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Abstract: Porcine epidemic diarrhea virus (PEDV)
is one of the pathogens that seriously endanger the intestinal

health of piglets. Porcine intestinal epithelial cells (IPEC-
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J2) were infected with PEDV at a multiplicity of infection MOI of 1. 0. Virus proliferation in IPEC-J2 was observed by indi-
rect immunofluorescence assay (IFA). Through real-time fluorescent quantitative PCR ( RT-PCR) detection, it was found
that the mRNA levels of TLR3 encoding gene and RIG-1/MDAS significantly increased from 2 hours post infection (hpi) and
4 hpi, respectively (P<0.05), and peaked at 12 hpi and 24 hpi. The relative mRNA expression of mitochondrial antiviral
signaling protein (MAVS) coding gene significantly increased at 6 hpi (P<0.05) , and then remained unchanged. The mRNA
levels of TRIF, TRAF3, IKK-& and TBKI coding genes significantly increased from 4 hpi (P<0.05), and then the relative
mRNA expression of IKK-& encoding genes reached the highest level at 8 hpi while TRIF, TRAF3 and TBKI encoding genes
at 24 hpi. The relative mRNA expression of interferon regulatory factor 3 (IRF3) encoding gene showed no significant change
at the early stage after infection, and reached the highest level at 12 hpi. Compared with control group, there was no signifi-
cant difference of IFN mRNA expression in IPEC-J2 infected with PEDV. However, PEDV infection could inhibit the produc-
tion of IFN-B induced by Poly(1:C). The results suggested that PEDV could activate TLRs and RLRs signaling pathway in

the early stage after infection, and effectively proliferate in IPEC-]J2 by inhibiting IFN-3.
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1.1 FERBHH

PEDV CV777 £k J&/M b 7 40 id (IPEC-J2) ,
263 T e S0 28 {947 s PEDV-N 75 [ B sa Bk,
FH 25 T LE S0 2 1 455 AP RAEOE bt I A ko
Solarbio BHE A BRZS 7 ; RNA HEEURA ] & % ik
Rl 2 i PCR AN, 9 TaKaRa A #] ; 55 4%
35f] Lipofectamine 3000 Reagent Protocol, 4 H In-
vitrogen /A Al ;Poly (1: C) ( RN R ) I H Sigma
Aldrich 2A#]
1.2 KW HE
1.2.1 wmiadibmaigm KRN IPEC-J2 41
JitL DA S RUHE R BB E 37 CK A TR P Rl R R T
1 000 r/minf0> 10 min, 3R URFAEW, A 58 42 b5
FRHE(FA 10% 654+ 1135 ) DMEM ) S22 405 4%
HEMMRERE 25 e RN, BT 37 C 4K
FUTECR 5% 1) CO3EFRAA N . Y 20 Ml 2 00 )=
J5 K AR R 2 6 FLAR T, R A I B ik
3 90% 2o A7 I, ¥ 95 1R YL S AL (MOI) = 1.0 47
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PEDV ¥ 5, BT 37 C M DECH 5% 1) CO, K55+
FErP ARSI

1.2.2 FEELZEEL OB IPEC-J2 MR T 24
AR 434 MOI=0. 1 MOI=1.0 % PEDV, i%
BRI, 85 5% 24 b J5 5 R4 s IR
W, PR 2% phEh Vs W (PBS) T UE 3 34, Bl fin AL
JEVR, FH PBS 18 3 3, LA 0. 2% TritonX-100 F%
B E S, H PBS YL 3 i, B 5% 4 1l FHE A
(BSA)E[H] 1 h, R )5 i PBS J5 Uk 3 3, il A PEDV
N HAPUAT 37 CIFAE | h, FH PBS WYk 3 3, INA
PCTHL, T 37 CHEOLIEF 1 h, H PBS W53k 3 i
Je TEBNE S B T AR,

1.2.3 @mpesd ¥ IPEC-J2 405 Fl & 6 fL
o R A 90% i, AN &8 L& 1Y Op-
t-MEM 1% 3% 3£ (125 pl) #i B Lipofectamine 3000
(5 ) iH, FEA-IR A, B S IS & I 19 Opti-
MEM 155555 (125 pl) i Poly (1:C) (Sigma) , F4-R
J1 10 pl P3000 257 il 48 Poly (1. C) R WK, 5E501R
SIGAEETE FIHE 15 min, FIRAFHESWIMA
F£1 LHEHEEE PCR WSS

6 fLAk 355 6 h JE IR, T 37 CEHE ,24
h SRR, S EAE ML EL RNA

1.2.4  Zmfe ¥ RNA #9542 L% cDNA #9& %
RNA 2507 & ( TaKaRa ) $2 B4 JI AL 5 59 RNA
K FH R AR ) & B eDNA, RUMAR R INR ; 2 pl
5% PrimeScript RT Master Mix ( Perfect Real Time) ,
500 ng & RNA, JHl RNase Free dH,0 #Mg SRR 2
10 pl, B EIRE IR G, BT OV FETF .
37 °C 15 min, 85°C 5 s,4 C &1 i, ¥i53 )
cDNA 877 F-20 °C, T IE 2Lt

1.2.5 S8 %EZE RT-qPCR DAL 1.2.4 B4
LAY cDNA Jhy 5 i i#F 47 52 I %€ 5t & & PCR (RT-
qPCR) . 20 pl KRR : 10 pl 2xTB Green®
Premix Ex Tag™ II ( Tli RNaseH Plus),0.8 wl PCR
Forward Primer ( 10 pmol/L), 0.8 pl PCR Reverse
Primer(10 wmol/L) ,2 wl DNA #4%,6.4 pl RNase
Free dH,0, PCR L 4. 95 C 30 s iAs 4,
95 C 55,60 C 30 s,40 MG, FAFEFRE 3 A
HE L 27T RE R, BTSN 1,

Table 1 Sequence of primers used in real-time fluorescent quantitative PCR( RT-qPCR)

A LIS EI(5'—3") TSI E(5'—3") GenBank % 55
TLR3 CAGCAACACGACTTTCTTTGG CCCATAAAGAGAGCGAGAAGAC NM_001097444.1
RIG-I CCAGCAACGAGAACCCTAAA TGCCACGTCCAGTCAATATG NM_213804.2
MDA5 GGGAAACAGGCAACTCCTTA TGCTCCTCCACACATTTATCC NM_001100194.1
TRIF CCAGGAGACAGAGGCTAGAA GCACAGTTTCTCCTCCACAA NM_001315738.2
TRAF3 CTGTAGGAATGAAGGCAGAGG GTGGCCTCACGGTATTTACA XM_021081627.1
MAVS GATCTGTGAGCTGTCTGATCTC CTCATCCTCTCTGTAGCCATTG NM_001097429.1
TBKI ACTGGATCACTGCCATTTAGG CCCGAGAAAGGCTACAAGAAA NM_001105292.1
IKK-& CATCGTCCATCGAGACATCAA GAAGCACTGCCTGCTCATA XM_021063311.1
IRF3 CCTACACTCCTGGGAAGGATAA CAACTCCTGAGGTCACAAACTC NM_213770.1
IFN-B GACATCAAGGAGAAGCTGTGC TGAAGGTAGTTTCGTGGATGC NM_001003923.1
B-actin GACATCAAGGAGAAGCTGTGC TGAAGGTAGTTTCGTGGATGC XM_021086047.1

1.2.6 2L E 5 JH GraphPad Prism 6 %k f:
YERIFF B, P<0. 05 £n 25 B3, P<0.01 %
IRESF

2 ZERS550r
2.1 PEDV Bt IPEC BE)4E 67 5 e b il

A HFEMOI=0. 1 MOI=1.0 X{ 5/ b Jz 4 iy
Pefh PEDV, 24 h J5 Ui 8 FE 5, [ 52 B LS A

PEDV N & HPUARIDE N — P, i 9 B il s Ui gg
WRRERI TS L, A 1 AT AR RS 24 h 1E
¥/ N b i R BE A RO A I 2 PEDV N 2B 1 AY
Fik, H N RS E SR E R R IEAC,
2.2 TLRs & RLRs £ 5@ AR EZ4E7E mRNA
HREEEHETL

¥/ R MOl = 1 J& s PEDV J5, 4351
TS5 0h 2h 4h 6 h.8h 12 h 24 h W4,
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FRECSS BF [] S5 RE S 19 RNA, S 5% 5 i ¢DNA, LA eD-
NA JBAIEFT RT-qPCR &, WL %% TLRs \RLRs {55
T R O AZ AR GRS S I AR R RS 24 h N
mRNA RiXACERIEZL, mE 2 TRDEN, 5
X REZH AH L, TLR3 9 i %5 [H LA K2 RIG-1, MDAS 1)
mRNA X35 i A 7S 5 oh I i 25 8 4k, Herp

A2 ENIE B MOI=0.1;C.:MOI=1.0,

B 1 #/hEERERRRERTEESRE RN EEERERELET

TLR3 4ifi B A RIG-T 1) mRNA A XF 22 1k A Js e
J& 2 h JFIR B 3 T (P<0.05) , MDAS ) mRNA 4
Xp eIk i IR YL I 4 h JF4R 8 3 TR (P<0.05)
TLR3 %% 3 I Fl RIG-1 . MDAS 1) mRNA H %} ¢ ik
EAEIRYLJE 12 h 5 24 h A S,

Fig.1 Indirect immunofluorescence detection of porcine intestinal epithelial cells (IPEC-J2) infected with porcine epidemic diarrhea virus

(PEDV)

mRNAF S FIA

A E T E] (h)
Ea TLR3(4ifid 5 F); EBRIG-I, mMDAS

#* FR5 0 h ML 2 F B3 (P<0.05), TLR3: Toll £ 221k 3;
RIG-I. A EE R FIER T MDAS . B 2R ML LA 5,
B2 3EFTHEEERE(PEDV) B5E/NG KRR (IPEC)
EAE R E TLR3 4B EE  RIG-I 1 MDAS EE ) mR-
NA RIEEEW
Fig.2 Changes in mRNA expression levels of TLR3 encoding
gene, RIG-I and MDAS in IPEC-]J2 infected with PEDV

2.3 TLRs X RLRs ESEHPXBEELEARE
mRNA 3t RIZE EHTWL

HIMOI=1.0 ) PEDV &4 IPEC-J2, 4 5l T /&
YJ50h2h 4h 6h 8h 12h 24 h RSt
RT-qPCR J7#:W1%€ TLRs 1 RLRs 3 % A 7] 4 1
JEPE mRNA FRAKF0y 284k, K 3 AJLUAEH,
TRIF . TRAF3 Zmfi 3L K /) mRNA AH X ik 2 7 B e
J& 4 h IR E BT (P<0.05) , Z R R R [,

TG 24 h AR E, MAVS ZRiFE K A mR-
NA M X R B AR R I 6 h JFiR B 3% 1T (P<
0.05) ,fE/&YLJ5 8 h 12 h 24 h Z[a KW &2 R,
IKK-¢ [ TBKI #ifi5HER () mRNA X} 26 35 5 1 T %
Yej5 4 h B E FFH(P<0.05) , BEJ5 IKK-¢ 4l
FEPAY mRNA AHXT Rk ARG 8 h ik B 5 &
{8, 11 TBKI %% 3 R i) mRNA HH X 26 ik 78 % e
6 h J5 oA TREE X BT, IR 24 h Bk )
T {E (P<0.05) . IRF3 43 i) mRNA #HXT 2
R TR RG] (YL R0~ 8 h) Tofk E ARk, 7R K
P 12 h ik Bl (P<0.05)
24 TLRs % RLRs ES@EMNESF IFNB &
mRNA RizKFEERETN

FIMOI=1.0 ) PEDV &% IPEC-J2 4 Jif, Ff:17]
Horp 1 Y% 1 pg Poly (1:C) , IRl B R A%
B0 B FEORT G G Poly (1.C) BYBHEXS IR, &%
W%, PEDV BYL 5 XF IPEC-J2 4l (1) IFN-B 1E
mRNA FK7K I JC i 35 ), (H 2 BB 98 A R0 il
Poly(1.C) 55 IFN-B, LK 4,

3 17 8

PEDV WA 4h 55 3% — B2 b 4 /9 k&, Hof-
mann 25 BLT 1988 AR IRAETR N T JHERE Y Vero
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Fig.3 Changes in mRNA expression levels of various adapter
protein encoding genes in IPEC-]J2 infected with PEDV
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Fig.4 Inhibition of PEDV infection on IFN-8 induced by Poly
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5T % #% IPEC-J2 #4756

AW E e WL T PEDV 78 IPEC-J2 41 il
YA TS O, 45 5 & 8. Fl R[] MOI (%) PEDV J& e
IPEC-J2 40ff/5 ,24 h WIS REAG I E] PEDV N &M
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YA PN A RLHE A, XN T — 25T PEDV 8 e i
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SR P 0 B30 B P T R ) BE R T A

IR G A R0 B ) SR AR B0 T 4
FEEEEAE, 18 400 0T 38 xR TR AR R 32 A
PUBHIR R AR, FEALHE TLRs \RLRs . C RIEEEE
FZRFI(CLRs ) BAZAT TR R AL LS A A 22 IR K
R (NLRs) 170 Hirbr 55 RNA Jjg B 25 U1 AH 56 1Y
&t RLRs TLRs M35 55 3187 . RNA i 2plsk
PN G FERENZH RNA K S A = 2R 1Y ss-
RNA  dsRNA # M Y RIG-1/ BB (0 2RI 40 LA G 3
5 U, Bl AT MAVS &6 (55 #7355 TRAF3/6,
WE—2 0% TBKI/TKK 38 & A R 4 5 % A i R
b, Al NF-kB \IRFs A% SR TR ik, JE i Im)
TRRESE TR, SRS A LA, S B T R
FhL gk AW LI, PEDV R IPEC-J2 ZH )5,
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SRR Y mRNA AR IR 573 i R J5 2 h 514
h JFUA B & TR (P<0.05)  7EEHUL ) 12 h 57 24 h ik
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PP SRR S RS S AL, b,
LA MAVS Zifi 3 A i mRNA FHXT KA 5 7 %
YLI5 6 h PR B ETH(P<0.05) , Bl G A A
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TR RAEY] X 55 T S50 % A
XN R IR ST 4 R — Y HRTRO I gT A Rk
W, MAVS WTEAL S NS 515385 N @l CARD A
SERERA C u A TM 2548 %5 DDA G, P AL W] A
MAVS &S IRMIG S 2 AR i {E S
&5, AEMEIERE  MAVS 7885 1 TR K- Y e xof H
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BEA PR HF 96 2 RNA fiE % 9 P9 22 14 4
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