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EERFS (PCV ) MRRARIRITIHS  PFostyg
Y5 —: POV2SEAESHAHRE -

PCVI PCV2 PV PCV4
o 29
Year of discovery 1974 1997 2016 2019
Circulation of the most recenl ancestor 1907-1933 1907-1933 1802-2013 Not known
Earliest detection from 1974 1962 1993 Not known
PCV3 archived tissues/cell lines r | |
St Evolutionary rate 115 x 10° 12 x 10 235 % 10%1.22 x 10" or 169 x 10" Not known
(substitutions/site/year)
Genome size (nf) 1758-1760 1766-1769 1999-2001 1770
Rep protein (aa) 312 314 296-297" 296
* Rep' protein (aa) 168 297 Not known Not known
Cap protein (aa) 230-233 233-236 214 228
First isolation in cell culture
2016 Porcine kidney (PK) 15 cell line 1974 1997 Not suecessful Not successful
Swine testicle (ST) cell line Nol known 2007 Not Successful Not successful
Swine kidney (5K) cell line Not known 2009 Not known Not known
Primary porcine kidney cells 2006 2006 2020 Not known
PCV‘I Primary porcine hepatic cells 2006 2006 Not knowa Not known
Infectious clone first reported 2003 2002 2019
First experimental infection
Virus stock used 1986 1998
PCV4 1974 DNA clone used 2002 2002 2019
2019 Distribution (ilobal G!_liml Global China
Previlence Low High High Nol known

Opriessnig T et al. Porcine circoviruses: current status, knowledge gaps and challenges. Virus Res. 2020
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[1] T. Opriessnig et al., Vet. Res. 2010; [2] A.R. Patterson et al. Veterinary Microbiology. 2011; [3] Lopez-Lorenzo, G., et al. Sci Rep 9, 14816 (2019).
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¥ ll: SRS P IREIFE M AR

N , + PCRIGMZER TR : PRMEIHPCV2755 MAEK 1
— 1\ 7 AN, — = wfen ]
o ELISAITIAPHMEREMNEE~: ZEI0B R IBRIEMA El‘lg?‘ﬂ Of& ﬁAuJE
100.00% * ' ‘ | 0.27 4.0% 2.0%
90.00% | ‘ 100.0%
80.00% . . 2.0
L 80.0%
70.00% ', e P N LY 000
60.00% : | Jmmk SN 60.0%
50.00% x e/ Mi 50.0%
40.00% ; o | x 40.0%
30.00% b ol {x| o P
0 LT !,\{_.L 20.0%
20.00% X X H_[ 7L 10.0%
10.00% l 0.0%
0.00% ; X l l l 6wks 8wks 10wks 12-14wks  16-18wks  20wks|{ I
W2 w4 We W8 WI0O WI2 W14 WI6 WIS W20 W201 00 wff: 0~2 wiff: 2~43 =% 43-53 w&: 53~
KIR: 2018.12-2019.8, 140MHE3%& A= Hir B B 760647 LB A 0l 45 FIR: FT2021.5~2021.7, ERFIBIN LB R SEIPCV2RHMEY
B (T Synbiotic ELISARFIE) 19504 MILE ¢ B 2= PCRAT I 45 3R
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PCV MH
h 1.E+13
PCV2£ G4 E&Ef%w (PCV2-SD, PMWS) L2 .
1:E+1D Q—.
- T1.E+09
X BREATE (PDNS) . Bk = - "8 = sev0e
E, 1.E+07 -~ B l—g—m' - e
&= T1.E+06 & 8
s S 1E105 T 2.E+05 3.E+05 bt
PCV2jfi% (PCV2-LD) S i : !
s B 1.E+03 o -
BRI HRER ‘ ev03
PCV2B5#% (PCV2-ED) 1.E+01
1.E+00 = = 7 -
. PDNS mild moderate severe
Tvpe of affection
PCV2#%E[EF (PCV2-RD) 700 P
PCV2T limR %% (PCV2-SD) -

ADWG 3-21 (g/day)

o
8

o] MIGKZIL (PCVADs, TH{PCVDs) : |
> BIREME: EHE. ©H, BEEE. WFIREE
(hw) « EEZE. BENEES. HKXERESIE - i i Eoaaa

> B TEME, SHBERS. ERSATE; M R AuCapcn 3-21
4 15 15 I3 R AR R 5 I PR BUR 48 g 2 R -2
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[1] A. Olvera et al. Journal of Virological Methods. 2004; [2] Lopez-Soria et al. Veterinary Microbiology.2014.
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Veterinary Microbiology 134 (2009) 261-266

Contents lists available at ScienceDirect

Silva et al. Porcine Health Management ~ (2022) 86 ; Contents lists available at ScienceDirect
https://doi.org/10.1186/s40813-022-00249-y PDI’CIne Health Management

Veterinary Microbiology

Veterinary Microbiology

ELSEVIER journal homepage: www.elsevier.com/locate/vetmic

RESEARCH Open Access
Sl s . Cough assoc'ated Wlth the detectlon Gheck for journal homepage: www.elsevier.com/locate/vetmic
. , . 0,:’ of Mycoplasma hyopneumoniae DNA in clinical
Natural transmission and detection of Mycoplasma hyopneumoniae in a s d . | . A llad
. 1t opulation and environmental specimens under controlle
naive g1 - . . " 5 .
oslk conditions An assessment of the duration of Mycoplasma hyopneumoniae infection in
a,b : A : d na Paula S. ilva', riel Y. Storino?, Fran : i rreyra’, Min ng’, Eduar no?, * : . -
By M. Betiaeh=", Rober Vellens Chaoin, Bandallis: Smgers, Maifl Mloron”, Dol Fakiont, Chong Whng'®, Rchel 1 Dericheic’ Sofy | ZAmatran' sl b SRS St an experimentally infected population of pigs
Maria Pieters ™~ Bailey L. Arruda's"®
Maria Pieters, Carlos Pijoan?, Eduardo Fano !, Scott Dee *
Swine Disease Eradication Center, College of Veterinary Medicine, University of Minnesota, 5t Paul, MN 55108, USA
Amival to Amivalto 7 * Eoom é
isolation unit isolation unit £ 9 Rgg;]:’ Diagnostic data for sentinels at the end of each contact period
(0=3) = g
_ (n-2.9) K -+ Room 4 M. hyopneumoniae infection in sentinels
Ewm::::] t:l :::;?:;2::;: 5 S0 T Room 5 Contact period DNA detection® Antibody Lung
mo(c:q)o & with principals (end of detection” lesions®
Confirmation of -go (dpi) contact period)
BTN pere e Sampling; 3 80 -94 15/15%= o/15 6/15
Euthanasia of Deep trachieal cateters, laryngeal °% 200 214 8/15% 0/15 0/15
experimentally swabs, blood., oral fluid samples Euthanasia 3 240-254 0j15° 0/15 0/15
infected gilts (n=2) Y (n=30) S
0 ' ' " <,

S0 3 7 10 14 17 21 24 28 31 35 38 42 45 49 52 56 59

100 -

Q0 A

& 80 -

0O00@0O0 2 200 LS

® & | :

el le® 000000 : £ %

000000 8 150 £ 0.

Rl 000000 I s 2o

Y 000000 5 |
Development of natural seeder g 50 © 94 ' 214 ' 254

Days post infection

\ Room 2 _/
Y ofd

X Fig. 2. Percentage of pnncipals and sentinels infected dunng the chronic
. hase of M. hyopneumoniae infection (nested-PCR from bronchial swabs).
issi 4 2N 2 2 2 7 P
Natural transmission 30 3 710 14 17 21 24 28 31 I 38 42 45 49 52 56 59 Solid column: prnincapal pigs: and patterned column: sentinel pigs.
b Snaninlads Proportion of infected animals at 94, 214 and 254 dpi were statistically
Day posl inoculation different (p-value < 0.05).
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Bronchial cilum

Mhp

Epithelial cel

Capillary wall

Antibody

Red blood cell

Ciliain trachea & bronchi I i3 : o *
SEMXSEPNAE bttt

> FRAEIFFMEIR, BANIERFE
> MAERREMARSSE, FERIE,

| I | % J ’ A Health cilia. | | Bordetella bronchzsepaca - D‘ama‘gec-l_dﬁa R
= Ed- ) iﬁ ‘ﬁ -\_\L ,:Ir attaching to tracheal cilia.
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Research in Veterinary Science 105 (2016) 56-61

JOURNAL OF CLINICAL MICROBIOLOGY, Mar. 1999, p. 620-627 Vol. 37, No. 3
0095-1137/99/504.00+0
Copyright © 1999, American Society for Microbiology. All Rights Reserved.

: . . . =
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VETERINARY

Research in Veterinary Science

Mpycoplasma hyopneumoniae Potentiation of Porcine LN

Reproductive and Respiratory Syndrome ELSEVIER journal homepage: www.elsevier.com/locate/rvsc
Virus-Induced Pneumonia

EILEEN L. THACKER,'* PATRICK G. HALBUR,” RICHARD F. ROSS,'

ROONGROJE THANAWONGNUWECH,>* axp BRAD J. THACKER? The effects of Mycoplasma hyopneumoniae on porcine circovirus type 2 @CmsMa,k
Veterinary Medical Research Institute' and Veterinary Diagnostic and Production Animal Medicine,* College of 1 1 1 1 -
Veterinary Medicine, lowa State University, Ames, lowa 50011, and Department of Veterinary Parhology repllcatlon in vitro PK-15 cells
Faculty of Veterinary Science, Chulalongkorn University, Bangkok, 10330, Thailand® Haiyan Wang abl 7hivin Feng abl vi-i Wu? Yanna Wei 2 Yuan Gan 2 Lizhong Hua 3 Bin Li ® Xiaomin Wang a
Received 12 August 1998/Returned for modification 19 October 1998/Accepted 11 December 1998 Maojun Liu ¢, Qiyan Xiong ¢, Guoqing Shao e
I- - PCV2+Mhp
7 g w PCV2
E 6
-
=
o
L
a
0
- A
—
=]
£
= 0 T T T T T
: s : ' £ 24 36 48 60 72
PRRSIZ 28K 5 Mhyol{ 28 K% 5 W E R R - hours post PCV2 inoculation(h)

BH. 2[RI : 1+1>2 B, TR : 1+1>2
zoetis




Z2Fostera.

B mSEXARIBRIBpEE

MadecHy20 2 I (EKFf “X” AF)

>EYRE: Dbk A5[#HPCV2E

> iRl H

|m]

> NsEiE A E IR

> IEIMEMTE

EWMEERK: PPV. PRRSV. M.hyo. Ecoli%

> RO NBBIINE . PCV2EIAM B A FEFM YmiE e s, NVERF

> &WER: BELBAN, RIENEE, &3

BELY5, SSIEEEAL. AR

> IRl A R, BRI EE S Y WYY, REEERE. IREFSRTIE

REARE

> R{EHE. ERSWAIERE

> BETMPCV2imEILE (BEaBER) , FIRPCV2
mEIAE. Ha3EPCV2RALIERF N mE IAERTIE]; HE
M EHESE,; BRAOPCV2IEREBHERE L IRHE;

> BPE(EPCVADFIPCV2-SDHY &2, BT R %
AT Re e A= ab= Al

v PR RZETER

limli
[T

> IEEEEFEKMERE. S

zoetis



$& 2[RI Bb R RIPAIE % Fostera.

PCV MH

S EniE AFEEMRESF LI

RES 7S

iiii?ﬁﬁ:éﬁéu N 5 S AR PR PR AR (R
HEERIE. ROEE. BE, UBEIEE. R RS, TR
= KA BRI, TIRE. ZUEE. £
%= —
P MESE R o N
B EEHIRE, B4
> Ik fe & i
RS 2 I MR > AP R R B M
FTEE, BECAEAR A B R D 3 B R B R
S RAISHRIER, EEERERDRDT, T
70%-93% > E R R R R R T I IMhp R
> M M. IR EE, R S 5 5 SRR L & R R B

zoetis



=

=

Z2Fostera.

PCV2FIMhpBO B R F T4 25 S48

BEMMZRERESREHENEIIS N

PCV MH

zoetis



InEEF 4 HhE

2013 ETh£EkE
ANPCV2-M. hyo —BE Y

20064 2 TE 4 % Fostera

POV2IEH (Ei&E) Suwvaxyn @
20094 JETL o
A F=Pi=]

QLR MERRE S 20114E 1SS £ 7
6l HMhp R GETE FTRUPCV2IE

Z2Fostera.

PCV MH

f/ 2 Fosterar

PCV MH

Suvaxyn ©

CIRCO+MH aTu

2017 FMsESMES
ERIPCV2-M. hyo —EX Y

| i

= ZHEtleH

I

zoetis



Q

Fostera.

Iﬁ§¥®Fz ﬁﬂﬁ%’ PCV MH

PCV1-28R 5% =z RS nIR ZERPCViS MetaStim {&3]

SRR, PURI SR e EBR T EARE A, ‘EREAAFEIENRT KB
P25 T G2 JE Mk U7 B A e o ) A 2 I HUBEZS HEF T =
B 2 4

zoetis



- 1 EAT ESERBFRPEREHTA PCV MH
HAR -
T "
15 i k] mie Wi EE il 2 T b AR s
1 A | FMIEF* I 2 ml ' / 268 PCV2L 204 —— o st DA, =1 . o
] PHS W el / 2601 PCV2h 2a)2] ExRMMX | EHEREEEFCHIRNIER R = TN 8 PR
i el FMEF" k1| 2 ml / ! 268 Mhp ]
b i | PES k1) 2ml ! ! 2608 Mhp k15| . e
i gt FlMEF" K1 G| Iml { ! (] PLY2a al @%*U 8887 Hfﬁgﬂﬂzﬁ Y §Et$ \ SF'ilﬂ H i%ﬂﬁ
o E ] M FRL T 3 2ml ! / & PLY2a 913
4 ERS O BEE I 2wl ! 64 Mbp 1054 E[E] 36535 S HiME
o} E POV 20 3 2ml i ! & Mhp 104
5 ieh ] FrMEF" k1 i} 2 ml i / 190% Mhp 231 3 a1
SEEL POV2ERUE I 2ml ! / 1953 Mhp 2304 /iE 3000 Hfﬁ Fllh;lzﬁ
o HLE 2 Bh 3 2ml I / 1903 M 2308
o WEE WME S twL S tw fars 65 LEMERN. BIRK. FHEME
e} F ] Mhp B I 1 ml SR I mL 818 FLY2 113
7 i e ] THMEF" A 1 ml. 5 1 mlL B Mk 121 ks
] Ewif] PCV 201 I 1 ml s# I mL BJ% Mhp 12)% 1"—»‘ . 75424 % nﬂ&m
kA i | Fel IR A 2 ml ! ol FCV2HIMER als .
wwE2 R W e o o EE 149 LEMEN. BIEE, FHEHES
e A FriMIEF" k1 2mL i / &5 Mhp 98
i ifla FMEF M 2 ml / / 65 / als ol
4 FLEA i 3 Zml ! / & PCV2ZRIMEp 9 ﬁﬂiﬂ: 48 H iE‘ E
84 HLE 2 PHS 3 2ml / ! & PLY2 a4 .
T o e 40 RT-E, RIS, HME
# i 4 PHS 3 2mL i { 3] / 9=
o ELEE FeMHEF" 3 2 ml ! { a0 9B -Mhp, OS-PCY2 1314 A;ﬁ- kvl | [
ELi 2 FHMEF" 3 1 ml s I mL off #Fa10/ 9l -Mhp, 1OB-PCY2 134 EFI . = 30 Hfﬁ ”B-I’:I:ﬁ
A4 LA 1 Adh k1) 2ml i / oid #1100 9l)-Mhp, 1OB-PCY2 134
# e 2 B 3 L ml 6 I mL of #2107 9 -Mhp, 1OM-PCY2 134 _
A4 L 3 PHS I 2 ml ! / oft #a10/ 9Ei-Mhp, 10B-PCY2 1304 E Eﬁ%ﬁkéﬂa
1w R Bl MHEF™ 3 2ml i / & 1 a8 -MhpBIPRRSY , BR-PCY2 2508 . =] -"Js
PRASGUET A 3 2 ml !
ML POV2IR 3 2ml / 6 Rl 68 -MhpBIPRESY, 8W-PCY2 2508 1o s
th_.fp'.m [_[|'ij 2 ml x i m{ljﬂfﬁﬂﬁﬁﬁl$ﬁ O' 23
PRASGUET A 3 2ml f /
A FLE 2 Adh 3 2ml ! / 6 Fag 6l -MhpRIPRRSY . BM-PCY2 2508 _ -
PRESHLEEE 304 2 mlL i { HER'.'.I/\EE#HFEHE [:tﬁl.l 4.83 %
A ML 3 PHS 3% 2l i i 61 Fag 68 -MhpFIPRRSY . EM-PCY2 2508
A FLE]a PHS k1 i) 2mL I i ! ! _ > - 1 0
11 ELEEE FMIRF" I 2 ml ! / B o BB -Mhp, 9R-PCV2d 12)3 M'y%{?%,liﬂﬂﬂiﬂﬂiﬁttﬁu 0 8 A’
] e T MIEF" Al 1 ml a5k I mL ® G BB -Mhp, 9M-MCv2d 1214
A4 FHLEA 1 AL H I 2 ml ! 815 Fol) 81 -Mhp, 9W-PCV2d 12)% TS 1 - 0
A4 L2 B 3 1 ml 6 I mL 815 Fno 8 -Mhp, S-PCV2d 12)8 ’FJJZ{D?EE% (¥12|S) 1 . 1 6 A’
12 BB FHMEE" 3 2mlL i ! &/ #2107 EF-Mhp, 10M-PCV2EL !
A FLEA 1 Afh 3 2ml / / ER #10M EM-Mhp, 10M-PCVZEL / 8= n
44 e 2 B, 3 1l L3 I mL £ Fa10M M -Mhp, 10M-PCVZE ! *EIE.I W%Bﬁ-ﬁl Eiﬁéﬁi 24 5 g/d
13 e Fe[MEF" 3 1 ml s I mL oi F1 9 -Mhp, 11M-PCVZH /
f

L it 41 B 3 1 mL 6 I mL G #3110 9 -Mhp, 11M-PCV2H — .
B T pm R B T T T P e T L S e g | T T e e e SR éﬁ;ﬂ’fﬂ%i”tﬂiiﬂ 2.8
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Age (weeks): 0 3 (wean) 5 7 9 13 17 21 23 25
Study day: D-21 DO D14 D28 D42 D70 D98 D126 D140 D156 DE™™
D-50 | | | | | | | |
O
. - \ O @ O O @ O O @
BiERAE Mik5EE 56 M B
@ @ @ O @ O O

t @ = Weigh IR E

@ = Serum samples (serology, viremia) Il ;& #F in

Vaccinations:
T1: Fostera® PCV MH (n=300) % [E &7 ®48 @ = Necropsy (M.hyo lung lesions) B (3ZJR{FERHE)
T2: Freshly mixed PCV MH vaccine (n=300) ;2 & 4H @ = Clinical performance evaluation I 5k 3= U144

T3: Control (n=100) XJB&4H .
( ) @ =Primary selection #]i%

@ = Final selection E %

@ = Adverse reaction observation Bl 5z 3£
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(2) PRRSViiAFHIRMESR

7§45 I #EPRRS VN 45 B

5&PRRSVEEBHRNEEEFIIEIRME (%)

GDr18 | NADC VR-
0 30 2332

MLV CH-1R CH-1a

85.9 | 839 | 86.7 87.5 85.9 86.3

GX14-1-1

83.1 85.6 | 82.6 83.1 83.6 84.6
(W7-3)

82.0 | 37.6 | 60.3 60.0 71.0 71.7

776 | 929 | 79.6 80.4

82.6 | 90.0 | 821 82.1

81.7 | 36.3 | 60.0 59.7

W E S VPR SR O LW SR DA S P IE M B U

83.5 | 85.5 86.3

84.1 96.5 96.0

384 | 59.7 59.3

83.5 | 85.5 86.3

945 | 83.1 83.1

38.0 | 60.0 59.7

7REE o & 4 13 A & 17 J& i
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Market weight Market weight
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