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friEmE D68 BB ARG RAN TR ERFRIEZEFEIE
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[WE] HIY #H%iER# D68 A (enterovirus D68, EV-D68) & UL f5 15 = 4 sk 4l iy ik
AL, 45 EV-D68 SRR DCEL R K 5 5l B, AW AR EV-D68 (1Ll 88 Jehili, Jjik ¥
WEE LYY 58 8 ( multiplicity of infection, MOI) 0. 01 25+ Ak S JLJ8E ( thabdomyosarcoma, RD) 2 il ,
24 h J5 PR EURGL 0 A0 6T FEZH 40 i s RNA gE175% sS4l e, 07 108 22 57 26 ik 2L X (differentially expressed
genes, DEGs) , X H 4T GO Fll KEGG & 57347, I/ RT-qPCR $aiik 8 > 222 e LA Ry KK (EGRL
c-fos \ZNF625 ARRDC3 .c-jun ASNS .CHAC1 ADM2) . 853 M7 25 5 rh ALk oh 22 S s A% DA
FYEER 140 A, Hor BIREER 71 4, R IR 69 4~, GO TR E &£ M & R =2 vb I s+ ¥ 5
% KEGG 8 8R4 R 32285 HUR 55 IR 19 6 1040 W RIAE T L GoRH. {5538 % | Toll 4 32 ({55 3
% IL-17 {55l pE A MAPK {5 558 B 554 o RT-qPCR B 45 R R BT IN 8 A = T Y
22 SR IRMEROE T M P G5 R IFEA B, efos I e-jun (1355 BN B MOT S K ity 35 nmi
S5 X 22 R RE R Y T BB NG S I B AR 0 A S, EV-D68 i E I i X BIL I F BE S e-fos
IRA ;i MAPK {5538 % AT BE7E EV-D68 St ] K 42 2/ AT 2aVE

[XEIA]  EV-DO8; sk Iy ; 22 7 3RAEE A

[ REESZES] R373.2; R394-33; R394.3 [ X#firE/L] A

Transcriptome analysis and verification of differentially expressed genes before and

after enterovirus D68 infection
TANG Xia, SI Junzhuo, LU Nan, HE Yonglin, XU Lei, BAO Jiajia, TANG Jialing, YANG Chun Department of
Microbiology, College of Basic Medical Sciences, Chongqing Medical University, Chongqing, 400016, China

[ Abstract | Objective To detect the alterations of the transcriptome in host cells infected by
enterovirus D68 (EV-D68) and look for the genes involved in its infection so as to lay a foundation for the
preliminary exploration of the infection mechanism. Methods  The virus was inoculated into human
rhabdomyosarcoma (RD) cells at a multiplicity of infection (MOI) of 0. 01. After 24 h, RNA was extracted
from the infected RD cells and control cells for transcriptome sequencing. Differentially expressed genes
(DEGs) were screened and analyzed by using Gene Ontology ( GO) functional enrichment analysis and Kyoto
Encyclopedia of Genes and Genomes ( KEGG) enrichment analysis. Eight DEGs, EGR1, c-fos, ZNF625,
ARRDC3, c-jun, ASNS, CHAC1 and ADM?2 were validated by RT-qPCR. Results A total of 140 genes with
at least 2-fold changes at expression level were identified from the sequencing results, of which 71 were
up-regulated and 69 were down-regulated. The results of GO functional enrichment analysis mainly involved
the regulation and response to ions while the results of KEGG enrichment analysis mainly related to parathyroid
hormone synthesis, secretion and action, IL-17 and GnRH signaling pathway, Toll-like receptor signaling
pathway, and MAPK signaling pathway and so on. The RT-qPCR results showed that the trend of fold change

of expression in the selected 8 genes was basically consistent with the sequencing results, and the expression
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levels of c-fos and c-jun were increased with the increase of virus MOI and infection duration. Conclusion By

validating and using the functional and enrichment analysis, we infer that the mechanism of EV-D68

exacerbating asthma may be related to the up-regulation of ¢-fos, and MAPK signaling pathway may play a pro-

inflammatory and antiviral role during EV-D68 infection.

[ Key words |

EV-D68; transcriptome sequencing; differentially expressed genes

Supported by the Natural Science Foundation of Chongging ( CSTC2016jcyjA0212). Corresponding author; YANG Chun, E-mail; yangchunim@ 163. com.

715 D68 U (enterovirus D68, EV-D68) J&—
Fi/ly RNA J5 55, J5i 44 S B o 87 AL, J5 1K Tl 1 93 75
J& D4, 2L L, B R T 1962 4RE7E £ E I fl e e
W HIX Y 4 4% I W JER e B8 LT R G A AS o o
WY ERR L R L AR B EV-D68 S 1]
S FLAEAT SR8, — BN Ry S —Fh s G V0 DR AR 1t A
ZRF . 2014 FEEE I T —K EV-D68 [ K17,
S 1153 AWl I £ P A ™ T A R R AR
J R B 22 Bt 55 26 W, 7 [R]— B S RO o A 72
R EV-D68 JEife R | 5 EV-D68 A i bl 51 ik
MW,

H 56T EV-D68 (15T £ 5 v e 47 2,
H WA R L BUR AL R 52 e T A, 5 HA i
A, EV-D68 F2 %15 [ M R G , ™ B 4 Al
ST I DR M M A R S L . A RS B EV-
D68 FIE Y S Ko A B VIR S . thAh EV-D68
W FECP ML RGN 2 b MR 2T
J1E#E% (acute flaccid myelitis, AFM) f) & A, P28 3
DSBS B H AT IE B £ X EV-D68 1A Ak i
RELGWRIRE N . ABT 78 5 %R EV-D68 | J5 i 15
EYNM AT SR T , W E 5% Sl R T 25 52
FHRS 5 R K AR A OGS DR R A A K VR
85 ik — DR B R HL T T R

1 #R5H®

L1 tmfesd ety a2

BRSO thahdomyoma, RD) 211 T4L 402k
Yy, EV-D68 JE F 4G Fermon FEbk, HiAS SE6 % (17 .
+4 RD 45 FRTE & 10%)i6 4 i (Hyclone ) #1 1% -
BETE (B 5 K) 1y DMEM 4 i 1% 35 2 ( Hyclone ) Hr,
15 37 CHI 5% CO, By T RANMIRL & B ik 80% ~
90% I , P 1 5 B B 4 Ol 5 2% LG I RE Ttk K5
Wi 7 2 B 2 RD 41 M o, Jak 4 52 %0 ( multiplicity of
infection, MOI) 2y 0. O1 , X} RELIAS s 7%, 541 3 4
WHEE 24 h JaWoRANNE .
1.2 RNA 3

ARYE VLA, i A TRIzol {37 (Invitrogen ) M % 2H
AR RIS RNA, LBRIERI 4] DNA T 3 Z /i,

FH 1% 38 BiGE B HL YK L2100 Bioanalyser ( Agilent) %
ND-2000 ( NanoDrop Technologies ) %1l RNA F) ¥ 5
SR D(260)/D(280)= 1.8~2.2,D(260)/D(230) =
2.0,RIN=7,285:185= 1.0, Mlg>2 pg KA FEA .
1.3 LEMZEEN A

¥z B U6 W 5 {# F§ TruSeqTM RNA ( Illumina, San
Diego, CA) R &, A 1 wg &L RNA 47 S0 8,
G, i A oligo (dT) MRETR M AL RNA H s S a1
A poly-A 1Y) mRNA SR J5 ii ok i B 22 il 47 A
Bk, 104 A SuperScript double-stranded ¢cDNA synthesis
kit (Invitrogen, CA) x5 &FNBEHLS |4 (Mlumina ) 5
XUEE cDNA, B 5 AR 9% Mumina (19 SCEA & E X &
LY cDNA AT ARSHESL , IEAE 3" A F—4> A 5%
H: . {#iff] Phusion DNA Z &1 (NEB) #:47 PCR ¥ 3%
15 4~ PCR g ¥ J5 ik 3 KN Ay 200 ~ 300 bp (1) 4547
JH TBS380 5 & & , fiff /] Nllumina HiSeq xten/NovaSeq
6000 JU 7 (2x 150 bp ) #EATINF
1.4 5 R 22 5 547
L4 1 8RB S P et o R
SeqPrep ( https ; //github. com/jstjohn/SeqPrep ) F1 Sickle
(https ://github. com/najoshi/sickle ) X Ji 45 I 17 %% 45
47 4 ( quality control, QC) , QC 45 B5 reads H
(423K P AN A A Be i) reads 5 2B 3" i it 12
<20 FFI4 70 b T R AE < 10 RS 5 25 B 2 Lk
FE1 reads LS 55725 adapter [T EE B J5 K& <30 bp
IS o o 58 U5 FHE ] HISAT2 B0 B e
P JE AR EE 5 N2 S 2 JL 4] GRCh38 i#E 4T L X, 3k
FRHT I 20 5% S A 21 3 | 3Rk 1 11 55 55 11 mapped
reads , LU 58 G RTZ U S 4D e 1Y) Lo R 246 347
A
1.4.2  Fik 22 5550 J GO KEGG & £ 70 #r
{fi R ik 8 B F RSEM (http ://deweylab. github. io/
RSEM/) X 35 [A] 1) 2 35 7K P 3847 5 1840 #r, IF 2R AT
SRR B R PP R BE AT T 15— 1K) TPM ( Transcripts
Per Million reads ) {E 4y & 45 , (HAFA [RIAEAS H i) A2
FoIR g —E0, VT UL LA A [R) Rk g, O
T I A5 1 DESeq2 A4 bR AL J5 10 808 2547
G0, LA P<0.05 HNog2FCI =1 Shnifefifi et 22 5 ik
FEH (differentially expressed genes, DEGs)
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i e 58 UG FEXT DEGs #£47 GO #il KEGG & 12 &
M. GO 4341 32220 35 A= ) F2 ( biological process,
BP) , 4T I & ( molecular function, MF) Fi1 40 ifd i 43
(cellular component, CC) =843, KEGG ¥ 7
FARBLRIE B S 5 10 1a s 5 A T 1 1) T RE 23 80T S0t
LA P< 0.05 Jybriedttr ohie s %M.

1.5 RT-qPCR %iE

M 45 2R BEALEE I 8 4> TPM >S5 1 22 5 ki
FEH#E4T RT-qPCR Bk, Hop B IE 45 EGR]
c-fos \ZNF625  ARRDC3 | c-jun; T 1 % [F £ §§ ASNS,
CHAC1 ADM2, H RNA s $ B & ( LiZess4:
W) 43 AR IO IR 2 A EV-D68 B 20 41 A 4 s RNA,
PR ] B % 51200 & (TaKaRa ) #% RNA 2 %% 5% i
cDNA, Ff)5 DA MR AR HE SYBR Green PCR Master
Mix ( Bimake ) j5) & 40 ] 5 #17 RT-gPCR 5240, B340
3, I Oligo7 B AR 41 16 1 Ak X 1 17 51
BRSPS 1 )91 1] NCBI Primer-BLAST 1 fif: Hy £k
XI5 R P E AT PR, PR B S AR 5 | W 1 T 5L 0
(£ 1), LERA B-actin Py 2, i ] 27 3kt
RT-qPCR 5 R AT 7007, 55 s 2H 0 45 SR AR DG Ak
PRI IR ST LA,

1.6 %itsEo#
SR HAR AT GraphPad Prism 5 HfFEATSEHH
S3HT  HHREVORHT] s 3675

2 H#R

2.1 #F N B HIEG

B HREAIN PP A5 B (raw reads) A 44 509 264 ~
65 693 118 4>, 24 i #5 I Fl R 1 134K ( clean reads) 7
4 316 446 ~64 996 826 ~;clean reads H1 Q30 FH I H />
Fe¥ =91, 15% , M P55 R R4 7R 0. 03% LAIN ; fir A
FEATEE Y T 1553 34 8 37, H GC i EE e o Le 43 3
=48.13%. T 58 )5 4% clean reads 5 AZES 2 H A
41 GRCh38 HATIFHN LA (£ 2) , LEXTEE R s, & A
i) reads 522 LR A 1) FE X 2AE 91. 99% ~96. 66%

XFHE 58 UG K XS BB KA 1Y reads 43 A1 1E
OLHATHETT (3R 3) e XIS 5 A, 43501 i IX
(CDS) \N& T (intron) \F:H[B] X (intergenic) £l 5'Fll
3EMIIEX (UTR) . E NS HHLF A, K&
reads 38 F FLXTE] CDS X, K5 T pre-mRNA [ 5% B 5%
AT AS gy Pl frh R A N B IR B R S O
reads JU|2x F XT3 intron [X, 171 4% 5i BT Ak BRI E0HT IR
i RNA {1 reads |2 X} 3| intergenic [X

%1 RT-qPCR5|#/75)

FEH AR IS5~ 3" P X FEYR /N bp
EGR1 17 : AAGAAAAGCCAAGCAAACCAA 2430-3450 128
7 : AACGGAACAACACTCTGACAC 2557-2537
c-fos 37 : CCGGGGATAGCCTCTCTTACT 223-243 93
7 : CCAGGTCCGTGCAGAAGTC 315-297
ZNF625 3% : AGATTCCTAGAAGCCACCGAA 1304-1324 171
7 : CCCCAGCTAAACTACTCCCAA 14741454
ARRDC3 37 : AGCAGCATTTTGTTACTGACT 2266-2286 174
R : ACTTTTGTGTATGTCCCGTTT 2439-2419
c-jun {7 : TCCAAGTGCCGAAAAAGGAAG 1776-1796 78
7 : CGAGTTCTGAGCTTTCAAGGT 1853-1833
ASNS 7 : GGAAGACAGCCCCGATTTACT 1265-1285 154
7 : AGCACGAACTGTTGTAATGTCA 1418-1397
CHAC1 I3 : CCCAGCCATCCATAGCCCTG 1030-1049 78
7 : TCCTCATGCCCTACTATCCCT 1107-1087
ADM2 {7 : CTGAGCCCCATCTGAAGCC 818-836 112
T ii#: CAGCACTGCGTGTAGACCAG 929-910
B-actin 7 : CATTGCCGACAGGATGCAG 1008-1026 92
T 7 : CGGAGTACTTGCGCTCAGGA 1099-1080
R2 WFHEASEESEERERNFILLNER [ F7148(%) ]
AR SR =S5 27k BfEfaiete EMBIENA ER BRI 2R ERFI A EE— RS
(Sample) (Raw reads) (Clean reads) (Total mapped) (Multiple mapped) ( Uniquely mapped)
Infected1 44509264 43616446 40121712(91.99) 1285393(2.95) 38836319(89. 04)
Infected2 57732532 57096208 53031046(92. 88) 1770370(3. 1) 51260676(89.78)
Infected3 56803892 56181770 52129282(92.79) 1724017(3.07) 50405265(89.72)
controll 55696854 55026242 52980860( 96. 28) 1811150(3.29) 51169710(92.99)
control2 62909056 62185334 59964147(96.43) 2088945(3.36) 57875202(93.07)
control3 65693118 64996826 62822701 (96. 66) 2127168(3.27) 60695533(93.38)
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R 3 AERXiG Reads IR THIER [ 5714 (%) ]

FEA AR M T 3 ARG X

G IX 5'4ESiH IX FEA A X

Infected1 3280097 (5. 54) 9170563 (15.5)

Infected2 4304885(5.47) 11830199(15.04)
Infected3 4347575(5.63) 11643390( 15. 08)
control 1 4510531(5.78) 11891302(15.23)
control2 S117151(5.77) 13141050( 14. 81)
control3 4893303(5.23) 13626435(14.55)

43201662(73.02) 3106239(5.25)
57858611(73.58) 4102487(5.22)
56715571(73.46) 3956795(5.12)
57023558(73.01) 4116075(5.27)
65146309(73.4) 4709327(5.31)
69606105(74. 34) 4889271(5.22)

405048(0. 68)
537301(0. 68)
547953(0.71)
557367(0.71)
641421(0.72)
614510(0. 66)

[ Control
Il MOI=0.01

X
S
.
e

04

ARRDC3 EGR1 c-fos ZNF625 c-jun

1.59 3 Control
Il MOI=0.01

£ 1o

A

=

:MH 0.54
0

ASNS AMD2

CHAC1

a:P<0.01,b:P<0.001,%5 control t25 A; LA HIEIELE ;B TAL R BIEL R

1 RT-qPCR BIiFEFRAELR

4 [ RNA-seq
Il RT-qPCR

A

ARRDC3 EGR1 c-fos ZNF625 c-jun

PSS

(n=6, x+s)

1.04 [ RNA-seq
Il RT-qPCR

ASNS AMD2 CHACI B

A: EiRARERSRB TRAAR KSR

B 2 RT-qPCR BiIFZERSHEFANF

2.2 RT-qPCR ik

T R T SR AL 4 R T SR AR A i B
T 8 MHEH ST RT-qPCR B3F ( EGR1 c-fos [ ZNF625 |
ARRDC3 .c-jun ASNS ., CHAC1 . ADM2) , 3t 5 % 53 21 11|
JPa R T IR . RT-qPCR SCgR 2 R (& 1.2) 3%
By 8 AL R sk R IR 0 25 R R A RcE F S5 )
i 45 SR FEA—F, UL P 45 SR R T 5 1o
2.3 £REFEARLI A GO KEGG § £ 54

B ad e g HAREALAE PG Tt ) 11og2FCl =1
i) DEGs 3t 140 A4~ Hirp FIREER 71 4>, FREEH 69 4

(Pl 3) . it — B FFEi% 98 DEGs ff) 2k 402 S g, if
HAMUEAT GO 55 KEGG § 44 M7, 16 GO BTAEAMT

b @B E AR 420 4 GO terms, FHtp 311 N & BP,

28 M J CCL89 N e MF, I 253 FE AT 20 fiiHy,
18 TiJ& T BP 28, Ho 9 > By IO PR FE MBI E AT 5,
HOR F 26 AR AR 058 A U5 JR 45 A X ATP ) i

ZERILE

B CENLME NS R AT . HoR 2 T

J&TF MF 2§, 733 & R-SMAD 4545 J % [t 5&-tRNA 2
BIETE(E 4)
] - eup .
® nosig
20 . ® down
1.5 1
é” 1.04
T
0.5 4
O T 1

-8 -6 4 -2 0 2 4 6 8
Log2FC

3 ERREERNLE
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. diseases, HD) %5 6 f25, Hi 26 KX EFEEE, GFFEH
detoxification of inorganic compound MF . . vy, M >
negative regulation of ion transmembrane transport L ){k%ﬂ%%&% E"J%&ﬁ“ » ;Fﬂ ﬂz }EH N @&? EIE hﬁ *’A gm?’fﬁ

R I LR (R R ) B GnRH {55 3

B Toll BESZ P55 00 i TL-17 £ 503 B . 149 23
calcilfmion u'anlsmcmbrane import into cytosol *fl: \MAPK %‘%‘ﬁ%%( [zl 5 \6) .

E negative regulation of transmembrane transport

g response to zinc ion

E regulation of ion transmembrane transport Parathyroid hormone synthesis, secretion and action -

E response to calcium ion Melanogenesis W EP

;: cellular response to ATP Relaxin signaling pathway : :D
response to metal ion Prolactin signaling pathway mos

negative regulation of ion transport Mineral absorption

cellular response to calcium ion GnRH signaling pathway
cellular zinc ion homeostasis Toll-like receptor signaling pathway
IL-17 signaling pathway

response to muscle stretch gnaling p: y
. N . Endocrine resistance
negative regulation of vasculogenesis

positive regulation of glomerular metanephric mesangial Bladder cancer

cell proliferation
Fluid shear stress and atherosclerosis

phylum level name

aminoacyl-tRNA editing activity

R-SMAD binding Prion diseases

—— T —— T — Pathways in cancer
0 05 1 1.5 2 2153 R3S

“og10(Pvalue) Hepatitis B
Choline metabolism in cancer
4 = ;E E(J GO :‘E; %ﬁ*ﬁ- Caffeine metabolism

Glutathione metabolism

MAPK signaling pathway

KEGG %'%ﬁﬂ‘ﬁé* e R 115 &, G
(metabolize, 15 A {5 B 4b L ( genetic Information oovencos
processing, GIP) \%iﬁﬁ S 4b# (environmental informa- e -lDI:IO(Pvazlue; coT
tion processing, EIP) A3 FE( cellular processes, CP),

H WK 2 5t (biological system, 0S) | A 2% (human ES5 ZRERRMKEGG &3

WINE 0 Serum, cytotoxic drugs, inadiation,

heatshock, reactive oxygen species,

lipopalysaccharide, and other stress Classical MAP kinase

Proliferation,

i pathway S —
=) AW ST -y B

LEEAHLALR,E \@#EﬁTﬂ%EI
B 6 MAPK FS@EEHAERKENER
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2.4 SRR IE LM c-fos Fo c-jun R IA 8RR
R F RS GG B R 5 (5 S g, AT
B2k MOI=0 MOI=0.01 .MOI=0. 1 Fl MOI=1 % 4 4~
o i A EE R AL 24 b, P RT-qPCR A6l MAPK
{E5 WA R IEH c-fos Fl c-jun mRNA 7K -3 ik 28
1, R R I efos FI cjun 1) 335 5 B 75 5 1Y 35
MG CE 7)o [FIEH T 3RE c-fos Tl c-jun 55 5 9%
BRI B] R AR DG, FRATTRL MOT =2 e 20 i, IR 7E
0.6.12.18 h R 4032 B RNA #£47 RT-qPCR 525,
4E LRI EV-D68 YN )5 , c-fos Fl cjun mRNA [¥)
FE IR RIS ] A RE TG I (] 8) o yik—PRiEIX
i EiEHIEA JAAE T RD 4, K ATLL MOI=0,
MOI=1 MOI=2 Fy&ge & AEH T 7 —Fh EV-D68 1) 5
SN Hela 0, 430 c-fos 1 c-jun mRNA kK-,
R TARRIA S5 5 (18 9) , BB EV-D68 YL 41 il /=
c-fos FI e-jun WYHTTEHITE Hela 20 b [RIREAFTE

1 Control
MOI=0.01
EZE MOI=0.1
Il MOI=1

c-fos c-jun

a; P<0.01, b: P<0.001, %5 control Yt

7 A MOI 432 RD 4HAJ5 c-fos 0 c-jun mRNA 3F
EER

(n=3, x+s)

J0h
a6 h
EA 12h
Il 18h

c-fos c-jun

a: P<0.01, b: P<0.001, %5 control b4

E 8 mERLEARATE c-fos F1 c-jun mRNA RiEFR

(n=3, x+s)

1 =3 moi=0
MOI=1
= H MOI=2

N
=n

]
c-fos c-jun

b: P<0.001, %5 control b3z

9 AK[E MOI 438 Hela 401§ c-fos #1 c-jun mRNA
FTikER

(n=3, x+s)

3 it

9% EV-D68 7 1962 45 il i & B, {H £ %1 2014
EABTEM . HARDBFFIEY, EV-D68 (AT 5T
P EWAE R LT TR IE EV-D68 WA BN A K
HURIN e PR L 22 MR P RE IR TT o A5 DR 5 0 7 3 [
U IR RIS, N 24 A R B A v R
PRTEAE , HLH0 A B 25 B AR 0% 1 3 K T Tk s
EV-D68 5y B i L, e 5 5B o+, (5
TH BT AT

W S — Tl L F) 22 S < 0 A 5 R I
RAE . BRI Z BBTFEIER R EV-D68 J& e ifi 7 {1 bt
F9 S AR R — 30 40 A I it ok, LA [ i Rl
Wi E . WANG 251703 1 48320 & B, 2018 4F 3%
] Ak 2 M B e A T R 8L = B s A 277 5] A
EV-D68 et i, Hirb g 146 44 (53%) % Ay
e S s DREWS 2511 I MERTZ 2517 F 53 412 45 v 4
LB EV-D68 ik JL3E A 31% ~ 0% 47 I i g
o TR E G A LB RE Y A Sk PR AE
T4. 3% 1 B Mg 2 A BB R B IR RE AR rp ok I B EV-
D68 EV-D68 fitfil 7 1 M sk il A 12 it g 2 £ K 5
2%, AL AR S 2 2

H AT AR WA EV-D68 YL T 4 i J 5 e 4l %
R ST RIRIE . RD 42 EV-D68 EV7I 4
T T8 2 R 4 s Y i R WS EV-
D68 EVT1 4537 B4 iz 18 5 5 5 2 8L i . FEA T
FEH @ X EV-D68 JEULHIT 5 Y RD 4 iE 47 4% sk 4
Wy , i 25 57 33k 38 R I X H ik 47 GO fil KEGG &
Mo FEXTIN P45 R B o3 M b, AT B B — A
BRIGIEN c-fos, EAE EV-D68 YL 5 & B3 LI, 8
AT B SCHR TR AT & BB S A B R o o-fos



http ://aammt. tmmu. edu. cn

B SRR, 2021,43(4) 281

— s R DR A L ) A BT AR O TR IR
N6 40 vbm] AG 2 AT K P 1 & 35, DEMOLY
SR 1992 AEES— YR I oofos TEREN B X UETE
KB b rh kT TR R BIBESE T SO B efos
F BEV I SIS 2 5 B 2 R I 9% 75 BE L PG5 LU
SEETE R B R U, e-fos 2 I RDOLHE B 5 30U
FEEVE R P Wy o Al BE SRR OG5 A TR R
K ( vasoactive intestinal peptide, VIP) [tk & 5 11 #H
KL ULH] c-fos 2 1 FRIXFIMF 22 IR 55 5 5 88 s R A A
Ko MM c-fos TEBE N 8 rh 23K T im A 1E 1A SAE 0T i
RGN D A WEFE R B, 21 10 i 452 1 2y ) 4 3
B PR R G A K e-fos B IR, T
TERATHBFFE 35 RT-qPCR JIFSE e-fos 7E EV-D68
YL A B, H AR R BERT 1 MOT (34 i Fn g e
IR E] ) A TG I, 2855 T o 45 2R A RT-qPCR 5831k
SERFAAE AL EV-DO8 it 5 122 iy i) AL ] A7 7] BE AN A
e-fos A5G TEHE TORIY SR, Fofl PRt — D TIR R

BRI Z b, 72 KEGG & H 7 Hral R, JATH 1
KIF| MAPK {5538 P , 22 24 )53 A0 A 8 ( mito-
gen-activated protein kinases, MAPKs) J& T 2 & %/ 77
RRRE ARG, ETE LAY D ZAF7E, MAPK
155300 %A A L 1 5 B L A A Ak D RE R 2B A
el DTSR SR i Bt SR R S E . — , SR
BRI M G 1) MAPK {553 #% £ 247 3 Fh, 246
ERK \p38 Fl INK, MAPK {55538 i 1305 76 17 8 9 2
71 BB Al 92 B B B AT BE B3 AE R A I
G AN, V2 MAPK 15 41 5 S0 A 40
P (40 TL-2,1L-6, IFN-B il TNF-a ) i 5% S U T 4%
ST NF-kB, c-fos I c-jun™ i 76 F AT #) 45 SR
H B AR B MAPK Gl b A 6 DA I8 22 5%
A4 c-fos | c-jun . GF , CADD45 . MEK1 .pp5 (K] 6) . [&
c-fos A, c-jun FFIK AR BEREFE MOT 58 ALt
() (R S T3 A0, T LAFRATTHE BT , MAPK 5 A7 W] RETE
EV-D68 &L i [a] K 450 RAF FHAMGUR AR TE R 22
S P AT 2P X AT RE

HARILTE EV-D68 32 ¥ 5| i 8 AL, 15 ¢ T H 20
BLI B A 55 20 L A/ T B B F s A BB FR T
EV-D68 YL i Fe 24 25 ) FE i o ASWF 5T ok X EV-
D68 JEYLHI 5 1418 = 40 M A7 5% sk Ly, — S B
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