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[ ABSTRACT ] Aim To investigate the effect of carcinoembryonic antigen-related cell adhesion molecule 1 ( CCI)
on the expression of coxsackie and adenovirus receptor (CAR) and secondary myocardial injury after coxsackievirus B3
(CVB3) infection. Methods The overexpressed mouse CC1 recombinant virus was constructed, and the recombinant
lentivirus pLVX-CEACAM 1-ZsGreen-Puro (rLV-CEACAM 1) was packaged and the biological titer of lentivirus was deter-
mined. It was divided into CCl normal cell group, CC1 overexpression group, CCl normal +CVB3 group and CC1 over-
expression+CVB3 group.  The apoptosis rate of cardiomyocytes was detected by AnnxinV-PE/ 7-AAD double staining in
each group, and cell activity was detected by CCK8.  The expression of CAR gene was detected by qPCR.  The expres-
sion of CAR protein was detected by Western blot, tumor necrosis factor alpha (TNF-a) , interleukin 1 beta (IL-13) were
measured by ELISA. Results (1) Recombinant vector sequencing CEACAM1 showed a gene sequence connection,
which proved mice CEACAMI1 recombinant virus vector was built, determination of recombinant lentivirus was 1. 5x10"
TU/L.  (2) Apoptosis rate of cardiac myocytes in CCl overexpression+CVB3 group was significantly higher than that in
other groups, and the proliferation rate of cardiac myocytes was the lowest (P<0.05). (3)Relative expression of CAR

gene was the highest in CC1 overexpression+CVB3 group, and the lowest in CCl normal group.  Relative expression of
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CVB3 was significantly higher in CC1 overexpression group than in CC1 normal group (P<0.05).
IL-1B were higher in CC1 overexpression group, which increased significantly after CVB3 infection.

may promote the expression of CAR in cardiac tissue or cell after CVB3 infected cardiac myocytes.

(4)Level of TNF-a,
Conclusion CC1
CAR might be a po-

tential target for CC1 to regulate the process of cardiac injury caused by CVB3 infection.
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JH 5 RO JILAR A PR 45 45 2 3 2 DCML 1Y 3222 i #L
filZz—" ) SE & BN CAR REA 282> CVB3 &k
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1.2 FLEOAZEAa S B

e, SPF RHF ALK, 75% LB ¥ F, &
SIR T BB B ALITNE, B kBT 7%

N FBRGR A A AR RS R L BT
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1000 r/min & & 5 min, % 40 J 5, b E R DL
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FBS By DEME & #3535, T 37 C 5% CO, &4
B,
1.7 st 5 A

FARFRLILR N MG A N R FE A 1
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M CAR 2 FE Br A 51 1 A F: 5'-GGAGTGTGTG-
TAGCGTGTATTG-3', R:5'- GCACAGCACCTGAAGA
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CTTTGTGCGCCTGT-3", R: 5'- CAGGCCGCCAACG-
CAGCC-3"; )} % # F B-actin 3| 41 & F.5'-GAGG-
TATCCTGACCCTGAAGTA-3' | R:5'- CACACGCAGCT
CATTGTAGA-3',
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Y (KR 89 5xLoading Buffer 3% 4, # /K& 5 min J& #
T ERER K R TR G HATEE, #H AR BE —
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Image J 3 14032 B AR 4 oy b % E AR,
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W, &58, 24 h Ja & W AR SO JULZ0 M Ut B | 00 i 240
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S L LS RE I A B (B R L B — Bk g, &
T A R 45 5, A s i L BRC LA M 2
(93.6+2.7)% (n=5;F 1),
2.2 BIh#IE CEACAMI it RikE ik

CEACAMI FEZZRARFR 3 p 45 R WL 2, %
E JE NS S A2 B B 1.5x10" TU/L(K3) .
2.3 AnnxinV-PE/7-ADD MU CC1 @ RIER
CVB3 Bt AApAT &

CCl i FIRZH M CC1 IEH +CVB3 4% CC1 1E%#
2O LA M8 TR T CC1 i 33K +CVB3 4l #5 H:
b= 210 WLAT B PR TR R TR (B 4) ., $7 CCl

A EEZ 5 CVB3 JBRYL O LA M 5 | U ULk & A1 4d3 o
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200 -
<
>
[
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0 a .._.L..u.-&t L
10' 102 10® 10* 10° 10° 1072
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B 1. R ARAREE O LE
Figure 1. Flow cytometry was used to identify the purity

of cardiomyocytes

2.4 CCK8 #&illl CC1 T RIERK CVB3 B0 ALA
Jiiabeehre]

5 CC1 IEWAAHI, CC1 33 FIR4 0D, KR,
CC1 IF % +CVB3 2 OD,,, # CC1 3o 6 35k 2H FEAIK,
CC1 1 FR+CVB3 417 VU4 e A% 5 45 4 1] 11 25 7
PIA Gt X (P<0.05,n=6) , #F—F3#R CCl
AIESS CVB3 YL LS R (FS) .
2.5 qPCR #&ill CC1 ERIER CVB3 BREFAF
CAR ERFE K AT CVB3 mRNA 7k F

RNA P45 4R | CCL 3 %3541 CAR mRNA
FIRH CC1 IEF 4 W T+, YL CVB3 J5 P4l
CAR mRNA k3 HT B 8T, CC1 i F R 41 A X
CVB3 mRNA K48 CC1 IEH A BN £ 2573
HREM(P<0.05;F 6 MK T),

Ml il H]M\M |

i

|

.\(\
|
& 2. CEACAM1 EAFHE B NFER

$&/% CEACAMI i FRIAHARFH LT
Figure 2. Sequencing results of CEACAMI1 recombinant vector
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B 3. ERKRSHENE A B.C.D.E.F 32 F A B 1072107 107 107° .10 #1107,

Figure 3. Determination of recombinant virus titer
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LR RRFH TR 4l
Figure 4. Apoptosis rate of cardiomyocytes measured by AnnxinV-PE/7-ADD double- staining
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1.5~

OD450

5. CCKS8 #ill:s L FEIETE (x+s, n=6) a N P<0.05,
5l EEHALB; b N P<0.05, 5 CCl i FIKH B ¢ A P<
0.05,5 CC1 IF#+ CVB3 41 [L#,

Figure 5. Cardiomyocyte proliferation measured by CCKS8

(xxs, n=6)

25~

CAR mRNA relative expression

& 6. qPCR #ill CAR mRNA Ri% (x+s, n=6) afy P<
0.05,5 CCl IEWA L ;b A P<0.05,5 CCl it KM A ;¢ N
P<0.05,5 CC1 IEH#+CVB3 A b4,

Figure 6. CAR mRNA relative expression by qPCR(x+s, n=6)

201

—_ —_
o [¢)]
T T

CVBS relative load
)
T

CC1EEE+ CCligRik+
CVB34H CVB3#

7. qPCR #iU7R[E CC1 H48%t CVB3 mRNA 7KF (x+s,
n=6) a N P<0.05,5 CCl IE#+CVB3 4%,
Figure 7. CVB3 relative mRNA level by qPCR(x+s, n=6)

2.6 CClEFRIER CVB3 BiLi¥E CAR EAKRIE

g 2R3K CAR & H,CCl & Fik4 CAR &
H# CC1 IEH A8 #ETH5 , B4 CVB3 J5 CAR HHH
FEIRBCHT I G, DU A 22 R B (L 8) .

CAR
B -actin
c
Qo
[
¢
ac1.0F abe
oE
Q. ab
=8
T g
27 05
0o
<
O
0.0
1 2 3 4

[ 8. Western blot #&ill CAR E B RiX (x+s, n=3) 1K
CCl i$3RiR4,2 o CC1 IE#H 4,3 7 CCl i3 FKik+CVB3 41,4 K
CCl IE# +CVB3 4, a J P<0.05,5 CCl IE® A LE;b R P<
0.05,5 CC1 I RIKHILE ;¢ I P<0.05, 5 CCl IEH +CVB3 4
A,

Figure 8. The expression of CAR protein by Western blot ( x

s, n=3)

2.7 CCl TRIZER CVB3 BEF S LiF
TNF-o 1 IL-1B 7K

CC1 T F IR TNF-a IL-18 /K FAEEEY: CVB3
HIEE CC1 IERATHS B Ys CVB3 J5 W4l TNF-o FlI
1L-10 7K A Bk e mir B @ 7 /&, DU 4L R) 22 S+ 39 4
TH# R S, P4 e & CCL 2 %3k +CVB3 4
(P<0.05;K9)

3 it

CVB3 B4 J5 5 | 198 7 £ 0 WL A (viral myo-
carditis, VMC ) Jz DCM Xf A 2 f B & ol ™ 5 18
T RS T CVB3 B AT O LA
BB — AR O R,
PEODILR /N BLG LA LU TNF-o e sk T8 H
p65 (nuclear factor kappa-light-chain-enhancer of acti-
vated B cells, NF-xkB p65) F13& it 4 J& & H & 2
(matrix metalloproteinase-2, MMP-2) #&ik g 3% i,
CVB3 iiid 5 CAR 456, S AN 3 ks 8 A
ity ] LA T RS O LA A R A IR, i HLAR A7
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S ©

& 9. ELISA # i TNF-o 0 IL-1B 7K (x+s, n=6) aly
P<0.05,5 CC1 IEHALLE;b 2 P<0.05, 5 CCl i Rk A ;e
i P<0.05,5 CCl1 IE#+CVB3 4 [bE

Figure 9. The levels of TNF-a and IL-1$ measured by

ELISA (x+s, n=6)

FE R B FE DR 0] LA R BIUAAR 5088 R RE S0, 7F
T8 BRI BE A [R5 10 ILAR AR, J5 A ] i
AL AET 3 2 rT BOO MRS5S Y, S 8500 1)
RE TR =3B RATASEER 245 1 /R, CVB3
TR 5 VR A AR R e i O JUL 40 B 0 T R e T
OD,5, FEAIK, #2278 CVB3 B YLt LA AR 5 | SO0 LR 2
BT, PRI, A R ] CVB3 YL AT R S ek i 5
TH bR O ILR A5 1) A

T CVB3 4 By 114 & 5 A8 VAt 15425 il 2 e e
it [D X LASE R, BRI oK RNA 300 28 & i 0 7 ik
PR il B SR Y RO AT BRIk, 9% CAR 5§
VR — R BRAER T 0 50 B 45 G W T R IR AR
CAMFFE R, 5 CAR [RR o 2 R E B R IE
O LR M 2 1 5B 7 CC1, 5 CAR A9 A0 45 ke ek
FELEARRU AT AR G2 B AT 22 () AH AR FH AT 5 i 4
KBS 4 FIEME cc1M™ , tah, cCl 1R R 2k
TEL IS TP IESE , 1. CC1 AT AE R B 48 B4y T Al
T 25 S5 T 14 37 A S 2 R R O 5 T4 M % 1 )
CC1 A5 /N BRURF 2 5 2 e R 4> A 9%
WL CC1 Fib & CVB3 YL kb B/ 4 5 R 3,

CC1 i F IR CC1 IE 5.0 LN f 98 1~ T &, i
CVB3 BYL i O ALAn B i TR ik — 2P LTk, A
7% CCK8 KM z5 & B, 5 CC1 IEH 4LHH L, CcCl 1
Fikd oD, K, M CVB3 JRYLJ5 CC1 i F k4 TE
PUZH ik, W CC1 "I eSS CVB3 J&gL0 LA
J 3k — it

AT L qPCR Rl CAR mRNA & 8, CC1
HFRIRAE CC1 IEFH AT, CVB3 YL 5 B AR S
YUt T K CVB3 AT Rk R B CCl ad Rk
A5 CC1 IE W 8% . Western blot ¥l CAR #EH
#5355 CAR mRNA —3%, X ue2s B4R CcC1 ]
ELIEVEF CAR BIE A 005 40 A 5 308 0 1] 422 R
CAR ik i CVB3 JEGL0 JILAH I 5 | k2.0 L2
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