§15 % 44 AW 1R B Vol.15 No.4
2017412 H Chinese Journal of Bioinformatics Dec. 2017

DOI:10.3969/j.1ssn.1672-5565.201705002

MpiEmEs 71 BB KR R AR A B F i it

RORE SRS W
(1.?5)1%1&7:% rp A R 2F L 1T 430068
2. LT T AR E T LI % (L Tl K24 L iRIX 430068 )

W OE. % E 71 A (enterovirus 71) B R EH I FRORNEERAKR, B CHERMAELGY, T ELF R ER
R REFRAR, VENFRFELLERE ERENH, 24T EVI1 K ZRD @M S E LA F 83, a5 &g et
] A K B 6 642 /2 35 ] 5 o] B ] Am AR AR TR 3k 2 3K 45 A 7 ik (WGCINA ) A 2 35 IR 8] 4 190 2 4% B0 oo 25 A% e it (8] 2 7
I R EKHY pink B3R A darkgreen HH, £ R XV .CO pMANERER LN EE T T WERN R R4 K 5 B F R,
KEGG Pathway & % 447 & 3 pink # 3 3% 4 T F 938 % F & | darkgreen 1 338 ¥ '8 £ T 2 4 KA % # % ; Visant & 7 B ARk
B3 45 R 25 3F 0 8 ) pink A B AR 41 2 RPS4X HSPA13 CXCL9.CD55 5 darkgreen 4 3t 4K 41 2 A ABLIM1 MPDU1 ,SUPT7L,
CTSS, qPCR 3&3F iy 3 /M4 F iR 69 2L B TXNIP [EGRI1 c-FOS #n 8 /MK 41 3 [ 8y 4 e ACF 5 % Jr #k 48 — B, 2 # TXNIP [EGR1,
¢-FOS %3k F M 2.5 ,CXCLY T 4.5, X B XERLF LI 47 EVI1 R LN N Rt KR ESH
KB mE 71 A (EVTL) ;AR E & 3k W 4 94160 247 s AR AL 3 [ 5 /& e % BRAR B
hESES:R373.2  XEFEEE: A XEHS:1672-5565(2017) 04-242-07

Screening enterovirus 71 infected-related host regulatory hub genes
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Abstract : Enterovirus 71 is the major pathogen of hand foot and mouth disease, without any specific antivirus agent
for this disease up to now. Moreover, the host response to virus infection is unclear. To investigate the mechanism of
host regulation on viral infection, this study obtained 6642 differentially expressed genes that were associated with
infected time by screening the microarray data of RD cell infected with EV71, and constructed the gene regulatory
network by the weighted gene co-expression network analysis method ( WGCNA ). The network modules, pink
module and darkgreen module, were identified and then were found to be have strongly positive and negative
correlation with the infection time. GO analysis results revealed that these two modules were enriched in cis
assembly of pre-catalytic spliceosome and translational initiation, respectively. Pathway enrichment analysis results
showed that the pink module was focused on Alzheimer’s disease, and the darkgreen module was enriched in the
ribosome pathway. The network of the targeted modules was presented by Visant software and the hub genes
RPS4X, HSPA13, CXCL9, CD55 in pink module and ABLIM1, MPDU1, SUPT7L, CTSS in darkgreen module
were screened out. The qPCR results showed that the transcriptional levels of three consecutive up-regulated genes
TXNIP, EGR1, ¢-FOS and 8 hub genes were consistent with the microarray data, and the expression of TXNIP,
EGR1 and ¢-FOS were more than 2.5-fold change and the expression of CXCL9 was decreased by more than 4.5-
fold change. In summary, the discovery of these hub genes might provide a reference for the mechanism of EV71

infection and the development of anti-viral drugs.
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factor 3 ,IRF3) BIE PR FI)HI4% K B2 1 TRIF &R0
FHREFAEAT, Nk T EASEH TR
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HL R XU AT RE S0 AR B UIAR OG . T LAY
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1.2.1 A2 5 3Rk i S M A

O BE S PR AT R — AR AT A4S
ZN R T L[] — A P 308 e 0000 42 DR AR B A
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FEUEHE S, A0 R HORE A, 16 2 5O 15
ATE B UCHAE N T B ia TR EE /A, Hoh 3k
FE ST G RUBE 43 A B 100G R B0 T 2 T R Y R >
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Fig.1 WGCNA basic steps
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X 1 PR 1 7 6 P LA ol P B A, e % 3%
PR HEAE ) 48 BB Rl 3 47 9 FE A, B2 (8 ToOM
(FRFNHRE ) T 1 P45 B3 VisANT 35145 ) 25 4 B
HEFT PTARAR , B AR AR G X 2] L P
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e PR R A I 18] P 9 BICHE rh R 2Pk 19 3 4
FER AT B 8 MK A L R A7 2 s AR SRR L
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BRI ARIA L, qPCR IREFE I Takara 23 ] #Y
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Premix Ex Taq 11 JRFN AU B B ERAE
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Table 1 Primers list

HEH 4 NCBI%  51¥ il
CXCL9 NM_002416.2 CCAGTAGTGAGAAAGGGTCGC
CXCL9 NM_002416.2 AGGGCTTGGGGCAAATTGTT

CD55 NM_000574.4 TTCCAGTCGGTACTGTTGTGG

CD55 NM_000574.4 CCCGGATTAGGGCATGATTTCT
RPS4X  NM_001007 GAGGAGGCCAAGTACAAGTTG
RPS4X NM_001007 CACAGGTTACCAGTGTCGAAC
HSPA13  NM_006948 ATAGGCAAGATTTTTACCGCAGA
HSPA13  NM_006948 TTGGCAACTGGCATTCCAAGA
ABLIM1 NM_001003408 ACCAGGATGTTCGGGATCG

= W om W om W m WM W oM W om WM W om W om om

ABLIMI NM_001003408 GGGACGTGGTTGGAGTGTA
SUPT7L  NM_014860 AGCCATGTAGTCTCACCATCC
SUPT7L ~ NM_014860 CGAGGGAAGAGGTTCACTCTC
MPDU1  NM_004870 TGGCTCACTTCTAGTAAAGCTGC
MPDU1  NM_004870 GCTTCACCCCAAGAGCTGAAT
CTSS NM_001199739 TGACAACGGCTTTCCAGTACA
CTSS NM_001199739 GGCAGCACGATATTTTGAGTCAT
EGR1 NM_001964 CCACGCCGAACACTGACATT
EGR1 NM_001964 GAGGGGTTAGCGAAGGCTG
TXNIP  NM_006472 TGTGTGAAGTTACTCGTGTCAAA
TXNIP ~ NM_006472 GCAGGTACTCCGAAGTCTGT
FOS NM_005252 CACTCCAAGCGGAGACAGAC
FOS NM_005252 R AGGTCATCAGGGATCTTGCAG

T F oA LS 4, R MR ESI,

P9 B SR 2 MR, i SR S 220 TS SR IE
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A 56 475 DHRERA, T I 25 AN TR G B
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W A SIS BT (W38 47 B e | S 07 36 22 S S PR AR
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AN 22 S L R 25, U0 PR AS I 35 IO HR T 4L S 15 3
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Fig.2 Samples clustering
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Fig.5 Relationship between modules and infected time
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Fl g-PCR HdE & B 9 AN FE A (1) 28 Ak 7 1) S — 30
A 2SR E RSN, I 3 AR b
PHEEPRITE SR LA U A g-PCR 356 2k a3 Al ]

*3 BREERPHXETAER
Table 3 Hub genes of targeted modules

Module Hub genes

Pink module(0.40~1.00)  ABLIMI, SUPT7L, MPDU1L, CTSS

Darkgreen module(0.38~1.00) CXCL9, RPS4X, CD55, HSPA13
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= 5 S &

WIS O

-2

9 1 ANEEBERE
Fig.9 Relatively expression of 11 genes
3 3F W
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JeAH G 1 3R I8 6 B Al 5 GSE15323 (A 9 M
A%) M WGCNA J5 it 1 18 ML, IF H Rk

TR B (8] = S B Y pink BEER RN darkgreen £5
ﬁ% X AR AT GO DIREIERE KEGG 1 #% 5 4R
IIATRIE 3R 3K 0 2% ] AR s, AR i 18 T 8 A
Hub JH , pink Bilk GO RiE & %M cis assembly of
pre-catalytic spliceosome , response to cAMP #1 U5
snRNP , darkgreen it GO AR iF & 4 A translational
initiation ,membrane FI poly (A) RNA binding; pink
REH A w4 2 42 25 3 I, darkgreen ARUHR AL 1)
18 %M Ribosome

WGCNA J7 % fiff 1% ) 3% [ RPS4X | HSPAI13
ABLIM1 MPDU1 ,CXCL9 ,CD55 .SUPT7L 1 CTSS 7£
EV71 &b il G B FEAE . Wang 551 8 5
2 P R RE I O R B, CXCLO FEJiki ik 4
S I R IR R A R E T FUAR CXCL9
TEREGE EVT1 AR i S8 1 b 3% i L TERE AR IR
M A SR RIE A 2 2 T, O HLBE A A
H CXCLY Fik{Hiz# ETF, CDS5 7 THbfiE b
94 25 )8 1) Echovirus 1 %K B 19 40 il 52 1K, Jf H.
CD55 2 H R ALY o-FOS FEF K . H

A1 6 A~ FE K RPS4X  HSPA13  ABLIMI ,MPDU1 |
SUPT7L FI CTSS %A AL EVT1 A Rl DUE Hi%
X Z, TXNIP EGRI Al ¢-FOS 1% 3 A~3L K H 1
TXNIP Hl EGR1 7E5 #5244 4 il ok 7 v v] B i 4%
TAE M, mA & A A EAE & A ( thioredoxin
interacting protein, TXNIP) , 1% £ [ J& 41 g 98 i S WL

R L DN R A0 R AR TR T 1 ST A

EV71 G20 A5 8 1 NOX2 41 1Y ROS 724
SRR E S EGRI (early growth response
1), & —Fh B sk i 7, AR R BE 48 268
(Zif268 , zinc finger protein 268 ) B #fl 28 1 K H 1%
FH H A ( NGFI-A, nerve growth factor-induced
protein A ) , HH [ 80 A1 fE FNA 2200 R L 77
FEPR, Bl IA A S — ol g 1 o 3 PR R R
EGR1 A A E M EVT1 1 RNA 2552 dE i aE i &=
il , I H AR #F 7 O T8 35 19 IRES 4544,
A SCHRARAE T EVT1 Y RD 41HE8 b5 c-FOS JEH
Fik L 3.34 fEFIA LY g-PCR S5 R B

4zt 15

ARSI T 5 EVTL R ] e i 24 5
R L 328 W 4% 35 98 8 AN G 3k [ RPS4X
HSPA13 . ABLIM1 . MPDU1 , CXCL9, CD55 . SUPT7L
FI CTSS, 28 ¢-PCR SIS Bk 3 M ReL bl iy 58 [
TXNIP \EGR1 ,c-FOSHI 8 X 41 5L Hl i1 7 S oK 5
B BE—%, Horp TXNIP (EGR1 . c-FOS %k |4
It 2.5 4%, CXCLY R 4.5 ff5, X 26 &4 1)
RIUATRER EVT1 RGO 58 A0 5 25 P i br
K —ES % |
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