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Abstract: According to the published genomic sequences of Porcine reproductive and respiratory
disease syndrome virus (PRRSV), Porcine parvovirus (PPV) and Porcine circovirus type 2, primers
were designed and RT-PCR, PCR and multiplex PCR were set up for the detection of PRRSV, PPV and
PCV, respectively. 127 samples were detected for PCV by the multiplex PCR. With the established
methods, 67 clinical samples positive for porcine circovirus type 2 (PCV2) were tested for the presence
of PRRSV and PPV. The results demonstrated that the co-infection rate of PRRSV/PCV2, PPV/PCV2
and PRRSV/PPV/PCV2 were detected in 52.3% (35/67), 26.9% (18/67) and 7.5% (5/67), respectively.
The data obtained in the present study indicated that it is very prevalent for the co-infection of PRRSV,
PPV and PCV2,
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#H%: MIE GenBank L &RFTH PRRSV ORF7. PPV VP2 X PCV WMERAFFI RG34, BT H49H TR
#| PRRSV. PPV #1 PCV I RT-PCR. PCR %8 & PCR Fik. MABRIHE-S PCR HFEITER T 127 45Kkt
TT PCV MR, 3TN PCV2 FHEERT 67 63 KL B4 Bl 4T PRRSY 1 PPV B A, LSBT PCV2 5§
PRRSV #M/EL, PPV IR A REM, EHREKW, 35 H KW N PRRSV 5 PCV2 IR SRS, HHE W BHK 52.3%:
18 MR A PCV2 5 PPV BB RS, & 269%. H4b, THF— BN =FRYE, 54088, & 7.5%.
AT I, 3E#G PCV2 5 PRRSV & PPV IBS B I LU 30238

X BRNEE 28, BEHESERE :.{Eﬁi?ﬁ BANRE: BERR

FESES: 585265 SCHRERIAE: NXEHS: 1003-5125(2004)05-0467-04

3 T3 B (Porcine circovirus, PCV) & BAAZ R H, IEAETEREERDY, pPev2 52MEN
R DNA 58, FEREHL 1.76kb. RIFFE A K BAAERRAREEDRX, AWM EL REE
HURHEAR), PCV AR ILTE A PCVI 5 PCV2, HEEAIE (PMWS) . BIFIRIERE AL (PRDC)
P E LT RRITFIREN N 68%~75%. PCV1 TEUR  RIEWAEMFRFEMM L (PNP) %03, Hp)
WRsE#: 2004-03-05, BEIHM; 2004-04-12
* HEME: BEXESHATIEEY (863 FE) %h) (HES: 2001AA249012)
fedfide: B W (1975-), B, FREE, BAHRE, RIS FREE.

> OEWEE: BRET (19422 B, IHEE, 237, AEIMERRSS TREYHR.
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PMWS (KR N &, Sitt F IR RE X
LT K. RRFHRERE, PCV-2 3 PMWS E
ERR, BEREME—HRER. £ PMWS HR4Ed
2R3 I 5 IR 47 & 1B 7R B (Porcine  parvoduc-
tive and respiratory disease syndrome virus, PRRSV)
BEEA/NEEE (Porcine circovirus, PPV) A EEHE
EFREEENERYY. 3MR% KW, PRRSV 5/
FIPPV 5 PCV2 B & BRI BRI PCV2 IRER
24, WTIHE PCV2 MBUR R, Hik, AT
FEAF B IS El PCV2 AR, RMNFANRE
¥EBEH PCV2 5 PRRSV BU/H PPV B & BB ME
BEREMAR, MEHEERE R VR G,

Ak, AR RSG5 4T PCV.PRRSV & PPV
ERAMEM L, 25045 PCV B mE R &
H®/F5). PRRSV ORF7 #E & PPV i VP2 444
EEWIHERIY, SR8 TR PCVI.
PCV2 MR & PCR HZEMKH PRRSV. PPV [
RT-PCR 5 PCR 7. MK & PCR FiEER 127
BB HET PCV KB . Xt 67 13458 PCV2 FH
R RHE 2 5135 4T PRRSV & PPV HIR#, RI
F 35 R A PRRSV [HYE, 11 3R A PPV [
. XL TR AL A WK E#1T PCV2,
PRRSV K PPV BE RN RATRFRE RAHKE
WRHISWIT T T 28, RIEIR 4 5 4 R PRy s &)
PCV2 HRKEMIR U T RH#KE .

1 MEE5F*

1.1 EEHH

PCV2 AT #k. PRRSV FAtE B Ek A AL &
SBEEE: PPV T HKBHIL A ERBGEEHRER
FrEm. Bl RETHERAMK Big. TR,
#VL R R FE TEZR 127 e RwEl, me
KETIRRRI A IFR B, B RS
395 T D1 3 B R T o W R R o S R RS 1 B8 .
BRI E-80C4fE. JHHM K, RNasin, PCR i&
FIW B K& TaKaRa A7F; REZRE M-MLV.
Trizol 4 Promega A ®2&; PCR {4 AmpGene
AT REWAREME g4E T, HALEM
R R At
1.2 3l¥git

PCV 35|4): #£2% GenBank T AF R RN
PCV1 § PCV2 EHRHABTRFIIHIERM L, &K
UT=%519.

Pl: 5-CCGCGGGCTGGCTGAACTT-3’

P2: 5’-CTCGGCTATGCGCTCCAAAATG-3’

P3: 5'-ACCCCCGCCACCGCTACC-3’

HH51% 1, 2 BTF9 1 PCVI WERF R,
BENE A 652bp. 5140 1, 3 A THF R M PCV2 EH
F B, KER 1154bp.

PRRSV 5|4): Z£5% F M Tk VL2332 ORF7
HER L, BITERTUT 2 £51%, FREBEY
A ORF;, K 372bp. FI¥FHIMT:
5'-primer: 5’-GCGGATCCATGCCAAATAACAAC- 3’
3’-primer: 5’-ATCTCGAGTCATGCTGAGGGT GA- 3’

PPV 5|9): £% PPV ZEFRA T BEh My [REH
VP2 i —B, ®IFERTUT 24514, ¥R
Bt 848bp, FIYIFFIIIT
5’-primer: 5'-CAGGATCCGCAACCTCACCAC C-3’
3’-primer: 5’-GCCTCGAGTGCATGTTAGATTTCCC- 3’

LLEF | TaKaRa 2 &3 &%

1.3 A4 E DNA RIHRE

BRIENR. M. WEESHATHHE, 20C
UREE 3 YK, 4°C12000r/min B.C» 10min, HX 500uL
MPBEFR, MAEAEE K Z&EKE 500ug/mL,
SDS ZAWKE 1%, BARSE, B S55CKEER
30min. RS54 HIA Tris AR (pH8.0). XM
U7 1D RENAHR—K, REUKHA, 110
{£37 3mol/L NaAc K& 2.5 fEAFTK ZEEGTE, -20C
HCE 2h LL_E. 12 000r/min B-L» 15min, JTIEA 75%

. LG, BTEREFET 20uL KE@BAKT.

14 €4 PCRFPCR &

K& PCR &R : 51¥¥ &4 20pmol/uL, dNTPs
FRHWE R 2.5mmol/L, MgCl, #E 4 25mmol/L.
rTaq B84 SU/UL, A PCR &AM S0uL. RNV
4310 F : 10xPCR buffer SpL, dNTPs 4uL, MgCl, 3uL,
ZA5H4% 1uL, X DNA 10Ml, rTaq & 0.5uL,
gtk E souL, BEHS, BESY 95°CRM
10min 5, #A PCR 753, 94°C 1min, 53°C 1min,
72°C 1.5min, 31T 35 MEEF, B J5 72°CEEH 10min.
ek S e LU 1154bp £309% PCV2 [H
£, 652bp Bk PCV1 BEtt:, fn &t B0 LR &
W~ PCV1 5 PCV2 #5FH M,

PCR 1A %&: ZH % : 10 X PCR buffer SpL, dNTPs

(2.5mmol/L) 4pL, MgCl, (25mmol/L) 3pL, 2
%k PPV 5|94 1uL, #4R DNA 10uL, 1Taq & 0.5uL

(5U/L), MREEHKE S0uL, BEES, ¥
EEY 95°CAM Smin /&, ¥ PCR B3, 94Cx&
T 1min, 56°CiB:X 1min, 72°C3E{# 2min, #4T 30
NMEIF, BJF 72°CHEH 10min. FIEHEHEIXEE,
LLiH I 848bp R & HFHIRE S A PEE .
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1.5 B4R RNA BY1EEY

H g b 8 1.4 1451 500uL 2 pHaFR L
&, DA 700pL Trizol #5], EHUHE 10min;: 0
A 200uL SAG. 84S, 12000r/min 4°CEL 10min;
W KA, RS ARG —R AR

—&d, A 06 B RN, FRME
10min )&, 12000r/min 4°C 2L 10min; JiEH 75%
e, fEBR G IR RNA DIREHERT
20uL [Tl DEPC A3t ) K g sk . [mlifil
PRRSV PH#E#56K 1) RNA $E41.

1.6 RT-PCR
RT: B4 20uL, REEREWMTF: SXRT
buffer 4ul., dNTPs ¢ 10mmol/L > 2puL, RNasin
(40U/uL> 1pL. P1,P2 % 1pL, RNA $Efk 10uL,
RSB L .65 CHEM 15min. B H1IG, A M-MLV

(200U/uL) 1pL, 42°Clh. 95°CHEH Smin, %2
JG AT 4T PCR.

PCR: PCR R GERIA S0uL, 4: 10X
PCR buffer 5uL, MgCl, (25mmol/L} 3uL, RT /=
¥ 10uL, rTaq & (SU/L ) 0.5uL, Ji#8sik % SouL,
B, CBES 95 CAEMYE Smin 5 A PCR fi5H-.
ZHE N 94°C Imin, 51°C Imin, 72°C Imin.
AT 25 NMEES, BJS 72°CHEE 10min. 3 PCR 7~
WAT 1% BERERE I ik, LU EL 372bp &I
FE @ 9 BH .

1.7 PCR B RT-PCR IR R L E

Sr BIBEHLIE I 8 4 PCR, PCR } RT-PCR =4

Eﬁmmmwmu B EREMATIF, T AERK

3% Takara 257t 5¢ Bl i DN Astar $50446 Bl
¥ %5 GenBank "'z %) PCV. PRRSV } PPV [ff]
FHSE B B DX S AT W)t o flr . iR A
B R,

2 #R
2.1 PCVESPCRYMER
B2 LIS & PCR T AR K AR R HLIX 127

AL R B TT POV £, S5 R 67 B RER
FMT MEY PCV2 5 4ifr, G BHPER Mg s 25 1

< M 21 el |]I’H ?J*ﬁﬂu' 1154bp il 652bp
%ﬁ#sﬁ i, TR 4% 652bp RAFRIAT T B
FEfh. HIKESRME 1,
2.2 PRRSVRT-PCR ¥ 184 R

RT-PCR L ax, 67 {if PCV2 FHMEFE S P
3543 EI 38t 3720p [ H B 5BEE ﬁ%%ﬂ VL2332
B R, Homiks ReE 2. ke L,

GFA 5 B 35 40 S R B AT U 469
ST PRRSV & PCV2 IR & B A
52.3%, S BH{EI T PRRSV 5 PCV2 (#)iE 5 R

B2 Yk

| s 3 4 5 f 7 8§ M

bp

2000

1154 1000
= SO0
o 250

Bl EARARAL LR i PCR REIIES R
Fig. | The PCR results of some part clinical tissue samples
8, Positive control: 2/3/5/7. PCR preducts positive for PCV2; 116, PCR
products positive for both tyvpes of PCV: 4, PCR products positive for PCV 1L
M.DL-2000marker

hp

2000
100
30
250
1

B2 s PRRSV BEGLALSIRE T RT-PCR § 1855 R
Fig. | RT-PCR products of tissues samples by PRRSV infected
7. positive control; 1-6. RT-PCR prodoct of tssue samples. M: 2000 marker

2.3 PPV PCR #1845

H] PCR Jyik%t 67 fn" PCV-2 PHPE Y s A 2H 2R 5%
BLEAT T PPV Rlll, &5 8 M 18 {FFRIFESh 31
tH T PPV 848bp (145 i iy, L FH PR B M8 45 5
—F (HERg).
24 WHEEBRFRMERE

AT s PCR RN e, B ALt
I & £ PCR.PCR } RT-PCR F=49ali{k 15 #Er il 1,
X 52T T RS, SR Eow. B
PCR 74111 7 51| 55 GenBank ' PCV1 £i4% AF071879
5 PCV2 #tk AF381177 HH R X 4119 = 41| [B1 5 45
B B[ IE 97.9%F198.8%. 1 PCR fl RT-PCR " 1=
115 bR SR 00 8 RIS 7E 99% LA |, AT
4 B AT B U B

221 PCV2 L PRRSV fil/sk PPV {8 & e bl 5 51

Table I The co-infection of PCV2 with PRRSYV and /for PPV

Positive case

Positive  rate

PCV2+PRRSV 35 32 .3% (15672

PCV2+PPV IR 26.9% (1867

PCV24+PRRSV+PPV 5 T.5% (5/67)
2 4t

PCV2 /&2 PMWS 916 IR, (Bl gE A AEmE—
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K% R . PMWS 1RAJEER PCV2 5 PPV. PRRSV
FHw — R RUR A YL 45 3R - Pallares %5(2002)
M3t 369 43K PMWS & 6T R 491 BoR,
PRRSV 5 PCV2 B ERBRBRRIER T 51.9%, RBRYE
PCV2 BIJR B &7 1.9%. Pogranichnyy % (2002)
EI%t i 2% R 5 PMWS KIS PEHEST T TR B,
REBNMRET S, PCV2 5 PMWS RIRAEFHXH B
3%, [BIR 5 PRRSV iR AR PMWS KA fE
BAKL R PCV2 B im . T ALREER,
BEER D PCV2 KIFAERBER T 62.5%. FHik
1A PMWS R AR TR IR PRRSV
ARREEEFERENEM. Choi %X 10 MK
PMWS 7EF#E4T PPV /0, RIEA 4 NEEN
f PPV HECL. BANFLHYILRAIESL PPV
3% PRRSV 5 PCV2 R & B HL 0] =4 PMWS FER &
BT 20 41 229K 35, Krakowka 2N fH PCV2 4 &
B R B RR A B B A3 SR AT L=
HRBTHE PMWS IR, Bl PPV K PCV2 A
SER BYLAFRE T ARSI B SR ) PMWS AE
WREHRZE, (B PPV SR YL 5 (AT ER FR
201, @8, FIA PRRSV 5 PCV2 B4 B PFiE
SR E S PMWS BEIGEKAER B E R
58, BAMRIERTA L, PCV2 55 PRRSV B&
TR AR RIRSEME R 2 (PNP) Bk AR
PEEXREIEM. EEBAS, fEER 192 &
PNP FEAR R IR St AT TR0, RIVE 164 (FF
g (85.6%) F:[RITF4E PRRSV F1 PCV2., [FwETLL
A4 PRRSV 8k PPV 5 PCV2 HE& R YLAE PCV2
MRS RS EENER.

4, EW %A PRRSV B PPV 5 PCV B
ARBRENHE, NEREPRXEMRERE BN
OWIRAT#, AUAHARILT 45 A TR0
PCV.PPV 5 PRRSV HJ® & PCR.PCR & RT-PCR
ik X JURR I 7 v 8 S A S ER 3 AT PC V2.
PRRSV K PPV BA BPHIRATHRFRE RAHREK
TRENSHET T T EAL, [R5 I PR R )
PCV2 R HAHREIRIRME T RHEIKIE .

MARMEIRA PCR HEkAELRBK 4
BT 127 43 FRI0FIR IR REIR B W7 7347 3 0 B 5 s
B EPETRELEIT T PCV IRIH, RGNS
PCR K RT-PCR Fi%:%t 67 4 PCV2 BHMERALSET
THRW, RIMLLEEY —EEY, HF PRRSV

5 pCVv2 ZER AR RSB 523%; 18 4

MEIA PCV2 5 PPV _ERA RS, & 26.9%.
Bok, BE—EHHN=ZERE, KSR, &
7.5%. BMAT L, 3EEEH PCV2 5 PRRSV X PPV
BEBGREEERE, LI PCV2 5 PRRSV &
KEE, PLZETST LR AT IR R AR &5 A B B 4R
8
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