEAARR . WNV L s R AL 58 1 B2 1 AT
WA R G E s, 15 R P e 2
Wige, FEPEAFRA N PRI 2 2R 50 e ok e v
PR PidaE , TR BT R A A O AR H )
B WNV, I HAE 2530 B0 T B LG J8 % i 4%
M, 2018 4F, M. A, BARMIER
Y45 FEAR AR R WNV RETE, WNV ERGEE N
SRR 0 = R, WNV il A S 1S
I BRI IEIMEAR MK AAE T AR, A 5
FHABEHESH IR WNV SR, AR
PSR T A S WNV 1 2 BB A
HHT, M ICRiE NG WNV BRSO 2251
FIRET

22 )55 AL B I ( mitogen-activated
protein kinase, MAPK ) ZI&] IZAA1E TiFLsh )
RN, S5EENRGZFIIREWNSE . k.
B T AR S, p38 MAPK J& MAPK k()
NG, U R 0 7 SR 8 A I 5 ) O
it WF5C R, $0iH p38 MAPK A Al i i3 % o
I R B MR LR N, IR BEAT R RH 1k g
TR RYAF L I SE N BRAIE WNV RS
AR AR SRR YR, AU
51% p38 MAPK &2 (5 5 4% S5 H B ML % V)
FAY . ARBFFEAER DT WNV L A Bl 25240 M 928 40
Jfl SH-SY5Y JEXF p38 MAPK 42 (IS M A% iR 4%
1E WNV il KRy n ik . RAERIEH T
FE P ER .

1 #MEFTE %

1.1 ## p38 MAPK. Wil2ik p38 MAPK
( phosphorylated p38 mitogen-activated protein
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kinase, p-p38 MAPK; Thr180/Tyr182) . B-actin
R TERETIA . XTIE siRNA | p38 MAPK siRNA
(£ Cell Signaling Technology A Fl )

BRAR o S AL Y bR 0 W E P IR EE T G
. ECL ke ROl
( 35[E Bio-Rad /A7) ) , DMEM §;3%3E | Opti-
MEM [ 5583 B4R (fetal bovine serum,

FBS) . EEHAM . £ VLM (ethylene
diamine tetraacetic acid, EDTA ) . Lipofectamine
2000, TRIzol X5 ( 3£ Invitrogen A H] ) ,

M-MLV S ¥4 5% . ANTP Mix, Eastep gPCR Master
Mix ([ Promega 24H] ) , BEHLGIH. WNV JE
4itysEH 5. C/EBP [ #EH ( CCAAT/enhancer-
binding protein homologous protein, CHOP ) . 1
PR FEIEA 15 (interferon-stimulated gene 15,

ISG15) . 4N % (interleukin, IL) -6, If
AL SR 7 (activating transcription factor, ATF )

6o, H M -3-BE R I = ( glyceraldehyde-3-
phosphate dehydrogenase, GAPDH ) 514%) (dtxi/s
BARRFERPH M ARAT ) o APHEEEA
RN SH-SYSY . B4/l Vero FI-G B'H 41 i
BHK-21 i ZEZEE Ry (59 _FEERY) BEE
2R A E B B E IR AT

1.2 w5 R4 K SH-SYSY 4l

Vero #iffl . BHK-21 #ififi % 10% FBS #J DMEM
GIREAE 37 'C L 5% CO, WA NI . MR
BEIRE] 90% LA BT, FI{ EDTA RYBAR AR AL,

10 3 MLLEIE ISR . WNV ZE Vero 4iiffd N3
G, WA . AR T —80 C UKAE" N
BRI E/E BHK-21 0 L FHPhBEZ e, [H,

WA TO BB 1 Vero ARG FR 3G 1 R A 2R A A
AOXF AR ( mock infection ) .

1.3 WNV &Fzmie ¥ SH-SYSY . Vero 4ififi4%
T 35 mm BEFRIL, HEFRdm . RN IR,

B WNV 7E 37 'C 4358 5. 15, 30, 60 min,

SR E R L 2 KL (multiplicity of infection, MOI )

2, W WNV R E SH-SYSY . Vero 4iIfig )

(immunoglobulin G, IgG)
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ZURPIREN . B SH-SYSY 44N T 35 mm 55
IR, Rigead s, WEEILNERSRIE, hn 2 MOI
WNV 2N, 37 C Wkt 1 h, WFmaER, Mk
TRERZZ M ( phosphate buffer saline, PBS) E¥%&
1K, A 10% FBS /i) DMEM 55355670 5185 7%
12, 24, 48, 60 h, WNV WM 1 h (Jggemfa)
0 h) JGIFIRTTI . SH-SYSY 4l %t 41 Vero
YRR TR LI IREE 1 h 5, I ACHT R SRS G

FiE FIRKRTE S . Vero LRI WNV B4 5%}
ML 1% 48 he

1.4 siRNA #3% ¥ SH-SYSY 4ifig4%fh T 12 4L
KRN, Fraii A % 2 50% BT iETT siRNA
Hye  ffH Lipofectamine 2000 %%t siRNA, H
Opti-MEM | ;72 5:H B p38 MAPK siRNA ., X}
M8 SiRNA ZAHEE A 100 nmol/L, #2187 Sy i
PHAE. #Y 72 h I, WCHE AN MO B AR RE R4
siRNA THACR ;s 1A, 4 PBS Ui 2 ik,
2 MOI WNV &4t 24 h J5 W AE4HHORE &, Rl
WNV TER K p38 MAPK F3kn 24 N A I Fn7E £
o FRIEAE

1.5 Eamepdan g WNV IS
WNV JERYYIALFT Vero A% 77 115 AR PR X B4
ML PBS vk 2 K, 2N H SRR B
2 TR AR R A - R TN BB I TR T S )
HE AU B MRAAE R L, 5% BRI
TEIREM 2h, F1: 1000 F Bl p38 MAPK .
p-p38 MAPK., B-actin 2 wifEHATE 4 C WEE L
o BEH] TBST ¥E 3 ¥k, 5 min/ik, fH1:2 000
i B A BAR o AL AR G 1 P 1eG EER IR
J¥¥E 2h, PR TBST ¥E¥ 3 K, S min/ik. FE L
A ECL k2RI, Ffk2e Rt sigA (Sl
GeneGnome A r] ) B AL, FIH Gene Tools 43
Mr i B i . HEREARNESENS
B-actin #—4bHH 5114 p38 MAPK. p-p38 MAPK
KRR

1.6 qRT-PCR #&l  7E#E AR S ICEE IR a] i,
WNV ERYL 0 F Vero 4R M3 75 15 A 34 fd %) 1R
YR PBS WE 2 ¥k, H TRIzol &40k
RNA, HZIiferiril (3EHE BioTek 2AF] ) il
RNA 2Rk e, (RS 9. M-MLV J24#%
SEBEA ANTP Mix U5kl cDNA, DL cDNA W
#2, i Eastep gPCR Master Mix, 7E Rotor-Gene

3000 PCR ¥ ( KA. Corbett AH] ) LPHEHAY
FEIH, FIA Rotor-Gene 6.1.81 #f4:, FJH AACt i
WEATAXT e &40, YL GAPDH hWNZ, HRAFE
s A 3 kU, WNV ARSI 5 51878 1E
] 5-GAG TCC AAG AAG TCA GAG GGT ACA-
3', X 5'-CCA CTC TTC ATG GTG ACA ATG
TTC C-3'; CHOP 5|¥)J¥%: 1EIM 5'-AGC TGG
AAC CTG AGG AGA GA-3', JZIi 5-TGG ATC
AGT CTG GAA AAG CA-3'; ISGIS5 5I¥)F%): 1F
] 5“GAC AAA TGC GAC GAA CCT CT-3', JZ[f]
5-CGG CCC TTG TTA TTC CTC A-3'; IL-6 5|¥)FF
5. 1E[A] 5-CAA TCT GGA TTC AAT GAG GAG
AC-3', JJfi] 5'-CTC TGG CTT GTT CCT CAC TAC
TC-3'; ATF6a 51%¥))¥%): 1EM 5-TTT TGT GAG
CGG GGA AAA GC-3', I 5-TGG TCC CCA
GAG AAA ATG GT-3'; GAPDH 5|¥)JE% . 1F[h]
5-TGG GCT ACA CTG AGC ACC AG-3', Jzlf] 5™
AAG TGG TCG TTG AGG GCA AT-3',

1.7 “%itsa2 HEL x£s Ran. kA
Student’s ¢ ¥ 5 M 5 RNA . f5 £4F mRNA
1 p38 MAPK 7K1 22 57 KK (a) 24 0.05,

2 # R

2.1 WNV B FH42 3 p38 MAPK B B2 AL fo i, 2
Pl AR AL A BEDIE T A R R, WNV
% 7F SH-SYSY 41fg 5. 15, 30, 60 min J#47% 1
p38 MAPK &%, RN p38 MAPK BifiR{L /K F-TF
&, HEEEREE 5 min BTAEN] BAZUE p38 MAPK
RUBERRIL (& 1A) o 1 Vero 4ifig, HXJHE4H
(0min) fHL, WNV I#F 5. 15, 30 min 53K
p38 MAPK # b /K VI, I HAWWEEREE 5 min
A B WA p38 MAPK #figfk (& 1B) . 4l
2A Fi7n, WNV Bt SH-SYSY 4iiffl 12 h. 24 h A}
BOE T p38 MAPK &A%, MMiE#L 48 h, 60 h i}l
PHRIIH T p38 MAPK &2, IEAh, WNV JEkjL
Vero 4ifitd 48 h, p38 MAPK Ri& 1k /K -t B fit [
ik (K 2B) . FiRGREN] WNV EGL R (24 h
DI ) 0% T SH-SYSY 4PN p38 MAPK i&4%.
2.2 WNV & p38 MAPK A& &y 2mhe M 5 %)
Wik WK 3A Fn, SOREE YL REAR A i e
XFHE siRNA fZIHEA L, p38 MAPK siRNA #4744
72 h J5 SH-SYS5Y 4N p38 MAPK HKikF#E(K
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(P<0.01) , M p38 MAPK siRNA L a] i
p38 MAPK ., [ WNV &2 24 h % SH-SYSY 4
M p38 MAPK 42 (&l 2A) , ik p38 MAPK
siRNA #4772 h J5 2L WNV JEYL L YL AN 24 he
qRT-PCR #5755 XFHE siRNA % YL i 4t i A
[t, p38 MAPK siRNA 54 L[ 41N WNV RNA 7K

Time #/min

0 5 15 30 60

M: (X 10%)

P-p38 MAPK | e ey J—

1.00 1.67 1.17 130 1.27

I o o> @ o -

P-actin —|us———— ——— O N

TR (168% vs 100%, P<<0.05) . [FHf, WNV
Xt p38 MAPK W& ki L LA p38 MAPK
siRNA B YLiiiHlss (P<<0.05, K 3B) . 4%
B, TEmfk p38 MAPK ik SH-SYSY 4ifiiN
WNV &2 il 355 .

Time #/min
0 5 15 30 60 M:(X10)
P-P38 MAPK | v w43

1.00 2.83 1.79 1.08 0.83

£-p38 MAPK —| v e e e s |— 43

B-actin ~|----- 45

B 1 WNVErREE4AERA p38 MAPK BYREER 1 7k F

Fig1 Levels of p38 MAPK phosphorylation in cells incubated with WNYV for short durations
A: SH-SYS5Y cells; B: Vero cells. WNV: West Nile virus; MAPK: Mitogen-activated protein kinase; p-p38 MAPK: Phosphorylated
p38 mitogen-activated protein kinase; t-p38 MAPK: Total p38 mitogen-activated protein kinase. Fold change of p-p38 MAPK levels
in SH-SYS5Y cells and Vero cells incubated with WNV over the levels in cells without WNV incubation (set to 1.00) was shown below

each blot after being normalized to -actin levels. Representative results out of three experiments were shown

0Oh 12h 24h 48 h 60 h 48 h
WNV @ — + - ¥ — 1 = —r M(X10) WNV  —  +  M(X10)
P-P38 MAPK —{ #0 - -‘ - - 43 p-p38 MAPK —{ 43
L ] L ] L ] L ] L ]
0.48 1.06 1.21 0.13 0.29 0.34

t-p38 MAPK*I- — — -—-|~43

t-p38 MAPK E 43
(1011 | e———————— 5\

B2 WNV EEMAER p38 MAPK BEERILAUZE/L
Fig 2 Phosphorylation of p38 MAPK in cells during WNYV infection
A: SH-SYS5Y cells; B: Vero cells. WNV: West Nile virus; MAPK: Mitogen-activated protein kinase; p-p38 MAPK: Phosphorylated

p38 mitogen-activated protein kinase; t-p38 MAPK: Total p38 mitogen-activated protein kinase. Fold change of p-p38 MAPK levels
in SH-SY5Y cells and Vero cells with WNV infection (+) over the levels in cells with mock infection (—) was shown below each

blot after being normalized to B-actin levels. Results were representative of at least three experiments

2.3 WNV £ p38 MAPK #4283 CHOP, ATF6a
5 IL-6 #9 %k WA 4 FiR, WNV YL ik
CHOP. ISGI5 fl IL-6 mRNA ZFiki#l$l ATF6a
mRNA ik, JfH CHOP. ISGI5, IL-6 mRNA 3%
RACE T R —3, 2 WNV R R K6
PEFHE . S 12 h AL, WNV ERYe 24 48,
60 h A[{E ik ISG15 Fl IL-6 mRNA %3k ( P<<0.05,
P<0.01) , J&Y 48 h, 60 h A[fiE¥f CHOP mRNA
Fik (P<0.01, P<0.05) . 5&E&Y: 12 h L,
WNV &L 24, 48, 60 h #I#l T ATF60c mRNA 3
ik (P<0.05, P<0.01) .

qRT-PCR kil Z5iL (K 5) Bon, SRR
RIZRMIAH . p38 MAPK siRNA YLy IL-6
(P<0.05) . ATF6a (P<<0.01) mRNA /KT
s SXTIR siRNA B agauffisi L, p38 MAPK
SIRNA #: Y40y ATF6a mRNA /KF Tt &
(P<<0.01) . CHOP mRNA 7KF-F#AI% (P<<0.05) ;
ISG15 mRNA KVFESHZE RG22 L 45
R, WNV Y2z 54 SH-SYSY 4N
CHOP. IL-6. ATF6a il ISG15 ({Fik; WNV Af
2% p38 MAPK #2455 M i N 25 AH e ) CHOP,
ATF6a FRIRXANE RAEZAH Y IL-6 ik,



S0 ARERSE, SR PUIRREEXT A ZEREAN IR AN p38 22 RIS AL AR PR AR Y PA ¢ 1173

**

p38 MAPK siRNA —  + — - 127

Control siRNA  — — +  M:(X10Y) £ ¥ 10r
g < ost

t-p38 MAPK | wae o =™ [-43 &=
U oo 0.6F

o N
Zz o4t

<

B-actin_ - — ~ —45 E 95 0.2}
0.0

uT p38 MAPK  Control

siRNA siRNA A
P38 MAPK siRNA —  +  — O t-p38 MAPK .
Control siRNA ~ — - + M p-p38 MAPK —
WNV  F + + M(X10) L2y
1.0}
D-D38 MAPK - wiin s s 1 43 % osl
S 0.6+
t-p38 MAPK | w43 E 0.4} ’—'—'
02}
Bractin-| d—" - - 45 00 NV+UT WNV +p38 MAPK WNVFcontrol
siRNA siRNA B

3 WNV ZE&IR p38 MAPK 3% H) SH-SYSY 4R & )
Fig3 WNYV replication in p38 MAPK knockdown SH-SY5Y cells
A: t-p38 MAPK expression; B: Influence of WNV on p38 MAPK signaling. WNV: West Nile virus; MAPK: Mitogen-activated
protein kinase; t-p38 MAPK: Total p38 mitogen-activated protein kinase; p-p38 MAPK: Phosphorylated p38 mitogen-activated
protein kinase; UT: Untransfected cells. ‘P<<0.05, "P<<0.01.n=3,x*ts

5 300 * 5 120 i 540 ———— PR ——
Z 250 2 10.0 2 35F X 2 0L 7
g *x 2 5 g 3.0 g -
2200 —m g 80F — 275 E s
8 15.0 § 6.0 520 . 8 :
2100 2 40 ’l‘ 2 13— g 10
2 50 = 20 505 £ 05
% oole= [ A Z gol= B &0.0"’"'1-' C 2 o0 Ill|l|D
12 24 48 60 12 24 48 60 12 24 48 60 12 24 48
Time t/h Time t/h Time t/h Time t/h

B4 WNV BRFE SH-SYSY A EXSF mRNA RiZHEHEE
Fig4 Kinetics of related molecule mRNA expression in SH-SYSY cells during WNYV infection
A: CHOP; B: ISGI5; C: IL-6; D: ATF6a. CHOP: CCA AT/enhancer-binding protein homologous protein; ISG15: Interferon-stimulated
gene 15; IL-6: Interleukin 6; ATF6a: Activating transcription factor 60. Data were shown as fold induction of the mRNA levels in WNV-
infected cells over the corresponding mRNA levels in mock-infected cells at the same time point. "P<<0.05, "P<<0.01. n=3, x+s

* * k3k kk
[ — —r—
L —

COoooom ==
SN
Relative expression
OO ==
Stobronwo R
Relative expression
S v
o B oo

Relative expression
oo
(=)}
Relative expression

$é4><

Bl 5 R p38 MAPK Ri%EXF WNV JF3E SH-SYSY 4B N % 2 F mRNA FKikaI 200
Fig5 Influence of p38 MAPK knockdown on related molecule mRNA expression
in SH-SYSY cells induced by WNYV infection
A: CHOP; B: IL-6; C: ATF6a; D: ISG15. CHOP: CCAAT/enhancer-binding protein homologous protein; IL-6: Interleukin 6;
ATF6a: Activating transcription factor 6a; ISG15: Interferon-stimulated gene 15; UT: Untransfected cells. Data were shown as
fold induction of the mRNA levels in the siRNA-transfected cells over the corresponding mRNA levels in UT (set to 1.0). "P<<0.05,
"P<0.01.n=3, X+
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3 i T WNV BRYLhA2 240, Mooz
Wtk

VFZ BN s BN 2 &GS
W CINEA R . N SR mET- %%
) YRR E SIS, R R O B AT 4R
T AN 5% 2 AT 7 B T o) B 2 20
B BFAPOR R AT BB R s B s Y
YA NS Y BRIIFIEAZR B, T T e BT
T WNV [ X2 R G, MR N
BRI bR ECEEY, #E WNV YL 2,
S RRENZE . AN B Y T R & 4E . ATF6
IR FRER T2 861

NS Miiller 20 i g2 55 = 7K 7 1 28 R
T ASZHF anexelekto ( AXL ) , HOWIREE S5
. FERTERYL Miller 401 7] 0% p38 MAPK
WAR, LI RTE 5 A0 A R R AR A
TRUIME, W EN AN BHBR R 51 & p38
MAPK #2455 7% 3 0] Re S 35 il 28 R 7 B e &
SICHR B S AE A L s 100 T I 5 7 SR 1Y
WEAE, WEETENES §IF ™ A 5 i EE 3
o IR TR /N BB RS AIF ST A B
YA p38 MAPK AR5 5401 (W
MAPKAPK?2., HSP27 Fl ATF2) k4w ik; LA
p38 MAPK 47| SB203580 4b¥Hj5 A F#(% p38
MAPK (5553 F BB IR AL KT, DT I8
FO R BT . WNV R A /N T
21 it J a3 S MAPK A8 U 4 40 i [H 7
RN P, 4 p38 MAPK Al AL T
FIFEIk, XATAES WNV B ZS0m LA,
AT R, WNV T (1 h LI ) AR
Ye (24 h LA #4365 T SH-SYSY 4ilfil p38 MAPK
wAE, FIN p38 MAPK BERL/K T 145
5T . BFRAEM WNV X p38 MAPK @48
P R aE Y —5, p38 MAPK MR ILAYSIAS
{78 WNV L 48 h, 60 h BHIHI T p38 MAPK
W, RS | Z NS 5 R s A
Bk, [FIE, WNV X Vero 4iififl p38 MAPK 4%
EAMMAEEMEH . QRT-PCR #ili45 R s, 78
@K p38 MAPK kK SH-SYSY g WNV &
hild g, FARSEIREN], 7R R, WNV
WS T AN SH-SYSY 4l p38 MAPK
WA, MZaEE N e IR = i .

A= AR R AR PR B v AR IR, AR A AN M TR T
WNV s ER B2 R, s, WNV
A IL-1B, 1L-6., IL-8 FIMEIAIEINF o ( tumor
necrosis factor o, TNFa ) £k 5K 5E SESET - #f
ZouHCE TR 28 A IL-1B 5k TNFa fifk
fob PR 28 T AT AR WNV X R Z e B
B RE YL 15 T PN 5T 0 0 3 RT TE AE Bf lE T S R
PN 285, o e R 4 I N 2 5 A B A A
WNV FAE R &8 LN A v MGl bos s 5 i1 S
AR AR T 8 5 AN g ki P, ARHF o % %
T WNV BYJE R & 8 1 W &k (CHOP Al
ATF6a) . THEZE®ER (I1SG15) AYAE T FIfE
RYMEE T (1L-6 ) FiEWhEEL, 45REKH
WNV YL T CHOP., IL-6 Fl1 ISG15 mRNA [
Tk, JFHEERKFE WNV YL a1 T
s WNV YL 24 48, 60 h 1] T ATF6a mRNA
ik, AMFFEESE, WNV BEYQLEDE CHOP ik
RFqE BB, R CHOP M ) 48 j 05 1~ RE
BIL 5 745 A 338 2 I P R 22 R R 2R e
bR ATF6 1 FRURBLEF 4, WNV 8RB e
R T, W] ATF6 {555 S AT (L ik 40 A7
W A E AT R, N dERER R E ) A
W5 E, WNV X 40 AR OC /10 22 S %
SHBURILHIA . HEEMAK p38 MAPK RiAXf
WNV JH$ FR 7T mRNA FikWI5Em, 45 5450F
S, WNV £ p38 MAPK & A5 45 5 Ny 30 2 A 5
) CHOP . ATF60 ik, FHiffs5 9N 22 A0 ey
IL-6 ik,

zi BT, WNV 3% p38 MAPK 1220k &
YL I S S S, p38 MAPK 211
ORI RE 7R BRI WNV EHl, WNV &%kt
PR AR O R B RO o X WNV RGL | &
15 EAIAT 5 5% F TR A AT BT B 2 30W
1) 5L AR BT R YT BT A

(2 % 3 ¥
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