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Survey on Molecular Epidemiology of Porcine Circovirus Type 2
Isolates Collected from Some Area of China with a PCR
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Abstract ; Tissue samples were collected from pig farms of different regions of 11 provinces in Chi-
na. 812 suspicious samples were detected by ORF2-PCR, and 235 samples were PCV2-positive.
The genotype of 235 ORF2 fragments amplified from positive samples was identified by distinc-
tion PCR for PCV2a and PCV2b. The results showed that the isolated rates of PCV2a genotype
and PCV2b genotype were 4. 2% and 56. 6%, respectively. A pair of primers was designed ac-
cording to documented data in the GenBank, and the complete genomes of 235 PCV2-positive
template were amplified by PCR. The PCR products of complete genome of PCV2 isolates were
cloned and sequenced. The sequences were compared with those of other PCV2 strains in the
GenBank, the results indicated that genomic sequences of PCV2 strains tested in this study could
be divided into three genotypes, PCV2a,PCV2b and the other genotype that neither PCV2a nor
PCV2b(PCV2c?). The results mentioned above also revealed that the epidemic characteristics of
genotype of PCV2 in some areas of China were PCV2b ,secondly for little PCV2a as well as nei-
ther PCV2a nor PCV2b(PCV2c¢?).
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TR 4 4 fF (Postweaning multisystemic wasting
syndrome, PMWS) Fl &} 4% S5 [ 65 | Wi 7 F0 & IE S
F18) P WA S 5 4 B R I 25 iE (Porcine der-
matitis and nephropathy syndrome, PDNS) DA & 5%
HY) 5 K 52 B (Congenital tremors) i 3= 95 I, 7F
MG BN Sz e, PCV2 BFE R, HA R
% DNA JEH AL JEFE 4L K/ 1,76 kb, 45 PCV2a Hl
PCV2b 2 #h £ 3 W A, B 2 Horlen ¢ 42 2| 1y
PCV2-2 fl PCV2-1 e AERY L 2 Foh B R B 1Y
C Uk 52 FE [ 26 05 7 AH < 5 i (PCVD) 7 5K,
2005 4F, £ [FH 2 & i PCVD fil PCV2b A1 &2,
FRUE R ZBOEREIR Y T PCV2 A 5 B S TA 4 78 Ifs
RFEW L PCV2 1y 2 B 3 W R 5 ) A W5,
Opriessnig %1\ PCV2a il PCV2b 3 T A A
[l s AR 8 SCOR AP 1 o o B DA AT R T
N2 R G B 05 O B E AR, © A 2 BRI
R S E STk . H i PCVD 7E 3 [ it
JZAFAE AT A A R T B R0 e . A i
H 2 38 3 Xk R g PCV2 R A7 3 PR 4 0 3 i 2
A2 FEEE R, T PCV2 2 A B AR 3 I Y 0 A
00 S 4 I AR 92 i et it R AR 4

1 #MRlERE
1.1 f&F#

ke = = R NEE I NI e | AT NN L I <3N o
TV RSE 11 A48 (D B S 8885 7, R 5 R AT I
W PRI R i A T 3 458 i DA R 1) BRI 9% 4 4 5% 2H 21
B AL O BBV I A i AR R 2 4
&3t 812 1y,
1.2 FZEiRH

DL2000 Marker, rTaq B & W, LA Tag B &
fifi . dNTPs,Premix Ex Taq™ (Perfect Real Time)
i B K& TaKaRa Y T A R 2 A Plasmid
Mini Kit 2y OMEGA A\ %] F2 8.
1.3 DNA i2E

WU RHE G W 900 pL F Eppendorf 48 H, iIm A
300 pL W4k ¥ (255 pL TNE, 15 gL 10% SDS.
30 pL 20 mg « mL' & A KD, F 37 CKE LK 5L
56 Ckis 3 h, HSE R A B « &7 ¢ = N
(25: 24+ 1) £ H##2 1 &, 12 000 r « min" &L
10 min, /NGB EYE T 55 — 4> T 1 Eppendorf
o HAERBU Y « S5« FRIIEE(25 2 24 5 1)
2 %% ,12 000 r » min ' B0 10 min, 2N T2 L

E3E 02 AFARER K 2 — 20 CPLEE 30 min,
12 000 r » min'B.0> 10 min £ FW# . 75 % & B2
PEH BT IE, 10 000 r » min' B0 5 min % EF,
50 pL TE 8} K B 28 W K Z DIIE, — 20 C R 17
#H

1.4 ORF2-PCR

K% GenBank H1() ORF2 [F4] (AF027217) i%
1 oSS Y. gl Pl 5'-CACG-
GATATTGTAGTCCTGGT-3'; FiiEs| 4 P2. 5'-
CGCACCTTCGGATATACTGTC-3', i L4 T
AW TRARA A G B, H TE 22 o 8B AR
20 pmol « L' WAEF —20 ‘CUKAH & M. AP
B BOh 494 bp,

R PCR W AR & 25 pL: AR 1 pl, 10X
Buffer 2.5 pL,dNTPs 1 uL, 5|4 0.4 pmol « L', &
M &A% :95 °C 3 min; 95 °C 1 min,53 °C 1 min,72 C
1 min, 3t 30 MEF ;72 C 10 min,

1.5 PCV2 4B % 58] PCR

A% 2 % w7 kit 2 X5l Y, B 7 1
PCR 3 X 4y PCV2 ff) 2 4~ F % T PCV2a Al
PCV2b, 2 xf519 3L 1 A L5190, 51 90 )% 5 43
w o K. F-PCV2: 5'-CAGTTCGTCACC-3'; R-
PCV2a: 5'-GGGGGACCAACAAAATCTC-3'; R-
PCV2b: 5 -GGGGCTCAAACCCCCGCTC-3", 8| ¥y
B B A A A W G . H TE 22 b BC A
20 pmol « L', A7+ —20 CUkF & H .

KA 25 pl MR ZR B 1 ul. 10 X Buffer
2.5 pL.dNTPs 1 pL,3[#¥5% 0.3 pmol « L', 2
M &5 :94 °C 2 min; 94 °C 30 s,56 C 30 5,72 °C
1 min, 3t 35 ANMEFF ;72 °C 10 min, ¥ TG #H &1 K
Sk 4 XoF HE
1.6 £EEZAPCR R

WIES 2 k811t 1 X514 .31 PCV2 4
FEHEYL K B (1 767 bp),P1.5- GTACCTTGTTG-
GAGAGCGGG-3'; P2: 5-TCACAGCAGTAGA-
CAGGTCA-3',

KA 50 pl R R ZR B 1 ul. 10 X Buffer
5 pL dNTPs 4 pL. 51 ¥¥ % 0.4 pmol « L', JZ i
£1.95 °C 2 min; 94 C 1 min,58 C 1 min,72 C
2 min, 3t 30 MEFF;72 C 10 min, DL K B 25K
Sk 4 Xof HE
1.7 &EHFAPCRFYEZEELURNF

AL 8 5 pMDIS8-T #4447 % 4% = i
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A R K FE T DHS o B2 5 40 i IR &R
AR AE 37 CCIRAR AT IR 12 h, Ph 1 (0 LR R L R
Pl AEN LB A IR 4, 37 C R A, R R
KL 22 U] \PCR ¥ E )G - ik ISR A P H AR A R
AT BEATF 50 R ZR G AR 23 A

2 g R
2.1 ORF2-PCR #il& 8
¥l okt 812 iy, 235 {52 PCV2 FH A, 34

PIGLR LA 1.
pp M 1 2 3 4 5 6 7
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M. DL2000 DNA Zp i # #5 5 1 ~ 5. ORF2-PCR
BRI 45 S 5 6. BH X BE; 7. 9944 0] BR
M. DL2000 DNA marker; 1—05. Positive results of
ORF2-PCR; 6. Positive control; 7. Negative control
1 ORF2-PCR PRIEH &R
Fig. 1 ORF2-PCR amplified products
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2.2 X5 PCRIER

Wt %5 PCR i — B8 1 235 {3 PCV2 [H
PERGRE RN 25 R L3R 1K 2, i PCV2a £t %
M 4.2% ;5 PCV2b K Hi RN 56. 6%,
2.3 £EFEHAPCRER

i 4 A R 41 PCR O Jy ik, 4 3 12 4%
PCV2 3 HFH . K/ 1 767.1 768 bp, T4
BRI K /NN . 3 dt HBxz-22a £y PCV2a W%,
FER A 1 768 bp; it HBtm-4b, HBhn-13b, HB-
hn-14b, HBhn-15b, HBhn-16b #f, i 7§ HNyy-7b
ELTHR SZ-1b #k . PCV2b 7 8, JEH 41y 1 767
bp; # 4t HBtm-5, HBwh-24, HBsy-21, HBtm-17
Pk PCV2e WA, A 1 767 bp, ¥ 4%
BIf5 4 % 5] PCR 4554,
2.4 RELZEWOIW

B LL A5 R PCV2 4 3 K #% 31 1R ¥ 51 [H)
GenBank H [ 26 [# bk (EU594437 \AF264038) , H 4%
¥k CAB426905, AB072302), ¥ H #k ( AF201311,
AY321985) . P HE 4 #k (AF201309) .  [# Kk fifi £k
(FJ158606 . EU647557 ) #% 1 f& J¥ 51| i 37 R S ik b
B 25O 3,

3 3
PCV2 F %3k 4 LI G e R g il 45 FL A
WS T e E R, — iR & M T PCV2 4y
TRATIRERFIE - 223" & 4 PCR J7 %, 4t
TEIRHLIX B 162 403 AT B R iE 47 1 R L 45 51 72 {5
11 12 13 14

15 16 17 18 19 20 21 22

M. DL2000 DNA 4> T Ji bR ifE ;6. PCV2a FHPESS B 51.4.5.7~9.15~20. PCV2b FHE4E 5521, %)

M8 522. BT IR

M. DL2000 DNA marker; 6. Positive result of PCV2a; 1.,4,5,7—9.15—20. Positive results of PCV2b;

21. Positive control; 22. Negative control
2 PCV2a.,PCV2b PCR HER > L& R

Fig. 2 Partial results of distinction PCR for PCV2a and PCV2b
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F1 fHHEAZH PCV2a,PCV2b PCR #8445 2
Table 1

Detection of PCV2a and PCV2b genotype in the samples collected from some provinces by PCR

. ORF2-PCR [H M 95 R} 5k PCV2a BH 4%k PCV2b [HM: %

o kA U . . -

Sample source Positive number of Positive number of Positive number of
ORF2-PCR PCV2a PCV2b

11t Hubei 94 4 56

% Henan 62 1 44

BEPE Shanxi 23 0 4

H KX Chongqing 22 0 10

W7l Zhejiang 21 1 12

& & Fujian 4 0 0

L Anhui 3 0 1

J” % Guangdong 2 2 2

iJ 7 Liaoning 2 1 2

W® Hunan 2 1 1

¥ Shanghai 1 0 1

&1t Total 235 10 133

B4y %/ % Percentage 4.2% 56. 6%

PCV2a KRy 4. 2% ; PCV2b K R Hy 56. 6%

The isolated rates of PCV2a and PCV2b genotype were 4. 2% and 56. 6% ,respectively

AY321985-FRA
FJ158606-CHI
AF264038-USA
EUG47557-CHI
HBm-5
HBtm-17
HBwh-24
HBsy-21
AB426905—JAP}
PCV2a

PCV2c?

HBxz-22a
AB072302-JAF

HBtm-4b
i HNyy-7b
SZ-1b
HBhn-14b }PCV2b
HBhn-13b
L

HBhn-15b
HBhn-16b

AF201309-SPA
4|:l EU594437-USA
AF201311-FRA

180140120100 8060 4020 0
Nucleoiide Substitutions (x100)

176.7

USA. America; CHI. China; FRA. France; JAP. Japan;
SPA. Spain

3 PCV2 SR ARGH LR

Fig. 3 Phylogenetic tree of PCV-2 isolates

Wk PCV2 BHE 17 3 PCVL fHM:, Ho 7
[ IR Gy PCVL . PCV2, Ut B Z00 B 7E VT 75 b X 52
TATHE R, FEEWCE T R RS LG L R
PO A B E R AE 11 A D Y i R i i

ORF2-PCR Jy ik Keill T 812 14y 9 8k » 95 Ak 4 3 43
b S = T =W A S AT AN N B T R Nk
45 W RIEME G FHA AW PCV2 F YL 4~
15 JE & B AT 4% . K A5 2] 235 4y PCV2 BH M9 .
HE—2BUESE T PCV2 YL bk Hb X 5% 3 7 v 1)
T,

TSk A PCR 5 i 6 b 5t 458 1 IX A 173
iy PCV2 FHMFEA K 4 K ORF2 5L 179717, 58
JG #6477 RELP 4387, o] 6 6 B A7 8 0k 20 o 9 2k
#, Bl CHN-2A, CHN-2B, CHN-2C, CHN-2D,
CHN-2E. CHN-2F, CHN-2G, CHN-2H 1 CHN-
21, Hovp CHN-2H 3% E PCV2 347 7 4k 1 Ik
AR, fEE MR TN R 43 8 5 . H i b
— g2z i) ok PCV2 1] 43k PCV2a F1 PCV2b 2 Ff
FER A R T i — AU W R [ 2 R R R A
FELENG B0 . VB 38 o %5 1) PCR & T 235 45y ORF2-
PCR FH £ 9% #H, Hoi PCV2a K 2 R 4. 2%,
PCV2b 5 i 2 Ry 56. 6 %, [K A kg v [ K36 40 b
X FEELLPCV2b B HAAEAE N £, EAAAE— BB 57
PCV2 3L B A GEIH A PCV2a,PCV2b 3% 2 F 2
BOESEADEABEIA A LIk 2 ML ALY PCV2
H PCV2e i H 1§ T ik — 05T

J T BiF % 5 PCV2a,PCV2b PCR i 1] %44,
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YR AT A A Ry 00 1 7 v
S5 550 PCR R 45 5 AH AT 8% 11 45 PCV2 42
A% 82 ¥ 5 [F] GenBank w1 & & 1) 32 [H £k
(EU594437, AF264038), H A f ( AB426905,
AB072302) , & [ # (AF201311, AY321985), P4 Bt
F ¥k CAF201309), W B K fli # (FJ158606,
EUG647557) B 17 R IT 51 # 57. R G2 K 8 W o A 40 22 1l
I RGREW KB PCV2 540 H 2 AR, dh [E 1)
11 A~ 5 & F0E S0 09 25 B bk CAF201311) ., 36 [ #%
(AF264038) 74 HE F #k (AF201309) FE7EAR K 2% 5 5
Wl A 11 S B AR SRS 4 B 3 P 3 ] R, PCV2a,
PCV2b.PCV2c?, 5 % 5] PCR 25 M7, PCV2ce %
HAEE ff T — 25k 9], o |5 B9 HBxz-22a Bk 4
PCV2a J& A A, [a] H A # 2 Bk ( AB426905,
AB072302) A A1 5y 1Y [a] 514 4 000 AT A 2 M Bl A i
Y A
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