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Abstract: Porcine circovirus type 2 (PCV2) positive samples from Jiangsu province and surrounding areas were ex-
amined by PCR and sequenced to get the complete viral genome. Total 18 isolates were identified and analyzed for their ge-

netic variations. For viral genomes, 18 isolates shared 93.5%-99. 7% similarities with reference viruses. For ORF2 nucleo-

tide and amino acid sequences, 87.1%— 99.9% and

S H 87 . 2015-09-02 84.2%— 99. 6% similarities were found between the

ELWB MR A RPL R LT H (31302071) ;24 2 PEAT Ik (KL ) examined isolates and references, respectively, indicating
FHIFE I (201303046 ) 5 YL A BHE 3 3281155 4 30
HCX(14)2045] ; L7548 55 U333 )2 IR A A #5711
" (35 )2 0) BB H (BRA2012194)

YEERIAT BRI (1989-) , L, lARK RN B AIF 5T AR BIFSE O 14 «
MUEM S0 . (F-mail) 569212988@ qq.com One tested isolate, 20140429YC with full length of 1 766

certain level of genetic variations among PCV2 isolates. A-
mong 18 isolates, there were 5 PCV2a strains, 7 PCV2b
strains, and 6 PCV2d strains, and no PCV2c¢ was found.

WBIFEE B0 Z 4, (E-mail) gianaidong0115@ 163.com bp, was identical to the PCV2d reference sequence
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(HMO038031.1).There were changes in the epitopes and antigenicity of ORF2 encoded protein. This study indicated that the

epidemic situation of PCV2 in Jiangsu province and surrounding areas was fairly common, and PCV2b was the dominant

subtype and PCV2d was the second.
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Table 1 Samples of clinical tissues or sera for detection

Hi X TR (Br)  JRERN(BY) BT
FN 27 79 106
RN 16 58 74
LR 11 32 43
LA 4 17 21
it 58 186 244
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T N BRI IE = 5 8 RAT
1.3 $2EUR#} DNA 0% 1% B s Al

P ORI B DNA $2 A & 071k 2 B0
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(10 pmol/L) 4% 1.0 wl, DNA #i# 3.0 pl, ddH,0
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FURPE N 93.5%~ 99.7% , FF A % ¥k 19 [7] I Pk N
93.5%~99. 9%,
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87.1% ~ 100. 0% ; 41 &5 #k =z 8] 2 J& iR [W) U3 4 A
87.2% ~99. 6% , 71 BS R LR 5 5 7% BE MR LR 1Y
[FIEE K 84.2% ~99. 6% , FIT A7 75 bk 2, 35k 1% 1) ] YR
P 84.2% ~99. 6% |,
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ORF2 SR AF IR 17 % F 2 73 702 bp #1705 bp
WA o 705 bp 12 £k ,6 4 702 bp,
ORF2 #E S B & IL R 77 %) /0 B 45 SR £ 9,
ORF2 4t Yy Cap % % 233 aa o{ 234 aa, X
Cap HAM ZBMEHAT A (F 4) JF LM 18
Pk PCV2 #Ekk LA 37 DMRAS K (37/233) , H
18 .53.57.59.68.88.89 .90 121,134 151,
169 185,187,190 . 191,206,210 F1 232 fii i
B 3 Sy v A 58 AR A A, 3 B g8 A Ay A il A L TR
FH B 7K M AR SR SR K M AT S B0 R 3R 5 B
BB PR M & B T ot AE, 20141122AH,
20150430YC, 20141219PZ. 20141023NT,
20150110TZ #1 20150429YC 3% 6 ¥k FF tk 19 %6
87 | 90 i 2 KR Hh J >k 1Y KIS 27484 PLT, 56
233 R N(EHAR) REN KA
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Table 2 The background information of 18 PCV2 strains
AR JFHHEE (bp) FATHLIX I R S
; BATHE, B G 2 R B = 25 A I (PMWS) &
20141210TZ 1768 ZM Egk SR ~
M HES T RE T L S
20141219PZ 1768 5 it 4k £ 4 PMWS SR HE, (B BTN 42 | bk B 285 Hh 3 A8
20141105XZ 1767 R Jii FRREUL VR il R T L FE
20141027HB 1767 IS [ g RIFHGNEE | B
20141108N]J 1767 P AL JIE R B 23 BT R, TR S 235 Jil K IO ) e
20140617Z] 1767 Wit SR 1 2 FE A P PRI, 105 o B
20141023NT 1767 T i i 1 g 7 Hi 8 HIRAFRHIS , MiliK i
20141122AH 1767 TR Jiti i e PMWS FEJp I e, WP 28 -5
20150110TZ 1768 el Jiti HORAEIR , PMWS (6115
20150430YC 1767 I QIR E AT A RS
20150429YC 1766 R i BRI, TR PR XE
20150429Z] 1767 FHYT. i PRI 2R, TS , Z A MR R &R
20150108SQ 1767 Lizpas Jifs ANCHE T, () B A ¢
20150126DT 1767 KA Jiti bk L 2% REREIETE R, R A R
20150420X7 1768 M fii PMWS FEJ% 51
20150326NT 1767 Rt Jis TSRS I 15 PR X
20150403NJ 1767 Mt 1Mi% 20 HikFH#
20150423YX 1767 H¥% M.3% B
FHLLE (%)
3 4 5 6 7 9 10 | 11 12 {13 : 14 15 716 17 : 18 19 : 20 | 1 22 123 :24 |25 26 27 : 28
960:957 ;999:972 :951:999:959:999 972 (960 ;942 :951:971:951 ;960 :952 :967 {960 1 20141219PZ
2 959:958 :97.1:96.0 ;994 :960 962 :986:950:964:959:964:987 i964 :958:986; 2 20141027HB
3 950:949:984:951:963:951:954 :963:943:999:950:999:962:999:956:963: 3 20141023NT
4 949:949:995:949:973:949 :953:063:942:986:950:986:962:086:954:963; 4 201406172)
5 950:948 :98.4 1950 :96.2:950:953:962:943:998:950:998:962:999:956:962: 5 20141108NJ
6 950:948 984 1950 :963:950:953:963:943:998:950:998:963:998:956:963; 6 20141105XZ
7 947 1946 ;956 947 ;979 1947 :950 (974 :938:952:946:952:974:952:945:974; 7 2014121072
8 960:958 :971:960:993 :960 962 :986:950:963:958:963:986:964:957:986: 8 20141122AH
9 % 947 946 :98.1:948 960 :948 1951 :960:941:995:947 :995:959:996:954 960 9 20150429YC
10 : 50 950:949:984:951:963:951:954:963:943:998:950:998:962:999:956:963: 10 2015011072
11 41 :04 137 31137 3718 97.1:959:99.1:959 :96.1;985:950 :964:958 964 {986 965:958 ;985 11 2015010850
—_ 12 144 ;07 i 41 32 :42 4122 986 :948 :960:958 |96.0:986 :960:956 :986: 12 20150126DT
o\o 13 101 :42 152 {53 :52 52 55 959:041:950:969:950:959:951:966:950: 13 20150326NT
:/ 14 129 43 153 53 54 5457 958 :941:948:975:948:957 :940:960 :958 ! 14 201504292)
:’:‘)( 15 150 :29 {16 {05 :17 : 16 | 45 963044 :984:951 :984:963:985:956:963: 15 20150403NT
Hm 16 {01 :41:i51:53:52:52 55 96.0 1942 :951:97.0:951:959:951:967 :96.0 16 20150420XZ
EE 17 142 106 {38 27 139 :38 ;21 963:i988 :963:958:987 17 20150423YX
18 101 :i41:51 53 :52 {5255 951:959:951:967 i96.0; 18 20150430YC
19 {129 :39 ;48 i 48 : 48 : 48 | 2 954:963:954:975:964; 19 AF055392 PCV2a
20 (41 :i14 38 :38:39:38 ;27 AF055394 PCV2b
21 60 :52 :59 : 60 :59 59 65 EU148503 PCV2c
22 :50 37 :01:14:02 02 :49 HM038030 PCV2d
23 :30 142 52 152 :52 52 ;56 GUO49340 PCV2a
24 :50 37 :01:14:02 ;02 :49 HM038030 PCV2d
4111339  39:39:38:26 HQ378160 PCVZb
26 :50 {37 :01:14:01;:02:49 KP867050 PCv2d
34 144 45 48 : 45 4557 AB426905 pov2a
28 : 4114 :38 :38:39:38:27 AF055394 PCV2b
1 2 3 4 5 6 7

Bl1 18 %S EKREEEAZFREIREILE

Fig.1 Nucleotide similarity for complete genomic sequences of 18 PVC2 strains
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FHLE (%)

M 12 13 (14 15 (16 117 18 119 120 | 21 122 23 124 125 26 ! 27
934903993 905 940 993 0.3 905917909 943 898 898 90.0 997 942 997} 1 201406172
936905994 906 942997 905 906 9191900 944 899 :899 900 999 943 999 2 20141023NT
989 926944 927 994 1946 922 927 9321929 994 913915 925 949 996 .949; 3 20141027HB
937 006994 907 943 997 906 907 920,910:946:901:901:902:999 944990} 4 20141105%2
917007943 898 898 899 907 942 997] 5 20141108NJ
930:927:993 913 :915 923 047 994 047, 6 201411224H
932:020:904 913015 925040 906 .040] 7 2014121072
943 937920 883 885 937 907 927 907 8 20141219PZ
9301927993 912913 923 950 994 950} 9 201501085Q
9190001944 899 890 900 997 943 997 : 10 2015011072
96 5 6. 9259221991 906 .907 925,937 993 937 1 2015012607
12 109 :107:78 105:109: 76 : 78 ; 01 942 036927 882 833 936 906 926 906 12 20150326NT
= 13 07 06 .58 06 07 50 58105 9200001942 806 :896 900 996 040 996 13 20150403NT
> 14 107 .105: 76 104107 75 : 76 : 0.0 943 937920 883 885 937 907 927 907 14 2015042052
b 15 (62 61 .06 59 62 07 0678 929 926997 912:913 926 943 999 943 . 15 20150423YX
= 16 06 :01:55 01 0356 55106 9179071943 808 898 890 996 .942 996 16 20150429YC
P 17 109:107 .83 :105.109: 84 ' 83 : 56 953 922879 879950 906920906 17 201504292
18 107 :105: 76 :104 107: 75 76 : 00 937020833 885037 907 927 907 : 18 20150430YC
19 929172 89:92:73 7259 19 AB426905 PCV2a
20 101:101.75 .99 1102 77 : 75 65 20 AF055392 PCV2a
21 59 53 06 .56:59 07 :06 75 21 AF055394 PCV2b
22 118:116 102115 118 102 1102 ; 14.1 22 EU148503 PCV2c
23 118:116 100115118  10.0 100 1139 23 EU148504 PCV2C
24 105:105 80 :104:107 81 80 : 65 | 81 105 80 : 67 105: 65 78 :106: 52 ' 65 24 GUO49340 PCV2a
25 03:01 53:01:03 5553 104,52 03 65105, 04 104 59 03 105 104 25 HMO38030 PCV2d
26 61.59 04 58:61 0604 76 06 59 07 .78 62 7601 59:84 76 26 | HQ378160 PCV2b
27 (03 :01:53 :01:03 5553 10452 03 65105 04 10459 03 1105 104 27 | KPB867050 PCV2d
1.2 3745 6 7T 8 :9 10 1M :12 13 14 15 16 (17 18 119 20 21 .22 23 .24 : 25 26
B 2 18 #% PCV2 H#k ORF2 RiREL R
Fig.2 Similarity of the ORF2 nucleotide sequences for 18 PCV2 strains
HLEE (%)
4 5 6 7 3 9 10 | 11 12 |13 |14 |15 | 16 | 17 | 18 19 (20 [ 21 22 |23 |24 |25 |26 (27 [ 28 [ 29 [ 30 | 31 32
1 872|876 |876|868|983 (944|987 |906 906|919 902|940 (910 (915|910 (897 (872 (868 (872 (872|991 1 201406JS.pro
2 876 (880|880 (872|987 (949|991 |910 910|923 |906 944 (915|919 (915 (902 876 |872 (877|876 (996 | 2 201410NT.pro
3 90.2 [89.7 [90.6 [89.7 |94.4 |996 |949 923|932 932|923 [98.3 |932 [936 919|919 |902 (880 (885 (902 (949 | 3 201412GY pro
4 99.1 /944 |99.6 |98.3 |87.6 |90.6 |88.0 |94.0 |93.6 |94.0 [94.0 [91.0 |93.6 |94.0 [936 |94.0 | 949 (838 (842 (99.1 (880 | 4 201412PZ pro
5 98.7 |94.0 (99.1 (979 (872 (902 (876 [93.6 (932 [93.6 [93.6 (906 |932 |93.6 |932 |936 |944 |842 |846 |987 |876| 5 201412WY pro
6 90.2 |89.7 |90.6 [89.7 (944 (996 (949 (923 (932 (932|923 (983|932 936|919 919|902 880 |885|902|949| 6 20141027HB.pro
7 90.2 |89.7 [90.6 [89.7 [94.4 |996 |949 923|932 (932 923 [98.3 |932 936 919|919 |902 880 (885 (902 (949 | 7 20141108NJ.pro
8 876 (880|880 |872[991 (949|996 910915923 |906 944 (915 (919 (915 (902 (876|872 (877 [876(991| 8 20141122AH.pro
9 L) 1 90.2 |89.7 906 [89.7 (944 (996 (949 (923 (932 (932 (923 (983|932 |936|919 919|902 880 |885|902|949| 9 20150108SQ.pro
10 | 09 | 04 | 49 |126 (131 | 49 | 49 | 00 880|880 872|991 (949|996 |910 |915|923 (906 (944 (915 (919 (915 (902 [876 |872 |87.7 876|991 | 10 20150110TZ pro
11 |72 [ 67|17 |[101]106]| 17 | 1.7 | 67 . 90.2 [89.3 [92.7 |97.9 |932 910|919 923|923 |98.3 |92.3 |93.6 915|927 |90.6 |87.2 |87.6 |89.7 932 | 11 20150126DT.pro
12 |136 (131101 | 04 | 09 [10.1 101131101 |131 932 (936 (932|936 |944 |833 838|987 (876 | 12 20150326NT_pro
13 [131[126 |106| 53 | 58 |106 |106 | 126 | 106 | 126 | 10.1 936 (940 (940 (944 ([99.1 (838 (842 (940 (880 13 20150403JS pro
—_ 14 [131|126| 96 |00 |04 | 96 | 96 |126| 96 |126 | 101 936 (94.0 (936 (94.0 (949 (838 [84.2 (991 (880 | 14 20150420XZ pro
a\g 15 [142|136|106| 13 | 1.7 |106 |106 | 136|106 | 136 | 111 927 (932|927 (932 (940 829 (833|979 (872 15 20150423YR. pro
:/ 16 | 09 | 04 | 49 (127 (13249 |49 |00 |49 | 00 | 68 91.0 [91591.0 |897 (872 (868 (872 (872|987 | 16 20150429YC pro
,\+ 17 |53 |49 | 00 | 96 |10.1| 00 |00 | 49 |00 | 49 |17 932 (936 (919 (919 (902 [88.0 885 (902 (949 | 17 20150429Z).pro
ﬁ 18 | 09 | 04 | 49 [126|131| 49 |49 | 00 | 49 | 00 | 67 915 (919 (915 (902 (876 [872 |87.7 (876 (991 18 20150430YC.pro
.EE 19 |96 |91 |77 |58 |63 |77 |77 |91 |77 |91 |82 96.6 |97.0 (962 (96.6 [94.4 [850 |855 (936 ([91.0 | 19 AB0723012a-2e
20 (96 (91 (67 |63 |67 |67 |67 87 67|87 |82 96.2 [94.4 [94.0 |94.4 |94.0 | 846 |85.0 (932|910 | 20 AB072302 2a JPI
21 |82 |77 |67 |58 (63|67 |67 |77 ([67 |77 |77 970|974 |98.3 |957 |944 |855 859|936 |923 | 21 AB426905PCV2z
22 |101 |96 |77 |58 |63 |77 [77 (96 [77 (96 |77 974|974 962|974 |940 |850 |855 936 |906 | 22 AF055392PCV2a
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Fig.3 Similarity of the deduced amino sequence of ORF2 for 18 PCV2 strains

2.3.4 18 % PCV2 &4k 8y 2 ittt o 4r A 7R 18 DEEMRALEE 5 ¥k PCV2a(2014 4F 1 ¥k,2015
MEGA 6.0 54 HT80F K5 18 4~ PCV2 FEkk ORF2 4 4 Bk) 7 ¥k PCV2b (2014 4 4 £k ,2015 4 3 £k ) .6
J¥515 GenBank [ %MS %80k ORF2 HEATELXT  #k PCV2d(2014 4 3 #£,2015 4 3 #k) , A PCV2c
HLHI R (K 5) . REHMPTEs R m, Hp2KIF R 1766 bp 1Y 20150429YC &



RS VLA KR M X G R R 7 11 78 ( PCV2) S FIRA T F A 395

Majority MTYPRRRYRRRRHRPRSHL GQI L RRRPWLVHPRHRY RWRRKNGI FNTRL SRTFGYTVKATTVRTPSWAVDMMRF NI NDF L.
10 20 30 40 50 60 70 80

201406JS.pro , E , , , , , , |
20141027HB.pro . . . . . . . . N
201410NT.pro . E. . . . . . . [ T
20141108NJ.pro . . . . . . . . N
20141122AH.pro . E. . . . . . . [ T
201412GY.pro . . . . . . . . N
201412PZ pro

201412WY.pro
20150108SQ.pro
20150110TZ.pro
20150126DT.pro
20150326NT.pro
20150403JS.pro
20150420XZ.pro
20150423YR pro
20150429YC.pro
20150429Z..pro
20150430YC.pro

ABO72301 2a-2e.pro
ABO072302 2a JPN.pro
ABA426905PCV2a.pro
AF055392PCV2a.pro
AF055394 PCV2b.pro
AF381177 2a-2e CHN.pro
AF465211 2a-2¢ TWN.pro
AY180397 2a-2b TWN.pro
AY325495 2a-2¢.pr0
AY424402 2a-2d ASTRIA pro
EU148503 PCV2c DNMRK.pro
EU148504 PCV2c DNMRK.pro
HB0602PCV2e.pro
HM038030 PCV2d.pro

ARRRRAR

Majority

20 100 110 120 130 140 150 160

201406JS.pro
20141027HB.pro
201410NT.pro
20141108NJ.pro
20141122AH.pro
201412GY.pro

201412PZ pro

201412WY pro
20150108SQ.pro
20150110TZ.pro
20150126DT.pro
20150326NT.pro
20150403JS.pro
20150420XZ pro
20150423YR pro
20150429YC pro
201504297 pro
20150430YC pro
AB072301 2a-2e.pro
AB072302 2a JPN_pro
AB426905PCV2a.pro
AF055392PCV2a.pro
AF055394 PCV2b.pro
AF381177 2a-2e CHN.pro
AF465211 2a-2e TWN.pro
AY180397 2a-2b TWN.pro
AY325495 2a-2e pro
AY424402 2a-2d ASTRIA pro
EU148503 PCV2c DNMRK pro
EU148504 PCV2c DNMRK pro
HB0602PCV2e.pro
HMO038030 PCV2d.pro

Consensus #1 FTPKPVLD. T. DYFQPNNKRNQLW. . . QT. . NVDHVGLG. AF. NS. . . Q. YN. R. TMYVQFREFNLKDPPL. P. -
Majority FTPKPVLDSTI DYFQPNNKRNQL WL RL QT T GNVDHV GL GT AFENSKY DQDY NI RVTMYVQF REFNLKDPPLNP- -

170 180 190 200 210 220 230
L n L

201406JS.pro
20141027HB.pro
201410NT.pro
20141108NJ.pro
20141122AH.pro
201412GY.pro
201412PZ.pro

201412WY pro
20150108SQ.pro
20150110TZ.pro
20150126DT.pro
20150326NT.pro
20150403JS.pro
20150420XZ.pro
20150423YR.pro
20150429YC pro
20150429Z) pro
20150430YC pro
AB072301 2a-2e.pro
AB072302 2a JPN.pro
AB426905PCV2a.pro
AF055392PCV2a.pro
AF055394 PCV2b.pro
AF381177 2a-2e CHN.pro
AF465211 2a-2e TWN.pro
AY180397 2a-2b TWN.pro
AY325495 2a-2e.pro
AY424402 2a-2d ASTRIA pro
EU148503 PCV2c DNMRK pro
EU148504 PCV2c DNMRK pro
HB0602PCV2e.pro
HMO038030 PCV2d.pro

El 4 18 ¥k PCV2 Htk Cap EASEBF I SHMESH
Fig.4 Polymorphism of the Cap protein amino sequence for 18 PCV2 strains
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