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Fig.1 CVBS structure pattern and genome structure
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Table 1 Primers used in this study
Gene name Primer sequence  (5'—3")
GAPDH F: GAGTCAACGGATTTGGTCGT
R: GACAAGCTTCCCGTTCTCAG
2B F: CGGATCCACCAIGGGAGGTGTGAAGGACTACGTG
R: CGGAATTCTTGAGCTCAGCCATGGGT
2C F: CGGGATCCACCATCGGAAACAACGGGTGGCTCAAGAAATTCACGGAAATGACCAAT
R: CGGAATTCTTGGAACAGCGCTCAAGGGT
34B F: CGGGATCCACCATGGGAGGCCCGCCAGTTTACAGGGAG
R: CGGAATTCTTGCACCTTGGCTTGTCTTAG
3C F: CGGGATCCACCATGGGAGGTCCCGCTTTTGAGTTTGC
R: CCGCTCGAGACCTTGCTCATCATTAAAGT
3D F: CGGGATCCACCATGGGAGAGATAGAGTTCGTCGAAAG
R: CCGCTCGAGAAAGGAGTCCAGCCAT
TNF-o. F: GCCACCACGCTCTTCTGTCTAC
R: GGGTCTGGGCCATAGAACTGAT
IL-15 F: ACCTTCCAGGATGAGGACATGA
R: CTAATGGGAACGTCACACACCA
IL-6 F: CACATGTTCTCTGGGAAATCG
R: TTGTATCTCTGGAAGTTTCAGATTGTT
po65 F: TGCTGTGCGGCTCTGCTTCC
R: AGGCTGGGGTCTGCGTAGGG
PCBP1 F: TCCATGACCAACAGTACCGC
R: TACACCCGCCTTTCCCAATC
CVBS5 VPI F: CCAGTGCCCACGAAATAAA

R: TTGCCTATGCTGATGAACGGT

14 RERBEFFRIEHIEN

FIIFH Trizol 1 $2 LA ME O JE BV RNA. RNA
Wi %% Sk cDNA (1) 25 B 2 B8 Hifair® 111 SuperMix, F2
JF . 42°C 2 min £ R DNA, 25°C 5 min—55°C
15 min—85°C 5 min T % 5% 5 15 st =Wk A7
qPCR, & ¥ N i ZE ¥4 95°C 5 min, 95°C 10 s—
60°C 34 s (40 ME¥F), L GAPDH E NS A
(1P 1) ; [EF, RAELISAIKHI &, Xf
IEBCP AR R T I T T o
1.5 IZENITE (Western blot) &#&iNIE HRHIFRIE

I RIPA 2 fift 5 45 B4 03 vp 26 A R
BCA #& [ B A6 I 3 70 & e 2 Bk . A
Jii 4 SDS-PAGE #E i HL 1k 43 B 5 4 21| PVDF Jiie, i
FH 5% I IG 2F 7 5 2%BSA ¥4 2 h, TBST 15 ¥k 3
W —Pr4°CmFE i, TBSTIEWE3 W Hikdh —
PUMFE 2 h, TBSTIHPE3K; ECLIRFISH T
1.6 NF-kBRBEZhFiE &N

W4 45 KN FORL (p-NF-xB-Luc 5 pRL-TK LA
10 : 138 4) 5 CVB5 NSP EL A% & ik Ji b 3t % e

RD40ffi)5, CVB5 (MOI=5) J&YL9 h, F I
SR FH S I PRI R G, DA K R S
PR S DO R EE R LU AR, A5 NF-xB
Ja B
1.7 EAREEERANTNS S

F] H STRING 11.0 # #i& % (https://string-db.
org/) MATEEFINT-FEABAHEAEH 0T, EihY
CVB5 3CD I HAR R M . 6 1.3, i PCR
J5% . Kpn UNot 1Y) . BrREWHEE I ISR $2 4%
b 45 75 15 49 78 pCDNA3.1-PCBP1 B #% 3 35 344
I FFIAE . A 1.4 F0 1.5 54600 H X CVBS VP
FERMFE M, [ ARG B AR B 6 NF-«B 3 5 1
RN
1.8 HIESH

¥ H] GraphPad Prism 9 Ze itk {447 3410 R
2R Jr 225387 (one-way ANOVA) #E474H [H]
IS, SR ST REA K656 VEA T 20 ) W Y LL 552
P<0.05 AZFAG R X ($P<0.05, **P<0.01,
*3xkP<().001, ****P<0.000 1),
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Fig.2 CVBS negatively regulates NF-kB signaling pathway
(a) The mRNA and protein expressions of p65 were detected after CVB5 (MOI=5) infected RD cells for 9 h. (b) After CVB5 (MOI=5) infected RD

cells for 9 h, the expression of pro-inflammatory factors was detected. *P<0.05, **P<0.01.
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Fig. 3 Digestion validation of eukaryotic expression vector
plasmid pcDNA3.1-2B/2C/3AB/3C/3D

Lane 7, 3, 5, 7, 9 were pcDNA3.1-2B, pcDNA3.1-2C, pcDNA3.1-

3AB, pcDNA3.1-3C, pcDNA3.1-3D plasmid, respectively; lane 2, 4, 6,

8, 10 were PCDNA3.1-2B, pcDNA3.1-2C, pcDNA3.1-3AB,

pcDNA3.1-3C, pcDNA3.1-3D double enzyme digestion product,

respectively; lane // was DL5000 DNA marker.



2023; 50 (&)

WEE, % WFEFHEBHSEIEENEBINGINF-«BE S BB ERVEIFHR

+1407-

NF-«B {5 5 & th iy ¢ 8 1 (p65. IkBa,
p-p65. p-IxkBo) il (Kl4e), 3CHI3DHM

b RT3 i G B ER 1 p6S A IxBo 1Y B R 1L
K-

(a) (b) e ] (©)
3k
1.0 Hk
kK
2 12 T 1
xm 808 s & 10{
¥ & g 1
E: 506 £Eos CVB5 + + + + + +
2304 2 8010 WDNASL ¥ = = = = =
s2 Eéoos pcDNA3.1-2B2Flag = + - =~ - -
52 53
2302 M pcDNA3.1-2C2Flag - - + - - -
<
0 0 pcDNA3.1-3AB-2Flag - - - + - -~
Control 2B 2C 3AB 3C 3D Control 2B 2C 3AB 3C 3D  pcDNA3.1-3C-2Flag - - - - + -
pcDNA3.1-3D-2Flag - = =S = =
(C) sk kk (d) [ **I** 1
[T T —
T S— [ S—
121 1 : 1.2 e ———
= = 10
=210 - gl )
= £08 = £ os 65 [ W S S W = |
o %03 o £03
> O =
gg 02 %é 02 65 r T S— — — — — |p65
&% 0.1 & 0.1 |
i 0 : 0 55 Wa—Tubulm

Control 2B 2C 3AB 3C 3D

Control 2B 2C 3AB 3C 3D

Fig. 4 Effects of CVBS NSP on NF-kB pathway

(a) Effect of CVB5 NSP on promoter activity of NF-«kB pathway. (b—d) Effects of CVB5 NSP on the expression of pro-inflammatory factors.
(e) Effects of CVB5 NSP on NF-kB pathway protein detected by Western blot. **P<0.01, ***P<0.001, ****P<0.000 1.
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Fig. 5 Effect of PCBP1 on virus replication
(a) The overexpression of PCBP1 was verified by RT-qPCR. (b) The effect of PCBP1 on CVBS5 replication was detected by RT-qPCR. (c) The effect
of PCBPI on CVBS replication was detected by Western blot. (d) The effect of PCBP1 on NF-«kB signaling pathway was detected by Western blot.

*HA%P<0.000 1.
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Inhibition of NF—xB Signaling Pathway by Non—structural Protein of Coxsackie
Virus Group B Type 5°

ZHANG Jia-Yu, TENG Pei-Ying, LU Wei-Min, YANG Fan, CHEN Wei™

(Medical School, Kunming University of Science and Technology, Kunming 650500, China)

Abstract Objective Coxsackie virus group B type 5 (CVBS5) is one of the causative agents of hand-foot-
mouth disease, which can cause clinical symptoms such as fever, rash or herpes, and neurological complications
or even fatalities. The innate immune response is the first line of defense against the viral infection, and the
nuclear factor-«kB (NF-«B) is a master regulator in the control of immune responses. However, little research has
been reported on the regulation of the NF-«kB mediated signaling pathway after CVB5 infection. This study
explores the regulatory mechanism of virus and the host innate immune response, providing targets for the
development of drugs against CVB5 infection. Methods In this study, promoter activity, proinflammatory factor
and key proteins expression were detected to investigate the regulatory mechanism of CVB5 on NF-kB signaling.
Results CVBS infection inhibited the expression of proinflammatory factors and the phosphorylated p65 protein
expression. Non-structural protein (NSP) of CVBS5 inhibited the expression of proinflammatory factor and
important proteins, such as the phosphorylated p65 and IkBa. CVB5 3CD interacted with the host polycytosine
binding protein 1 (PCBP1) was performed via the STRING 11.1 database, and the PCBP1 inhibited viral
replication by promoting the phosphorylation of IkBa and p65. Conclusion These results showed that CVB5
NSP negatively regulated NF-«B signaling pathway, and the PCBP1 protein which interacted with 3CD could
inhibit CVBS replication through activate the NF-kB pathway.

Key words coxsackie virus group B type 5 (CVBS), nuclear factor-xB (NF-«B), non-structural protein (NSP),
3CD, polycytosine binding protein (PCBP1)
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