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%1% PEDV S 1 PoRV VP7 EHREAHMIT R EMkE

LyES REAS BEK' AL ERE BB Bdd' HEX

1 il Rz essfe  pUIl Bl 611130
2 ShYpeie 5 R DU A B e se s Uil AR 611130
3 MR R be PO AR 610064

B E: (FFTIRATHEESE. B RRFREBHIERRZT ZT AT LIRS H L) 3T T2 L
., RABREEEFHEG IS ENHA. [B 6] AR B R F 08 KM E X H RATHIESE R
(Porcine epidemic diarrheavirus, PEDV) S %& @ Fa 446X /% 7 (Rotavirus, PORV) VP7 & & #9#H4E K
EBRAR TG, FARLIT AW FHEE, [Fik] BEF7)at. ZFaLMotritik sER
49 475-804 aa A= vp; A F 69 17-339 aatE A MM E K B 89 F &, WRAMET pMD-S. pMD-VP;.
PMD-VP,.S %14 #H Kk Fo pEGFP-VP,.S $#: 45 B4k, 44 pEGFP-VP;.S 4= PRV XJ % A#kFE B & 41,
AT R E A AHR PRV (CM), A HAL A dF AT, (4R MET KL SES
Fo VP7 & & 9 IE KRR TA2 A3, EEMK 200k, a2 vp, A= s KA, W gE 2 M4,
Western blotting 4& 58 2 A 91 R B 2 & 28 9 4 F ) 68 52 I RAT A9 KA MR F RKFpiide &40 4009
TCIDso % A1 2 10 *%0.1 mL #= 10 "°/0.1 mL. [ 4+ 13513 T h42 K A B T42 £ 4855 &4k PRV (CM),
SFRARBESLE, FHARIREHKL, AR EZF AR, 5 PRV, PEDV #= PoRV A F 142 =
KRG AR IR T Ak,
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Construction of recombinant pseudor abies virus strain expressing
PEDV Sand PoRV VP7 protein

MAO Xi-Yu™ ZHOU Xue-Ke™ YIN Xin-Huan® DENG Yi-Chao' GONG Shuang-Yan'
LI Xiao-Jing® LI You-You'! XU Zhi-Wen' ZHU Ling*?
1 College of Veterinary Medicine, Sichuan Agricultural University, Chengdu, Sichuan 611130, China
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3 College of Life Sciences, Sichuan University, Chengdu, Sichuan 610064, China

Abstract: [Background] Porcine epidemic diarrhea, porcine rotavirus disease and pseudorabies are three
important infectious diseases that seriously endanger the global pig industry. Mixed infections often lead
to more serious losses on the farm. [Objective] A homologous recombination technique was used to
construct a triple genetic engineering attenuated strain of pig pseudorabies co-expressing s gene and vp;
gene. [Methods] Through the sequence alignment and protein structure analysis of PEDV s and PoRV vp;
genes, 475-804 aa of s gene and 17-339 aa of vp; gene were selected as candidate regions for the
construction of strains. Three cloning vectors of pMD-S, pMD-VP; and pMD-VP,.S and one transfer
vector of pEGFP-VP;.S were constructed, respectively. Plague purification was employed to obtain
recombinant strain. [Results] A genetically engineered pseudorabies strain co-expressing S protein and
VP7 protein was constructed. The strain was serially passaged for 20 generations, and both vp; and s genes
were detected without gE gene. Western blotting experiments confirmed foreign gene expression by
recombinant virus. The TCIDsg of the parent strain and the recombinant strain was determined by the
Reed-Muench method to be 10 "*%0.1 mL and 10 "*°/0.1 mL, respectively. [Conclusion] Recombinant
pseudorabies strain PRV (CM) was obtained, which stably carried the two foreign genes, but with the
deletion of virulence genes. The recombinant strain owned a similar proliferation characteristic with the
parent strain. The study laid the foundation for further study on development of PRV, PEDV and PoRV
triple genetic engineering vaccine.

Keywords: Pseudorabies virus, Porcine epidemic diarrhea virus, Porcine rotavirus, Homologous
recombination, Strain construction

BEATPENE S & B R AT PRI VS 5 7 (Porcine
epidemic diarrheavirus, PEDV)3 & —Fzatk | &

BEREAME R B L A, PEREA AT | X
RS AGEARY, WA AT BRI R, W4

(Pseudorabies virus, PRV)J& TRIBIGER

Jv PRV R MR s Soett:, e

R R A AR E A SR R
KIS
RIS EER , R ZH /N2 150 kb'® %ﬁiﬁiﬂ%ﬁ

5172 10006 KR AFE TR PEDV & ¥R TR
RNA W5, SEHEMEE R4 RN 28 kb, A 74
FERCREHER, b s DR G A 5 0 £ S R
1, FESR 20T 5 A 1 2 AR 25 4 L R B e 1
EWRE N TR RBUR YL RER R R EET
e HofRp 7 (Rotavirus, RV)JE 2 A 2t
BRI Z —, 2-6 JE 3 K i B8 58 R 5
(Porcinerotavirus, PoRV), il Zitk H Jeaekld,
PORV &SLHAIK/NAH 18 kb, &A 11 RUE
RNA H B, Zifify VP7 2K 12 s d o e i =F

LA IGE SRR %@%%tﬂmmfﬂ . Fﬂ7|<
TR

Il K I PEDV | PORV Y PRV [RGB YL AR
e 4 3 VAL 1 S ™ 5 ) S, 3 v i S TSy A s
(R ERAR R ey =X, (0 2 U R mT BB HH o Ay i
ZAE L, FEAEI LA FECR R, R
R BEL R P, — 5 2 2 AR R D ik
o DL PRV Ay 31 41 16 122 1 2 M4 1) SR s 2 22 1
T2 RSP ar e, W DR R o S
T, AN AN D TE R 5 5 R IO E
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WA, BN . DR =R E A e,
LI K 24/ MAAE R = A e D) TR i % o
R A 9 T BSCE T R B AL TR S B AR
WF5TK: PEDV s, PoRV vp, 3 R $ bt S5 v va e
#| pEGFP-gI28k #:#8# ik, M ONIER LR
ki pEGFP-VP..S, 5 PRV XJ #kILiE YL 203T 4 i1,
IR E TR S VPT & R E AL R 5
gE/gI/28K kIR, AJEELMIE R BRI T AR
BT A A B Al
1 MRS H®%
11 JRAL. EPKFIZEAR

TAHMIER gl A1 28K FER A Al VR R Y
PEGFP-gl28k L% ZR 1k B R DU )1 Ak K2 54
AR PO E; PRV XJ, PEDV EM-P, PoRV
SC-R P4 H DU I Ak K~ B W AR vt 43
B UEIRAE; Vero, BHK-21, PK-15, 293-T.
MA-104 4t i i DO )1 Al K s A= B R v
1.2 EERFIFLEE

Ji2 % 3% it 48 57 & (PrimeScript™ RT Reagent
Kit). RN YIREBamH |, Xhol, Sal . Kpnl),
pMD19-T (Simple) Vector, 2xTagq PCR Master Mix .,
2xGC Buffer, Taghas. dNTPs. Solution |, DL2000
1 DL10000 DNA marker #1114 [ 5 H BEAE 954 R (L
H)AMRAF]; BEILE . DMEM 4105 37800 H
Gibco 22l ; BEflRHINA B Sigma Al HUISHHEEK
gl Ak SR G B AR A AR (A ) F R 2
Hl; Lipefectamine™ 3000 14 [ Invitrogen /Al ; Bk
Fx1 sIMER. FHIREYMLS

Tablel Names, sequencesof primersand restriction sites

R AP (HRP) AR ICEHLR 196 (H+L) b
Zhe . Bk i il 4R & (GeneJET  Plasmid
Miniprep Kit)l4 H Thermo Fisher Scientific /A ;
EWEER Uk NME RN &W A Omega A Al
TGX Stain-Free™ FastCast™ Acrylamide Kit It
Bio-Rad 2\ vl ; PEDV FHPE I (FA4T) . PORV BH:
I VE (BT i G )Rl R 27 B A W R v e il
wIRAT

PCR 1% . Gel Doc™EZ imager BEI 4 255,
Bio-Rad /3w ; TS100 BUE| # B i45% , Nikon A F];
CO, 4liffi3% 5746, Thermo Forma /A vl ; 8 5 i HL
WAL, s —AERHAA R A,
1.3 & PEDV s# PoRV vp; ZERY PRV #7563
REiE

M NCBI | F#£ % PEDV s #il PORV vp; 43
KA B, #JH MEGA 5.0 #il DNAStar 1] Protean %X
PE5r BRI R | SRR K . PURERA S
FresmAn 4, A Primer 5.0 B4R RAED
1L/ I SN L i EI PN IV S NG 2
(5-ggcggeggeggeggeggetee-3) « MEUIAL g AR 1
BaEE, FAASIE 1. HIER 1 595 5I%F PEDV
EM-P #:Ail PORV SC-R FRiEA T4 3G, 155K/ R
1 028 bp #i1 1 017 bp MM FrBe, Ariiligdie s
pPMDI19-T 4, FIFREYEANYIES Kpn |, BamH | 435
XF pMD-V P, Fl pMD-S JiehittA rigy), [alii 5 i) B
R, HE pMD-VP.S TSIk, FRKF pMD-VP.S
JFCRL AT pEGFP-gI28K ik 4T Xho |, Sal | Y%
Pz, I H PRV #H#ik pEGFP-VP,.S,

HIWEERH 514 5191575 1B R PO 1 PIGKE
Gene  Primer name Primers sequence (5—3') Anealing temperature (°C) Restriction site PCR length (bp)
PEDV s Sa GCGGTA CCggcggeggeggeggeggctee 60.6 Kpn | 1028
TTTGACCTTGACGATGGTTTTTAC
Sb GCGGATCCGTCGACATCAACACT BamH I, Sal |
AACAGGCGTGTTGT
PoRV vp;  VP7-a GCCTCGA GA Aggcggeggeggeggegge 60.2 Xhol 1017

tccATGTATGGTATTGAATATAC
GCGGATCCAAGCTTGGTACCATA
AAAGGCAGCAGAATC

VP7-b

BamH |, Hind 111, Kpn |
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1.4 ERFSHHE

%18 Lipefectamine™ 3000 %% YA H & i 13,
F Omega 24wl 2 N8R Bk il 0] & 2
I pEGFP-VP7.S itk e 2 A KRS RAF . 4
R 90%iIY) 293T 4, 24 h J5/inA PRV XJ
MR R (TCIDso=10 /0.1 mL), % 37 °C. 5%i1
CO, M F R FE 1-2 d i S AN IR A8 Fnod e,
T 20 A HH B 80%I1) R AR IR, B —20 °C vKFE e & %k
fil 3R, WA TR
1.5 HERFIMTHIE

BRI A9 75 F DMEM 45000 FE R RS
PeRh 2 A KT 96 fLAR )2 BHK-21 4l
fL¥EAD 100 uL, B T 37 °C. 5% CO, Hhi%35 2d,
AR U I ISR A A M A 0T K
20 AL P R BRI, S SR kR 3 U, AH ] D7 20kt
WA SR R SR B E K 2 6 LR BHK-21
Apr, WM 1h 5, FJCIE DMEM SR 4HH,
FERME A 1% SRR DMEM 1533
W, KR 48 h G kit & A SO G RN BB
F S pkpe Ay B 5 # A, T 455 PEDV s, PoRV vp;
M PRV gE J:[H Bt PCR ik, 1554k Ed
WA
1.6 ZFHKRSH PCREE

Tl B 2 Ak i 2 AR AR PRV X,
PEDV. PoRV WJJEH4L, %F%F PRV gE. PEDV s,
PORV vp; J:PH 4T PCR &1, RH#E 1 hw5]
I, PCRINIKZ(50 ul): FiF51% S-a/VP7-a
(20 pmol/L) 2 uL, Fi#514% S-b/VP7-b (20 pmol/L)
2 uL, #4(291 ng/uL #1 173 ng/uL) 3 uL, ddH,0
18 uL, 2xTaq PCR Master Mix 25 pL, PCR J )i 4%
f4: 95 °C 5 min; 95 °C 30 s, 60.2 °C (vp; 3
[1)/60.6 °C (s %:[) 30's, 72°C 1 min, 35 ME;
72 °C 7 min, gE 5 Eiif5|49: 5-ATCTGGACG
TTCCTGCCC-3';gE H: A T iE5 47 : 5'-GTAGATGC
AGGGCTCGTACA-3', ¥'#4 i) 534 bp, PCR
VK Z (50 pL): 2xGC buffer 25 uL, dNTP

mixture5 pl, b . FU#514(20 pmol/L)% 2.5 L,
ddH,0 9.5 uL, Taq HS 0.5 uL, 47 (273 ng/pL)
5uL., PCRJZMN&A/4: 95°C5min; 95°C30s,
60°C30s, 72°C30s, 35 MEH; 72°C7min,
SIP AR TAEY) TRE () A PR |l A A
1.7 FEHHEAR Western blotting £ &

W E AR 5 AUREERN T BHK-21 41 furh,
7 H BN RS A8 I FLAN ALK SRR B, 37 R 2R
Bregedt, USSR T A AN A DA 3, A R
5, /K& 10 min, 6000 r/min 5.0 5min L F
i, IAGE R 5xSDS-PAGE loading buffer 1£%]
7 FH - 12%11) SDS-PAGE HL ik J5 K i B i ZE A PR £
HEfE, BRI EAR PRV-XJ BRIEFRP BHK-21 41
LA Ry B XS R, B BB PEDV Fil PoRV £ bl
i3 HIE 8 —471(1:100), HRP FRiCHI EHL R 19G
(1:1 000)/E ) —#1T , Western blotting 6l & £H 455 75
Hh A1 IR IR ) 2Rk L
18 EHRFRSWREMLEE

% B2 BHK-21 400, ¥ H AN H A
BHK-21 4iiffl I i 244X 20 18, HEEIF 5 FCHUE
WS 5. 10, 15, 20 fUE R a5k, fdRE 41
BEMY DNA il g5 Al , 1S58 PCR J7 ikl s FEA
1 vp, L 2L K PRV gE JE[A
1.9 %53 TCIDs HINE

¥ BHK-21 4iifL 1t 96 FLANMES F:bR, L
KRB 2, L1010 Y B EE R B PRV (CM)
PRA PRV XIRRIA B, T — Wi B2 A 8 FLE A,
LM AR BRSTEWE 100 pl, [AIEHAIA 100 pL 21
L ARV T A e A M R AL 5l Bk R
Bt J5 ks 96 FLEFFRARCE T 37 °C. 5% CO, K554
Frg% B HLE S AUEE T WA I 10 5%t B4 L A2
AMEFLEL, ELEWEE 5d, %18 Reed-Muench ¥t
BE AR ERR PRV XJ#£ TCIDso.

2 GR5HH

21 BAEREWIEREASH
it PEDV s#B433 K (475-804 aa) fil PORV
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vp; 4 JE K (17339 aa)ffE >k H A 3k PR AR DX 3,
Jw; J DNAStar Protean 2 {4:%t S F I VP7 11—
REERSUEL TR, 1 Gamier-Robsn 23 KT 5 B AT A1,
SHEHHA 25 MR/AINARIM BIrE . 20 i Ml
15 AR ; VP7 SHIFHEA 17 4 o 15E .
26 4~ B Ir& . 20 M 5 AN E
Chou-Fasman 73t 7 ik fitill E 3 SEHA 21 o
W2E . 17 D BT &M 344N, VPTEHEA
6 1~ o BRE . 12 DR/NAREER B PrE M 27 K
NS S f . X S EAM VPT B B
YHREPLIERAL 4 A BB SETM LR W3R 2, 45
G S TR VPT M HA BRI
22 hREREBRANEE

iz 3% 1599 8515 5] s FEPUF vpy LK Bt
(E 1A), FBRHI N YIEE Kpn 1, BamH | X
PMD-VP..S ki f x4, 13815 B/
—E1% 1028 bp i1 3 709 bp A4 B (K 1B).
¥ pEGFP-VP;.S Jitki DNA I Xho |, Sal | #1732

A B
4 3 2 1 M bp bp

2 000 10 000
7 000
1000
750 4000
500 2000
200
100 1 000
500
250

1 BErREBREEMEYIEE

M) Y558 , 345K /N2y 2 023 bp i1 6 840 bp T 4%
FrBE, SHUR/N—EU(E 1C), FAIME SR
7~ VP..S BilG R R Bt HiiE A pEGFP-g128k 14
FERERSEAAR, TOIE ARG , FHI I B4
SR Linker FE9I5I AGEE IERM, DhIEREERS Tk
PEGFP-VP,.S 4 # i

*2 BUHFIERMIESHIMNER
Table2 Prediction of major parameters of B cell epitopes
T 241

Prediction S [ (aa) VP7 %
icti ) )
parameters S protein VP7 protein (aa)
FK M 2-34, 87-116, 2-12, 53-74,
Hydrophilicity ~ 2957279 96-111, 205-301
VETE B 410 2-18, 25-43, 2-12,51-71,

o = 62-82, 96-105, 95-112, 188-303
W%I%M 138-172, 239-279

Potential B

cell epitopes

T A B Ak 27-31, 258-274 2-9, 96-110,
Surface 204223, 244-300
probability
FE 5-36, 63-70, 58-68, 203-214,
Flexibleregions ~ 139-171,250-278,  242-295

289-317

bp

10 000
8 000
6 000
3000
2000

6 840

2023
3709
1 000

1028
500

Figurel Amplification and restriction enzyme digestion of the target fragment

DL10000 DNA marker; 1: pMD-VP.SJ Kpn 1, BamH | 3##). C: M: DL10000 DNA marker; 1: pEGFP-VP.SHY Xho |, Sal |

XU

Note: A: M: DL2000 DNA marker; 1: PEDV negative control; 2: The amplified fragment of PEDV s; 3: The amplified fragment of PORV
vp7; 4: PORV negative control. B: M: DL10000 DNA marker; 1: Kpn | and BamH | enzyme digestion on pMD-VP;.S. C: pEGFP-VP..S
identification with Xho | and Sal | enzyme digestion. M: DL10000 DNA marker; 1: Fragments released by digestion of pEGFP-VP;.S

with Xho | and Sal | enzyme.
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2.3 EHEFRFHIEMFIE

Z: M8 Lipefectamine™ 3000 %% 4 izt 1 & 130
FRE 2 Byt e E, K pEGFP-VP..S kL
DNA #: 4% 203T 41 fifl, 24 h J5 768 & W8~ al
DL B 40 0 & st e s ot (B 3A), BBl A
EGFP 7¢ %4 11 ) pEGFP-V P;.S ki i Sh# A T

PRV XI]

293T 4L, 7EFEY 24 h J5H:M PRV XJ #d% 5
Wi (TCIDso=10"%/0.1 mL), Uit 864 J 75 i 4k 22
i3k, 70 (BB 28O0 B OB T LS BAT 40 L R
Ik ORI AN AL () 3B), WED KBS
F( 3C), LMEREPkIE)T & 4lifb(® 3D), EF
aifb 54

gl gE 11K 28K

PEGFP-VP,.S e~ — g~ - v ¥

gl partial Pemyv

UL
PRV {CM}

gD gl partial Pcmv

2 EARSHWEERE

Figure2 Theconstruction patterns of recombinant viruses

100 um

100 um

E 3 HBEMmEFAIHIE(200x)
Figure3 Screening of recombinant viruses (200x)

EGFP

VP7/S  sv40polyA 28K partial

us TR

EGFP

VP7/S  sv40 polyA 28K partial

100 pm

TE: A: 293-T 444 pEGFP-VP,.SJitki 24 h; B: HUWERIMELADNE; C: ¥ RIFRFMELE; D: Mol
Note: A: 293-T cells transfected with pEGFP-VP;.S plasmid 24 h later; B: Recombinant virus observed for the first time; C: Expanded

culture of recombinant virus; D: Plaque purification.
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2.4 Western blotting

Shy 565 VI 7 45 7 2R A AN AR AR 0, 4 Bt
PEDV = # IfiL 15 A1 KT PORV &1 #L LY 43 A —
YOS 5 AR E A #EkIE T Western blotting, 76K
24 101 kD i 8, #BHH L5 WA 0 2 i A Y A RE
SRR AT (B 4), BB 410 BE KRB IE i 2236
SEHM VP, EM.
25 EERFREMRN

Braiifb i E 4 PRV (CM)JREETE BHK-21 4 Jifd
LA 2048, 43AIXT 5. 10, 15, 20 fUHEE
W2 DNA il AR A s, vpr F1 PRV gE JE A,
KIRED 18 K/l 1017 bp 1Y vpr 2L A BE

(K BA)FIR/NZ) Ky 1028 bp 1 s 3t FBL (& 5B),
FW s LKA vp, FE R B 2882 1 A B DT R 27
FEA, A RAEINERRNESR, gE EHY
WG S5 T L BCE AR e RN 2 (18] 5C), BB gE
RO &Rk, EARRalifhos 4, Ak
OREE O
2.6 Kk TCIDs HIE

A5 40 ML A2 10 S 45 R (R 3), %R Reed-
Muench 25 EAEEE PRV (CM)#KRY TCIDs
10 "%/0.1 mL ; PRV XJ#ki TCIDso 2 10 *%0.1 mL,
UERH 2w bk SR A AR TR R Y A ML R ) A
KRS

kD 1 2 3 4 kD
101 - -101

&l 4 Western blotting 47 &E4E PRV (CM) SVP7 ZEEHIFRIE
Figure4 Western blotting analysis of expression of S-VP7 protein by PRV (CM)
e 1: PRV (CM)EGL4iffl—4t PEDV FAYEINGE Western blotting; 2: PRV XJ R4 ; 3: PRV XJIMRIBRULZNHL; 4. PRV (CM)

Y2 i —4T PoRV FHME: I 7% Western blotting.

Note: 1: Western blotting is probed with PEDV sera; 2: PRV XJ strain infected cells; 3: PRV XJ strain infected cells; 4: Western blotting

is probed with PORV sera.

A B C

bp 1 2345 M bp bp 6 7 8 9 10 M bp bp 54321M bp
2000
2000 2000 1000
1017 1000 1028 1000 534 500
300 300 200
200 200 100

100 100

E 5 EHEBEBAIREMEN
Figure5 Sability test of recombinant virus

ﬂf ﬂ‘ﬁgég PCR%%.A: PEDV sﬁ&lﬁ{)ﬂﬂ(l\ 2. 3. 4: Egﬁ’}ﬁﬁ Fs. Fio. Fi5. F2, 5: PRV XJHQ); B: PoRV Vpﬂ-f?&

K6, 7. 8. 9: AW Fs .
M: DL2000 DNA marker.

Fio. Fis. Fo; 10: PRV XJ#k); C: gE ZEFKMI(L, 2. 3. 4 {URELLKHEE; 5: PRV XIHK);

Note: PCR identification of inserted genes. A: Detection of PEDV s gene; 1, 2, 3, 4: recombinant viruses Fs, Fio, F15s and Fy; 5: PRV XJ.
B: Detection of PORV vp; gene; 6, 7, 8, 9: PORV vp; recombinant viruses Fs, F1o, F1s and Fz; 10: PRV XJ). C: Detection of gE gene; 1, 2,

3, 4 Recombinant virus; 5: PRV-XJ. M: DL2000 DNA marker.
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£ 3 PRV (CM)# PRV XJ kimSEELER

Table3 Titration results of PRV (CM) and PRV XJ

Dilution Dead Alive Total dead Total alive Mortality ratio Mortality (%)
CM XJ CM XJ CM XJ CM XJ CM XJ CcM XJ CcM XJ
10t 10° 8 8 0 0 54 57 0 0 54 57 100 100
102 107 8 8 0 0 46 49 0 0 46 49 100 100
10° 10° 8 8 0 0 38 41 0 0 38 4 100 100
104 10 8 8 0 0 30 33 0 0 30 33 100 100
10° 10° 8 8 0 0 22 25 0 0 22 25 100 100
10° 10° 8 8 0 0 14 17 0 0 14 17 100 100
107 107 5 7 3 1 6 9 3 1 9 10 66.7 90.0
0% 10° 1 2 7 6 1 2 10 7 11 9 9.0 22.2

. CMfUREAE PRV (CM); XIMUEEARR PRV XJI k.

Note: CM represents the recombinant strain PRV (CM); XJ represents the parent strain PRV XJ.

3 WikE4®w

PRV JERIZHA5HE M, BAEH S8, R
() SE D20 T G R Z2 AR b T B N, 7R 1 5 K i e
AL, BRI sk ] A e R[] 5 i 2 4 A e L PR
LA TG, i SR B A2 T B 0 SRR 45 55
BESE I, B FE GR35 8 B 1 R s | AR
BRI ABT R X, il #5 Z A TR, T
B ] R ] R g B 5 A 8 LA , [ B 3k e 22
U S S Tt A2 0 B, 4 1) A W 2L A4 T
FhbERE, SRR N ZR G B il . E N
Jiang 45 MOl % S5 5 I I 25 4 4iE 5 2% (Porcine
reproductive and respiratory syndrome virus, PRRSV)
CH lafk GP5 LKAl LacZ FE K ik Ak [F] 1% f2 2)
PRV ¥ 3{4& pBATK-Uni H1, ¥4 7 GP5 J&:[A
ARG JE R A 56 A 3844 pGP5-LacZ , % pGP5-LacZ
SO RS 55 #5951 Bartha-K 61 KR [K 2 DNA Ji§
AR EE YL B Vero 0, 15 3 & 4055 5 Ak
rPRV-GP5, # [b i % 1 PRRSV K i & # ,
rPRV-GP5 &3 1 B iy A4 {4 VL S 73 1 44 B 93 L
N, 2B PRV AT 8 15 AT & PRV .PRRSV
(9 SN TG FERERT . Chen 252 5 A 15 40
/N (Porcine parvovirus, PPV) VP2 KL (1) J5ikL
PRV SA215 —JERH R R 8 DNA %Ll
FEHEM PRV SA215/VP2, HyE oIk T
PRV Fil PPV F¢ SV G K v, % PRV i HEfk

Yo al AL 58 A B AR o =AM AN B N T e o fA
(Bacterial artificial chromosome, BAC)H: AA: i3t
FiRHE HINL 8 HA ZEHF PRV [T, &
BTG AT 7= A B KPR, BB HRET HINL &
kg

PRV J AT TENIMEY, S8R %50
BERG SO A AT AR ReT, IR IR | RS | AR
BiFiz sh 2 JESEIk . PEDV H1 PoRV J2& H i 3 2 A
P A 7 ) S R R MR TS i, EOR L
AL, A8t —3M, PEDV 2@ &I B
FI%E R, AT 27 VR A B s A6 e b DX PR R ] 5k
43.0%18, AErpp X E s 60.2%M, PoRV
YeRAL, (HILT% 5, 5 PRV, PEDV DI
(AR A TR (5 4 S T W S o7 B %) I 8 14 g
7E 3 i BB 1 PR B o E B L AR A
X PRV MR KOG RE T, TR A8 5 5 Y
WA TRERRANVLALD , SRR AN e = A T B O B B A
B2, SEGPETRRRCR AT ey Rl
B i IR R ST T bR S A e B R L
TAT RIS 508 e R B (G5 BY) =565 92 1 1
BRIz, ABSRE XA T 0 AN [R] 35 R L a5 AL
BAN R AR X TRRATIERES .
W EE . OVIE R EEDR T 09T, Bk, FIF PRV
VE R 22 WG R 2RI HLRE RGN Rl ik S A
MVPT EAHAEZEE L,
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PEDV ) S EH /N S1 (1-735 aa)
S2 (736-1 383 aa)Zifd, S1 XAU & ZAVKEE+
BLp IR Z RS A48, S1 SEH COE JEA
(499-638 bp) £ FLIRAT I #1511 COE 1 HATRIRAY
G PP i S1PL (248-280 ad) .
SI1P2 (442-499 ag) . S1P3 (679-742 aa) 3 /| A
B 4Rl 1Az IX SID (636-789 ad),
F KB SIP3 F A BT it . R BE VPG
PR R R R L (RN REAE AR AP A TS
el EE R S, WA T ANEE, VPT R
SR TR eI B, iR RE S Y O AR
A B2 AR E M, 25T PoRV LR TR
H R HRAR X 35

AWFRAE T PRV A4 iUk pEGFP-VP,.S, 7E
oA NE A RS 3 F-(CMV) ) pEGFP-C1
LR FRIR R FE A b et , AR R T R 98 G B 1
FE K7 51 (EGFP) 2k A A B 43R ) 2 Se b A4
WA sH:H 475-804 aa FBL, i %2R COE
XA P AIEAL SID X, o0 530 5 i 58 1
S1P3 X sl vp, 5P 17-339 aa K- B2, JEoes&i
WTEFE AL, MARAS bt T 3 7R A4 B A &
A=, 1117 bp iy gl [A]#VE 4 ATE pEGFP-C1 Asel
fig I o5, 28K [FIVEEF K /R 1005 bp, i ATE
PEGFP-C1 Mlul BN ; RAH A B0 E S
Y5 Bartha bk [FIEPERAR . B2 YR A T
PRV XJ BREFEEMRIPUWE R A R, 5 pEGFP-VP..S
FARTE MA-104 4 b k4T F AR RIIREE 4, Bl 9
B, RIEHEARDEARERSH T
EGFP (i A & Hh sk a5, IFReH] R & 240 i
2, R EEVR AT 44 PRV (CM).

Western blotting {36 ¢ B} 51 20 75 75 4 A 1E 1
FIRINE S E M VPT A, K PRV (CM)fEAR
20 fREERR ERI B ANR s FLRUFT vp, BE[A, {H gE
B I IE B, R AS BRI AN 2] s BERFN
vpy B, oE FEBHPEAATE, 10W] B2 me ik B it
teraE bt . XIBEAY A SRR T HA ZE AT NA
FE IR A A O E R o B bR 5 SR ASKR ) TCIDso AH L

BRBET 248054 Klingbeil # HINL HA %
T DA R RIS AS bk A A L i s (e e
iM%t PRV (CM)f#ilE—25 TCIDso I /R , Ak
PRV XJFE(10"%° TCIDso/mL)FILLIZ#EEME Rk
1) A EE MR PRV (CM) (10™% TCIDso/mL) 7E
BHK-21 4fififs b3 (e B A i 22 5, mA R
%, DEEH AN LR B VP;.S FUHE A JFF A i
BEMIGTH o Z75 75 18 VPSS Rl & LR 9 4 AN 5211
FYLHR PRV (CM) G 3EA A 4450k, JF Hi%E
AR PRV A B 515 £ AL R A2 il Fn ik
VP7 FI S #E M, HAERIERG I 0 IEAf e
Pr& M rTRerE, Al Bl B SR YL i) i IS 1
B, 5 S A AR e 8 R M i G 2 L R B S g
[N AT gk — 2P i o g s, Tk PEDV
PORV . PRV —ICHEIR T RESE 1 B St
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