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I MMUNOGENI C COVPOSI TI ON FOR LESSENI NG CLI NI CAL
WEYPISE | N PI GS SEQUENCE LI STI NG Thi s appl i BEL/US2906/062662

contains a sequence listing in paper format and in

conput er readable format the teachings and content of

whi ch are hereby- incorporated h reference. 10

BACKGROUND OFTHE I NVENTION Field of the Invention 15

The present invention relates to the use of an

I mut rogeni ¢ conposi tion conprising a porcine

CiS IOV WPaS 2 IMPRNOCEREBE)panttige FOR QeSS maatIRMtICol.

several clinical nmagvfiesbatpoms:s (di seases). Preler

thla,, those clinical manifestations are associ ated

with a PCV2 infection. Mre particularly, the present

3 invention is concerned with an i munol ogi ca
conposi tion eff ect HEHNSE PFBU¥Cdi ng an i mune
resgonse,that reduces, or |essens the severity. of the

I PERPOSPRPE DS TS AR IR BRPY [P PeY D oRpERTsiPle
Preferably, the iartlr unaql ogical conpQsi tion
oRghiF |‘“§%§‘§1%a‘“‘}"e8'25%1’ eyt el e B O FEFRET  POV2.

” More preferably, the PCV2 antgen is a recortrbinanlv
produced protein encoded by one of the open reading
frames (ORF;s) w T A0St |1 nore
pref erably, th%wgﬁ‘r‘é}{l IS;Q{%&%/‘SG%?N protein, : |ost

rif@addalagd,y, the presort invention is concerned with
an i mmunol ogi cal 25 conposition effective for
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infections in swne receiving the immunol ogi ca
PoE@UNASHtdORpe ANEL WD QkBIcA firhQaGeNNOSivchd BiG@MRRIIS8Siohhe
protein expressed by ORF2 of PCV2. Another aspect of
(dikdaesprBsiently. i thwe nfdi@hmiugfebhienuse aedciaudi with 0PCh@fection.
conmpositions provided herewith as a nedi canent,
Mpr efrendbl ythe agseat wemepi napyeempd pald b arnaplpgicd veniosinor e
preferably as a vaccine, Mreover, the present
cﬂﬁm@ i RSP S euaE e by ehecuselcarIsahy sofrity.Hef the
N onposi tions described herein, for the preparatiaon, of
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composition comprises @ recombinantly produced antigen of PCV2. More preferably, the
PCV2 antigen is a recombinangly produced protein cocoded by one of the open reading
frames (ORFs) in the PCV2 genome.  Still more preferably, the antigen is PCV2 ORF2

protein,  Most particudarly, the preseat invention is concerned with an immumological
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composition effective for treatmend of clinical sypadoras assosiated wih POVY infections in
swing receiving the imnumological composition, and wherein the compostiion comprises the
profein expressed by OREF2 of POCVZ Another aspect of the present invention is the use of
aoy of the compositions provided herewsth as a medicament, preferably as a velerinary
medicament, evenn more preferably as a vaccine, Moreover, the present invention also relates

3n w the use of any of the compositions described herein, for the prepavation of a medicament



for reducing or Jesse rairl the St e r ity of clinica
synptons associated with PCV2 irl.f coon. Preferably.
W b@7negdament is for the prevention of as PQM2I/US2006/062662
infection, even Mire preferably in swine. A further
asl xct of the present in croon relates to a process
for the production ol' a rrredicaarrcrat, corarprisin
an i mmunogeni ¢ Conposition of PCV:. for the treatnment
of several S cl inicaal rr ani:l'estati.ons.
Description of the Prior Art Porcine circovirars type
forZre§ Y 3) lodsGaii BRIty flclifical 22RMs dsocifle AR BTV infection.
i cosahedral, non-enveloped Ils'!~1.k z:irus. which
Prafaniilaidrsudicahdrglsdorsho andadn of & BOVamfogemonen mPER:ferably
shares 1 tl appro: innately 80% sequence identity
mywiph Jplribd pwee bf iboPricensctipp elales «(:ASMeds.[orlthd poldawes vier |
in contrast with PCVI, which is erally :raor}
redjcaipeyg. [CRpPIsing ag i ;W@ﬂng }; L@@]@és@aswt% ¥ p@\/zh@j(qqﬁnbpq of geveral
syndrone commonly referred to as Post-weani ng
°“NFHPFW§§W§F%rn|C Wasting Syndrome (PMAB). PMAS is
clinically characterized by wasting, pal eness of the
skin u.ntl3:rifti:rress, respiratory distress,
pdl ?msQ Pmc“crars, aarcl jarrrrdice. In sone _
af Fect'ed swne. a conbination of 1 all synptonms ~v ill

appaf.aM Wﬁf 3t Behe \a«f s&g,ﬁgl gwi_pe, Wil o0l have.qne

or two o ese  synptons. During necropsy,
nof S RSGARY € + ARG B QASROPbifid-8hRR Sir @S CenBRP RNy Ofiares
mul tiple tissues and organs. wth | ynphoi d or gans
i apPetifgiel R NB ke AN w8k h@cihiofirch sk @RS § (RShHI BBgover. in
con-e.laation has been observed between the anount of
colR@VM2vinURD e, evhab iidgasaidnids ganicandvitchefcaisewar PCY?2 exhibit a
W m croscopic |ynphoid | esions. Mrtality rates for
sysivome cpmbadt edowidt v RCV2stoamihe tMidipprioac hW808¢ Symlrome
addition to P MA5, PCV2 has been associated with
(PN AM WP elinicalin amse i by wedtipglipplenepsd okabingsiftness.
porci ne reproductive and respiratory syndronme (PRRS).
rm@:.ﬁ@ 1S gmsgq 813@(’—”9381@“ ug f‘?‘%‘ﬁt“é‘é‘o C'E éqnn_ﬁaékhql P‘N’"S{‘ combination of
all&? xgyfuéx%o x21 :b!ﬁ 8%351213 g)?iztm %g{e%n gsk)(&?lé\ltx :l)s‘w/lg\ falvlc gne or two of these

sy m 1‘!1’!% {)ul 1342 nHJIT(? r‘g‘w lTll i SUD{)!(. and I]'ldbl’ HLP 1Y ESIOI]% d-?‘;() i i1y 01’! pateH [!pli](,as
8f Fr Whet Rer of % Cl Uml
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clinical syutptouts can be effecivcl y reduced
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20 approach 80%.  In addition o PMWS, POV2 has been agsocialed with several other
wnfections including psendorabics, porcine reprodactive and respiratory syndrome {PRRS),
Glasser’s  disease. streptococcal meningiis, salmonellosis, postweaning  colibacilloss,
dictstic hepatosis, and suppurative bronchopnenmoma. However, rescarch thus far has oot

confirmed whether any of these clinical svoploms are in fact, the divect result of a POV2
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Current approaches to treat PCV2 infections include
DNA- based vacci nes, such as those described In U S.
wea02/004800. 6, 703, 023. However, such vacci nes PEI/ES1H0€062662
ineffective: at conferring Protective i nurt ity
agai nst. PCV2 infection or reducing, |essening the
severity of, or curing any clinical synptons
associ ated therewitl h. M oreov, er, vaccines described
in the prior art were focused solely on the prevention
of PCV2 infections in swine, but did not consider any
infbdioh hetordied] € &l nou$8. kndeC ehdlich hgl o, hash alinidaB sviigededal R
the art is all iru.rrmmo{genic conposition for the t
sibedt menkd afcusévemakue ki datedmaat PESt.at i ons,
Furtl her. what is needed in the art is an
i mimshogealtecornpasitilonievnchclodnpet dupt otcelatsi weh as
immrarrr.ity against PCV2 infection but which can
thost slociod 8 ddSt oPaMRAL eST Bt hg i@lwwﬁ*c%h swwoh%» bwn
associ ated Okith PCV2 infection. !Ms ROF I
‘“‘1“|‘ilt“‘E‘“NOI‘@\I“QB‘O"FFI‘(%‘*ﬁf“é‘é‘é‘ht‘%“ﬁ%/%%‘t1 ww HHSF &-SH%% {Cﬁemm

| ens |nhefent n.the or ar% q{ ﬁov i des
‘“d?‘é‘ﬂ‘h?:‘t Ora‘d'{}%%‘?f‘é R §$‘é§t ’e“W“’ Rereyif “'I"ﬁ%‘cbr 8“§‘éﬁ1t
dt&s(.-l'%{t% ng lh\, gn‘{) ru(l) s\(m, Qp\lb&d ITE‘IC{!‘ 81'1 @1& B uslez 13 (%r Pe ( 3 mfi,r nonb m&mm

bu[‘é?( ¥ ;E.§§a§xvt%ﬁﬁc§ 2 \:A {L(ec“ on site reaC“ ons Wefe
not e or an of the P&V2 antigen i nmunogenic

CONMRASIdhl RNSHBSi Ll's&%gd Ren i R is TAUSmubd€oic composition for the
inlrrrrarrlogenic. eta conpositions used herein

wedPRRA deGordeiitiafl aniMiaiadm RirGEe@st & QeyRENg tRi g6is an
preferably to pigs not older than 15 weeks of age,

imfficdngabiefoapadloy What calfdeprotbian vbnwnee sl Pageinlieentd i
nore preferably not ol der than 3 weeks, nost

wipthehesatbk ysed otucel coetngtchiami syipwee ksociatof WS FEAE infecBry >,
it is preferred that the admnistration of the
irlrmuno epic conpositions of the present invention
occur vv itlri:n at |east and preferably within. at
| east | weeks 6?“é%§6§@ﬁ§’?3‘@§5“0ﬁfhlent PCV.

acc rdin further enb

.ogerric
Bé’i“‘tsg’bﬁ‘é°“l}§‘b‘&}“’c§“‘iﬁﬁ¢2 P’é@‘&%‘_‘é Sy SSbaE PR
hstmct a{ti\ anu, dn gtu, r})(ln, gptﬂg fr ﬁlwé:‘rckmt mf'enﬁ(rn{ ;:‘Qg\gdeggé'gtlr’iigﬂml Iu?e(s?%p
nnmnﬂug{t Q}}%ﬂﬁfoxa@} ““%p‘eﬁ’g%qu aﬂge:ior ol der, nost

prefera not fhan 15 weeks of age.
In general no adverse evends or injection sie reactions were noted for any of the

POV antigen mumunogemic compositions as used herem. Thus, the immwumogenic
compositions nsed herem appear 1o be safe when adminsstered to young pigs, preferably 1o
pigs not older than 15 weeks of age, more preforably not older than 6 weeks of age. cven
more preferably not older than 3 weeks, most preferably not older than 2 weeks.
Alternatively, it 15 preforred that the admimigtration of the inmunogenic compositions of the
present invention ocour within at feast 2 and preferably within at least 3 weeks of exposars o

virglent PCV. According to 3 further embodiment, the tnumunogenic compositions used
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Unexpectedly, it iSas found that the therapeutic use
of the i mmunogeni c Conpositions swne. described
wWheton)48ps ef fective for | essening the sevent yP@F/US2006/062662
rious clinical synmptons in In particular, it was
di scovered that the therapeutic use of the inmunogenic
conpositions of the present invention, and specifica
| conpositions conprising PCV2 ORF2 antigen. is
effect ve for reducing or |essening
yni phaadenopat hy. |yi nphoid depl etion and, or
befelul fd dov Rb@lcRat 106 4@E-aBT hdMiStit QRIS pigSofl Nk begt ed
with . PC V2. Mreover, the therapeutic use f tl of an
oldn tpreg@idvivcol Corplask tdean pldasmi onizdiel thercewitidran am dedkhat
conprises, PCV2 anntigen, preferably ORF2 antigen. rr
aggluces the overall circovirus load and its
I nunmosuppressive inpact, thereby resulting in a
h| gh@\m»w@ o Tyt dwighe Fraesest e ruprase BrRgmgositions
duced incidence of, PCV associ ated di seases and sY
d‘*ﬁf’lﬁﬁ“é’u’i“é is ﬁﬁﬁ%“dﬁé‘*ﬁﬁé@f‘ S‘Bf“‘t REPPE SEHE! YRPERE fovine.

elates to the i mmuno 0Si. ti
In 88H‘;5L:‘"1’ S sty ity '38 g et AN OB
lh’; PILS(M{ ga@nh{)ﬂ dﬂﬂp t}ﬁ(.lfk(ldéﬂ (.?lh[e()\jh()ﬂb (.-¥!mé !bli%n]@fFQGpralgji’Lil !b
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nphaadenopt at i on and
n‘uﬁﬂﬂkﬁ:’hﬂ%ﬁ)@lﬁlﬂ%gﬁﬁ'uasrxl\tnu. it SLd QGRS WdyeSWi NS therapeutic use
Preferably, sai'd medicament is effective for the
of i EMB I OfbmphRER RN RYviddidhdddith € HICThiOBnFises PCV2 antigen,
| vnphaadenopat hy, | ynphoi d depl eti on aaard or 20
prdtahiga ORFR avtgac treatsatk oghadiracdisd loac yitdeis: assocugtadhe
wth PCV2 infections in swne. Still nore preferably,
img@i. dhandddi realting ent gkt ad tebveat fdorast heisiproe @A tai odiced
Iessening and/ or reduction of |yynphadenopat hy,
ndidengsiod PV dephenidotiteatrrdhd pyowiauist | uaa: cl eaatecl r i attat
hi stiocytes associated wth PCV2 infections in pigs.
whe e dit ATPSE et dif Piosepi Geeriut ebtcade Hehugh ofsn \N@@R@“%}Y*
not .ol der tha

cob o GpRorE< ’”’?ﬂké%@ o e FPhkn Skt il s
px !}"n}ah(?u &[\S'I (}IEII 2 )ro%un il‘- me ldo (ti h mm% dr tph%fpd{aﬁgz (ﬁ :1%(.3111{.m far

1116289& Q{%A‘@gsnnl?ﬂq/ Uﬁ%g&gélpgzlatgéhadﬁm éauhgt ?lln%iﬁ d & E.@(Q\ting) Hr

e iraat eatlc COMPOSItioNns: o e pfesent
0 xlilﬁxﬁ{/@aiéda»tséﬂpﬂqiﬁcx' S in Wy 5\9 ' @re§¥a oly CARE mei @Ry Y &’fc@[@ BdeYine
within at |caast r we.:elcs of exposure to virulent PC

prMention, lessening andéor reduction of Iymphadenopathy, Ivmphoid depletion andfor
multinocloated/siant histiocvies assoviated with PCV2Z fections in swine.  Still more
preferably, said nedicament 15 offective for the prevention, lessening andior reduction of
tvmphadenopathy, hymphoid depletion andior multinucleated/giant histioovtes assopiated
with POVE mfections in pigs. when admiusiered to pigs not older than 15 weeks of age,
more preferably not older (han & weeks of age, even more preferably not older than 3 weeks,

and most preferably not older tham 2 weeks.  Alernatively, it is preferred that the



Anot her aspect of the present i_aavention r hatcs to a
nmet hod for the trcatrn nl of h nphadenopathy. 1:s

worplesioghseiepl eti on and/ or aitultimcl eatcdr i aalPC@T/HE206/062662
tioc; rtes iaa swm, coinprisiaap the
adn. -nni saraatiort of an iiaaaaa.ua:ac~gcraic
ccaaa. position ar” provided hcrewith, to a pig, said
i aaai rraaanogcui ¢ coat aposition conprising a PCV72
antigcn, prefer-ably a rceonbinan PC , T2 antigen. and
ni orepreft raably PCV2 ORF2 proteins. In Yet another

ad@spesion AR PrAsRATc cdups@dnk QN GP AN @S cioR ol walS at
for the to ataient of |ynphadenopathy, 1l nphoid d

teol ettt gairably angihar ledsal sickod eyloase asswei afed with a J
CV2 infection in swine, | tl conprising the
admiAnptheraagepion thf pawni IFEECMIEEN It 2 cafipd it thio peagsent of
provi ded herewith, to a pig. said inmunogenic

ty %@Hﬁé@?dﬂ‘bohm@h}h@ ﬁpﬁlgjou gm‘émp@\@n%ﬂlpqh @@adu\uoip fes i swing,
relierably a reconbi nant PCV2 antigen and nore

opprE g iy 1&/9“’?5’@\1[2‘ “F’QF‘Z‘“ﬁ'I‘%’t*é‘l PP R SF ApTifed “Cé‘ai - 1o a

treatnment results ani n rvd
p)gp r 5@@1 H)fn-ma)(],gf». G} éifpbsimﬂ 1le[§prb<‘fnu «ﬁiq],. anh’%ﬁ eﬁﬂ Lﬁb a é&“ﬁ{}b‘m‘“

P(I\szngr gei, dnd Tt QR }u 1%?%’&13%?8!? proteiy. . Ip u dnothezr aspect, the prosent
tt YPelte histio 6N S and
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ccor' |ng to a r aspect, sal I et

ani/HE ALABAG »aanruTﬂhe Emu&oi@@ LisS@ald Qimal Ihasi@ichis! 3atdan,

of said i mastunnogeni ¢ conposition to pigs not ol der
10 coliPihedife WReKSaedh &GR, iRkl eheballsys Rakidel Befwibhan 6

weeks of are, even nore preferably not older tlharl 3

pigvREK Spm@nghaRTShp@pet esabisyy AT Voladi@kn tiiranatly aAcestkisy
Alternatively, it is preferred that the

PCa@rmimics tirlatdrogreiohblt REVE iRtinpoteni EreGebiposittcons: ohult e
| resent iataeaatinz occur within at 20 |least 2 and

theyr Iebseipiagh | ryduptiont prefotiont  peddstoug ¢fvibe dikgpbadfenemipp siimehad
viraalem PCC . It was further discovered that the

‘*“f ﬁ‘é‘i“a‘b‘é&i altigudeats ey \“%‘G‘rhfnk‘jgéﬁi“c reEBHpb $1i jigpunagenic
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asapt oas: as Inters |t|a peurmmalc

and r}a';c%{ 'prl’%'; ARA0 RULE MR _{ 2eaiGUL ANGAUS DAL [,00, Qfivol GRS
(3) mottled 5 WO 2007/ 094893 PCT/ US2006/ 062662

ad@lnlis@ R Gof BRI Smukdbbnid St pobifort lof 8k Presd® I BRBAGId SRR
(f~l rcprodntihc disorders, abortion, stillbirths,

30 JedALNENY @S feraBl Guithin at loast 3 weeks of exposure to virulent PCV.
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it was further discovered that the therapoutic wse of an InWMOenIc comMposition
comprising PCV2 antigen, preferably a recominant POCVI antigen, and most prefercably
PCVZ ORF2 protem, as provided herewith, can reduce or lessen lymphadenopathy in

combination wilh one or a multiple of the following svmpiones I affected swme: (1)

ok
¥

interstifial pocumonia with interlobular edema, (2) cutaneous pallor or icterus, (3) mottled
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Thus crate aspect of tlhc present ir: vemon relates
to the talc of an i t nua nogenic conipositioar
W@ vpiodesphg PCV2 antigen, preleraably a reconbP@EOS$2006/062662
PC s': antigen and ilia-cc 5 prefc:rrath , PCv2 ORF2
protein as provided h~re ~ ith for the preparation of
atried .cat xnt for the prevention lcssct~ir:rr
and/ or rcdtaction of |yrnphaadenopathy> in conbination
t~ith orrc: or anultiple of the follow ng s nptons
in pigs. (1 interstitial pneunonia with interl obul ar
atGpIECIIBR A ) dasirid WG, @ @SNl | (B re@bdutdel ar:uzsh Jg?)dmmm

nottled atrophic tilers. (4) gastric ulcer,-;, (5)
stititaglis Aosatigs, and (6) reproductive disorders, e.qg.
abortion. stdllbirtlas. tnuslunics, etc., ill pigs. 1

tt Phue chersradlof the paicd mnadic ghibgaalite iss offof @pmimpgetior

the 1lre~entioal, tessennBal g and/or reduction of |vn

wﬁp%ra’aé ﬁ@’fm’tbiﬂﬁ PCVA d&tmu pFdtEtbne wicprbisHer oY atigmand mrocpk
| owi ng nmptons associated with PCV 2

P‘%f*al?*‘ &’E%ré?t% t%"b?\g%ﬂ“d(%)"»w*chef%fﬁcm'%zf*‘“ﬁWém é‘hf’ ARt h
erl obul ar edemn al l or or. rus.
im(ng) prhxlﬂnf(ln id“gl}tnlt »or :c‘glicéxgsr(ﬁt]\nr?f«%%cn gt& },n Lé)mblfn ;&;1 é" ﬁ 0?\5
or g nR\n*pla of Bhe £ E}\%\xln »b:? !F}F]O!P\rig me é; mta,rsmmap %}u;mnn& W :ﬁz i :lohulax
eds n@'ir :!’55 cquE».IoDse Elii@lsgre%ttcxl'u« S@j Qmﬂlc{ %ﬁ)grf;é‘ﬁ;(‘%@ i uf e,gtil\}ve

he prevention, lessening a |on o

ne IR hﬁg@r) ﬂ:?@)@@i i Hisclr OOk | hndidhakiingiu 1Wnﬁﬁn@ﬂegié’r inigs.
mul tiple of the fO||OMAng synptons in pigs: (1)

Prétirhiey. Shitl trbe@learine UrapBdiRe Wrti MateskdhoRtalids ardSe FlluctibR i
cut aneous pallor or ictenms-, (3) nottled atrophic

hilph@nSathe 4p @asihntios wkicefisSor @ Spulmeplat ile Hiahg st:8)tams
:reprodtict ve disorders, e.g. abortion,

aswtinkd bith PAY2 ri@ionainpasnil eigersiiat pnmuinmiq:)ix@@§ntwmte‘qiur cdema,
adm ni stered to pigs not older than 15 weeks of afe,

Cpotwrpre ppecfraptems. (rvtitedatarict Ivan. @) sisek slepd . Ay acph@ien
nore preferably not ol der then 3 weeks, and nost

““16 ( @ffél?’%‘b‘FVCﬁ’dﬁ“db‘Fd‘e% f“ﬁ%‘h‘“z“\%’é‘k% ““‘M’t‘s‘e‘ﬁr ad“\?%“ﬁ qgng jora
.S refer ed that m ni stration

folithiiAty é‘ﬁ E“"E‘é’%‘b‘é? £ $6lﬁ§ i‘?iﬂhetpi‘ T é‘m"‘brj‘é @“‘éf’“dr ‘?’iv‘é‘ﬁ‘t‘ PR
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treat ment y>1'i ap

1@;@;51% @Rl & koM tH) xQBI@mQ Emdq fﬂ"@;@b&:hﬁ Qfsordsfi€ ook RMuNg
sy>npt0|ns in pigs;

alxi_ﬂgr-{_ s URSRA6! 082662, \(hL} adnﬂiilﬁér&l &)tpiz;@ L}Ot&ﬂi@Mﬂ&ﬁB_&\k@@ {)thtu..h
i nterl obul ar edema, (2) cutaneous pallor or ictertas.

mrSYrefmblt ha olddy @b OPdrkCoflaba e¥ed mofod)eigast fidt ldathig@n vaeks,

(5) n phritis and (6) reproductive:. disorders, e.g.
andbont peftrably not older than 2 weeks,  Alernatively, #t iy proferred that the
admimistration of the immunogenic compositions of the present invention ocewr within at
least ¥ and preforably within at least 3 weeks of exposure to virulent PCV.

Moreover, the present imvention also relates to a method for the treatment of

Iymiphadenopaihy 1o combination with one or a multiple of the following symptoms s pigs:



stillbirths., nmurn ni ;s. etc., said nethod co
xnprising the admn stratior: of any inmunogenic

W@ a3 i onr conpri sing PCV2 antigen, prefcredi/gSm06/062662
reconbi nant: PCV2 antigen. and nore pref :rail PCV2
ORF2 protein as p:rovided :herewith. Preferably. the
present invention also relates to a nethod for the
treatment of | vnma: aphadenopaths in conbination with
one or a nmultiple of the follow ng synptons
associated with PCV2 infection in pigs: (1)

(1) iRbRKEST prklnRdeia REMERBIIA Gerbd (1) ERinGGuE boBtbradicr@ISM L)
cut aneous pallor or icterus, (3) nottled atrophic

aubphinelissss. {(Adasigasibard o5 iegleits and((B) reprepbiti iserdand.g( 6Yortion,
reproductive disorders, e.g. abortion, stillbirths, 1

stifhirtpumpaines ctoetsgd methad d,(mmgsti&ingdh‘cq;hppqﬁﬂgiimgnl‘tahémaunog)\,nic
adm ma:istration of an ininma uicsgeaaic conp05|t|on

COPBIFPIOR &1 ss‘ﬂwgmm:\%\'ﬁﬂa'*tg!@h Pofyablt erceaitypay B ogrlisrantd 1@@\/2
a antigen and nore referably PCV2 ORF2 protein,

pnﬁf:&h £ RRFaRipte ’H as Qré\ ided rs\f, g i br‘f)é?iérﬁ%](blﬂﬂf prts%ﬂl v ction ;z]\o
t r eat nen enlgg reduction of

“‘lfnﬁbeml %/Pr‘p‘h%{ig‘h ﬁbalg.elhy,m L‘gﬁ}j"%‘ﬁ%"?ﬁ“" i f?%tpxbmwf W tﬁh gue or a
lmﬂuplu (%ngllmu%{m 1}}}1[](;5;15 %g’sgc%ﬁuda\s ﬁ} Pél\{l, mlt' hno!t én P; i Zﬁ gmbﬂl‘mp

L

pneunoni a r'lo

pngqum egﬁl mh,il lLlP Y uﬂ)q e@ %u:@@%xla 3{3“(9 Far x&érgr l(‘% m&&h %:Oph:».,

atrop |vers astric cers .
g IQIW U’a&hsﬁﬁ&ﬁdﬁ 3( @)bﬁ RREQHUe by dissaude ( 22 atetldn, stittbirths,
abortion, stillbirths., mumies., etc. According to a
10 mfrukitNaE.. aspestad cﬁ.ﬁbtﬁi:m@&ﬁchﬁﬁlﬁusﬁr@i[ontok" gafniRAbgchb Coh@Eition
conpri se adm nistration of the inmtmtnnogenic
coREIFRSIE VD miganprdisiany BPEBinant HEengnipmednar bt yreferably
reconbi nant PCV2 antigen and nore preferabl sy PCV2
PCOR. GRE 2 provtie rproaded perowitld ed: the rigeforablt. oap irgemandtesudik dahe
than 20 15 weeks of age, nore preferably not ol der
lewdning o phetiag ¢f frhaggnphgkegprhmwé ong gefrfapld of theofpllowing
ol der thanS eeks, and nost preferably not ol der than 2
sSYRRERS assapptgl mahi f\fe‘f‘y infycfion én pHest eflp daEsEh thgppenia with
nt um o enle coat POEItIO S of

- rat n t
B ‘mt%@mﬁ ﬁhg%tg%“Wﬂ9¥ﬁ?§H%°%%%u? MPP%?%MQP iy
ulu.rs ﬁ an m d (ﬂtrn )roadtu(,tz\f glaorﬁ«%ev% a {)!t dnln s%pl?gls 35, mtuhm%.% f ﬁe

»Xctcl;}gx';vag)eauﬁxh&b%/cm qud %th&@f&qﬁﬁguﬂ' grrl uz%rrf ﬁ&n&gﬁls{r u%p of 2

conpri sing atigert, preferably reconbi nant

u@ﬂﬁdu&%&nﬁfkdamg&ﬁnon le;g\QQGZsQ%/ AREEO 3reREH U 006(:,162662

pred’ erably protein as provided here ith,
ank@R adtl §Qe Eﬁﬂ:ﬂﬂ%ﬁ 112889 @Ryl 8s hibk&d hheRI BNSs néﬁQﬂIJ"ﬁMtV

known to be associated with Laaw rsonia
20 1siwbisac abd, whagidtsatitnhe otdbois ( Wit b §)..cven more preferably not
older than 3 weeks, and most preferably not older than 2 weeks, Altematively, it is preferred
that the administration of the mmunogenic compositions of the presest invention oceur

within at least 2 and profecably within at least 3 weeks of exposars o vindem PCY.

It was alzo unexpectedly found that (he therapoutic wse of an immunogenic
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composition comprising PCV antigen, preferably recombinant PCV2 aatigen and more
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Thus one aspect of the present invention relates to
the use of an inmmunogenic conposition conprising PCV2

W@ o7 ge4893 pr ef erably reconbi nant PCV2 anti gen BCHURNE062662
preferably PCV2 ORF2 protein as provided herewith, for
the preparation of a nmedica anent for the prevention,
| essening the severity or and or reduction of Pia |like
| esions, normally known to be associated with
Lawsonia intracellularis insertions in sw ne.
Accordin,y to a. further aspect, said nedicanent is

pr8ffiecPCve drep pldien Y VAN IRRNwith @88 aRb RGuAf ortiBieen Pia tike
severity of and,or reduction of Pia like |esions, nom

tesitnd, ok dvmotr o tore aassoal vathe et hnihadislom isledints(Boad| ul
Iris tt infections. when adm nistered to pigs not
ol d8rustohansptd gphekkpenht agaiionhes pe dfeersa bl yr nomuncginger
than 6 weeks of age. even nore preferably not ol der

LO’[“PPM‘OB coeRiEg PC&ﬁd"“ﬂ”é@‘t prpkéib*e resyhpina 5 VE| etagen g tprp

ks Alternatlvely Is preferred that the
P n‘a*m?%‘t TR oI A “k? Fﬁ’iﬂﬂ @h'ihcweamawff' PERSHEE fohe
resent i nvention qcc Wi t
o %‘F’é‘f‘ﬁﬁl’"‘?‘“”\hﬂ’c‘lhfﬁ‘“ét"‘ﬁjf“%iéét‘n%c“%‘é B s ié‘g‘bo‘é"‘é‘a‘g% oy

resent I nventl

G Yx, 1wt)c mu,d \\l%&d\ \(fl’hd 1d\r1(chIY1§ ¥ % mlattﬁanq HE 5w 1{&» ‘\(,g}grdnml laﬁ imllhu‘
.m%fgis lsa(?tpﬁcdm 1[11:9:(1 qagdg&nlﬁq{?rvmc E Queh l§ona§:§ﬁ9:9x|\ va&qgu W\ ctx Ji‘\ %f a dd ar

atvsonia intracelitularis intfections, sad

re ORI ol $ia N8 Leblns ACHEL M K& b O 2 REciAR il lw%geﬁiﬂb&hﬂm!b
conposition conprising PCV2 a antigen., preferably

ine@GHTRLEOARNITRE 20 NG nGeicA N MDKEKP B:Bffg@.r:ﬂtbcl: WrelrabiyLedt
ORF2 protein as provided herein." to a pig.
older efuet aliiks of9ad. dhvd head rERhbly &8 uldéShand vichie, dng SS&ikafigator
reduction of 2tt the Pia |like |esions, normally known
not oldbe thais Sovtcdt e dilwintivelyaws pnirdarddniwiathe ellhulsanios of the
i nfections. According to a further aspect, the nethods
imigRoger @ prPEREoNg 65 F iPlsed! BbUen foawtHBmM at dHpT ing el diedly
adm nistration of the i rmunogenl C conposition
WIgEHH e ﬁQCkPWZF“‘éﬁt fogénient Poref er abl y- reconl b| auat
CV antic" en, , refera
Spis0ichd Py ar Hmmt geRrans 'ﬁatm&%a & “Fﬁfﬁﬂ“‘i‘é 5ok éﬁz*sc

era not

ksmns x%z{z’%nqunomp 10 \, at.t.ou e(fd “lﬂb%a“ somt') 1mfaddiu d{l!h u&.uévm ‘;dkd

o R LSRRI B A0 RS By

mmf?gcﬁf}:ﬁ&&%qx chﬁﬁbnhnﬁl{a«d’rﬂnmﬁ taﬁ@x‘i\bx@ n.vrei%fmht\ h@ V2 ORFE2 protein as
ittataata:t aogent c COITpOSI tions 0 t he pr esent

pr&hﬂM@ N:L:@,ﬂo QGRUIPAMAR, Buidleal@BBlsudts NSk RLEHArRRIMction of
within at [east 3 weeks of exposure to

the Pia like lesions, normally known to be associsted with Lawsoma mtracellulasss

wfections, According to a further aspect, the mwthods for treatment described above forther
comprise the adnunistration of the mmunogeme composition comprising PCV2 antigen,
preferably recombiant POV antigen. and more preferably PCVZ ORE2 protein as provided
herein, to pigs not older than 13 wecks of age, more preferably not older than 6 weeks of age,

syven more preferably not older thaa 3 weeks, and most preferably not older thas 2 weeks,



virul ent PCV. The inmunogeni ¢ conposition. The

I ummogeni ¢ conposition as used herein is effective for
WO pao4893 an i nini arac response agai nst PCV2PEIrUS2006/062662

presenting, reducing and/or |essening the severity of

the clinical synpton:ns associated with . PCV2

infection:. The Cotaal x sltlon generally conprises at

| east one PCV2 antigen. 1t Unless defined otherw se,

all technical and -scientific terns used herein have

the sane neani ngs as comonly understood by one of
AREEERAL Y isSHd fbrled iR b B AEE 0o WY iGBukdibSe LoMpBMdnOBF the

bel ongs. The term'i nmunogeni ¢ connposition” as used
prd3an eitvaninedensyithtn agledsy? pliardiadautiboad: icag O KPAS bl dxprure to

contai ning a PCV2 antigen,: which conposition can be
vilgkeldCo prevent or treat a |'CV2 inf coon associated

di sease or condition in a subject. .A preferred

I mmunogeni ¢ 15 conposition can inducet stinulate or

enhance the imune response against PCV2. The term
ﬂFﬁugm@ﬁ%6ﬁ6§§§@§’both subunlt |nnunogen|c

ositions, as descri %H y we
E%asw“f' 1B b‘f‘i‘f"é’?‘%?“l T RhofE ‘l%u"f ?‘8& % f“‘ %\?‘E‘:eﬁ‘dﬁ‘t“é‘&‘

Ll il .
nsponbu «I;]%amsl%% mé%(?)au\ x,mm‘gt mglicfmr A 0]‘?&%&&!’11&“ Hylg] SCv mt\ of th Lh‘“é"‘}‘{ o

¥ 1@1 ;199@%%% gh Qi P@‘pnkl%‘. t%un \c%gmé)(%%&f Qflf?m ngg 1& DA
ypepti de or antigen, but not all antigehs erived
mﬂgﬂ&hgg1or honol ogous to an antigen from PCV2. Such a
conposition is substantially Free of intact PCV2.
in ThaiSss QofSDsdbisd, BNUAREEINHE scG@RASE L@ herkiS L GRaAKAM
fromat |east partially purified or fractionated
mdapngfae talbhaphysubsiaa bl ahd of oplitktfski®dy th BBNAGENkiCvention
pol vpeptidcs from PCV2. or reconbi nant anal ogs
bebohigr d6¢ ferm “igwrisemgbtic ¢omprikne ensedlenmposictsito myghdmmaccutical
conprise the subunit antigen or antigens of interest
compysion evagiviey Hpganighn. othivd comsitigiens borsed learaype pt odies
9 WD 2007/ 094893 PCT/ US2006/ 062662 from PCV2. or in
P‘f‘r~a’§i§t"l°8ﬁé§8""t“éﬁ‘ F‘FL@W} orfPRFE Bt FH0IRFN N d’g‘éﬂf‘é RV R
ositio rises the PCV2 ORF2 protein, as
CGI&&%‘? 7 BRI W Swu hor e?}‘ﬁﬂ:ﬁ él}eﬁxatm&x&. )F%}g]m wmﬁtrl_ﬁﬁ The term

n_or vac

lhus Ln%mlpatms I:m& Hu?lhlq ngmultngmu »ompmulalm Ias gu.uﬁza} EA?O“ as well as
p(?l@lgtgs‘ﬁgqqyii)tg(ﬁlq!’ @B(ﬁ ikW'l&w'[xﬁ&Pﬁ n%an}“gx a‘ G%{ W2

The term "subunit inmunogenic composition” as used herein refers to a composition
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confatming at least one immunogenic polvpeptide or antigen, but not all antigens, derived
20 from or homelogous 1o an antigen from POV Such & composition is substantally froe of
infact PCV2. Thus, a "subunit immunogenic composition” 1 propared from at least partially
purified or fractionated (preferably substantially purified) inunogenic polypeptides from
PCV2, or recontbinant anslogs thereof. A subusit mmmunogenic compostiion can congpriss

the subunit antigen or antigens of interest substantially free of other antigens or polypeptides



corr-apos:itio:n o:r vaccine of interest. Usually., an
"I mmune response" includes but is not Ilimed to one
W@ro0m09489Df the followi ng effects: the pro actPORUS2006/062662
activation of antibodies, B cells, helper T cells,
suppressor T cells, and/or ct>totoxic T cells and/or
yd T cells. directed specifically to an antigen or
antigens included in the conposition or vacci ne of
irate.:rest... Preferably, the host will display
ei ther a therapenuc or protective rrnmunol ogic al
HMEPPONSE I Frhaisaeh #daat A gsfsbansfuiQenevethiif eehiositon
wi |l be enhanced and/or the clinical severity of the
cotipieaseP@ ediRedyoiGushlepriaiieédbvon will he denonstrated
by either a reduction in r. unber or set erihy of; or
| ackn dfurgmelogeal moriemghe thypongy enponicsitias sochatreds wha h
PC s2 infections as described aaL7ove. The terns
devgloppeptamilicaiosigd dr ebvlaprgt @ st dpardpsd propet espnse o the
"antigen as used herein refer to 15 an am no acid
°“§@&ﬁ@ﬁ€é‘%ﬁWtﬁ‘éWP%lté”&H‘VWWUWBWBQngﬁb W@§§6ﬁ§€“§§
i bed ab i
SR Gisp e g o 15 hﬁ@&*’%@ﬁh* FRbfisaBee ’%‘“’P B9 ribipth
u,l?\eg\ p%p nl?s bl%){.}! Qéorl'l?l/%s am? 3 c\ om\xf,&}n Ilb %l for s{F{' (,SL dnu,u,d

nt's the
\p.mk!;m% Jnn \ALQQ%@ Li&wnggaﬁ(&@m he s]f,&rg%mt oX @«Jd& aghent.of

a protein i ncl'udes one or nore epitopes a a
préfiiSy, Ghd 1ok SiltdiGial OIUNRLRALGAL of SSPINS AnEleseLitH8ponse
above. Such fragnenits can eta be. identified using
0 su@NPantbiefte Bf seRBhtaRe Wil 3P PINGd el iBURSIcaiZcakily dnpwn

in the an. See, e.g., | laitope Mapping Protocols in
didviat hadsdi SudihrectibakiiBical-agkimiMoby. ¢it66 a(:&vetn iBrumber o
Morris, Ed., 1196) T-I|nnmaanaa Press, Totowa, New
sedeysdyor kdrofexanphe d itkeampienp hsaotcdesthn@yV hgfections as
determ ned by e.g.. concurrently synthesizing |arge
despgiida@bacof peptides on solid supports. the peptides
col-respondirng. to Ixmf-ns of the protein nol ecAul e,
a aH&‘F@éc@m“ﬁ@%Whéﬂ%ébﬁﬂ&@§“ﬁﬁiﬁ @B*ﬁhﬁﬁﬁ%@bé@“%ﬁ#ﬁé

eptides are s attached to the suppor. Such
an a@‘é‘}?rﬁc FEWIengp é\hR:h g “Cﬁ?’ ﬁn Iu\ﬁmunfﬁg,% oAl ﬁg;g%glg a?mvc An

nnl%tuu)gr’g%{%o%t%{«hﬁgﬁg66)2 Wgtliq 857\113“,(161;&,1&1:1 m»gt?u, tf:\»t 11?1 ?Tétg ﬁ)quﬁgu af U
zm‘!\lql( V? ﬁ%}agm §QDF3LJ§A&§1L3(§ 9§1m£2} g Iéb f&i%%(&s g r&g(t ailht erm

ol'ec r aamurt ol I at ail ar h,

"u&@ﬁfc@ﬁmmrﬁﬁl%:ho E@Jm ?tpﬁ LQRRES oAk %} U;@l@%lir@h }1gﬁ16$§t tlﬂﬂ;]: O?Qnopey
det ermnlng spatla conTorataatlo ra

epiopes and thus eheus the immumological response described above, Such fragments can

L

oy
R

30 be dentified using any nwmber of epttope mapping technigues, well koown 1o the art. See,
c.g.. Eptiope Mapping Protoools in Methods i Molecular Biology, Vol 66 (Glenn E
Morris, Bd., 19963 Humana Press, Totowa, New Jersey. For example, linear epltopes may be
deterpsined by e.g.. concustently syothesiving large numbers of peptides on solid supports,

the peptides corresponding fo portions of the prolin mokoule, and reacting the peptides with
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antibodies while the peplides are still atlached to the supports. Such techniques are known in

10



of am no acids such as by, c.a., x-ray

crystaal | orgr' aphay and 2-di nensi onal nucl ear nagnetic
WO e®ongMsee. See, e.g.. pitope Mappi ng Protocol BCT/US2006/062662

supra... Synthetic antigens are also included within

tiro,; definition, for exaaniple, poively topes,

flanking e pitola+ s. and ot her reconbi nant or

synthetically derived antigens. Sri, e. g.. Bergnmann.
ct a-t. (199.33) Eur, J. |.rnmanof 23:2777-2781:
Berginar et at, i.aarnurncsl, 157:3242-3249: Suhrbi er,

thPut £od QT ol B avts. waeh . Nard et GBis@l o all 3194024085l
ti Gardner et aal., (1998) 12th World Al DS Conf erence,
Adeednévia, USwWist 2erkdastd GeJwner 28- Jedolydotet, Immudk®983: 74714
preferred enbodi nent of the present invention, an
Sipthpiai @algardeebergpics arc orpbsicriiipd by Hatmmiindirdielssopiprmation
i mmune response and. nore prefer ably, confers
of PP et Vel plre sty sabaisy adhedimedsiont! aagleas gpstiof
PCV2 infection, is provided. The conposition nost
'UpﬁﬁﬁéﬁﬁbFé EHH%TN@@@”f5m¥Wé‘Bﬁ?ypept|de or a fragment

n%c?ﬁ‘él;ﬁ‘t‘m%‘ l% ?e{gglgxgwgﬁ%ﬁn ‘H l]!upg\)éll(a?%gc\%f%iigﬁ g[gteogébc

ﬂagkmu M{(]) -u\ andd otpu iﬁwmhpﬁm 01‘ b\ mthmﬁ \ (uj\ui a }lxamhteh‘g,m n-u ;:.F 5

Rc@mmnsl) ggbin.’ u&)@f‘ﬁﬁ”ﬁ%@@ﬁ@' n» V\’Qi‘ﬂﬁl]ﬁ%\/ 14] 29l at e@w@ﬂq

t1aer any PCvZ Of would be effective as

QA C Q505240 REPEMGRFA . ONANERFcIPGhd YPE @E{ﬁi € 7&1&0”1.1;&)@(11
herein, A preferred PCV2 20 C RF2 protein is that of

0 GoolQ 4R NOos L Wopd eliey CatrRCY (ORRZ. Rol:ypRPUkAesiSy 3,

provided herein as SEQID NO 5, but it is understood

19py those of skill in the a art that this sequence
could vary by as nuch as 6-10 % in sequence honol ogy
andinsitprdfdred gplakdmetihé thapterageintegionciramateg piistompssittoh dint
render it useful in imunogenic conpositions. The

imhim%iag éngre reharaadens piégebbt Cfa\felrﬂ 'meiﬁ*b [npgingapgainst the

L

nposi ti on can be, for exanp stimatcd by the
“‘12‘2@ SigRa(] "éﬁgé"'e‘%&‘ﬁ’ér’ﬁf PI“@H‘ﬁ‘“dalsT ’E) F@i\?}?“&éﬂl ‘B&}“ Es&farﬁa\* é‘f“&l‘““
e Mor eover , aarti |c charac a
vy eﬂvmg*afa@fsﬂ %@ﬁ*/‘%éﬁ% S8 oo O BRGuP PO%E asrbs ag R

fied I
co e SooE <BrerEaniy aohy ?r’%'r o %f?@*ﬁ%%% 56% Bt e
préd dxgﬁsﬁcgfl %E J \“ﬁ]‘é{}o‘isy :m%s\x ;‘E\le@rﬁguﬁsg] &:h@xdqu{ gmm g hwhh
enco of

rotein, he pol sequence

coSEQd B Qi3 1@ty 2%@:& Qnm.rgxy,, A POV ORF2 would be effective as
the source of the POV ORF2 DNA and/or polypeptide as used herem. A preferred PCV2
30 ORFZ protein is that of SEQ ID NQ. 11 A preferred POV ORF2 polypeptide s provided
heretn as SEQ [D NO. 3, bt it 13 uaderstood by those of skill m the art that this sequence
could vary by as wuch as 6-10% in sequence bomology and still retain the antigemic
characteristics that render # wsefnl v sunogenic compositions.  The antigenio

charactesisticy of an impmnological composition can be, for example, cstimated by the
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challenge experiment as provided by Example 4. Moreover, the antigenic characieristic of a
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"1 nmunogeni ¢ conposition” as used herein, nmeans a PCV2
ORF2 protein which elicits an iaalrnartaol ogi cal

WO 2®poms93 in the host of a cellular and/or PCT/US2006/062662
anti body-inedi ated i nn-m ne response to PCV2. ORF2
protein.. Pref. ;rabl:4', this :i~~ ttat~ ~:0 c a:c cs
Cc nposition is capable of eliciting or enhancing an
is iltsne resin aase agai nst PCV2 thereby cortfering
protective imunity aga:inst PCV2 infection and a.
reduction in the incidence of, severity of, or

mdRRY 8lek:0R «0f rc QAL Qe MY RodiduReei@icfablcyst alh, paferdtne
clinical signs associated therewith. 1 tl In sone

80P, Biotengeletilymivio gé tisrparitd onsnef adPCwpie® wCGRF2CPE GRETN
are used as the antigenic co.nipone~nt in the

prgorposidtd anle poifukeaidt eqprdcd padid ARINCogenitd? kaltigokt '
_its used herein re fens to truncated and/or

‘g gIcUeBesfior uirsiscddicrofy ggine aths Ve fORBRRIOR Egh ¢icét # n
andr' or pals rtu.cleotide respectlvel¥ Preferabl y-
“laippRlopisalj aspgRsg af‘b&"a?i%‘/ B @ oF ol e o ROy ppfgliated gpmiune

TR 5 S

he truncated

G],iili\{glgi’e mpg;ﬁz’];é:%én%aabn %( Imuﬁg Jesponse ALy n\ 13);&?)& LOIH'EHXI“ fprsgt,(,b ¢
i i 1Ry 20g. ~Ahe g :
mgﬁm I\ E&Em &X X Qﬁi c§m§n l‘dé‘sp?r aferBh th i g,a]*}l#m%( I, £, g\%ﬁtt\ (%FEI

conti guous am no  aci <aira t éngt

prR MNP Er dak B8rore. MiRerBug! 1 drad Lﬁﬁ&v@ﬂﬁ RS odid] dtimmnes pect
are provided herein is SEQ I NGs, 9 and 10, It is
fur hh@bre REe Sh @0 sl h@ktioay @h Pseg USFOES o ard8scd aRakd
of larger fragnents or truncated i:c~rlaxs 2tt A

anfigent hebpperefiete ednBGYa:. ORk 2erpolypeptddeopladdadsdierei n
is encoded by the nucleotide, sequences of SEQ ID NO

ref@rsop tBEQd aNAD sulktituidd ievergr frakmengs ofn{ S 2sPBibdpibteint dnd'sie
of skill in the art that this sequence could vsarg by

pofyguciariitch repgecBRO90 | icfyedueniele tupgive| Wy awhdtiged [fpams, or
retain _the antigenic characteristics that render it

"%@é?%?‘ “\ FP“FWI‘Pmﬁ‘o’@%\hlﬁcm“%ﬁ‘l“p%“‘? ﬁ‘c‘@)hgo‘“l"ﬁ-‘ E@ﬁé""f"o@%*

ted qr stitut
mf' o DR ReRe syt Bt e Niudr Galiis v e a

U R A S 0
{i(,%g fr%)H g\.\ﬁ H}l Qﬁj (JRQR ﬁt?}? HCP’ r - “ 0 %C(Hit {:13 lﬁ Q]g?f %S d@g

east cont i guou aclcotldes engt h
pr Q&&@&:&HQJ @Qﬁ i'Dd@;)ss %H@ N8y is Auller ugée: :%E@lh%@u&@«.q&%nc@g n1§EQ
More p:referably, the truncated or
m%%%m&g& QenRkis bagmliRas, W Il have at |east 3ti,
nor e
A forther preforred PCVY ORFX polypeptide provided herein is encoded by the

nucleotide seguences of SEQ 1D NO: 3 or SEQ D NQu 4. However, it s undersiood by
those of skill in the art that this sequence could vary by as moch as 6-20% in sequense
komology and still retain the antigenic characteristios that render 1t useful in mmunogenic
compositions.  In some forms, 3 truoscated or sebstiteted form. o fragment of this PVC2

ORF2 polvpeptide is used as the antigenic component i the composition.  Preferably. such

12
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preferably at ]Jcast 45, and still nore preferably at
| east 57 contiguous nuel cotides of the hill- length
WORB2/0a9Rnacl eo tl e sequence e.g SEQ 1l NO 3>PCr/USHE)/062662
ID NO, 4. "Sequence ldentity” as known in the art
refers to a relationship between two or nore po
pepti de sequences or two or nore pol vnucl eoti de
sequences. nanely a reference sequence and a given
sequence to be conpared with the reference: sequence.
Sequence identity is determ ned by conparing the
@@ Ry S@QUARIGBts Qur Rgndhe el eRGRisSe gue Ng eongfdoty mtB&idks
ti sequences have been optimally aligned its produce
frdnhide Rillghast ORIBgreecot ssequenge of BRD RANCE §'or 8BC ID NO: 4,
determ ned by the match between strings of such
Mee guinbisihe Uporiedsu stpsiaiid toawl otimentnts, selduent &adt d% ke y
i s ascertained on a position-b -position basis. e. ﬂ
prefprebis@dge éand gillanore prpigbly edast S Tgpntiepa rraletidea et thé T
position if at that p03|t|on t he nucleotldes or am no
‘*‘é&‘l%RFrzé‘§*r"tPH@s‘Cq%P‘é G St E’&id "”I’W@ W%I nurrber of
sucQ‘ 0Si H on identities i i s thep i v ? ﬁé
NuNbERES PN LS ‘éBtkf‘%‘Eé‘“ér“ FiegFaRe s ”ﬂ‘“ts b\*‘éf‘ér%?m&e
nce, to

A eque %
mmtdg( )(pi,{md\, bquan or mo ml o )fe)i\ m‘bgglxu $ Vul%m AHGRRE {ﬁ,iu 0ee

€ tead

AW ul ]\b‘ o LAt witlt S 27 83&‘ { 1% d VIO
%%d?%?%bngk(%gﬁecu hﬁ%i odiha‘&m { 5 N& #ﬁc

i QF Gtk bV RELoMphrinE 18SHven «NEMcY B the &:ﬂe&%&) sequence after the
Bi oconput i ng: Tnfo rmatics and (i enont Projects.,
sesp@cdbdbave GkWMspunRllY alighGad et B @S Rest NOWe XD&K{N(}&%Q&&QMQ@
Comput er Anal sysis of Sequence Data. Part 1. Giffin,
as Aleteminekt, by @n ehafck ibbtkbdn. stfdgs olUsuch ad@izuceddu ramasil asgmeddew
Jersey (1994); Sequence Analysis in Ml ecul ar Biol ogy,
seqrprre lid@itgas esce@ing dcadsatabcposPor dgsiy 238 e s«cGageenoe
AnaIyS|s Priaamer, G iribskov. M and Devereux, I
Tidsorgal; a1 )@th@bkmﬁmpﬁ asdat mewn o e icptidy sv) aigrygd wduce
Carillo .1 pmau, SIAM T. lied: .
&t (4%8«11&19@7@9(@@ ggx)ﬂm,t f“hié»ht peggqﬁ sp@gméfm i dtxpfkg Sthe total m&mbu

orated herein reference. Preferred pethods
of &} ‘?P‘ ﬁ'e“f‘%%éf‘g §"ég“u‘ fr‘r‘&%‘“ FHENE'T § g}waﬁé%ﬂca gty n%&“et“b"

1d%£¥~ Rdyd liL 3 lg ée(tag Fﬁljhln% tg? rﬂ&(g\%{/%%%%b %\&2@3@? Qgi 1§nm . qmw
dw,gg dl]@@ gtqg LQ{@%@Q ecn@BHEOGS L L‘ig e»('t I\It Ya. a(ﬁmﬁmg(%% )l%ﬁdpt]us

1icl’y avail abl e co nputer prograns det enni ne

NSEY Hn% NG&sh, d@%hﬁ%nnbefn\f‘ﬁﬁﬁmg AVE R RBAUBBEES - snft@ @Rk egq of
such programs include, but are not limted to, the GCU

ARRAY BAU: BePIekag®( RRagHEUXnalvkis of Slqudke DadlUGkEl Grigvin,
Aci ds Research, 1-1(1):387 (1984)), BL ATP. BLASTN

A BndaEFASTFA. (A (F.Sﬁiqul amdka Hress, Getv @dsey. (1994 Meheeue BlaBtis jn

5 215:403-410 (990). The RLASTX prograun is publicly
Melwalal bty f yoonhidNGe.Bl.. sndicotcheess (19873 Sequence Analysis Primer,
CGribskov, M. and Devercux, T, eds., M. Stockion Press, New York (1991, and Cartlio, H.,
and Lippran, D, SIAM I Applisd Math., 48: 1673 ¢1988), the teachmmps of which ars

incorporated herein by reference.  Preferred methods to detenming the sequence identity are

designed to give the largest waich between the sequences tested.  Meilods o deternuns
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sources (BLAST Manual, Altschul, S. et al., " CV
N1.141 N I:H Bethesda, NI D 20894.. Altschul, S. F

W@e007ap4893 J, Molec:. Biol.., 21 ?.403-410 (19B0)/PS100€062662
teachi ngs of which are incorporated herein. by
reference), These prograns optir:ar:ally ali.gr
sequences usirr default gap weights in order to
produce the highest |evel of sequence identity between
the given and 10 reference sequences. As an
illustration, by a polynucleotide having a nucl eotide

seQBRYaNGey RAaYIdigd al pli@ias tavailiBle Lo RkRranS 5%ch detenmine
preferably 90% even n ore preferably 95 .% 4

sehelg i moe betwde ahvid yqiende TClanplef @reh eergritie ebtd. te are not
sequence, it is intended that the nucl eotide sequence

lingfed tidethe gilke mropeiviackagel(Bokicde §.sctideMuilcal Addy Rdaguch,
ref erence sequence except that the given polo

2piorés @8 %‘%@q@eﬁ?@* wé;ﬁ ARl Héému f odf‘s ) dﬁ@l»c Eaghh

n_nore eferibla up

*-Ffﬁ@'%?%lﬂdHé?’“beff/“%%'c:wfl‘oemwa|*%B*t*11 s St flany Grdrgh e
S e A afagl 2;%’% oY V%Fﬁrﬂﬁngﬁﬂﬁw 04

. 857, (X, W
Albé@g&t% glin%! d%y T el‘llglra,e %10? ;!x 4-,(16 ?(fl ?‘}(}z qim tn&c?m?\ (% xﬁx Cf% m,y

iveto't re

m(%ﬁ:gunﬁ*ﬁ (}:lg[f,m lﬂ)p it 8 cncl)s'Th». e Q)I’ J1 & Eﬁpil My }IQO%&HEMQQ [EQ,I’L Qe fanlt

prefera eoti des in referénce
eaf GAYRN S rdcRYr &%ﬂl%' h@«th@Q kg%l oB MRS LIt iEd s bR NGk
nuccl eotide, or a nunther of nucleotides up to 15% 20
0 rolpiek atablcys. 10%n @MERINDE: pehafald Yovbeafuutibeidd egddnee
nucl eotides in the reference sequence may be inserted
baling & ltdhe ferehetpngeisgghabic @0 e sercnpitfatblo 18 Okegbdne,
ref erence sequence may occur at the 5 or 3 termna
idgposT tisoesrcot rtdhetikecerences nioliddial densigquiknopeee ofghe
anywhere b tr ,een those term nal positions.
gifent pfxspdeotidy ieiidege! it dby | referaic y seavpptrg crraRtl Bet ifgegivim
the reference seque:rce or in one or nore contiguous
pnb P%”.‘ﬁnds., SGRVENE oY H‘é‘“?‘e‘ﬂ)é? éﬁ@éicg@a UERe &, e migre preferably up

e r nal ogousl ti havi n iven
5 o o RS o Ry a@?% b ey “uv%a f\?\%%ts%@ﬂ%@s
06/.0626
W m&:‘l’ m 3 P{q nuc »{81% ?@g&; a nuanudc s&?uanu b vtmt %ﬂmslt ‘%4) m,tu abiy

0o Sequence

‘)Dl’ hgi o gneyk p&%h @39 1%& C']}q r%gm% Y&l h!: ﬁ.?crul l; aue pﬁ ﬂ]idnts g]{'] }g; uf)

gl vei'l AMno ac sequence 0 e pol ype

150 E@feiaﬁ@'itﬁuoe\&hﬁm{: SIRIBRCR, &QMB&@M@%Q @R Lol ARL 5 egma@mc
gi ven pol ypept do sequence may include tip to

maR 1+ HQAD) Ytk @y iliDano MY ENCIPREE oPd REBEARL&IbERS §Pas%.
amino acid alterations per each. 5 100 ami no aci ds of

20 préfhebly elerenGsre pittiadio 5t @dicdotsiegulenas. in tha rcfatihe kequence
words, to obtain a given

may be inserted nto the reference sequence. These nudattons of the reforence sequence may

ccour at the 3' or 3 jermunal positions of the reforence nucleotide sequence or anvwhere

between those ternunal positions, interspersed either ndividually among mocleotides i the

reference sequence or in one or more conliguous groups within the reference sequence.

23 Analogously. by a polvpeptide having a given amino acid sequence having af loast. for
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L

oy
R

0

ok
¥

pokpepti dee sequence having at |east pre e:rablv 90%
even nore preferably 95% sequence identity with a.

WO edoeoe48ee ami no aci d sequence:, :tip to 15% PCT/US2006/062662
preferably tip to 10% even nore preferably tip to
5N, of the amno acid residues in the re ereucee sequ
;nce ritay be deleted or substituted with another
am no acid. or a nunber of amno acids up to 15% 10
pielerably tip to 10 r<, e ven nore preferably tip to
of the total nunber of amno acid residues in the

exiRfl€ RENCRIBREIL OME Qv BB @roltAS RIS Bk i idch@y ef Rfenee
sequence. These alterations of the reference sequence

antiyacOGeptneatit it endudi tno the kivtihenicascbioxyuebee MR adly peptide is
posi tions of the reference am no acid sequence or
idahgmhvivehierc Behweeietd os@pt it therpdlen pgampidesmmence may include
i nterspersed either individually anmong residues in the
upripf & mm@hswqa afcecigra prefergbly pp dheapio ptd dicasve ivgusts
ps within the reference sequence. .Preferably
“8 é‘é‘f"ﬁ e “p%%] ¢ jbffgce %’i“{:ﬁ'dafr”éucﬁ%t ]P QR ?f%ﬁ pyplp ?’b? L’W‘
onservative am no aci g substitutions.
P“E g 10

Ao PSR e FoRSr R, 6&* "R dEo SR it
uence.identti o o
&s(a(flj:la.«f[ i(%&lilb &\n]¥ N tﬂg{ \,n(,-u qmd10 dud \L%hé)&.\, ué le §3 A, tqult,m Y ({]Jh{(ld{] S0

use

».\ﬂ) r{m%{ uﬁldﬂg 1) Iibeﬁ" o O 15"5;9 ﬁ&‘ %’?{ﬁg&%u(}s WS ERANERGE R ene Igla\ be

eterm ne sequence onD ogy, two or nore sequences are
deflch oPRibsETREd wahk LORRH anARdcigaRS: Sibafber MGRAMEER i b 1aue.
necessary However. in contrast to 'sequence |deat|ty
prEORSEHY B | WL AW H@e pRicehbE URSE IstXtthORG! Aot QUM iRMadd S
a match when determ ning sequence hotiiold? a,. In
redubrefn 0 FdSenct Seqgobit@iiay &c patacpapt ittheretfence sequence.  These
pol ynticl eoti de having 95 N% sequence honology with a
dipefer ehde seguenseuen85%gy preef ar dblapind MYy the vetpsxporainal
preferably 95% of the am no acid residues or _
PORI{IE et hil sCrige tAIne pod SAREER o8 dURINtsebatrsDd thase drmgw!
225 conprise it conservative substitution wth another
POSHIOA: dn{gé;rea:ezb.?li‘hﬁungé@ppﬂ@mng Fesiguds ifhie refegpee spapefgo o w the
2007/ 094893 PCT/USZOOQ/O6 2662 anlno)chqs or . .
O G PEB LT YE ‘?“%iﬂ“‘t*’é ‘*‘1‘%’%‘ A ERCIEE F%’i’B‘f‘X‘?‘S ‘t‘"F R R “‘i‘ﬁ) URPOE PR
which d&'(, Bl den bﬁ dif hﬂ \.OHSL!‘S Ve dmil”!() ﬁL & lSUﬂ !0!1‘; Hawever
nq f? ? al Hy yP o_of gu % ‘? aci §S|dues

mr?‘m%k gﬁﬁuﬁ%ﬂ%e ar%xﬂw mtc. &d'ﬂn‘?i Eﬁz@\ﬂ@iﬁcn %&8&:‘1%{1 %m u@\@@klﬁﬁ% he

Inserted into e reference sequence era

ho: *‘S@é’u&écoﬁwmo&@we@%mpﬁﬁﬁﬁ' RE% Mg n%\%ﬁ & ﬁeﬁﬁki‘ﬁ@ t&f
50, even nore pr'eferaably at Ieast 100, exen nore

relRE8E QLA ose@ibuck e a&tdu»g@&a e @Rfbc BUBHNJIDES oPhefR8R0I¥s &%
| east 500 nucl eoti des.

optimally aligned, and gaps are wtroduced 1 necessary.  However, 1n conifrast o “sequence

identity”, conservative aming acid sabstitutions are connted as 3 match when delermining

sequence homolegy. In other words, to obtain a pelypeptide or polyaucleotide having 93%

seguence homology with & relerence sequence, B5%, preferably 90%, even more preferably

93% of the amino acid residues or pucleotides in the refersnce sequense must match or

comprise a conservalive substitution with another amino acid or necleotide. or a nember of
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A "conser vativc substitution"” refers to the
substitution of an am no acid residue or nucleotide
WOREN/024803 her am no aci d residue or nuc: | eoti . BE/HN820061052662
simlar characteristics or properties including
sire:, hy>dropl::obicity, etc., such that the overal
functional ty does not <change si nifi aptly. 1 tf
"l sol ated" neans altered "by the hand of man" fromits
natural state, i.e., if it occurs in nature, it has
been Changed or renoved fromits original environnent,
an@o DRL B oOEoid8X@ 16 P bRIrAE R WY Gl@ldrd@e Dbl up to 5%
pol ypepti de naturally present in a lining organismis
of fietiohisaliat @d, resibd oithecgdne n@ aloyring lestrndiee erbstitutions, in
pol ypepti de separated fromthe coexisting materials
hokicicts spatar aly 5t iateaed igio'tic relolert edibonce. ageithidy the homolee
enpl oyed herein. 15 | ' hus, the imrunogeni c comnposition
seguencg SeEPThesy Bilygstal ek ef EF svopgnog welpEsiot ok [ ithaten more
conprises PCV2 OR& 2 protein, mhereln said PCV2 ORF2
W‘?ﬂ%bﬁﬁmﬁ7“hﬁ@né“ﬁ?“%ﬁ6§@m‘“H%%%P ﬁo%kbve
Pref er abl protein is

po. I'y p¥pY %{‘Hé éﬁ‘b‘?“”éu fhg“t‘ﬁé“‘ Sy HEHYe Ofo’f‘ QE‘@ Pty el o,
nur ug) Nblz?h 110[11(42 t}»iFl’llD m*lj'i:' bedm OF ?uclgmldf. 'T:'d mu %:1#9{{ d]}uac&{m]m fo

o1 &)Or(ﬁ‘sh?xﬁ%n? QUS hy L Ip{'uitl)gm zp 0 flxy PGA! éh;qq}\ € v CH 'ﬂazc Mnll%u AX not

I'ar t ani nogeni € po the pol y>peptides o
chddli@indabdy. 1 4) the inmunogenic portion of iii),
conpri sing at |east 10 contiguous aamai no acids
10 I ncHuged” badk BRrGIegH 60 6aR o fnaSER B MNkat Yate SEQIRNE
6. SEQID NGO 9. SEQIDNO, 1 tf or SEQID NGO 1. 1
in hoaOi 280 %40 24883 RGTHLISZ 006/ DORXG6E! e jrodncht of yarptFbde
that is encoded by- a DNA cot prising the sequence of
xBEE. [DpdY@nci@tidy oSE@ dePidiQatuthlly \pidpenany al ladly. dxdhistii idesot
that is encoded b a poivnucle i de that is at | east
“iglated{ Do 4he poRDIcbgOlRStde of el isobdpnictettd demobe wpexisipg )
any imamogerti . portion. of the |xalypelat a es
nanebabs n@ym} fipeis Tisolated”, as the teom is employed hefem.

L

i3 Thus, the mmanogenic composition as vsed herein also refers 1o a composition that
comprises PCV2 ORFEI protein, wherein said PCVZ ORF2 protein is anyone of those,
desceribed above. Preforably. said PCV2 ORF2 protein i
1} a polvpeptide comprising the sequence of SEQ 1D NQ: 5, SEQ 1D NO: 6,
SEQIDNO 9 SEQID NG e SEQIDNO: 11
30 i1} any polypeptide that 1s at feast 80% homologous to the polypeptide of 1),
it} any wamunegenic portion of the polypeptides of 1) andfor i1
i) the mmunogenic portion of 1i), comprising at feast 10 contiguous amine

aoids inchuded in the sequences of SEQ 1D NO: § SEQ 1D NO: 6, SEQ D

NO: 9. SEQ ID NO: 16 or SEQ IDNO: 11,
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| xrh" nucl eotide of v) and/or vi) iii) the imunogenic

Portion of vi ), wherein polyraa.rcicotide coding for
W@ 2000/094893 r rt aur aop epi ¢ Portion conb:rises atPCEHSI008052662

cor:toguous nucleotides in ;luded in the sequences of
SEQIDNO 3, or SEQIDNO 4, |I tl Preferably ally
of those islunrr:rrogernic Portions have the

i mmunogeni ¢ characteristics of PCV2 ORF2 protein that
is encoded by the sequence or SEQID NO 3 or SEQ ID
NO 4. According to a further aaspe'ct, PCV2 ORF2
provei N isSpophencid @ ik Bachda b IMNOLRGHGA! 1hE QRPaS! bl WD
at an antigen inclusion |evel effective for inducing
t he desi riedNO: msusiEe} lesponse, tratraeh, reducing the

i ncidence of, |lessening the severity of. or preventatr
onevibr nowe poitBpedei thit catresied s amebtricteiinly that anat PEW2SHY

cinfection. .Preferably, the PCV2 ORF2 protein

_i ncl usi diymplegaub itk pelicieatide 06y pi g antlgen / taal of
the final immunogenic conpositjon t.aa
preF@rabPV‘fP@WW&%ﬁﬁt3@“?’t6 dbod@‘ﬁﬁw&ﬁlgf?%ﬁq l“st‘i“il
nore prefe %% & ma out 0.3 to about 200 plg/tart
even norémbP ‘@@ BT ¥ 4 8ﬁfabout 1.35 to about 100

pi g/.nd, S, ] 18 y t
50 bun / e unn%lmft Cil né)u:%en u) ﬁ\lotlrmn p(fi\nu?lwlxda Badn} 185 it‘ép

to about :i??)gzu ,mé éﬁ%l@(}ln ’(:Dm&gcxsitt ]Cli t *JTQ)WN:Q;KS%Q-;@%R ax?cﬁl,&i&{n

about 0.6 to even nore preferab
F oM abOUS i frclsr SHOUING DhiETGUEN DT & |
preferably fromabout 1,C) to about 6 ttg/tai, stil
i Mor BefeRbSher dhade Tl@Rh @B WhridnsRatcn@ROhop3nid ciRbRieristics
rrrrl, even nore preferable, fromabout 1.4 to about
ol 2C82 pRY! @b theew enodtd beihp safacalSyOin sm abalt) D18 #o
about 2.0 t4~ sell. and nost pref:erably> about i .6
| r zAdconing 1Y ARy 2§07/ IBOLZIT 2RETW USDO0 BLOB 286 Rmunciogical
According to a further aspect. the ORF2 antigen
copmpRsitgs figh aptaereinclisgpudpyel cfpgsive B dysgik tRAWICORPRBpICEHRN
as descri bed above. per (lose of the final antigenic
REHRPEYERS G tiferey. ofd icpns ‘*Wﬁ\é“]@r‘éf @tr %T“V“lﬂr%%k‘?&ﬂ

to about 4 s, dose, stil ,
chfnr%ts:ﬁns S ]E]% fram%‘([eq ng«ﬁam lz%jaml? thcdlcg 0 éﬁoi%fnéimmn

eve [1‘. a? I;mst Hy’ L Tnum.n nolb(ff 410 &fmm :mnbuuo%mb »ﬂm?{)‘a]p glb X 2 13 grore

arrore

pre,%lgj g&*ﬁ Qboulsig b ‘0 abPR & Li}/ 0f ‘é‘;ﬁﬁ?& plfe,kPM\ %Q)R Emul 0.3 to aboat

200 yg/ml, even more preferably from about (.33 {o abowt 100 pe/ml still more preferably

L

oy
R

from about 4.4 10 abowt 50 pg/ml still more preforsbly from about $.45 to about 30 pg/nl,
30 still more proferably from about €.6 to about 13 pg /ml even more proferably from about
€.75 o about 8 pgiml oven more preferably from ahowt 1O o sbout 6 pg/ml, still more
praferably from about 1.3 1o about 3.0 pg/ml, even more preferably from about L4 1o about
2.5 pgiml even more preferably from abowt 1.3 o abowt 2.0 pgfml and most preferably

about 1.6 pp/ml
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L

oy
R

0

045 to about 3tf 1r4:/dose:, still nore pry fer ab 'y
F-tote about 0.6 to about 15 pg/dose, even nore
wee@ievesp y from about 0.75 to about 8 rgi dosePCEWE2086/062662
nore preferably fromabout 1.0 to about 6 paf;'cosc
still nore preferablyy, ffromabout 1.3 to about 3.0
ufg, dose, even nore preferably fromabout 1.4 to
about 2.5 Irt/dose, Lien nore preferably from about
1.5 to about 1 tl 2.0 Iag/dose., and nost preferably
about 1.6 tt.g/dose. The .1'"CQ"'2 ORJ-2 poll; peptide
us eflccoRling N « IHAR-2RAGE MCORIPMROZ tih@Rich Movelag csxoman@@u
Wth the present invention can be derived iii any
PCRasORBEN prond] wd idesgrities albadtel gin dasedofptie | fual attigatic cafipeBEB 2
O RF2. standard protein c titlaesis. and reconbi nant
(npeeshiotlok egjerabBrigfestorld! 2 webhody fosobtlbbme pgla@RVRm
ORF2 polpeptlde are provided in L "S. Patent
b BRjtedriaHO Sd%%whﬁmmww“¢ﬁw99@“?§$‘“fh@&W@aﬁﬁn%@§%

and content of Which are hereq¥ I ncor por at ed bé
st gporgpgeraddy frap abyn Yide &t ‘é‘f i mpE by I‘ﬁ‘%’é‘t ?3“ W?“’Ph

. @ reconmpl nant VI vector containing ' PC:V2 DNA
{. %Olaiaﬁ sig &ﬂg‘% f‘ﬁ@\/’”ﬂ‘"'@ﬁ ""f SR \p & '8 pnl)?ua é iuM mc c\ e

B relg o bm 775 0 m p (m, even mmc, mbh ;an w Il To
SRBLESEBYLIF - LFRIRLIRIL ALOHS. 2001 hEy SR FAR0C

S recover e

abH RC ;unﬁ»txce sﬁ!y nrok‘l ﬁjéig)[ab@ QIO qxo LI ?Utd Ylﬁstueg ] %4 dgﬁqyuuﬂ 0TS

convent i onal erably using blnary et a

e8GR S Fobe, W %dﬁh? § Sl Jg@ By bRt dedr@htinZ 8antlatlo 1S @Ruck:he
i nactivation process. The Inﬂunogenlc COﬁpOSItlon as

2 UGeHsd @l eIy @baNS: do@ek. conmposi tion t hat
conprises i) any of the PCV2 OR F2 protein described
abovVie, P(prebeirailyeiide cet@ent iabionsic Wag@tiobadscabawe:
and ti) at least a portion of the viral vector

witpr pesi g g @b daPEVIRZIHERERwY firsoteivedipr ieflera bidpmuripfatian
reconbi nant hacul ot irus. Moreover, the innnunogettic

of 3o R 1. ghndsed mrogeg gt as. j apd geppmpifiang Weﬁp@\j@n‘ terred

proteins descri bed above, preferably in
1"‘@@9‘*#%9’&‘898“: BETEUSPToBhosYEE 2 1&‘6%@% Hat |p6‘h‘§ Application

. ae ] ast ortion of the vi
%evgc%r YE éﬁs‘fwﬂﬁi\w 2 @Fz%z"?‘mhof’&.hrfcb‘ v‘&mﬂéﬂ
n,tuﬁnu,c lﬁirtri‘[)\nbﬁs{]%ﬂ)lu »LS‘E gré %%w%nlc'i i\'lﬂf.hl rcmm*)mgnct) b LR \a(::»:mr mmmmng,

PCQ%”B@% td\g{‘l nul"%%]g‘.m&r %tQuat}élQi ?ﬁf;ﬁ.‘[ﬂ%ﬁc&? t@ﬁ:;%&ﬁd}\z the

conposi tion conprises 11

m&ﬂ:%m{? rs%he ' *ﬁ@ tﬁce &%PJQQQ q’( QBOMQF 2 p@{ &Blﬁ*}e ra I'h:clﬁye: ddfrom the
concentrations

supernate by flration and nactivated by any conventional method, preferably using binary
ethvienmuns, which is then neutralized to stop the mactivation process.

The mmunogenic composition as used herein also refors o 8 comaposition that
comprises 1 apy of the POCV2 ORF2 protein deseribed above, preferably i concentrations
described above, and ) al feast a portion of the viral vector expressing said PCV2 ORF2
protein, preferably of a recombinant bacudovirus,  Moreover, the Ihunogaic composition

can comprise i} any of the PCVI ORFI wotcins described above, preferably i
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20

descri bed above-.l1) at least a portion or the viral
vector expressing said PCV2 (YRF2 protein, preferably

W@roo/09488x onbi nant baa. culovirus. and iii) a PeCT/USIN0€662662
the cell culture; wherein about 90% (;:~ e?l t lay c
otallxallcllts have a saza; smaller t :taal | pm The

I mrunogeni ¢ conposition as used heroin also refers to
a conposition that 10 conprises i) any or the PCV2
ORF2 proteins described above, preferably in described
above, ii) at least a portion of the viral vector
coRXRFEGRIARGbS abdle BEMeCRMIr Pk GRhAG:] vebtbd hprdssP@ Edid BIw 0f
the cell culture, iv) and inactivating agent to
OR fgedi iy, pferitheofaecobihng bicuslindl and U a tpotiopoiahetcdbhiyere
EEl , wherein about 90% of the conmponents 1.) to iii)
suppave®. a. size smaller than | ptm Preferably, ER is
present in concentrations effective to inactivate the
1. Tatiwbhesyiic cogposEpf gt piod @ctgndantafat iconsomposition that
descri bed above. The inmu uunnbgeni c conposition as
yougréﬁq l} Rar ditke {éi\’s})‘l}lﬁl&e{ Betgng Qy&é_&b@b@ﬁ@s Pefeghly fipgaucentrations
nprises. i) of the PCV2 ORF2 proteins described
d“%?BB\?éb“‘pr‘éﬁ f*?ib’i l;f)“i*‘ﬁ okt hb‘é%f‘i*‘ét *F%’Hé“‘“-d@g 8? Vbed apBvEt
pnsﬂdizh& rtﬂd\}?‘.o im S‘F’(\) ‘é‘ tﬁ dnd u‘} a)porémlbb ri{)tl cé.ﬁ u&rrm:? ﬁg&?ﬁﬁﬂr(}g
Q(}pu Oi Bm Ug) 5(1;1%;1\/“2}1;!‘\6&%' SHQ g%ﬁ el 1:¥ul ]n;gl} gfg:p:':;lb:: 3 IBE]aCt I VZLS f/;]e

an ﬁ%“&ﬁx%&g%ﬁ& '&Mh&&%@‘é\ tu&;d SERR LiQ}e:clfLQb %Cli Y f’i‘;‘iskn% that

nmedi ated b activating agent. . | erei’n about

m&ﬁ %08 absN& 1cORPONGISprQfind Rsdrib@ ‘)bﬂna}:{@ﬂﬁxhﬁ I EonSXBL o8
an 1. " um J3ref"erahl 3, if the inctiv,nbrag agent:

debcsibBETove SBlaOlc GOUSRAS o GOVl CRIPLIpReM G 'Pt‘ W ORF2 protein,
thlosuilate all equivalent anounts to P:1. 19 WO

i1 20 iob 9489 3:NRET S QA6HA6 2662 spcliR@ inpolk 3P &P o alabikagt viral
i ncorporated into a conposition that can be

vegtoingretessitle BEH wheorciambaun Pitalo! wseepbénp] i@ ot i9) REV2 size smaller
infection, In preferred forns, the conposiion may al so

hinné| e Preleidily.i BRlals prewpoiermigsakniown cfigtitchis eagfvat Kid |
inthe art isce also .Rcr rington's Pharmaceutica

bagiqvape E§fecty g gggyutpagy o !(H»df Btk Pub] - Easton).
Addltlonally the corrtpo q na. aY i ncl ude oq
or nr ‘é‘“‘%)’é‘fré?‘r ﬁ&?‘%‘”‘é\‘&‘& ébt“%i I‘é"%‘i‘a'r‘ By B ToaR cpraRegipp that

mmﬂvsa,d P\ amacff lle (Si{([y pe}cé:}c%g %:?gglb%%ﬁbﬁégdpz u.l%Elrb 4 %Oﬁlb%]mum“
dc%n xgédj *Mm%r} )%f lc%F aa;% icm %l t@l% n%g &l om &@:quﬁ%g %l $C \ 2 {)Rlﬂ% protein,

bacteri a
it 9:?;3&1&90 of }h_% Q&.lpﬂxht{?:c qg}e'&tl tn%qgvoz{g 1(9&1%“@*!1@!)(\!: E‘gmﬁglggl Tral
and the [1Ike, a preferred enbodi nent

vegtor preferably BEL and vy ap ncutralization agent (o stop the inactivation mediated by the
mactivating agent, wherewn about 90%, of the components 1) to iliy have a size smaller than
am.  Preferably, i the activating agent 18 BEIL said compostion comprises sodinm

Huosulfate in cquivalont amounts to BEL

19



L

oy
R

0

ok
¥

i mmunogeni ¢ conposition conprises PCV2. OR F2 protein
as provided herewith, preferably 1 tl in

W@ oweemspht i ons descri bed above, which is m xePCT$1006062662

adj uvant. preferably Carbol osl and physi ol ogi cal

saline. Those of skill in the art will understand that

the conposition used herein maa incorporate known

i njectabl e, physiologically acceptable sterile

solutions. For preparint a ready-t:o-u.se solution

for parearteral infection O infusion, aqueous

| SOotakhEy®ehddtit PASporAHCHtcaS:ohdos@iod that S@lte R@nAIstered to an

correspondi ng plasna protein solutions, are readily
an@vbhbapibg: w POvVaddictiéaong pteRecd fontruho gemogiamnty MRC ok lng:

conr posnons of the prevent invention can include
addiirbrgle mbmponciits dhomi ¢o agent d, - abi P zer gsee ofscadpurpgint's .

Di luents can include water, saline, dextrose,
Phammepitial Sgkspeser 619 Oandfth ke | ixd, Pubbobishie Agdntgihc dir

i ncl ude sodiu:ni chloridet dextrose, imannitoal o
Cﬂé‘é?‘ﬁ'ioi‘ (o] “&'H’&‘ F‘é‘c‘t"d%‘@c ‘ﬁi‘ﬁi’ﬁ’g ao‘t”P‘F‘él" F“é“"”‘St Abii Zeri. "o

ncl ude a kal i t
xuéfnﬁ)yxl %ﬁ%ﬁ gﬁ‘l g,ﬁti lé[ lm: ‘éf@éldi“ an ?‘L R(ﬁ \é,ﬁﬁénxa\%{,\wé r; s.dﬂ cmlmgs
ddhn <a 5, stglaﬁm éh(g:un\ (?fjlmts pus(rl]“! dilg (ha ok tmu{]m(,m ial an% an%mﬁn 3 %ﬂt&:

xsoﬁxczgm(‘ &acﬁif‘t} da:nq g&u*ho:&gﬁ: a[dnlﬁ Tike Cam p é)kg\gred o Gdnﬁw “the

|ca nmaceuti ca |nn|ng aan.
imfklogeME Blposidid quQb;Jaauem BHR: 31&@&1 hs @i @ RAKEE. preferably
enmul'sion. c~aler' iir o I-|rt ~~aat er emul sion. The

in @dkiGh@Ms AaBiRe RS athidins pavel el ladkhdi@ind, bR diogetl d
paraffin oil (European Plnrrrtacopea t4ype);
ant! plapplepediehiiéd.| such as squal ane or squale e 20 WO
2007/ 094893 PCT/ US2006/ 062662 oil resulting from
t heBlsgof riilemi gaati ol oficalkiethasipe icompariti oul dercaf may
i sobut ene or decerre; esters of acids or of alcohols
meseiatcaap TR igretably by vrdesicaliy kvyfr )ta@m{f»p“lc %ﬁ*ﬁﬁ@“ paetirgatnrd y
plant oils, ethyl ol eate. yl ene yCco
f“@?*(%ﬁﬁﬁ?@&ﬁ@P“e@ﬁﬁd%é%““@PV&%ﬁyﬁm%$ﬁ“?@&bﬁ§¥mFi@“h“‘

ratc ene di ol ea _
o4t b “é%?{ma%@agwaw ¥*BB%|3§»' mﬁ 6‘&‘P‘E"i?cdl‘ i, e
tearic acid este

i SO p i.n
nnmux u\w m VICORIG, COMDES lIilml‘- m l}t. ;}f{.aun% !l‘i\ Lmi{)h bﬁ!l mcfud; me&l\ls
n% |on W dée enul s on.

mT(hﬁ gﬁd bh‘:‘r‘u@ro‘} acfal %‘«g T %B\LeXm JR?W}(,RJH QmﬁF rs§1§ e 8&%9

ICU ar esters of or

cﬂﬂm u\’é@f PR RS jiked Olsci@hi€ QE&]D'; canchde Q&lwm Qf; mﬁ}@ chlch
gl ycerol, of propylene gl ycol and ol el c,

mdnSiR3 OBRIL d laboel HRAL SlhGrs Oftaliy26 ﬁxQXix@u SbQBH bt BGI: Shits of
whi ch are optionally 61--ioxyhoacd. arid
ethvlendianuntetracstic acid. amony others,
“Adjovanis” sy uwsed herein, can include aluminwn hydroxide and sluminem
phosphate, saponing ¢.g., Quil A, Q8-21 (Cambridge Biotech Inc., Cambnidge MA), GPI-
€106 (Galenica Pharmaceutscals, Inc.. Brymmgham, ALY waler-ig-oil emudsion, oil-bewater

emulzion. watsr-in-oil-in-water emulsion. The emalsion can be based in particular oo light

tiguid paratiin oil (European Pharmacopea type); isoprenotd oil such as squalane or squalenc
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| I~ o pros Icare-lrc~l c?si Ltlr~ lerle ccspoh net
bl ocks, ill particular the Phaaornyc products, 1tl
wespeodesbiy. 1,121. See Hunter et al., The TheRPCTUS2V06/062662
Practical Application of Adjuants
(Ed, Stewaart-"fral.l, D..ES.). _iolrr Wley and Sons,
NY. pp-51-94 (1995) and Todd ot al, Vaccine
15: 364-570 (1997), For exanple, it is possible to use
the SPT emnul si on descri bed on page .147 of "Vaccine
Desi gn, The Subunit and Adi uvant Approach" edited b
oil rMlkinPowR [dlcolaRtheMatichSr DEWXR M pRic@RUM isdBhe& Sy dd9@Ddsers
and the enul si on MF59 descri bed on page 183) of this
of QEiieor B e@bloisAcchuintol er linedrnditv B posy, aforcaganacihsid¢plaantis. icgivh
conpound chosen fromthe polyners of acrylic or
olgaivepthmdene shybol ide(caey lale/eapdhich. heds coplploH yaweitage @frate nal pedpe lene
anhwdri de and al kenyl derivative. Advantageous
ehad ket ctorPdundsd Bteadher potigiyriepativfer amkym widgypsters.
X tuethacr jic_acid which are 20 cross-|inke
= Thg é‘H é%:‘f*s%ﬂ 1‘ ‘W““Wi‘ qHn b“d)‘f‘ epulsifie Hyforms thr apglsigy- g‘&g“&i"‘é‘” 6 ‘*ﬁfol
npounds are erm

p:%t‘d‘gﬁjﬂl r%s%ll;m (slgﬂglmng,urm O]baémv{cy \’“8(\ inb sor mn J Sh kly ;m_nl_‘g@ (()z, 8.
d!’tE%{Ol‘nd{mliﬂiﬁ mtlge gB P El%t hﬁﬁﬁ\ gly g.gnla r(])f '?b()gglbnt, vihwi aﬂd |0f QISi’c

escri
iscl m:}’(m‘ar{ §|0||1%r 9)5 %\ (lri»xq ktgiqh: i ';JJ(F hu 1P QJ‘ty UMQR %y Llﬂt@ﬂmd aisd
conpound havi ng” at '[ east hydr oxyl groups

1)09 Bﬁfpﬁ‘o&n i@tﬁtb}éh BQUMIB&%M]%: iockst he, h:‘{s%f AP 81 ﬁkt: -SHIB psgﬁuu@t
'east One a droxtils being replaced by 22

0 copbBig@t urat e’& alubhat di.C Thd astosadng Maudang. )@Lmkoe asgtadidada
abon atons, The preferred radicals are those 21 WO
(F2BOF 40948 IBE. PCT/IHSR0BE /266 3662 Ny C pmtl aiinii g god Fadi & 4.0
4 carbon atonms. e.g. vinvls, ally-Is and other
Vaetimvisez#-p 8Bl 9971 unsat ur at ed groups. The unsaturat ed
radi cal s maay. thenselves contain other substituents,
suchrrazamphyil is povide by bgube $P'E evgisian descorited eonnizage 147 of
ltcarbolxol (BF Goodrich. Chio, USA) are artlcularlg
‘é?jﬁ‘f?d&‘ls‘i&’ét b‘“‘" Syt %ﬁ"e‘*‘%‘?‘é&‘s*iﬂﬂ?ﬂﬁ‘(’b&dﬁﬁ“t B gh pﬁr‘f}“y“qd
e ucroge or t.hri g .
SR R RS AN S SN TR
9711?. Most preferred is the use of Carbopol, in

h”(f)l%lrtlcular t he use of Carbopol 9711, preferably in

ELIHDQ 1 s&;rQTmﬁP H‘tm 919\ at}f'{gx 8}1}1 )ng)q ltl{msg} aﬁl@ B&\ n(;-g‘g(% acry hp

en nore pre erred 1 n an anount

or LRI 244 5.,mﬁ r{Qc Q&Joh s OSenARd aﬂﬂ%hda%xﬁif &S ebd a@'ﬂ
anmount of about :rng per dose.

Advantageous adjuvant uﬂll‘l}‘}()ullds are the polymers of acryvlic or methacrylic acid which are
30 cross-finked, especially with polyalkeny! ethers of sagars or polyaleohols. These compounds
are known by the term sarbomer (Phamewropa Vol 8, No. 2, Jone 19963, Persons gkilled 1n
the art can also refer to U, S Patent No. 2,909,462 which desceribes such acrvlic polymers
cross-Binked with 3 pobvhydroxyviated compound having at least 3 hvdroxyl groups,
preferably not more than & the hydrogen stoms of at least three hydroxyis being replaced by

23 unsaturated aliphatic radicals having at least 2 carbon atorns. The preferred radicals are those
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Furt her suitable adjuvants include, but are not
limted to, the RI Bl adjuvant system 10 (Ribi luc,),
w@k@ck4se3 pol yner (CvtRx. Atlanta GA), SAF-: MIPCIZHBE20061062662
Eugeryxiile CA,), nonophosphoryl lipid A Avridine
lipid-am ne ad.ju:vaut, heat-.labile enteroto. i:n
fromE. soli (reconbinant or otherw se), cholera
toxin, T.Ms 1314, or atruran'ivl dipeptide anong
arlaat y others. Preferably, the ad.ju:vaut is added
in an anount of about 100 pg to about .10 ng per 15
cofl@is@y M end 4Nb& didfsef o abhy ailih@dadieud@nduichis acdegded n
an amount of about 100 rig to about .10 ng per dose.
grdoye NThe novergpr efdenalbly thedure cadnijabhwam dubstiaddae duchns ety
anmount of about 500 pg to about 5 ng, per dose. Even
Thaprahugpy efepalsl iy ntrieCatiprol aB CGrglonglddéh. iLibAare mrrovinty
of about 750 gg to about 2.5 ng per dose. Mbst
Apprpy:@fme TR ¥ crspré nl\a@}\ g};@,@m{ih I*’B“%Fd gre\@l}q \Ha laqqnla,nrlh:@q'] ntkmonv
ot about 1 r 4 itional
theah SS9 ﬁm@&ﬁuﬁo %trtw e‘*”ﬂ’né *%rfm%.‘f@&%r éfoiuv %‘a{‘r‘fé‘u‘%‘bﬁ e of
catticarl acc e

“prr et s ! Qo3 f‘*” 3“@5*P¢S'éf*'*m*r el RS AG o

dh()l{tq M per dsow u IJI mo{u S}?[\g_éd!\,ﬁ o dgﬂﬂmb GP Abm’.u Qat lo Agm\’t 2.5 myg per

apii 'z g LefVat ('Y es

oar}ﬁ,m@\%@fc 1:)%9:101@1 el)mtlmi B hmagents i sot oni ¢

aageuts orp I on ay~i n a cans, and tbe Iike.

- | pgthed ﬁblcrﬁﬁxb*inw el Eout QRESHAile@ R, BLOMBORE vant system
hercwith, contains PCB"2 ORF2 protein recovered from

(RIbN @132 BicS lcb-ponad OO AuMkdt GA), CYHAUT @Hugeldasy it argi n
said cells 4N, -ere infected with a reconbi nant viral
m2BphAPhANDH00 48 93inPEHA-WERO DG 06 266 Aabilv ecdra@bxie B0k 8 ilNg
PCV2 O .F2 DNA and expressing PCv2 OL E2 protein, and
(repdrershinorgdicdvige| dholem e, MBS 198S of peabeldlipvptie @abpraty 2
to about 8 a N.-1 BEI. preferaably with about 5 nmM BET

odiegs. i nactivat : the Viral vector, and an equivalent
concentration of a neutral zaa. t| on a
prePé%@HFf“s%ﬂPaﬁw1%@%&%ﬁ?é?@m§§r@?$dﬁ F%mémWPﬁﬁWLP“
concentration of referaply

g1 4B el e’ aﬁﬁ%ﬂ% Fé*g@flf“ rwewt‘ Frbiougf Pefd Eﬂ

1'!1“ ?Ll ?\'ﬁa\. E%Q}g}{()é ngﬂlh V. QG d%hi\ i lS 3!. ch. kl)i',lefl }Can OHIP Sbmu }0)) lgé)

priote

ab}np %&%8@&1 j‘ qix LORRe g:@&%ﬁlk qﬁ_ ddm‘fflg}q}{» dddu u) .m%l:n by ﬁ%&m& )

the vir vector expressing ‘Sai g ﬁ
_u.g% QI8 % md bdr Nos®  Most preferably. the adjuvant is added in an amount of sbout }
myg por dose,

Addittionally, the compossiion can include one or more phasmacsatical-acoeptable
carriers.  As used herein, "a pharmaceutical-acoeptable carvier” includes any and all solvents,
dispersion media, coatings, stabilizing agents, dileents, preservatives, antibacterial and
antifungal agents, isotomic agents, adsorption delaving agents, and the like, Most preferably,
the compositionn provided herewith, containg PCV2 ORF2 protems recovered from the

supernate of i1 vitro cultured ceolls, wherein said cells were infected with a recombinant viral

22



10

portion of the cell culture..i) all it activacing
agent to inactivate the reconbinant viral vector 10

weeadogosdshyy BE!, and v) an neutralizati on agentPCDUS100§062662

the inactivation nediated by tine inactivating n
en-at. preicrahly sodiumthiosu.lthte in equival ent
anounts to T Et "Ind vi) .1 suitable adjuvant.
preferaabl Caarbollcl 971. in wt-sum described
above-. Therein about 90%, of the conponents :i) to
iii) .haven size sanaa.ller than 1. gin. According to
ve@of JafikiRE PASPORF? DAl S ¢lpffeROEert GRICQIRAS Iashd Oferain said
lurilie.r conprises a |lal armaceutical acceptable
ceB aullufe:was pragfiendbbopt atobbouph eSpREL gefsably withabout 5 mM BEL 1o
physi ol ogi cal |y acceptabl e concentrations. Preferably,
ingelitahie thp . \Eabfcogai gid dmmamogenicoc@onposiftd ontilisaad) wstted
to a physio ical pli meaning between about 6-5 and
preforgply \Gﬁh@ ﬁhmrgfﬁfe gelniie € oripeisiordcartians olded hierdp SapNo
refry conposition that conprises per one 1131 i)
w%ﬁ%@b@?#ﬂf @\bag of PCV2 O RF2 prot ein descrlbed
i on .of baeu

ex p?‘*ésg'*%@ St pbyss wp Bt o S b
‘m% o? l]qu(J\ 2 t uﬁgmtbms \f)m ?mc r%agug\ah f” wgu%x_mmm d“gcrggwp

hi ocai lFa

ab l%o}ili al ll(gasl fogacq‘ka%R%t a%? 110 é@q &QQ%‘@Q@%{ v\ﬁ:'IJtuﬁ —i-i'i}ai a

ol ogi'call'y accep BrcentTat i on;

pﬁﬁ)taﬁ) %t the Q?’l/ocgltur h? a19ﬁ§g39ﬁ§95f§ml 1%» 1:)'&\9& kt& lh): :Ja@‘}ﬁﬁﬂaﬂt @mgx% cior
smaller than 1 gnn and the p.1-1 of said i nmunogenic

pr@ORROSEL 108 vl 80 6ldkkali®0ad @ zaha,ytamﬁm&mslgn TncBincd 3y WR
2007/ 094893 PCT/ US2006/ 062662 The ita munogenic

RIRAS hdchOPSieRan haiah lilend RCIUEB:ORRNE: TONE QERera
iaaaaaitatlolllocIYaIaitor} agents such as, e.g.
suitabteartivea tcfundly a&mhsNﬂEm@n@umomﬁ@thMmﬁwhmkmmﬂﬁmﬂMhe
i NN nunoge: tI|c c(Ytla.positions can al so include
of Gertrapvpoia) amd hteorstzh mpdtiar tban IMighi A@otdive to alpmhundsgeca tids
concentrations of adjuvants and additives useful in
IO EEPPSiGP et pragest PhirpveripbrcwBhie sehdicfypbhe
deteriaai :ned by the skilled artisan. the present
P*‘P‘W%hﬁ'iﬁo’ﬁ '@b‘iﬁ@l‘%ﬂh“ﬁ “af““e&P‘*‘"éfoFPp‘%Ff‘i%%si’ ifﬁbbr i“’s pthgf said
roi n about u, van
e RS NN ok LR g R B e
i05|t|on Thus, the i mmunogeni c conposition as Used he
eirs also refers to a conpaaosition that col npnses

fr OMCaQQ)%EGfJ’ %ﬁ&)t)&)@ a@la% thc@QquJTlemeo an 11‘1;93'519%:! e
and nore pre cra | ess t out It) aal hni o
coRPlk DO bGS 1) at teast 1.6 ug of POV ORF? protein described above, #) at feast a
portion of bacolovirus expressing said PCV2 ORF2 profein iil} a portion of the cell culture,
iv) about 2 to 8 mM BEIL v} sodihum thiosolfate 1 equivalent amouvnts to BEL and vi) about |
mg Carbopol 971, and vil} phosphate salt m a physinlogically acceptable conventration;

wherein about 9% of the components 1) to 00 have a size smalier than 1 um and the pH of

said immunogenic composiiion is adjusted to about 6.5 t0 7.3
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t tf The i mmunogeni ¢ conposition as used herein al so
ref~rs to a conposition that colnprises i) any of the
wee2/00BPP prot ei ns descri bed above, preferabl BCT/HS2006/062662

L

concentrations described above, Ii) at least a
portion of the viral vector expressing said PCV2
CART:' protei.at, 1iii) is portion of the cel
culture, iv) an inactivating agent to inactivate the
reconbinant: viral vector preferably B 1, and v) an
neut aal i zati ota agent to stop the inactivation
mediiat edubypgbiie bhpbdiRed | dAt RGeragenide Plefeer abley other
sodiumtltaosuithte in equival ent amounts to BEL vi) a
imgmindnabhl@ory agdjsdaat t.g. pregbdiabhydCakbopeier Sfdkiicn The
amounts descri bed above; vii) a pharm aceut:ica
mggeeptalbbepcsbmns ent raei o Gatmatii ped [MigthieRic.  While the
preferably of a phosphate salt. and viii) an anti-
aneiuET Bidi constiaEas Oée‘innv@\ afledlitiv st i i the shrgue 0BBE pEseoF
t he conponents i) % have aa. size smaller than.
““ﬂ“(ﬁé?‘hf Cf*dﬁt) b‘f ‘?“q’fa@“b‘@ é’l‘F UF‘HF’?‘%’? hie] %Fs‘f“éumﬂ‘““'t HaEpipes
nogeni Qn conpri si

*’Olﬁp%ﬁ‘gi“hwf“}’]‘g“& "é H{)t I ? ITACK: é)vi ?(}U(g ug @ mgld\ AR ;méR Ie %.mbh
dh()l%t'z‘%} LS‘EI{ nﬁ ’dﬁbu Gf p n, \m,g ma, mm f.mln (a1t bflf{us Lhu ummdzoéuuc quﬁasmon as

uc,&l' il Q'HC@JO ltzé/) UF&R Q% m%.%:?ﬁxhzachf%gnsng&%tgmﬁ lnE‘Tu 260k B Sgm 1

was a |scovere € | nurnogeni c

of GAFRA&I «m M mQQWlE,é\?rﬂaﬂ Goch@ R OFRLRARL haacul ovirus
expressed 1r& ‘ORF2 protein as described above, 2

ar eTlﬁ:fo@rﬁdn&ggﬂ|n,¥nf1§5(i§,ﬁ.16n gf heaticwd ibart lo i RIS NG
conposition conprising the whole 24 WO 2007/094893
colETbUPI0087/IRORBE2OR IPGYRciEs dokdti®ed ddoaN pricleraBl v aat@dations
form or isolated viral .1'Cv2 ORF2 antigen. n
degabddisbaredh at lbdst 4 @asn lobda visdi pgior sipregling'saifl BURAPREhaticia,
t he, reconbi nant bacul ovirus expressed PCV2 O -2
iy prigiond ths celbfulteet i, indepvaet d“'vm W peityasohe enemtatanions!
whi ch neans in concea:ntrati. S tap to #t 25
\{.kt@rg:,rca@§éﬂ BHihang ¥) gp x@;@p@éz{n@@wcpﬂt@ ﬁnq e W;@ﬁ pgdiated by the
potential of the PCV2 ORF2 protein is increased bz
B):@%‘rﬁﬁwm iE‘fEﬂxﬂ’p’FQéglml thupsyliyyp gz(ﬁqwé:gcnf graoughs pogpils vif fyputable

duct ORF2 t
wREboRY Jr“r%ﬂ}’ R i isgEe e%mpﬂ&'g& B e abodeic
ac%ngtz@h ?mzccmrPu(m r?gg(%i egul l‘f;a,{ Ip%r%?}l CG(.!i 7 é)hmp o Sj\lg 'm%hm} quanii-
ml%%?c 8&.‘1 1 Lé&RQe ab %1\0 \\thu oin d\‘DMI %B‘Jniﬁl ltirfsgo})(é;l;e)k'lggrlb ﬂg A?{LC? %):,r«,

etat t tea et nc
sotid- @) 1 (@ PC\T-2 One

1t has been surprisingly found, that the inwnunsogenic composition comprising the
PCVZ ORFE2 protein was highly stable over a period of 24 months. It has also been found the
immunogenic compositions are very effective in reducing the clinical symploms associated
with POV2 infections. Tt was alse discovered. that the inwunogemic compositions
comprising the recommbinant baculoviros expressed POV2 ORF2 protein as descrtbed above,

sre swrprisingly more effective than an immuonogenic composifion comprising the whole
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| tl Dcsse ? (I ort | odge , atinaatl Health,
atatsas Catt . IC. | :S'# Admnistration of the
WO pavaogeni ¢ conposi ti on The conpositi on accorBETgS1006/062662
the invention may be applied inradermalla,,
aatratrreheaa.ll, or intrav'atinaa.lly. The
conposition preferably may be applied in
traanuscul arly or iaatranasally, nost preferably
intraa.aaa.nsc ularlly. In an animal | ocly, it can
prove ad antageous to apply the pharmaceutica
PCOQNROSH tuk RRSvAS! (B@S 6 ikdded +ahlore 2 \ORE? afliced. Nk pAMRRQ Uhadr
by direct in ection into target tissaaes. For systemc
be@i yuphikigdt fram], diah@e reemtbiaht BOOMS: xplersal BOSTOREY protein is
iatranuscaal .ar, ntr'anasal, intraarterial,
efleqrvt porivtiat mistenorighs. ywhigr mNﬂsi nrgatbivesal o HGhrgdosar Bis
preferred . .A nore |ocal pllcatlon can be of eced
unswa%@é@amewe# e potepip via?del‘ nralE7 protoit & Becwed irdorhesily |
intrac.ardially, intraloballs, intraamed.nllarls.
F‘F"ﬁ?‘r%bi?l T‘H%i’féﬁ’i‘ jdgiail thg rvm&wlet?f NP crEmismEfamiogife
be treated (connective-, bonne-,, nuscle-, nert.e-,
*ﬁgﬁﬁﬁﬁ§1lal t|ssue ). Depending on the desired
enes

dur ?hc, xmm{mo&m iC Lome%tmaa a5 uSGy mn, T dtJ&:D xddx mqnunﬁ ack (:r 0? LENT
connposi nsaccordi ng i nvent 1on may be

eye t a ,
e T

Lyor.f @&hchy BRlARGEHLAN @ ind aiﬂi%obagﬁfs @l seNelah vd @L"‘Sﬁ)néj
peeks or nonths and in dilThrerit dosages

DdRsefran @bl anatal HeAsIKQRecHose, ofathe tial ntlunogen is
conposi .tioils as described above is irltranuseularly
a adm laistered to the subject ill need thereof
According to a. further a aspect, 5 the PCV-2
ariti.gerl or the iltrrt unogenic coril position

AGARELES Qe%ﬂ¥ sHGh BCVsde@ntigen as described above
iﬁ ‘ gﬁnu ted a g dng%Fs?ered i1l one (12 all, per

do séhe mwszn@b @mex}gg g gheg IERjIop sy 38 pEe 1cd tnﬁr@( {ermally,

present invention also relates toa 1 illl
oty %‘F‘qh‘f‘ﬁﬁ | a}xtg*élﬁﬁnﬁl ‘Com‘TJ%‘) Sc EUTREHE [)l\,f\,ézg’ Y g¥¥'s Ibc, apphied
en, as dcs I bcd redu

miggsalng TYPCRN J5den %ﬁé\ ﬁlfif““"l;{‘)*gfﬂhpﬁ&rﬂad%ra 1 e
p:(’gedi.c \]ﬁcusio ‘ousl {pglb/g 511 YR éu :E.:\I W»:a&m?&l ;z§¥l szc ﬁgx cq an
:m@ﬁ&%ﬁs o h@‘caﬁrQ dﬂn{lam; 1§!0alej lr ; Qﬁ’ a?‘&eg\txmmkh?pp@caﬁéxe Nhe
|nvent|0naso reaestoa |annrtnoenc
m@@&ﬂ%s lifida@Reut® ONREh R @ Jindr 4 1%\4? qu@;@ﬁd: |Qle nzm%ﬁm ﬂﬁ?’@ rced:

herein, for reducing or |essening hnphadenopat hy,
koot @itk ARt @rod 1hm&8 Gc@apRicHktntchiP becfObied B®outancously,
wtradermally, intracutancously, intracardially, intralobally. intramedatlarly, intrapulmonarily
ot directly in or near the lissue o be reated (connective-, bone~, muscle~, nerve-, epithelial

ussug)  Depending on the desired duratonn and cffectiveness of the treatment, the

compositions according fo the invention may be adounisiored once or several times, algo
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followi ng synptons in :pigs: (1) interstitia

pneunonia wth interlobul ar edema, (2) cutaneous
WE2007094803 ict:erus, (-3) nmtottled atrophic |PUEDS2006/062662

(4) gastric ulcers. (5) nephritis and (6) 15

reproductive disorders, e. g. abortion, stillbirths,

:nl.uml .ies. Accordinig, to a further aspect, at

| east one further aadil3in stration of at |east one.

dose of the inmunogenic conposition as descri bed

above is given to a subject in need thereof, wherein
i@ Se GO NEQE oA bhdribhetera i RieSls Ak shSinQiNeam:

it least 14 days beyond the initial or any fclnlxer a
domglesl ni strations. 'ret'erably, tile, imtnrunogenic

conposition is admnistered 20 s itlt an i Mmune

st i Priclealiardt feast Preedoer dlyboymmeeizdnd foppnuimes stdeatibadl sbaats

i's glven at | east hvice. Preferabl at | eans 3
mt&n\yy@ a:lw}n@mﬁp;enf @rt%@pyua@ nged egeol g(ayigmg, 1 e furthy fagpect,

preferably at |east 7 days are in betweew the first
‘*“a%l\ t H’é"’s‘é‘c‘,‘d\’fd““éﬂ”““&’ﬁy‘? F‘iﬁ’i‘i’Pﬁ'é“F‘ CHMRTSEI RS R BE Y ovieRn the
Pre,

t
c%?’ %ﬁﬁ‘ﬁgmgwﬁﬁ% @Qfmﬁﬁéé?miéﬁ&3¢§‘&b?é¢%?§%P g
e
f'm%}uy Aﬂé)ut \fxézpma\m m Lnl}()ﬂ a dso :hlldX& %1 tl lain?éxgmmmvm [ Lotmljya?tmn

&oﬁpnﬁan)d\wp@%%%\é 9&%&9%{%&3@? tggll )g§%ulﬂr ]@x(l %m!icﬂopaﬁh
Iy :P %(dleﬁgQQ@{uQ&Z @x@%lﬁuﬁ]ﬁ%k@ﬂﬁikk&u if E{ab AXBRXNTPb® 2

eyhole l'irrapet henoexanita ( prcferabiy
0 eMuh&b Qe Wty adpRt€ QrRIBTe 0 & | nm@ El@)@(d. 15e @k iaBtion also
(KLI-L 1< 1). rlo~rr.~ar, it is herewith
reluind@ st siathmubdratic ampodidresoriprisity N2 sittigidsaibderited dwmint 0
a person skilled in the art can also be used. The term
for' fedivimg on esshicgifrahidinashu sedddarannyithn@a s & anytipggaibe
or coni posi born that can trigger the imrune response,
foflsets sepss| ye>Pigh: t Kb Gteritivink pesbmpriay Yot nistipledss adgna. 42)
specific imune response, for. exanple the inmmune
*”W@?Wﬂﬁgﬁ{%ﬁﬁﬁﬁéﬁ“ﬁ“@ﬁéﬁﬂﬁF‘%“béﬁﬁ?ﬁé@%ﬁ“ P neplyite gt Rer
tr nrrnm nee stinulant in

u
'“3 ““§ SFﬁ'T% éo%@”mﬁﬁ?@WJgﬁmmmPﬁ has al so been
tsﬁr Q(,(.-m%m“ g(} g fuﬂpﬂ‘q}g)tw 1 bafl 01’!&.’ FIT}JL] d%u!h]sl] (“!B! feﬂt R’:a.}l Ul}ﬁg{{))lgﬂy

of tﬁlloﬁlgwﬁthal{upt&%g@g%% as ra&%‘?w?'a%ﬂﬁs gxg‘q t@qcéul{)u, not\él cf %@mnﬁ

expr esse 2 proteln, even nore pre erably i'n

W iﬁﬁ:ﬂ@h@@&%ﬂg '31 W\ tfﬁ’thu%(‘tﬁ@@:@ﬂon i @@cnr’ﬁ‘ icQ&@ lj' HJ\t; 9@ Emd the mitial
Confirmed by the adm nistration of the IngelVac PRRS

or GRC GrAQ ARRuskadBX T BREFHE . nPVR kAR GabosalRSs Qﬂﬁmsm&d
di sease mani festations are {~reatls

30 with an bmmane stimudent.  Preferably, said mmane sthmudant is given at least twice.

L

oy
R

-

Preforably, at loast 3 days, more preferably at least 3 days, even more preforably at least 7
days are 1 between the lirst and the second or any further administration of the inumune
stimulant.  Preferably, the immune stimulant s given at least 10 davs, preferably 13 days,

even more proferably 20, cven more preferably at feast 22 davs bevond the initial

ok
¥

administration of the immunogenic composition provided herein. A prefenred imoums
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magni fied when PRR S infection is present. However,
t he i nmunogeni ¢ conpositions and vaccination
W@ aneghrs as provi ded herewith | essened thi SPEFUSD6/062662
greatly, and n ore than 15 expected. In other words,
an unexpected synergistic effect was observed when
aniarmals, preferably piglets were treated with nV of
the PCV2 ORr?2 i munogeni c conpositions., as
pro't'ided hereazwith, a and the rngel vac . PRRSMLV
vacci ne (Boebringer ingelnccinm. 20 BRI EF DESCRI PTI ON
stifdiak HE (RRAMGNES  FlogUlitpel hdnSooPanSCIRE PRt Fer e Smutd fiaigkigm
of a preferred construction of PCV2 ORF2 reconbinant:
indoapiglc Avdundis adjand RAHAOHN 2 bH@areercadt ieres@th endatsiood. DRavany
di agranms of how to produce one of to Figs,
otipp MpEEE titprst isead i mocorkdid cetmiattvat e resenthe: em
e.ntion. 223 27 WD 2007/094893 PCT/ US2006/ 062662
I DEPAIEEFDESCREPIRIEN 'ORISTHE PRIEFERREDS ENNPMBOBIH NERTT She
The fol |l ow ng exanpl es set forth pefecrred material s
‘mQHH”ﬁWSEde?ﬁéﬁw%mﬁﬁdﬁPﬂﬁﬁ@ém” ‘%ﬁb%ﬁgiﬁwéﬁbhﬂmWﬁV@ht
c?aa. Al though an nethods and materi
“%ﬁ‘r s B P et & PR Rerh o Sy Gadt
st i ng,.of the present invention, the

ddgﬂl’llﬂibpp'\b H‘ﬂ!“ld}\, \[!J‘R)Einﬁlna SL\I%%‘L dosg,

évices, and Ater als are now

des@[[\kp\e*g it §d£ ;ﬂL(?’bct‘xQ &’&,\Mﬂl@ gl;ugxh Qﬁpt’he iﬂpﬁw&\{%rmmﬁtnﬁ& the

t hese exanples are prOV|ae y way o Tustra

:1319)(];'1&(4,1“@ gmﬁQR L’ma h‘ﬂg clfk‘ﬁf e[ﬁtﬂuaﬁhQHéqg QQ Qﬁﬁ%ﬂ&d reRombinant
| i saai tation upon the overall scope of tile

10 babdt4QGd Eip@Bscd RXANVRME L prodinl bvek u§e @Rl inCOMPaLRS Lite
relative yields of ORF2 using nmethods of the present
Caktp@ntdson faididh coetrhedsy thakimaisestdonainkd ediie PREOMIAY .
Four 10001nt. 1., Spinner flasks were each seeded with
voapprioce atmeleys) 1. BOO6 ciBiigal signslakdi dijepre 3G Quftstaobnsi s @otily
serumfree medh Exce.ll 420 ORH Bi osci ences, Inc.,
migaifedabenlERS ikaiopfsireentc dopve ey teupapegoiie emvtrofifian ayk
SF ti}?far:fc~/r ~tr:t 1li r.:<st ~t<: |<a% Mast : er
"@éWimﬁsﬁ‘%‘&Rm padvuge 11“‘9’* ith psspoafithia ofo st THEE Biere| wan

expecmg 111 other words, an snexpecied synergistic effect was observed when animals,

L

oy
R

proforably piglets were treated with any of the PCV2 ORFZ imnunogenic compositions, as

provided herewith, and the Ingelvac PRRS MLV vaccine (Boehringer Ingetheim).

20 BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is # schematic flow diagram of & proforred constraction of PCV2 ORF2
reconmbinant baculovirys; and
Figs. 2a and 2b are each schematic How disgrams of how to prodace one of the

compositions wsed in accordance with the present invention.

ok
¥
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15 generate the SF+ Master Cell Stock were obtained
fromProtein Sciences Corporation, Inc., Nxleriden,
w@2007/0948¢3 SF+ cel |l line for this euaatple was PORTUB2006062662
bet ween passages 19 and 59. O her passages Wwork for
| mg uses of the present invention, but in order to
scale the process tap for large scale production,, at
| east 19 passages ~zil.l probably be necessary and
passages beyond 59 R ny have an el ect on expression,
al t hough this was not investigated. In 20 t ore
det ai bgrAhepipEst RICBFOF TaE PRESIRRBDERBOBIMENTISqUI d
nitrogen storage were guns-.n in 1 ;cell 420 nmedia in
susplensilovng sxusglerdd s picftnet mbib@adks:d wdhhueo isicantace
agitation. The cultures were grown in 100 m- to
wigSBrrespl nvrerionf | Algiesshwiny cBdy ad PG Rl iskrilof orExoiedidnt 420
serumfree atnediaa. Wen the cells had nultiplied to
thcaa, é@pﬂ!bméj dpraip g bf used @ the pgeige ¢ Eeng 8 e praggnt upy ﬁ@lyn MY e
lit to nem1vesse|s witla a placating density of 15
pr\,de 13..1]:¢>1d§¢fd‘,\ itgts pyd mgpgnaly ae gy s‘éﬁ‘u‘é?ﬁ gxlﬁ dnde dﬁ; fersgendy \n)
102007/ 094893 USZOO@{E 2662 cul tures were ? own L n
“‘é‘:b\‘h A ‘Pés?k RIS AT Y &% O LT o8- ST AR AEds
Sh(ﬂ,t](gblu dkunaq a %Jan%é%rﬂ 339%]:[11#& mﬂ?s»ol Qagiof of ][ha gnt% -F]n mi]]; |oraS ES p\i/relr gd of
|ncubated at 27C for four hours Subsequent |y, each
flask was seeded with a reconbi nant baccrl o-virus
contai ning the PCV2 ORRZ2:@ene; EQ1.D NGO 4p, The
reconbi nant bac:tilov rus containing the PCV2 ORF2
gengasmginehgh e dhagaufobibions: otrenReVe:1GRF& @€ PRsent
froma North American strain of PCV2 was PC .R
im@ngpinifithaskitios (her, ad Bloaainnha phir akoraakiugonsie grisncitnsis Sk
IDNOI and a 3° EcoRl site (SEQIDNO 2), and c
cafhomadlicd iwith epptchianapGE! 0410 TS Eaglymy ectiomL. ePmetr suogie rved.

S(%Q"ﬁééi Then, it was subsequerah. excised and

Exsdloel ¢ ipspereet. fie.. Hrah*sfié} 'Rhéeﬁmf Cffdl enjrurg ﬁs@zﬁfecdr% §F~'*
Bi oscienrces Plrarm :n Di eg

(Srodenar o ey nosy Ged gifﬂé!p ﬂ)é%‘é:ht*‘éd 0 ‘*&r‘ bl ‘ﬁ’“ }és TéEey”r B%N@
7, V] asmd contai nj PCV2 ORF2 gene

i teshy ﬁfaff@&emi}vbw Ak s PRG SRe? a*fwéaﬂmlv&

\L.,rladu} l(uéNEl o‘:!'ld cug?mc o) tiut. c\(?:isnﬁ)llue\nﬁc o nF})\(deir\{J.ng d{:,\, lg)andUSISJp 1

()fgs‘ CpuTﬁ ag%Sc' ulﬁt \&gt{\ :[gelﬂnmg)mf 'ibh é&%ﬁ{g,\ég%ﬁh'—t%h% &&EQ .gnemct

OVi raus contalning t gene. he new
pr&RRSL MOl SaRRVLARH NEREEHD pRASacaEQ pl‘t)bamp;m §c¢u~H¥\e 1'1':§

recora birmant bacuIOV|rus contal ning the
paGBRE MBS Bl nad Ul bkl @dx@Bdion, TARREN this was ot xn\:uaugamd. In
more detagd, the mital SF+ cell cultures from lguid mitrogen storage were grown in Bxeell
420 media m suspenston in slerile spinner flagks with constant agitation.  The caltures were
grown in 106 mb fo 250mbi spinner flasks with 23 1o 13¢ mb of Excell 420 serym-free

media. When the cells had multiptied to a coll density of 1.0 - 8.0 x 10° colls/mL. they were

split to new vessely with a planting density of 0.3 - 1.5 x 10° cellymlL. Subsegucnt expansion

28



0

Seed Virus (\-iSV) %vas propagated can the SF+ cel
| ane.: aliquotted, and stored at -71t"C. The MsSV was
WEomToIIei y> identified as PCV2 ORF2 baacul o\PETUS2004/062662
PC'R RFLP using baaculo irta_s specific priners
Insect cells infected ~.zith PCV2 ORF2 baacul o virus
to generate MsV or Wrking Seed Virus express PCV2
ORF2 antigen as detected bsy poly clonal serumor 20
nonocl onal antibodies in an indirect fluorescent
anti body assay. Additionaall v, the, identit of the
cuffGMAv ot Rr&vDiaggnal Tk g So VaigerCRRT-: bR ehaib)sslstecibeFrp aal
am no acid sequencing. The, PCV2 ORF2 bacul ovirus MV
upwaSalcedotasti@ithl R Ordapur 11-29ih accordance with 9 C F. R
113,27 (c), 113,28. and 113.55. Each reconbi nant
baeabdr swilimashsieldedrd ntubattdvd 28161 flan@pr fobas Rebspigehtly, cach
varying nnultiplicities of infection (001s Flask 1 w
flaghqsasepdabyithy fepqrriront hdqujcgij_\lq n(ﬁ?l{nm‘gggm & é’é QR 4? ot i?}f{},\g)s
seeded with 1.0 iniiL of 6M)1 seed: (lack 3 w
NQahgdie W({:;Wﬂfngﬁﬂulm&fs\ c(?gn% 1@:06(7\,20@ﬁ§1§g:m was umuamd as

BT 5 R VL e
mfzmm a3 R r %g]&}% %\%{br_lgt 6]913 ﬁ[?o 1 \ﬂ\, QLSQ &J&Q\(& t,O and

struct a reco aculrovrrus

»,,IaREzPY\tﬂ ﬁa, }> 1%4 hs@ cu%l a(n?cm \]*1( xs&Lt\&e!]g l?ﬁ"nnig\:ma aubz%\,ﬂl,mmh

seede the bacul ovi . aus, | asks were then
exbifQ %Q@It@goﬁh ik the Fansfer vEeRE pVL ﬂi@}' SRR UBES PRAS@izen. San
agitated at 100r-pmduring that tinme. The flasks used
DigrotOA]. | Ak e6hcBRRS0n b isabdraWhdaakreal & sEQomwncBamhesvifisam
each flask were talcs every 24 hours the the next 7
pld@idSontainidf the PCEX DIRAT dnO Rps @sigkaed alipliet nad rdee nd-rirkiigead,
and both the pellet and the supernatant were
wiheparlati@di ald Riveioncnd Pheeningh) baculpriad Ny oughlfan®qid8iL O
tarn pore size aa:renbrane, 'The resulting sanples
(Profpisn Sdicaerest Meriderotihit o oferReR thyrreepashanij badilqyingsheemaiving the
uantlfled |0 -via an ELI SA assay. The EL|I SA assay
PliNas ORBh 8tEt edonih C*@a‘ﬁtvw“ewaﬂt*wdbw“ ichE Ehivx SPCW
gt reed o Song . 5§ difeatoramiegur e o e
‘s(,t.d %1!% (Q‘iqg at- pl cwa u. 01 QP* wlﬂ(?m%/ Yvamm.d .Imq ai.%l «:gceg(}“t‘ n'l’fwhe

\j}’ﬂ QHP]%K&QLH ;‘é&ﬁ;ﬁ%@ﬂtp(@ab}{%q_g uﬂ;uﬁls V\;ﬁ leﬁ§ ui‘uh edlm%ﬁ@sed

was h u i on

sp&ﬂét)ﬁﬁnk ngc&%l%ﬂn{%égﬂ Lol B Dﬁ# 3 back@HhsS 10 Q@lmw MSV or
. 15 PBS (G bco lar.vitrogen.

W &ﬁﬁ]L Sjé’@id kY mQA}.\ :@Qﬁ P@‘QQ ORIt an@fn Al SbikdidaeBl Wat®inal serum or
Subsequent |y, 250

monocional antibodies i an indirect fuorescent antthody assay. Addivonally, the dentity of
the PCV2 ORF2 baculovirus was cordlrmed by Neterminal amino acid sequoncing. The
PCV2 ORF2 baculovirus MSV was also tested for purity in accordance with 9 CF R, 11327
(o), 11328, and 11335, Each recombinant baculovinus seeded into the spinner flasks had
varving mudtiplicities of infectionn (MOIs). Flask 1 was sceded with 7.32mi. of 088 MOH

sced; flask 2 was seoded with 3.01mlL of 0.36MOI seed: flask 3 was seoded with 1. 5mb of
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pt of a block -My solution (Sg Camation. Noai-fat dry
mlk (Nestle. Gendale, C) in. | Ol of DPISS QSto
W@ 20004808 t h distilled water) was added to eacPCDUS100€062662
well's. The next step was to wish the test plate as 1d
then aadd pre-diluted a antigen. The pre-dil ated
anti gen was produced by adding 200 | AL of diluent
solution. (0.5m vveen 20 in 999.5nL 0-PBS) to each of
the. 20 wlls on a dilution plate. The sanple was then
dilated aat a. 1:240 ratio and a 1:480 ratio. and 100
0. BMOI Gledea@hagf ¢ Whesaidivititoedns apphesonasd. t hetheagidethyt 0
one of the top wells on the dilution plate (i.e. one
diteoym Medrhiing @eabaredkpd 6Qd gleogdrudt R@CY2 DRO2 ekdtiidzorbaand the
other received 100 irL of the 1:480 dilution). Seria
is pfirtidedihopis awkipes theca done for t he renmi nder of the

plate bs renoving 100 I fo: mrr each successwe
t se{\f“}‘ baingl bﬂt»iiﬂ«én*s*ﬂléwﬁdﬁ&mtb ths Totke “RBtcowEhag gt 21 hé'c
pl ate. Each we m xed prior to doing the next

f‘O& ’r‘h‘h%?‘é r\wwhwﬂé%% d*ﬁ “a% wa*g Fﬂdh‘g"ﬁ ner ﬂﬁéﬂ““dsﬁ"%‘ Cdps
07/ 09 PCT/ US200 2662 ashjaaz: the
o ohpee ?ﬁé S "ﬂ’e“‘ak{g??‘ WGP Eu mﬁl‘?é“ﬂ)‘?* t‘*é"*ﬁlaé

n, hat.er

\J%,r ][,\lmc{mb tmhx samdk, I,\]m%jm ni']:th,wad mdr b()%l tth:” Prelu .:ll!ﬁl tﬂ]}f %qh,nmmm vhua,

separated ¢ lbn-l; ViETG t Rl hreies e rmnOC| onal
;gﬁfx daﬁs{ﬁ ?rg_,) éﬁﬁ%\@rﬂlﬂ@ tmk?lgqj?(ulégdﬁt B 00 i 1

di | h@a@ﬁikn@ Qinh!ﬁe’% M naNHe 2QnUe0mah ptdbsi q}d!xlh‘(h%ﬁi uantified
detection antibody 4 , as then added to the we1
vialReEInk &ta@aWashd 1104 s8al 6 @Rdci-neubatmek hlbadyah uh:oaaﬁ-
at -37C before being washed three tines wth the wash
PChahs BIG. Pro0jpugidd edighicl wemt inwds) dilhef oprepan edsayCaadshiang
no: craal rabbit sertan). (Jackson
bufarapld . oatlal aboShesebr Ivas asplacGl puite, wadlAPL thomichgiter plate,
di l uent solution to 1% concentration. Conjugate
seqlitk pridoRpyLICIareraiit it Vi ollselaeryad then pRIed hae kgesrvith a wash
| at amunor eseareh) was diluted in. the conjugate
SOUHPURHED oBPrsed §50bET THE0 AHICHe8T St nkug T*“&)tl-éjél"m“-‘ of 10X D-

i A e R
uL o§ ahn]ot.!ﬁn & salu?(hn (bﬂ ??mauou %&ﬁ)f drv m Ee\ e Iagn aﬁ { &5 ) \tut] !‘ber;? ?.‘i—l
’I_}-Eg% 8‘3 td g)@m% Qi ?ﬁ@ﬁ% (&%t ’Za a& L‘cﬁ@a& Oﬂnﬁ/‘b{) i8N 1he nc*a slv\j) wa

oratories althersberg

to @Qsh%g:qa;l pla Qldlill@ﬁ a&)({ prg@ﬁ%'ag@%@ l%lé lal%tcﬁ@tte@ﬁmwc(nl'g\%;prldech
vaas added to each of the wvel.ls. The palate w vaas

byl 0@RDANEH, AliiEQORBkiol @FREr BlK & m@@‘? \151:5 DRI ELSch HOR:
ttl-: of INH CL solution was then added 15 to all of

wdiihen mailulis: floc. Stopardienseias tihonl o Thedpkal @dwasist Ren and
rata through an E LI SA reader. The

G ab of cach of these dilwted samples was then added to one of the top wells on the

ditution plate (Le. one top well recetved 160 il of the 1:246 dilution and the other regeived

100 yb of the 1480 dilution). Serial didutions were then done for the remamdsy of the plats

by removing 108 gl form cach successive well and transferming it to the aext well on the

plate. Each well was mixed prior to doing the next transfer. The test plate washing weluded
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results of this assay are. Provided iti Table |I bel ow
. Table C. DD Y Flask ORF2 in pellet (pg.) OL F2 in
WG apenasant (1 a. g) PCT/US2006/062662

----------------------- 1 47, 5 12 57.46 22 3 X3.44
14 4 5S.(a4 f 2 31 WD 2007/ 094893 PCT/ US2006/ 062662

wiashing the plale threetimres with the wash-boffor - Theplate was-then seated and mecbated -

------------- ---- 41 43.01. 44 4 2 65,61. 62 ----
for air houe af 37°C -before being- washed- three anore- Hmes-withe the awasle buffer. The
--------------------------------------------- 4 3

deZqtion @uiBRdy4used Bap n@poRupal Hiillod@ 1olPCAQORDD h dapRlilBie@to4 7308 b
90 4 55.14 86 6 1 14.7 158 6 2 18.13 182 3 34.78 6
dilgepg sahution, _and 100 uLe of_the dituted detection antibody was then added to the wells,

------------------------------------ 7 1.6 54

{Jackson Imowmncorescarch., West Grove, PA) to the diduent solulion to I ¢ontenird 170:61
Conjugate antibody Goatl anti-mouse {H+1)-HRP {Jackson hrmunorcsearch) was diluigd in
ihe conjugate diluent to 1110006, 100 ul. of the diluted conjugale antibody was then added
to cach of the wells, The plate was then scaled and tncubated for 45 minutes at 37°C before
being washed three times with the wash buffer. 100 pl of subsirate {TMB Peroxidase
Substrate, Kirkgaard and Perry Laboratories (KPL}, Gatthersberg, MD), mixced with an equal
vofume of Peroxidase Subsirate B (KPL) was added to ecach of the wells. The plate was
ncubated at room. temperatwe for 15 minotes. 100 ul. of IN HCL solution was then added
to all of the wells to stop the reaction. The plate was then run through an ELISA reader. The
results of this assay are provided m Table 1 below:

Table 1

Day Flask ORF2 i pellet (ng) ORF2 in supernatant {ug)
3 1 4733 12
3 2 5746 22
3 3 3344 14
3 4 58.64 i3
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These results indicale that when the incobation time is extended, expression of ORF2

it the supernatant of the centrifuged cells and media is greater than expression in th

of the centrifuged cells and madia.

Accordingly, allowing
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OR-2 in each sanple was thin quantified using the sane
ELI SA assay procedure as described in Exanple |I. The

WO e®aloe489dr this maaly be seen in Tabl e 2 bel oRET/US2006/062662
Table: 2

for at. feast 5 davs.and mocovering B e the supomate rather l]mn allowing -expression (o
. . Sanmple ORI'2 in
m@ﬂ@ﬂhﬁ&aamﬁ Q&amwmasuﬂmg@Eﬂ?&@@&&&ﬂ«RﬁI&kEE@aﬁhﬂﬁﬁﬁﬁQ
1 78.71 2 68.75 This exanple d> ionstaat ;s that
ORfiRtvichlsi it HonfiwithpBERtrolopsomototenove o degrad :
significant amounts of the reconmbi nant PCV2 ORF2
protein product. This is evidenced by the tact that
there is no large loss _of ORF2 in the supernatant from
the BElI or el. eeatud éﬁ%%ﬁﬁe¥atures Those or skill in
| S ]éhxs *tagﬁl{c é)m\ Eﬁ)fhé" 'I}‘F %rtigdd}éctam Lﬁ“‘l\ﬁ\}ﬁﬁ'f{dmﬁ \Ejmlci) A 2

l(ﬁ%ﬁ?p urnu‘ ﬁ %QP Q\%E Esuamgxl Wi hh%{p; Ot\lti-&’]l!edhtf)r ?&S [‘}t dﬁ:ml P q{}i :ﬁQ‘L of

L

odu -t
EL&C Y m@@ ﬁgﬁmm 12 1]'1(9! B bgh,( 8 L’% QE&O %ﬁ&# O’@ i‘a{)rpm

r econbi nant
%u&%hl’x;ﬁi/hn\h»'tﬂbg@'@gﬁ'@du{){\ niENQ%l |oi ?4(29? d*’ ﬁ(lcv‘@% Bk &R R
20000suL A pplikotn Biorcactor. The nedia and cells
0 bawm&usf SnhRen tengubadied @k AiGe@nthddagial ﬁzﬁ@dn aL SEOQRRNL
for the ac m68 hours, At the 681, " hour, .3m . of
P@Mﬁu@%REﬁhqBa@uhmuﬂﬁwSmu6&@%M@6mﬁdded to 7000n1L of
ExCell 420 nedium The, resultant m xture 15 was then
addélg g wd debingybeat #8F°C For iddhel nbxt Adleviensbdainshe flakle
m xture was incubated at 27°'C and agitated at | d
wap Ry coBg fptdeapd fthigrrsantiges [9f gicaawitise suwnep ext haeesied] and
eve.ny_24 hours beginning at day 4, post-iaafectie n,
‘mﬁﬂﬁméaéﬁ”§%ﬁﬁay‘Mﬁgﬂé“mﬁiWﬁ?ﬂ@&wm‘?ﬁem§uﬁéﬁnﬁhéht“ﬁF“

; reserved and 't he anp
i <§mi>'h eht qgﬁgﬁﬁﬁﬁ“f’f* PG Sisel PACETOUBHSF Ty el o
b“-lllébq lg %?4'{ lt)mary et‘h]}fiennmne ?gL Pln f.%elgad}pwas a%g)ad%o tgm, su;}erxlé{Yﬁnl %o

give a final concentration of BEL of 3mM. To the second sample, 10mM BET was added to

oy
R

the supernatant. Yo the third sample, no BE] was added to the supernatant.  The samples

vere then stirred continuously for 48 Tus. A 1O M sodivin thiosulfate sohution to give 4 final

30 mimam concontration of 3 mM was added 1o neutralize any residual BEL The quantity of

ORF2 in cach sample was then quantified using the same BLISA assay procedwre as
described in Example 1. The results of this may be seen in Table 2 below:

Table 2

Sample ORF2 in supernatant {ug)
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34 WD 2007/ 094893 PCT/ US2006/ 062662 Cwmv 10-00784T
Posttest. 3welsh (5 deal) Da- v after infection: ORF2
wo poogop8shat ant ------------- 29,93 4 Y 41.. 3BCT/US2006/062662
31..3 a 7 60.67 EX NNl PLE 4 This exanple tests the
efficacy of seven PCV2 candi date y accines and further
defines 5 efficacy paraneters follow ng ex stare to a
vinileaat strain of PCV'. is hundred and eight (108)
cesarea derived col osiruni deprived (CDCD) piglets,
9- 14 days of age. were randotrmy> divided into 9
groups, of equal size, Table 4 setfg,;[orth the Cener al
Study Design for is Exanple Tabl'é 4. General Study
Pesi-gh--G-oup—No—f—TFr-eat-reat—bay e f-it~14--CF
Chal | ehged Necéropsy Pigs TreatnshR#3A on Da,-,,- X Vi
h on Days 49 i2lalld Virulent Day 217 PC V2 on Day 24
12 PCV¢ Vaccine No. |+ 4- | -- (YORF2 16 tigg) 35 WO
2007/ 094893 PCT/ US2006/ 062662

T Tt TTe Tt

This example demonstraics that meuiralization with BET does not semove or degrade
significant amounts of the recombinant PCV2 ORF2 protein product. This is evidenced by
the fagt that there i3 no large loss of ORF2 1 the supematant from the BET or elevated
temperatures. Those of skill in the art will recognize that the recovered ORF2 is a siable

protetn prodoct,

EXAMPLE 3

This example demonsirates that the presend imvention is scalable from small scale
production of recoambinant PCVZ ORF2 to large scale production of recombmant POVZE
ORF2. 5.0 x 107 cells/ml of SF+ cells/md in 7000mL of ExCelf 420 media was planted in a
20000ml, Applikon Bioreactor.  The media and cells were then incubated at 27°C and
agitated at TOURPM for the mext 68 hours. At the 68™ houwr, 41.3mL of PCV2 ORF2
Baculovirus MSV+3 was added o 7000ml of ExCell 420 medium. The resultant mixture
was thon added to the bioreactor. For the next seven davs, the mixture was mcubated at 27°C
and agitated af 10ORPM.  Samples Fom the bioreacior were exiracied every 24 hows
beginming at day 4, post-mfection, and cach sample was centrifuged. The sepomatant of the
samples were preserved and the amount of ORE2 was then guantified using SDS-PAGE
densitometry. The results of this can be seen in Table 3 below:

Table 3
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2 12 PCV2 Vaccine No. 0 +, 2 - (VORF2 8 Irg) 3 12 1'C
V2 Vaccine: No. {1 f 3 - YORE .14 fad') 4 12 PCV2
wo/2wehmsINo, 0 4 - (rORF2 16 frg) CV Vacci neP®US2006/062662
t- 5- (rO.F2 8 fag) 6 12 PCV2 Vacc-me No. 0 + 6 "
(rORF2 4 4r) 7 12 PCV2 1Taccine No. 0 -E- , 7 (Killed
whol e cell virus) 8 12 None Chal l enge NI A -+
tase 10-0078@88Ntrols 9 12 Norte - Strict |°\/.A -f i- Negative

Control Group VOR} 2 3-01 t3lLd vr1t ()R"2" 1{ )rgmﬁmsmm&mem

2-==—geegxtt-b-narrar LIaL,UIIIVIIIL., cXpi'ESSE t)R.L
Day aflyéitfgcgen: whol e cct |l viGRIg nseperygnifgdigrown in s §it
ale cell iculture Seven_of the groups (Goups 1 - '7)

recei ved idoses of PCV2 ORF2,paly peptide. one of
the groups acted as a challenge control and recei ed
noPCV-2TORE2;—and—anot-her—group—36WO~2007/094893
PCT/ US2006/ 062662 acted as *tHe, strict negative
control group and also received no PCV2 ORE2, (n y 0
Goups | ithrough 7 were treatgd w th assigned

vaccines.! Piglets in Goup 7 were given a

7 60.67

EXAMPLE 4
This example tests the efficacy of seven POV candidate vaccines and further defings
efficacy parameters folfowing exposwe o a virulent strain of PCV2. One hundred and cight
{108} cesarsan dertved colostrum deprived €CDCD) piglets, 9-14 davs of age. wers randomly

divided o 9 groups of equal size. Table 4 sets forth the General Study Design for this

Example.
Table 4. General Study Besign

Group | No. Of Treatment Day of | KLIICF | Challenged | Necropsy
Pigs Treatment | A on Day with on Pay 49

21 and Viralent

Day 27 PCN 2 on

Day 24

i i2 POVZ Vacoine Mo, 8 + + +
1~ {vORFX 16 ug
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Seven of the groups (Groups 1 - 7) recetved doses of POV2 ORFZ polypeptide, one of

the groups acted as a challenge control and recetved no POV ORFEL, and soother group
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whi ch enrolled piglets were excluded and the reason
for exclusion was docunented. Initially, no sows were
weeroggarl. A total of 1t#8 of an avail abl e | 1IBCU§06/062662
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needed. During th.e course of'th.e study, sci cree
aai snaals were renova d. Pig 82 (Goup 9) on. Daa -1.
Pig No. 56 (Goup 6) on Day 3, Pig No, 53 (Goup 9)
4@ aDaY séhict RegivlNoonudBerbdd S pish @mivflayy B vPogrNoon 69y o,
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81 I’rg ard ?eh{ Rhoc. gl@&wcﬁba\’l\@@s qgﬁ%i@é&m%&l ROy Dsebloot € @bt OF
VORF2 (128 gg' 25 ttg/ m 5.12 nil VvORF2) wWth 3.2 n
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colR@Kd F24 Divadtl. pll sinliarspigsaasiedopred IPnen vric g, fflesions. akd
of VOF 2 (64 pg/ 25 as nd =256 mM xORF2). with ,2
selariedl tisgks QerspESPECarlop! oalmgurdispghavistg fIHSh sl at elater
buffered saline at a pi-T of 7.4. This produced 16 ni
dif formulation for group 3. Group 4 was designed to
adm ni ster Iteal of reconbinant ORF2 (rO RF2)
containing 16 pg rO RF2/anal. his was done by m xing
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negative herd, Twenty-eight {281 sows were tested for PCVY sorological status.  Fourteen

{(14) sows had a PCV2 ter of < 1000 and were transforred to the first study site. One

hundred ten (110} piglets were delivered by cesarean scotion surgeries and were available for

this stady on Day -4 On Day <3, 108 CDCD pigs at the frst study site wore weighed,

identificd with car tags, blocked by weight and randomdy assigned to 1 of 9 groups. as sai

forth above in table 4. If any test animal mecting the mclusion criteria was enrolled in the
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formulation for group 1. Group 2 was designed w© administer Imd of vOBRF2 contamning 8 ug
VORF2/ml  This wag done by suxing 312 mi of vORF2 (128 pef25 pg/ml = 312 wil
vORF2)Y with 3.2 mi of ©.5% Carbopol and 7.68 ml of phosphate buffered saline at a pH of
7.4, This produced 16 mil of formulation for group 2. Group 3 was designed o adounister
30 Tl of vORF2 containing 4 pg vORF2Aand. This was done by susing 2.36 ml of vORF2 (64
Hg25 pgiml = 2.56 gl vOREDY with 3.2 md of 0.5% Carbopol and 10.24 wdd of phosphate
buffered saline at a pH of 7.4, This prodoced 10 md of fornudation for group 3. Group 4 was
designed to administer 1nd of recombinant ORF2 (rORFI) comtaining 16 pg rORF2ml This

was done by mixing 2.23 mi of fORF2 (512 p/230 pe/ml = 2.23 ml rORF2) with 6.4 ml of

ok
¥

€.3% Carbopol and 23,37 o of pbosphate buflered salioe at a pH of 7.4, This produced 32
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h oaat all pigs 14-2.1 Cbserved G oup 7 for in lection
sate reactions 16-19 Treated all piYgs with

W@nao794893 cs (data mi ssing) 19 Pigs transport eRlCT/D82906/062662
the first test site to a second test site 21 Treated
Goups 1-9 with K :11il1 CFA 24 Col | ected bl ood and
nasal swab sanples f: omall pi ;s; Wighed al
pigs:. Challenged Goups 1.8 with |I'CV2 Chal |l enge
mat eri al

Bue TORFEm2 ShisAvs d@elth ectied! Nashdf rORED(2Sapplesufmion. {lahl
pigs 29,31, 3'3 35, 41, 4':, 43.4'7 27 Treated

rORFbUPS 6]:'&.191 oMU {]}ar{;n[)('ﬂ athEE%.iF) ml of phosphate-buffered saline at & pH of

7.4 _This produced 32 nat of formulation S gronp 5. Grosp H_owas designed to adnipisier _

puid 9 }71429\ 4809'\% mic(-g{ﬁus; \sng%/—iQQIZQ{} 3% Carbopol and 23.04 m! of phosphais

designed o admbnister 2m) 0§‘ PCYT whole killed ¢ell \4&%11)%%’(&?&%@9 kfﬂla:ﬁﬂﬂ t@a‘nd

nasal swab sanples fromall pigs
HREQKQPS&V3|hw@&ﬁ&hn@%@%ﬁu#ﬁ§i&?%iﬂ@ieﬂA“hhml4%ﬂpﬁ@Sh
pl aced on ictertts aaad gasric ul cers; Lungs
Campal tRagheded T00k! o RSHORGN (TLASH? .aﬂdle.[E @Ffap Rakd disibicy @d
ti ssue sanples saved; In- |ife phase of the stca:ch,
adeGirpk €Ed 6.5 pe/mb or-d O-ppiml-per- T mbdose: This was done by mixing 40.71 wl
KEH (70 g protetvdnd at 0.3 peimd =370 od (20 pdmbixy = (350570 miy, 244 29 ml -
------------------------------- Fol | owi ng conpl etion
phgphathiatipnd fyiseat phd 9B bind Wé nd Fuds adingrtadrtd 1 desdribsedp

tissues were
timme frames for the key activities of this Example.

Table 3. Study Activities

Study Study Activily

Day

-4, Oto 49 | General observations For overall health and clinical symptoms

-3 Weighed; Randontized to groups: Collected biood sanples
from all pigs
0 Health examination; Administered VP Nos. 1-7 to Groups 1-

7. respectively
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exam ned by I|riraarataic~lristocl aeaxai stra,
for detection of PCV2 antigen by a. pathol ogist,
WhL@odosahpl es were eval uated for PCV2 ser ol ogpCT/H8z)aé/062662
swab sanples 4 ere evaluaed for 5 PCV2 t eddi ng, and
average daily weight gains (ADWG was determ ned from

(11-{0Q

Day 24 to

st udy

site in individual

Day 49, Aninmals were housed at the first
cages five roons from

birth

to apl aroxi ataateh 1.1 days of age (approxin-ntely Day

t) of

i n | ayout
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sdpar at
Cr 0ss-
wer h
st udy

Hemm:at(xtamd? wileP V1 BtcbioniNo. T Hirod bymipbrsd
contani nation of air between :rtoonis.
dysed vica two dif:fcrent buildings at t
site, Goup 9 (The Strict negative cd

event i ng
Ani mal s
he second
ynt r ol

LoYp)
%di?m

(ﬁ@ﬁnﬂéﬁ&$§QM%ﬁgﬂ&a%@ka lofly @ convert ed

i finisher
onverts d

g

al al ar

oup wer e Iaeaaased is ¢
UUI I Ul Ilg Ed.LH IUU[J Ssas IIUUI)CU ] &
qeag alppigrwith astibigfisp (dpfapyssiagld each pen
o.xiniatel 3.0 square fret per pig.. Ea

separate
provi ded
ich pen was

ongan
pit bel

P&s%%ﬁkﬁﬁdﬁgﬁﬁkwmiEu@&ﬂ§§%§mﬁh@l&@d fl
he pens served as a hol dlng t ank

oors. A
f or

CXCTTTT

separ a

Likeli

b‘lll dllU V\Iclb(l C. td(..ll UUI ] UI llg IIdU I lb ¢
tlecaid Sraupyt-anth teiiti%ati on systems, v
hood of cross-contaat _inia-_tio.n of 4

wn
Mth little
Al r bet ween

buisl di
speci a
WO 200
weeks
speci a
weeks

RG8ecioll bILRE afd ik SEMDYarSiids Civo 1 1 818
|Ty forna.aalated mlk ration from birn
T HGEB 9 Bpi RCTEAISHADG QG 2662tk MARREAKEIIT
of age, Al piglets were consum ng so
Imankiled ration by Day- 19 (aapproxi nai
At the, second study site, a

were fed a
th to 41
it el i
id.
el |
pi

3

4 ":z
| ots

L4 ere
Fat’ion

hahy hi
avail a
wh 3R\
Day -1
abtern
addi t i
iEaR, i
treate
B&Bup

itamirn F on Day -2.

ioﬁ C}% nerl‘sﬁll;\ug{?%%np]o% fhom g“ %Legngo\c\g{r‘;[}f

rn W ater at both study sites was al
bIe a.tc. zlib tuni. Al. test pits wg
si.tlniron injg

and with NA:. .CEL.IR 0.0 nm, IM i
ating hanms) on. Days 16. 17. |l and 9.
on, Pig No. 52 (G oup 9) was treaa:tec
n ection on Day 33, Pig 45 (G oup 6)
d wwth an iron itaiection on Day, 11,
8) was treated with

iai ini:
lid
_go
're treated
2ct 1 ons on
n
In
I'c ith an
was
Pig No. 69

Treated Groups -9 with KLHACFA

Collected blood samples from all pigs
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\AXC LL ;. on Daa 6, Pig No, 74 (G oup 3) was treated
W t h dexanet hazonc and penicillin 1 t) on Day 14, aand
WOR@7/00893 : 51 (Group 1) was treated with PCT/US2006/062662
dexar nctt aaxone and penicillin on Day 13 and ix ith
.NAXC Ft. ( on Day 1.4 tsar various health reasons
Wiite at both study sites, pigs were under veterinary
Care Animal health exam nations were conndu:cted on
Day 0 and were recorded on tine .t-teaaltln
Exam nati on Record Forn1 AII animals were in good
al tnas beégre vaCC|nation as

ealth u
35 (%H&. 1r] \gl X dn ;msa %’\’\ \ sanieg
detenf“nnea‘% ob&er valT 6hONR t est

ani m_al S&‘»‘,‘A@ (? a}?§§er\¥§qﬁ)g§~ Qi} Fg .'Cﬁuslg Qg?gns 1%%&5@1]@”(:1 a

nutrltlona aus casses and

t ' Ssue€ %mﬁ@t‘; € )Qieﬁ RQ %‘?LQL%OI(}( bémf, @PQ? rLup;,b eval lﬁtcﬂ al
di sposition of studd ani mal's was records on{the Ammaa

Di sposishl i05nReeeK Qnd fhalBade rishk GmpRS SIv@Ned {t o G oups
1-6 received 1.0 nriL of PCV2 Vaccines 1.6,
r espectifvighy of the hidvlcohglettdhe | eft: neck regi on using a
sterilie. 3.t? rnl. L.uer-lock syringe and ajsterile.
207209 X TZz" needl'e. Pigs assigned to Goup 7 received
2.0 nniL of I1Cv2 Vaccine No. 7 INl in the left neck
I e gl Qv ikg loh@piaios e Mk [ie1if8 Ghadt of e Kuudiy0 ChmSH 0@ BssaRAved
sterile 2t0g x needle. On Day 14, pigs assigned to
exfatiouiphy AnmaodiswelebnRar® (M) 6fr IREW2n Viar i neniNe. by 4 phitblogist,

the right neck region using a sterile 3.0 oral.
Nmﬁemnﬂ%okmsywmﬂgéﬁmﬁﬁEZam@p@Yh%észﬂgﬁwwﬁ$2&wn@§mW@ﬁan

1 all test p| s received 2.0 M, of >LH ICF

PCl\M whﬁidtntaemfl jogptes deBnividiicen (ADYED gy freprmingd &y Day i** @

m, Luer-lock s girt, and a sterile 2.0y x1" needle.
D¢yt Day 27 all test pi gs 42 WD 2007/ 094893

PCT/ US2006/ 0626 d.2.0 aril of KLIi/ICFAj

th 94‘1“32‘ H\é}hq}ogsg alnthﬁgfshﬁmg \é!i, é}‘ nﬁll.éui%;ﬂ o IL\éHOGR}béW]
b:ir?ﬂy ia Sam%ag\grg.i‘qu & §t\ 5 uf’ ’109 ( i gy%u Axg 01\ ax % (ﬁ g\c SH(_)E\dD%}{& toum B ‘as

rece

xdt}gg’(\.é? ;,;)]1§<H\AQH\F cox@xsuéi @in«m%hdrl@thkﬁﬁd %ﬁ!;ax stegl %&ms l N fxczapfl -Jl-g:)

he 1t neck region using a steri
m%@ afr & haliod sebar Bi@iq Mo @8 Ksobmibd uhid EacBNbbrd haf RpRail Gead QG X
1" trcedlc. additional 1.0 aaa.i _: of the sane
vert@@n ah@Eth ghevdaag cAtWoniaSilagios thi AN tkmaa@_hmpi GoinhQ &
ataL per nostril) using a stcrilc ).0 rail-.
hol@y @r twol Oiideers puildb@a agde sand ands ale. t Gaaat allaastickestative
pi gs were observed daa:ilk. fo:r ox-crall health and
comdy eyl vavy bntst sgpurzﬂhyin-w.oawded {inisher building and Groups 1-8 were

boused i converled nursery butlding. Each group was housed in a separate pen {11-12 pigs
per pend and cach pen provided approximately 3.0 square feet por pig. Each pen was on an
elevated deck with plasuic slated foors. A pit below the pens sorved as a bolding tank for
excroment and waste.  Each building had s own separate heating and venulation systems,
with hitle likelihood of cross-contamination of air between buildings.

At the first study site, piglets were fod a specially fornulated milk ration from barth to
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fromDay O to Day 19. Observations were recorded on
the dinical Cbservation Record. Al i t) test pigs
W0 pacopesabser ved from Caf 0 to Da 7. and G oupPGT/usz)06/062662
further observed fromDay 14 to 21.. for injection
site avaaciions. Average daily weight gain a\ aas
determ ned by tve:ighing each pig on a calibrated
scale on.Daa\\ s , 24 and 49, or on the dad that a pig
was found dead after challenge. Body 4 eights were
recorded on the Body Weight Fornma. Day 3 body weights
aplBrifateM i3 ddeked b0 Bl @Rkisplcse b @Gind QLA ANARI ARbZ AAL] B t
Day 24 and Day 49 ix eight data 15 wa_s utilized to
Dglab érppiormatelyel ‘aversiag agtal Aydweglitstogakin, {1t ADWS vk 0Fd a
each pig during theses tale points. For pigs t hat
cugljre droafrv@rated halhenge van ditibe hpreriai@ iy thgi9 age tellewsi WG
wWts adjusted to represent the ADWC3 fron1Day 24 to
Tibpire Walyt obotdeal Kitesivgs diodetloblpadiééietin ne PCV2 ser ol ogy,
venous whol e bl ood was, col | ected from each gl et
f r offl {4y e "o‘f‘b‘i“i‘“af‘ W YR & &Y oh ‘t‘jéi‘y?" ”30‘3?18 Oﬂ)“ For

wg et nnd 8o ?’aﬁiy‘i?fﬁglgﬁ %%b mzhgv Ve b i,
dd(:ij!(mn sxg \r(]) ap{)& G )&ﬂ}? W tlball ca h, W J(\]} .:ll! 1 ﬂl\l m;w%lon \ 8 ffl) 57 {thv 43 d{%mu{)

00

wilk gaﬁhﬁ& LA, 96 mﬁ@§,@s,g F)(“WP% il ReT o {@;bug%f%vagﬁtatgl]mm

, venous ood from each pi
N Q‘éﬂ h18ctethfd p;m\Ioh €. ALY J) Qs FoaRBARL GABRANHSIRE Genicittin
sterile I Sg x Vacut aai ner needl e (Becton Dickinson
ond@Rd 1£RRPAL NI :; (@ khvdsrehakedh deNeWith&aé £8G6nidillin ofDay
\"aacutaa:i acr necdfe holder and a 11 225 rul e SST.
13Bhoeith Xok{Ect sons jatoreadhs kehifeepaisnt wer : recorded on
the Sanple Collection 43 WO 2007/094893
PCTHEB2 00 6406266 2sitcReggy dereBludod vitmingact<SSThonas health
allowed to clot, each SS T was then spun down and the
exgyEpRimEare wadveldd othRpiesd were sreprdus oty disalthrigambasiop Bgeord
a sterile snap tube and stored at -70- 10" C until
Fopragr &l apimaly Wt &t ses @““*Sé‘?‘h ﬁ*t“é‘ﬁ‘ﬁ’f:} @’s““‘i/\én"%‘c t"és‘%“é‘ﬂ‘“\‘ 8t

resence nt bodi es b
deB@‘?‘%%ﬁ’hé\“““ﬁ“{j§“§é g YR PRIBYS ‘éﬁ‘é%‘}/‘bfé‘?dl “y"‘? ‘P ?ﬁdﬁié%}‘hé'ﬁj
llugbk)lp?){l"ﬂt!‘\ }OHO!’ t() (91& »ni,u a‘!\d&' i¥“>r“l-'l < T}dot{‘]sﬂl§% Eajl}g di%% T{ln(&%“ n.uduf:w.o n

ecor d selr'va
g R VT % r< J i ¥ yS 24.
I.ngg&%ﬁsgm .op Iﬁh& e{i}:g{agl W oz hg/ %dsg)ggxa AnR iz ggg&ggt‘} gcg day up to

andopyj, gl l{#dbn'@gna@@%d“@ {;r&xp@ﬁ%ﬂkéemd AdaGRORr W@b WiRShes 1-6,
inserted infra nasally into

respectively, IM m the lefl neck region using a sterile 3.0 mL Luer-lock svonge and a stenle
20g x 45" needle. Pigs assigned to Group 7 meceived 2.0 mL of PCV2 Vacoine Ko, 71M in
the lofi neck region using a sterile 3.0 ml Lyer-lock svringe and a sterile 20g x 5" necdle.
On Day 14, pigs assigned to Group 7 recetved 2.0 mbl of PCV2 Vaccine No, 7 IM in the
right neck region using a steride 3.0 mL Luer-look syrmnge and a sterile 20 < 48" neadle.

On Day 21 all lest pigs received 2.0 mL of KLH/ACFA IM in the right ham region

using a sterile 3.0 mL Locer-lock syringe and a sterile 20g x1" needle. On Day 27 al test pigs
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either the left or right nostril of each pig (one swab
per pig) as aseptically as possible, t tl sw shed
wae@anghspdr a few seconds and then reno red. BaCHIUSWA6/062662
was then placed into a single sterile snap-cep tube
containing .1.0 mM, of EMEM nedia with 2" 64 | FBS. 500
unis/ail., of Penicillin. 500 pg/nL of Streptonycin
and 2.5 gg%aglL, of Fun{gizonc. The swab was broken
off in the tube.. a ad the snap tube was scal ed and
appropriately | abeled with animal iiu:nibei% study
reddieben, midat gLaficeold e6tidromm shivdysiday seAd masalverlock
swab. " Seal ed sap tubes 15 were stored at -40 : 10 C
sviiik bid 4 srealkSpok t'adeddvem ght oia :ice to BIVI t..loseph
Nasal svi ab collections were recorded on the Nasa
Swabs Sanplie p@olakantd onCRopmi-8, redelfed R&DmL.cantfuiét 84VDL
guantltatlve virus isolation (VlI) testing for PCV2 on
chy hgsalﬂkmﬁ sSamglh érgm mhém rnetb‘uiwﬁ §w\h/ew>&émeb~‘@p$ es!s*é@i Pppl
: val ue<s. gs. or |ess wa
L “E‘ 'H§1 %E?Léd“%étj%&‘*r xfé? \ ﬁ‘&“‘l&ny*“\ﬁgP H‘é"*b? bat-of “‘[* ﬁﬁ‘ﬁ ! 5‘“3"3"

v 88‘?’%'2‘“%%%\0‘06% P5ig30 s B areror i v 1Tt B LR SPYE
[8 .2 ropsied to the |level necessary to determ ne a
ang, i i&( L mu a,
dira SI'sS. &Goss |lesions were recorded and no tissues

wer t 1d. study ..
?L@{ SE@{\Q@ ﬁb\ % Hb%ﬁ G Ji]gﬁc.ll Atmd ﬂ\ecef@ggg&%nsﬁl}d Y §.d

site, prgs ft pri or
fropBay V1o DAY 85 dRuREoflead: t@d&:d@%ﬁz fﬁ9c ﬁ{léap@b\LsQﬂ%HtR@&&ﬁ&ilﬁ
(Nos. 2, 43 ), and pigs euthani:ra;cl on Day 49 were
e NHET QRS HRG ved N 1TK BISDEES hiRTToer & Ahadbandd hhe Day 14
percentages of 225 lung lob ;s with | esions were
o e dicctdn e tiraorhe arvapsydaRepoti: ¢ha i dddmAll by weighing
2007/ 094893 PCT/ US2006/ 062662 From each of the 103
capi igsoveniiopsi wde at Divhe’. 8eadrfl © budy dgithe s pig v Bgudiglead
sanple of tonsil, Itaait~. heart, liver, rrtcsenteric
afipry hpbenerod Bods| wiigreyeramyomivigen talBory Wistshnbue. Wayas bods
placed ia:ato a singic container with buffered .10%
w “P@F‘ﬁ‘&%ﬂ qeitiged ‘Q\B‘P‘F‘*d“iﬁﬂ’&t“ﬁé Faoginaiaqian- slappt ang P@rﬁ(’t‘ﬁéﬁ‘“ Sihe
i oned orr into a irl-

RN it Bl g O %‘ﬁﬁ‘eq ﬁgﬁw i oty R
V\h
umﬁ, paml Pm plxga\éi@i dugl %?x,% allo g s %mﬂi tm <u Gt z?l)\’v e m? usied o

ons wer e

uér&@mhl%%ﬁ?@ mlB‘?)QOHm ll:%&im of dgz {M/ar ds, forrat al I n f axed

t1ssue sanples an agnos I ¢ Request For were
S me Jr&c?gw Jc%(llmlgrél-ﬂ{g\ i ggﬁ*ﬁ(gg xr&gom lulh!)ig bi@@d §EJ d0ectWIR/m cach

conducted i n accordance with standard 1SU | aboratory
pid¥ GG RAMW RSl Qhouk GG MITAGs S ARMI48 For cach piglet, blood was collected
from the orbutal venous sinus by inserting a stenile capillary tube into the medial canthus of
one of the eyes and draining approximately 3.6 mL of whole blood into g 4.0 mL Seram
Separator Tebe (SST3 On Days 24, 31, and 49, venous whole blood from cach pig was
collscted from the anterior vena cava using a sterile 18 x 1 %" Vaculainer needle {Becton

Dickinson and Company . Franklin Lakes, New Jorsey), a Vacutainer necdie holder and a 13

mi 58T Blood collections at each time point were recorded on the Sample Collection
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sanpl e and Slide preparation.. and staining
techni ques. Fresh tissues in Wiirl-pales were | tl
WG kioppe@Isi t h i ce packs to the Study .' Monit oPCTE/UR2006/062662
storage (-70° W10 C) and possible future ease.
Fomaal i na-tl| xed tissues were enm ned by a pat hol ogi st
for detection of PCV2 b |I.HC and scored easing; the
fbtl owi ng scoring sstem 1) - None, | - Scant
positis,c staining. few sates- 2 = Mderate positive
staianing, nmultiple sites; and 3 Abundant positive
ReSéral BIRG.in cCRSET Was 8ldkbd u@hionth BHEwhd GSUSuISd Quitthe
fact that the pathol ogist could not positively 15 dif
seimdantdgattaringlrsanmalas chiNffO® amesienhgr e dnd Mored es@bt s
f'or these tissues were sinply labeled is |ynph Node
HnCoutthestgt graelagi den  bdmen hingte stersiggedeiof Be peawke of PEe
two tissues per at imaal. Results Results for this
N@&%ﬁb@éﬁﬁig&'IW@WmﬁelnMF It is noted that one pig
from Goup 9 died 20 before_ Day e
dleﬁLbbgtOWaﬁéfﬁﬁ%ﬁﬁh Tﬂ15?@7?Hbﬂ@@%b%bdwwmrﬂﬂwgmbmﬂ

S ou ;a | pig from
~"e;°8"%°fgs“mw St oo BulF s hRer e Rhefla ea”alt s x
as S'g%kbg? ATy p%s\y %Jl:]r\:]]\dle (}\,d}ﬁn %{) :Dghﬂeﬁti 0 E&;Q ?‘;t& Z}O@]ﬁd G&-]dol]\li'ﬁbbl‘ud
\uﬂg\@ﬁ ﬁ)em q\ﬂ:ﬁ)gtiﬁ‘dn% D4\ a»‘%lz) 3# iq*hl Q{QJOII 34\ gt W Sq]% d%ﬁ 1%4@1&\ ngo
ed W th any droups, Average y MEIg galn
ui(‘xemtﬂcvﬁ o S5 doStriPbCcall §39PIed 2P §LOMy as Jsé‘bm'@bla@ psible.
Goup 9, 225 the strict negative control group, had
swidh®l hb@hestas O scois(shd @Bn Qunbled. | 528 dRaty)as daldlovesion
45 WD 2007/ 094893 PCT/ US2006/ 062662 G oup 5 (0,94
sitldle 2Rrilc @b day)be GButaihing 0 e IEVEN 0ok wiose: BSSupLgisedl,
rORF2. Group 3, 3 vlaieh received one dose of 4 ttg
of Fenigtn 230 gl phéidpowe st WNDWG ((e0nl4 0 BpRikadebsThdaydly was
followed by Goup 7 (0.50 01 5 | bs/day), which
brgbeg afif wede pe. (’itlfb%!éémafmbkiﬂlﬂii ggled pdaipprerBicalpheded gy i gnimal y
of Group Average Daily Wight Gain ADV\G) G oup
1mrp1i-)‘éa(tu|z:l\ Fs}@itnpq) {Ntu]_wgt)qnbgyaﬁé? (“L‘ja)‘/‘“‘ﬂ yswapy, Mﬁﬂgg Qi@p tubes
usted for ‘gﬁndead gefor

WEre Jtmcd al -3+ 10° € mcm)g i on 1¥e tol%i‘vl St. Joseph. Nasal swab

____________________________________

reQiLQerk DS a@ieé‘}’n io;%.;. \a‘h@ !&%aﬁm of 18” Ras &resk l\»as«d%§§3u\e]i%eéglggc
1032 | bs/ day

and any value greater than 1.3 logs was considered positive.

Pigs that died (Nos. 28, 32, 36, 69, 82, and 93) at the first study site were necropsied
to the level necessary o determine a diagnosis, Gross lestons were recorded and no tissues
were retained from these pigs. At the second study site. pigs that died prior to Day 49 (Nos.
45, 23, 38, 35), pigs found dead on Dav 49 prior 1o euthanasia (Nos. 2, 43), and pigs
euthanized on Day 49 were necropsicd. Any gross lesions were noted and the percentages of

long fobes with lestons were secorded oun the Necropsy Report Form
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20

3 VORF2 --- 4 jig (| dose) 12 0.49 : = 0.21 Il as/day
4 rORF2 16 pg (1 dose) 11 0.84 0.30 Ibs/day 5 rORF2
we2@7pg803 dose) 1.2 11,94 11,22 |bs/day 6 rERFRS2006/062662
pig (I dose) it 1.72 A R25 |Ibs/day 7 KV O doses) 2.
030 0.1 ? Ts/day 8 Challenge Controls 1o 0.76 0.19
| bs/day 9 Strict Negative Controls 11 1,06 0,17
| bs,/da VORF2 isolated "rrzi ()RF2. rORL.2
rccoarbitnaarti bacul ovviru expressed O | 2; killed
vx. hole -ell fFdFS '= PCV2 Virus grown in suitable
cel FrouhiukahP Vi HekabRgy o s sl @kl spE, aseikashflebon
in Table 7. Al nine groups were 10 serone aFt d for
B2 golvaDaivd, m@uuidayydpk.node, bijiaapst ngoel Vinggaorc plde@i
vacci nes had the highest titers. which ranged :from
inig 2@ gl optgng 20th2ulfRed $0% éeeblvi ngidkinkbadispicrsaibply &owoithe
had tile next highest titers, followed by the groups
SBPEG @@Wi“ﬂ'@oﬂlﬁm gansqpes plasd e oy ﬁ\gllrggﬁ.n tMGechy Biagyosties Lid.,
2007/ 094893 PCT/U82006/062662 rctrrari.taed sc rorrc
Thabrl G Raend 'S Wihirl-pehaies placesh mbag/ Eashy *«(a‘hiawﬁafw@i* ty \7@&1&2

vacci S re e| Vi r contl nu
Sl Eb‘ﬁ’ap ‘é‘gF GOt et Pot it Goany byt
l:&sm sd;ﬁ)las all m“,n(ssn(, qmsleldoml \\ut, \uhlmtef‘a %\;filgg' !mshnﬂ l!?i(‘ cit,s V:%gi’

recei vacti

Wi §L81g\(&,drm Iicgmci{n@ \pgpsqmﬁ§[ piUclath ;z?(ﬁ'\l thc%El}dw I&rt &R%:{)%&l@p&l 9

continued to renaarin scronegative

sah 86 8hV LG prop . M@ (‘sﬁxhﬁ:{xekchglqﬁ’eQS’ Q%es®h meiu_hsem | \,S]hl}ll Qs Overe
viral vaccine and tlrc lowest close of r.A?t.F2 cler

shpfiastihatfcishe 1is shan gﬁﬁﬁm $GT:0kRQ (-CRl: [1eTP MNSESsibIPfugiSe
receiving 1.6 fad and Irg of'r }1 F2 aecines had

usS | Faglanyixbd ghes wike charbibddety S hitalbgig al deetige oL DNV Bl BIC
Group on Day 49 cler aonstrated a strong serol ogj cal

angt eepd uking e folb@infabirey Histe@r  axdiomari-y Seht 1©@0upstROW f[wFA
Titers AVERACGE 1.F.:A ":I'"ITER Goup Treatnent Da -3

sitfay zl,ki'ﬂ@gye PogitiPe Apingyg. 1@)&9{)1@435@? cand 3 = Abundant positive staining,

diffuse throughowl the tissue. Due to the fact thai the pathologist could not positively

differentiate inguinal LN from mesenteric LN, resulis for these tissues were simply labeled as

Lymph Node and the score given the highest score for each of the fwo tissues per aninal.

Resulis
Results for this example are given below, Tt is noted that one pig from Group 9 died
before Day €, and 5§ more pigs died post-vaccination (1 pig from Growp 4 1 pig from Groep
6; 2 pigs from Groap 8; and 1 pig from Group 9. Post-mortent exantination indicated all six
died due fo wnderlying infections that were not associated with vacomation or PMWS.
Addittonally. no adverse events or infection siie reactions were noted with any groups,
Average daily weight gain (ADWQ) results are presented below in Table 6. Group &,

the sirict negative condrol group, had the highest ADWG ¢(1.06 = 0.17 tbedday), followed by
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1l e ORF2 1f Irg (I dose) 500 529.2 4400.0 7866, 7 1.
1054, 5 - m e e i
WO 20074094893 - - - - - - 2 NIRF2 - 8 pl; (ldose) 50.0 BCT/US2006/062662
3466, 7 6800.0 It 181.8 3 ORF2 4lag (1 dose) 50.0
187.5 11;33.3 5733,3 93 33.3 4 rORF2 - 16 I1rg O
(1 ose) 50.0 95.5 1550.0 3090.9 8000.0 5 rOR F2 8
ra<F (1 dose) 50.0 75 0 887.5 2266.7 7416. 7 6 rt1l 1
w4 li (I close: (M 50.0 55d1,0 3118.2 10570.0 7 KV
(2 does) 50.0 204.2 3087.5 4620.8 8680.0 8 Challenge
Grognt 1oeks 039 1101485, ik Qe RivbDoi 454385 Jg 09:\{&{1“’ [ Cioublegﬁﬂﬂtw c
Cor:rirols 0.0 51,1 59.1 54.5 613 4 v(}'Il I..
redeBol @t @dsewl | pp b vOORIE a8 e idwe@, ADVEG (.49 X0, ”-ﬂ I BN iﬁiim« ed
r~xc, raahrr~arrat hzr, irl;>"rr~r~ wprv c~k s:11..Kk
by Nirodpi 7] (. &8 UzitS | ligsid@f )owhigh it fved AGusiAD! ROGIARG94893
PCT/ US2006/ 062662 virus = 1'c t ,virus gro van in
suit ahle ,ell CQull-are For calculation puroses, a
100 1. F'Atlter , ~Aas designated as a titer of "50
a: ' eAghipS Tmmary plbrogp (}a@*"&&?'gﬁ%‘d‘r’é‘ﬂc%(é‘:’?ﬁ(‘t}er of

12800 % *ngu of—Cl-i-al-l-erve Atk Dav

OO oo

GodupNecr cr psv TTdaammesul ts frd tkfe&&ﬁadﬁa@m {OR<21d Ot P er
clinical observations are present d below in Table 8.
This summary of results ingcitul edivelsiSernatligpsiordlay 29
Abnor mal Behavi or. Abnormal Respiration, Cough and
Dy arirpgas . | (%ﬂ(@d&n j ncl udes t;he resul t:ﬁ;vanOmnkhz%

Su ry of up Q/er all | nC| dence of CI i ni cal

""" Sy' i t: UIII S allu IaUI C J.U lIlbI UUCD Li CDUI l S ll Ulll t hC
S’élm’rﬂi‘l}&éf 8reUdosup Mortal itly (Rates Podt-Uciluahy enge_
The nost _common_clinical sinptonl _noted in this study
was almes gl behayi or, whi ¢hyvas soared .as Mg t o
severe | et harygy Pigs receivi ng the 2 | ower doses of
VU ys IUL,UIVI "y .J.U Ilg IU'(I'L clllu [Jlg
récei ’Vﬁh@ ‘2’%”6%@ of KV vaégi ne had“ﬁ""ﬁd YK razes

of =>27.3 . Pigs receiving 8:ipg of r RF2 and the

SEriIGHRF2 -8 pg (1 dose) 12 0.94 & 5,22 Ibs/day
6 | tORF2 -4 pg (1 dose) it 0.72 + .25 ths/day
7 KV {2 doses) i2 .30 4 4,15 Tbs/day
8 Challenge Controls 10 €.76 + 0,19 the/day
9 Strict Negative Controls 1t 1.06 £ 0.17 he/day

VORF2 = jsolated vieal ORFZ 7ORFI = recombioant haculovirus expressed ORFZ; killed whole oell
virgs = POVE virs grown i suitable cell cultare

PCV2 serology resulis are presented below in Table 7. All nine groups were
seronegative for PCV2 on Day -3, On Day 14, Groups receiving vORF2 vaccines had the

highest ttters, which ranged frony 187.5 to 3202, Pigs recetving killed viral vaccine had the

next highest titers, followed by the groups receiving rORF2 vaccings, Groups 8 and 9
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negati ve control group had no abnornmal behavi or None
of the pigs in. this study 15 denonstrated any
W@ Rwosash3 r espi rati on. Coughi ng was n tccl frepuiBn$1006/062662
inall groups (0 to 25%, as 4, as diarrhea (0-20%.
None of the clinical synptons noted were pathonrlonlic
for PMWS. The overall incidence of clinical synptons
vari ed between groups. Groups receiving any of the
VORF2 vaccines, the group receiving 1.6 ug of rOR F2..
the group receiving 2 doses 20 of .KV oaccine,, and
reliRd Ghalcernga ®onh obn pEOLRady theichi-ghast vORICIvBRRGE
of overal |l clinical synptons ('>36,4% . The strict ne
codttnuedeto clomtiselic gramp scrdlb@ead reepspser 2@ chigely 8y e s@upihat
rOF2. and the group receiving 4 jig of rORF2 had of
regivodiaiol dojen of distkclerimlatesncoffizge kit icad IO npronswoaf siofl 9§
8, 3%and 9.1% respectively.. Overall nortality :rates
roggand *tfe’@ﬁ& @lﬂ @ub%w\uaﬁd@b@ atined 1 rerPHeCgReEper O Bhsithgjeo
doses of KV vaccine had the highest nDrtallty rate
reqe TB*“7@R)‘ 2 VERFRY- @ dgicoape PRty *frlbt:'évve“ad &’Cd‘g‘f%tﬁ *—“%478” Wo
2007/ 019§'893 PCT/ Ug 6/ 062“63‘653 _VORF1 3‘3 ORE
dopipRQERes! g pIOBECR SGOBRIH BREISHN &5 eSS | ct“’ it ga‘tﬁ%
Lti.r at a

\dg,mc%hd{l gE)Q\U ngjnf: ]I&\ ta}us g)an iﬁ‘mlﬂ, B4y mnls?ls ?tt]s 011 ]tId\ -ll?

servatrt ons
uﬁgzg.r@}[t P{m%Am;%fqﬂﬁ Jllxb Resp| ration, Cough, and

oup Treatnient N Abnormal Abnor mal Cough
Diarrhea4d F3elat~ io:r Behavior' 1. Y(3f .F2 " 1.6
lal' (1 dose) 12 2/12 0/12 +/.12 2/12 (16.7% (0%
(2599 (16" 7%ble 2. KuekdRR? of Gubipgveirdosay 1 4/12 0/ 12
1/12 1:/12 (33.3 "~') (() :"t) (83 :"t(,3 rte) 3
AYERAGEFR TR ug 1 dose) 12 8i 12 0/12 2 1/ 1.2
(66. 7t~ ~t ((~9% t 1 6.7+ir ) (8. 9% 4 rORF2 - 16 .g

(gi‘g'updos G) Tx]célﬂn/a &1 /11 [‘Q‘: Ll (ﬁé%‘u@ 2 %)113‘%‘4 Diay 31%% | Day 49%%%
i VORFZ - 10 pg {1 dose) 00 5293 1 44009 TRE6.T 11934.3
""""" > | VORF2-Spg(idos) | 500 | 5000 | 34667 | 63000 | 101818
3 VORF2 - 4 pug (1 dosed 0.0 187.5 | 11333 37333 93333
4 sORF2 - 16 pg (1 dose) 0.0 3.3 §550.0 09 RBOO6.G
3 tORF2 -8 ug (1 dosey 0.0 750 8873 2667 74167
6 yORF2 ~ 4 py (1 dose) 0.0 50.0 330.0 31182 HE70.0
7 KV {2 doses) 0.0 2042 | 30873 46208 8686.0
8 Challenge Controls 30 350 IERY 300 34333
Q Strict Negative Controls 0.0 b2 39.1 345 61364

SORF = jsolated viral ORFZL rORF2 = recombinant basudovins expressed OREF2; Killed whole cell
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]
[

rORF2 - 8 1a 1l (1 dos) 1.2 0/12 0112 1/12 0:12 (0%
6 rrOR 12 ~ 4 1 (I dose) 11 1/11 (a} 1t,<,) (1/11
WQLWI/09489x) 0/ 12(0% 7 KV (2 doses) 12 7 a 12rQOr/US2000062662
0 12 (#)'.".ca) 1/ 121 (. 8.33 (()4}ca) (8.3% 49 WO
2007/ 094893 PCT/ US2006/ 062662 8 Chal Il enge Cot nois to
1/10 (11i 10 2/1t- 2/1 t- 11' (0% (20% [20 Strict
Negative Controls 11 011, 1 411, 11 1 ()I'II t#) )
(vi.] (0,3 O;"LD)tlif> t:,i?lxaed viral )R 2;
IORp 2.:;: 3f i a~Ltr tiln tnt IM.3z. ttx\' |r-
VIF@X{IB'S yip8 Grobi?ih bditabiepli dilnkd ed 1t 30 e cell.  wvir us PCV2
*Foil atesiatigumwpoien oAb Fablite o ldbsignmBBad o Hered 30! 3 T@D@IFA
nunber of pigs in each group that denonstrated any
uighvaodervaaddehaitiiont “12f%9". at 1 east one 5 clay ' Total
nunber of pigs in each group that dermnstrat ed an
T EphShtllen®espi ration for at | east one day ' Total
hunber of lips in each group that denonstrated a cough
UHOR chtey@ast one day "Total nunber otf p| gs in each
ea for at

t t
oo A T BB P BB
ilh{l sl((zu@imm§yc§}pxg.gxﬂéuﬁug&p w@g@ﬁ;\n@eﬂg \bﬁg naf: !qux zgze ﬁmm\gmgs

Rﬁ,i]:\.zlraismndfgeu_;h/ aid Diaihica” TaBIS ¢ inchides ke VGG o 1316%9;1%9&14 bi @t@ﬁ)e )

Overgt! Tricidence of Chmical Symptontsand Table 10 inchsdes results from the Sunumary of
Grogpr Mortality- Rates-Post=chatlenge.  The most conumon clintos] symptom noted iy this
study was abnormal behavior, which was scored as mild to severe lethargy, Pigs recciving
the 2 lower doses of vORF2, pigs receiving 16 pp of rORF2 and pigs receiving 2 doses of
KV vaccine had incidence rates of > 27.3%.  Pigs receiving 8 pg of rORF2 and the strict
negative control group bhad ne abpnormal behavior.  None of the pigs in s study
demonstrated any abnormal respiration.  Coughing was noted fregoently i all groups (6 1o
25%), as was diarrhea (0-20%). None of the clinival svaptoms uoled were pathogoomic for
PMWS,

The overall incidence of clinical syoyptons varied betwesn groups. Groups receiving
any of the vORE2 vaccines, the group receiving 16 ug of rORF2, the grouwp receiving 2 doses
of KW vaccine, and the challenge conirol group had the highest incidence of overall clinical
symptoms (236.4%). The sirict negative control group, the group receiving 8 ug of rORF2
and the group receiving 4 pg of rORF2 had overall incidence rates of chnical symptoms of
(9%, §.3% and 9.1%%, respectively.

Overall mortality rates between groups vavied as well. The group receiving 2 doses

of KV vacoine had the highest mortality rate (16.7%) while groups that received 4 ug of

48



kv

2 VORF2 8 I:tg (1 dose) 12 5 41 711 % -
-------------------- 3 VORF2 $tg (1 dose # 1'2 8

W@07MY4893 t ). 17F2 - 16 gg (1 dose) 1.1 4 36.ECHUS2006/062662

rORF2 -8 lig (.1 dose) 12 1 50 WO 2007/ 094893

PCT/ US2006/ 062662 6 rORF2 - 4 .tg (1 dose) 11 7 .V (2
doses 1.2 7 58.:3+t 8 Challenge Controls 10 4 4E1%
------------------------------ 9 Strict Negative ;

VORF2 - Hogof rORE: or-8porof rORF2-amd the strictmegative contrd @rolRdiPhad 0%
tsol ,Eted v 3ral OR ...; it tld N.WTccotttbhirtant
mdriati@ ratdsl fw in t", c.xPiv .""I (A | ", killed ..whole

call zriE.' PCV2 Vi FU groc; n azt :sEai W cell
culture Tot al nurrber of pigs in each group that
deniotsttated, "my clinical sy.uipto. ui. for at |east
Onlebless). ﬂ“ay‘ﬂfl‘aﬁ Kagoup(bsapy atirpp foy “('Jﬁ‘fl’(&i*b’éré'ﬂwp Bangepgpl

Rat es, Post-chal |l enge G ou . reatment Dead Post -
Mortality 1 ateR “Y&’H&\q“{“e{;%“@g’*‘I“‘\P@‘T*P“‘Z - 16 1{ (1 dose)

12..1..8.3% 2-tjtrt2.-8 | ann\ lm2.2..-8.-3% VVORF
Gowpg, (.| dbseyeni2 11 { 104 %JxlmlﬁﬁF‘ %bndmml/v (QGoegiose Diktllhafﬂr
0% 5 rORF2 - 8 jig (1 dose) 12 El 0% 6{tORF2 { 4 u
g: (.1 dose: i 1.1 1 9L' %Hdus{e® ddibs)orl? 2 16.9:"
i vORF2Z ~ 16 gz (1 dose) i2 2112 12 3412 2412
(16.7% (0%) (5% | (16/7%)
2 VORF2-8pg (Ldose) | 121 #12 012 112 112
(33.3%) (0%) (83% | (83%)
3 vORFZ2 ~ 4 pg (1 dose) 12 &2 412 2412 1712
(66.7%) (0%) (16.7%) | (83%
4 rORE2 - 16 pg (1 dose) il 3411 11 011 (0% 211
(27.3%) (0%) {(18.2%)
3 rORF2 -~ 8 g (1 dose) 12 0712 /12 12 D712 (0%
(0%) (0%) (8.3%)
6 FOREZ -4 g (1 dose) | 11 L L140.0%) | 048 LOALE (0%) | 0432 (0%)
(O%0)
7 KV (2 doses) 12 72 a2 812 ({fe) 1412
(38.3) (0%%) (8.390)
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51 WD 2007/094893 PCT/ US2006/ 062662 8 Chal | enge.
Controls Il- | If)"; 9 Strict: Negative Controls :11

WO 2000094893 , x rkl1l2 isoljnted vrrifi R 2, rCkl 2 RUT/US2006/062662

reconbi nant baculo; irar larc- ed (7kl: y. 3.rlli i \v
hole. cell v it a 1'C 2 virus grown xar Suitable
cell Culture PCV2 nasal shedding results are presented
below in Table 1.1. Followi ng challenge 5 on Day 24,
1 pigin Goup 7 began sheddi ng PCV2 on Day 27. None
of the other groups experienced shedding until Day

33, (The pul k of []Wsal =dd|n was ed fro i\
8 oy B e e 2Ry By TRET by e o

ecew ng any of the three RF2"

vaccj nes and groups renvMy g.xt her 4.0r 8 jJy@, of @Rgz
had t he | owest inci dence fL nasa I (h\)ddl ng”%? C,{7
{

IOA Tha--ekhal-l al et e-a4m

OO ad
\ S . LA S \JII(J.I 1 CII \JUIIL I UI yl uup \ J uu ||au

the hl*g'mé§ﬁ"ﬂshédm1f¢ig 1a1 e (0%, .Foll onwed! @)"‘3’/@ § el (0%
strijct negative 10 control group (Group 9). which had
arr fincidence rate of| 636%™ 4 r{fst¥e11] Sunmm ar
trf'i G oup incidence of itiat:sal Sheddi hg of PCV2

VOB DU poiie At REAT RING. mea‘m!pvt@swit*h’m aghed HbeiddehceieRdt e
YHRGTCAE Ve 8T BB P WORF2 16 1to; (I dose} 1"? 1

8.3% 2 v(PFZ 8 lad (I dose) 12 1 83% 3 ORF2 - 4 p a

E'.l‘zlﬁt‘@gzﬁm éf lg&ﬁ iy Tm.h 80:@3@ fﬁ‘_ﬂ niongmgd jm\(‘ nouagi%mhmf fofat c%i%x% 05

':za}‘;' ose) 1.1 1 9.1% 52 WD 2007/094893 PCT/ U82006/ 062662
KV (2 doses) 1.2 Y 41.7% 8 Chall enge controls to 8

L. 0, -1 - . ) ’ L .
“1 &Q]mu@ré of Bx@s i each group that demaonstrated ay abnoomal respiration for at least

one day
“Total number of pigs in cach group that demonstrated a cough lor at feast one day

“Total number of pigs i each group that demonstrated diarrhea for at least one day

Table 9. Summary of Group Overall Incidence of Clinical Symptoms

Group Treatment N fucidence of pigs with | Incidence
Clinical Symptoms’ Rate
H vORF2 - 16 pg {1 dose) 12 5 41.7%
2 VORF2 - 8 ug (1 dose) 12 3 $1.7%
"""""" 3| yORR-dugCidessy | 12 | 8 . 667%
4 tORE2 - 16 ug (1 dose) il 4 36.4%
""""" S| fORR2-gmecidosy | 12 L K%
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9 Strict .Negative Controls 11 7 63.6:u vVOR} 2
isolated t' xa31 OR} ~ , rORF2 . T reeiaa)thitaa)rat

WO 2ay09eb3-~t itta cxl)re sed ORI 2:, killed WrC/ES1686/062662

virus ::: |.'ct 2 virus gnruxa in sail: ble Coll
cul ture The Saraa)araaars' of G oup incidence of
Totens, Group incidence of Gastric Ucers, 5 Goup
Meat) Lung Lesion) Scores. and G oup Incidence of Lung
Lesi ons are shown below in Taablcl” Six pigs died at
the first test site during the post vacci aatioa) phase
of, the study . (Goup,4. NSl Goup 6, M1-1 G oup,s,
2;{‘ Gouprbg,g*l\lfgl%’%)dg&?—'ow olljﬁt of si X ;]pi g' had i
f i brinous-lesi-ons i-n-on or.r aaare--hodv-cavities
T TR T TOoOO) TTOOIOTTOTTRY T T T TN TT O UUU] AV AL> 3 A ) T ORI
pi7g (|G oup ¥B)i{2kaws)i csi . pr:ils consisteht with | 3583%
clostyi.dial disease, ahd onepig (Goup 9) had no
gross) |l e L,‘,S.T Nol an; of the pigs thaif died 10, {L__{ri Ng
the post -S(i}‘g'{i:]cg?en([;o&h%ﬁ phaseL of (lie s'i udy had Iési on

--GOASHSt-eat—wW-t-p--PMAS;—P}-gs-t-hat-—di-ed--poest—el-haal--enge
med pi gStrgutdgmive Gomdizon Dy 49 were nécropsi ed. ®Bb
n)ecrbpsv, icterus and pastric ulcers were not present

SORRAR ﬂ%pkst@l roEl PRF WWHOHT 2 FegantchabiGaompans exdfsddumg 2 kiiesvelns]

V@O 9 ardvl ipoeste cpfealtye % | ung | esions (L3 9%, .
thllowsed by Goup .1 with 0.40 0.50% and G oup 5

~Wth 0.68 -t 1. Goups 2. 3, 7 and S .hand the hiqhest

Iﬁtéldwnmt%ﬁi Plgﬁw eac@:fﬂlu? %itgiegnpmgr:;xmq any cmggﬂk?\;n%pmmttm: ap leadl one

L[esions C... .:<]c) of these |our groups contained one

“Big Silt) %Ilung which skewed the results higher for
these :fox groups. Wth the exception of Goup 9 with
t}<'ro3 lung | esions noted, the remaining 8 groups had
--- Y%lung lesions. Alnost ill lung. |esions )noted
were descri bed as red; purple and consolidated. 20

Tabl e 121 JMRBhdaQfor GrQiRdiGhACAGPoichhikh& I US.
G oup Incidence of Gastric U cers, Goup Mean % Lung

]

ne

)

esi o Scores,  and Goup Fncidence %f ‘l,éung %I‘O S nrs

KtRa | 55 W0 BE0%'004803 P US2OOAKBEIEES Ty Rae
Treatmean |eterus GastriciMean % Lugg,lncidence of
U cers Lesions Lung Lesiofs Noted —  ~

! VORF2 - 16 pg (1 dose) 12 1 8.3%

2 VORF2 - 8 g (1 dose) 12 1 8 3%

3 VORF2 - 4 g (1 dose) 12 0 0%

4 tORF2 - 16 pg (1 dose il g {19

5 tORF2 - 8 pg (1 dose) i2 0 0%

6 TORF2 - 4 pg (1 dose) 3 ! 9.1%

7 KV (2 doses) 12 2 16. 7%
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1. 10RF2 -16 gg (1. (3/1.2 (0% 4," 12 0.40 0. 50%

1(}/ 1.2 doge) 10/1 wvt)ltili2 _ 8 11tg (.1 dose) } 1
W@ o08eP 7,41 a 20."% 10RF2 - 4 |lag (1 dose)Par/Ug2006/062662

()% 0/12 9,20 20.9" "i; 10/.1 (O(% 4.74;54/1 1 4

KRI?2 - 16 i- (1 Q, 11 (wW,0) 3f I 11, 5 cla se)

((]°" "} (36 %9 RTrORF2 8 lig 01 dose) (1a 1.2 ((1",1

0/12 0.68+ 1 1.5%9 121

................ t1.iJd 'r 65 rORF2 4 .8 (1 dose)

I
o 415 7 K D OV
(t72% () / 15]%“715"290‘5’2’“’90/ 9 %’ (0i).ii )y( (750/51036312)

- -8 o - - Kot Nepative-Gontiels - -4 - -3k - - - - - - e B - - -

VIORE R = melated-viral {2, vORED <recomvinant-baculovirgs euprossed-ORE2 illed whoteelt -
vires= ROV s grows o suitabecell cultme - - - - - - - - - - - 8 Chal | enge
Cont rols 0/10 (1110 9, 88. 29.2% 81' 10 ~()i ~' (1) y00
~1715J) 9 Strict Negative (k "I )ty ' t,) #''
“y”»‘ Bagal (q})gpchpg fesultg @mpf\éqngd(hel%\ u( b% !(l( oW n_'u“_ qh_a!_icngc

ex *’nﬂﬁcﬁ-qhk@mﬂ unf(zf \9:11\ 3 ighb{}%”g’ﬁé# /slbs %?9 a< noF a’ﬁ%%} lﬁ\\ 3510
DzP CFI/ H%QSQL»LQQ%Q@\ of the three vORF2 vaccines and groups receiving either 4 ar

8 pg of vORF? had the lowest incidence of nasal shedding of POV2 (9. 1%). The challenge
control group (Group 8) had the highest shedding rate (80%), followed by the strict negative

sontrel group (Group 93, which had an incidense rate of 63.6%

Table 11, Summary of Group Incidence of Nasal Shedding of PCV2

Group Treatment N No. Of pigs that shed Incidence Rate

for at least one day

H vORF2 - 16 ug (1 dose) 12 1 8.3%
2 VORP2 - 8 g (1 dose) 12 i R.3%
3 vORF2 - 4 ug (1 dose) 12 i 8.3%

4 yORF2 ~ 16 pz (1 dose) i 2 18.2%
5 fORF2 - 8 g (1 dose) 12 i R.3%
6 rORF2 - 4 ug (1 dose) i1 i 2.1%
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24

Isltol:4 cell virus = PCV2 [ iriks growm in suit:hlc
cell cillture The Sunin ar v of Gou 11-10:- Positive
WO et Results is shown in Table 13. G oupPCI/US2006/062662
(VORF2 - 16 pg) and Goup 5 (r()RF2 - 8 Itg) had the
| oi -vest :rate of 11-C positive results 5 (167%,
Croup 8 (Challenge Controls) and Goup 9 (Strict
Negative Controls) had the highest rate of | HC
positive results, 90 %6 and 90.9 respectively Table
1.3. Surrmary of Group .1.HC Positive Incidence Rate

G.oup No,, f pigs that hadjat |pgl dence
I éasg one f?ytsds;rg"'é) positive Rite for.NCV 2 | VORE2 -
(]

l—cl-ose

IO Ty A A aaad | T N OOt T OIDT

d
4 40BRF2 16

dose)--12-2 2N AN 2 ORF2-8-1-an

13 25, O%aﬂ&ﬂvmﬁ‘@ls- 4 pg (i1 dose) 812 8 66./7

ltg 1dose) 1.1 4 +6.3% > rORF2 - S p gi(| dose) 12
2,1&7% £ 4 (J, dose) | 4 36.47 1, . oKV (2
doses %ufﬁ;\“ n)f](%;f% < g GI aal . Ie# e Controls &40 9
ORES {:’On DStk tnhegath ve-Conty mﬁ@; L2 10?/} I
VUM A RO LAY TOCCHITNY w»u 3\1 (it i.)‘: ed whole vell
Virgs : =I—‘(\u\uu¥;®m\ \1!1&9&' f idmy Ira ( ) ‘i \)Réé

r-econbl nani . I 1% rus expressed OR ': KV or U

led 1. t? vvhole cell vin-t,, ' PCV2 virus growm n in

SU3Blel $ubli@iy SGon® Ul P RidMR. 2R HAMRBIDI Gastric Ulvers,
PCT/ US2006/ 062662 Post -chal | enge. Group 5, which

GiHQ OB M @0 ONBioll OS85 fvd BirduP Agidofee B R Lasicd@Rn ik g&Ra below in
out perforned the other 6 vaccine groups. Goup 5 had
TabkEl. h$ighigs tieddt M Bs( 03t 9 dBin@ B phhsaddamytion Jphast obtht owdst

:incidence of abnormal behavior (0 ./). the second
{Groypeds N={ . Aaipuben e ofroep 8, N=2; Gronp 9, N=2). Fowr out of six pigs had
fibrinous lesioas in one or more body cavities. one pig (Group 63 had lesions consistent with
clostridial discase, and one pig (Group 9) bad no gross lesions. None of the pigs that died
during the post-vaccination phased of the study had lesions consistent with PMWS,

Pigs that died posi-chalienge and pigs cuthanized on Day 4% were nocropsied. At
pecropsy, icterus and gastric ulcers were pot present m any group. With regard to mean %%
lunyg lestons, Group 9 had fowest mean % lung lesions (%), followed by Group 1 with 0.40
+ 0.30% and Group 3 with 0.68 = 1.153%. Groups 2. 3, 7 and 8 had ihe bighesi nrean %% hung
lesions = 7.27%). Each of these four groups contained one pig with % lung lesions »71.3%,
which skewed the results higher for these four groups. With the exception of Group & with

% hg lesions noted, the remaming 8 groups bad < 36% lung lesions.  Almost all lung

lesions noted were described as red/purple and consolidated.

Table 12, Semmary of Group Incidence of Ioterus, Group Incidence of Gastric Ulcers,

Group Mean % Lung Lesion Beores, and Group Incidence of Lung Lesions Noted
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cough (8-3%, the | owest incidence of overall clinical
svniptons the |owest nortality 5 rate. (0?7%, the
WO owes948pat e of nasal shedding of PCV2 (I .3 BCT/UR06/062662

second | owest rate for bra can % haaig |les:ions M 68
.W1.15% a and the |owest incidence rate for positive
tissues 06. 7% ), G oups receiving, various |evels of
rORF2 antigen overall outperforned group”. receiving
various |levels of VOR F2 and the group receiving 2

doses of killed whole cell PCV2 vaccine perfor med t he

(}ll\f),\zl{p haI | gﬁcalénud\at m d Oll I?.racomt I%n Sj%x m?lil% lngldcnw of
Posti- Chal | enge Dat& - Part ? '[]rg nem g\/gg S
Abnor mal Cough Ovetal | (Ibis “%) lﬁa\?l or I nckdence
of Ainical Sys niptoms 1 12 VORFZ - 16 pt On8d212
3/:12 41. 7% (| dose) (1.29 (16. 7% 9% (25%; 2 12 30RR2
= e 0711 41 12112411 f'/}, (-t (_,iUbﬁBt\._ 32 N
38. 3% FERFoHgetln | GRFO% 4 Yikhg @-,4549 030 12 10 Y~12
66. 7% 41 close) 0,21 (661 %‘(VlG 7% s
S A k- T N “O%) 11 ri3RF2 - 187%kh g
0.84.1..1.13/11.+6 4"% (-1 (‘nqp) D...330...(-2;-%..39...{ 41".€)
56 VIQcRG074Q9480%) PCTIUSRO06/ 962662 41 5 20.2r ORF2+2 8
1tg 0.94 a 0/12 (099 1/ 12 8 % (1lidose) 0,22 (8,3 4a
11 {Al." 4 3t g 1){'72 1;11 [ 1% t}/1 9. 1  xt&% (1
disc) 0,25 (1) .'.1}
3 VORFZ ~ 4 ug (1 dosey | 0712 (0%) /12 Q20x 20.9% 01z
{0%) (83%)
4 WORF2 - 1o puedl 61 (0% Gt 132 4.74% 411
dose) {0} {36%0)
3 FORFZ -8 g (T dosey | 4412 (0%) iz 0.68 = 1 15% 912
(%) {73%5)
) fORF2 -4 pg (3 dosey | 0411 (0% /11 2952 512% 71
{(%) (64%}
7 KV (2 doses) 0712 (0% o2 TXT+22.9% 4412
(%) (75%}
8 Challenge Controls &10 410 988+ 39.2% &710
(%) (0%%) {RO%)
9 Sirict Negative & (0%) GiE G i1
Controls (0% (0%%) (0%
CORFZ = jsolated vival ORE2, pORF2 = recorabinut basulovimns expressed ORFZ BV or killed
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7 12 1 0.503 m7/12 (583) 0/1'2 doses) 0.1 ° (WO 1
t? Challenge EF 76 1/ 10 10% 2/10 EF''J 2

W@200709489%t 1 s d). | ~) ~ .t}: t3 11 Strict \x:.PCT/US20/062662
1.069/11 (0% 0O/.11. 0% Controls 0,17 (t1"ial ORF2'.

xaokited "viral OR'"; rOR: _ teG<.?atal ~i axi xtaF |
tacxl c7i =i xxaa e atxased t)t~F 2; ~ 03- killed whole
cell virus =: 11CV2 'Virus town in so table cell

cultaxre T able 15. Su.tnniary of G oup

Past-Citttlleage. Data - Part 2 Goup N Treatnent
whvb Edlialnkst=yC Nasal grvBansaitf@ctlcuingl detic , Rate of at

Rat e Sheddi ng lung lust one tissue 11-1C, Lesions

posi 6ve for PCV2 --------m-mommmman oo

- - = The-Swmemary of Gronp IHC Pasitive ocidence Besulis-is shows in Table 13, Group

8 {lﬁf }Nm (mm}e § (%haiic%g € (mlécgs} mrd mvuiz 9h('5mvi hi%xma,pg @melq)} §1< tyc

]u@w%m&w%@%%%s»}u%f 15, q? mn&ioﬁ)%e?? ?bpazléx(%x% 5% %1 2 8 ate
2007/ 094893 PCT/ U82006/ 062662 3 12 VORF2 4 |td f)~f,
8.3%9,2() | dose) 4 11 KA 2 - 16 uc, ~ It %1. 5t) ,

3~ - ~Lomhe !3 %lgrqﬁgl of6 g ‘H@( %’&lﬁ\&ﬁ": dente Mgt 9 L2178,

l

(o ) 0.68 dose
CGroup Treatment N No. Of pigs that had at | lncidence
least one Ussue positive Rate
for PCV2

i vORF2 - 16 ug (1 dose) i2 2 16.7%
2 vORF2 ~ 8 pg (1 dose) 12 3 25.0%
3 VORF2 - 4 g (1 dose) 12 3 66.7%
4 FORFR - 16 pg {1 dose) 11 4 36.3%
3 rORF2 - 8 g (] dose) 12 2 16.7%
o rORF2 - 4 g (1 dose) 11 4 36.4%
7 KV (2 doses) 12 3 41.7%
8 Challenge Controls 10 9 90.0%
9 Strict Negative Controls i H 904.9%,

vOR » = pecorobinant bactdovimns expressed ORFZ, KV or kdled
10 whole cell virns = POV 2 virus grown mn suttable cell coltnre
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L

-------------- 6 11 rORP2 - 4 .tg 9.1.%1), | %2.95"
36.4% (.| dose) 5 12e" i 7 12 KV 16,7% 41, 71 4 7.27
W@2007/894898,' 2 2, 10 {"thaa.ll4~~.of.. 1 O [|PCA/BSBI06/062662
90.0% 80 ""i" 9 .88 L:4 : { 2 cowrob, 2c.).~.Crs,
9 11. Strict Negative 0", 63 6%0/1.1 90.9"."' %
Controls 1 112 isolated -viral t)lr)'2; E{?}
reco37t~r[3fi3EE t~.t itli?virt-L expressed x
f)yl:.t"w, | V' of killc d whole yell virus },'C V2.
virus grown in suitable c dl culture Results of this
sai psi-dhaghngat@odphat wiald rdsitdihgt acef Rewgeofanirg 2 shioghd
focus on a rORF2 5 vaccine. Overall. nasal sheddi ng of
oupERmuB Se détet vading astipsc Nablpehie! andighac sDWEL (00n 2wt
a PCB 2 vaccine resulted in a reduction of shi dding,
fbdidaf i K Jlowral(1ReifinisticBedid heh@ios tiro)ote sebwclvedt inkylmphel d
ti ssues al so seated as a good paraneter for vaccine
copfhf(8.3%%hEE ﬂmus{m%@l waiﬂgehm@i feigiomn €eB ol the JRpygOmortality
clinical s and yross | esions were not detected
'mbéf lggelﬁ\xc%fd > gawlﬁxﬁdgn\%?id’&‘}) P NN 8%?‘?]@81?\@@‘ YBW r(trﬁ)édfl
i ntroduced at

g AR t e .f,“ - A S 4
;518*# ftwam“ fth e "“‘s"i?’hg&? o ’8%‘6'&16‘50[0‘63}“%‘3%’!\“% Al

G;E)&T / Us\éhxb éf%"é‘ié‘é‘z‘* i po&é)tligtbﬂ oy u(ilgpf! lQnmSc,g !:eosups “M'é’u(f‘u
vageus tlm@s St \HR‘%& a&?{ggérl&sﬁlp :C&RQEJZOAONQ WPHRed whote cell PCV2 vagcing

performed the worst, Tables 14 and 13 contain summarics of group posi-challenge data.

Table 14, Sununary of Group Post-Challenge Data - Part |

Group N Treatment ADWG | Abnormal | Cough Overalt
(Tos/day)y | Behavior faidence of
Clinical
Symptoms
1 12 VORF2 - 1oug 087% 2i12 312 41.7%
{1 dose) (.29 {16.7%) (35%)
2 12 1 vORF2-8pg | 070 412 1112 £1.7%
{1 dose) 032 (33.3% {8.3%
3 12 vORF2 - 4 ug (.49 % 8/12 2412 60, 7%
(1 dose) 0.21 (66.7%) | (16.7%
4 R rORF2 - 16 pug €684+ RIS /11 36.4%
(1 dase) 0.30 Q7.3%) | %)
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Di sc aass:iota Seven PCV2 vaccines were evaluated in
this study, which included three different 5 dose

WO 20021034803 vQOp: F2 anti gen adm ni stered once on EBEI/US2006/062662
three diff rent dose levels of rORF2 antigen
adm ni stered once on Day 0 a and one dose | evel of
killed whole cell. PCV2 vaccine adm nistered on Day 0O
and Day 14. Overall, Goup 5, which. received | dose
of vaccine containing 8 j. kg of :rORF2. antigetn.

had t he best

results.
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Four off the, six pigs were from Goup 8 ori Goup 9,
VORKT € soket Bial @8 2n W A cotonehimhanejoviof ctiiresed DRFpIRAgs killed
vigla priser At dd v egtonssuigsndicdtent with PMAB, no adver se
events were reported and overall, all seven vaccines
appeared to be safe when adn inistered to pigs
approximately, | | class of age. During the

post - va-cei nat “%? P receiving
c itl: efgéﬁ d%g"%I Oﬁéim ?IQgﬁﬁngr ?“FI%§25 vacci sn
. Ul I\I I I CU VVIIUI [+ LCI I V'dbbl I‘IU II U I. II¢ II QIICDL I I_/-\I
(rapgl & whiTratgrbup Bomdl t hesalsg @200 FrdgwsBse of at
PCT/{US2006/ 062662 | owest il A | develsilust prior to
challl enge. of the vac&ihe gretiy. | Afhol R prstissus THC
formally proven, the predom nant.; yotate of.. .
transnissi on of PCV2 to cHlons pmMWeuNPC¥£
] 12 vORF2 - 16 ug 8.3% 8.3% 040 & 16.7%%
{1 dos) 0.530%
2 12 | VORF2-Hug R8.3% 3% 741 % 25.0%
{1 dose) 243 2%
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young swi ne shortly after weaning is believed to be by
oronasal direct contact and all efficacious vaccine

WO bar/ovestiices nasal sheddi ng of PCV2 in. a proRCUB2906/062662
setting would help control the spread of infect on.
G oups receiving one of three vORF2 antgen | evel s and
the group receiving 8 ttg of rORF2 had the | owest
i ncidence rate of nasal shedding of PCv2 (8 {ti).
Expectedly, the chall enge control >r-oup had the
hi ghest. incidence rate of nasal shedding (809@
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H|stopaaholozgy on select ti ssues was not

Resu
vaceine, Overall, sasal shedding of POVY was detected posi-challenge and vaccivation with
a PCV2 vaccine mwsolied i a reduction of shedding,

vimphoid gissues also served as a good parameter for vaccine efficacy.

hs of this stady indicate that all further vaccine elforts should focas on a tORF2

1%

whereas large

(D

Immunohisiochemistry of selected

differences in ADWG, clinical symptoms. and gross lesions were not detected between

SIOUPS.

This shudy was complicated by the fact that extrancous PCV2 was introduced at

some point during the study, as evidenced by nasal shedding of PCVZ, POV seroconversion
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conducted wth this study. Goup 1 (1.6 I1t6) of
VORF2.) and Goup ? (8 tai.; of rOR F2) had the
WO owes948dhci dence rate of pigs Positive for POM2I/US2006/062662
antigen (83%, "h le Goup 9 (the strict negative
control group - 90.1°% and G oup 8 (the challenge
control group - 90.0% had the highest incidence rates
fir pigs positive for PCV2 antigen. Due to the
non- subj ective natur : of this test, IHC results are
probably one of the best paraneters to udge vaccine
an@ pdsiCaABIC Bues ThGHGsp 9l e Ofict We@SREETo! @bupt he present
invention, the Il liraiaa Carat Ported :e Dosage (MV)
of al nil/l dose reconbi nant product with extracted
.PCV2 OR F2 (at).RF2) antigen inthe 1 1t) CDC D pig
Digppgek in the face of at PCV2 chal l enge was detern ned,
O the three groups that received varl ing |evels of
r ORE2epREY Lbeq@c mt@-v(}wugluetgi t thig sy, ORE2nciid @)ﬁzﬂ)chﬁ‘umt
X clearly had file ghest Ievel of protection, Gaoup ?
S dog iy OTHARYE ﬁ%"ﬁb‘éé?""i“é‘%'ﬁ‘l‘ pase op Rind: Pt fie Ks of

AL LT e DRTARS Gl U

\dhuna agllg]mnb%m% ons d\ &Iﬂﬁ}n\éag ég uglsgglpgltr%xy 7B ulhz gu,t,n c,dci h(lbp 015
va»cg}m%tgax Y l\ gz@ e ?Oi@!; 2 «ﬁ&’ﬂ \ar lthJ bcsth@s}x & th h].e hmhcsi

Secon i nci dence of cough

sh@bCchdencs: akidone@lbaathd arh el &y rﬂ%kgmﬁuésﬁg& Moabnoﬁﬂai e
| owest nortality rate (0%, the lowest rate of nasal

i ro$RRLEI RYsc0dnd . IRQRini&ndt colidhe 18 eGadincidanestovidl elisfiQr
mean % |l ung lesions (0.68 m1.15% and the | owest
syinfichd @rdevkab@talio ratp Ol twaseraie b 2Balussiaas o AOGVY thie sechud
eta In anot her aspect of the present invention, the
loWgR{ tric e mgan %o hink [eSibrsdodBe bony entiironalc forprethy dtC tifvads. i s
partially purified PCV2 OR F2 (VORI azg\ antitgen in the
CDODepsisgnLiyoe@hp #.nv *mclhé»wf%)émé*ﬁl s PEVRREHalses Hige Civas 3.
determned, O the three groups that r cejived varying
dig @m PGP WHer batr it Pien, &roup lcres ‘ﬁ‘.‘ g P,
e e hi ghest rotection, G ou
s gy *a%? i %ﬂ@@&ﬁ%‘w e e el R . o
hig gher !dt{ﬁ%%ﬁng{mdgfgfl’ ?inﬁ N 2 2 9 “,1 el mmn Yo ilrm"q&,sg)f) . am? i Hum{ ( fi tPl

B RO . S BT B0 o s s o
d)lﬁcﬁnlc %%ci@gsn&}mﬁx\% U@fﬂf)d \gc%‘;lm H%iugah\e gt‘ft@i‘(@:% W mtnbll ccmtfut:l@(i m‘! t

‘rate, and al hroe groups performed equally wt
lhtfsceé‘kﬂ@@th HeR @ﬁ@%ﬁlb&ﬁﬂﬁ aehiangu GRS Blile: pHERR 2V REICASTRS: )Qﬂ
30 Post-vacoination, 6 pigs died al the first study site.  Four of the six pigs were fron
Group 8 or Group 9, which received no vaccing, None of the six pigs demonstrated lesions
consistent with PMWS, no adverse events were reported and overall, all seven vaceines
appeared to be safs when administered to pigs approsumately 11 days of age. Dunng the
post-vaccination phase of the study. mgs receiving etther of three dose levels of vORF2

23 vaccing or killed whole vell vaccine had the highest IFAT levels. while Groap 3 had the
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not perforni as well as tORF vaccitnes. In yet another
aspect of the present invention, the efficacy of a
woreoo7umsex| ose of a 2ml/ 2 cl ose Conventional KET/U82906/062662
PCV2 vaccine in the CDCD pig- nodel in the "ace 0" a
PCv2 chall enge was adeterrn rted. O the seven
vacci nes evaluated in this study, the killed whole
cell PCV2 vaccine performed the worst. Piglets
receiving two doses of killed whole cell .PCV2
vacci ne had the | owest ADWG the second highest rate
to@dst AN or-aBjushalay Laneakd e secaned dahghest overal |
i ncidence of clinical synptons (58.3 ). the highest
nor flongly nar @braallyl prinep, the preddfnihany ajite dhensecond! AICghest
i rnciclence of nasal shedding (41.7z'ro%, highest
yopanvifs thoitimpile] esitprgs (Fic88 12 De 29 Sydesal dacdhicghact and an
i nci dence of lung lesions noted (75% and a noderate
t,lfﬁ(,p{ ims vpgsie Jehedcrsgnsl phyddipecd l}f@g’“ emq_prv(hmtmna} ltmg_bspt%hdp
er, it was still efi ti ve at involi
C“P‘é’é e nend of flegtqy IG'ﬁ’lﬁb{”f'Fé\*"éd%‘p@%‘{““bfQ?M"bi’*‘éé%ﬂf an the

oSk LA S S B RGBT
(SR‘QHE age Lclfulﬁ\ J}\t hm uve_n;/ Iu,gxltliol “laupdhd?%htt lhl {ns! muiﬁ }(,-u l CPE ndbAl

rom
mgﬁmP e, occurs fb||OMA||4 intra nasal challenge and
CNQ vacci nes reduce nasal sheddi ng of PCV2 post-

chaklo@N@Gons RUEENSHMPUSS LRI & fhomitdibs uﬁwﬂymmd of
reports in the literature indicate that T.HU "shoul d

i peR@ MR t@crbie Viakdatiedoul Ridf bl ROV ¥RGE FmewhEi@l s
as well. 2ta Sortie additional conclusions arising
intbk@l plugosd vy inariebutdhadenlay@l tphade paipabhitchs, Onecuial
the hal |l marks of PMA5, Anot her one of the hall marks of
atrPPMB erss(4] gantph okds, dBph@tiiiomd (@neproductive disorders, c.g. aboriion,
iultirrttcleated giant Ir stioc "tes. Additionally',
stiifprthst QRBIES §loe VB HEBONSY. IHiHPe binEn. wirbds. qud gesticomsrwere
noted for anyy of the 7 PCV2 vaccines and all 7 PCV2
noy Rl gy &a‘b‘fﬂse%lfi dirvpylepaths yisao\ e icang wpgedier. ; e grgan
X Q%>$ gs. 62 WD 2007/.094893 PCT/USZOOﬁ/ﬁ%%§62 EX
o ROBLEOTH Sé?&ﬁ BHESPSERES ¢ L&’F‘ F‘fé%lb*&% Ot 1&g Eaee

haa:ci: 31{: goweg mdan /U?{!Yl“ ]0-101? §ml\r{y (b 90 [ g 9{9 "), follmwsi by the group that received

L

oy
R

B g of tORF2 (068 = L13%)  Ag expected, the challenge control group had the highest

mean % lung lesion score (988 £ 29.2%,). In all four groups, the mean %% lung lesion scores

vore elevated doe to one pig i cach of these groups that had very hugh lung fesion scores,

20 Most of the lung lesions were described as red/purple and consolidated.  Typically, lung
lesions associated with PMWS are desoribad s tan and non-collapsible with interlobular

gdema. The lung lesions noted in this study woere either not associated with PCV2 infection

o & second pulmonary infectious agent may have besn present. Within the context of this

shudy, the %6 lung lesion scores probably do sot reflect a true meanwre of the amount of lung

ok
¥

wnfection dug o PCV2,
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PC V2 chal | enge paraneters Promearlier chall enge
studies follow ng e posuare to a virtdent 5 strain of
wE¥2/0948p& hundred and fifty (150) cesarean dePCTES006/062662
col osl raum deprived (CDCD) paglcts, 6-16 days of age.
4w ere bl ocked by wei ght and randomly divided is to 10
groups of equal site. Table 16 sets forth the General
Study Design for this Exanple, Table 1.6. General
Study .Deli Goup No. O Treatnent Daa of KLII.IC FA
Chal | enge PR RSV Necrops Pigs 'Treatnent ou Day 22
Wt Do @B f3RY hava R daayhicd & MrebiudoBihtidiattiedbn B0 prdRGV2 oon
Day 2 1 I's PVC2 Vaccine 1 0& 14 -+ + - 16 u; TO F2
POWBsrligdd b= JHC 16d [hisgp@RERy - - HSapdiepel onleboPEMRs Vae aone
3014 16 m z rORF2 - Carbopol 4 1> PCV2 Vaccine 2
copdueted with thg siudg G@RA 1ECag PoPBIF2)5md SradyCER Mot ¢Pivlel) kid 1B
14 + + 4- 4 1rl; rCRTi2 -- Caarbopol 6 15 PVC2 L
loygspinpigenoe Glege! ps .posji'l\-’eif@IpP(é‘\{E RECP (BAYt x»éxéj@ Group 9 (the strict

L

pegative control groap - 90.9%) and Group 8 (the challcnge conirol group - 90.G%) had the
kighest incidence rates for pigs positive for PCV2 antigen. Dug to the non-subjective naturs
of this test. IHC results are prabably ane of the best parameters o judge vaceine efficacy on.

Thus, in ore aspect of the present wvention, the Mininmum Portective Dosage (MPD)
of & 1 ml/l dose recombinand product with extracied PCVZ ORF2 rORF2) antigen i the
n CDRCD pig moded v the face of a PCV2 chalfenge was determuned. OF the three groups that
received varving levels of rOREZ antigen, Group 3 (8 pg of rORE2 antigen) clearly had the
highest level of protection.  Group 3 etther had the best results or was tied for the most
favorable results with regard to all of the paramecters examined. When Gromp 5 was

compared with the other six vaccine groups posi-challenge, Group 3 had the highest ADWG

oy
R

(094 £ 022 the/dav), the lowest mcidence of abnormal behavior (0%%). the second Jowest
meidence of cough (8.39%), the lowest meidence of overall chinical svmptoms (8.39%), the
lowest mortality rate (%), the lowest rate of nasal shedding of POV2 (8.3%), the second
lowest rate for mean % lung lestons ((1.68 = 118%) and the fowest ncidence rate for positive
THC dssues (16,7}

30 In another aspect of the prosent mvention, the MPD of a 1 mid dose conventional
product that is partially pwified PCV2 ORF2 (¢ORF2y antigen in the CDCD pig model in the
face of a POV2 challenge was determined. Of the three groups that secived varving levels
of VORE? antigen, Oroup | {16 pg of vORF2) had the highest level of protection. Group |

LET

outpesformed Groups 2 and 3 with respect o ADWG, mean % leng lesions, and [HC.

ok
¥

Groups 1 and 2 (8 pg of vORF2 antigen) performed cqually with respect o overall invidence
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63 WO 2007/ 094893 PCT/ US2006/ 062662 7 15 PVC2 Vacci ne
3 (I & 14 0.25 Itc; tA F2 CartXapol S 15 PVC'2

woaecihoms9dt 0& 14 + + . > 8.41 log I CY --- C ar@inpsi008062662
1 Challenge Nk '"t- + + Controls 1 tt 15 None _
Strict VNAt- - Negativ e Cont rol Goup - --- -- -
I"OR 2. "' isolated viral ORL..L td:1- 2 rococo
shnant b-acul.ovi us express t d (7181 2 K or kil.lot

whol e cell virus =1 CV2 irus' growan in suitable ec.!||
cul ture The vaccine hr taal.ations given to each group
ol MR @HipRink WAGsp IREVL of IRV ERIsAS hiMOhe bweRBARNSTEmadant
1 x 2mM dose to Goup 1, was a high dosed 16 ug/2
thid @rbopd pa®nyed whatly Rad hdspat 1 dasiedoldine N Rt ORBRT anrtihgeinl
adjuvan ed with IM5 1'314 (16 ug rrCRF: - 1Z4S L")
noll b fpim PEVR asv@BEvmemNo. 2. administered at 1 x 2 m
dose to Goup 2., was a Irigh dose (16 Itgr2 nil
dosB)scofroderrapce] @loprgset ffypaign. Wepdigey offe ‘géﬁé\“’ét e PCB

,}" ORE, anthen ad uvant ed vvlthCah(? 9‘{
2o @xdgsp Comeentesa gy v m va*@&f}?@ Rigmgdel &d‘rﬁfﬁﬁcg{% ad

»hﬁ%,\% S w&b‘g‘@ ug O?)i: ]:ﬁ at\tg‘z ‘%{f’é‘d‘, CP%@‘B‘I‘[‘BP ﬁ]ésnstmdo %FE icJ whole
“@Et\ e gmf; tale prgg\}gyd@ﬂn m:ﬁs{ l\%dg?lwpw?n %,nwa L‘(o\;s ﬂfg&hg% \sg?c, cc,lll
P(r‘v o ;1?91%?.}(; thQ 1\%59 lﬁ{ﬁ‘)\r{x W@%@umﬁi hmhga g‘qa bn(&x:l'r@ﬂ LR ide '\b Ci

dose tiallo purlfled generate

uuP&onamgﬁF&\a@ﬁ ingﬁﬂn,@gﬂ m@ngﬁq}mqt{m A RORGhesi(iABialtd rate
o-(.)RF2 -- Carbopol)

{16.7%). the sccond highest muclum of nasal shedding (41.7

WAL

o), highest mean % lung
lesions (9.88 = 29. 2%, a high mncidence of hing lesions noted (73%) and a moderate 1HC
weidence rate in fssues ($1.7%). However, it was still effective al invoking an immune
reSPONnsS.

Iix still another aspect of the present invention, nasal shedding of POV2 was assessed
as an efffcacy parameter and the provious POV efficacy parameters from previous suxdies
were reconfinmned.  Results from this study indicate that nassl shedding of PCV2 ocours
following tra nasal challenge and that POV vaceines reduce nasal shedding of PCV2 post-
challenge. Furthermore, results from this study and reports in the liferature indicate that THC
should continue to he evaluated m future POV vaccine trials as well

Some addizonal conclusions arising from s stady are that Iymphadenopathy 1s one
of the hallmarks of PMWS, Another one of the hallmarks of PMWS iz lvmphoid depletion
and multinucleated/giant histiocytes.  Addinonally, no adverse events or injection site
reactions were noted for any of the 7 PCV2 vacoines and all 7 POV2 vaccines appeared to be

safe when admimistered to young pigs.
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Vaccine No. 5., admnistered it 1 x 2 in] dose to
Goup 5. was 1 4 ug/2? m dose of an 15 inactivated
WO ewonpispmnt ORF2 antigen adj uvanted w th Car hBEDUSZ046/062662
ug rOR 1°2 -- Carbopol). PCV2 Vaccine No. 6,
admnistered at 1. x 2 mM dose to Goup 6, was a 1
ug.,2 nm dose of in inactivated reconbi nant ORF2
anti gen aadjuvaanted wi th Caarbopol (1 ug r(-F2 -
C.arbopol). .PCV2 Vaccine No. 7., administered at :|
X 2 tail dose to Goup 7, was a | oww dose (0.25 ug/2
64 WD 2007/ 094893 PCT/LUSZ\@@,Q{OGZGGZ all dose) of
i nactivated reconbinant OR 2 an tigen rdju wanted with
Car BepolampB. (25 tigciiicack 21 Ganbapal JundidREVicdas ohd exxc M8,
aachn nistered a 1 x 2 nl dose to Goup 8, was a high
PGgbalEpreasiapaictilpat dafipnchallangy stodicg f@lohpg cxipiranal vidése)

I nactivated Con entional Killed VI DO R I guwaa:tcd
stpEp! B ‘s% riae m%dr»alnwi @éh ( laﬂwﬁﬂ ogn é‘m‘ @-H@LWW* @@f“(}é p&%PC D)
=8. | og -8 4w

pighite Ot 'Pé*a*ﬁéﬂ dw t\ﬁwtbh‘ew‘ baé‘siﬂaw@a “V‘éi?f&‘r Hég‘“ @“bU]p%O‘TS of
e v baoost ers .0 ective vaccines
*qa’é%%rmsfaﬁ %é%‘?ts ofth BrEnepleadY F’“ § ‘z‘é‘ i F o ngl e dose of
16 la' or vORF2 Carbopol was tested on Group 4 which
did not receive .laahmgs[, g(q‘gr%md%y“wm Piglets were

observe f-or—adversg-event;s—ant ectpn-sitte

Grospdi Bhs FOPBME ng JEYRT | KYHDER: H} teeys PRRYY Pagomy
the piggliets x, , - er el WV 3 D8 S co‘h’éfl S1UHV’%|"Z“@Were
Groups 1-9 10 were §roup I“?ﬂ?é%”?ﬂlﬁ‘ Sf,, HEr Hi ng~4ng
Group 10 was housediin a separate F%8ing, Al pigs
reciei-ved.-keyhol.e. li-apet..hgnocvvani ‘Mp“ml si.fi.ed-wit.h
itnciongl etmiﬁr‘emﬂﬁks adg wwant + (K1, H 10 A)+on; OCars {22
and 28. (On Dﬁ}/ G oupsg .1-9 were chall enged w tih
ap roxinately'ﬁ:log;of irulcrut PC\ 2:,-irils- R DQay
46, veryromén ndiéashis had qccurred in the c:ha.llenge

acoilh a{lgfnpt _}_o rransanpst] mil at e tihe
|\10reé% “ Mirulende of the "PQv2"
e nalerd aI all Groups were treated with

I LV (Rorci ne {Reproducti vel and
LAl T VRN EE R e 45)—0n-Da-n46.

Ty Ve O T ey viort

2 h d POSt vVacalal | engeéd Bl ood sanples were cpl l~ectied
.1 "joa PCGV2 SEI | rol ogy: Post- Challenge t body weight
datja for| deterfirarzation qf average daity weight gaily
(ADWG; | @HREF2 ~ Carbopal

4 15 PCV2 Vaccine 2 {} + +

16 ug
vORF2 — Carbopod

3 13 PVC2 Vaccine 3 ) 0% 14 + + + +
4 ug
rORF2 - Carbopol
o 5 0 PV Vaceme 3 | 0& 14 + + + +
g

rORF2 - Carbopol

63



10

o)
Ly

eta observations of clinical signs vi ere collected.
On Dat 50, all surviving pigs were arccropsied, gross

WO e®7omsIer e recorded, |ungs were scored for PCT/US2006/062662

pat hol ogy, and sel ected tissues were preserved in
fomaal in for exam nation by

| aai rrraarxi ~l ai stochem str CHI C.) for detection of
PCV2 antigen at a later (late. 225 65 WO 2007/094893
PCT/ US2006/ 062662 Materials and >M46 ethods This was
a partially-blind z ~~ccination-c allei e feasibility

Sludy scony. ucted | QQQF pr .1 6 fo 16 days of "dge
dn DA’ t}. %$§£E%“?ﬁ£ udédzin t ; study, i PGV2 MFA

titlers of sewsupgwere 1:10Q0. Additional ty, the
serjol ogi ¢ sta %§m§ﬁ sows viere froma known

PRRS -negat+-ve-—her-di—Sh-rget-a-{-18)-Sonws-w-ere-t-est-ed
fsor; . 1SBCVVSeYwotiogi cadl& $t gt us+and alt sixteen. (+16)

had a APCV24 ot ter of 10Q0 and were transferred tg
the first study site. One jhundred fiftyi(150); pigliets
‘were del kveredoy cesaredn sectijon sure>' eriges and
werie. ., aaail | forithys dtudy on Tay On Day', r it
150 dDC (§§%%€f the %rst study site er wei| hed,

i deintified with ear tads, bl ocked by wei ght and

ﬂ?rtdﬁsan ass ?ned Q¥} gf 10 ~!roaxl'as as set forth
a T

os i n t“ Lm< 1§, Bl ood sanples were cpl | ectied
fr3n1all }f Iml? an te;t ani mal neetin; t he inclu<ion

Cor-1-i \W WA Q gnrn 1N ho. .t 1id\ oon
;: ié% 2 ﬁiéi f‘ij"{li;%}ﬁ,ym{né?\% Q‘ﬁ;j?ﬁnﬁp WOV 1{1 o )éttﬁé {rfg @g‘; & }\F\}bm k{m:d
consu ted in order to etern1ne the use of data
col I ect eg:. f50m e ARIEBch Mo the &bakedndlo®hs. pdine
date of which enrolled piglets were excluded and the
Vik@asSeN f ahui@Xebdsii Qe AM@Ssc 16l ORMATENE d highsse (IOWES mi dose)
neeting the Inclusion criteria, selected .fear the
of Statityted rdort it @nsPRFY @dgd adhbanteh @vith iTXIS 13 5t ey sSHREE -wWafSe
excl uded. No piglets were excluded fromthe study, and
13h. PE%E Vaami hal & adfinis@ed et Ineholéde frlomptzheassthighalse (16
prior to term nation. Table 17 describes the t ne
ugf~rl&%@§&>f@b? PRl payiicd PR R ggeied PRIVS URFa ppteph adin vl e

| T.Studs Activities Studs Day Actual_ Dates Stride
W '}&C(t’? fol§, 16 ug vORF2 — Carbopol). PCV2 Vaccine No. 3. admuinistored at 1 5 2 ml

v

dose to Group 3, was a high dose (16 0g/2 ml dose) of inactivated recombinant ORF2 anfigen
adjuvanicd with Carbopol (16 wg rORF2 - Carbapol). PCV2 Vaccine No. 4. administered st
1 x 1wl dose to Group 4. was a high dose (16 ng /1 ml dose) of a partially purilfied VIDO R-
I generated POV ORF2 antigen adjuvanted with Carbopol (16 ng VORF2 — Carbopol}.
Vaceine Moo 3, adounistered at 1 x 2 wl dose o Group 8, was a 4 ug/2 mi dose of an
mactivated recombinant ORF2 antigen adjuvanted with Carbopal (4 ug rORFE2 - Carbopol).
PCV2 Vaceine Koo 6, adounistered at 1 x 2 mi dose to Group 6, was a 1 ug/2 sl dose ol an
mactivated recombinant ORFZ antigen adjuvanted with Carbopol (1 ug rORF2 — Carbopol).

PCV2 Vacome No. 7, admuistered gt 1 < 2 md dose to Group 7, was a low dose (0.25 ug/?
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4-04 03 Wi ghed pigs, health examrandom zed to
W@ e@ap$4890l | ected Wood PCT/US2006/062662
SAraapPd. CS----- - - - s - s s o e oo

----------------- 3 0-21 4-07-03 to Cbserved for
overall health and f-"tar adverse events post- 0-27-03
vacci nation EJ 4-07-03 Adm nistered respective VN to
ml@eQUESnabiGied 4 O3 ORGSR MRE uptDSI Qkbobdl &), BGl:IrORF?
site reactions 0-7 4-14-03 66 WO 2007/094893
- CEIpUS2006] 0626680, 1dddinddkr@3 Badstlebede Gram s whs & Bigl3,
5-S with respective | VPs; blood gampled all rigs
dogpRinadqu@terQBet-od. Chys@rviaidsep ingSivhiat Comentiondl &ried VIDO R-1
reactions 4-28et-- 1 9 :' 1 4-260, t0 Treated all
sopsirgl REEhStame isieot ddissaniogd_spig @abopdl (2558w PiCgdorod. On
tr ansports from Sts-Live Labs, Inc;, to Veteriraaryv
%é Hiomess!- br* AiE e ‘t"*@bmsﬁs‘w‘césxe@% Sres ded St @sﬂf<br

ni cal ns post-ch 2 4-29-03 Treat .

t’”&%ﬂ%wé““i SRR it 3551 o T sa aarivae J B e
IIP r

163 dg o1 S&F ’f 8 J{rgyapol {45 u.g 24 m\\l\/gnog‘) s\[hlcl} dzd%olgn,(,b \L d m&:llt.,éﬂu ﬁfﬂ

t- -w:r Meerdel crie Tyants and Inibciion i ollowing both

140 "Ripls Eg\ulc q Q&I&p\ib é tV\ﬁt(lhd%::tllo glcb]I%1§Ai 119 ésb th

100 sanpl
vabdu@BEk Ak RL 88 the piglets were moved to a second study site where Groups 1-9

L

i were group housed in one buslding and Group 10 was housed i a separate building. Al pigs
received kevbole limpet hemocvanin cnwlsified with imcomplete Frennd's  adjuvant
(KEHACEA)Y on Davs 22 and 28 On Dayv 25, Groups 19 were challenged with
approsimately 4 logs of virulent PCV2 virus. By Day 46, very fow deaths had occurred in

the challenge control group. In an siterapt o mownostinndate the pigs and increase the

oy
R

virplence of the POV2 challenge matenial, all Groups were teated with INGELVACR
PRRSY MLV (Porcine Reproductive and Respiratory Vaccmne, Modified Live Virus) on Day
46,

Pre~ and posi~challenge blood samples were collected for PUV2 serology.  Post-
challenge, body weight data for deternunaton of average daily weight gain (ADWGY and
30 observations of olinical signs were collected. On Day 30, all serviving pigs were nocropsied,
gross lesions were rocorded, lungs were scored for pathology. and selected tissues were
preserved in formalin for examination by Immunohistochemistry (1HC) for detection of

PCV2 antigen af a later date,

ok
¥
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WQ 20034094893 >ro~r ?s 46 5-23-03 Adni ni st ered | NEE/US0B06/062662

tf PRRS MLV Col | ected bl ood sanples, we 6j hcd and
necropsied all pigs; 0 274#;t gross lesions wore rr

.orrlerl; | ngs zr re e etlttAtt:ed for le sinus; fre
sh and forntalirn fixed tissue sanples were saved: | st
-1i (G Masc cif tl~c ktrcl ~ .t{ crr~rl It i~:cl

F'ollowwn T conpletion of the in-life phase of the
M&atdatvnd foneml in 1ived tissues were exam ned by

[tatrtatttat~ltistcac.:ltcrtaistr4 (I HQ for

det @gt wan.paahlh ROV vaentitigeohallbye agialithebdgiostugted bI0Ba

sanpl es were evaluated for PCV2 serolo y, and average
pigiah 10y1 Sl g tgga ey (QADV\G)C mBdwhe tehettaly MiNEdFAriom Dayw2

to 50. Air als we ; :housed at the first study
wesg § é 1§ >ﬁ Péliiopplugr bLefé‘g:ésbmi“h obwyencE oms MaamRRSHRgatife

Its approximtely days of ague rOX|nater
hedg Sprteh (1op vy ’W‘d fpr PCE\acW(’ 6?1‘1‘%%5\% f‘“‘f)ﬂeﬁ‘t“t‘& alo pag a

consi st ed of st ed i i.nl ess
oA e S B B o % e et B nadsprTe g
pji% %&P uu; {lﬁu%a& ltj u,sdamlﬁft%n qarf‘mu {a% ﬂnq W(: {\, z'i\-’fu{;']aple ¥sﬁ ﬂxrxg Slgtl%\d on Day
-3, épt{)*ﬁ n‘kg 1O ARE: S:hgsnﬁ g-[‘ 1?5'1 L’t&ﬂt« é-???ng rm.l *Ei ;Qﬁ Qﬂm C%Stggt

Annual s’ vere -~ hotised in two ere I'ngs at the
BIRRGARAvSIHEY SlabBly oo 3 Qo (T B upRL & q&tfmaﬁ@}al M @bt 16,
control group) was housed separately in a converted
BIRAISSOFIYS vt dolichd R GooUPSnlicd) sMBSOecNRUSRAL IR Ariteria
converted farrow ng buil ding. Each group ,. as housed
was Bnraiicd @p@s adde apeNas(ddcLBdepiogsy @@Eﬂnpl@é In)-esaignthr @aCicren
provi ded approximately 2.3 square :feet per pit.
xﬂ@mmﬂpsoﬂw%mmﬁmdm»$7uMMiQﬁOﬁﬂ@QA%@@ﬁEGWh@BEGGSwQGQﬁﬁﬁ
8 were penned in three adjacent pens on one side ?f
The hiategi] EXV iwaym] legnielelag (0]853:3 expludgl agl thg redpon Fygexolusipsy evas
penned in six adjacent pens on the other side of the

d“%‘ﬂ“fcég‘?‘é/i %V“ 8 quUg%th m\,l@mawtmg éﬁ}aﬂkgti?:dﬁ QWA‘S mﬂu‘fén@@j ted to
ncerts. by the nitor that
theaﬁ'?awd* S Yt e K t%iﬁ Bips sed G5 e it o e

I.nact n _c

"imd‘laﬁ WERS {uﬁ%\ﬁﬂ iF 1'!1 {h» Hflﬁ{ Frua’ t() fhli !Piil'!al!(‘l\\/\al 3[’3 q hT»rﬂl){.H ﬁﬁ. i%lt}j\,
fmgﬁpﬁr§3h§ R§§gg o gnﬁﬁatank for exc se.snent and

I vast e di'ng dits own separate heati ng
and ventilation systens, with little |ikelihood of
Cross-

Table 17, Study Activities

Study Dav | Actual Dates | Study Activiy

-3 0403 Weighed pigs; health exam; randomized (o groups; collected
biood samples

3, 4-04-63
0-21 4-07-03 to | Observed for overall bealih and for adverse evends post-
5-37-03 | vaccination
O 407003 Administered respective IVPs to Groups 18
4-07-03 10 | Observed pigs for imjection sile reactions
0-7 4-14-03
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contam nation of air between buildinrgs. At the first
study site. piglets were fed aa. specially fhrsnul ated

WOrR00k/094893 on frombirth to approximately y 3 ReETKS2006/062662

age. Al piglets were consuning solid, special m xed
ration by, 1 tf Day, 21 (approximately 4 s, seeks of
age). At f lie second stdacty site, all pig lets were
fed a custom anon-snedi cated comercial mx ration
appropriate for their age and weight. ad /rhU un.

Wat er aat both study sates 4as also a4 ailable rs~
hgsTri. 4Ahlost 3hoRi@SGrowgr €3t beat-@d dipebitc LivDs F @ald.
af N X CE1 4, | M|saghdalitRE nati ng hanms on Days 19,
20. 1@and 2L-21kn @ddibkdr@8 pigPloginMNaion khotfotat oup | was
tireated w tps@35 jata.l., of 15 NA\,CJ 1. IMon |ay
1

Q

0. 19R1ig Noi-26Xk8 1§ Griedpd 1i0)igwas: shtiteaked W th | sul,
f.Penicil ##283and | nmL d' PRED. EF 2X on Day 10, Pig
No. 2 (G reasyi9)|Pignasndposeit e Wetie Lal@, . ofo Voterdnary

AXCE 1. I Mon | ay Risoteesalnd\Bilgs | (Goup 1), 4 and 11
vier 8-@ach #dested hdtrd pigOfontingh! siged poRfchaljengn Day 1. 4
flor vari pus-2A¢al tih reasons. Wiile at both study

L1 e® . bidevwer e TangdOrovps el mdrhLIEIAFS,  Aninal _heal tth

20 e¥Xam hati8is wéiobcedithud tseubioniDay! p@s:ardihwe rié pigs;
riecor.dedi on.t he HekllletgeEimnpsnat V8PS \Rebukete Bofens Al L

ni.mA_s Pt gdedichBauphl - Bhethi i A onaal . st.atus
hef ofle vacEiti&Bi g cheted Hlepdgam Fh‘mﬂ“ ﬁ’vpieéhspr vati.on.on
y 8 ALl S84 adidmatisersfd NEERHA BRD Mo Ve
i caI th and nut riilelissizd blost a’tﬂlll%r% prﬂl*@ﬁ‘d t“@ 1@F*hﬁlcﬁéﬁ B
Car c¥sses ardfi S$ies liere wdicsisesdd: dPebyererignihdor
Fi nal di sposition “é‘f"““sf"l:t’éi)?“‘é‘ﬁf’?f‘é‘f’é““\)@d‘é‘“’“ﬁ é‘é‘ﬁ?‘éé‘(ﬂ“’éi‘“’d
ttheAni-nal--Di-sp é’? }lla 3%“’5*\0[!13&(;&@@“&‘2’2@? E}q( Days D-and-
14, p| gs assi gned to Goups 1-3 and 5-8 received 2,0

U7

.2007/ 094893 P 06/.062662
PC\&?%%W C g;gulfn 2? ﬁxf,, é’§ lé PRI 8 éig V&, btll(lh o1 Jin#S 2!% S Ff‘s‘éﬁ’?tweéﬁ’ld
ar. ster

cxm%n(ﬁi by eﬁzlmuxui() Qv Mm\m gtlor dg%a:’un #Is}l’% mmncn by a}gaﬁm}ﬂéi.’st: O

I nge ‘and a

hloﬁ%ﬁnpl\gl Wy (Q‘%ﬁju (Qf’%?ﬁ(l ‘!:"O\cgi meé aydi C‘M qdc g]u Qm'. (I’JDW@{

Vacci ne he ri ght neck region using

\’u@‘ds&'ﬁil;nk& ﬁanl—DQ\ ’fdem i uer'l ock Syr' nge and a sterile
1/'? needle on Day 0 only. On Day 22 all test

pl g_$;1:ﬁ)@I§ QM adusdd & thdiest @kl Kle! ih MRl cMeb M 08 bl tfom

neck region wusing a sterile 3,0 mL_: Luer-I|ock
bigyitiapgesandy al gtvenf dee (PPgxdehitly Nae dl o the @udy  DatychdFonabvhs

test p:igs
wdentical m lavout and consisted of stacked individual stainless steel cages with heated and
filtered air supplied separately {0 cach solafion wiit.  Each room had separaic heat and
ventifation, thercby preventing cross-contamination of air between rooms.  Animals were
housed in o different butldings at the second study site. Group 10 (The Swict negative
controd group) was housed separately in g converted nwrsery building and Groups 149 were

housed in & converted farrowing building. Each group was housed i a separsie pen (14-15

pigs per pen) snd cach pen provided approximately 2.3 square fect per pig. Groups 2. 4 and
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rcc.cn: d 2.0 nL. of KLI-11ICFeN in the right ham
region using a sterile 3.0 m- Ltw-lock syringe and
W@ 2@Ue4she 20g x 1 " needle, On Day 25, pigs arGI/ysmd6/062662
to Goups 1-9 received I,0 nt. of PCVv2 ISUVDL 1 tl
Chal | enge material (3.98 logr,; TAD=;IniL) IMin thc
ri ght neck region using a sterile 3.0 anal.:
Leer-1lock syringe and a sterile 20g x |I." needle. An
additional 1.0 ml of the sane material was
adm nistered it to each pig (0.5 mll: per nostril)
R WSt PGn@ B UREI ddRseB fnBod orlhalEBF 1O Glkey W dnd FRoupaNk. RS a|
c.amila On Day 46.. all test Digs received 2.0 ni
and NG/ pen@ed BRRSadjdoetdt -pedd. on the otluy Gidveofrthghiteywd5 Teckeoup
region using a sterile 3.0 m, Luerd ock syringe and a
semtadimt e c@@‘gw opneth by dledlingly Mofilye thai NRRSY advivistrgs toglfsiodpk 2,
tinistered in an atte t to increase virulence of the
4, pvidad prabece gl inoptried | Takh Tt opingsviigideciop balayiegitated
i dai Ig/ for overall health and adverse events on Day. - 33
= flogiid ﬂ)Pd‘ﬁﬁoDdV ot é"”[ﬁéy“ le"owfé&‘ﬁ"}bi“‘ tﬁé“"bi ‘g%“ weEPE: F“h

for norma] or a e ,
i R A e A T e
atlon Record. All test pigs were
““““““““q““af ?&5%"3}“5& to° Day 7, and Goup 7 vvgsgfurther

obs & Mx?lqrsi st Pﬁ}fdc’l{é’ W crt \%% g,xfxmrm}nl' (!S’Ill(ﬁg[hﬁ\ Tl on ﬁbe Sirth tp

reactions. Average, i'ght gain was determ ne
apg\%h&m, NG wockaRGhe PAY p&nzsaar&@nhaﬁ.@t Sk SFRLLAR Fa¥Sby
or on the, darn that ar pig was found dead
0 DRf2 Q‘fppﬁ)hﬁiakgngﬁ weBAAOzgWe kOl SecMRIsRAY QROFIDBAOk el h&l o
Body- Weight Form .Day: r body, 225 weights ~w ere
cutidrh [ rbZ-edditaedbdooedkc pi gex prtib0 Bpr@riki@ TEOMEZz apd midnheigHDaye
25 and Day 50 weight data 69 WD 2007/094893
HHP@T YBR00BH0BR6 62 wandsowtdikbiz edlitiondet er m ne t he
average daily weight gain (Al _3WNAG ) for each pi-
dur Nﬁgﬂ PiEswEerOn éﬂf@o‘i*ﬁ‘t 50 mikord "pRgF I AY. di digmaiing dpws on
hal Ienge and before the ADWG w. as adj usted

D 19,1 G dde Gt ok RKier o Gy 1359 Gt e Gay s oYt g
PCV2 s
s e blethdhshesrr L ‘t"é‘?ﬁ“gs Doi Betien ‘*‘%qgﬁgqlifm@ﬁamdt he

mL— -{)'P P{gll)[ﬁ Y %Qo&s Dgﬂl 2 ﬁ:% ' ffsrro%pm‘)) P Pr'wn.g % 1a i. \S emﬁLo ﬁf
\ﬁ(&hﬁrksl\géhbﬁsﬁr R]fi @gﬁ (@&3\%{ {}l Pdﬂﬁqpl\\ f,lll, ALY, UTCH&G“ Ty {rﬂ 8 Epe

NAXCEL® on Dav 14 for various health reasons.
While at both suwdy sites, pigs were under vetermary care.  Animal health
20 exanipations were conducted on Day -3 and were recorded on the Health Exanupation
Record Form. Al andmals were in good health and nutritional status before vaceination as
determined by observation on Day €. All test animals were observed to be 1n good health and
nutritional status prior o challenge. Carcasses and tissues were disposed of by rendering.
Final disposition of study animals was recorded on the Antmal DHsposition Record.

23 On Days O and 14, pigs assignad to Groups 1-3 and 3-8 repcived 2.0 mL of assigned
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one of the ayes and draining approximately 3.0 r IL of
whol e blood into a 4.0 nL.. Serum Separator Tube
W@ 38Tp948eh Days 25, 32, and 50. a enous whol e PCDUS2006/062662
fromeach pig was collected fromthe anterior a'enta
cava. using a sterile 20g x 1 ' a" Vacutainer needle
(Bectotn I t Dickinson and C onpaany. .| ~rarnkdin
Lakes, New Jerse\ ), a. Vaccutainet .k' needl e hol der
and a 13 m, SST. Blood collections at each tine
poi nt were recorded on the Sanple Collection Record.
pCBR20OM: ik §eaGkhG8Ty WaSinahd Mesthallah LDk pio AGRcDRTy. WaS: «
then spun down and the serum . harvested. Harvested
steSier Ummibd setiv@nsfigr neds terila 2t et heedbn s tisskecdamn diroup 4
stored at -70+ 10 Cuntil tested at a later date
re@epdihil ampFes? Werame Nest.dlll if dr righiexcgregances oficHCYR mi]
antibodies (s 1 1llrl-fa't 13 pe sonnet.. Pigs were
Legg- lﬁdérftwsédn%wéekc?aﬁw 2 fedp DR et o Day 50 for

clinical n@tons and scor red for notinai_ or abnornal
behBYP8Y 22 Rb & e FSie b “et&uddﬁﬁ* 165 Ind E’él" e ek region

observat i recorded ni.c
wepRaFat | B R e g RSy cﬁ-"‘slipﬁi a it piss
rc(,(c{x:c{P"lR 3 lh& lgiﬁ,%fa\t i tho uvht hdm dtsutmndl 111& \,nic 3 (‘i mLoLuu‘ Elu S€

S Were, caategori ‘deat’hs

\\n G LRSS ‘%@(@hmﬁﬁ conducted on these tmo plgs. At
e second study site, pigs that died al der challenge

an doRriaerast ipPakids A0thufN 85 QULDAN Zedyor BaysiB,
were necropsie d. Any gross | esions were noted and the
HPRRGENLRAFES vOfoy, FUME, hOBRES WMk decl] @SHORG: WRES: 3.0 ml.
recorded on the Necropsy Report Form From each or the
Lapi-lgsk Neaeepsi ediiadl  Mecsiec cnddstiviady! Sint.ef fa stubessakeial
sanple of tonsil, 25 latrtg, lacaart, and
wis adogieiriad BY focadhypigah > mbder wais!) phiscetkrilt (onla Lsiringk evringe
container with buffered IM4 70 WD 2007/ 094893
anpEFg8EB06/ 062662 formatira. witile another tissue
saaanpte fromthe saga e aforenentioned organs was
pI a@fé 2y He & *a“wv RPET ‘dpé’k‘“t ‘\im*i’\ é&t"d’%‘*a\ﬂt‘a 15k pghaedt |
'lactt ati | - pea 9.mas
e e R 3 an e i e st b e B g i
P%@%QSL\G i\ as L(%ITB Sicrft?il_a ait aq\,n ?g)sms\ﬁ'@({%e dx(*u?{.uf »otgzig alg(n‘ f (B {H) ]JLJI“L
m$&§§ue sanples and a D agnostic. Request Forn1mere
Inmed or IHC testing. |Ii C testing was conducted in

ac CRLABRCL WL S @RFRL Avdiih Qﬂ% HaaREQCEIW & RT3 and
recei 1ag sanples, sanple and slide preparation, and

frod Qh}nh RYDay 21, Each of the pigs were scmcd for normal or abnormal behavior,
respiration, or cough.  Observations were recordad on the Climcal Observation Record. All
test pigs were observed from Day 010 Day 7, and Group 7 was further observed from Day 14
to 21, for injection siie reactions. Average daily weight gain was determined by weighing
each pig on a calibrated scale on Days -3, 23 and 50, or on the day that a prg was found dead
aficr challeage. Body weights were reconded on the Body Weight Form. Day -3 body

weights were utilized to block pigs prior to randomization. Day 25 and Day 30 weight data
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t edungaues. Freda tissues in Whirt_; paks : were
shi pped with ice packs to the Study Mnitor for
wWee@ragsIy - 70 - 10 C1 and possi bl e future usePCHUR2986/062662
alin-fi.sed tissues were exam ned by a pathol ogi st for
detection of PCV2 by I.HC t ti and scored using the
i bl omM np scoring sstem O - ,lone; | ' Scant
jxssitive -staining. few sites- 2 = Mdderate positive
staining, nultiple sites:. and 3 Abundant positive
staining, «clifiirse throughout the tissue. For ana
wid ulieRd «WPiPOSES: +AnSE LR vQfshOume@\ DepmShdatiesly during these
negative." and a score of greater than 0 was
tineqisd Esretks apts attbrveallongt afnd bbivre BB KOG GMas adi@red to
this exanple are given below. It is noted that figs
rejifont 46 AANG 98n dleedl tofhe dgayfgesdid and 25 respectivel y.
These deat hs were categoa iced as bl eeding deaths. Pig
No. Injorder o t@-\,ﬁup;_ Ijs‘ Vigpee %ﬂ‘”f‘(ﬂg wholg \Mﬂp(h W pwil@kd from cach
respirati on on Day 15 gs were nor nal
piglgt é)TP"‘ R pous F‘é‘é‘p‘“ rf%?ﬁ ﬁ“‘th'd ﬁ@bﬁ:i‘@‘hl“%ftir'i“ﬂﬁ‘ ‘o pdiested

_Obser i on period and no syste dverse 2
i)%ﬁ?}%o%gﬂg é\dmw sthJ\ ﬂi}zx(glru&.tﬁ %b(él & H%rh j{u@t tnm ne 51 1 mehu\ of
onr efa fba uo urxlsfm mmuw d{)pmunmtaﬂ %,o;n}p gf ‘f){ﬁlc&l %alg’llo(()agvs mLE?X?n )

L

vaccl na

S\,I).QHmtﬁ%p 6‘&% {)Q[ﬁy.p'){ >§ I 93 3() thm(ug %’!\9& %%g? §t¥\1§| hl}ln@g \M%

a score 5, Four urt een
wﬁéls@l If@h Q!%le%n&zgﬂa(?;z@@mé& b bibribasd &y QV\@&ckdaﬂg \RQTnc 12(BeQbh
. None of the other groups experienced
10 .Dlﬂﬂjﬁ@lc Jsxidmn_@mg EFrkBac LhiRh Neh bk @Wang @lstbi@fldly 80 and 5
natiorn. 225 Average daily weight pail. (ADW5 results
13aklesSpr. eBlent @lediatsavkden tihalpbier W8 reRirdpd of The\Wdnple Collection
2007/ 094893 PCT/ US2006/ 062662 Nos. 46 and 9S t hat
Redéréd Blandm blleedl mgs viewed excddiudeld SET om geoupn desuiiighe
G oup 4, which received one dose of 16 ug O 2 --
w@zr*%‘pmd Hamgsiqdireriy sgh é‘srﬁﬂ:Ama <(L1ik1<sfm 1ghe2gd Fipysd eﬂ a«gr
foll owed by Goups 1. 2. and 10 whi had
”"“’ %W%“E‘Ff’af‘ T‘éﬁ@%‘iﬁc f PO fampes ‘EI“Z‘N‘T%%“‘ daayFseee ‘1‘ '1(1\ 2
0. é., éiy Q%b G oy 9 had the | owest DW5 (0.S8 1.29
g iy §¥ 'SWF%WTomed by Groups 8 and 7 mhich had
r gxgso \fn,u og \.ﬁ «:d m(,{. %axl? 1bcr1n gJay 82 l%gax iD ior ».lmk,f '-ét)i )mmL anda y

spe; ¢

ﬁp(AV(Fﬁ)?g&mBa aX:mY)\@J %Qﬁm lgialrf,maﬁ'u a( AO{@mwh Climcal observations were

recorded on the Clinical Observation Record.

oy
R

Pigs Nos. 46 (Group 1) and 98 (Groups 9y died at the fust study site. Both of these
30 deaths were categorived as bleeding deaths and necropsies were not conducted on these two
pigs. At the second study site, pigs that died alter challenge and prior 1o Day 50, and pigs
cuthanized on Day 30, were necropsied. Any gross lesions were noted and the percentages of

fong fobes with lestons were recorded on the Necropsy Report Foom,

From cach of the pigs necropsied at the second study site, & tissue sample of tonsil,

ok
¥

lung, heart, and mesenderic lymph node was placed into a single container with buffered 10%
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G oup Treatnment Al WO | b day (Daav 25 to Days ?0) or
adjusted for pigs dead before lay 50 1 rORF2 _ 16 ug
WO 2007094893314 2 doses 14 1.08 m 0. 30 | bs/cl ay PQr/USRP062662

- - -t f tag Caarbogxal 2 doses 15 1.1t If,

| bs/clasp 3 r0,RFT2. 16 |Irg Carbopol 2 doses 15 1,07
0,21 Ibs/day 4 RF') 16 gad Carbcrpol 1 dose 1 1.16 m
0.26 Ibs/clay s al | "2 4 ga:g Carbopol | dose 1 I,

t 70.261 bs/day -------------------

a Whirl-pak® eMTech-Disenestios-I4d. - Thebwal, 180 PR PRitkpak® was placed on
Caar bopol 2 doses 15 1.11 T 0.26 | bs/day
ive. Fach-contaimer svas properly labeled. Sample collections were recorded on ihe Neoropsy
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), 2 dose WO.44 ||
ia@r" ‘z'wom%f§a 3§rfb%ﬁ§’° 531“9'? \ﬁ’aﬁ‘eg""l%'dbé’i"%é‘f“1 ﬂg/%wgv%
cdphal kel cont R wete S with i bt ¢ Stady Menisor
lt,(%tn}]uus. l"»rbﬁ\emutns i \{}EOH%&I“Ol & §§]3Lq R sﬁé)i(,kf. %‘:}}40?‘5?; Monitor

xm’\,'.‘xm%&é‘:-:ﬁ Zm C ];Q%@ghyﬂ& al ORl 2. tOR1?72

reec>rsi hii uaant aculovir us expresse ! [?R 2; KV
of  KichhifGixed dsucdhOle@xriRa by ¥ biktooRl roldbteclidih® PO oﬁi\m
in suitable wil Culture PVC2 serology results are
in anf) 6RRQ K |ﬁ«d thi &Liﬁ\&ﬁnkz Rear xfxa bd s@mlB = Mok L0 ;(034@)» GHOMD Sew
were 72 WO 2007/094893 PCT/ US2006/ 062662
SISE R GF Megiadid peitifo kialREY2n0tpldays; and 3 5 AmdBayodids sREM2,
titers remained low for all ten (10) groups (range of
difhBe 1B)chouOnhDayu@ 5, FoGuuipicd, pube ha rsegeiol éd wish eongtdotde.
cell killed virus vaccine., had the highest PCV2
“nedatey apAOER of fretdr St viRro@dES oSk ch recei ved 16 ug
, ORF2 Caa.rbopol. Goup 4, which received as single
dose of 16 ug v RFL Caar'1l opal, and G oup 3.
s~.lai.cla received 16 rig r ORF2 - Car bopol, whi ch had
R‘et"“f“t“ers of 2507 1920 and 1503 rep .ct x cl - On Day,

&@] ts%'or\/\@‘; oxa ngls & any g]zx?% %)ﬁ? gz)xs Pt\tcd[?tgﬁt_gwg s ? an%@% dn.d 01
da}(saol%%n&l% 1&393!1:@;]1 %E@&RQJ werg ca?eg&rggéds b‘ﬁ,@&ﬁg deaths. Pig No. 11

{Group 1) was panting with rapid respiration on Day 13, Otherwise, all pigs were normal for

oy
R

behavior, respiration and cough during this observation pertod and no svstemic adverse
20 events were noted with any groups.  No mjection sife reactions wore noted followiag
vaccmation on Day 0. Following vaccination on Day 14, soven {7y out of fourtcen (14)
Group | pigs (30.0%) had swelling with a score of “27 on Day 13, Foar (4) out of fourteen
{14 Groap 1 (28.6%) still had a swelling of 27 on Day 16, Nose of the other groups

experienced mjection siie reactions following etther vaccination,

ok
¥

Average dailly weight pain (ADWG) results are presenied below ir Table 18 Pig
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Control.). and 1.0 (Strict r egaative control) had
titers or' 82, 129 and 78 respectively, On Day 50

W@ 2003994893 necropsy). all ten 610) groups denpnBCT/HSRA6/062662
high PCV2 titers (2 1257). 1 t1 On Days 25, 32, and
.50, Goup 3, which received two doses of 16 ag r ORF2
--- Carbopol, had higher antibody titers than Goup 1,
whi ch received two doses or 16 try; rORF2 1MS 1314.
On Days 25, 32 mid 30. Goup 2. which received two
doses of 1.6 tag sORF2. had higher titers than G oup

Ned, 0VRidoh e giel Had brdinyg R 8o8d foh &dRe rsae Wagal Rdch
Goups 3, 5, 6, 7, which received decreasing |l evels

re@fved @RHOR of t6-ugCARFDo Pabopol. Bfd te 16ghed ADWG (1aind. (6 25/dag.
15 respectively, denonstrated cornmspondirrh.iy

foltfecd daSirawgs At F.oodyant itf ebsh bnl BAYSS 261 amgtd 320 ITHB] ©]3
9. SunnTar~v_of Goup PCV2 1-FA 'T iters Goup fre:air

iby'day (e 1%y. R -’S}(i\‘l Aaroupa dod 215‘"10@&5, A@QJCE [)a%)i 4 0 '}9 _Ibs~"dﬂ\“ 5
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m%%" “vz,‘i) RF2 1.6 u Carbopol 2 doses KIM 10 Itd 50

WO 1885120 6720 - Carb( Ipol 2 cltrsc s -----
--------- 4 cOR12 - 16 lab 50 113 1920 3720 1257
Carbopol | dose rORF2 - 4 Itd .. ?tl 61 1867 313 3 453

T/ B8 yhBRS® ¢ i R G0 5740

C oo tol—2do0s5es " ST
Toup Treatment N ADWG - Tbsiday

{Day 25 to Day 30y ar adjosted for pigs
dead before Day 30

1 rORF? - 16 pg - IMS 1314 2 doses 14 LOR & 4.3 thefday
2 VOREL - 16 g ~ Carbopol 2 doses 3 L1 = €.16 theiday
3 tORFR - 16 pg ~ Carbopol 2 doses 13 1.07 = 0.2 thefday

A

4 VORF2 - 16 ug ~ Carbopol 1 dose I 116+ 026 the/day

3 TORF2 - 4 pg -~ Carbopol 1 dose 13 LG7 = .26 tbs/day
6 rORE2 - 1 pg — Carbopol 2 doses 13 L1 = 0.26 thef/day
7 rORE2 - 6.23 pg — Carbopol 2 doses | 15 0.99 = .44 Ibs/day
8 KV > R0 log ~ Carbopol 2 doses 13 $.93 = 933 ibe/day
9 Challenge Controls 14 (.88 & 0,29 ths/day
1 | Sirict Negative Controls 13 1.07 2 0.23 the/day

VORED = isoldled vial ORFIL vORFD = recombmant baculoviras expressed ORE2Z KV ov Xilled
10 whole eell virus = POV virus Em\m HE 8 triiable cell audture

PVC2 serology resulis are presented below m Table 190 All ten (HY) groups were
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7 rORF2 --- 0.25 lag 50 73 63 382 -is 19 Carbopol 2
doses 8 KV => 8,0 1 o> CarE?0 of 50 7 4617 7619 10817

wQ2aoees93 3 C halleta C Controls ?t ;t) 1.29 4AM8BUS2006/062662

- 0io so 78 1120t5 It) uric,: c<Fat.i~c Controls
VORF2 isolated viral a:3RF2; r(:) F 2 - recfanbi aaani
"ttacul v nts exp essed ORF2; KV or U led wholee cel

varaas = Pt ear 2 v irias grown in saaatabl ~ cel
culture:. For calculation purl iGCses, a =l 00 I FA
titer was designated as a titer of 50"" is :-_6400

serbfmAativg [ HOB-on VRS -deSihgnatiedras @ard kh@liedfow fordad {&0Q %)
“*-Day of Challenge D<a. of IN, ccropsv The results
grdupomdeh el post) dix Bal 1seGgep 8l winihcalcivobgie et konsikangus
presented bel ow. Table 10 20 includes observations
vafogre, idnby hralkesiBERGV itor (46 Wb rolkeveft b (Respl. méich grwetv@oligie
and Diarrhea. Table 21 includes the results fromth
YOS Améigporst. ‘@*wdpw@e)‘efﬁ@r\léd pritildpgel rue \ORFAT é‘é}lboml and
inptoins and Table 22. includes results fro
“*@z‘i’a’ fuigh F‘ﬁ‘éf‘%f’ Ot NoYReaet whjeh trd flss ﬂﬁcﬁ’ﬁ’ W} and 1503
The i nci denc ehav

PSRy At o dm&ou@ by b i”c‘t%%él“l“’é‘hb‘é Cape P Grape
M:Fg,ug‘aam EE I}lfgi 8}1 gGiobpsF72€( .h(.}ut ‘&214 é&c%ﬂpglp )1 )Chdﬂm%

(()E:(((ﬂ) 5521'(1 {Sigar h%% »(JQIS%’I)QHE ISR Q»i 22, p@t.md ?b%’: f%n g b@[pﬁl“

n-plgs In the Challenge Co Goup

50@H 091%@:093)\ 5. oll RE (NG LA AGRn QAR HOR m@‘% h:amr
resliratioaa, and cough host c:ha.llen e wag zero in

Pi g8n MREGLIV 3N Gind 56, Gfouy ORFRA4ALHQRGK: dbs U &) vOREF2 -~

singl e dose of 16ug z ORI 2--Carbopol (Goup 4). 4 ug
Cogtfopdl 2a2 higksa b ORD kit(rGhe muﬂ) whiziBtcaf@d Kto dosscar lralgaORF?

(Goup 8, and in pigs in the strict negatlve contro
~ GFoRp4. (G Bayp 25. 32 and 30, Group 2. which received two doses of 16 ug vORF2,
had higher titers than Group 4, which recerved only one does of the same vaccine. Groups 3,

3,6, 7. which recetved decrensing levels of rORF2 ~ Carbopol, of 16, 4, 1, and 0.23 ug

respectively, demonsirated correspondingly decreasing antibody titers on Pays 23 and 32,

Table 19, Summary of Group PCV2 IFA Titers

Group Treatment Day -3 | Day 14%% | Day 25%%¥ | Day 32 . ([}’}ﬂ\k s
3 R

i TORF? - 16 g - 30 64 646 3326 4314
IMS 1314 2 doses

5 CORF2 ~ 16 e - A0 1i6 2307 3627 4003
Carbopol 2 doses

3 ORF2 16 wg Wit 80 1303 3120 G720

,,,,,,,,,,,,,,,,,,,,,,,, arbopﬁlfiéﬁs»s””m””m”””””m””m”m””””m””m””m””,”m””m”m”m”,””m”m”m”,m”m”m”m”m”m

Car'bopol 1 dose

5 rORF2 - 4 g - h1t] 61 1867 3933 4333

Carbopot 1 dose
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20

20 10). 74 WD 2007/094893 PCT/ US2006/ 062662 The
overall incidence of clinical synptons varied bemwen
WO 20070883 Pi gs receiving 16 ugg \ ORF2- - Car bopRQT/[S006/§62662
2), a single- dose of 16 tag v>O -2 Carbopol (G oup
4), and pigs in the Strict. negative control group
(Group 1#) had incidence rates of 0% pings receiving
16 :cat. rORF2 --C arbopcil. (Goup 3), and | arg
i ORF2--C arbopol (G oup 6) had incidence rats of 5
671-.: pigs receiving 0 gag r ORF24M4S 1314 (G oup .1)
had{an 1%&?‘ a; [incidence ypat é ofyy 7111 4dJZ | pr@s 3730
ecei v g£> rORF2 (arbopcal (Goup >) 0.21'' aag
ORE2 Cﬂ(f’ﬂm]l)dm% (Croup 7;, | and >§ Inn Ky: vaccine
ad7i npdence nasegs of | | 3%t . [t" 73a; landpi gs IR t he81Y
thal | eﬁjgaﬁaoﬁﬂaﬁibﬁl, Giryap (Goup 9) had aniincidence
atg Ofyl. R | jvor tjal isfy nates7betwsen: 10817
rogps }&%e(g‘(a (%S'F Group 8. what receded 2 {10
FoseEs RV-vactime had e highest ratrytysrate ik
0, éO/n G]H“q"&‘w\‘%ﬁ]{b‘y _____ G-oup 490 theg chal Irnn:{{\)mn n%\l}f)r ol A28
r oup. ‘a;nﬂ\f@ﬁﬁuﬂ nigmw\h chly ecei V%d 0.25%g | 7 11263
d had, montality rates pd
“OR g raté Ei}s 2 f \L-- T8y }‘»uztim huoéxﬁ ﬁ;ééﬁéﬁlb\/gg # xagg}é
“hﬂikié“ ) j%élé WﬁF" 4"“ b ggs V}mhad a6 7. nortality
rate. AII of the other Groups, 1. 2- 3, ';,. 6, and 1.
+Fdoatcu@s Rrf% 4 104 tral ﬂxtEry“J%@Es ratdiPas RS 2800, SUANRIRA
of Group Cbservations for |nor-mal Behavior, bnornal
1itRRePikighddans : @adr Goughr. POst: Chaal [ en ;e GrOUp
Treatment N . Abnornmal Abnormal C. oul h,
»*BahaVhalkBehavior-' 1 K-IRF2- 16 tr8_ 14 0 "14 0/ 14
1/14 I M5 1.3:14.2 doses (7.1. ) 2 vORF2 ... 16 au
¥ Day oCaalropspol 15 (Irl t1'1> tlrtY 2 doses . {k
(tt'o3) -2 1.5

= (O D) [{@ N o Wow vl

The reselis from the post-challenge clinical observations ase presented below. Table
20 incledes observations for Abnormal Behavior, Abnomal Respiration, Cough and
Dharchea. Table 21 includes the resolls from the Sunuuary of Group Overall Incidence of
Clinical Syaptoms and Table 22 inclades results from the Summary of Group Mortality
Rates Post-challenge. The imcidence of abnormal behavios, rospiration and cough post-
challenge were low in pigs receiving 10 ug tORF2-IMS 1314 (Group 1), 16 ug rORF2-
Carbopol (Group 33, | ug rORF2-Carbopol (Group 6). 0.23 ug rORF2-Carbopel (Group 73,
and in pigs in the Challenge Control Group (Group 9). The incidence of abnormal behavior,
rexpiraiion, and cough posi~challenge was zerp in pigs receiving 16 vg vORF2-Carbopol
{Group 23, a single dose of 6ug vORF2-Carbopol (Group 4}, 4 ug vORF2-Larbopol {Group
3), >8 log KV-Carbopol {Group &), and in pigs in the strict negative control group (Group

103,
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I r()RF.2 - 16 ag - Carto pol 15 011,15t 361 S H1.5

' dosest (1" ~) 0 ---0):.7/0 4 vORF2 - 16 1r.g
w@20opopeshs 1' C)'1 ? t- 15 0/15 1 (lose L (f):REHUSDNG062662

rORF2-4ir(F I 1.:1 j {{'f (6 1111i 1.y (l:"tlat (6 %9

15'1? ! . (0 ) Carhopol .1 dose 75 WO 2007/094893

PCT/ US2006/ 062662 6 r F2 ., | p.; " 1 t) I t -r 15

11/'15 r fit;1 " i1! Carbo )cal 2 doses L I fit);

f~}.7 vt 7 rORF2 0.25 jag 15 0/15 1111i 1°:1 a

Car bopol 2 doses w®6) (6 711,;x:) 106, 7.'.641

- = = Theoverall meidency of thiical symploms vatied betwesn groups. Pigs receiving 16

ug-vORF2-Casbopol (Graup-D, a-shrgke 4088 ol B dervOBFD-CatbgpCabrbgpol an@pids 5
| /15 1,15 tI/15 t~ Messes (6.7% (t, 7":: .. ~)

in thetStrg negative or@hladrirerigeuChnthpdiosdehde gqolKq pieg rectiving 16
7.19%9 (7..1" %9 14 10 Strict Negati e Controls t?/15

we QRIS Cobas! (Cropal. andirberORse-Grigaoti oo rheg petdprot fis of

53 7q*§ r{)?grl SI‘E.L[. l%$§l}_e:_ di 6 6\11? 18?9? gﬁ\r{gl 13 il?ie(lg?()%xpfii? Eiadt flnlr ovgrtaii ln?s,%f IECTC %gu,e of
7. 1% pigs recetving 4 ug rORF2-Carbopaol (Group 5), 8.25 ug rORF2-Carbopol (Group 73,
and ~8 log KV vaccine had wecidence rates of 13.3%; and pigs in the Challenge Control
Group {Group 9) had an incidence rate of 14.3%.

Overall mortality rafes between growps varied ag welll  Group B, which received 2
doses of KV vaccine had the highest mowtality rate of 20.0%,; followed by Growp 9. the
challenge control group. and CGroup 7, which received 0.25 ng rORF2-Carbopol and had
moriality rateg of 14.3% and 13.3% respectively. Group 4, wlich received one dose of 16 ug

vORF2-Carbopol had a 0.7 morality rate. All of the other Groups, 1. 2. 3, 3, 6, and 10,

had a 0% mortality raic.

Tabie 20, Sy of Group Observations for Abnormal Behavior, Abnormal
Respiration, and Cough Post-Chatienge

Group Treatment N Abnon_nﬂ} Atalf{()msal Coogh’
’ Bahavior! Behayior®
I ITORE2 - 16 ug ~ 4 [:)H} 014 114
TMS 1314 2 doses e (0%} (7.1%)
2 | VORFZ - 16 pg ~ Carbopol | 1 “ﬂi“ 0415 0715
2 doses {(t5%) (0% (0%
3 [fORF2 ~ 16 ug ~ Carbapol | 15 0115 0/13 1415
2 doses {0%) (%) (6.7%)
4 |NORF2 - 16 ug ~ Carbopol | 131 0713 015 0/15
$ 0 TORF2 -4 pg - i3 1415 1418 0713
Carbopol 1 dose {6.7%) (6. 7%) (0%}
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day. otal nunber of pigs in each group that
denonstrated any abnornmal respiration for at |east
W@r@7dg48Ss " Tot al nunber of Inps in each group BECEUS2006/062662
denonstrated a cough lib at |east one dais Table: 21.
Summary of Group Overall Incidence of Cinical
Synptons Post- Challenge G oup Treatnent N Incidence
of pigs with Incidence Cinical Synptons Rate 1| 7
1% 1 rORF2 - 16 u4 I M S13142'dos s ORF2 --- 16 lw -
Carhopol 2 1ti i3 t1 ft" " dose: 3 rORF2 16 p.g
.ar bop ;L to 7] dpses 4o00R F2 e ta
o a?c~ ]bmz W5 ¢ p t]1<, Owmgose /o&(‘:g R
6__i OFffepbopol |2 dpgey] | Carbopol 2 ddses A (6.7

2007/ 004898 PCT/43S2Q06/D626620:13% |{ 7143 8Fh| 0. 2&sl ay
Car bopdfardopd 2Leds doses (0%} (6.7%) (06, 7%
8 KV >80 log ~ Carbopot 2| 1 1S 1415 0713
doses {6.7%) (6.7%) (0%
Q Challenge Controls 4 14 114 2/44
{7.1%) (7.1%) {143%)
10 | Strict Negative Controls | 5 1 0413 0715 015
(0% (0%) (0%)

“Total number of pigs in cach group that demonstrated any abnormal behavior for at least one
day

“Total number of pigs in cach group that demonstrated any abnormal respiration for at least
one day

“Total number of pigs in each group that demonstrated a cough for at feast one day

Tabie 21, Sammary of Group Overall lncidence of Clinical Symploms Post-

Chalienge
Group Treatment N Tncidence of pigs with | Incidence
Clinical Symproms’ Rate

! fORE2 - 16 ug 14 I 7 1%
IMS 1314 2 doses

2 IvOREZ - 16 pg ~ Carbopal 2| 2 0 0.0%
doses

3 ORF2 - 16 pg - Carbopot 2| 1° 1 6. 7%
doses

4 {vORFZ- 16 gg - Carhopol 1| 12 0 0.6%
dose

5 rORF2 - 4 pg ~ N 2 13.3%
Carbopol 1 dose

6 TORF2-1pg- 13 1 6.7%
Carbopol 2 doses
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8 Is. s . 80 1Ilog Carbopol 21 ? 2 1.3.3% doses 14
14.3% t) Challenge Controls 10 Strict Negative

wa@ererodses | tl (I |} VvORF2 Wi sol ated vi r al PORUS06/062662

)RF? = ti t>3Fibi:ttaaxt |aacLaovirus expr . d t.alt
2; KV cat killed whole call "iFtas "" 11CV2 Virus
grown in suitable cell Culture 'Total nunber ol' pigs
in each group that denonstrated any clinical synptom
for at least on day Table- 22. Sunmarv of G oup

Moi lality Rates Post-C. hal.lentge Goup Tr ;~

tila~] ett . N, D%a,q Post - I\<8| talsity Rate 1-~allest|eidsy,
O, RF2 ‘d{i@q £g° j“é‘ls(?“fbﬁp (17"~ 1.MIS 1314 2|dose 2
ERFZ2- 16 ~Carbopot; -ttt O R duac?:‘é%

Car bopo| B¥> $.0 (4¢ 0lprbaet 2f ORF2 16 doses ’

B doses_ _ . | R

-i= = =% - - tChabenge Controls - - - - - - 4 - - A 1, 4 sOR E¥16

U- Carboppol | ? 1 6 7ca jdose

1707 7 {Siic Negatwe Conots ~ "7 | P 0 0.0%
VORFT = okitd tifel ORI TOKE? = r@combfart” Budulovivs eiidsded DREL KV & Kilked

wink eaivirm =TV @ dododrsdabchatontale ©,  Carltc3 cal 1 dose.
6 rOL.F2 - 1 1lrg 1. [1 (Y 0%

Total number of pigs in cach group that demonstrated any clinical symptom for at least one

day

Table 22, Semmary of Group Mortality Rates Post-Challenge

Group Treaiment N Dead Post- Mortality Rate
challenge

IMS 1314 2 doses

2 IVORF2 - 16 gg - Catbopol 21 19 0 0.0%
doses

3 {tORF2 - 16 pg ~ Carbopot 21 19 0 0.0%
doses

4 1VORF2 - 16 pg - Carbopot 17 19 ! 6.7%
dose
Carbopol 1 dose
Carbopol 2 doses

7 LORFZ - 023 pg - Carbopot 21 17 z 13.3%
doses

§ 1KV > 80 log ~ Cabopol 2| 7 3 20.0%
doses

9 ! Challenge Controls 4 2 14.3%

19 strict Negative Condrols 13 u 0.0%

VORF2Z = jwolated viral QRF2; rORF2 = recombinant baculoviruy exypressed ORFZ, KV or killed
whobe cell vins = POV2 virus grown in sudabbe celb culinee
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C..4t bt ol 2 doses 152 1 ";% 7 rORFI 0.2i Itg

Carbopol 2 doses -------- --------- —-e- ----- 15 j

wWa roog/oo48p t, 8 KV > 8.0 | og Carbopol ? doses RCT/US2008062662
"' 11 9 drallen e Controls I | ------------ 10 Strict
Q Conrols 1.1 ti VORF2 =i olated vital ORF2; rQJ2 =

recorttl in7nt | zacttlc? itit, express d ORFI. KV or
Killed whole, cell Virus T V2 virus crown in
sttxrbl:. cell Osmure 77 WD 2007/ 094893
PCT/ US2006/ 062662 The Summary cif G oup Wan
Per cent age Lung, Lesion and Tentative (D agnosis is
gi ven below,,w in Table 23. Goup 9. the challenge
contlredungroup Gradviidh @chinglhe S tngpesioant:d Fensradagnosis is
lesions wwth a nmean or 10.81 . 23.77% fa |l owmed by
gi@r dtipy 1 Taphi Bh Grapéi e dhaic2d canpol HouPRERE he-bGars opoltagnd
had a n -wan of 6.57 : 224.741%% Goup 5, which
iu-‘frwée@nwdhanw* ¢ d}’eﬁk“ ‘“éé?"r talpoied Andrasad ‘&“chrfevahubﬁ*"“zwss
88% and G ou ch received the KV vacc
'Ogﬁtf( hae! “w" ﬂzf 6@1 * éé@@@mfﬁhé WSHECHY g 'QRF%)
(W?hréﬁﬁ pgdlp?dmcm{\q bi i ‘g n(gu.a X %H%g‘gﬁu?%l %gos)vqgcl;}leaud
hd(]- a mmn ﬂf' \6%' QI_@@DO% mn mfgu su { élamp%mé i(m fr mLA a Bgcungmf lmigG

m Bx%&d&@rf@ﬂ& {?f“ @Qﬁ.s‘;ﬁm%.:k‘%?"’e“ tentative diagnosis

pneumno
Tentative dlagnoms of ppeumonsa vaned among the groups. Group 3. which received

two doses of 16 ug tORF2-Carbopol, liad the lowest tenlstive diagnosis of preumonta, with
133%. Group 9, the challenge countrol gronp, had 30% of the group lentatively diagnosed
with pneuntonia, followed by Group 10, the strict scgaiive control group and Group 2, which
received two doses of 16 ug vORE-Carbopol, with 44.7% and 40% respectively, tentatively
diagnosed with pneunonia,

Groups 1, 2, 3, 5, ¢ and 160 had 0% of the group tentatively diagnosed as PCV2
mfected: while Group 8, which recetved two doses if KV vaccine, had the highest group rate
of tentative diagnosis of PCVZ mnfection, with 20%. Group 7. which recetved two doses of
0.23 ug rORF2-Carbopol, and Group 4, which received one dose of 16 ug vORF2-Carbopol
had tentative group diagnoses of PCVY miecton in 13.3% and 6.7% of cach group.
respectively,

Gastric uloers were only diagnosed in one pig it Group 7 (6.7%); while the other 9

groups remained free of gastrie wleers.
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13. 3%

G oup 9.,

t he chal | enge control

group,

had 50%

of the group tentatively diagnosed wth pil eaa_noni a,

wo 2007008883 by Group 10,
group and G oup.",

vO. RF2"
tentati

2, 3. 51,
di agnosed as PCV2
recei ved two doses

C aar hopol,
vely
9,

the strict negative cone€DIUS2006/062662
whi ch

recei ved two doses of 16 ug

cliag: nosed wth pneunoni a.

and 10 had f?j
i nfected; while G oup 8,
i f KV vacci ae,

of the group t
had t he hi

with 46. and 40% respectively.
1 Goups 1.

entatively
whi ch
ghest

group rate of tentative diagnosis of PCV2 infection,
with 20% G oup 7, which received two doses of 0.25
ug TaBR I Buannar dioppadp Mand+ GuogiPesidbn aMhif elwiive Daignveld one
dose of 16 taps VOR F2--Carhopol __had_tentative_group
di ggpeses of 1 BhVd i nfectivn mid 3BpothmstedGor] Ymaficreaitin
group, { eta respecti~eli. Gastric ulcers werie only
di agnosed in one, pig iin Goup 2tk&i@e'day); while the
ther.9.. girogroups. remined. free of. . gastrig. ulcers....
78 WD 2@0%7:094893 PCT/ US2806{ 062662 Y Tabl 23. 0%
Sumar y ]qu%ou(p, lean OoEyng Lesi on anld :I'e_nt ative
DI cl(%llU‘* IN "'YUS l}I al bIIL.U I U{' I UCl LI Cllk.te-;gﬁdl (S
Gr oup 'Ii“fé%’tﬂ‘rent ét Weast one day L1 0% 1. t/ORF2 -
tit..1..S.ifabopob? disses SR EXCIETEIES INETSTCIERIREIETCEN 0 o Y2 < HEWS CREICIE :
- - 3- - ORE- - - 6 - g - LT . RN N2 {1 S
-- - ---iCarbepot2doss 1 6, 7% CarE?0 012 closes |3 r(3RF.2
--- 416 LhgEd + 2. ft'0, W5 [ Carbo @1 2 doves 133%
R (\u‘bopni Tdgs& " """ 77 B
Carbopol | dose
6 TORF? - 1 g i3 6 30.0%
Carbopol 2 doses
7 LORF2 - 023 pg -~ B ! 36.7%
Carbopol 2 doses
8 KV = 8.4 log — Carbopol 13 12 B
2 doses
9 Challenge Controls 4 14 H00.0%
10| Stict Negative Controls | 12 14 93.3%

VIORE2 = igolaled viral ORFZ fORF2 = recombarmat bacolovirus expressed ORF2

whole cell virus

= POV

{2 virgs grown in saifable cell enlture

20 KV or kilfed

The Sunumary of Group HIC Positive Incidence Results is shown below in Table 24,

CGroup

{16 ug fORF2 -

IMS 1314} had the lowest group rate of HHC positive results with

% of the pigs positive for POV2, followed by Group 2 (16 ug vORF2 ~ Carbopol) and

Group 4 (single dose 16 ug vORF2 ~

13.3% respectively,

Carbopol), which had group IHC saigs of 6.7% and

Group 9, the challenge coatrol group, had the highest BT positive

incidence rate with 100% of the pigs postiive for PCV2, followed by Group 10, the strigt

negative control group

79
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e
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13C > cel |
cell c1, 11tet

vim s PCV2

le 7 The

Summary of Group I1-1C Positive Irtc.idence Results is

shown below in Tabl e 24,
1314) had the | owest group rate o

Goup 1 (16 ug CORE
[1-1.C positive

resul t s TabkeR4. D9prodry phiergep g4C PogineilyadehorRate

I M5

POV2...followed. by Goup.2.(16.1tag YOR.C2 - ‘
CagRe) pol ) angim@ioup 4 (i rhdl Oleleodel sig! fug WOREX: Raie
Carbopal ), which had grioup 1IHC r tics of and 10 13.3%
rlespectii vel y. Group 9, i{the chal l*EfgEC € dfit rol| >roup.
had-t-he-hi-ghest-11-1C.posi-tive—incidence-rate-with
100% of: rditie -ph gs- posi tilve for . PCV2.” fol | oned by G oup
1 C thenhih L5 goses
2 VORF2 16 pg (N ! 6.7%
Carbuopol 2 doses
3 LGORF2 - 16 pg - B 3 20.0%
Carbopol 2 doses
4 WORF2 - 15 pg - 18 2 13.3%
Carbopol | dose
ﬁ [.()sz _ _;_ }.l“' . if‘ 3 ?;.{Jﬂ‘.j-‘fs
Carbopol 1 dose
Carbopol 2 doses
7 LORF2 -~ 025 g - 40 7 46.7%
Carbopol 2 doses
8§ 1KV >80 log - Cacbopol | 17 12 8%
2 doses
9 Challenge Controls 14 14 H06.0%
1 Strict Negative Controls 15 14 93.3%
CORFY = gsolated vival OREF2; pORE2 = recorabinam baculovinas expressed ORF2 KV or killed

whole cell virus = PCV2 virus grown in suitable cell cultore

Disoussion

Seven POV vaccines weore evaluated i this example, which ncluded a lugh dose (16

ug) of rORF2 antigen adjuvanted with IMS 1314 administered twice, a high dose (16 ug) of

VORF2 antigen adjuvanted with Carbopol adnunistered once 1o one group of pigs and twice

0 a second group of pigs, a high dose (16 pg) of rORFE2 antigen adjuvanted with Carbapol
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tl egaative Control group and Goup 8 (KV vaccine),
with 93.3% and SMLO of'the pigs positive 79 WD
WQe®70084893 PCT/ US2006/ 062662 for PCV2. resprCl/USM0e/062662
Tabl e 24. Summary of Group IHC Positive |Incidence Rate
Goup 1 tzatntitt NN o. O pig-, that shed for
Incidence Rate at least. one da 1 rORF2 - 16 |td? 1
0% IM 1314 2 doses 1 6 7% 2 C.RF2 -- 16 1t
C ar_k)Pcrl 2 doses ------- R
------------------------------------------------ 15
admistedd 186,004 REHos? c0ATES shiteerd adiBuantedavitd Chrbdph! dlRsterd6
C-arbo pol | dose KYRF2 - | ttt 15 21 f at b= col 1
witase! pg dose of sORIL -antigon adjuvanted svith Carbepol administered twice, a low
----------------- 6 r()RF2 - | 1 f 1> f 40,#) .
do®"@ar berof gQRE: dogmsidibupd46th (Ygbofol @lraniptyod oviR. dolseisels
KV :>8,0log Car b o 12t t ".<
dose (> & log) of kitled whole cell PCV2 vaceine adm\dnmd with Carbopol, Qverall, Group

L

1. which received two doses of 16 pg rORF2 ~ IMS 1314, performed slighily beiter than
Groups 2 through 7. which received vaccines contamning various levels of cither vORF2 or
rORF2 antigen adjuvasted with Carbopol and much better than Group 8, which recetved two
doses of killed whole cell PCV2 vaccine. Group § had ihe third highest ADWG (18O & (.30
bsiday), the lowest mcidence of abnormal behavior (9%). the lowest incidence of abrormal
i regpimaiion {(8%). a low mcidence of cough (7.1%). a low mcidence of overall clinical
svmptoms {71903, was tied with three other groups for the lowest mortality rate (099, the
sceond lowest rate for mean % lung lesions (013 & 0.34%), the sccond lowest rate for
pucumonia (21.4%) and the lowest incidence rate for positive HHC tssues (0%, Group |

was, however, the only group i which injection site reactions were noted, which included

oy
R

30% of the vaccinates | day after the second vacomation. The other vaccmes administered fo
Groups 2 through 7 porformed better thay the killed vacone and nearly as well as the vaccme
administered to Group 1.

Group 8, which received two doses of killed PCV2 vaccwme adjovanted with
Carbopol, had the worst set of results for auy vaccine group. Group ¥ had the lowest ADWSG
20 €3.93 £ (.33 tbhsiday). the second highest rate of abnormal behavior (6.7}, the lughest rate of
abronmal respiration {6.7%0), was tind with dwee other groups for the highest overall
meidence rate of clindcal symptoms (13.3%). had the highest mogality rate of all groups
20%). and had the highest positive THC rae (80%6) of any vaccine group.  There was

concern that the killed whole cell PCV2 vaccine may not have been fully inactivated prior to

ok
¥

administration v Growp 8, which mav cxplain this group’s poor results.  Unfortunately,
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gneum) ﬁméj | owest incidence rate for

0y *t“ldk)lé‘:’“'s‘i—"ﬁfdtalqg‘%i‘ﬁf"é‘ dﬁ/ﬂ"m"@r oup 1. was. ho% ce3er..
t heOz?nloy th %HP narlr, (\é}h 1& stauJ ?{:‘ {j) miuafo}z eamri esau stu.énpegts P’%FSE

development is growlh retardation in weaned pigs, and m severe cases, weight loss 15 noted.
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Average daily weight gain of groups is a quantitative method of demonstrating growth

refardation or weight loss.  In this example. there was not a large difference m ADWGQG

30 between groups. Group § had the lowest ADWG of 0.88 + 0.29 Ibefday, while Group 4 had

the highest ADWG of 116+ 0.26 ib/day. Withing the comtext of tug study there wag not a
sufficient difference between groups to base Fature vaccine efficacy on ADWG.

In addition to weight loss ~ dvspaoea, leghargy, pallor of the skin and sometimes

ictenes are clinical sympiorns associated with PMWS, In this example, abrormal behavior

ok
¥

and abonormal respiration and cough were soted infrequently for cach group. As evidenced in
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I5 50% of the vacci rates | day after the second
vaccirration, The other a iccirres adm nistered to
w@@ap$4823 t hr ough 7 perfonaxed better than theP®i/UE®A6/062662
vacci ne and nearly as well as the vaccisle aadm
rastc reel to Goup | . Goup 8 . which received two
doses of killed PCV2 vacci ne adjuvarated with
Ctarbopol, had the,. worst set of restarts for any
vacci ne group. G oup 8 had the io vest ..DWG 2(a
(0.93 -+ 03 3 I bs dad;). the second highest rate of
hiaB¥at @hRRRRH@IE! dal ehdnk:gh eshn dadol r@fl: dRNORRBAL: clinical
respiration (6 7'%, t aas tied with three other
svgponipsid ftar is ddie sihing kestoovenibi o bhnelcdendBearat e of
clinical synptorras (13,3" % ). had the highest
nmor Pakdll ponaditveratof wead ot elo inplss @REYGN thnldekhvd d high asortality
hi ghest positive Il Crate (8M4 of any vaccine roup
raf et < hdge edwelerpetiaE hiwrangiel peghighielbaxcegeine pa
vacci ne item not_have been Ita|Iy> i nacti vt ated prlor
Pripgto D 6. SHMHPRT 810 R0l 0¥ Qo Jiies st dpcHommy it it Al

this .grou Qr sults, Unfort . 81 W N
ot g ﬁéiﬁ%n os%f%r“ée%%%z" St o e B B e
lh(i (ﬂ!ﬂ‘ti GHEC 5;30“%(["1 tgé(“lej \\v"ﬂ? ]1%‘ &‘)I“G“Slra“ﬂ Y tPF‘kf'i G&]gir;(]‘l &e'\-‘rﬂ{.r}])t(mgi%n(? E)qu!r I{Vlo

dezgiﬁ!c@dnm\é% ACKis aygg si' a@% @J,Qm, Redl lxign r &%géﬂegupno

assocl ate I sease. previ ously” ment
SyAHUE! FRuLYRRES; K \BERIRSSO ﬁ&natua@mot A ;tln%nt ®8ta6. Bartier
vaccilaes 5 with exception. of the Vacci ne adjuvani ed
i sttt Badh&WVBRd INGdId: achie PR MLONs it 1B SASLLARS - MGB RO e
in 50.0%of the pigs t day after the second
asapgioed MBIW D Misaakel 4ok andrialy vasokRe hiiad i Batcedhiat tthdidsM Svo
1314 and in 28.6% of the pigs 2 days after the second
destrce et Blonly dNor adeacteriondc RRR & varohe: Diyvnteariyroypi iged one
recei ving Catrbopol actjuvan ed vaccines. Any further
degsh puiPestotahdtonin e hadpnelteady.op ey +3ratidirarertoiNy pethsspNpitds
1.3.14 adju anted vacci nes should continue to closely

withghi < ﬁ@rmﬁf“w of G PRES yapedusy By g *t Erqup ot udoecaised ‘AP poses
Rigs were se.ro-negative year u on|
of %ﬁ gi 63\2&“55'&13 élgn ighel mcgiagtvéalc iﬁ H%ed[%?]_%mu[b? { n%: %

ch + BEVZ, 15
m&lm?)yabc? rf‘mu E}t({ h(e@g .19? urgoqph \T :q} 116 dtabﬁ r "2 2@0 o
lusg(& bf, '"k‘?u?aﬁcc%%hs‘?&uﬁfm @;?’HR% vacking toEHIL LB.E}’%TWL n@lldLl ate m tlbo

~taps enonstrat a st rong annti response
pﬂ%ﬂll@@gt cﬁyer\gﬁ% ﬁgsc @{ ilus QRﬁHﬂsdlh n;@g Hgixi&gﬂl@ BUER: mortal ity

L
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rates.,

30 Gross lesions m pigs with PMWS secondary to POV mfection typically consist of
gorwralized lymphadenopathy in combination with one or more of the following: (1)
inderstitial prevmonia with interlobular edema, (3) cutancous pallor or icterus, (3) mottled
atrophic lvers, {4) gastric wleers, () nephnits and (6) reproductive disorders, e.g. abortion,

siiltbirihs, mummiss. ete. At necropsy {Day 305, icterus, hepatitis, and nephriiis were not

ok
¥

moted I any groups, A gastric elosr was nofed in one Group 7 pig, but lvmphadenopaihy
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15 7. 9 and 10 denonstrated as strong aaaa.ti bodzv
response. One of the hall marks of W stage PCV2
w0 pfogo94800 and subsequent PMAS dez; el opnen i SPCF/US2006/062662
retardation in o eaaned pigs, and in severe cases,
wei ght foss is aaoted. Average daily weight gaits of
groups is a gitaatltitatti e nethod of denonstrating
growh rat trdatiota or weight loss. In this
exanple.., there was not a large dilf rencce in ADWO
eta bet Nveen groups. G oup 8 had the | owest ADWG of
wild Q8 8petii0a1R VxdnBSl ARy Basvdddl 18 (b-OMP oBedi@d ihad e Dbdighesih
ADWG of 1,16 -- 0,26 Ib/day. Wthin the context of
PG oSt ahrécherugs M s Inat ona pigSarfafii i éintiodd fiflePENT@EMWS).
bet ween groups to base, future vaccine efficacy on
GoaWWG, whikch repdded oot ofkitiedes aghie, higls® wnighyslp nlgaepsed with
| | arl paIIor of the skill and sollactinte-s
(1 ct @"KL@ Oy lné iy ddipd SViTh Bt st eht Bakiict Hliqemngl
this exanple, abl.-n}n&.behaV| or. 225 atul
w %*B’r%rs b mgan ¢ @gﬁm l?ssfe* SERCS AT CHN B AREpEt Pfotoéﬁ Groups 1. 2

o rS%é%Sgéw %{ag%%‘%%%@z%@w“ﬁ s u&%%ﬁ“g
w, u,(? ngﬂa 91% shd ibﬂé(r mntif.()‘i ésqup (:I\m(gt?m ?Jé,ht,al mmn u lhng, immn su:mt

el a

{1{%@; Jfr 289 REA f;%rm Ek.x\ﬁh il &%:R@é&s&@&@éx&nc?dm fo e b

ficacy. Over , aanor aailty rates were not
1hsLQ|)!,I:J]h SucB¥ARRL Sro@dd Fast Ih'Q g,ll\ @«&Jﬁ thit) ic@iohk@Rs MRk L@!L 'kfs Wms were
rate In the chal l enge control group limts t
0 roPRE OB Qs attl | ThickIB:. RASRMAGELAR BRI I0ABY arc dE%E:iitQﬂ ad O
Day 46. Groups 4 and 7 each had one out of fifteen
P h@scotlipeibic Qo widh Sudiathid wier@utThofong keoorsherhinphigsudivere
and G oup 8 had three out of fifteen pigs die. :Mae to
cithftaofaamtiatthath B Glpic@ion of heccolakhenge idontus ogengnroupye
was not denonstratin PC ? clinical synptoins and 0311Y
begnppyesegte At ige Badosed gf pedtidn. th sty tipe Byres puablis vo
Porci ne Respiratory and Reprodaactiv : Sgndrone Virus
f“‘E‘-‘F"F{RB\P PepRE of %\’e é‘}“ﬁ‘é“ \ﬂbg"‘%d‘r‘ﬁcﬁ‘i‘“s‘i‘% r"é éif Yo alfevis geagis
Earlier udi es d utilized I. ELV. A ('
d“w ‘ﬁﬁ fﬁ%“ﬁ%“i“‘?ﬁ“ﬁ% 1‘%?‘1 *’F%‘hﬁd‘r‘ﬂi?t% iPhatit aﬁ‘i“ ‘f["é‘aq 13 lb%‘e\ﬂ%i‘c“%
somc ?S sma!"fl d“§§l%gu W L.h\.ah‘-ag W l({] il mm ¢ diﬁ"ll”i()%is Oi pﬂt. uua)ma Hl\allrl'e LWXIN

111&1161@&}1%'? @J&Jﬁtr uc?’x&ot[d\{%n @f Eruu@gd%g&p gy %g Mons and "fn lmgh

vaccl ne on one deat

ic%s@?&iﬁch"i@b@@@c@%a& had one death on Day 47 -- t
hic.h w sere probably not associ ated

THC resulis showed the largest differences between groups. Group | (16 pg rQRF2 -~

L
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30 IMS 1314) had the lowest positive THC results for POV2 antigen (0%); while Groups 9 and
H) had the highest positive THC results with incidence rateg of 100% and 93.3% respectively.
Groups 3, 3, ¢ and 7, which received 16, 4, 1 or 11.23 gg of rfORF2 antigen, respectively,

adjevanted with Carbopol. had THC posiive rates of 20%, 209 40% and 46.7%,

respectively. Group 2, which recetved two doses of 16 pg vORF2 adjovanted with Carbopol

ok
¥

had an IHC positive rate of 6.7%, while Group 4 which received only one dose of the same
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0

with the adm nistration of the PRR 4 vacci ne. By Day
50, Group 8, which received two doses 15 of killed
W 20¢hm893 had the highest nortality rate (20% PCT/US2006/062662
foll owed by Croup ) (chaalletnge control) and Goup 7
(U5 ug rORF2 - Carbopoi)., with nortality rates of
14.3' No and :13.3% respectively. Overall, a adm
rinistratio:n of the PRRS vaccine to the chall enge
nodel late is the past cla hear e observation phase
of this e anple did not sag ificantl inaacreaa_se
vadfie! @b sd YHC pRERS ratedif 12 035G loaBd @RSdetnadre R 0% W ildl the
PM W5 secondary to PCV2 infecion typically consist of
fag eaeitidl ieaedohcinphasidepapa trdylsl RICCoubE Ratdbaly sk bhioket
or nore of the following: (1i interstitial pneunonia
pataygictely ot whigh o dlw haxinedBmey. (2) cut aneous pal | or or
ic.terus, (3) nottled atrophic lavers.. (4) gastric,
ul cEpg in T‘S)’*Pﬁfé phibk pesaing (@) te drotn &Q*%\ Ldi?%m ¢PR)
aborion, stillbirths, npurn nies.

otﬁ’gg' I’O%FDS‘VBE"( a@axaﬁytgd 56!) C dlf:!m&bl.nrﬂe e%DC Py élﬁ é)tq:l.tl byt zhc Sgota
re not . 225 noted.in ups, A

PESr ks A 8T SBHE &rolg™ "grg. B0e P @aﬁﬁigfi““

d!’lr}“t{l d{:hu\ dnf”‘ﬁ m{h %ﬁrhopﬂ} 2!)9:9&14(?94&1 rOﬁga}gggno \O(gzlgﬁ ?0%6;9% SQEO\I‘S}

(Jr&tps I«e$ | (O,n§ ?tctl ttgé{ﬁﬁ@rﬂ? 4099 gt mgf r’éﬁ{%h J;PQ\{%%}M dvely, In

Ftrifection three gr oups | east
cchSNtRLENRD He B AGNRSES atVMa&hd»E’ Q\:{gd KRM ;M\ﬁ)nd\ m@é QiHst» eased
whi ch received two doses of killed vaccine, had 20 N
thd ABttaRty M| Yeall RGO REhs Wtk ke iRGMRse WML Qo @ Wisuds. aMdhe
Group 4 had 13-; 3% and espectively, tentatively
ol g PO &k ingMatvhng REYR of [T ? rEarbef6l] Gingys 3esd ansishoses:d
Vari ed between groups at anecropsv. Goups 1. 2, 3,
twd dos6s Ao shrand rFRgW adtNen, Irgmgtidel seaolnbis o HESpasitat rae ahgédd
from0.11 t3.. S ."'.dato t3.9#0 : 0.1.5% As e. pt
'“(‘“if aat cacighal Eimﬁi“‘t antibade tgdval Penge bashr ARC grgiys, ewvlie thhe
ghest nean' , hint lesion score (10 81. In fhnr
‘“@W@Uﬁ%“m#hémﬁﬁ%ﬁf@ﬁfﬂ%@EWé@P%hm§€BF§§‘WEF%WEFQV%%ed
duet to one to _ three S. in_ each t hese
h avtn *xgmguraymﬁl oé H)cl plnrc;‘d‘té PT‘ g*g*F"b ﬁh 3 Bﬁggm nll-_aiccfc)é} h?’naxﬁ g:p )Sf{¥~ ‘23
«mﬁﬂﬁ(‘)’ﬁﬁ (V\Shl%}) i-"{' { .2 :Imuguua un, stmmﬂng n%g E%MQtIH%#’M%S of 16 ug

ns assSocCl ate

\,{ﬁ?ﬁ %\ﬁd E)%g;l: Q’%&Lt,lt( al@m Q&ﬁq 910{6 L@’R‘%)IRF b eﬁolﬁl guu‘Ms th, ad]u\ﬁxl:ltféd

I mer aar e esions noted
w 1§J(%ﬁ§6pc\&/9 B&h VRl {ﬂ&e\{‘ erd@lndds §@‘%lta:1t}@ eheh Jalo Bk rll(i C(Enb&}ﬁ

or a second pul ragoraaar infectious agent atta have
T had a PCV2 antibody titer of 25307 on Day 23, while Group 3 had a POV anubody titer of
1503, Group 3 had a lower mean % lung lesion score tran Groop 2 (0.1 & 038% vs. 090 4
0.15%), but Groap 2 had a lower THC positive incidence rate that Group 3 (6.7% vs. 2%,
Overall, both vaccines bad similar antigenicity, but vORF2 was associated with slightly
better THC resalis,
In vot another aspect of the present inveniion, the suitability of two different

adjuvants (Carbopol and IMS 1314) was determined.  Groups 1 and 3 both received two
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been present. Wit-hi:11 the contect of this study.
the % lung | esion scores probably do no reflect a

W@ eawz/omsasur e of the amount of |ung infection RBPUEUS2906/062662
PCV2. Likew se, tentative 15 diagnosis of pneunonia
may have been over-utilized as tell. .Any pigs with
lung lesions, sone as snmall as 0. 10% were |isted
with a tentative diagnosis of Pilo nornia..tar this
evarirple. there was no sufficient difference between
groups with respect to gross lesions and % | ung

dob@ SF @RS NO BoHEh 14 Qe BagerRzagaiRNebe] roapCBaeMvelilind Ghtigen
results showed the | argest di Mences between groups.
adGroug whik(IA6 1304 whiGRGlein23 receivdd iMBartigddyjuhackdtvhig Jowpst
positive 111C results for PCV2 antigen while G oups 9
Bagindoupd BrdradnimRelbhiaghedtWposettiaietht MO resighce ol chinkdl signs
i nci dence rates of 100% and 93.3%re-sped z erl

p@@@b‘ﬁbgu\slhb gm&mi'pr q«hl\ J%@@h@\p@ééi\ viegsame megp Yogungrlesgng gt

or rORF2 anti r-espec ti vela, acl ttavant ed

G*wgﬂ b hrdcar! H‘épﬁrm\cn% of O BE%‘P Pitgba LGRS Pt B2
40% and 46. 7W resp Ctl NLC glolb . Wi
M @8&3’ { L0 R rsgud ai%ﬂ»uﬁ -"*aglﬁv&ﬁé‘a%w fhat
PC%r l? er Ay 55’ hq?.d ‘"H \i}]lk!%, Q?rmd) ]\1 1 h IL(AA\\, tfh(, mgf,m% dé'd\fzm:led .
on sam

recel

“]%MQ 2007 894.%%@?@/;3#»&32(33% pgggsat g qmsumgom

Cpositiz e rate o t e objecti
mr@txm s, Bl Sol RS lae A0GwENGin 1R GLitel Hketoh 6m PEFY k& ion
correlated with expected restdts. 1HC test ng is
0 anfd 6@ Babdcymjene: 8k rdah@nDASkreasRBY AN 228881k a8ju QREIREE Darbdol
bass; vaccine efficacy. Thus in one aspect of the
pepires® Rdarli Bent dsol, IMShE | Mhdii et Reodee Bitivwae nddasagaed MRD)
5 of PCV2 i ORF2 antigen aadjuvantcd. with Carbopol in
ant lhversGREE. pi g nodel in the face of a .PCV2 chall enge
is determned. Goups 3. 3. 6 and 7 each received two
dosksstib fangRF2sred 19t Ty rpseue yveraigiativet sabbilint b BarbeRbl os a
but the |evel of rORF2 antigen varied for each group.
]né,ldtﬁsﬁ‘spr«g:hmwaq éx.tc‘émgzdd THEHER ¢ 1}:%%@1?!‘/%@:1@@ in ue of pORF2 Wvgg
ener al

5 adfliedi ‘ﬁé%i’*ﬁ’ or @3 0.t §F@f*b§%@§§“§ﬁﬁc FeRrBast R
ha&1 a slwp@dl?{ﬁh»r I&l?\k% aud m\ur}i(z: rufe ﬁ, L?x)q* lusm lols Han oD 7t ﬁ&(}! (Xlg t’%.ch
Imth:;,xsﬁ %i'ié \*chutj {g‘i I .I\ o,urngrg H&?%m& ggl%in\(w ggu mﬁ&(%L&Q‘d tGVE }CS

--- 0pol oups recel ved

polid@ Hases Aﬁfomé@e@;kq t%: beQ Qb ofolds Feke @ﬂhdrg%nmﬁ QIPRKL b
ch. each had an IH C. positive rate of only

VORF2 adjuvanted with Carbo pol performed similar to two doses of the same vaceme.

ve

0
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wWQe@reessPye dosage of

20% md each had simlar antibody titers. Ov :ralf,
based on IHC posit:is~e results. the m nA nurat

is approsiaatately 4 erg. 15 in another aspect of the
present invention. the antigenicity of reconbi nant
(rORF2) and VIDE R | (vORF2) PCV2 antigens were
assessed. G oup 2 received two doses of 1.6 pg z;ORF
2 and G oup 3 received two doses of 16 fag r )RF2.
Bot h vacci nes were adjuN anted w th Carbopol. Both
vacci nes were found to be sa.t and both . had 0%
nortality rate. G oup 2 had a PCV2 antlbody liter of
Wodg on Day 25, while Group 3 had a PC "2 anti body
titer of het 1503. Goup 3 had a I mer nean % bun
| esl-on $c8Fdcyd ﬁ%n"@&‘ép“‘zki&@“‘ﬁi* scprriigef iygeal (‘1‘9’%"“"

-] ~ 0,
I nICI d egéx:!'«? %{td mb’ hP 2 %%JlS]ug\,SSbﬂlclg llm-;n.\ud &é'ou!ugwjgosx%lg I\r{med
Overal | . bot h. vfe\ccn nes had ?‘h ant i gqul ccita

au animii, and/or ] du e, 1 nun( ToRsive 5 Ciid
but vORP2 “NaL™is ALY | h’tqp“‘ be CHET

resul US oirdobnk GliecAHCH BEL - ABASHS ammw& REES A igovirus ype

i nvention, t eswtablllty or two fTerent

adj uvanbg,,&@a&kggpol and | MWV 1314) vvas determ ned

G oups 1 and 3 both received two 85 WO 2007/ 094893
PCT/ US2006/ 062662 doses of e aacciatc. containing 16
u" of tAtF2 antigeat, but Goup 1 received the

ant t.gen Thadttdwastied, whaddn daMB3ndG i dohisdsa parotpe@led by a
received the antigen adjiuvartted wth Carbopol. Both
groups Wad egsenthinaty ay lehdn B0°S soqeenADWB HiveshdRiizal b yorcitche
sanme inc dence or clinical. signs past chalteaal c,

t he same"Wors&ck €yrrat e, and essentially the sane:
mean % ping, lesions: but Goup 1. had an | HC
positive rate of 0% while Group a had an | HC positive
ra{ i ch received

t he vacﬁ’%‘é%?&j‘ G@%‘t“&*ﬁ‘é‘&“\&ﬁ?‘ﬁ éi"B‘B 5‘8%“?1‘&%‘%?‘%%‘? pe d

1FAT PCV2 t S y 250 “tﬁhan Goup I,
ohi ch. Pooe SR TR R e G R, 1 e
1314. Cce:call., although the PCV2 vacci ne adjuvanted

with 1: 1S 1314 did provide better IHC results, it

di dynot yRI QMAASr QUGS ofhﬁhm'}'z&‘g Qs‘(m@ﬁ%@[mrﬂﬁ&tn%&txﬂx@@p..2
fro.ni .PC V2 infection Iit and did induce injection

site r e@agw@mnmmm@s adn B BEMA o}(@\qvﬁhﬁﬁvraﬁﬁj uvant ed
with Carbot)ol perforned nearly as INell as the IM

1314 aatl #u 3 anted vacci ne, but was not associ ated
with any adverse events.
3, The method of any one of claims 1w 4, wherein saxd chinical symptoms are
selected from the group consisting of lvmphadenopathy, Ivmphoid depletion,

and maltinucleated or glant histiooytes.
&, The method of claim 5, wherein said Ivmpbadenopathy, lvipheid depletion,

andfor multinucleated or glant histiosytes 18 in combination with another

svimptom selected from the group consisting of ioterstitial premmonia with

87
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[1l1 still another aspect of the present invention, the
feasibility of PCV2 OT .F.2 as a | iiil. | dose

WEe@doesIvas deters mned. Goups 2 and 4 bot hPCEUS100€0H2662

16 ft" of v-ORF2 vaccine 1 aclltaz anted with

Car hopol on Da 0, bait Goup 2 :received a second dose
on l)ay 14. Goup 4 had a slightly hither ADW and a

| ower mean "ii, lung lesions than G oup 2~ but G oup
-2 had higher IFATT P V2 titers on Day 25. 32 and
50, and a slightly lower incidence rate of 1-1C

posi ti Vaudio®Idd 8 maAlulan@bBIo & fkbhlsSmdi « dtrhgthﬁflﬁuts Mstric
groups were simlar, Overall, one dose of = VORF2

adj uvat Iu.li,&d__Mlpﬁzhs,@&ﬁmeﬁﬁlbnspﬁiﬂf@foﬂﬁﬂwﬁd:mduﬂr to two
doses of the. sanme vaaccne. Zit 86 WO 2007/094893

PCT/ US2006/ 062662 W claim 1. A nethod fh:r reducing
or | essening the severity of clinical synptons

associ atfednghadiv PEVYRe plivfaget § o, wiceysedisdyinlstistiop g b
of an anjnmal, and/or reducing the irrlrrrurrosarppra e
ve ef f e ﬁ‘%@ﬁéﬁﬁ%ﬂﬂ%ﬁ?COV|rus infection in pigs
coaarprisin a g a porcine c:irccr :irars t pe 2
antigen to a pig. 2. The nethod of claim 1. mherein
sai o ri ses. enco

seq‘menct&"wgv g B Fols 0 detioe i fge foem
ORF2 csf L GOV a The
met hod ea??lﬁgerrt Dmg f’ W& }m Q:p e, pl; fé%ﬁxjﬂ?@lgﬁq\éi{@% o5 §Lci;g afasg,».,
porcine,, circovirus type 2 antigen is a

r' econbi ai ant | ntul ovirus expressed ORF2 aungen. |5 4.
Theo MaBdm@ficddMinPRe Phlaklsal IR hd@n SR Sldichdohrs
porcine circovirats type. 2 anti e zr is :for

rri aal at@niglaband dm o Shefhedol Sviamer forbije ciftbvip€hype 2
dose. 5, The mthod of an one or clains i to 4.
wher ei nasaid clinical synptons are 20 selected fiord
the group consisting of |ynphadenopath y, |ynphoid
depl eti on.

10, The method of any one of clatms 1 1o 9, wherem said composition further
comprises at least one additional component selected from the group
consisting  of  velerinarv-acceptable  cmriers,  pharmacentical-acceptable

carriers, and mumunomodulatory agents.

13, The method of any one of claims { to 10, wherein said admimstration s
selocted from the group consisting of miradermal, intratracheal, miravaginal,
intramuscular,  istranasal,  nfravenous, mfrsvascular,  infrasvterial,
traperitoneal, orgl, intrathecal, subcutancous, intracutancous, indracardial,

intratobal, mtramadullar, or mtrapulmonar.
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turd nmultirita.cleated or giant histrocvtes. ti, The
met hod or claimb5, wherein said |yinphadenop th , |

worplesioghseiepl eti on, and/or iriultir:nucl eated PCT/Hb2006/062662

Irist.o,4tes is in Conbination with another 25
synptom sel ected fromthe group consisting of
interstitial pneunonia with 87 WO 2007/094893

PCT/ US2006/ 062662 i nterl| obul ar edenm, cutaneous
pallor or icterus, nottled atrophic fivers. gastric,
ulcers , nephritis, pin like lesions, and reproductive
di sor dersy mdihod liM@n®E: ROG Rk 130Y1. Q\mt%»leihLQJdﬁlﬂﬁtﬁ‘ai;km 00 sy
wherein said adninistration occurs in pigs lass than
15 weekgorthe agevirus 1he 2T AL by alymoRen@for injoction
claai.aaas 1 to 7, W beaein said adm nistration occurs
11 pigsgmotiongl der than 3 weeks of age.. preferably
not ol der Harlan 2 weeks of aage. 10 9. The nethod of
any one of claims t to 8, wherein said adm nistration
occurs wthin ibout 3 reeks of exposure to aa.

Vi r - ent® poired fe iepiousyiticusyy yiheomerl hask gesiptnceppiTpies
met hod of ana ope of claine t to 9.1 wherein said
conposi CPERSPEREHENCTINE 2 BYNPT TR TRIF] eRERendhprie
addi ti onal conponent selected fromthe group
consisting of eterizaaa -acceptaabla carriers.

Iwl 9 at %ﬁﬁ“%%q&f)thtlhg od@ﬁ(?nesﬁtfzalmd?cislug %ﬁrﬂlzd‘\e&ﬁghm n&’cnlpw thcy

|aa anunonod agents

one of QJ\ @sll By Ehn‘icch ﬁ;l' thmm ers@lmrﬂ_ dS\g{th{ Q*ﬁaﬂmlﬂh Si[zmnﬂ@tds

is 0 selected Fromthe group consistian

I ntraadgfd aiiaaglmudét r@ad$:RACioh Coraa - ahﬂiaf aay ag:l:hﬂ:@’;:, the
i ntranmuscul ar, intraanaasal, irntraa 'e nous,

iratr aa%ﬁ&ﬁﬁh@;&é:&nb rtll‘tﬁ:«ﬁaﬁabdhﬁhd adbovirus infection. said process

i artaaperitoneaal, oral, irrtraathecal,

subc: ut aanmesis the Btad cuiiganeomnsye dindviracarghnadngd combining

i naral obal . intranrtedullaar-, or intraapul noaaarar.
88 WD 280YA0R4893h ROFIS2806/:D8 2861Rrs. flRnnaThdicrietchipebiof
ami one of clains | to 11. wherein the adm nistration
Of Sal dmun«:r‘; or nnmmmmvmllamn [gents.

15, The process of clamm 4, wherein said anfigen comprises a polypeptide

encoded by ORF2 of porcine cireovirys fype 2.

16, The wse of a porcme circovinus type 2 antigen for the preparation of a
medicament for redecing or lessenmg the seversty of clinical symptoms
assoctated with POV infection, lessening the overall porcine circovirus load
of an animal, andor reduving the wmunosuppressive effect of porcine

circovirus infection i pigs. wherein said medicament 1s admingstered to a pig.
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porcine cirrcovirrus type 2 antigen does not show
adverse events or injection site reactions, 1.. A

woreaonoghspdr i nprovi ng the | evel of general di SREBES2006/062662

resist nce of pits corral rising admnistering a
porc:nme eircoe, irus type 2. antitgen to a pig. 14. A
process for the production of a nmedicaruent to:r
reduci ng or lessening the scveriti of clinical s
y:rrnptons associated with PCV2 infection, |essening
the 10 overall porcine circco-virus |load of an

ani gr i alpe Q6 LeUEd ROcidiRe d MRMLRQRIE - *hiRE @8SHUe £hidat
of porcine cireovirr:ts inflection, sal d process
conpri skgdding Shepsscgdentbitz@inhianGa@ PO SRt identity with
cir'covirus antigen, and conbining said antigen wt
vet er i n&RF2 afcgeptrableyincaprleins, pharrr aca trtic a
acce table carriers, or imurrornrodul atory agents.
|5 15. The process of claim14, wherein said antigen
conprises a pol ypeptide encoded by ORF2 of porcine

ci r Eov. ithugst fpedips o githerTie clggs Bf o porditiis said porcine
circovirias type 2 antigen for the preparation of a
20 nedi CEREAY T 2 rE@RTeIRG 6P é@%‘eﬁ?ﬂ@‘ rof reresERte Y .
of clinical synptons associated with PC V2 infection,
| esseni A*t*he overal | porcine circovirr.as |oad of
all anrinral, and/or reducing the inununrosuppressive
el ct of porcine crreov>irars infection in pigs.

whefei nygald GedheaiPRl b AN 94 &f ed \h{Eu{% Qlchmc;&Q
WD 2007/ 094893 PCT7 US2006/ 062662 17. The

accor di BolifisGRIMndkSn WRLH QMY §aldnmARltd e@ oﬁﬂ'ﬁ’ﬁﬁ $8S
a protein encoded by a DNA sequence having at | east
80% sequence identity with ORF2 of a porcine,
circovirrs type 2 virus. 18. Th ; use according to
eittaer of clainms |6 and .17 he:re.in said porcine
cir :ovirus type 2 antigen is a reconbi nant

bacil ovithyu gse@cp@ég@s ad aORRR ofaqhtitilgéﬁq_m 19, wherein sasd clinical

svoptoms ave selected [rom the group consisting of lvmphadenopathy,

Ivimphoid depletion, and mndunvecleated or giant lustiocytes.

r

The use according o clatm 20, wherein said Ivmphadenopathy, bymphoid
depletion. and/or pultinucleated o giant histiocvies is b combination with
another symptom selected from the group consisting of inferstitial pnewmonia
with imterlobalar edems, cutaneous pallor or icterus, motided atrophic livers,

gastric ulcers , nophritis, pia hike lesions, and reproductive disorders.

3. The ase according 1o any one of claims 16 to 21, wheren said administration

occurs in pigs less than 135 weeks of age.
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19. The use according to any one of clains 1.6 to 18,
wherein said porcine 10 circovirus type 2 antigen is

w0 2i078vpEd and admi nistered in one (1) inl, pRCT/USIS€062662

20. '"File use according to any one of clains 16 to
.19.1 wherein said clinical synptons are sel ected
fromthe group consisting of |yntphade: nopaathy, 1

| ynphoi d depletion, and nuitini.releated or giant

hi stiocytes. 21. The use according to claim 20,
wherein said is niphadenopathy, |ynphoid depletion.
and/or nmultinu.cleated or giant histiociyt cs is in
conmbi nation with another synptom selected fromthe
nyttl p consk sécbidgg @xday ioRd @ckivhd cab 2D RAUEMA RAIA A Qnialidh

i nterl obul ar edema, cutaneous pallor or icterus,

not t | ed catsophigsaiol dldeethsn 3 wgdstiinpe palcobly sormdphihart 1 wgeks
pin like | esions, and reproductive disorders. 22 The
use accefabng to any one of claims 16 to 21, vs-herein
said a adnm nistration occurs in pigs |less than 15
weeks of age. 90 WD 2007/ 094893 PCT/ US2006/ 062662 23.

Themusevaccprdjn,(o an one, of cLaig;rs 16 to 2.2,
mhef%inTQEFS“%BWWﬁW§¥?§??ﬂﬁ*%%%“??*é”@ﬁeﬁﬁﬁngBW$m“m‘
ol der tlum,3 weeks of age, preferably not old :r than
o ks B BRSSP o ks e RE g B P Rlas Sy
of claing. f.ti to 23, wherein said aclarain.istratio:n

%zig

is within‘about 3 weeks of exposure to a virul ent
porcine circovirus type 2 antigen. The use, according
to any one of clains 16 to 24, wherein said

conposi thofe 2dQrdiddd BT o6 QNBEAZAS 1Abs h@aSH sQR omposition
addi ti onal conponent sel ected fromthe group

consi st ithg@erabmpekeftiigariye aanepi abhnea kit Ssom the group
| r| aaar aaaceaati cal -;aceelrtable carriers, and

i mruai opodisdr@ated nyeiageniascemdbi? 6earrkie  pisen@ocicd dicagatico
any one of clainms 16 to 25, ~x he:r ;irr said

adm ni staats. onl invnwmomaodulatory agonts.

26, The use according to any one of claims 16 o 25, wherein said adnunistration
1s  miradermal,  intatracheal,  dravagingl,  intromuscular,  intranasal,
infravenous, Intravascular, intrasrienial, intraperitoneal, oral, mirathecal,
subculaneous,  intracutancous,  mracardial,  intralobal, intramedullar, or

intrapuimonar.
27. The uyse according to one of claims 16 o 26, whorein the adminastration of

said porcine circovirus type 2 antigen does not show adverse events or

imgection sie reaclions.
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isitrtrader'taral., i:ratratratclrcal,

iartrauagiraarl, intrarararscular. izatranaaal,

WO paorasadous, i.ntravascular, iratraarteriai. PCT/US2006/062662
intraperitoneaal, oral. arltratlrccal, subcutaneous.
i ntracut aneous. intracaardial, intraloba.l,

intrazrtedtrllar, or int:rapulnionar. 21 27, The use
according to one of clains 16 to 26, wherein the

adm ni stration of said porcine circov~irtrs type 2
antigen dines not show adverse events or injection

si te reagd WG o PdreMOAQOA OB il /iSRO QRLHABRAGE o
25. The use of a porcine circovirus type 2 antigen for
t he pr epatiafdcotioQhpayinedé Ramsniond:0 istabRE St of hhae

| evel of general disease resistance of pigs, 92
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