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AC3 1 FEf GCRV BLHIThRENHIFR 52

B M, B, NS, BOME, MRS, R

CTRE AR R =24, WIRE K 7P 410128)

BE: (B8] £&HiI%4a (GCRV) &% Tl i3 K fe 8 R K8 50 m 5| R 5 R e
[ BH ] AR T B IRILEE 3 (AC3) A% GCRV B wy s b, EE & Bk 2
(CIK) PFRET 25305, [HE] ECIK@ARSDERAT AC3 L k&, AT
% PCR (qPCR) # GCRV & # R EEFEE (0h, 12h, 24h) ac3. claudinc. claudin 15.
claudin 18 irf3. irf7. ifnl F= ifn2 693t R K F; @E K G LEPE (WB) 40 GCRV
VP7 89 G % KRB mied A CIK 2480 & R R &4 Feyss A B (TEER) 15, vA
EAVR &S A CIK e ey ks, [ER)] AREREF, ACCE AKX ZHH
3% T CIK 206 % 5% % 425 F claudin 15 % claudin 18 ¥ & k%, {23 F#HAZ 5 £@% AR
irf3. irf7. ifnl A= ifn2 B ERERFREFAREYw, WipH T GCRV VPT 89 G &, B A K
W LA R B, AC3it RA R X T CIK @it Bey B aih, SZHEEhnLERE R T,
AC3 it R A AT GCRV B #F CIK to o il £ ey Mpm A2 % . [ &t ] AC3 Tl %ok
claudin % -F ¥ A8t Rk B R MBI AE, #H GCRV @b e3gst, [BEX ] AR
I gE BB E M A TT 48 T GCRV 4k £ B 5 F K ARG #3442

KER: $&,;, MFMIANHES (AC3); o FmikmaE (GCRV); itk s; MIE

R Wi
HRESES: S942.1

AR TE ( Grass carp reovirus, GCRV )
TG 5] 1 A I B TR R R
J&, 1 %I GCRV 5 11 4~ dsRNA (Double-stranded
RNA), %ifth 7 #5498 19 ( VPI~VPT7) il 6 F
JE45HH H (NS80, NS38. NS31, NS26. NSI16
MNS12) . EREENAKFEE 1 VPL, VP2, VP3
1 VP4 7255 8 1Y RNA & il Z41EH . 1 VP6
HEHNAMSEE A, SMKGEE T VPS Fil VPT f i
PR EE TR B R A 2 1 S A AR A A

GCRV gL 1 8%t ( Ctenopharyngodon idella )
J& . S E AR/ N AL PR A R K IR SE | SEE T
Fher, WA, B84, BESEAZIE BB B A SR
im™ s MHLHI AR, papEdenlEd 4o . T
RGBS W NG N AR R B R, iF

R EHEA: 2024-07-20 EEIBHA: 2024-09-19
HEEWH: Wma ARREIETH (2024735199 )

NERARIOAG: A XEHRS: 2096 — 9848 (2024 ) 06 — 0563 — 09

RIS N B A . E PN RE NST EEH 4
TLR4 A3 19 R B A5 O KPidn i 4g, 534
M ) ST A, A0 3 M AT 2 2 i
THE (Interferon, IFN ) J2H1 FAZSH LI L 41
A A (B PO TR A R e T T RE M A R
GCRV BLJ5, IFN T [EF (Interferon regulatory
factors, IRF) #iIEIFwEiRfb, MM E
IFN /2 % JCff ( IFN-stimulated response elements,
ISREs ) MIEAEH], 55 IFN HUmae R =4
Jii5 7 ME ik 28 TFN-y 18 i Rho ¥ @ ( Rho kinase,
ROCK ) 5 40 B 200 4s , 5 30an i 2 25 AL AN
MSTES, LRSI A EERE N A0
#5571 Claudin ZZ % i 51 7 5% 48 Jfd ¢ s ) e
Ay, H5EREN . MBS A A AL & 4
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5 46 &

HEAN A R B, PR 0 i o By
PERYIIRE™ . W Claudin ¢ 78 8 HE w0 ) b i ik
W, M AIG)E Claudin ¢ Fik i B E AL,
s S 5l R 44 ™ . Claudin 15 g
SN ANNESS Bk, AT VE LR AR (Por-
cine kidney proximal tubular epithelial cell, LLC-
PK1) Wit ik Claudin 15 P 3/ Na'i8 3% R0,
FE/NR TR Claudin 18 5, 40ME55 H I .25
145, U] Claudin 18 7ERELEMEAN I S5@ A M &
FESCHER Y
MR R IAMEEE ( Adenylate cyclase, AC) J&T
G EE, otk =R MR ( Adenosine
triphosphate, ATP ) A= sIABEFR IR T ( Cyclic ade-
nosine monophosphate, cAMP ) F- B FERERR, 5L
LA BN RIAE 5 (O A e A6 il sh b
CHE N 9Ff AC AL, Hoh AC3 J& T 1 Ca® i
SR IIAERL A Y. AC T et cAMP & A
%% Rho GTP [i# ( Rho guanosine triphosphatase, Rho
GTPase ) 1% Ras #HE C3 W B RIEY 1
( Ras-related C3 botulinum toxin substrate 1, Racl )
RSN SRR 0, BATRRE AR i
it ABFIELL AC3 N H ARG, EARIRITH
X GCRV YR A T 2 B AN R ( C. idella
kidney, CIK ) rf1-4J 38 R4 M 4 45 73+ Fe 38 LA S
M EE PR, B R bR T E
9 GCRV Huth I /i e d fHh S 4F

1 #R5FE

1.1 SEIGYRBE . fR & AR AL

CIK #Hfa A I BAEARHAS 5 AR 5 P
JZ 4 ( Human brain microvascular endothelial cell,
HBMEC) 14 [ Lt I £+ A IR BRA 7] 5
GCRV-873 R bk th A AT A9 S48 45% (id RE S 1.0
10%%% TCIDsy/mL ); pEGFP-AC3-Flag % {4 i 75 M
SMER AR BRA IR
1.2 EFZERWUEEFAF

RNA isolater Total RNA Extraction Reagent

( Vazyme, T ); RevertAid™ First Strand cDNA

Synthesis Kit ( Thermo Fisher Scientific, ¢ ); 2x
ChamQ Universal SYBR qPCR Master Mix ( Vazyme,
AL ) HREEIOWEEETT (WLR, £E); CFX96
Touch Real-Time PCR {¥ ( Bio-rad, 3E[# ); VP7
PR SO RE DU (R VE P AR AR Y ) ;
Anti-Actin Recombinant Rabbit Monoclonal Antibody .

HRP Conjugated Goat anti-Rabbit Antibody #1 HRP
Conjugated Goat anti-Mouse Antibody 15 H FAi /&
LY AREIR,AF; PVDF E (0.2 um ) ( Merck,
0 ); PVDF LR (BRaK, BiF); FIK
W (&WrEi, B ); TBS ( Biosharp, |7 );
Tween 20 ( Biosharp, J M ); Jo P & P
(HERG, ik ); 4 f FHAX ( Merck Millipore,

258 ); Transwell (LABSELECT, Jbit).
1.3 4HBE RNA $2EXNF] cDNA &5

i ] RNA isolater Total RNA Extraction Reagent
PE U CIK 40 9 5 RNA . i FH B ok i 43 6 O B
THI G A% R e B RSB RE , 28 1% S BEWH e
PRAGIN S8 B 5 18 BB B 45 9 RNA ( A260/
A280 [LIETE 1.8~2.2 Z[], HiyK %7 28S rRNA :
18S rRNA SEFE L HZ R 2 1 1), %1 RevertAid™
First Strand cDNA Synthesis Kit Ui 5 #8414 B &
Ji, cDNA.,
1.4 RKHEEE PCR

JI NCBI 72k W 3 B¢ 128 6 € #t PCR ( Real-
time fluorescent quantative polymerase chain reaction,
gqPCR) 5% (£ 1), mATAYTRE ( L)
WA BRA TG M. LA B-actin VERZSHFLHY, 1
CFX96 Touch Real-Time PCR {{#£ 1T qPCR, [
R &K 5 uL 2xTaq Pro Universal SYBR qPCR Master
Mix, BB e E. FiES 1914 0.5 ul, 2 pL
cDNA AR 2 uL TCREK . SOVFEFN 95 °C 30 55
45 MR 95 C 55, 60 C 40 s; J4 fifk it e b
Wy i o —, M65 C LFE 95 C, #5s L
0.5 °C, REVOUFT. X CIK WG4 5 AC3
FIRFEAR . GCRVIEYL 0. 121 24 hRE T Y
ac3. claudin c. claudin 15, claudin 18. irf3.
irf7. ifnl R ifn2 (AHRT IR A TR
1.5 ZEEBEREEE

1 CIK AU E 6 fLA s Fr it , R4
JE IR E 80%~90% I, KFIERHA LAY AC3 FE4l
RIkPORF Qe =AMl rh . RS Y 48 h )5, A
GCRV EWUEY, R4 GCRV AREY (0h), &
e 12 h LR 24 h AIIRES,, SRIRAIIRE NS,
1 4 BRI S T e hERRREN (SDS, 5%) iRG,
P B, FERIEIRY 1 99.9 °C 251 10 min, 7E
RN BB IR ( PAGE ) BALHIIA 10 pL
VERYE FIRE AR, 100 V HLIK 30 min, #RJ5 140 V
FLJK TR W 8 %5 PAGE OIS, PAGE R8Ik Uk
Ve 2 W, IR IEASCRS Je b 2 e B 22 5 i — 9
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ZJ# (PVDF) JE L & ki 20 9 Tris-HCI £;
FR 2% pp R (TBST) W5wkE 3 WJm, ff FH bRk &t
P & 30 min; 15 55 R H MW, A —#T
(1 :500 Fi B VP7 HLiAK, 1 : 2500 Hi B¢ B-actin $1

) BT 4 CHKEBEF 12h; TBSTIHUE 3 KG,
FEWEE —H2h (1:5000 F5 Bt ); 4 PVDF j&
ZUF ECL WA, 10s 5B adalE, FIH Image ]
k34T Western blot 5717 1A BEAHT o

#1 gPCR3|#F%!
Tab. 1 Primers used in the gPCR

GBIk SIMIFFE (5°-37) FERERLEE/ C

Primers Primer sequences (5°-3°) Melting temperature
B-actin-F GCTATGTGGCTCTTGACTTCG 59
B-actin-R GGGCACCTGAACCTCTCATT 60
AC3-F CGCTTCGACAAACTAGCAGC 58
AC3-R CCTCCACCATAGACAAGCCC 58
IFN1-F AAGCAACGAGTCTTTGAGCCT 58
IFNI-R GCGTCCTGGAAATGACACCT 59
IFN2-F TCCCGAAATCTGCACTGCAA 56
IFN2-R CAGCTGGTTCCAGGACTCTG 58
IRF3-F ATCTACTGGGGTCTATGCAA 53
IRF3-R GCTGCATAAACTCCATCAAACC 56
IRF7-F ACTAAACGCATCCTAGACAGT 56
IRF7-R CTTTACACTTGTCCTGACGGAA 57
Claudin 15-F ATTCTGGGTTTGCTGTCCGT 59
Claudin 15-R GGCTGATTTTGCCCTTCGTC 60
Claudin 18-F TTTGCAGCCACGGTTATGGA 57
Caudin 18-R CCGGACACCTCGCAATTCTT 59
Claudin c-F GTGGTTCAGAGTACCGGACA 58
Claudin c-R GCAAGGACACCCACGATGAT 58

1.6 ¢ iE ST EB SR 4G

i CIK 7E 35 5% ML 19 A 4K %5 B 3k 31 80% BT,
Yy AC3 JivkL, JFEREYL 48 h )5, HH GCRV Bl
JERYL 24 h, FEREOGAMET 0 S [ A
5 min, 175 A 40 TR AN, F A0 i R
Z2mL BOEH, 2000xg B.0 4 ming FEEE
W5, EHMA 1 mL LR, WigpES, &
TEBECE S 30 min, CKRAIAEE 2 IR A DA R
ONFEIFATHUBEARE, USSR S5 T Az d AR
Ak,
1.7 EWNEBESE

E Transwell 24 fLAR 1Y 2 A0 A 100 pL M199
Bl FEEMA 600 pL 353t , R7EE 37 C.
CO, YN 5% HIMFBAEH SR 24 he FEFHhFRAE,
¥ CIK Fl HBMEC 43 3l#%%0 & Transwell 24 FLA Y
2, M FEMA 600 pL A& M s 5 5L, 1
YL A B IR B 80% B, 5 Yk AC3; FE YL 48 h
J&, i GCRV BBy CIK ., Al AN [m] B[] 25

1Y 20 B 2 B5 9 J2 #L B ( Transendothelial electrical
resistance, TEER ): TEER ( Q-cm®) = ( ZHjifl)Z 5,
RELAE—F Al L BHAE ) xTranswell I 28 8 IR A JEC 17T AR
(0.33 cm®), Horb s v BB AL A M199 Hr
FHAY Transwell FLAY TEER i,
1.8 HiESH
{#i ] Bio-Rad CFX Manager 3.1 il Excel it
1T qPCR B HEAL ¥, i i IBM SPSS Statistics 26 iF
TR 22 5% 0 M1, IR A GraphPad Prism 9.0.0 %
BARHITEHER]; *3FRR P<0.05, **3FIR P<0.01,

2 GR591h
2.1 AC3 3 claudins.IFN 5 EBREEARFES
EHEWHIN

PG E WA AR 45 R R, AC3 7E CIK
WA SCEL T ik, gL 48 hiny, nlLag(n
POLEHFELR [ 1 (a) ], L qPCR A T
ac3. claudin c. claudin 15, claudin 18, irf3. irf7.
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ifnl Flifn2 WSEH IR, £ GCRV KBS (0h ), B 1 (i) 1 (P<0.05), HAERBRRET, AC3
BEYL 12 h DL YL 24 h 1) AC3 S ki, ac3 i FIEXT 3. irf7. ifnd RN ifn2 LR FIRE AT
FEH R I R E T (P<0.01) [E 1 (b) 1. LRTES AN

M AC3 SZ W 4 i 82 o+ RIBAERE, 4 FALERE R TS AC3 X GCRV & HIH 52
GCRV &Yt 12, 24 hit}, claudin 15 1 claudin 18 Il WB Kl T GCRV &4k 0, 12 1 24 h i 54
F IR B AT B B E TS (B 1 (d) M KSEHEA VPT IWRRE, 4RE/R, % GCRV K
E 1 (e) ] (P<0.01), IS, #£ GCRV BYRET, Yu 24 h iF, AC3 i RIRWD T 26% 1) VPT H &

irf3. irf7. ifnl Fim2 FERERE LI [E1 (f) ~ (P<0.05) [ (E2(a) FIEI2 (b) ],
=1 gd ot 1 _cla4udin c % 1
E Control E Control
e = AC3 i 5 3 = AC3
K36 X %
®E ok, K g2
z 54 fols
=2 T2
£ 2 £
=0 Oh 12h 24h =00k 12h 24h

(a) (b) (©

gL, g Claudin 1 s X _ B e AT
o) — [3) —

E_, 15k ' Control §4O F Control E Control
= B0t ' - AC3 s 539l mmAC3 5 3f - AC3
® g st [ ] # Z10f X 2
K25 ns RE ST i KE2
= X , = X ns = %

ESst ESal 23
* 2o} ms . =2 -
! RS : £
£ 0 £ 0 £ 0
0h 12h 24h 0h 12h 24h 0h 12h 24h
(d (e) (€3]
_ a7 o M _ il oy _ a2 o M
S 40 B Control S 6 Control S 40 Control
5 30 AC3 5 ** o AC3 3 30 - ACH
o] i ._
ig & 20 i & o ig & 20 e
¥z 10 7 2 — 2 g 10
% X 2 Az B
® & s ® & PF\:‘ =
= X 2.0 = X = XK 2.0
230 ES Z3ispm
=Z210t= =2 =210t
0h 12h 24h 0h 12h 24h 0h 12h 24h

(® () (@

B 1 AC3 3 claudins & IFN {5 5B ERREZEHEM
Fig. 1 Effect of AC3 on gene expression of claudins and IFN system

. B (a) HAid ik pEGFP-AC3-Flag FJ%¢ 6 (100 pm), & (b) ~El (i) /R CIK i %Kik AC348 hiif,
GCRV JE YL A [6] i (8] S M B ac3 . claudin ¢ claudin 15, claudin 18, irf3. irf7. ifnl VA I ifn2 BIFRIE & ; R AL bR R IR
GCRV /Bt a], Jorh 0 h fAFAES . ns FRAIBTER, P>0.05; *FRRUE 2R D E, P<0.05; * /R [ 22 74k
&, P<0.01. |2, 5 [Ft.

Notes: Figure (a) shows the fluorescence pattern of overexpressed pEGFP-AC3-Flag (100 um), from figure (b) to figure (i) show
the expression levels of ac3, claudin c, claudin 15, claudin 18, irf3, irf7, ifnl, and ifn2 at different time points of GCRV infection after
AC3-overexpressed in CIK cells for 48 h. The abscissa representeS the time of GCRYV infection, and 0 h indicates the uninfected status.
ns means there’s no difference between groups, P>0.05; * means there’s significant difference between groups, P<0.05; ** means
there’s extremely significant difference between groups, P<0.01. It’s the same as figure 2 and figure 5.

22 AC3 £8f# GCRV B3t CIK 40 B iE £ 1 Kl 4), g5 R, #Ye2s 380/ AC3 J5 CIK 4l
w5 A AR R [ 183 (a) ~E13 (d) 1.

HRIE AC3 X4 M 5R BT RE R SE I, @ LA GCRV R (4 i ] [a] B 25k H 31 FUBOR , 40 i
SRR T 440 CIK HHANMERAIRAS (B3 F1 GESP™ER (4 (a) ~E 3 (¢) ]; Wiy
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AC3 NI E IR R I i [ B 4 (d) ~
K4 (f) 1.
2.3 AC3 X4 e iE i M A RN

RRIT AC3 3 32 1K 4 it )2 30 385 1 Y R
A3 BRI T CIK F HBMEC 41 it )2 FiLBHAE . 4%
R, CIK &Y GCRV J 20 )2 v BELAE A B 35
e (P<0.01) [5 (a) I, XFN3E 402 8 5 1
FhiE ;s W AC3 aF A CIK 41 i )2 i BH 32 &
( P<0.05), A% GCRV &Yt [[E5(b) ] Mz
F GCRV Y [ &5 (¢) 1 Y40 M 38 5 P 2
i, 7€ HBMEC Wit ik AC3, 4ifie/Z Bl 3%
T (P<0.05) [ 5 (d) 1, X025 20 m 5 1
FRAk. Z5REM, AC3 W ZZf# GCRV B S
0 3 A MR S

0Oh 12h 24h 24h 24h
1 2 3 4 5 6 7 8 9 10

VP7 Lol B A 1N

B-actin | W WD - — - - -

(@)

VP7
201

AR Fek i
Relative expression level
S &

o
W

%t B8 Control AC3
(b)

2 CIK Big&Rik AC3 24 h 3t VP7 EEEHIFM
Fig. 2 Effect of AC3 overexpression for 24 hours on VP7

protein levels in CIK cells

H: B (a) 1, 3,5, 7. 9K IBAL, 2. 4, 6.
8. 10 7 AC3 i3RIk,

Notes: In figure (a), 1, 3, 5, 7 and 9 are control groups, and
2,4, 6,8 and 10 are AC3 overexpression groups.

3 e

A Y L AR AR BEBILIRAE T GCRV
Iad i R HN GRS T L PN B A 5 e, e
ZORAEMAE B, RIONL MR g

HEFERIE A AL R B B | A A 2 I R S MY
EELEH), HP Claudin Z2015% a5 I 40 i 5%
BRI IR e R B AC3 iR
BRERR T CIK i R FEH YT claudin 15 F
claudin 18 WFikE, BT /R, Claudin 15
SR AR B AR, TE4E A
BrBEY)RE Ty 1 R EZAEM . Claudin 18 2 5447
B T BrREDIRE, R S B0 RUAUE T GE
BYEREIN, R TE X A A R R e Y R
BB A4 L2409 ( Human bronchial epithelial
cell ) claudin 18 FIR AR, X Ml L K B s
ZEWG . MM AP AC iR cAMP
ELEBE 3S 5 1 Epac ( Exchange proteins directly
activated by cAMP, Epac ), A claudins /-7
BEHEBRIE AR Y ST, AU T AC3 1]
B cCAMP % HAW(E 3@ B 520 Claudin 15 Al
Claudin 18 fIT 25 YA 5 % 1A He 41

XTHE
Control

AC3

B 3 AC3dFRiEXT CIK 4HAR B B ZEZERI M
Fig. 3 Effect of AC3 overexpression on the tight junctions
between CIK cells

e B (a) FIE (b) KR CIK FEYLz5 4% 24 h B 140
fifLiZs AR (200 nm ), K (¢) A (d) &R CIK i
Fik AC3 24 h N R0 HRE ST HRUBEIET (200 nm )5 [ ep -7
FR A WU LR PO TR RS X -7 SRR 19 B
R

Notes: Figures (a) and (b) show the transmission electron
microscopy images of cells 24 hours after CIK transfection with
empty vector (200 nm), while figures (c) and (d) show the
transmission electron microscopy images of cells 24 hours after
CIK overexpression of AC3 (200 nm). “---”
indicated the same length area in each electron microscope

in the figure

’

picture. “—” indicated damaged tight junctions.

P B YL ik A AU A S B AR R ., TFN /B
AN T 25 B0E YUR R A Y
Bildn, EFAfRY: GCRV i, H TANK 454 0 1
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%46 &

L0/

( TANK-binding kinase 1, TBK1) #J3#1#1% IRF7
VT IENL, FEELAMH RS H %, IRF3, IRF7
DL K% TFNT AT IFN2 ¥ J2& B i IFN R 48 b 5 22 1)
GCRV e fuge s+, Hrp IRF3/7 AT IFN1/2
BT R R R Y, BERIRYLIRE T, AC3 i
FIEXE irf3 . irf7 . ifnd 1 ifn2 FERFIRIFAR A
FRm, P GCRV Y4l 4 A LR Rk
T EEE GCRV BT R, #2758 AC3 01

FEANTE 5 IFN S 0 SR 52 GCRYV JE& Y% 62 38 5L o
JEHIE, AC3 i RIBREHFE(T GCRV HidE VPT &
FKF, Ul BH 80 SC A 5 T GCRV JE G 4 2%
Claudin 7> F# i E Al A F 2 MmEE AR, W
Claudin-1 & 10 il i& FLHL P9 27 95 B5: 19 40 JiL () 4% 45
XiF 5 R B e & B GO B AR A YL ACS Tl ad Bl AR
claudin 15 M claudin 18 iR /KFE5 MM GCRV J&K YL
R DIREDLHIA FRR AT S

GCRV (+)

payiist
Control

B 4 AC3 dRiAZHE GCRV X CIK BHEZMTLR
Fig. 4 AC3 overexpression alleviates the disruption of CIK tight junctions by GCRV

W KW (a) ~E (¢) FRYZ R CIK 41#5% 3] GCRV JRYLE SHa B8 (200 nm ), & (d) ~El () TRtk

AC3 1) CIK 4325 GCRV B 135t g8 (200 nm), Bl “” FoR & g A ARG B K “—”

ERILVTEES

Notes: Figures (a)—(c) shows the transmission electron microscope images of empty vector overexpression cells that infected with

GCRV (200 nm), and figures (d)—(f) show AC3 overexpressed CIK cells that infected with GCRV (200 nm), “---

»”»

in the figure

indicates the same length area in each electron microscope picture, and “—” indicates damaged tight junctions.

30 o 15 ok
M M
) O¥ 0
O O
o o=
25 25 T
i L[E 10 2 E 5
z z
® ®
P N LAY &
& @ DI
GCRV (-)
(a) (b)

RRE 5 1 .
M —* €0 —
3% =)
Z¥ 0 2z
5 =
® é 5 I BE S
z ®E
@ z

0 & ) gg 0 & )

S ® S v
& R
GCRV (+)
() d)

B 5 AC3idFRiaxt CIK 4 EiEE R
Fig. 5 Effect of AC3 overexpression on the permeability of the CIK cell layer

H: F (a) FI8 CIK #J: GCRV 24 h I Ay TEER fE; P (b) FIRTE CIK Wi 335 AC3 48 h ¥ TEER fH; & (¢) A
CIK HNid#ik AC3 48 h H GCRV &4t 24 h ) TEER fH; & (d) #/R7E HBMEC Wil #ik AC3 24 h ) TEER fi.

Notes: Figure (a) shows the TEER value of CIK cells after GCRV infection of 24 h; figure (b) shows the TEER value of CIK cells
overexpressed AC3 for 48 h; figure (c) represents the TEER value at 24 h of GCRV infection when AC3 was overexpressed in CIK for
48 h; figure (d) shows the TEER value of HBMEC overexpression of AC3 at 24 h.
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ARHFFEIR K AC3 1L Fak rl N CIK 40/ )2
) TEER ff, WKL AC3 it FKiknl{fi CIK 402
TIBPEREAT, X5 N A D RESG O FRAEAI
iR, AC3 RIS GCRV JERYL T i 4 id
HEHEMEIR IR RN A A 3 7 M % 5 R T g 11 2
P1o AC TE L R340 i 30 7 M rh & $E AR AR VR H
U Oliver J A 4527 3 s 4G 14C-THE0E 5 1 4
Tk BN BE RS, A AC 1T ASE/INR
it ) 5 2 B R, S B A0 i A Y E
o FEBRGESAE T, a0 L RO 46 5 4521
UG P RS e R R T 2 2 sk oS e A B R
KB AC BEEPE I R TT S 3504 32 3l ik oy iz 40 ff 3
BYEINEY ) LE R0 AC3 ELAT BSR40 i )2 i
TREMIVER

Zr b, i AC3 Wil RINREBAR S claudin 15
N claudin 18 (HER 35, 4 5R CIK 4 )2 H
{E, W8/ GCRV YL AR 45 5 40 i 3 422 45 74 1) 5
W, S INTR R VPT 8 B EIVE T ; GiEsg
T AC3 25 GCRV By fugis, i N2 Al & M A
FEFF RSP R TR BT IR T B S
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Study on functional mechanisms of AC3-mediated GCRYV infection in
Ctenopharyngodon idella

DUAN Wei, TANG Hao, SUN Mingxue, LIAO Yijian, XIAO Tiaoyi, LI Yaoguo®
(Fisheries College, Hunan Agricultural University, Changsha 410128, China)

Abstract: [Background] Grass carp reovirus (GCRV) infection can cause leakage bleeding by increasing vascu-
lar endothelial permeability. [Objective] To investigate the functional mechanism of adenylate cyclase 3 (AC3)
mediated GCRV infection, a series of studies were conducted in Ctenopharyngodon idella kidney (CIK) cells.
[Methods] AC3 overexpression was successfully achieved in CIK cells. Real-time fluorescent quantitative
polymerase chain reaction (QPCR) was used to detect the relative expression of ac3, claudin c, claudin 15,
claudin 18, irf3, irf7, ifnl and ifn2 at different time points (0 h, 12 h, and 24 h) of GCRV infection. The protein
level of GCRV VP7 was detected by Western blot (WB). The transendothelial electrical resistance (TEER) of
the CIK cell layer under various conditions was measured using a cell resistance meter, while the connections
between CIK cells were examined using a transmission electron microscope. [Results] The results showed that
AC3 overexpression significantly enhanced the expression of tight junction molecules claudin 15 and claudin 18
in CIK cells, but had no significant effect on the expression levels of interfering semaphorin pathway genes irf3,
irf7, ifnl and ifn2. However, the protein amount of GCRV VP7 was inhibited. The transepithelial electrical res-
istance assay demonstrated that AC3 overexpression significantly increased the resistance of the CIK cell layer.
Transmission electron microscopy results indicated that AC3 overexpression reduced the extent of damage to
CIK cell-to-cell junctions caused by GCRV infection. [Conclusion] In summary, AC3 can influence the relat-
ive expression of claudin molecules and the barrier function of cells, inhibiting GCRV proliferation within these
cells. [Significance] This study introduces a novel approach for discovering GCRV resistance-related mo-
lecules from the perspective of cell permeability.

Key words: Ctenopharyngodon idella; adenylate cyclase 3 (AC3); grass carp reovirus (GCRV); cell junction;
cell permeability
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