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REDUCTI ON OF CONCOM TANT | NFECTIONS I N PI GS BY THE USE
OF PCV2 ANTI GEN SEQUENCE LI STI NG Thi s application
W@ awaste84 a sequence listing in paper format aPCI/ER2008/061566
conmput er readable format, the teachings and content of
whi ch are hereby incorporated;by reference. The
sequences sequence listing is identical with that
i ncorporated in WX06/072065. BACKGROUND OF THE
I NVENTI ON Fi el d of the Invention: The present
invention relates to the field of veterinary nedicine,
in particular to infectious di seases. Mreover, the
present invention relates to a nethod for reducing
concom REDUCHTON O6NSONCOMIT AT BIF BT IRV B dNePK5S
ot her than PCV-2. Background In 1996 a new energi ng
di sease terned " t I hSY Wast i ng
Syndr onre” (PM/\B)%)? %é@d\lﬂjbb'@.ﬁ EN to cases
observed in Canada five years earlier (Clark T.
Pat hol ogy of the Postweaning Miltisystem c WAsting
Syndrone of Pigs. 1996 p. 22-5). Porcine cirocvirus
type 2 (PCV2) was i derSEQUENCIsLIsTINEsenti al causative
agent of this disease syndrome. PMA5S has neanwhil e
ThRegpliense cy@dins A sedqudnvalibiihgaihlpapedoans a0l it bempet kadable format,
t hat produce pigs (Brunborg IM Mldal T, Jonassen CM

the‘itgyévafeilgg%g MRt E‘&fiéltztgo&h@ﬁcargﬁieﬂe%%(i%):ér%@aie%) l&y Rh@fenee.l Phe sequences

s of age are nost commonly affected (Allan G

iJl.y E..P PCVD: D i S . ' and
seqhE it iafrGRY i Mot s BGRBRL S iy W BERA6S 31
2006; Allan GM et ah, Vet M crobiol 2004 Feb 4;98(2):
165-8; Chae C. Vet J 2004 Jul; 168(1 ):4 1-9).
Cinical signs include a marked increase in the
mortality rate, BASKGROUNGhSFAHE BIVENTAPYent of

| yrnphnodes, respiratory signs, and occasionally

Fiepdadf the Invieationdi ce

The present invention relates to the field of veterinary medicine, in particular to infectious
diseases. Moreover, the present invention relates to a method for reducing concomitant

infections in pigs caused by pathogens other than PCV-2.

Background

In 1996 a new emerging disease termed “Postweaning Multisystemic Wasting Syndrome”
(PMWS) was described in reference to cases observed in Canada five years earlier (Clark T.
Pathology of the Postweaning Multisystemic Wasting Syndrome of Pigs. 1996 p. 22-5).
Porcine cirocvirus type 2 (PCV2) was identified as an essential causative agent of this disease
syndrome. PMWS has meanwhile been observed in virtuaily all regions of the world that
produce pigs (Brunborg IM, Moldal T, Jonassen CM. ] Virol Methods 2004 Dec
15;122(2):171-8). Pigs 5 to 15 weeks of age are most commonly affected (Allan G, McNeilly

F. PMWS/PCVD: Diagnosis, Disease and Control: What do we know? 2006 Jul 16-2006 Jul
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and di arrhoea (Chae C. Vet J 2005 May; 169(3): 326- 36:
Segales J. et al. Vet Mcrobiol 2004 Feb 4,

wWO3(02)384- 8) . These clinical signs are not al PCHERIWO&061566
the sane tine in a single PMAE affected pig herd but
it appears that the expressidbn of clinical signs is
indirectly linked to farm specific co-pathogens that

19; mef ﬁln@@tmal kY af. avgtemls!ﬂoiafo@rmh RHUAYE(SY 368D Chae C; Vet J 2004
(Krakowka S. et al , Vet Pathol 2001 Jan;38(1):31-42).
ﬁ%@fvﬁt&ewastmg,

Jul; 1E§t' f?f‘bﬁc’ Cfkica’ si bV G hlagad 'n?a[ilﬁedhg‘l\é?ea§é1%et B
oduct T ve and resplrato rome Virus
ne influenz V|rus orCJne rvovi.r PPV) ,. .
sencRlerbpHMENe DG Aspct iBBEE e SEFUPIY iR gaundice
(APP), Stre tococcus siiis and
and digresee (b eVG@atéOSO‘AaVétw@)ﬁ@@@GJ§¢ga![~‘-'6§( £y alaYepMierpiol 2004
nost conmonly seen in conbination with the disease
Feb £98(dh:05eR). Akesd lénigs aihms tarcomotalll kNSt the tsamattinoninod sinple PMWS
i mmune system has been postul ated to be the pivotal

affec%ﬂgﬂ% }{el@ BONM ?pe%rs @tat dhe expfesidraéelinicdQiznd a8 a&u%(:tly linked to

e the experinental inoculation with

ml«s%/ gthg %SQHAt r&&%ﬂgﬁ& ﬁk%e?'d LY o?%%rgé'gtgﬂﬁt(i(?akowka S.et

stologlic ence

%ﬁ%@}%é&ﬁ?e}[&n‘?ﬁ%ﬂe‘*ﬁe%@ ol PR ong, 198 shown tha

and histological Jesions, a w der spread and a_hi gher
porcipeyeprodyctive Pt ESRirtRNhSAArRe iUt (FERDY, swinediafluenza virus (STV),

findings seemto be predom nantly caused by PCV2 since
porcinafpectovions (RRYY), PRR&VpbilusPRY astinnéctigobaaidns plesndpteimoniae (APP),

conparable clinical signs or lesions (Allan et al., J
StrefftsoepciRatxaind 199plhidha Iiddhre)inbniae (ChacAL.Nan JQWD4 ¢iil; 808(1):41-9) are

Arch Virol 2000; 145(1 1):2421-9; Harns PA, et al., Vet
most%@ﬁﬁ%nl)z%ﬁ imeRnB8htn wEB R UiscibAdaemes, et al ., Vet

Pat hol 2000 May; 37(3) 254-63; Ostanello F, et al., Vet

M crobiol 2005 Jul [|;108(3-4):179-86; Row ra A5 et

al., J Virol 2002 Apr 76(7):3232-9). In addition, a

imlar.inc in.disease severity cou
For tﬁ% Arcbiien 5 RS 60aRIEoF e %ﬁ?&%ﬂ%eag@ﬁwﬁdﬁo be the
gs were inmunostinmulated with key ole I|i
pivoRbasey GRRROWER ndchpVt Baibpbatit Eoad| edrA2)y Xibile les-pyperimentl
(Krakowka S. et alL, Vet Pathol 2001
inoculation with PCV2 alone did only produce clinically asymptomatic infections and a very

=

modest histologic evidence of inflammation the dual infection with PCV2 and PPV or
PRRSV resulted in more severe clinical signs, gross and histological lesions, a wider spread
and a higher PCV2 viral load within affected tissues. These findings seem to be
predominantly caused by PCV2 since infection with PRRSV or PPV alone did not result in
comparable clinical signs or lesions (Allan et al., J Comp Pathol 1999 Jul;121(1):1-11; Allan
GM, et al, Arch Virol 2000;145(11):2421-9; Harms PA, et al, Vet Pathol 2001
Sep;38(5):528-39; Krakowka S, et al., Vet Pathol 2000 May;37(3):254-63; Ostanello F, et al.,
Vet Microbiol 2005 Jul 1;108(3-4):179-86; Rovira A, et al., J Virol 2002 Apr;76(7):3232-9).

In addition, a similar increase in disease severity could also be achieved in the absence of
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Jan; 38(1):31-42). The effects of PCV2 on the pig
i mmune systemare not fully known. It has been
WO epoiswed t hat the main target cells for PCV2 PCT/EP2008/061566
replication are the nonocyte/ macrophage |ineage as
wel | as other antigen preserg@ing cells such as
follicular dendritic cells (Darwich L5et al., Arch

other\éd'-ﬁﬁkecagg ﬁ%t%@sy if 11 éw C%( wiredmbivhtbltim SRRNGth f}%gleelﬁnpet hemocyanin in

suggeste I nfects dividing ce

1ncor{1w%{e &Eg\% aﬁigivapl @H—?@éﬁ%‘%ﬁ @%@g ck ngS aQ qios et OI;athol 2001

ti ssues resulting in extensive Iynphocyte depletlon

Jans 38Rk L, et al ., Arch Virol 2004 May: 149(5): 857-74).
Particularly PMAS affected pigs show histiocytic
infiltration and | ynphocyte depletion of both follicle
centers and parafollicular zones, synptons associ at ed

The #ffdcks IFCVT 65 GirGRg DhmBAY/2ys(<he gl mes fully leiowal It Matbeen reported that
M crobi ol 2004 Feb 4;98(2):151-8; Darwich L,et a

the rﬂ]ﬁ Rar¥Et Qlils %QPﬁchre%I tign a§e5ﬁ1671ﬂ%nocﬁéﬁ§§cr6ﬁlﬁg§ lﬁ@é’g% as well as

sonme to suggest PCV2 i nfection m ght cause

otherlvaa%iﬁireggﬂtg%‘;’éegi S&‘%agasl\i%\?\;k ultaéecfen@llmi céﬁs%ﬁra‘}flchﬁ m’mng'lff Arch Virol
2004, WS RERESTT ) p SF el R oo o ﬁgﬁ‘%m&ewevwglg cll,

are descrlbed |n U S. Patent No. 6,703,023. In

macroBhaso 78 Bply marhewitesn inducigg| apepioginiohihe B cpHe Biah Leari%to the damage
descri bed, conprising a PCVI backbone in which an

of I-yh]phuﬁddg;ands ceqpéimg iofexnpiat hogsimicgte BEMRtion (Rarmschr pt @cesch Virol
a gene of the PCVI backbone. WD99/18214 has provided

20045004 £1a0(SREY2 75}, Pakisladlf NI el i&Bpik khdwh Bistiocytic infiltration and
preparation of a killed PCV2 vaccine. An effective

lymp%rt% ggg’l%ggn ﬁflj%’tﬁ' [ RCGnRRs 85’1‘3%‘115&2902'05%@ éyltﬂgtc%nes associated

suc vacci nés are i1 nten
ed for t r I . :
with ef\%l(:? SEE(IJ Sé)ﬂl %aﬁ]ﬂf' Plng(?(W F 9@({2?.2%1-8, Darwich
|ons on t e i n of co
Liet ft St §i! CUR Y %M“sciuﬂﬁ e e ﬁtle‘gé?‘ﬁSg}%r%‘ggeSt that
Particularly, nothing is reported about the potential
PCVR2ndedtionf mpghy2camse sipusurfdsappressinag énervigudhetagl.. Arch Virol 2004

Acti nobaci | | us
May;149(5):857-74; Krakowka S, et al., Viral Immunol 2002;15(4):567-82).

Approaches to treat PCV2 infections, in particular PMWS, based on a DNA vaccine are
described in U.S, Patent No. 6,703,023, In WO 03/049703 production of a live chimeric
vaccine is described, comprising a PCV1 backbone in which an immunogenic gene of a
pathogenic PCV2 strains replaces a gene of the PCV1 backbone. W095/18214 has provided
several PCV2 strains and procedures for the preparation of a killed PCV2 vaccine. An
effective ORF-2 based subunit vaccine has been reported in WO06/072065. Any of such

vaccines are intended to be used for the vaccination/treatment of swine against PMWS.
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pl eur opneunoni as, Haenophilus parasuis, Mcopl asnma
hyorhi nis, Pasteurella nultocida, PRRSV, Sal nonella
WG p@9/ 03BN or Sirepococcus suis. Mreover evenPCT/EP2008/061566
di fferent PCV2 vaccines are known for a short tine,
their inpact on concomtant 4infections other than PCV2
in swne is yet not known. BRI EF DESCRI PTI ON OF THE

Figut

o AU A L T g A1 e o
A nd. d

one S8 ST AN AL P -

the basis of the quantitative PCR results ani
reported Abort therpaieriiah #8pact of PS 3ran $Pesitkit PEIPBS; ngaas Aciinobacillus
viral loads (10 - 106 g&/m) and clinical relevant
pleurgpneaimonvad HagmopyBisgnakiis, WycaEatvar yerbfie skasteurelér multocida,
proportion of animals with subclinical viral |oads and
PRRYI a8Mmbdaéls ispp. USTY adreShEycptdap onlid. Olotdovaieveh S wdifferent PCV2
clinical relevant viral |oads per sanpling day.

vacc1E§§§§lkﬁa—\kr%rq: shBHﬁ;ﬁW@ghﬁNcTBﬁ c@ﬁc%%ﬁfbht inf4EBh¢ Sfhet fhan PCV2

on the surprising finding, that PCV2 vaccine
in swian OHI&ka reduce the percentage of PCV2 infections
PW Br e F % herd of pigs, but also the percentage of
concom tant infections caused by pathogens other than
circovirus, in particular other than PCV2. Therefore,
according to one aspect, the(séesent i nvention rel ates

to a nethod BHEF IRIG THEYN QB TEENPBAVBIGS onconi t ant

infections in pigs or a herd of pigs caused by one or
Figurornepabfikgen PO hadratién BIGYR wombssi Sbmg ptekelesteeip placebo-treated
adm nistering to said pig(s) an effective amount of

ammEiQYﬁgaﬁ:t 1488-120) &1 VAIOMBRAQRINSal¢ FTRAS1B; 481 DNk SoMted at the
PCV2 ant i gen he term "concomtant infections'* as

1ndlchlt§§ glg{E oefllltg S e paSR T tljgf:u ahﬁtaﬁ% Fb@b el atng'F:ﬁE“Gvere %rouped into

i‘on of sw ne caused y vira acteri
classes of SHimalia h]?%t?b gllnlca vira Poags% 6400\”)‘1 gLi:s/inl) and clinical relevant viral

loads (> 10° gE/ml). White bars represent the proportion of animals with subclinical viral
loads and black bars illustrate the proportion of animals with clinical relevant viral loads per

sampling day.

DESCRIPTION OF THE INVENTION
The present invention is based on the surprising finding, that PCV2 vaccine cannot only
reduce the percentage of PCV2 infections in pigs or a herd of pigs, but also the percentage of

concomitant infections caused by pathogens other than circovirus, in particular other than

PCV2.

Therefore, according to one aspect, the present invention relates to a method for reducing the

percentage of concomitant infections in pigs or a herd of pigs caused by one or more
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in particular other than PCV2. The term "concom t ant

pat hogen" as used herein neans but is not [imted to a
w@aiobogess of swi ne ot her than circovirus, in pBCT/ER20&061566

ot her than PCV2. Thus according to anot her aspect, the

present invention provides -8 aethod for reducing the

percentage of concomtant infections in pigs or a herd

pathdenPblRr qg:#ﬁ?é\@yc iesr & }gﬁ%ﬁ{ lBRlinistt@ss & 5@k I’EIF‘%E lgglreﬂ'ective

rwormp ogens ot rcovirus, 1 n par

ot h an .PCV2 conprising the step adm nisteting .to
amo $EP GV e TP RO s Sl Re S TP R el S
i mrunogeni ¢ conposition conprising PCV2 anti gen.
Preferably, the concomtant infections are caused by
one or nore bacterial, viral or fungal pathogens, or
The tombi cacomitantt indections” Abmuecdohefear skl mehe oibrs oot tlamited to any
i nfections are caused by one or nore bacterial or
infectibhi af swirkha@gRd by \oral, dacebi, Raighbor Wwhet pahoges otted thag circovirus,
to anot her aspect of the present invention, the term

in partRQi: Yidr Akn PAVECTHORSM “RbSJITBAN Bathfdh b Gsdl Hrein means but is
Infected with one or nore concontant pathogens other

not 1l Bt B bRl QoBlri i bRt Shan POV2. Thus
aspect, the present invention provides a netho or )

accopdiig ¢ (fFOtRE aﬁ%“r‘"—&eﬁ?a S5t IBYFIEIOR: PraNtdes Eﬁm(’gnimi frdueing  the
pigs or a herd of pigs co-infected with PCV2, wherein .

percentagecdimonpdmidant infaelesiio pigsapre berdsehigsycamed by opppe more viral,
pat hogens other than circovirus, in particul ar other

bactdriah nfuRgAI2o:c amn | mthgets ethst @mnacindoviras, eini prytidubarsether than PCV2
pig(s) an effective amount of PCV2 antigen or an

compERNAG SR CadbANRRSink 19 Rai@qE(:) &h BEFeBVYZnaitnt EPCV2 antigen or an
Preferably, the concomtant Infections are caused

immg%c%%ﬁicod'on{mgﬁo}{icﬁﬁllgﬁsi ?W? Qllltégeﬁyp&?éra‘tﬂP rcHhcor%itant infections

ogens "ot her than cFrcovirus, in partficular other
than,PCv2. The term ' co-infecte ith PCV2"as. used
are ARy BRI Sl Prf g Rahdgll Y Fa G tereof. More
infection with PCV2, which nmeaps that the PCV2 .
prefarisdethei ORCIREAN dnlBFHOs AFocaushilY PAHADISFS bafiqri! gF viral pathogens,
after the infection with the pathogens which are
or a gtivhieateomnt théneodn ci rcovirus, in particul ar

According to another aspect of the present invention, the term “concomitant infections™ also
means that the pig infected with one or more concomitant pathogens other than circovirus, in
particular other than PCV2 is co-infected with PCV2. Thus according to another aspect, the
present invention provides a method for reducing the percentage of concomitant infections in
pigs or a herd of pigs co-infected with PCV2, wherein the concomitant infections are caused
by one or more pathogens other than circovirus, in particular other than PCV2 comprising the
step administering to said pig(s) an effective amount of PCV2 antigen or an immunogenic

composition comprising PCV2 antigen. Preferably, the concomitant infections are caused by
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different fromPCV2. It also includes sub-clinical,

clinical apparent, fulmnant and chroni c courses of
wed2/08wBecti ons. I n this context, apparent coPCHEB2083/661566

not limted to PMAS, but al so include any ot her

clinical appearances of PCV% 4 nfections such as

porcine respiratory di sease conpl ex (PRDC), porcine

one HEhEREARAL BaeiRd iﬂﬁ%ﬂ rRRRSHRY 85’%8?&1@%&%}&r00viru§, in particular

reproductive fai'lur granul onatous enteritis,
ot ially, congenital trenors (CT-All) and perinatal
Othergﬂiﬁ&?gir\ﬁ?'t is (Chae, Veterinary J., 2005; ) 169: 226- 336) .
However, the term "concom tant infection" does not
necessarily nmean that the pig or herd of pigs is
co-infected wwth PCV2. The term "concom t ant
The ternf Seg-infectedatvish PGB rs usedtherein means huttiegot lomitetsosany form of co-
where pigs or a herd of pigs are/is exposed to PCV2 or
infecire WgthaP C V3 kwhkixh Sheane tigethd RCFCtiatectibh locdR@VBriorTioy simultaneously
according to anot her aspect, the present invention
with B 8 #48SinfecliBh Bod thOpathGLHE WREEhiRE diPRFGR RoAO8cdirus, in particular
concomtant infections in pigs or a herd of pigs
. X d P r Ofy; bl e .
aifro P BIFCRC S I oo B FREPAISN TR LTI SAPAR Rubnfnd chronic
are ed by one aor. nore pat hogens other than. .
coursg} PESPIVRIBICEAT, R e GPHPD APRATCTY HARSPLYS TRBHIEG AEMWS, but
the step admnistering to said pig(s) .an effective )
also wehdatanyfotimen\ediniggl ppRrogragecsapl Pﬁgﬂrﬂa&éﬁp@ USHIHE OrGipsh respiratory
conprising PCV2. Preferably, the concomtant
diseabfe@atplon{PROEC)c qusane biermatepathy mande nephmpathp agyindranagd |, (PDNS),
fungal or worm pat hogens other than circovirus, in
reproR@étivieCtallafe, QrdiRlorhdians EEMRis] pRtdnbaly," cdnBenipe rearageT-All) and
of concomtant infections is reduced " shall nean that
: b OFhAR I t edoyvi 1gd: 8o ogen ot her than
penn%{latrslgg\%gr}glglf ?(lf:g&F g%ﬁglggﬁ? Sr@g%\’? ltﬁgpgt%g%@n for nore than
10% preferably for nore than 20% nore preferred for
nore than 30% even nore preferred for nore than 40%
even nore preferyed . for. mMgre than 50% .even re .
Howgest BF A TOORCHBHE (HEFIQB0BDES BYGRCRSIEY SRendpridhe pigror herd of
nore than 80% even nore preferred for nore than 100% |
pigs isociofestedeasith BCY2nBhe (eandicarnoattaabmfeiony plse petensbut i np limited
context the term "nonvacci nated
to cases, where pigs or a herd of pigs are/is exposed to PCV2 or where a risk exist to get

infected with PCV2. Thus according to another aspect, the present invention provides a
method for reducing the percentage of concomitant infections in pigs or a herd of pigs
exposed to PCV2, or endangered or susceptible to get infected with PCV2, wherein the
concomitant infections are caused by one or more pathogens other than circovirus, in
particular other than PCV2 comprising the step administering to said pig(s) an effective
amount of PCV2 antigen or an immunogenic composition comprising PCV2. Preferably, the
concomitant infections are caused by one or more viral, bacterial, fungal or worm pathogens

other than c¢ircovirus, in particular other than PCV2.
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control group" shall mean a group of pigs which are

not adm nistered wwth an effective anmount of PCV2
W@RiogamwssHr an i mmunogeni ¢ conposi ti on conpri SPOHEPIBVYR061566

antigen. Thus, according to another aspect, the

present invention also prowiges a nethod for reducing

t he percentage of concomtant infections in pigs or a

The Qﬁﬁd‘ tﬂg . Qlicgﬁ‘t Hﬁ&%e@%ltﬁl Qﬁ'fepl@tgﬁ% %Jﬁ@éd & Q]?J‘i %@that the number
a an

conprls ng th s ep mnistering to said pig(s

of plgwﬁ CM Vi 108 e plbg? Bl o el db ot guGogen for more

unber P s infected wth said pathogen other than
than di% dwﬁe{@ Y g megyten 206 anedprsﬁemég@ﬁ npge thagy d0%p gyen more
10% preferably for nmore than 20% nore preferred for
prefemed dot trare 8080408y enemproge predfrendr fod niae theor H%.heven 408 preferred
even nore preferred for nore than 50% even nore

for nirefier s f, @venraioge pREITR0M mEY eiinn80% epéefrRd p@fdred for more
nore than 80% even nore preferred for nore than 100%

than Q§09 @(fngﬁiant:@ 1R a HRA-VRGRIBR BRI AORLLS)! Ingtﬁl%u&mtext the term “non-

re erab t he concom tant inf ectl on is caused a hy

vaccgj {e? ovpﬁ'ﬁgé%ﬁlﬁa Fs)lézg[ Imé:un%r grgﬁ ? s wﬁ E;\?ri tnﬁggdmlmstered with an

etteciit ronesgs ofs PONE: Rulbeain & G : %S SRR gy COmpising PCV2
endangered or susceptible to get |nfected wi th PCV2.

antigepnEloisi eeenrdingieamnadtimaseestisbel prpent ivyansion alsaqrreyided a gethod for
fungal pathogen other than circovirus, in particular

redudihfehe phantBgd/af nayconatse idbttemiscn pigs pr mahad yof pigs caused by a
reproductive, central nervous or |oconptory synptons

pathé nt GiGer fHafCREY2 aRdidPRs. g #h8 Cdt &t A8 M irREte Y tPkaithFIS®) an effective

i ni cal synptons, caused the by the respective

amoﬁﬁ%@@%ﬁg@@ﬂ Bfad ﬁ%ﬁﬁ%em-grwﬁllpgﬁiﬁgﬁ gbzﬂgr&lﬁ%gﬁ Hgﬁ igt;n, wherein

ect present nti1on ates t
o RS P B 5 RSO 8 SHLOBAL TSt o it
resplrator e roductlve central nervous or ’
pathegsadep IS thame HiYgeprstesitie for mare tesy20% mpete direfgrred or more than

step adn1n|ster|ng to said rig(s) an effective anount
30%p¢ven@vare gnefegedh formerm thami{fogeen anaempdeired fm more than 50%, even
conpri si ng PCV2
more preferred for more than 60% , even more preferred for more than 80% even more

preferred for more than 100% as compared to a non-vaccinated control group. Preferably, the
concomitant infection is caused a by viral, bacterial or fungal pathogen other than circovirus,
in particular other than PCV2. More preferably, said pigs or herd of pigs are co-infected with
PCV2 as defined above, exposed to PCV2, or endangered or susceptible to get infected with

PCV2.

Concomitant infections caused by a viral, bacterial or fungal pathogen other than circovirus,
in particular other than PCV2 may cause enteric, respiratory, reproductive, central nervous or

locomotory symptoms in the infected animals. Incidence of any of those clinical symptoms,
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antigen. Preferably, said pigs are co-infected with

PCV2 as defined above, exposed to PCV2, or endangered
woeros3wept i ble to get infected with PCV2. MorBCT/EP2008/061566

preferred, the nunmber of pigs infected with an

enteric, respiratory, reproductive, central nervous or

| ocompt ory pathogen other than circovirus, is reduced

causcfd%e % itk I% e%fﬂz& atfl Leat o Yedu & Wgyﬁéc'o}{lang flbezmo'ﬂ'ﬁlr aspect, the

ervo S Ol' OCO pat hogen Ol' nore t n

eferabl or % re ferred for.

presefh ErEER s ﬁﬁ%hopc{” B ashttne Y Bepfintonf 1 Sncsiinalf Iffections in
nore preferred for nore than 50% even nore preferred

pigs 9Igy heﬁé PEDIEH SRISEDBY ONBOHORSIESTISy BFRIFFRY. f‘?@F(’fﬁ*B?\ée £4HFRl nervous
80% even nore preferred for nore than 100% as conpar ed

or lo¢cmatonyqrathegens othereitia BEV2slomgrising thEsiee ndminpaeringgesaid pig(s) an
are for exanple Lawsonia intracellularis, E coli,

effecid QRIDBOGEUBCY DI sntigeh 0&t ki dinkidr®Renic S:ainmﬂiohaccﬁmis,iﬂg PCV2
Br achyspi ra spp., rotaviruses or coronaviruses.

antlgg? Sﬂ% %{a)éal@ gﬁé&%@ RS-itQed Qﬁth@m L& ERR&bove, exposed to PCV2,

cop pheunoni ae, M hyorhinis. Repr oducti ve

or en@%ggﬁ%&}@&%ﬂgfr 1o Tef ngfr:ch‘ed‘ ﬁh J eMﬁQ'l% eferreRB%{e Pumger of pigs

gens are or eXamnp
‘ orhinis, EryS|pIotr|x rusi opat hi ae.

l-nfecrﬁgtmlgéﬁse 1y FRSPERIATY AFPTAGYSINEsCral BrAVp of fcomotory pathogen

exanpl e Pseudorabies virus, S. suis., Haenophilus sp.
other| thargelrgavans.tih ecduegchfor saidieotseie, wpiEatoTyhEaprautDYive, geriral nervous or

but is not limted to one or nore of the pathogens
locoraebecpatodandior toee granu®?e gnsfesibiynfprofiore Abdri P@tbamiotd preferred for

sui's; Arcanobacterium pyogenes; Actinobacillus

morePh8Y BORNEIDRbR ﬁr@@ﬂ%d fé¥ thb@aRars W ed@ViBbreVirEffred for more than
Asper gi [l usspp.; Astroviruses; Ascaris suum

50% Eﬂ\@ﬁﬁl?&)!?)référrectpfbr Hgﬁghyo d@% ae%‘lﬁﬁﬂ%’p@@l@ﬁb For more {than 80% even

chysp a spp sehferi ae osi col i ;

Sui s lLa suis
moreginhfivg P ghort oo {40t af ey By %CFH@E%O%@W §8HRum
spp., in particular C. difficile, C perfringens types
A, Band C, C novyi, C septicum C. difficile, C
tetani; Chlanydia spp., Cryptosporidium spp.,;
Entefiey qguahtvgboimpor dod iekampie| L@l\ssonaoemtchhﬂvdms;ng@pki, Sifieptococcus  suis,
Erysi pel ot hri x
Clostridium spp, Salmonella spp., Brachyspira spp., rotaviruses or coronaviruses. Respiratory

pathogens are for example PRRSV, Mycoplasma hyopneumoniae, M. hyorhinis.
Reproductive pathogens are for example Leptospira spp., PRRSV, Chlamydia spp.
Locomotory pathogens are for example S. suis, M. hyorhinis, Erysipelotrix rusiopathiae.
Pathogens of the central nervous system are for example Pseudorabies virus, S. suis,

Haemophilus sp.

In general the term “pathogen other than PCV2™ means but is not limited to one or more of
the pathogens selected from the group consisting of: Actinobacillus suis; Arcanobacterium

pyogenes; Actinobacillus pleuropneumonia (APP); African swine fever virus; Aspergillus
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pi hsi opat hi ae; Escherichia coli; Fusarium spp.
Haenophi | us parasui s; Henaggl utinati ng

wep@epbmBonyel itis virus; Hepatitis E virus; JRQEERHE8/061566
encephalitis virus; Hyostrongyl us rubidus; Lawsoni a
intracellularis; Leptospiragspp., L. australis. L
canicola, L. grippotyphosa, L. ponona,

spp.;iﬁgstrtl‘gjgrmg Eé'a!i]i@gsluﬁﬂﬁ"Bl odvgttl 56{5\}3293 eteh .Hré'ﬁ(ﬁ%%ﬁl‘fdaf Brachyspira

sejroe, ral‘ erma

aenol ytica er|u

spp. B RO S Fen r BOERTRH Sroceie s HeRRee ao%wlssﬂ"om‘iﬁép% Ay Condica

ié M hy&pneum)nl ae, M hyor hi ni s; pah viru

spp.; g%p;ﬁ]ag\@ BY €3 prus; @gggtm\g@@gp AR @@ﬁlpg]@g,g dlfﬁcﬂe C. perfringens
Cesophagost um quadr ospi nul at um Pasteurella spp., P.

typesmdl, t Beiaolh; C,P€hi ooVl Wim sappicumPal.c difficifedefiovietans ; Chlamydia Spp-»
Por ci ne cytonegal ovirus; Porcine enteric

Cryp@8pdridivh I 3ppe SEncRpiAbmeofdigs ivirupi ESdridvdousesss sy Eiydipelothrix
parvovirus; Porcine r espl r atory corona Vvirus; PRRS

ruhm%{)lﬁ?avﬁﬁgga{ﬁmoﬁs s%ﬁOVH{iéfﬁ%)hl Hiiak %é'rz[sﬁﬁ' Hemagglutinating

irus; Sal nonella spp nmuri um

ence;ﬁvfoe%e??égﬁgﬁ? olé%ﬁé gﬂlg @ ES)III:'IIESC gl%p%rﬁaséc' péjngeph%:i)f;f}g h*yﬂ‘lﬁ‘c ofgfo%‘?rongylus
dysgal act i ae, ysgal acti ae subs

rublds&rlgﬁﬁwn@. la@@wﬁaﬁ%ﬂ%wtw}rﬁ épihe¥p5é§tf?flﬂ%‘ carswlﬁeh grippotyphosa,
i nfluenza virus; Swi ne pox virus; Transm ssible

L. pyaerta deritterahaérgonhagiese, T ii@thmpga@s,sbptaralsa@vii &- dppdio, L. sejroe, L.
Trichinella spiralis; Vesicular stomatitis virus;

bratistavay Mainhviedh Guémolyexa MveemgleofinsniMigobiéatuispp., M. avium , M.
virus; or Yersina srp.,Y. pseudotuberculosis, Y.

mtra&‘ﬂh%'i@%' tdbefeilosTsh g ?Fﬁ@l’hﬂ'sﬁﬂ o lﬂﬂ?ﬁ&ﬂﬁoﬁﬁ@%t hydrhuis; Nipah
present invention re es to a neth for duci ng the

f X
v1rusp%fe§§ﬁﬁa@9§urﬁ s(f%o.né%fl%&tsmhpfdgﬁgﬂtuﬁg;%%sgplgdt%er ' ﬁﬁ'acﬁ]&‘bﬁjnulatum,

pi'gs cause mor e

Pastea%@f B0 v BrndUIPCih: PRGBCIT o Pt EHCTRm AR,  Porcine

rgﬁ)gyltlon conpri sing PCV2 antigen, wherein, the
cytorp%& oS FomiBe eaicc GRLGHITESERt PORIRC (GRS Ricgrmaviruses; Porcine
selected fromthe group consisting of: Actinobacillus

parvewius; PArciznodsateiery umOpyogemefRR&cmrmbB@udmables virus; Reovirus;
pl eur opneunoni a (APP); African sw ne fever virus;

Rotafs@er Bublladnsp B alméadifaogpp. | e Styphsoating Suwhpleraesuis, S. dublin;
Bl ast ocystis spp.

Sarcoptes spp.; Staphylococcus hyicus; Streptococcus spp., S. suis, S. porcinus, S.

dysgalactiae, S. dysgalactiae subsp. equisimilis; Strongyloides ransomi; Swine herpes virus;

Swine influenza virus; Swine pox virus; Transmissible gastroenteritis virus; Trichuris spp.

Taenia spp., Trichinella spiralis; Vesicular stomatitis virus; Virus of vesicular exanthema of

swine; West Nile virus; or Yersina spp.,Y. pseudotuberculosis, Y. enterocolitica.

Thus according to another aspect, the present invention relates to a method for reducing the
percentage of concomitant infections in pigs or a herd of pigs caused by one or more

pathogens other than PCV2 comprising the step administering to said pig(s) an effective
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Bordetel | a bronchi septica; Brachyspira spp., B

hyodysenteriae, B. pilosicoli; Brucella suis, Brucella
waiog/obieevars 1. 2 and 3; Candi da spp.; C assiPEli/EBX081861566
fever virus; Costridiumspp., in particular C

difficile, C. perfringens types A, B and C, C. novyi,
C. septicum C difficile, C tetani; Chlanydia spp.,

amo%)ﬂpﬁe%%ﬂigénu&? a%ﬂ&murgﬁé‘ﬁgla%gp%ﬁﬁf&gﬁélt Sgivli’(‘f?V§ ;anti%e;n, wherein

erythrozoovnosi s suis; ysi p | opat hi a

Escherichia coli; Fusarium.spp.; enmophi | u arasui s: .. .
the naiOR et HscamLBR BT pie SRR Sbmy 0 gbrdisting of
_virus; Japanese encephalitis virus; Hyosttongyl us .
Actinohpgitus suisa g 6HIORAGIRHIYTE CBYq2gNes: | Actinobsibap plereppgumonia (APP);
australis, L. canicola, L. grippotyphosa, L. ponona,
Afridan switeefevbaeires; rAspgigilies, spp.: Astteimegyadsearls. suuar, Blsgo¢ystis spp.;
L. hardjo, L. sejroe, L. bratislava; Mannheini a
Bordb@aawrotchizapticvE Bangh it ipps; B.Msodbaateeie,UB) pilgsicoliMBrucella suis,
avium, M intracellulare, M tuberculosis; M/ coplasma

Bruc @aosui%Movg})! qPREHATBE C%lg%lg%/hpﬁ‘ }’@fa@gi@dg Swidd &kt WidsU8ostridium spp.,

sophagost um spp., agost um dent at um

. t um quads.ospi nul at P rel l.a~spp,. . o
in b Oy e O TRt Arh b e CabBingrT i C. ifficle,
Por ci ne_cytopegal ovirus; Porcjne enteri .\ .

C. delpmici Ghiameutda ~pgPei e YBIPSROTHUR; c%ﬂpﬁavﬁpwsgl,omwa?%fi% virus;

parvovirus; Porcine respiratory corona virus; PRRS
Eperythrareondsise sdist dbiysipelpthrixs rulpéepathiass ; ERberchiz yepli; Fusarium  spp.;
Rubul avi rus; Sal nonella spp., S. typhinmurium S
HaemdsHiles parastiis Hefhagglibineting Saeploporagelgisvirus; Hepatitis E virus; Japanese
St aphyl ococcus hyi cus; Streptococcus spp., S. suis, S
encePRAlifks MWisus; HyAUsAANIAL riBiBus; SLawichgalimedct d@asdiDBBplospira spp., L.
equisimlis;” Strongyl oi des ransom ; Sw ne herpes
I ys; [ Vi rus: n " :
austefld 1€ oML SBRRGL T PSmo I dciBpbadthbrtbigicae, . interrogans,
Taeni.a, spp. richinella spiralis:.Vesicular, . o
L. e e PR oS oSt T s NP R a8 S Reiics Menangle virus;
swine; West Nile virus;. or Yersina spp. LJ .
Mycphastrasi sit-c M- g¥ivn - W BxieesBigri M. dabasrulesds: dygorlagmp spp.. M.
concom tant infections are caused by one or nore of
hyopnhempiaing dgebwrkisise dipah firsnOesaphggasipn spmsPsiophggasfum dentatum,
Acti nobaci | | us pl eur opneunoni ae; Haenophi |l us parasui s;
Oesophagostum quadrospinulatum; Pasteurella spp., P. multocida; Penicillium spp.; Porcine

adenovirus; Porcine cytomegalovirus; Porcine enteric caliciviruses; Porcine enteric
picornaviruses; Porcine parvovirus; Porcine respiratory corona virus; PRRS  virus;
Pseudorabies virus; Reovirus; Rotavirus; Rubulavirus; Salmonella spp., S. typhimurium, S.
choleraesuis, S. dublin; Sarcoptes spp.; Staphylococcus hyicus; Streptococcus spp., S. suis, S.
porcinus, S. dysgalactiae, S. dysgalactiae subsp. equisimilis; Strongyloides ransomi; Swine
herpes virus; Swine influenza virus; Swine pox virus; Transmissible gastroenteritis virus;
Trichuris spp. Taenia spp., Trichinella spiralis; Vesicular stomatitis virus; Virus of vesicular
exanthema of swine; West Nile virus; or Yersina spp.,Y. pseudotuberculosis, Y.

enterocolitica.
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Mycopl asma hyrhinis; Pasteurella nultocida; PRRS

Sal nonel | a spp. and Strepococcus suis. Mst preferred
wa@a00d/osweeoni t ant i nfections are caused by onePGI/ERIO&061566

of the pathogens selected fromthe group consisting

of : Actinobacillus pleuropngpynoni ae; Haenophil us

parasui s; Mycoplasnma hyrhinis; Pasteurella nultocida;

PrefeP %Eﬁsaldsééﬁ% glltam?&ﬁnnfg%tcghgeﬁp%%?ﬁec&sm%w Gf thﬁ@% ogens selected

concom t1ons are caus

e or nore.of th ath | ected from
from ctgﬁsgrgw Fgretineadt; REUAGHETUS PP SHREDIGn Hegropah: parasuis;
opl asna h rhinis, and PRRS. Most preferred b
Mycq’\;%:sw laghmmh APPSR AdoeidaPRRRS: PelaroagiihsRp: ar@a%/téeper:@%us suis.
are co-infected with PCV2 as defined above, exposed to
MostREvRredrsaghdangmitent dDifecsioss aept icllsed thy get of miczetoddthe pathogens
with PCV2. Mire preferred, the nunber of pigs infected

seleciétlt fo@N eheO lordtipr Goﬁﬁst&gl of: PAtidaisud joMeosedfiontadAHaemophilus
circovirus, is reduced for said pathogens for nore

paraspg.anlpéfggﬁl?ﬁlg - g%'?)%sy PG fIRIIE @Yo pRRE £ S?Jh%fo él[aedspp and

éven nore preferred for nore

0% even r d for ALSIAL n 509% nD
Steepfifaspist Fit MO® HEECE R CORm vy SHEHaRs 3 %ﬂﬁl&?ﬂf@\a & §r more of
nmore than 80% even nore preferred for nore than 100%
the pathogemspapleeied drom ribn-8ravR iSRBsIEN: 8ht ABINREIHS Rlgreppeymoniae;
of multiple infections, the reduction rates as
Mycapdasora Hyeldnsbodd RRS dﬂssttpmefeacdwbjsyé@oplamnfpbxrhugeeand/q:d’rRRS
exanpl e, reduction of nore than 10% concom t ant
infections in a nmultiple infected pig neans that the
infection rate with regard to a specific pathogen is

PrefekdiVCEsh Ipfg FOrR.-ihfeid Q¥ PdveqssieRatd @S@@S%ﬂlbd)sleﬂ to PCV2, or
mean t ha he infection rate with regardtoa

endaﬁr% geguscgqtfb? He E?t ?Jcléﬁo%ﬁhtw ]iglé?eaé apfdy lﬁﬂb% of pigs

ccin group, or Wit ’[o a

i A bt ol 5 B P, Dl e s

anti gﬁ as used herein refer to an amno acid
pathagen ErceomaHhah 1 €1 prefesalli fPhingrethes S9gnseora gaiirged frovpore than
in a host. An antigen, as used herein, includes the
30%f aveh nharn grdiesetive muee dfanatdys ROVR Mo peifers:dafon megs than 50%, even
t hereof, or i mmunogenic fragnents thereof.
more preferred for more than 60% , even more preferred for more than 80% even more
preferred for more than 100% as compared to a non-vaccinated control group. In case of
multiple infections, the reduction rates as described above refers to each specific pathogen.
For example, reduction of more than 10% concomitant infections in a multiple infected pig
means that the infection rate with regard to a specific pathogen is reduced for more than 10%.
It does not necessarily mean that the infection rate with regard to all pathogen is reduced for

more than 10% as compared to a non-vaccinated control group, or with regard to a herd of

pigs that less than 10% of the pigs of said herd are infected by all of said pathogens.
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The term "i mmunogenic fragnent” refers to a fragnent
of a protein which includes one or nore epitopes and
W0 bawg/oaleBLi t s the i nmmune response in a host. SPCIYEP2008/061566

fragnents can be identified using any nunber of

epitope mappi ng techni ques, 1gell known in the art.

See, Epi t ope Mappi ng Protocols in Methods in

G n :
The §8a¢) z Sﬁaaﬁg%f’%r st per Bl %**e;ﬁgglwﬁpdo?e e phich efcits an
det erm ned

g s R Réa e FATDASR P in e eg-net

solid suggorts t he pepti des correspondlng ortlons
sequegice(oh anpP oV iPFOtRHS: eﬂ@@logs therretr e aRmunges e rb%%ma fgreof.
with antibodies while the peptides are still attached

to the supports. Such techni ques are known in the art
and described in, e.g., US. Patent No. 4,708,871;

The feMSemntino tnic (rhB8dnt" Pefess. toNafilagmémast. a Ptein WhAcBincludes one or
1: 3998- 400 Geysen et al. (1986) Ml ec. |nmunol.

morezggig% g th% ?hl‘él Lﬁé glﬁﬂglfrlfnf&?%s@nﬁﬁl a @RL{ ORGSh &f-gments can be

entlfl ng spatial conformation

oD el e
.q., E
i BRSSPI SRS ASVRLS s 5.

exanpl e, pol yepitopes, flanking epitopes, and other

1996) dbummriarPaess, Getospnipwtlersay.l Forerampde lmaer epitapes may be determined
e.g., Bergmann et al. (1993) Eur. J . |nmunol.

by e%?;:&ﬁ?ﬂn&'ﬂ&]s:ynﬂiefigiﬁgrlﬁrgetnuﬂibers( dRSp)ideslon botidusupiports, the peptides
157:3242- 3249; Suhrbier, A (1997), Immnol and Cell

corres Qflxdl C%gb A82oAOSE th@%ﬁ&@ﬁ\rmgiecﬁlle and(8&He tﬂl@%@pﬁ%ﬁ lvelth antibodies

nference, Geneva, Switzerland, June 8-July 3

whll%ﬁ%sp pd . M?aﬁa%ﬁ@@ﬁost tgﬁﬁpé @Hf ‘eﬁhﬁl éla!rérkﬁcﬁﬂq {fhe art and

opnent 1n a a cel [ or

b AR et e SR

nmune response” includes but s 8t ..
USA |8r¥13t98g‘4982=o@€3f%?ﬂ Hork ofl 9¥e M9 oA ‘ff@%’?g e Similarly,
production or activation of antibodies. B cells,
confhwshgsienalTepiiobesare seqsly dderdifiett I:Ueclldt@muan@l/smtlabymfpmﬁt@nmf amino
cells, directed specifically to an antigen or antigens
acids such as by, e.g., x-ray crystallography and 2-dimensional nuclear magnetic resonance.

See, e.g., Epitope Mapping Protocols, supra.

Synthetic antigens are also included within the definition, for example, polyepitopes, flanking
epitopes, and other recombinant or synthetically derived antigens, See, e.g., Bergmann et al.
(1993) Eur. J. Immunol. 23:2777-2781; Bergmann et al. (1996}, J. Immunol. 157:3242-
3249; Suhrbier, A. (1997), Immunol. and Cell Bicl. 75:402-408; Gardner et al., (1998) 12th

World AIDS Conference, Geneva, Switzerland, June 28-July 3, 1998.
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i ncluded in the conposition or vaccine of interest.
Preferably, the host will display either a therapeutic
W@Rr008/0p168t ect i ve i mrunol ogi cal (menory) responBET/ERN8/061566

that resistance to new infection will be enhanced
and/or the clinical severity3af the di sease reduced.
Such protection wll be denonstrated by either a
" ! 1 O:

An fn%qﬂﬁ:é #egp%ﬂsg e SgrBT%t %snz)g\é’llﬁg e{:l)éloq{i% ﬁi%&@ﬁ lfé él?ﬂ)@t 8f a cellular

of. 0 set of virema, in reduced vir

and/%@ﬁ?ﬁ@@ e B i R TR (e MGt aRmappecie poppsition or
and/or a reduction of viral excretion. The terns

vaceing hintggenilsudl g Sinmee repponse sigeiudes byt porat lingfedgo gpe or more
used synonynously) as used herein refers to any

of thp Hallowioe wiffecal thegnpdsitivh an acowdtainnoihanptdo®iey/B anlls, deiper T cells,
whi ch conposition can be used to prevent or treat a

suppRSa62 T BEIRC tih@Br esBRKiATaR]d geasRl fecifiontl td @M ahfiged or antigens
subj ect . A preferred i nmunogeni ¢ conposition can

inclull QP HC e c%%,@gy %gr 9£ccﬁﬁ@ﬁt’%résheﬂéﬁ?&5‘§ E Slﬁggﬁrghﬂlls?lay either a

aga I nst termthus enconpasse
Lt des bed b
thera T OB aTVFORE BOMVISTIN ) SO Alorra Surt Jef Sri to mew

and/ or inactivated PCV2 Thus accordl ng to one as , .
mfectlwéwﬂll be enphanee afardhe slinieal severiyy g Wétdrf’é%ﬁeffﬁ‘i‘“c%d ge‘fwowcnon
the percentage of concomtant infections in pi or a
will tredanafstrpied by citberedredyctiondn onmbor er ssatriy Pény lm rone or more of
than PCV2 conprising the step admnistering to said
the spind{cils aRoeifitee otithv BC¥ADIMctiofhs, ROVZlagnifl et ¢ff vigemia, in a reduced
I mrunogeni c con‘p05| tion conprising PCV2 antigen,

viral PBR{s&inBe iR 8 rédHRUHAPSEMRE Gv&ANRAS] [oh® IO MDYclisdida JPGHR! excretion.
antlgen a is subunit InﬂunogenICCOHDOSItlon a

conposi tions containing whole killed, or attenuated

and/ or inactivated PCV2. Preferably, said pigs are

co-ipfected wth PCV2 as defined,above, expose
oyt gt =

The {805 IRFUAGRGAIS FOPIESTPT S B CEISEET et cutpnymously) as
with PCV2. More preferred, the nunber of pigs infected

used ferdin gafess annb gEAEasEwisal cRBRottioR sonfAlRng PGy Fatigen, which
with regard to one or nore of said pathogens for nore _

compichiaionk@%obe prsed &r prbvant Potreator RCYR anfe@idirassoriged distascroe gondition
for nore

in a subject. A preferred immunogenic composition can induce, stimulate or enhance the

immune response against PCV2. The term thus encompasses both subunit immunogenic

compositions, as described below, as well as compositions containing whole killed, or

attenuated and/or inactivated PCV2.

Thus according to one aspect, the present invention relates to a method for reducing the
percentage of concomitant infections in pigs or a herd of pigs caused by one or more
pathogens other than PCV2 comprising the step administering to said pig(s) an effective
amount of PCV2 antigen or an immunogenic composition comprising PCV2 antigen, wherein

the immunogenic composition comprising PCV2 antigen a is subunit immunogenic
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than 30% even nore preferred for nore than 40% even
nore preferred for nore than 50% even nore preferred

wo o009/080684 t han 60% , even nore preferred for nPCEEPIVE81061566
80% even nore preferred for nore than 100% as conpar ed
to a non-vacci nated control igroup. The term "subunit
I mmunogeni ¢ conposition” as used herein refers to a

compRfiRASh biBPosRdits @bRiatEn AlvhbRaG e D BF altdHIHRAGRR/F inactivated PCV2.
pol ypepti de or antigen, but not all antigens, derive

PrefeliSiq PO PE SIBERITIFNCTT & ST elRre. el o pev2, or
Thus, a "subynit inmunogeni ¢ conposjition” is prepared X

endangegsf, gt SYSSRIOIS It g?‘a!“E%F%]"fS]uWFIFiP or Mepeapiefestegy By number of pigs

. (preferably substantially purified) imunogenic

infecrd] Witle paiil gathogensnotRa\than eircavérwenipiredused atlrogard to one or more of
t hereof. A subunit i mrunogenic conposition can

said pathpgdns doit mereSthan nite, pndft@dly for nadrt itlgen30%f mord prefesied for more
substantially free of other antigens or polypeptides

than BORMeREMAoreOfrefefrell fAChbRNBAC D04 Mn AoRr GERMEE goé\/ n210re than 50%,

I mmunogeni ¢ 'subunit conposition conprises the
even Tire %r&gl%(?fd? €. %Cérd‘%Jegv%eIInWé" pr%ﬁje% RESHEL Eh 80 even more
i mmunogeni ¢ subuni t conpositions, I'Ch conprise any
of .tthe PCV2 antigens provided in WO06/ 072065, whi ch
prefeied T O Gt DPAESGORBIED 1 BYOT SPETRIRLORTOl giEHp
entirety. According to further aspect, the inmunogenic
conposition as used herein nost preferably conprises
the pol ypeptide, or a fragnent thereof, expressed by
The @GREr 2s@dfunRCYEBmuR@eRicORPnpSIINA andisgd diemim, refgsedo a composition
herein for the preparation of the conpositions and
contabhihi 40 1&d3€ oRE A@ERSEEenX pYlivEestidieseamioes, Buthic@illyantigens, derived
conserved domain within PCV2 isol ates and thereby, any

P - i © .
o5 o T b ARV, Sk iUyl Bty e o

) T Ay B BB Rl e prany
ST NN TN X —

skill in the art that this sequence could vary by as )
PCVguehregembinaobanatpes dbgredfe eA Hhwiib gymanegesic ¢ampositipnrean comprise
the antigenic characteristics
the subunit antigen or antigens of interest substantially free of other antigens or polypeptides

from PCV2, or in fractionated from. A preferred immunogenic subunit composition
comprises the PCV2 ORF-2 protein as described below. Most preferred are immunogenic
subunit compositions, which comprise any of the PCV2 antigens provided in W006/072065,

which are all incorporated herein by reference in their entirety.

According to further aspect, the immunogenic composition as used herein most preferably
comprises the polypeptide, or a fragment thereof, expressed by ORF-2 of PCV2. PCV2 ORF-
2 DNA and protein, used herein for the preparation of the compositions and within the

processes provided herein is a highly conserved domain within PCV2 isolates and thereby,
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that render it useful in inmmunogenic conpositions. The
antigenic characteristics of an inmmunol ogi cal
W@ oimpo3i684 on can be, for exanple, estinmated byPCTEP2008/061566
chal | enge experinent as provided by Exanple 4 of
W006/ 072065. Mor eover, the.agptigenic characteristic of
a nodified antigen is still retained, when the
L} ' c t.le 7090, Pk <

any FEV2! OREZ GRS TOORE o' e oty DL RN Do B ancvor
conpared to the PCV2 ORF- otein, encoded b e

polmswi?@ﬁa%wémea%ﬂséqa@ﬁ%dd%g‘%éﬁa NOUCHNE t%ﬁ@yf R NO: 11 of
as provided in WX6/072065. Thus according to one

WO044178663. AHertheraselpred RG¥{PRBR nadyreptide isdravided #otEQ@ 4P NO: 5 of
reduci ng the percentage of concomtant infections in

WO/ (72065. Howeared iofs ymidgstood byehodeyof phil himgle artahdielis sérprnce could
PCV2 conprising the step adm nistering to said pg(s)

vary 89 a8 fuRR tak 681 (B S queice oMbl St Aridiedtil O tadi tHe TR BEHE Bheacteristics
conposition conprising PCV2 antigen, wherein the 2

PCV.
v RO 00, UG GFREEYGp R P s of o
BB b TR S5 BIPB B P PER bl Bment

sequence of SEQ | D NO. 3 or SE}S ID NO4 as provided in N
provigded 60 Exewplc Br af SVQBPP720G5 Moxgpverahe Fpsigenit daracteristic of a
sequence of SEQ ID NO 11 or SEQID NO 5 of
modiVied GHOFD06 5till Peteined, aolhep, the alodifpidgmtiger cofeisrit dasie @)%, preferably
with PCV2 as defined above, exposed to PCV2, or

80% £ RN gestedblr 9eRSsR el fbRctive gainuniy est@hpirddtPBé2PCV2 ORF-
More preferred, the nunber of pigs infected with said

zpmftaﬁf, hogsa o Iﬂ?‘er‘p%lgﬁ‘ﬁbl&jﬁfdg %géﬁﬁéﬂ& JFSHEIHCRS:  oF Iy 9D NO:4 as

an 40% prefe e for e than 50% nore preferre

far . 5‘737'6 0% evennore preferred for nore than
pw"”é‘&%“%@é’mr“&%r eferred for nore than 100% as conpar ed

to a non-vaccinated control group. In sone forns,

i mmunogeni ¢ portions of PCV2 ORF-2 protein are used as

the antigenic conponent in the inmunogenic )
Thusceneposking to@ne Gspgsti BF ryeseavinvapiony exatesTie atapthpd for reducing the

percentage of concomitant infections in pigs or a herd of pigs caused by pathogens other than
PCV2 comprising the step administering to said pig(s) an effective amount of PCV2 antigen
or an immunogenic composition comprising PCV2 antigen, wherein the PCV2 antigen is an
antigen PCV2 ORF-2 protein that has at least 70%, preferably, 80% even more preferably
90% of the protective immunity as compared to compared to the PCV2 ORF-2 protein,
encoded by the polynucleotide sequence of SEQ ID NO:3 or SEQ ID NO:4 as provided in
WO006/072065. Preferably said PCV2 ORF-2 have the sequence of SEQ ID NO: 11 or SEQ
ID NO: 5 of WO06/072065. Preferably, said pigs are co-infected with PCV2 as defined
above, exposed to PCV2, or endangered or susceptible to get infected with PCV2. More
preferred, the number of pigs infected with said pathogens other than circovirus, is reduced

for more than 40%, preferable for more than 50%, more preferred for more than 60%, even
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"1 munogeni ¢ portion" as used herein refers to

truncated and/or substituted fornms or fragnents of
w@aehg2/08U8B4 2 pr ot ei n and/ or pol ynucl eoti de, PCT/EP2008/061566

respectively. Preferably, such truncated and/or

substituted forns, or fragngpts will conprise at |east

6 contiguous amno acids fromthe full-length ORF-2
pol.ypepti de. pr ef er abl runcat.e

more SRR i s HPRE P Fr gttty 1 "RECLES, Rprsaeomparec oo
nor.e preferably at least 15, and still nore preferably

non-vaecipgad contl gBRP; guous ami no aci ds from t he
full-length PCV ORF-2 pol ypeptide. Two preferred
sequences in this respect are provided as SEQID NGO 9
and SEQ I D NO 10 of W006/072065. It is further
In sodfrdfyirsk ofsimlifaienEUSITioR0UERCRL ORF-Derateipadrt 3td lamnige antigenic
fragnents or truncated forns. As nentioned above, a

hel peehfmuibadid/Z #ioRO| JR{REInGe PCVAMNIRBE The t
‘mnuéﬁggdgg %& ?ﬁeund%leotf%g%geguencgngf%SEQ ID Nég ore e

1mmu‘129¥ nic N%){thog a$ W? ¥ §1EreL| réf@rsu{bd%{lﬁéaqgod gX/O} Q9§§1tl9t(ed forms, or

S sequence coul®

nmuch 2 uenc nd sti

fragmegs 8ﬁ?’FS’eﬂ% B araebicrs o aavRYARo R gpetelyCe PRy, such
i mmunogeni ¢ conpositions, In sone fornms, a truncated

truncafed i iStﬂmﬁélﬂgg) &orms. er fmglagmf@mlllcqontmisg aplgast @Rpuipzuous amino
pol ypeptide is used as the antigenic conmponent in the

acidscfoompalsd fullelengtRr@RERadll ypepide hMore podtredlypthesulstted ot ebstituted

forms, or fragnents will conprise at |east 18
forrn§Qﬁ“ﬁ'a§M@Ht§ WA Gh @04t 166 16, et bRegerhbilylak &ragttlfs BVai1IGRbredreferably
nucl eoti de sequence, e.g. of SEQID NO 3 or SEQID

at le#(l) 1941:0111\{Egu uP TGRS ] fi‘r{nﬁethte riifoai&Ae I‘t‘iVS@ﬁF“ bUlyBebtide. Two

ragnents have at [east
erab st 45 C% e f ty
oS TREREGTR bithanSR g a%‘é o e Sgapno:oof
ORF-2 nucl eotj de sequence, e. I NO

WO%%”P@ Nbis Phrthesndsastiead ettt ¢ ﬁeﬁue s 3 e AR Iger Fragments

the art refers to a relationship between two or nore
or trypobtypépmisde sequences or two or nore pol ynucl eoti de

sequences, nanely a reference sequence and a given

sequence to be conpared with the reference sequence.

Sequence identity is
As mentioned above, a further preferred PCV2 ORF-2 polypeptide is any one encoded by the
nucleotide sequences of SEQ ID NO: 3 or SEQ ID NO: 4. However, it is understood by those
of skill in the art that this sequence could vary by as much as 6-20% in sequence homology
and still retain the antigenic characteristics that render it useful in immunogenic compositions.
In some forms, a truncated or substituted form, or fragment of this PVC2 ORF-2 polypeptide
is used as the antigenic component in the composition. Preferably, such fruncated or
substituted forms, or fragments will comprise at least 18 contiguous nucleotides from the fuli-

length PCV2 ORF-2 nucleotide sequence, e.g. of SEQ ID NO: 3 or SEQ ID NO: 4. More

preferably, the truncated or substituted forms, or fragments, will have at least 30, more
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determ ned by conparing the given sequence to the

reference sequence after the sequences have been
wopioosieBy al i gned to produce the highest degrReT/@8P2008/061566

sequence simlarity, as determ ned by the match

bet ween strings of such seqgyences. Upon such

al ignnent, sequence identity is ascertained on a

prefe?acﬂ)zye%tt ]]e%sé Flg eﬁ}%ss;llpo?Fbp%aﬁeaﬂblye%tglle%st é?%oﬁt?@#}%? ?ﬂﬁ?legtga%s of the full-
osi.tion. the nucleotides oi cidr ues are
length 2112 GRF-2 miskeoiige STARDKFLER: é%‘lsﬂ%w%péﬁrtsi’&f No:%
identities is then divided by the total nunber of
nucl eoti des or residues in the reference sequence to
gi ve % sequence identity. Sequence identity can be
“Sequandiliyntitgl gultat éaoty iknhyvartrefehotsa réladdusdipnigetivtén vad or more
limted to, those described in Conputational Molecular

polyﬁpﬁh@%ﬁﬁleﬂ&ﬁ kr (vfd oM Ynore§sbly nu@éf)ﬁéiéjsehlﬂéﬂé% SlafnéiyX %f&emce sequence

New Yo (1988), Bloconputlng I nformatics and Genone

and 5 1%8‘;9% steayfbn%g]t{) rbe %nr}ﬁarec? g\fltcl)lf argf‘ae%n%e %@?&ce.%qﬁ?&% identity is

equence
G.iffjin . nd Grlffln H. ds., Hunmana Press
Rty by sephyriisoly orrantice Ah S GERor sOHERS, affer e Sequences
Bi ol ogy, von Heinge, G, Acadenmi c Press (1987);
havesbmenptenamawygn@ 9 i preduce Ghie pligbest dgeregnel pequanegsimilarity, as
J., eds., M Stockton Press, New York (1991); and
deter@Andd lb)othe khatclabelwkeempsteings &f sucSBdﬂMeﬂcesA&hjoirleadclh/alignmem, sequence
48; 1073 (1988). the teachings of which are
1den1ht5}(i§)ﬁ£¥é@ft§h@djoﬁ‘@ﬁﬂsﬁoﬁébytﬁfsﬁfoﬂ%ﬁls &5 SRS Jegleri¥el hRdSddnbcal” at a
determ ne the sequence identity are designed to give

panlk}ggrr#cgft%ﬁqf %}et ?&sf‘ﬁ%ﬁv‘tﬁg ﬂu&l@&u}%@ gf‘%ﬂﬁl%sad(ﬁ%gﬁgcs are adentlcal The

s to m ne Sse uencel entlty are COI

totalglélaﬁ)ghg%sqc é’ﬁ’f]] bl § eé]?\% etéclarg glﬁ%’egﬁ' ﬁ'h éocial?l beerrr(r)]f nﬁcl}gohdes or

such rograns |nclude but §re not I|n11ed to
residges g HIREREIGE SCRRAPSF &0 give)”s segpenge idenifiyy Seglgnef qdentty can be
Research, 12(1):387 (1984)), BLASTP, BLASTN and FASTA
readify\lcalsglitdd, bg, kriownemediiods, ncludiag bt et dimitesh 6, 4bgses deseribed in
(1990). The BLASTX programis publicly available from
Comp@Rliomdt Molebdar Binloge LecBLASTNVduaDxfoAl {Bivundity BresetNew York
al ., NCVI NLM NI H Bet hesda, MD 20894, Altschul, S. F,
(19887, Iﬁbcomphtingmlf(ﬁﬁlati& fhd Gerdkie PiJects, Smith, D.W., ed., Academic Press,
New York (1993); Computer Analysis of Sequence Data, Part I, Griffin, A.M., and Griffin, H.
G., eds., Humana Press, New Jersey (1994); Sequence Analysis in Molecular Biology, von
Heinge, G., Academic Press (1987); Sequence Analysis Primer, Gribskov, M. and Devereux,
J., eds., M. Stockton Press, New York (1991); and Carillo, H., and Lipman, D., SIAM J.
Applied Math., 48: 1073 (1988), the teachings of which are incorporated herein by reference.
Preferred methods to determine the sequence identity are designed to give the largest match
between the sequences tested. Methods to determine sequence identity are codified in

publicly available computer programs which determine sequence identity between given

sequences. Examples of such programs include, but are not limited to, the GCG program



10

15

410 (1990), the teachings of which are incorporated
herein by reference). These prograns optimally align
wWGee@umses usi ng default gap weights in order POI/EP2008/061566
produce the highest |evel of sequence identity between
the given and reference seqygoces. As an illustration,
by a pol ynucl eoti de havi ng a nucl eoti de sequence
_having..at. l.east, . e % . Yz
pack R0 or B0 NPl CAREP REssale Lo ALE T OP, PR e, BLASTN
reference nucl eatide, seq ce, it is_intende at,_th
andf#ﬁgﬁ%dﬁﬁﬁgwgé%ugnéga&f?tEEOS?vgﬂmpéﬂéﬁ@%fggﬂgﬁgﬂiéH“:ELASTX
identical to the reference sequence except that the
progrginvis ppuplitly gviailablst frere NeBlLawrtethamsourees ((BHASTpMeenal,sAltschul, S. et
preferably up to 10, even nore preferably up to 5
al., NOOJ It UNEE Betigsdae MI2 20894, 0Qtsohid] 80Fi @esl..df Mblec. Biol., 215:403-
ref erence nucl eoti de sequence. In other words, in a
410 Q95N RALHIAR dTaVhiol afe HecHRelEH SerSROUME REEeRRY] Mthedd programs
@eazF 85% pggferably 90% g@en nor e pygferablg 95% prog
S i i t e : | ' .
optlngaglgu%glﬁ}éﬁ?cﬁﬁb@%so&é%o f%l.pg Fz{epr {gg{%ﬁ&%g%?&‘ég \}:g %}éﬁc‘glr@% the highest level of
referably 5% of .the nucl eotjdes in the referenc .
sequdigh JAFERY el eI DY b7 TSl (RMHCG « HonAB Huration. by a
nucl eotide, or a nunber of nucleotides up to 15%
polymycleptide brying goguctaplife seausne BadnzBl Jeasiydest exapple, &} preferably
nucl eotides in the reference sequence may be inserted _
90%,i aveD nidve predéreble 9580 Sequene edentine'ste amgfeatricomuclebtidehgequence, it is
ref erence sequence may occur at the 5 or 3 termna

intenB@Bihhi BB SwekofidicseqafiRE N aR divual pslymdeeosiae ueidettical to the reference
anywher e between those term nal positions,

sequ%@E RLSHE 156 theblil &Eholy Ack M dE AL 4 vendTBRY iMU&deSR {HES Prfferably up

e reference Sequente or I n ohe or nbre contlguous
groups w thin er.enc C 0
to 1095 3R sohaT: 05 EOF O8RS B e IPEARRABALY of B reference
havi ng at | east, for exanple, 85%, preferably 90% .
nucleoidfy SRR Hr Pevthe Yo %'}E@qa%lﬁegci? Whthae & ngeleotide sequence
reference am no acid sequence, it is intended that the
having gleteasin®H6. awiferablsABhcevest more Ppdeyplapli%dddenity relative to the
identical to the reference sequence except that the
refergrice enplebiige piguelees ep tie i 6%, peferzblyl 10de avpn tiword Preferably 5% of the
preferably up to 10, even nore preferably up to 5
nuclRRIBPInAGE defdlehed fiquene Mey beaclbed Q) sapitit@e@itisardthet Rlcleotide,

reference am no acid sequence. In
or a number of nucleotides up to 15%, preferably 10%, even more preferably 5% of the total
nucleotides in the reference sequence may be inserted into the reference sequence. These
mutations of the reference sequence may occur at the 5' or 3' terminal positions of the
reference nucleotide sequence or anywhere between those terminal positions, interspersed
either individually among nucleotides in the reference sequence or in one or more contiguous
groups within the reference sequence. Analogously, by a polypeptide having a given amino
acid sequence having at least, for example, 85%, preferably 90%, even more preferably 95%

sequence identity to a reference amine acid sequence, it is intended that the given amino acid

sequence of the polypeptide is identical to the reference sequence except that the given
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other words, to obtain a given pol ypepti de sequence

having at | east 85% preferably 90% even nore
w@e@Pes@Bl y 95% sequence identity with a referPCI/EP2008/061566

am no acid sequence, up to 15% preferably up to 10%

even nore preferably up to-5%.of the am no acid

residues in the reference sequence may be deleted or

polyfe#lﬁaé qtc:%g& ﬁt {ﬂcﬁ?gg}??% rlg"FBerglg ﬁ%@ ?R) toofO %%ﬁ eprQiferab ly up to 3
9 f
Rt .S R S e Lol punber of eme seid

into the reference sequence. These alterations of the
otherr wpelse tic eblgmci given nebxpepiida peqaiengehkaving ploleatt 85k preferably 90%,
carboxy term nal positions of the reference am no acid
evenSagueeeteraly @8YoMeuendeeilemmén witlo a erefeesree nading @asidt sequence, up to
i nterspersed either individually anong residues in the

15%) QRN @F $EUYEN @\%n%oﬂerbréﬂé%bﬁnﬁp 8f 595JMehe A inoGieResidues in the
groups wthin the reference sequence. Preferably,

referbfte! s%la r@g%z{'}) 9@§e1¥\€ahfd§ sﬂB {ftlg{l &:ﬂ]egﬁdtﬁfabanﬂhtg fa@ircl. BY a number of

conse Iveam no ac I ons

amm\%ﬁagt sgl\é%a%?, ﬁ"ﬁfﬁ% G‘éé‘agtélﬁgtgs U%ﬁ?vggi}norg%é%@ﬁkyeup 5 SP the total

honol ogy"', as used herein, refers to a nethod of
numbrs e AmIAP AeiduREdYes| 1t FraRTENGST SeaiRnCs deplebfc mgertefiginto the reference

det ermi ne sequence honol ogy, two or nobre sequences are
sequepei Nidiebeyal@iritpne df themdfegapes sequenéenmay deie dt ihe amino or the carboxy

necessary. However, in contrast to "sequence identity'

terminal pditti@éﬁé&tﬂtﬁ@re@‘éfbm @gine asidbetjiidridt od BGyAliee beruate thods terminal
a match when determ ning sequence honol ogy. In other

posﬂYQfsdﬁltéere%HQﬁtﬂelain@ﬂ'hd(ﬁﬁ ta{nq)% 9551&%% Y ufe! eRbdie sBaéhbdor in the
5%

A)sequence honol ogy w a re erence sequence,

one gxr L% r%lt u&%o/ ro&lysevg 11¥R " tfe pé’fgllfeﬁgeta%g}ﬂel%?yI‘%gfe}a%gfé%gi&% ositions

resi aues nuc eot1 de erence quenc
. St mat C‘H 0] e a conservatiyve suhstituti.on

whwﬁf Bt Bt AERAh e d CBPERIEN botiS, S0 SHiHaRs-of Hovever,

am no acids or nucleotides up to 15% preferably up to
consqyghiveesHbtitbens a5¢ BotdnelBdsd a5 mefch ygher detgEninBrzsequgsces ilentity.

acid residues or nucl eotides, not including

conservative substitutions, in t he referencesequence

may be inserted into the reference sequence.
“Sequbmfceicadlygyhas Qeshedgins A€ N6 @ method of determining the relatedness of
two sequences. To determine sequence homology, two or more sequences are optimally
aligned, and gaps are introduced if necessary. However, in contrast to “sequence identity”,
conservative amino acid substitutions are counted as a match when determining sequence
homology. In other words, to obtain a polypeptide or polynucleotide having 95% sequence
homology with a reference sequence, 85%, preferably 90%, even more preferably 95% of the
amino acid residues or nucleotides in the reference sequence must match or comprise a
conservative substitution with another amino acid or nucleotide, or a number of amino acids

or nucleotides up to 15%, preferably up to 10%, even more preferably up to 5% of the total

amino acid residues or nucleotides, not including conservative substitutions, in the reference
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conprises at least a stretch of 50, even nore
preferably at |east 100, even nore preferably at | east
wWQ2®9/030884 even nore preferably at | east 500  PCT/EP2008/061566
nucl eoti des. A "conservative substitution” refers to
the substitution of an am nepaci d residue or
nucl eoti de with another am no acid residue or
nucl eotide hayir [ m |ar i 811 r
seaud€ 5% bEBI Bl M LB SRERR, o IS0 s homplog, scquence
that the overall functionality does not change
CompERgAtIFELA STSIh of S0 SYER T BERRraBly AL ‘@y YA Ryeferably at
of man" fromits natural state, i.e., if it occurs in
least A3, ané evint mprgpréfershlych dergetloruckedtigdeled fromits
original environnent, or both. For exanple, a
pol ynucl eoti de or pol ypeptide naturally present in a
living organismis not "isolated," but the sane

A “cRRENAHG aBLiiRBoRT reRRY WP@P LIKIE LRI AN ¢hihd BETH téb@due or nucleotide
coexisting materials of its natural state is

wit SoRBHAH A 478 1616, 51 R BRLYEE AP Ry JBMGs g groperic

. 0 a.nethod for. reducin per cent of. cancom t an
1n°1U§Wse%%qao‘W§r?Rb°[aicg¥= 5 o ) em@fﬁ‘a&%&@%ﬁ& gt change
~ nore pathogens other than PCV2 conprising the step
signifiepmtldii stering to said pig(s) an effective anount of

PCv2 antigen or an inmmunogeni ¢ conposition conprising

PCv2 antigen, wherein said PCV2 ORF-2 protein is

anyone of those, described above. Preferably, said

“Isol eV 2mERNs-atc RO it hadhdiof nAnD HoypRPhdtaial aaepird. St h@ctlrein nature,
sequence of SEQID NO 5, SEQID NO 6, SEQID NO 9

it haobked thh@gd]tg RfnopkRibR, MO orikina® fen WEARA G 065 both! %]F@nékample, a

pol ypeptide that is at |east 80% honol ogous to the

i d Y. i T : , N
polyngjg’eéggg%):r g@gﬁé}tx’dfz@%%}@&ﬁﬂ%‘é‘ﬁg@@:o%g% gsgll{bé Qfso a'ﬂa%, but the
s e bt B LD e S B ot s

SEQID NO 6, SEQID NO 9 SEQ
is “isolated”, as the term is employed herein.

Thus according to one aspect, the present invention relates to a method for reducing the
percentage of concomitant infections in pigs or a herd of pigs caused by one or more
pathogens other than PCV2 comprising the step administering to said pig(s) an effective
amount of PCV2 antigen or an immunogenic composition comprising PCV2 antigen, wherein
said PCV2 ORF-2 protein is anyone of those, described above. Preferably, said PCV2 ORF-2
protein is

i) a polypeptide comprising the sequence of SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID

NO: 9, SEQ ID NO: 10 or SEQ ID NO: 11 of WO06/07065;
ii) any polypeptide that is at least 80% homologous to the polypeptide of i),

if) any immunogenic portion of the polypeptides of i) and/or ii)
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ID NO 10 or SEQ ID NGO 11 of WD06/072065, v) a

pol ypeptide that is encoded by a DNA conprising the
wGee@amsses of SEQ ID NO 3 or SEQ ID NO 4 of PCT/EP2008/061566

W06/ 072065. vi) any polypeptide that is encoded by a

pol ynucl eotide that is at Least 80% honol ogous to the

polynucleotide of v), vii) any immunogenic portion of

e npt Ylﬁ?ﬁhbgeﬁ?c ?ﬁ‘ﬁgg%‘f}l chh rlgﬁgyz{t‘ ll&;{s?q’ cgﬁlgouylammo acids

nd/ or Vi négen rtion of Vil

wher ej cl eotide : j )
por 1 GBS HEERGHEF oESECTR ﬁ@na %%@J?% Bty RYVO: 9. SEQ
included in the _sequences of S or SEQID
NG ADOROVEDEY B58GBSNOR bPRHSHIAP AT of 1 hose
I mmunogeni ¢ portions have the inmunogenic
v)char acpdypeptide thadfs povdeddRr PN oompnsingthe segueape ofiBQ ID NO:
by the sequence of SEQID NGO 3 or SEQ ID NO 4 of
VOO0 6/ D05 1Bmed ef abWy06sm2d65.nf ect ed pigs are
co-infected with PCV2 as defined above, exposed to

vi@.cvz’anglggl?‘ﬁ/@?ﬂﬁrﬁﬁt Qf SHSERAPHY DY %&lﬁnﬁ?eronﬂ@ftﬁé?tt %dat Jeast 80%

re preferred, the nunber of pigs infected

w t h sai at gens| h circovirus. is reduced
wthq%§9%¥OC) Eﬁtdmﬁ@

e or e ai d pathogen for nore
than 10% preferably, for than 20% r referr
Vilor | rigHdMPNERESSPORIVB AL HisRETHBHARS O OYibE e RigiEstide of v)
40% even nore preferred for nore than 50% even nore
pr ef eandéd vilor nore than 60%, even nore preferred for
nore than 80% even nore preferred for nore than 100%
viti$ cothpainaduhayeaicn portionc of ndt)e dwvivaeinr pblynucleotide coding for said
group. According to a further aspect. PCV2 ORF-2

pr ot efnfinbifogRhie \Woltesh dothpiriRes it AN OY eRitizue@masdotideyinaluded in the
an antigen inclusion Ievel effective for the treatnent

of an g@%&e%ﬁsﬁg é@zﬁé()jréﬁ)ﬁi SREE RO: Wotf'wﬁé%/%'ﬁoss

Prefer protein’inclusion Tevel is
at | east 02rTg

Preferably any of those immunogenic portions have the immunogenic characteristics of PCV2
ORF-2 protein that is encoded by the sequence of SEQ ID NO: 3 or SEQ ID NO: 4 of

WO06/07065.

Preferably, said infected pigs are co-infected with PCV2 as defined above, exposed to PCV2,
or endangered or susceptible to get infected with PCV2, More preferred, the number of pigs
infected with said pathogens other than circovirus, is reduced with regard to one or more of
said pathogen for more than 10%, preferably for more than 20%, more preferred for more
than 30%, even more preferred for more than 40%, even more preferred for more than 50%,
even more preferred for more than 60% , even more preferred for more than 80% even more

preferred for more than 100% as compared to a non-vaccinated control group.
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antigen / m of the final inmunogenic conposition

(my/mM ), nore preferably fromabout 0.2 to about 400
worguomio3oest i | | nmore preferably from about 0.3 tPRCHBP208/061566

200 nmg/ M, even nore preferably fromabout 0.35 to

about 100 ng/m, still norespreferably from about 0.4

to about 50 ng/m, still nore preferablyfromabout

45 to t 30 nore preferaply.from, .
Accogligi 1002 aﬂblftﬁeraew Ig&‘iég 551# 2 QYRR BrqidEeny g, immunogenic
fromabout 0.75 to about 8 ng/m_, even nore preferably
compfosiienzbau antigen indusipe lavebeligiine forghe [reatmsneo mmélﬁébb-yhmcally
fromabout 1.3 to about 3.0 ng/m, even nore
infecieded gl GV2. Preforadhodlte FC¥ 2t @RELoprbten obapion levelviert least 0.2 pg
nore preferably fromabout 1.5 to about 2.0 ng/m, and

antigB®5in] Bf &k $malinm@&RRehic bof Hﬁﬁéﬂ (uePaDOmBtestefepabdy from about 0.2 to
further aspect, the PCV ORF-2 antigen inclusion |evel

abou{ $!lO@t /ﬁ?s%}}llpn?or?%trﬁig%l %’r:n b6 81 ) Aol eper h%ﬁﬁl even more

ose O ntigenic COﬁ'pOSI ti

, f bout b
prefezagb?a?;gafsbgprﬁﬁ%ﬁaas S0Pl 90 e T By o
200 npf/ dose, even nore preferably from about
50 pgpdustihmorerpyeigebly fropy ahou%ﬂ%tcpméﬁgmg{mk ﬁ@%%awferabiy from

0.4 to about 50 ny/dose, still nore preferably from
abouBoUD aDodi5] % pg And Leved targ pobderebly Stam labowr(e7 proedtena Blpg/ml, even
fromabout 0.6 to about 15 ng/dose, even nore

morePpRf@iaPIfont nBsManOUd aBoitdS6 Le/mbatll MokuprdResly Eognabout 1.3 to
nore preferably fromabout 1.0 to about 6 ny/dose,

ab0u§t3'd ) gl PRI, Geveh %@feaHeYerﬁﬁlgrﬁﬁg%ml 131 {9 2BBQUD. 53pQ/ml gven more

even nore prefe fromabout 1.4 to

s 0 SEES B LR BAL

ng/ dose. The PCV2 ORF-2 polypept|de used in the
I mmunogeni ¢ conposition in accordance with the present
Invention can be derived in any fashion including
Accdrdigk de p dirthen dspsat s RQY Q3-8 enimoudorpsion dyvahig 4t };ast 0.2 pg/ PCV2
protein synthesis, and reconbi nant net hodol ogy.
ORFF pfoein eddevetitraidshof-e perodutsabfiiha dinRCvRi gORE-cmpotitipe ftg/dhse), more
are provided in W06/ 072065, the teachings and content
prefe@dbl MifoeNatti€ 0 2a6 @BYut 4V0QIgPdysat still yrerRéfabRCRomMhbbhis0.3 to about

entirety. Briefly, susceptible cells are
200 pg/dose, even more preferably from about 0.35 to about 100 pg/dose, still more
preferably from about 0.4 to about 50 pg/dose, still more preferably from about 0.45 to about
30 pg/dose, still more preferably from about 0.6 to about 15 pg/dose, even more preferably
from about 0.75 to about 8 pug/dose, even more preferably from about 1.0 to about 6 pg/dose,
still more preferably from about 1.3 to about 3.0 pg/dose, even more preferably from about

1.4 to about 2.5 pg/dose, even more preferably from about 1.5 to about 2.0 pg/dose, and most

preferably about 1.6 pg/dose.

The PCV2 ORF-2 polypeptide used in the immunogenic composition in accordance with the

present invention can be derived in any fashion including isolation and purification of PCV2
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infected with a reconbi nant viral vector containing
PCV2 ORF-2 DNA codi ng sequences, PCV2 ORF-2

w@odogpaesi de i s expressed by the reconbi nant vPCT/EP20a816b1566
the expressed PCV2 ORF-2 polypeptide is recovered from
the supernatant by filtratie E and inactivated by any
conventional nethod, preferably using binary

oreS. UASDL B0 AR Sid NER oL St s Sﬁ’fﬁwfiﬁgwthods for

used herein also refers to a HRPSItlon

obtaigiggi SR ORF)2 pelypeptide e mevéem DG GO0 taeeéssh%wnd content
above, preferably in concentrations described above,

of whinbl ard heraby ireagtoraie by treforencé in he euiirenl. Bectlpr susceptible cells are
expressing said PCV2 ORF-2 protein, preferably of a

infectedCONP aN@BImBiasH | \amil vestor WbiiteRUR PCVREORRIZUDBYEBbding sequences,
conmposition can conprise i) any of the PCV2 ORF-2

Pcvﬂrmbg%é%@ﬁﬂé l?be&]{i‘&@&?b REE T &oRBInAn U:rﬁ?%ﬁ%é %Icf;r@&%d PCV2

descri’ ove ast a portlon of the viral

ORrF B pertRuF Adoat Y qur iy Tl oRedRatd by any

the cell culture supernatant. Thus accordlng to one
converfpeat methpd. pEEERblY UsiRg BHENGAIYIspiziBs Wijch inbemagpirabized to stop
reduci ng the percentage of concomtant infections in
the ipicjvatom pgodees.d of pi gs caused by one or nore pat hogens
ot her than PCV2 conprising the step adm nistering to
said pig(s) an effective anmount of PCV2 antigen or an
I mrunogeni ¢ conposi tion conprising PCV2 anti gen,
The Mﬁkﬁﬁﬁdgénfc%ni’p@yaoﬁws h@&Dhér8in’ BELHMD ANk c%gasl@ah}?m comprises i)

preferably a bacul ovirus expressed PCV2

e?ﬁg‘ﬂ’oﬁﬁoﬁ rJt 0({@%%@ ab%R’ebB%%rﬁWl# lHScd %é@rﬁ%%@ﬁsd described

e sequence as described a

ol BTG5 ﬁfo'nf:%f"n%a o Yo ELSh sl SRR B3 o

protei ns described above, preferably in concentrations
pref%ﬂm rIfbe decopgyiant | hapulgyiryse o Mooy theo HmBHNpERRIG, cpmposition can
vector expressing said PCV2 ORF-2 protein, preferably
commpised) ne ofitlienROV 2 KAREH2oprdteins, deaertbedi abpvey peletablynimpéoncentrations
the cell culture; wherein about
described above, ii) at least a portion of the viral vector expressing said PCV2 ORF-2 protein,

preferably of a recombinant baculovirus, and iii) a portion of the cell culture supernatant,

Thus according to one aspect, the present invention relates to a method for reducing the
percentage of concomitant infections in pigs or a herd of pigs caused by one or more
pathogens other than PCV2 comprising the step administering to said pig(s) an effective
amount of PCV2 antigen or an immunogenic composition comprising PCV2 antigen, wherein
the PCV2 antigen is recombinant PCV2 ORF-2, preferably a baculovirus expressed PCV2
ORF-2. Preferably those recombinant or baculovirus expressed PCV2 ORF-2 having the

sequence as described above.
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90% of the conmponents have a size snmaller than 1 nm
The i nmunogeni ¢ conposition as used herein also refers
WO 2008/088p0Si tion that conprises i) any of thePCCER2008/061566
ORF-2 proteins described above, preferably in
concentrations described abgye, ii) at |east a portion
of the viral vector expressing said PCV2 ORF-2
rotein,.iii) a.portion of the cel.l culture, .j.v).and _
The fStaebuieinag iRt o5 5 rei s e & b coBositisd Gl Pagpprises
vector preferably BElI, wherein about 90%.of the .
any @%%o%(éﬁi! ORY-2t proteins) desgybedaaliqvee PrheRblE rint goapentragipps described
Preferably, BEl is present in concentrations effective
above,oii) rbdedst at pottioe blathd wiral yestopexpressatyl yaid P@M2a@Blirt protein,
of 2 to about 8 nM BEI, preferably of about 5 nM BEL
prefefdty bMAUEREHMG BAOSHs] &l @S aysetbel Bk Relc8Bure £HvBESin about
to a conposition that conprises i) any of the PCV2
90% SRliic%oRfpBhé R vdeSEAd eflAliaN § ey f erably in
concentrations descri bed above,” ) at l|east a portion
of the viral vector expressing said PCV2 ORF-2
protein, iii) a portion of the cell culture, iv) an
i nactivating agent to ipactjvate the reconbinant viral , .
The yappegecpiceRoEPopilion BEI“,Sedaﬁ‘ife\‘i‘) alsp 1RERTE £R (COBPPYHOR fidh comprises 1)
to stop the inactivation nediated by the inactivating
any afjthet PCYRQRI3 piotrims deosibéd abevec prajeralliitia gopcemrationy described
have a size smaller than 1 mm Preferably, if the
aboveNAL bl Meadtiangorigeof thes viddl ecaictpresipo sait iROVZ QRH-2 gestein, iii) a
sodiumthiosulfate in equival ent anounts to BEL The

portiBR bY BRREI d81tkrS, VNSRS RadiaiaBHg b tRind@IMRRSIE rQBnibidint viral vector
can be administered to an ani nal susceptible to PCV2

prefég{@ﬁ%@f%?]&%lﬁ ég{)\?{fgﬁ% ﬁfdt(l:% %%%ﬁg%%nlﬂseﬁ% ?fggﬁ ‘ﬂﬁjvé é %Qe E‘iﬁéﬁfler than 1 pm.

In ea i‘'ona S to those o

skill_in the art (see al.so .ngton's. P ceuti.ca
prr i s P 3545 GBI PEhE R ELIRERREHS R, ey
. Additionally, the conposition may include one or nore
in anAm@f Akt {0 dhouks i IBE chreterahly of doup s M Bdilei n, "a

veteri nary-acceptable carrier” includes any and al

sol vents, dispersion nedia, coatings, adjuvants,

stabilizing agents, diluents, preservatives,
The aninuba@hir taxtpoditidnantisédihgaln dgerdfas td aabaipositiag et pmprises 1)

adsor ption
any of the PCV2 ORF-2 proteins described above, preferably in concentrations described
above, ii) at least a portion of the viral vector expressing said PCV2 ORF-2 protein, iii) a
portion of the cell culture, iv) an inactivating agent to inactivate the recombinant viral vector
preferably BEI, and v) a neutralization agent to stop the inactivation mediated by the
inactivating agent, wherein about 90% of the components i) to iii) have a size smaller than

1 um. Preferably, if the inactivating agent is BEI, said composition comprises sodium

thiosulfate in equivalent amounts to BEL

The polypeptide is incorporated into a composition that can be administered to an animal

susceptible to PCV2 infection, In preferred forms, the composition may also include
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del ayi ng agents, and the like. In a preferred

enbodi nent, the i nmmunogeni c conposition conprises PCV2
WORBIA3EBHOHL ei N as provi ded herewi th, preferabl PCT/BP2008/061566

concentrations descri bed above, which is mxed with an

adj uvant, preferably Carbopek, and physi ol ogi cal

saline. Those of skill in the art will understand that

addlqoqu?l C@?‘Jﬁ%ﬁ& t bon ufﬂetga f H}l g@ﬁ%%rti g%? gﬁg?{t@mlvéons Pharmaceutical

sol utions, For paring.a ready-to-use solution for
Smen‘ﬁa%- dHY%D a1 8th ﬁfie&ﬂ%ﬁuwgﬁqﬁmu dviditipmally e campeyitien may include
sol utions, such as e.g. saline or correspondi ng plasma
one qumadre ivatesiohnytacosptablacariesadhy ysedvmidimblae/eterimarycaticeptoble carrier”
t he i mmunogeni ¢ and vacci ne conpositions of the
inclufé¢se s tanil NaiE Rblverits,C alRpérioh usiedid] lcugiies, adjaodmd)i @abilizing agents,
agents, stabilizers, or adjuvants. Diluents can

dllueht@dﬂﬂ%‘éﬁﬁﬁ{/éﬁr ’an%ﬁladt&?al S thPBpalld l%@iﬁ?l uso%rﬂccecfg@ﬁts adsorption

and 't 't ke, Isotonic agents can i nicl ude sodi um

delaymfon%enzag f i gm.Ipr‘s@r;fer?éndcmngoweﬁmah% A GRE pomposicon
t h
compraRy By SRR S ES ot DR DN (AP PRI ons described

hydr oxi de and al um ni um phosphat e, onins e.qg., Quil
abovi, with BInisahishiat g&1BRS! psferatis Cartoanb sl e
GPl - 0100 (Gal eni ca Pharmaceuticals, Inc., Birmngham
AL), water-in-oil enmulsion, oil-i n-water emul si on,
waterin- oil-in- water enmul sion. The enul sion can be

ThosP@tadill th #Rrdrd GHl ahd@Stand 8ft thd othfosR@inAlide hefdih may incorporate
(Eur opean Phapnacopea type); isoprenoid oil such as

kno ﬁgl%c%?eﬁgﬁysﬁ&u lc%ﬂeF&ngﬁﬁﬁsﬂérﬁlb @.glufu&qgn F?r ?regz%rmg a ready-to-use

zat enes particu
but : t.e
Soluq?‘?éﬁpﬁpﬁn?\tamilw?Cﬁ@gPf iRy P geBtm S é%%?l FrgaPhfey o saline or
plant oils, ethyl ol eate, prop ilene

corregpqn@w ?”f”é"‘t gyo&ea}blsglpgyns @;eylgéqi avallaglle In addltlon the immunogenic
tri-(caprylate/caprate) or propylene glycol dioleate;

and eacErescohpdsitins mddthe guesenhdivgstion cah opHudss dilignts, isotonic agents,
particular isostearic acid esters. The oil is used in

stabiligsrhi oradjueantwi Diluentslcan fincdude dvatef, Galind, dextesu) sthaml, giheerol, and
enmul sifiers are preferably nonionic surfactants, in

the 1Rt T&HIAE 28818 cn Ghicla® RbdiaR cRbrid@Ndixe8sd &nshnitol, sorbitol, and
anhydr omannit ol
lactose, among others. Stabilizers include albumin and alkali salts of ethylendiamintetracetic

acid, among others.

“Adjuvants” as used herein, can include aluminium hydroxide and aluminium phosphate,
saponins e.g., Quil A, Q8-21 (Cambridge Biotech Inc., Cambridge MA), GPI-0100 (Galenica
Pharmaceuticals, Inc., Birmingham, AL), water-in-oil emulsion, oil-in-water emulsion, water-
in-oil-in-water emulsion. The emulsion can be based in particular on light liquid paraffin oil
{European Pharmacopea type); isoprenoid oil such as squalane or squalene oil resulting from

theoligomerization of alkenes, in particular of isobutene or decene; esters of acids or of
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ol eate), of glycol, of polyglycerol, of propylene

gl ycol and of oleic, isostearic, ricinoleic or
why@po38t eari ¢ aci d, which are optionally et hPXER10681061566

and pol yoxypropyl enepol yoxyet hyl ene copol yner bl ocks,

in particular the Pluronic_pgoducts, especially L121.

See Hunter et al., The Theory and Practi cal

l'ication of Adjuvants (Ed.Stewart-Tull, D, .E S
cleohS ARy Aeaitky! RO, g FSl Kb i filsrifF bt propylene
al ., Vaccine 15:564-570 (1997). For exanple, it is .
glycoh ot Jeanrlaiedeapepie)s Blycopt GRS 0H/GOEE?) pedrapylepa iyl dioleate;
of "Vacci ne Design, The Subunit and Adjuvant Approach"
esteredf bradchzy Mty Rodebid alesicbld/lin beviralar isBbtearimackt egsrs. The®il is used
and the enul sion MF59 descri bed on page 183 of this
in coiAbBatR0kvithAethtilsifRey 1 ToindNEE @iulsibn.adThy @uldiferd are preferably
conmpound chosen fromthe polyners of acrylic or

noni an%‘l ;ég??%éﬁtg,ngf: ggﬁﬁﬁﬂf tégférsc 0P UoVIIBRS 8‘?fmz§]ﬂli@ei e.g. anhydromannitol

eny erivative. Advant ageous

dj uvant . c unds_are. t he pol r.s. of rylic.or. .. .
oleatile of gy 2 PRBE Gl RIPRY ERRYSP et Sl lstigiriy rcinoleic or
wi t h pol yal kenyl ethers of sugars or polyal cohol s.
hydropystsarie orasilind&high e atRoviPtigpalidhe cthoryliesy bW Polyoxypropylene-
(Phanmeuropa Vol. 8, No. 2, June 1996). Persons skill ed
polyaxyethyenarcopagmenblooks, &f particarthe luPaicgmodusts, especially L121. See
2,909, 462 whi ch describes such acrylic polyners
Huntéf €S8 ; TheaKbebrwiahb Paacpiodlydprdicanon af adjueaitp (EthsketvaxiTudl, D. E. S.).
at |l east 3 hydroxyl groups, preferably not nore than

John®ileyRBd RYAL, 2BEHp3 1 9% 1995) ahd IT8aS bt d1NVascilky 115:95?/-5% (1997).

i] A :
bei ng replaced by unsatufated aliphatic radicals
having at | east 2 carbon atons. The preferred radicals
are those containing from2 to 4 carbon atons, e.g.

vinyls, allyls.and ot her hyl enj cal | y.unsat ur at | .
For $giue i Fhatindif of asbare SErcam ol Restratlon, Bit 8t af vaccine

other substituents, such as nmethyl. The products sold
Designddic Subenihan AN BopbPRrogab: caisestipy bh Powsll gnd BsAyevapen, Plenum

particul arly appropriate. They are cross-linked with
Pressai 993, lapdl tteummudsien dEF S deberiiel yin paeai Skefthisrsame bookAnong

them there may be nentioned Carbopol 974P, 934P and

971P. Most preferred is the use of Carbopol, in

particul ar the use of Carbopol 971P5preferably in

A fuRiRUHsEnel oRRAUL;IRAR: W02 LOmMBBRAY clRosEB fRRS the polymers of acrylic or
methacrylic acid and the copolymers of maleic anhydride and alkenyl derivative.
Advantageous adjuvant compounds are the polymers of acrylic or methacrylic acid which are
cross-linked, especially with polyalkenyl ethers of sugars or polyalcohols. These compounds
are known by the term carbomer (Phameuropa Vol. 8, No. 2, June 1996). Persons skilled in
the art can also refer to U. S. Patent No. 2,909,462 which describes such acrylic polymers
cross-linked with a polyhydroxylated compound having at least 3 hydroxyl groups, preferably
not more than 8, the hydrogen atoms of at least three hydroxyls being replaced by unsaturated

aliphatic radicals having at least 2 carbon atoms. The preferred radicals are those containing

from 2 to 4 carbon atoms, e.g. vinyls, allyls and other ethylenically unsaturated groups. The
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dose, even nore preferred in an anmobunt of about 750 ng
to about 2.5 ng per dose and nost preferred in an
w@pwa0s068f about 1ng per dose. Further suitabl BCT/EP2008/061566

adj uvants include, but are not Iimted to, the RIB
adj uvant system (R bi Inc.)27Bl ock co-polyner (CytRx,
Atlanta GA), SAF-M (Chiron, Eneryville CAS5
nonophoesphor oo A AVr [ di jLUvant.,

s [BRRPAZERO B b B e S G B e ST B8 e products
ot herwi se), chol er Xin, NS 1314, or nur I )

sold ypdse e r@@wa%%ﬂ@)qia@f Goordics. 8&}% @F“y?arilﬁ@%ﬁlaﬂramm They
is added in an anmount of about 100 ng to about 10

are cypes-lidkesewitaa relliybsusrgpe afr avitlbally] pep@endjriohnimosg dpgadhere may
in an anount of about 100 ng to about 10 ng per dose.

be mEwgshetdoCabpicd fOTEBPDIAP tilne 9AtE.uNIGdt prefemdd édl thenusnof Carbopol, in
anmount of about 500 ng to about 5 ng per dose. Even

partidBHrehP RS ST@Rbopol YIEP, PRiftMBRtin lafh RAHERH absutD0FY RboRTS mg per
about 750 ng to about 2.5 ng per dose. Most

s B 1l 01 WA of B9 ShoBFB40te B s g mos

i n¢clude one or. nor har naceuti cal - accept abl e
prefeF§$F9 } gmop Oﬁgﬁ%tﬁé"?%l"?{%s% phar maceut i cal - accept abl e

carrier" includes any and all solvents, dispersion
nmedi a, coatings, stabilizing agents, diluents,
preservatives, antibacterial and antifungal agents,
Furthes etitatile adigentts incdutzobpt Aennadimited p, ageRIB] adnganthgystem (Ribi
i ke. Most preferably,the conposition provided

Inc.)heBiowk t Bo-peRAteai (GytREV2AMRIa 2 G0t SAR-Meqouibed Hri@gville CA),
the supernatant of in vitro cultured cells, wherein

i 1l . r i ecit i i . '_ i . .
mon AN P SRR i pom

ecopFute 8 A3 s oo BUE o BES 375 bRl CotBipe ampqpe meny

about 5 MM BElI to inactivate the viral vector, and an

Otheréqui val ent concentration of a neutralization agent
preferably sodiumthiosulfate solution to a final
concentration of about 2 to about 8 nmM

Preferably, the adjuvant is added in an amount of about 100 pug to about 10 mg per dose.
Even more preferably, the adjuvant is added in an amount of about 100 pg to about 10 mg per
dose. Even more preferably, the adjuvant is added in an amount of about 500 pg to about 5
mg per dose. Even more preferably, the adjuvant is added in an amount of about 750 pg to
about 2.5 mg per dose. Most preferably, the adjuvant is added in an amount of about I mg

per dose.

Additionally, the composition can include one or more pharmaceutical-acceptable carriers.
As used herein, "a pharmaceutical-acceptable carrier” includes any and all solvents,
dispersion media, coatings, stabilizing agents, diluents, preservatives, antibacterial and

antifungal agents, isotonic agents, adsorption delaying agents, and the like. Most preferably,
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preferably of about 5 nM According to a further
enbodi nent, the present invention also relates to the
W@ s@90806RCV2 antigen for the preparation of a PCI/EP2008/061566
I mmunogeni ¢ conposition for the reduction of
concom tant infections causeg.by one or nore pathogens
other than PCV-2 in pigs or a herd of pigs, wherein
sai d i nmunogeni,c 0S| t] [ i
the GRS BOSRED hFETRES By AT K2t by RbyeRd from ahe
concentratjons descriped above, ii) at | t rtion .
SupeGRBphal ¥ PO GUEFGE C%‘Epl"%@?i?‘héalg aﬁeﬁs oy dpgted) Witk @ redombinant
_ protein, U) a portion of the cell culture, iv) an )
viral jvaetor ¢andgining P PRF? PNacandexpeessing PLACORBE réaprotein, aggd wherein
vector preferably BElI, and v) an neutralization agent
said téll silape twae tleard twivtahbau 2ne dibatitesl niy BEle prafaablywaith algput 5 mM
agent, preferably sodiumthiosulfate in equivalent

BEI 8RBt theBital vQHr, thd af cquivhREl orRehtMRALof a neutralization agent,
preferably Carbopol 971 in anounts described above;

' bl % C n e i
prer 0 Sh0fPRYS RE Gl EHSGOMRANERL Sl 1 iy 23Nt 5 v,
C -in%gﬁ}eg i,ith PCV2 as defined above, exposed to
pref ol ghouk gered or susceptible to get infected
wth PCV2. More preferred, the nunber of pigs infected
wi th said pathogens other than circovirus, is reduced
with regard to one or nore of said pathogen for nore

Accdrting tdCGo4uriher Embadiment, ghe poasentt ingenti@ %l scnmlaeproetheruset PCV2
for nore than 30% even nore preferred for nore than

antighQ%or 8¢ eflepiitRonidfef Bhmesodeaic (R sitivafob 0 reévdion gdrcdncomitant
preferred for nore than 60%, even nore preferredfor

infediBhE chited bgo%ee&e&o@ 5%9@% ih&dnhid rPdeeinL%E@ ot Q0%xd of pigs,

a.s conpared to a non-vaccrnated control gro
oS08 B el DB BB DI ARTHIRACHE 2 Ok i
e e B LAk ARS8 4 Ll grgion of e

the pH of said i Mmunogeni c conposition is adjusted to
viralaveghy sixpresging aridpl{VACART Agproetnadih adwatien ef theaerdl qultgre, iv) an
inactivating agent to inactivate the recombinant viral vector preferably BEIL, and v) an
neutralization agent to stop the inactivation mediated by the inactivating agent, preferably
sodium thiosulfate in equivalent amounts to BEI; and vi) a suitable adjuvant, preferably
Carbopol 971 in amounts described above; wherein about 90% of the components i) to iii)
have a size smaller than 1 pm. Preferably, said pigs are co-infected with PCV2 as defined
above, exposed to PCV2, or endangered or susceptible to get infected with PCV2. More
preferred, the number of pigs infected with said pathogens other than circovirus, is reduced
with regard to one or more of said pathogen for more than 10%, preferably for more than

20%, more preferred for more than 30%, even more preferred for more than 40%, even more

preferred for more than 50%, even more preferred for more than 60% . even more preferred
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The i mmunogeni ¢ conposition as used herein also refers
to a conposition that conprises per one m i) at |east
wa 2@918pe8d PCV2 ORF-2 protein described above, PCT/EPZN8/061566
| east a portion of bacul ovirus expressing said PCV2
ORF-2 protein iii) a portiongof the cell culture, iv)
about 2 to 8 mM BEI, V) sodiun1thiosu|fate in
i oyt
for mg%tlh g o GvE n&%ﬁ%@reﬁe eg ﬁﬂ:lqﬂaﬂ p(ﬁ)o A cPaig ??5%819 Q/Lccmated
acce able concentratlon mherein about 90% of the
contrglgfgBrents i) to iii) have a size smaller than | mm
and the pH of said i nmunogeni c conposition is adjusted
to about 6.5 to 7.5. The inmmunogeni c conpositions can
further include one or nore other inmmno-nodul atory
Accoadje@t & sudbrtRey, agpegt,, thint emhendgenis, compesifien ofistheorcomprises a
ot her cytoki nes. The i munogeni ¢ conpositions can al so

pharhGUHES f8iaE GhR, pRderdBvt Dippbainate Y e pwﬁol@gieu Sicceptable

and concentrations of adjuvants and additives usefu

conc (Jﬂliahglr?ﬁ" ?]elgf“egﬁ% othet Eﬁl %”HmHMSQ{?gQ %Pg@)gﬁlglgédll lé{djﬁ)s?ed to a

art I San

ven n conte Iates cConposi.tjons conprising from
phys’é’ Bo Mganee g%&’ﬁ?n ﬁm%"gff'igdj uvant and
preferably about 250 ng/ m dose of the vaccine
conmposition. Thus, the i munogenic conposition as used
herein also refers to a conposition that conprises
The frrouncgloivtcompgyitibn kousidduteidlsofals tof campobkitiof itheg comprises per
and nore preferably |ess than about 30 ng/nl of

one MNG) Riledst ¢% Jhef POMNOBEN erdteiinRsdritedmbase, Uused 188k ai portion of
al so refers to a conposition that conprises i) any of

bacufodfudSHge sg%gs%dpﬁ@ve'dr@p 46 &emtiﬁ)ﬂa ?Qﬁ%ﬁ’of%@ée@fm i) about 2

concentrati ons described above, | east a portion
of E vjal C r.es F%
%Ii ﬁh V) Socsmrg tE)nors?ll on 'Of %4" ’ﬁ%le{:‘Eal CEI\“’/t ch)fEeﬁ 2ar3d w?1 about 1 mg

lnactlva t to ipactjvate the reconhi nant viral
CarbgeRltgils ﬁrﬁe’réwﬁwﬁ&ama L igfPRpjsiologividlyr 4caFRIaLIE icopFeRalfn; wherein

to stop the inactivation nediated by the inactivating .
about §BHt of the eommabents dbii tith ake @svidef smalldr fhay diwmlasdtthe pH of said

anmounts to BEl; vi) a suitable adjuvant, preferably
immGargenipebmdditiomisadpistetido dest Gibed.above; v) a

phar maceut i cal
The immunogenic compositions can further include one or more other immuno-modulatory
agents such as, e.g., interleukins, interferons, or other cytokines. The immunogenic
compositions can also include Gentamicin and Merthiolate. While the amounts and
concentrations of adjuvants and additives useful in the context of the present invention can
readily be determined by the skilled artisan, the present invention contemplates compositions
comprising from about 50 pg to about 2000 pg of adjuvant and preferably about 250 pg/ ml
dose of the vaccine composition. Thus, the immunogenic composition as used herein also

refers 1o a composition that comprises from about lug/m} to about 60 pg/ml of antibiotics,

and more preferably less than about 30 pg/ml of antibiotics.
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accept abl e concentration of a saline buffer,
preferably of a phosphate salt, and viii) an
w@niwms@Bobi ol ogi cal active agent; wherein aboRCT/BP2®061566
the conponents i) to iii) have a size snaller than 1
mm The i mmunogeni ¢ conpositpan as used herein al so
refers to Ingelvac(r) CrcoFLEX(tm),, (Boehringer
I ngel hei m Vet nedi ca Inc, St Joseph, MO USA),
CircoVac(r) (Merial SAS, Lyon, France), G rcoVent
(I'ntervet Inc., MIlIlsboro, DE, USA), or Suvaxtyn PCV- 2
The {HBUISEERICCPMPREHPN BHYTFE NEEFiRealsoEErS I 2 ROARIUUR hpt comprises i)
KA, USA). Thus according to another aspect, the
any qf the MEVE HURINRI wateins| dasesbadoaboviee prefalilprin reedernitiatonshdescribed
per cent age of concomitant infections in pigs or a herd
abov@fii)pitdsast ausetob gl deeviall vrole eRplchsige fsd PICNE ORIFah protein, iii) a
PCV2 conprising the step administering to said pig(s)
porti@Do itk @M IchRuRMRY B ictil e@ﬁ% ABht 98RacBkat@hd ACHMBRRA Hral vector
conposi tion conprising PCVZ antigen, wherein said

P refef%?f{ﬁ\}%é?h§ ‘;éflor coé{@%&n%%o rgtlg AC fc}%i;r co(?gﬁ_{ﬁehi%ted by the
A TN e G AR S R

pigs are coinfected wwth PCV2 as defined above,
adjuvanbopisteraidy FEVRopadr 9B danieewets stessibse edhovel &l ¢t gbprmaceutical
infected with PCV2. Mre preferred, the nunber of pigs
acceptafle corcknwatidn sfa ealpetthdpensefetrdbdy of hphosphaiecalty arg viiig an anti-
reduced with regard to one or nore of said pathogen

micrdlbloBRAE adtR@ gAY oviHeedif radbhty 969%%r ofMiBE @otdpdilerd 7 tohT) €have a size
preferred for nore than 30% even nore preferred for

smaleP{l%t 40% even nore preferred for nore than 50%
re preferred for nore than 60%, even nore
preferred for nore than 80% even nore preferred for
nore than 100% as conpared to a non-vacci nated control

group. The term"an eff ect ve, anpunt _of PCV2 ant ™
The 3EMYBaEE NGB THONKARSSDUEd BOTEi BRp eBt) t IMEFT B JrfcoFLEX™,
of PCV2 anti gg}g‘,n that elicits or is able to elicit an
(Boehringan dngedhnip peicalncafi Inaeph, MOVBS 8 h Grpl ae® (Meripl 2AS, Lyon,
anmount of PCV2 antigen is adm nistered.
France), CircoVent (Intervet Inc., Millsboro, DE, USA), or Suvaxyn PCV-2 One Dose® (Fort
Dodge Animal Health, Kansas City, KA, USA). Thus according to another aspect, the present
invention relates to a method for reducing the percentage of concomitant infections in pigs or
a herd of pigs caused by one or more pathogens other than PCV2 comprising the step
administering to said pig(s) an effective amount of PCV2 antigen or an immunogenic
composition comprising PCV2 antigen, wherein said immunogenic composition comprising a
PCV2 antigen is Ingelvac® CircoFLEX™, CircoVac®, CircoVent and/or Suvaxyn PCV-2
One Dose®, preferably it is Ingelvac® CircoFLEX™. Preferably, said infected pigs are co-
infected with PCV2 as defined above, exposed to PCV2, or endangered or susceptible to get

infected with PCV2. More preferred, the number of pigs infected with said pathogens other

than circovirus, is reduced with regard to one or more of said pathogen for more than 10%,
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The amount that is effective depends on the
i ngredients of the vaccine and the schedul e of
w@odimos®B4 ati on. Typi cal ly, when an inacti vat ePICTEP2088/061566
or a nodified |ive virus preparation is used in the
combi nation vacci ne, an anpypt. of the vaccine
contai ni ng about 102 0 to about 109 O TCI D50 per dose,

r.ef er abl bouyt,,103 0 tq abput 108 TC er dose
prefefyiy R, BEF 900 Pt o L gBUE 4G 800 SePlopapefored for
dose. In particular, when nodified live PCV2 is %f?d
more; thaty A@%y SYSE TR Prefraed &R R - Uhs Bvangneys preterred for more than
adm nistered to the susceptible animal is preferably
60% alowert moEEpBIeNEH HBOmEtd thend 0w etanr moterireietred dordoswe t5awd 00% as
end point)/dose to about 106 O TCl D50/ dose and nore
compRi&f @ aalonyvaadiasttd déhtfdl gfdupbo/ dose to about 105 0
TClI D50/ dose. I n general, the quantity of antigen wll
be between 0.2 and 5000 m crograns, and between 10 O
and 109 0 TCI D50 , preferably between 10 O and 106 O
The t\-fl\;ﬁllé Egr? efte {vg 8%21)8{1@&%0/2 Qﬁige\éﬁe Q%é%ﬁ di%re%pg]ea}%%uﬂ—s%& h%ited to an

puril ntigen 1s u nit vaccl nes are

nornmal |y adm ni stered with an anti.gen. i nclusion |evel .
amog ob VAT AR LISHE PhiALGIo Slisican BHENAS KBIPST fn animl, to
_about 0.2 to about 400 ny/dose, still nore preferably
whichjseifl esfioefire amaint of BEYAentkoo ipgdnseycredven nore
preferably with about 0.35 to about 100 ny/dose, stil
nore preferably with about 0.4 to about 50 ng/dose,
still nore preferably with about 0.45to0 about 30
The BRO&ASHat 8 teffebtivEDdPehdsehie HRDInkraticnls abdUtvabbife hid @Rodthedule of
16 ng/ dose, even nore preferably with about 0.75 to
dmi : : ven: e (IRVAR'T B Ya .
amiRtior? TIACHT SanGY S R PaCd SheEt 3P i AR VoS pitparaton is
1.3 to apout 3.0 nmg/dose. The.adm ni.stration of, PCV210
wsed J o, BB o) kel AR aTropf 5 PEatrTDY SOY MR Gr to about
t he percentage of concon t;gnt jnfectjons caused by
10°° g1 RbmRAt o8t MBS R ADEHY Kb i aout i s Biraoso ke preferably.
than PCV2, byt also to a general inprovenent of _ _
abouh @1 tth abpair 10 c UCAR et dosehkn pastcwata mden adifiedtlive REGV2 is used in
concom tant infections. Thus, according to another
the vasgiest thetré@npnasied dosentv do tadminisks:d to dleasusptitie animed wpreferably
for inmproving the resistance of pigs against one or

aboullOI(E° CPOERYT {idffe culture infective dose 50% end point)/dose to about 10%°
TCIDs¢/dose and more preferably about 10*¢ TCIDsp/dose to about 10°° TCIDsg/dose. In
general, the quantity of antigen will be between 0.2 and 5000 micrograms, and between 1070
and 10°° TCIDsq, preferably between 10*° and 10%° TCIDsg, more preferably between 10%?

and 10”* TCIDs, when purified antigen is used.

Sub-unit vaccines are normally administered with an antigen inclusion level of at least 0.2 pg
antigen per dose, preferably with about 0.2 to about 400 pg/dose, still more preferably with
about 0.3 to about 200 pg/dose, even more preferably with about 0.35 to about 100 pg/dose,

still more preferably with about 0.4 to about 50 pg/dose, still more preferably with about 0.45
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i nfections with pathogens other than PCV2, conprising

the step admnistering to said pig(s) an effective
w@ewansossf PCV2 antigen or an inmunogeni ¢ conmpPGI/EPIINS/061566

conprising PCV2 antigen. Preferably, said pigs are

co-infected wth PCV2 as defpned above, exposed to

PCV2. or endangered or susceptible to get infected

o s s, B0 TR IBSALE (654 ShARSR P8

ant ions used herei

b is not limted to a process wherei e nunber _of
Prefeﬁi}%&wﬁhﬁ‘g%‘#é}d PaRoul $HUE/HEYe VB R HrﬁgWLEYi ‘P”E]bé?or”ﬁé?“o about 6

is reduced with regard to said pathogen for nore than
ng/dasegstilbmerearefsraplyf with gegus 1:3Hanbowd.0 peidesgr ef erred for

nore than 30% even nore preferred for nore than 40%

even nore preferred for nore than 50% even nore

preferred for nore than 60%, even nore preferred for

The BBhéhidaion8Q7Pevenamiies R s dRd ddRrofPresulihan tHORduction the
as conpared to a non-vacci nated control group. Thus,

r @i ner Vv . .
per8 Pk AP AR RSRREN by bIBCRERSAN AANERELAR, i poricuer
0 [ agaj nst concom tant infecti.ons.,wWth. o r .
other il PERTLAS0 o REFIHAT IR Gh LY MRS e resisance
~adm nistering to said pig(s) an effective amount of | )
agairpCyEbpenpeyBian infaeiq gIFOEdiIBS HHIthar 3ppcsh Al Peseny invention

PCv2 antigen, wherein the nunber of pigs infected with
also wheesoto anmethod forseipdovieg the gensarotehod pigshrpainist @wwirmyge cpecomitant
reduced with regard to one or nore of said pathogens

infectifis Wixhathogensléibier thaePevabympOdingraieesiéhadmidB%ringno 8aid pig(s)
preferred for nore than 30% even nore preferred for

an effPdifvel HRSLAVYoPEYE @m{f'{%{neop Bﬁfiﬁiﬁxﬁl‘ééérﬁé ORpSsififRRomBiRing PCV2

even nore preferred nore than 60%, even nore

antigﬁ%ﬁ%@{eﬁ%ﬁy%gr O)érg% Se tcgﬂﬂfegtg%’vﬁ%ﬁelgb@ A3 dgﬁr?efdgbégg g%ﬁ(%sreg I'to PCV2,

conpared to a non-vaccin

roup. Preferaply, sai i, gS o-infected with PCV2
or e"‘a%“%fé‘?q Wé&s%ggl@,m 8?(‘66%%@%%@%? or endangered or

susceptible to get infected with PCv2. DETAI LED

DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The fol | owi ng

exanpl es set forth preferred materials and procedures
The temmaGepralamg eheniesistanbee of pigs against concomitant infections™ as used herein

refers but is not limited to a process wherein the number of pigs infected with a pathogen
other than circovirus, is reduced with regard to said pathogen for more than 10%, preferably
for more than 20%, more preferred for more than 30%, even more preferred for more than
40%, even more preferred for more than 50%, even more preferred for more than 60% , even
more preferred for more than 80% even more preferred for more than 100% as compared to a
non-vaccinated control group. Thus, according to another aspect, the present invention also
relates to a method for improving the resistance of pigs against concomitant infections with
one or more pathogens other than PCV2, comprising the step administering to said pig(s) an
effective amount of PCV2 antigen or an immunogenic composition comprising PCV2

antigen, wherein the number of pigs infected with one or more of said pathogens other than
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present invention. Although any nmethods and materials

simlar or equivalent to those descri bed herein can be
W@ e@d/030e84 he practice or testing of the presenPCI/EP2008/061566

i nvention, the preferred nethods, devices, and

materials are now describedsslt is to be understood,

however, that these exanples are provided by way of

mrcourhérf;ig a ticg@ v%m{ ¥e(%t?(pgo BR% '3% qgor“tﬁ*{a'icp gope 461? I%E more than 10%,

he "overa

tion. E 1 ct| of cop ant
preferdNEdon Bt (AN MY 39rhRBEEaes o A aal qUg. AEpLIgEs Bferred for
The study was conduct ed |n the Southern part of
moreGBamARYe. cYRrbmpre pipgaredfiocoaieethen a0%e pyrssmpregagierred for more than
(Landrace or Edel schwein (f) x Pietrain (m) were
60%qlzven nmﬂe predenédbiod infdre rtieamt 81346 esch nopré araf@rddefongngpartitan 100% as
of a "pig-producer community". The breeding farns

comphréd & £8or-PactinaRd(cofirdlogra® Fﬁ@ﬁéﬁbly, @ﬁﬂqﬂgmetcoaxnected with PCV2

health status. Routine preventive neasures of the

s o 73R BTSSR DELUSEAMY Ol i o rcvz.

weani ng at the age of approximately 4 weeks plglets of
the different breeding farns were transferred to a
nursery farmwth an all-in-all-out production system
They were housed conmmingled in three barns with pens
designed to hold 60 to 120 pigs per pen. Routine
pr ev @i TAREiRRESCRIPBION bE ik PREFERRIE EMBODEIENTS
prophylactic treatnent with tetracyclinhydrochlorid

The fodlovtife ekdnijsits $et ol yse fatddema@rinls \aall .précedires vdagesdadte with the
food conposition were perforned during nursery. The

presé‘n@ exﬁveﬁftl%ﬁ' deginbet ey anidBdsS at\{@%é“t@ﬁzﬁ? rBRA ek Qé‘tﬁeﬂexﬁnto those
barely and m nderals. At the age of approximtely 12

desc%ﬁe%(%rp h%%nvtﬁr ci [na{]]1§ %c'tlgg of s %gf th?ﬁ!r@s%n{ ﬁx(z%t%&t Hle preferred

dicton sys wer e

metHgSGHEE £BY ﬁ%t%g%@rt BN G %ewﬁr%ﬁﬁiogﬁclﬁ%%g that these

of food caonposition were perfor rred during fattenin
exampies 418 goyifes pyje@y of illustration only, and nothing therein shoul be deemed a

limitation upon the overali scope of the invention.

EXAMPLE 1

Detection of concomitant infections in PCV-2 infected animals

Study population

The study was conducted in the Southern part of Germany. Hybrid pigs of commercial
cross breeds (Landrace or Edelschwein (f) x Pietrain (m)) were obtained from 15 different
breeding farms being part of a “pig-producer community”. The breeding farms differed in
size (50 to 300 sows), management and health status. Routine preventive measures of the

piglets on all breeding farms included iron injection, tooth and tail cutting and castration.
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was sel f-prepared based on barely, wheat, com and
whey concentrate. Pigs remained at the fattening farm

wo 20090680 18 weeks.

Di sease histoiy The di seaBE&I/EP2008/061566

pattern of PMAS had becone clinically apparent
approximately three years pggor to study initiation in
Novenber 2002 and was serologically confirmed in

F a(t%t@ie %eaaggfaﬁg%aéﬁra&g%x%a@ﬁ/rf Qledicd plgﬁ:%' SFhE Qg?efrent breeding

ing a to show typic si gns

PMAS such tin respirator i.gns, and a. mar ked

RS PRSER RSO b LT b il Al or(uhon System. They
con&l}i cated by co-infections with PRRSV. Mortalit .

wegn eouged commglad iny thrae bamgadtbspegs dﬁ@léye%%mlfi@r%nlg?@dplgs per
between 3.5 and 4.8 % but peak levels of up to 10 %

peroRaating prewenteveah ssurs abtic onaklyysitedpandeatipropoylactiy itdagnent with
mddle to | ate phase of fattening respiratory signs

tedAly JinByrBcllehi@r @at ihenfiver @n padadomfidakirigl.i FolC¥Banges of food
infected animals. Mrtality rate during fattening

cérﬁéﬁsﬁtﬁo&v‘g?}é ﬁ%gﬁ%@ﬁhriﬁ@?g}?&&f PR PRk arl Yi(]_lcc? Pt atRid was self-

S was ver age y wel ght gain

was qnly noderate (,719-,731 ay).. FThree .nonths,before

piépis) Tt PR anf AR5, LS4k oFMESHIRBNILT7 Fegh Fies were
on thebasis of, clinical signs and PCV2 viraen a that

UBBYRTELIOUT RCEIRR i T el presichiat aY§e Thsyere newly
weeks ol d. PRRSV and Mycopl asma hyorhinis were

comjeningiéd andl housed gtwaastakjes withpeesdasiznpd hpldf o pigs per pen.
animal s as coi nfecting pathogens. Test articles For

Tagdei changea afifoad tompegdidomstreREydrmead dim@g fatieaingd The feed provided
subunit vaccine (Ingelvac(r) G rcoFLEX(tm, Boehringer

wWaB gl haipiteMelaiBA bk Balll Rihew 2 oA Ahd ke @ cBeentBiR. Pigs remained at

vacci ne contai ned the ORF2 capsid protein of PCV2 as
' andycakborer as adjuvant. The ORF2
ﬂgeg%ﬁéérﬁ%%ﬁ\i\ﬁggﬂ ISg'i'r%‘)ved ?%'m a North Anerican PCV2
isolate that was isolated fromtonsil and Iiver
sanples of two pigs with signs of PMAG. The ORF2

Disease history

The disease pattern of PMWS had become clinically apparent approximately three years
prior to study initiation in November 2002 and was serologically confirmed in December
2002. At the end of nursery / beginning of fattening animals started to show typical signs
of PMWS such as wasting, respiratory signs and a marked increase in the mortality rate.
The disease was complicated by co-infections with PRRSV. Mortality rate during nursery
(4-12 weeks of age) usually ranged between 3.5 and 4.8 % but peak levels of up to 10 %
mortality were also occasionally reported. During the middle to late phase of fattening
respiratory signs and growth retardation were predominating in PCV2 infected animals.
Mortality rate during fattening (12-26 week old pigs) was approximaltely 1.7-2.4 % and
the number of culls was 1%. Average daily weight gain was only moderate (719-731

g/day). Three months before study initiation, the diagnosis of PMWS was verified on the
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sequence was subsequently inserted into a bacul ovirus
expressi on systemusing an insect cell line derived

WO e@aoansss i es of the armyworm Sodopt era frugi ppeTHEPL08$661566
cells) as host. As control article served a placebo
cont ai ning PCV2 capsid protgskn-free cell culture
super nat ant and carboner as adjuvant. Experinental

b9§§'&”c1ﬂ“&1f f‘ﬁiﬁd@%‘g‘g V'y\@ﬁra?ﬁ%{ ?ﬁﬂegotﬁc&%%gg:@gﬁlgéﬂ biifhals were

pl'l nCI es O Inica actice

dom.ze cont d, ... .
BRI fﬂr- B i PR AP g Wy opers adggiied in
heal t hy pi gI ets were equal ly d| stributed anong two
lynedarags ﬁ{imglneba’{)%CWﬂ%feF‘é@ awaladSoasmmf@%ungwaaygm ght
and litter assignnment. One week before weaning, one
group of piglets (n=754) was vaccinated with
I ngel vac(r) G rcoFLEX1IM and the ot her group (n=765)
TesGelived a placebo. The test articles were
admnistered as a single 1 m dose intranmuscularly in

peac'h?fgh@ac@ﬁﬁhoﬁ e%a%t 2 Piagl oS iVWREE s%guﬁli} va%cfhg (Ingelvac®

ays (mean + S.D Af ter 'weani ng pigs o

s ups e ke n d S, ntl t
RGP PR PR REen TBaEr Veledl SrudRbE uiiPblls e i
exposure to pathogens. Pol ynerase chai.n reacti ons
cppipifse rths ORER AP piegh Ogg’s% ecdve Sompegent and carbomer as
described in order to detect speC|f|c nucl ei ¢ aci ds
aflipwaiRRRSVORNE seguesice Waeterated, frgin @iNathvsedpinoP CY9 gsq}late that was
32(9):2 197-203), Mycoplasma hyorhinis (Caron J.
islated Jro@l itohs amidohivel saijfdés, 38w :pj,@9ﬁritﬁ)sigri‘syobm\/a\ﬁﬁa The ORF2
hyopneunoni ae (Calsamiglia Met al., J Vet Diagn

SE%éﬁ@é wh® 9hsdMadendly Ms%he@ #1532 Dacul Vi @PPERSIGH Sy Stk Susing an insect
sselink HJ, et"al., J CHn M crobiol 2002 Aug;

é‘ﬁ i 51@%%.% f%?w 8?%%%%?&%9%@5}%5803@8? Aétlﬁ‘iiﬁ%g{k?dég%m%us) as host.

L ARRARALE SeeBheh QPR SRS K ST R s e e

Vet M crobiol 2000 Jun 12;74(4):365-76), Bordetella
supernatant and carbomer as adjuvant.’

Experimental design

The field trial was performed according to the principles of “Good Clinical Practice”
(GCP) and followed a randomized, negative-controlled, double-blinded, parallel study
design. A total of 1519 healthy piglets were equally distributed among two tfreatment
groups with regard to initial body weight and litter assignment. One week before weaning,
one group of piglets (n=754) was vaccinated with Ingelvac® CircoFLEX™ and the other
group (n=765) received a placebo. The test articles were administered as a single 1 ml
dose intramuscularly in the right neck region when piglets were 25.4 + 3.18 days (mean +
S.D.) old. After weaning pigs of both treatment groups were kept in mixed groups until

the end of finishing in order to maximise the uniform exposure to pathogens.
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bronchi spectica (Hozbor D et al., Res Mcrobiol 1999
Jun; 150(5) : 333-41) and Haenophil us parasis
wo gabsassyglia M et al., J Vet Diagn Invest 198O1/ER2008/061566
1(2): 140-5) in lung tissue sanples. For
quantification of the PCv2_.gygral load in serum PCV2
genone equi val ents was/is quantified according to the
nmet hod described in Brunborg et al., 2004; J. Viro
Met hods 122: 171-178. For anplification of PCV2,

pginers ECV2-84;1265U21 and PCV2-84- 1319L21 were/are
Logueraseigaaip iedciogs | aye|l for a positive sanpl e was set
as 104 tenpl ate copies per ml serum based on .
Polyniesast i ahnine rgaetiomarrays wire usesl/2s pigreripgd i ¢rideatq @atect specific
assays were perfornmed by bi oScreen GrbH, WMster,
n(teeiceanyds Re PRRIYV PRM2dassir Hewi al.,| I ChasMicwwkist i1924;82(9):2197-203),
whet her the onset and severity of the observed PMAS
ABRBPBSHE N SHifs @akdt ERL alSi 00 Rictobie B2 G003 8(e): B3906d)abBeoplasma
to the onset of PCV2 viraema in the bl ood of

: . : [ s":. : L J.u t ' '
hgg,]ﬁ%ﬁilgs%hgg?aﬁ ROIAELS 1 VEP Diddr el b9 Muds! BtSR246-51),

2 Viraema startedint
| acebo-treated. group e ni .S re.ap i mat .
hefigacuksn 0V PR LS ol g JMEERE SO ARl 2922.9),
positive animals were reached when aninals were _
Papgisitn wadieriga {Tovesend KMerail.of §lin Migiebiod 17e% Rer:36(4%§R96-100),
until the end of fattening, the proportion of PCV2
Avtinatewillus oplearapsennamicke (Saalemd, witt AlouApholwsingr in Pasteurellaceae
reachi ng baseline levels again. In the average the
shdiflsVi floal sGun#s.l ovietof MidroBien aodmshed 1Dr4@$365Y6), Bordetella
(data not shown). Conpared to the placebo-treated

b%%&ﬁwﬁapm@%}i BN &f aPC\ReP Aictdrra 49'991&1@;15@6%%3-41) and
vaccl hated group was significantly reduced (p<0.0001)

d
h : o iti i mal .
e G T SO R

viraema In
in lung tissue samples.

For quantification of the PCV2 viral load in serum, PCV2 genome equivalents was/is
guantified according to the method described in Brunborg et al., 2004; J. Virol Methods
122: 171-178. For amplification of PCV2, primers PCV2-84-1265U21 and PCV2-84-
1319121 were/are used. The cut-off level for a positive sample was set as 10* template
copies per ml serum based on validation experiments. All PCV2 DNA quantification

assays were performed by bioScreen GmbH, Miinster, Germany.

Results

PCV2 viraemia

It was investigated whether the onset and severity of the observed PMWS characteristic
clinical signs and lesions were related to the onset of PCV2 viraemia in the blood of pre-

selected “sample animals”. As illustrated in Figure 1, the onset of PCV2 viraemia started
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vacci nated ani mals was reduced by 3 1 days (p<0.0001;
data not shown). Another focus was placed on the

wexaaiosmB4 on of the viral load in aninmals. | n PEI/EP2008/061566

study viral |oads of clinical relevance (>10 g&/m of

serum) were mainly observedsmyn pl acebotreated ani nmal s

in the early phase of viraem a when aninals were

. i t - . i l. e

SRR DR L BB U iRl WS iorfber o BgpPota. peck
rel evant viral,_|,0 409%. was .hi gher than the .
l?)"rekfp&‘fhi 5B b7 83 BERG oehivE el Bhre PR bo e pgimals were
| oads (37% . This ratio was drastically changing at .
apprexinagtely g e doweskss ok iram( iy weekswiedes vatil hgegnddefefatiening, the
a significant reduction of infections with clinical
pragloeti@nceP CVa viraanicremiresls avisniekizatihavithentchgraeset tedehing baseline
for PCV2, subclinical infections were predoninating at

J@els AR, Yz e aléRe Melifdieid(iil drdtRin! BlviradmiaSbi¥RIoY 561dB¢s (data not
PCV2 profile on the selected study sites during the

SB&&;@ of the study were characterized as follows: a) an
onset of PCV2 viraem a at study week 9-10 that

oi ncided . with fhe onset of clinical si and.l.esions, .
GRBIER B AebaierT Foitotd miPga BhEta SRR artiils in th
animals at the early E)hase of PCV2 viraema, c) a .
vacepated sroHp was ggatficaptly reduesd @sP&PPviEE ne morethig 33T positive
in the percentage of animals with clinical and
apinmelg |at rthe gleak alfevigavmiy i (Fedurd dddds Tha avaoagenduretdon of viraemia in
ani mal s conpared to pl acebo-treated ani mal s. Presence

vatcisned atinhRAvasiredieed beo$ dags (Pa©0eDD-datedit eBovai mal s
The results obtained so far confirmthe di agnosis of

AR LRI Wad RScRNA ¥ ek aRltidiin RERIY ﬁﬁéiqea@g{jaﬂiﬂﬁk@:?ﬁ fhis study

t hat vacci nation agai nst PCV2 can consi derably protec

v%gl fB%ldss o{ Elg'ma?%an ng L>tsl OtB :gﬁ?rﬁf St scl:?%}fl* %\%\I}é:‘jg%lﬁlg (%besglivledn én placebo-

imunrzati on experi ererore

of the. hypothesis tﬂIat P causes an .un@erl in .

A FOLTD B A R Pt PTG e, W HEe SuBE e P bppatcly 10-15
in the case of a PCV2 associated i nmundeficiency the . o
waeky gkhdiigwe 1d- Aaftee peconk 1 hrtesks theeprgnargon of apingls with clinical
viraem a woul d be higher in placebo-treated ani nmals

relevant viral loads (40%) was higher than the proportion of animals with subclinical
relevant viral loads (37%). This ratio was drastically changing at the late phase of
viraemia (17-25 weeks of age) due to a significant reduction of infections with clinical
relevance. In vaccinated animals that were positive for PCV2, subclinical infections were
predominating at all analyzed time points (Figure 1B).

In summary, the PCV2 profile on the selected study sites during the time of the study
were characterized as follows: a) an onset of PCV2 viraemia at study week 9-10 that
coincided with the onset of clinical signs and lestons of PMWS, b) a high viral lead in
placebo-treated animals at the early phase of PCV2 viraemia, c) a significant reduction in

the duration of viraemia and in the percentage of animals with clinical and sub-clinical

relevant viral loads in vaccinated animals compared to placebo-treated animals.
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than in the vaccinated animals. In a first step the
exposure of the study aninmals to opportunistic

wor@as®ss was therefore anal yzed in nore det aPCT/EBR 061566

noni toring of clinical signs had shown that aninmals
were predom nately affected3fgr-omrespiratory signs it
was deci ded to select |lung sanples of dead animals for
a respective pathogen screening by PCR In Table 3
results are presented for placebo-treated animals
PQ! s'ccentj.h%y. %%o]nsi eer ed t ef.I,elct nost

CRAe Qg P el N A S B LB G & onset  of PCV2
vi raem ab§3-8 weeks of age) the in¥ ?/?‘t hogen t hat was
Thetreadte pbigined g, far gonbrm jhy dingreiie st SMWBadkE-the apglyeed study
ani mal s was Streptococcus suis. At onset of PCV2
pepulaiger and Srdid@tenbek gacoinatigre jigaidst AE VD LtaiBconsivgrabiynpiotect animals
of placebo-treated animals was found positive for PCV2
fitdii [P W SO Uthi© blaBetinednyivteld limAginSAlph expsvihéenttibsikefe allowed the
positive for PRRSV. O her pathogens detected in | ow

AR F the BlybOBEsi AHATEMINS b&s&@@hﬁl&?l&%%ﬁdﬁo& S&sib¥eh animals.
pat hogens re Mycopl asna hyorhinis; copl as

h neumni;ae.and Stre s suis.. The -hi st

N BOTEATRE B i e B SO RE S o T 1 BoPHGORY p gauency of
sanpl es of, placebo -treated ani mal s during. the acute )
ceﬂg@@tw ﬂﬁex/@ewﬁ%@ﬁi’g%?rﬂrf@w ‘o(@%l@eg“ﬂg‘ﬁg&l?qa%ﬁﬁﬁ@md animals
the 17 lung sanples tested positive for PCV2, 12 were
thansin theumercingledearpmelst iy fignt SRR exppsug ¢fothe study animals to
Mycopl asma hyorhinis. In addition, co-infections with
opporeptigroogsismei wa theRefstee amadyded iU biooe iddmilwsSiee monitoring of
sporadically detected. Finally, atthe |ate phase of
chihfcalefiin® Kallsh3GnMBR sinddls A@R) pre@orthithRe) AfftSedMrdii respiratory signs
Mycopl asma hyopnennoni ae were predom nating (6 out of

7 e . fectians, i ’
1W§sg%/el%1cfé9% L& lbfg&nﬁg&% a%?# AP G Pe OV #gﬂ@g‘é screening

asma hyor hi ~Actino ts pleiitropne _
S o T Sredts PROSHEEE 61 POrrehied Sins Ralk sgf they are
lif ly 2 out of 22 of | I f
ceﬁ%&%ﬁg?qr@sﬁg%osaglp Y satye e Sagﬁmgés?t ive for PCV2

al one. In nost anal yzed |ung sanpl es positive for PCV2
Before onset of PCV2 viraemia (3-8 weeks of age) the only pathogen that was detected in

2 out of 5 lung samples of placebo-treated animals was Streptococcus suis. At onset of
PCV2 viraemia (9-10 weeks of age), 1 out of 8 lung samples of placebo-treated animals
was found positive for PCV2 while 4 out of 8 analyzed lung samples were tested positive
for PRRSV. Other pathogens detected in low numbers either alone or in combination with
these two pathogens were Mycoplasma hyorhinis, Mycoplasma hyopneumoniae and
Streptococcus suis. The highest amount of co-infecting pathogens was detected in lung
samples of placebo-treated animals during the acute phase of PCV2 viraemia (11-16
weeks of age). Among the 17 lung samples tested positive for PCV2, 12 were also found
to be positive for PRRSV and 13 for Mycoplasma hyorhinis. In addition, co-infections

with Streprococcus suis or Pasteurella multocida were sporadically detected. Finally, at
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conmbi nations of two or three opportunistic organi snms
were detected. During the course of the study PCV2
WO 60808168/ was t hus seen in associati on with SPUFEBRL008/061566
respiratory conconmitant- infections. The onset and
peak of PCV2 viraem a coinc3ded with the onsets and
peaks of PRRSV and Mycopl asma hyorhi ms co-infections

N §4EAshakd Eof %E%rﬁﬁﬁagle/ -84 \feg@ @/ ’g@mca étlons with Mycoplasma

acconpanled by t set o asma hyopneunoni

h_god)newg?r%n Reduct muga&i}gé@ ?lﬂf éﬁn &X)s%ye llmréaéalmoprl]es) but co-
respl ratory pat hopens detected in |ung

iHeSHORE e dVitlh Ay QPP SDEHEBR: arﬂé‘ﬁ@olwtlhwt rréawﬁémumomae and
groups for the tinme before onset of PCV2 viraem a

Sprdptveoanst sighwerd alsfauad. Forghonstak tohe REIMRI afier dlendrget of viraemia
(10- 26 weeks of age) the proportion of |ung sanpl es of

(a6 ovaeht ef lid)i sy @ whidd2onel Rink 85indlks RISHAdeb6 tkfed animals were
Mycopl asma hyor hi ns and PRRSV was reduced by 71%

0 %160 , T
t&sgg %&%%S{ﬁggcygsglﬁﬁg g?%é?s agﬁl&ﬁ&?%d V%h%ﬁ)lés %glslﬁvé'-)for PCV2

7 (12
%%%%3% o\ gbrr e Wf@mﬂ? Shfisty %rs%%teefaééfé%‘\ﬁe course of
R{% tr03|t|s (0/ 26) 0(0/11
feastigd) RN i @“%‘aﬁfﬁseéh‘-'lsr &ﬁnpp%caé%lqt@at\@@ ARYGHH| gespiratory
wer e sporadically found to be positive for
cogeopiighiiftatipas. plheumsgrendmsak 86 PSIM2ghiraediis teineided sviihnthe onsets
t he nunber of |ung sanples positive for Mycopl asm
ahy peaks WFRREY afsd Adpvoeose isordinis coinfBaiine whetdag the late phase of
mul t oci da were observed in a second study anong both
PUNRatvEREiad E PEccopatibdli hattRd dnBet of a Mycoplasma hyopneumoniae

infection.

Reduction of co-infections by vaccination against PCV?2

Comparison of the frequency of respiratory pathogens detected in lung samples revealed
no major differences among both treatment groups for the time before onset of PCV2
viraemia (data not shown). After the onset of PCV2 viraemia (10-26 weeks of age) the
proportion of lung samples of vaccinated animals which were tested positive for
Mycoplasma hyorhinis and PRRSV was reduced by 71% (p=0.0293) and 46% (p=0.2847),

respectively (Table 1).

Table 1: Study results of BOS BIV1 030

Placebo Vaccine reduction
% ) % N %
PCV2 92 (24/26) 55 (6/11) 40
PRRSV 50 (13/26) 27 (3/11) 46
M. hyorhinis 62 (16/26) 18 (21D )
M. hyopneumoniae 23 (6/26) 45 (5/11) -
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Tabl e 2 these pathogens were either present at only

| ow frequencies {Streptococcus suis, Pasteurella
woimosiesa) or did appear at the very | ate phaBeT/@P2008/061566

PCvV2 infection {Mcoplasma hyopneum oni ae). |In another

study (study BO5 BIVI 013) _ggsimlar resistance to

concorn'tant pat hogens was observed i n vacci nated

Ls as pr esenUe,d

abl e §)/l 2: Study
BO5 BI F& nder t gf ence of
t he f )i 2
p-la frequg Actl E@)/am Il us

%’gu %n agai ns
ctions as wel |
|Ius p raQﬁé) Mycopl as
d Pef® I

pI B hieentisi ae.
VT pEmisgis Pas
spp., Strepococcus suis. co-| nf ect| ons was thus

not ably reduced. I n another study a sim/lar resistance

Fuethddifed lasmunipleo popupRedbacenasl ahsels\Vieetei sporadically found to be
vacci nated ani mal s al so. LI TERATUR [1] Cark T.

pgsiElO@lf&chtPIogEQﬁmp %ﬁz&%@inﬂ&n%‘l%Eiﬁﬁygm&emttﬁenﬂumber of lung

ndrone o Brunborg |

s&qlplgs\ﬂorsﬁwet‘{}ﬁ eﬂslgcolpgv}wg %rﬁ%ﬁﬁt) onu%{ Fgf?o%or%u ﬁzgs or Pasteurella
ti ssue sanples of healthy pigs and pj
HOQE e A¥RTR §DIRITad) I8 AsTeePRAStRsERong K3t grﬁwnbgmgs gbs indicated in
TagMan- based real -time PCR J Virol Methods 2004 Dec
Taeble] 2 grppathageng v@re pigher Mrdsant B, onkit e frequepcies (Strepiococcus suis,
PMAS/ PCVD: Di agnosi s, Disease and Control: Wal do we
BaR@wel[2006idtitia) Gor2 Q16 agpdar 18, (1R00Ery 14 AhdsanofGNCV2 infection
McNeilly F, Ellis J, et al. PMAG: experinental nodel
(ﬁfg,%ﬁgs,ﬁmﬁj%&hézmm%et M crobi ol 2004 Feb 4;98(2):

. [5] ae C. Postweaning nultisystem c wasting
syndrone: a review of aetiology, diagnosis

In another study (study B0S BIVI 013) a similar resistance to concomitant pathogens was

observed in vaccinated animals as presented in Table 2.

Table 2: Study results of B05 BIVI 013

Placebo Vaccine reduction
% (N) Ya (N) Yo
P. multocida 14  15/109 0 0/32 100
H. parasuis 3 3/109 0 0/32 100
Salmonella spp. 5 5/109 0 0/32 100
APP 4 4/109 0 0/32 100
S. suis 50  15/30 n.a. na, n.a.

Under the influence of vaccination against PCV-2 the frequency of PCV2 infections as
well as the frequency of Actinobacillus pleuropneumoniae, Haemophilus parasuis,
Mycoplasma hyrhinis, Pasteurella multocida, PRRSV, Salmonella spp., Strepococcus suis.

co-infections was thus notably reduced.
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by a bacterial pathogen. 6. The nmethod according to
claim2, characterized in that the conconitant

WO pfoeosicsh i s caused by an enteric pathogen. 7PCIVRR2008/061566

nmet hod according to claim2, characterized in that the
concomtant infection is caused by Actinobacillus

pl eur opneunoni ae, Haenophi s parasui s,

Mycopl asnmahyr hi ni s, Mycopl asna hyopneunoni ae |,
Pasteurelia nultocida, S gl la spp., Strepococcus
suis. 8. The nethod according to any one of clains 1
to 7, characterized in that the pigs or the herd of
pigs are/is infected with PCV2. 9. The nethod

one of ¢ characterize .

RTRHEoP oduipR MecepSeghi P SRntion SHERE S PO 610 of pies
redu d wth regard to gne or npre of said infectians
FEHSCREY ans PO GohaReTS aﬁﬁsawéw PR Y2 £omprsipa disi straragdministering to
contr ol rou 10. The net hod according to any one of
&g mg(szL ap ¢itgctiven anawK ¢if BeW? isntigaer gh dMPEYOZEnin EQrgRAYition
is killed PCV-2, nodified |live PCV2 or any i mrunogenic
pampnvmgPéﬁﬁamgmn The nethod according to any one of
claims 1 to 10, characterized in that the PCV-2
antigen is or conprises PCV2 ORF-2. 12. A method for
i nproving the resistance of pigs against concomtant
iThE asdtha@n scooidify andaior | nolkaeacpaizbd e misit alid esncbihazint Ral2tion is
conprising the step adm nistering to said pig(s) an
ehise€ by ¥ Qirall'battriaDindRF Yidhgalfati@en. Or  an i nunogeni c
conposition conprising PCV2 antigen. 13. The net hod
according to claim 12, characterized in that the
conconmitant infection is caused by a viral, bacteria

%Q /\REh ! Q&%}du&a&h ogfnal éharz;@ﬂé?lzg@tnh Qcht FE ngrf%blﬂgaﬁt Qnfection is

l'aim 13, characterized in that the concomtant

cQ&ﬁ&B&QHﬂ;ﬁﬂﬁE&ﬁed by viral pathogen.

The method according to claim 3, characterized in that the concomitant infection is

caused by PRRS.

The method according to claim 2, characterized in that concomitant infection is caused

by a bacterial pathogen.

The method according to claim 2, characterized in that the concomitant infection is

caused by an enteric pathogen.

The method according to claim 2, characterized in that the concomitant infection is

caused by Actinobacillus pleuropneumoniae, Haemophilus parasuis, Mycoplasma
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15. The nmethod according to claim 14, characterized in
that the concomtant infection is caused by PRRS. 16.

wab@omstteBbd according to claim 13, characteri zRCI/EP2D8/061566

10,

11.

12.

13.

conconmitant infection is caused by a bacteria]

pat hogen. 17. The nethod according to claim13,
characterized that concom4sant infection is caused by
an enteric pathogen. 18. The method according to claim

hnrﬁé“aﬁ/@&kgztis:nﬁaggngbﬁh fnlﬂ@ﬁlaxf he peROGAN Altocidd! %QH[?T(?]FI&AS Spp.,

caused us pl €ur opneunoni a® Haeno

Eﬁ%ﬁﬁg&ﬁSS&ycoplasna hyrhi nis, Mycopl asns
y

eunoni ae, Pasteurella multocida, Salnonella spp.
Strepococcus suis. 19. The nethod according to any one
of claims 11 to 16, characterized in that the pigs are

fected with PCvV2. 20. The d .according to any
%"t?fhoglaﬁ‘?%&‘“& oy 9 OfGPi’HFgE a‘%‘éﬁ‘i‘c eﬂzﬁﬂ‘gtt}‘%‘ [ Bies or the
Eercenta ge of concomitant infections is reduced with
gy gigs regnifestedittePeY2sai d i nfections for nore than
10% as conpared to a non-vacci nated control group.2 1.
The net hod according to any one of clains 11 to 18,
characterized in that the PCV-2 antigen is killed
Pay/methed dicddrdidg it oy GE\6fZ1adns iy 8 ehatnetsgiesd io thatrthe percentage
thereof. 22. The nethod according to any one of clains
i cormom@antchiecdmt Bricdedd iwitht dagdrd tdendQvmidraof saje infécsions for
or conprises PCV-2 ORF-2. 23. Use of PCV-2 antigen for
fifoee BaePeenat tampadd @R doMVHaRgeRi neslngpap. tion for the
reduction of concom tant infections caused by one or
nore pat hogens other than PCV-2 in pigs or a herd of
pi gs. 24. The use according to claim?2l1l, characterized

e trdlodt REc@MRCOMl adHe JINIAHE 1101 9, ShEAURASd in that the PCV-2

antigen is killed PCV-2, modified live PCV2 or any immunogenic part thereof.

The method according to any one of claims 1 to 10, characterized in that the PCV-2

antigen is or comprises PCV2 ORF-2.

A method for improving the resistance of pigs against concomitant infections with one
or more pathogens other than PCV2, comprising the step administering to said pig(s) an
effective amount of PCV2 antigen or an immunogenic composition comprising PCV2

antigen.

The method according to claim 12, characterized in that the concomitant infection is

caused by a viral, bacterial and/or fungal pathogen.
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by a viral, bacterial and/or fungal pathogen. 25. The
use according to claim 22, characterized in that the

W@ oveoshesant i nfection is caused by a viral pardigRI908/061566

14.

15.

16.

17.

[8.

20.

26. The use according to claim 23, characterized in
that the concomtant infection is caused by PRRS. 27.
The use according to clainm@2, characterized that
conconmitant infection is caused by a bacteri al

t hogen. 28..The use according ta ¢laim?23, . . L
ARt R, aesin S R PREPEBHET Rt el Botppipentgntecton is
caus§g¥b¥ Ag%inobacillus pl eur opneunoni ae, Haenophil us
Gared By ¥iTal pebeeinasma hyr hi ni s, Mycopl asm
hyopneunoni ae, Pasteurella nultocida, Salnonella spp.
Strepococcus suis, 29. The use according to any one of
clainme 2 1 to 26, characterized in that the pigs or
{Tihe mpslrad astorgingstoaplasmi K1, ichdreeserdagd vin tilket pi@yvconco@@iant Tihction is
use according to any one of clainms 2 1 to 27,
chesedby BRR3ed in that the percentage of the
concomtant infection is reduced with regard to one or
nore of said infections for nore than 10% as conpar ed
to a non-vacci nated control group. 3 1. The use

aGE @letiod Gcdopdiadib QM4ig 1 cledraitdiBe®ihdt doficdBitant infection is caused by
characterized in that the PCV-2 antigen is killed

R@Mciérial pR@bidned |ive PCV-2 or any inmunogenic part

t hereof. 32. The use according to any one of clains 2
1 to 29, characterized in that the PCV-2 antigen is or
conpri ses PCV-2 ORF-2,

The method according to claim 13, characterized that concomitant infection is caused by

an enteric pathogen.

The method according to claim 13, characterized in that the concomitant infection is
caused by Actinobacillus pleuropneumoniae, Haemophilus parasuis, Mycoplasma
hyrhinis, Mycoplasms hyopneumoniae, Pasteurella multocida, Salmonella spp.,

Strepococcus suis.

The method according to any one of claims 11 to 16, characterized in that the pigs are

infected with PCV2.

The method according to any one of claims 11 to 17, characterized in that the percentage
of concomitant infections is reduced with regard to one or more of said infections for

more than 10% as compared to a non-vaccinated control group.
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21.

22,

23.

24,

25.

26,

27.

28.

- 47 -
The method according to any one of claims 11 to 18, characterized in that the PCV-2

antigen is killed PCV2, modified live PCV-2 or any immunogenic part thereof.

The method according to any one of claims 11 to 19, characterized in that the PCV-2

antigen is or comprises PCV-2 ORF-2.

Use of PCV-2 antigen for the preparation of an immunogenic composition for the
reduction of concomitant infections caused by one or more pathogens other than PCV-2

in pigs or a herd of pigs.

The use according to claim 21, characterized in that the concomitant infection is caused

by a viral, bacterial and/or fungal pathogen.

The use according to claim 22, characterized in that the concomitant infection is caused

by a viral pathogen.

The use according to claim 23, characterized in that the concomitant infection is caused

by PRRS.

The uvse according to claim 22, characterized that concomitant infection is caused by a

bacterial pathogen.

The use according to claim 23, characterized in that the concomitant infection is caused

by Actinobacillus pleuropneumoniae, Haemophilus parasuis, Mycoplasma hyrhinis,
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29.

30.

31.

32,

- 48 -
Mycoplasma hyopneumoniae, Pasteurella multocida, Salmonella spp., Strepococcus

suis.

The use according to any one of claims 21 to 26, characterized in that the pigs or the

herd of pigs are/is infected with PCV-2,

The use according to any one of claims 21 to 27, characterized in that the percentage of
the concomitant infection is reduced with regard to one or more of said infections for

more than 10% as compared to a non-vaccinated control group.

The use according to any one of claims 21 to 28, characterized in that the PCV-2 antigen

is killed PCV-2, modified live PCV-2 or any immunogenic part thereof.

The use according to any one of claims 21 to 29, characterized in that the PCV-2 antigen

is or comprises PCV-2 ORF-2,



