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YRR EE 2 A (porcine circovirus type 2,
PCV2)J& — AT T 4Bk (1454 158 P15 B AH JC B0
(PCV2-associated diseases, PCVAD)F 3= 2 8055
Ji, SRR R R TG A H £5 EA A —
T T E KRy 2 s, POvV2 U AR FL
NP/ NI REZ —, S ORI Y BB IR 17 B
DNA Ji#;, & TR Z xR, K 1766, 1767
5, 1768 bp. PCV2 3% 5 A~ FEEMFFil b SLAE
(open reading frames, ORFs)., ORF1(Rep &[X)H
SHRSE, Gt 2 & Tl 55 1 (Rep 1 Rep’)?;
ORF2 (Cap J: M) A8 A, &S5 EEE0N J1MH
KHME—Z5R T, RIAFSHE 1 (capsid protein,
Cap), =518 ERYRBENE, S i 2 s
J5ivEE (1%, ORF3 ik #aE IMICE M, i
S PCV2 BN AT ORF4 X FR R
Ml 2 e TR, fe
dependent aspartate-specific proteases, K& & BR4F
SV 2 e 2 R 2 1 T ) T M A R T Rk g i AR h
CD4*fi CD8" T kL4 i i %) ORF5 fBEfgHY
e 1 A B A e s ek . il | BT R 13RS,
g PCV2 1y HIP,

WFFEUESE , PCV2 A LR 4 AT 85 98 A8
%, 5152 RNA JRERZERMML, K 1.2x107°-
6.6x107 2728/ PRI LA, PCV2 JE IR 4 1 e 2 2%
RMEHRMEIT PCV2 kL, XWE PCV2
AR S H R AN BT L B 5 1 4 1 D R 2 — PP A g
WESE, PCV2 i o) a5 708 Ik PR 2H H 41 FR2iff Ak,
FECH A PUIRAS SR AT OO AR T 3
F PCV2 FLHZ M Cap M R G DAL 43
J5k ,PCV2 1] 432k 8 B #Y Bl PCV2a . PCV2b
PCV2c. PCV2d. PCV2e. PCV2f., PCV2g A
PCV2h*, HE, PCV2a. PCV2b Fil PCV2d JE[A

i caspase (cysteine-
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R4 F4ER, H PCV2a A 5 M #E(2A-2E),
PCV2b A 3 MIEE(LA-1C), PCV2d A 2 MR
(2d-1 F1 2d-2)10*3 pCv2c H7EF}EE I 7%
E % KM, 54 PCV2e (PCV2a-like) il PCV2f
(G ARE OS] ZE A 1) PCV2 JER R PCV2a
£ 2000 AEHEEHISEHF AL, 5, b THREEERE,
PCV2b JLHRUH I, HAE 0 T4 B
PIL RIS B gy R, PCV2b WY IE 7E []
PCV2d R0 2010 4, 78 H R A HA R 5
PCVAD Ji# H %52 i PCV2 28 3 #k mPCV2b, 1%
AR SRk H ETE T PCV2d S I Rer

G BOR B Z G PCV2 Kk i ek
WAL, [ PCV2 YLK AE [ 59K S 3
TR, AR DOR T E E RS R,
AT R I E A M X 2010-2015 4F [b) 5% B
PCV2 (WL R A6k | i5t4L 728 S A b FLAE , AR S
Xf 2010-2015 4 [E]>RAE B Fe AR AR ML X Y 384 iy
Wi W AT 3% £ R 55 5% 9B 45 4 fiF (postweaning
multisystemic wasting syndrome, PMWS)&¢{L) & Ji
WG REEAR EAT PCV2 BOFRSEPERGI ; BEALE
HUAS [RI4EA5y AN [ s X 42 £y PCV2 BHYEREA HEF T
PCV2 2B BEFMT, H5 GenBank
(1) PCV2 SZF T TG 5001, LU
HERER X PCV2 AT EFSIE A S, N
PCVAD (1B 7 #2 (IR 4K 4

1 BR R

11 #E

AxyPrep Jii ki DNA /) & 42 BUR 7 & fi
Agarose Gel DNA Purification i 7| & 31 g A
Axygen /Al I DNAout {74 . HRIHNE
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DNAout il £ . #:208h% DNAout ik & . &%
HRERWEW AT KR ELERH AR A
] ; 2xPCR MasterMix . Ex Taq DNA %4 . DNA
Marker DL-2000. 5ef%#k{k pMD19-T %3414 H
TaKaRa A7) ; HilEHEA H Sigma A ] ; DH50
ZAAMEIE [ A KARA A R E . 51 H
F Invitrogen 23 54 .
12 JRE

PCV2 4385k, B 2011052) HRESHVT J5a8 4
bRk B A M - FH AR W ) ity T AR R T SR
R DA
1.3 FEmREMLIE

T 2010-2015 4ERAE H Fe AR AR M X VL5 |
T M1 384 )y PMWS S8 & 5
S 297 R = ST 0 011 7 - 1 N - o b N 2N
FRLRITFIE , 2 FE SR 5 i R SR B 1 8] S s EA T 4 5
~70 °C {1725

W R AR ML LU R FIJC I PBS #2118 1:5 L
TS, W AIKE R E R 3 K, 4 °C
8000 r/min #.L> 8 min, B F3%, 70 °C fA17 4
MLEAES: 4 °C. 4000 r/min B.0> 8 min, B,
—70 °C 175 H o
1.4 DNA BRI HI2F PCV2 KK

1.4.1 DNAMERRKIH . BN AT DNAout

F G U B AS X 21 i 3 A4 LA A (2011052 £)
HEFTHR EE AL DNA I, F-70 °C A& H .
1.42 B4t 288 Wang M8y 151,
A PCV2 Kl 5| H N4 K L R 4L b 38 51 4
(# 1), W F# Invitrogen AR TSR, 2%
% PAGE.

1.43 H54E PCV2 PCR #&: DI FiRIEEUAY
DNA F#itk, UL SFPCV2 1 SRPCV2 K5 |Hy, %f
384 o3 I IR A & RN BH M X IR (PCV2 43 B8 Bk
201105Z3)i#47 PCV2 1yl o 43 5IAE S 48 Hhon
A 2xTaq PCR MasterMix 12.5 uL, F. FiE5|9
£ 0.5 uL, DNA #5#z 2.0 uL, FJ5 A ddH,0 &
ZARF N 25.0 ub, PCR W ZB%L: 95 °C 5 min;
94°C30s, 56°C30s, 72°C50s, 3t 40 MEH;
72 °C 10 min; 4 °C {&fF. PCR ¥ ¥4/ ¥4 1.2%
R ERER LK, WSS E R R AR, Rt
B PCV2 BRI 25 R

1.5 PCV2 £EFAMY . WF ST

151 PCV2 £FFARY 1 : L) PCV2 K1 FHE
FEAR DNA AR, #:17 PCV2 2K I H 4 BEHY)
PCR "4 . 43 BIFE B A H AN Ex Tag DNA 4G
fitf 0.25 uL. L5 4(SFPCV2-1/SFPCV2-2),
5 191 (SRPCV2-1/SRPCV2-2)4% 1.0 uL, 10xEx Taq
Buffer (Mg?* plus) 5.0 uL, dNTP Mixture 4.0 pL,

Fz 1. PCV24551% PCR 3|4¥1F7%!

Table 1. Specific PCR primer sequences for PCV2
Primer Primer sequences (5'—3') Annealing T, /°C Length/bp
SFPCV2-1 GGACCCCAACCACATAAAA
SRPCV2-1 CCCTAACCTATGACCCCTATGT >6 1254
SFPCV2-2 TGTTTTCGAACGCAGTGCC
SRPCV2-2 CCGTTGTCCTTGAGATCTAGGA >0 1045
SFPCV2 CGGTACCAGCTATGACGTATCCAAG
SRPCV2 GCCAAGCTTTCACTTCGTAATGG %2 488

F: forward PCR primer; R: reverse PCR primer.
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DNA itz 4.0 ub, HSFMA ddH,0 EL4EKR K
50.0 uL., S Z% N : 95°C 5 min; 94°C30s,
56 °C 305,72 °C 80 s, 3t 38 /MF#f ;72 °C 10 min;
4 °C &7

152 HMHFBEMEY. FEEMITF: PCR ™Y
25 1.0%35 i Wi e i v DA N /5 et FH IR [R5
S H M R B, #aifb) PCR ™4 5o [ 3
pMD19-T #ifk, #54k DHSoEZ UMM, WA T
S IPTG #1 X-gal f9 LB Ak, BRBCEAAS (014
R T 100 mo/L R HER M LB AR;
FrHk, BT 37 °Cilidfi T, 220 r/min #R% 155 12 h
Ak o ¥ B8 AxyPrep Bk DNA /N HEBGR ] &b
B AR IUTORL, 48 PCR %5E 5, B U5 IEH Y i
KLY

1.5.3 BE4r#T: iz DNAStar # -+ MegAlign
XA SE KA 42 Bk PCV2 4K 55155 GenBank
HSR Y 11 Bk PCV2 225 3k P 41 4 7 IR M HE
X3, ARG, A SRR A
ZEERANBEEHL R, S FHFHEHRD
GenBank & 55 /4 B/ Ay . AB426905
Yamagata PCV2a., EU136711 PCV2 herdl PCV2a,
AF055392 PCV2a. HQ591371 168-08-6 PCV2b.
AY322002 Fh22 PCV2b ., AF055394 PCV2b .
EU148503 DK1980PMWSfree PCV2c. EU148505
DK1990PMWSfree PCV2c, AY 181947 SD PCV2d
JX982220 KSSF1103 PCV2d # HMO038030 AH
PCV2d.

2 HERMH

2.1 I RAR AR BRI AN B S T

Xt SR (1) 384 15y PMWS BEALL & 5 5 1) i R R
shiEFT PCV2 R Sk PCR P88, [RIBHAS mA
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201105ZJ ¥k DNA ) BH % BEFIA I DNA 1945 1
XTHE L S5 R, 9 HG S U R/ N— 20 488 bp
AR PESRT

H 3% 2 AT, 7E 384 fyilf AR B, 158 1 K
PCV2 DNA FHME:, S BHM: %R 41.15% (158/384).
3 A AL Sh AT BRI E PCV2 FHME , JLrpiliyT
B PCV2 PHI: R 711K (38.54%) , L0 1 PHE R
15171 (44.86%) , X LR B AR A XA HE PCV2 L
BRE, FR R
2.2 SEFNARNY HHFHINE

Xk HVLIN . WLFIZH 3 &A1Y 42 iy PCV2
FHYERESS, PEAT PCV2 2JE[NLRY 3G | Fopef
WY . 28007 3545 42 R PCV2 &K EEH AT,
FEARYEAT: it SR 4 15 18] b 5 A 44 o
2.3 BT LKW FEHEFMB LT

N T R EAE AT X PCV2 IYSEH ZHf
P AL AR SR AR, ASSCRATS Y 42 R4
LR 40 7415 GenBank H1¢) 11 #732% # bk Iy 51 ik
A TRV s A AL 43 A o 45 3R W], 53 tk PCV2
J7 9 B A% R () P54k 93.6%-100.0% , 201205AH
¥k 5 EU148505 DK1990PMWSfree PCV2c ¥k 3%
KFREGE, HA 93.6%. 53 ¥k PCV2 i 2 kN
PCV2c K:[HH(3.77%), 10 ¥kl PCV2b JL[H A
(18.87%), 9 ¥kl PCV2a [N 7Y (16.98 %), 32 £k
iy PCV2d FE[RN%I(60.38%) (& 1), A Cimqg
R2. IFH. REAHIZEMER PCV2 MR

Table 2. Detection results of PCV2 in Jiangsu, Anhui
and Zhejiang Provinces

Originof ~ Number of Positive number  Positive
samples samples of PCV2 rate/%
Jiangsu 181 73 40.33
Zhejiang 96 37 38.54
Anhui 107 48 44.86
Total 384 158 41.15
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201104AH.seq
201109JS.seq
201312JS.seq
201309ZJ.seq
201204JS.seq
201203ZJ.seq
201201JS.seq
[201501 10TZ.seq
20150430YC.seq
B 201202JS.seq
201203JS.seq
201101JS.seq
201102JS.seq
1-201307JS.seq
r 201205JS.seq
201308ZJ.seq
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201308JS.seq
2010JSTC.seq
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4|:|:[ 20150420XZ.seq
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—————— 201210JS.seq
20150403JS seq PCV2a
—L kAF055392 PCV2a.seq
I — #AB426905 Yamagata PCV2a.seq
— #EU136711 PCV2 herd] PCV2a.seq
201205AH.seq
20141027HB seq
20141108NJ.seq
20141105X7Z.seq
20141210TZ.seq
20150108SQ.seq
. 201002JSGY.seq PCV2b
20150126DT.seq
#AY 322002 Fh22 PCV2b.seq
#HQ591371 168-08-6 PCV2b.seq
#AF055394 PCV2b.seq
— #EU148503 DK1980PMWSfree PCV2c seq
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Nucleotide substitutions (x100)

1. &F PCv2 £ KERERFF|8ELFH UK
Figure 1. Phylogenetic tree based on a comparison of 53 complete PCV2 genomic sequences, including the
42 sequences from this study and 11 reference sequences. The phylogenetic tree based on the nucleotide sequences
of the whole genome was constructed by the neighbor-joining method using DNA Star 6.0 software. The distance
estimated with the ruler represented the number of nucleotide substitutions. Genotypes were indicated with straight
lines. The reference sequences were indicated with a pound sign (#).
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) 42 FRAE A HBIX. PCV2 S 144 () A% R e 471 ] U
PER 94.0% % 100.0%, $J& T PCV2a L#&!H)
20150423YR tk 53R @ T PCvad WA 2011127
2SR, JPAIREEACE 94%., ABFFEkAT
i) 42 Bk PCV2 J¥31, 6 BkA PCV2a FE[H 7Y
(14.29%), 7 th~ PCV2b FE[NTY(16.67%), 29 tk
> PCV2d 3 [K #(69.05%) , & & Bl PCV2¢ K Al
X SR ZE SRR &Iy w5 275w R A] Y [ I
By, PCV2d AR IX ARSI A, RS
AW FEARAEWTLA LRI PCV2b (A7TE, (A
TINAG TS E R AR, A ) i LR A 5 DX
PRI Z IR AR

2.4 EET ORF2 W [FIRMEF RGN 24

ORF2 Z&7F H A, J PCV2 [ 2L Gy Ji
R, RS PCV2 AL A8 S5 R oy AU i B LY
W, fEaFRATRFE A DT N A
SCBHINAS Y 42 £& PCV2 ORF2 #4115 11 k)8 T
AR 2 2% Bk ORF2 % 41 R4 T [R) I L X
st A kA oA o 45 3R W, 53 Pk PCV2 ORF2
FR4K 702 bp 5{ 705 bp, BHFERIE N
87.0%-100.0% ; 20150423YR #k 5 EU148505
DK1990PMWSfree PCV2c, [mlJE 1 HA 87.0%),
J& TR B 5 3, SRG O R BT ; AR
21 42 ¥k PCV2 ORF2 41, #Z%FFERIE A N
89.6%-100.0%, J& T A [Al4r 32 1) 20150423YR
(PCV2a) 5 201211JS (PCV2d)Z= S d ok, [Rl Vg1
12H 89.6%.

e 1 FE 2, 3F PCV2 e K IEH LT
ORF2 A% R ¥ 51) i 2 il 14 352 4% AL A AR DL B2 I
W, AR ASCNTS Y 42 Bk PCV2 43
S 3ANEEPEL, Bl PCV2a (6/42, 14.29%). PCV2b
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(7/42, 16.67%)F1 PCV2d (29/42, 69.05%), H:ih
PCV2d FEVL78 . LBAMMWIIL) ZAF1E, A
2010-2015 4[] A8 7 b DX %) 32 B3 A T 5L DR 7Y 5 4R A5
() 42 Bk PCV2 5 EU148505 DK1990PMWSfree
PCV2c 1 EU148505 DK1990PMWSfree PCV2c &
ANE T3, RERREIT.
2.5 Cap BHHAERFH 5517

[ T 2R B, A SIS (1 7815 11 Ak =
WA 2 % B bk R & LR T A IR R
82.5%-100.0% , H ' 201210JS 5 EU148505
DK1990PMWSfree PCV2c [ [l JE M e . ARWF5T
WMIFSHY 42 Bk Cap 2511 233 B 234 & ILMRA1,
Al R 86.8%-100%, HHJEF PCV2a 43
20150423YR 5 J& F PCV2d 1) 201203JS .
20140617ZJ A1 201101JS #Sd K. [RITETE AL
H&E 3 ATLUIE H, PCV2 f77E 4 AR X, &k
TERE PR R A ERAAAE R AL, (HIE 45 BERRTE ]
— BN - REREAMA . 5
AB426905 Yamagata PCV2a # kb, PCV2a J&[H 7Y
F SRR SN TY—SIAY | RBSTIS®R, M2 L™
A N"—D", PCV2b I [R Rl 55 5 vk A
VIS I 1SR DPOERY, PCV2d JE [ B
SRR FP12 0 A®SN® | TS N/K™ A
S"RIG', PCV2c JSEHBIHFHIRA, Bz 4
HE X, AT B PCV2a bk & A 2 Ly
TNKISI (86-91), PCV2b &4 4 Ml F SNPRSV
(86-91), PCV2c ¥4 PCV2d (2/32) % L it
J¥ SNPLTV (86-91), K4 PCV2d (30/32) &4 4
HLELFF SNPLTV (86-91)F1 TGID (190, 191, 206
Ml 210). Cap #& 1Mk — A9 0% & 1k A7 55 NYS
(143-145)F85¢ , REAMALESR:
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Nucleotide substitutions (x100)
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2. ETF PCV2 ORF2 EREB)EEH KBS
Figure 2. Phylogenetic tree based on a comparison of 53 ORF2 gene, including the 42 sequences from this study
and 11 reference sequences. The phylogenetic tree based on the nucleotide sequences of the nucleotides of ORF2
was constructed by the neighbor-joining method using DNA Star 6.0 software. The distance estimated with the ruler
represented the number of nucleotide substitutions. Genotypes were indicated with straight lines. The reference
sequences were indicated with a pound sign (#).
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2010JSTC.pro N R 235
201005ZJ.pro . G 235
201009ISGY.pro . R 235
201010SD.pro . Rofe 235
201101JS.pro . R 235
201102JS.pro L Ry, 235
201104AH.pro N. R, 235
201104ZJ.pro M. R 235
201106JS.pro L R 235
201108JS.pro M. Ry, 235
201109JS.pro M. R, 235
201112ZJ.pro . Ry, 235
201201JS.pro . R 235
201202JS.pro M. 1. 235
201203JS.pro KT| R 235
201203Z]J.pro M. R 235
20120438 pro W, R 235
201205JS.pro L R 235
201207JS.pro N. R 235
201211JS.pro . R, 235
201307JS.pro L Ry, 235
201308JS.pro L RJ. 235
201308ZJ.pro . R 235
201309ZJ.pro [t R 235
201312JS.pro H. i 235
20140617Z1.pro . R 235
20150110TZ.pro . ] 235
20150430YC.pro - 8. k6. 235

B 3. ORR2HSTERE FFILLx 24

Figure 3. A multiple alignment of amino acid sequences of ORF2. Sequence alignment was performed using the
DNA Star 6.0 software. The regions marked with frame were representative mutation sites.
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3 Wit

PCVAD J& It 41 fi5 35t S 3% 4l i) i A%
f§Z—, PCV2 J& PCVAD f = %455, PCV2 &
PR EMMFAT B ICRE, B2 R EWLA N
CLAH ML R T RIS . TR A i ThaB 2 Bt %
RHUIA G e SN, 51k ™ B 1 S e i 2 R4
AR, Ry A A I AR BRI T R
HE AR b DX R [ SR A e 1 B B DI, T A
FEARRARHLIX. PCV2 WSER R Ai . 43 T A9
PEARA TR B R I S A SO R E
1B HIIX 2010 & 2015 4 PMWS BE{M &5 1)
PCV2 AT BLHEST TIHEE , IeX Htk AT T+
WA AR S AT . R, FREE AR X
PMWS BERIRIEFEAR PCV2 2B
41.15%, AN[FEMX PCV2 BHMERIGHE 25, 28
A PCV2 BAMER & B BATESR, WL g
fike XM, EERM KB P EER N
2 PCV2 IR, fak &, NglEEM.

PCV2 [ 4Bkt i b i 3R W, s Al
> PCV2a % PCV2b, FiM PCV2b % PCV2d!%,
Wang Z5MULF PCV2 ) ORF2 R4 JE K4, itk
1999-2017 4E (1) 74 £k PCV2 JEATHE N 414y
Mr, REFKE T PCV2a, PCV2b Fil PCV2d FE[H
RGN, IBAAAE R TRE B BE R A, B M1
A IM2 JEHRL T PO R A X PCV2 i
TR o0, SRR, AR X 5k 7 7E
PCV2 &y, YLk 43.58%, PCV2b JL[K AN
F, PCV2a LRI Z . fEE, R PCV2e KL
B, HAB IR A AL TR, X nE T PCV2
AL EAH A SO P 375 42 Bk PCV2 23R4
FP3ll, 12 ¥k PCV2 JER4 4K 1767 bp, HA

30 KR K ¥ 1768 bp. RIS &R, 53 #k
PCV2 J7 4 (AT R IR I 44 93.6%-100.0%,
201205AH #k 5 EU148505 DK1990PMWSfree
PCV2c PRIAJIEMERAL, HAT 93.6%, XtFERMA
SCEF AR 4 5 1 N S22 Bk 2 8] A A 28 1 114 [
Tk o T PCV2 KL A AL T ORF2 #4118
AT i B AR AR AR L RE A8 s, SR A
— ., ACMAFEHERE 11 RS HHEHRT 5 H
PCV2a (9/53). PCV2b (10/53). PCV2c (2/53)F
PCV2d (32/53) 4 /LAY, $R1, 201211)S 7
PCV2d HEA AL R —ANRRIR I FE R . A 5T 4R
131 42 ¥k PCV2 1, 6 tRJ& T PCV2a, 7 HRJE T
PCV2b. 29 ¥kJ& T PCV2d, Hrf 69.05% (29/42)
J&F PCV2d FEPR A, 3t 3 BH AR 7R i X 1) L 40k
KA PCV2d, 45 RS 4R [ N R o4l —
. RAERKB PCV2e RERA, HARTEH LML
WUR I PCV2b IAELE (H B FINAS P 5 8 A BR
9 AN I 0 5 R DR 7R 5 X sl oA 22 T R R
JE4E PCV2 J& DNA i # , {H& HIE R 2H A 58
AR R MG RNA R85 19 2828 %A1 ORF2
St i 3 5 R BOATL A 77 A v RO A B T B ) R
M, Bl Cap #E . ORF2 A8 5 7 i 7t ey T HoAth [ 152
fE, & PCV2 £/~ ORF H AR FAi% I i 1 — A,
HERMZT RS RRMS PCV2 AW FIE
BERRAG B T RE . BFGE R, Cap A EZE
L P AFAE X 4> PCV2 JE [RI R G LR 5
Cap [ RMEAFIEN ZANTEUERMAERIEET T
Sy RAESAE, IMAE PCV2 2R BT AIER
Ji 71 ; Cap B8 5 Al RB S5 M PCV2 5324k 145
B 1E R SN R R A T S ke, DTS
PCV2 A A . R, Cap /D%
7 5 AT BRSSP BORT BT 5 AR S B0 ) 1 SR BE R 1Y

http://journals.im.ac.cn/actamicrocn



712

Xiaomin Wang et al. | Acta Microbiologica Sinica, 2020, 60(4)

HEBOL, ABFSTh Cap & FARFSIAM TR, 454
PRZ Bl 2 LR 7 51 i [R) v 82.5%-100.0%; 4%
WFEARATI 42 BREE PR 2Z 0] 22 JE 2 1 [ U4 o
86.8%-100%, SRR PCV2c [ 3£ 5 REGE,
XU PCV2 Bk MR ZFEMEAT. EIM T
IR, ORI 22 5 0 2, b aa 53-91,
aa 121-134 ,aa 169-215 Fll aa 232-234 f& Cap &
1 4 AEARIR s [R]— Sk R RS Py A7 AE — AR 3R
AR A, B PCV2a 1) 4 PMRFPERAS AL (S
ST 2L 1 7'D) .PCV2b [ 35S 25, (1
89R I 29E) 1 PCV2d 1 4 M S 2 AR 7 5 (R
N, BN/K Fi1 '°RIG), H K#4r PCV2d 1E C i
HBL T — A 2R B AT o o 2 R S — B
AR, PR GRE RGIE MEAEAE—E A E G
2, R A 2 0 2 R 1 AE T BE 2352 Cap £
H RS RE s BE B0 ME . J34h, {0 PCV2d TEf
Pt BRI (aa 169-180)7E7ER A *°RIG, X
A RESE PCV2d BN L HATE N T IR N 22— o H AT,
PR PCV2 SRy ZEp TR, R i
{2 5T PCV2a Il PCV2b KL DK AR5 i AL,
HAE SR 3 R ilE— IR ARIESE, X SRy S
AR R IR A TR R AWFSE PCV2 (1AL AN
Bt Rt T S KA

Cap 1R IEMITHN T /R, PRIFH 42 Bk
PCV2 Cap & 174 7E Y Cap & % i A7 K%
SELHES X (nuclear localization signals, NLS)JG4:
X2 [l aa 12-18 Fl aa 34-41, {UAE1ERR /D
B AE S, A AR . Cap 4R I ME— B
075 NYS (143-145)Fa e, REMAES . Cap &
AL 2 AR R 4 T PR R AP, aa
65-87. aa 113-139. aa 132-146. aa 157-183. aa
193-207 Fil aa 230-233, H 4% aa 117-131 A
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(47 A T L 5K DX 4392 1 R AR 7 2 e
5 K P Asp-70, Met-71, Asn-77 . Asp-78 ., Glu-113.,
Asp-115, Asp-127., Tyr-173. Phe-174, GIn-175,
Lys-179. Glu-203. lle-206 FI Tyr-207 i it 24 SE M2
JE T E PRI BIAL P, ek S R R A
HUATEBIAL G DR, A8 SCINAS B SRR AR AE—
28 A8, Ot HE BT R R G B A Asp-77 Al
Lys/ILe-206 HYZE7E , X LLGRASE RN PCV2 B
FIRE AU R RE T, AR H R R O
P, A RRE— S RV FIESE o ABIFSE A FoK
X PCV2 AT itAL 28 S o0 ffr , AMUFEZR T PCV2
LR ZREME, iR T xR E AR X PCV2
Y KA 7 S R

2 % X W
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Molecular epidemiological analysis of porcine circovirus type 2
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Abstract: [Objective] Porcine circovirus type 2 (PCV2) is one of the major etiological agents of porcine
circovirus-associated diseases (PCVAD) and could cause severe economic loss to the swine industry worldwide.
However, the mechanism of pathogenesis, epidemiology and molecular genetic evolution are not fully understood.
Samples obtained from East China between 2010 and 2015 were detected for PCV2. In addition, 42 of 158 PCV2
positive samples were used for the whole genome amplification and sequencing to explore the genetic relationship,
molecule epidemiology and genetic evolution of PCV2. [Methods] All of 384 field samples from the clinical
diseased pigs between 2010 and 2015 in Jiangsu, Anhui and Zhejiang provinces of China, were screened by specific
PCR to detect PCV2. The whole genome of PCV2 positive samples selected randomly was sequenced and
analyzed. [Results] PCV2 is distributed widely among swine populations in East China and 158 clinical samples
were positive for PCV2, indicating that the prevalence of PCV2 infection in pigs was about 41.15%. The
phylogenetic tree constructed by the neighbor-joining method based on the whole genome or ORF2 gene was
highly similar. The nucleotide homology and amino acid homology between the ORF2 gene of 42 isolates and 11
reference strains was between 87% to 100% and 82.5% to 100%, respectively. Phylogenetic analysis of the ORF2
genome showed that 53 strains were presented in 4 sub-genotypes (PCV2a, PCV2b, PCV2c and PCV2d). Based on
comparing the nucleotides and amino acid sequences of ORF2, 42 isolates obtained in this study shared 89.6% to
100% and 86.8% to 100% identity, respectively. Genetic evolution analysis indicated that 42 isolates could be
divided into three genotypes as PCV2a, PCV2b and PCV2d (69.05%), and PCV2b did not appear in Anhui and
Zhejiang. Among the three genotypes, PCV2d was the predominant genotype circulating in the swine population of
three provinces. Comparisons of the amino acid sequence of Cap protein revealed that 42 isolates in this study have
a low variation, four major hypervariable genome regions and special substitutions among the different PCV2
genotypes. There were some aa changes in the reported antibody epitope regions of the Cap protein. However,
whether those mutations could result in antigenic variations or change the pathogenicity of PCV2 and the vaccine
effect should be explored further. [Conclusion] The results demonstrated that genetic evolution of PCV2 was
relatively stable and PCV2b genotype was dominant in the porcine population in East China from 2010 to 2015.
According to amino acid alignment data of Cap protein, different substitutions were observed in different genotypes
and some representative substitutions exist in each genotype. This study provides a reference for investigating the
genetic relationship, genetic evolution and pathogenesis of PCV2 in East China.

Keywaords: porcine circovirus type 2, ORF2 gene, molecular epidemiology, genetic variation
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