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Abstract

Porcine epidemic diarrhea virus (PEDV) is a central intestinal pathogen, causing porcine epidemic
diarrhea in piglets, which is one of the most vital reasons why plenty of countries have been
caught sight of substantial economic losses in animal husbandry. About innate immune response,
to some extent, Toll-like receptors (TLRs), transcription and activation of interferon (IFN) re-
sulted in a few influences on anti-virus immune. The latter was served as a critical role in the de-
fensive shields against the viral infection. The host could be efficaciously infected by PEDV
through the obstacle. There are series of sophisticated strategies to resist virus for host cells. Cur-
rently it has been spotted that excellent improvement took place in some studies about the host
innate in munity regulated by PEDV. To escape from host-innate immune response PEDV adopts
two approaches, originally PEDV encodes viral proteins as interferon antagonists, and its patho-
gen-associated molecular patterns (PAMPs) would be hided then remain undercover. Non-structural
proteins and some proteases of PEDV have been posed some impact on the process. This review
illustrates the current grasp on innate immune response of host cells to anti-PEDV covering major
proteins between the structural and the non-structural of PEDV to analyze several critical me-
chanisms on cellular entry of porcine epidemic diarrhea virus, further providing important theo-
retical grounds for exploring infectious immunity and pathogenic mechanisms of PEDV and sup-
plying the main practical support for its clinical vaccines or medicine research.
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AT HETE %S (PEDV)R —MZEBURE .. B3l BFHBRTIHERE, XRYZEFESHHHIE
KEFRANBRBEERFRZ —. ZAEFFEE L, TollB 324K (TLRs) W FATIRE(IFN) HBIE X Fif sk
REFKERBITTRTRES —EREH. BEERERIREMBEHRIET <EEH. PEDVT LA
MoE R YE . 1B EMRE — R E SRR S. HRTCZ2KRM, £—%5t, PEDV
P RE EEREA RE B TR KKERT. AT HEREE - £RBERF, PEDVRET BRFEE,

PEDVEREZEARMOATRERIA, R EGHRK > THER (PAMPs)# a#K. PEDVHIIEEHMER
A—BEAMTHX —IBEE —ERNEN. AXNHT LT5HE EZMEFPEDVH AR AR RN, X2
¥R T PEDVHIZMMEMIEEMER EEEARK, H B2 T JLNPEDVARAMK SEH, H—BN
HWRPEDVAE LM B BUR LB IR AL B E BB RYE, FENIRARRE H BR 2B Fe 3Rt 3 B S B S %

XK ia
WRATIHERE RS, SRARRM, NEH, E4HER
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1. 53|

PEDV /& nJ DU 1)/ b R A iy —Fh | BRI 25 [ 1] & 5 4% Gu ik B W & (TGE) A AHBL I IR
JEAR, PEDV SEUEYE, M0l ST st T, X ERA RAELE 4~5 FRK/NE, X RE
JEEEHIKIX 7 PED il TGE [4FAE[2]. F4k, Bty PEDV YL, SE/KMENGES . B AKFINK A
RNAREZI I EERHE . SATF N S, PED B ARRKIEZKER T ERIHL. £ 20 thad 70 448
AR LE RIS FIEE, 55— MNPRE S R B 71K PEDV 2 WAZRB AL 105 BRI, K4 7 4E
J&, PEDV BEAsill Az i) 3 2R A [3]. MRS S, fE 1982 4F, £ r [F A0 [ 1) — L8 qp gH = 5 R 1
PEDV, SETIAMMEITE, FE T HMNKE X, HFET 2010 4Lk E R MZ5F
(4] [5] [6]. a2k, HEWBHLIA PEDV [7].

FeRBPERGE— BN R 6 ERZRHNR M E G LL[8]. fEXLEEmH RS, | BTk
3 (IFN-al B) 1) S ORISR AE SRR B b 35 AR A o R AR 5 BoR, PEDV sl H 451 8 A
R 5 A0 B ORI (A B IK ThRE SR B IFN PP EEva 1, SHIHLAAE I IFN P2 A2 B L] . PEDV &K%
vero 2 AN At v E 2N, R BIAUAAR AR P2 1) IFN-alp WIS B#AR[9] [10]. Bbah, it #4995 2611 dsRNA,
KL PEDV B&#{% IFN-a/B iGVE[11]. PEDV [—E XRS5 — RIIVE R MPURTE R, XL AL
AAEEERE AN E ), B AEG 2E F (nspl, nsp5 Al PLP2). 7EiX —id FEH, A% 7 (SARS-CoV
FTNL63-CoV) A% A 7e(N) & 1 I8 8 ARG T LAE T8 326 B0 224 1 IFN F55055), Sk th B 40 |1
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BT A BN AR RE AR, B8R FUK AR AT 252 3T B0 TP RNA 8 R IFN 2%
o777 2 AR

2. kX B&E

WAL, ERMERRE R R R, e AR E DIRER S B TR, 1B R — B N
HUBISKBELAS AR 81 T R, IR PURTTEL R, XA PEDV tABISh. 2 FBTEHL S FEHL
IR RN F5 AL, HRAE AP AT AR AR B I AT B3 A P S I, R 7 1 2 B 32 S AR SR I Bl AL
AR R s RGE. 0 JF A AR O o T A5 2L (PAMPS) BT LA 41 it 128 Fr 455 2 18U31) 32 44 (PRRs) Sk Jgé &l
B — SR A AR B ) R B RS 2o 22TERE I, AR S PR R S B S (1R S AT
T, P AR AR RO A T b A0 (CTL) BRI 2R 5% 00 A0 2 i 1), ELHL A g = 4 475
ARG, CAB LRI . ARG T A LA R R, Toll FEZARAEHUNN T Sk
o TP SR I

2.1. ERFEERESR Toll HS&(TLRS)

TLRs J&—Ff | RS A K, ©r LLRAIAFE 1 PAMPs. TLR3 151/ PEDV dsRNA AN
—Fl PAMPs. 7EREENGRG, AMMRAMORARRE R XIRBI 45 G677 E1 PAMPs. 1M 40 i i X 35k £ 5
HEEEA TIR BMWIER > T B, AR T #NE S &R M[12]. TLR %] PAMPs 5, TLR F41H
JR X $5k R 25 A IR T ORICA I — RAME S5 3T, WG SR F 740 NF-xB AP-1 IRF-3, iX
S PR 7 ] DL T4 28 A R R T AR AR DR (7= A, S0 TR AR AR

TELHAR ) Z A0 TLRs Bef8 R A0 5 10 J5 4 - N R R PZ R,  FFTETE £ 52 2190 2
Ja Rt N A [ N . TLR2 Af LASE 21 PAMPs, GL&4HTE . EE. 4 AR RAT4EY, TLR4
2 e N AR 2 B 1) OGBS AR [13] o A DU BN AS [R5 2 195 58 RNA J5 (UL 1), #% 4K TLRs (TLR3.TLR7.
TLR8 Al TLRO) P LA S, X4 TLRs fIRIAK(ERE | B IFNs A Ath B s 40 K 1172 4E . TLR3 4
FisE N2, BEERIAEALS DCs 40 1[14] [18]. 7 dSRNA FERZ 40 11 293 4Ufiurh, 1 A1
TLRS3 i ik A3 58 dsSRNA- T 7 ) NF-xB B0 AT 5 R B, /N B TLR7 R RIS 5 — M 2 & 4[15],
IS RALFE (e XA ) . EAEDUR B A BRI M 7 TS A EAI[16] [17]. TLR7 Al TLR8 REW
P 7 RS B SR 2 F 1 sSRNA, A1 AR S SR B 23 (HIV) . /KI5 28 (VS V) MR B 25
(1V) [15] [18] [19]. JEEXF Gt R % e, KIE LM B & R B 1 Kbl F, TLRO 2 —
SE HIVEF o

2.2. THRERHE

RS PR et £, PAMP TETE EAA N Z 272 AT ) PRRs Hitll, PRRs ##0E H- 548 FifAH
KEH, MMifilk — RIVBERAETZ RACETE TR, RIFZE T B (NF-«B)FI 402 775 X1 (IRFS)
PR TR FN)FIE R 4E M R 7 2k [12]

IFN A1 IFN 75 5 6 4H PRI B S A2 8 G Js 3 e 1 11 BB AL o IFN 2 — P (EAE X 7 7 B
I F, B Z A SRS, ) SR EE . PR, AR ThRE . TR 0N | B
1A IFN-a IFN-B 22 | B30 5, EATA IR G e 2 2 AU SOk . 1 RFHER HA IFN-,
F B S5 Qe i1 R R

PEDV 7E & il ik #2 vh ] LG A% — F A0 I 2 1 BT | 8 1PN (R SN0, A1 — S R RS HUmE - .
R E A OUR, IFN P45, B A AZ A0 AR 1 2 IFN 74, (5 1 32 IFN HgE /b4
MIGERL o> 6, W0 ESRRAG AR TS A T Ik B4 BN 5 4 i [20] -
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TEBE CAMP- BT R AL A8 A (CBP) S5k, MMr=4E | BTt ER. B, H% IFN-a fl IFN-g POl 2 sk, TR ZIRIFNR)LLH
Gy ANZE WA 7 FAE IFN-/B, 5172 JAKISTAT S IFIE0E . (R ZARAEICH JAKL BRI, SH2 IXIBER L T LA5E4E STATL Al
STAT2. KB RRZ F4k, 35O 5 B R RBRIL .
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Figure 1. Signal pathways for IFN-I production and relative gene expressions [25]
[ 1. IFN-1 =5 (= S8 B AE X EE Rk ([25]

IFN AERefE NK 20 R R SOR G0 S & N S RS0, TP 3R A R 1 1) 2R R USRI AR D6 T4
FOMIGH M DR (KU, I Eh A TR A A 2R R R 4 50 1 A Rl 52 A4 (PRRS) S - PRRs 1R 1) 44 (1) PAMPs,
WE BRI NG S, K50 RNA JEEERERE PRRs AL 40N TLR3. TLR7 1 RIG-I
5 MDAS5, /5155 | B IFN ARG, dsSRNA Ji 5 il 1) 720 r] DA TLR3 F1 RIG-1 2511, RAEES
W7 1238 o E AN B S L 28 2R (A R I8 3, 455625 T Ui TANK-Z5 5350 1 (TBKL) R4 M «B i ¢ (IKKe)
[21] [22] [23]. 0 H TBKU/IKKe S50 IRF-3 fITE AL FBEER 1L . 4% 2 0B R A AE B BR AL I IRF-3 I A1 DNA
TEEGEE, WOR TR o I E B[21] [24]IRF-3 F1 IRF-7 78 IFNa/ H75 S0 722 A vt 8 B A
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JREE RIS, P24 dSRNA J&—Ff PAMP AT LUk PRRs 3115 5 IFNa/p 113815 . Toll #5244
A RIG-1 ZARX A PRRs 32 247 51 iR AIAE S 3 R BT dSRNA,  IFN-B 355 /250 7 1 TLR3/TRIF
B B Al RIG-I/MDAS/IPS-1 38 % i 45 . TLR3/TRIF & iR 540 i8 N 1) dsRNA ) = Eig 12, H
RIG-I/MDAS/IPS-1 i & 1] ATEAR M 5 0%« IFN 7EA 77 5 3R A B REPURSER, (HE4 68 S
SR AT 4R M5 b R et s A, SRR B R IR JAKISTAT @42 51 2 382 TR, W IFN S
BRI (1SGs) L s Kl T3k, A& eMbUmEEfE- . It i AEMNEEHAFE T TIMEER S .

T alp & Z AR BERR L Jak 1 Tyk2 340G . JAK A1 Tyk2 & STATL Al STAT2 HJiis 1. STATL
FSTAT2 BEER AL 5T IRFO BIAH G 8844, M= A= TP R ML N 3 (ISGF3)E 4. RE ISGF3 &
YNNI, BRI STATL Al STAT2 sioxfEFEE BB R A0 5 [ B 20 B st o FEERF ST 1 &k
AU 1SGs, Ebln MxA. OAS-1/RNase L. RIG-I/MDAS. 1SG15 F1 PKR, ‘BT NHUR B8N 20T

3. PEDV #£ | BIFH AR MEIE

BRTINERRGAAERKNPUR#EN, (2 PEDV KRG R EeEhl. £ LIRS R Rk
BN, | BT R (IFNalf) 7 e A R PU 35 Ve AT S, PEDV SRR EXf | BT R A
A MG . RS RET, WG PEDV £ W IV 2R EE AL AR 1 — Fiois X HT TP (5 5 i H
W, AE AR AR G [ 26] . S34h, PEDV RIS MR I E A BRI R JEN BT, Bk
JEH: PAMPs-dsSRNA DLk 2% | BF PR AT MU0 55 e L%

3.1. PEDV N protien fif8 £ %Xt &

FERI B (A2 AR 5 (N) B 2 B R el i e T 8 I B . SR TR Fi 8 K I, PEDV 4l
1 IFN A B 8 B IO A JTRE 28 A 2 Y52 IFN F5 3057 (B [27] R Bl G 9% 2535 S 10 IFN-B 117728
TR T 3 (IRF3) IS, Al NF-xB iX =# 252 %] PEDV N & H .

AR IKKs fE7E ERH ARG R EEN A6, HhaEal IKKs(IKKa A IKKR)FI
IKK-related ¥ (IKKe F1 TBK1) [28]. £ RNA i E:E& L 115 S AE S IFN P4 g, TBK1
BEAATHEAIER, SIS IFN A0 R T BRG] . TBKL (TANK-Z5 4 30 2 5 IKK A7)
Bl —, HXF IRF3/7 BRI AVE L3R5 E B, IRF3/7 (BRI L 5 8 . #5101, DNA
S A S IFN-1 S0 B IR gL 0 175 3 S5 AR 005 2 AH DG [22] [29] [30] [31] [32]. TBKL A& 14 (A 41 Bl
WA FITF 36 TLR. RLR ZEAH GBI (M5 546 . BB af /£, PEDV N & A 540H TBK1 B
FEAER, IXFAR EAE 2240 TBKL A IRF3 [5G, B i) IRF3 BGE A1 1 Y IFN (174 [27].
S5 RK W], TBKL Al ReR AT E AEH LRGS0 72— JF HAMUH RN TBKL AE 5 PEDV N
HALSA IR, MM PEDV EUR M= A 500, 124K in] @A 152 — B0 5T

3.2. PEDV nspl # nsp5 e KB ENE

YER IFN SRS PR, K2 800 #E0) 3C 8L 3C 8 ARG r] LAZLME | B IFN BS540 1R 3 28 e
S, iGN, NEMO & NF-x B BRI To, VRN AN B A il 15 Jo i nl UM SRR S0 55 e
SRS S, i RLRs(ML B RIS SR | FE324K). NEMO X IKK (L& 2EatiR T, &2 NF-«xB
T I A R R e BB B R T e 2 —, o NF-KB & BT 24 75 - PEDV Nsp5 11 bt &R B2
HBEE R 7 NEMO B8 KA, B2 —M IFN #5505, EEA 2 Bk 231 (Q231) [33]H 4wt 3C Ff
HOE, FE0HR RS TE R A BRI AR EORR M, IXJE PEDV BGHLE| ke PR &

PEDV 57— A HELEHIER 11 nspl tH2AH SR EE I IFN F5HU570, TR0 0 (o 400 s 44 gt Bk 1 g £ 30 % 1)
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| BT 2 S B A TE T3 SE R Ak [34] [35], JUH{E PEDV Edifi)s, — B AR MMM
FE AN AR R F A wEMEIA G, IFN- KRS 2 RN IE K EZE bR %, BR T IFN-B
FIFmHIE R, 78 HAth PEDV JE45#) 8 A (nsp3, nsp7, nspl4~16)r, nspl tH & IR IRF3 J& 21 id P 40|
fEH . ‘ErLLEIE CREB 454 8 H(CBP) MK, FTHr IRF3 1 CREB (CAMP-J NP o457 45 & d A
Z AR, (HAREFHEY IRF3 BERLEUZ 1, — B TBKL 3%, BRI IRF3 HHT R 5,

IRF3 B BRAEAZ 2 1 R AEAEBRIUZ e A S ik b . iZi F27E PEDV B0 R & EE/EH .

3.3. PEDV B9 dsRNA 1 PLP2 B LUk et 4 R B9 T8 R KL

PAMPs 1 PLP2 iy PEDV i 5 5 R 00 55 5 B2 1) e J 2 1) 79 o A — SRR 11 iR Ak P R T 1)
FaE T 850, ENTERL RS B ORSE, JF HAEREMACMREY R AR, HEA A, WREr
dsRNA I IE 2 0. PRRs ML RGAM AL S 24k, 08 PAMPs, ‘&) RLR 52485 i &
HIRAE B AR 395 & . RIG-I. MDAS5 fil LGP2 /& RLR 2/ =FF2E%, RIG-1 fl MDAS5 A LLiR 5
TREF dSRNA, 250 AE IR EENR o B 5 G A5 2 GLNT, 7E4E M B 7 —28 dsRNA 55774
U R IFN-1/E A TEZH 15T RNA R EBE K — 25, RIG-1 32445 & PAMPs SR B L5 5- =R 15 1] dSRNA
WiEE, (HAEKE S HH[36], 1 dsSRNA tA] LU 7 P45 & MDAS [37]. i id i L840 BLAE F & GL H 40 i
REM R RLRs NS 520 T30S, M2 2 ek IFN-1 FIA S B9 208 R 7 (72 28, W 77 AR 00 75 11 4
P SN o 5'-cap £ AT LAIE I mRNA FIFa e PERTE R mRNA [BIHERCE, Z85 MR 5 AH X B s i e
ML SOd R . RLR AR IR cap £544, BUNBEARETE RNA 5 FHIEM . X5 R% 2 19 RNA 1211,
2'-O- AL AT N7-HU AL BORNFEYF 2 5 mRNA MOCH IS R P i By, XNPAB T A SMIER S
I EE RNA [ 22 5 SR RO e R0 35 S, 9 55 2R AT mRNA (¥ 5'cap 4544[38] [39] [40] [41]. 54,
ff = 2'-0-MTase JEPE AT REXS IFN-1 BUK, M SELFEMIE M. 74k, 2'-0-F IR IR N7-H 54k
530 nspl6 F nspld Zwht, B4 cap 4542 B AE B MRNA 18] RNA B LA % RLR R .

ARG AR TEFTE S I O E RNA & BN E A . BREAMEYES, MXEAS T
13z AN TETZ RGBT REALE T S0 K e (5 5 W B 1) S % e B e B W L EZLEH . PEDV 4
(1) PLP2 1E4 | B IFN [FEBLF, oA 192592 K14k DUB W& PEAI T4 245500 E, A B T30 IFN-1 11
ik, DAokiBESE K as . HRAERIERTIT, A% NL63 CoV (HCoV-NL63) [42] /12K A R 1 (PLP) B A
DUB i1, AT ARG IFN 351 [43]. ARTEIRF # SARS-CoV KB4 K2 6 MERBIE MY, F
HRAE SARS-CoV [44]HAFERT PLP XIR(AELE M EE 3) nsp3. EA—MZ UG EE T, PEDV Jwhdf
PLP2 J&—ANHT 0 e IR 25 DUB, Hf M i S S A 5 2 PLP2 FOMB LTS LA 55 . (H PEDV PLP2 BE R RIG-I
I STING, iz 4 45E HIP AR R 2 B SRIX /2 PEDV PLP2 Wifal )i 1IFN (1) 82,

4, g5ig

—AEFKKE R R RE A Fk. TSRS, et 5 A X P R R R K i
REEREEN. IR, RVEFE G BRIV A RS R, BAMBE Rt AmER . K28
EERN TS PEDV, A SRBURAT VRIS L4k, SBOEREM R ARG 2 OB K, 478
HORERIAEHT I, B SO IR TR SR S22 - 56K e BBl i i B T PEDV &A1 2,
SRR BAR AN, SR S BE 4t 2 S B R S 2 IR A AN GUR 25 10RO, 7 A R JUR B BRI 70 5
Toll FEZAR(TLRs) A IFN A% L AE M. 12— RAIGIE T RERBOA L 2, PEDV I —tegh R k45
Fy iR AAE— e R B A T — e HIE A

IS — BEE R I EYITIRE,  SRARREAATT A0 (] S8 3 1 B S IR T (TR alf) A0 1 2
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PR EE A (Toll BEZAR) B T RE, MR TE £ . BR TBK1 5 IRF3 HARMYS, (Ha45iEn
N & A ] LUB I 456 TBKL K0 IRF3 Bk, T8k H TLR A RLR M55, B&IC IRF3 S
AT K (o)A 1ISG3 K IE LLIR TSP EE R4 H . PEDV nsp5 & /5 4 IFN F5HU7], & Al L4y 3C &
fig /K filg NEMO, FFAE N0 B 5 70 TE TR E RSN H] NF-xB 1) ZfE . nsp3 & FAEHUR 2 A2 o AMY
AT LM IFN-B 724, B AT LRSS IRF3 Al CREB (i A2 IRF3 R fb) 2 I 45 4. T HEA A
PERISEHThBE, PEDV PLP2 £ DUB ZHAEAFE BT IFN B05 HR A R TR BToE R % . tb4h, Xt PEDV
MRNA AR Y, 5'-cap-£5 /4 AN BERE RLRs AL, LA A %y 8. RN T i PEDV Wil s £
(IR AE SRS, A3 R T 478 PEDV BIARIRALE, K ILHUIHE 55 259 R AL, Iy PEDV (1B 4% B9 3¢ B Al

SE K

[1] Chen, J., Wang, C., Shi, H., Qiu, H., Liu, S., Chen, X., Zhang, Z. and Feng, L. (2010) Molecular Epidemiology of Por-
cine Epidemic Diarrhea Virus in China. Archives of Virology, 155, 1471-1476.
https://doi.org/10.1007/s00705-010-0720-2

[2] Pritchard, G.C., Paton, D.J., Wibberley, G. and Ibata, G. (1999) Transmissible Gastroenteritis and Porcine Epidemic
Diarrhoea in Britain. Veterinary Record, 144, 616-618. https://doi.org/10.1136/vr.144.22.616

[3] Pensaert, M. and de Bouck, P. (1978) A New Coronavirus-Like Particle Associted with Diarrhea in Swine. Archives of
Virology, 58, 243-247. https://doi.org/10.1007/BF01317606

[4] Li, W,, Li, H., Liu, Y., Pan, Y., Deng, F., Song, Y., Tang, X. and He, Q. (2012) New Variants of Porcine Epidemic Di-
arrhea Virus, China, 2011. Emerg.Infect.Dis, 18,1350-1353. https://doi.org/10.3201/eid1803.120002

[5] Puranaveja, S., Poollperm, P., Lertwatcharasarakul, P., Kesdaengsakonwut, S., Boonsoongnern, A., Urairong, K., Ki-
tikoon, P., Choojai, P., Kedkovid, R., Teankum, K. and Thanawongnuwech, R. (2009) Chinese-Like Strain of Porcine
Epidemic Diarrhea Virus, Thailand. Emerging Infectious Diseases, 15, 1112-1115.
https://doi.org/10.3201/eid1507.081256

[6] Sun, R, Cai, R., Chen, Y., Liang, P., Chen, D. and Song, C. (2012) Outbreak of Porcine Epidemic Diarrhea in Suck-
ling Piglets, China. Emerging Infectious Diseases, 18, 161-163. https://doi.org/10.3201/eid1801.111259

[7] Stevenson, G.W., Hoang, H., Schwartz, K.J., Burrough, E.R., Sun, D., Madson, D.,Cooper, V.L., Pillatzki, A., Gauger,
P., Schmitt, B.J., Koster, L.G., Killian, M.L. and Yoon, K.J. (2013) Emergence of Porcine Epidemic Diarrhea Virus in
the United States: Clinical Signs, Lesions, and Viral Genomic Sequences. Journal of Veterinary Diagnostic Investiga-
tion, 25, 649-654. https://doi.org/10.1177/1040638713501675

[8] O’Neill, L.A. and Bowie, A.G. (2010) Sensing and Signaling in Antiviral Innate Immunity. Current Biology, 20,
328-333. https://doi.org/10.1016/j.cub.2010.01.044

[9] Charley, B., Riffult, S. and Van Reeth, K. (2006) Porcine Innate and Adaptative Immuneresponses to Inflenza and Co-
ronavirus Infections. Annals of the New York Academy of Sciences, 1081, 130-136.
https://doi.org/10.1196/annals.1373.014

[10] Laude, H., Reeth, K.V. and Pensaert, M. (1993) Porcine Respiratory Coronavirus: Molecular Features and Virus-Host
Interactions. Veterinary Research, 24, 125-150.

[11] Miller, L.C., Laegreid, W.W., Bono, J.L., Chitko-McKown, C.G. and Fox, J.M. (2004) Interferon Type | Response in
Porcine Reproductive and Respiratory Syndrome Virus-Infected MARC-145 Cells. Archives of Virology, 149, 2453-2463.
https://doi.org/10.1007/s00705-004-0377-9

[12] Zhanc, Y., Zhonu, B. and Yanu, Y. (2009) Mechanisms and Regulations of TLRs- and RLRs Mediated Cellular Anti-
viral Signaling. Chinese Journal of Cell Biology, 31, 453-468.

[13] Suresh, R. and Mosser, D. (2013) Pattern Recognition Receptors in Innate Immunity, Host Defense, and Immunopa-
thology. Advances in Physiology Education, 37, 284-291. https://doi.org/10.1152/advan.00058.2013

[14] Iwasaki, A. and Medzhitov, R. (2010) Regulation of Adaptive Immunity by the Innate Immunesystem. Science, 327,
291-295. https://doi.org/10.1126/science.1183021

[15] Heil, F., Hemmi, H., Hochrein, H., Ampenberger F., Kirschning, C., Akira, S., Lipford, G., Wagner, H. and Bauer, S.
(2004) Species-Specific Recognition of Single-Stranded RNA via Toll-Like Receptor 7 and 8. Science, 303, 1526-1529.
https://doi.org/10.1126/science.1093620

[16] Lee, J., Chuang, T.H., Redecke, V., She, L., Pitha, P.M., Carson, D.A., Raz, E. and Cottam, H.B. (2003) Molecular
Basis for the Immunostimulatory Activity of Guanine Nucleoside Analogs: Activation of Toll-Like Receptor 7. Pro-

DOI: 10.12677/amb.2018.72005 45 A HTI


https://doi.org/10.12677/amb.2018.72005
https://doi.org/10.1007/s00705-010-0720-2
https://doi.org/10.1136/vr.144.22.616
https://doi.org/10.1007/BF01317606
https://doi.org/10.3201/eid1803.120002
https://doi.org/10.3201/eid1507.081256
https://doi.org/10.3201/eid1801.111259
https://doi.org/10.1177/1040638713501675
https://doi.org/10.1016/j.cub.2010.01.044
https://doi.org/10.1196/annals.1373.014
https://doi.org/10.1007/s00705-004-0377-9
https://doi.org/10.1152/advan.00058.2013
https://doi.org/10.1126/science.1183021
https://doi.org/10.1126/science.1093620

o
&
&

ceedings of the National Academy of Sciences of the United States of America, 100, 6646-6651.
https://doi.org/10.1073/pnas.0631696100

[17] Heil, F., Ahmad-Nejad, P., Hemmi, H., Hochrein, H., Ampenberger, F., Gellert, T., Dietrich, H., Lipford, G., Takeda,
K., Akira, S., Wagner, H. and Bauer, S. (2003) The Toll-Like Receptor 7 (TLR7)-Specific Stimulus Loxoribine Un-
covers a Strong Relationship within the TLR7, 8 and 9 Subfamily. European Journal of Immunology, 33, 2987-2997.
https://doi.org/10.1002/eji.200324238

[18] Diebold, S.S., Kaisho, T., Hemmi, H., Akira, S. and Reis e Sousa, C. (2004) Innate Antiviral Responses by Means of
TLR7-Mediated Recognition of Single-Stranded RNA. Science, 303, 1529-1531.
https://doi.org/10.1126/science.1093616

[19] Lund, J.M., Alexopoulou, L., Sato, A., Karow, M., Adams, N.C., Gale, N.W., Iwasaki, A. and Flavell, R.A. (2004)
Recognition of Single Stranded RNA Viruses by Toll-Like Receptor 7. Proceedings of the National Academy of
Sciences of the United States of America, 101, 559-603. https://doi.org/10.1073/pnas.0400937101

[20] Longhi, M.P., Trumpfheller, C., Idoyaga, J., Caskey, M., Matos, ., Kluger, C., Salazar, A.M., Colonna, M. and Stein-
man, R.M. (2009) Dendritic Cells Require a Systemic Type | Interferon Response to Mature and Induce CD4* Thl
Immunity with Poly IC as Adjuvant. Journal of Experimental Medicine, 206, 1589-1602.
https://doi.org/10.1084/jem.20090247

[21] Fitzgerald, K.A., McWhirter, S.M., Faia, K.L., Rowe, D.C., Latz, E., Golenbock, D.T., Coyle, A.J., Liao, S.M. and
Maniatis, T. (2003) IKKe and TBK1 Are Essential Components of the IRF3 Signaling Pathway. Nature Immunology, 4,
491-496. https://doi.org/10.1038/ni921

[22] Sharma, S., tenOever, B.R., Grandvaux, N., Zhou, G.P., Lin, R. and Hiscott, J. (2003) Triggering the Interferon Anti-
viral Response Through an IKK-Related Pathway. Science, 300, 1148-1151. https://doi.org/10.1126/science.1081315

[23] Ishii, K.J., Kawagoe, T., Koyama, S., Matsui, K., Kumar, H., Kawai, T., Uematsu, S., Takeuchi, O., Takeshita, F., Co-
ban, C. and Akira, S. (2008) TANK-Binding Kinase-1 Delineates Innate and Adaptive Immune Responses to DNA
Vaccines. Nature, 451, 725-729. https://doi.org/10.1038/nature06537

[24] Mansur, D., Smith, G. and Ferguson, B. (2014) Intracellular Sensing of Viral DNA by the Innate Immune System. Mi-
crobes Infect, 16, 1002-1012. https://doi.org/10.1016/j.micinf.2014.09.010

[25] Sun, Y., Han, M., Kim, C., Calvert, J.G. and Yoo, D. (2012) Interplay between Interferon-Mediated Innate Immunity
and Porcine Reproductive and Respiratory Syndrome Virus. Viruses, 4, 424-446. https://doi.org/10.3390/v4040424

[26] Haller, O. and Weber, F. (2007) Pathogenic Viruses: Smart Manipulators of the Interferon System. Current Topics in
Microbiology and Immunology, 316, 315-334. https://doi.org/10.1007/978-3-540-71329-6_15

[27] Ding, Z., Fang, L., Jing, H., Zeng, S., Wang, D., Liu, L., Zhang, H., Luo, R., Chen, H. and Xiao, S. (2014) Porcine Ep-
idemic Diarrhea Virus Nucleocapsid Protein Antagonizes Beta Interferon Production by Sequestering the Interaction
between IRF3 and TBK1. Journal of Virology, 88, 8936-8945. https://doi.org/10.1128/JV1.00700-14

[28] Hacker, H. and Karin, M. (2006) Regulation and Function of IKK and IKK-Related Kinases. Science’s STKE, 2006,
rel3. https://doi.org/10.1126/stke.3572006rel13

[29] Lin, R., Mamane, Y. and Hiscott, J. (2000) Multiple Regulatory Domains Control IRF-7 Activity in Response to Virus
Infection. The Journal of Biological Chemistry, 275, 34320-34327. https://doi.org/10.1074/jbc.M002814200

[30] Lin, R., Heylbroeck, C., Pitha, P. and Hiscott, J. (1998) Virus-Dependent Phosphorylation of the IRF-3 Transcription
Factor Regulates Nuclear Translocation, Transactivation Potential, and Proteasome-Mediated Degradation. Molecular
and Cellular Biology, 18, 2986-2996. https://doi.org/10.1128/MCB.18.5.2986

[31] Servant, M., Grandvaux, N., ten Oever, B., Duguay, D., Lin, R. and Hiscott, J. (2003) Identification of the Minimal
Phosphoacceptor Site Required for in Vivo Activation of Interferon Regulatory Factor 3 in Response to Virus and
Double-Stranded RNA. The Journal of Biological Chemistry, 278, 9441-9447.
https://doi.org/10.1074/jbc.M209851200

[32] Clement, J., Bibeau-Poirier, A., Gravel, S., Grandvaux, N., Bonneli, E., Thibault, P., Meloche, S. and Servant, M.
(2008) Phosphorylation of IRF-3 on Ser 339 Generates a Hyperactive Form of IRF-3 through Regulation of Dimeriza-
tion and CBP Association. Journal of Virology, 82, 3984-3996. https://doi.org/10.1128/JV1.02526-07

[33] Wang, D., Fang, L., Shi, Y., Zhang, H., Gao, L., Peng, G., Chen, H., Li, K. and Xiao, S. (2015) Porcine Epidemic Di-
arrhea Virus 3C-Like Protease Regulates Its Interferon Antagonism by Cleaving NEMO. Journal of Virology, 90,
2090-2101. https://doi.org/10.1128/JV1.02514-15

[34] Tohya, Y., Narayanan, K., Kamitani, W., Huang, C., Lokugamage, K. and Makino, S. (2009) Suppression of Host
Gene Expression by nsp1 Proteins of Group 2 Bat Coronaviruses. Journal of Virology, 83, 5282-5288.
https://doi.org/10.1128/JV/1.02485-08

[35] Kamitani, W., Huang, C., Narayanan, K., Lokugamage, K.G. and Makino, S. (2009) A Two-Pronged Strategy to Sup-
press Host Protein Synthesis by SARS Coronavirus Nspl Protein. Nature Structural & Molecular Biology, 16,

DOI: 10.12677/amb.2018.72005 46 A HTI


https://doi.org/10.12677/amb.2018.72005
https://doi.org/10.1073/pnas.0631696100
https://doi.org/10.1002/eji.200324238
https://doi.org/10.1126/science.1093616
https://doi.org/10.1073/pnas.0400937101
https://doi.org/10.1084/jem.20090247
https://doi.org/10.1038/ni921
https://doi.org/10.1126/science.1081315
https://doi.org/10.1038/nature06537
https://doi.org/10.1016/j.micinf.2014.09.010
https://doi.org/10.3390/v4040424
https://doi.org/10.1007/978-3-540-71329-6_15
https://doi.org/10.1128/JVI.00700-14
https://doi.org/10.1126/stke.3572006re13
https://doi.org/10.1074/jbc.M002814200
https://doi.org/10.1128/MCB.18.5.2986
https://doi.org/10.1074/jbc.M209851200
https://doi.org/10.1128/JVI.02526-07
https://doi.org/10.1128/JVI.02514-15
https://doi.org/10.1128/JVI.02485-08

i
=
43

[36]

[37]

(38]

[39]

[40]

[41]

[42]

[43]

[44]

1134-1140. https://doi.org/10.1038/nsmb.1680

Hornung, V., Ellegast, J., Kim, S., Brzozka, K., Jung, A., Kato, H., Poeck, H., Akira, S., Conzelmann, K.K., Schlee, M.,
Endres, S. and Hartmann, G. (2006) 5’-Triphosphate RNA Is the Ligand for RIG-I. Science, 314, 994-7529.
https://doi.org/10.1126/science.1132505

Kato, H., Takeuchi, O., Mikamo-Satoh, E., Hirai, R., Kawai, T., Matsushita, K., Hiiragi, A., Dermody, T.S., Fujita, T.
and Akira, S. (2008) Length-Dependent Recognition of Double-Stranded Ribonucleic Acids by Retinoic Ac-
id-Inducible Gene-l and Melanoma Differentiation-Associated Gene 5. The Journal of Experimental Medicine, 205,
1601-1610. https://doi.org/10.1084/jem.20080091

Bouvet, M., Debarnot, C., Imbert, 1., Selisko, B., Snijder, E.J., Canard, B. and Decroly, E. (2010) In Vitro Reconstitu-
tion of SARS-Coronavirus mRNA Cap Methylation. PLOS Pathogens, 6, e1000863.
https://doi.org/10.1371/journal.ppat.1000863

Chen, Y., Cai, H., Pan, J., Xiang, N., Tien, P., Ahola, T. and Guo, D. (2009) Functional Screen Reveals SARS Corona-
virus Nonstructural Protein nspl4 Asa Novel Cap N7 Methyltransferase. Proceedings of the National Academy of
Sciences of the United States of America, 106, 3484-3489. https://doi.org/10.1073/pnas.0808790106

Decroly, E., Imbert, 1., Coutard, B., Bouvet, M., Selisko, B., Alvarez, K., Gorbalenya, A.E., Snijder, E.J. and Canard, B.
(2008) Coronavirus Nonstructural Protein 16 Is a cap-0 Binding Enzyme Possessing (nucleoside-2’O)-methyltransferase
Activity. Journal of Virology, 82, 8071-8084. https://doi.org/10.1128/JV1.00407-08

Snijder, E.J., Bredenbeek, P.J., Dobbe, J.C., Thiel, V., Ziebuhr, J., Poon, L.L.M., Guan, Y., Rozanov, M., Spaan,
W.J.M. and Gorbalenya, A.E. (2003) Unique and Conserved Features of Genome and Proteome of SARS Coronavirus,
an Early Split-Off from the Coronavirus Group 2 Lineage. Journal of Molecular Biology, 331, 991-1004.
https://doi.org/10.1016/S0022-2836(03)00865-9

van der Hoek, L., Sure, K., lhorst, G., Stang, A., Pyrc, K., Jebbink, M.F., Petersen, G., Forster, J., Berkhout, B. and
Uberla, K. (2005) Croup Is Associated with the Novel Coronavirus NL63. PLoS Medicine, 2, €240.
https://doi.org/10.1371/journal.pmed.0020240

Chen, Z., Wang, Y., Ratia, K., Mesecar, A.D., Wilkinson, K.D. and Baker, S.C. (2007) Proteolytic Processing and
Deubiquitinating Activity of Papain-Like Proteases of Human Coronavirus NL63. Journal of Virology, 81, 6007-6018.
https://doi.org/10.1128/JV1.02747-06

Devaraj, S.G., Wang, N., Chen, Z., Chen, Z., Tseng, M., Barretto, N., Lin, R., Peters, C.J., Tseng, C.T., Baker, S.C.
and Li, K. (2007) Regulation of IRF-3-Dependent Innate Immunity by the Papain-Like Protease Domain of the Severe
Acute Respiratory Syndrome Coronavirus. The Journal of Biological Chemistry, 282, 32208-32221.
https://doi.org/10.1074/jbc.M704870200

Hans iXth

SRR P AT e

1. FTIFHIM T http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
TFRAIRMEESE: [ISSN], HAWITI ISSN: 2327-0810, RiIH]#Arif)
2. FTFFENM T T http://enki.net/
Fo B bR SCHREE” BEN, N SCERRE, BIAT A

WhaiE A http://www.hanspub.org/Submission.aspx
HATIME4E: amb@hanspub.org

DOI: 10.12677/amb.2018.72005 47 A HTI


https://doi.org/10.12677/amb.2018.72005
https://doi.org/10.1038/nsmb.1680
https://doi.org/10.1126/science.1132505
https://doi.org/10.1084/jem.20080091
https://doi.org/10.1371/journal.ppat.1000863
https://doi.org/10.1073/pnas.0808790106
https://doi.org/10.1128/JVI.00407-08
https://doi.org/10.1016/S0022-2836(03)00865-9
https://doi.org/10.1371/journal.pmed.0020240
https://doi.org/10.1128/JVI.02747-06
https://doi.org/10.1074/jbc.M704870200
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:amb@hanspub.org

	Structural and Non-Structural Proteins of Porcine Epidemic Diarrhea Virus against Congenital Immunity of Host Cells
	Abstract
	Keywords
	猪流行性腹泻病毒的结构和非结构蛋白应对宿主细胞先天性免疫
	摘  要
	关键词
	1. 引言
	2. 先天免疫
	2.1. 在抗病毒免疫中的Toll样受体(TLRs)
	2.2. 干扰素的转录和激活

	3. PEDV在I型干扰免疫反应的逃逸
	3.1. PEDV N protien抗宿主先天性免疫
	3.2. PEDV nsp1和nsp5抗先天免疫应答
	3.3. PEDV的dsRNA和PLP2隐藏以逃避先天的免疫反应

	4. 结论
	参考文献

