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Transcriptome analysis of human neuroblastoma cells infected with Zika virus
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[ Abstract ]| Objective To analyze the transcriptome data of Zika virus (ZIKV)-infected human neuroblastoma cells
SH-SYSY by bioinformatics method, and to identify the potential genes involved in the pathogenic mechanism of ZIKV.
Methods SH-SYSY cells were infected with ZIKV. The total RNA was extracted and the differentially expressed genes
(DEGs) were screened by transcriptome sequencing. Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes
(KEGQG) enrichment analyses were performed to predict the biological processes, molecular functions, and signaling
pathways mainly involved in the DEGs, and the results were verified by quantitative polymerase chain reaction (QPCR).
Results A total of 259 DEGs were identified, including 172 up-regulated genes and 87 down-regulated genes. GO functional
enrichment analysis showed that the DEGs were mainly related to extracellular matrix, response to stimulus, antimicrobial
humoral response, and developmental process. KEGG pathway enrichment analysis revealed that the DEGs were predominantly
associated to inflammatory reaction and immune response. The qPCR validation results of DEGs were basically consistent
with the transcriptome sequencing results. Conclusion The expression of genes involved in extracellular matrix, response to
stimulus, and regulation of inflammatory reaction is significantly altered in SH-SY5Y cells after ZIKV infection, suggesting that
ZIKV may cause neurological lesions by remodeling the extracellular matrix and regulating inflammatory reaction.
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I A I LR UFR RNA-seq H0R, 2 i4E sk
KN G —Fh 8 P R R, R ST
5 MM BN EEFE., CFREMN
R SELR I R ARAE ZIKV R A A [ 40 B AN sh s
TR F J T BE R SRkt Bk CAIL I 5, dn
AW ZIKV G AR 4% 15 40 Vero J5 RETS
YT, 225738 ( differentially expressed
gene, DEG) FEEHE TR T AHX(E 5@ ;
1M ZIKV J8 g A 25 B 240 e 988 41 Jifd SH-SYSY J,
S 5YRRI AN TR L R B A, T
925 ZIKV AR [ E SERik e g pig ™
FIHH ZIKV B /N BRIV B 2 577 10 2 S L 43 Br
Bl on, ZIKV Y530 DEG 32225 5 KU
B BRI, T ZIKV B S 2 4 AR A
BRI i A DB, A b BEE— 25X ZIKV SR (1) 4
YT R S 2 5T

AW G oL A S AL e 4 AR X ZIKV B 1
SH-SYSY 4l M i 4755 Sl o3 Hr, VARG IR 75 1)
Y1 AR A X B, ZIKV G5 1) DEG,
It — 250 M DEG D88 S AT 17E ZIKV gL it
PR RTRES 5 B AV S 4e, LI
TR T ZIKV BRGNP AR5 11 32 R 04
ORI ERAMIGY ZIKV R o | G 4 25
I8 1 53T ML B8 LA

1 #EFTE

1.1 ZHMA5 S A B S Bk M JE 40 i
SH-SY5Y . At bk M K 4 Hfd ( human umbilical
vein endothelial cell, HUVEC ) . A Jiili J iili yd &
JIE b B AN A549 . A JH-Je 20 L Huh7 X5 2 AR bk
% 1. SH-SYS5Y. HUVEC, A549. Huh7 3% H
DMEM % 4 15 Ff B 1 37 0 ZIKV (GZO01 @bk ) i
A6 W 5 AT 2R 9 i 2 R AR A
DMEM I FBS Il F 3¢ & ThermoFisher Scientific 7
Fl; 2RI RNAiso ., PrimeScript 5% 5387 &
TB Green qPCR ¥ 57 &) T H A TaKaRa /A 75
ZU1% 2 th . 5 A7 Oligo (dT) R RE Bk, Agilent
2100 AE=H1 5042 . Tllumina HiSeq -5 ¥ i b g
Bhp A A= YR A BR A 4 7300 Plus gPCR
1. 96 FLE% 8 3% HE qPCR S b #2 W T2 [ Applied
Biosystems 2y A

12 (FaMmRREEN 2k SH-SYSY 41

HFRF 6 4~ 10 em® L, 4 3 AFILR 141, 4y
g2 CRRYRHRIXTIRAL ) o FF5S 2 KAk
3| 80%~90% I, ] ZIKV DUEEYL %L ( multiplicity
of infection, MOI) & 1 &Yt SH-SYSY ZHfi, *H&
HINAZERFLE DMEM, T 37 ‘CH& 5% CO, £
FEAAEEFE 2 h G, FERITEMORIRT RS FR A, 4 nl
B SR A AR R T S 0 4 IR K ZIKV R
SH-SYS5Y 2 i Ji A~ [ B[] 15 0% 248 A PR 285 70 O B 4
Mg (5555, Aw. RIS ) m
O, WA IR ST IR 2 24 h, FFEEEIRIE,
A PBS VeI 2 ¥k, F 1 mL RNAiso 24740,
PRI RNA XF BEZH 4 RE T v 4% 4 SY-1,
SY-2., SY-3, B YL 4 A i iy 44 0 SY-4. SY-5.
SY-6. F Agilent 2100 £ 47 43 #r ASCKS: I RNA Ff 5y
2l BE . Ve J RNA 19 58 481, RNA 58 2% 1 45
> 8 AT AT IS L3 o

13 X BEMELSHFEMNGF FEHSKENA R
J&, J7E A Oligo (dT) A9 #E Bk = % E &AW )
mRNA. Bl J5 A 26 2 /b F mRNA #E17 Bl AL
FTWr. DL mRNA AR S 5% 55 G i cDNA, K XU
cDNA Zifbf5 Fa# T A B . i A I &7
$e3k, JE EATRAN PCR 4 1645 3] cDNA %,
SCIER R TE S, X SCEE A A R B BE RS 30k
FEATRI, DIMRIESCERT . Bk G A& fa, R
[lumina HiSeq *F- 5 % cDNA SCHE AT L0 F .
1.4 W FHIERZRE NS 20 Hr B
FURT SR, F X0 P 25 S AT ks, B 4G R
3k P8 Bt g b I i (LT R <20 )
FNTC A BRI > 5 Bk, Rl Xk
PEA T3 (AN GC & 3

1.5 DEG#fhit R DESeq2 8T MAHZ
] 56 5 i) 22 57 38 40 B B P<<0.05. [log, (2257
f550) |>11E0 DEG R sebnife .

1.6 DEG #) % e i B A g £ o4 XF i ik H Y
DEG #1713 A4L ( Gene Ontology, GO ) IIfET:
BT 25, SR I DEG 5% 3L 1) GO
DIfeiEREAs AT b, W Fisher B IHE75 )
Brif th i DEG & 22 HIBe2E 1 ( ik hnifi sy P<
0.05) . AR SRFNA TR 2T (Kyoto
Encyclopedia of Genes and Genomes, KEGG ) ##
TN DEG 5 W55l i M A ik 2. s
o F A EAE 5387 T H STRING ( https://cn.string-
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1.7 qPCR Z4E 4 DEG 70 4r4s R, Pkik 6 4~ I
WL L 5 A TR T qPCR $iE. FH ZIKV LA
MOI # 1 & %% SH-SY5Y. HUVEC. A549. Huh7
4 Hfl 24 h, 35 HCZIKV R e K A J gt 40 ffg 1
RNA, FH R sk & kA7
SRIGHH TB Green qPCR il {7 & 1T qPCR ¥
o PSR NARR N E RS Y4 0.4 uL

J2 % SRS cDNA,

cDNA

2 uL. TB Green Premix Ex Tag DNA 34 10 L .

-

*z1 EAS|HFF (5-3)

Tab 1 Gene primer sequences (5-3")

95 C 55,

ROX Z # ZJt £} (ROX Reference Dye) 0.4 uL.
ddH,O 6.8 L. 59 ¥ 5 W 5% 1.
95 ‘CHUZTE 30 55
40 1) 2
95 °C 15 s, VL GAPDH }HNZ,
TRAKFRFH 2749, Hif AACt= (Ct gy —
thﬂ ) s
T AT U A ST A A ¢ A B kA
(a) 40.05,

qPCR J [ F2
60 °C 30s,
YRR KLV 95 C 15 s,

SN

60 C 1 min,
H 5 R AR X 2

(Ctapmn—Ctyzmm ) = axmao

TALE T, KK

Gene Forward primer Reverse primer
GAPDH TGGGCTACACTGAGCACCAG AAGTGGTCGTTGAGGGCAAT
KLF15 GCTTGCCCGAGTTTCCTTTG ATGGAGGTGGCTCTTGTGTG
CHACI ATACCAAGTGCAAGGGGAGC CAGTGGTTGGTCAGGAGCAT
INHBE TCTTGGACACAGCAGGACAC CAGTATCCAGTCCCGCCATC
GADD45G GGACACAGTTCCGGAAAGCA TTTGGCTGACTCGTAGACGC
NRIDI GTGACAACTCCAATGGCAGC CTGGGTGGAATGCTCCCAAA
BGN GACCTGCTTCGCTACTCCAA GCTCCCGTTCTCGATCATCC
MAGED4B GACGGAGATTTTGGCGATGC AGCATTTCTGGTCCGGATGG
NAPILS GAGGAGGTAATGGCGGAAGG CATTTTTCGGCTTTGGGGCA
TMEM354 TCGGTGATCCTCTCAAACGC AGGGTTGCTCCTCAGCATTC
STAT5A4 GGAACTCTTACGCCGACCAA AGAGGTGAAAAGACCGGCAG
NCAM?2 ATCACAACAGGCAAGGTCTCT GTCTCTGGTTGCCCTTCTTCA

GAPDH: Glyceraldehyde-3-phosphate dehydrogenase; KLF15: Kruppel like factor 15; CHAC1: ChaC glutathione specific
y-glutamylcyclotransferase 1; INHBE: Inhibin subunit f E; GADD45G: Growth arrest and DNA damage inducible y; NR1D1:
Nuclear receptor subfamily 1 group D member 1; BGN: Biglycan; MAGED4B: Melanoma antigen family member D4B; NAP1LS:
Nucleosome assembly protein 1 like 5; TMEM35A: Transmembrane protein 35A; STATSA: Signal transducer and activator of

transcription SA; NCAM2: Neural cell adhesion molecule 2.

2 & R

2.1 mn}/%%fa}%&;t}ﬁ—féth\#& 1 lumina HiSeq

FIEE . W 2 FiR, ZIKV EGe 4 e A
GHUIAEAC/ TSN

Q30 ¥1>95%, GC FHZAH 50%, XWARFHEG

AT T B I A, FTH TR 2.

JRU 2 FIT RR LA,

4

N \\/

H 5

TUENE, BRI R Q20 Y>98%,

Zﬁ#nn%ﬁ 3 /I\EE ), Zﬂ#nnqzﬁ]ﬁ 11.84 Gb
x2 NFHIERESWTER
Tab 2 Quality analysis results of sequencing data
Sample Raw reads Clean_reads Clean_bases/Gb Error/% Q20/% Q30/% GC/%
SY-1 89 897 222 88 756 300 13.26 0.04 98.21 95.17 50.68
SY-2 83510 106 82549 198 12.33 0.04 98.33 95.46 50.51
SY-3 73265274 72367 524 10.80 0.04 98.37 95.57 50.69
SY-4 80 738 530 79 809 852 11.90 0.04 98.39 95.64 50.55
SY-5 84 189 520 83 148 156 12.41 0.04 98.35 95.54 51.11
SY-6 70 087 366 69 296 404 10.32 0.04 98.43 95.75 50.08

SY-1, -2, and -3 were control cell samples and SY-4, -5, and -6 were Zika virus-infected cell samples. Q20: Phred quality score
20; Q30: Phred quality score 30; GC: Guanine and cytosine.

22 ZIKV 2 #4805 xF . 40 DEG 9 i 1%
SRR LRI T 38 196 L, Hidr 27 455 4

ESIei

HE RIS,

10 741 4

JEHTEEN . AE ZIKV &
XS HEZH Hh 22 e A @JE’JﬁI A 321621, dEd

JR UL Yuf
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AR N 6 034 4~ ( ZIKV JE YL Fxt BRLL 53 510
3044 F12990 1) o ZERFRIRDHIER IR, ZIKV
YL SH-SYSY 4fl i Jm, A& I 21 259 4> DEG,
Horpr 172 SRR GA B, 87 A JEPI AT,
DEG 7E 6 AR FE i P i RIAFE LI 1A, 5
XtRRALAR L, ZIKV Y5 3Rk B AT 10 >3
R 4E T [ (fibromodulin, FMOD) | &
JE % 1 (periostin, POSTN) . Kruppel ¥t H F 15
( Kruppel like factor 15, KLF15) . ChaC %+ it H
JR RE 5 1k y- 4% 24 I 5% % % 1 (ChaC glutathione
specific y-glutamylcyclotransferase 1, CHACI )
il 2 W % B E (inhibin subunit B E, INHBE) |
H K5 i R DNA $858 15 15 5 v ( growth arrest and
DNA damage inducible y, GADD45G) . ¥ % ik
W1 DY B 1 (nuclear receptor subfamily 1
group D member 1, NRIDI) . WPIRJZFE G455
¥ iz
RNA-yW & i 8 H 1 [FJE % B ( transfer RNA-yW
synthesizing protein 1 homolog B, TYWIB) . %jL
FRIk 14 4H R A I B K F (testis expressed 14,

& (mesoderm specific transcript, MEST) .

intercellular bridge forming factor; TEXI4) , ik
TR B ET 10 A4S FE o ALK & 1 E #E 6 (myosin
heavy chain 6, MYH6) . & 7 i 2 B2 i) 8 11 33
( proline rich 33, PRR33) . fAfE 1 75 (keratin
75, KRT75) . BB HE 1 35A (transmembrane
protein 35A, TMEM354) . Jik fi§ 40 % K + 3
( peptidase inhibitor 3, PI3) . FF R FLHH 9
( maternally expressed 9, MEG9) . JtJi 4 J& &
1 i ( matrix metalloproteinase, MMP ) 12, {55
M S K W SO R F SA (signal transducer and
activator of transcription 5SA, STAT5A) . UM (a2
P450 Z % 24 W j% A W b5t 1 ( cytochrome P450
family 24 subfamily A member 1, CYP24A41) |
Kelch FEZE R 51 4 ( Kelch-like family member 4,
KLHL4) , W3 3. %I DEG#17 R HKnHr, 453
R, ZIKV &Y J5 (1 DEG 7] L&) 43 5 12 4~ 2
Redl ), Hrh FZEIO R4l S M. AW
L AR R SR A G, A SR
28.07%. 21.93%. 14.91% i1 11.40% ([ 1B) .

M Cellular process (28.07%)

m Reproductive process (2.63%)
Localization (1.75%)

M Biological process involved in interspecies
interaction between organisms (0.88%)

M Reproduction (2.63%)

M Biological regulation (21.93%)

M Response to stimulus (11.40%)

i Developmental process (6.14%)
Multicellular organismal process (7.89%)
Metabolic process (14.91%)

= Growth (0.88%)

B Immune system process (0.88%) B

Bl 1 ZIKV BRAS538A SH-SYSY AR ERRIZEE S
Fig 1 Differentially expressed genes between control and ZIKV-infected SH-SYS5Y cells

A: Cluster map of the differentially expressed genes (highly expressed genes were indicated in red and lowly expressed genes were

indicated in blue); B: Categories of biological process of the differentially expressed genes. SY-1, -2, and -3 were control cell samples

and SY-4, -5, and -6 were ZIK V-infected cell samples. ZIKV: Zika virus.

2.3 ZIKV & % #m i DEG 89 GO Hh#L iz B &5
E M ZIKV YL G B DEG 23 2% 2 730 4>
GO % H, BEFEMNGO KHA 5524, Hrhw

MY R RERZ, Bk 451 RH, £
FAERE RN A . ZSHENUAE R BB
A7, 4y L HG 48, 42 Al 41 4~ DEG; ¥ K&
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DT INRER) GO & HA 66 1, ¥ K AMMi4H 53 GO matrix, ECM ) . ZISMIZEHEE5H . 44514
% HA 354, GOIIREE &£ M1 /R, ZIKV & UL MBANEIEE . BURCE DRI G g% I N S A %
Ye 5 P DEG 8 541 #h Lt (extracellular (Kl 2A) .

3 ZIKV B SH-SYSY A5 RE LI TEEET 10 NEE
Tab 3 Top 10 up- and down-regulated genes in SH-SYSY cells after ZIKV infection

Trend Gene Description log,(FC) P value
Up FMOD Fibromodulin 4.11 5.63X10 %
POSTN Periostin 3.87 2.14X1077
KLF15 Kruppel like factor 15 1.35 2.54X107%
CHACI ChaC glutathione specific y-glutamylcyclotransferase 1 1.77 1.30X10°*
INHBE Inhibin subunit  E 1.26 1.03X10°"
GADD45G Growth arrest and DNA damage inducible y 1.38 5.39x10 "
NRIDI Nuclear receptor subfamily 1 group D member 1 1.05 9.27X10 "
MEST Mesoderm specific transcript 2.17 5.10x107"
TYWIB tRNA-yW synthesizing protein 1 homolog B 1.13 1.53x10°°
TEX14 Testis expressed 14, intercellular bridge forming factor 1.07 227X10°°
Down  MYH6 Myosin heavy chain 6 —3.13 9.24X 107"
PRR33 Proline rich 33 —2.01 2.05X10°°
KRT75 Keratin 75 —5.11 2.60X10°°
TMEM354 Transmembrane protein 35A —1.92 3.24X10°°
PI3 Peptidase inhibitor 3 —1.23 4.49%X10°°
MEGY Maternally expressed 9 —3.94 4.64%10°°
MMPI12 Matrix metalloproteinase 12 —1.44 9.56X10°
STAT5A4 Signal transducer and activator of transcription SA —1.46 1.06X10°°
CYP2441 Cytochrome P450 family 24 subfamily A member 1 —1.90 1.23X10°
KLHL4 Kelch like family member 4 —4.72 1.24X10°

ZIKV: Zika virus; FC: Fold change.
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Cellular response to cytokine stimulus . Stress fiber
Response to endogenous stimulus Actin filament bundle |m——————
Cellular response to endogenous stimulus Actomyosin |—
Extracellular matrix disassembly Varicosity |nu———
Response to cytokine Z disc |n—
rDNA heterochromatin assembly Adult heart development
Response to lipid Muscle hypenropl;ly in response to stress
Macrophage chemotaxis . Cardiac muscle adaptation
Nucleolar chromatin organization Cardiac muscle hypertrophy in response to stress
Glutathione catabolic process Regulation of the force of heart contraction
System development X . Visceral muscle development
Anatomical structure development Regulation of slow-twitch skeletal muscle fiber contraction
Nucleosome |——— Negative re%ulat_lon of corticotropin secretion
Mi izing center site (n—— . Regulation of corticotropin-releasing hormone receptor activity
Meiotic nuclear membrane microtubule tethering complex [mm———— A Negative regulation of corticotropin-releasing hormone receptor activity B
0 2 4 6 0 1 2 3 4
—lg(P value) —lg(P value)
E Ilular matrix
External lating structure
b Ifalar space
Collag Ilular matrix
DNA pach Nucleosoiﬂne e —
complex
.. Protein-DNA comglgx
N 1 T atta site
Meiotic nuclear membrane microtubule tethering complex [m—
Nuclear membrane protein complex |[m——
. ) matrix structural i
lar matrix conferring 1 ang
Cytokine activity
Structural molecule activity |m————
. Protein dimerization activity |ee—
Dopamine neurotransmitter receptor activity |Eummmmm—
“holesterol 24-hydroxylase activity |m—
Chemokine receptor antagonist activity |e—
Testosterone 16-B-hydroxylase activity |m—
‘hemokine activity |m——
Response to endogenous stimulus
Extracellular structure organization
Cellular resﬁonse to endogenous stimulus
rDNA heterochromatin assembly
Anatomical structure development
Macrophage chemotaxis
Nucleolar chromatin organization
Response to organic substance
Extracellular matrix organization
External encapsulating structure organization C
0 2 4 6
—lg(P value)

B 2 DEG i GO gt =&
Fig2 GO functional enrichment analysis of DEGs
A: GO enrichment analysis of total DEGs; B: GO enrichment analysis of down-regulated genes; C: GO enrichment analysis of up-regulated
genes. DEG: Differentially expressed gene; GO: Gene Ontology; CC: Cellular component; BP: Biological process; MF: Molecular function.
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Xt B35 N ER DEG 43 liE T GO W54,
251 E 2B, 2C fr7n. i DEG #5 S i 4 it 21
SEESNEREALZEY . NIkEA2Z . N4
BX; HFUREW K, RFESMZENE.
EREMREYE . WSS . MORGS S . EOHRIEEAR
X RESHORARER. MESSWOIELR,
O WUE R O IEY 45 S8 i R,
DEG ¥ K i 40 il 20 43 3 22 5 A AR S5 o, £
FHECM. 4HMAMUZEVELERY . AN EI B . A
JR A T ECM 485 3 T Uifig £ 2 5 ECM 45 14 Al
Oy MW B . A s . S5H 0 TIE
PE. AR RIRME A G Al B RS
YRR PSRRI SOV . AN RhE
K DNA Syea gl s . FEAnie b 254 6.
DL S5 RARR ZIKV B i 2 40 s, T R
e EARM B AR T HE . B AN S R I
PERLST . EEIH ECM S50 KR 15 BRI L T Pk
2.4 ZIKV B # #m j % DEG # KEGG & % '3 %
S KEGG il % & % 341 & 3K DEG 1 ¢ 21 24K
PR R AR I 122 4. ¥ PAE A/ NEIKHE T,
X DEG & 1k ie Jo s e ATl &1, 45214
B3 Fis. & S AR R A A 46 28 KO OG5 &
WA REMABRIE . BB ST (cyclic

guanosine monophosphate, ¢cGMP ) - £ 1 I i G

(protein kinase G, PKG) 15 . HHkign i
MIAMEBEIE . F RS B B A Sl ok A AL |
PHZEIEPERCAR - SZ A EAE ] L g . AR
7. IL-17 {55 A5 . ASLg B BE s AR
T [ 32 5 SR SO A B AR OG, a5 S X
FTRA KM DEG A Fos JFFE A AP-1 3 5% [H 1
WAL ( Fos proto-oncogene, AP-1 transcription factor
subunit; FOS) . MMPI, C-X-C 3741k K+ fid
& 2 ( C-X-C motif chemokine ligand 2, CXCL2) .
C-CH 7 LN 71 & 5 (C-C motif chemokine
ligand 5, CCL5) , 5R&GMLLBRAEA X1 DEG
H HA AR A E [ 11 (H4 clustered histone 11,
H4C11) . H3 #IRA B 13 (H3 clustered histone
13, H3CI3) . H2A fER¢AEE M 18 (H2A clustered
histone 18, H2ACI8) . HA R4 HE H 15 (H4
clustered histone 15, H4C15) , Z5IL-17 %58
[ DEG A FOS. CXCL2, MMPI, 5 W %I i &
I BRI A G DEG 45 22 24 FR 8E 1 1 (serine
protease 1, PRSSI) . ZRIFHTMREAEAK 1 I
#H (PABPNI like, cytoplasmic; PABPNIL ) .
22 G FR 75 11 i 2 ( serine protease 2, PRSS2) .
CCL5 (% 4) .

Rheumatoid arthritis

Alcoholism

Systemic lupus erythematosus

Influenza A
c¢GMP-PKG signaling pathway

Rich factor

IL-17 signaling pathway
Neutrophil extracellular trap formation 0.04
Dilated cardiomyopathy |EEEE—— :
Protein digestion and absorption | 0.03
Lipid and atherosclerosis )
TNF signaling pathway |HE—m 0.02
Thyroid hormone signaling pathway .
Viral myocarditis
Adrenergic signaling in cardiomyocytes
Prolactin signaling pathway |IEEE—
Amphetamine addiction |
Epithelial cell signaling in Helicobacter pylori infection (I
Neuroactive ligand-receptor interaction
Non-small cell lung cancer |FE———
Viral protein interaction with cytokine and cytokine receptor |I——

0 1 2 3 4
—lg(P value)

B3 EZRREEEN KEGG BHEEESH
Fig3 KEGG pathway enrichment analysis of differentially expressed genes

KEGG: Kyoto Encyclopedia of Genes and Genomes; cGMP: Cyclic guanosine monophosphate; PKG: Protein kinase G; IL-17:

Interleukin-17; TNF: Tumor necrosis factor.

2.5 DEG #&aR - &amtaatemmsastr FlH
STRING 3 # &8 43 DEG 2 [a] £ 15 09 7 76 4 54k
FH, 455 BoR, A 324 DEG % it 1Y & 1 I AE 1E
AEAEH, 45 24 A BR84S 18 35 4
T B, AR K-means 58 2504 40 .76 FH 9 4%

o3 R =By, B 4 s, Hp gy 285y
ECM FIZH g 41 X 3 58, 4246 FMOD ., & &%
12 /N85 1 (biglycan, BGN) | 2 it 8 %8 M ¢ 5
F1 5 (' matrix remodeling associated 5, MXRA5) .

POSTN. XI#Y & Jii 25 11 o 1 #% ( collagen type XI
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a 1 chain, COL11A1) . MMP1, MMPI12, 5ZZ ¥k
fitf 3 FEFEIA 1 (chitinase 3 like 1, CHI3L1) . KM
£ D (surfactant protein D, SFTPD ) . PRSS2,
PRSS1, HtrA 2254 FR Ik 4 ( HirA serine peptidase 4,
HTRA4) . CCL5., #afk &= &b B+ # 2 K1
( chemerin chemokine-like receptor 1, CMKLR1 ) 3t
14 AMEBE R T SO 25 A N TR
AR BN, S SAE RN A O, 434G FOS . CXCL2,
WAP Y i A% O S5 #4937 12 ( WAP four-disulfide

%4 KEGGEZT

core domain 12, WFDC12) . PI3., STAT5A,
CHAC1. GADD45G, INHBE, KLF15, ZMH 7
& D1 ( dopamine receptor D1, DRDI1) ., H4C11,
H4C15, H3C13, H2AC18 3 14 /4~ i 2 11 i
W 5 A LEREE 1 E#4% 7 ( myosin heavy chain 7,
MYH7) . FlJR&K B ( natriuretic peptide B,
NPPB) . MYH6. 4% B #5 1 ( phospholamban,
PLN ) I 4 Mk A B A AR 2%, F %
HHMETH . cGMP-PKG {5 58 A 5.

SEEREEFREER

Tab 4 Significant enrichment of KEGG pathways and their corresponding differentially expressed genes

KEGG ID Pathway description Gene
hsa05323 Rheumatoid arthritis FOS, MMP1, CXCL2, CCL5
hsa05034 Alcoholism H4C11,DRDI, H3C13, H2AC18, H4C15
hsa05322 Systemic lupus erythematosus H4CI11, H3CI13, H2ACI18, H4C15
hsa05164 Influenza A PRSS1, PABPNIL, PRSS2, CCL5
hsa04022 c¢GMP-PKG signaling pathway MYH7, PLN, MYH6, NPPB
hsa04657 IL-17 signaling pathway FOS, MMP1, CXCL2

hsa04613 Neutrophil extracellular trap formation H4Cl11,H3C13, H2ACI18, H4C15
hsa05414 Dilated cardiomyopathy MYH7, PLN, MYH6

hsa04974 Protein digestion and absorption PRSS1, COL11A41, PRSS2
hsa05417 Lipid and atherosclerosis FOS, MMP1, CXCL2, CCL5

KEGG: Kyoto Encyclopedia of Genes and Genomes; cGMP: Cyclic guanosine monophosphate; PKG: Protein kinase G; IL-
17: Interleukin-17; FOS: Fos proto-oncogene, AP-1 transcription factor subunit; MMP1: Matrix metalloproteinase 1; CXCL2: C-X-C
motif chemokine ligand 2; CCLS: C-C motif chemokine ligand 5; H4C11: H4 clustered histone 11; DRD1: Dopamine receptor D1;
H3C13: H3 clustered histone 13; H2AC18: H2A clustered histone 18; H4C15: H4 clustered histone 15; PRSS1: Serine protease 1;
PABPNIL: PABPNI1 like, cytoplasmic; PRSS2: Serine protease 2; MYH7: Myosin heavy chain 7; PLN: Phospholamban; MYH6:

Myosin heavy chain 6; NPPB: Natriuretic peptide B; COL11A1: Collagen type XI o 1 chain.

o, WFDC12
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&
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Fig4 STRING protein-protein interaction network analysis of differentially expressed genes
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2.6 ZIKV B % 4@ fe. F DEG #9 qPCR & 3E k£
6 FIEN (KLF15, CHACI., INHBE. GADDA45G .

F1 1 B85 5 ( nucleosome assembly protein 1 like 5,
NAPILS) .

TMEM35A . STATSA] #47 qPCR A&l

SERANE SA iR DR qPCR 25 5 5 4 S
JPAE AT, RIBR T BGN, HABSEHFEM4H
SEEREE R AL SR — S, FIAAR O P4

NRIDI, BGN ) 15 /AT JHSER [ b 24 i 555
T 2 (neural cell adhesion molecule 2, NCAM?2 ) .
{0, 25 988 P JE K % A 52 D4B ( melanoma antigen

family member D4B, MAGED4B ) . ¥i/IMARZ %55 RATHE,
2-
O qPCR
0 M Transcriptome sequencing
)
= —of
g
_4.
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© o > P
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égls- é?:;so- . é%ls-
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Fig5 qPCR validation for transcriptome sequencing results

“P<<0.01 vs control. n=3,
x+ts. gPCR: Quantitative polymerase chain reaction; FC: Fold change; KLF15: Kruppel like factor 15; CHACI: ChaC glutathione
specific y-glutamylcyclotransferase 1; INHBE: Inhibin subunit B E; GADD45G: Growth arrest and DNA damage inducible y; NR1DI:
Nuclear receptor subfamily 1 group D member 1; BGN: Biglycan; MAGED4B: Melanoma antigen family member D4B; NAP1LS:

A: Comparison of qPCR and transcriptome sequencing results; B: qPCR results of DEGs in different cells.

Nucleosome assembly protein 1 like 5; TMEM35A: Transmembrane protein 35A; STATSA: Signal transducer and activator of
transcription 5A; NCAM2: Neural cell adhesion molecule 2; HUVEC: Human umbilical vein endothelial cell.
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3 3 i
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E 2 ]

NE=

K2 B0 A NS Y ZIKV 5 6 B 8 E IR,
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VERHE S BT 42, AN BIFSE ZIKV BYe 2w
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JE 238 4 A ST R A BRORD AL S 2 40 R A 4 A R
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ECM &Rl fEAE 4y, 2 A e
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AW TR, S 5P 5% ) 1) DEG
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