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Study on the Role of Caveolin-1 in EMCV Infected Host Cells

LIU Yang'?, ZHAO Kexue'?, XU Shujuan'?, LIU Yizhong™* | LI Qiongyi'**

(‘Key Bio-engineering and Technology Laboratory, Biomedical Research Center of the Northwest Minzu University, Lanzhou 730030,
China; *Life Science and Engineering College of Northwest Minzu University, Lanzhou 730030, China)

Abstract  EMCV (encephalomyocarditis virus) is an important zoonotic pathogen, but its pathogenesis is
not clear yet. Caveolin-1 mediate various viruses to infect host cells. In order to explore the effect of Caveolin-1
in EMCV-infection in vitro, this study detected the expression of Caveolin-1 at different times of EMCV-infec-
tion. And conducted the test of transient overexpression, transient silencing and inhibiting Caveolin-1 endocytic
pathway on HeLa cells and HEK-293 cells, then observed the effects of viral infection. The results showed that
the expression of Caveolin-1 in HeLa cells increased during virus infection. In the results of Caveolin-1 transient
overexpression test, virus titer, virus copies and virus protein detection results showed that EMCV infection was
promoted, the results of Caveolin-1 transient silencing test and inhibition test showed that EMCV infection was
inhibited. These findings suggest that the Caveolin-1 dependent endocytosis pathway promotes EMCV infected

host cells.
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Caveolin-1; EMCYV (encephalomyocarditis virus); HeLa (human cervical carcinoma cell); HEK-
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AP 2 AR AT
1.3 EMCVEE A [E]BT 8] B Caveolin-13R 1A 7K F
ol

B K1) HeLagl B 270 T 6 7L 40 i % 97
B, FrAm g & A 80%~90%0 , #HATEMCVETT, $
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5. 0.25 g/LEE A W5k T =i 1 h, I R $itCaveo-
lin-11JHAR(1:1 00045 8%), Z i F ¥ H2 h, PBSTHESIX,



%% Caveolin-14EMCVIE 4415 3= 40 i vh i 46

2255

FERS min, BN HRPERICHIL2EPTR 9T, iR T
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{1 R LR B

143 Caveolin-1B3ATit F ik Edad IR 1420077735
HeLaZtlffid 1] Caveolin- 1B#i i 2654, SRIGHHT EMCVIR
7, BERFRUN0] MOL I BRI 0-0.1/(0.7<TCIDs 2.
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lin-1HFHRECR
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EMCVILEE:, W0, 6. 12, 18, 24 hif) EifHaEM
R # FE, HIEMCVAE K B2k, YicdE24 hit 4 i
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DMSO¥4 Nystatinfic. & % & 5% FBSHJ 0. 12.5, 25,
50, 100 pg/mL{#) Nystatin TAER . 5256 FT 24 hish
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24 hJi5, F A TE R IR i B A T 40
JIRl, EEAE 3R, RGeS S e 2 L 7 A R
.

&1 Caveolin-133FRiA5 | ¥F5

Table 1 Caveolin-1 overexpress primer sequences

GIE/ B SIFEFI(5'—3") FEAK S bp
Name of primer Primer sequences (5'—3') Length of product /bp
Caveolin-1-F CGG GAT CCA TGT CTG GGG GCA AAT ACG TGG ACT C 537

Caveolin-1-R

GGAATT CTC ATATCT CTT TCT GCG TGC TGA TGC

#2 Caveolin-1/N FHRNAFFFI
Table 2 Sequence of Caveolin-1 siRNA

B /NTHRNARF(5'—3")
Name of sequence Sequence of siRNA (5'—3")
Homo-Cav1-siRNA1 CAG GGCAACATCTACAAGC

Homo-Cav1-siRNA2
Homo-Cav1-siRNA3

GCA AAT ACG TAG ACT CGG A
GCA GTT GTACCATGCATITA
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1.7 Caveolin-17ZEHEK-293 40t &0 E FH FUIR =

1 Caveolin-17IA7K-F K HEK-2934H il
ZH 1.4, 1.5, L6 HISLIG 7%, X4 Caveo-
lin-1_E AR 5347 EMCVILEE, WE B iSRG
BRI P AP EEHE DUEL . AR5 T4 8 A R FE I Ny statin
1EF T HEK-293411 1 j5 A TEMC VI B, FFUSSE B
D73 B FE AN B4 DAL
1.8 GitFE SR

{8 F GraphPad Prism S {4 X S 56 £ 48 12E 4T 5
R ZE 0 Mr(nsRmP>0.05,%F 71 P<0.05, **F£ /R
P<0.01, ***3&7xP<0.001).

0 3
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2.1 EMCVR:EA[E B8 Ef Caveolin-13R 1A 7K SF
KmaE R

HeLaZll il 75 J50. 3 6. 9. 12 hilit#E4 gk
1T Western blothGl], AR FZEFFANHAE XTI, 2550
N, [RVESF ) B X 422 75 40 o Bl R 3222 41 it 7 Caveolin-1
P, 1M B YT (A AE K, Caveolin-11)3%
EEWEE 2 ThE, EEPEEMCV G 3 hE 9 hif ik
BT E (B 1), X478, Caveolin-1R A&
EMCV AT Ko
2.2 Caveolin-13TFRIAFFTEMCV BRI F2 M
22.1 Caveolin-1AAZ KA BMAMELR  PCRY I
PRI R FEL IS, 45 SRR, 20 K/NGF
G LR (K24), 1X$&7R Caveolin- 14 i ). #4
H 21 RIS 2 XU 5 pcDNA3 1 BRIz, #
A S5 AT U D) S8 AIE AT LU, d5 2 R Th Al 2
pcDNA3.1-Cav 1 AR XUEFDIRG I oA 2457,
721500 bp K/ 5 H 26 K/AMERF, FJ5

9 12 /h

EMCV - + - + -

+ - ¥ - +

Caveolii-] s - - D e SD =

B-actin cHED D G T G ey T O O T

+: JEYLEMCV I HeLadl i, - AR JKYLEMCV I HeLaZllH .

+: HeLa cells infected with EMCV; -: HeLa cells don’t infected with EMCV.

Ell EMCVREAEIRTEEL Caveolin-13R1X 4
Fig.1 Expression of Caveolin-1 in different periods of EMCYV infection

(A) M1 1

500 bp 537bp

(B) M2 2
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500 by [J— 337bp

e

A: Caveolin-1 PCRY" 3 5256; B: pcDNA3.1-Cav 1 BB XUEE IR I1; M1: DNA %S T 5 BARHE(100 bp); 1: Caveolin-1[HPCRY 1 74; M2: DNA% T

R EARME(L Kb); 2: pcDNA3. 1-Cav 1 SR U 1724 .

A: Caveolin-1 amplification product; B: double enzyme digestion of pcDNA3.1-Cav1 plasmid; M1: DNA molecular mass standard (100 bp); 1: amplifi-

cation products of Caveolin-1; M2: DNA molecular quality standard (1 Kb); 2: detection of pcDNA3.1-Cavl plasmid by double enzyme digestion.
[El2 pcDNA3.1-CavlFRHiAE
Fig.2 Plasmid design of pcDNA3.1-Cavl
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e HeLaZl B b, T55 4548 hilesg, #8524 hs
WCER 20 MR 3B EAT R B AR VP 8 B3 FE AR

NC 1 pg

B-actin

BEHE DLHORE N, FE%F VPLER RN &S SREEAT KB 534
SR JEE2 ng B 2H TR RN 2 TR 23 3l i 22 HeLaZit i
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4). U ERREEEATINGE R, AR R R A
N5.625, T2 ngZlNiE56.625, 257 8%, 1.5 ngZli)
For et SR 5 7S FAHAE b R G o 2 DLBON i 2 2% (A
4D, P<0.05), VP18 [ SRR 2 5 AN, H
AN 2 (BI4BATEAC, P>0.05). AT, SR8 5
AR BRA 24— 5, (HE RS2, #HRCa-
veolin-1_Fif A[{ZFEMCVIgGe ., 1M H., Mg aEEE K h
LATTAE I, /£ EMCVE HIIEFE I FE+ | Caveolin-1
Tk RIA 2 9 B P v T R ZH((BI4E)

L5pg 2pg

[E3 Caveolin-13T FRiL
Fig.3 Detection of Caveolin-1 overexpression
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A,B: VP1 protein detection; C: virus titer detection; D: virus copies test; E: virus growth curve; ns: £>0.05; *P<0.05; **P<0.01.
[El4 Caveolin-1 -iEFZEMEMCY
Fig.4 EMCY infection after Caveolin-1 overexpression
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R, T A sIRN A3 ZH I s 17T BR A0  55 4 (15)
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siRNA1. siRNA2. siRNA3 K NC% 5#% 4% HeLa
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AN TR B R B R e A K k. W EEA
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VP14 B 7R, Caveolin-1FH41 5 %) 8 240 41
Eb 2 25 R BE (K 6B, P<0.05), J5i 25 3 DL 4s R EOR
T 50 MR AR LE T Pl i 2 (8 6D, P<0.001,
P<0.01), Jp3 B 14 5 ARG U &5 SR A0 el 4 325 (11
6C, P<0.001), W1 NCZH [ 257 £ 5188 5.04, 34>
SIRNAZH 341H 50 731 ]3.46.3.33.3.83, Z Al i 3
3R ) 5 SRk A — B, #BHLOR Caveolin-13R15 T
V5 AT HIH EMC VIS . 1 H., WIsaE K2t
AlEH, fEEMCVE FIHAE L FE 7+, Caveolin-1 K
R 2L P 2300 P AR T 0 R ZH (BI6E)

2.4 Caveolin-l AFER4FFMHHFH FIFFEMCY
R0

24.1 Nystatini& REHit  FHeLaZlfBESH

siRNA2 siRNA3

Caveolin-1 “ 24 kDa

Pactin WS S R 0

&5 Caveolin-1F5AT 3T 2R 48
Fig.5 Results of Caveolin-1 Silencing
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A, B: VP1 protein detection; C: virus titer detection; D: virus copies test; E: virus growth curve; ns: P>0.05; *P<0.05; **P<0.01; ***P<0.001.
&6 Caveolin-1 NiFFZEMEMCY
Fig.6 EMCY infection after Caveolin-1 Silencing
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Fig.7 Cell activity assay
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A,B: VP1 protein detection; C: virus titer detection; D: virus copies test; ns: P>0.05; *P<0.05; **P<0.01; ***P<0.001.
[Z|8 Nystatin{EF} NEMEMCY
Fig.8 EMCY infect after dealt with Nystatin
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A: Caveolin-125 FFGI; B: 978 851 BEATIN; C: 9 545 VLA, *P<0.05; **P<0.01.
A: Caveolin-1 protein detection; B: virus titer detection; C: virus copies test; *P<0.05; **P<0.01.
E9 LM TAREMEMCY
Fig.9 EMCY infect after Caveolin-1 overexpressing and silencing
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Fig.10 EMCY infect after dealt with Nystatin
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