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PREVENTI ON AND TREATMENT OF SUB- CLI NI CAL PCVD SEQUENCE
LI STING Thi s application contains a sequence |isting
WO poopapssn9 f ormat and i n conput er readabl e for nBCT/EP1068/051628
t eachi ngs and content of which are hereby incorporated
by reference. The sequence listing is identical with
that incorporated in WO06/072065. BACKGROUND OF THE

'rg'l\/g'is*ﬂ@kﬁ O RND PREAMARN POFSEBRFERGAL PCaNH i ON

conprising a porcine circovirus type 2 (PCV2) antigen
for the prevention f. sub-clinical
(chronic) PCV2 inf e%ﬁ%ﬁgmﬁ%ﬂﬁ% preferably in
_ pigs. Description of the Prior Art Porcine circovirus

This atpyg@at@n(cp@ms 4 s§quenspriibing inpaperfPrmgh 4nd iy camppter jeadable format,
i cosahedral, nonenvel oped DNA virus, which contains a

the tesdhngs end cosnaed vdiiclcark derehe noeporREV/By sdfarease. The sequence listing
approxi mately 80% sequence identity with porcine

is ide@idaCWith this iddpBRrated BOVWO06/0I206YEr, in contrast with
PCVI, which is generally non-virulent, infection of
swine with PCV2 has recently associated with a nunber
of di sease syndronmes which have been collectively
named Porci ne Qi | ' al so known
as Porcine G r@éﬁﬁ@@s@?mﬁ&{@&?éﬁ(PWAD))

. (A'lan et al, 2006, |IPVS Congress). Postweani ng

Field il 18Wi ¢ Wasting Syndrone (PMAB) is generally
regarded to be the major clinical manifestation of

The prEVD it Hatidh nejates toghe uscl@fgm, imsninegetkie abmhosi@rigonEprising a porcine
201- 203; Kennedy et al., 2000, J Conp Pat hol ;

circovirus type 2 (PCV2) antigen for the prevention and treatment of sub-clinical (chronic)

PCV2 infections in animals, preferably in pigs.

Description of the Prior Art

Porcine circovirus type 2 (PCV2) is a small (17 - 22 nm in diameter), icosahedral, non-
enveloped DNA virus, which contains a single-stranded circular genome. PCV2 shares
approximately 80% sequence identity with porcine circovirus type 1 (PCV1). However, in
contrast with PCV1, which is generally non-virulent, infection of swine with PCV2 has
recently associated with a number of disease syndromes which have been collectively named
Porcine Circovirus Diseases (PCVD) (also known as Porcine Circovirus associated Diseases
(PCVAD)) (Allan et al, 2006, IPVS Congress). Postweaning Multisystemic Wasting
Syndrome (PMWS) is generally regarded to be the major clinical manifestation of PCVD
(Harding et al., 1997, Swine Health Prod; 5: 201-203; Kennedy et al., 2000, J] Comp Pathol;
122: 9-24). Other potentially related conditions reported in the literature include porcine

respiratory disease complex (PRDC), porcine dermatopathy and nephropathy syndrome



10

15

20

122: 9-24). O her potentially related conditions
reported in the literature include porcine respiratory
waelr@eassoronpl ex (PRDC), porcine dermat opat hy BCTEP2008/051628
nephr opat hy syndrone(PDNS), reproductive failure,
granul omat ous enteritis and potentially, congenital
trenors (CT-All) and perinatal nyocarditis (Chae,
tearn] J e . . = . f.fiec '
(PDN gtlﬁgfeo%ﬁésﬁ’ve faqlugeg;ﬁ%tpﬁ&gatoég%l}%ﬁﬁg anF %aaflg’ ESheRh®S tremors

-22 we age. PCVWDis ¢

aracterized b st i.ng, «,.pal.ene the ski
AR FRHACEy el BT IR YRRHERS 25 20035 89 fdBao
icterus, and jaundice. In sonme affected swi ne, a
conbi nation of all synptons will be apparent while
ot her affected swne will only have one or two of
PCVI} hfews pigapriovesn CMA whekadf a200X;VNas cliRedlly dBgicteazed by wasting,
Mortality rate for swine infected with PCV2 can
palena@p fahe Bk Unthikitine’g rnegraops ydistrass,r disielga, Getamd, and jaundice. In
macroscopi ¢ | esions al so appear on nultiple tissues

some afdctod 4R, aWohtbihatioR i i %f 5% RAIING 4Pp8rdiP $hils YMP Niffected
site for lesions (Al lan an I1is, 2000; J Vet. D agn.

.| pve ; - 3- . r I.oN ) )

swine PESy hafonoan o S ARt FRLERL Fhu 2082 \RCRse: 150: 456).
ntigen _.and the.severity. o 1.Croscopic |y oid .

Morto i 55 Ripouiorgccishonyh PRVAGRT | BRroach! oot Vit dgcrosy.

~ also been found for the anmount of nucleic acid or )

microggepicyand i AGPSORICalssionh alsge gricps pnomuttipde dispues cad organs, with
synptons (Brunborg, 2004; Liu, 2000; dvera, 2004).

lympheiidy orgams flermgnthef mosh ROvDomaute foe &sicnk dwWilat ;anldakildisy206@(; J Vet.
| oads that are higher than 106 genoni c equival ents per

DiagnMInvdst), ¢@N3NARLA ts@ofg icBirelatiby happasedbsceiicdci®®Reen the amount of
mani festations of PCV2 infection, sub-clinical PCV2

PCV2it st ia&ﬁsoraﬂi'nﬁgéeth MO &9el§ JABRAREHID 1§rﬁﬁ;§c{?(>1/ FiJIR! Brunborg,

hat are infected wth PCV2 but are Cl?lnl ca

2004)2%{ é@(%tﬁoq}?}%igrggla{(ionn H&ns %oaé%{}%‘o{nﬁ# ?0611’ttileo lelé]liinﬁcog)gu‘g’ltefc’c acid or antigen

orns 0O ectron

sub-clinical .infectiao may easily transiti i nt
in blgs d g]ﬁdseélpliiffé/eofe ﬁle chnn?cal s%/lrnptorns ¥Brun org, 20811; L1r1]1, %OOO; Olvera,

2004). Pigs suffering from PCVD have been shown to have viral loads that are higher than

10° genomic equivalents per ml.

In contrast to clinically apparent disease manifestations of PCV2 infection, sub-clinical PCV2
infections are thought to be present in those animals that are infected with PCV2 but are
clinically asymptomatic. In general, a releationship exists between these forms of PCV2
infection since sub-clinical infections may easily transition into PCVD, and since

convalescent animals may stay persistently (chronically) infected (see Figure 1).

Recent observations have demonstrated that sub-clinical PCV2 infections are frequent events.
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conval escent animals may stay persistently

(chronically) infected (see Figure 1). Recent
wob®enysrvd ons have denonstrated that sub-cli ni PEl/EPOVR051628

i nfections are frequent events. The exi stence of

sub-clinical infections has been denonstrated by both

experinmental and field studies. In |aboratory studies

The ekiktci@UbAuB& IR RANA fdRBEs IBEWRei Héxﬁ&rﬁh‘gféidh_ gi'aopﬁé;eﬁeﬂﬁl%htal and field

pigs is not always associated Wt si'gns or

studicy J5) 8 aoRGHIRiSH Dbt Hov HRtp T oBionDan ERERA! pies is not
that the incidence of PCV2.infected, seropositive

alwayp @pipsiated Withrdmicahsigns 96 lesignsdElens 6t 2her Y, afstelathef» 38:528-
with PCVD (O vera et al., 2004, J . Virol. Methods,

539). 10 zdditengegveradf fiedd stutegsdsavichshownathet ghepmcidenesedl &6'V2 infected,
acute outbreak of PCVD remain PCV2 infected w thout

serop&sitde Ingdaisyhigipgrah@nthecihtidem@l of Siegdrsaffodegiowdh PGV (Ohera et al.,
literature this formof sub-clinical (persistent)

2004,i1n{86L MAhYdst 17 78-408TOftérS halds ehat BhiEkpehBI@RIak acute outbreak of
infection (Burch D., 2006, Pig International). The

PVIFERRRRTE2 | PRAGL Bl FE 1D Y eSO AL eGPl o e
. SO a} I n }thuI r, it s, not known and.n “ -
iteradhifh g o AT Rl e iyt SEBhG R s sllsd “chronic
) of PCV2 infections have any inpact on growth
infectipa(Byrdhehe Q00T Pininganationgh. i n general on the overal

health of the affected ani mals. Approaches to treat

PCV2 i nfections based on a DNA vacci ne are descri bed
in US. Patent No. 6,703,023. In WO 03/049703

The eporREMEdliiBPadfof @AV VR wBloMidally iefeetbd BerdS, i€ @8 14 B@ichown and has
conprising a PCV backbone in which an i nmunogeni c

never $eREdQLriBe PR PR réBiaﬁich;tyzlt ¥hé %ﬂ&o&%ﬁnﬁ?ﬁ%&c&%ﬁﬁw% ever given
the PCV-T backbone. W09/ 18214 has provi ded severa

PCV2 st r.ai,ns._an edures f.or the .preparation, of
wherti MR E0E L0 IETR Py uF ROERS AL fyeBmance of
een reported. An effec ased subunit

anim OF IR OBy g@rpvle@é]&]slaélia\éf W%%fegteg animals.

Approaches to treat PCV2 infections 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 PCV-1 backbone. W099/18214 has provided several PCV2 strains and
procedures for the preparation of a killed PVC2 vaccine. However, no efficacy data have
been reported. An effective ORF-2 based subunit vaccine has been reported in
WO006/072065. Any of such vaccines are intended to be used for the vaccination/treatment of
swine or pigs older than 3 weeks of age. None of these vaccines have ever been described for

the prophylaxis or treatment of animals sub-clinically infected with PCV2. Moreover, such
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W06/ 072065. Any of such vaccines are intended to be

used for the vaccination/treatnent of sw ne or pigs
wo@bkaengoban 3 weeks of age. None of these vaccPCEHEPIva&/@51628

ever been described for the prophylaxis or treatnent

of animals sub-clinically infected with PCV2.

Moreover, suchvacci nes have not been described to

vacciriel rl’lﬁl@{ nét:'ﬂgglfﬂ Fés\én Ct eéfe? g'}{gluh gﬁh& @’C’\Q infe gtlon in sub-clinically

sub-c groups ani mal s an

. rove their mance EF DESCRI PTI ON OF

infeott BB 4 HER lé%aﬁﬁfg RSl %rgwhfpsﬁﬂgn%}cepcvz
infections. Figure 2 : Mirtality rate and average
daily weight gain in fattening on the study farm
before and after study initiation. Figure 3:
Devel opment BRIEMPESERAPTNEN BHdJHRSIRAWINGY er ence
(I'VP-CP) and of the nean virus |oad (log 10) over the

Figure bubskraft forhs P2 infdcgone 4: Conpari son of the
percentage of animals with a virus | oad of > 106

Figurd 8! Qnmrtﬁhﬁqld’[evﬁid% flolldaly \x%%gﬁﬂghinﬂntmﬁéhlﬁg SﬁutHEetﬂﬁdy farm before
|

groups ure 5. Conparison of the percentage of
andaﬁ&sﬂ% 1n &1 a virus |load of 104-10E6 genomnic
qui v M of serumin both treatment gr oups.

ﬂgﬂf’aﬁ T e HSF@ Ry oy i s pasedhP Pl and gt the mean virus

yndrones. Dependi ng on the PCV2-rel ated di sease
load (&gépb%‘@if&}? qoyrsmof i sidyal si gns of an acute PCV2
infection may be one or nore of the foll ow ng
Figuré idndiomgysirisar) of thé¢ gaicknantofianomeaseith movitwl lopg afat ¢0° genomic
(4-20% higher), b) a significant increase in the

equivAlERGHERE YerQin ihbotStrddmo%réiyse) and c) other clinical
apparent signs such as respiratory synptoms, diarrhea,
Figur@@! @Bﬁﬁbﬁriﬁn éfht@le%&créntage of animals with a virus load of 10*-10E® genomic

equivalents/ml of serum in both treatment groups.

DISCLOSURE OF THE INVENTION
Clinical apparent PCV2 infections are associated with different disease syndromes.
Depending on the PCV2-related disease expression form, clinical signs of an acute PCV2
infection may be one or more of the following findings: a) a significant increased mortality
rate (4-20% higher), b) a significant increase in the frequency of runts (5-50% more) and c)
other clinical apparent signs such as respiratory symptoms, diarrhea, paleness of the skin,
icterus, unthriftiness (morbidity rate 4-60%). In addition, high viral titers of more than 10° or
107 per ml serum or tissue are a characteristic finding in most of the animals with acute signs

of PCVD. Beside this acute PCV2 infection, sub-clinical PCV2 infections characterized by
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icterus, unthriftiness (norbidity rate 4-60%. In
addition, high viral titers of nore than 106 or 107
w@eeosidsoser um or tissue are a characteristic fPOOEPIO$/O51628
nost of the animals with acute signs of PCVD. Beside
this acute PCV2 infection, sub-clinical PCV2
i nfections characterized byno or a low norbidity rate
of . I
no or AFEGTRTLIR FUBSeoRRs dndhe S one L PPROTE GRS Cusg MbRloh ¥ an acut
sub-clinical PCV2.infectiaon.. r. b- cl,i ni cal -
PV i ians i it AT 0 o St biel B T g (TSR g pob-clinical
i of an acute PCV2 infection. It has been surprisingly
infoctiopy AR AHRIOCEUIS JHOH! HIYGAFVIPEBER o HEAGUBHP (S infoction.
significant inpact on performance paraneter of
apparently healthly pigs, in particular the growth
performance of pigs. Even if sub-clinically infected
It has&Remalrprisiagiydoutbihat apul-yinical PEV?2 iifealonhasptsdgsfisdnat dhpact on
allow the identification of PCVD or do show only a | ow
perfor®inbé Ghradhetd: P! pﬁeﬁtgﬁh&lﬁ[ﬁp@h,giﬂl aktf@Mr| the v tRFFoMance of
t he sub-clinical PCVZ infection. Sub-clinica
. e o p | .
pigs. FOETSUPLIn T AR il 88 fof it clon Bafbaf LML sGAoms which
nt.i,0 , ..NO ' ce i s given.in the priof arf so .
allow {58 iF AT o i e Sty b HBOR iy thopf atimals are
. .on the health, in particular on the growh perfaormnce )
signifigpnthy gifectogbbie igesub-cilipicalBCYP defeefiain Sabnchnisplnigfogtiprsfcpigs with
that reduction in weight gain caused by a subclinica
PCV2Rewvdt imd sighifioantdass ineveigldumed(day sehexample 3). As already mentioned,
treat ment/vacci nati on of animals that becone

no eviidhceCik ighieBdh thapraatagckonat thaP&beclandal @V i@f@tiosEave any impact
exanple 3). Thus, it was not only found that the

on thethtRye)ih BafRULPEYth BHEH pARSmBLSHlRed NE T WL N

performance of pigs, evidence Is al'sdo given that such
negati ve i npact can be significantly reduced by
treatnent/vaccination of animals with PCV2 antigen. In
ot her words, even if the phenonmepon of sub-cli.nica
Moreqyst b PRoHED ReTb ReHEERERT BEd St e pPright ggip caused by a sub-
evidence is given now for the first tine that
clinical PCV2 infection can be reduced by the treatment/vaccination of animals that become

sub-clinical infected with PCV2 antigen (e.g. see example 3). Thus, it was not only found that
the sub-clinical PCV2 infections affects the growth performance of pigs, evidence is also
given that such negative impact can be significantly reduced by treatment/vaccination of
animals with PCV2 antigen. In other words, even if the phenomenon of sub-clinical
infections have been described in the prior art, evidence is given now for the first time that

— the sub-clinical PCV2 infection, occasionally observed in the field, has a significant

impact on the growth performance of pigs;
— vaccination of sub-clinically affected pigs or herds with PCV2 antigen can

significantly reduce the negative impact of this sub-clinical PCV2 infection.
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- the sub-clinical PCV2 infection, occasionally

observed in the field, has a significant inpact on the
w@e@sodsoper f or mance of pigs; - vacci nation of PCT/EP2008/051628

sub-clinically affected pigs or herds with PCV2

antigen can significantly reduce the negative inpact

of this sub-clinical PCV2 infection. Therefore,

according to one aspect, the present invention

prOV|des a met hod for the prophyIaX|s and treatnent of

ni cal n. an

Therefyr® ) docoudifll @ ah Bpich ke pEPel sPCufi Tidh; HH08 for the

apeuti cal | ffe t|v nmount .of PCV2 antigen or an
prophw@wn@@ieﬁ%tn@a E oﬁme@irp%‘é% Afeetianoip 2B nigalnof g group of
an animal in need of such adm ni stration. A
animals womprismgdhe sROVH ddnfinistaring"a thsrapsettratgradfeatiyes amount of PCV2
characterized by i) a viral load in an individual
antigearorraml imnabgédoaompogtidn ogmprigneaPCVE dnitiigen behouwniddbin need of
genom ¢ copies of PCV2 per ml serum ii) a |low
such RaRRihkign of PCV2 positive animals within a group or
herd with viral titers of nore than 106 genonic copies
per m serum iii) a virus persistence in a group or
herd of at |east 6 weeks, preferably of at |east 8

« f ,ed of I t.10 we
A %E el T BELTRE S R RoniE R chireaoehbunba el load in an

pi cal cllnlcal synptons in a PCV2 positive aninal
lndwldl)lal rgine! toaf| rpmaing GHFine s entiry lircabedovy 110?1 BPNGNIG oSS 8f PCV2 per
animals or herd of PCV2 positive animals and/or vi) a
ml setuowy ipjor tost ptoportameofMPE V2 positige animadf witii2a jgosipt arnvieerd with viral
animals or herd. The term "Il ow proportion of PCV2
titers PO&ioké VRnar® ehémicasopitsestr inll @firhefil)a vitys Rhasend¥Eansgroup or
that | ess than 20% preferably | ess than 15% even

herd c{f% GeaRf 6HRELE MrdrEasI Jfaa@ 1908 va%%ﬁsn n‘iEHE ‘for&&‘?&%i‘f £89cdsE$6 weeks,

han 8% even nore re erred |l ess than 6% even nore
most Bre?erred oefdat llea‘g’ts lé walk S, 1\9) the absence of typical clinical symptoms in a PCV2

positive animal, v) no or only a low morbidity rate within a group of animals or herd of
PCV2 positive animals and/or vi) a low mortality rate within a group of PCV2 positive

animals or herd.

The term “low proportion of PCV2 positive animals” as used in criteria ii) above means that
less than 20%, preferably less than 15%, even more preferred less than 10%, even more
preferred less than 8%, even more preferred less than 6%, even more preferred less than 4%,
most preferred less than 3% of the PCV-2 positive animals within a group of animals or a
herd having viral titers of more than 10° genomic copies per ml serum. In other words, the
term a “low proportion of PCV2 positive animals within a group or herd with viral titers of

more than 10° genomic copies per ml serum” also means, that more than 80%, preferably
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nost preferred |l ess than 3% of the PCV-2 positive
animals within a group of animals or a herd having
W@ 2008098904 er s of nore than 106 genom c copi es PET/EP1008/051628
serum In other words, the terma "l ow proportion of
PCV2 positive animals within a group or herd with
viral titers of nore than 106 genom c copies per m
o t 0 0
more ?ﬁ‘gn%g 8/%’(?%V%H n@@ﬁefeﬁ@ﬁ}o@fﬁg d'(})%l &Qﬁ%&% ggr/e?éﬁm YR fhan 92%,

even re preferred nore t even nore

referred nore than  92% even nor eferr.ed e t han
even Bigf BLEHBOE (PERaPF Syefiie TRSrBLGTTIER TPhrmbiefererred
ggre gpa? 97% of the PCV2 posjtive a?inal of a group. . .
more gana {7 et ShoPCNE masibiag anipglspt ¢ pioap of gnimadser haid hayppiral titers
genoni ¢ copies of PCV2 per ml serum The term " PCV2
of lespibgn tl P veenogse eepees A eV hperealsrumut is not linited to
an ani mal that conprises a detectable amount of PCV2
genone equivalents (= viral copies) in a sanple ( 1 m
serumor 1 ng tissue). A detectable anmount of PCV2

The B@ROTPEENYoNALENLS JTBAMRrdildhedRS it GENRABIRA Y&l8Nhdimal that
can be detected by an pol ynmerase chain reaction (PCR)

compths:]egadydet t @Wﬁgvﬁtsofg‘l?y% ggﬁo%ge g(ﬁﬁra@%ﬁ%’%é\éﬁal équ%etsm a sample (1

epented sanpl es a pos resu

such assay. t hods, fo uantifi Lon of PCV2 via a
ml sctiR o5 sy GEOndy FeHal Hpihat 2vE Refim Fyviipgs Theans that
quantification of PCV2 genone equival ents was/is done
PCV2ngenoRe qgitvisbartsd@adic dsretqdnbypry pplgrgrase chgin rogstign (BCR) assay. A
Virol Methods 122: 171-178. For anplification of PCV2,
samplpiis cersslcROX-B ol 6s i2tivoaindee@éd-s8dhplk3 1L R1a pevieyalPER result in
used. Such nethod shall function as reference assay in
such 8Wy. case of doubt. The term "virus persistence" as
used herein neans, that the infected animl has a
viral |oad of at |east 104 viral copies of PCV2 per n
serum for such period of tine, i.e. for at |east 6

Methods for quantification of PCV2 via a PCR assay are well known in the art. Actually, the
quantification of PCV2 genome equivalents was/is done by the method described in
Brunborg et al., 2004; J. Virol Methods 122: 171-178. For amplification of PCV2, primers
PCV2-84-1265U21 and PCV2-84-1319L21 were/are used. Such method shall function as

reference assay in any case of doubt.

The term “virus persistence” as used herein means, that the infected animal has a viral load of
at least 10" viral copies of PCV2 per ml serum for such period of time, i.c. for at least 6

weeks or longer as defined above.

The term “the absence of typical clinical symptoms in PCV2 positive animal”, as used herein

means the absence of any apparent clinical symptions normally associated with a clinical
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weeks or |onger as defined above. The term "the

absence of typical clinical synptons in PCV2 positive
w@niosmhsvp as used herein neans the absence of BEIEP2008/051628

apparent clinical synptions normally associated with a

clinical apparent PCV2 infection, that allow a precise

and undoubtful identification of a PCV2 infection only

apparg}f Pé§2t1¥f@cﬁé‘ﬁ ﬂ:lhf QL&\Q' %P&%%fﬂﬂﬁﬁndo%%ﬁﬁl Cf‘(ie'nﬂﬁea?tlon of a PCV2

syn‘pt ons are those known as D In partl cul ar

e LFEE P A AL SISl SEMALP s o
ow nprbidity rate" as used herein is an indica

PCVI? dP p@ﬁ@ll@ﬁ@éﬁ&%%&rf thg ﬁﬂal cHthriffigess, Wﬁm&%oréa 1@9@814\@1@& icterus,
identification of an acute PCV2 infection by its

or jaupdiceri cal appearance. It is therefore an indicator for
the existence of a sub-clinical PCV2 infection. The
term”"low norbidity rate” as used herein refers to the
percentage of aninmals with altered general health.

The téhd QbR IABRERAhtcnaRLEd RSciHIES Hﬁﬁc%'td?' foSthdbidhed o 8linical signs
the presence of one or nore PCVD rel ated clinica

whlchsélm the qgen%c%ﬁb% %C%uggu%’lﬁﬁ\@f gfeyqﬁ gqﬁfdlﬁl&q egia[ﬁce. It is

aninmals wt han t

ht i mal of t S ess w
therefwe Fhandisarsy! T Bhrperect seiicd O Pl ThRm “tow
dlarrhea i cterus, or Jaundlce Thus, a "l ow
morbidiy Bate] efysea deipanrefae fths perpshtage Pﬁ@nlmal@s\glth pligied goperal health.
preferably |l ess than 20% nore preferred | ess than
AlteretifnemV beulthos @sqt frenne defired sis thrapre kg otorenormooere PCVD related
preferred | ess than 10% even nore preferred | ess than

clinic@%igrB\abh DR qceir&ideed ri@s $ddfihan hePanas iniphaf with @ body weight
| ess than 4% of the animals of a group of aninals or

25 % &% qhaqpthé qﬁé’ﬁno@ﬁ R of Y £nifthi Blof ofstﬂmg fpaﬁ’% of the skin,
pre er abl y do S §m1the occurren runts- as defined

Ki h f
unthrl?tlnes? rrgﬁ)lr >Pr}gl S%treg dlarrélse %Eerlgsntorr?l%unfd lfge%lsul‘,}s

used herein, means that less than 25%, preferably less than 20%, more preferred less than

J au rnoer.bltldy as
15%, even more preferred less than 12%, even more preferred less than 10%, even more
preferred less than 8%, even more preferred less than 6% most preferred less than 4% of the
animals of a group of animals or herd do show one or more clinical symptoms of PCVD,
preferably do show the occurrence of runts as defined above, paleness of the skin,

unthriftiness, respiratory distress, diarrhea, icterus, or jaundice.

The term “no morbidity rate” as used herein means, that less than 1% of the PCV2 positive
animals of a group of animals or herd do show one or more clinical symptoms of PCVD,
preferably do show the occurrence of runts as defined above, paleness of the skin,

unthriftiness, respiratory distress, diarrhea, icterus, or jaundice.
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The term "no norbidity rate” as used herein neans,
that less than 1% of the PCV2 positive animals of a
wW@e@a9s9h9 ani mal s or herd do show one or nore PCT/RP2D8$/051628
synptons of PCVD, preferably do show the occurrence of
runts as defined above, pal eness of the skin,
unthriftiness, respiratory distress, diarrhea,
icterus, or jaundice.The term"low nortality rate" as
used herein, neans but is not limted to a nortality
ratg 96 ref er abl f I S . n 15%. ..
The g} %f&?@?‘fﬁg ST o B R 589 bl b it GG Pty rate of
| ess than 10% ev nore preferred of Ies than 8%
less ﬂ&ﬁe%o%o p@%ﬁ@mfgﬂé@ﬁ Ppn|la2s PREPTE R et ey Bl ey qypn more
| ess than 4% of the PCVQiPOSItlve animals within a
prefergadoeipessfthamil 0fal eveormerehpeeidrredhelesethan 8Pn emerethond prelested of less
adm ni stration"” or "in need of such adm nistration
than % eaiosepicferrodSofulsedthhe 4t pf neaRE Vehgdsitiveeanimals within a group of
adm nistration/treatnent is associated with prevention
anima® oErg h or any ot her positive nedicinal effect on
health of the ami nals which receive the PCV2 anti gen.
According to a preferred enbodi nent a sub-clinica
case of a PCV2 infection is given, when at |east
criteria oad in.an indiv
The i ecsh it poed S sHpRRG 1 HEnpl Choeb S CGURTHTE tlen deaffhent” o
copies of PCV2 per ml serunt, criteriaii) "a
used heyeip graapy thapthe Faémﬂzstp%&nftre@&n@ﬁ irpsecigid Hilth nie‘g@ﬂaelp ophealth or
herd with viral titers of nore than 106 genom c copies
any other posfitivwenetitingrefiect erelndadth ioff ihe dhanals mschpecsvsthe €SV atigen.
a group or herd of at |east 6 weeks, preferably of at
| east 8 weeks, nore preferred of at |east 10 weeks,
nost preferred of at |east 12 weeks" nentioned above
Accoﬁ%@ t@%ﬁ%rbféﬂk@h CmbY¥BRienPh SHELAREY @sSHPa Pb'\/@' 1ﬁ%kt1&@§segl%n when
ection Is given, when criteria
one d“above

e_appl
at lea%rge (fr%t 13 I viral lpoé fn, 2RRn 1V1(R1ale?n1 1 G252 emalgs \ﬂ‘upﬁg the entire life

Vahd cri te ra 11) 1s conb
below {d tgeegllor?ncl Icol]p)les oaf I\’%Vg pelp reglsslersutrnen(c:reiteria i) “a low proportion of PCV-2
positive animals within a group or herd with viral titers of more than 10° genomic copies per
ml serum” or criteria iii) “a virus persistence in a group or herd of at least 6 weeks, preferably
of at least 8§ weeks, more preferred of at least 10 weeks, most preferred of at least 12 weeks”
mentioned above are applicable. Most preferably a sub-clinical case of PCV2 infection is

given, when criteria i) and ii) as mentioned above are applicable.

In cases, where criteria 1) and/or criteria i1) is combined with criteria iii) “a virus persistence
in a group or herd of at least 6 weeks, preferably of at least 8 weeks, more preferred of at

least 10 weeks, most preferred of at least 12 weeks”, or in any other cases comprising criteria
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in a group or herd of at |east 6 weeks, preferably of
at least 8 weeks, nore preferred of at |east 10 weeks,
worees/opoed erred of at | east 12 weeks", or in apgI/BPives/051628

cases conprising criteriaiii) as defined above, the
sub-clinical infection is considered to be a "chronic
sub-clinical PCV2" infection. According to further

iii) as ﬁé}ﬁl%ﬁ'abBO tRE §FEREniAVRRCHOR i GWSIKE:?% b H@tah(&ﬂrJn?d' sub-clinical

e prophyl’axi s and treat ment o clinica

PCVZ” j§05'0n wherei n the sub-clinical PCV2 |nfect|on IS
cHAFE er i zed by a viral load in an individual aninal
of bel ow 106 genom c copies of PCV2 per ml serum
conprising the step of administering a therapeutically
effective anmount of PCV2 antigen or an inmunogenic

Accordiygpodinthayrespesthe sicsgntanveavon armvidpsr methoddar thopraphylaxis and
in need of such admi nistration. Preferably, that

treatn®eub-of | $ubl-dalicaP@RVR nindatioon wierdinrthbesubedimicat tRI V2 ei@dfection is
by the presence of less than 20 % of the animals with

charadBiRdtHaN viENCoRd & 81 AHNd IR LRIk T b6 YO @nofP b@ﬁesoéf PCV2
PCV2 per nl serumw thin a group of aninals or a

r

per nﬁggéu?ﬁ & V\éjeLH% ling $§ g?&ﬁmk rlrgcg é[g 9 &tl{aﬁlil?h%ffgctgfe ﬁﬁount of
preferred of at Ieast 10 meeks

PevPinfieth 956 apEhosiermertpas ey IR Bobe 8P¥1$ﬁnct8|tﬁat animal in
|nfenct|on is further characterized by the absence o

need gy sugh g@listeitighs Hrafcpbly, ndial wll;raqhnm@k/zl’ ©¥3i tniffiﬁélon 15 further
ani mal as defined above, no or a low norbidity rate as

charagtefizaddy thb puwscmed/fdess ahdnoiw Mooftthe atiynatsaweh amre tfann®dpreferably
above. According to further aspect, the present

more tHaM g0t vig c@?i@y bOrSVa peinh edtuiaritiine gasupdTehnaxils ofdBerd and/or a
treatnent of sub-clinical PCV2 infection, wherein the

t
s PURFHIEITOR LA L SFEOR LB by v

ur|n enti,r.e |i.fe bel ow

et th rﬁ le%sé r1 8 rxv?ei,l]is,t . st a[ggferrgg 0@ Gﬁlstc @%e K tl\g%rg rpreferably,

that sub-clinical infenction is further characterized by the absence of any clinical signs in an

morc %

individual PCV2 positive animal as defined above, no or a low morbidity rate as defined

above and/or a low mortality rate as defined above.

According to further aspect, the present invention provides a method for the prophylaxis and
treatment of sub-clinical PCV2 infection, wherein the sub-clinical PCV2 infection is
characterized by a viral load in an individual animal that would remain during the entire life
below 10° genomic copies of PCV2 per ml serum in the absence of any PCV2 antigen
administration, comprising the step of administering a therapeutically effective amount of
PCV2 antigen or an immunogenic composition comprising a PCV2 antigen to that animal in

need of such administration. Preferably, that sub-clinical PCV2 infection is further

10
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adm ni stration, conprising the step of adm nistering a
therapeutically effective anobunt of PCV2 antigen or an
WO pavsgsyeni ¢ conmposi tion conprising a PCV2 ant POERP1008/051628

that animal in need of such adm nistration.
Preferably, that sub-clinical PCV2 infection is
furthercharacterized by the presence of |ess than 20 %

chara@ rlztelaeolftpé ggésénc\eﬂ S édﬂf%rbfltﬁ@ Bl S/ ﬁh)ﬁréfﬁ{aﬁ lt()hﬁféferably

|eso serumvmtlnagr

tma Vi r.us persisten in

more {30 odbs LGV %Per %gfw&ﬂws&ﬁ%up ALFEHISR) @h%fé andior a
at Ieast 8 eks, nnre preferred of at | east 1g

virus Reysistere i HcBRIBRD &F Préia%tatllga%éewge SMCET#HY B0 @mﬁqa;“/t 8 weeks
that sub-clinical infenction is further characterized

more pyefernes abatelaew 10f weaky, mbbtrireterred iofras Igant &h wicakhi. Wiergaireferably,
PCV2 positive aninmal as defined above, no or a | ow

that sutptinidiltiyfenetion iaSudedichadcteibigsdebathd/abscrde lodahyrolitiadlisighs in an
rate as defined above. According to further aspect,

indiviig IRCES §BkitivOURMAI AR RFAYH d88vea nBBINP thvl QﬁorBﬁ%y rate as defined
prophyl axis and treatment of sub-clinical PCV2

[ nical PCV2 infection is
mm“@ d&%&#@&?%g%?b%b&H%QEﬁéggﬁ%éJof | ess than 20 % of the
anlnals W th nore than 106 preferably nore than 107
viral copies of PCV2 per Ml serumw thin a group of
animals or a herd, conprising the step of
Accorgiy taifyrthariaspeck the BreapE dRYeHPR prasides @tmetéoeh fshe peophylaxis and
PCV2 antigen or an imunogeni ¢ conposition conprising
treatngnPOF2suatlingerh POVE hatfecsinnmatheiain nbe dsubfclsirah PCV2 infection is
adm ni stration. Preferably, that sub-clinical PCV2
charadt8ifi &AtHyafic ipfesbrbictdTsss Char ACY:edf the dnialBwith idse than 10° preferably
persistence in such group or herd of at |east 6 weeks,

more %a%f g6ty & Ele"é‘tofl ZGa rﬁé}g ‘é\@eﬁummftﬁnpi gfcﬁfbr&daﬁfnaﬁt or a herd,

east 10 mee nost pre red of at st 12 week
cornplf%m% I‘;]Igers% ci 1ms|ttezr1n§ ebﬁle{aﬁ)gutlcg‘ﬁ ftLthn?eC ?/u 0% PCV% antigen or

gns i.n an |nd|V|duaI PCV2 8 itive anipmal as defi ned
an 1m55619gemﬁ SOBPOHUPRL OB § }ét qntigen dthaf cgpinggloipeneed of such

and/ or a
administration. Preferably, that sub-clinical PCV2 infection is further characterized by a virus

persistence in such group or herd of at least 6 weeks, preferably of at least 8 weeks, more
preferred of at least 10 weeks, most preferred of at least 12 weeks. More preferably, that sub-
clinical infection is further characterized by the absence of any clinical signs in an individual
PCV2 positive animal as defined above, no or a low morbidity rate as defined above and/or a

low mortality rate as defined above.

According to further aspect, the present invention provides a method for the prophylaxis and
treatment of sub-clinical PCV2 infection, wherein the sub-clinical PCV2 infection is

characterized by a virus persistence in a group of PCV2 positive animals or herd of at least 6

11
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low nortality rate as defined above. According to

further aspect, the present invention provides a
woreaoRoeBIdDr t he prophyl axis and treatnment of PCT/EP2008/051628

sub-clinical PCV2 infection, wherein the sub-clinica

PCV2 infection is characterized by a virus persistence

in a group of PCV2 positive animls or herd of at

Week§ ?@efcfé ﬁfgﬁﬁka?'leagﬂ' (xﬁ:El@sb ln%r% e@érréde(ﬂse& 1&45 o@t }[)referred of

east 10 nDst pr erre

a leaﬁtﬁ?%eg%% DAGEEB 1 ML LB PP wBHEGh bl Eﬁrégtee%ed by the

y.clinical signs in_ an indjvidual PCV2 05|t
absen%?%@éw digigbigpelt anyadisd uﬁQP%W ROPIGYE ﬁlﬁfl@ fgﬁqegtaeozes no or a
defi ned above and/or a low nortality rate as defined
low meilydisy rase eodefinad abeyvcaantl(pr aiew naaysdicyt rate dsedepined abrtve.
i nvention also provides a nethod for the prophyl axis
and treatnment of sub-clinical PCV2 infection, wherein
the sub-clinical PCV2 infection is characterized by

Accoﬂd% absemeenc®f aspe, Qhé Hr&Rht $h@AGoh M@ prdi guﬁlethod for the
2 positive animal as defined above, conpr|S|ng

prophgfagﬁ e?{d ﬁgag}a\}étsl)ie ﬂ‘tﬁ&nﬁcal W@f%ﬁ%&t‘foq{ llee?’élB efid le? chnlcal PCV2

gen or an Tnmunog éni c conp

oGS R 3 Jor el L RS 5 i

i nfection is further characterlzed by no or a | ow

animahygs lefingd abayce campdsinEibe spodieadipdishiring ¢ éwrwflaqlm gffective
rate as defined above. Mire preferably, such

amoustulf-ROCY hiastagenREVD inmigmigemin cospbsitiom eomphsing e tPEiV 2 emtigen to an
by a viral load in an individual animl that remins

animall i hét@d dffacie Mdringstlatibe Mefee]yl ABatGahRIThiealCROV e $nfdétion is further
PCV2 per ml serum and/or a | ow proportion of PCV-2

chara&@ff'ietd' Bﬁﬁn@m T rerH?l'ltg S W YRS aBhnWick B 14k ﬁbrtahty rate as

ters”of nore than 106 genom c copies per nl serum

deﬁneg] a%g %rl\(r/)l\gﬁe Cpergtaerabwé:sﬂ 51%%3 ﬁ]ﬁ(},}al P?S?p]%%&icﬁgﬂl tls tglrtégrnéharactenzed by
t - | PCV2 jnf th

a Vlrailﬂfl 1|r1§Te eﬂ} Eé{vu%%@%rrllaqltﬁﬁ remains u?lng C‘[}lé %Qtlre fg rbee OQV 10@ genomic

copies of PCV2 per ml serum and/or a low proportion of PCV-2 positive animals within a

group or herd with viral titers of more than 10° genomic copies per ml serum.

According to a further aspect, the present invention also provides a method for the
prophylaxis and treatment of sub-clinical PCV2 infection, wherein the sub-clinical PCV2
infection is characterized by no or low morbidity in a group of animials or a herd, preferably
of less than 25% or lower as defined above, comprising the step of administering a
therapeutically effective amount of PCV2 antigen or an immunogenic composition
comprising a PCV2 antigen to an animal in need of such administration. Preferably, such

sub-clinical PCV2 infection is further characterized by a viral load in an individual animal

12
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infection is characterized by no or low norbidity in a

group of animals or a herd, preferably of |ess than
wQ2ms09890wer as defined above, conprising thePGI/EP200$/051628

adm nistering a therapeutically effective anount of

PCV2 antigen or an inmmunogeni ¢ conposition conprising

a PCV2 antigen to an aninmal in need of such

that rﬁ@wg‘&lﬁ{r{ﬁg %?tireﬁﬁ@fb@foﬁbi(}b 'g[eﬁHﬁlh: (3)‘15265(& i erfrilV rum and/or a

ectio urther characterized by a viral |oa

an i ndiwvi ani nal t hat remal ns during the entire

tow otk 5 FonRaoim Bt yiRIE: BouBEa08al My Pl of more than

¢ and/or a | ow proportion of PCV2 positive animls

10 gWOFH?PPPéeSg?%HHSWHherd with viral titers of nore than
106 genom c copies per m serum According to a
further aspect, the present invention also provides a
nmet hod for the prophylaxis and treatnment of

Accomglify- @ ianifedier PGSyacti nheqiresent indvatien nlddhereubeschi methal for the
PCV2 infection is characterized by low nortality rate

proph?ﬁxﬁeiﬂdnﬁéhtﬁﬁﬁt_ebﬂq subRé1afied alt V2 Qffeb@sS WiHdadn 20EK@-clinical PCV2
ower, conprising the step of adm nistering a

infec&otﬁqg @Rﬁy&éﬁi%ldl%ggvfrfgﬁdlﬂf raqg%"&]éﬁn%ti h@%y?&%{aggr%QE:SSQRan 20%
I munogeni ¢ composi tion conprising a antigen to

or o5 ATt M Ger o BB AT} D Lo Bl ELAR o vz

_ characterized by a viral load in an_indiyvidual aninal

antigonitanigRINRECIHE FPMPOTHRN erraprising ¢ P& ViZeanbigen bpayansgl &1 need of
copies of PCV2 per ml serumand/or a | ow proportion of

such #RIBVRispast. iPvefcablymaich swbtdiinrcab PGVAUpfeotiother @rthert ¢tharacterized by
viral titers of nore than 106 genom c copies per mi

a vira$ €sddnin abh@daddianiaginiAtthancabingfdueialithe cafuitt RIow ™2 genomic
antigen to animals or a group of animals that are

copieSHPPENO GahT YerbAf BAIRD W Ero@@(ﬁ%nr PEYS PoBiti90 animals within a

enhanced wei ght gain of those animals In fattening, In
reducti on of, .t he ?unbe of ani mal.s wi.th viral |oad

group 0% IS iy VIE 8 8T 15 {hé‘ni86geg‘18H16?T%°pé%sp¥?eé§“168?“mm
serum in reduction of virus nasal shedding and/or in
reducti on of

The administration of effective amount of PCV2 antigen to animals or a group of animals that
are sub-clinically infected with PCV2 results in an enhanced weight gain of those animals in
fattening, in reduction of the number of animals with viral load comprised between 10* to 10°
genome copies per ml serum, in reduction of virus nasal shedding and/or in reduction of

duration of viremia.

Thus according to a further aspect, the present invention also provides a method for reduction
of loss of weight gain in animals sub-clinically infected with PCV2, comprising the step of
administering a therapeutically effective amount of PCV2 antigen or an immunogenic

composition comprising a PCV2 antigen to an animal in need of such administration.

13
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duration of virem a. Thus according to a further
aspect, the present invention also provides a nethod
wo eoospogsdoct i on of | oss of weight gain in ani malPGI/EP2008/051628

sub-clinically infected with PCV2, conprising the step

of administering a therapeutically effective anount of

PCV2 antigen or an i mmunogeni ¢ conposition conprising

o L9
Pl e B e BB R R EG formorg than 1.5 kg as
eased in

' Kk 0 22 for m 1.5 .
compyr3t KERTE skelTRs Tl TS ol ubedniHin e R pyrcans butis

“during fattening" as uysed herein neans but is not |

not hrmt?ﬁ[ oateaks 1 \iRéR §9iget, ar%@aww te ekt age Pgth%%%gmal&
10 to 28 of age of those aninmals. The term"in aninmals
sub-clinically infected with PCV2" as used herein
means the individual animal that becones

The ta i lahintatadubyclinidadie tiefdctad twithAEAZ2” udscdhs@in ebarssthe individual
a group of animals wherein nost of the animals of that

animal F1Q% BcRRERBbLURCEI Hs@dd With Pcact, &t ¥ikd RefBiGYE a %&S\Hﬁ@f animals

the term"in animal's sub-clinically infected wt

Wherei?ﬁ%:sﬁ gfatﬁe taﬁﬁlpag&gﬁl% %@u}) i)bsegdgge g'lm-glﬂiéal uiﬂ?éci;ela;&%lle ?g\Q Thus,

ed w i n ani s 0

wherein said herd is.subclinj infected wth,. )

the tefi g erRgE st el TS WP PRaiAe e (s RS dhyin animals sub-

~_invention also provide a nethod for reduction of the

clinic{{prindectest Wathi Pr%‘ie%” #hd H) @b ri anipals lowrpeids edicrin weldrherd is sub-
104 to 106 genone copies per mM serumin a group of

clinicahy médcged(viglt BEVEUb-clinically infected with PCV2,
conprising the step of adm nistering a therapeutically
effective anount of PCV2 antigen or an inmmunogenic
conposition conprising a PCV2 antigen to an animal in

Accorrdﬁ%dtoloef AFAGH a%%gti, %@%ﬁe@&ft Henfib S hRb ?S&%ger b %ﬁetﬂmrre@tiction of

animals wth 06 genone copli serum
the nlfngtl)'le:r gosf glg{rﬁﬁ]ag% Qvg g}éipag ?oe%dg%o\éx%%fye@ @tgtigv%{g%\ght E'bf ) gzen%rq}ei c%]ge)lnes per ml
serum in a group of animals (herd) sub-clinically infected with PCV2, comprising the step of
administering a therapeutically effective amount of PCV2 antigen or an immunogenic
composition comprising a PCV2 antigen to an animal in need of such administration.
Preferably, the number of animals with 10* to 10° genome copies per ml serum could be
reduced due to vaccination with PCV2 antigen to less than 30%, preferably less than 20%,
even more preferably to less than 10%, most preferably to less than 5%, whereas in the non-
vaccinated control group of the sub-clinically infected animals (with viral load comprised
between 10" to 10° genome copies per ml serum) more than 40 % developed PCV2 titers with

10* to 10° genome copies per ml serum.
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even nore preferably to |l ess than 10% nost preferably

to less than 5% whereas in the nonvacci nated contro
wW@e@a9s9h9 t he sub-clinically infected ani mal s PaU/EP2008/051628

viral |oad conprised between 104 to 106 genone copies

per m serum) nore than 40 % devel oped PCV2 titers

with 104 to 106 genone copies per m serum Accordi ng

Accortg?l Viogd;guﬁ'ﬂg@f a %&eﬁlge oprggéﬁt levgﬁt‘?tﬂlt al%@?ﬁygﬁdegré rﬂétﬁ@ for reduction of

hod reduction o number o
re eva

ani mal.s wi ove.
the ndf R nliih o fp GBI gl eﬁm“ﬂ LBy 4B RergBRERGPies per mi
herd) sub-clinical i nf ect with PCV2, conpris
serumy fpa §’f0élﬁ pnigeks (e él’l‘i’ﬁ maalfsh@.f Witk REMg, gﬁpmléfé‘tuil&@e step of
amount of PCV2 antigen or an inmunogeni c conposition
admingshenprd 9i HigrapautR@llp effctiye rammmarpfahgwal antigen eerd ap fimmunogenic
such adm nistration. Preferably, the nunber of animls
compdditidh @omprisihg | apaBC&¥RoMaigth Gogananieat dpi esd pET suth &Biidistration.
could be reduced due to vaccination with PCV2 antigen

Plrefertel@lyI B2SnunRY of @nitaal PHaher @Rl Yodestovk NN géncthc EHEE rn‘ﬂ serum
pre erably to less than 4 % even nore preferably

could b%sr%dﬁ&arhu% tél V;lg%/lgyt o'ﬁo&;ﬁ? 1% 285@%9}4 kc eAs ggn tlba/@, ére%’rably less

prefer ess cor

oun 4 %%Elrm%?%?%%@@iy%a i %a”r,”&?r?%%?%w%tea%@r ST 3 %, even

reducti on of theoduratlon of virema in 9n|nals
more gigherably @ tess thyn 21vp apes aprefprehlypeess thesht Vsi ng the step

of adm nistering a therapeutically effective anount of
PCV2 antigen or an imrunogeni c conposition conprising
an PCV2 antigen to an animal in need of such

Accordthp toi Stuitbt QpectAthedaseht RRINt&NOMEs provides a method for reduction of
vacci nation/treatnent of animals sub-clinically

nasal MH& cit el in®d I’J@lu?&)\ﬁzof 85 Wut8Rn! JF vRAL &N 'amla@sf subl Jlﬁﬁraaﬁy infected

hase as onpare to non VaCCI nated control ani ma S.

with ﬁl’éfﬂf 2 I,ﬁo(f.“nrp‘rfrll 1ng Eo{fgﬁ §f n(gmms n%lnlge dtthFlrap%15;[10211/}1sl 8%@% Ve a(r]nount of PCV2

. contrql animals of the sane species. Thus, accordln?
antiggn pr AN AMPRUREEenIc composition comprising an PCV?2 antigen to an anima¥ in need of

such administration. As described above, vaccination/treatment of animals sub-clinically
infected with PCV2 resulted in shortening of viremic phase as compared to non vaccinated
control animals. The average shortening time of the duration of the viremia was 17 days as
compared to non vaccinated control animals of the same species. Thus, according to a further
aspect, the present invention also provide a method for reduction of duration of viremia in
animals sub-clinically infected with PCV2, comprising the step of administering a
therapeutically effective amount of PCV2 antigen or an immunogenic composition
comprising a PCV2 antigen to an animal in need of such administration, wherein the
treatment or prophylaxis results in shortening of the viremia phase of 5 or more days,

preferably 6 or more day, even more preferably of 7 or more days, even more preferably of 8
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aspect, the present invention also provide a nethod
for reduction of duration of virema in aninmals
wGamsodsom cal |y infected with PCV2, conprisi ngP€TTEPEDE (51628
of administering a therapeutically effective anmount of
PCV2 antigen or an imrunogeni c conposition conprising
a PCV2 antigen to an aninmal in need of such
r g rQ
or moACH: @eﬁlﬁfhél‘% o bl ?@‘g%‘*%“yp [ A/ GPRYIAY bRerably of
r ef.er abl r v,
12, eyt Biore B S5 T 7RG ke By B0 udtf haprit By peFappyecfo animals
8or nore days, even nore prefab Iy of 9, even nore
of a ngp-egled BPRfr 1gr0m> ol MFPECIEY ef er abl y of 12, even
nore preferably of 14, nost preferably of nore than 16
days as conpared to aninals of a non-treated contro
group of the same species. The terns "antigen" as used
The tdrasehmigoal @s utad lanciantfontoaal dnise qurinequamet evhiel ¢lidits an immune
an i mmune response in a host. An antigen, as used

respomiRr i@l £ hodtNCAHARE gEM & sT ikl HeRME 1Bc§l§9élﬁi%cﬁlllqgng%ﬂ)éeﬁ>ﬁge of any
pr ot ei ns, analogs thereof, or imrunogenic fragnents

pCV2 &S{Gﬁl%f %naﬁk% th&tELR 01l 1 mﬂ?o%%&c%%gh%gﬁﬂéreof eI]Eh% nﬁnunogenic

protein es one or
thus elicits. response

es_an
fragmil roKG it %ﬂggﬁ%? + Shrige Figh ”Favﬁ?eéms?rn@owﬂopes and thus
nunber of epitope napplng technlques wel I _known in
clicits;the irgppne msponsg Igya ogmstu@}b ARESHS 4N l:n@ sleatiBed usipg any number of
Met hods in Mol ecul ar Biology, Vol. 66 (denn E
epitopvbmanpsng €dhniqdd96rll Moownan Breess, S&o € @wd;pifdpeMappseyProtocols in
For exanple, |inear epitopes may be determ ned by

Meth@isOin, MOBSIG LK [0 gy st s (@leng B.argerrBUHIEr 8996 Humana Press,
peptides on solid supports, the peptides correspondi ng

Totowd N2/ Jdr QS Ffr ¢ &Qﬁ%l@r ph&k \%Rﬂ?deeg%ﬁ ¢ @Adlifacty Qgt tchﬁ?curlrently

péptides W th anti bodi es pepti des are
synth?shzmgglr?%g%:]nglm&)ggC?P @g%trqte‘s] ong so 1hd gle@%gptl ,Png%{i‘ocu sk @orrespondlng to
portlogss %f%gétg@%olsegu e egnda}leactlgé %§e4peplardgsc WltL\l%.ntlbO ecsavghlle t?le peptides
are still attached to the supports. Such techniques are known in the art and described in, e.g.,
U.S. Patent No. 4,708,871; Geysen et al. (1984) Proc. Natl. Acad. Sci. USA 81:3998-
4002; Geysen et al. (1986) Molec. Immunol. 23:709-715. Similarly, conformational
epitopes are readily identified by determining spatial conformation of amino acids such as by,

e.g., x-ray crystallography and 2-dimensional nuclear magnetic resonance. See, ¢.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, ¢.g., Bergmann et al.

(1993) Eur. J. Immunol. 23:2777-2781; Bergmann et al. (1996), J. Immunol. 157:3242-
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4002; Ceysen et al. (1986) Mol ec. Imunol. 23:709-715.
Simlarly, conformational epitopes are readily

w0 desnydored by determ ning spatial confornmati oPCDEP2008/051628
am no acids such as by, e.g., x-ray crystall ography
and 2-di nensi onal nucl ear magneti c resonance. See,
e.g., Epitope thping Protocols, supra. Synthetic

3249;%&1'%&?{; (ﬁ)?mg Bonbii! 'd?{f WBE My stApe AR Gﬁfdg'ep& alf P998) 12th

exanp pltopes g epi topes,

Worlc{ 1%89%8?8%%%){9 eV 'BeW1 nglégc}/ J%S{ié’ju y%n ﬁ(r)lls See,

23:2777-2781; Bergnann et al. (1996), J . I|nmunol.
157: 3242- 3249; Suhrbier, A (1997), Imunol and Cel
Bi ol . 75:402 408; Gardner et al, (1998) 12th Wrld
An "imnD@eCosrosses noeans dain és Aot lswt@ct@rtharfttve opent2®- 3 host of a cellular
1998. An "inmune response" neans but is not limted to
and/ot hetilthelyehajiaedtimhiuna rbgpohscofo an arliganl arinameiogenic composition or
anti body-nedi ated i mmune response to an antigen, a

vaccind GYURRESRN Us&ﬂ%"lﬁlhﬁﬁe PEspYAde’ i8Rk blnts@bERited to one or more
LBuaIIy, an "inmune response i ncl udes but is not

of the forﬁ'agvﬁf% LR 20O E)I Va{:t?onogr &FVa{l&% ?%%d%; f %C{eils fl&ﬁer T cells,

on or ac i on o odles be
d/.or cyt ot.oxi

r cells, .
supprisgpt & ccfipr @B TIBER 1 el JiFged ooelielariogh et @ndntigens
included in the conposition or vaccine of interest.
includod dp dheaeingpositipa Bo@ecing f inderey| Rrelsrabhe thahess éYaliéipﬂaycelther a
or a protective inmmunol ogi cal (nenory) response such
therapeh@¢ or espreteatiee immunelngicalf 6u¢many) wedpbndsesueh thatcresistance to new
and/or the clinical severity of the disease reduced.

infectoMC ilprit eghanodd \wnlllor e dgnoastseadrg &fy tiRl Hikedseareduced. Such
reduction in nunber or severity of, or lack of one or

protediidh 19%6“%@10%@&@&92? RS AGE Al BN hﬁ‘mﬁ’% gk%rf& bE PR Sack of one

In elay of onset virema, In a reduce V|ra
st enc over

re f i r oad
or rnoa%gf %hlg: sgmpteo‘anusc%slsomat%? w\llt:ﬁr % o ?c!e%{oln(sj pnde lay \f onset of Vlrernla ina
reduced viral persistence, in a reduction of the overall viral load and/or a reduction of viral

excretion.

The terms “immunogenic composition” or “vaccine” (both terms are used synonymously) as
used herein refers to any pharmaceutical composition containing a PCV2 antigen, which
composition can be used to prevent or treat a PCV2 infection-associated disease or condition
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 PCV?2.
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The ternms "inmunogeni ¢ conposition”™ or "vacci ne" (both

terns are used synonynously) as used herein refers to
waeopspdsannaceut i cal conposition contai ning a PEYREP2008/051628

antigen, which conposition can be used to prevent or

treat a PCV2 infection-associ ated di sease or condition

in a subject. A preferred immnogenic conposition can

Thus é&gf{ﬁ#% toSdnofidt &tRcOthe &%ﬁﬁﬁv&nﬁ) nﬂgﬁm@@s {)%tétﬁegﬁ l} {)rophylaxis

agal nst PCV2." The fer us egco sses
and s TTRRCHSIbEHBRAPEC o i iort §riTRS fo Fisa Ol e Mty eain in

and/ or |nact| ted P cc rdlng t o anat her

an anjugeRlta grow 9 aﬁ/’&‘@nﬁ%oﬂl yiigEsted Wik e 4t method for
t he ErophyIaX|s and treatnent of sub-clinical PQV2

reductierf et theommber reftanidals ovith vicsldasd nomansndaepsworn it togh)’ rgenome
in an aninmal or a group of animals (herd)

copies pdr-ral seniraad ngthodf foc teddction &f (REVMAmbar ofedrimdlsfwith viral load above
reduction of the nunber of animals with viral | oad

0° &R p&edl BatMe®nhikOf stiRcilfibalBenaiRCRRYEES mReodTor reduction of
serunm a nethod for reduction of the nunber of aninals

nasal Wr% idﬁi?ll a%l ﬁ%ﬂ}oﬁlﬁg}é Fedﬁgtg }roglte f \ﬂierrrﬁg g ‘Mazﬁiu%-ce}mically
infectacL ewaﬁf’ hVé'f \heBaf 461 fi amwé °Sw28$ah¥f%%$fvbt I ferpainically
a net hod for reduction of the norbidity

mfeCt?dah@dV\ﬁl frwrhﬁ)dafoetbﬁ redquctpe af thy mepadiey ede weth a elm@tm@ély infected
for the reduction of the nortality rate within a

herd, slilmooiprisingathé teipndfeadneidisteeing, a tilelapeumgatly siffegtivd emetumpof PCV2
of administering a therapeutically effective anmount of

antigdl@YAn dMidu@6Serid cEHipdsIBHNQE st eCAMMIOB? hiht@RknGO AR khiBdal¢h need of
an PCV2 antigen to an animal in need of such

such tr&a@ALIBRhere WL %ﬂluhG%enll Rl¥nGs Mﬁﬁhﬁﬁﬁﬁéétﬁc composition,

subunit I munogeni ¢ conposition, a conp05|t|on
a compﬂm{l?nsnclgtﬁe Om%@l%oreﬁq lecfj gr gtccenzlh‘rtg ?/tor macti Vateg(fl; }i’Cé‘VZ
conmposition" as used herein refers to a conposition
The term "subunit immunogenic composition” as used herein refers to a composition
containing at least one immunogenic polypeptide or antigen, but not all antigens, derived
from or homologous to an antigen from PCV2. Such a composition is substantially free of
intact PCV2. Thus, a "subunit immunogenic composition"” is prepared from at least partially
purified or fractionated (preferably substantially purified) immunogenic polypeptides from
PCV2, or recombinant analogs thereof. A subunit immunogenic composition can comprise
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
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contai ning at | east one inmunogeni c pol ypepti de or
antigen, but not all antigens, derived from or
wheomlegsgous to an antigen from PCV2. Such a coP@DEP1008/051628
is substantially free of intact PCV2. Thus, a "subunit
I mmunogeni ¢ conposition” is prepared from at | east
partially purified or fractionated (preferably
i3 al Ly L ied) | . N
S R AR ORC P S AR BRI WORRI072065
. 1 mrunogeni ¢ ¢ Qsi,tiQp can.c rise . the subunit
which gfY ] B ioratid P s grrore L OB nt i al 1y free of
ot her antigens or polypeptides fromPCV2, or in
fractionated from A preferred i nmunogeni c subunit
conposition conprises the PCV2 ORF-2 protein as
Accordingctoi fuetlicihadpeot. thvbmmmpragiericr eoannmsision rasuisod) daicts ntpghpieferably
conposi tions, which conprise any of the PCV2 antigens
compiises vihel @alyipepid) @i Q7 BBgmentwiheiebf, aox@redbdd bn@RIparet PAV2. PCV2
herein by reference in their entirety. According to

ORF-PONANSHd ARREE tuscd REreid O MRIBRbEraGONBP Bt doBipodBioHS 88U within the
herein nost preferably conprises the polypeptide, or a

r ; t . y -2 .0f .
proceSEPERRR NG, LAY ERREH QYadn Sty FEC. 50 and theroby,
ositjons.and within the proc i
any HrLRIS RORGhT FrieEe Py bF St oy b2 B andor
i sol ates and thereby, any PCV2 ORF-2 woul d be
polypettidscasiuped hereiheAdutired BEVPhARPE/protwe i pihana $FQ/IBKNO: 11 of
pol ypepti de as used herein. A preferred PCV2 ORF-2
WOO@OEsi5n A furtheapretlire8EQ Y DRI padlyyperitidd@d) frodit0 65 SEQ ID NO: 5 of
further preferred PCV ORF-2 pol ypeptide is provided as

WOOSERIB. NOweberoft iRl QdatDBpthokOBLYE!N in the artSthetERrssg@ade could
by those of skill in the art that this sequence coul d

vary ‘té?el[s?/rfl@&h £5%6-T%Nn @é%u@hé@%ﬁl&o %g e Hﬁ?re@ﬁﬂ%e"ﬁﬁﬁg@ﬁg characteristics

retain the antigenic characteristics that render

Lt useful i n immunogeni c conpositions. The.antigeni.c.
that el o elipol T APREER ERR B P ongaF e Ses of an

be, for exanple, estimated by the chall enge experinen
irnrnuggloglfcal cornporggclon can be, %ir example, est?rnate by thg challe%ge expertl;rnent as

provided by Example 4 of WO006/072065. Moreover, the antigenic characteristic of a
modified antigen is still retained, when the modified antigen confers at least 70%, preferably
80%, more preferably 90% of the protective immunity as compared to the PCV2 ORF-
2protein, encoded by the polynucleotide sequence of SEQ ID NO:3 or SEQ ID NO:4 as

provided in WO06/072065.

Thus according to another aspect, the present invention provides a method for the prophylaxis
and treatment of sub-clinical PCV2 infection, a method for increasing average weight gain in
an animal or a group of animals (herd) sub-clinically infected with PCV2, a method for

reduction of the number of animals with viral load comprised between 10* to 10° genome
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provi ded by Exanple 4 of W06/072065. Moreover, the

antigenic characteristic of a nodified antigen is
w@rioBl9%9e4 ai ned, when the nodified anti gen conPEr/BPHEDNS/051628

| east 70% preferably 80% nore preferably 90% of the

protective immunity as conpared to the PCV2 ORF-

2protein, encoded by the pol ynucl eoti de sequence of

copies_?ﬁ:% theMh 35 HethedPof RN ich &SP nAMibEESE étﬂmmﬁpglgﬁﬁéad above

s according to another aspect, the presen
6 Lnvention, provides. a nethod for.the prophyl axi s, and .
10° sorBOET o S5 B M PR 8 R ™ 5P, B Fpayetion of
i ncreasi ng average. wei ght gain in an_ ani mal, or. a group. .
nasal yrus,iedaing. ¢ Asthef fop mdurtion elbdyrgtionelonicaya @Wﬂmﬁz@%—%ﬁmwaﬂy
' met hod for reduction of the nunber of animals wth o
infectgd wath ROBY acoaiboil Serthp ecdustion 00 thetmorbdBitygreteowltiopi sb-clinically
per mM serum a nethod for reduction of the nunber of
infectedhérd] & mattold fur thalreduzéidn aboendi@bitgenomwithired subl-clggdalininfected

within a sub-clinically infected herd, a nmethod for

herd, BB AeaiprRihgOhe RADIGS ¥drkidRtSg i ehpeatid Bl NI amount of PCV2
reduction of duration of virema in animals

, -clini ' it h: , he, :
antlge‘r?le l.?g tl]%llg‘lrlil?lgéé‘r‘%(% &e&ﬁnﬁo(r:s&?ogll W&g@?ﬁ }E(ﬁ\( %E%t'i‘g%ﬂ tg 9 ahidfil in need of
such q?dgrglﬁl‘é %tgql?(,: %Me{%ﬂ{qﬁ’ﬁ\gf fu{l!e;reg a8 gn %ﬁ{gﬁﬁ %Cfa\% Oklh-'-GZ protein that has at

sub-clinically infected herd, all conprising the step .
least af)%adwﬁ@r@ber%/(}?/g venhepkp dtrferehly Y0'ef pbdhe weotashigntmpnity as
PCV2 antigen or an i munogeni ¢ conposition conprising
compad RCuEnpartd gpethe (PO VEhORK hptotdim, aneedbddfy thaphlynucleotide sequence
adm ni stration, wherein the PCV2 antigen is an antigen

of SERCYU3 10BR- ér BEQL &) NORads pasidl iheWsI06A206 R BE i) Waid PCV2
80% even nore preferably 90% of the protective

) . c ‘
ORF %r ot ei E?ée(gln%g%ge b(gﬁt)g\feo'plglr%}%c Ie%ﬁ(%ge%equegcgggg%'SEQ

IDNO3 or SEQID NO 4 as provided in W06/ 072065.
Preferably said PCV2 ORF-2 have the sequence of SEQ ID

NO_. 11 or SEQ ID NO .5 of / 072065.
In some forms, irnrnunggentl)c portions of %9 ORF-2 protein are used as the antigenic

component in the immunogenic composition, comprising PCV2 antigen. The term
“immunogenic portion” as used herein refers to truncated and/or substituted forms, or
fragments of PCV2 ORF-2 protein and/or polynucleotide, respectively. Preferably, such
truncated and/or substituted forms, or fragments will comprise at least 6 contiguous amino
acids from the full-length ORF-2 polypeptide. More preferably, the truncated or substituted
forms, or fragments will have at least 5, preferably 8, more preferably 10, more preferably at
least 15, and still more preferably at least 19 contiguous amino acids from the full-length
PCV ORF-2 polypeptide. Two preferred sequences in this respect are provided as SEQ ID
NO: 9 and SEQ ID NO:10 of WO06/072065. 1t is further understood that such sequences

may be a part of larger fragments or truncated forms.
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In sone forns, imunogenic portions of PCV2 ORF-2
protein are used as the antigenic conponent in the

WO pavsgsyeni ¢ conmposi tion, conprising PCV2 ant i PENEPZh&051628
term "i mmunogeni c portion” as used herein refers to
truncated and/or substituted forms, or fragnents of
PCV2 ORF-2 protein and/ or polynucl eoti de,
respectively. Preferably, such truncated and/or
substituted fornms, or fragnents will conprise at | east

As m?%]lo?%% l{lggg fq%ﬁe eprr? eg?l’(ng w z p{)]llsllhl?%]éite é% any. oneFencoded by the

supstituted forns fragnents will have at | east 5
nucleofider seaugicss gf SEGY P é\l%f 2eapER 18, Nﬁof‘e %9\@?\@@&1&/ uggerstood by
| east 15, and still nore preferably at |east 19

those @b mkllguoﬂ@ aithe thisi sequdncoreotldevaryity- hengeh O2QRAnSequence
pol ypepti de. Two preferred sequences in this respect

homokige apd aviildethiratheSHQgtidc NRurabteaistits SEAD bt uddBuloiih immunogenic
W06/ 072065. It is further understood that such

compSEHHUBNCRS sIRY fdihs@ a Rnkatell oratB&Ttutkd FBHE n&rsergrnent of this PVC2
truncated forms. As nentioned above, a further

ORF-ERBIFEARE P %3&?5 SnBREShpE L B ARSERE PRIy, such
derstood t hose of il

tmncaiﬂ or %“@fﬂtpﬁfisfg% QBHAEERS wa”&ﬁwﬂs?/ataégaﬁfrﬂ?ﬁoa%g@uéa%leotldes
in sequence honol o and still retain the anti

from m@aﬁlﬂgﬁ@th PGS Qﬂrfg ¥ nuglgefiede saquercst aig- PhSERMA rn$ @r SEQ ID
conpositions. In sone forns, a truncated or

NO: s ubbir¢ prefeably othmtruncatbd agsentitusdd fonins, VEZNERES, vill have at least
pol ypeptide is used as the antigenic conmponent in the

30, m6RMeE dblyo4t. 143t 85, emhdltil mae pheféhblgaateast 3 contpedustnutRetides of
forms, or fragments will conprise at |east 18

the fuﬁqa{gtg peys ORELERIIARTe (@B dNE of @t@\#gfﬂ@} B FRES BRR2 4.
nucleoti de sequence, e.g. of SEé ID r 3 or SEQ ID
NO 4. Mre preferably, the truncated or substituted

fornms, or fragnents, will have at |east 30, nore
preferably at |east 45, and still nore %fe ably at
etween two or more

“Seqwe%%?s¥ CBILYC Giitif BUBIRY iR ihg Gy Brbars &¢ 2 refations

polypeptide sequences or two or more polynucleotide sequences, namely a reference
sequence and a given sequence to be compared with the reference sequence. Sequence
identity is determined by comparing the given sequence to the reference sequence after the
sequences have been optimally aligned to produce the highest degree of sequence similarity,
as determined by the match between strings of such sequences. Upon such alignment,
sequence identity is ascertained on a position-by-position basis, ¢.g., the sequences are
“identical” at a particular position if at that position, the nucleotides or amino acid residues
are identical. The total number of such position identities is then divided by the total number
of nucleotides or residues in the reference sequence to give % sequence identity. Sequence

identity can be readily calculated by known methods, including but not limited to, those
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the full-length PCV2 ORF-2 nucl eoti de sequence, e.g.
SEQID NGO 3 or SEQID NO 4. "Sequence ldentity" as

WO 2008094ep0wWn in the art refers to a rel ati onshP@I/EP2008/051628
bet ween two or nore pol ypepti de sequences or two or
nore pol ynucl eoti de sequences, nanely a reference
sequence and a given sequence to be conpared with the

descn'b@ci o €8 gu&ﬁgﬁﬁ Q@Slecﬁ%ﬂﬁﬁ&g? A@nIA LY I & d@&ﬁﬁﬁ"lﬂﬁ@ergér Press,

nmparing the given sequen to the reference sequenc

New osladégé”@hiﬂeﬁe“e”" e %P%}t% RV

determined b mat ch bet ween strl of such
Acadgpigfepvedewy 8H<§ OR); a¢?rahlﬁ%f*nalgélawg uengedPdteyParg I, Griffin,
ascertained on a position-by-position basis, e.g., the

A M. saquerities B 6. edentumana Pmss,aNp‘arJterseu|(é994|ao§¢queo¢\e Apalysis in
at that position, the nucl eotides or anm no acid

Moledubsi Bivhseyarveni deingd, c@l, . AchldemicoPadss (U8 Seducadie Mnalysis Primer,
position identities is then divided by the total

GribskKATREr afd DRUGEEOUI das, Of. Stesiien efess, NEW & ofie{ BOENGRd Carillo, H.,
sequence to give @6sequence |dent|ty Sequence

and Lllgrﬁ% dIB%gngx'ﬂ/t[ he o@‘ﬁ?ﬂéd %Végﬁ‘l Ql'gl égg'S E ﬁbmagﬁﬁlkh%déf which are

1ncor1@£epfg¢l bgrtgiﬂo %Fesf%%lgcee;lrjé@gerrW%q Lec%geggame tl?lle sequence 1dent1ty are

Bi oconputin Informatics and Genonme Projects,
desigydvip, gixg the %@éa@%rﬁ@cfpﬂoe@@eﬂ NBGYSSBICRCqS1198(3Y M@ﬁhﬁ@ﬁ é} determine
Anal ysi s of Sequence Data, Part |, Giffin, AM, and
sequed fdennty ke @difisldm pubilinhyaraaaimb& sompiater pervgseys (WMHEY Yetermine
Sequence Anal ysis in Ml ecul ar Biol ogy, von Heinge,

sequefie 1dA0ad ®Fiveeclpdsn sed@Béds. BeaRacH shbiapiostanhcREE, but are not
G i bskov, M and Devereux, J., eds. M St ockt on

imiteBr £ Y ; ||
hrmteﬁ) ﬁ), Sthe I\@@G B%{g&ﬁlﬂ- 2%11:%/%%@ @I’ge\%edxi OJ(7)3 e1.l('| flg . %;ifél% &I Research,

BSOS SRS P, B s o
215:ahERRb A Iace i BRSO piadfi s eHERs e SR i VEBI and other
sources (BLAST Manual, Altschul, S. et al., NCVI NLM NIH Bethesda, MD 20894,
Altschul, S. F. et al., J. Molec. Biol., 215:403-410 (1990), the teachings of which are
incorporated herein by reference). These programs optimally align sequences using default
gap weights in order to produce the highest level of sequence identity between the given and
reference sequences. As an illustration, by a polynucleotide having a nucleotide sequence
having at least, for example, 85%, preferably 90%, even more preferably 95% “sequence
identity” to a reference nucleotide sequence, it is intended that the nucleotide sequence of the
given polynucleotide is identical to the reference sequence except that the given
polynucleotide sequence may include up to 15, preferably up to 10, even more preferably up

to 5 point mutations per each 100 nucleotides of the reference nucleotide sequence. In other
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sequence identity are codified in publicly avail able
conputer prograns which determ ne sequence identity
whedsees0yi ven sequences. Exanpl es of such pr oRCHEB2008/051628
i nclude, but are not limted to, the GCG program
package (Devereux, J., et al, Nucleic Acids Research,
12(1):387 (1984)), BLASTP, BLASTN and FASTA (Al tschul,
i : I j : - 0ds50, T
wordsgin & pftimdlcond? v ih FhupPble B AR Ao B feraly
o, Qt her sourge S nual . t,sch S. et _al,., NCV
00%. Rl PR ST L S e BB Eg g o fitereatt pleelagisediite. up o
. lec. Biol, 215:403-410 (1990), the teachjngs, of
15%, Wﬂly?t,)rﬁblé{rlé)%’r%’%? W%P@éﬁfﬁéwéi% 0 Qler%‘PEPEﬁ%SéP.therF?é%fénce sequence
progr ans ogtinally al'ign seqyences usin default'gap
may hmie&ﬁ@dsori subsfitdied with gnotgnoacleetedehpyhesmbéranfalucisptides up to 15%,
sequence identity between the given and reference
preferablguidne,esen Asoraprdftabist atof el toloyt nackeotiguslia lteotdfelence sequence
havi ng a nucl eoti de sequence having at |east, for

may XA int8 906 rePir&fRrsaflhdnc 0¥he 8 RNatidk @ f el BlraRl e @R Ko e may
"sequence identity" to a reference nucl eotide

occuréa? qﬁ% RCE: 3i {erﬁlma; %'Sﬁpgﬁsd of 'ﬂ%t retfé} d%uﬁdcgﬁ%ttiitdg %teﬁge(ﬂgg )% %nywhere

e given p cleotirde is identic

ref erence .sequence except that, the giye . .
betweﬁla) ﬁ%a EPIgBPziﬁgé)sglg&&elﬁfeé Pﬁﬁ?dieﬁt}?rul&gg’ﬁ%’aﬂéﬂ apong nucleotides in the
preferably up to 10, even nore preferably ug to 5
refercped HRAUGIECAOT HhSNPEN BACHCABBUAYC BEWPS dadiipfthe meference sequence.
reference nucl eoti de sequence. In otherwords, in a

Analogolistnuby eopdlgecphidvimging mgivepottie sedjseqeechaviing atleast, for
| east 85% preferably 90% even nore preferably 95%

examplde¥8% | prefe@htay 90%, eOert hdrd plcBsreh¢ ®sMIcdRehdcdidentity to a reference
sequence, up to 15% preferably 10% even nore

amind®4&d @5@'@5@@, %%B gﬁtgg[éa tHHGh e ok amihdadif e JRhE& @f%g polypeptide is

sequence nay eted or “substituted th anot

. .nucleotide, or a nunber of, nucleotides up.to 15% .

dentift 3 9 e cnctullen Rhwd Rdfc ERbh pOBadBidchedictye groy inctuce
ucl eqgtides in the referenc quence may be inserted

up to 15 e qﬁ@qy &P diic %V%lelaa@rﬁref%rﬁﬂ%é B oA Asid gl tetatigns per each

ref erence sequence nay. ' ' '
100 amino acids of the reference amino acid sequence. In other words, to obtain a given

polypeptide sequence having at least 85%, preferably 90%, even more preferably 95%
sequence identity with a reference amino acid sequence, up to 15%, preferably up to 10%,
even more preferably up to 5% of the amino acid residues in the reference sequence may be
deleted or substituted with another amino acid, or a number of amino acids up to 15%,
preferably up to 10%, even more preferably up to 5% of the total number of amino acid
residues in the reference sequence may be inserted into the reference sequence. These
alterations of the reference sequence may occur at the amino or the carboxy terminal
positions of the reference amino acid sequence or anywhere between those terminal positions,

interspersed either individually among residues in the reference sequence or in the one or
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occur at the 5 or 3" termnal positions of the
ref erence nucl eoti de sequence or anywhere between
W bhesetoer m nal positions, interspersed eitherPCI/EP2008/051628
i ndi vidual Iy anong nucl eotides in the reference
sequence or in one or nore contiguous groups wthin
the reference sequence. Anal ogously, by a pol ypeptide
]
more P&%ig@%g%ﬁhﬁ?%ﬂt‘%ﬂ glr%er?%k&bﬁgg(gfgﬁ&e eg%‘rf:ergn% ?egléig?glm ?ns which
dentity.to a.referen
are ngUREFRAL TS 1 Phebhitd T FHENGROBIO R R Gxpr conservaive
sequence of e pol ype t|de s identical to the
substipgiogs gigaiet %Iﬂ&‘éﬁ épa CIERHNG SAVRNGSIAGEEPt i de
sequence may include up to 15, preferably up to 10,
even nore preferably up to 5 amno acid alterations
per each 100 am no acids of the reference am no acid
“Sequsecuiitaelogy’l) agtulbeat haveind ssfers ao albrheathod af getéanining the relatedness of
pol ypepti de sequence having at | east 85% preferably

two sO@¥nc&Yemo W&mﬁl{eeﬁeg{hé‘ﬁﬂeyh&ﬁo& SEANRNGEE nloRe @équfeﬁcééﬂ atrE‘ optimally
reference am no aci d sequence, up to 15% preferably

aligneldp a%p? g%p%%?ée ?ﬁ‘[?&iug?({w& n%Efsf ﬁjé/a kihé/wé{}%r i} c%r@r@sft t(% h?e&?[?ﬂdquentlty”,

ues 1 n e reference sequence may

or .substit ut. i th.anot her amno acid a unher
conseBiRs AL PUESR B SPUTEDIY Aparh Tovk dGvEHTgrauence
E@eferably up to 5% of the total nunber of am no acid
homologyj dp@thdr vareie to epinen pelyperfiferieokeipclsetiin Bayipg§5% sequence
into the reference sequence. These alterations of the
homologf evidne efgenueeegecnee)8 546 quefermiblyt $0.aavien mmaye ptdfigrably 95% of the
carboxy term nal positions of the reference amno acid

amincS @€l eBSidudr o AYIBRIRSs e ttine esfetdRos 8cdiRned RAalst PRSIH bOBSmprise a
i nterspersed either individually anong residues in the

conschati®s SEn RSl %ﬁlca@no%er ahihd8ci@RE nREIEE R, 899%%9#& amino acids

gr oups mnthln the ref erence sequence Pr ef erably,

| |
or nucle)?s;u(%§ \1}8 t Slg% ere%%r v, ud) tgu]g) S){? i etvleil Irnorg‘ pr f&era l\y 1}p o 9)’ of the total

. conservyative s bstltutlon? re not included as a tc
amin rGLIUSs AY Ay %otgi@al'p@ﬁ ey %gqt:qm(servatlve substitutions, in the reference

sequence may be inserted into the reference sequence. Preferably the homolog sequence
comprises at least a stretch of 50, even more preferably at least 100, even more preferably at

least 250, and even more preferably at least 500 nucleotides.

A “conservative substitution” refers to the substitution of an amino acid residue or nucleotide
with another amino acid residue or nucleotide having similar characteristics or properties
including size, hydrophobicity, etc., such that the overall functionality does not change

significantly.
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"Sequence honol ogy", as used herein, refers to a
nmet hod of determ ning the rel atedness of two

wGe@smeysoes. To det erm ne sequence honol ogy, twWeCDEPIU0$/€51628
sequences are optimally aligned, and gaps are
i ntroduced if necessary. However, in contrast to
"sequence identity", conservative amno acid

“Isola?éﬂb%.éa{nlét t%fb%l & th‘é%ﬁrﬁh RAEn 8 fi ﬁ \Q‘ﬁ%ﬂ Qﬁ% ef én ﬁ' #%ccurs in

sequence onol ogy. In ot her words, tain

ol.yp e or ot i de haV|n 95% se

natur ) HREEG (ifpREe B En S8, RS Mo SREEREE, por cxampte,
90% en nore preferably 95% of the amno acid .,

a polynwgh eau%esoropo ﬁwtlé@tnﬁﬂlé%dy Prepaid 1h &l yinghergaris is ek “irplated.” but
mat ch or conprise a conservative substitution wth

the sameqromuckentidoonpelspaptidagepaesed dem the cacvistinganatofialaef e natural
acids or nucleotides up to 15% preferably up to 10%

state i@ VBolatadl’ casphefeemabtniploped berbih of the total ami no acid
resi dues or nucleotides, not including conservative
substitutions, in the reference sequence may be
inserted into the reference sequence. Preferably the

Thus Q&gpdn?%to a%(a{’h%P gsﬁog%ﬁ? g}%gﬂréﬁ%ﬁt 1§Le#§g%goxﬁd§star rﬁgtglgd ?ctr tﬁg prophylaxis

east

o PGB EEt iERE SS CSEL P S A i

refers to the substitution of an amino acid residue or

an anipd| @ot iggRupwpt Anigtebt e dasbrdindeailly iptsteduwithPCV2, a method for
nucl eoti de having simlar characteristics or

reductiorop titel msnbanaifdimgs svitheyirdlyldad pbroprissidt hetwetnc1Q* Ul genome
that the overall functionality does not change

copieSp@hf dee@] & netHodtbatcddtidiPahie aub®eest dddalksheitthaind 164d above

man" fromits natural state, i.e., if it occurs in
W er Ilﬂ]; saﬁﬁl @ﬁﬁfﬂ @ng‘ﬁqcagf ﬁl?&‘?éﬁeﬁerﬁf Q%étﬁoﬁi for reduction of
or|g| al environnment, or For exanp

nasal Q r%%/ .Isr]hléa%gem I dethoord B8P ety t | dfe ur%tlolillr(gfl YlYetnElarl %? gr%rnalls - clinically

éanl smits no I SO?

infectg@g*tihgéé%ta{.r%g‘rgga égrgtl %Ee : égﬁg Enear a 1tyf rra‘?en\]mtlbm a sub-clinically

infected herd, a method for the reduction of the mortality rate within a sub-clinically infected
herd, all comprising the step of administering a therapeutically effective amount of PCV2
ORF-2 protein to an animal in need of such administration, wherein said PCV2 ORF-2
protein is anyone of those, described above. Preferably, said PCV2 ORF-2 protein is

1) 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;

i1) any polypeptide that is at least 80% homologous to the polypeptide of 1),
1i1) any immunogenic portion of the polypeptides of 1) and/or ii)
v) the immunogenic portion of iii), comprising at least 5, preferably 8, more

preferably, even more preferably 10 contiguous amino acids included in the
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state is "isolated", as the termis enployed herein.
Thus accordi ng to another aspect, the present
WO pooggsoen provi des a nmethod for the prophyl axPGI/EPIN08/051628
treatment of sub-clinical PCV2 infection, a nethod for
I ncreasing average weight gain in an animal or a group
of animals (herd) sub-clinically infected wwth PCV2, a

net h r ' f I, ' ) : )
. ?ébluglgcrgs oFuef IPRPfs, SE&WW@? 6, szggl@gggid@, YEHID NO: 10 or

vira conpri sed betwe 104 to 1 ne copi es
per , r.reduction of the nunber of
ani n&@@ﬁﬁ%??ﬁ%ﬁg@gg\/e 106 genone per m serum
within a sub-clinically infected herd, a nmethod far

V) r edu PPERCRS e AP el%qOﬁa%{og A&YHN sgMPE s throrpapgice of SEQ ID NO:
reduction of duration of virema in aninmals
sub- élor REQAID MO:: Afoe Y @A6/AY2A6SPCV2, a net hod for the
reduction of the norbidity rate within a

vi)Sub- ahy pobygleptydd i cisechdodedl, bya anpdlpnatiémidet thet is at least 80%
reduction of the nortality rate within a

SUb'ﬁd)thﬁo%&llth_)éth@ﬁ(ﬁ?ﬁ&%olﬁﬁégfvﬁ'| conprising the step
of administering a therapeutically effective anmount of

..PCV2 = i : nj i :

Vil e, o PR, fortidh BF SR TRocpl e REREal] b il polynucicotide of
anyone of those, described above. Preferably, said
POV2YEE/S YW otein is i) a pol ypeptide conprising the

sequence of SEQ ID NO 5, SEQID NO 6, SEQID NG 9, )

VIBEQ 1D Momuneeesic $Raam afovily 1wBsrenopehordestidg jcpdiagy for said
pol ypeptide that is at |east 80% honol ogous to the
pol y peptineEnaf pérjipn icomprisesyati lemut Pdgemitigu@or ticdetides itvduded in
pol ypeptides of i) and/or ii) iv) the i munogenic
port ﬂﬁ%e?ﬁenbésj Of. SEPNP NG Ngr BEQIIEASD: 5 of WEIGOAIUGY. 8,
nore preferably, even nore preferably 10 conti guous
am no acids included in thesequences of SEQ I D NO 5,
SEQID NO 6, SEQIDNO 9, SEQID NO 10 or SEQ ID

Preferably a]flil'y %IF ﬂ\léNS)%61/1’191’I711%‘906g%hiC 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.

According to a further aspect, PCV2 ORF-2 protein is provided in the immunogenic
composition at an antigen inclusion level effective for the treatment of animals sub-clinically
infected with PCV2. Preferably, the PCV2 ORF-2 protein inclusion level is at least 0.2 pg
antigen / ml of the final immunogenic composition (ug/ml), more preferably from about 0.2
to about 400 pg/ml, still more preferably from about 0.3 to about 200 pug/ml, even more
preferably from about 0.35 to about 100 pg/ml, still more preferably from about 0.4 to about
50 ug/ml, still more preferably from about 0.45 to about 30 pg/ml, still more preferably from

about 0.6 to about 15 ug /ml, even more preferably from about 0.75 to about 8 ug/ml, even
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v) a polypeptide that is encoded by a DNA conpri sing
the sequence of SEQID NO 3 or SEQ ID NO 4 of
wOBR8HWAAN65. vi) any pol ypeptide that is encoPEEP200#051628
pol ynucl eotide that is at |east 80% honol ogous to the
pol ynucl eotide of v), vii) any immnogenic portion of
t he pol ypepti des encoded by the pol ynucl eoti de of v)
more IQBIIXVfr%ﬁnVa{Uoh? 1 ohe A%ﬁygqgg%; stf?loﬁltolgfopre?gramg'f}om about 1.3 to

erei ynuc eoti de codi'ng for sai nmmunogeni C

sbout -p%@ e PR RS of %rﬁ@gsﬁsl?loé%%?ﬁb%a%@ﬂ# 25 bt Bven more

4 of V[DG/O? 065, Prefeﬁgply any OE

Pfefel‘?hlﬁh.f%@é‘?ﬁ% I pdPepews- haganls s mshprcgrahly, cabout 1.6 ug/ml.

characteristics of PCV2 ORF-2 protein that is encoded

by the sequence of SEQID NO 3 or SEQID NO 4 of

W06/ 07065. According to a further aspect, PCV2 ORF-2
Accomdimgt @i @ fuishgpraspeadethei FCV MR F+nuitge ihcudomposi tis anleast 0.2 ug/

an antigen inclusion level effective for the treatnent

PCV200REND rﬁ%’o&nf‘ k- &dstilb&hbovel péreabd onthd iV 2acntlgemc cornp051t10n
Pr ef er abl the PCV2 ORF-2 protein inclusion |eével

(ug/d@sle%pOSI Eprgfega&)ggfr éb%ﬁpOb tm ab Ilt iiqek}é/fig%lmsﬂlgﬁjﬁ?g g?egérﬁbly from

era

o B i RIS PP e

0.35to about 100 still nore preferably from

still mgye preferallyt %O%ab%wngé tRgpbent S& gigrdoserovill et ety from about
fromabout 0.45 to about 30 ng/m, still nore

0.45 torakoet 3B wg/dasonstdbowte @reﬁemldyafhﬂutabdzﬁt org tbrdbpueVemg/dose, even
nore preferably fromabout 0.75 to about 8 ng/m,

more BRESABIY Eradi eb&it AU Sytofabein 8agMdbsel clert MoahygdterfblyBoM about 1.0 to

still nore preferably fromabout 1.3 to
about 6 ug/dose, still more preferably from about 1.3 to about 3.0 ug/dose, even more
preferably from about 1.4 to about 2.5 ug/dose, even more preferably from about 1.5 to about

2.0 ug/dose, and most preferably about 1.6 pug/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
ORF2, standard protein synthesis, and recombinant methodology. Preferred methods for
obtaining PCV2 ORF-2 polypeptide are provided in WO06/072065, the teachings and
content of which are hereby incorporated by reference in its entirety. Briefly, susceptible
cells are infected with a recombinant viral vector containing PCV2 ORF-2 DNA coding
sequences, PCV2 ORF-2 polypeptide is expressed by the recombinant virus, and the

expressed PCV2 ORF-2 polypeptide is recovered from the supernatant by filtration and
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about 3.0 ng/m, even nore preferably from about 1.4
to about 2.5 ng/m, even nore preferably from about
waz@soesdabout 2.0 ng/m, and nost preferably aPOUEPDIS051628
nmg/ M. According to a further aspect, the PCV ORF-2
antigen inclusion level is at least 0.2 ng/ PCV2 ORF-2
protein as descri bed above per dose of the fina
o . . L , , ¢ '
imacti L BF G5 o TRRa Mg age) o R oL ELS LAY LT s then
Iwuufro$%9§ou@wow§.%qub%gt5200 ng/ dose, even nore
2%?8 S PSRV RESRCT®S5 to about 100 ng/ dose, stil
nore preferably from about 0.4 to about 50 ng/dose,
still nore preferably from about 0.45 to about 30
ng/ dose, still nore preferably fromabout 0.6 to about
The imBrunggaios eQmpaseipiasy s hefoar alétb yefersgmaatemtosion3hatcomprises 1)
about 8 ng/dose, even nore preferably fromabout 1.0
any of ahaPeM2 ORMYL destein désctibedrabeveppedfernblyl in Eomeont@diout described
1.3 to about 3.0 ng/dose, even nore preferably from

aboveaRRET) lut 4edsP agﬁﬁ"ﬁﬁn 8f i 0%Bior R«PRsITRE QaiBNBES WRW-2 protein,

from about 1.5 to about 2.0 ng/ dose, and nost
prefetgf)lsfgfr abl.y Iﬂ‘ﬁﬁﬁ'ﬂg l:}acg% %lug.osl@['ore-wgr, F‘E%/%m%':nbgenic composition can
po ypeptld% Used In the I 'mmunogeni’c conposi tron 1n
accordan ' t esent i nventjqgn can be .derived
compfS RROS RE e Bh Ve OREE Rotheu T S St Rrrliet Giicgprations
PCV2 ORF2, standard protein synthesis, and reconbi nant

descrihpd plays) bkt least epartipe af thetvirghecctrexpissngs b PEEZORF-2 protein,
ORF- 2 pol ypeptide are provided in W06/ 072065, the

preferblg ot iamg®nanghnt badudentirusf andhiif i partien lo€ tlelnellicntarepopandnt.
by reference in its entirety. Briefly, susceptible
cells are infected with a reconbinant viral vector
contai ni ng PCV2 ORF-2 DNA codi ng sequences, PCV2 ORF-2

Thus g@gydgg%{rdgg@teﬂgﬁ %sgé/gtf %%éﬂ?é’seﬁﬁﬁn(z&ﬁioﬁ%?%@ésnﬁ%th% wsth? ?rg)%hylaxis

2 polypeptide Is recovered

. i.] i dij >t i d b . ..
o SRRy PSS NGRS A i i

thyl eni mi ne, which is then _ . , :
an an?rna yor a group of animals (her(s) sub-clinically infected with PCV2, a method for

reduction of the number of animals with viral load comprised between 10* to 10° genome
copies per ml serum, a method for reduction of the number of animals with viral load above
10° genome per ml serum within a sub-clinically infected herd, a method for reduction of
nasal virus shedding, a method for reduction of duration of viremia in animals sub-clinically
infected with PCV2, a method for the reduction of the morbidity rate within a sub-clinically
infected herd, a method for the reduction of the mortality rate within a sub-clinically infected
herd, all comprising the step of administering a therapeutically effective amount of PCV2
antigen or an immunogenic composition comprising an PCV2 antigen to an animal in need of

such treatment, wherein the PCV2 antigen is recombinant PCV2 ORF-2, preferably a
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neutralized to stop the inactivation process. The
i munogeni ¢ conposition as used herein also refers to

W@ 2@en0ps98d ti on that conprises i) any of the PRRI/ERIBOK051628
protein described above, preferably in concentrations
descri bed above, and ii) at |east a portion of the
viral vector expressing said PCV2 ORF-2 protein,

bacul@srlﬁfsee& Yed P DRGLIDpRAR L P AGHE ?é’c'oﬁi’b%lan{vgf ﬁ%ﬁﬁ{lwrug Repressed

eni c CO[TpOSI tion can conprise 1)

roteins d,.above, preferably in
Pcvzc%gh%\’g}% tgﬁgeqélgg%eral%% %’8@680 Gi ) at |east a portion
of the viral vector expressing said PCV2 ORF-2
protein, preferably of a reconbi nant bacul ovirus, and
iii) a portion of the cell culture supernatant. Thus
The imowoegimg ceropesitihasy usgd hersin alsy eclprsee entonposisionithst comprises 1)
provi des a nethod for the prophylaxis and treatnment of
any o$ le eCivizi ORIF-Ppxicingsideatribod abavaygiréfochbfyoin taeer@siong described
average wei ght gain in an aninmal or a group of animals

above hg r &) 1ca4tPa Gloribit B | e I Vifa GleB@r V@ xphes§ ﬁ%/ Zsaid® PORINQR -9 protein,

ucti on of the number of aninmals MAt viral | oad

prefer%’l f' Sr%goé?@%x\@e[%c&lgél 3 gﬂﬂ? %r?gaeﬁcg‘ﬂﬁ 0 of e ec:erll chgltufgh iwrlrlgfesi,n about

h ad above 6 genone per mMm serumwthin a
90% %E@ %WI?HH@%S%V? Ares vt CER Bt hod for roduct f on

of nasal virus shedding, a nethod for reduction of
duration of virema in animals sub-clinically infected
wth PCV2, a nethod for the reduction of the norbidity
The imatuaogdnih composstidn ol used hatdity alisofrefetsed ahamthosdgioneghdtadmprises 1)
for the reduction of the nortality rate within a

any o$Wke @CV2I ORIFLY ptoitias idestribed dbowdd, preferBlyl & Béhctheatihe Rlescribed
of adm nistering a therapeutically effective amunt of

abovepgy%t Rk Q?Brtﬁ'h @thé Wf‘@&@(f’rj ﬁ?&% Shid p@VQQﬁ@F '231518&1n 1ii) a

PCV2 anti gen to an ani na need of such
r t, wherein.the 2 anti conbi nant
portlolge%%edsﬂ C&lltuIber leV er %bt}actlv %\1{ g8 nt t 1nac{en{(at? glse J5e0 t viral vector

F-2. Prefer t hose reconblna t or bacul pviru
preferéﬁgﬁg:slsg erelen a% %/ 90% of the components P) to C1)11) have a 51%6 smaﬁer than 1 pm.

Preferably, BEI is present in concentrations effective to inactivate the baculovirus, preferably

in an amount of 2 to about 8 mM BEI, preferably of about 5 mM BEI.

The immunogenic composition as used herein also refers to a composition that comprises 1)
any of the PCV2 ORF-2 proteins described above, preferably in concentrations described
above, i1) 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 necutralization agent to stop the inactivation mediated by the

inactivating agent, wherein about 90% of the components 1) to iii) have a size smaller than 1
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PCV2 ORF-2 having the sequence as described above. The
i munogeni ¢ conposition as used herein also refers to
W@ 2@en0ps98d ti on that conprises i) any of the PRRI/ERIBOK051628
protei ns descri bed above, preferably in concentrations
descri bed above, ii) at least a portion of the viral
vector expressing said PCV2 ORF-2 protein, preferably
um. re?eréf‘tﬁf,offb’fhréaﬁltacm\;fiﬂé OHlcht!%s pfid shld %0 il eamgﬁses sodium
the cell culture; efein about 90% of the conponents
. ve a size snmaller than 1 mm The inmunogenic
ﬂno“@%ﬁﬁggﬂWWgﬁna%nﬂggﬁm ein also refers to a
conmposition that conprises i) any of the PCV2 ORF-2
protei ns descri bed above, preferably in concentrations
descri bed above, ii) at |least a portion of the viral '
The pebypeptidespinesrppratpdsmial a ROYDOGRPA 2hgsragn dienadniipisjergd to an animal
portion of the cell culture, iv) and inactivating
susceptigantto tRCVDaiafdciiad.e Inherdf@eairtfornantthe icomlposidoh ahay also include
preferably BElI, wherein about 90% of the conmponents i)
additiball bohpHRVE &ndivae t&NMbbEroft RRM LnMAc Rref(ssakiist. REhington's
is present in concentrations effective to inactivate
j LUS f bl y i u 2t
PharrigBGyRAE UL S (1RO TFATIY,  MaBT RER, "Eufln” RadRBHkYy, he
I munogeni ¢, conposition as used herein also refers -
compoy TR E0S, 1 C PR BBy T Sebry sCiy b PESmoveS e Berein, "a
proteins described above, preferably in concentratjons
veteriggyeespsablawaier” ipoludes ayaand allpglyindh dsparrien yneda, coatings,
vector expressing said PCV2 ORF-2 protein, iii) a
adjuvpus,t stanlinhg t dpenseldiluents,t pressrvativges,aantilaetial atd rRgtifgenlt agents,
to inactivate the reconbinant viral vector preferably
isotonBEAgen&Nadseptidn iR L4k Indl dozats | Hid tRYEKE. t1e 5t ®PfiRE embodiment, the
i nactivation nedi ated by the inactivating agent,
i & SRR on AW Riscd PEVE BRPRERLR H ds §iBvided helR @, Breferabl
lmmuS| e sngﬁﬁgrcPhanlgﬁ%1 Preferabﬁg, %f %%evinacgivatlﬁgfxa Y
n cor?c%ﬁ%etétliﬂln? acggéqbﬁazla&g?f%g\fzelg Iiga Irrpg{(n‘l%(f gf?@ga{ > Sfuvad ,I Iyrre]}erably Carbopol,

and physiological saline.

Those of skill in the art will understand that the composition used herein may incorporate
known injectable, physiologically acceptable sterile solutions. For preparing a ready-to-use
solution for parenteral injection or infusion, aqueous isotonic solutions, such as ¢.g. saline or
corresponding plasma protein solutions, are readily available. In addition, the immunogenic
and vaccine compositions of the present invention can include diluents, isotonic agents,
stabilizers, or adjuvants. Diluents can include water, saline, dextrose, ethanol, glycerol, and
the like. Isotonic agents can include sodium chloride, dextrose, mannitol, sorbitol, and
lactose, among others. Stabilizers include albumin and alkali salts of ethylendiamintetracetic

acid, among others.
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The pol ypeptide is incorporated into a conposition

that can be adm nistered to an ani mal susceptible to
wedg/ossdecti on. In preferred fornms, the conpoRCT/EP2V08/051628

may al so include additional conmponents known to those

of skill in the art (see also Rem ngton's

Phar maceutical Sciences. (1990). 18th ed. Mack Publ,

Easton). Additionally, the conposition may include one

or nor e veterinary acceptable carriers. As used

« " o) '
RS 8 VEATE SEUGBFEBTRLR SO EAE AT e
o BT L T T St b0 ot

i sotoni c agents, adsorption delaying agents, and the
Pharnjacaicalsn Iac. pr%lthemgé@lrne nolodi watet-in-oih ecrnwtpiono @elrrrlevater emulsion,
conmposition conprises PCV2 ORF- 2 protein as provided
waterfigdodvihivaterpemtiBioabl The rnaddice chii dici i3sd de partidaéd on light liquid
above, which is mxed with an adjuvant, preferably

paraffi2 bR QEQbope@D P‘hﬂﬂté%b&angé)ahso‘@?énb[@oﬂ Thasss @éuatéﬁleldr dqfalene oil

the art will understand t at t he conposition used
resulttlngrt%tﬁ tﬁ%ﬂ HEa{tl%Banea {1 é)q{rt (fﬁa?tﬁf “?%obutene oF i decene; esters of
ol og | & accepta € SO I 'ons

acids P L3R 0k %antﬁﬁ%é @.tl?m‘irs %5?#8%5@5 Pt r BILER s ety olate

such as e.g. saline or correspondi ng plasma protein

propyksp Lﬁlyqnhéi,l-%%éylrté/aamagﬁ),ag/lam fre(caprylageiganrptgh or fprrﬁ)ylene glycol
i mmunogeni ¢ and vacci ne conpositions of the present

dioleaitay wetatsi afbramhed fatty ndels di hlgelndls,, in ipgdicolai sostgent &id esters. The oil
stabilizers, or adjuvants. Diluents can include water,

is use@ @ bar@binggodt Wik emutlifianed for@l the emalsionaMthet dhgulbifik®.are preferably
| sotonic agents can i nclude sodiumchl oride, dextrose,

nomoﬁt%n rfagjtant a'irt%&rlar F%etjs gt QsiGitarf f@“&aﬁ&ﬁ@ M@ g anhydromannitol

Sta I|zers | untn and alkal1 salts

¢ .ac " Adj ts"
oleatez oq"yu%%cd)qher%or]}/]gely%er% - OF Bropy eengI Elgllﬁ;t Eol(rﬂ 1§oatealr1?T C{1c1nolelc or
al um ni um_phosphat e,
hydroxystearlrg: amg % arc optionally cthoxylated, and polyoxypropylene-
polyoxyethylene copolymer blocks, in particular the Pluronic products, especially L121. See
Hunter et al., The Theory and Practical Application of Adjuvants (Ed.Stewart-Tull, D. E. S.).

JohnWiley and Sons, NY, pp51-94 (1995) and Todd et al., Vaccine 15:564-570 (1997).

For example, it is possible to use the SPT emulsion described on page 147 of "Vaccine
Design, The Subunit and Adjuvant Approach” edited by M. Powell and M. Newman,

Plenum Press, 1995, and the emulsion MF59 described on page 183 of this same book.

A further instance of an adjuvant is a compound chosen from the polymers of acrylic or

methacrylic acid and the copolymers of maleic anhydride and alkenyl derivative.

31



10

15

20

saponins e.g., Quil A Q521 (Canbridge Biotech Inc.,
Canbridge MA), GPlI-0100 (Gal eni ca Pharmaceutical s,

w0 p@8/098809 m ngham AL), water-in-oil emnul sion, PCT/EP2008/051628
oi |l -in-water enulsion, water-in-oil-in-water emnulsion.
The emnul sion can be based in particular on |ight
liquid paraffin oil (European Pharnmacopea type);

s SRR UGy BN, YR it i

artjcul ar .of .jsobutene or decene; ester f ;acikds _or
cross-fikeg EILY ol S RGTA SR Ugin 5T P BogiolirohisSe Eompounds
arc kr&%@cyhgﬁé%{ g%lagrpl%rt é’:hlglgfﬁprgi)g) [ol.&J,j\%%ﬂl?l{eol%%)? n}e’ersons skilled in
tri-(capryl ate/ caprate) or &&gf | ene gl ycol dioleate,;
the arpeanetlso tffecritpdhc Redafeat Np. 8k which ghgsiribes pueh acrylic polymers
particul ar isostearic acid esters. The oil is used in
cross-tiakdal wak b polyhwdlox glatddiotmpetsd havidgatrivdsh® hediok gl @oups] peferably
enul sifiers are preferably nonionic surfactants, in

not mBRthaC8 R h}ec%gélﬁatsﬁls 8Phtkd B hre Oy ISR Bl8ng Roplhced by unsaturated
anhydromanni tol ol eate), of glycol, of ponegceroY,

oliphat IR ST, & KE0' ARl 2t ot FARTRLI are those containing
tionally ethoxyl ated, ,and .

from 53 4 SRPER SR RSty S pt gre AlbeE siBIepisaly Brstigatcd iggpups. The
particular the Pluronic products, especially L121. See

unsatypied gadieals mpy thempelveneeitgin sther pplstificats) syspsp meatil odhgproducts
Adjuvants (Ed. Stewart-Tull, D. E. S.). JohnWIley and

sold Sules tha\Wame [§5tb@d! ( (BFSHoadrchT ddtdo.eUSA) . are adwiukely appropriate.
15:564-570 (1997). For exanple, it is possible to use

They tRecr&BTinket waihodh £B88 elidrb&doronitipald peAthebithrityBCAMdAg them, there
Desi gn, The Subunit and Adjuvant Approach" edited by

| ' rbopol, in
may Héglnl’{lf?lﬂl\ﬁﬁgd @M o gy arfd @ﬂ@l‘ml\ﬁ)5§%§?fe%ﬁcpé th@fg cg{}gakt.) pol,

sion M-59 descri bed on page 183 0 IS sane
. A furth st f ' t o d
paric b BTSRRI GBS e e

m or
t he copol ypers .of mal eic enyl
ey

hydri de and al
dose, gy RS RAETCHEY Am PR GEHE! %ﬁq’hwsmo BSHHBURS-aing nepdose and most

pol ymers of acrylic or nmethacrylic acid which are
preferred in an amount of about 1 mg per dose.

Further suitable adjuvants include, but are not limited to, the RIBI adjuvant system (Ribi
Inc.), Block co-polymer (CytRx, Atlanta GA), SAF-M (Chiron, Emeryville CA),
monophosphoryl lipid A, Avridine lipid-amine adjuvant, heat-labile enterotoxin from E. coli
(recombinant or otherwise), cholera toxin, IMS 1314, or muramyl dipeptide among many

others.

Preferably, the adjuvant is added in an amount of about 100 ug to about 10 mg per dose.

Even more preferably, the adjuvant is added in an amount of about 100 ug to about 10 mg per

32



10

15

20

cross-linked, especially with polyal kenyl ethers of
sugars or polyal cohols. These conpounds are known by

w0 b@soesome car borer (Phaneuropa Vol. 8, No. 2, BCFEP2008/051628
1996). Persons skilled in the art can also refer to U
S. Patent No. 2,909, 462 whi ch describes such acrylic
pol yners cross-linked with a polyhydroxylated conpound

dose. hlﬁye'nr}go@t%&%ﬁaﬂ %hé"é’cﬂﬁ%y fdg n Qﬁl@flﬁrcﬁbalb)f%y X o}% oCabout 5

rogen atons o east thre
n Iaced b S 1t ed aI t.ic radi | ca
me pt 0P EEE OSSR BT Db EhSiu ™ YA b apaPRUGepErons 720 ne 0
are those containing from2 to 4 car at ons,
about\Z; jyinesper gops; | MoghpreBraly, 18e agluspitdap @eddﬂsaat%mnéef about 1 mg
groups. The unsaturated radicals may thensel ves
perdasent ai n ot her substituents, such as methyl. The
products sold under the nanme Carbopol ; (BF Goodrich,

Ohio, USA) are particularly appropriate. They are
cross-linked with an allyl sucrose or with allyl

Addlt%ﬁﬁ@ethé’tcb ?bﬁhon AR MLIEREMe SNRLE: Hl‘?a\fnﬁ@eﬁi%ﬁ‘ltéc@@[ﬁﬁ‘ble carriers.
Car bopol P, 934P and 971P. Mbst preferred is the

u opal
As ugf egieg}’ef £ Bimace i aRBLoHLR ket ByBler B0 EBoall solvents
dose, .even referr in an ano nt of

dispery9g” gdito QBERAS 1o dEctis 3013 RSECrRTEy P%@%Cf%ﬂal and
an amount, of about 1ng per dose. Further sui tabl e

antifugegl agenis.osqtpRic ggents.igdsoratien delaying gpensy and the e F\MBFt preferably,
adj uvant system (Ri bi Inc.), Block co-polyner (CytRx,

the cémpantien GaYyidSAFeMWithi crqmminﬂ?é}\yz/i(l)REQ@@tein recovered from the
nonophosphoryl lipid A Avridine |ipid-amne adjuvant,

superit@ait-dfahiligo eol@e@tcodd, iwidreim daid €lsi wdérk 66fbiH A aGtcombinant
ot herwi se), cholera toxin, I M5 1314, or nuranyl

iral FHCRE Bht‘éﬁu@é'?@g'zf@f@y 2@‘1#1@ bid ef r@isﬁ{galbd V2 ORI 2?\‘&&13{ Al wherein
v <€i a%ded I m an anount aboutﬁloo ng to abou v

said cRff rcuf;[iulre Was treated with about 2 to about 8 mM BEI, preferably with about 5 mM
BEI to inactivate the viral vector, and an equivalent concentration of a neutralization agent,

preferably sodium thiosulfate solution to a final concentration of about 2 to about 8 mM,

preferably of about 5 mM.

The present invention also relates to the use of an immunogenic composition for increasing
average weight gain in an animal or a group of animals (herd) sub-clinically infected with
PCV2, reduction of the number of animals with viral load comprised between 10 to 10°
genome copies per ml serum, reduction of the number of animals with viral load above 10°
genome per ml serum within a sub-clinically infected herd, reduction of nasal virus shedding,
reduction of duration of viremia in animals sub-clinically infected with PCV2, a reduction of

the morbidity rate within a sub-clinically infected herd, a method for the reduction of the
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Even nore preferably, the adjuvant is added in an

anount of about 100 ng to about 10 ngy perdose. Even
woreeos/ogsoed er abl y, the adjuvant is added in an BCEP1008651628

about 500 ng to about 5 ng per dose. Even nore

preferably, the adjuvant is added in an anount of

about 750 ng to about 2.5 ng per dose. Mbst

mortaggﬁfa?é' ahthdy 2 EIIJ}? ose Mfal@ dec'te%l 1’?6‘#?i e\ghér asrdidaﬁﬁﬁf?ﬁo fic composition

ng per tion Iy, e conp05|t|on ca

I.n 0 tic acce

compliS of 5 P R HrolROREPE Pl lm%%ﬁ%aﬁ%%e% EPear S dp eapseprations

rrier” _includes any d I sol vents,. dispersion

descriﬁ% ﬁté)veclé)aqt? 2 p%qaiag p? ﬁl?ngr@ yi%:gmegpreawpgj éeﬂg gCV2 ORF-2 protein,
preservatives, antibacterial and antifungal agents,

ii) a peytivw of @heag?élrméturfad%)ompma@twadeg agemdo apshvae thneecombinant viral
i ke. Most preferably, the conposition provided

vectohge il BESodtidad ) s rieGvaliAaRbn 2gendtestop tleciov@ivadod hetiated by the
the supernatant of in vitro cultured cells, wherein

inacti A % R0, Sr¥RfBly Bédehadiod e an 'QaRARWN @RbuMs t8!BEIL; and vi) a
vector contalnlng PCV2 ORF- 2DNA and expressi hg PCV2

sultabg%f(gﬁvparg? %rabgggg?ﬂgﬁél?gb%a%ngoéﬁﬁs“}:ieééﬂetdgbgy < lEﬁrem about 90%

. 1o e the viral vector,
of the SRiTPaRTRR G I HE S & SHE SIS B a neut ral | 2at | o
agent, preferably sodiumthiosulfate solution to a
final concentration of about 2 to about 8 nmM
preferably of about 5 mM The present invention also
Accondelgattesat furthice aspectofthan impmunggeni @nuesposi firtrer f cpmprises a
i ncreasi ng average weight gain in an aninmal or a group

pharntedithmat&plabRy hit, Sptbfeedblyniacptidsphdt& fselt tig dphyisioln g?@i@, acceptable
reductlon of the number of animals with viral |oad

conccRRARIHs S @9 BabRe el 134 éfoséllgqmnﬁo&}rﬁﬁosﬁfdh 6 a ]Iusted to a

serum reducti’on of the number of aninmals wth vira

ve 106 enone, rumw thin a
phymmo%CdI?%Q§ﬁng§ %?t mﬁssgnéféductlon of nasal virus
sheddi ng,

The immunogenic composition as used herein also refers to a composition that comprises per
one ml 1) at least 1.6 ug of PCV2 ORF-2 protein described above, ii) at least a portion of
baculovirus expressing said PCV2 ORF-2 protein iii) a portion of the cell culture, iv) about 2
to 8 mM BEI, v) sodium thiosulfate in equivalent amounts to BEI; and vi) about 1 mg
Carbopol 971, and vii) phosphate salt in a physiologically acceptable concentration; wherein
about 90% of the components i) to iii) have a size smaller than 1 um and the pH of said

immunogenic composition is adjusted to about 6.5 to 7.5.

The immunogenic compositions can further include one or more other immuno-modulatory

agents such as, e.g., interleukins, interferons, or other cytokines. The immunogenic
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reduction of duration of virema in aninmals

sub-clinically infected with PCV2, a reduction of the
WOorooBioghovy rate within a sub-clinically infectkd/Ar200§/051628

a nmethod for the reduction of thenortality rate within

a sub-clinically infected herd ,wherein said

i mrunogeni ¢ conposition conprises i) any of the PCV2

comp%o’r% Qétptaﬁonﬁcmc @e Gfhi&RONif l\ﬁ&ﬁ{ SLAD! Yohlle the amounts and
ed a

i
concentrations descri ove, ii) at least a portion

conceg{r%t%ogll% I,%)\fiairdﬁlVfI\{tgcaég :afig%iﬁgsg?lsseitﬁﬂgmitg% lgorg%{tz ) g _p%e%)nt aiﬁvention can
.inactivating agent to inactivate the reconbinant viral .

readily b dgterpinetl By 4t §1<ﬂé@\ artiggHlg the) PrasenhEYERtLAN Patqnyatgyeqfppositions
to stop the inactivation nediated by the inactivating

comprgjag fronpatue £ 8 Ipigyto sbeit 0P higoxfuldjuvant and prgfeirabdy ebaut 250 pg/ ml
anounts to BEl; and vi) a suitabl e adjuvant,

dose ¢ff tht ernadihy ciapbafial. IRis, ithe anmundgenibesomipds@ibnadsowed herein also
wher ei n about 90% of the conponents i) to iii) have a

refersStb Z€coripsltRh thAaddrdpri¥E frORCHA MHo/hD t8 abbitt diefig@aREGh ibiotics,
t hi s i mmunogeni ¢ conposition furt%er conpri ses a

and nlggﬁtgfe%?ogﬁ ie%?llﬂagglﬁ&ﬁtﬁyg?mﬁgf e%n’tiét)) iRferably a phosphate

ySi 0 Ical’l'y accept abl e concentrati ons.

Preferably, the pH of said i mmunogeni c conposition is
adjusted to a physiol ogi cal pH, neani ng between about
6.5 and _7.5. The i munogenic conposition as used L

The imprapgendg sQMpesitiqnsast I@eé%é@ﬂp alsp rofers to agommesision baf gempprises 1)
one nm i) at least 1.6 ng of PCV2 ORF-2 protein

any oflelsx PCYEdORIeY proteiny dascribedsiboee, poeferably of chmentraions usscribed
expressing said PCV2 ORF-2 protein iii) a portion of

abovel g a€ ®lakt £ gbitioheof thy VirdboebiorZextpeesSinEMaBEPC VT )OBRDI pHatein, iii) a
thiosul fate in equival ent anobunts to BEl; and vi)

portiogﬁ)qlﬂﬁe ?ell”cgll , %pa%l ingczijvatiﬁ‘é‘ Qge\ﬁit to inRBRRRIAL \%ﬁ&)ﬂﬂina{n@ vftal vector

ysi ol ogi cal I'y “accept abl e concentrati on; erein
ajpou 0% of, the components i) .to iij) hayve si ze.
profe @B BER LN S TRRERRE Bt e Sbit AHSaBRT bfGiarcd by the
. .conmposition_is adjysted to _about 6.5 to 7.5, . :
inactivating agent, preferably sodium thiosulfate in equivalent amounts to BEI; vi) a suitable
adjuvant, preferably Carbopol 971 in amounts described above; vii) a pharmaceutical
acceptable concentration of a saline buffer, preferably of a phosphate salt, and viii) an anti-

microbiological active agent; wherein about 90% of the components i) to iii) have a size

smaller than 1 um.

The immunogenic composition as used herein also refers to Ingelvac® CircoFLEX™,
(Boehringer Ingelheim Vetmedica Inc, St Joseph, MO, USA), CircoVac® (Merial SAS,
Lyon, 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 provides a method for the prophylaxis and treatment of sub-
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The i mmunogeni ¢ conpositions can further include one
or nore other imuno-nodul atory agents such as, e.g.,
w0 paosiodsaki ns, interferons, or other cytoki nesPCITRR2008/051628
i mmunogeni cconposi tions can al so include Gentamicin
and Merthiolate. While the amobunts and concentrations
of adjuvants and additives useful in the context of

clinicélhjﬁ‘f’)fe ﬁﬁ?ﬂfon! DURMIdGBr ﬁl@fbaglﬁg%zér){%t Gelft LMD SHafhal &€ group

tisan, the present invention contenplates

| n I .0 out bout.. 2000
of ani RS SR G P B ot LD P28 e 9e Tt R 4B Bipmber of
he vaCC|ne conposi tion. Thus, the inmmunogenic
animalyyb yireh lgad a@ﬂnE%S@é bebyesnd OaFstO rESPRNg C?E}e%per ml serum, a method
conposi tion that conprises from about |ug/m to about
for re@@ting pfitheafunther phimmatssyitharicl headeaboref @ rmbmelp@sml séram within
about 30 ng/mM of antibiotics. The inmunogenic
a subctinjeldy irfencdBerds edndigrdefon raduedon ef aasl ¥duashedding, a method for
conposition that conprises i) any of the PCV2 ORF-2

reducRbPbeiRatiSlesEVirdnd iARAMERls PEREIRTi8dMyYinfddtOREe PENAL h dhod for
described above, ii) at least a portlon of the vira

the re\dﬁﬁio%r ofeg]?rrﬁﬁ %I 11% A Fqivg s@F 131c5ﬁ3p ¥n%d?ed hl%lld) ae}nethoc} for the

ure |v an i nactiva

reductgg} OP g}?t W Ellg[ﬁtrh‘%uxg/ l%?lln%él{ leég]&ﬁlpfetc tsl:?e(rgtg) {)ﬁjgrelsmg tMe step of
|nact|vat|on nmedi at ed bﬁ t he inactivating agent,

adminytering #8| ffewicuampmitoslil PQY2 #Higeruiov anemtimahoiinpecd; ¢f such
BElI; vi) a suitable adjuvant, preferably Carbopol 971

admin'istraa‘nn,u mthsregie sserdi reohuabgone: cvmip))sisioqo hanmpacagt bcBCV2 antigen is
acceptabl e concentration of a saline buffer,

Ingelvac@f @irbFYERTY aCphevpiit €igalvent aiglol iSuvixy@ PCV-2 One Dose®,
anti m crobi ol ogi cal active agent; wherein about 90% of

pmﬁﬁ%ﬂ@m?@”ﬁ@&@&h@CM%QFEEXTM) have a size smaller than 1

e Imunogeni ¢ conposition as used herein also
refers to Ingelvac(r) CrcoFLEX(tnm), (Boehringer
Ingelhein1Vetnedica I nc, St Joseph, MO, USA),

V (Merial SA
The terrn %n e?fcectlve amount lr Pg § antigen” as used herein means but is not limited to an

amount of PCV2 antigen, that elicits or is able to elicit an immune response in an animal, to

which said effective amount of PCV2 antigen is administered.

The amount that is effective depends on the ingredients of the vaccine and the schedule of
administration. Typically, when an inactivated virus or a modified live virus preparation is
used in the combination vaccine, an amount of the vaccine containing about 10*° to about
10°° TCIDs per dose, preferably about 10°° to about 10%° TCIDs, per dose, more preferably,
about 10™ to about 10%° TCIDs, per dose. In particular, when modified live PCV2 is used in
the vaccines, the recommended dose to be administered to the susceptible animal is

preferably about 10*° TCIDs (tissue culture infective dose 50% end point)/dose to about
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Lyon, France), CrcoVent (Intervet Inc., MIIsboro,

DE, USA), or Suvaxyn PCV-2 One Dose(r) (Fort Dodge
w@\niosmpsobleal t h, Kansas City, KA, USA). Thus ackor/EP19g8/051628

to anot her aspect, the present invention provides a

nmet hod for the prophylaxis and treatnent of

subclinical PCV2 infection, a nethod for increasing

1 SRR R B VL P o
i sl Bl AR E RBP4 bR e brveen

o serum, .a nethod f reducti gn of the nunber of ani nal
102 gk FO'% TP 1. Gaeforably betvemn SEnaRE 10or ThIDselar Wcldi ity Zetween
.o Sub-clinically infected herd, a nethod for reduction
10" anfl 1QasBEIDsh rwiengeididil patigea ismsadod for reduction of
duration of viremia in animals sub-clinically infected
with PCV2, a nethod for the reduction of the norbidity
rate wtihin a sub-clinically infected herd, a nethod
Sub-uhRvabdifes REHE P a@MitibRrdamifiRhd dmideAtigclNMidleReldf at least 0.2 g
sub-clinically infected herd conprising the step of
- 1.0 ' f Ve, a f ti -
sniig o BB POl 7 LR 00 kel ol chiB bty wih
[ nqQgeni £ conmpositi on co I SiNng. CV, I gen
about (L1 FREE 20 & FBR Lt Afe PEIcF b AR aPouicy Lt Bt 100 ug/dose.
- and/or Suvaxyn PCV-2 One Dose(r), preferably it is
still mqq@gqeﬁeé@t(ly Wity a,b@gq:([m @tmu_t SGme/dose. il appre prederably gvith about 0.45
anount of PCV2 antigen" as used herein neans but is
to abauyt30l igriosed stild naore pnefarablyoivitP@WBuahibitgeaboutt h@figaloseidven more
or is able to elicit an inmune response in an ani mal
preferaBlyWhitiCdbosd 45 &d Assit BVig/ @I Wwitn lordsélerdily mg@ribb6t 1.0 to about 6
adm ni stered. The anmount that is effective depends on
ug/dobd) §rill RS PR Sty HitH AW uY R G A RAD ;1%7&05%9 hedul e of
adm ni stration.  Typically, when an Thactivated virus
or a nodified |ive virus preparation is used in the
conbi nati on vacci ne, an anount of the vaccine

cont ai ni about 102 O to about
Maternally eereg%mmunﬂy has %een sthown to confer a certain degree of protection against

PCV2 infection and clinical diseases associated with PCV2 infections. This protection has
been shown to be titer dependent: higher titers are generally protective whereas lower titers
are not (McKeown et al., 2005; Clin. Diagn. Lab. Immunol.; 12: 1347-1351). The mean
antibody half-life in weanlings has been estimated to be 19.0 days and the window for PCV2-
passive antibody decay within a population is relatively wide (Opriessnig et al. 2004, J.
Swine Health Prod. 12:186-191). The presence of maternal derived antibody not only may
confer a certain degree of protection against viral infections, which however is not
predictable, but also be known to impair the efficacy of immunization. It has surprisingly
found, that the presence of anti-PCV2 antibodies, in particular of anti-PCV2 antibody titers of

up to 1:1000, does not affect the efficacy of the PCV2 treatment.
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109 0 TCI D50 per dose, preferably about 103 0 to about
108 0 TCl Dsoper dose, nore preferably, about 104 0 to
wW@bwangh0B8 O TCl Dsoper dose. In particul ar, WhRCI/EP2008/051628

nodi fied live PCV2 is used in the vaccines, the
recommended dose to be adm nistered to the susceptible
animal is preferably about 103 0 TCI D50 (tissue

culture infective dose 50% end point)/dose to about 106

0O TCI D50/ dose and nore preferably about 104 O

b 0, .TC 0/d ) .
Thus §G5RaRs AT BYE PR st P BURpat s RsHaRa duperophylaxis

and between 102 0 and, 109 0 TC D50,
and trﬁ%t@ree’? %@%@ HalCHb B V2506 atna mgRbioT Of S PBHINE Ay Ee Weight gain in
preferably between 104 0 and 105 OTCI D50, when
an anpu¢1| d1i @greum phenimags (heed). subodinigaily infestsidneih HG@V2, a method for
normal Iy adm nistered with an antigen inclusion |evel
reductidn af tHeemghbdd.of ampmalntwigenirgdoadlos@prigpdeboewadl Y0 Wiot 10° genome
about 0.2 to about 400 ny/dose, still nore preferably

copie?bdrmPReMh, HndtHod BPRYLCHEAoMHE 4a8Ber SVARMARNL viral load above
preferably with about 0.35 to about 100 ny/dose, stil

O S S Y L g e
0.6
nasal ?%%ﬁfeﬁe@? s e B B oL qy o St amt?%lst %1% Whinically

/ dose, even nore preferab wi th about 1.
lnfect% Wavbd’LﬁV agetod dor the ireductipn ef freaneibidityyra Wﬁhlat?owb -clinically
1.3 to about 3.0 ng/dose. Nhternally derived imunity
infectbdaberde@ megtodvinr the redifien ofitheemdr&iliny deégmwatbinod sub-clinically infected
protection agai nst PCV2 infection and clinical

herd &l &Qﬁpﬁﬁngﬁﬁ@Eﬂegtcﬁ‘dad&‘mﬁlbteﬁ%’% ihefapelticans .cfftbiive amount of PCV2
protection has been shown to be titer dependent:

antlgelﬂ' FREimhduhs én@% I%d%ﬂfd'naéo%rﬁfr%taglgﬁ%VﬁE a qg‘_ﬁn Ia&%'i in need of

titers are eown et al
such I,a]lglinlmli;trartlgn . eanrl]I th%‘sé"nZ%ligs %t)e él}]e etléltle r?at &mtnap 1Qr, yhf§e Oantl -PCV2
d the MAndOW/fOI PCV2- passi.ve ntlbody ecay
antlquqShPrﬁ? ably BeEain sHd painals Bavesd e (g e msma@% g\?&g@ gletectable

al . 2004, J .
anti-PCV2 antibody titer of up to 1:100, preferably of more than 1:100, even more preferably

of more than 1:250, even more preferably of more than 1:500, even more preferably of 1:640;
even more preferably of more than 1:750, most preferably of more than 1:1000. Preferably,
the anti-PCV2 antibody titer is detectable and quantifiable in a specific anti-PCV2 immune

assay, preferably in the assay as described in Example 2.

Methods for detection and quantification of anti-PCV2 antibodies are well known in the art.
For example detection and quantification of PCV2 antibodies can be performed by indirect
immunofluorescence as described in Magar et al., 2000, Can. J. Vet Res. ; 64: 184-186 or

Magar et al., 2000, J. Comp. Pathol.; 123: 258-269. Further assays for quantification of anti-
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Swi ne Health Prod. 12:186-191). The presence of

mat ernal derived anti body not only may confer a
w@eeosarsdegr ee of protection against viral i nPEUEPING)51628

whi ch however is not predictable, but also be known to

impair the efficacy of immunization. It has

surprisingly found, that the presence of anti-PCV2

PCVZg?ﬁtji%%jeiseée d crﬁ)@é'éig.ietg @jﬁg{essgi;% anti - BoYS, ?‘If‘]t ereet] Me{g:gﬁg of the

up to 1:1000, ect the efficacy of t
PCV2, t r eat. nent.. Thus cordi ng t,g anot her aspect, the .
Amerﬁlaré S%snspmlmﬁ% IS#I S%lnf) r\Z%Fr&éaglagg ne]?lﬂgegv?ro rex?lﬁlgpe 5 dlso Iaescmbes an

. .. prophylaxis and treatent of sup-clinical PCV2

indiretfrgpinodiyoresconse Away £1Bt GaR OF daxd hiya a?Fé?%é%ﬁ%ingth? aginpases of
in an animal or a group of animals (herd)

contrayigisiad Ir¢syite and in anyfauesten afidonbtP@vPCy 2riets@d nfepfioned herein, refer
reducti on of the nunmber of animals with viral | oad

to thosowhich aed/ chebseimatfdbyt the heay ge desteibedipi Bgnpde 2 m
serum a method for reduction of the nunber of animals
with viral | oad above 106 genone per ml serumwthin a
sub-clinically infected herd, a nethod for reduction

i ddi . : ' :

Thas colElo it o G, HleMouchh AFLARE il L@ Rndhe prophytaxis
W th PCV2 ne for the reductjon of the norbidit ..

and tfgingn{ i s B BC SP e § AP Gb edn Rt et st gain in
for the reduction of the nortality rate within a

an angpd-@f ¢ e PY apigfaisc theadnarbaclmiqally gafetedi wigh tH{eV St e prethod for
of adm nistering a therapeutically effective anount of

reducfR@Vaf et igeler axf aamalswitiogieali load oompssadi tweanpd’i i HY genome
an PCV2 antigen to an animal in need of such

copic@pdA M Sriird] 4 aRthoder RidctidiCoftht MBhmedf ddiMalsiviith Gikal load above
vacci nati on have anti-PCV2 anti bodies, preferably

0 5P AR T RSB LA, YAREADBI i o

R T SR L Y

i re than. 1:500, .even nore preferably of 1:640; even _ .

mfectgﬂngéthd’@%raawpﬁiloeffomﬁ ECqUTHAN of Hisomondiity 13icey Bhigth Spbeglinically
nore than 1:1000. Preferably,

infected herd, a method for the reduction of the mortality rate within a sub-clinically infected

herd all comprising the step of administering a therapeutically effective amount of PCV2

antigen or an immunogenic composition comprising an PCV2 antigen to a young animal in

need of such administration.

The term “young animal” as used herein refers to an animal of 1 to 22 days of age.
Preferably, by the term young animal, an animal of 1 to 20 days of age is meant. More
preferably, the term young animal refers to an animal of 1 to 15 days of age, even more
preferably of 1 day of age to 14 days of age, even more preferably of 1 to 12 days of age,

even more preferably of 1 to 10 days of age, even more preferably of 1 to 8 days of age, even
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the anti-PCV2 antibody titer is detectable and
guantifiable in a specific anti-PCV2 i mune assay,
wpe@Beysa y in the assay as described i n ExanpP@I/BP2008/051628
Met hods for detection and quantification of anti-PCVv2
anti bodies are well known in the art. For exanple
detection and quantification of PCV2 antibodi es can be
RELBITRE 18Y 7 dAFE hEGLe, LOTHARE] HOfRIERDE € 1R ddRSGHddhed,
more A ﬁagg?’ et al,gzgoo%e’él‘éan. e TR OF T 64:%?845?86enmolre
o) r et al.. 2000, J . Conp. .RPathol. 123: 258-269.
prefeify of 030 F SR ten PR SHIDE dnfes B F b€ Wen more
anti bodi es. are_described in Oprjessni t al., 2006,
preferghlyiol A éﬂaym%%genave@fm@ﬁ@r%ﬁ@bIwafnl OSBRI HOF 31 GOt preferably
Swi ne Veterinarians. Mreover, exanple 2 al so
to an gumel ¢lbledayanf digadi rect i munof | uor escence assay, that
can be used by a person skilled in the art. In cases

of controversial results and in any question of doubt,
anti -PCV2 titers as nentioned herein, refer to those

Duc tYMHCIbiGis SCROVD e BRIAIRERG M¥thé B}Suﬁg@hétsaa?re g&%ﬁ?dﬁt&/@‘i’n respect

i n Exanpl'e 2. Thus according to ano r aspect,

to P%’Y%Zﬁ;ﬂ]hs | &‘68}3115@0% pﬁoﬁir%%rsoaﬁp&?t *AQi]‘ai E{Ii?lg%ﬁ‘ hag&a&ls at the day of

axl's and treat ment Sub- ¢

VaCCiIiFSEIifOE&}Gig%F% ﬁlagg tagpegﬁiﬂ;ﬂ%k @qggﬁmﬁ]}gb?%gﬁgg of \{1\% itg I]t 1 O%,a]ipr%ferably

sub-clinically infected with PCV2, a nethod for

of mopthge tli YN, eYentmereuafeblor! maTerE [ RSP +Heven mare pederably of more
conpri sed between 104 to 106 genone copies per m

than k800 reyeamoet hederhloly afdde), icven oford prefarabtp ef nodre alminnkl780, most
with viral | oad above 106 genone per nml serumw thin a

prefer@bly-of ot eahllyl 000fae tHeakdy e K hcirutioRiRaghdnor reduction
of nasal virus shedding, a nethod for reduction of
duration of viremia in animals sub-clinically infected
with PCV2, a nethod for the reduction of the norbidity

e bt Pl U RGO v 5 BB ety o
. RN e R R R E—
most Iice:\f/e%ably intramuscularly. In an animal body, it can prove advantageous to apply the
pharmaceutical compositions as described above via an intravenous or by direct injection into
target tissues. For systemic application, the intravenous, intravascular, intramuscular,
intranasal, intraarterial, intraperitoneal, oral, or intrathecal routes are preferred. A more local
application can be effected subcutaneously, intradermally, intracutaneously, intracardially,
intralobally, intramedullarly, intrapulmonarily or directly in or near the tissue to be treated
(connective-, bone-, muscle-, nerve-, epithelial tissue). Depending on the desired duration
and effectiveness of the treatment, the compositions according to the invention may be

administered once or several times, also intermittently, for instance on a daily basis for

several days, weeks or months and in different dosages.
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antigen or an inmrnogeni c conposition conprising an

PCV2 antigen to a young aninmal in need of such
w@ewBn9$0y at i on. The term "young ani mal " as uskCI/BP206$/051628

refers to an animal of 1 to 22 days of age.

Preferably, by the termyoung animal, an animl of 1

to 20 days of age is neant. More preferably, the term

young animal refers to an animal of 1 to 15 days of

age, even nore preferably of 1 day of age to 14 days

of, age,,.even re erably of .1 to 12.days of age .
prefedhisn HolpB St B0 Bl SbF EhoRipif R ERLE FedEg aove s
intraricalo MRS ORHO dife MGRHE I RO EUBIRGH BT ogh {tHgr aspect

days of age, even nore preferably of 1 to 5 days of '
the P@y8, antigem ontceinpnesfogenib | opmpbsition gomptisipg 20§ sagle PCaleantigen as

nore preferably of 1 to 3 days of age, even nore
descripe@fhercabliy boftled iarand déviinsskterod aagme (TPshL poefivwr &9l ml tper dose,
an animal of 1 day of age. Due to the ubiquity of PCV2

preferaPlytthe fnl ?Eﬂdéﬁ@StTlﬁfS, 36rd¥d%a RirflefhSpedl, ShS FleQRR ShvicYiBon also
in"respect to PCV2. Thus according to a further

. e i y i | sy, : a .. . . )
provi@3R8F ml, 8% Y BSR40 13t i Wnfiogiton, ppugpyising PCV-2
. antibody titer of to,1:100, preferabl.y of . nor n .
antia by 9B cr g b QoM PSS RS Grh ah el BEe Thfoction

) nmore preferably of nore than 1:500, even nore )

in an grigpberpyp of ammglsgherdye foripgreasyiceveragB NeigTt 2aria apfagimal or a
1: 750, nost preferably of nore than 1:1000 at the day

groupodf eaiowin ftdrdnsub-elaticadiyt infdtiel sothpBEVRi oeduatemrofi thg number of
the invention may be applied intradernally,

animailm{tﬁt'&f[r@lclbﬁdil:d)r}i%ris%ﬂ beftdeaval i Bl®l genorhb €osiep@Ihit deifin, reduction
preferably may be applied intranuscularly or

of thd Bl bilidra] SRR \era?fl@d'da@dg(rei 1P rgg%HUtﬁ@ ef“'nlllyﬁenlrﬁ Within a sub-
ani ma ody, It can prove advantadeous to apply the

cinio RSN PR cRASKE hRUP viRs LR 5Ha MRS oY & lbarion of
viremia in animals sub-clinically infected with PCV2, a method for the reduction of
morbidity rate within a sub-clinically infected herd, a method for the reduction of the
mortality rate within a sub-clinically infected herd all comprising the step of administering a
therapeutically effective amount of PCV2 antigen or an immunogenic composition
comprising an PCV2 antigen to an animal in need of such adminstration. The present
invention also relates to a method for the prophylaxis and treatment of sub-clinical PCV2
infection in an animal or group of animals (herds), a method for increasing average weight
gain in an animal or a group of animals (herd) sub-clinically infected with PCV2, a method
for reduction of the number of animals with viral load comprised between 10" to 10° genome

copies per ml serum, a method for reduction of the number of animals with viral load above

10° genome per ml serum within a sub-clinically infected herd, a method for reduction of
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target tissues. For system c application, the
I ntravenous, intravascular, intranuscul ar, intranasal,
WO paosaggod®eri al , i ntraperitoneal, oral, or intreCTERR08/051628
routes are preferred. A nore |ocal application can be
ef fected subcut aneously, intradernally,
i ntracutaneously, intracardially, intral obally,

nasal vi#h{ S{EREH ! 2hothod fetf@rﬂ%(ﬁpmd(!ﬂono&f Hidnfig ik %%ihrg_lsogub-clinically

near the tissue to be treated (connecti ve-,

: scl es . herve-. epithelial.tissue). endi ng .on the.. .
infeoty SR Yer b Tuiodsl BF B ULREEE g RRERE B Detinicatly
infect%ﬁ@rﬁ? gp fng?bgél fggglé?‘c u%glgllglg g{e%{u% n g}l’l ?a\é/q? g/tétlhglna sr{ﬁ))fclgl?cally infected
intermttently, for instance on a daily basis for
herd dlegamprisingaths stapeekasinonisieping Hstoahonl,i preigrabiled emlt of a therapeutically
dosages. Preferably, at |east one dose of the
effectivenamage nif PCYpatdn onaasmaesopste domposigon Somprising an PCV2
intramuscul arly adm ni stered to the subject in need
antigdn6 b8 Qhim MG M QudiCadnihMirhin, aspect, the PCV2
antigen or the inmunogeni c conposition conprising any
such PCV2 antigen as described herein is bottled in
and adm nistered at one (1) nL to five (5) m per
ose, eferably to 1 m per. dosge.. Thus, cardi ng to
Accorf et bBFEE Bt of s e Babe RGuRR R c T OeSee of the
) alm to5mM, preferably a 1 m imunogenic )
immupegapirsFAMpATitiodcpicrditied aboxe B gire Gehswca & Bpqdoibgreof, wherein
herein, for the prophylaxis and treatnent of
the scsonfpd ot amy GatheP@inisifagiot iivgivien adheaani4rdhysobeygndulpe mifitial or any
animal s (herds), for increasing average weight gain in
formeRRJAMifBtiods. Pre@UY, G BinGBd@niche@nthosiidn-i6 ladmligigdeted with an
infected with PCV2, reduction of the nunber of aninals

immuté §fimYiah@! pleRathI§AIRT inSBh LEINBSH i% %fveh%t 106 tgv;;&o MBreferably, at

copies per m serum reduction of e nunber o
ninmals with-viral | oad.above 106 geno r m .
ast §RpT ot PSS AR R Rt PR e U e in
nasg%ivirus heddi ng and reducti on of dura}ion.of

betwegh (thgyiflEsti ahdatie migrands o 2RY ifithes) dpuipistraiiqne gl W fnipewe stimulant.

a method for the reduction of
Preferably, the immune stimulant is given at least 10 days, preferably 15 days, even more

preferably 20, even more preferably at least 22 days beyond the initial administration of the
immunogenic composition provided herein. A preferred immune stimulant is, for example,
keyhole limpet hemocyanin (KLH), preferably emulsified with incomplete Freund’s adjuvant
(KLH/ICFA). However, it is herewith understood, that any other immune stimulant known
to a person skilled in the art can also be used. The term “immune stimulant” as used herein,
means any agent or composition that can trigger the immune response, preferably without
initiating or increasing a specific immune response, for example the immune response against
a specific pathogen. It is further instructed to administer the immune stimulant in a suitable

dose.
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norbidity rate wwthin a sub-clinically infected herd,

a nethod for the reduction of the nortality rate
wowaokioysdew sub-clinically infected herd all conpeT/BP29g8/051628

the step of adm nistering a therapeutically effective

amount of PCV2 antigen or an inmunogeni c conposition

conprising an PCV2 antigen to an aninmal in need of

such adm nstration. The present invention also relates

to a method for the prophylaxis and treatnent of

b-cl.i ni [ PCV2 .inf ' ' ' I .of .
the GHRREIAT I (R R AL o, BVl Bn SR Almuncseni

i,ght gain in_an ani mal royp of animals (herd

we oy a ) .
compyT: fGApTEANg JCVaragtigey f%t{;%pﬁ%v.@rlo%OF@mf‘é&mf‘ofog the pr)ophylaxw
reducti on of the nunber of animals with viral | oad
and tesatmpant b dchivertiodR$iV 2 Gafeetion] 06 agemonel eopicwp ¢fepnimals (herds), for
serum a method for reduction of the nunber of animls
increaginighawerdgal wtighd gaiboivieanl Boingé o ne gioep of asiefalsnihsrd)hdub-dinically
sub-clinically infected herd, a nethod for reduction

infect®d RARACV2,MdguEE MHitRInuBbFEIREmA 10 fithediba ibRNcdMprised between
duration of viremia in animals sub-clinically infected

4 6 , . 3 | . .

10" P ot ool TR B il pitfic T UE e oF iR Blhbical lond
fog the reducti on of.  the rtality rate.wthin a )

sboveg{Tf, 2GpaRg BEIf,>C R Seibiss REFH araLyiBlrgion S ing Tedte it ehasal virus
of administering 1 to 5 m, preferably 1 mM of a )

sheddingeangediudtion|af yugatips of vireminpuaEmals spogbnisally wéertest with PCV2,
I munogeni ¢ conposition conprising an PCV2 antigen to

methagirfoatherradudtion édd rodrbsliyhragdmitinh stsubicliowal YAodentet! Imgdtomethod

a further aspect, at |east one further adm nistration

for thefredictibfasthonerid@seratf withid 4 5uBIEIAgENIyCin€RPqeI0Edrl | Piafasbly, the
descri bed above is given to a subject in need thereof,

PCV2V\’QﬁEg%hnistah?ec%ﬁﬁ)%‘ﬂt Qhti SdhY fr%ltalaﬁr pad Oil@t-f,aé\jeﬁnmlbl% preferably
given at |east 14 days beyond the initial or any

f ar.per %BFMStrations. Preferably, the inmunogenic
Ingel\&a(% r@%@tﬁon is adm nistered with an i mune sti nul ant .

Preferably, said immune stinmulant is given at | east
tw ce. Preferably, at

The “animal” as used herein means swine, pig or piglet. Thus according to another aspect, the
present invention provides a method for the prophylaxis and treatment of sub-clinical PCV2
infection in pigs, a method for increasing average weight gain in an animal or a group of
animals (herd) sub-clinically infected with PCV2, a method for reduction of the number of
animals with viral load comprised between 10" to 10° genome copies per ml serum, a method
for reduction of the number of animals with viral load above 10° genome per ml serum within
a sub-clinically infected herd, a method for reduction of nasal virus shedding, a method for
reduction of duration of viremia in animals sub-clinically infected with PCV2, a method for
the reduction of the morbidity rate within a sub-clinically infected herd, a method for the

reduction of the mortality rate within a sub-clinically infected herd all comprising the step of
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| east 3 days, nore preferably at |east 5 days, even
nore preferably at |east 7 days are in between the
wo pooso9sand t he second or any further adm ni st reCT/BP200$/051628
the i mune stimulant. Preferably, the inmune stinmul ant
is given at |east 10 days, preferably 15 days, even
nore preferably 20, even nore preferably at |east 22

adrnnﬁlﬁé{ rgb%yﬁlréfia Hi‘t?ca'llg' ét‘f&ltw@deml(m t faf’CQ'Q afti &teﬁeor an immunogenic

ogeni c conpo ition provi e herei n. preferre

comp%Sé%%ngéﬁﬁt)r#nt%ﬁcj\% él}lg?%% Ig}ng eselﬁf%l\f haclb\ftirﬂfTPs?ratlon Preferably,
inconmpl ete Freund's adjuvant (KLH | CFA). However, it

the PGY2 gYgaRi A AMFHEEE ST & BAMPRFHRN ARPTBH el V 2#itigen is anyone of those
stimulant known to a person skilled in the art

describbd e Toes grefatablyttbe ACV2rantigen is hhgalvast Cirepd LSe
herei n, means any agent or conposition that can
trigger the i mmune response, preferably w thout
initiating or increasing a specific inmne response,
for exanple the i nmune response against a specific
pathogen It is further i nstructed to adm ni ster the

i nven§ | OnlEﬁ?jSO re ﬁ)ﬁ%ﬂ?ﬁ use Oi r 6m§4EgI\éTnS or
. 2
The £§ st iR S TBes 51 859 Rk TR s, o iﬁ%\/ Yoo s dagof with the

treatnment of chronic PCV2 infection in_an ani mal or
presenyr gypntisn. afiltheugh (@ngr msthods gpd | pteeds|sigiler er ggeivalent to those
wei ght gain in an animal or a group of animals (herd)
describad hakinndandicl used mf thetpeactice ton tdBGNR of thedueschbomveritianh ¢he preferred
nunber of animals with viral |oad conprised between

methol94dévacel 08nd) REMRICARI S Bedcribtd.Ser Mo B dhkidrdtodt, However, that
the nunber of animals with viral | oad above 106 genone

these %ﬁﬁm es L %}%%ﬂiédhby VRayS P 11%5'&%{1&?'0&1%& b e tﬁg% rtﬁ&‘ém should be

reducti on nasal us sheddrng a reduct |
clinically |nfected

f
deem Y s inel RERY el NeE o Bsdete i ot "t he mor b di ty

rate within a sub-cllnlcally |nfected herd, a method

EXAMPLE 1

Preparation of PCV2 ORF-2 antigen

Initial SF+ cell cultures from liquid nitrogen storage were grown in Excell 420 media (JRH
Biosciences, Inc., Lenexa, KS) in suspension in sterile spinner flasks with constant agitation.
The cultures were grown in 100 mL to 250mL spinner flasks with 25 to 150 mL of Excell
420 serum-free media. When the cells had multiplied to a cell density of 1.0 - 8.0 x 10°
cells/mL, they were split to new vessels with a planting density of 0.5 - 1.5 x 10° cells/mL.
Subsequent expansion cultures were grown in spinner flasks up to 36 liters in size or in

stainless steel bioreactors of up to 300 liters for a period of 2-7 days at 25 - 29°C.
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for the reduction of the nortality rate within a

sub-clinically infected herd. Preferably, the PCV2
W@niosnes09 s a reconbi nant anti gen, preferably ROVEP2008/051628

ORF-2, even nore preferably Ingelvac(r) C rcoFLEX(tm

The "animal" as used herein neans swi ne, pig or

piglet. Thus according to another aspect, the present

i nvention provides a nmethod for the prophylaxis and

treatnment of sub-clinical PCV2 infection in pigs, a

nmet hod for, i;ncreasin ver age i ght .gain Ln an ani nal

Afier JEAR0 G0 oA LR ADRSh SR Bl aRRLT) 5B PisgBicn sk
with PCV2, a nethod for reduction of the nunber of

was S%@M@V WracAMPIRA] bacyloyinyy Ay ISEE tﬁ%ﬂ’ﬁé@@%i gge18EQ ID NO:
genonme copies per m serum a nethod for reduction of

4). Tl rengnibarans fbagwlpwiiss couteining thel PCY2dORGY 21 6vage gorpsated as
per M serumwithin a sub-clinically infected herd, a

descrited ho & O06/07HBSC AIflen beingnasddd with ulse biwaididliing, tha fimkhodre then
for reduction of duration of virema in aninmals

incub&b@a€by 0l B tor 7 adyRcinadvik talkoPedicd 3t TBD hedl diRMngtth& time. The
reduction of the rrorbidity rate within a

ﬂaskssu‘égd S%I{U{Mt&?{gel}% 0 Qﬁ&%&%ﬁf% , a method for the

reduction o he nortality rate within a
sub-clinically infected herd all conprising the step
of adm ni stering a therapeutically effective anount of
PCV2 antigen or an inmmunogeni c conposition conprising

After agcupation, 4 re@ghlngcsupf:r@gtap‘hWﬁ@e]@arwst@u dntered in order to remove cell
adm nistration. Preferably, the PCV2 antigen or

debrid andumagenicd. chrpopeaant wenprcsvatgl BCYEn@ng ityeempeature to 37 +
anyone of those described supra, nost preferably the

2°C aR@\62naptetig@Bningind BE)Viaalddd O the Ghbdexith) to DEAA ddnBentration of
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS The fol | owi ng

SmM EXBPLSRpISE et Otdd RIrRieERduoRIEL oAl S 18 RSOCRAVDHES sodium
in accordance with the present i'nvention. Although any

oo S £ Lo M2 b d A8 e

testing of fhe present invention, t referred
any reselgual lgEI. AIIter ingct?vation, PrC]‘V ORF-2 buq‘]feere% witﬁ phosphate buffer and

Carpopol was added to about 0.5 to 2.5 mg/dose. The final dose comprises about 16 ug PCV2

ORF-2 antigen.

EXAMPLE 2

Anti PCV-2 Immuno assay

PK15 (e.g. ATCC CCL-33) or VIDO R1 cells described in WO 02/07721,are seeded onto a
96 well plate (about 20.000 to 60.000 cells per wells). Cells are infected with a PCV2 isolate ,
when monolayers are approximately 65 to 85% confluent. Infected cells are incubated for 48

hours. Medium is removed and wells are washed 2 times with PBS. The wash buffer is
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met hods, devices, and materials are now described. It

is to be understood, however, that these exanples are
w@e@sioghaadd by way of illustration only, and notPCTIBP2008/051628

therein should be deened a limtation upon the overal

scope of the invention. EXAVMPLE 1 Preparation of PCV2

ORF-2 antigen Initial SF+ cell cultures fromliquid

discalgéaa ISy rtl‘iégt%d %{hg%cg& AN r?et%)aketggé)ﬁﬁﬁfue a(~§ 6(Rh|l/well) for

I oscl ences, Inc., xa, KS) 1 n suspension in

terile I nnet, fl.asks wi th constant jtation. The . :
about i B TR G20 Coutl et kB BNt e Pty Siise. sera
. .with 25 to 150 nL of Excell 420 serumfre dia. We
dilutiqnsof Perqine $7EM AHNPICH BTSSRI CRBRICRIPY. 44epd 4 @w atgs gy ncubated to

8.0 x 106 cells/nm, they were split to new vessels
allowwintihodiepta@biidng ptesest tiy tlf s@ufm sanipl& forlfoutél hrsatnd6,5+1°C. In

Subsequent expansion cultures were grown in spinner

additibh,askial YRulichs3§ hi LBHPAVD PbABvVOand MeghtdicNé@i] %ﬁﬁgle (Positive
bi oreactors of up to 300 liters for a period of 2-

cone 0 B AT SBAESFERR Iy SRy ot e
times fexleﬁf glﬁﬁ@g?ﬁg%&%&rgﬁﬁ}gﬁg%l tE%E%a]I%%S l&}'f@ Véﬁr gosf%ef{gial Goat anti-

~ reconbi nant bacul ovirus containing the PCV2 ORF-2 gene
Swine\ald (geangieatedilued H44¢ it BBA and ingoberd forgbsut laht #36peilpg, which
seeded with the baculovirus, the flasks were then
allows$ rewb@dredf ahti@oldics2 bodmalr to/ irdaytsd acitk. wefte iabstatiagiit aoflete, the
at 100 rpmduring that tine. The flasks used

microp Rk Iak @8 vE@BDnt e d@MH QonRskite fid @Mearddd 81 the plates are washed
I ncubation, the resulting supernatant were harvested,

2 tirnelfsi \Jv1tt1? E’%@ Il“ge B[Iaﬁegrvgérg réa%r{ggr% fﬁl 1111109(?5%5{)37:‘ %ﬁglgivg%ual wells reported

nacti vat e uper na was | nhact’l
bringing its tenperature to, 37 ﬁC:and Qi ary
as POSHiKF I HERIYie (ISEPSSUVE CORBY 4 NRiteg Sepmil dmplss o used to
final concentration of o
monitor the test system. If the controls are within expected ranges the test results are
acceptable in regard to test method parameters. The serum antibody titers were calculated

using the highest dilution showing specific IFA reactivity and the number of wells positive

per dilution, or a 50% endpoint is calculated using the appropriate Reed-Muench formula.

EXAMPLE 3

Efficacy of PCV2 ORF-2 (Ingelvac® CircoFLEX™) in treatment of chronic PCV? infection

STUDY OBJECTIVE AND DESIGN
Conventional piglets from five consecutive week groups, each comprising approximately 300
animals were included into this study. Animals were equally distributed among two treatment

groups with respect to initial body weight and litter assignment. At the day of weaning, one
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5mM The sanples were then stirred continuously for 72
to 96 hrs. A 1.0 Msodiumthiosulfate solution to give
W@2G084028909M ni mum concentration of 5 MM was addedI/EP2008/051628
neutralize any residual BEI. After inactivation, PCV2
ORF-2 buffered with phosphate buffer and Carpopol was
added to about 0.5 to 2.5 ng/dose. The final dose
groupc(ﬁgp"y %Sv@a% \aa@aﬂgte& Qvﬂ'ﬁgl gQV%@%ﬁrchEEX' Q&Haln%wghgm%mm release

CV-2 | nmuno assa

DORI cel,l ri bed in re see nf{o
an“ge& GBNIRY |4nd il% g%fm%{ °%0. Qfo@l%q%tseé‘%éé TSF?%“E “ron%o} product
Is are |nfe ed wwth a PCV2 solate ,  when

(thS%q%yar@ ahe Hspine Rp eeqoytregp%u@d%l’ Si5Fq EiypR as a simgle 1 ml

Infected cells are incubated for 48 hours. Mediumis
dose inramyvssdlaghydn v 1ight acek wegivherhed niglawsvant appresS.1 dpeold.

wash buffer isdiscarded and cells are treated with
Individodldivaidl§ weglita oo kil aaestycménils xalid velldetel0Qlindcamebsepvations with

for about 15 mn at about -200C. The fixative is

resped it PR s 58 dtcH NG riptHhE S cR }?erﬂirfnea lah&deviaBbhsPform normal general
di lutions of porcine serumsanples are prepared in

P 0, t ncubated to all ow
acaltt ﬁ% g%g(gegi c}tnoanblnglafpc[u?f ﬁﬁrélg Slsl n the serum san‘pl es for
about 1 hr, at 36,51C. In addi dilu of
Serumy, fargRicp . Wsaggw‘fwsawamn P BBt Pty duhEpBterie Chain
(Positive Control and ative Control Sanples) ar
Reactiopn(PGR)pfaF dhq Breserppeof| ﬁf%‘?%slna%déiltt%le ﬁh%BQNQdaItUF@Péﬁé tters from all
times with PBS. The PBS is discarded. Plates are then
study shanaledt wWiet hmarmfoewenatial ah dbmathei san®wh YeofRhT @re-selected study
conjugate diluted 1:100 in PBS and incubated for about
animals Wercahal§@ebbyFén IndireetFladreesbt Agdirel/ Tfattdn @PAT PR Bescribed
bound to infected cells. After incubation is conplete,
1nEX gricroplates are renoved fromincubator, the
onjugate is discarded and the plates are vvashed

Confirmation of the chronic (sub-clinical) status of the study site:

The first diagnosis of PCVD on the farm was done 4 months before the performance of the
study. A mortality rate of 14.1 % and the presence of runts in the fattening unit were
identified. The growth performance was rather low (644 g/d). The presence of a PCV2
infections was confirmed by histological examination. The lung sample showed interstitial

pneumonia and PCV-2 was identified by IHC among the lesions.

When looking at Figure 1, it can be seen that the mortality rate in fattening decreased

considerably from 14.1 % to 8.1 % suggesting a shift of an acute PCVD infection to sub-

clinical infection.
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2 times with PBS. The plates were read using W

m croscopy and individual wells reported as positive
wo@roosegsad ve. The Postive Control and Negati vePCDRP200$/051628

sanpl es are used to nonitor the test system If the

controls are within expected ranges the test results

are acceptable in regard to test nethod paraneters.

Confi e?c‘o%ecff‘-ﬂ'ie Eih‘ﬁ@&b& Fe'bﬁ&{éft}’i@ﬁtﬁ ahifpat ed using the
Fﬁ'react|V|ty and

the nunber of mells 03|t|ve per dilution, or a 50%

The s@rﬁtd‘r,goquﬁtclmgcah mf@p@qoatogdhg §q’t1‘ﬁnglh éOIg“Hmeémy th{: éesults obtalned during
Reed- Muench fornula. EXAMPLE 3 Efficacy of PCV2 ORF-2

the stidyn gélesaciyr Jni@hls codre EX{raagdizddnbyt # @atdernant Sulehlimnaleviral load, a
PCV2 infection STUDY OBJECTI VE AND DESI GN Conventi ona

low nir@ligtratcf(belawf 1096) mandewuhorbriityeek (BlowN9Y)each
conpri sing approxi mately 300 ani mals were i ncl uded

RESUTAEQ this study. Animals were equally distributed
anong two treatnment groups with respect to initia
body weight and litter assignnment. At the day of

. ani ng, onegroup (n=775) was vaccinated with
y—ﬁm}v\l%gelvac(r) Ci rcoFLEX, containing the mnimumrel ease

antigen content and the other group of piglets (n= 773%

The highest peapoetemt pbIvirgmed geimalp s diseryed 4t sty wegk 1#hwith 55.5%
vacci ne and the control product (CP) were given as a

virem§d aghrlslinrthedOBerdatetdr goous aul axppyoximatelye 10%ghiremiecdnimals in the
regi on when piglets were approx. 2 1 days ol d.

vaccidad€ll Miodpahs lshy®n BR ARl HBh$ 50theainhjosity 8Y amifdal®lnS by tRatment
col l écted. Cinical observations wth respect to PCV2

group&hizd 81Il11§tsﬁg chiMi @Bh\;fﬂ]? I%fﬁmgde@iﬁ&ﬁ 8¢ ng é)a%gn(q{:ﬁ"é' gf gts aﬁ% ). The

nor mal ° gener al re record n an|
highe%&a@%%%aﬁﬁéﬁ@?&ﬁmﬁ U RSB 2o BRar OB fuvatents

& for the presence of PCVZ, In addition, the PCV2
per m ,qu%ﬁ?y Yorfo¥ gPstrqa];qglmngpqtls and 0.87% for vaccinated animals.

Mortality

The mortality rate before and after onset of viremia was rather low. Prior to the onset of
viremia, the mortality rate was 1.55% in the vaccinated animals and 2.19% in the CP-treated
animals. After the onset of viremia an increase in the mortality rate was observed in CP-
treated animals (from 1.55% to 3.02%) whereas the mortality rate in vaccinated animals was
slightly decreased compared to the time before onset of viremia (from 2.19% to 1.98%). The
differences in the mortality rate among both treatment groups before and after onset of

viremia did not reach statistical significance.

48



10

15

20

study animals at the tinme of vaccination and fromthe
sane 5% of the pre-selected study aninals were
w@anaBpesdd by an I ndirect Fluorescent Antibody AGCT/ER1009051628
(1 FAT) test as described in Exanpe 2. Confirmation of
the chronic (sub-clinical) status of the study site:
The first diagnosis of PCVD on the farm was done 4
Chmc‘gpﬁ‘%ﬁﬁ before the performance of the study. A
ity rate of 14.1 % and the presence of runts in
the fattening unit were identified. The growth
Beforp gpgch pﬁﬁﬁ@@lmy fa sEpicpowesewarcglcipetedrin offt Esumeat gpups with
a PCV2 infections was confirmed by histol ogi cal
incidepgebelati dte fdtheadhunf tbamphlyzeh pardetars.eTbe¢ idnset| of viremia was
pneunoni a and PCV-2 was identified by I HC anong the
acconpR8icdns; a\Woeinfdcaokiwith RRRENDULE Mycoplas@amybpnsefnidendowever,
the nortality rate in fattening decreased consi derably
nelthefr 'P@V2lﬁ]or]an ot Bo-InfeBtRHY %%Bg&gca%secd"éefv&re(%fhnﬁﬁl ﬁ%gs{ & ccordingly,
D infec |on to sub clinic I nfection.Confir t|on
infection.of the stud

he
the pro;r)]orili)n ?am als Ynﬁﬁ Irecsg}ratorm S ntq?t%rﬁls Such, 45 ¢ co]ugh &/or dyspnea was only

conf | rned he results ohta d he stu
3.9% 4 0% dy t@% e g AT b ée(ﬁ%%aﬁlﬁ AR b gfoup. The
sub-clinical viral |oad, a l ow rmrtal ity rate (bel ow
frequengyy ofanthen dlisieahdingingist yay abveaysbbtlow 199gnd meSUiffgent between
Virem a The hi ghest proportion of virem c animals was
treatnehsgioupd at study week 14 with 55.5% virem c ani mals
in the CP-treated group and approxi mately 10% virem c
animals in the vaccinated group. As shown in figures 4
and 5, the majority of animals in both treatnent
Frequency of Runts

No significant differences in the frequency of ‘runts’ could be observed between the
vaccinated and the placebo-treated group on any of the respective weighing time points. After
the overall onset of PCV2 viremia, the frequency of ‘runts’ was generally low in both

treatment groups (3.3-4.7%).

Table 1: Comparison of the frequency of ‘runts’ (pooled data of all three week groups)

Before Onset of viremia After Onset of viremia
Study week 0 7 12 17 22
CP 11.51% 11.94% 5.68% 4.72% 4.53%
IVP 10.84% 10.46% 4.78% 3.36% 3.27%
P 0.6874 0.3728 0.4884 0.1898 0.2259
P: p-value of t-test for comparison between groups; p > 0.05 no significant

Impact of subclinical infection on growth performances

Body weight gain until study week 17 was 2.36 kg higher and until study week 19 it was 2.39

kg higher in the vaccinated group than in the CP-treated group. As shown in Figure 3, the
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groups had only sub-clinical viral |oads (defined as

104- 106 genom c equi val ents per m ). The highest
w@e@posdodon of animals with clinically rel evaneCPERD08/051628

| oads (> 106 genom c equivalents per m) was 2.52 %

for CP-treated aninmals and 0.87% for vacci nated

animals. Mortality The nortality rate before and after

body Lt t affeliéhéeeglé nRSriEALIgHly! Qc"\fhf REhOTortiRe Lo@?etocﬁsﬁkncﬁfa (study

vir e nortality rate’was 1.55%int

cci nated ani S.an . 19% in t CP-t t ed .
weok YAF O 3R PRI P emBRbiredi bieuid Briiyi £ 85 6B Due o g higher
weigh] Bigothe s 3% o eTORE L h SLHBHERMS ) gy eoorfor for the vaccinated
vacci nated animals was slightly decreased conpared to

animajiban forghpePorcetedrasunalof viremia (from2.19%to
1.98% . The differences in the nortality rate anong
both treatnent groups before and after onset of
virema did not reach statistical

TableD: %M{J‘dﬁl%}?@‘ Waiohi &% am ADSY @ffedw&l AnE ef al@fivé’h WE&BrBups)

only few clinical signs were tected i'n bot
v Al Maiidyd ' [OVEPp-teated | ”"'_P"b%&héft%d VF Pifferetice \‘jﬁx‘fdl'uew"
the analyfeq par@nebers| The.qhset S0 Was
accorpan edl by (Esméﬂ)nf ect Qe ')th H\é{ﬁg and L
Weidflf CORT g Ty OPRERIRIT o - oDOTRYeT] TERERET POYE 60k
gain y _(L||IC| cg=Tm Ebll Uﬂb plcu lugsl L.-IUDCU SEVE ‘c _ |
cl | nireasigns—pocprdi nobyg jbhepropontion bl
was o+ g”’% 904 a?}%ﬁ%‘lf 7Ye+h ?3.3413‘% t cagé% $ro -5"?.3?” e
3. 0%tand—0-—4%+n—the—vacecinated—group—Fhefyequency
of othelldiilni 4203 K ngs s ka] ways1 88KSw 1 0001 (5%
diffe rent groups! Fregquencly of Runts
7-19 66.07 kg 68.38 kg 2.31kg <0.0007
£

1) p-value of t-test for comparison between groups, ns: not significant; * significant, p < 0.05;

***significant, p < 0.001

Duration of viremia in the blood

When comparing the overall mean and median duration of viremia in the two treatment
groups, a significant longer (p = 0.0003) duration of viremia was detected in the CP-treated
animals. The IVP group had a mean duration of viremia of 5.8 days while the CP group
showed a mean duration of 21.8 days. This corresponds to a reduced duration of viremia by

73 % in the IVP group.

Table 3: Mean and median duration of viremia

Treatment | Number of Mean Median p-value
group pigs (days) (days)
CP 76 21.8 14.0
Total | IVP 18 5.8 0.0 0'3333
IVP minus CP -16.0 -14.0
P: p-value of t-test for comparison between groups
ns: not significant, p > 0.05; * significant, p < 0.05
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No significant differences in the frequency of 'runts'
coul d be observed between the vaccinated and the
wW@k@emois9ed r eat ed group on any of the respecti VRCT/EP2008/051628
wei ghing time points. After the overall onset of PCV2
virem a, the frequency of 'runts' was generally lowin
both treatnent groups (3.3-4.7% . Table 1. Conparison
of the frequency of 'runts' (pooled data of all three
week groups) Inpact of subclinical infection on growth
per f ormances Body wei ght gain until study week 17 was
(ané¥§g hi gher and until study week 19 it was 2.39 kg
in the vaccinated group than in the CP-treated
group. As shown in Figure 3, thebody weight difference
The sn@ws pecn pansusterl gitd {art thathdifqdnisopfant seatcoiesteehrepic status with
virema (study week 12). On study week 17, the
sub-clihit{lenfenten sleadh ddfat tleadypl@émd@atan oDthe stmdyt, Ahehiigihdosad of the
wei ght gain, the nean tinme fromweaning to slaughter

study Whisnals Qurthpytie 500y t&ifirhiRl thdhi@sstafionaves fawistRlySintia (<2,19 %)
for the -treated animals. Table 2: Cbnparlson of

had vifll 1644 inG@tut ARAAYNGGiRRY| &d-oiRidr 1@5/@ ghﬁlc"é%ﬁi%s.
groupsS Duration of virema in the en
conparing the overall nmean and nedi an duration of
virema in the two treatnment groups, a significant
) duration of virem a was detected
The VP?PWCW@“@C?Q@Q%‘? Ayyrring| teemepdausly/Bieg P cgntagedot; amﬁeé%ﬁﬁi animals in
duration of virema of 5.8 days while the CP grou
the vageoaed gronpahhadafost itbe vetcipatiod ¢wpld thhjcomperisas pgmds infected
to a reduced duration of virema by 73 %in the I'VP
animay Gdpcinatad bup) withanbahdicakyidectellia@tiabnpbfcebo group). Vaccinated
vi rem aCONCLUSI ON The study has been conducted on a

animaﬁ@?%ﬁléﬂkﬁtateameft&le drdwiRPeROrAsits thd AbCHRAMIG iffedled Sanimals. On
W
study week 17, the difference reached already 2.36 kg. Vaccinated animals has a more than

16 day shorter duration of viremia as compared to the non-vaccinated group.

It can be concluded that although infected animals remained apparently healthy, PCV2

subclinical infection can have a relevant negative impact on the growth performances.
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sub-clinical infection shortly before the

i npl ementation of the study. The viral |oad of the
waeewdpsand mal s during the study confirned thatPCT/EP2008/051628

assunption. Very few study animals (<2,19 % had viral

| oad in serum above the "clinical cut-off of 106 / m

genom ¢ copies. The vaccination succeeded in | owering

tremendously the percent ggeangfigi nfected animals in the

vacci nat ed group. Therefore %e vacci nati on enabl ed

t he conparlson of non infected aninals (vaccinated

grou syb-clinically infecte (

o nealor e op R AL acth DREedr By bt?%fﬁlon in an
perfornances than sub-clinically |nfected ani mal s.
st udpdixEbrl arimal pe adireyre P priEIake sEMEESIAL e sigp 2f 3émv<lgstermg a
Vacci nated aninmals has a nore than 16 day shorter

dur atempewicaNy r efftaivas acwmopar ed POVE hentigan varc cinnaihedunogenic

group. It can be concluded that although infected
ani N&@nfpokieioni bad @@ﬂgaramplcwmealngay toP&lY2arfitlC | ih nh&dl of such
i nfection can have rel evant negative inpact on the
gro nces. CLAINB 1. A nethod for the
progﬁﬂPg§ﬁ%ﬂgﬂg treatnment of a sub-clinical PCV2
infection in an individual animl or a group of
animals, conprising the step of admnistering a

t herapeutically effectlve anmount of PCV2 antigen_or

i b@% ipiang foRlaE8nbr VasEg he Spﬂéﬂ%ﬂ%??&éfm ection is
an anlnal in need of such adm nistration. 2. The
met hibdraateeigedibsigr mexiohwn mf 20%weéreinmls athgub-hetd miithayiral titers
PCV2 infection is characterized by a nmaxi mum of 20% of
ani naosc W genoméc tupie pot trhh setiural  titers above 106
genom c copies per mM serum 3. The nethod according
to claiml1 or 2, wherein the sub-clinical PCVv2
infection is

3. The method according to claim 1 or 2, wherein the sub-clinical PCV2 infection is

characterized by a viral load in individual animals below 10° genomic copies.

4. The method according to any one of claims 1 to 3, wherein the sub-clinical PCV2

infection is characterized by a virus persistence in the herd of at least 6 weeks.

5. The method according to any one of claims 2 to 4, wherein the sub-clinical PCV2

infection is characterized by no morbidity or a low morbidity rate of less than 25%

of the PCV2 positive animals within a herd.

6. The method according to any one of claims 2 to 5, wherein the sub-clinical PCV2

infection is further characterized by low mortality rate of less than 20 % of the

PCV2 positive animals within a herd.
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characterized by a viral load in individual aninmals
bel ow 106 genom c copies. 4. The nethod according to

w@eosos0nf clains 1 to 3, wherein the sub-cliPCTBEP2008/051628

PCV2 infection is characterized by a virus persistence
in the herd of at |east 6 weeks. 5. The nethod
according to any one of clains 2 to 4, wherein the
sub-clinical PCV2 infection is characterized by no
norbidity or a lownorbidity rate of |ess than 25% of

the PCV. itive.animals within a herd. The thod. ..
a? c og a '&"D‘f%r 5???0%%0@08?%}%&“?@6 H%e, %v%@?’% isﬁbfﬁlglca infection,
sub-clinjcal PCV2 infection is further characterized

by | SRIFHEDE 8ieprofadmpbristeEag attﬁ%{ﬁpe@@%ﬁymﬁrf?%e pegpnt of PCV2
positive animals within a herd.7. A nethod for

r eduatigom onf ang imwuhoganpaicompasitioy @omprip@y2an PCV2 antigen to an
sub-clinical infection, conprising the step of

adm anirgblen inogd of dubk ndpatidtiatiahl y ef f ecti ve anmount of

PCV2 antigen or an inmmunogeni ¢ conposition conprising

an PCV2 antigen to an aninmal in need of such

adm nistration. 8. A nethod for reduction of the

b . ! . . ]
ngim &rm%iel?@ m)tn%cﬁw%ﬁ Ef \é[hég ?%H%’%g%f adkﬁ%ﬁ ]V%?rh gﬁ‘gg;ﬂaﬁ above 10

copl es serum |l ani mal s

of PSR ARG B ERHRNT J ERRCEE b L e G ected

PCV2 antigen or an inmunogeni ¢ conposition conpri sing ,
a Povigh Y geromprivnge dhe wgﬂp ph adénistering ic therapeutically ™ effective
adm nistration. 9. A nethod for reduction of virus

nas adimameé odi YV 2motfigm oluamtiinonnofenid cempesifion aminpmdisg a PCV2
sub-clinically infected with PCV2, conprising the step

of aghiicti &t Y dniv@laldintinbed ePRh n@@ldistragibhect i ve anount of

PCV2 antigen or an i nmunogenic
9. A method for reduction of virus nasal shedding and/or duration of viremia in
animals sub-clinically infected with PCV2, comprising the step of administering a
therapeutically effective amount of PCV2 antigen or an immunogenic
composition comprising an PCV2 antigen to an animal in need of such

administration.

10. The method according to any one of claims 1 to 9, wherein the PCV2 antigen is a

polypeptide having at least 80% homology with ORF-2 of PCV2.

11. The method according to any one of claims 1 to 10, wherein said PCV-2 antigen is

a recombinant baculovirus expressed ORF-2 of PCV2.
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conposition conprising an PCV2 antigen to an animal in
need of such adm nistration. 10. The nethod accordi ng

wa o00an989ene of clains 1 to 9, wherein the PCVZPENEPYE$051628
is a pol ypeptide having at | east 80% honol ogy with
ORF-2 of PCV2. 11. The nethod according to any one of
clains 1 to 10, wherein said PCV-2 antigen is a

r §6ofp IﬁéﬁﬂBd Q@&H‘Jgﬁ% " Yy EXPELISRL fBFHZ vierd? I@}_){?e' B@vV2 antigen is

The net accor g to any one of cl ai'ns 1

Y@er?ﬁQVﬁg§ﬁ@aoﬁ%§%h“9en is Ingelvac(r) ClrcoFLEX(tn)

rding to any one of claims 1 to 12,
wherein the animal is swine. 14. Use of PCV2 antigen
or an i nmunogeni ¢ conposition conprising PCV2 antigen
for the preparation of a nedicament for the
pr dphyd masthed agrgrding tot anyraneoff chrigy b te I 2.nvlsa¢in BEwnimal is swine.
infection in an individual animl or a group of
animals, wherein a therapeutically effective anmount of
said nedi canment is admnistered to an animal in need

of| 4 SUE&No POV Diadtif & b0k indRunobREicUdpdsifieh SbMPrikiAg PCBI Mintigen
14, wherein the sub- cllnlcal PCV2 infection is

char I )
o O biéRttadn B TR %’%@é [ QM BofOlR A 2 sub
seru 1 accord t cla|n114 or
V\,hercg] nH:a,i5 Rg‘{&ulﬂye&ﬁ?% in.an 1 qr?]ng]aﬁl 054 group 0? hnimals, wherein a
characteri zed ﬁg a viral load in individual aninmals
bel dfierap@itigalhn pifective pimognt afzsaidrpedigamenicis gemimgfcred ta gy animal
one of clains 14 to 16, wherein the sub-clinical PCVv2
i nf dotnicohof Bick bdmagstetioned by a virus persistence in
the herd of at | east 6 weeks.

15. The use according to claim 14, wherein the sub-clinical PCV2 infection is

characterized by a maximum of 20% of animals within a herd with viral titers

6 . .
above 10° genomic copies per ml serum.

16. The use according to claim 14 or 15, wherein the sub-clinical PCV2 infection is

characterized by a viral load in individual animals below 10° genomic copies.

17. The use according to any one of claims 14 to 16, wherein the sub-clinical PCV2

infection is characterized by a virus persistence in the herd of at least 6 weeks.

18. The use according to any one of claims 14 to 17, wherein the sub-clinical PCV2
infection is characterized by no morbidity or a low morbidity rate of less than 25%

of the PCV2 positive animals within a herd.
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18. The use according to any one of clains 14 to 17,
wherein the sub-clinical PCV2 infection is

W@ hb@saetey i zed by no norbidity or a | ow norbi dPCEPEDE051628

of |l ess than 25% of the PCV2 positive animals within a
herd. 19. The nmethod according to any one of clains 15
to 18, wherein the sub-clinical PCV2 infection is
further characterized by low nortality rate of |ess
than 20 % of the PCV2 positive animals within a herd.

2 e of RPCV2 antigen or an.i n nig c esitio -
o PRemRtopcodi Geff B PhalErEga: o BRI, the Sb-clinica
medi canent  for redyction of growth inpairment due to
PcvXGYih -lltqutmndé(furr sharpderizedivarlew maertalie radg kﬁ%’%ﬁm y20 % of
effective anount of said nedicanment is adm nistered to

an dht REIV2ippshivednfalswathingdierdi st rati on. 21. Use of

PCV2 antigen or an imrunogeni c conposition conprising

PCV2 antigen for the preparation of a nedi canent for
reduction of the nunber of animals with viral | oad
abeVigscl 6P Oe D @it SenCAPirenRE 0 gfhic @ hipBLitiBn oMbAMRe PCV2 antigen
animals (herds) Sub-clinically infected with PCV%,

wherejn a [ . ' '

o Sa e ESAREHE b ittt 75 oo kol tpfment due 1o
suc i njstration. 22. e. of PCV2 antjgen or an .
g a i bR bR b melet b ke Agiount of said
reduction of virus nasal sheddi ng and/ or duration of

vi r eRPEHCIRCIH A dAEpEIstonestto) 4 apinalyn pegderfisaeh sfraiistatjon.
wherein a therapeutically effective anount of said

nmedi canment is adm nistered to an animal in need of

such adm ni stration. 23. The use according to any one

ob1 & eBPAY2 tatided, orvdiCinghiindgbsic ReMosifibh @6piiSind PCV2 antigen
pol ypepti de having at | east 80% honol ogy mﬁtﬁ ORF- 2 of

PCVZ2rof the H}Qﬁarh‘écﬁl SEE HedicAhehOrRMYduRAG BF tHe! RInfBRr b ahithals with
23, wherein said PCV-2 antigen is a

viral load above 10° genomic copies per ml serum in a group of animals (herds)
sub-clinically infected with PCV2, wherein a therapeutically effective amount of

said medicament is administered to an animal in need of such administration.

22. Use of PCV2 antigen or an immunogenic composition comprising PCV2 antigen
for reduction of virus nasal shedding and/or duration of viremia in animals sub-
clinically infected with PCV2, wherein a therapeutically effective amount of said

medicament is administered to an animal in need of such administration.

23. The use according to any one of claims 14 to 22, wherein the PCV2 antigen is a

polypeptide having at least 80% homology with ORF-2 of PCV2.
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reconbi nant bacul ovi rus expressed ORF-2 of PCv2. 25.

The nmet hod according to any one of clains 14 to 24,
wob@Be98904 he PCV2 antigen is Ingelvac(r) G rcoUERP100§/051628

26. The nethod according to any one of clains 14 to

25, wherein the aninmal is sw ne.

24. The use according to any one of claims 14 to 23, wherein said PCV-2 antigen is a

recombinant baculovirus expressed ORF-2 of PCV2.

25. The method according to any one of claims 14 to 24, wherein the PCV2 antigen is

Ingelvac® CircoFLEX™.

26. The method according to any one of claims 14 to 25, wherein the animal is swine.
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