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Multiplex PCR for Rapid Detection of Pseudorabies Virus,Porcine Parvovirus

and Porcine Circovirus Type 2
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Abstract: A multiplex PCR(mPCR) assay was developed and evaluated for its elfectiveness as a
means to simultaneously detect multiple viral infection of swine . Spcaitic primers for zach of the
three common DNA viruses, Pseudorabies virus (PRV ). Forcire parvovirss (PPV)and Porcine
crreovirus type 2(PCV,) were used to test the rrocedure, Four specific bands of 269bp(PCV,),
583 bp(PPV) 372 bp(PRV gB)and147 bp(PRV gE)were amplified. The assay proved to be sensi-
tive when a composite of 2!l three viruses werc amplified. including both field and gene-deleted
permutations of PRV, No specific band was amplified from other pathogenic viruses and bacteria.
As little as 10 pg PCV., 16*% TCID;, PPV.107* *TCID. \PRV gB and 10° * TCID;, PRV gE were
detected in this mPCR. This method could effectively detect infection of PCV,.PPV, {ield and
gene-deleted permutations of PRV from clinical samples.

Key words: Multiplex PCR; Pseudorabies virus(PRV); Porcine parvovirus (PPV) s Porcine circo-

virus type 2(PCV,)
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PCV iR L, JEFER PCV, St H
BEETTZRKEWPFE L ZEZEBLE S I (Postw-
eaning multisystemic wasting syndrone PMWS) %
PIAER PPV — H IR gt 2 0 B0 1 8 10 B
JE 5 B S AL 1 70 B 29 4k 3% 8l 1) 2% Je A B 3 T
MW R AL A Sh 5 B R G A L3 £, PRV [
ZEAHIBEEYT K. ERHNEFRKA. 8
TOERFEALIK . PRV ATHEMNBABEH R
BEETRERER T IZN A AT LERE T &%=
ANEERRIE BF ARG, . FTLLRE M IE B %
B 77 ¥ 5K 4 5112 73X = o0 B AR L O IX 43 PR AE R 55
BEHGRESYMEE SRR LESY. BRI LT
PRV.PCV, PPV [y I o 46 I J5 12 A 5 35 43 15 %
5 VELISA LU L, I 40 PO E 52 Al SR I R 5 8
MER, EFEREET —EER.BOUE£8H
ARZEE, BERNK > FEYEBANEE. 4 T
CWC )T MR MMM, EBRIEH ., £&E PCR A
T PRV.PCV, PPV B LR EL W H ik EA R
HVBUR R R R RS R S RN IR R S X
PR b R AT 3K = RO 1 4 5135 T FIR 4 K e g A6 U
BEABEEENEEMEE LAR UYL 3 fRE
ZIA)FE R B P R I G £ R 0 — S A B ST I .

1 ##5H s

L1 sSH#H8

] 27 998 75 35 0 - VL9548 R BB 24 5 A 4 B9 9F
MR ERF - BHDREFEHRD T EBEHGER
R BEHERRFREFIRA TN E R REE
i fe i, PK-15 40 0 . BHK.,, 40 . ST 40 M e 3% R
BEHTFRENHEE, PCRIAM (A3 10X PCR
buffer, 25mmol/1l. MgCl,. 10mmol/L dNTPs #i
Taq B M ZFXFEX(Amp W H Bl E T4
P14 R 22 73 DNA 43 F B 45 # . EcoR 1, Acel 1,
HaP11 N1 . pMDI18-T-Vector, T4 DNA %
EBMHBRE (CIAPD) . ZEHM K Y WHE K&
TaKaRa 4] fR 2> 7] s DNA e 4 46 B JGR R & W 8
EHgRESEN ] HERAI N e e g
1.2 3|4pigit

Y GenBank 22 k% PPV XH B H & F
S B X AR <F X, # A 3K F Premier5. 0 %t —
X514, 973 581bp MIRE F H A B AR 38 GenBank
KT PCV, 1 PCV,EHBRIF - #%£# ORF2 [7] &
PEAR (31%0) 1 FF 5, & iF — % 3] 1 H g 18
PCV,269bp BW¥EFH R B. PRV 5|9ikit &% H
BRIt E4. ¥ PRVgB 372bp fI PRV

gE147 bp W R A B, ST .
PPV, . 5 -aggtggacgcatggggagt-3' »
PPV, . 5'-tgttcectagtgtiggtete -3 .
PCV,, : 5 -tgttgatiggtiggaagt-3',
PCV,,: 5 -ctctgtgeecttigtata-3'
PRVgB, ;5 -agtactegeaggggetggact-3',
PRVgB, . 5
PRVgE, ;5 -aggacgagttcagcagegacg-3 ' »

—cgccgatctgcatgtaggtgt—?)' )

PRVgE, :5 -aacaggeggttggeggteac-3,
1.3 wHEF

BHK,, .ST 4017 5% ML #%# C 28 PRV,
PPV. 4 50 & /N4 1ML 7% (2 %) 9 Hank's 445 7%
M PRMI1640 ZE R, 37 C B Br 5%, M 4 i 1 B
75% Lk iy CPE B3 PK-15 IR ERRE B 11
PCV,,12h EH EHEF W, 4 Hak's BEE . ME
NI IE (10%5) MEM 7 35 5 4k 48 85 % 48h, g F
PCV, fegif p G F A A P Ao A GE ST AR,
WRE. ESWIE W RS MR,

L4 BESNIRERH&

ARG AR i OB KA
FRER 3 R, 8K 5 L 8000r/min B> 10min BX |14 £
B MERE G SN R E R 3 IKFR.
P FE DNA 194828 S BOUEk sk b 170
1.5 SEAPCRHEBISRL

30ml. KW IR Z =N A 2. 5ml. 10 X buffer, 2, ne
25mmol/L MgCl, , PCV, ,PPV,PRVgDB 1 PRVgE 3|
Y153 914 0. 4mL.,0. S5ml 0. 35 # 0. 15mL. fE# & %
7 95 C Hi A% 5min ,95C /505,58 C/1min.72°C /1.
Smin, 30 PMEF G, 72°C ZEAH 10min.

1.6 PCRIEHNHRM

2L PCV, PPV #1 PRV & JEV .PRRSRV. k%
BRI I K R B 4T PCR 38, 48 50 H 4% 7
. TS/ PCR 7= 9 R A % 5008 W 5 B e vk
HITEE.

1.7 PCR=HHLE

%f PPV .PRVgB.gE B4 4 7 ¥ 4 % Al EcoR
I Hpal 1, Accl 1 #H4TEEV]: B 2R PCV, P 1 K
BB % W B UIAL 5 BT DK o 188 7=y [,
SEREREl T 8K T L IM109 B RBURKS B E
Y TR KE A RA G E,

1.8 ¥yiEpgEHE

W OCHRY- J7 R AT PPV PRV 28§58 TCID,, il
5 FIRIEAKAE 10 5 RSB 6 PPV A1 PRV )
BARE&RAHHR 101 TCID,, , H & PCV 7£ 41 iy o 1
FES AR A BT AR B AR T S AR ) A R ok
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B.EPCVERESEN g #47 PCRY 3. H X
ddH, O REM B, BMEMHBENAREFRYE
AR 4T PCR U # & PCR A SURME: '
1.9 Z#EPCREHMAEMNLR
LRPRESIERT 10 ERHITLE PCR&
o, % PPV #EFT HA &, B K 7 5 B3
B0 ;% PRV.PCV2 ER B0 & G #17 IFA £,
Ek#ES BXHor .
1.10 X I PR am gk 47 46
FFZiL Wi 5T R R B PMWS # 80 {4 #%
SREEATA I, Forh 56 R H AR AE L AT 24 R ILYE

2 #X

2.1 % E PCR=#HBEKkSH

L PCV,, PPV I PRVIEAERMAEMNELE
PCR, 34 ddH, O f§x$ B8, 43544t PCV,269bp,
PPV581bp, PRV gB/gE 372bp/147bp $E R &4 £
 PCR ] [A] B 4 8 H) 70 2k 48 B B9 8 M R 4 XU
KK HEFHE D,

3 fF PCR H 3k &

Fig. 1 mPCR products of infected sample

M, DNA marks; 1.PCV;; 2,PPV;:3.PRV gB.gE. :4,PPV PRV
gB.gE and PCV:;5. ddH: 0

2.2 PCR ¥ HEHH R

R KEER S ERE, AT AR P EK
# % PPV.PRVgE .PRVgB 45k 1057 10%*,
10%® TCIDs, ,PCV, A[ &1 %] 10pg.
2.3 PCRyHMHREY

4y 8L, PCV, PPV #1 PRV W RGBT ML
i PCR, [F8F 1L JEV.PRRSV X & 4T 8 F U K AE A
PR B, 45 34y B 8 PPV581lbp; PCV2269bp;
PRVgB/gE 372bp/147bp 4§ 7 ¥ % ; £ & PCR [F]A}
1 Y 45 B A JEV . PRRSV K #F B 1AL
FAKKY & (E 2).
2.4 SEPCREHMAEWILLE

BEHLIEER 10 f3#E &, Rl I £ & PCR &t FH
#: % . PPV(0/10) . PRVgB(5/10) \PRVgE(2/10)
PCV,(4/10)H s PRVgB/PCV, B &% 2 ;[
Bt PPV HA # 3 FH¥E$(0/10) ;PCV, IHHE B K

M, DNA marks;1. PPV; 2,PCV,. ; 3.PRV gB.gE:4.The infected
sample of PRV PPV and PCV;;5,JEV ;6,PRRSV; 7.Escherichia
coli;8,ddH20

i BH 1% # (2/10); PRVIFA K i BR 4 %2 (3/
10), H# PRV /PCV, BABSE 1 3, WH, X 4
ZIRENE JFA MM HERE S L 2E PCR &N
SER MM . M XL E PCR B AERE,
B HRES MAERaERFETRE &
BB & B R
2.5 IrEFYMBEE

XFEPV = B EcoR 1 #4788 Y1, 15 3
445bp.126bp; X PRV # gE #1 gB 43 51 A Accl 1.
HaP11E1],78 %] 86bp.61bp fl 251bp.121bp; 5
BB, BYEERLE 3.

Fig. 4 PCR products digested with restriction enzymes

M, DNA marks; A,PPV /EcoR 1;B,PRVgB /HaPl1 1; C,PRVgE /
Acecl L.

¥ PCV, Ml 45 R 5 GenBank W% 85 I it
T, B 5 FH AY732494, AY691679,
AY641542 % PCV, 3 HFF 5189 R IR 4 99. 5%-
100% Z [, BB H 2 PCV, M RERW.
2.6 IEERAERSER

FIF £ & PCR Xl 5K+ A9 80 £ LA &G #F 47 1
PCV, #1 PRRS #& M R #¢ S #7880, PCV, 5 LUIET
B RHEFE.H g PCV, § PRVIBSBS 30
Uy (CEER B # R Y 14 £43), PCV, PRV #1 PRRS iR
A B 8 1y PCV, BAPHERY 12 (R D,

3 itk

£ 8 PCR HLEFRCHBEEEATHRR
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Tablel Detection Result of clinical samples by mPCR
Tissue samples Serum
Infection types . " P
Detected number Positive Positive probability( %) Detected number Positive Positive probability( %)

PPV 56 0 0 24 0 0
PCV2 56 30 53.5 24 12 50

PRV ¢B 56 23 41 24 8 33.3

PRV gE 56 10 17.8 24 4 16.7

IR BREMERNSH . AHREZ PRI LA
PHRFBEKENAREEHNEY MER . FXELE
PCREAZRHEWNERE . EMMELA., EHIT
#H PCR y #80f , RN AR P S HGRIRE RY &
HEEEMREHMR. B KR PELEIEF
FEHTHRMA. RAKAENRME, #17£E PCR
A1 A3 15 B 5 B W T RN RIS L T oK
HEMAERFRRERY  RHEASRSE MEEX
PCV,.PPV.PRV ARI#B#EA ZWE M. %
BRI RFH XL E PCR o] LI L & &Y
BRI, B, ARBFAEIHEE PCR o6
fE— R R % BT AR 88 i PCV, \PPY #1 PRV =
MREERG BN IOR HITZBREE, AR . &
BOPRE VRE, MARERTEBNRESSME
fib 4 By M B, KT LA S IS W X = RO B R
KOohERFEREH REHYMEEARBELH
.

FIF £ E PCR *F 80 iy i FR 5 4 £ i 1T 46
W, 5 RF AR ECERFFE PCV, BYe. M H 58
VLR ERGEAMENEEATETINEXER,
PCV, 2% 5K ML AR #E (PRRSV)
MR E (PP R BP R R WA ER . &
RRERERE PCV, BRBRERNEL . ER
PCV, 5 PRVIE&BY, 5 PRRSC E# 7L &
PCR 4 i [7 BF 3# 47 PRRS 9 RT-PCR #: ) 1
PRVIEABS,.HE PPV MR A R ILF RHE.
BT B ST NI R b AT X = R R Y K B2
MESBEEMKRMEAEESE L EXMBE LiE
A LA 3 MR B Z RIEE PR R —
E RIBIE 5T B4 .

2% 3k

[1] Hamel A L,Lin L. L..G Nayar P S, Nucleotide sequence of por-

2]

[3]

(5]

£6]

(7]

[8]

L]

[10]

[

[12]

cine circovirus associated with postweaning multisystemic
wasting syndrome in pigs[]]. ] Virol,1998,72.5262-5267,
Vasudevacharya ] .Basak 8,Srinivas R V,er «/. Nucleotide se-
quence analysis of the capsid genes and the right-hand terminal
palindrome of porcine parvovirus, strain NADL-2[]]. ] Virol.
1989,173(2) ., 368-377.
BEL EAE AR F AELRPIFEHESHFEK PCR
ERpwrmmEy. U] YEE BTRK.1998.20(2),
198-15 1.
Krakowak S ,ElLis ) A, Meehan B,et a/. Viral wasting syn-
dreme of swine: experimental reproduction of postweaning
multisystemic wasting syndrome in gnotobiotic swine by coin-
{ection with porcine circovirus 2 and porcine parvovirus. []].
Vet, Pathol, 2000,37. 254-263.
Larochelle R, Antaya, Mmorin, M, Magar, R, Typing of por-
cine circovirus in clinical specimens by multiplex PCR[J]. Vir-
ol Methods ,2000,80:69-75
Gretxhwn L, Amanda D,Randall A,et al. Insertion in the gG
gene of psedurabies virus reduce expression of the upstream
protein and inhibit cell to cell spread of virusinfection [J] .)
Virol. 2001 ,75:10856-10869.
Allan G M, EllisJA. Porcine circoviruses; areview[J]. Vet Di-
agn Invest,2000,12(1):3-14.
Ellis] A, Bratanich A, Clark E G,etal. Coinfection by porcine
circoviruses and porcine parvovirus in pigs with naturally ac-
quired postweaning multisystemic wasting sydrome [J]. Vet
Diagn Invest . 2000,12(1):21-27.
B ORJUFRE FYREEIML E R LR B R
1997.1148-1150.
Stevenson G W, Kiupel M, Mitta | S K,er al. Tissue distri-
bution and genetic typing of porcine circoviruses in pigs with
naturally occurring congenital tremors{]], Vet Diagn Invest,
2001,13(1) .57-62,
Ellis ] A,Bratanich A,Clark E G, et a/. Coinfection by por-
cine circoviruses and porcine parvovirus in pigs with naturally
acquired postweaning multisystemic wasting syndrome[ ] ].
Vet Diagn Invest,2000,12(1):21-27.
BHW. 50 E.B £.% BEAFREBEIRNIBSLE.
(). P EBEHREK.2004,40(2)  14-18.



