B W

2009~2016 FFIWCE A DK 2 5 i 37z
B —av 4 )V A2HDEMLETFEOEA

ANt MHE Y K ? Ml B

1) FiAi K E2ER ”ﬁ[s (T 252-5201  AHAIE T gL X i Er30 1-17-71)
2) TR -IA-Y—@ (F243-0215 JEAT LR 1816)

(2018 4F 3 H 11 H=Ad - 2019 4F 4 H 16 H52H)

Ry —a LA 28 (PCV2) &, BH—a 7 4V ABEEH (PCVAD) L LTS FEERBEMOREKNE % 5.
PCV2 O#EETH di1Z 225D 7V —7 PCV2d-1 & PCV2d-2 (247 5, mPCV2 2583 % PCV2d-2 1%, Mo (s
T RN AR T OWEFHRE K &K 5 07 A4 Vv APE A, WRIICES R BIZTRER)OOH L. FHHED
1, 2015 4EICERIL L 7B 2 R ol iE & ) mPCV2 LW U 7 )V — 7 CTH % PCV2d-2 (RiF OFH S O Tk
PCV2d-1 1Y) BT 2% 3MERL, 3Tl L. 22T, EMIZBIT S PCV2d-2 ORI % AT
5728, 2009~2016 4R, TIEE, HiARE, M4, R, BEREO 19 ZBGEx5E LT, @ERKD)
SR - RAF L2 1iE %2 T, PCV2 #MiHi 9 % PCRIETHRS & <‘: %) 12, Wi £V A D3R IEBCHRENT 2> & BAZE
THRIZHL, SFEETRORBHEE SN2 E Az, ZORE, PCV2d-2 547 { &b 2012 £ ICIZEPIC
FAELTWZ DRI, ZNUBREMNICIEN > Twb 2 eMNfiEshsz. 2512, 2016 4121, IhEFTEW
THE XN TV W PCV2e WO THRIE L7z, PCV2d-2 K OF PCV2e ORI M OEEFHRIOZEENE, 7274
TOWELIFIF-HLTBY, SBROBRARKEZZLHAMLREMTHL LE R b
—F—J— FEEFHR, EHF—av 4Lz 28 PCV2d-2, PCV2e.
———————————————————————————————————————————————————————————————————————————————— HERLEE 72, 481~486 (2019)

HBEBIZBWT, B —av 4 VR 28 (porcine (mPCV2) LIFZNh 5 PCV2dIZET A2 BIEFHMTH o
circovirus type2 : PCV2) 2 X B &%, 8T 4 72 [8]. mPCV2 1, fio#ERFRE LT, KD
A SRS, K —a3 7 40 2B ER REMEIGEWIZ R WS, FOBEE)) L OV TEGeth i B
(PCVAD) [1] & LT, BELERDO—D2LRo>T\n5b. W04 VAP DH D2 EWGHhoTwD [9].

PCV21i%, BHIZ2O® open reading frame (LIF, Z LT, PCV2dixPCV2d-1 & PCV2d-2D 200D 7 )V —
ORF), ORF1 & ORF2 75 ik % Bk — A48 DNA w7 A FIZHTSh mPCV2ER L7V —FICET 5
VAT, ORF1IZ7 A VADOHEBIZEbALL T H— PCV2d-2 75, T THPCV2b I o THRRIC
Y¥Ea2—F, ORFR2IEZH 7Y Ry v "o % a—FL, BB HNERY)DODH S [9-11].

ORF2 OB DL Y, PCV2 I3BIifEa~e D FEHDG [12] 1, 2015 FFITERILL 72/ 5 2 Ko i
S5ODMET RN EN TS [2-4]. %7205 PCR T L7z PCV2I2BWT, 0 FREEHM

2007 4EtH, B H 2 PCV2b 12 X % PCVAD @ /L 28 WZmPCV2 L L7 V—7TH D PCV2-2 28T Sk
HRGIZHE SR TwWd, PCVazfili & L7z PEPNICHEET LI 2O THRE L. &B, 2ol
PCV2 727 F Y ORFICLY, TOHROFERITMD L #Ti¥, mPCV2IZJE T A#k% PCV2d-1 LR L Tz
7z [5, 6]. 7%, PCV2d 75 PCV2d-1 & PCV2d-2 123 Hhh 5 Z &

LA L, 20124E12dbk o PCV2 7 7 F v LY HHIE L, mPCV2IZPCV2d-2 128 $ A2 & ilhol

PCVAD %3 # i & v [7], € @ )5 K X mutant PCV2 ZEnS [9], AWLTH PCV2d-2 1ZEH L 7=

TOEMTATA © ANWAR T OFAT KBRS 50 5 A )
T 252-5201 AHRLE Hr g X BP0 1-17-71 @ 042-754-7111 FAX 042-769-1624
E-mail : h-koike@azabu-u.ac.jp
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ZFZ T, AFATIZEEIZH D, 2009~2016 412
N ORERE R K2 SHRIM LR L T ziijif 2 65 & L
T, PCV2 O (=T R Mt M s & FRHE 22 L 2 X7z

MHRRVFE

T FUHMBEERERELTWAEN 19 B2 AR
1, TR 6, iR 1, M9, IREE 1, REARIE 1)
(3R) 1ZBWT, 30, 60, 90, 120 K& U150 H fis > fd ke
ZIEE RN R 5, 2009~ 2016 £ D KAEDFK & Fk
@ 2 MR L TGS HER 1T - 72, RIS EC
i, ChooimiFEzE -80C 7 ) —F—ICR_FE L7 #
LI, &Ry CHEEORIKIS & ICEE I
HrRMLb0% LRRE LT, 511,120 k% v
2. EINTOOEE, B35 CoRREITYETH (porcine
epidemic diarrhea, LT [PED)J) 342 LI
X DB DR VEED B o 72h, HAES Y 10 Ml
P& v,

BE# [12] 2fE> T DNA I, PCV2 @ ORF2 %
3% PCR 247\, MR Y O35 SLBLH] % f#HT L C,
PCV2#EIn T M2 R L7z, 72, 20154ED 7 — 71213,
2015 EFEOFATH L22BEH [12] o 10 Hifk 7 ¥k
PCV2 & & & T L 72.

157 &

PCV2 ORF2 MIEEFCIIRE R U FREBIMEN (X
1) @ FA L7z 1,120 Befkeb 69 Btk (6.2%) A5 PCV2 D
ORF2 #/Mv. % & e I PCR THE & 7 o 72, HEIER
FIRE K O T 2T X 0, BEHR [12] TR X
N7z 7 kR E AP TR S N7z 69 ik % b4, 2009
~2016 4 12 & 7 34 % (Accession No. LC278320~
L.C278353) ® PCV2 ¥R ASHERR S 7z, 69 Bk D it {nT-
B O WML, PCV2a A% 25 #4k 16 #, PCV2b %% 30 #
K120k, PCV2d S 13MAKRSHRTH Y, 512, Th
T CEINTOME A 20> 72 PCV2e 78 1 Mtk 1 #kAshi
Hanz.

PCV2d ® 5#kiE, ¥ XTmPCV2 LA L7 V—7T
»5HPCV2-212/ L7z, ZLTC, FA—0OBRIEEDE
YCHERR S, LC278340 13 T-# R o Y, RERIO N
BY, RO PRGTHRES N £, THEROV
B O W B AE Tl ) MR S vz,

2016 SE ORI, EHNTHIO THER X172 PCV2e i,
20134E 27 A Y o TR S 7Bk (KT867794) &
100% OMFEMEZE A LTz,

79 F L EBETOPCV2 B FEOFREHES
PCV2 Bz T2 E Nz 69 kD H &, PCV2 T~
F VR IR O H A RHE 39 Mtk (PCV2 By MMtk o Ik
D 56.5%) THorz. FBIZFROEAIZ, PCV2a 2t
33.3%, PCV2b 7% 23.1%, PCV2d-2 7% 41.0%,

HER&RE 72 481~486 (2019)

PCV2e 282.6% T& - 7z. PCV2d-2 L U PCV2e IZ)&
T AL, TRTPCV2 7 7 F VKO H kAR 2
LOMMTH o7 (K).

21ZR L7z X HICPCV2d-2iF, 2012 4F 12kt &
NCTUBEA0~T70% DEEGTI Y A5 ¥ MRt E .

EAROEMIKICE T 2 BEFROBEIRR « £ITRL
72X 912, 2009~2012 4F 125 e, PAMH# T PCV2a
MO PCV2b 2 SN TW7z28, T-3EROV B & Al
HNW oS EYO 2 BYC, 20124 LY PCV2d-2 28
Heth S s, 2015 4FEICIEHREO P EY;, HikEo
AA BEY, 2016 FFICITREARIL O N BT PCV2d-2
P SNz, F72, PCV2e A% 2016 F 1o
CC ¥ X h i sz,

Z =

AEFFEIC L D, mPCV2 & 45T RAAMWICH L7V —
7 TdHHPCV2A-2 I/ 2 FkDS, 2012 4E 1 BRI CHfe
NIz 2015 SFITIZBR 2 T4 <L, 2016 4RI
IZH &, JRHPHICEG L T A 2 Ebh ol 72,
2015 4E127 A ) A THIEDH o 72 PCV2e 25, 2016 4F
WCENOIRICH B L TWE I 2D THEREL7-.

7 A Y AIZBIF S Opriessnig & [9] #2011 £ 5
DI BRI O TEH K D Bl ALK 598 Mtk 0 AT HG T,
PCV2d-2 3 ZHE L oA & MBI 0 20124 X 1
PCV2e & 2015 4F & ) Bl S lfid, ARICBIT 5 H
HHSOHRAL T A SO PCV2d-2 KU PCV2e DR H
PHIGIRE & Z 0B O BB &IZIZIZ R LTk L
T, F—OMPEBORETHBEIN 2 &5, V4
VA D B O AR O RN & WE L7z,

PCV2 3G E VI TGS 21372, Kb ~odkld &
LI EFMSNT WS (13, 14]. EAANL T AU X
D EMMIC BRI IE X 72 3RS A ST w578,
PCV2d-2 B U° PCV2e 25H Ik 7z 9 BT, st
MPOEERRLBHEBALTBSY, FEKR0EATT
bIBL TRV LD, BRPEFREHET LI EI1FT
X haholz.

WAHIB VT, PCV2 #a T2 Ml S EEH O
Ao T filf & EERINICE- 2722 25, PCV2 DIEYREDK
MLz E oy [15] d 5. FARHFA~D PCV2 DR
AIAEFHEL TORWDS, §XTOERECEERZ
LA LfR s PCV2 U 7 F ¥ H3H o IR H
ENTWDLZENS, PCV2 ORI S DR ADTHEN:
bEZOLNS.

PCV2d-2 F721& PCV2e 2t s 72 9 Y09 5 8
MY TlE, PED YA VAORADIERE S Lz (F). —
Ji, PCV2d-2 L OFPCV2e M S e o 7258 ) @
10 =35 Cld, PED 4 )V ADE AT RALI B D &
Nhhol, ENTOPED WA VARADI A2 77
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AY181946
AY484410
AY68299
AB46238
KJ187306
@®LC278351(2)
JX519293
@LC278334 (3)
OLC278344 (3)
OLC278338 (3)
JIX535296 <2012 FEF A UAHT
HMO038017 -~
OLC278340 (5) it & L7 mPCV2
HMO038031
AY035820

99

QQI:

AR ANHE M RIREEFE

AY713470

G <2008 EEATHE
Ehi- PCvad

JL

d-2

AY556477
—‘ E JX512855

JF827599
@LC278328 (1)
@LC278322(1)
AY484409

4
@LC278329 (1)
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@LC278335 (1)
@LC278327 (5)
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AB462386
AB072302
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AB462388
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AF118097
AB361574
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DQ104423
DQ397521
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AB361577
AY256459
AF201310
AF201309
AY180397

AF364094
AY146993
AB426905

AY 146991

— EU148504
99~ EU148503

EF524532* 2016 F£EAN TH&E
/ &hi-PCV2e

0.02

1 PCV20RF2 IR O HEILEHN S SR AL % B 72 50 R

@®LC278353(1)

99
KT867794
99 [ KT867801

91 KT795287

PCvad

PCV2b

PCV2a

PCV2c

PCV2e

HiJERH 57— % N— 2 (GenBank) IZBHINTWAL PCV2HZET 7ty v a v FSTRLA. HEHESHPHE L 34 8

IZoWTIE, B [12] o 7#Hz &8z 0, AR TOREON > @TilL,
RO ER L. JEBHNOBTIET— AT v 7l (90 LLE) 2RL7.

4|, Davies & [18] D5 % ki

. ENTHEFR S 72 LC278353 % & 72 4 ¥k% PCV2e & L 7-.
BT Accession No. EF524532% % Zhai & [17] O30 & PCV2e L i LT 7z,
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100
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(R)HES

2009

(17)

X2 PCVZ2EETHOBMEOHER
7 7 F 2 EREIRD SISz PCV2 #E TR oM

2009 £ IXENTO T 7 F YWGEHI D728, 727 F VIR TOEE 2 RT

AL, 2015407 — 7113 [12] 0 10 ik 7 hofRx &, Mo () NoRTE PCV2 BiiiE RT.

2010
(2)

2011
3)

2012
(5)

27—t LT, ATy 7 oEkuErETFONTE
D [16], TDZEDL YA IVADEND BRI LA
BZENE LT, FREMAHSEW T v 7 2950
L EZ SN

D EOMAEBRELY, O2015FICHEREIST TV
PCV2d-2 1% 2012 £ O BEH T TIZENICE AL T
722k, @QPCV27 7 FUVHEMERIZBWTY, 2012
HEDIRERRBE I PCV2d-2 3fFFEL, EPRICAEE > Tw
722k, @F7220164EICIE PCV2e DSFAEL 722 L B,
Bz ICHERR S 7z,

EPN2 T L COFRERR D EHL, EAKSP
D22, B A FR KOS HRe 8 b 0 PCV2 oAt
LPCV2HEFMOE=Y Y V75, SHbMEEL T
BAREEOWAEZ 1T ) LEID 5.

51 A X ®

[1] Opriessnig T, Meng XJ, Halbur PG : Porcine circovi-
rus type 2 associated disease: update on current ter-
minology, clinical manifestations, pathogenesis, diag-
nosis, and intervention strategies, J Vet Diagn Invest,
19, 591-615 (2007)

Segalés J, Olvera A, Grau-Roma L, Charreyre C,
Nauwynck H, Larsen L, Dupont K, McCullough K,
Ellis J, Krakowka S, Mankertz A, Fredholm M,
Fossum C, Timmusk S, Stockhofe-Zurwieden N,
Beattie V, Armstrong D, Grassland B, Baekbo P,
Allan G : PCV-2 genotype definition and nomencla-
ture, Vet Rec, 162, 867-868 (2008)

Guo LJ, Lu YH, Wei YW, Huang LP, Liu CM : Porcine
circovirus type 2 (PCV2): genetic variation and newly

(2]

[3]

emerging genotypes in China, Virol J, 7, 273 (2010)
Takahagi Y, Toki S, Nishiyama Y, Morimatsu F,
Murakami H : Differential effects of porcine circovi-

(4]

rus type 2 (PCV2) vaccination on PCV2 genotypes at
Japanese pig farms, J Vet Med Sci, 72, 35-41 (2010)

HER&ES

72 481 ~486 (2019)

2013
(7)

[*.] PCV2a
B Pcv2b
Bl rcvad
PCV2e

2014
(2)

2015
(14)

2016
(6)

(4F)

2010 ALK T 27 F VMK T oM R %

[5] Fort M, Sibila M, Allepuz A, Mateu E, Roerink F,
Segalés ] : Procine circovirus type 2 (PCV2) vaccina-
tion of conventional pigs prevents viremia against
PCV2 isolates of different genotypes and geographic
origins, Vaccine, 26, 1063-1071 (2008)

Opriessnig T, Patterson AR, Madson DM, Pal N,
Halbur PG : Comparison of efficacy of commercial

[6]

one dose and two dose PCV2 vaccines using a mixed
PRRSV-PCV2-SIV clinical infection model 2-3-months
post vaccination, Vaccine, 27, 1002-1007 (2009)

Opriessnig T, Xiao CT, Gerber PF, Halbur PG : Emer-
gence of a novel mutant PCV2b variant associated

(7]

with clinical PCVAD in two vaccinated pig farms in
the U.S. concurrently infected with PPV2, Vet Micro-
biol, 163, 177-183 (2013)

Guo L, FuY, Wang Y, LuY, Wei Y, Tang Q, Fan P, Liu J,
Zhang L, Zhang F, Huang L, Liu D, Li S, Wu H, Liu C:
A porcine circovirus type2 (PCV2) mutant with 234

[8]

amino acids in capsid protein showed more virulence
in vivo, compared with classical PCV2a/b atrain,
Plos One, 7, e41463, 1-10 (2012), (online), (https://
journals.plos.org/plosone/article?id=10.1371/
journal.pone.0041463), (accessed 2016-12-23)
Opriessnig T, Xiao CT, Gerber PF, Halbur PG,
Matzinger SR, Meng X]J : Mutant USA strain of por-
cine circovirus type 2 (mPCV2) exhibits similar viru-
lence to the classical PCV2a and PCV2b strains in
caesarean-derived, colostrum-deprived pigs, ] Gen
Virol, 95, 2495-2503 (2014)

Xiao CT, Harmon KM, Halbur PG, Opriessnig T :
PCV2d-2 is the predominant type of PCV2 DNA in pig
samples collected in the U.S. during 2014-2016, Vet
Microbiol, 197, 72-77 (2016)

Salgado RL, Vidigal PM, de Souza LF, Onofre TS,
Gonzaga NF, Eller MR, Bressan GC, Fietto JL,
Almeida MR, Silva Junior A : Identification of an

emergent porcine circovirus-2 in vaccinated pigs

(9]

[10]

[11]

from a Brazilian farm during a postweaning multisys-

—484—



NIRRT d RHREE M
#2009 ~2016 SEICEN DK R TR S 7z PCV2 O a 1R

< 2015 4F
. - 72F >~ PED . . . . . . .
2 1L BRI B A 2009 4F 20104 20114F 20124F 20134 2014 4% 2016 4
1 P Wl & H H — — 2a — — 2d — —
2 SA T4 pLs 4 2a — — — — — — — —
3 X T3 " fliz 2b — — 2a — — — —
2b
4 Vv T35 A H — 2b — 2d — 2d 2d —
2d
5 W T4 H H 2a — — — 2d 2d — — 2d
6 L T3 B H 2b — — — — — — 2d
7 7 T2 H H — — — — — — 2d — —
2a
8 AA AR H H — — — — — — — 2b —
2d
9 Y PBH mM&EI H 13 — — 2a — — — — — —
10 A iz A 4 — — — — 2a — — —
2a
11 K iz A FL3 Wﬁé};"i — 2b 2b 2b — 2a 2a 2b
12 B EEIN Flis 1 2b 2b — — 2a 2a 2a 2a 2a
2a 2a
13 G FHES)| pl A 2b — 2a — 2a — —
2b 2b
14 HA iz A At — 2b — — — — — —
15 EEIN A i — — — 2b 2b — — — —
16 S iz H At 2b — — 2d 2d — — — —
17 CC izl H H — — — — — — — — 2e
18 U WHEH LS H Fl3 — — — — — 2a 2a 2a
19 N fER H H — — — — — — — — 2d
%2015 EF I [12] oF—5 %5 H L 7.
— : PCV2 kit
temic wasting syndrome outbreak, Genome [15] Patterson AR, Madson DM, Opriessnig T : Efficacy
Announcements, 2, e00163-00164 (2014), (online), of experimentally produced spray-dried plasma on
(https://mra.asm.org/content/2/2/e00163-14), infectivity of porcine circovirus type2, J] Anim Sci, 88,
(accessed 2016-12-23) 4078-4085 (2010)

(12] /Nfs+, AHE m, KRIFSEHE L B 201512 [16] SasakiY, Alverez J, Sekiguchi S, Sueyoshi M, Otake S,
HARDMEEKD S EN2EF—a 7 4 VR 2 Bl o Perez A : Epidemiological factors associated to
o, HE&RE 70, 650-654 (2017) spread of porcine epidemic diarrhea in Japan, Prev

[13] Madson DM, Ramamoorthy S, Kuster C, Pal N, Meng Vet Med, 123, 161-167 (2016)

XJ, Halbur PG, Opriessnig T : Infective of porcine [17] Zhai SL, Chen SN, Wei ZZ, Zhang JW, Huang L, Lin T,
circovirus type 2 DNA in semen from experimentally- Yue C, Ran DL, Yuan SS, Wei WK, Long JX : Co-exis-
infected boars, Vet Res, 40, 10 (2009) tence of multiple strains of porcine circovirus type 2

[14] Shibata I, Okuda Y, Yazawa S, Ono M, Sasaki T, in the same pig from China, Virol J, 8, 517 (2011)
Itagaki M, Nakajima N, Okabe Y, Hidejima I : PCR [18] Davies B, Wang X, Dvorak CM, Marthaler D,
detection of porcine circovirus type 2 DNA in whole Murtaugh MP : Diagnostic phylogenetics reveals a
blood, serum, oropharyngeal swab, nasal swab, and new porcine circovirus 2 cluster, Virus Res, 217, 32-
feces from experimentally infected pigs and field 37 (2016)
cases, ] Vet Med Sci, 65, 405-408 (2003)

—485—— HERZEE 72 481~486 (2019)



N OREREIR A 5 il & 7z PCV2 (=T B3R

Genotypic Change of Porcine Circovirus Type 2 Detected in Healthy Pigs
in Japan from 2009 to 2016

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

1) Azabu University School of Veterinary Medicine, 1-17-71 Fuchinobe, Chuo-ku, Sagamihara-
shi, 2562-5201, Japan
2) SMC Co., Ltd., 1816 Kamifurusawa, Atugi-shi, 243-0215, Japan

SUMMARY

Porcine circovirus type 2 (PCV2) causes a variety of diseases in pigs, collectively known as porcine circovirus-
associated diseases (PCVAD). PCV2d is one of the five genotypes (a to e) and can be divided into two clusters,
PCV2d-1 and PCV2d-2, the latter of which includes a mutant strain of PCV2 (mPCV2) identified in the U.S.
mPCV2 proliferates at a high rate in pigs and is excreted from infected pigs more profusely than other PCV2
genotypes. Consequently, PCV2d-2 has become the predominant cluster worldwide. We previously reported
three new PCV2 strains detected in serum samples from healthy pigs in Japan in 2015. These strains are close-
ly related to mPCV2 and belong to the same PCV2d-2 cluster. To investigate the prevalence of PCV2d-2 strains
in Japan, the incidence of PCV2 in rural areas and genotypic changes over time were evaluated using PCR and
nucleotide sequence analysis of serum samples from healthy pigs collected from 19 different farms in 6 prefec-
tures from 2009 to 2016. The results showed that PCV2d-2 strains have existed in Japan since at least 2012 and
are now the predominant strains distributed among Japanese pig farms. Moreover, the PCV2e strain was
detected for the first time in Japan in 2016. The genotypic change of PCV2d-2 over time and the date the strain
was first detected in Japan were almost identical to those in the U.S. The data could provide useful information
about the spread of PCV2 into Japan. —— Key words : genotype, porcine circovirus type 2, PCV2d-2, PCV2e.
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