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2015 412, N 21 R O EEIK 530 S BRI L 721035 % 25 B35 0 Hii & & \ZIRM LT 163 Mifk & L, PCRIZ &
DR —aw A VA2 (PCV2) O EIT-72. TOMR, 7RLGHE 10 MENPCV2 L o7, PCV2 Y%
72 ORF2 #3% (702 7212 705bp) OEIEEFIANTIC L Y 7B OMRITFER SN, 4 RITEE T PCV2a (%
NI 3 sk, JEBIE 1SR 12, 3SHITEE TR PCV2d GHEAREL 1 ESHsk, TR 2 Bk oy
N7z, F72, PCV2d ® 3 #kid 2008 SEICENTHRIBS Nk L IER A D, 2012 SF IR THIE S 25 RETI AT85 »
EENDEmMPCV2HRERUZ T A% —I2B/ L7, ENICBWTESZ: PCV2IZEEE & I8 L TV A REMEDSE £
bz, —F—7—F @5, K Ky—av 4L x2,

J&K+H — 27 £ )V X (porcine circovirus : PCV) 1%,
H—a A NARH—a A NV ABICET AL RO —
TERRBELLVWINIS A VA THY), 5 1.77kb OEIR—
REBDNA %7 /2 &3 AH. PCVIE, PCV1 & PCV2IZ
Kpl g [1], PCVLid —# A IEw EME T dH 5 27,
PCV2 @ & 41, B 7L % Ik % 1 %8 B A BE i B
(PMWS) RUistrE, WKEZE REEMERR: (PDNS), it
BIROMN R0 E 3 FSEREREFISREIL, oh
SIERY — a4 )V ARG#EER (PCVAD) &#Frsh
% [2,6]. PCVAD ®3A 1%, 1990 /G & 0 7R
HOEREEICRA R RFERgEY 5 2 Twb [2]. O
RENTIX, 1980 FE %P & U il PCV2 Huikp
DEPHERINTBY, 1996 F121E PMWS D KA 4
HTHE S h7: [3].

PCV2 @ 7 7 A 121X # ¥ ® ORF (open reading
frame) PSFEL TH Y, ORF1 (945bp) (i ##IC
Mbb2o0% 87 &5 [4], ORF2 (702 % 721
705bp) 1A TV K F U a— FENTwW5BH[5].
PCV2 O#ET-EUZ DV Tid v 72355 D 5 A%, ORF2
D5 T FHAIENTI & 0 IEALELH o B p<0.035 % [F]
— D@ E LT, BAEZF TITPCV2a, PCV2b,
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PCV2c, PCV2d . OF PCV2e I TR ASHE S h T
w3 [6-8].

1990 4EfX 12 PCVAD @K X b Bt & v 7z PCV2 Dk
ZFRUE PCV2a 2T L A L TH - 7275, HHRWICIE
2005 4EEH & O, HAREPITIX 2008 £ A5, PCV2b
HHBLUEES L o 72 WiATHRAT PCV2a % 5 PCV2b
1218 & b % DI T PCVAD DA D555 &
o Twolz [9]. 2008 4E14:12 PCV2 7 7 F » Hifdl
ARG SN2Z LT, ENDET 7 F U ERL-BET
PCV2 7 £ )V 2 O IZi% A L, PCVAD O 54k 13
PCV2 7 7 F ¥ KRR R0l & b ik U7 BB ICBR S
N5 LI kot

2012412, dL KR TIZPCV2 T 7 F ¥ M B T
PCVAD J8EARE E 72 o 72, Z OB S hzkkig,
ENETT VT TOARERIN TV BATRTH - 72
PCV2d B LTH Y, ORF2OA by 73 F DRI
CTTDifAIZ X 1, 702bp A% 705bp & 7 - 72 mPCV2
CIFEN DA VA TH o7 [10]. WP FEBRTIIEE
FRNZ X BIEEMEO MR S ITEWIEFER SN TV R WS
[11], dekTHiH S 72O mPCV2id, Mo ifzFR
LI L CZoM oM S 2R ShTws [12].
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WA, WEZIE LD E LTER, 79 Vv SRS
Z ORRITE W PCV2d 25 #7% PCV2 & L THERR I LT
w5 [10,12,13]. FH S, EHNIZB W T 2008~
2015 FF DO RICEE QL TIK R O %% B L2 KIC B 1T
% PCV2 B OHERIT DO WT PCR % VTl 2
%, 2010~2013 £ T PCV2 &S A L T 7z
A, 2014 4E X 1) 572720 PCV2 OO BEHIATA &
N7z X512, PCV2 77 F v HHELOBREKIZE W
THEMW R IME R PCV2 DE= 5 ) ¥ 7 HiA T PCV2
TANAED EADPHEREINS (F=F IR LTk
W),

APATIX, 2014 FELLRIZE N T PCV2 O M =28
BMMLCTwbZ EIZiERL, 201542 PCV2 Y 2 F
BHEGO/RBEK L ) PCV2 2HINL T, Rillkkoik
eI &2 4T - 7=

MHROCFTE

M 20154E5~6 HIZ, PCV2 727 F v #Hf %17
Twa 2l B (FHREL1REY fAER1EREY BER
1Ry, T30 5 B2, M)l 11 B2y, IR B 1 2,
REARILT R 1I2BWT, faHE 7 %05 0 BHIK K O 30,
60, 90, 120, 150 H¥sOREFL R T IK 2 E Y, &35 530
R S MG RN L 72, Z L CHRETHIiET 2123
~5 kT oODIMEE 1 7 V—TL L TRMLA-b D%
1 etk & LC, 30 Hif 20 fefk, 60 Hiy 21 #efk, 90 H
fiw 21 Mefk, 120 H i 21 #efk, 150 B 21 #efk, %5 H
K 59 MUK O FEl 163 MMk % v 7z,

DNA #iii & PCR : Bl ¥ v b (QlAamp DNA
Mini Kit, 8% 77 >, ®ip0) =M\, MiERE» 5
DNA Hlii %475 7. PCRI%, PCV2 ® ORF2 %= & {4
WEMIET 5774 ~—HK4 (5'-CCATGCCCTGAA
TTTCCATA-3' £ 5'-GGGCACCAAAATACCACTTC-
3) Z#%7HL, PCR#®# (Emerald Amp PCR Master
Mix, & 71 754 +#, #H), B DNALOul & HwvC,
i & 25ul & L CPCR 4T - 72, UGSk,
94C 3 45 B AR %, 94T 30 %6, 60T 30, 72C 1
530 oA 7 vE 35 EHDRL, &#IC72C 10
SEOMEE L. 7Ha— XX VESIKENICZE Y B
DH A X TH 5K 1,080bp DIFIRHEY OMEFEE L 7=

BEACIIRTE &2 TF R © BHIREY 2 KRR
# (EXO SAP-IT, Affymetrix /USB #, #3() TR
HLTHELEZDL, ¥Y—7 vy v 7i#kd (BigDye
Terminator v3.1 Cycle Sequencing ¥ v I, Applied
Biosystems #l, H ) K Y — 27 x v ¥ — (ABI
PRISM 3130 Genetic Analyzer, Applied Biosystems
W E) EHWT, F4L 2 by =2 T RBEICED
T $E 7> & ARG & P L7z,

5 5172 ORF2 & #Ig O IEE S 7 — ¥ & FEFE: DNA

#* A THE SN PCV2 DM BT & BIZ TR

MY #fz ORF2
(20154F) A ¥EIEEK

ML R P %

iz B SM(C288-6 5H
Wz K SMC289-4 5/
Wz G SMC297-10 6 A a 702
E B U SMC295-5 51
T 3 7z SMC294-4 5H
T %V SMC296-21  5H d 705
% % P SMC251-1 6 /]

T—= I N= BRI N TS PCV2 DR T a~e
DRI 7 66 bk (EINHILKR 15 k%2 &) [7, 9-12]
@ ORF2 ity 57— % # 212 LT, MEGA version6.0
7 b & T ClustalW 3 & BEKS &5 (2000 7' — b
AT v T) ALY 5T RRIENT 24T o 7z

B b

A7z 163 Mefk 10 Hifkas, PCRIZ X ) PCV2
Bt Tdh - 72, WNEIE 30 H#eAS 1 Bk, 60 HilsAs 4
K, 90 Hifh7s 1 #efk, 120 Hihas 2 Befk, 150 Hifhiads 2
BAKTH > 72, KA 513 PCV2 B PE MR 13 i
RBENL o7z, INSOBMERAE, 728 (&)
UL 3R, IRV TR, WAL 1R, TR 2 Y
NODMRTH o7z, T b 10 Mk ORF2 4 i3
(702 721X 705bp) DI FEH 2 RE LI2E T H, 7
BEIPLBOBORL DL THROBHIERIE S
(#).

KIS, ZOHIHE LN 7 ORGSR & B2
HEN TV 5B PCV2 ORFITEHIZOWT, 5T RkH
MEAT-/2ETH, X7 VEFF FEFLXL (X), K
CHEET I BRI LXLOWThoRHEEIZB VT
b, 4tk AN 3 BEHE, ILBR 1 BIGHE) &
HEAR TR PCV2a, 30k (HHRELREHE TIEER2
BEimk) Z@EFRPCV2ICR S n7 F 7,
PCV2a @ 4 #1Z PCV2aNT 12D 27 5 A ¥ —%IBH L
ThY Moz I 2% —a-1), 2001 ~2009 4EIZEHNT
Wi 3N PCV2akk [9] LIRS N 2561,
PCV2d I2RIB S 7z 3Kk, 2012 4E1CdEkTHG S h
72mPCV2 (7 7t v ¥ a %5 JX535296) LIH L2 5
25— (WD r 5 A% —d-1) IZX5Eh, 2008 412
ENTHRIBENZk (727 Xy ¥ a vFs AB462384)
IR TWn .

% 5

Ll PCV2 BAZ T AT BT, 2008 4F LTI B
PAZFRD SN TW2 PCV2a &, 2012 4E DI g 121
I C 3 5 PCV2d @ 2 DO O TR S iz,
W lE), [ENTPCVAD O 8 EH K L 72 2008~
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o1 EF524532

—IPCV2e
AF264043 —
AF381176
NC005148
AY256456
OAB512125
47— AY322004
75,OAB072303
OAB462388
62 @SMC295-5 U
73 s PV iy G PEE T R
" 75 @SMC297-10 G
AB361570
2 5ygARe
OAB361583
OAB361568
AB361574
AF055392
DQ104423
8 DQ397521 PCV2a
OAB361572
95
AY256459
AF364094
AY180396
AY146993
OAB426905
421 AY146991
——_AFLITI53
% AF109398
62 OAB462386
32 97 OAB512131 _
64— @SMC251-1 P =
29-HM038031
811535206 +-mPCV2 2012 ALKk _
HMO038017 75 248—d-1
50 Il 1X519293
99 @SMC296-21 V
52— @SMC294-4 Z
74 KJ187306
“ AY556473
4‘99 — AY682994
77— OAB462384 2008 % B A%k pcvad
AY181946
AY484410
18 JX512856
JX512855
23 —— JF827599
52 81— FJ644927
AY556477
53 AY713470
o7 JX099786
1004 DQ151643 ]
68, OAB512140 =
21| 'OAB361575
AYS47748
342 AY556475
DQ141322 PCV2b
40 1L AY484409
18 HQ713495
891 GU799576
OAB462387
AF055394 ]
— EU148503
100— EU148504 ] PCv2e

PCV2-ORF2 #i®D X 7 L 4 F FEFNZEES < ClustalW 12 & 2 ITBERE i 2 F W 72501 Robess

EBE DNA 77— ¥ R— R IZHFHFINTWE PCV2 AT 7y ¥ a Y F5TRLL.

AR THONZ THROBITNIZ@ TR L 72 (Rl B Fdy : SMC288-6B, #iZs/IIIL G f&¥;
SMC297-10G, #hZ)II R K B %5 1 SMC289-4K, Ji k5 U3 U 235 : SMC295-5U, A& UE P Y ¢

SMC251-1P, T-3EWL V 235 1 SMC296-21V, T-HEUW Z [ 1 SMC294-47).
O13 2001~ 2009 FICEN TR SN TH B 2 & 2R T.

77ty va S IX535296 1, 2012 AEICdL kTR S mPCV2 ME, TRy v a v FE

AB462384 i%, 2008 ‘EIZEINTHIN S iz PCV2d Bk 7R T
RN L72HFEIET— P A P Ty TEEZRT.
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2010 4F BB L BIZ TR TH - 72 PCV2b 1T F 572 ¢
BN T,

SR E Y, SR Sz PCV2d @ 3 1%
WD 2008 E I HARTHER S 7z PCV2d #k &1
20, 20124F ALKk TR S 72 mPCV2 Bk & 6] U
7T A = L7z, S & 7z PCV2a @ 4 Bk
2B W Td, 2000~2009FICE N THE SN
PCV2atk L IR &Nz, SALDZ ERS, FEHHNIZ
B PCV2 IXIFH OB L & ITEEL T 51 HE
W% z2 bhi-.

mPCV2 #2%e S 7z db ko 23Tk, PCVAD @
SH R BN H ST A 25(10], S oFFAE TH
SNz PCV2d DRI T RTRBEIKHETH Y, Zhb
DORDHH S 72 235 C, PCVAD 3380 Sz o 7z,

48 PCV2d OEARI S 7= E R 1 2 L T35
2EBIIBWTRRIIMRASINT, BREHEEhEh
80km Ll EEEN Tz, X o TPCV2d DMAIK, A, 6,
R &R A L CHE R 2R3 L 72T &
Abhie. —F, FRGOEREEMKITVTRS ST
LMAINTEY, BAKL PCV2d HEORAIZHES L
A REMEIZR S TWwa [14). %3, PCV2a DD
MENZARBIBIBNTYH, BRIGMOMEIZRED bk
o7z,

ARFATIE, 2012 FF 2Lk THRI & 7z mPCV2 B
LRITZ 525 =12/ T 5 PCV2d DA EPIC IS
LI EEMODTHLNIZL 5% PCV2OEET
FM BB OWTHEYT 2L ENH L LEZ S,

HUE, AR TR PCV2d OHRDMEIFEZ I & 202§ 5 72
B, WIITERIL 72 MM % fl v ¢ PCV2 O {RT
B2 ERmLTW5E. 72, PCV2U Y F ¥z L7z
W 2rbod, ROHEOKN, S PCV2 i S
T2l UoFUEMEBEETHOME DAL T
W<

51 A X ®
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Genotypes of Porcine Circovirus 2 Detected from Healthy Pigs in Japan, 2015

Fumiko KOIKE"?", Satoshi MURATA?, Munetaka OI?
and Masaru MURAKAMI"

1) Azabu University School of Veterinary Medicine, 1-17-71 Fuchinobe, Chuo-ku, Sagamihara-
shi, 252-5201, Japan
2) SMC Co., Ltd., 1816 Kamifurusawa, Atugi-shi, 243-0215, Japan

SUMMARY

We evaluated the incidence of porcine circovirus type 2 (PCV2) by conventional PCR in 163 serum samples
which were pooled at each stage of 530 healthy pigs from 21 farms in Japan in 2015. Subsequent sequence anal-
ysis of the open reading frame 2 region of the PCV2 DNA (702 or 705 bp) from the PCR products showed that
seven different PCV2 strains were present. Four PCV2 strains (from three farms in Kanagawa Prefecture and
one in Hiroshima Prefecture) belonged to genotype PCV2a, while three (from one farm in Aomori Prefecture
and two in Chiba Prefecture) belonged to the PCV2d group. Moreover, the PCV2d strains were closely related
to the mPCV2 strain described as a rapidly proliferating strain in the U.S. in 2012, but not to the Japanese
strains reported among PCV2d in 2008. In conclusion, it is probable that the dominance of PCV2 strains
change with the progression of time in Japan. —— Key words : Genotyping, pigs, porcine circovirus type 2.
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