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Abstract: To explore the changes of gene expression profile in human rhabdomyosarcoma (RD) cells infected with
coxsackievirus A10 (CV-A10), and to provide important basic data for further understanding the pathogenesis of CV -
A10, RD cells were infected with CV-A10 at a multiplicity of infection (MOI) of 0. 1 for 12 h, and total RNA was ex-
tracted. All transcriptional information of infected RD cells was obtained though RNA-Seq technology. Based on bioinfor-
matics methods, differentially expressed genes were analyzed using GO (gene ontology) and KEGG (Kyoto encyclopedia
of genes and genomes). The results showed that a total of 2 610 differentially expressed genes were screened, of which 1
582 were up-regulated and 1 028 were down-regulated. 8 differentially expressed genes were randomly selected and veri-
fied by RT-qPCR, and the variation trend was consistent with the transcriptome data. The enrichment analysis results of
GO and KEGG showed that the differentially expressed genes mainly focused on intracellular signal transduction, mRNA
processing, antiviral immune response, and other processes. This study suggests that CV-A10 infection may cause au-

tophagy in RD cells.
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. SCEE A E % J5 7E Tllumina NovaSeq 6000 I
A ST B AL
1.4 RNA-seq# #& 4 #7

Kof TR B b E 47 3 U8 5 #5145 Clean reads, {# i
HISAT2 %44 Clean reads 52 % L K 2H #E 47 L%t
3 DESeq2 #1725 5 3 P40 B, 22 5 3 1A i ik
bR P<<0.05, #Ji A cluster Profiler 844 X i 14
15801 22 5 RIK L E AT GO & 538 M KEGG 8@
B 4307, LA Q=<<0. 054 Jy & 42 b 35 1 1) 4 b e
1.5 RT-qPCRIE £ F KL AR

BEHLIE L 8 25 57 RIKEH |, UL GAPDH NS
LD, X S 2D 25 R AT IR E o Primer 6.0
BB 51, 51 RS RS5O 1, R E Y
(BB B o 43 500 DR G 2 6T IR 2 482 B4 RNA
I B 5k A cDNA . #42 # ChamQ SYBR qPCR Mas-
ter Mix (Vazyme) it B 2 B A& & , 88 J5 78 98 6 & &
PCRAX _E#EAT LA I (52 o7 A% )5 : Stage 1:95 °C 30
s; Stage 2:95 °C 10 s, 60 °C 30 s, 40 1§ £ ; Stage3:
95°C 155,60 °C 605,95 °C 15s) ., /il it 22
THE B A E mRNA ZKSE b AR ik i
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Table 1 Primer list
E-7] 19 ¥4 (5'~3") P /bp

FTHI F: ACTACCACCAGGACTCAGAGG 100
R: ACTACCACCAGGACTCAGAGG

NDUFA1 F: TTTTGGCCTAGGTAACGGGG 107
R: TGTGGATGTACGCAGTAGCC

COX6A1 F: CATCAGGACCAAGCCGTT 198
R: TAACGGTCCAAACCAGTGCT

LSM7 F: CGCGACAAGATGGCGGATA 145
R: GGTTGAGGAGTGGGTCGAAG

RPS2P46 F: CGTCAAGACCCACACCAGAG 146

R: GTGTCCTCTTGAAGGTCACTGT

EEFIAIPS F: TTTTGCTTTTTCGCAACGGG 132
R: TGGACTTGCCCGAATCTACG

RPS23 F: CGTGCTGGAAAAAGTAGGAGTTG 122
R: AGCAACCGTCATTGGGTACA

RPL26 F:CGGAAGCAGCGTGTAGTTCTCTT 101

R: CGGTCGGAAGTCACAAAGGGATT
GAPDH F: CAAGGGCATCCTGGGCTAC 131

R: TTGAAGTCAGAGGAGACCACCTG

lent 5400 bioanalyzer £ ] RNA 19 52 % . £ 2 1
7~ RNA 2B 58 Bt L Bt R B ik, o] DAAE R
A AR i TR SO
2.2 RAEEIEL

Dy 8 5L 28 3 i 7, AR BIR S 11 6 AN B il 119 35 T
FE A b ¥ 90% LA B, Q20 FfE #E 97.15% ~
98.34% ,Q30 M AE 1 92. 34 % ~95. 02 % , 1 B Il ¢
AT YT A o
2.3 HAF ARk

B T A FE B9 Clean reads Fbx 8 2% JE 4,
MR 455009 X E BT LLE Y, Clean reads H7, i
Iy b Xt 2 2 2% 3L 4L 1 reads H ] 7 93. 90 %~
95. 78 % 5 L Xt 2| 2 2 BE X 21 M — {37 & Y reads L
TE 91.56%6~93.40% 5 B Uy b X 2 4h 5 X 3k Y
reads LI AE 90. 78 % ~92. 24 % , Lk 53 W7 Lo X

#2 RNAR=iFfE
Table 2 RNA quality assessment

. A260/  A260/ . Foz
RaA 280 230 RIN- Bt /g Zhik
CA10-1 1.94 1.87  10.00 73.290 A
CA10-2 1.96 1.85  10.00 72.280 A
CA10-3 1.93 1.83  10.00 75.880 A

MOCK-1 1.97 189 10.00 58485 A
MOCK-2  1.95 186  10.00 50.155 A
MOCK-3 1.98 187  10.00 51.625 A

TE - A260/280 A4 15 L A 1. 8~2. 45 A260/230 A 48 15 Bl A
1.5~2. 4; RIN G 4% 5 [l 7~10

Note: A260 / 280 qualified range is 1. 8~2. 4; A260/230 qual-
ified range i1s 1. 5~2. 4; the qualified range of RIN is 7~10

SAHE 0% L b B0 I I 5 A e e FL 3 R B L
5 T LU T J5 S W 22 50

x3 MWFRESH
Table 3 The quantity of RNA-Seq

FE il 24 B J5U 51 5 i 1 T8 e/ % Q20/% Q30/%
CA10-1 47509424 43010476 90.53 98.11 94.48
CA10-2 44308136 40876004 92.25 97.82 93.93
CA10-3 45310386 41971856 92.63 98.27 94.90

MOCK-1 45437180 41517434 91.37 98.27 94.90

MOCK-2 42128284 42077048 99.88 98.34 95.02

MOCK-3 49362546 44786386 90.73 97.15 92.34
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Table 4 Reference genome alignment
HE i 44 R I FEA SR A/ ME— b xd %/ % FEXS 240 i X3/ %
CA10-1 43010476 95.00 92.69 92.00
CA10-2 40876004 94.58 92.22 90.78
CA10-3 41971856 95.67 93.26 92.24
MOCK-1 41517434 95.78 93.40 92.18
MOCK-2 42077048 94.15 91.78 91.56
MOCK-3 44786386 93.90 91.56 91.07
2.4 2R A kKM ik e b £S5 CV-A10EERD HAM/E AR EER (7 10)

U P<<0. 05 11 oAy 22 57 3 1 2 DA 0 0 30 s of ,

Table 5 Up-regulated expression of genes in RD cells
infected with CV-A10 (top 10)

57 L log,(Fold Change) A AL AR , LA —logi P b A4k ——
bRy o B OB D) o i kol AT EAR L, T MOCK e s A 24 7 HE K 4 P C};angw Pfd
H,CV-ATO P IA 2 610 P22 5+ RIBFEN I ENSG00000278783  MIR6071  4.569 809 0.012 777
A MR FE A 15824, Rk T I A A ENSG00000285441 SOD2 4.569 714 0.023127
10284, FR5FFE 6705 T G2 i F R ENSG00000207575 ~ MIR649  4.493 882 0.003 645
BSR4 104, ENSG00000233242 AL512604.3 4.458 046 0.016 976
ENSG00000066336 SPI1 4.450 433 0.019 825
e CV-110 vs MOCK ENSG00000256603 AP003170.4 4.364 245 0.038 263
ENSG00000182107 TMEMS30B  4.359 917 0.027 414
ok * . ENSG00000279532  AC002094.5 4.353 687 0.026 246
. ENSG00000272954  AP000553.2 4.331307 0.038 895
sk . ’, ENSG00000275703  U47924.3  4.331217 0.024 672
A, ) 5 P <005
For e o iChongs>0 #£6 CV-A10F RD 4AE TERXER (37 10)
Ea ’138‘;’7%152028 Table 6 Down-regulated expression of genes in RD cells
4t infected with CV-A10 (top 10)
b ooy .'. —— S 4B 10{;2(Fold Pl
ORI Change)
ENSG00000200591  ACI114489.1 —4.754189 0.007 750
e T B ENSG00000245080 MIR3I50BHG —4.554 593 0.013 359
logyFoldChang ENSG00000265490  AP001178.2 —4.544 748 0.012 734
1 CV-AL0 B RD AMME SR IEELE AL E ENSG00000283408 MIR548A1HG —4.536 613 0.013 677
Fig.1 Volcano plot of differentially expressed genes in RD ENSG00000214711 CAPN14 —4.435887 0.017 973
cells infected with CV-A10 ENSG00000262728  ACI123768.3 —4.432835 0.018 945
ENSG00000228221  LINC00578 — —4.396 384 0.023 298
2.5 GO Ea# ENSG00000273165 AL121652.1 —4.301 768 0.024 286
GO % Hla i 55 1 A0 21 5 - Dy e AN A ) ENSG00000245662  LINC02211  —4.295 280 0.024 645
SRR A, X 25 R RIS N T GO TR E ENSG00000167749 KLK4 —4.293 585 0.024 740

BN RER, ZRRIXRENFELSE T4
W A NAE 5 7S mRNA I T B B R e 54k
Yo B S A PSS G AR S G S5 D REAR O 5 [
IF 2 57 T AZ A A A D% 55 Al M 20 43 (18 2)
2.6 KEGG i % 2 #7

RS EIR MK 3R, 2 Rk B A
#] mTOR 17 %7 i % (mTOR signaling pathway) .

Notch 15 = il ## (Notch signaling pathway ) \MAPK
%5 18 % (MAPK signaling pathway ) . Wnt {5 5 i
i# (Wnt signaling pathway ) %5 5 2L {5 5 1%, YA F {5

5 5 A MLE AL T AE T A BT T R SO
T R S 0k 1 A R S DDA OC, $ R CV-AT0 R
1 RD 40 i & A= 55 B0 00 4700 B I BRI
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Fig.2 GO enrichment analysis of differentially expressed genes
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2.7 RT-qPCR % iE 5 #7

ST IR A si 20 B AR 00 o R PR A BIF 5 3k B
GAPDHE R W ZH W, 3B AL Pk 3%k 54~ 8 5L A
(FTHI1 ,NDUFA1,COX6A1,RPL26.LSM7) #l 3
AR JE & R (RPS2P46 \EEF 1A IP5 . RPS23) it 17
RT-qPCR. WA 4 iR ,RT-qPCR 25 5 5 5 5k 41
WP 345 1 22 S R BE PR A R Gk b i 3 — 3L,
b, W AR Y S 2000 e AR AS A B0 2 TS 1Y
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Fig. 4 Verification of differentially expressed genes by RT
-qPCR
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BE G0 RE AR 0T A0 B T e AR R R A SG
mTOR {5 5 i  1L-17 5 5 # % . Wnt {5 5 i #
4 WSS IR GAPDHVE R 9 2 B B, X Bl HL
PRIE 1Y 8 A~ 22 5 R I8 B 17 RT-qPCR % IiE , 45
IR 22 5 R IB R 1 A8 b 5 RNA-Seq 45
— B0, L, FRATTIA A A F 5 35 A5 1 e 5k 41 B Hie 2
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W AT LR B ML 7 AR B O BIR S R S
YEFFRAAS, B 0E I B A 5405 TR S 1 A0 L 2 ok
T A0 B A B 4 AR I T R S 4 4

o FEBDEAEYUR LB = AR K B0 R R g A
BT, AWK E2 W 5, L% i RNA-
Seq AW GE EV-ATLIE YL RD 40 Jifg i 55 P 2 5k 1%
R AEEV-ATLERYE RD 40 1 3 h i1 2% 5 32 3k 5L K
KZ 5 A WERPET-AHC, B YL 9 h 5 A I 2 7 g R
F Atg5 Al mTOR 148 2 A Rictor By 3K 3k /K - #A
b, BE— IS T EV-ATL Y £ 5] RD 40 i
FWE . ABF5E 0 KEGG 2 #r 45 3R 88 ,mTOR {5
53 0 E AR R . mTOR f5 53 & it
) A WA S Y e, FRATTAE I CV-AL0 L RE
I RD 400 F WL H BEAS AT DAAE R MR R A
W RETEHE DU R i AR h R AR
T T 40 M AT DL b 8w RE R 2 0 2R BT R R e
% 25 5 Tl I IR i | O S R A R A P R R 47 s 27 J%
Yl ARWE S GO 4 b E S B S R R R
M XMz ZF-EAKBE " . 2R -EAMKR
G5 40 M P B R AR R R AR, S 5N
80%6 Lk I K 11 0T Ay R i . FRATT AN RD 40 i
2338 of S AR A AR R HRHT CV-ALO By I gL . A
W 5% & B 40 B 2 SR 5 N 2 4 R A oL i O X
Wz RN S BRI R AE R
— 3t 3 ) EONAE S S 5 R AR B
PE RN

MAPK {5 5 B 75y 40 j A5 5 15 2 10 2%
7, S 5MMER i 6 FREE R BOE R S E
2N A5 22 P AR SRS S B . R R R S R Y
PNE I K B A il 5 INK/SAPK 1 p38 MAPK
36 Ak A CY . A B 5E i iE | INK/SAPK #il p38
MAPK #4570 7] LAl EV-A71 B9 & il , 3 1 INK/
SAPK #il p38 MAPK {5 5 i % 1 & fi i 7 EV -
AT . AHE 58 i KEGG i #4347 & 4 2]
T MAPK {5 51 % , H MAPK {5 5 i il g2
SR IR ETE 204 DL B HROR CV-AL0 & 4L RD
0 A 1 5 AR HEOE T MAPK {5 50 5%, MAPK {5 %5
S R AR T CV-AT0 (1 52 i A

— R, TP AT T R R AR e )
ARG 53, 7E 99 B AR i 2E BBl S AT & 4 AR
PR ABAWE S R IR & B TR A5 5 % .
Lei % % BLEV-AT1 Y it v DL i 22 g 42 390 il
IFN 77 A o 1k 8 s e bl i H A9 R, 341
D CV-AT0 76 Y RD 40 M (1% 3 & epr 3l 22 317 4
IEN 7 A ok 1k 3] Gy 396 3 1 H 1 .

S8 g T 9 75 51 R 19 T 2 1 2 7E 2008 A
I E B Ry 5 AT Yo, LR R KM S T =L A A
e AR 22 A ok U L AR E RIS & B 4 W 1
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