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A Study of CSFV EO0 Protein Block Interferon-beta Induction
Mediated by Newcastle Disease Virus (NDV)
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Abstract: Newcastle disease virus (NDV) as IFN-B inducer, EO of classical swine fever virus (CSFV)
fused to the enhanced green fluorescent protein (EGFP) was transiently expressed in porcine kidney 15 (PK15)
cells. In the luciferase activity assay, EO-EGFP was found to block the induction of IFN-f promoter mediated
by NDV in a dose-dependent manner. Through IFN-specific semi-quantitative RT-PCR detection, obvious
decrease of IFN-B mRNA in NDV-infected PK15 cells was observed in the presence of EQ-EGFP. These
evidences establish a novel function for CSFV EO glycoprotein in counteraction of the IFN-f induction
pathway.
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AT E (nterferon, IFN) Bl HEfHBIREFH, FEE&HER NP° £ CSFV ZEEHATE A Fi
EREMER, HEYRRYREE ST RS BEE RNA B 45 P 4 K AT 040 e f s i g [6°8],
ot 497 55 P BR ¥ K 5% 7% B (bovine viral diarrhea virus, BVDV)BF 57 & B, 45 ¥ & A E0 A #14l & poly(IC)
MEBERERE SN IR IFN 974, BVDV 5 CSFV B #mERERSE, —EaERAS
M. BERFIEAEAD R EFERRKNFEEE, X+ B0 EOEEBRFEMEILD 70%LL L, ##ll CSFV
E0 W AFMHE IFN ~AHEMIIEE. MEFHAKIN, CSFV E0 HE O K# A5 5140 M p Sh R
Poly(IC)# F /) IFN- 1 #9774, HIXFMEI/EH 5 E0 #9 RNAase 7§ #5147 3601011,

AT H UK B0 EAR TR ERILTIRE, AHALL NDV 2§ IFN-B 5 F5, 4 CSFV E0 ERA
) C Kim‘5 EGFP EFEAHE, BN RAT PKIS A, BIRALEHREEEAZLAN IFN- B3
FiEM LUK ¥ E & RT-PCR Kyl IFN-B mRNA B4 Bk F. M50 H— 3 88 CSFV RIBUR K4t
REHLBIBE T 2R, HABEBERMPGRE TSR,
1 5 FH*®
1.1 ¥
111 @mie. REFFE HEARER (PKLS) i E R PR+ L (CCTCC) $#4t. CSFV Shimen
P A ZRFF, NDV- Mukteswar( Series I) ¥k B I sUR RS0, &8 AE IFN-8 B3I TR G
JAML pIFN- B -Luc B Dr.Lu B, X B BRI S % 6 Z B R pRL-CMV 1 5 Promega 2 7], EBRIA
# 4% pEGFP-N1 J & Clontech 2\ &) .
1.1.2 £ &2X# DMEM, & [ B§( Tripsin)- /N4 I3 . # 423X 7 & Lipofectamin™2000 1  GIBCO 2
7. Dual-GloTM Luciferase Assay System J¥ H Promega A . & RNA fiiRAF &M 5 LigEEFEEY
YNGR
1.2 Fi&
1.2.1 AAZAZE ¥ pEO-EGFP #9#13% M CSFV Shimen #RERIEMALS TIRIUKES mRNA, BT
RT-PCR, 5 H5|#H 5' -CGGAATTCTGATGGCCCTATTGGCATGGGCG-3' (EcoR1),5’
-CGGGATCCCGGGCATAGGCACCAA ACCA-3' (BamH1), 183|758 bp E0 K. Xt E0 R MEZRIE
# 4k pEGFP-N1 43 5317 EcoR1 1 BamH1 XU E§Y))5 FI% BT I8, BRI B KA TR pE0-EGFP.
1.2.2 s fl3 iAo b & PK1S MMUIEFHR T SABSH 10% /M F . pH b 7.2~7. 4 [ DMEM 3554
1, T 37 CHBRGH S%CO, BFRMP TR, MAERER. B3 1 dEHBEMNT 24 LR, #4H
FAC B 40%~60%ET BEAT e By, #5445 I Lipofectaine2000 % Juik 7 & Ui 8 B 4T .
1.2.3 #&#A E10° PFU/mML % % 5 T M 75 5 57 2 ¥e Ik 10 PK1S A2 2, 37 ‘CHRF 2 h, 4 20 min
BE K, DMRBRFRM . SHS AR5 2%/ M-I % DMEM &R HR T 37 C CO, ¥H#A
HEEFE
1.2.4 RAFEBEIREKLRSAT %L EM LK LT Promega ik F & Dual-Luciferase Reporter Assay System
BARBEFTHHAT. BRRBHERE 3 NETAL.

X R R EBEM (S S EERT)=[F MR K R B 6R A (FL-Luc) /8 FHLE
M 9 6 3R BE ( RL-Luc) /(% #8 FL-Luc /RL-Luc ). (1)

EO0-EGFP 0 R & I 8] 5 I 2 MM < ¥ 1.0 pg pEO-EGFP Ak A PK15 /e, FAfILEs
4% 100 ng pIFN-B-Luc 71 20 ng pRL-CMV, FEF YR /G £ AN E] S 34T NDV &3, 24 h BWER N E
MgiEtE. #ATW T4 %Y pEO-EGFP 6, 12, 24 h /&Y NDV MK % . pEO-EGFP 44 H
NDV R G 5] 0 HEAT 40 MU & . 56 NDV /R 12 h %4 pEO-EGFP (#1401 A¥ 5 LU & NDV B4 41 o
1B 4 of R 41 B

EO-EGFP R B RIEB HMHI RN #8554 4 51% 0.1,0.2,0.4,0.8, 1.0 pg pEO0 -EGFP 1 pEGFP-N1
¥\ PKI15 41f, [FET3L% 4L 100 ng pIFN-B-Luc 1 20 ng pRL-CMV., 12 h [EE 4L NDV, 24 h 52 %
1.2.5 IFN- B mRNA #) ¥ & % RT-PCR ##] LA 180 bp ) B-actin FE /£ K S H 4, % IFN-B [ mRNA
TR HEE 8 MR LHEI/KEE PCR HiB: PCR R4Sy, R K SAF(TAEE 9 PK15 4
fi. NDV L4 i, pEGFP-N1 #l pEO-EGFP ¥ J41ffl. NDV /& 4:ff] pEGFP-N1 1 pE0-EGFP % .41
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2 mRNA #47 RT-PCR, 4359 1§ IFN-B F1 B-actin ZE K . [F]Hf 32 NDV B4 4 it mRNA H 3 PCR #
k% IFN-B DNA T2 51 — RI¥F 40 Ml 1% 2 24 FLAR, UMK E 60%Hf 73 HlEE 4% 1.0 pg #ikL pEGFP-N1
F1/8% pEO-EGFP, 37 CHEE 12 h J543 10° PFU/mMLNDV, 37 CHEE 36 h. 3&%5% M RNA MR #
EHBHESAABEM S mRNA. RT-PCR & # IFN-B Fl B-actin. IFN-p ¥ 1 3| 4 %
5'-CCGAATTCGCTAACAAGTGCATCCTCC-3'# 5'-G CGAAGCTTT CAGTTCCGGAGGTAATC-3', § 1§
F B 571 bpe

1.2.6 it F ot BIEHEERAYE L RHEE( Mean£SE) , BB XM Student's t-test 417,
P<0.05 B-H BEHRN.

2 4 B

2.1 EB&REFA pE0-EGFP ig&

B #% K& Uk pEO-EGFP £ U/ PCRCINE 1)
K5, WFHMEIER.
2.2 MHIMNE E0-EGFP BEOREHEMRLIEN

xR

xR REEIEEHRAIT TR, W 2A iR, 2 000 bp
M 5% % R BT AR S5 ¥ 4k pEO-EGFP O, 6, 12, “;‘_;jjijzj L
24 h {40 f( lane 3. 4. 5 K 6)EPAME NDV & 500 bp ;

250 bp

40 fa( lane 1)H B3 B B FEAK, 4 I FRAK 62.2%. 82.2%.
77.8%- 80%F1 77.8%(P<0.05); M5/ Y: NDV 12 h
B4 4 pE0-EGFP )41 Mi( lane 2) AHXf HU3E L Kl ;
EHAE/NMERE K. Y8 pEO-EGFP ¥ AN T M: DL2000; 1 A1 2: E0 3 (758 bp)

100 bp

NDV B i}, E0 FAXE NDV #i5 IFN-B B3I 76 M: DL2000; 1 and 2: 758 bp of E0
BEFRMEIER. W 2B fiR, L& pEGFP-N1 B 1 BLAAE RHL pEO-EGFP ) PCR 43¢
SRR, AT 52 B AR B B Fig:1 The PCR product of £0

STERI 3 5 LL L, Ui EGFP A& %t NDV i § /) IFN-p FHah Fiath kA ME1E ;. mbE#%E pEO-EGFP
MBS, AN RFCEBEEZRE %, W E0-EGFP RO RIAEM G, X NDV BIEK IFN-B
JB B F HI I AE A B R .

-~

& 3F w PR #-pAidhT = R-pia) T
= IFN- promoter g 5 IFN-f promoter
3 4 &5 4
S o |
= 4 = 3
- 3 P B 2|
2 2 l l
L S
g e O . - . . . s - " "
S o
v ¥ R o0 @ o \\
2 1 PO O AP AR AN E) L o N
il aY OV S
> N LT U N Do QP A A Y N
W U NN Y N N D QS
S 0 ) Q\ & Q\/ o FCCR TN P )

S : SRR SN £\ Al AR I I

mock(+)A12h AOh B6h BI12h B24 h mock(-) \\\\\\Q\\\\;\\\\‘:\\\\‘\S\ \\\9\\ >\\°¢‘° \o\
I : R e e YL
JFORLES e [ /h ’ © R Y Bt
Transfection time of plasmids Transfection quantity of plasmide

A: B0 & [ FRIA B 1A 3T 40530 A WA : Mock (-): PK15 40 Ml; mock (+): /BH NDV # PK15 40 ; A12h 1 A0 h:
PK15 40 H 75 %% 4% pEO-EGFP 3R & 2 [AIH7 12 h 0 0 h i 47 NDV /& %¢; B6 h, B12 h 1 B24 h: PK15 41l fd 7¥ #% % pEO-EGFP
R EEFEF 6,12,24 h #17 NDV B He; B: E0 5 RiA& 2 0 0% BN ##0

A: The effect of EQ protein expression time on the inhibition. Mock (-):PK15 cells; mock (+):PK15 cells infected with
NDV; A12 h and A0 h: PK15 cells transfected with pEO-EGFP and report géne at 0 h and 12 h after NDV infection; B 6 h, B12
h and B 24 h: PK15 cells infected with NDV at 6 h,12 h and 24 h after transfection with pEQ-EGFP and report gene; B: The
effect of EO protein expression quantity on the inhibition.

B 2 EO-EGFP Bt & & H#01% NDV % 2 41 i/~ & IFN-B
Fig.2 EO-EGFP fusion protein inhibite NDV-induced IFN-B production
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LA R b K ¥ ¥ # B34 %

2.3 IFN- B mRNA K32 2R

W 3 FiR, 7EHER PCR {54 DNA F#t(lanel,7)/5, P-actin mRNA 757 4 b & —2H),
AR R cDNA B—H. ZHERE-BMERT, I NDV BEMHERST IFN-f HXE SRS
(1ane2,3,5), Wi NDV B H#EH+, pEO-EGFP ¥ 41 ffi IFN-B # 355 H B35 (lane6), B
BH 1 %4 B8 (1ane8) FO& A%t B (laned) 43 BIFEAR T 85%A1 92%( P<0.05), Ui#A EO 1| T IFN-B #J mRNA

B,
3 3t it

BREREEFETAMOAGRERLEHENER, ERUITEREEINRERSE, —HLUXE
BEAEMAEFERRNER, WREEFEENEIRNGNEZRHED.

EILER, XTRERSETINE
FTRERENHRZ BRI
Charleston 2!“NA %, CSFV ZFrLA
REEERAPETHERELAEHR
REEEs AN TRERYEE [ &
IFN = . MR RRE, B
CSFV 8 ncp & BVDV )3 5% 4 fu Bt
WL REREE dsRNA FriE2mT+
ME RN, CSFV 4B &
R TS5 Npro ZEH X7, Npro
| EE TR W
RNA FE & F=E R, NI T4 8
N ZE, BVDV T RIFFRES,
E0 & A &4 RIS A Rm
T E#RBC., BHHALEHN, CSFV
E0 B E 85 dsRNA 44 M%)
40 i 4B Poly(IC) % 5 1 IFN- [
MrEd, BXHMMEIERS B0 1
RNAase J5 #3545 <1013,

AL NDV AT EFES

MV i 2 3 4 3 6 ¥ 8

2 000 bp—

1 000 bp
750 bp

A «—{FN-[3
500 bp

(571 bp)

75 —
250 bp « [-action

(180 bp)
100 bp-

MV: DL2000; 1: TG #i/K; 2:PK15; 3:pEGFP-NI ¥ 3 #Mfl. 4568 %
pEGFP-N1 F /&4 NDV /] PK15 4 f#fl; 5:pEO-EGFP % 41/f1; 6:568 3
pEO-EGFP /&4 NDV /] PK15 41 fi; 7:NDV B 341 it mRNA H# PCR;
8:NDV 541 fd .

MV: DL2000; 1.sterile water; 2:PK15 cells; 3:PK15 cells transfected
with pEGFP-N1; 4:PK15 cells infected with NDV after trasfection with
pEGFP-N1; 5:PK15 cells transfected with pEO-EGFP; 6:PK15 cells infected
with NDV after trasfection with pEO-EGFP; 7:PCR of mRNA extracted from
cells infected with NDV; 8:PK135 cells infected with NDV.

&l 3 E0-EGFP & [ #1#| NDV #5 5 ] IFN- B mRNA ¥ %
Fig.3 Fusion protein EO-EGFP block the transcription of NDV-induced
IFN-B mRNA

7, #E T CSFV pE0-EGFP EZRIAH &, BERTRIAT PKIS 4. RAEBMERRRAERT K
I, EO- EGFP Bi&EH M%) NDV 5 IFN-B fiE S5, AXFMMEEAZELREEBEFKE, &
MRE RS PolyICHEA TR EFSHFBHMLE L -5, WMIFsLT B0 EHAF TR ERN
Iheg.

TIE (interferon,INF) EHIAEMFRBEEN - REEMARE T, FNMUATHELLMA R
BHEHINE, Rl FSTEARLE THRASRES, NTRERINT BURE. RNBEMNEREERERA
RBEFRBHREINR, BEBR EMNAZ AN MHC 1 KHURRIE, &L NK 418
CTL %) , VAN EERHTEEFEENAER. THERERERNEFESSRESRERBE TN
RER, ARBENBURAETEAL&M, RRERFREERNEERRE. BEFRELRE—FAGHERK
LR E, FALRSTHRENHEEEATEEHREBRENRERBER, 2EFREBHRKNE
BB O, W] kRIS RN 0% AR AR B .
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