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WD 2007/ 076520 PCT/ US2006/ 062654 MULTI VALENT

PPCV2I MMUNOGENI C COVPCSI TI ONS AND METHODS OF PRODUCI NG
weLEH/ZAWOS] TI ONS 5 SEQUENCE LI STI NG Thi s al PCT/US2006/062654

pli.cation contains a sequence |listing in. -paper

format and in conputer readable format, the teachings

and content of which are: hereby incorporated y

reference. 10 B, CICC3FRO .IND OF THE I NVENTION Field

of the invention 15 One aspect of the present

invention is concealed wiffi the recovery of a protein

EXR; E"fﬁe&é%w 9@.?%1 sxﬂ E}%\ @%’t@o 1%@5 )x[\@f MWMSGOP
a

circovirus
protein is a reconblnant proteln expressed b
transiected virus containing reconbinant codlng
sequences :for porcine circovirus pe'-), open
reading .frame: 2. ER$FQ{r%8FéJ§gPK¥CUIarly, t he
transfected virus is permtted to infect cells in
gr ovits apBiietomPRMARR ZOUQIrRLiEng leRfee sy M§ oprepputer readable
reading frame 2 is recovered in the sz.tpernzite,
forraet Hbe tetdhdngs frdmntinhef widch dre hereby weorFealad b raference.
particularly, the nethod involves the steps of
anplifying the open}. readintg .t""r ne 2 gene from
porcine circovirus type 2, cloning this anplified
portion into aRANKEROEEDOT TEEINSENGIONhe open
reading, .frame 2 portion fromthis first vector and
Fighonihegnichtion nto a transfer vector, cotraiisfecting
the transfer vector Wth a viral vector into cells in

25 grRWspediedliBe pfadts iRGniAL i€ ebdesrbd vWRBCORBedotéie Cited protein
by the viral vector and thereby express open reading

exbfAR 1, ol dedBOO%BhE ROOHTE) X gm%@eazcbﬁ%nbp@ anbcv2). More
protein coded for by open reading frame in the

paRtREED Ak 1@ prodidin ANPLDGHLIASR $hkiein bHSRELEHEN] trmia@éé%ﬂ L Q0 cdsaining
concefhed w th an inmunogenic. ‘conposition effective

rafz&ﬁt*lan'zzgxg \4? &hg S&glex'mmeporf&ﬁtpgin&ﬁu&gﬁj ast o E ?eadlﬁ{g" Grame 2. Still

producing those | no e

;l}&Q{}P‘Q%h{} Qntﬁe l%&&m%a\[ IIL!L G bcﬁllm’rte\é b nJlf&t REESH rcm Ik media and the

protein expressed by open reading frame 2 18 recovered in the supernate, rather than from
nside the cells. Even mors parficalarly, the method Involves the steps of amplifving the
open reading Frame 2 gene from porcine ctrcovirus type 2, cloning this amaplified porlion inte
a first vector, excising the open reading frame 2 portion from this first vector and cloning it
wlo a transfer vector, cofranstecting the transler vector with a viral veclor info cells in
growth media, causing the cells to become infected by the viral vector and thersby express
open reading [rame 2, and recovering the expressed revombinant protein coded for by open
reading frame 2 in the supernale,

in another aspect, the preseni invention is concemed with an imuunogenic
composition effective for iducing an immuwe response against PCVZ, and methods for
producing those immunogenic compositions. More particutarly, the present invention is
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WD 2007/ 076520 PCT/ US2006/ 062654 concerned wth an

i rz3nmunol ogi . cal conposition e fecth e Bor pros iding
wanoi7mmesme response that protects an ani mal rBCEIUSR00G/062654

the conmposition and reduces, or |essens the severity,

of the clinical synptons associated PC*%2 ifection.

Still nore particularly, the present invention is

concerned with a protein-based, imunol ogica

conposition t hat confers 5 effective protection

C‘g\% ;gfﬁwtl Q%Srg%\lmg Hé” g%gﬁﬁig;ﬂfg%egtg\rym} grrog%ﬁi?nlilgl &KL}%ﬂU{)& Iggspouse
i mrunol ogi cal . conposition caonprising ORF2 of PCV2,

UALREAES1E P ANEEHTSAPIPE AiS OPepliprendre 2>r lfeéz?m {0 spypuity. of the
protection agai nst infection by PCV2

clivgal ISHDPIGRE yassackiedo el VY mesiienonStils n@@h CRmedarIsa thy present
an i nmmunol ogi cal conposition et active for

ineedivfiersr fongem@ fwit i pwtdinhesed rifgnynplogical soprsition that confers
receiving the inmunol ogi cal conposition, and 10

efftetirepmietine agomposicttioarby RS i Bres nohepapitataliy nthe present invention
expressed by ORF2 of PCV2. In another aspect of the

isPeesentd ivithesmt hompnaagitnl) natipogitiona cehprassogo ORI | ¢fi RAY 2ntvherein
vacci nes are provided. Mdrre particularly, the present

adiv@ il dneD POVRAWEFI naio §e praectioo MReRitt infnsoebeckYE  Most
at inducing an inmune response against infection by

- pREMBarB) thedheseh @REhHONR cOideeled WiBOBSONRALISHBY cORGSMIRBective

for swine. 15 Description of the Prior Art Porcine

[ b SIRM G WSt BAREmAGREWY R dovind rde SR the (thfuncledi@l Bahfbsition, and
di anet er) i cosahedrdl, non-envel oped' DN. A Vi rus,

x&‘ﬂ@x‘effﬁh&% (S%kxﬂ&} Borpried ﬁ%e BlolADE ?@es%drb‘?%l@f“ aeqgre. PCV2
shares approxi mately- 18{) % sequénce dentity. |,

I th ROLEAS 4 ﬁhé)crcp %Y'lﬁé@:rc{sé’xﬁQnJ entibn, Véa)n]zbsmwwe&unésnar multivalent

contrast wt IS genera Yy nor vi rul ent

v?(é%x@? a%enIn%%d@@l Wb g@&df%h'ﬁ@ fa{e it %X%@{ &ﬂ?ro‘i%g%ﬂz%nog,enm

Post - eani n
P Foe
«grh gfégg gf-?egglae E}{; h’;ﬁ‘g&é% n%/t{}g%g it 8@ é: qLatn%st 111?&(;1&0?1 by PCV2 and at
1 q é gess F“ ator(}/ distress, diarrhea,
g Og?b et ﬁ&“cﬂé’f"ﬁ“ YIS LT SIHE af f ect ed swine, a
conbi nation of 25 all synptons will be apparent while
other swine will only have one or two of these le. WO

2007/ 076520 PCT/ US2006/ 062654

Drescription of the Prior Art

Porcing circovirus type 2 (PCV2) is g smaall (17 -22 nm in diameler), icosabedral,
non-enveloped DNA virus, which containg a single-siranded esreular genome, POV shares
approximately 80% sequence identity with porcine circovirus type ¥ (PCV1). However, in
confrast with PCV1, which is generally non-~virulent, swine infecied with PCV2 exhibit a
syndrome  conmmonly referred o as Postweaning  Multisystemic Wasting  Syndrome
{PMWS). PMWS is clintcally characlerized by wasting, paleness of the skin, unthriftiness,
respiratory distress, diarrhea, toteres, and jaundice. In some affecled swine, a combination of

gll symptoms will be apparent while other swine will only have one or two of these
~
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s ynptons. During necropsy, t icroscopic and
macr oscopi ¢ | esions al so appear on nmultiple tissues
wand7aregans, W th | ynphoid organs bei ng the nDBCTASRWENG2654
site for lesions. A strong correlation has been
observed between the amount of PC V2 nticleic acid or
antigen and the severity of: mcroscopic |ynphoid
| esions. Mortality rates for swine infected with PCV2
can 5 approach 80% In addition to PMIS, PCV2 has been
assocraé with several other, infections includi Hinl
PR r AT B d?lﬁ"é“‘i”@iﬁr B TIPS PRSHTS %%‘Ff m muliiple
syndrgone ( PRRS) sser' s di sease, streptococca
usﬁ;é%, ,OH S, Wt 1h’6‘ﬁ%‘:l"€ g&ags bebrgst?\g ng;gtrﬁotxf@non site for lesions. A strong
coIrbacrIIosrs dietetic hepatosis, and supprlrat ye
cHFvER BanRR RPERTeA. bebyren 1ha waurhel B Rheudele eRd p7 21}11 géx and the
protei n of PCV2, having an, approximate nolecul ar
saxeiiy of migrogopic Iympheiddsaens: (Mo HSPES miwﬁeaﬁéwﬁé}éﬁ 2 can
utilized in the past as an altigenic coinponeMin
appareh 9. f dn RCRn Dy PMYES. REYAdus botn abwaisted nyitoRp@ral other
.for use in such vaccines generally consist of a
i.ufm:kj bhsyinnigding es@RGVRbENApocok regrdiortiveRisa  retpiratosf sotiong (BRRS),
viral vector with the ORF2 DNA, infecting cells with
Gieryi dakasy estrgrooposul amenimgisT henl@RkeliRsis, Disiwpaing teblitngitiosis,
the virus to express ORf'2 protein within the cell.
d@idc Bofatodi8 ! dnd Guiiieaticl Bdcikpn@i@ingi n fromthe cell via
cell lysis. T hese procedures generally take up to
abouypdnorhdislayieme af {ERTP) Rk@&HI BPOR, hhEngE ab lagpB¥imateh@olecular
viral vector. However, these procedures ave a

wisB PGVARNRORhdn Y uh PAtSDIShA GK GERGE] R RERRAGHHRSAAE an amtigenic
both costly and tinse-consum ng. Additionally, the

ﬂﬂ%@ﬁi A v BRR fopaeuer e(i\ HEQMMERG G (lrb‘éazéliﬁgl, @Q{F"V%ﬁ Xme in such

|gh consequently, a |arge nunber of s need

169 & ?r%{'aglbtsg}{sr@t S 631{ rg)? Xrislr'rn%rP(@I 2 b'\r @L;Oé{z%: %{Qr(ﬁml fr amfectmg, a

ain |dTent quanti'ties o

ﬁ%%?%{(ﬂ%ms&%ﬁﬁ??iﬁg SRS ] Y 4351 xey,&grcéoﬂfrﬁmme ORE

rren roa I mMmuni za

I}Lﬂé dc@\zhgglﬁé n\t:ruNgo c\é)n.f.bgﬁ%'z’gjr& ‘;p‘ \.\z[chtm h\c (.S{? zmg ey ié};}:P my the ORF2

vacci.nes, hay neerctlve at con @F’%ﬁ g _ N )
Ptk Gem U C?’ﬁfﬁﬂrﬂe{‘];}‘ gal 5t PR SHER) ofF hi ghe fo dos
clinical signs it ed. theremn g) V[%%OO7/076 q
ARETINSD OB 6F 08365 PoflinrIRVGHT: o JKAEF e RSB PIpERdurss bave a
rrutorv a ndr znra (PRRS) is caused b¥ a virus wh ch |
disadvantage m that the extraction procedures are both cosily and fime-consuming.
Additionally, the amount of ORF2 recovered from the cells is not very high; consequently, a
farge number of cells need to be infected by a large number of viral vectors m order lo oblain
sufficient quantities of the recombinant exprassed protein for use in vaccines and the like.
Cusrent approaches to PCVZ immunization include DNA-based vaccines, such as
those described in US, Patent No. 6,703,023, However, such vaccines have been inelleclive

at conferring prolective nununity against PCV2 infection and the clinical signs associated

therewilh.



Y

20

was first isolated and classified as an arterivirus as

recently as 1991. The di sease syndrone had been first
woeergriered in the. USA in the md .1980' s andr@mais2006/062654

called "nyst:er>> sN.O ne disease". It has al so been

cal |l ed blue ear disease. The nanme porcine arteriviros

has been 5 proposed recently. The virus of PRRS has a

particular affinity for the macrophages particularly

those found in the |ung. Macrophages are part of the.

bodf en are .called ..

v et %%?‘2‘*‘5‘%%? e A %”5*{*”’%@*“52%@%8% SRdivgs which

not int

Lhe. :
SRR e Rinah PR3 AL i gnaone

h ; nor e S a cro ages Once .
refl R el e bl RATE 38 bt 50 SICR A cganery swine
and active indefinitel Up.to 40% of t he macrophages

diggse” g Biae fpadbechus LLH b*%eﬁ«a&é%me (TR SR PRings arjggginds has been
bodi es defence nmrechani sna and al |l ows bacteria. and.

Propgset Toseplis edbe tBup | TREY dre anytidordatfabe. on thormsphages
exanple of this is the noticeable increase in

pusteaybirly t ossf foerd dottieclupsn eMaenpragisnarg rravierf the diodh elefences, Those
units w Shen they becone infected with PRRS virus. It

pregept trake ups taoe galipdaalviobyr mddrorbrmredirhey Siedland remove invading
particularly in large herds, to 15 becone infected for

bactegs fid gtustd e nalrid el mmgﬂm RRRS virssuBiseph ety §nb eneliiplies inside
spread rapidly- in. a herd., it may be sonme 4 -5

thooptdiscibghareviats dhéddls ROAmebpiiahe. Sowsit havether 9RRd it ends to
sego-positi ye. Some sows remain naive, Furthernore,

refbini phesa@t and REETRdR R NSy S Oy thandsos 1he2mél@@ﬂ1‘é0@fa§@8astrox ed, which
infection to contain less than 20' X?) of serol ogica

reMORdstal goBpineiSe bollltk FeRRQSHANRLisr AVEMREvs TRGERS SR iheY viruses
nmean they are not still imrune .nor does it nean that

tol QW RRY SrS EORRGSL D aﬁséqﬁgn&ﬁe‘hﬂiplém@&ké ¥% 1%9 nB{?%eta@l%' ificrease in
of fspring. Adult ani mal s shed virus for orter

sap‘&{ﬂ %@%ﬂﬂfotzt éﬂ?ufﬁe%}fla 9?%10%&:1%&1 ?}Lﬁ&d Wfﬁgne ‘&{e() Vﬂeg{gmf) WfiSuted with

can excrete 1t for
Pfgﬁig } ;lllﬁ%yre & ?1@1& \{Q\royu i‘i raesq%g ﬁ)qgi?/ll EXLW nﬁ r%’gﬂh%ﬂgé&?']% 1t Lame herds, to

befSRe 31?&;{3{10[ Py ﬁg@é gxglg, agi{ll Eltigduuﬁ %hﬁ x 1\)@8 a‘())pge%g H% V\Prﬁg‘z({q rapzdn-’ in a herd,

recog ab
ver&@dlsease .The

it :Sv aﬁ%‘ﬁo naff-lp 1{1%{‘@ {%Faéé gtéeasgﬁg&f;ﬁe ve %\s WERPRePEs aem-pou’me Some
e health st a%grs of %‘he gwer d,

so}\ 5 §§]§fglé{}@?% Ptuhtgermog é%’mtél!"%“?@‘ﬁ) §9% éaﬁ vears aﬁer m{‘eciicm

10 ggtéfg %g (t)lgﬁ/ﬂo‘g 6?5it43e f;gq% ngségge a{nﬁ}am %%{)%B}%tg@fqgg\gl ;gelégssm‘ily

strai ns that
mean they are not «im 1mmune nor does it mean that they have stopped passing on Immunity

to their offspring. Adult animals shed virus for much shorter periods of fime (14 days)
compared 1o growing pigs which can excrefe it for 1-2 months. The clinical picture can vary
fremendously from one herd 1o another. As a guide, for every three herds that are exposed to
PRRS for the first tinwe one will show no recognisable disease, the second would show mild
disease, and the third moderate fo severe disease. The reasons for lhis are not clearly

understood. However the higher the health status of the herd, the less severe the disease
4
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highly virulent and sonme that. are .not. PilRs infects
all types of herds, including high or ordinary health
webteai7uwseamd bot h i ndoor and outdoor units, irreepaSkiIN6062654
of size. Alycop/at ui hytgmeu uoutiie (x Iltyo) is a
smal I bacterium (400-1200 nn) classified 5 in the n:
tycopl asnmat aceae famly. Af |zyo is associated with
Enzootic Pneunbnia, a swine respiratory di sease
cotnnonly seen in groming and finishing pigs. Al liya
Lf@,{: 3&&%@%&&@ iltjf‘ gs 18 @gﬁ%‘% Bilg ?:ﬁrélg%;?q éﬂ]t?)sf?fﬂ 1%)%%818 gir?i‘ sg‘[ha’i are
(ciliostasis) and, eventuyall|y cau ar eas _of.
w&hgguw B aoaiﬁs%ﬂt ¥ Ban diHY Biiect é BPeoat bt ifng bigh or
di sease, daily live weight gain of infected swine can
oty é‘é%i‘é’éémwlébmﬁ’ldn@w%d BOEIE: IPRBGHDRICASTD | s
wi despread in sNvine popul ations and present in alnmost
ev eryregmkesrea fgaparemgomiyo Bl §ro)doh §¢1§éb<§dﬂ‘iﬁ1@‘* HB0-208) hrpglgpsified
pat hogen that facilitates, entry of PRRSV and ot her
inries piveatonpiacget hogen sy ihm & sshecdighysh Enhenis Repaceite swine
strains, 232, J & 7448, have had their genones
reSyReLOen diedxs:é Mminoudy etendh grovdng Badinghirgl pigs] 86 Avd 2838 cilia of
2004; Vasconcelos et al., .1. Bacteriol. 1157:
orth88 éalls QRO Windpipe Rad Ginge chusmpolhe ‘cilfao siopeestintgefuiliviissis) and
is a conmon diarrheal disease of grow ng-finishing
ev@RdalKOtHEinE hegd b Gelhgs 16 halaed eDegRdinhynhipesipltagivee disease,
and inflanmation of the ileumand colon. It often is

Al 18 e 3RekS 8dih of I dddNiUdan $0 TRILEIES, GAUSIES. PREALS BRlmonia
diarrhea. severe necrotic enteritis, or henorrhagic

is exﬁﬁ@srpké'xh 91{1%&15& B&iﬂikhuﬂﬁff bl bleYent ThaLRIst Qlag%vinge b8 A byo is
recently- classified intracellular bacteriumlL, a

w?ﬁ%?éz%& w0 Bb Etg)‘i"ﬁ{a!nu gﬁﬁ&ﬁ’m 1h,iT|?'§.1¥Qr§9@inl§”b hasr PEens o‘rhe.r respiratory

ivated 20 onl tures,” and attenpts to

ps%ﬁog,g},?sg%oeth' tiu & Gﬁl% eé*u%@%ﬂ zgle?:" days hald g their T genomes

ostu “at es been d by i nocu

se?iﬁeinlygcgﬁ\i{élgl lt#iraFTj.%aciJézii<>ihti,§(a, J‘,yl,g{}i Sy Ls[gngalmb Img asl » J. Bacteriol.

b 7 AFENOR BV At 1 o4l

1.y PpI 'ons of the disease were produced, and L
i%%&‘}b gﬁt ed fromthe |lesions. The tnre commn

nonhermrrha i.c formof, the dise f af f
Sreige T QUL PO CRPPIL B L B By gfinishing
dl arrhea. The -feces are wat e R
dwﬁwﬁwd}*w SFRCTe 245} ol S mﬁﬁrflgwwdﬁeﬁ gleum and
gs may pass yellow 5 WO 2007/076520
cqﬂ@r/iyggg@@/ pedamd self-limiting but somefimes causes persistent diasthen, severs

necrotic enteritis, or hemorthagic enteritls with high mortality. The etiology is the recently
classified intraceltular bacterivm Lawseonia iniracelhilaris . The organism has been cultivated
only in celi cultwres, and attempts to propagate it in cell-free madinm have failed. Koch's
postulates have been [ulfilled by noculation of pure cultures of 1 ipracellaris into
conventionatly reared pigs; typical tesions of the disease were produced, and L intracelhdaris
was reisolated from the lesions. The more common, nonhemorrhagic form of the disease
often affects 18~ to 36-kg pigs and is characterized by sudden onset of diarthea. The feces are

walery o pasty, brownish, or faintly blood stained. After ~2 days, pigs may pass yvellow
5
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fabrinonecrotic casts that have fornmed in. the iictrn,

Most affected pigs recover spontaneously, but a sig
wohkowanés2munber devel op chroni c necrotic enter PCTAIS2006/062654

ith progressive enmaciation. The henorrhagic formis

characterized by cutaneous pallor, weakness, and

passage of henorrhagic or black, tan feces. Pregnant

gilts may abort. Lesions nay occur 5 anywhere in the

| ower half of the small intestine, cectun, or colon

but are nost frequent and  qbl| usmthe(J.Ie m_. The
filgopectior (asty n‘{ Wt EngdhilR Kk ‘heg"‘"%m8“'["3‘%evi ﬁﬁ%’gnf’*é’?ym“me‘

may be edenmatous. The nmesenteric |ynph nodes are
sp@m%u buf e gryficagt Ruier AErER LOEPeRcrlicRioEke h%‘& DapRgessive

ru ;ose, .tray be covered with a brownish. or yellow
erpdchntion of b beweresite isman echauagiRtadobe CRwaROUR gglior, weakness, and

petec: hial henorrhages. Yellow necrotic casts may be
pdsogadf hemertiegicl abickOtaor Tipas Sheagantpiisughy abisl. clotsons may oceur

Di ffuse, conplete ntucosal, necrosis in chronic cases
avalisesn tHed owemtadfstf itheesniadi Jbesimegcreqwm el huhgxeamghﬁmm and

hose. Proliferative nucosal |esions often are in the
oledh@rin bk ilane Ted ealiad tbakyeshye tathefuted nspdet mewrn@ty may be

necropsy. In the profusely henorrhagic form there
RO dTRY ridkandic tvn@hr Aodegces anfirdelie Thol iarstnt nwcosa appears
clotted blood in the ileum Bovine Viral Diarrhoea

MBS abd ndMR), raRtheBOL 88T wih RIbRRas® @nelidWibMhdndSess membrane,
which are 15 in the same group of pestiviruses as the

il Joﬁ%fen@zts §§'&%{.ﬁl§1"l§£ﬂ{ﬂﬂ9&s CPQ|oRr fekrdtldlcatth hﬁh be found in the ileum
primarily infect cattle and sheep respectively. They

oCRRsi 8 M duBk ‘ihaq,'o%nb Pedl NYRRASuRBL EAYSSin chronic cases causes the

reproductve problems. The disease is not a conmon

m‘f@ﬂﬁ’& Y 5 fﬂf Qésefnlbhﬁ Uﬂdér%%? %lﬁ@zg %Hédialqgsmns ofien are in the

consli ere ow on I st o pOSSI lirties froma
Abf B0 bR Bl gt g%{ﬂeﬁl\fvmsgéclligjr% %&fb@ké 198 FohueBhemortagic

I |
By K RO P LSRR e
gr o %\; \rf}gﬂlfgerg{q% gr?xs lh] %g% cﬁ,éfs D‘i&ﬁ%@%{ﬁ%%\?}r& ru%gduimh are

mt ;gg{;(gggggug le%%?t}S}Zr%%/e/é a8 t? gﬁ-‘gub lﬂf jgﬁ'“{e Bre @ﬂgscgolem) but which
"I nfections be asynpormatic or cause Vv
pggi neHERidg Flh%‘iﬁﬁlbfee&"i ey ity cqnget i pip §?§ T &md‘zéﬂd cause
jaundi ce, abortions, stillbirths and other vaq
rapEYEEE G PRIEmS ot AisSISE Hdh A @AORIMONF 78t icigfestiipypin the sow and
2007/ 076520 PCT/ US2006/ 062654 infection. |eptospi.ris
wotlddggensideyed o anitrdist ot poRdbikiiesimyss dieetste sul vies:

organs consisting of scattered small grey loci of a

focal interstitial nephritis, and are shed in the

urine, sonetimnes

Leptospirosis is a comiagious disease of animals, including man, caused by various

inwnunologically distinet leptospiral serovars, most of which are regarded as subgroups of

Leptospira buerrogans. There are five serovars and groups which are important in swine;

pomona, australis, tarassovi, capicola. 1cterohaemorrhagione, and grippoiyphosa. Infections

may be asympiomatic or cause variows signs, including anorexia, pyrexia, listlessness,

jaundice, sbortions, stiltbirths and other vague reproductive problems, and death.  Afier acute

H
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in large nunbers for nonths or years. Because the
organi sns survive in surface waters for etitended
woeni7odes2ot he di sease is often waterhome. |n tReTAWS2006/062654
the disease is primarily due to 5 the serovars qpio..vV
ttcr lay mv.. Xe tras )ittr /vrrzvn , and I.,ci
tosiVr'ct gr: Brae?~tp ho a. D agnosis can be.
difficult because antibody titers can be transient,
| asting less than a nontlh. Further, Leptospira can
al so be found in health ' animals. L. awtrctlis o
inkgaliepy kaploppigs i fensapdly lecaliggoor the bigams 1oy repsubiei ey asgangjcoppisting of
reproductive problenms. Chronically infected herds
scaffesysl ssnpll sapoioel Brdfocal sxterktitiabierbHEs. andawehid ipithd wins, sometimes
It) Brucellosis is caused by bacteria of the genus
m Broe senbas fndndndisohapaet Bedaredihbyreanlyor siusive in ewficnedters for
pl acenta, inferili.ty, orchitis in boars, and severe
extmded geriods, ithe dbows.is bl witghabs, nttheUlAsbadaedss is primarily due to
cl haracterired by posterior paralysis and | aneness.
thd herdhgedsaniprapihgsiio. | Sqaepsedpahams tandx diprsiyvrel yribyotrhosa.
Brucel/a uis biovars .I. 2, and 3. A nunber of outer
DIABEIIRIcan 60 fBaiirbecane atdbats fets d3h B6 Qahsied?, 1ShS [dsOthan a montb.
pigs. Infection spreads .r ipidly and causes 15 nany

Fer, LePRSidabakl A3 GR I (Haia HRgE SminldlANE s FhRkRKENb&iislava is

mai nly by contact: tQth another pig, al-though
m&@ RERERhist ﬁs@ﬁ%@d&%‘ti@féphﬁu&ﬁ%Splnmk%b Se ekt Gatected herds display
di agnosi S can ficult due to a. relafively
abBAIBRD L 6GA8 ﬁd%&(%%m a eni 61 voo! | 11 ca 0:9 —~Iich

ares a conmon antlgen with Bruce/!.<:a and often

Cau wﬁl@éx? & g‘ﬂéé& 'b¥ eimi?ﬁ‘{”o‘i Sshe ﬁ.ﬁ )%ercl’{ﬁ cf{e% MWFacterized by

sua i'nclu nxetritirs and

&b()ﬁl on u g ?ﬂ incbds @gﬁs‘&%? n% fgh%o @(}l .{[TE % }W’a}}‘k fli[l](?% Q\re?d g“}rﬁ%g 1ﬂ Sg\\"i
d
L *ﬁs B Bificardy ok @ﬁ&nlﬁ"ﬁfiﬁeﬁaf\, G é*‘ét I i

nlrml ti(f ‘ ections, in, sw e

s ST CUBPT 2 HPlS &V e @ s B PBRTT loderdd Sai Ay PREGE! of ober
and edema in other, tissyes such as the hydr tho

mEpHals LAY FET DditEnimit §r z{aﬁy R mgs Clﬁh‘é%ﬁ‘ %V,a mp@?\-‘ fuhi Causes
e>~r:4, and is characterized by chronic enteritis,

Mg HOTHORS ISUNEHHRAHICEN. DY &SHISEIOR OPYRS WRisly. i casiaghpith another
l oss and fever. infection with C perfringens types A

pig afigd eavrsddroguvieyien g powilie i § %em*wwadmwm@z@hfﬁwﬁ due to
PCT/ US2006/ 062654 dysentery.. toxem a, and high

a rabtivallyi copmion oyenakg. dakifaie ¢verPypdse -4 ndic shiyes b common antigen
produce the highly necrotizing and |lethal P toxin

with #tudela mad pierscdokas hloe podigvesewdice Homtresitdnn kisiodeixswalie include
Thi s

melritis and orchitis, snd can include abscessation, sometimes with necorsis focl o the liver.

Clostridium is a ubiquifous gram-positive bacteria, of the family clostridizceae,
usually found in the soil, but also occurs naturally in the gut of most animals, &\ difficile
infections in swine gre characierized by severe mesocolonic edema, diarrhea and edema m

other tissues such as the hydrothorax. Clostridiuth enteritis in swine is vaused by (€

perfringens, and is characterized by chronic enteritis, which is accompanied by diarrhea,

weight loss and fever. Infection with C perfringens tvpes A, B and C canses severe enteritis,
7
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"toxin is sensitive to proteolvtic enzynes, and
di sease is associated with inhibition of proteolysis
wonoda7gsszat esti ne. Sow col ostrum whi ch cont ai RETASRG0Y/062654
sin inhibitor, has been 5 suggested as a factor in the
susceptibility ol.  young piglets. The di sease can
cause sudden death in piglets |ess than one week ol d,
and is nobst common within > days of birth...1:a. ol der
piglets Clostridiumenteritis causes a thickening of
inte absor tio
i R B éii'"fm"%i* S BRRSERN ey DB B a8 G brlagpadpice e
.of a combi nati o t he |nfect|o and | ack . of
h‘ﬁ‘ﬁ& F‘F%ﬂ*i“éné @é‘ai?‘ﬁ“%a‘?% s *FW%\S*@EW’W@?‘Q Bigstinaglgmage. This
severe cases survei| e for a few to days, and recovery
ogels & ’nblgivq‘, &0 TPl éi*’al‘mﬂaii‘?éi ﬂ%‘”}f}b d% ,agqogmted with imhibition of
Henorrhagic enteritis with wulceration of 'the |nucosa
prpigolygian Al titesiies| Spwiorloalrimsybieh sentaigy egBipyin nhibitor, has been
affected portion of the intestine is deep bluepurple
sugaehiesppealastonin Miersytcepibdliy of vowigepiglalsi arditensrean cause sudden
associated with nesenteric torsion. Snmears of
ddafit wgigletaleschmt emt weakannd, bed exeard neundowithiarghy nohidah.slo older
of grampositive, rod-shaped bacteria, and filtrates
pigdeCloriddat egtdiorrandes hoXdcienmgdf tsusdduenine niding sbsorption of
identification by neutralization with specific
foad bhé annionis EOGHY | Pigibr msadil i 4s esibaacombpgot etlhbukfection
not yet confirnmed as a cause of sudden death in
sidbdd & raR@oR] Osathathy Re@h 4l £36) ha@fsabi 18tk 8dv8re ARE shifive for g few
whi ch pro-existing [esions of the |iver were not

¢St gRt Akh@ry IR J sliBalor 3PN QRIOL KisfiBle! CSrhagic enteritis with
(primarily a toxin) damage hepatic parenchym.

uﬁ.ﬁ@t’i&lbé/f i Hﬂ:&s‘éh@&a%&%ﬁ@&&?fd ﬁi $pReiBU| SRy, BOGTected portion of
produce a, |ethal. andbunt: toxin. Usually, death

th.%%i%ﬁgg@keg\@ S ﬁﬁ’rﬁgptlu h &%fﬁs@?ﬁi s? 1R t0 @é %F‘nfa?a;oﬂ %s'&@ilu%d with

ten UﬁE sternal recut

n&?ﬁeﬂ@éc fglgi l}dl }lé/gllst Pf {]1#&%1 ﬁﬁﬁ? V\B&&%F %{lﬂ %@%ﬁmﬁ%@? %?lol% lérl}i,\llYH)ElS of

sunmer and ear lver

wz m\mg Af’tm“ e, TP%% %%igé Bac he d B Fl? s iggzd??or ghﬁbﬁ% 1§ (%J i%}:ré ct;(up anbwqumt
rentiation froniacute
’dF%Igh {B?lilﬁ‘ ’ieé’h#hﬂ?amb‘ég&if’}eﬁf 'EHE Wt peracute deat hs of
s that 25 sho m1ty i cal |esions on _necro

Shodt %"’Hf’%’ﬁ’s’é"%{igﬁ B h Pt Gl CHEERE . & eause of sudden
hepatlt 0 7/076520 PCT/USZOO6/O62654 The

deger gt eamidéwi fed thigh-lpesd isg diggse ang WeWliFl prectrisiag iggigns of the
necrotic foci in the liver that o. en. faollaowthe

fiygr grage ooy detegiaide Bhe fohiel yad) Rgorofaing daxinscipRanifopmiswn) damage

findings are an enl arged
hepalic parenchyma, thereby permiiting the bacterta to multiply and produce a lethal amount

of toxin, Usually, death is sudden with no well-defined signs. Alfected animals tend to lag
behind ihe herd, assume sternal recumbency, and die wilhin a few hours. Most cases occur in
the sumnmer and early fall when liver fluke infection i3 al its heighl. The disease is most
prevalent in 1~ to d-yr-old sheep and is Hmited to animals infected with lver flukes.
Differentiation from acute fascioliasis may be difficudl, but peracute deaths of animals that

show typical lesions on necropsy should arouse suspicion of infectious necrotic hepatitis,
8
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pericardial sac .filled wwth straw colored fluid, and
excess fluid in the peritoneal and thoracic cavities.
wOoeElo7ys20 there is extensive rupture of the PCT/US2006/062654

capillaries in. the subcut, aeous tissue, 5 which

causes the adjacent skin to turn black (hence the

comon nane, bl ack disease). Costrridiwn sep/icumis
found in soil and intestinal contents of aninmals
(includ_ing rman) throughout the world. Infection

ordinarily occurs through contam natio .woynd

TGRS CHP ARG BT oA z’é‘dH%%%‘ AP ieoBie ot g yer tat oo

i ssue-debilita unds sed acci dent.,

*0{%%1‘? RSB ESHREY o‘%g? ﬁb 8 ‘r?é"ééq ‘\}/‘g%‘c‘r%‘?”oﬁ“é‘%’ﬁ&”a an enlarged
parturilion % becone Lnfected 10 ﬁf ?

pesica b dhied s atravrelsaddied. ond esore | gﬁﬂ ?@V&?ﬂe%@d thoracic
well as local lesions, develop wthin a fe}~s hours

capidien Léwiuaﬂgrcaﬁtmew@dm&w@sﬂi iee mﬁhn ips in gaupgiapons tissue,
| esions are so-ft swellings that pit on pressure and

whigh envgesriapidiiopnibbinde Sen bick Grenck dianerivegs nefue) ipgalisease).
quantities of exudate that infiltrates the
subdlitandousseara ntivamiscioll sand Golastaot fonéents ¢fsuemdgs (including
the .f'Cected. areas. Accumul ations of gas are

mmt)ommrg&mm {ivhkorith ahtfecside vediasiho occuss. thedighicoaminadon of wounds
| acerations is characterized by marked edenm, severe

cdnoXkeng devigfigedddatl soil, 24-dbBehsther TbantsilitaxenWouhds caused by
caused by a specif.c.neurotoxin produced by C ostri

adeldudiN cds@a®ib. dotiflny, B@AKQkY Cadclraslg andpamaiion! haymrromb Spfected.
i ncluding swine. are susceptible to this disease.

GAlD oUAN i@ BRHS kS, MBKAWNISd ot e 8dr T Al 0 Mocal BEER, develop
are sone areas, such as the northern Rocky Mount ai n

u?tl%ﬁtd R @bt he au% daReI®r HRRIPEGAN G SThe! REA! Msions are soft
found in the soil and 20 where tetanus is al nost unkno

sxikeglsr,gg 391? Qﬁ 'pres&!?&? QL&Y Féb‘f y Bbeafse ofid l%mmdoﬂ oti 'N?ue quantities

"nci dence of ‘tetanus in mats is hi ghe
of B

39 %@lr H@E qur hi% Q&.’*C&ig]ﬁ%ﬂ YSa [Hllfp Hﬂ.\ ﬁ%lﬂlp e{&)tnﬁeciuto il.SbU&l of the

aero

-
-Ju.

al?ii%? 8 S“{R‘% a S%cscun}u[jtho%s ﬁfs g }s oaab gtncg)mz nt e L 1"1%13[ uéeu@i gs%bu%i@d with

evtrss
t hr ou unds arti unct yr.e vvo
b Rons R SR eg ‘e%f% il sEr *%ﬁ%"‘sﬂ SRR e
2007/ 076520 PCT/ US20 6/0626 InfeCt'éﬂy¥ﬂtr‘Y'“*f N
Sal rseT SRoRRgh SEEEEDY DISHIHE SeUP R RE P Dsalvifa e in

al | ages, especially th se that are stressed, % ?
““éﬁ%’@k@ﬁu@ or“é’&@f)‘o?}éd“?’%i“ S HEEYNY SE 8T AF REFise gty disease,

water supply. Sal.npnellosis is caused by marry
Alhrughdeiapfs ig a1 rovsiade medligpbrionaihgre ap soBe aﬁqais rﬁuéiam {jze northern

Rocky Mountain section of the USA, where the organism s rarely found in the soil and
where tetanus is almost unkiown, In general, the oceurrence of ¢ fermni in the soil and the
incidence of telanus in man Is higher in the warmmer paris of the various continents.
Clostriciium telorr, an anacrobe with terminal, spherical spores, is found in soil and indestinal
tracts. In most cases, it I8 introduced info the fissues through wounds, particularly deep

punciure wounds, that provide a suitable anaerobic environment.
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by one or nore of three major
syndronmes------ septicema. acute enteritis, and
wohowwes2enteritis. 5 The incidence has i ncr eaBe®/UsRi0k/062654
the intensification of |ivestock. production. Al though
,various types of Salnonella can cause infections in
pi ngs the classic salnonellas Bound in swne are -".
Choierae uis and S. t ~lazt rtttitct t, Their
resulting clinical patterns of nost salnonella are
not distinct and different species of salnpnellae tend.
to Hifgctier with Sehrepmels syt @amreiveyyiaripiags anmalspl g gpes grpectally
and drug-resistance patterns are sonetinmes useful
thova kb s strersed. glasply gtoskast oypwrsadugindgaviliepmiaipgied feed or water
sal nonel losis is often associated with S ] .
sugdhwlSelmaeBesissis coused b ey piegiee tSsabioorshist wult Gagelerized clinically
reluctance to nove, anorexia, a high fever of 40.5C -
by 4he 6CmorcasTdhen ymidr avielranashakpiiamco aghe eilbrgisetis! ghagnic ententis.
al so be found dead with cyanotic e: trenmties. S
THehigkiesae ks Yodras@n @ihf the Retensitamtod b8 Saseskt fraductam  Allhough
cause both pneunonia. and diarrhea and nortality of
vahi e bR NG BhStef icSn @hilse infbitihs iEplgerine cthistd Silmanellas found in
genefal ly associated with the nore 15 comopn , S tX
sk fnjeta‘.f. toholetae@lis bhd & N}]ffn@ﬁ&zﬁz&n STRGL r&EshAGligkchiZ@tedy of most
yellow or 3 waterv.y diarrhea that .may, contain

5 Qfe AUCHSHRE HrAEACHEARs Bf QUHARRS - tedDid Al Vin their
Sa?g&?lgawqgngakoyﬁg%§§gggléi at]tedtpl wi th dehydrati gn atnd

eplﬁifr%%ngcg?%\u 06l £ARBd ELOMS AR 4 l}i@feﬁl@%ﬁ: sonieBHRS ulful markers for

d ani S can contam nate feed and water,

fLesh.and. nroc ‘ DARLOLL S ial) Al &REhleraesuis.
ol B PO S Bk, ALt inl e S0t
rials, roducts tre feriold dZer S, 0 ¢ aa s o 41 60
RS e B B R R b | ot g 0
in feed, It can al.sq,.he passed directly,through. .. .. . <
g Gt O ISROTEA i e A i Rt e emivies
survive for npnths ip wet, warmareas such as in .. .
chofegicgey SHPee B‘aﬁﬁé’l@r(ﬂ?"t‘?&}ﬁd{}% r°4g Lﬁ“@‘é"ﬁﬁi"& p%&?ﬁiaswgn%mh% and
wild birds also are sources of nfection. The ith the more
mﬁfﬁé‘\?ﬁ‘apfelﬁ@éte@f"gﬁ%‘f 18 @ft‘fzszg@.aﬁng%w«gHJéﬁs‘gg‘gtﬁyéz& é‘%’"%iﬁ‘dd with the more
countries and is much higher than the incidence of ==
cophrianl & Aphidivgaas dofeqiing A BURGRWERIDY YSHOE PhP g ed s that may
stressful if) WD 2007/ 076520 PCT/ US2006/ 062654 o
cogiainubioothor suelks zsthe inderdinn PegrIseREt iprtadty gselgw and often associated
transportation, drought. cro ding, parturition, and
with getgrdrrtind st prissnoofetisionsy fma g diarheak Esqes of kel fnimgpls can
a bacteria of the enterbacteriaceae famly and is one
confativge eidmnd water, fresh and processed meats from abatloirs, plant and animal

products used as fertilizers or feedstaffs, pasture and rangeland, and many inert materials.
Although 8 choleraeswds is ravely found in feed. 1§ can also be passed directly through
contact with an infected animal, Salmonella can survive for months in wet, warm areas soch
as in feeder pig bams or in water dugouts. Rodents and wild birds afso are sources of
infection. The prevalence of infection varies among species and countries and is much

higher than the incidence of clinical disease, which is commonty precipitated by stressful
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types of bacteria naturally occurring in the snail
intestines of all nmarnnmals. Although. 5 usually
wobanimleer) sonme E coil strains can produce a neaibaIS206/062654
exo- and endotoxins that cause infection and disease.
Heat-1labile (LT) and heat-stable (ST) esoitoxins are
actively produced by sone strains and are responsible
for causing scour. Shigela-like toxin type it variant
(SLT I le). Stx2e and verotoxin edema di sease act on
the wall of the small arteries resulti
sitErios oxchrs suddgp Hemiy stionppideed frapipggjation, ‘?f?&*ﬁ‘ﬁf% ¢ tﬂ~‘§“‘"‘*‘°“
and urinary tract infections. E 10 coil infection is
and eradotesiiadiod obypre dvgtber of ' di . f ' erent synptomns
depending on the particular strain in-wyv'ed
| nClKsoibartyhithi airih e daclerimifahe eylebctarvesnermiin aadis one of the main
visible R eight loss, stunted gro .wtl , depression
whawel bRoermannE Bt Mmﬁmvcmsthe tshmil 1py=éll?@$l@|ﬁhﬁl miugmalad Although
death, E. coli can be classified and coded by .their-
use@h h 'z\h%leLs (Onanto/gan)s camprodice abwider ¢fexad and e @m)s that cause
For exanple, scour is often associated with E. cols
;uﬂe&?&{ AdQphonsy. 1QAGLIIEA.T) R hiat-stible (ERsxbiowiel aedeiteely produced
|'5 associated with R8 :linbbriae. Correctly

byl ﬁ&'ﬁg Lbathdhd B8 ré‘s%gx%xiﬂ@ f&séil@ﬂﬁd adout. 0 Shfyelagikkaotii aypeolt variant
correct Vaccine. E coil infections co.nprornise a

9?.1'{911& ERUNL SYRseMRRE (deakRs @rRe wal bBRe bl dresiud tesulting
of secondary infections and di sease. Swine Pox is a

Qegfuz ga%%%c\/i’hm N s&@xl@ @ i@ K1 Plal GSHORNS madIBY 58S wrikiers fritht @fFections. E

rer~  fatxx~r~.ri is a R'eke

cq[z mi‘qgg%} tcﬁra&és f“}eli fzg&ﬁ%%} d@e%%?&%nﬁ@%s@e%mh?ﬂnﬁ on the pasticular

srul c. an extracel
bact er |

sty ﬁ?ﬁi“éfi ¥%?‘m¥‘:§1 rrthca S d\l;lelé g% iR @€ rx}/«yglhé Qa‘é)@}_?ioss, stunted

uci n ormation an arrag

Q%}S\le; Ft{g%%gszqens k‘)g‘\%reg rq%g%%% RS 9\ Sg % %ﬁé%e}gﬁgsgﬁddcéeﬁ{hu§ w!{ can be

era and
o gl FOF PR SR b gy
sé?z?kﬁ%f‘?&a%i%@#&igmézzf% gg Ii‘%gg)z (})ﬁﬂ? l}“gfg é‘\é}éj'wég gS\ %} edema 1s
by a. F.laviviridae virus. which is an envel oped ton of
assoritsd voth 1§ fnesiae1 Conerthoiganioias 3 Pl UBSI08) 6 f@é‘é%%eh“"m ©

case of ASF, an enveloped DNA. virus that is relate
{iteocdrizel Barine.vify ug/e gzie@mmwmrpzyzse @I A R PESEYS sgpé&nd deaths are

i ndi stingui shable. The first synptons are a decrease
oiften fetréswlt b seanudiagr inlesiones8d k. sone anorexi a. and

the swine may appear chilled. Nkithiri days, pigs
pr es Aninadidcis adismskeblich causes skin lesions, paules, pustules and scabs,

Eperythrazoonosis is a Rickeltsial (haemotrophic) disease caused by Eperyihrozoon
sugs, an extraceliular bacterial organism that adheres 1o pig grvthrocyte membranes, inducing
ity deformation and damage. The disease is characterized by anemia and icterus {vellow
discoloration of mucous membranes, sclera and inner ears), It can lead o poor conception
rates, other vague reproduction problenss, and even death.

Hog cholera also known as Chassicel Sywine Fever {CSFY or African Swine Fever

{ASF) is a disease caused by a Flaviviridae virus, which is an enveloped RNA virus, or inthe
11
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fever (4i-42 degrees Celsius)r which is sonetines
acconpani ed by a reddening of the skin. 5 Next: pigs

wdev@logs2a conj unctivitis and constipati on | eaBCmESka6/062654
yel l owi sh diarrhea. In herds, the pigs will appear
chilled and t gill often huddle together. A fim pigs
may convul se before dying. Pigs start to die with a
spreadi ng purple discoloration of the skin and death
often occurs within 10-20 days post-infection.
Surviving pigs will. oftentines be affected b¥'a‘

casaV YSF, peenselacd BN Aofirus Mt 15 rgeishihthaRex atetvedCharaly, CSF md
In established herds:v piglets infected 10 fromtheir

Alffotrh adistidgiishabie pit e Amhayynptans aes dédredninglobrit wd dravipiness with
ification, malformations, still births and weak horn

sofk ghatsa ali dlest€ndxoan a;f_marmhﬂﬁ&- iWiiktie died pigo phesers withya marked
remain  healthy but continually spread the disease

feddh {oLgh Betheds IRIstus), it is shhaipadstabandpaiied bpa.rdddening of the skin.
“eurellksi,S and Streptococci ne caused by Paswurelia

N s de@&b;d a cal) GhetiVAk QU SonSPRAbE feadihy S ¥@plviubaliaihea. In herds,
typically S. suii. infection by the cabal ageu.t:

hOFRe (A habead Bill@RKESENbSert NAkIRRIheEt ATBw QlgstRte RAGIise before
V' éaning respiratory syndrone. dinical si gns appear

dhild t!%?%mg% rhd {Wm a J@?eaé&ﬁgtp% [ OBl SRS EE B0 kTl dath ofien
“associat e P. | oCcida serotY pe R aninmals

ouﬁﬁr@ %@Pl‘in Wh5 ? cﬂ%‘c‘ Bg ﬁ@l L&ié?b%i?\(j\l ?@S <N g\)ii&B h;lr&@pb@ Qi’iutnd by a

ever prostration, finially

Swg %atrg*‘mi.nﬂm éﬂﬁct? gﬁ%ﬁh 13 on%@?@%& bgc §5§R‘H riﬁl’(ﬁ Mﬁﬁ mfected

I SCol or at ormi1s a sub-acut formit

I’x?xﬂ ﬂ%agxa%? Sﬁhﬁlergplgrxb@c:\e%n' eét&t le%'l%Bb r}gumi% ’I&%II %ka%%%atwns

Ioose I'cant anoun

m(\@{e fﬁg}% axé(ﬂ &\‘ggl\n?ﬁm §}%§%Spo 1uiel m& h\% quglfigi}ﬁ%aé r\m%?%'; 8}&}}\/ retain
ey B SoSiea '%?%%g%‘%ﬁ%ge@og%@%ﬁ §gs 1 'rf)?n' io"ie”"

P PHaER GHoBN U T TREEE: HF EHAES b Phger o mulocida and
menbranes covering the brain. In_the suckjng 9 it
varguy Spagiop ol éﬁa%dmﬁy“ﬁwé*péa%\:cutkuz’s tEu‘ih% Galisa dw“ "mm‘"
Haer nophi | us parosui s, or sonetinmes bacteria such as
reesats the Snal stich ef The peuprespiae sdshigiony spudme 0 imioN sipppappear in
PCT/ US2006/ 062654 ,ruts has many seroty I'1'h. nost
thomuivtns, die Scule dan & wyP eomnionlyt deoaaigh \\6Eé’ imulpgiskisagtype B.
Piglets, but this may not be true in other countrles
arffmnls epcamapd evith ndyBeesr lebdred ibeeathje S Uigls fesles ¢42.2 Celsius),
causes joint problenms particularly types .l and 14. S.
pdstkdioh Sma @nslhedbatho in bomgeaperbodeomem bdvemes purple with discoloration,

A second form is a sub-acute form i is charactertzed by pleuritis, coughing, and difficully in
bregthing. Pigs can loose significant gmounts of weight and may have poor or no growth
with serious consequences in pig flow. The chronic form presents with the occasionat cough,
fhumping, and little or no fever. This form generally affects pigs from 10-16 weeks of age.
Streptoceccal meningitis causes inflamunation of the meninges which are the

membranes covering the brain, In the sucking piglel it is usually caused by Streptococcus

suis, Haemophilus parasuis, or sometimes bacleria such 8s £ coll and other streptococel. &
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tonsils and may be transmtted to the sticking piglet
fromthe so vv or fromother piglets. | he 5 sow al so
wonrovicderoa variable [evel of imunity in the PCT/US2006/062654
colostrum Streptococcal neningitis in sucking
piglets is sporadic in individual piglets.
Streptococcal neningitis nay be w-o0.rse in, sucking
pi gs h Shen the organi sm has been introduced into the
herd for the first ii ne, or where it is secondary to
infection with PRRS. Peudar abi es, 31 E Yine pialsls
sugSeE Y FEBY S i1 PG CORTEE akip iyl e RMEDGR BRking piglels
the 10 causal agent is an envel oped her pes. DNA
but iy mgy nepe g SREFYSINERdER 5»“51}9%9@%%1}%% Bt TRF Jn"* A5 also
range of severe central nemms signs fromfitting
cayeasapiat prablews PaaeT O PePheRE Y. o SR aﬂv@ﬂéwwﬁ% mrw&\ in the
result in piglets sitting in a nmanner that resenbles
todslsnd Addibe itonahiled © thestcking pigltdron b sow er learder piglets. The
pigs, the central nervous signs may be reduced but may
sdvealseapovidpany bl yevahol inonens & thaceledpinr. attopipcedcgimgeningitis in
Otentines, respiratory di seases are 15 associ ated
subkinh pheeo Mﬁbm&idﬁbe’ﬂdikiﬁinﬁ.pigwarﬁdzpmcg@abwmims't ewanibd worse in
sufi“er ill thrill: and are often stunted, In grow ng
SRLES pids Rdhes ERtorGdnisaely QU iatrgisediant thabed ta (e Bduidee, or where
while the respiratory signs increase. The degree of
iheshiauatas rsthise AR ped@Bends on the presence and,
severity of secondary infections. In adults,

r epr aGKHEdrl¥igs, Sl @NSioRhedaRikdial RbieSaWas, BNd &&@H vir@nie which. the
animal s infected close to termare I|ker to give

o4 ‘!s§1 étbefk & i dly EiQ%dﬁ}eﬂfew WBEKyiRlsg |i§ hive hélds, %@mﬁﬁﬁ gi%% hebed with a

here nay be few clinical signs. Swne

T 1% Qb L s/ [M&l Q,&H%&S SR B kh’m?r’tg el rQQQQOEz‘&er;ﬁ& Posterior

"'uenza ype CAvirus group n nai ve herds.

Qg fﬂlf Q% q‘?’{r}a?]%&y §13 FI? s gﬁ&ptxn anmgfﬁﬁl‘ e V@Sgg%ﬁégr@c@gs Wadi pc»naiiy,,
‘%@g‘gﬁ H’ér] pi IF\{ le%gig aﬁiés F%HXI%LB %& StQQpﬁx%i E% ?tgluugrdt but may be

nmout h-, “L at hi n and. breaI

wmmg uﬁbh‘ g S R LR dh‘%’“‘“rﬁ’gl fhses are
2007/ 0765 / US2006/ 0626 . )
a@pg@ﬁgﬁd@ SSH mflpVC1§%§e§¢9W1% plos ét’“él“z’f;tgr?ﬁg Suiler, il ghiift and are
between 40.5 --- 4! .5 Celsius. The hi ngaeratures
oftph ghupiededirngoutig ks dhe FESE] PO PESaHEY F‘BW% fo reduce while the
infertility, production of small weak I|jtters, and

respiiHPIE A IRTPASE Bh dRgree phreanitalsy diprey dsBeds on dbfnegience and
rei nfection appears
severity of secondary infections. In adults, reproductive signs predontnate. Sows niay abort

and animals infected close to term are likely o give birth to stillbom or weak piglets. In
established herds, there may be few clintcal signs.

Swine Influenza Virns causes swine flu and balongs to the influenza Type A virus
group. In natve herds. clinical signs may present in explosive outbregks with all or many
animals becoming il at the same time. Animals may present with inactivity, depression,
huddiing/pilling and anorexia. The animwls sre often mouth-breathing and breathing is

labored. Coughing may ensue upon movement. Ofher clinical signs include g nasal
i3
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Spirochaet<il colitis is caused by the Rawhywdi a p
1/ arieo/ bacteria. This infection 5 generally effects
woQe@d7ss2z0eek ol d grovversltTnishers. It is PCT/US2006/062654

characterized by a non-fatal wasting diarrhea of

growm ng pigs that results in. an increased nunber of

days needed to firnish, The diarrhea also results in
reduction in feed efficiency and produces watery

di arrhea or | oose. stools. About half of the pi gs may

.show transj ent persist to
d‘%‘g*‘“?fo WA Sh s é\*‘lhrf&‘af“‘\/\ﬁc?‘ﬂ‘%m‘f“%%b‘é‘&m T ES i SFbe igh
gns are pore conwnon :10-14 days g&ft 10 m L
wfammewa Ayt Pigeding ?fﬂ‘“é\ %é@t& SW\PWé“Qﬂ‘;“/s‘ BRY W%‘ue%%gg%&% weak
t he bacteria . Brae/ ~zZV~~i };r rxrizr> i{~
littppe it tgeraased gl Wehy 6ﬁﬁ?@‘é}ﬁ%uﬁibe@é?méﬂe‘t%P@*ﬁP%‘“
Cinical signs in established herd include diarrhea, a
r ap|5(§1r¢,qthg§dlo¢ohz;@ iscbanbasrbyi e Sombrpirgariosicalabageria This infection
appear ani ce, dehydration, painful abdomen, and the
gedeallhetbfotsoifie? Oowesk whl mgsxsxﬁmfsbwza ththiegseds}:ha\ﬁ@némy wasting
signs. In a key outbreak in |5 herds, all age groups
difittemos wekiithngivpitgt eksitstio sadudréassbmsnizant Basefédedtiednish. The
Transm ssi bl e gastroent~ ritis is a disease of the
dihritiea Sitsonesui€ au seldcthy ia feed offitibnaysind producss whibry disnlien or loose
the sane fam |y as porcine respirator corontavirus,
stRfN. daBbh@ HliFITIREH g hiay Shova Rghnsidhe 1y P@gg;l Wtdddat it gucoid green to
encephal onyelitis virus. Initial nical signs are

brbRhiSK WiAoal KBGar BIMEONTEEL Bithica@RENQRRY BXkdconth@! €1-$4 days after
| ess than 21 days of age generally di e, weaners becone

miShpURR LRSIl tﬁ’)@m{éﬁ%@e growers, finishers, and adults
are general l'y affected and will survive if

pr oy, dgd d%%énieﬂ L caﬂxqggﬁa&@b%ﬁ Brach ;%% WSS, There are

di sease ct aracterire by repro UCtI e problens In

it x-%sknoﬂé%?x%%u&?laz th%?lﬁxﬂé o% flm a% m e&%%ﬁﬁw%f‘{} ?tﬁgﬁitrhaa, a

are rou
agxg é%“ﬁé’g comﬁzfo‘ézq{} a:% %\ 2s, 1b 13:6 %g%% tcﬁ?&-@%ﬁf’ig an?“.(h %ﬂ%oln%n. and

i’h%g?zgé Qﬁ ol%egorgt%%gg%lss elgre é%g? %gﬁfgg} o sw:is % m outbweak in naive
2007/ 076520 PCT/ Ug\ 006/ 6262@ resul 3. La deat h and
by RYCCAPYPS FOMANE L SO %“ﬁ"t} B RS ect i ons

result,, in the birth of weak piglets and

TR SR e B st e emiesings ased jrea coronavirus. Tt
_placenta and then nove to each fetus along,the .
s el SIMP NAPHE 28 GWICTH ESSEITH PN IOV IS aRpdsTiig diaprhea vires, and

births, nzrunnritied = o . . _
hemagglutinating encephalomyelitis virug.  Initial clindcal signs are watery  diarrhea,
vomiling, and asnorexta.  Piglels less than 21 days of age generally die, weaners become
unthrifty, while growers, finishers, and adults are generally mildly affected and wilf survive if
provided with adequate waler,

Parvevirns is g disease characterized by reproductive problents in pigs, The causal

agenl is a smail DNA pon-enveloped virus, Fetuses are the only affected group and the effect

on the felus depends upon the age st which it becomes infecled. At 10-30 days of ags,

infection resulis in death and reabsorbtion of the fetus. Between 30-70 days of age, infection
14
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piglets, enbryonic deaths, infertility- and the
production of a signi:icantly reduced nunber of 5
woi2v@/beno of f spring. Abortion is not a charact eCraSRm6/062654
feature o.f partvovirtus .infection. Actinobari/lus
t/ eurgpnernwni a, also known as APP and Haenoplril us
pl europneunmmi a, i s caused by the : 4Mio&w.ill us
pl et. opnen nonO bacteria. 'There are currently '15
serovi.rus described and the severity of the clinical
signs differ between the dif 'rent serovirus and the
reyheinedred sof rovmaificitione Bof SronsEy dvyfortgan. [infectiogs resylly, in the birth
and IT. are 10 considered to be nore
of wekk pigtett and Aduivpifiorion| {fhe dispasv iy able ©,01@s tendpcents and then move
and 8, and 4 and 7 WMax.- cross-react. Pigs of all
10 ag«ésfaa&eaisu,smepu&rm el Beisoivgdle dingabsignesa wilddals, mummified
illness that results in animals lying dot n a |lot and
piiiesattiyoni dealis ghferidint, ahd theppeluatwrd sefendibafiilyGethskediagmber of
Animal s are generally anorexic and do not drink, their
fiv@-bohl @¥Sptih@ SARSEQME noyameteiandegat df pirooide uﬂf@ﬂtmzh
Cyanosi s can spread to the whol e body and severe

br e gt hakiing tle@inblnbrBat RN JkndgY ehOPAPRf A€ Haemophilus
death. Bl ood-stained froth can be seen at the nouth

plERChRASkLL | 8 &agedd&am 9&%5@&:1@4, PN bRotdd: 48here are

ours. Acute clinical signs include a high percentage

cuﬁ tﬁn h er%\irt% Gos RN R GLD \egﬁptgfetﬁt% %qm@ﬁdssglfn\é' A0 een the

rectal tenperatures o SI1 Us,

diﬁé}glrxteg(‘ln%mL aifléf tﬁgjz i)tdgelngkl E%lhﬁ? ?X:?Jrse G r{Lati OKYa, 10, m{é i1 are

tress bre rthing, cyanosis, vom ting, an
cm%%?:g%ﬂlln%ﬁe nﬁzt%ig % ‘r&f fﬁ&zig: glﬁlg ?%"axgﬁ%fi, p&i'zg%i?il;gig%%z&eéfgéglmd 4and 7
o BB S 20 1y B AT o s
oSG it SRR & iwa% G 15 o e DlinS 6&1@9 é?fr?f#ﬁ it g1 Cesios
SEn e TR Pk GRCRSSFE5 ala a co
2:7 there are at least fifteen different types.

tofteriisHch N rgHD g Prad olr dhalvdady gathresRw b 'ébmfi@“m‘m often
2007/ 076520 PCT/ US2006/ 062654 present even in.

witle topth breatiise. develap beforpateg. dhleodseinehiroditay bSPFB“dB ﬁhﬁ mouth
MEW t echni ques and are free fromHps, it can be

andevvasdasridndgatbihementie gpoduiy wilhib @éoﬁﬁémggynt&w‘tmghsé@l signs elude a
produci ng an. . ‘ .
high percentage of snimals in g group being depressed and lying down, high rectal

temperatures of 40.5 — 41° Celsiug, anorexia, lack of drinking, severe respiratory distress,
coughing, mouth breathing, cyanosis, vomiting, and sbortion.  Sub-acote clinical signs
include infermitient conghing in a group of pigs, a general loss of appetite, and a reduction In
growth, Cyvrovar lvpe 3 presents with arthuitis, endocarditis, and abscesses. In chronically
effected herds, daily weight gain may not be affected, but an intermittent cough way be
heard.

Glissers Phsease is caused by the bacterium Huemephils parasuis (Hps). of which

there are at laast fifteen different types. It is found throughout the woild and organisms are
15
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alithra -like disease wth high. nortality in sows, In

the rrra)cyrit >> of herds in which the bacteriumis
wendemes2o sows produce a. strong maternal i MURCTAS26/062654

VWhich normal ly persists in 5 their offspring until 8

to 12 weeks of age. As a result... the effects of the

infection in weaners are usually nil or mninmal.

D sease may however be seen in suckling pigs. Pigs

usually becone srib- cIiriicaII~-- i nfected when stil

rotected b rnal |body and t hen stlnulat

R LBW*“%W@%& h‘é“ Dexds pgget v SAEHE Way dochaiaues wd
immunity wears off before the becone i nfected they

arprdipe deeilop oy b deristngs whomhpsfiiskbassma cpyagibaist. maducing an
after weaning. It 1 tT can also act as a secondary i

apatkble disewse ovileighupoilith Ketwses palhe ireardy [of herfode ivhich the
pneunonia (EP) (Atycoplasnma hyop), newnorii ae).

beiripraa lesdapfic. dowe paducy estsugetilared orpeitt whichdommmlly persists in
sucking pigs, particularly in gilt herds. Hps attacks

theheffsprogtduib8td HEresslofof bfre Ap airetul, the elowty dings indfctivhen weaness
intestine, | wigs, heart and brain causing

gpnsuthninbamidieal t Diagsel mnfveledtodny, be peniik anditling papdPigs usually
pleurisy. It is respiratory spread. Di sease caused by

RS shis-clirasflyiifesed whetfliegsiedidd b enathrval SOMMAIS aBIER stimulate
Laneness or stiffness, slight swellings over the

theR1 fi4:6 i:8Rtnd eRISRS, ey QKR YoalRk NEbdubSy vAR& off before they
occasionally seen in gilts. In piglets, acute disease

bROES QESePhbNmal APl MinecHLPESSSE AR 9 §sdﬁ4 i Borgli@ai@ehwenning. It
tennperatu re Inappetence and a reluctance to rise.

cdd o 2 h‘&r'?s%’éﬁ{ hﬁtég,glg%ﬁ%%ﬁa%; hdj oﬁdmi{;‘&r ﬂmlﬁfﬂ aQ.fooﬁc g‘neumoma

eplso es in goo sucki ng p|g I's not

b asfé%m%?asm 7 h{‘??))z b S r@? S0 O %‘@% gt engdn\{éilgdég dﬁ\peﬂencad in

tIs a | ameness W ft f ever

s&cﬂ%&ﬁp serb%ﬁscuﬁﬂ{ ‘%Q' ‘%lz%? §g§ %%‘%Qi?ﬁl?e%n%étﬁ %&z?&és %? e joints,

SO OCCU

wean af O\, assers dise

S ﬁaﬁg}‘e @6 1 by i LR 3o,
tons ncl ude el eva

P e LB FaHRRoB GP G aDiHar Fote B e Bt sgys wless
ﬁ%ldéi\&?%ée%ﬂgE%%??w?,«%%&rg@aﬁ“aﬁ%wgﬁé%é iR ndons. and

young growi ng pigs, the 25fd||o'%|ng nptons are
iﬁﬁ‘s IR | %éwm"el MiSPER Heslthgi 0 Heielr t‘-%frt‘? flisgase presents with

| ameness, 16 WD 2007/ 076520 PCI/ US2006/ 062654

rapidie deversied, Pigrowith clgwied omBRIRRIEN NapRaLINCD g B gelagiance to rise. One

pleurisyy. Again, a. characteristic feature is a
clyastariséoleghireod a@hqny ezl ofpidswifedes. Sudden death in good sucking piglets

is not uncommon, Hps is also known to cause individual cases of arthritis and lameness with
fever and inappetence, Chromic disease is charactertzed by pale and poor growing pigs.
Sudden death may also occur. For weanars and growers, pigs with glissers disease become
rapidly depressed or may be just lound dead. Other symploms inclode elevated temperatare,
anorexia, a reluctance to rise, nervous signs such as fits and convuylsions including
meningitis, and poor pigs, that are wasting and babry often result. In young growing pigs, the

following svimptoms are most common: fever, mild meningifis, arthritis, lameness,
16
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Exudative epide.i'mtis is caused, by the
bacteriunt.5 ~i~fa 2)lo o kt~, r vicus which lives
woaooraizézoon t he skin w thout causing, di seasePCTUSR®6/062654
not f noxvii why sonetines it flares up and 5 causes
a dermatitis which oozes greasy fluid. It produces
toxins which are absorbed into the system and damage
the "liver and kidneys.. the sucking piglet disease is
usual Iy confined to individual aninals, but it can be
a nmgjor problemin new gilt herds and meaned pi gs.
prBundnig heart fre idkyiioni perBoiiit wldyplprisgedisny. hahrovkmys fahee is a
bacter-iu multiples profusely in the so 's vagina so
shohhedugpbfbrat 8-3apeodisnf ect ed during the birth process or
soon thereafter. Synptons in 10 sows include unconmon
but gxadaivezpliielaiisonsaupaibeibe een opaitpiobbariyibehivhih lives
the face and eyes. Severely affected piglets wll

nofthly danhPigh StiBout SMseMisedse O rdod Ghaidewhoeabdtiardit flares up and
lesions on the flanks and behind ears. Lesions

m%b‘ by G OWBRE do¥dstprdasy BRI I prAREK 10HiRCRhiH 84 BERBRAL into the
of infection astound the face or an the |egs. The

syShRadl 1ﬂﬂggc tﬁlfkqn ek ﬁﬂkﬁ&ﬁ‘k‘? 1R %{el Mekz@nﬁof%?gx@&@“mtugﬁﬁi\ confined to

“l'eers charnges t brown col or- gradual l'y invol vihg

mﬁzbﬁuéﬁ@xﬁ{f&isﬁ Euitlh@'}%%d’f/m jorl) ﬁ@bl?xlﬁ' i nBE SRR dslng w eanedhp;g:a Druring

vv> W > arge “areas and

{heg %zgﬁﬁ% (.3\ ch&ﬁé’ £ m@@rrcfe?%tlg ihgnﬁg&' cﬂuﬁxﬁfepiﬁz of lpleﬁ i e sOW'S

necro
¥ altv%h 'tl{sy O)]xtg 't:f ‘tﬁg E:gfcénré ﬁ%o }I;]xrlﬁ EHQMSL V&r QQ&: thgt%ﬁgsg,g Sf‘x?:%ms in

I rcunscCr

AT B R b T By e

51 VOB GRS PR n 1P B YOS T e A P Eons on the
r 20 .on the ' where the skln P

ﬂ@éﬁa@@&wr«é iy Lﬁi@@r Sl W@mg%én“ﬁl SHgs ks ﬁaﬂwgﬂ areas of
the belly and between the | egs changes -to a

mEsi U m@}éaﬂd@&w gt e R nféhq sﬁén @W%qﬁg ﬂéquSﬂ%bd% @a@ between the
' The skin beconmes winkled with flaking of |arge areas
legnehapges 4y ebows coler.araianlly ey the whalapiababerlyi nhe ekis becomes
cases turns black. Such cases usually die due to the

wigsiechsitpflakdog eblatye artahend ttdphy leescsel. dngarwrsenses, fhy shin tums
nurseries tip to 15% of the popul ati on nmay be

blndkvadlevie diearngs a@bthadaigier alid oA e domhied. pidireWDseen if the sow has
2007/ 076520 PCT/ US2006/ 062654 Swine a ysipelas is

paasedsenie bymanitybadiegriglaimyith Boylt cipehoecdiied fesidnk opiropatiely 5-10mm
riae that is found in nost if not all pig farnms. 'Up

in_td!imﬁilil&%z@ﬁo ARispRbS PaRYveasds Yod drowts, sheplond ansill somibtnce about
i s al ways

3 days after weaning with localised, brown areas of infection or dermatitis sround the face or

on the leps, where the skin has been damaged. It may ulcerste. The skin along the fanks the
belly and between the leps changes 10 a brown colowr gradually involving the whole of the
hodv. The skint becomes wrinkled with flaking of large areas and progresses fo a datk greasy
texture and in severe cases turms black, Such cases usually die due 1o the toxins produced by
the staphylococet organisms. In museries up lo 15% of the population may be involved and

dehydration 1 COmmMoR,
17
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present in either the pig, or in the environnent
because it is excreted via saliva, .feces O urine.
woRoi797ed260 found in many ot her species, incl uBCTES2006/062654
bi rds and sheep, and can survive outside the 5 pig for
a few weeks and longer in light soils. Thus it is
i npossible to elimnate it froma herd. Infected
-feces are probably the main source of infection,
particularly in. growing and finishing pens. The
bact erium al one can cause the di sease pbut concuyrent
vi r (PSving pipgfasis caiped by g bagypsiyng *1‘h1"3?‘1f8 Il.l\z}é(u‘al(}g jae that is found
_trigger off outbreaks. :Disease is relatively L
inuypesh Hi ok plerfapisg §oun d8% ofgnumnlymak §art it dylhed density It is always
protection provided by, maternal antibodies fromthe
preont miciheries 1 otinl lasevirnnmdaTt deqepsstit Bgserelpd Fislselivaniop|og uring.
are growi ng pigs, non vaccinated gilts, and up to 4th
It fraatidt fpusdinsmany ldheo sigpaiek, Swlwdihy biplsiaad sheap.tané clrogyvivaedside the
i nvades the bl oodstream to produce a septicaem a.
pig e o fapivehickyandfiompat ihilighi wils.i Thies andintpessitileicallivafate it from a herd.
immunity in the pig then determines the clinical sy
IRt Boes RN Hably i{ech @0 0N0SH & HMiERD)., psiicdidiySe aseinamd dgishing
by a bacteriumcalled. 15 lattf2rrru~t~ai:s suis

piBi The BidRRRES okDcdhensd ted@aef biedndireadviee! hfectnd, such as
sonmetinmes destroys them J be pig may, then becone

P@R@%mn@l u@rﬂg hReRER QUCh Sorb AL t DRBLREs feRE 8@ ShdonGhdrOR pigs wder
of the cells nay cause jaundice. dinical disease is

819 r\xeeu&o&) ARy 1S §RRclifh YRWIMES B QMRS aRliStRlies MRNE¥RIsotv via the
can al so cause reproductive problens in the breeding

ﬂgsrﬂ] n‘ﬁl‘ SOMTBYs cER bl Y aniFDE m@nﬂ)v}ﬁﬁ% g@@ R Daiated o L\iiis and ap to Sth

owever, 1t can cro0ss pl acenta resulting

p%rﬁ,- SOBS. a“{lf& z§1n§91 (@{ﬁ%gll Alin l&ler {?t}s 40 ?m at eﬂ-gheﬁ St mﬂﬂ @&Bduw a

ut “the nechati sns

seggg%}qg} it hoagelgh O@x%ﬂluﬁ)ﬁga%#ﬁ eang BE & 'o? 133%(5%1& m _Iigee pig then

ers are unl norvrn.
i nci.dence sease is |ow. E cephalonyoc:ardiis, or
d%mqﬂf e‘é’f‘g“a]a"ﬁfi”@arﬁses di sease in a wi de range of
vertebrate wi mal s hut pigs appear to o y
susc%mmrewafmsrsarﬁwsh. el A5 0ee o a5 G1 ped tgn called
wor | d-wi de but differs in pathogenl city- and V{ ul
EpVAT PRIk otER [A88hsh D T SYBoR @0 7Fb PBBSrels and Somerimes

PCT/ US2006/ 062654 regions. in, nost countries
destipplemp B pig uka i teppaeansemio e e produdieing slfftﬁ“o*%éc&frwm

relatively mld or non-pathogenic and di sease in pigs
of & caliseingy epvagisondies. Chinicaludisgesd is mpre Kengppinispy) in yonng growing
pigs, However if can also canse reproductive problems in the breeding herd. A sow may carny
Epe and vei remain quite healthy, however, it can cross the placenta resulting in weak pale
pigs at birth, Epe is present in most if not all herds bwe the mechanisms which allow it to
become pathogenic and produce disease o some poplalions and not in others wre gnknown.
The incidence of disease is low.

Encephalomyocarditls, or EMC, infects and causes disease in a wide sange of

veriebrate animals but pigs appear to be the most susceptible of farm animal species. The

virns is world-wide but differs i palhogenicity and virdlenee in different couniries and
18
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appear to be nuch nore virulent for pigs than those in
New Zeal and. Virulent strains in Florida. the
w@ani7mbeanm and probably Central America danagePCiais2006/062654
heart and cause death 5 whereas those in the Md West
of the US tend to cause reproductive probl ens.
Clinical. disease in pigs tends to occur when rat nu
bers increase to plague levels, Pigs can be infected
fromrats or fromrat-contam nated feed or vvater It
does not seemto spread vecy: readily between %;
regionsaff wostedutidedel Eurepce particnlagu iobs/innige ELL. i teeds 1ai grgalively
ini earned and grow ng pigs. TO Auujeszky's di sease.
mitir oABpn-pathamanic mpdrdimate idi measerasty diageosehudehubyatia the sirains
herpes virus. The tiros can remain. hidden in .nerves
appiar Lh @e pinghimora vivaten B éds thive tifosr inl Doy Fpehnd d€indént strains in
time and then be reactivated. Once introduced into a
Pivafad thel Q@ibblefil ndl grobhily (egfi@li Asweiidvedenagadhd heatlamd cause denth
continual ly affect reproductive perfornnance at
Wiy iitde e e Bid Ther ¥ bl UL 8Rd Shllostisy @efroductipe pRbichir e@inical
weeks outside the pig. Acute outbreaks of disease

dﬂ%ﬁ&\uﬁi MBS Rerdil i3 lo8Ak ek kD fu@berd BRrch® W PSS Ik 8t Pigs can be
I nfect” ari unvacci nated suscepti bl e herd. The virus

m% Q3 3% P;& ruf?cﬁﬁ %—c@&%&ﬁﬂaﬁ@ %Edaor whg infeeh& 88 1o spread very

uses. e pig is the main host. HozLever, dogs and
w%@f\t C??\u@yu@ SR ail&/@f&g 'ﬁ%r@ik Mer ?g{fgu&iﬁh&?\’dﬂgg? I@%"gs ?‘d Q’Q*\ﬁ/‘i&d and
y§ed by a her pes V|rus found in. the tissues

lc’Y?}}m“a’g"nout t he body i ncl ud| ng the nose of =NA. -, born

Clvlk7\e t;tgszl\é\&‘rq e@gﬁﬁ%b fbhlg%u 6h’18 {n'pf)rﬁ'gri %H‘;% 0? é: L9 me(,fg%ml in'—uﬁvl's vives.
T %‘?&Z}ug I&%l rggy%zwa}gcg )Q gﬁt £ 5 -OL glé)?gn\glag,gxtgsgan t§ £ o g?t}éz pemm% of fime and
rolo carried out {n th K. for exa . .
gy ERFBE e AN © Refbe s B K s o
infection. The rhini'tis produced by this virus i

copHR MR ARPTIR TSP SRR ITRINGS P aﬁé%ism* T}JF@%%‘WB *ﬁ%geﬁt’} ap to

relationship to atrophic rhinitis caused by the
thesgxFaskp pedide ihvgpis bheie pithrepls ofphwwe@cha\w virulent strains of the
iwiocid/C7. In nmost herds therefore the i n.fection

vivus (rsishigal o wartcinaled sagseptidid hesin TheoimpeRewy ﬂw@@z@aﬂd placenta
PCT/ US2006/ 062654 sonetimes causing a mld sneeze has
smoinfimjsothe feditbes. e ihe grg tih GrehmaihtiosioHowseerpdges BlduailBymay also
D sease is a viral disease 'that. causes nervous
beaymphdassd, shepnaeuct syes, and die.

Porcine Cytomegalovivus nfection (PCMV) is caused by a berpes virus lound in
the fissues throughont the body including the nose of newbom piglets where it causes
inflanumation (rhinitis). PCMV is present throughowt the world and exisls i most i not all
pig populations but most infections are sub-clinical and clinical disease is rare. Serology
carried out in the UK, for example, indicates that over 90% of hards have been exposed 1o

infection. The rhinitis produced by this virus is uncommon and occuts mawly i newborn

pigs and hag no relationship 10 arophic thinitls caused by the toxin-producing bactera

Pastewrelle andiocidha. In most herds therefore the infoction is insignificant and apart from
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failure and opacity or blueing of the cornea. It is
seen nniinly in Me ico but has also b+ en reported in
wobhero7eaoantries. It is not seen in Europe. SyPCpusSn®6/062654
i ncl ude i nappetence, corneal 5 opacity nervous signs
such as fits and convul sions, a tendency. to sit |ike
a dog, fever, increased returns, increased weaning to
mating intervals, stillbirths, nunmfied piglets,
high nortalit in piglets swol I en testicles, and | oss
of 1ibidg. Japanese B Encephalitis Virus (E) is a
SOpieRTEs SGFB%RY IW SRS ST i optou dh Realth odbe BiEnt i n
countries nmhere the insects are prevalent. 'l ost,
domBHe¢ Evardisess inreint tiserse dat|qauses sONEHY SEBpiERS. reproductive
encephalitis in the human. The pig is an inportant
lagouroe opdeitl ok dbteingrof U8y aprend i pehudeulnimdkicedubhas also been
stillborn piglets, nervous signs in piglets such as
rebbttesl imndhecamuires itoisipt sean irdEweste iy riterdintlbie inpipglentes comeal
It can also cause infei ti.litY attd s~ o:llen
opeeist - ebgandinitboarsous siday eiches B adndonyvdias; homder(cl (it like a
is caused by a. coronavirus somewhat simlar to that

dohirslr, GRMEes! bidms, Titiadsadl waadink o Wh@iag preads. silikuhe prunmified
The virus dammges the villi in the "15 gut thus

pibRAUSLR thofday ADSTeR dutied Ed AGCandibdshbrtipms. of ' 1" uid
and dehydratl on. After introduction of the virus into

a sugpeRkl B exbraefnDihert) .tzﬂdsstnru@ "%g_mbdﬂ 'bwc&&%es and is only
devel ops over wo to three xveeks. The col ostra

wh 8 Yodnl6R «RERURS ¥n§Tdﬁh? r %GL@& Sviost I8 Xétfc%ﬁmﬁé%“% hi¥octed, Tt

|sappears spont ar wous reedi ng herds

cRBLLLGH ng'(i%iis n %l}ﬂt‘? nﬁ% é) & is%ﬁ Qmﬁ?%\ﬁ} oW nsection. S\ MPEoOms

outbrea oea ocC Vvirus is .firs

inelie %%tfx%ﬁﬁl?d &tsﬁilm%@iﬁf E’i};gl,l% SR 4} %% &) sfu‘p(%% h&a aﬁay&!?mﬁsmns,

cases SOWs™ may
BB g e tr o Lebh Gl O Kty
T T 11
aI | %‘ﬁ g@g %’ﬁg{ ﬁg‘*gﬁf?‘e@ﬁﬁ{g@% Eﬁa ﬁg%éﬁf%‘émgéa evﬁxff]zgm‘;iar to

i ncubation period is rox.irnalely 2 days
R WPk SRS Thevips t%*«ig%z@@sw fzqr?ms“féwﬂa dem@éges “’Fﬁé“‘ m e
di sease can be mld or severe with nprtalities t
SO ds | Tedycieg dhep pelTig yeRes . wishrlpsscal diwd) and ckeé atz@ Alffer
extensively, not all the .f=enales may becone infected
itfoflpction ©f the vAus g aaﬁ@cptﬂ@ brepitiye berd. Dgtrong@nmunity develops over
2007/ 076520 PCT/ US2006/ 062654 recrudescence. This
om by thrgowesks. The phigited sSmpwoikt theg fretorts sonwiglelt (The nidtes aswally
mat ernal anti bodies and is therefore sporadic.
disappears spontansousty from breeding herds particularly small ones (< 300 sows). Acule

mutbresks of diarrhoea ocour when the virus is first introduced into a susceptible population.
In such cases ap to F00% of sows may be affected, showing a mild to very watery diarrboea.
Two clinical pictures are recognised: PED Type I only affects growing pigs wheress PED
Type I affects all ages including sucking pigs and mature sows. The incubation peried is
approximalely 2 days and diarches lasts for 7 to 14 days. In sacking pigs, the disease can be
mild or severe with mortalities up to 40%. In large breeding herds, pariicularly if kept

axtensively, not all the females may become infected first time around and there may be
20
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Porcine Respiratory C oraiua Virus Infection (.P.R CV)

first appeared in pigs in Europe sone ten years or
wonoE/oaeao it is related to but distinct from PGEUS2006/062654

vinis, which is 5 another corona virus. It is thought

to spread between thnns on wind and so it is extrenely

difficult to keep herds tree fromit. Infection of

;ein takes place in the sucking pig at 2 to 3 weeks

of age but is not of inportance. It may have an effect

on |laze tissue when other respiratory pa:ilxogens are
regndssente. (Thischbo arcer isspilplaneriying fromasoevs s ifpheraigmal antibodies

Sort's usually present no synptons, but coughi ng may
andéxciuerefon: phmdpr esence of other respiratory agents 1.0

coughing. may be associated. In piglets, a. transient

couglardmy Respiptese GbronanVivesaisfestian dPRGY et sippuerddie pigs n

exposed for the first time have .few if any signs of
E1dbHEASR: teil REdTOS InofOAIIDR is $aLapd aTbuti distiact fran SN tirus, which is

coughing lasting only a few hours. Rotav'irus
anbohELEdrb@MNvikE. B iy HoUght 10 heedd BwddiatheohsSorNwindespsedicths ekmemely

pig populations. It is present in nost if not all pig

dzﬁf‘c‘&g% %cﬁa@e\’d&@%@ﬂzﬂ 2% %ﬁ&@t'ﬂ’(@ﬁ&ﬁé@hwe sRkiRgyhd at 2 to 3
stock. A 15 further epidemological feature is its

wih S %Eee RS sqk‘ﬂ ik @%pérpaﬁcep'lgniﬂ\"hﬁﬁé 8 leflodt Sl 188 SEARwHe@ other

envi rorfiment al' changes and. many di si nfectants.

e gﬁ; ‘ﬁ?&‘%ﬁ’%&‘é ugglb—;\ Sk ﬁrﬁr &!tr%h(r E%Lzriﬁol@ BERKS onffidRE. W!%@ Rsuatly

ction but exposure does
t |t cents
PeRAL G e@rﬁ%* bbbl b occh RS rerkdc O, AR PO, asem

codzifg@gg‘g@v 5’8&&%?@*8 f rsgi’);v' Jt]% Fxgttaxs}szg}t co%lfmqaéug;ge&s@?ogx wmmxs and
(’Jﬂ%\‘]“éo b I%?g%g? E(Boi Sts’f.lgi‘{i,r é}Xﬁ g be ap:} 1"]\ (%r{]h'w RASE, IFRB gg‘tg COMNOB

severe di sease ca}n Qccur :?g Z‘\é% m)rtallty Rabl es
b‘l%"%‘ﬁ&s@ﬁmb‘i}m&o B tnslasting ‘:’E FYSPEG a.iare disease in

i gs. is invariably fatal in al eC|eS|ncIu

Phe Tefmius LoTsbe ds pogor Hi5cHion g  FUBHES 8 P SuiEIoRs 1t

fromthe U K but resent in may other countrjes
prepaubigiou i adiall b berds pib abtuabn auiﬁff‘bn S§TORIEVHFIN Ehilait stock. A

-is rare. In 25 sows, weaners. and growers, the onset
fothed bﬁétasielcg’is;ais&d@emis\/\ii’ét nergiyqq‘-mmm;slgm e P‘ﬁc‘l‘hﬁ% figisprpsistant 1o

WD 2007/ 076520 PCT/ US2006/ 062654 nervous tw tching of
aitshenfiatd dusek esd maing*sii.a'm@cf@m’nMh@%‘h@ﬂi’bﬁ’é@ gorsist for 3-6 weeeks

chewi ng. salivation, nuscles that May go into
aﬂ@aﬁnﬁinng:ah&omesn@e@t@ie pantymi 8 regosoecloes ndeatdssarly result in

usual Iy takes
disegse. 1t is estimated that only 10-15% of diavthess in pigs wre initiated by a primary
rotavirus infection. In a mature herd, disease appears alter piglets are 7 to 10 days of age. It
becomes progressively less important with age. However if pathogenic strains of £ colt are
present, severe disease can occur with heavy mortality.
Rabies is caused by a virus and considered a rase disease in pigs. It is invariably [atal
i all species including the human ~ hence ils importance. Rabies is absent from lhe UK but

present in may other countties throughout the world. Infection in piglets and sows is rare. In

sows, weaners, and growers, the onsel ol disease is sudden with symptoms lhat include a
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place within 3 days. Sw ne Vesicular D sease (SVD) is

a different virus fromthe virus that causes foot 5
wandvosh di sease (FMD). Howwwev=er, it produees/ ud2006/062654

di sease in pigs that, is clinically indistinguishable

fromFNI D, This disease should always be considered if

sudden w despread | aneness appears with vesicles or

blisters on the snout, tongue and tops of the claws.

Tubes cul osis affects mammal s, includi ng peopl e,

birds, and swine. The causal 10 oruanis.rn,.t

“neryois>o¥itchep cdfehi riace mukdashdid whb sisulsasspal assiifg, ediivation,

into types, human, bovine and avian. " .Il-he avian
mukMBeihkSmbe befine dpist, aad Mostéidrqardysismee oafik.e Meathh@ually takes
~~3}ian/i zirac .1l rlcrr a conplex because it is not
pp@euﬁhmGQﬁu,a species. M aviumitself'infects - ainly
birds but is also .fi)und in the environnment al ong

sit S@nkﬁzésﬂ‘xf@%ééa% A 'acd?ﬁér%ntp»ﬂﬁlg PRANBRAMs that causes oot

saprophytic or free living. Pigs are rarely infected
amEch‘t@? dﬁ BN FUDPO YRRy uy@@ rolbdes af ﬁlb@%mnﬁ@s i Q@kﬁﬁﬁcuﬂ\
e avi an/i n-tracei are conpl ex.
iiitﬁg-dgl"{lla{lihk ok rt«ﬁﬁy X F{fﬂac{i{s&:ﬁ% lgxal\xatlﬂs%bcﬁﬂéxl‘a&ed if sudden
on- progressive i nfection in
w;g 01%%<g ism%f %%2@ g4 w m ﬁﬁ‘%ﬁc és_s%bﬂ%rs' da 1&8 %o% Ct@x‘t'%x% 1':1& s the

clQeople Wi th AIDS In nost countries if IeS|ons are
#Pound in. the neck at sl aughter the whole head is

con ed and jf the re.f mesenteric
YOGS e RS S REe BioPlfe e REH £ g Thf gse
org%gggwegp Wﬁ%’%ﬁj qntg rf]vﬁvé)rcg {}?:It\%ré%%ngagﬁ Evé Iﬁ‘ggéé?ifte- %gzgli;nn @t \ 1%, and avian.
condemmed, or cooked. If small %6 gs are m ssg( by )
Thesinprse irsfseed by snbr HHF**"W?E‘PF@ PHEB K FHEE R fi"é’“ comples
the organism In all pits, infection causes sm
beprysiult Bsndis wHar yrestes. A dedv itse Hefoas ey dirdy hlége alp fyund in

drain the small intestine. In the great majority of
he asdwnlg dlesi oits Mrierasivapr vhicbss pradomprelly Bprgpdriic or free
spread through the body, do not nake the pig, ill and

Hvinpe Pize tr2Brebx mfeted by fidkurserasreromme d¥ jion buladre sgmpbupsntected by
and there is no difference in performance between 22

B ATBFAQREBR0cBOTIUIRE 061062664 ukirafcenied aBndauses sub-clinical
non-infected pigs. The virus gf re'ticular’

no@kddrishiRe 1 Bditon Of heaMhn&ebdic Efje ihsin diohdedt &nthaf ik oonld base more

causi n

serious dlsegse in inununo-suppressed people and people with AIDS, In most countries if
tesions are found in the neck at slaughier the whole head is condenmed and if they are found
in the mesenteric Ivmph nodes which drain the intestines the offals are condemned. I they
are more widespread i the body, which is rare, the whole carcass may be condenwed or
cooked. If small lestons are missed by the meat inspecior normal kitchen cooking destroys
the organismo. In all pigs, infection causes smafl nodules in the lymph nodes of the neck and
fhose that drain the small lntestine, In the great majority of cases the lesions are non-
progressive, they do not spread through the body, do not make the pig il and are not

xoreted. There are no clinical svimptoms and there is no difference in performance betseen
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foot-and nmouth di sease (F;t1D) and sw ne vesicul ar
disease tS '1) but it produces a disease in pigs that
wo2oalared2eal |y i ndi stingui shable from FMD and BTMDS2006/062654
Unlike.FMD, it only effects 5 pigs. Synptons include
low{: nortality, but: there rrray be sonme deaths in.
suckling piglets. Oher synptons include
salivation..inappetazrc , and vesicles around the
nout h, nose, tonnguce and feet. Vesicular Stomatifis
(VS)causes a di sease that occurs mainly in South and
infGeind sl nonAnieeted pigs. occasionally in the LISA and rarely
as epidem cs extendlng as far North as Canada 10 and
as flae vBoubf rekeniergoneiema . of TS BS) iy difforapti lowsthese causing
di sease in pigs that is clinically indistinguishable
foftMRd-MR tadg:a Y ES MDD sid wiiteresholaedisease () buo it producpd gdisease
is subclinical. in all pigs, infection Is
inGhanae iedinady hidngailibg ket Fv) afdD| Bsilersviandonly effects
'anmeness, a reduction in gromh rate, a rise .in body
pid€ m%;ﬁbtkﬁ Shch@e 4604 Harla Q6 5k0hdrelmay i @nRpRams amemmf piglats,
vesicles (blisters) up to 30 mi dianeter on the nose.
O&szs%mpad?x@ ihQadcSaRRGiod rtﬁﬁiﬁ&aﬁd@ ArGOEQMNed Sodtl tié motiBenose, fongue
feet "vv-hick may nake e pigs lane. Mortality is
%M?&%"y | ow and nost pigs recover in one to two
Atrophic :Rhinitis, Progressive and

Uoptoat SR aé(kﬁa(%« XSG VR ac(ngdc&béuﬁgisewh@ fhLP n@ &b 4R Rn® Central

t he nose an € cause vari ety of

A%}?ﬁ% L J:{:’th?‘pl%\ i L?n% af?dj{litha{tlsceg)ﬁ ittt Gink t qt) Pl F\%ﬁﬁ% Canada

eCt gn ures or tﬁr I hat
m’& ‘"§§ ni»ﬂg aﬁ%ﬁg&gﬁ %”Sl V ‘ge\%blélﬁ« ng td?gz%ta a g%g Wai L] clin'icaﬂ\_"
S S eggw w PR i
¥

n? %é%{lg;;;é%tgc%mgn{ae rare‘llplﬁiaig:{ﬁlg J }°‘§ i ¥ éé‘:}tl aom anc{ ?amane% a
snuf fling and it nasal di schar ge are the fi s)éc . 5

redyahiop it BIoEYE B %iTHe A bdy SnpBriEmds i HE (YRAPET) dhe appearance
little maternal antibody, the rhinjtis may. be so

ofsusvigier (itistersh up d0ane digmgler phibe éoatsilzﬁa@nw%@@én qud tlheggronets
the nose. By three to four weeks of age and from .

oibafichyhiohwar duike thearas Huge eMpodaie & widllydgw\yml most pigs recover in
2007/ 076520 PCT/ US2006/ 062654 tear staining and

omeetb bweo watkison of the nose associated v ith t"isting and
shortening. Severely affected pigs may. have probl ens

eat | Ayophith&henitis Poomkdbrabiog Aaguepdssiai [Disegsd nwhitlh causes
severe

inflammation of the nose and il can be caused by & variety of bacleria and irritant substances.

During the process of infection, the delicate structures or turbinate bones in the nose become
damaged and atrophy or disappear. Progressive alrophie rhinitis deseribes & specific disease
where the nose tissues permanently atrophy. i is caused by specific toxin producing straing
of Pasteurelia multocidic (PMY). There are two wypes A and D, In sucking pigs, sneezing,
snuffling and 8 nasal discharge are the first symploms, but in acute outbreaks where there is
tittle maternal antibode, the rhinitis may be so severe to the extent that there is haemornrhage

from the nose. By three to four weeks of age and from weaning onwards, there is evidence of
23
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rowto marl et Z ei ht. outbreaks pigs nay? not,
Eastern eqwWh encephai atuyehtic viruses (EEEV) are
woenirares2of the Ail; ~havirus 5 genus f'am |y PCT/US2006/062654
Togaviridac. EEEV can be transnmitted to equities and
humans during the bite c?fan infected. r xosqu~to. In
addition to horses and humans, EEEV can produce severe
di sease in conmon |ivestock. species such as sw ne
and cattle. EEEV, or virus-specific antibodies, have
been recovered frombirds such as the Curl; e >,
teap kieiajrgand malfguaition ob Seriosecaskyclsagichvidntyyistangeng shortening. Severely
c?thers. 10 My-coplasaz a ar7tluifis is caused by A
affbcie@Dm msy Asdai pashlaroy dagieg | Tifeecs comidefidblysrediaed Kniyt gy, I severe
characterized by inflammation of one or nore joints
oufbkasRl hiSs BANAMRrdwfdlersuaki. x4  and grow ng pigs and
sows. How ever, it is rare in piglets. infection in

SW BRubrf R &@b}ﬁ‘ﬁﬂa@%ﬂnﬁd&ﬁ& (ERLRS) @8 dmhﬂiefssof the diphavirus
girctinatin euc~e h alorryelitts virus.

ceRECRRRE ALY i Msh %ﬁﬁ\scﬁ%QQﬂstﬁ;ﬂe& Re:q@lks &t Iﬁmﬁ‘iﬁ% R@theQhe bite
obtai ning"OR E2 protein, which does not require

of %{n ﬁ%%td\!/‘\l%pq& 0. tﬂf? @daﬁ%ﬁzm R6RL seén@ i@, W?{?'c&l ?i‘@ﬁ&%&@\%m disease

er need are met hods of obtaining

in c&ﬁﬂ&p hg»,ﬁs%t f\%ﬂc?es%{ﬁ; &l R\n']éqalﬂiu@)xﬂfe' Lhasy Sctﬁ Ak k;fe@f;ﬁcfagﬁbod;es

| Ng- vacci ne conpositions.
st urth t g o
ha\ féﬁetéuﬁzemmf {%0‘:‘}3’%%0%“‘3 8% ﬂmnrtﬂ 3)}11;1955:111 (fgsaiﬁxﬁkﬁ zal(cRnJi:uz among
iiIaborrlnterswe nethods 20 reqU|red by the current
¢ 2 protein extraction protocols Flnallcy, MAth

respect Qsition eed
on NoPBgeR B0 aﬁ’ﬁo&s OBRsh Wb atoribee” eyl Snfblod S is
rotective i ni a|n t PCV% |nfectj.on and

orfGs G pler S IO o Ry eI AHE A Fofpiag in ol sucking

signs associ ated therewith. 2.5 SUN MARY OF THE
anfl KIPEIE TORE 50940V Doumen 76526 PEWEs2006/ 062654 The

present invention overconmes the problens inherent in

t helifpdtion an t swingl prow dessed divstddaeevingsy amt ehempsgfiinating

state. of the art. Specifically, one aspect of the
enpapdglonipeliinwdmsi on

Accordingly, what is ngeded in the art is a method of oblaining ORF2 protein, which

doas not require extraction of the ORF2 protein from within infected cells. What is further
needed are methods of obtaining recombinant ORF2 protein in quantities sufficient for
efficiently preparing vaccing compositions, Whal is still Axther needed are methods for
obtairing ORF2 protein which do not require the complicated and Inbor-intensive methods
required by fhe cumrent ORF2 protein extraction protocols.  Finally, wifh respect to
compositions, what 15 nesded in the art is an imnumogenic composition which does confer

protective immumily against PCV2 infection and lessens the severity of or prevenis the

clinical signs agsociated therewith.

SUMMARY OF THE INVENTION
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provi des i nproved net hods of producing and/ or
.recovering reconbi nant PCV2 ORF2 protein.. i) by
woenmiarészmg | nfecti on of susceptible cells in egaruse®e/062654
-tv-itb a reconmbinant virtu 5 vector containing PCV2
ORF2 DNA. codi ng, sequences, i.v-herein ORF2 protein
.is e: pressed by the reconbinant viral vector, and
ii) thereafter recovering the ORF2 in the supernate.
It has been unexpectedly discovered that ORF2 is
rel eased. into the s ipernate in large quantities if
t heThafrechi iorendind o subseg dentrobl erouiphérisdin of pribeart and provides a
infected cells is allowed to progress past the
distisRi sadncP ik dre FADY o2 HRM2 rSpedhosiy —opy opes i dehpekent invention
extracts the PCV2 O1 .P2 fromwthin 10 cells. it
providdt LRGFIvRd endliRsls b@’eﬁnﬁwﬁm lagd/og kstovdidungcohiiiadn: . IRGX2 ORF2
ORF2 protein is robust against prototypical

prf8Ar B AR Ol SELBO b bkGepBbRMRE hOBIRRd Lith BRBembinaut viral
findings together allow a recovery of high anobunts of

vl Q\/%nQRE% 0% eirtaf 50 bR %&’cﬁ;@ﬁ&@ aligergh orghlprSbihliv b6Fessed

Infected " with reconbi nant “viral vectors containi ng a

by e ST g*ﬁpl\\!ﬁa a»@QmF’%B& %?ﬁk%%it&x}}gc (5%9 the GrF7 T e su upernate. it

proteiln. armu nts o proteln nmean

ha{ Rl u%% 2&;& 0 uxtscc)é 51(2:{1?}% m&i&“ b zsrléalcgééﬁ %t@ ?Qe.es%lgﬁﬁag% ﬁxri%% éumﬁm &8

nor e even nore
T T T T, .
w@? sﬁ%ﬁc{’ 4 BREa e ?v‘é’%%ﬁﬁsﬁvh W%“s” {5 %%@S{*zg%om il
* § g %Ilergvgxf?g%ng{ S‘ﬁ 1@1&;@33@[{9%11%?{ I?Qh gﬁﬂfa‘bléafg‘?ﬂ%tl‘e, gobust againgt

g/ri nmost prefer t han, aboyt 190 .

pwm Pi6d cdonerdaiapy P el 0! %@t xodiction Hffedly Bt afilf%i‘*’é‘v‘ i@éaﬁffeé rﬂ*iﬁw a
exanpl e by the nethods as described in Exanples |

roverpoEbieh neguept PCYT DRFASTHED SOR e RIPHBHN c@é&%&a infected
about 0.3 - 2.() x'106- cells/ tmi, snore preferably

wifty oot voribveciors gonaingg el $h @@ms@\m angprsgressing the PCV2
preferably fromabout 0.4 - 1.8 x- 10 cells/niL. even

ORSr propire fiéplabinpuis @ PABGUDRE? 4B0tein Imdank uk@ toe| dbepin®il peiml.
and nost preferably 25 fromabout 0.5 - 1.5 x. 10

supeehdts jpadferalPy efoee thed abelt]?s 1@l dete prrn@blesabbymbieaban dfout 30
skill in the 25 WD 2007/076520 PCT/ US2006/ 062654

yeafill.. eVl afors pRitrad)l hrathen bas e sussepivebherd preferably wore than
infection. with an. appropriate reconbhi nant viral.

abPRESShAgl BenReYR WefehBlyPnotahi stRueb@uabhly, even more preferably

more than gbout 80 pg/ml, even more praferably more thao about 100 pgfml., even more
preferably more than about 150 pg/ml., most preferably than about 190 pg/nl. Those
expression rates can also be achieved for example by the methods as deseribed in Examples 1
o 3.

Preferred cell cuftures have a cefl count between about 0.3 - 2.0 % 10° cells/mE., more
preferably from about 0.35 - 1.9 x 10° celis/ml., still more preferably from abowt 0.4 - 1.8 x
10 cells/mL, even more preferably from about 0.45 - 1.7 x 10° cells/mL, and maost preforably

from aboul (1.5 « 1.5 x 10° cells/mL. Preferred cells are detecminable by those of skill in the
25
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vector, containing a PCV2 C)ItF2 DNA and ex |~ the
cells are insect cells, and nore preferably, they
woneindes2ohe i nsect cells sold under the tradecmus2086/062654
insect cells (Protein Sciences Corporation, eriden,
CT). 5 Appropriate growh nedia vv-ill also be
determ nabl e by those of skill in the art with a.
preferred growh media being serutn-free insect cel
medi a such as fxcell 420 (JRT:J Biosciences, Inc.,
Lenexa.. KS) and the like, Preferred viral vectors
arli Pefandé chliscut tobe ascatidle fonmfBacuvIEsh dpgrBDiale recombinant viral
Bi osci ences Pharm ngen, San D ego,. CA), in particular
vedthr, thfainips @BLA ORF2 DNA saw@remsgem PEA GRFAbitokedru ghreferably
the bacul ovirus expression. system is preferred., it
thd ik QrRERA SEROhdMotdReR D]y, Siek [ihcldr hbdnsasitealld bl tader the
ot her expression systens wl| work .for purposes of

1rabifBarR R ES Bt &MY BRbIcRNG i dhReRE Apdy Klﬁ)ne?&’ﬂéﬁ&ﬁls con of PCV2
ORF2 into the supernatant of a cell culture. Such

Ot NQLLRNREE SRR m%&%tx@ﬁﬁisﬂﬁk( R8I BNBodeSH sBHll iR the art with &
Si gnaP Sequénce i n order to cause ORF2 expression

;m,f Wﬁ% 9 @%ﬁéﬁmhk 41@1 BB NS Bl %ﬁgl Yuci SCRVENEED (JRH

uced by a bacul ovi rus

Blggépengeis IQn Lg%eg&%) 41113 tﬁieoﬁ% Px%i‘er(eg QH klr\eem%%yméb@@kulm Arus such

sequence or furt cation to cau

85 ?ﬁ&&&séﬂ ggg%{@g‘%ﬁ@% r?g’t"glé %3e n’?%‘dﬂnq?’% r r‘r?vt%l r‘%‘g lbfjﬁk i #Bbuction
IER 8 T, SR ot e

supe |na t vial vector cont.
rRoRRE Bors i S Brrcaan el e Sl PRI, ‘mf? %imm of
ih%%@lseg{t g'g]t&g\,lgglr gsﬁ}}e ¥ é}%x%{magggx\ggF 9(‘ f‘?"(ﬁ{r 22;51%311&3 ﬁB[I)eénaimn a{ a call
referably from 20 about 0.09 - 1.1, and post
pief Suglh Pt HEIPRHpLEREDS tay ra9ure s of SetEplovadge in order to
infection of the susceptible cells. Preferably the N
camel QR R eipraswioRIInsb 90 s df bas been SHEisHiely Srocrevl that \ehen ORF2
culture fluid. Preferably. the nethod described
is pardecad {QOEI.TFHQIS@EBIH frprgspibe st dtom tbflcd r@braquite guxsigied sequence or
cells/m, still nore preferably of about 0.4 - 1.8 x
ruiBE welifistint fo exen enpressiqr &ff @REDlisto ofie matoutt 1§ beBeved That this
.'7 x 10 cells/nL, and nost preferably of about 0.5 -
Q;&wxrﬁ,ax sldefndettlysibm Lmzwm}l’e mridhes { boomboiamksay Misalogy Vol. 31, pp.
vector containing a PCV'" ORF2 DNA and expressing the

2RC2YR7 ORBOZEIWR 20RKHAMBERO oG L2006/ U2 fbdmbipratvihhvecior
having a MJ (nultiplicity of infection) of between
codlfite fie@ V2 ARE2 DY qRERESERD eferred mulliplicity of infection (MO
of between about 0.03 ~ 1.5, more preferably from abowt .05 ~ 1.3, still more preferably from
about 0.09 - 1.1, and mosi preferably Trom about 0.1 - 1.0, when used for the infection of the
susceptible cells. Preferably the MOIs mentioned above relates to one mL of cell culture
futd, Preferably, the method described herein comprises the infection of 0.35 - 19 x 1 o°
cells/ml., stifl more preferably of about 0.4 - 1.8 x 10° celis/ml, even more preferably of

aboat (.45 - 1.7x 10° celis/mL, and most preferably of about 0.5 - 1.5 x 10° celis/miL. with a

recombinant viral vector containing 8 PCV2 ORF2 DNA ang expressing the PCV2 ORF

26



fro.ni about 0.05 - 1.3, still nore preferably from
about 0.09 - 1. 1., and nost preferably from about

wO0.2007/076320. . | lie infected cells are then inegbasews/062654
over a. period of tip to ten days. nore preferably 5
from about two days to about ten days, still nore

preferably from about four days to about nine days.

and nost preferably from about five days to about

ei ght days. Preferred incubation conditions include a

tenperature between about 22 - 32-T, nore preferably
prtpio freving o MODpelipoitGyf isfoifidn) nbpatw @meﬁ?emtah}v 1.3, aunre preferably

about 25 - 29C. even.nore pr.elerably- fromabout 26
trom 8@t 0.0and 3peEt mpregirekably\irabokint 29C- |Br, eficmadlyefehble from

81 cells are observed follow ng 10 inocul ation for
abaha@riacit@ri stic bacul ovrus-induced charities. Such

t}bsen ation may include nonitoring cell density

t r emts infiathdt B S0 iR ASRbAES WeRh %)Lzh&d/oi AUB hdhal ) nore i)refcmbh
post-infection period. It was found that peak vira

frdol biRSu 1o GRS S WRsht FnIiagaxs %f&@ﬁraféﬂzﬁﬁc IrbRAMbBRcoREEEs 1o about
ORF2 release fromthe cells into the supernate is

niROBAINas BEIP pReShoida¥sn Ehi)@ﬂdi t& d@\qd{oo ELb(WP Qe Blabs.  Proferred
viability decreases to |ess than 1) ﬁ’Js, , one

;nﬁﬁ&%tcoﬁéii&z@% 8 E&Sz?ﬁfngbzgﬁi?@flét@éh'ipir&&\{t' :%e 33 28R | rPQé{'?th from

o) pro u0|ng recoveri ng reco

3%)&1{){6;5{ @%%&ﬂ Rgo%t pg‘%f@m{)f? r}‘ﬁfn%i%? % H’b & EIQBI%I n%rg 5}&%’!}&) about

ection 0

262UREE pz'ﬁh l?( oSt éjrel by a%g?ﬁ ’a/b@ VF‘)derfﬂviM H@% R éugs»gﬁg&(ekmmé,

r éCoifbl nan
{0 m%uf;xgrpn Oé’cﬂii)s ’lgig%fﬁ% %'ﬁ ' ci}ngg%ﬁv $L‘fcﬁd3rbﬁeg9 {_1,%{;,2:%\ includs
B edl drigoSRes 'Q‘?{ff‘éz'ﬁfg%e %ﬁh' B0 ﬁnﬂgﬁ%&%{ iigtion period.

d‘ec_r ea to |l ess.then 8% Preferably
fe VRO AR VAR 1 8‘&36‘#’ P &vF é%*?fﬁmeﬁmmd pefﬁx ORF2 refease
bacul Qvi.rus containin PCV2 ORF2 DNA. codin
frognthg srlisdatodhrsuppraate & etiaingdebetymen days) Sand Ay annifﬁxo\h%mmcy {l viability
it ispreferred that the culture be periodically
degrgasti Wedeps thon Hker oscopi ¢ and i croscopi ¢ evi dence of
contamination or for atypical changes in cell
i3 mor Phet oug/asen ph@lemhﬁerp aisveniion motxd@smnp swirodd nRthodry producing
cul ture exhibiting any contam nati on shoul d be
andfosraraeds rRrablera V2 DRE2 propire psdelabl? Tn Whunts described above,
2007/ 076520 PCT/ US2006/ 062654 OR72 recomnbi nant
by ol pbmiitting iisfesi@or @t e dulbyert dfesus@blilde icallo(sth abowl iro vrdird gith a
growm h nmedi a that
recombinant viral vector with a MOT as defined above, H) expressing PCV2 ORF2 protein by

74

the recombinant viral vactor, and i} thereafter recovering the PCVZ ORF2 in the supernate
20 of celis obtasned between days 5 and 8 afier infection and/or cel} viability decreases to less
then 10%. Preferably, the recombinant viral vector is a recombinant baculovirus containing
PCV2 ORF2 DNA coding sequences and the cells are SF+ cells. Additionally, it is preforred
that the culture be periodically examined for macroscopic and microscopic evidence of

contamination or for atypical changes in call morphology during the post-infection pariod.

b
L

Any culture exhibiting any contamination shoudd be discarded. Preferably, the expressed
27
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mai ntains cell viability. The ORF2 is then recovered
in the super.ate surrounding the cells rather than
woOnmmwarbocel | s thensel ves.. The recovery proceBeT/US2006/062654
preferably> begins 'c itb the separation of cell
debris fromthe 5 expressed ORF2 in nedia via a
separation step. Preferred separation steps include
ciil.traation. <centrifugation it, speeds up to about
20,000 g, continuous flow centrifugation,
chr omat ogr aphi ¢ separation using ion exchange or gel.
ORFI tecanblomt peotdin ic svvadwnt drofialcelld i eaivmbtidimesrhotismedia that
Those net hods are known to persons skilled .in the art
mdisnine xethpheiinbyeHRFI & tamteAngel in ffedapdrpatPrat@bding the cells
purification x ethods - a practical approach, TRL
rafieafs e Odeldhd8Qbks. The nost preferred separation
.met hods include centrifugation at speeds tip to

abotte 2008080 ARprbfetdblabd AR wibl SletiepRkidni Il deBldeBils from the
met hods i ncl ude dead-end inicrofiftrat:ion and

exgéﬂ&% REB in Inhe@ (0K sHRARS fst%;?v‘brafeble& E&)%fa‘ﬂ&} kBl e Grittration,
ollow fiber filtration dea mcro iftration.

guﬁnﬁ@ﬁﬁ& alr ?&Qfg 'ﬁﬂd i) A g@l 44 6(‘(@“ a@)@t}ﬁv&) rﬁg@r @lgmf‘u"alson

Prefierred pore sizes for d-end™ m.crofiltration

Chgﬁ?*“?}g@ﬁﬁz gsoﬁ?%%b%s Q0 - | 1§é %%hgxlﬂg% OFD%]‘F Hﬁﬁ{lrﬁ{ ably conventional
zm%u%i Nl a:‘g‘l P{nlgzg{lsv\effﬂsaazgfgﬁéds%Bél?%gﬁm]ti ilsx-, ord rﬁlil?@gz PR for axample

ween” a
by V&ﬁa{n\ ‘%q ,I; h G (ﬁnx ?nqgl\ég){%#mﬁﬁn 1%} eoéise ﬁt& prﬁg} pgﬁ)agh éRf press
o5 i G PUBSERS P ALT St o s
avpiGk RS A RERis. B buPBOLHD triiede 06 ERB B ncislition

r oduci n and/ or recovering reconbi nant PCV2 ORF2
3"8 r‘%ﬂgé‘?tﬁ‘f P PTG o [y ﬁﬁﬁ‘ﬁ% Hrebdingdidpy g Bisien dagdepd micro
ernftti nag i nfection of a nunber o.f' susceptl bl e
flggigns Qleeseagisdend prcroldipian s piifereda drelprmeopse piagstior dead-end
viral vector with a MJ as defined above.. ii,
MBI EsiON pry REeen ARWE .38 3136 wm.oyore reelereldo Ibivmemabout £.35 - 1.25
viral vector, .iii) recovering the .PCB 2 ORF2 in the
urg, L8l redre pofiersldy bewebt dioned4b el e en:, day siost Befanbly Seiween about
after infection and/or cell viability. 25 decreases to
O4%sdl.i ben 10% beliansd, thety s epareaidnaig Gvedibn deslorbirsef widlmvork for
t he expressed PCV2 o. R P23 28 WO 2007/076520
pulbSEEUS 200 GreR6R Gbdniioni ud pobehersalfpenersireges ok gbirradl Any low
the reconbi nant viral vector is a bac_ulov.irus
wagahatisk B species are removed during the fiftration step.

Thus, one further aspect of the present invenlion provides sn improved method of
producing snd/or recovering recombinant PCVY ORF2 protein, preferably in amounts
deseribed above, by 1) permifting infection of & number of susceptibie cells (see above} in
culfwre with a recombinant viral vector with & MOI as defined above, ¥) expressing PCV
ORF2 protein by the recombinant viral vector, }i) recovering the PCV2Z ORF2 in the

superate of cells obtained between days § and 8§ after infection andfor cell viability

decrenses 1o legs then 10%, and, iv} separating cell debris from the expressed PCV2 ORF2
.'?(;
Al
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ORF2 : ONA codi ng sequences and the cells are S ,V+

cells. Preferred separation steps are those described
weahov@eabst preferred i s a dead-end na crof al PCRUSLV6/062654

"using a nac nbrane having a pore size between about

030 -1.35 ftm nore preferably between about 0.35 _.

1.25 um still 5 nore preferablr:. between about O0.40

- 1.1 tl ftm and nost preferably between about 0.45

.0 4uu. For recovery of PCV2 ORF2 that will be used

in an in ntunogenic or imunol ogical conposition such
viaas sepaMAce kg, Prefenbly, el resdoino® vamt igsietis vdrigevigts gpnlaining

is preferred in order to inactivate the viral vector.
ORAT TINGA RodILNG Adices 0 Blensglinak 8+ cells. Pofmpes btpranion sefsersthose

to a 10 conposition of matter that conprises at | east
deRABe@IHoh8 orgBr@l k&l d@dand inlbuNkiadgl odby A nesoneadaving a

in the host of a cellular and! or anti body nmedi at ed

pole TGRS RS 8 30 0 1158, QTP PR AN @K esaMeINE30f 1 25 um. siill
interest, Usually, an ttinununol ogical response"

J r&gﬁﬂi BithvednSpBQRl 40l-11Md 8H, 1@ nQRENEfdBRY R1eden kbR 0.45 - 1.0
w i?%ﬁe OWW ng eeffect s: 'the i“pr ‘oduct i ﬁLn or activation of
W@ntl bodies, B cells, helper T cells, suppressor T

cells, aand/ br c: ytotoxi ¢ T cells and/or yd T ells.

di r F&gr%ngAS FSREF &i?ﬁ“h{ay wiiPokeB M LOSAnRo BNk bigﬁﬁh%moiog,zcal

|nc he CO I on or vaccline of interest

mx&;xpu*&to& ‘«éxg?%( h%/é ? CH t,no muhm % (%p'mq}iac%x&nﬁrxi% }.% Eﬁ}ﬁ@ﬂzﬂ% fder 1o

og ca res onse
sl stance.,t 0 ne

ma(gﬁéd‘r&c Iﬁfin} ‘6‘&“’&}89\/\%’} tlgl'm%@w%xﬁ}éc or amnmmgogpaadg %%t%a(?ﬂg( *Qhfers 1o a
rotection wil] be denonstrated by J . e
cofpogiipyoiopatis BCOREH ArF T %%&%fyggwéfﬁs*?f ?*H‘%IE%“O&P fod
host, a. quick uﬁ ti me.and/ or edlt o the
reSPRPSE Ny lhﬁe‘r‘%} i t"h’e @ RBpody LAt H’émb*f é‘%?f’c“s‘3 o
inv=ention also relates to nethod of roducm L
compRERIEYT HEeReigBicHa HEvEn A m‘ﬁﬁ%ﬁé T Pose e?‘é‘f%gﬁ ‘W 15 00t
i n anounts descri bed above, permtti ng L
linhitskge phopk Beret terfbldewisg e%%mé*tﬁﬁr@qi@u@épq glipEion 058%}%))@}‘*8& B
in culture with a recombinant viral vector with a
ceNDRelpasT dellamarpraako ieseli gndéx griewsion] colba@ng/oorEd cells, directed

protein by the reconbinant viral vector:. i1)
spedBaieribrng dhigerP@VantigSRFAciuded heﬂv@m@emnatlfe} of vamsingf interest.
.25 obtai ned between days 5 and,,", after infection

Praﬁedwbg{ theethdst withBispliat yitlee aribasgpmitit or passtivhennd@lggicap response
29 WD 2007/ 076520 PCT/ US2006/ 062654 iv) separating
subie hlat deidnge fd as tdreciRK prifisiechhREMR ORI6R thel dinfeal severity of the

separation. step, and v)
disease reduced. Such profection wilt be demonstraled by either a reduction or lack of
symptoms nonmally displayed by sn infecled host, a quicker recovery time andior a lowered
viral titer in the infected host, Thus, the preseni invention also relates o method of producing
andfor recovering recombinant PCV2 ORF2 protein, preferably in amounts described above,
bv 1) permitting infection of a aumber of suscepiible cells {see above} in culture with a
recombinant viral vector with a MO as defined above, i) expressing PCV ORF2 protein by

the recombinant viral vector, #i) recovering fhe PCVZ ORF2 in the supemate of cells

obtained between days 5 and 8 after infection and/or cell viability decreases 1o less then 10%,
"H:’}
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I nactivating the reconbinant viral vector.
Preferably'. this inactivation is done either Just
woebavogean just after the filtration stept w POTARR®/062654
ae filtration step being the preferred tine for
I nactivation. Any conventional 5 inactivation nethod
can be used for purposes of the present invention.
Thus, inactivation can be perforned by chemni cal
and./or physical treatnents. in. preferred forns, the
volunme of harvest fluids is determ ned and the
iv) seppainat aetieddbss lircau dlat espresdzdt RESEh QRIGUta 32separddon] BOT, and v)
nore preferably between about 34 - 40'C, and nost
inapi@figg abkytobeiwesiaahowt. 35 - 39C. Preferred
i nactivation .nethods include the addition of cy

cl i g@fkabihl, MRk Wu@ﬁﬁﬁb}@&l Tab €itlek Fhst bforepira i nAR He Ditbtibm step,
a concentration of about | to about 20 mvi, nore

smﬂr'@fe? rr}%bkli{m%n 9{@;9 ‘é&ng RO pRRGME ke RR8hdciv a@hl | AnynBdiRentional
preferably of to about ti mM still nore
maE&&?&gﬁ Pﬁ'xi c?f % 3&%8&'&)&” ﬁu ke ?QP&‘% p?esetm;nkmﬁma Aeudleebtivation can

prerera or e: arrp e

bhe ié)cﬁ&rhhéalﬁj QEP?e Qg1 HEES ﬁﬁxnﬁagggdn& QY Enogr“{@rré@ éﬁdﬁ 0{‘1\, Qbtume of

neéam ne hydrobron , preferably of

ha%{aszy bicd 5 i Mex%ﬁé%&%@ z%&%@uﬁl}/ﬁ !aéﬁgtott%t\%%%%na 9*&2@""! more
P“%F 'i%‘iﬁ@%b‘i"’?}‘ sbopp i REE o3P th%bﬁ%%&bg M 3BERoec prefersed

SH St rred COntT nUoUs 'y
g e Bred cf%zgﬂg’gi‘%%?se St BrS, @?r%ﬁtﬁ%ééﬁﬂ Harerabiy

L gggir‘-fﬁﬁt:l %‘l}-?fl Z)é l‘} lk}ALfg% Sg ggq nb t ilﬁg‘g&‘%r% { é!.{)ouq 2 t&@F?‘g 10 mM,

added to neutralize an resi du BE LVE g{ﬁerra %/} ‘7
St gy FFEARHDS O A2 40 PSR § RN T MR HEN aﬁ%ﬁ i “" ou
conpared to the BEI added prior to for inactivatjon
mifuandanentplegsralin oDahopomdy, dir epre fhe nnsisaop dnciudes Wﬁ pddition
concentration of 5mM a LOM sodi umthiosul fate
of soblstiponl -sronmdthebineamieg Wxsirebromida a prefy ﬂﬁmm%)out 0.4M, which has

concentration of 5 nkt to neutralize any residual 13EL
beFihos:tizaine OfAM blery aispechineBERd BAYSSHRF. i tatheniuidrie give a fingl
relates to a nethod of producing reconbinant PC V2
cofRRBanaifaboyt SpREDE! abkiprably, trdimtssiraberytintyd dosttvavesly for 72 -
by i) permtting infection of a nunber of susceptible
960RhdsSnd §REnakoMe) hirfescihitiieg baistoredat avac andd Wamthelobr @lbetweon
25 vector with a . MOL as defi ned above; H) expressing

2bBEM ORF2  piiet BhfivByod Reomgerbh satiim (R0:1YIN:200F0A 168200y at
PCT/ US2006/ 062654 viral vector, lit) recovering the

} (gg'\{g a@e@'ﬁ? pbifralifCarS UBSIRAREL HrefeRbl SiheBbdineRiohetamae ndded in
equiv):ﬁant amownt as compared to the BEI added prior to for inactivation. For example, in
the event BEL is added to a final concentration of SmM, & 1.0M sodium thiosulfate solution is
added io give a final miniruwn concentration of 3 mM to newtratize any residual BEL

Thus. one further aspect of the present invention relates 1o a method of producing
recombinant PCV2 ORF2 protein, prefetably in amounts described above, by ) perniliing

infection of a nomber of susceptible cells (see above) in culture with g recombinant viral

vector willk a MOI as defined above, H) expressing PCY ORF2 prolein by the recombinant
30
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and 8 after infection acrd/or Cell viability decreases

to less then 109%4 iv) separating cell debris from
woher7argmnessed PCV2 ORp2 via. a separation stepCTAse006)62654

i nactivating the reconbinant viral vector.

Preferably, the reconbinant vector is a bacul.ovirus

containing OR F2 DNA 5 codi ng sequences and the cells

are SF's- cells. Preferred separation steps are those

descri bed above, nost preferred is the filtration

step. Preferred inactivation steps are those descri bed
viralbaver, lihReefverabhy PCVRAORHvatheenpdisupeidly oedndEicvern days 5

about 35 - 39C and.in the presence of 2 to 8 nikf
anBEkfteran@ciddnl duli/os ol Gabipr déeEab] y ldsnikh el od speatiaf cell debrtis

about 5 .nmMMBE!. It has been surprisingly found,

frdi}hﬁlta egb&&@ﬂ PEVICERTT afal ¢ %mﬁ‘ﬁoxﬁﬁﬁa REQR} ineehyiay freTeginbinant
the PCV2 ORF2 10 Protein. According to one further

+iASRERE ?r@ltera‘)@eihﬁ &SRB AR dcRR is £ FRWSTBLN QM taining ORF2 DNA

described above al'so includes a neutralization step

coﬁ‘iﬁg @5(3@ &P a¥d sl %ﬁm QP+ hils, @%@ffe‘c{%@ﬁﬁrﬁ%ﬁ' s Qe iﬁ@se described

I"ent “anount an agent that neutralizes th
abbyf igf«{v ?‘Iﬁ%@?‘ \?)@{E@ gﬁrl]{‘f”{atfog 'ﬁt[épt p;%@% lz‘i]idagpmon @fegv% %6}9&% described
abt%hclu gzc o Cgtﬁga&nai?ﬂ i§ 8(%&‘( <§?§{g éé}e%tg&% *‘)S%\%:Sﬁr?&zr %le,nu, of

iff te | ut
BB T LU esihth @%ﬁﬂt?fr 8 NPk e
f ab about 10 j
sugpsg}blg L{ou@d t'i] @éﬂ Logcﬁxﬁxfr}mms é\ti SE%}#} ;@aéﬁlai&ag 6“{ 2{}%%?@& ORF2
of ~about 3 '"to about 7 ii-Al nost preferably of about
PrEjeitr i M when the inacti-Nv ation agent is B:1Al. In

preferred. farns and especially in fornms_ that | us )
t he ACeRigHIth AR EBTASESCROIbS Wﬁﬁ% FyEEIOR- g %ﬁ*@w detertsEFabove

i nul | unogeni ¢ conposition such as a vaccine, each | ot
algf inshaelote 6 tairdRFBOVESED afige SicB e dBROTCH NRCEIPIROAIdHE of an
passage in the anchorage dependenrt, hacul ovirus
equirsteapainting oBtan sgew| thy. nehmalizep thsf largtisatidnopgeoprithin) the solution,
testing. 15t1 cmof appropriate cell culture nonol ayer
Prefesablvi, nbibu lrat-Bektinh tapent @ BEL, additiomaCsdditmt ddoseliuR 6 ku g valent
and maintained at 25 - 29C for 14 days wth at | east
arhoMY B pEBSEY Thus, Atcotdhgr @ndiualier tabyecrratiep v rampesep addingla sodium
the cell nonol avers are 25 e: amined for c

hicegaldhatanihGo efitheicdonéoRontoy pb@all 108RGY20 2NORerably of about 2
bacul ovirus, Preferably, 31 WO 2007/076520

1oPETHURLONE/ Q02654 pratambly iov Qboti 2US :GEMLE alNs. ditiemed: geferably of
used. Such control's can consist of one culture of S.R

a8 4 § about 7 mM most preferably of about 3 mM, when the inactivation agent is BEL

In preferred forms and especially in forms that will vse the recombinant PCVZ ORF2
protein in an bumunogenic composition such as a vaccine, each fot of harvested ORF2 will
be lested for nactivation by passage in the anchorage dependent, baculovirus susceptible St+
cells, In a preferred form of this testing, 130 em® of appropriate cell cutiure monolayer is
inoculated with 1.0 mb of inactivated POCV2 fuids and maintained at 25 - 29°C for 14 days

with at least two passages. At the end of the maintenance period, the cell monolayers are

examined for cviopathogenic effect (CPE) typical of PCV2 ORFR baculovirus, Preferably,
31
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i nocul ated with a non-inactivated reference PCV2 ORF2
bacul ovirus and one flask of Sf+ <cells that renmain
woni@oced2at ed. ,: Ml er .incubation and passagepPCrhs2006/062654
absence of virus-infected cells in the 1311 treated
viral fluids wotld constitute a satisfactory
inactivation test. The 5 control cells inoculated with
the reference virus should exhibit CPE pical of PC
"2 OR baculovirus and the. uninooul ated flan- shoul d
not exhibit any evidence of PCV2 ORF2 bacul ovi nas
posTRE. viAk teentatli welgso wed. t Sechemdtrolf ctiheonsil nf emvardere of SF+ cells
period, the supernatant sanples could be collected
incamaiet N‘ﬁﬁxuak atethaanted aciBfetce BOVIMEIRF2pbaatloyinwhindnhdiesk of S+
been | oaded Sf-t- cells, and then maintained at 25 w
celRIRE ERkinAnobuisdY.S Aiﬁh@zcﬂa&b& anbpdskren, the xednand vid®infected
stained with anti.PC'2 ORF2 anti body conjugated to

celli! inTife BE1 TheARSANEMIGO volid RiEstalE LFidrc@XPIBaR LA 1o8S The
detected by |IPA tnicoscopy, in the BE[ treated viral

zfli HicH8: 30AFhd Hf&@ heFeteRfld SHAGKONY ckRIBE UPRalpien of @6W2 ORF2
e contro s I noculated with the reference virus

baSIR S ¢ 3)294 QH1 %fﬁ(ﬁﬁ%&lslfﬁsﬁc&di \dehipirad dlRnce of PCVZ ORF2

(mi nocul at ed oul d not exhibit any evidence of

agugz ¥ Vagil; : 5%:1?1\{1'\&[ N vﬁg Esgng &0 %%t@n@@e %gﬁoﬁ the supernatant

: hus’ er aspect e present
$&lé§¥§?${‘ihggh é&k 3{58%?& xno?zgaiufl ﬁ*@é;v@t’ I‘)?xni\éue}ﬁtﬁu \anu}z has bee? foaded

Lhe. nbi, nat ; o1 fised and
N e i 08 g
sl ot VAT ReY HGBR Pl SR TaPsSCheE %ngéa%ﬁ@w%bm

addi ng neutrallzatlon agent t eutrfaliz he ...
xPRELTT VAt FBRRAgENITA FrEreIspmy hesSRLLEP é&*’aﬁg&‘}w%aﬂ% «
20 iii) determning the residual infectjv] b}’
salEfarsRrs zwuae@ertﬁ%egha@awl cpily moeﬁeﬁ 38 % ¥ ? %‘}? Firus should
invention relates to a nethod for constnict _ )
exhidg gt amhif A srtiviy avletbe oninewiated Baskgh @@/20 “iﬁmeﬁlﬁﬁm of
expressing PCV2 ORF2 protein in high anounts, when
POVHORER bedidvimoCBE swkpriabl e & 4c8vitl. t  has been
surprisingly found that the reconbinant viral vector
as [fheyiadBoihirenspeditdd b prasyasvéntigh ralisies untas ingglivation test for
defi ned above, of 25 PCV2 ORF2 after infecting
deSRGens ithd efbalJesess Toerief areljvatine @ dwemtcoinhingen ofral vecior,
also relates to 3'2 WD 2007/ 076520 PCT/ US2006/ 062654
co@?bnls;ﬂ@ gy e pdel lmetmﬁmg Predueimgiand Hie gaboevitetil tcomeining the

PCY2 ORF2 protein, preferably
recombinant viral veclor with an inactivating agent, preferably as deseribed above, it} adding
a nevtralization agent 1o nevtralize the inactivation agent, preferably as described sbove, and
i} determining the residual infectivity by (he assays as described above.

A further aspect of the invention refates to a method for constructing a recombinant
viral vectos containing PCV2 ORE2 DNA and expressing PCV2 ORF2 protein in high
gmounts, when infocted Into susceptible cells. 1t has been surprisingly found that the

recombinant viral veclor as provided herewith expresses high amounts, as delined above, of

PCY2 ORF2 after infecting susceptible cells. Therefore, the present invention alse relates to
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conprising the steps o' f: constructing a reconbi nant
viral vector containing PCV 2= ORF2 D N A and e .pre
Wei2007iige2CV2 ORF2 protein. Preferably, the viralTusewe062654
is a reconbinant baculorvirus. Details of the nethod
for constructing reconbinant vi.ntl vectors containing
5 PCV2 ORFZ DNA and expressing PCV2 ORF2 protein, as
provi ded herewith, are described to the following: In
preferred fornms the reconbinant viral vector
contai ning PCV2 ORF 2 DNA and expressing PCV2 ORF2
an punptoesd muthed fbopiodfegy atdie melwedng sf JENSrQREY phyjein, preferably
transfecting a transfer vector that has had an ORF2
cogpineC the ntbs tdifecmibincing @ @camifiadnt wael eictor RosbkeimbPyy 2 ORF2
only the Portion of the transfer vector , that
DO RhAIRSihe FRF2 (¥ bxsmﬁ resetaest @t indl orettbe id 4 recombinant
viral vector. The term"trw sfected into a viral

bad{fRG ks, DERANST 19 HhethBd YSCEHABuANSYERMBRah viral lvectors containing
I ntroduci ng" or "cloning" a heterologous DNA into a

P(?\U‘?r @1{#” PROL Bl exPie&iheASC ¥ DORSA FRNER, do @ ided herewith, are described
ovir'us vector. The viral vector is prefer abl y

1o *a%ﬂ loﬁ% QU inBEhERSRL kA %’mﬁ’zk BACKEMMhEMS virdliNMSior %Gxﬁﬁiﬁﬁtb NEEOORF 2

hef” aspect of the present invention, th

Dﬁ K49 d;g\ppéglh%‘ét{?'oaﬁéﬁﬁé% S 1 g%@&@ﬁee&lip% gener. aieci by tmnﬁfecimv

reconnlrna n bétweén a transfer vector contal ni ng t

a tgz}%tgl?ag ?g@%%i& hgs gmcF %\%Rgs gég I\{&ﬂﬂgm@n Yok QPYMG\%%{%E ;mz‘embl}g
(mg"si%e %éz::t’;ég gﬁ Eae% n%ﬁ[o\ f I E(an am ng(aﬂfo’t il)\jf,\r ‘?‘r&(s%éi&% into the

er vector
. cul e, .that cludes at one .orij
0 vigbpeal R sﬁ@tﬁ@m Bautig=og e b P Sponyo for
7 L I )
u§%§§§;g¥gfc wing m?ﬁwg@ é%sgggggggﬁggéggﬁg;@Pﬁ%pmmnﬁeumna
vector. Preferably the seguences which al oni ng
bapglotirs vogon {hY @fﬂéh%?@%sp%%rx‘?é fuhbe "Pﬁf‘ésf\ﬂ“r %g!‘c\y‘ daeis
are flanklng t he heterologous gene. Even
pr eflpatesordinnée e fleakevg: sktinanesey *ar?émale ﬂ}%a@tﬁmbmﬂ viral

i

honol ogous in parts with sequences of the wviral

vevier tsogenerflrd bs equetietitohtivegye triefar vapipospiaining the heterologous
recombi nati on of both nolecules, the viral vector,

15 PG QRFe DNAnsider virgcteorort zue@mbér atbecuborvieesorimaate preferably

viral vector containing the heterologous ;gene. One

liphefee reddatidordfisibarbondotios ($ush thBaqid GABINAk c Sirang s Bector”
: Bi osci ences 25 Pharm ngen), ~-sihich is designed for

m&ds tol BNAS Qe itilcihdwe Baowl aobditkibDNAréitaionhée B8 rologous
WD 2007/ 076520 PCT/ US2006/ 062654 preferred Sf+ cell

ochb NG thheschefabbyy2 Oraidaid BRafRiuaiestwaiccadlr s enirg of said
PCV2 OR 12 DNA. The

heterologous gene into Lhe viral vector. Preferably the sequences which allow cloning of the
20 heterologous gene into the viral vector are flanking the heterologous gene. Even more
preferably, those flanking sequences are at least homologous in parts with sequences of the
viral vector, The sequence homology then allows recombination of hoth moteaudes, the viral
vector, and the transfer veclor to generate a recombinant viral vector containing the

heterologous gene. One preferred transfer vector is the pVE1392 vector (BD Biosciences

o
o

Pharmingen), which is designed for co-fransfection with the BaculoGold DNA into the
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construct: co-transfected is appro>drnalely 10, 397
base pairs in length. In nore preferred forns, the
wortdtades2of the present in'vcation will begin eCiAR2M06862654
i solation of PCV 2 ORF2 DNA. Cenerally, this can. be
froma knm Nm or unknown strain as 5 the ORF2 DNA.
appears to be highly conserved with at feast about 95%
sequence identity ;eiie | novvn in the art can. be
used for purposes between different isolates. Am
PCv2 ME? of the present invention as each would be
profixpd 888 edll it Prelemblyupd tatséer Vitter EEPISRRIPCEL REF1IINN The
the DNA is preferably. anplified using PC R nethods,
colBMeR conaasfpelie pphdyinmitely HOPRY bekephirom lafefa. 5
11w. ki ng Kozak's consensus sect . once (CCGCCAI'C) (SE
Q | ) Ndelprdierrh® fAR, Ve nfeddds ol dnkpragnERORItiosi Wil begin with the
(GAATTC) (S. EQID NO 2). Such introduction of a 5'

isoiRERKE BCYORBENSHS APTGHeHAP) Hisc@iBY @3nmil NEncR@L dinlhdtn strain as
occurring start codon AUG of PCV2 CRF2, The 3 " EcoR

thel O)SFQ & f§a e@fserﬁ%@iﬁégi\n%t@%‘&cﬁdﬁﬂ QYR Badn B theeaikafentty
on o Nf f ore preferably |t i's

bd&\%i( & ‘Ff%{iﬁ%&%é@s%e?{& /OO 2R Y knofnlih M{rdaﬁ '%)t QR for purposes

sequence, that Sitself' is |ocated

of e‘“&%se{x% d&{ng tGehB{ \wﬁyzbe eQ;-?)iFegseﬁtn%oza %matjel TRSPCV ORF2

gen . toun e use S consensus
D%?fﬁ gs 'présx%a}bg gmgpﬁrd us%uol @(;Rt §ﬁé‘9>?‘3 gé ézg S}ﬁﬂr@?%@%m &%@f&s G%h the
"“g‘ﬁiai-tt( o(?]faﬂ gg‘ﬁc[\é"siag? é‘m&“’f’““ﬁ‘e aua u%%g (ech ngé?\{ i )egﬁ:(} ID NO 1)
ol e?vf#”%i@if%ée%%’% GoBNTAAT o RO, 5 i

ORF2 DNA includjng sone ect or nc ;

Kk ROPRsPysop SPaple MaBpis S R ﬁ%fveé‘?g%f Pev2
at the Noel restriction site. The resulfin

OtsHhect BAgH. b PIEREAbR BSHER JRRBE O gmﬁ i'&ﬂdfmo% dhe PCV2
aspect of the present inv:enztion, a.r nethod fo

ORTGh dora axdlengbla i scioiedusethdowstrpan of egiaby Ac‘&?ﬁ‘t’%ﬂWfPﬂ ée“““‘a“‘m
PCN12 ORF2 DNA is provided, This nethod conprises

seqitceps thal iselich buainddeviseeonbl haRE VRERF 2armX ot &t hes bcﬁﬂ Tound,
transfer vector; and |li) transfecting the portion of

thishise s a8 Keraki © COBENSCOIHTBINNE, rig pettieulpres shtsiinethebopeypereases the
ORF2 into a vir ii vector. to generate 25 the

expRSOODIcRARI tw subbequet POV GRES progbl. yThet doaplified RENGrORE2 DNA,
vector is that described above or is

with these additional sequences, is clonad into a vector, A preferred vector for this intiial
cloning step is the pGEM-T-Easy Vecior (Promega, Madison, W1). The PCVZ ORF2 DNA
including some pGEM vector sequences {SEQ 1D NO: 7) i preferably excised from the
vector at the Notl restriction site. The resulting DNA is then cloned into the transfer vector.
Thus, in one aspect of the present invention, a method for construcling a recombinant
viral vecior containing PCY2 ORF2 DNA is provided. This method comprises the steps: i)
cloning a recombinant PCV2 ORF2 into a transter veelor; and #) transfecling the portion of
the transfer vector containing the recombinant PCV2 ORF2 info g viral vector, 1o generate

the recombinant viral vector. Preferably, the transfer vector is that described above of is
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34 WD 2007/ 076520 PCT/ US2006/ 062654 constructed as

descri bed above or as exenplarily shown in Figure 1.
wohog/aeeor ding to a further aspect, the tran8Cems2006/062654

vector, used :R)r the construction of the reconbi nant

viral vector as described herein, contains the

sequence of SEQ ID NO 7. According to a further

aspect, this method .further conprises prior to step

1) the S following step: anplify ying the PCV2 OR P2

DNA in vitro, wherein. the flanking sequences of the
corBilr@uRl @E‘%m&)i NAoer & amekmq)edhaféwdesa Fidieg | aBlowsescegrding o a

Vi % o nethods for anpiil'ing the PCV2 ORI 2 DNA and
furiedispectlithsanisfoe védanksed for slequeniceton @llsniengnbimang virgloector as

anplified PCV2 ORF2 DNA into a transfer vector and
desBHbdlaletetn, bhinmial B sa@eica LS SBOEDAESBCL i bed above,

exenplarily shot min Figure 1, or krro c vrr to a

per 8QRr@kd kd @0iutRert BBecBlthis melRotS adLo kehpigses peiotidl Gep 1) the
.further aspect, the present invention relates to a

fou@%l;mféepf HrpiQ! n&tzﬁw@w OR®2 TRCOFDHAARIhevdif Ble NaVMEE %quemeb of
contal ni ng, PCV2 DNA and expr essi ng PCV2 ORF2

ﬁh%_g‘;\; -EB%,I&S Fofd !ai%qﬁo&ﬁh :ﬁt(ﬁ%bwpgbm &) 1800 1';&%)&9&)?&1{‘){3\ ing the

invitro erein the flanking sequences of

PC%"%' (?le | DN @E@B&lﬁ%ﬁ%@&ﬁ?ﬁk&;h%& c%o}un@l i @}Iﬂg'uﬁﬁ@ ed é’(f’i 2

nto a. transftfer vector,

rnsfect D £ L,
Gf{ﬁ@e § 3ok SRS HIG PSP Gl o B G
Q\M{})}*g? Q{Jﬁ{;‘g{a Vec%g xﬁ}g%e iy Iapitg,ggzga?k me%‘%ﬁ? ik arf‘iﬁhb K%(Joﬂ!me 1 a
equences of the PCV.

{u RE EW e@ﬁ, pa%?} ém ggmzj; e afs I’th i} PB&WS ewgcogstgxcg%Q éﬁgmglblmm viral
sequence an CCOR 'F site,.. bl
Wﬁ%%“é‘ﬁ e ve DR 2’\5} PR POV REE2 ‘8%%?0“‘%“““ the steps

od of rodum n and/ or recoverjn recorrbl nant .
of: ptis @ﬁp@pﬁﬁmé \CEORH2 By ‘bﬁéH“Peﬁ%‘f‘ﬁ@ ﬁﬁer LTS GpeRofi g PCV2
provi ded. The met hod_general | y. rises the steps
Ivtif7 DNg act onilifigd.dD) chwowiteg grpldive Pﬁ(\ FORNAom o &sanai er yector,
transfer vector; ii) transfecting the portion of the
andl iBnshebcting charansiontatotiong potien thesofbintaroy POvRmbRRDL PCV2
intoa virus; iii) infecting cells.in nedia with the
orrRmSenned vira useiol W) gorusd fg retvenitnans fvaal ediori Pylrably, the
to express the reconbi nant protein from PCV2 ORF2; v)
mEERatal bNGeadrhkisy be@ondet xLihs PIATZNAREZ DNX b @mnfidawid)as described
recovering the expressed PCV2 ORPZ2protein.fromthe
abSUDRMAILE  introducing a 3° Kowak’s sequence and for an EcoR 1 site, prefershly as

described above.

According to a further aspect, a method of producing and/or recovering recombinant
protein expressed by open reading frame 2 of PCV2 is provided. The method generally
comprises the steps off i} cloning & recombinant PCV2 ORF2 indo a transfer veclor, W)
transtecling the portion of the fransfer vector containing the recombingnt PCV2 ORF2 mto a
virus: i) infecting calls in media with the fransfected virus; iv) ceusing the ranstected virus
10 express the recombinant profein from PCV2 ORF2; v) separating cells from the supemate;

and wi) recovering the expressed PCV2 ORF2pretein from lhe supernale,
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:5 WD 2007/ 076520 PCT/ US2006/ 062654 fel bods of how to
cl one a reconbi nant PCV2 ORF2 DNA into a transfer
woecst’oreane descri bed above. Preferably, the tpPamaisern6/062654
"ector contains the sequence of SEQ 1:17 O3, SEQ ID
NGO 4, or SEQID O 7. |: owev.er, the transfer vector
can contain any P('.Vf 2 ORF2 DNA, wunnodified or
nodi fied, as long as the PCV2 C). RF2 DNA, when
trans.l:ected into a 5 reconb rant viral c ector, is
expressed in cell cult .ire. Preferably, the
r ecBlethodant hor joalonpectambimohBCV e SR E2HeN daglnerivesiof vector are
SEQ ID NGO 8. Nforeover,, nethods of hmto infect
dewebldsabovaeffanbibl e trthele recthmfcatins thameencea] 95 W N3, SEQ
a. defined nun ber of reconbi nant bacul ovirus
IDOENY adr HROOITPCUY . GRR2y BNAc anskfaxpreseinrgniBEng POREDRF2 DNA,
protein, are described above in detail. 1'l.oreover,

unSb@Psd ofr SEBAEAt &sNng els| fef POV tORFS URSANALE: aﬁmw@dtéd o a
as steps for recovering 10 the expressed PC 1" 2 Q RF2

redRBtRL iR CocBrSi cARSSEd RREL BRRVE Prdferali@lBd tecorbiddht Ofral vector
these specific process steps, as described herein,

wﬁbgbeg ahd k@(ﬁl&;’l&e ofBEROEH OfoRT QiEdRY ARELRT of REGAY eiﬁﬁ.ﬁt calls,
reconbi nant protein expressed by open reading frame 2

p}%%aﬁ fo % gﬁ r1ﬁsl98dce@?‘1¥§re{ ﬁﬁédefég%ey of iBSnHBlch S bafviras

nor e Y, cul tures, have

LOQ{“UI%ﬁ g P(Ckg" WR& !5’\?1\"3@@ @\@Q&Hﬁ IQ’\S’ ORF 3. Qﬁem 1% gf%s(:nbed %hme m

sinl. bl froma

de.ézxi Qioaefxﬁsr )éc;%/ f 'I‘erq% 1 L&; flrongt\t}{é, suﬁonq{g {zsaQ P}é?ha %%mfgqu%wzmg

g PaveiGYT bR abute i 95 3%@%@55& oY R0 ot s i
Pr ef er abl t he reconhbi nant | ral v or_.cont

i""f‘}"fe* Peopd Ueserds PG part o Bieopi€ ﬁﬂ’{ﬂdt*‘r%# Al eovering

iinfectigon (M) of between about , . N

femném%mem r%ﬁaﬂ%&t‘ @w@eeidma 1&'?1}% ? ‘?%o%\‘" raefdemﬁ@ above.
from about 09 1, still npre preferabl

Prafisesatys dlqzeismre SBo ssvfd Si¥smos, welsragl el sulals%wm@ e% count
hen used for the infection of the susceptible cell

beRrash @bab Dy, - 3 &s OV eellyigl.opotemecipelp forEpopl bl h? \ﬁOt%Ssmﬁ«
supernate of cells obtaked between days 5 and 1;

stiifrha@e praféreldy ifom shedt 0.8r- Ik 10V pellpiml, tﬁ}'ﬂfd%ﬁéweﬁéfé@bfd}mn about
| ess then 10%. Preferably., for producing PCV2 ORF2

0.pF ot BT i, 1@ebdisinar, eméuslnbstvsa‘sfedibht fro@5aticai 2GCC. 1.5 x 10° celle/mL.
Preferably, the separation stop is a centrifugation

Proferadlyf et veadrhlfmns trizg. veB@r containing the PCV2 ORFZ DNA has a preferred

multiplicity of infection (MOT) of between about 0.03 - 1.5, more preferably from about 0.05
~ 1.3, stili more preferably from about ¢.09 - 1.1, still more preferably from about 0.1 ~ 1.0,
and most preferably to gbout 0.5, when used for the infection of the susceptible cells.
Preferably, recovering of the PCV2 ORF2 protein in the supemats of cells obtained between
days 5 and 8 after tnfection andfor cel} viability decreases 1o less then 10%. Prelerably, for
producing PCV2 ORF2 prolgin, cells are cultivated at 23 to 29°C. Preferably, the separation

step s a cenlrifugation or a [liration step.
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WD 2007/ 076520 PCT/ US2006/ 062654 Optionally- this
nmet hod can include the step of anplifying the PCV2

wORbB07A788). froma. strain of PC V2 prior to cPoz/uSD®6/062654
the PC'V2 ORE2 :DNA into the transfer vector. in.
preferred forns, a S Kozak',,-, sequence, a 3 EcoRi
site, and conbinations thereof can also he added to
the anplified seeence, preferably prior to or during
anplification. A preferred 5 5 Kozak-'s sequence
conprises SEQ :1D NO 1. A preferred 3' EcoR site
conpPiicedy SEiOmeth®! cNOncide Brefiey pEamplHovR IBREZVONIRFZ DNA
conpri ses the nucl eotide sequence Genbank Accessi on

froNo 2 sAROREFBA2 HBED BN {h8PCHADISRDIND NG, the transfer vector. In
Preferred reconbi nant PCV2 ORF2 protein conprises the

préBiOfoAfy, 8 SSICSHIRN eanehiceSIER HebR 1 e, nd wiattddibes théveof can also be
.protein encoded by SEQ ID NGO 3 (Gonbank Accession

ad N coARD BERATEN s8I @nRER bdPatNO i 1otor ibshCAnpiHicking. 14 preferred §
protein encoded by SEO IUD NO 4. A preferred nedia

K&APR SRR oSANpM & 198®) IMSREL. CRbleferRE BoorSl dilel cofBFifes SEQ 1D
preferably Excell 420 nedi a. en the optional

nam! f’;fm:?éﬁ ipPR2HER HRA RRIEHY MR nuddolillSsRlSke Gall Bk Wecession
first clone the anplified open reading frame 2 into

;af LD 11y » hS R [ ' - ; ] 0y
h@%ﬁ@%ﬁé’ﬁ&t&f 1D NEXS) 9fid BBQ{ PRO: 48390004 fe@&ﬁbzgmﬁ RV ORF2

rst vector, use excl sed open readl ng

AR BB e 0TS E 36 iy v

prefer ans“ec tir=r:

cgl lon) bne. JAspref erred Vikus ohor cotd QGL ORS¢ the
b}hgiléé |II0)VI?(|}, g{&rﬁrﬁkmﬁ)&r A]p&i;s,mn ngb F\E"HSS‘&\?) .%1%},' ?E“%Pre : t%i&'o g,, ikt is the

ererred toruns 0O
A G R R T
L L s o R RO

5 days after infecti ni% t he cel‘l s Wth the virus. Tr},ug,,‘ o

peafopipfd: Hat pralspbieto st FRee e FamighoPep S1ading o AR Y o ctor
for producing atnd/or 20 recovering the PCV2 open =

excisndiermyen reames frame & dont be S Necternt #195e P SXpAd aPpR Frgding frame
the PCV2 ORF2 :DNA in viiro,. preferably by a‘ddi‘m]:] a

fopclorisg dito she weyin secter=db avelpyedarsdliling for gitrangeayirn is the SF+ cell
restriction site, ii) cloning the amlifed PCV2 ORF2

liient A prefdrrednfive for welcanefectisn s pculevims 35T getirad farme of this method.
portion of the transfer vector containing the

1hi ecosfbiterhpdriioPGMheGMuiliat ee@or adnipeises $EQ IDARGCRI rignally, for this
cells itt nedia z vith the rarisfected virus: v)

me@udiing pidfarddransbes tiedrdV D epen Bl 2607 fORBH2Botein in the cell
PCT/ US2006/ 062654

culture supernate at least 5 days after infecting the cells with the virus.

Thus, a further aspect of the vention relates to a method for producing andfor
recovering the PCV2 open reading frame 2, compuises the steps: #) amplifying the PCV2
QORF2 DNA in viire, preferably by adding a 3° Kozalk’s sequence andfor by adding & 3°
BeoR1 resiriction site, i) cloning the amplified PCV2 ORF2 into a tansfer vector; i)
fransfecting the portion of the transfer vector conlaining the recombinant PCV2 OR¥2 inlo a

virus: iv) infecting cells in media with the transfected virus; v) causing the transfecied virns
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to express the reconbi nant protein fromPCv2 OR ~2;
vi) separating cells fromthe supernate; and vii)

woeemogeizng t he expressed PCQ\f2 ORF2 protein fPONUSRINE062654
sripernate. A further aspect of the present invention
relates to a nmethod for preparing a conposition
conprising. PC V2 ORF2 protein, and inactivated viral
vector. This nethod 5 conprises the $steps: i) cloning
the anplified PCV2 O 2 into a transfer vector; ii)
transfecting the portion of the transfer vector

to expgsatheireirbhent welomiTaraR vV POREF 2ORFseprg g eells (omyjie supemate!
iii) infecting cells in nmedia. with the transfected

anlY Wit pkcorediohe eipresieddUSt OBFE hetein framtisf wperade- vi r al
vector to express the reconbinant protein .fiotn PCV2
ORF2; ffhes epapiofl nge pebiltsinfention trhlates Uupes malend {dr) preparing a
recovering the expressed PCV2 O RF2 protein fromthe

cotPoSktRe EARLQingaPdVY IGRFA Patd, vl ingtiviled néebrbiisrafitis method
viral vector. Preferably. the reconbinant viral

co}ﬁgﬁga@rthé Sstdhs DRC WM NS LQYNERE NG ORE2 DINA Cadisg vector; i)
sequences and the célls are SF+ cells. Preferred

transie q{n@t{hé)gbrﬁ&?ﬁsﬂz@gr&}sigi‘ QSQodRaRkIHiReH: AROMBinalTEIV: ORF2 into a
pre%er“’red‘ls the .tiltration step. Preferred

\;ilia?;:ﬂi%)\é%%ic&% L1EPH: Alefial Qﬂg eth% g:?;?&jea&ﬂ vk?)fg?!o\f@ctor; iv) causing the

e y, 1nactivation i ormed between about

35.-. 39C n h . . o 1 ik £ -S4 kddarating
‘irzfl}gffe%tei é‘ r%?igzgtgtlr g)be%\ ”%f’ﬁ {hg Eg&%ﬁ%@@ nggltagxf .f%gﬁ g’m\ %{Eﬂwzﬁt} 'séﬁai:ms g

.13, 1;,.1, ft has been surprisingl ¥.-{- 18%isin Fro
ol i 0 SHREEHES VT RO B eplir ear ey £ 2 aPRE Ritpin from the
PCV2 ORF2 protein, and |ouver congentrations. are . . . ...
supppie: B WO URVEES HACETAAEDL RSP VERRGh: 1% fogpmpinant
24 to 72 hours of inactivation., Preferably-, -
viroh AB9RB LI ORIPSTUB SPHBRHE DG DS PHRS S fpd (e gpllyre SE+
more preferably for 24 to 72 hours. 20 Acc_o%di(g _Iﬁg ﬁ -
ceflr Rrstred SEREEEOn Bives At IRBYW do8bsE &Pt AT ESHE % O dijation
conprising PCV2 ORE2 protein, and inactivated viral. = |
stoye Croforred snadt wion bepst i obese Gaseer mbpiRigirelgrably, inactivation is
neutralization step after step vii). This step viii)
pafmped deiseaddbng 3an B0 well enthe awsare ©f2 4nhd mYeREL sull more
that neutralizes the inactivation agent wxth.itn. the
pStratly anthe Rrabesablaoutis. HMIBEL fhbasi heat sonprisingly dpund Gal higher
BE1l:, the addition of sodiumthiosulf:ate to an )
cQRuiabaNtT BPDMREivehSalfirce fleriBd OREAgrotdB, auiclondl ergrcerdeations
a further aspect, step viii) conprises adding a sodi um

aleNh@Satdchi Al @ SiQktitAonhd Oird vR%r WRHZOOR 6765 A0wurs of inactivation,
PCT/ US2006/ 062654

Preferably, inactivation is performed for af least 24 hours, even more preferably for 24 t0 72
hours.

According to a further aspect, the method for preparing a composition COMPrising
PCV2 ORF2 protein, and inactivated viral vector, as described sbove, also includes a
neutralization step after step vii). This step vili) comprises adding an equivalent amount of an
agent that neutralizes the inactivation agent within the solution. Preferably, if' the inactivation
agent is BEL, lhe addition of sodium thiosulfale to an equivalent amount is preferred. Thus,

gocording fo a further aspect, step viii) comprises adding a sodium thiosullate solution 1o a
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final concentration of about "I. to about 20 Wert.,
preferably of about 2 to about 10 nM still nore
woned7areaby of about 2 to about |; nmM still MRCE/US2006/062654
preferably of about 3 to about 7 ntNwW. nost prefer,
bly of about 5 "mM v ;,hen the .inactivatton agent's
BEL According to a further aspect, the nethod for
preparing a. conposition conprising, 5 PCV2 ORF2
protein. and inactivated viral vector, as described
above, conprises prior to step i) the ' fol |l owi ng
fingt epmconintibl pEahogt 1 healRey20 o, mefomblyvf shiwtoto \hh@rlé*l M. still
the flanking sequences of the PCV2 ORF2 D A are
move gidfereldy @ alobes 2 11¢ blsoht 8 wviestill moneipreferabipta ebleud 3dp about 7 mM,
ampli"4 ink the PCV2 ORi/2 D A and nodifying the
mibsk areRitaidy sieduariaesk, whirohe irgeivation ageot is &EBl i fi ed PCV2
O RF27 DNA into a transfer vector and suitable
t r angkOEingas t:ofushar Spee st nRaddfor shpming ©xanpdsilon| dpmbrising
shown in Figure "I" or known to aperson skilled in the
P ORFD YRt aE Al Bint@atci Qi) Yediok, e BesdE PRCIbovd, RbBpieRE Pt fo step
conprises the steps: i) anplifying PCV2 ORF2 DNA in

i) \ﬂhé ‘%?k\\\n\/t &Gﬁrﬁﬁﬂzﬂshg el vk ORFS aNENReS+0f whabid B VEnking
are no ii) cloning the anplified PCV2

seg@ﬁ %é BEQ2 Q}I{f’r’ f’&e’[re :110\4%3015 »de&ﬂged ioke lmN@ho methods for

ng the transfer vector or a portion thereof

<m$}ﬁnat;§1l» ‘{;_h BFF8GIRI %ﬁ%of G i%lﬁ%n@w&cﬁ%ﬁb@ Y in virro

TO? enérate the recofbi nant viral vect

t lyJ; {
m{z)o\{%}wd @E %@)d)fﬁckg’uigg 1t§§to ﬂm?ekang&f%% I?d xplglg usﬁ{ﬂ%alr g)%(&&%qyc described
ﬁbgé‘p 5}2‘2’{%? way 8@?‘1”5‘9?1‘) FEING P -8 ﬂxgmye& é}terxon {’%’f“,i‘)é mélc oa\.z/i Thus according
e e R 8 AT L et B B85
oFine il il R el i s EeT Hs o
; and ix) 20 adding an equival ent anpunt of
aiwf@g BRIV G RS SHinial (el ey g i) igapisptingganranster vector or

within the solution, pre.terabl addi ng of a sodi um
s tphrtiopstbibskall eonating itn recobiaatti FaY 2 ORI MY Ativiore gfral vector to
about | to about 2.0 preferably of about 5 nmM

genghaieathe tdeembinactvinlatdcon iagsfectingscaiEln mpdia antbttheranstacted virus;
aspect of the present invention, a nethod for
yPERpas ngirasiopp ol ivompresp fefrecwliliymaprozei figenPCVz ORF2; vi}
conposition, such as For exanple a vaccine, for
sapfvai Ogis Adm he BIsARc; ) feeoRANS theagaionalt PPOVORE protein from
provided. Generally, this nethod includes the steps of
ik B RS Lt nncd a0 (RO R:ebRATIARR Qi BCHAIP2PORI DE2 B the presence of
about 1 1o about 20 mM BEL most preferably in the presence of sbout 5 mM BEL snd ix}
adding an equivalent amount ol an agent that newirglizes the inactivation sgent within the
solution, praferably, adding of a sodhan thiosulfate sofution 1o & final concentration of about
1 to about 20 mM, preferably of gbout § mM, when the inactivation agent is BEL
In another aspect of the present invention, 3 method for preparing a composition,

preferably an antigenic composition, such as for example a vaccine, for inveking an invnane

response against PCV2 is provided, Generally, this method includes the steps of transfecting
3%
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a. construct into a virus, wherein -ibe construct
conprises i) reconbinant.D\A from ORF2 of 1?C, L2, ii)
wonbevo7bszng cells in growtli media. with the PCT/US2006/062654
transfected virus, iii) causing the virus to express
t he reconbi nant protein from PCV2 ORF2, ivV)
recovering; the expressed OL .P2 protein fromthe
supernate, vv) and. preparing, the conposition by
conmbi ning the recovered 5 protein with a. suitable
ad-1jmyvant and/or other pharmaceutically acceptable
a cORwbIBnio sAdus et hasonssed chawaial, i) sspmbinghtdieA from ORE2 of
al um num hydroxi de and al um num phosphate, saponins
PO®20i) inQudtike Sslls @Bl Bedik imiifhrihclgasBicet echs, Iiiil)cqaming the virps fo
Cwmibridle MA). OPt- 0100 (CGal eni ca Pharnmaceutical s
exhiBisT 1hBi FBERidshs pAkdin 08T BUVRNORFL, BWbaI@mg the oxpressed ORF2

oil-.in.-water emrulsion, r Fter in-of}.-iir-c ::rter
pr(ﬁgﬂ'! | fﬁh‘? ?hg SEREnKEUH S Brehifly BR Ragedienbpashbebikaie eRovered
ight 10 liquid paraffin oil (Eurr' opean

prd?RAY f?ﬁ%%%{ﬁfamnﬂ @%& o ;@xaﬂﬁf{ceﬁié‘&lﬂ AsefAabaiiee or

Sq ua ene esul ti ng romtheo |gorrer|zat|on of

aI keng ‘gxi arli® r&% Ll‘xﬁ%fn Ofanl RRRKE e&@m%rrfj %9@1@%&& e§fde EiSminunt

of aci or O s containing a |linear MKkyl

phg%gxa\% %mg)*{igi J&ol ugulxagg}g’ éslﬁ%&%’e&t ro}eg%ae A (@{1 Q’MA), GPI-
0%%}5 ﬁ%&g’g&%lmxg%&%tgt}ecgﬁa ?32 xl(f%ig%f Q@?L}Sﬂiﬁ%‘lt 9» %?zﬁﬁsmn oif-in~water
oGRS BB B PR R 1 @.asf.sg} e o

ormthe emul sion. "ihe enul&ﬂersgei g |y lene

ii%‘&‘rﬁ?’tﬁ%fﬁ% o u‘i;‘ffa!&a‘éﬁ’?@m???eﬁ&‘&‘? S T ’8’1‘5"“‘ e squate
sorbi'tari, of nlzalnldedﬁ édro . N

oibeagdting [rowflhegligeragrzai o *y*@ff\; é%%’ pe %f" b*rq’gﬁ’ﬂ"’eﬁ’e goone; Bsters
gl ycol and of oleic, |sostear|c ricinol ej ¢

of pitis oxyed tobsahole camEnEvhiier alkel BEP: dﬁ%}mm@f*ﬁa’;«qﬂ%gf atfs. ety
and poly oxypropyl ene-pol yoxyet hyl ene cog

olbtie gkopylenk elysal dirf(cuirgptetchr aiP). BhERTYE tp @Bl C’W?éﬁ) or propylene
especially L121. See Hunter et dl" The Theory and
giRrohetolantd, esdppbi Tratdhoh fuilf a0 ovaintiels, FherBruéar isostearic acid esters.
vart-Full. D E S.). JolidWley and Sons. ' NY,

THSE 19dked 10 9Shbisnch: Fadderetisifitss to Vaotitnenlbids Zhe powisifiers are
(.1997). For exanple, it is possible to use the SPT
p8HIbEI OfbnfaRC siiRthnel Pageribuldy wfers "Waswbinm, t plesnannide {eg
i g?n, The Subunit and , Adjuvant . Approachu edited by

azﬁ'ﬂs -3ioReBsitol amluaM of 2B o, MRy cBlognuipRpeiese RO Rl olsic,
the enul si. .VIF. 59 described on page '183 of this

1S H\c, 4&;\\6@1@QQMM@Q%@&E’@T%M@ZQ&% 0&265dkionally ethoxylated, and
polyaxypropylene-polyoxyethyiene copolymer blocks, in particuiar the Pluronic products,
especially L121, See Hunter et al, The Theory and Practical Application of Adjuvants
(Bd Stewart-Tull, D. E. 8.). JohnWiley and Sons, NY, pp51-94 (1993} and Todd et al,
Vaccine 15:564-570 (1997).

For example, it is possible 1o use the SPT emulsion described on page 147 of
“Waecine Design, The Subunit and Adjuvant Approach” edited by M. Powell and M

Newman, Plenum Press, 1995, and the emulsion MF3S9 described on page 183 of this same
40
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book. A further instance of an alj uvant is a conpound
chosen :irons the polyners of acrylic or netbacrylic
weaceiai/aesdot he copol yners of mal ei ¢ anhydri de aRdT/US2006/062654
al kenyl derivative. Advantageous adjuvant conpounds
are the polynmers of acrylic or .neth.acrylic acid
ww hich are 5 cross-linked, especially with
pol yal kenyl ethers of sugars or poly ilcohols. These
conmpowi ds are knc3~j~n by the term carboner
(Phani europat. Vol. 8, No, 2, June 1996. Persons
bogdkilled in the art can also refer to U S. 'Patent
No. 2,909, 462 which describes such acrylic polynmers
cr ogshutthekesthned oihwasdpotity d conyduat etosen pauhel phizmpr gf acrylic
at | east 3 hydroxyl gMouups, pre erably not nore
or tih@RacBelict hed hwdr hgervpalvers of nadeit eabtdrdhrad alkenyl derivative.
hydroxyl ," being replaced by 10 unsaturated aliphatic
Adv @Qh&@l@a&ﬂ%ﬂﬁm@buﬂrﬁ asith2palembent atrdimer tidileeslic acid which are
preferred radi cal s are those containing from2 to 4
cr&RIRA, anOd Ry Qitl¥polVilkdny] Siherdbf Ygars an goleiilbstints. These compounds
ethylenically Wsal urated groups. The unsat urat ed

ard %Qﬁx%%‘sth@%fm claﬁﬁﬁﬁrl RS e @0hAVH. LRI, JurlebBHLY. Penbis, skilled in
such as nethyl. The products sold sunder the nane

ih&?ﬁ Q&P ko reférag _h]G@ Polafo. Gm)@} 4 Hih AdsErita rs{;d:li?étinlafc' Polymers

priate. ey are cross-linked wwth an a.il

] oxyl  groups,
AH030 G, D AP SaFoadD1yh, (PG 8o o

‘é’*’i{ﬁ%‘ﬁ‘é r{/? fots e,px{m f‘? lg dlreiert.t e nlé F aQbast gﬁ.@gﬂ Qloxié :bcﬁv mpl faced by

yrrers o) rna e| c an and al eny

m}e%éxévegﬁh;)@n&tmtéﬁcg éro mghﬂggﬁl & g an%@&?aﬁ eg}efé‘@ A€ are those

COQ@{*E%S qnfggl fiﬁ‘gqn %} §: %Le ‘Hé L?f P%Vimgsg ot& & pegiz i‘&?%f%(] mx%alumied
ph S|olog|cal pFl n order to

“fgrarsuirrowwﬁfa&?d\mrm'% Ry H@xm%&f ejs I VAR tged éﬂ%&;?ﬁ:ﬁﬂ& such as methyl,
i mrunol ogi cal or vacci ne conpo sel.f W be ..
TinEe 56 SAGHMF Urs Sre GRS 4 Bh GO DT Sab e gpicuar
are not limted to, the 1211;31 adjuvant s m (Ribi
apiprroriple. Ehaycke gossgatkgdrrth (@}t‘ﬁlzdécmmtrfaﬁ?‘aa‘ ébe‘“deeﬁﬁ“m Among
(Chiron, Fanmer.cyri.lle CA nonophosphory (P
thig, thwre it rhe hanipbdcGaibapel AHIPLOHH andhé?éi’ Mﬁﬁin m%felle is the use of
enterotoxin fromE, coli (reconnbina3t: or
Catoper 8f e )Amaigolherapoipriers, of Bicl@tudite mk alipty] devivative, the
di pepti de anong nmany 25 others. 41 WO 2007/ 076520
cFPOIB2EIAB/ (MER6Ho) which are copolymers of maleic anhydride and ethylene. The
dissolution of these polymers in water leads to an acid solution that will be neutralized,
preferably to physiological pH, in order to give the adjuvant solution into which the
immunogenic, immunological or vaccine composition itself will be incorporated.
Further saitable adjuvants include, but are not timited to, the RIBIL adjuvant system
{(Ribi Inc). Block co-polymer (CyiRx, Atlanta GA), SAF-M (Chiron, Emervville CA),
monophosphoryl lipid A, Avridine lipid-amine adjuvant, heat-labile snterotoxin from E. coli

{recombinant or ofherwise), cholera toxin, IMS 1314 or muramyl dipeptide among many

athers,
41
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Preferably, the adjuvant is added in an anmount of
about .100 uc to about 10 ngy per dose. Even .nore

wonef7areaby, the adjuvant is added in. an anDuRCTAS2006/062654
about 100 trg to about I#; nmrg, per dose. Even nore
preferably. the adjuvant is added in an anount of
about 500 gg to about 5 m per dose. Even nore
preferably, the adjuvant is added in an anmount of
about 750 5 ttg to about 2.5 tug per dose. N Iost
preferably, the a4 avant is added .in an anou
aboBrelgrablyrite plivvadbiseaddahipsin B off HYut Yoaug m%lﬁébr 16 mg per
aspect the method for preparing an antigenic

doso fpesnbisqueiesbiy hiha sditom! exdp! 1@ a8 anguet Hebowt day ugto about 18
I nvoki ng an i nmmune response agai nst PCV2 conprises 1

mp pEREd. Mycandrs welwdhi. fg AOVATCRRRIcH fo e Rmourd vd abguy S00 1g to
adm xing this with a 10 suitabl e adjuv~annt.

abRurehiepahloye Evthpordjrelvably, ihs afardno polld@irih «R.avBusiof about 750
nore preferably, Carbopol 97IP is added .in an anount

0g0b 288QQLS B Perliihsd. Q& prlerdinnig: pigrvafd io sdled @v enamome of about 1
preferably In, an anornt. of about 750 tg to about

ﬂw sr o per dose and nost preferably in an anmount of

out 1. ng per dose. Preferably, the process step i)

' nC'i‘i&Q?%&cBﬁhfw 98 &5 T B PHpaS, @RS Ghidiad forlf @fephilt® an antigenic
preparation and recovery oP PCV2 ORF2. For exanple, in

LOB{(-;)S\I);E&{ Qgchfz% & x\%fg#l%tﬁ' Bedee, TBLRRRIngRGERRS ksﬁlﬁ}fsa against PCV2

IS obtained in a transfer

w\[nrep%%ﬁ%rx) ﬁ)%lﬂ)%rg% d r»&&@c’?ﬁ&ﬁ’r \)&ﬁ@g@r’ r@:&gt I5§g1tn ﬁf%}&fno fhis with a

C
are descri be l'y, the

f
sufqelgﬁ,fugug\)nfga r%erglfi\ gﬁﬁ/}f{kﬁ b‘rﬁé ;qux% QSE r# of%( x?gz&é]}ﬁet%ﬁ@ Carbopol
97}12 éﬁgﬁ? i %}ar%gjt ug\‘g Jih{t} é)g uk ‘%t m{ 3 mgr Je't g&i ecq o R\%\E’apmﬁcmb?s- n

equentces,
EcoRl site uences, reconb ei.n e

o s BLEHE CUNRY Fgiovbd S dah b @é%?d g g %F‘%‘ J1 55 pypouet of
viruses are as described in the, |ouq§ deseribed

ahapbl g per gpter Brehraldy.die propest i | f‘ﬁé‘d h&'f%bﬁééﬁ‘-i’ﬁ as ueserbed
cloning the anplified PCV2 ORF2 DNA into a fir

fop dlet preparaiioni asit rgeavhe WRIDY DRRFEr Bk PRITSIer 0} §’tei‘3\9*€€tf6‘1m“ of this
and using this excised PCV2 ORF2 DNA for cloning into

wethhé; Uha cmsthat canpisor POAS ORERDHels ebied et hiagsr v ‘I’qtmi %l“ table
preferred to c "ait for at |east 5 dayys after

wamfee ctdion and nefhedced frepabye thes: are ﬁmﬂ@n&l avgvh Alipwiyy (g method
prior to recovery 25 of reconbinant OUF2 protein from

b énchudp eliensidrec! Rngifteng heyORFh&omergtsey oSPEPB2 diroughhii(eR prior 1o
42 WD 2007/ 076520 PCT/ US2006/ 062654

cloning the ORF2 into the transfer vector. Preferred open reading frame sequences, Kozak’s
sequences, 3' FeoRl1 site sequences, recombinant protein sequences, transfected constiuct
sequences, media, cells, and viruses are as described in lhe previous methods.  Another
optional step for this method inchudes cloning the amplified PCV2 ORF2 DNA mto a first
vector, excising the ORF2 DNA from this first vector, and using this excised PCV2 ORF2
DNA for cloning into the ransfer veclor. As wilh the other methods, it is preferred to wait
for at least S davs after infection of the cells by the transfected baculovirus prior to recovery

of recombinant ORF2 protein from the supemnate.  Preferably, the recovery step of this
42
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nmet hod al so includes the step of separating the

.media.fromthe cells and cell debris. This can be
wdang/o7eés2a vari ety of ways but for ease and PCT/US2006/062654

convenience, it is preferred to filter the cells,

cell, debris, and growth nedia through a filter having
pores ranging, in size fromabout 0.45 1% T to about
1.0 1Irl.l. Finally, for this nethod. it is preferred

to include a. virus inactivation 5 step prior to
conmbi ni ng, the recovered reconbi nant PCV2 ORI "2
mytincoltadiorindl ves thectsme sinarabing thePirdis feam thgeeligmd cplhdapris. This can
var i ety of ways but it is preferred in the practice of
betdoge pr 2seidty off waertul fm ebse ad eoBRNienTh diss avierediin fitedhe cells;
a.further aspect, this nmethod conprises ilie steps: i)
ceB Ripbds mmgm\m&xaazmpauwzm haiing @orenhmgisiann shie from about 0.43
fl anki ng sequences of said PCV2 ORF2 DNA are 10
uNTedlkbdo@d.o N1 Falabni ogthihaciashlii § pederROVR iORER aBibes imtivation
a transfer vector; and iii) transfecting the transfer
stél% C;%E&r{o QbmBinRQrthé @eﬁoﬁd’ﬂ@f fobmbiani HAVNQRFherdtas amrbicoaspbsition.
DNA. into a viral vector to generate the

"i‘ﬂz? ‘E&{r% Q@t@ inVh adicy QF Llvs. Bt )it isnpreRib@Gn @Rl hictich ofell aresent
h the t'ansfec'ted vrinms; v) causing the trz

Shected. B Us to express the reconbi nant protein
n éﬁi@l?ﬁ% ORF2: Vi) separatlng cells -from the

sup gl Hal at%cto?dmty bd bR ULL L}%g s Hl%o%%x%%%&dmé @qu N Ramplilying

el n Trom

fnate; viii) |nact|va|ng
viha t < RL ipPvbSREZ DNA are
p {r]es e@%mfxr}ab c{;wt {em %ofgitr}kx thxgdéﬁm’ Yaid P@\ bN®RE2 DNA are

i"@@g‘r‘ﬁ;agf (_}f%mmeg eig }lef %ngﬁ}) 8];] R%%{:&A grgm @’tlz:ﬂks*ful ?%):ior and i}

neytral j zes i nactiv TS 5
aFelecrs Ter el 9 kiTrh t%f)%mima%?ﬁbqu.g%é?& M ROYR ORF2
1}3@\' sllf}%sq: agﬂmtb ?@g‘g rlfg E;p:?grzg\? qxgggq?)%}{bg}tahf \I'\q/l“ bou%g&i%m” Léglq ntx media
i nactivation agent is BElI, and x) addi ng u .
withiheritangfectethviens) YWEREDS (e Sresteahdy v B iR ieSti’F 15%‘;98’15“"3‘“ proteln
more preferably Carbopol 971 P, even nore preferably
frivm. ROYOU QRS 2a s crepunirigeetils divay é?b(fé*%( nalgf VIRGERYerBp gt ‘?‘@“ﬂ“‘*‘%
to about 5 ng per dose, even .nore preferably in an

PARD UDRF D frotaid ditetm Yiﬁa()m}mgnatuo vib goactipuBigr thy rprenbigste visH grector,
nost preferably in an anount of about | rug per

p&@ﬁ&)l\ i Be PYRsARO 3 HEEL0 BAT/2VS2G 06710686 Srferably in the presence of

.dditionally, the conposition can include one or nore
oy FRE Tl eal add@@capiablévalont amount of an agent that neutralizes the

inactivation agent within the solation, preferably. adding of a sodium thiosulfite solution to a
Gnal concentration of about 1 to about 20 mM, preferably of sbout 3 mM, when the
inactivalion agent is BEL and <} adding a suitable amount of an adjuvant, preferably adding
Carbopol, more preferably Carbopol 971P, even more preferably in amounis as described
above {e.g. of about 500 pg to about § mg per dose, even more preferably in an amount of
about 750 pg to abont 2.5 mg per dose and most preferably in an amount of about 1 mg par

dose).
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carriers. As used herein, "a | ~lrarniaceutcal
aceeptabt carrier" includes any and all sol vents,

wdizepgareizon 'rned' t.a, coatings, stabilizing agems2006/062654
di l uernts, preservatives, antibacterial and
anti.fungal agents, isotonic agents, adsorption d
laying tt{,ants, and the |like. Mst preferably. 5 the
conposition provided herewith, contains PCV2 ORF2
protein recovered fromthe supen-.tate of in t>itro
cultured cells, wherein said cells were infected with
a r delditionatlsi Mameomposiaibn cpr ABBRASCEHIL A WPTvgPhRrTaceglicagoseptable
DNA nmid expressing, PCV2 ORF2 protein, and wherein

castieird Ascedd hegeih. g nbavaseuticd aceuiahie darriesbiedude app aabhelsolvents,
8 mMM BE1l, preferably with about 5 m MBE] to

ditpraadni xmme tominyd, r adbilaeg optniandivams.cpgbarediives antibacterial and
concentration of a. neutralization agent, 10

anpifehraablte ookdpett] wserplidradebay sl dptilg mmi the lkef dMuat preferably,
concentration of about 2 to about 8 n M preferably

h0f coaeditioD privided KaastEoD olontatir BC YL ebRFAplgciCartopeti from the
971 P. prefPerany in amounts of aboi.n 500 1tg to

sx@@:‘ﬁﬂl{ s of Bt VMG cRBReddQEE wIRHANsAMDES s Riehf @t Withn ratdmbinant viral
anount of about 750 pg to about 2.5 n g per dose and

\J‘R}?'hcnﬁ ik paliyok iy B ARRURLrdin@bOVE ORH2 ol adiosiferein said
hy5|o | ogi cal sali ne, preferably in an anount of

Le@{b&lﬂﬂrﬁ 'i;@ﬂi%pg?ﬂ% %QCQ%. f'é’a%).:i g % @Epr)@éf&ﬁﬁb l¥ih abutlsOnM BEI to

about still nore prefera |y of about

ng ﬁl((,vthf. Gidal vhOiS arﬂi tnl{'r albi%rﬁsﬁs P&bntBbALESa tRuBalization agent,

preparlng an antigenic composition, such

pireiegg)g\ n%oz%xgn%msuﬁ'tt%%@%{l&? 1o ﬁotfm Qayn%% hﬁp&oﬁ‘%l 'QEBW)QQO about § mM,

;3113{1%‘#;( %i '\bg rgﬁ%egglbgpo s almds pr E{)%R &)\é‘gﬁﬁmﬂ pt Ex%i” erably in amows
504 b S BR o PRI Py IHE. wme%*{*%h%"ﬁ 750 g
iotr é@’gﬁbt g&h gggg;r 5 @sto;? Ok Ibf nrlnt ggglgc%{négg nlé()ézg grmg ger c?ose, and

generate the reconbitnant viral ve ) -
phyfodestahegling @ralerably hEtopuM 2lfbol; “Péo F‘F’éfh%‘% 8 b pgmore preferably
virus; v) causing the transfected virus to express
1 Feuirdoe Sk uRY S roredirpierably Sy 200RES). vi )
separating cells fromthe supernate; vii) recovering
t he Bxpr edodutr ROER!L GRS ipreomeihpdt foraenaias SRpERERic emposition,
viii) inactivating the 25 reconbi nant viral vector,
symheh domddyplel myvdchige. freseoldes of insbowt regonts wpivel PO comprising
n*l . BET, nost 44 WD 2007/076520 PCT/ US2006/ 062654 ‘
Hier edperia bnﬁ-;yiiﬂ;imgtﬂ(é«" POBRERINA of viabowheBinrih flatkig3dgnenpes of said
| ) addi ng an equi val ent anobunt of an ager xt
PCV2 ORF2 DNA are modified, if) cloning the amplified PCV2Z ORF2 DNA into a transfer

vector; and i) transfecting the teansfer veclor or a porfion thereef containing the
recombinant PCYV2 ORF2 DNA into a viral vector 1o generate the recombinant viral vector,
iv) infecting cells in media with the transfected virus; v) causing the transfected virus to
express the recombinant protein from PCVZ ORF2; vi} separating cells from the supernate;
vil) recovering the expressed PCV2 ORF2 protein from the supemate; viki) mactivating the

recombinant viral vector, preferably, in the presence of about 2 1o about 20 mM BEI, most
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thipeud Gpowtutien t o fins eosEuiration of thqat CAde abgwt &f By

that neutralize the inactivation agent within the
sol ution, preferably, adding a sodium thiosulfate
weabartarenot o a' final concentrati on of about 0. BCTWS2006/062654
about 20 m 4. preferably of about 5 nAM when the
"inactivation agent is BM x) adding a suitable anount
of an adjuvant, 5 preferably adding Carbopol, nore
preferably Carbopol 971'P, still .nore preferably in
anounts as descri bed above (e.g. of about 500 |-{wto
about 5 ng per daos even nore p ferably i.n all o e
prefbiitin g1 MBS o SO0 SgHoBER fil e “% “wa‘yb%*?‘“ 88‘?%“%’1‘? go agent
nost preferably in an anount of abo
thafoseyjralizanthe xinJCiaaieimn gephysig) gy eﬁptuglamrﬁembibf 3#%%5*1 gpdiam
in an anount of about 50 to about 9Mx nore irefer ¥
mrayfeigpl& ot about
about 1t) 70% (,fv). Optionally, this nethod can al so
5 i) whien theenadsitidnoment isaBH o) eddimnn, sulalle smewttantan aduvant,
used herein, refers to an anti-m crobiol ogical active
pragebly, addiag aﬂ&pﬁlomo&me?f’pdabl\ (Gdmpar3fd P.rsillverre prictkablyein amounts
and the like. In particular adding a prolectant is
asTREdribRE gRE (ed dfatout Shieppepensal ingpepfosa. evarl brioredpsterably in an
conposi tion. Those anti-m crobiol oggi cal active agents
ard Bt oD s 00 RBRALISahE PerSiosS dudahdsy Brefemmbpr B\ mimotiien! about
composi tion of interest from any 15 m crobi ol ogi cal

1 SRR Hbmtan@ &1}0&&0 Foht- SR sAMeOfreRRIbMnGheRicahog! abalt 50 to
growth withinthe conp03|t| on of interest.

dggi BORVVEY, - mdiDlpRers AR RO dhGa B0 &) %@«ac(‘m'@rdhﬁemélﬁ%raiambix of about
dition 0of any st abiI'i zing agent; such as for ex

7 I}E ?} 5%88 14t | 8 et nal ¢ 3&%%&@ RetBlitios 8E£ B!%E@Qt%ﬁt ANflotectant

0”1 ncrease an mal ntai n product

mts ﬁ%%d 1F]leifn reiH%W%’ & 8&’4 m&m&&%@m SIRE %&glbﬁcﬁ Q¥ n@; example

e resu atTon is | mynol ogi cal Iy

(ﬁ{xt{nﬁg{fﬁ \@dg] %éﬁ. g&ﬁiﬁﬁré ?? g]];drf’f%uialb %ﬁc%gw %grom%b§ i’lK)‘oi preferred for
further, aspect of. the present..invepti.on

terisepirigner e Pudiet RRrenm TesT BT Eegk ol ki s e
above. In particular, the present inventjon rel L85 it -
400 o GRTETGHIOBT ST er dBHAR S GOPERUIE ManPiger from aoy
expressed PCV2 ORF2 roteln Mor eover, B}&(h pr t, 29 . he
MGOEAPRIEH rigupal Pﬁt%@% tphibition Hhss | pie ﬂg?‘ ‘rfﬁtg{‘?é#h within the
that conprises reconbi nantly expressed 45 WD

CQOPTEAOTEEREFET/ US2006/ 062654 PCW2 ORF2 prot ein,

recovered from the supenma.te of an insect cel]
cul t ¥oeeoviybiheromethod payealso comprise the addition of any stabilizing agenl, such

as for example saccharides, trehalose, mannitol, saccharose and the like, to increase andfor
maintain product shelf-life. However, it has been surprisingly found, that the resuling
formudation i immunologically effective over a period of at least 24 months, without adding
any further stabilizing agent.

A Turther aspect of the present invention relates to the products resulling from the
methods gs described above. In particular, the present invention relates to a composition of
malter comprising recombinanily expressed PCV2 ORF2 protein. Moreover, the present

invention also relates to a composition of matier that comprises recembinantly expressed
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present invention. also relates to a conposition of
matter conprising reconbinantly expressed PCV2 ORF2
wonoei7a76520r ecovered fromthe supernate of an i REBAIS2006/062654
cell cult-are. Preferably, this conposition of matter
al so conprises an agent suitable for the inactivation
of viral vectors. 5 Preferably, said inactivation
agent is BE:|l. Mreover, the present invention also
relates to a conposition of natter that conprises
reconbi nantly expressed. PCV2 ORE2 prot ei
Pfég SR Ra o Fﬁ‘f’ffé“‘gﬁﬁgﬁh‘aﬁ@e@fma‘ﬁ af‘ﬁ%“é&‘t €8, equftun, Moreover, the
culture. and conprises an agent, suitable for the
plepra I $tton 80 6912105 10 4 competiEnsol AHEY EHBIpS @E[om&mn% expressed
neutralization agent.tibr neutralization of th
P HAGRRaN Do, mgermed fram éiconmpngio of matvseréuelt atﬂit%t**r%wa\ this
anent is sodiumthio"w .fa.ie, when 10 BEl is used as
campdsitia tof watteosscagpenrises) o agent sahidtih & thspeditvaipin ehdral vectors.
present invention, an immunogenic conposition that
Prafistatde ssa@nnioinuine apespe BEd Mngpvanpthe ppaseft émabligy also relates 1o a
confers protective imunity against the clinical
coh@REioal oP@REr itk eainipoites teopbinwiiiedsprissed RETPOIIRH20protein,
generally conprises the poly peptide, o.r a fragnent
rdcbesreDfroaXid apsedichy sthieRcReldunge RdnenPrifRir2enf suitable for
PC.V?, as 15 the antigenic conponent of the

t§@ﬂ&‘ﬁ$ﬁddr&ﬂ virB MG ioRDRMAY 8t Rl @ h&ItALI2AR hpa thr neutratization
herein for the preparation of the conpositions and

A0 A v R 0athi Pdlaking, ﬁﬁt%%&ﬁ%n@r{ QMinf @dsodhRs 8lithairsle. when
a highly conserved donain w t hi PCV2 i sol ates and

e YxcEENRn QREe woul d be eOective as the source
Bf)éf??{‘ﬁgyzg@@ 3((5592( ?)I\ﬁ& and/ or pol ypepti de as used

E,Eéei%’ﬁé*@?{‘? B Y SR RRbE & | milbBbnj0lcoBflositon
nPc{\'xges af, 6., Jng %sﬁhz?se ARd. %%Qﬁ 13%1{3" teliera %{Io eﬁﬁ\ e x?mnumi\ agatnst the

rStood ose df 'S ar at" tta
@%ﬂ%{ﬁ%@ {{OT#D\ : Vécgiﬁ ylsbg%/ Toyi »ﬁe : of fg}a Somp omtg)?}t g%%%%ﬂ(% oBmprises the
t t t d It
PERBGE 1 BT ra | Bt b AR Rt s GTORRSSTHIC V2, o

| mmyunol ogi cal conposition can be, for exauanple,
%’F‘F’H%W%?P“W“f’ﬁél @ﬁé?"?"%‘??ﬁ‘émexperl ment as provided by

Exanpl e :5 Moreover the antigenic characterltﬁtl C
of a f \%Eﬁ&éa\férﬂ‘ﬂ geipin.gs §‘t¢idth‘el4\er1°’é?*ﬁé’6"i""\ﬁ>ﬁ%‘h°(t g compppsitions
WO 2007/ 076520 PCT/ US2006/ 062654 nodified ; ant |$ L
apdaisens vsad Widhs theapogesiss eraida byreoise HHe cpnsered gpipgin within
90% of the

POV isolates and thereby, any PCV2 ORF2 would be effective as the sowrce of the PCV

ORF2 DNA andfor polypeptide as used herein. A preferred PCV2 ORF2 protein is that of
SEQ ID NO. 11. A preferred PCV ORF2 polypeptide is provided herein as SEQ ID NO. 5,
but it is understood by those of skill in the art that this sequence could vary by as mach as 6-
10% in sequence homology and still retain lhe antigenic characleristics thal render it usefd in
immunogenic compositions. The antigenic characteristics of an immunological composition
can be, for example, estimated by the challenge experiment as provided by Example 4

Moreover, the antigenic characteristic of an modified antigen is still retained, when the
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protective inxnn.tttaity as conpared to the PC V2 ORF
2 protein, encoded by the poly-nucleotide sequence of
wOEBM7/076320k 3: 3 or SEQ I D hO 4. A n "i mmunogeni @CT/US2006/062654

conposition” as used herein., mneans a "PCV2 ORF2

protein v~-wbich elicits an "$mtrndl o Tical response'

in the host of a 5 cellular andior antibody--nnedi at ed

i mmune response to. PCV2 ORT 2 protein, Preferably,

this gaagai nst PCV2 i mTunogeni c conposition is

oS RRREb T R, SL P APACREr L AP Gl S of e
o 0B e TS R B

the conposition, The te I M. unogen: ni ¢_pQrt
sea%eneﬁs@&%nﬁ%%ﬁ’ 1R I MO Amampuiaosn /WPMG% ot i berein,
substituted forns', or to fragnments of .PCV2 ORF2
mans BTGV R RRFR GOt Wait re%%%sw@e Impagesieyt vEipgnse” in the host of @
Preferably, such truncated atnd/or substituted forns
celfplar anddamsntibodgimadiaeshipriusa response 4 PCE2 CBHIR aistns Pafaraily. this
acids fromthe full-lengtlh ORF2 pol ypeptide. ?store
r]@mbgemb legrrpasiiiont isuskpaltle dlosonbaubag ipralectile itpyREy aginst PCV2
:fragments will have at |east 10, nore preferably at
infeetat ardishe alirdesd Sighd asyonaed ]dnm@ﬁ\ﬁhabsh yomatorhadgmund@nic poriions
contiguous am no acids froni the full-lendgtl. ORF2
oiRl Y2 PEPRipiasinTne vicd prief anived: segperces tha cothpeition. The term
respect are provided herein as SEQ |1'D NGs. 9 and 10,
“infnuhSgenfeupdianr” undesisheoad ffead 1 uohesequeliceshaitytcbdoans, or
part of Ina er .fra rrnmernts or truncated forns. A

frdgdeniRess PCVf’eGRBE* pr&eM 2o 2icpataylp@Rts] depanioni deekferably, such
herein is encoded by the nucleotide sequences of SEQ

it &Qﬂt’é@mﬁoﬂ{u{}%ﬁgﬁﬁ RO ordiragBihisi Filll @nipRslesista0d Btiguous amino
those of skill in the all ~that this sequence could

aa‘ﬁ% ?nbf!@ie @8- léﬂéﬂﬁ}ﬁ?z Boi eptb NaRBAPRRSHY, IRl %Mak@& oPRbstituted
retarn t anti1 genic characteristics at

£o ﬁ@ dgr ﬁééméﬁ%e(xﬂl il L bﬁ?&!ﬁoﬂﬁ Nhdre GRERQSA LiORLS - H' An@ QR more

rrn.s>a truncated or stnbstit tut e form,

px‘lxa%ﬁ%ﬁpﬁtl&ag‘ l'pcox{n%u('u% zﬁﬁrﬁg%ﬁgﬁb?&? s8Nl &N;Foﬁ?mg&(’?&‘ﬁdc Two

SUC trunc

oflR3) *%fé*ﬂ?%ﬁiﬁ? é“%aew%%%a@%?ﬁé% Pl IR ISR gty v s
fugg%'z v UC| eg ﬂng Se%ge lillgt?c%fe g}wéﬁgg 9 paxti ﬁEFQ'ea heggfl%@ %rfimrzcaied forms.

SR o BN Byl bR
f 7 2007/ 07652
segg;%p{e;ggg@%) I@Bﬁ@g%ﬁ SES{ YID ?\0 YL\DB utqg)xs/ugcigssiogd by those of skill in the art

that this sequence could vary by as much as 6-20% in sequence homology and still retain the
aniigenic characteristics that render it useful in inununogenic compositions, In some lomas, a
truncated or substituted form, or fragment of ORF2 is used as the antigenic component in the
composition. Preferably, such 'trzmcatedpr substitated formis, or fragments will conprise at
feast 18 contiguous nucteotides from the full-length ORF2 nucleotide sequence, e.g. of SEQ
1D NO: 3 or SEQ 1D NO: 4. Move preferably, the truncated or substifuted forms, or [ragmenis

will have at least 30, more preferably at lemst 45, and sfill more preferably at least 37
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conti guous nucl eotides the full-length OR .2
nucl eoti de sequence, e.g. of SEQ 11) NO 3 or SEQID
wOln07h76528equence ldentity-" as it -is known i RCTRS2@6062654
refers to a relationship between two or nore
pol ypepti de sequences or two or nore poly ntccleotide
sequences, nanely a reference 5 sequence and a. given
sequence to be conpared with '"the reference sequence.
Sequence identity is determ ned by conparing t he given
conﬁgﬂ%ggﬁﬁ‘.&ﬁk@ lig l“ﬁlﬂf,%@@ﬂg}@ﬂs{?&%%@& s&'; LRb. ttheoi“ SEQIDNO: S or
séquences have been oOpti nal |gne to produce the
55@ Qﬁ§§‘degree of sequence S|n1lar|ty, as determ ned
mat ch bet ween strlngs of such sequences. Upon
suc n u ent | I Xo)
p oSt H?ngé}& fc'%{} % o%ﬁ‘ {? ?Sog%b T szx ‘iih k\{m ’?ot %g‘e‘f'&zokﬁ\ eﬂwg&msﬂ &o or
% at a osition if

mﬁdgq“taeswe o rreSi G Polim*ﬁfamﬁ& Sigpds gul §gence
i dent i The total nunber ugh po: sition
Seop QIR Y e VG SEHEAF S I IECROPPBRFEL Y (150 B1Preot Aptpncep Seauence

nucl eotides or residues in the refere ce sequence to

ideglity ds deiEMRAETYECIBHES Ty 8GR JeriTee o BRIHTER e SxpiepRe after the
readily cal cul ated by known net hods, including but not

SeqReNERY @"ﬂetbéen ordisudy shgsdie Beduserihhiabist dgrsmiiscquence similarity,
Mol ecul ar i ol o? Lusk, A. N, ed., Oxford

as Wetirodnasi by urer vekh movamwitngs lof (sudB$yqnemien c Sigvat sualy slignment,
Informati cs and Genone Projects, Smth. D.W, ed.

seqheaddndreitPieaseriNew Yo rkproady *pO@@n@ s %&!}ali@ﬂsﬁ%lﬂ@fw‘* are
Sequence Data, Part 1. Giffin, A M, and Giffin, H

“id@ticalddsa ,gaxfﬂumanmsﬁfoaégat, that I’ﬂem'idle nkemsc(ebﬁw)qr a@éq:u@ﬁi: wsidues
Anal ysis in Ml ecul ar Biology-, von Heinge, G,

areAtamden ThPres swhl@IT kuchPesjiantientiizalsysdnsdiRdadir the tolal number
Gihskoti, M and Devereux, J.. eds.,.M. Stockton

of McBREdesNEWesYRleK i 18 YdiirenceaRgusad fol dive % sequencailightity. Seguence
Li pman, D.. SIAMJ. Applied Math,. 46: 1073 (1988),

;deﬁt’?@ e arhings QicdNCh Rbdvn hﬁ&@&@@;ﬁc@&c@xﬁg barai ninkied to, those
reference, Preferred nethods to deternine the sequence

du«cgﬁﬂt ;ht(ymﬁftﬁmogﬁSﬂ!@?@@tﬁartlﬂoﬁl'\v . dflea. Nak@e Sk s Umbversity Press,
bet ween the sequences tested. Methods to determ ne

N §e§*8&”{3®%)d bl dYpuf T,Cﬁﬁﬁb}faﬂ;cﬁdﬁm‘ Bl i’ﬁ}lxéétsa§ehﬁhatﬁﬁ ed.,

conput eér progra det erm ne sequence I dentit

f\a?&gl\?@?%@' :ﬁ{l Y%?qui%%}zg,o 5{&%{‘?\ (ﬁf 5i9 of %%' S5 A8y 1, Griffin,

are not progr am

ﬁggﬁqﬁ}ﬁ 1[1)6 rge A Szmag%é%%%?@ddé%%%%%ﬁme Anglysis m

Molecular Biology, von Heinge, G., Academic Press (1987); Sequence Analysis Primer,
Gribskov, M. and Devereux, J.. eds., M. Stockion Press. New York (1991); and Carnllo, H,,
and Lipman, I, SIAM J. Applied Math,, 48; 1073 (1988), the teachings of which are
incorporated herein by reference. Preferred methods to determine the sequence identity are
designed to give the largest match beiween the sequences tested. Methods to defermine
sequence identity are codified in publicly available computer programs which detennine
sequencs identity between given sequences. Bxamples of such programs include, but are not

limited to, the GCG program package (Deversux, J., et al, Nucleic Acids Research,
48
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:12(1):387 (1984)). BLASTP, BLAST\ and F. ASTA
(Altschul, Si. F. et at. J. Mdce. Biol., 215:03-410
w0 20890§520 The | BLAST7;. program .is publicly avariuamioeos2654
fromNCBI. and other sources (BLAST Manual, Altschul,
S. et at. NCVL NLM NI H Bet hesda, | D 20894, Altschxtl,
S. F. et al.. | Molec..Biol., 215:403-410 (1990), the
teachings of r Wiich. are 5 incorporated herein by
reference). These pro grans optimally align sequences
using default gala weights in order to produce the
120D gRhe s By BLABTP SRIGUETIS and HASTIAL (Albatuyds IF. ehel.. di Yelee. Biol.,
and reference sequences, As an illustration, by a
21pabyAUE i BE0). dahb BRI pryeie o pubdiclyerudede froma¥iBY aad other
| east, ..tbr exanple, 85% preferably 90% even nore
soffcef ety a0 Aiseruencer al dsivit ¥LAM OiTH Bahadane® 20894,
nucl eoti de sequence, it is intended that the
Al et ikder seayeneRre OkLNe 219468-¥ RN (POLY NKE haetihdeo Shich are
identical to the reference sequence except -that. the
indirYdrited E %N GHESEHIeRROUERERSs BRYmallyRlpH A8qdRodk Qsih® default
preferably up to 10. even nore preferably up to 5

gap g#emh‘rs%to?ﬁér 8?1?:’& 322G 100, UE l;éa%dﬁg SRnftl bgk'\%ex} the given and

ef ence nucl e seguence. In other words, in a

_pol , tjd NG A Nucl eohi QUENES ; J

PR HELER 79, oA OB BRRGE Mg

BT e 6 BV DRl BREOB0F B GUBLRCHL Ry, o e

0 . .

B, Bt e BG5S uBL b SRS o o
.another nude otide, .ot a rziinber of iriicleotjd e

site, PUuTgp ol Fbo SFertRare SPUFBISIST by B siven
the total nucleotides in the reference sequence rablv

poprcleotigss el praes PRYTICIES R ol SFciyaiy ar & g(h SH%‘é?*‘l‘?ﬁéﬁ‘é%*& bly up
nut ati ons of the reference sequence nm occéjr at the, )

105 paypt Tgtiatinp Aetrarh psracietides of heralersasopustfodde sequence. In other
nucl eoti de sequence or anywhere 20 between those o

weids.ninrfa bolpossiaotidn Bavinsn g apeipetidsegaeaneh Bpvinth ay pad faly, yproterably
anmong nucleolides in the reference sequence or in one

956, aver eocopreiegibUss g ouips reptivei ln hicheloraateneigaiide sequence, up to
sequence, Anal ogously, by a pol ypeptide having a

L gh veefeablyn@vacieh megpedieebindte alibanudleddes infily reference sequence
exanpl e, 85% preferably 90% even nore preferably 95%

mSehuenaed bowbittiyd tith anotiefr erdagele, @ menbacsiduslegidencpio 15%,
it is intended that the given am no acid sequence of

piefe@abBO L (R epth drd SreBiubldentofdad tolabnbdietided ierkeneérence sequence
sequence except that the given pol ypepti de sequence

miRYe RGtaddRo 149 RNOVELEE520:sPEiASROSEhORREaHEe sequence may

oceur at the 5' or 3' terminal positions of the reference nucleotide sequence or anywhere
between those terminal positions, interspersed either individually among nucleofides in the
reference sequence or in one of mote conliguous groups within the reference sequence.
Anglogousty, by a polypeplide having a given amino acid sequence having at least, for
example, 85%, preferably 90%, even more preferably 95% sequence identity to 8 reference
amino acid sequence, it is intended that the given amino acid sequence of the polypeptide is

identical to the reference sequence except that the given polypeptide sequence may include
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up to 15, preferably up to 10, even nore preferably up
to 5 wnino acid alterations per e clh. 100 am no
weaceidn7ef20t he ref erence am no aci d sequence. | RCOUSEN06/062654
~, cords, to obtain a given polypeptide sequence
having at |east 85% preferably 90% even nore
preferably 95 Yo sequence identity with a reference
amno acid sequence, tip to 15% preferably up to 10%
5 even nore preferably up to 5% of the am no acid
residues in the reference sequence may be deleted or
up 36l DS tiréfatebid uy bh Dasah hedre profarablacp & S eamia. sciliventions per each
at ino acids up to 15% preferably tip to 1* even
10RRhoRiceisarrald YefetindeinBie afid khpetet dh aherberdofo abiinag given
acid residues in the reference sequence may be
pol_\?t%ﬁirdé adaiaitO nhhg REIQLERDR, BRAENE NI Rese more preferably 95%
terations of the reference sequence may occur at the

(;fl LGSt Qi GATRNe hRKHY RAY sehdnc®QB! thi10RS paflarkile up to 10%,
erence am no acid sequence or anywher e bet ween

a‘vérhlgﬁx% St W})i'@eﬂg 10 BOS bt 1h® Bfino PG LI PRE SEMe f4ibl&S: sequence may be

I VI nong resi dues In the reference sequence

L%@RJLLTL{ or stugﬁlmigﬁl% B 2l 0Bl at ] Jicga?" QS BRSO Wil Boilih8p to 15%,

ren € Sedgtl ence. er ab resi due pOSItIOﬂS

p;%‘h 1]a ¥ LtaE{):t |{ht’ijt g§ r%or%@%efeqjatﬁ‘f Gh 1935"": gf]ﬁl@rl}.{@{f l}Mﬁbe‘?'ﬂl Rhino acid

) conse

Subst.i tuti re not included C «

regdperhith h%‘*‘%‘é"&u?ﬁ%"é“? é*é%tf 9“~*~*‘%§ * ‘é’”ﬁ‘é n‘JS*é' o Ty, T
as .used t refers det er

alteRliase tin gﬁ‘ r‘sefm’c‘\‘zws‘“g‘éiﬁfﬁ‘e ﬁ‘@ésom’ffo d§ol g}“e R emsigl]0 uLélH)%“ iminal

honol og t or nore sequences are ) ) o a
DR s B B R BAER O SRERBES g those teminal
However, in contrasf to "sequence |deg |E% ' -
postRSe FyREReRed e dnlivireels BEOPE FHETE B BTEYH P‘ié%%& op 0 the
mat ch when determ nin sequence honD10& jn oth

QRO BT QNGBS SROWRS PO p‘éﬁ)iqf%rén%rﬂe‘wmcﬁf@&{"”‘ tfe‘d“e positions
havi ng 95% 23equence honi ol owgy Wi th a reference

wisielguenow: i88%calpdifesr bl opngogiivevernqocl prtsiietias y However,
95% of the ami no acid residues or.nucleotides in the

conefretien sessefoentencisiudmd acdimaich whontatgradniag sequence identity.
conservative substitution with another amno acid or =
nucl gejiete: homoagyHurbesed ofiereianiafios doi dsnathed of determining the
nucl eotides up to 15% preferably up to 10 %,, even

relidReR e fver alhonckd. Prd ¢etdine sefuehitchoniodiggl tvandrmoorasegiences are
resi dues or nucleotides, not including conservative

oS inlibddO RS pdph aSinithBcE®ll eEERGE;. SHAWERE 8n RAYtrbELo “sequence
inserted into the reference sequence. Preferably the

iRtV BORH A6 2o Pl $482006606268dknted as a maich when determining

soquence homology. In other words, to obtain a polypeptide or polynucleotide having 95%
sequence homology with a reference sequence, 85%, praferably 50%, even more preferably
959% of the amino acid residues or nucleotides in the reforence sequence must maich or
comprise a conservalive substitution with another amino acid or nucleotide, or a number of
amino acids or nuclentides up 1o 15%, preferably up to 10%, even more prefersbly up to 5%

of the iotal amino acid residues or nucleotides, not including conservative substitutions, in

the reference sequence may be inserted inio the reference sequence. Preferably the
S0
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honol ogous sequence conprises at |east a stretch of
50, even nore preferably 1.00, even nore preferably
wasW7/oesem nore preferably 500 . ucl eotides. APCT/US2006/062654
"conservative substitution"” refers to the substitution
of an am no acid residue or nucleotide wth another
an ino acid residue or nucleotide having sir |aar
characteristics or 5 properties including size,
hydr ophobi city, etc., such that the overal
functionality does not change significantly.
hoinek:atse diegnman soraprises edletist bwsirblok ohafdeved mmem Prefarghiy 1¢& even
natural state, i.e" if it occurs in nature..it has
mdie Rt IRda@h preapretgatly ST dutiotates.gi nal envi ronnent
bot h. For exanple, a polyncucleotide or
POl Y>pepid-davaattyialiby” RI@SsfNie isthstuliby oD gn amaniciiresilue or
not "isolated but 10 the sane pol ynucl eotde or

nuPRbyReRin dese el fdd hsQmetheusieMmdeHakng siall &1 dhalaSiedfics or
its natural state is "isolated", as the tern's is

prSIRLOYEGudG! 1) hydlYBobidn T Bicl |§§Lh B2P86 ovahls bl #ise Bes not
i‘nvention relates to an | hmunogeni ¢ conposi tion

Jo88 for lessening the se-verity of clinical
Lh%t i ﬁknﬁs{g%ssom ated with PCV2 infection conprising

Fscvg%gaggg noe}m(?st ﬁ{eped <t ?%q{é@g é%’ zimt{ Q?OIIE g%// éailggi’: S%%ig{ g}o%" iflocouts in
na?qg% "islé‘%é‘?ﬁ‘c“ ms‘g%eg §E%%'}o|r\] jtc'i ﬁ@n zig %Tl%%@y q?x%ﬁk@l&é%? 'ﬂg@ Sr‘oggxampie
& 'E}g %ﬂﬁ%ﬁ?&o‘@ ongfpif‘% nav.{m g{zgggtm%ta% lh\ 6%1)@ j&lsm 1:%/ not ” hwiaiwé. but

thg Ff”’é%/ﬁ){g}?y{?é!g?e’lfd%g‘é Igo%peqh)de aep&;%c}d iirc?n)l i‘%do?\}ﬁt O[ﬁltéatenals of Its natural
|mmnog]&§ portion of 41%‘1 cconprising at least 1.0

S1dBift 19§ sgéllﬁ‘*ﬁ%)‘m%éi”&g“? "§itted in the sequences of
SEQ *11) NO 5. (8IDI\IO6 SEQID NO 9, SEQ DNO.
| OorthE@ fuyttr RKDeCilqi re\presgnigBTSpHeiptelaRs 1@ ﬁ*ét““i”é‘wéﬁ%}%‘é@“smm
by a ' DNN A conprising the sequence of SE I D NG

eftpeti GEQr 1Bsiudie e BIerAD FOYTKYTETRPICTS efbs»mé%‘sa infection
vi) any polypeptide that is encoded by a

copiiying H(BOT DBEL tphxaitini Brofiratilodbe PEN T ORF2 protein is anyone of those,

described gbove. Preferably, said PCVZ ORF2 protein is
i a polypeptide comprising the sequence of SEQ ID NO: 3, SEQ ID NO: 6,

SEQ ID NO: 9, SEQ 1D NO: 10 or SEQ IDNO: 11,

ity any polypeptide that is al Jeast 809 homelogous to the polvpeptide of 1),
iif) any imnimogenic posrtion of the polypeptides of 1) and/or i)
iv) ihe fmmunogenic portion of i), comprising at least 10 cortiguous smine

acids included in the sequences of SEQ 1D NQO: 5, SEQ D NO: 6, SEQ ID
NO: 9, SEQ ID NO: 10 or SEQ ID NO: 11,
¥) a polypeptide that is encoded by a DNA conprising the sequence of SEQ

D NGO 3 or SEQIDNO: 4,

31



10

i5

honol ogous to the pol y-Ducl ecytide of v.), A) any

i mrunogeni ¢ portion of the pol ypepti des encoded by the
woabyraes2eot i de of v) tared/or vi) 5 vii) the PCT/US2006/062654

.innmunogen.ic portion of vii), wherein, the

pol ynucl eotide coding for said inmunogenic portion

conprises at |east 30 contiguous nucleotides included

in the sequences of SEQID NO 3, or SEQ ID NO 4.

Preferably- any of those inmunogenic portions wll

have the i munogenic characteristics of PCV2 ORl/ 2

prowgi n t hat popenideded ibyndoliel sequeheoeclofiidSERtDaNGpst 80%

3 or 10 SEQID NO 4. According to a further aspect,

PCV2 ORF2 tphetogbit tb hePobvibeesidenf tae i nmunol ogi cal

conposition at at, antigen inclusion |level effective

for ¢fipducigng tzﬁiﬁuﬁ@%hﬁ:e GoktRUNG res PesISSaptiddrangdbyded by the
reducing the i nci dence of or |essening the severity,

of clini Caﬂoh%h&@&xd%%ﬁw .L}HQ,g“f}r om PCV2 infection.

Preferably, "the 2 protein inclusion level is
at l 3@3 t Qe mrﬂn&o@mé g@rﬁ r;Léf ln} xﬂfcr&% e hnﬁéi&ﬁtﬁc Lodmo for said
I nunogeni ¢ conposi t i ? , e preferably

from abo“tm\%}%ﬁ?e%%gﬁ%%‘% cgﬁ%%qeg%i e%l?b é&‘iﬁﬁ)ﬂ)m‘mﬂ%mldes included

preferably bou , ever

R D SR e
preferably from abg

aboﬂjt"“i%‘@blbgﬁ%} gbﬁf‘ﬁs“ PRSP EY b B 1 }‘gﬁw }};\'B%u e o prumogenic
RO VNS AL

about 1.0 to about 6 gg/ m, still snore preferably
SEQ ¥aNsbSut 1.3 to about 3.0 pg/n, even rmre
preferably fromabout 1.4 to about 2.5 ev

mor eAgsptiEr g s frther aecaBENE ORI elewys atm 2‘8@ ythe ﬁﬁ“PM‘O*O‘**C&l
and nost preferably about 1,6 g /ml. According to a

cofpositien atasFotgey indesioipR! aﬁveq‘&g%ﬁv inserins dnlerisdammuge weponse,
least 0.2 pg PCV2 ORF2 protein, as described above,

nipedy clsengthetiheidéicnal oalsbagi be soRpysefidioival signs(resulting from
tg/'close), nore preferably from about 0.2 to about .

PAOD irgeptidns Brefesalily, Hhont2 V&2 PRER pro&dot ipelusioninvel52a@st 0.2 pg antigen
2007/ 076520 PCT/ US2006/ 062654 about 0.3 to about 200

/ fBgk thel A84 imeNesenRIcemposier @ply), oapalioaity 0085bow 0.2 o about
about . 100 pg./cl ose,

400 pgsmi, still more preferably from about 0.3 to about 200 pgfml, even more preferably
[ram about 0.35 to aboat 100 pgfml, stifl more preferably from about 8.4 to about 50 ug/ml,
still move preferably from aboul 0,45 to aboul 30 pgfral, stilt more preferably from about 0.6
to aboul 15 pg fml, sven more preferably from abour 075 to about 8 pg/ml, even more
preferably from about 1.0 to about 6 ug/mi, still more preferably from about 1.3 to about 3.0
e, even more preferably from about 1.4 1o sbout 2.5 ygfnl, even more preferably from
about 1.5 to about 2.0 ug/md, and most preferably about 1.6 ug/ml.

According fo s forther aspect, the ORF2 antigen inclusion level is at least 0.2 ug
PCV2 ORF2 protein, as described above, per dose of the final antigenic composition

(ugfdose), more preferably from about 0.2 1o abowt 400 pg/dose, still more preferably from
52
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still nore preferably from about 0.4 to about 50
pg/ dose, still nore preferably fromabout 0.45 to
wahonr07&20 pxg/ dose. still nore preferably fronmrabmwsk006/062654
0.6 to about 15 pg/dose, even nore preferably from
about 0.75 to about. 8 pi g/dose even. nore preferably
fromabout 1.0 to 5 about 6 p."./dose, still nore
preferably fromabout 1.3 to about 3.0 ppg/ dose, even
nore preferably fromabout L4 to about 2.5 ttg/dose,
even nore preferably fromabout 1.5 to about 2.0
abPui @Y Voshouiand pehiost cpmeafes plelfyattb fut sbefti0. JPgh dbses 1T hg'dose,
PCV21 ORF2 pol y-peptide used in an imunogenic
stil QRGO ShdrdAily IfRNAGEAL dans abowisnl Jo/ddse sitlesen tpraferviedn tiioomabout
can be derived in any .fashion including isolation and
0P foTBE B®Ny/ddR, afll mol¥ peferdnRirdm Shanslans apsutieiyp/dose, even
synt hesi s, “and reconbi nant met hodol ogy. Preferred

mﬁ@%&%ﬁblt (Ptro Ol TG BN (FRRe ROLY RBR! fref8r 8K Srom about 1.0 1o

1
crib ereln above and are also provided in U.S.

abE@it@ hd%?@ léugaz'ilbl‘%npr%f'{b?l m[m sabodt 9340 iRdut §.08ug/dose, aven more

eac I'ngs "and content are hereby

pr%f@&gﬂ m@%&i@%t by k&’ﬂf@% £806:4 b%r x%fllnyam g%ﬁ?:gﬁ i’ggt?(ln eb&eRl 1580 about

ecB I hant Vi r

L M e

expresse t he reconb|nant Vi r us,
aid

r ec&%q&j\’e’? &gﬁ?m Pgﬁglérl% g %y gmp ‘tgr@é{ ugxrllzb&n Ofm in accordance
inactivated b
w{fj‘é ﬁﬁg}lﬁ\égﬁgiﬂvnﬁ?t}]ﬁ%co Viﬁn 1';1%}? Sgstaop ;?cg%{;‘nup %ﬁflﬂo angé) dmi;cmm

the ipactivation proce us, or dj
ofaP@hrtﬁ%F” SSPUER PR i o qBn e s TR goloRy.  Preferrad
rises 1) X 20 the PCV2 CRFZ{;)e tein |
méé rfﬂb@éﬁw&ﬁ@ ‘*’pr‘é?\%vr ﬁf?}b&f’iﬁiﬁe etnesrttiedt ey above and are also
descri bed above, and ii east a portion of the
provided in Eict. diatesk groplieting a@id?i@cvzﬁb@ﬁﬁ predeashings and content of
preferably of a reconbinant bacul ovirus. Moreov
whick aredharepyt woerpsrated therrelspesct Briefho shyrsiiiidy epliscure o nfdcted with a

conposition conprises i.) any of Mte PCV2 ORF2

repoTobieam theb ceitbe doradioug PP DRFADPYAI endingosrguencesatAloms ORF2
descri bed above, 1i) at least a portion of the viral

polespide ex ppesded gns ahd rREMBInaE3 viND, 200787 8§@Gsad PCVE ORF2
PCT/ US2006/ 062654 ORF2 protein, preferably- of a

pEEROTE BafiovE8E HbOVhs Hpermanty Iixlm}loﬁ ambinhdionied by timeconventional

cel [ culture supernate.
method, preferably using binary ethylenimine, which is then neutralized fo siop the
inactivation process.

Thus, according to a further aspect the immunogenic composition comprises ¥ sy of
the PCV2 ORFE2 protein described above, preferably in concentrations described above, and
i} at Jeast a portion of the viral vector expressing said PCV2 ORF2 protein, preferably of a
racombinant baculovirus. Moreover, according to a further aspect, the immunogenic

composition comprises i) any of the PCV2 ORF2 protein described above, preferably in

concentrations described above, i) at least & portion of the viral vector expressing said PCV2
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According to one specific enbodi nrent of the production
and recovery process for PCV2 ORFZ protein, the cel
woubdnwes2si upernate is filtered through a nenbrPamas2006/062654
having a pore 5 sire, preferably between about 11.45
to 1. p.m Thus, a further aspect relates to an
i mrunogeni ¢ conposition that conprises i) any of the
PCV2 ORF2 protein described above, preferably in
concentrations descri bed above, ii) at |east a portion
of the viral vector expressing said PCV2 ORF2
ORPI potiim , prafereble bl rgeopthirant wednbirusamid Bhe apoiwtiof the cell pylture
iii) a Portion of the cell culture; wherein about 90%
sup@hatthe conponents have a size smaller thar:t f 10
1ltm According to a Further aspect. the present
| VRl fedetpecifio sabodimmindghn podogonpodiredoyeryt etess for
conprises i) any of the PCV2 ORF2 protein described
PCRp @f&z 1B6ihemha by citiire wpaage iy Micaitarodgs o nichbdnalbioves & pore
i) | east a portion of the viral vector expressing;
5176 a?:@nf’q@}( %em@@?%b@ﬁgonab Mo i1 juh. &HROS bi fanbef atree eddles to an
cu

ture and inactivating agent to inactivate the
nmilx%%a@zﬁg 8%@53@!’1‘ LIk Abride Hlas oPfie benaltnr Birdtsinwaridedabore.
he conponents i) toiii) have a. size

pm? n%é} n% ot @ﬂuﬁho%@d ELebe %kay iy B! tehs$ a%&ﬁ@tmoﬂtﬁu viral vector

e effect ve to I nactivat

expg%a{'ll}gos\é{&gytgﬁrf% .%;nﬁgﬁtc%xjmeﬁ‘l, %8{%% onl ratd %@&n@ﬁﬁzi dasgstibgdand i) a

er aspect e present

ok RAEPF) FRhEE e B S g RO Gt |

descrlbed above, preferably in 20 concentrations

WYescri bed above, ii) at Ieast a portion of the viral
vector e | ~ressin said P

por Seending W e HlE 3EFY C&}/ee p;eae%;}.} g n{;ﬁ% é‘?h{e;\ 't% o8 :mmlinawemc
to inactivate the recowb(P' viral gcto refer %ﬁ%hxn
compysiticariatepmarsen Sy A HrtG oh OB ATOTED et B 8“‘"’ ore
i nactivation nediated by .the inacti vatl ngé 1 POV
comdeergions disotipedodosenii} %tﬁfé“&:ibi’ﬁf%‘ﬁé‘?ﬁi@ 1‘53 Orsazpp%m“ sat
2007/ 076520 PCT/ US2006/ 062654 i i |g have a size
ORsimpiogin, titlam pottiop et tRrwtl extivkyiv) ad Reivatag pRaphiq irgetivate the
agent is BE!. said conposition conprises sodium
reddpitOsii $ k- &tori preleoll Wl eniteramsleont 80% of BEToNFpRENS i) to i) haye
pol ypeptide is |ncorporated into a conposition that:
a SR RGUm Nipst Praekablo, BRI ispniseralin susewptivi ffech ROV 1pactivate
infection, In preferred forms, the conposition may
th@b&Rtoh G, Eﬂﬁct‘wa concentrations are described above,

According to a Turther aspect, the present invention relates {0 an Immunogenic
composition that comprises i) any of the PCV2 ORF2 protein described above, preferably in
concenirations described above, i} at least 4 portion of the viral vector expressing said PCV2
ORF2 prolein, #) a portion of the cell culture, iv) an inactivaling agent o mactivate the
rocombinant viral vector preferably BEL and v) an neutrslization agent io stop the

inactivation medialed by the inactivating sgenl, wherein about 0% of the components 1) tQ



5 additional conmponents known to those of skill in the
art (see al so Rem ngton's Pharmaceutical Sciences.
wO02000)652b8t h ed. Mack . Pubt.. Easton). Additi egaiusy006/062654
the conposition may include one or nore
veterinary-acceptable carriers, As used herein. "a
vcterina.ry-acceptable carrier” includes any and al
sol vents, dispersion nedia, coatings, adju arils.
stabilizing agents, diluents, preservati ves,
antibacterial and antiftn ;al agents. |4 isotonic
iy dgents sizadsoilpt lhen ‘dezkrayi?m@n&ge nt dhe dmadintating |aske. is| BEk said
preferred enbodi nent; he i mmunogeni ¢ composition
corgmB{mioh saamﬁ@/ﬁad@xﬂﬁﬂawﬂﬁzna.tnesiqnivalsnmwmd ¢dBRkrew t h,
preferably in concentrations descri bed above as an
ant Tigepilepepi@nponanoratedingd ai uipbsiteh thiat bavabe atthiniseentd, to an
preferably C arbopof, and physiol ogi cal saline. Those
anif Skddplivieno POO2 MitctonITh breftide retmaNte thagosttRe may also include
conposition herein nmay incorporate 15 kno-t n

5 addifBF L @ARlpBrarRN WS Rh OBl Gidsk Yof ARIGERE 2Rk Cart SG&S 149 Remington's
soI utions. For preparing a ready-to-use soltiion 'for

1&Qﬁ}§£lahub%ecp'9e@) Of etk ncldusMQ& PREUE BYGoA)S Ot ABdiGonally, the
S utrons, such as e.g. saline or corresponding

cmﬂfg%ﬁ{lﬁ Iﬁﬁxoﬁrﬁch!?{g SRk Wi Q8S \%Ee?in{r@%géép&bﬁvé‘%nk&?' K u&é& herein, "a

I nununog eni c Vacci ne COI’TpOSI I ons

u,lgrén ol Egc%;%éiﬁ nuta{ﬁd?‘v ?&zddgsn aind nm "x?fl éﬂ)‘?\ di ldf';ﬁ&gén ﬁ:i}dm watmvx

agge Izers, or ad
adld} .i}% iHNéﬂ" a‘"’fﬁ{"t ﬁléim]n S énrc\i, ﬁxregsgmbg&ér? rlxgh " angifungal dab,ents

s ‘can 1 ncfu
i um chl.oride,  dextr sorbitol, and

10 *“Qfogbct“é’g}és Qﬁ?ﬁfﬂﬁ’“&?? e “g‘?‘lggm?r%ﬂ‘ét ‘i ncl ude al bum
and, al ka Its ethleadlarlllntetracetlc
amoliy? SFHEF Sl e R wawew%g%maag* ?ﬁf Ba PR
above. Mpst referreg IS the use . of. Ca $ g

POYIR (9 PERvIged iR il e PigHeratht BoRErargRips dFaoRt aBTyy ﬁ“ﬁm antigenic
anounts as described -4 per dgse. even nnre prefera q X

CORpONgAL. AiHslng mised “&B@Vé‘flflé‘m@ pregerally éafboetefoathﬁhﬁ siolpgycal suline.
about 5 to 55 WO 2007/ 076520 PCT/ US2006/ 062654 about
750 Thepetod sk dutheprbyiligngericab gt Bie Famperism Hsredt araoprporate
in an nount of about | nit per dose). Thus, the

knpwe sgertiatin pbysdlogicadly socapabit sterile solafiousniomisgening a ready-to-tse
conposition that conprises i) any of the P Cr2

sol@ion R ppreolkeal mgcdascrinhecnadyowey igptaafaichitioys, uch as e.g. saline or
concentrations

cotresponding plasma protein solutions are readily gvailable. In addition, the immumogenic

Ly
X

and vaccine compositions of the present invention can include diluents, isotonic agents,
stabilizers, or adjuvants. Dilvents can include water, saline, dextrose, ethanol, glycerol, and
20 the like. Isotonic agenis can include sodium chloride, dextrose, mannitol, sorbitol, and
factose, among others, Stabilizets include albumin and alkali salts of efhylendiamintetracetic
acid, among others. Suiteble adjuvants, are those described above. Most preferred is lhe use
of Carbopol, in particular the use of Carbopol 971P, prefersgbly in amounts as described

above (s.g. of about 00 pg to aboul 5 my per dose, even more preferably i an amount of
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5 described above, ii) at |least a portion of the viral
vector expressing said .PCV2 ORF2 protein, iii) a
wopaod7ooes2of the cell culture, iv) an inactivat POY/UBI®ANG2654
to inactivate the recoxbi~at viral vector, preferably
"REI, and v) a. neutralization agent to stop the
i nactivation niediated. by the inactivating agent,
preferably sodiumthiosulf:a.te in equival ent anmounts
to BEJ; and vi) a suitable adjuvant, preferably
Car bopol 971, in anmbunts descri bed above wherein
aboabBilt 119896006 BF Mshgsr desepod ewsisprifprbly hiah pokave! sbatt 3 avg per
smaller than .1 Gcm According to a. further aspect,
dosthis i mTunogeni c conpositioll further conprises a
pharmaceuti cal acceptable salt, preferably a.
phosiphatie: padsénti Mvahipsi ﬂiwge:lmask ly c Cepuadyesic composilion that
concentrations. Preferably, the pH of said
cofhfN B IBNIE HRORPES DRIF Hrdi@nadisusied dibb e, arefiinyidy ol agenlations
pll, nmeani ng between about 6.5 and 7.5. is Thus, the

dus@ﬁ&%%%xé RY 8NEAPR p@iSPof 1B A SredtOr APrebMUAATBIN T ORF2 prolein,
conposi tion conprises per one n i) at 1east 1.6g-

i Q &%%Lg@:g% A R AR S5l RREs 3BQY & inhdtv a@tl‘hé ﬁ@&hbiﬂtm! viral

ovi rus expressiAg sai d PCV2

ve cerOt %fegaﬁh ?:1 q&f? g{% hg.glraf?i Q%&ﬂé st@tﬂh\% Hfa@m a'uEﬂ 11@35%3 by the
mﬂgiyxfx%n ée@ls;eﬁehﬁgag hodttu%? hi »{i"xﬂgte@l eﬂﬁ?&%ﬂi qn@uﬁs%rmp%d vi} a

BB 5. P e %?% iffspou s
of lggjlcggyggtgengsg?%smoa{\gsagu@ émgmwnsﬁa%em%g) m4 . Q:her?zsg}eci;_, this

conposi tions can further include one nor e Other o obly :
STOPHARRBIFCAIPAY B g enterRieh 8 *m%“’“@w ~*FﬁP‘éP‘Féd*k gferably 2
i ni erferons, or other cytokjnes. ' m*rll)Jl (i ”
phosphge sialti igneiveinipsirly ¢ ﬂFW@?’IﬁGeC%?{%H?*& T CRY g’r“’t pit of sai
iolate. N?r bile )e its 25 and concentratjons
imaghegeaittampndtieni isdoviedtopsBwsiplopivaliihb EeHES i@?“‘@?“ hqut 6.5 and
present invention 56 WO 2007/076520 PCT/ US2006/ 062654
7kart readily be determ ned by. the skilled artisan,
the present invention contenplates conpositions
conitiss itngpfesmminbain 50 relapstio sabornoBold wgpnesition comprises
adjuvant. and preferably about 250 It / m dose of .
pet bR MBDQE REst ¢ @O RCWNORFD panst Hesxcrijprdefbers, @l at least a portion of
enbodi nent, the
baculovirus expressing said PCV2 ORF2 protein iif) a portion of the cell cultare, iv) about 2

to § mM BEL v) sodium thiosulfue in equivalent asuounts to BEX, and wi) about 1 mg
Carbopol 971, and vit) phosphate sali in a physiologically acceptable concentration; wherein
about 90% of ihe components i} to iii) have & size smaller than I um and the pH of said
immunogenic composition is adjusted to about 6.3 to 7.5.

The immunogenic compositions can further include one or more other
immunomodulatory apents such gs, & g., interleukins, interferons, or other cytokines. The
immunogenic conmpositions can also include Gentamicin and Merlhiolate. While the amounts

and concentrations of adjuvants and addifives nseful in the context of the present invention
56
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present invention contenpl ates vacci ne conpositions
conprising fromabout lug/m to about 5 60 pg/inl of
weanvi7mre2dcs, and nore preferably | ess than abegir/u30006/062654
tg/m of antibiotics. Thus, the present invention also
relates to an rtz nunogeni c conposition that-
conprises i) any of the PCV2 ORF2 proteins described
above, preferably in concentrations described above,
ii) a. least a portion of the vi raI vect or expressing
said .PC W2 (PFZ-proteln i) portion of the cell
cancuhdilyr de dolRrmingd | Pradhy viilieth @“&g‘énﬁ*bt BePRhcR YR copgmplates
.reconbinatnt viral It) vector preferably BEt, and v)
coramsifient coatprizagifom abentsotee it But BA0Y naef indiayadand prsferably
medi ated by the inactivating agent, gr eferably sodi um
aboth 3B ug/f @t dosernl tbquawaiuemmpmlwhﬁis apgh@mrsierred pobpdiment, the
suitabl e ad44f event,, preferably- Carbopol 971 in art
pre@tninSergios esithesaabeneine pohpdit@nplanmateutincsiout Tug/mi to aboul
accept abl e concentration of a saline bcifer,

60 e e aabisied, el pheppitatisy ad fan shuak $0 ia/nt abardibiokics.
m crobi ol ogi cal active agent; wherein about 90% of the
CONPRAE S plekent Oinldrkibn NAYe rdat®d 2@ anlisbmakgkhier edaj@riliod that
Lim it has been surprisingly found, that the

TN OSORED i8l8ehNABE N Elbratp BPEnS R ations
cod'l@agga ﬂ%ﬁﬂ})sﬁ-g??& et}g\ger&mg&%\érl od eof }Zf\l\?mnti?}sx It nhas 1

de%i@e% agﬁeen ii) ‘Rl‘f@gt § {ﬁﬁ’uoﬂ FTHDAEE RbGorCGR Qs‘ﬁ‘ d LRNSCPF ORI Bbicin,

ng reccsitxbiitan bt i cul ooi rus

N é],omo% (ﬁqmtp %Yzm?ﬁep Rﬁ %a@u&ﬁﬁg S 19}’(1 ﬁi%&x l?l%rtﬁé"f'etc&nlﬁﬁcﬁxl viral

In re I ni ca S: >nptorns

v ecéﬂrpﬁéfng%ﬁh giby {%ng JE m%aﬁ g{z;fft%tﬁg\ %E‘e%z 10 a& e% "g‘a?‘g‘ﬂ%% medi mted bx the
the reco acul ovi rus ex

;n;}w ,rvl %‘:lﬁgg @f‘ﬁm‘é@‘ b? W—; E}@%""Héti' ENFFHY akéxig el 1'9 'io.%ffq' wg’\z@mtaﬁﬁe

e.flect;ive th ttirnutiol 0

wdigispy TSI 6 G 7 PG e %ﬁ%t ?’fva? degarmacetica
form or isolated viral PCv2 ORF2

acqepinblE cocgriration oh asaleditisy mprierablr gl v 1‘#8%?%&?" Wih gd piii a0 anti-
reconbi nant bacul ovirus 25 expressed PCV2 ORF2 protein

mitisbiefoiselt doiies agentnwhespin alb@#'e@ogo AC E¥t ORPPBIE D\ipjtidnhave a size
means in 57 WO 2007/ 076520 PCT/ US2006/ 062654

smaibndentlradi ons up to 0.25 tig dose. This unexpected
hi gh i mmunogenic potential .rf the PCV2 ORF2 protein
coulithabBech Lmtphxemnh nomﬁiaﬁmdthb yintiaeogrdidi coinposiigdn provided herewith
Carbopol. A 'farther aspect relates to a contai ner

co@PRRE hEsNigglt digastovane @ose obf24t henths. It has also been found the

immunogenic compositions provided herewith, comprising recombinant, baculovirus
expressad PUYV2 ORF2 protein as provided herewilh are very effective in reducing the
clinical symptoms associated with PCV2 jnfections. It has been swrprisingly found, that the
immunogenic compositions conprising the recombinant bacolovirus expressed PCV2 ORFZ
protein as provided herewith, are more effective than an immuvogenic composgition
comprising the whole PCV2 virus in an inactivated form, or isolated viral PCVZ ORF2
antigen. In patticular, it has been surprisingly found, that the recombinant baculovirus

expressed PCV2 ORFE2 protein is effective is in very low concentrations, which means in
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I mmunogeni ¢ conposition of PCV2 ORF2 protein as
provi ded herew vith, wherein one dose 5 conprises at
woeaasto7@s2b. i g PCV2 O RT 2. protein, preferablypP2Tius2006662654

gg PCV2 O RF2 protein, Said container can c c?riiprise
froml to 250 doses of f be imunogeni c commposition.
preferably it contains 1, 10, 25. 50, 100, 150, 200,

or 250 doses of the immunogenic conposition of PCV2

ORF2 protein. Preferably, each of the containers

conprising nore than one dose of the inmunogenic
conesmisapn Mot B35 mOiEe GRRRuprprsd i dhurehepsaomtingde! the PCV2

all, mcrobiological active agent. Those agents are
Ofifii?rpfeﬁimp?béﬁl batitel ovicesd tn dleudditign & Garbepal.i citt  and
Merthiolate and the :like. Thus, one aspect of the

pr ege rtrthien vdpdcl onjateel @t e scohiirer cantpaisingr at tehdt one dose of the
conprises froml to 250 doses of the inmunogenic

im@RAP@aict dogpogfior MOV ORFE2QrekRl R prowMiel iRkdwith eheieBeone dose
conprises at least 2 tg PCV2 ORF2 protein, and

cofepAtaR N Gkt 7 H}l@ P2 ONBL tordiéinl gbRrablor @b 86 atgl MOV QRF2 protein.
about 7. p.n to about 60 pg./nil of antibiotics. :

aﬁf‘ GoifBRE coko BESERT ALY 1 li8Sssot BaRs afrolt Bmalbgénd corﬂ%osition,
further aspect relates to a kit, conprising any of the

prOORbLR ?ﬂ%ﬁtﬁmgeisclro' bedsabaye. 150, aﬂﬂi a4 i\ﬂs&&h’bcﬁ AR immunogenic
manual , i ncl udi ng the i’'nfof mation for th

o mmﬁ%&@r 0 f{‘?péi L&A1 bR r&gc%c;t &%;%éon%‘imd%ﬁ)r@;@m L% than

nogeni c compoSition o rotein int

orl 'égl S mlxﬁ%?tﬁiﬂc (ﬁ’é@g’“ﬁ&y &F li’(t‘y @&Fﬁ%{%g z?.\!trth%y g@i&&@& an anti~

assocl ate f'ec:
;mﬁg%f?g(%\métg%x *en? tﬁl gws(et '[3* %tsr, %,ie gﬁ"‘%if’ﬁ' gﬂ éx&ogz 38 mcfiglgztno ?}enlanucm
aa{i 1e l}m% 8: i;i%a\t)lxﬁ ?eé-\;nﬁgmn rgﬁtg}tg %coniamer

O3 GRR ST FAF) o 4 SR é%?xm%%u%% fa@g;%w R V2 ORES procin
|n|t|al or any fornmer admnistration. 'referably ,
R 1l (PN CTBRTIES Thlogs 7 HaI Hts Qe piotert g r(i%‘f"i“BQ‘P “ondor

to adm nister an inmune stinmulant. Preferably. said
Merieine. stefameihadtom shar |l Mnég} g rfOan /b 1 filiobes, and more
Preferably, at least 3, nore 'preferably at |east 5,
prefaciblviesn tapiebout 58 LWBI2007/ 076520 PCT/ US2006/ 062654
preferably at |east'7 days are between. the first and
t he /s buibadaspect agiptes tr & Rigrcoagrnicing sty af thercoofkinetshdesciibed above,
i mune stinulant. Preferably, the i mmune stinmulant is
angi memstattidneastunl, 18hdigsthe prietmtiab for thd infiamescehr agiieation of at
preferably 20, and still even nore preferably at | east
feP otadose bt hantiugehinichigdsition of PCV2 ORF2 protein into piglels 1o lessen

the severily of clinical symptoms associgted with PCV2 infection. Moreover, according o a
further aspect, said instruetion manual comprises the information of a second or further
administration(s} of at least ong dose of the Immunogenic composition of PCV2 QRF2,
wherein the second admimstration or any further adminisiration s st least 14 days beyond the
mnitial or miv former administration. Preferably, said instruction manueal also includes the
wformation, to administer an inspone stimudant. Preferably, said mmune stimulant shall be

given at least twice, Prefergbly, af least 3, more preferably af least 5, and even more
38
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adm ni stration of the inmunogeni c conposition of PCB

2 ORF2 protein. A preferred imune 5 stinmulant is for
weoexenTmres2do s keyhol e |i npet henocyanin (.1y,.LKPET/US2006/062654

preferably enmulsified wwth inconplete Freund 's

adj uvant (KI AMCFA). However, it is herewth

under stood, that any other in-ume stizmlant known

to a person skilled in the art can also be used. "Inum

n e stimulant" as used herein, .nmeans any agent or

osition that can trigger a ; neral i n . .

mlérgglo hleast §daysera Beiyyeen 1%19.3%@!“% the teeand ?fgvggfmi‘%ﬁfcifd@a@?*ﬁm“ of
aspeci f"ic i mmune response, for exanple to the imun

the swperstmaial ﬁmierabigﬁg% me@nwﬁwbv@bﬁ aryep of keagt | P RS me*e‘ ably
instructed to admnister the iirnruze stinmulant in

15 enchatrirepdiisdly Nbpabydroven herdarelerbly s logy %dmhuwdghe initial
container, including at |east one dose of the i mune

adsdinisgetian bf the prefersatit yoropeiiosé POV 2 KIRE2 mpeteinh tafgrd immuns
M Mo. reocve.r, it. has also been surprisingly.- found

stididdnt tsher lemmﬂ@ gekyholp dingmnet hahowwhnit HISLHL Spréefarabiy cgadsiged with
composi tions conprising reconbi nant bacul ovirus

BRI ES FRshnPO\RHOREAK 1PN Hopeefreltdb hyreiwhb anderstood, (hat any
conmbi nation with. Carbopol, can be Further enhanced by

othfSmmAREIsRindlehRkhRm Qf 2 5351@0& stagel Mode BRRBa MY deassed nenumune
(see Exanple :i). PCV2 clinical signs and disease

qfﬁf‘érft eatidld 10NSn A &ndhRaddeM FRERLESRE thit kheRighRRSeneral immune
infection is present. Ho-"wever, the irmmunogenic

\Mﬁrluﬁé S v ARl VAGGINDRE ir&?{bﬁﬁ«f RLRGRSrB P FYInse for esample
essened this 20 effect greatly, and nore

ihg Ql%ﬁmgé( Pegi%nqg ]gi%:h&i Qtg mg@&ﬁ@gﬁtg enaﬂ i 'f\%ﬂrgie Sﬁﬁgcied $o adiminister the

sSyherg ani mal s,
“‘%ﬁiﬁ{f atz‘?rgxl%t B %stt%ig (fagt:e %l&%m\/&'t pmg\ ynﬁ‘é rﬁgs\%ecoﬁﬁsy o ¢ gﬁ%gtmnaz

mfzﬂ giélF, H'gqmst ong ljlgse 81 ﬁ W %nﬁ: %me %%9&%}% b%%?%@f oP{Q %Ese of KLH, or

k&rg‘rﬁ“ on relates to the kit as descri bed above 2:5

fsi ng the i mTunogenl C corrp05|t| on of PCV2 ORF2 as
provi ded herew th

ST SR SRR R ke W“‘Fflé’léé‘}‘hp?’h’é‘“* of the
i nstruction manual further incl udez) t he.inf or mat ’% .0
TERIVORPEE SPMPARLIE SPRPESIRE XeTIRHIBY ﬁ‘%‘%‘-“é“&ﬁﬁé&ﬁeﬁ%ﬁ Vi ORE2
together,, or around the sane |ine as, w.th an
piofeunpiglanibly donprediingtion vhkt Cabrmohi s¥s teribanenrlsred by the
pref erabl y adjuvarned , , o .
adminisiration of the IngelVac PRRS MLV vaccine (see Example 5). PCV2 clinical signs

and disease manifestations are greally magnified when PRRS infection is present. However,
the impunogenic compositions and vaccination strategies as provided berewith lessened this
effect greatly, and more than expected. In other words, an unexpected synergistic efiict was
observed when animals, preferably pigs, are weated with any of the PCV2 ORE2
immunogenic compositions, as provided herewith, and the Ingelvac PRRS MLV vaccine
{Boehringer Ingelheimy).

Thus, a further aspect of the present invention refates o the kit as deseribed above,

comprising the immunogenic composition of PCV2 ORF2 as provided herewith and the
54
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MRS antigen. Preferably, the PRRS antigen is inget
acO:~ PIRRS N (Boehringer 5 I:ngel.heit. ~). A
wobund7esszaspect of tlxe present invention al SOPCEIBR@®S/062654
to a kit conprising i) a container containing at
| east one dose of an i munogeni c, conposition of PCV2
Ol .1 2 as Provided herewith, and iii) a container
cont ai ni ng an i rnmnmunl ogenme conposition conpri sing
P.RRS antigen, preferably ad] uvant ed PRRS anti gen.
Preferably the : PRRS antigen is 'ingelVac k> | i) MRS
insidibo@ | medwal, ng!mrew e lidiunion Momel gl rlaﬁh@&a hhenkinpation 1o
further conprises an instruction manwi |l including
adibingstdr te0rCR DRA2 bomashyenic sbeposiaihiogiier. ma osubhd dalsame time as,
conpositions. Pref:era.bly, it contains the i.nt
wifdl fRtshoondebat dheoPnl 2aORE2piantEiRY ngigesopeisiitt aduvanted
is adm ni stered tenporally prior to the. PRRS
PR&SNhiRiglh NG S@MMOSiki PRRS Auficélid NegelasBe PRRS. nalat@sehringer
to the use of any: of the compositions provided
Indd@feBRVit:h as a 15 nedicanment, preferably as a.
Yeterinaty nedi cannent; even. nore preferably as a

vacq olior aslepl & rii?c%rusuﬁlrmx inlﬁ?n REEREMALs th Q‘Kﬁ"ébh'@ﬁu@tl' §Q container
relates to the use of any o he Con'pOSI 1 ONs

cmg%gﬁw & ? d &eer D of wd (?xlhmtt el SR @&il&ﬁ?fof’(r?’ ORF" as provided

essen e seve |ty o] I ni cal
hcxieﬁgg ?ﬁs 85?}:%{%‘1 t e zrt«u{u&xb ﬂgs\é\%’%% o%%%& &5@0&5@ o%ﬁ@i?iw PRRS
ool ﬂ@%em}g%gwgq%a@a@é SRR fig fﬁ%gé% s elvac

or re-,.infec

BT, AN e o 9

ynpt ons caused PCV2 a_subj ect .
m“é%lﬁ‘f‘ﬂ“m%?’é‘r‘ nﬁ“h‘ﬁg‘"ofm? h’élf‘?*WPﬁlfﬁ’o mﬂém%%% Ofstl offgEmaceutical
provided herewith to a. subj\( ect in need ther
coppepiéabPiiotihe Burpees he Hpmgioopret dably? ?’ﬁ% conlaining
i mmunogeni ¢ Conposition is admnistered intranmuscul a
cofoposiifangl sdspiaisisteyl, teropraallio e 6t the RBRAGERAINDIS coRpORiEon.
i mmunogeni ¢ Conposition is/are adm ni stered, w. herein
one Adixgtberpisgsion relitby todbnpici oS @ay 0bDe WENRBORNOPESEed herewith as a
PCT/ US2006/ 062654 at | east about 2 }rg P 0% O RF2
mqliatrentn praferely v reevgersfoer asligaaboueved more glioiatablyast § gaccine.
and at |east about {).1 to about 5 ntgg C arholtol _
Mopbet ehapleyenaheutich adsogei@rs boteluse & fuurof ey coagppstions described
relates to the nmethod of treatnment as descri bed above,
heWie 178 e PrepR@Banel applicaadi G lofsatinethe severity of clinical symptoms

associated with PCV?2 infection. Preferably, the medicagment is for the prevention of a PCV2
infection, even more preforably in piglets,

A further aspect refates to a method for (i) the preveation of an infection, or re-
infection with PCV2 or (i) the reduction or elimination of clinical symptoms caused by
PCVZ in a subject, comprising administering any of the immumnogendc compositions provided
herewith to a subject in need thereof Preferably, the subject is a pig. Preferably, the
immunogenic composition is administered intramusculagdy. Preferably, one dose or two doses

of Ihe imnwmogenic composition is/are administered, wherein one dose preferably comprises
(9]
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i nt munoget xk conposition is adm nistered. Preferably-
the second adm nistration is done 5 wth the sane

wonwmegeni ¢ conposition, preferably haw ng tReTABR®G6/062654
amount of PCV2 O RP2 protein. Preferably the second
adm nistration is also given intrantrsccil.arly.
Preferably, the second adm nistration is done at
| east 14, days beyond the initial adm nistration, even
nore preferably at |east 4 Y eeks beyond the initial
admnirtratinzt. According to a. further aspect, the

al lomt ikt D PCYAGRER pradeso copnper geferatie abolp? to about 16 pg, and at
adm ni stration of an imune stinulant. Preferably,

jeagaibGu OTMinsbost § my Gabojicd mdiabiysbeuteldmgtCarhopal t Atiwithee aspect
Preferably, at least 3, nore preferably at least 5

rel€lay®, the vRtholVif erepieh! Brdbhitet sbdeashe@indaysoal gplication of the
between the first and the second adm nistration of the

iR RERD Cosipb AL admilik@fal @Rdfrabl. hide Isormit eadadidisnation ¢ done
Is adm ni stered at | east 10 days, preferably 15, even

\\IM@satxﬁru%Eﬁﬁ@Qhﬁé cdPpostitdnl brelRdbe: REafzakably aalouhiedPCV2DRF2
days beyond the ini FI al administration. of the 15

ot Gl ?rc@%& ihw&ﬁlg ei@h&u&ﬂm%' P By e inuRi8ic@la6@ dPreferably, the
I mun ti'mulant is for exanple is keyholelln'pet

se&ﬁ%&% @tﬂnéﬂs}l d)c»g@ a i%%slé lﬁyg{]ﬂ?%& the '?‘ri’t §l' thﬁngubﬁ even moTe

iﬁ'k&?,ﬁlﬁ} ﬁg{%‘l-i \\letaz\s By {(l%rtﬁé"{n[t& &tﬂ:%ﬁﬁéh%d that any ot her

\ erson skilled in the art
gfa nalulz(izgglug gﬁ’uge \har a|s~1r]ua¥mh I G)L&)qu (gie @(@&Q‘lmlk QLRW @{Q)gﬁnws the

art to adm nister

R ToE G P{”ﬁléir“"“akﬁéeé?ab“‘suﬁ‘tg o aipat b i
treatnents escrl bed above a

TR SEFIBE G dFost PHAS ST PR, o BRRT LHaR) 5 PBORAsferebly a
antigen is tngelVacl P, R RS M N T oehrin X .

ie@h@é‘l“]‘ﬁe“ﬁ)“‘“@?é‘ﬁe@ﬁbfw{ thg gp@x&é@@x%ﬁ(%gie }hbe immune stinwilant,
adm ni stered tenporal l@% éond the adm ni stfr a%lif_on of y

Preflblynfhgiogans slingan iHanipistrda ok dageprelppgly Jineven more
61 WD 2007/ 076520 PCT/ US2006/ 062654 Accordin a,

préfamblycl), sspewts pefaphpitdeshi? tav dsyquerihpheial @ m&’m‘“’“ of the
mul tival ent conbi nation vaccine which includes an .

POVETORSL dgincabgaermpetifiont ivereford futes Ml is for example is
i ncidence of or |esseni-ng the severlty of PCV 2

kevhaid dedpen hemanydniat{KIL&R s ptilb peefiraliy wn'gxésdieé with jiwemplete Freund's
conponent agai nst anot her di sease-causing organi smin

AdPMAME I LIICFA), However, it is herewith understood, that any other immune stinglant

known to a person skilled ta the art can alse be used. 1L is within the general knowledge of a
person skifled in the art 1o administer the immune stimufantin a suitable dose.

According to a further aspect, the method of treatments described above also
comprises the administration of PRRS antigen. Preferably the PRRS antigen is ngelVac®
PRRS MLV (Bochringer Ingetheim). Preferably, said PRRS sntigen 1§ administered
temporally beyond the administration of the inununogenic composition of PCY2 ORF2

protein.

6l
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5 1n particilar the imnu | ogical agent effective for
reduci ng the incidence of or |essening the severity
wohoP@vas2onf ection is a PCV2 antigen. Preferabbyr/usanod062654
PCV2 a tfig . is a. PCV2 ORF2 protein as provided
her ekwdt h. or any i nmmunogeni ¢ conposition as descri bed
above, that conprises P+C. "~.V2 ORF2 protein. However
it is herewith understood, that a PCV2 antigen al so
refers to any to conposition of natter that conprises
at | east one ant i gen_t hat i nduce, st.inmulate or
enhance AREH; i hf"é”‘t”e@"ﬁtf?lrs’g © FESPHSPYPEYD PTGYHIES @ Bpitivalent
when adnministered to a pig;'.. Preferablyt said. PCV2
corrmatige fapeng N@l%@P’@é@C&?Qﬂwlt&t%%iﬁi SR Rbfegtiven fog yeducing the
inactivated form a I|ife nodified or attenuated PCV2
incMprogof valeshiing theseweribuel RAVZLineaisy trgled lagit ope mmupagenic active
i munogeni ¢ am no acid sequence of PCV 2, any other
cormmhgxpeg:tmaﬂemﬁherdanpwemm’tdr@mlbm‘awﬁmr| ses at |east an
I mmunogeni ¢ am no acid sequence of PCV2. The terns
i Mminnegsaia the tatmielbgical tdgemnéFeotiveo fyr. setiuding the incidence of or
pol ypepti de" or "inmunogeni ¢ am no acid sequence' as
lesdasiag thekainty of Bfer nifatiany et VDasigkd Peedguiincaidiii Chantigen is
elicits an i nunme response in a host against a
a PRALIOIENNO@DEY @higedRirshitinat Regemthopidd &infhosition as described
i mrunogeni ¢ pol ypeptide or inmmunogenic am no acid

abo%@ct%@é?&fm‘é@{’f“&W}Rﬂi’rﬁ&@th c frrotein", "irrinunogenic
pol y>peptitle" or 20 "inmmunogeni c am no aci d sequence”

as pseHchaf ak Merd I8! UWEESddae it L pdenaihe@e agNeROfo any
any proteins, atnal ogs thereof, or imnw ogenic

o r}éo@xgt%ﬁ NMeSes bl rtﬁ‘&fco@bnsesl & eYRe aﬁtu‘?en m@{f a‘i:ie&:h&ce k@mutate or

a fragnent a pro ei'’n Wi ch lnc ud es one’ or
ezﬁﬂg& 1P LhRRES r@s’tﬂg?iﬁ'h 'P‘E"\I"S il &ion #191@:'@(1 to a pig
ponse agalns e"fe evant pa ogen ragment s

Preﬁegfgb&b%aédt & imc? G5 Plotp BRY slrwft@eg ﬁgstm@ i &g%@mm form, &

- ‘ 5 N , Prpt ocols n ..ethods jrr, L
h{‘e g{) g o A& en%%sﬁi g(’ Az 8PS i mﬂ‘?ﬁ“ 'hshus ?r\a%??xpnses eé dieast an
1996) 62 WO 2007/ 07652 [/ US2006/ 062654
PR B0 CIBOEE o4, PNty s r%i*é;t J aﬁf}fé&awpwulmm that
.l near egl topes may be, determn poggurrent %/
wmmf»ﬁ%@fi lsgshap tnawgeaamewg agil \E%ﬁtlteoe‘é’) Cén» § jeggs "umunogenic
upporrs, the peptides corresponding portions of,
pwﬁwe PBREIRS O PRERAPEYe aﬁd“’?fé‘a’é’b?ih@a‘t‘ﬂé "*E}é BEGHEROES agyrieh bherein
ant i bodi es
refer to any amino acid sequence which elicifts an tmmune response in a host against a
palhogen comprising said inununogenic protein, immunogenic polypeptide or immunogenic
amino acid sequence. An  “immwnogenic protein”, “imununogenic polypeptide” or
“Immunogenic gmine acid sequence™ as used herein, includes the fuli-length sequence of any
proteins, analogs thereof, or immunogenic {ragments thereof. By “immunogenic fragment” is
meant 2 fiagment of a protein which includes one or more epitopes and thus elicits the
immunofogical response against the relevant pathogen. Such fragments can be identified

using any number of epitope mapping techniques, well known in the arl. See, e.g., Epitope

Mapping Protocols in Methods in Molecular Biotogy, Vol, 66 (Glenn E. Morris, Ed., 1996)
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whil e the peptides are still attached to the supports.

Such techni ques are known in the art and. 5 descri bed
wonoor7es2p ' U.S. Patent No. 4,7()5,371; Geyser pai/uako06/062654

(1984 Proc, Natl. Acad. Sei. USA $1.3998-4002 Ceysen

ei at. (1.986) | tolec, inmunol.. 23:709-715.

Simlarly. confor-mmrational epitopes are readily

identified by determ ning spatial conformation of

amno acids such as bi> e. ... -raj> cmstallos

raphy and 2-di nensi onal nucl ear magnetic resonance.
HuSee, PressghatovipiNesphdrsgivEiep Bxugepbs. oo obippesmapbadetermined by e.g.,

Synthetic antigens are also included within the 10 def

conBivkdn®in, svhorsiexanilee. npabyepift ppades bk avwkilngwepily. ope speptides
and ot her reconmbinant or ergmarmat al. (1993) Eur.

corrl%pdnﬂﬂiu RO bortidd AR prosein hilbii-ble aduld yemtdng the doplivies gethswntibodies
' 2.781; Bergmann at al. (19%, J. Imunol,

\xhllét_ﬁc %@157&1%?31214 4 Q11 AR Blthe App&r&ggg&ﬂtcdl}ﬁmnméhkntﬁﬁdn@&i drt and
5:402-408; Gardner at al.. (1998) 12th Wrld

851 L CByerCRRE MO 3P G&esd and. (198ner38-Nal. .Acad. Sci.
des?ll%.zg% Accordlar?g to further errt;odl nment gu}sal d PCV-2

Us%”tg'l,%@gw&m ”@&%V@Caa%lr cqQ Ei%(l'é_}x{kﬁec i Ves.nedi oR. Simitardy,

G rcoNmaxm (' |i wm al

ccr?ﬁ%%mimga?%ﬁ%)eg &%r Fﬁﬂg (?%én}{ﬁé& b\F ﬁ@&ﬁx@%% $oaliNICRY@Rhation of amino

ervet oro,, DE, , or Suvaxynl

acx%. ‘f*g?? a%\ ”xt% A) ?'u £y s A Bg’&hlgloq &P&H%na’!"ﬁ Rlisd ma@&%@%&mmm

I Mmmune -r esponse

agq’a, o) 0N o Vcclne 2( are ithin 1
Sf. > é}v s’?c?ém ‘h #‘@Hfl ipﬁ“}“fcﬁ’% 51 Sk?ﬂ}{éigc%nll}f:u._ aif a ?]camc fuded within the

s 5@%&%@@%@8@@% e RES Bt o
response” includes but is_not |inr et Qb n e

oy O BB SaEN FISFOiSRy i Bpwen g 55 ot d BRuRL. 23:2777
activation of antjbodie "3 ‘ | .

21 e . (S ARORER! Lk SR8 14" Befe A H&?k} Byl
7' cells, directed speC|f|caIIy t o_an antigen

anmeugvenls ToreR-des G 11 ab ot 88T i Vi VRS pfeigpoe. Geneva
interest 25 Preferablyt the host will display either a

Switiedapekine 88-duwly pr 6¥¥8ct i ve i nmmunol ogi cal response 63
WO 2007/ 076520 PCT/ US2006/ 062654 ; ~-ch. that e
r esisstading ¢ Guteneinhédivtitosrig® CV-Dentisen nbalveany Gliept LEX
the clinnicaa SeYerity of the
{Boehringer Ingelheim Vetmedica Inc, $t Joseph, MO, USA), CrcoVack {Merial SAS,
Lyon, France), CircoVent {Intervet Inc., Milisbore, DE, US A}, or Suvaxyn PCV-2 One
Dose®: (Fort Dodge Animal Health, Kansas City, KA, USA).

An “immmmotogice]l or impune vesponse” to a composition or vaccine is the
development in the host of a cellular and/ or antibody-mediated inumune response 1o the
composition or vaccine of interest. Usually, an "immumne response™ includes bul is not limited
1o oue of more of the following effects: the production or activation of autibodies, B cells,
helper T cells, suppressor T cells, andfor cytotoxic T celis and/or yd T cells, dirgeted

specifically to an antigen or antigens included in the composition of vaccine of inlersst,

Preferably. the host will display efther a therapeutic or profective Imununological response
63
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di sease reduced, Such protection will be denonstrated

by either a reduction or |ack of the synptons
weazsomrezed Wit h host infections as descri bed abwaws2006/062654

Preferably the other disease-causing; organismin

swne is selected fromthe group 5 consisting of.

Act i nobaci |l l us pl europneucl onia (1); Adenovirus (2);

Al phavi rus such as Eastern equi ne encephal onyelitis

viruses (3); Bordetefl a. bronchiseptica (4) _

-, f bl d t
amgg‘s )%}%IE )ég’"ﬁb}nsé ?‘E Befx Ui{%isoz}é? @2& ﬁ?@%%?( Sanﬁ BT' éo o glg(ﬁy sev ul’ﬁ.& of the

dzgelxz}ge\r/ %gﬁcsé@) g'tlcéj p@@ftﬁl,oa, htﬁ i@ﬁiﬁnomgsixlqc by, pqﬁgy ? g@{ugnﬁox lack of the
diifficile perfrin nstypesA B, and C

SYPES %Omftftﬁovwwmgljm@i gAY Pa), d . testa-ni
(15); 10 Corona:virus (16), pref~rahly Porcine
Res pirefanebly o pien digpasersnsig) aregssedt Hpe Jpsneiedsippithe group
(1S); Erysipelothrix hsiopathiae (19) Escherichia coil

coh@@ine pheketopbicllis racemeinsonia dRefAdeaptiyes sighit pipbgvirgs such as
7 and 14 (21) Henmggl utinating encephal onyelitis virus

E{s22) pquidepangsbniebepkabdes (3. \Bordgol(2@pnchismplioniiy  Brachy spira
intracel lularis(24) Leptospira spp. (25), preferably

spho £, QB¢Thbly 8 B ddrkitBer(2 6y L epkspiha Broalis ool rdf@@)ly biovam
Lept ospira grippotyphosa 15 (.28); Leptospira.

LIz el D(Henkid skifdvd 28)s (RN didseahos Ript ga).nirekmbgalisdificils
("30); Leptospira ponona (31); Leptospimtarassovi

{ !(i?’@l pm\”ﬁmx&@@»@)‘é& RAWN:: R0 (126.38) R ﬁflﬂ @bké{m%ﬂx (mvmumﬁm CE8Y,
intrac. el lulare-"(35) and . M. s (36);

C§?oB¥&t%9 %2 “ﬁd@é@ﬂrﬁw}é&n@ RE@EabM @&’1‘8913 {R&)¢ 37?@3&@%&%&%% suis

rnul tocl Por cli ne cyt orregal o\ vi rus

{1 e;g‘éﬂg ;J; g);i}}’rg ';}Ejsﬁjognél %Hacgn ( g% O(gg)g: H&:gio@ﬂgus é)"liabulb
oRRl: P R, #ﬁam‘%g‘“%@* LRl b IBBw ittt Nirus 23
héﬁ,l %r‘i}sﬁ-g*’ﬁl@? Xé‘ﬁ? é& 47)&?‘\?8%3 h%g; H{ﬁmbs?%@ pla%(icgfp)ra spp. {28},

r rtis Wi_ne her Vi r
ot Sy ST i 5 s
S, ~Nwi ne pox virus (54); Vesicular stomatitis virus
(Z@BSI}EPRW%sCf%?fW@s?}iﬂé%“é’F (Y Ard nlewiespre SiRFesesEf) Leptospina
Leptospira.H 'ardjo (57); and/or -t coplasma b cos .no
pandrad3 15 8)eptogpr: wm%ﬁ@)z dbzobactepaTy/spsABDar geRbis M. wn {34),
reference made in connection wth a swi ne pathogen in
M hietrhaliilor @M grodalvt beyindde: Byyoakibng hyhenagawtiapgdh o) (37)
for exanple i111. hy o, or by making reference to the
Patmingle shuitocida (38); Porcine cyvtomegalovirus (39), Porcine Parvovirus (40); Porcine

Reproductive snd Respiratory Svndrome (PRRS) Virug (413 Psendorabies virns (42)
Rotavirus (43); Salmonelin spp. {44), preferably S. thyhimurum (48) and S, choleragsuis
(46); Staph. hyicus (47); Staphvlococcus spp. (48) preferably Streptococcus spp. {48),
preferably Strep. suis (50); Swine herpes virus (51}, Swine Influenza Virus (82); Swine pox
virus (83), Swing pos virus (34); Vesicular stomatiis virns (88), Virus of vesiewlar

exanthema of swine (56); Leptospira Hardjo (87} and/or Mycoplasma hyvosynovias (58).
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} behind the pathogen, that is .Round above. For
exanple reference to .M Iw can be made by M hyo
wonrolrno7¢837) . 5 Thus. the present invention rel aCEBASR@6D62654
conbi nati on vaccine for the treatnment and for
prophy-kiwis of swi::oe, that includes an it
- u-nonol ogi cal agent effective for reducing The
i ncidence of or |essening the severity of PCV2
i nfection, preferably, a PCV2 arntigen, and further
an i mmunol ogi cal active conponent effective for the
t r edtsneaitreradiaderin prophitaxs ofwiné pitheseh ondha Blowihgspm be
any of the swi ne pathogens (1), (2), (3)- (4). (5),
mafBdy, nfbpy HePehbrt®) forEiOhpie MRAY0, of B nakin@ Biferef@4) the number in
(2..5), (26). (27), 10 (11). (12). (13). k-14), (15,
{) HeRia ihe(phifoper( ha) is FodhdRpove( 2O)axaprBid yefoeB®)to M.B) o c4Bif) mads by
(38). (39), (40). (41 ), (42), (43), (4. (2. ).
MERDr by (B0) . (3.1:), (32), (33). (45). (46), (47).
(48). (.;49), (50). (51), (52), (53). (54). (55H),
( 56 hus(BE breddi hfeni @B blate@ o 4 Sor@ilnatioN R 08t B8 lreaiment and /ot
,active conponent of said sw ne paat hogen(s), |coxnbo
pm:[:%y?a;_ s JrTRNA0 1 RG GakidRCh] YEmERITRAAE Neeniagidda M fhieflliding the
ans a conponent that 15 induces or stinulates the

. ,;- ] i : [ ','-'}t' S v J %
;mlidgmég%‘i &ﬁ% g éﬂregs(f%htigslgm 2L R AL @J?Si\ QIO%WQ @gen, and

{i St ing to a preferre

mrﬁxg;o&diinfﬁ?@ﬁvloﬁ’%?d %ﬁ%@%ﬁ&m&&s&@aﬁ% thSihd !ti{z*cﬁ'ﬁl%ﬁ%&’gr §i‘3bﬁj&¥ axis of
conmponent or to a m¢c g nmp g sal

roorgani smco risin
o ERTRBEA S BB (8 BT 0,7, 0 00
B SR AR, AR, Bl 5, 0. o
TR F o 28T UG TED. B Bl GHRRHAREIR TR o9, o0

Sﬁg?gb% gﬁggz?(ggrnﬁﬁg}nor is an

. used '.herein neans a ﬁrp ein-,. .
(43 GOb ot Dot af he Gk I
. that conprises at |east one antigen that .induces or
mEppegieal egherenparihel spidspBrdatpgrdis lsfipball t o whi ch

said conponent is admi nistered, According to a

pr efer Fiswhueplogigilmetive coaponauinin esadebppoins@eqng a ggnpgpent thal

2007/ 076520 PCT/ US2006/ 062654 _ _ i '
induces or simulates the immune response in an animsl to which said component is
administered, According to g preferred embodirent, said immune response is directed to said
component or 10 a mUcroorganism comprising said component. According to a further
preferred embodiment, the immunological active component is an attenuated microotganism,
inctuding modified five virus (MLVY, a killed-microorganism or at loast an immunological
active part of a microorganism,

“frynunological active part of a microorganism™ as used herein means & protein-,

sugar-, and or glveoprotein containing fraction of a microorganisi that comprises at least one

antigen that induces or stimulates the immune response in an animal to which said

component is administered, According lo a preferred embodiment, said impwne sesponse Is
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directed to said inzarunofogical active part of a

ani croorgaal i san or to a m croorgani sm conprising
weabw/arearuinol ogi cal active part. Preferably thectwskivens2sss

h-."naun. ol ogi . cui active conponent of [conbs 11 is

effective for the treatnment and/or prophyl axis of

i nfections caused by the sw ne pathogen (41) or is an

5 i nmunol ogi cal active conponent of the sw ne pathogen

(41). According to another aspect, the further

I mmunol ogi cal active conponent of [cannbo 11 is i
diredddett Faid thonnolhgicdlr gdivegnt dna/weroprepRimt dx fos & ghicroorganism

i nfections caused by the swine pathogen (37) or is
coprisiigmeidnmhonblogibalactvesaiconponent of the swi ne

pat hogen (37). .According to m other aspect, the

f urplagFablsniEUReo ghaalolagisd yaive eopperent ofdtomi® 1| is effbaive for

11 is effective for the treatnent anti/or prophylaxis
theQeatrhdit @ﬁ&bloP@ng%s@&‘ inftidReCaEMINE thPgtvine gathofd) (40F or is an

I's an inmunol ogi cal active conponent of the sw ne
im P A@@%@Jﬂ abtihl coPFGRAMIIEE ddneAR@lcher (sagpect, the

-further i mmunol ogi cal active conponent of |corubo I

]

&R RS LY Sadih E:DE ! HRATIRRE iARMSboiER0RANL akdugpoalnt of

[
i nfections caused by the swne pathogen (7) or is an

i | ggi cal ¢ VAN arBHGRE o CRBx:RA 1 the swine
15 Q9 5oL G RATHERE oy R, B0 e i
pat }%2?}'}3‘2 'igca%l im?ﬁgbi%é%c&%@@x%%%&%g%%} Gfgﬁcg%ﬂgc ta}i%og:eé {37).

for reatnent a
ofi .nfections caused e .m,ne . el | Siont of
an OO of) BT ScePed dBmbuan nBbPRERE, el Bmbchent o
t hogen_ (24 ccording to another. aspect., the .. . . .
tediRt RO oG et s abha SR Pt oo Bl o fhe swive
is effective for Ehe {reat ment and{?/ or ’EKORIR | a>i- of
palbpgsadt] Qs T EREEIasFel HE S e 6T (BRehBGER P BF | s
an i mmunol ogi cal active conponent. of the sw ne .
pat HeguRng 3B) IR oR@rtg %o TRHET HEFREShEky gt component of
.further immunol ogi cal active conponent of jconmbo 11
{edrabeet Ifie effeoriae faythe rstrass ardier roRiBIRals o infyntiepT e by th swine
i nfections caused by. the swi nne pathogen SZI ) or is
patogdanifoc} eginvanokgtdaleticoppomestt obthesaepaibagen (7).
pat hogen X21 j. 66 WD 2007/ 076520 PCT/ US2006/ 062654
Accoredirdgat @ anahdrenspasipabd :furtdneinframpolgieal active component of
rnnmunol ogi cal active conponent of [conbs 11 is
fe@hbe itk ¥ladtior firhiee tdanatmend/orgrohy tiismf dpbyionasiuseddfy the swine
i nfections caused by the sw ne
pathogen {24) or is an imnwmological active component of the swine pathogen (24).

According to another aspect, the further immunological aclive component of
[contbo 1] is effective for the treatment and/or prophylasis of infections caused by the swing
palhogen (38) or is ap immunological active component of the swine pathogen {33).

According to another aspect, lhe further imwmanological aclive component off
fcomba 1] is effective for the freatment andéor prophylasis of infections causad by the swine

palhogen (21) or is an immunological active component of the swine pathogen (21).

6o



HE,

pat hogen (40) or is an imunol ogi cal active conponent:
of the swi ne pathogen (40). According to another
weaegpearés2bhe further imunol ogi cal active conpegemiS2b6/062654
5 [conbo 11 is of ective for the treatnent and/or
prophylaxis of i.n actions caused by, the sw ne
pat hogen (2) or is an inmmunol ogi cal active conponent
of the swi ne pathogen (2), According to another
aspect, the further initx3cinoloicl active conmponent
of [conbo 11 is effective for the treatnent and/or .
pr optuphding o ofvothal epdognihechutbed iByrpHegiel satve component of
pat hogen (44) or is an imunol ogical active conponent
fofifboti & @Rcie fpathagamefddiior prophiflayis bfapfections caused by the swine
i M ununol ol i cal active conponent of Its According to
patBERH REN) ARRA Ghinubdl ogRo adil cicsmpifeaiciliteeswior patingen (40).
treatment and/ or prophylaxis of.infections caused by
t heaswirdlfy 1R4RAYLNMshRD) RN firdednmimmolngbsighaiak aotiouen of
conmponent of the se I ne pat ogen (50). According to
t ASR&LHor tHeRRadeht Hor etioaf @fdctiattdaed by the swine
Emg‘%gr%p Egeﬁ%%{g%%céﬂrb?nbo 11 is gm'ctive for the
J.Leateent. and/l. s bNhESkIng Paheaused by
b e A o e 06, " ar
(21), .00 <l N daaaunagl ogiwcal., aet i eReRtivaf cdfi@nent of
e L L e T e R
Accor.di ng t.o anqther : B ALk ks i vine
feanikq Ugs E{gﬁ‘%b‘ﬁ gL n eain?eglg ‘ﬁggtltéor f&&fﬁ‘é lagiF %)Pﬁxﬁic'lmﬁ@*@i\%eg Gl G swin

ent o ective for theé

pa'ﬁ;%ga%;(g;m 55%8’3?4{8‘&8’%&@ 21%{: \%éé#}%ﬁgygg eg&l&f 1%%&#}%? gagﬁgiaéﬁ ey by
ti ‘ t of th i ne pat.h L (22) ., 2 -
S L R A e

active conponent of [conbg 11 is ef'f'ective for the ..
feqmimiine atecking a5 i g BBt e QLT GOV C A Bﬁ?ﬁ swine
the stizwi.ne pathogens (41) and E‘ﬁ?)’ or is an,.
palhoeemi§P byt iInaRrPPECEFR BHERPOBF PHES SHiNE l-*ﬁg‘t’éf%éé‘ﬁs
(41) and (37). According to another asPeg:t t he .
f ur tveordingmion shattyirc atveeic tihe duighsrpianplogical Agiiye spppPuent of
11 is effective for the treatnent and/or_ prophyl axis .
feafibé 0f ie etfedine foduseahihgnt phdogwpphelaxg ol WWieooy rayyeiEpghe swine
PCT/ US2006/ 062654 patl:rogerns (1) and (4.1), or is i
paBidebTIN Qrergiablal (2aXcdnidie (Z0npanentnupfnoiogcad whitve component of the
pat hogens d .)

swine pathogen (19), preferably {20} andfor (213

According to another aspect, the [further inwnmunolopical active component of
[eombe 1] is effective for the freatment andfor prophylaxis of infections caused by the swine
pathogen (22) or is an inxmunological active component of the swine pathegen (22).

According lo another aspect, the further imnnmological active component of
teombe 1} is effective for the weatment andfor prophylaxis of infections caused by the swine
pathogens (41) and (37), or is an immumological active component of the swine pathogens
(A1) and (37).

According lo another aspect, the furiher immunological active component of

feombo 1] is effeclive for lhe freatment andfor prophylaxis of infechions caused by the swine
67



and (41). According to another aspect, the further
i mmune | ogi cal active conponent of Iconbo I] is
weoehbwarésee for the treatnment arrtcl < or prophyPaxius206/062654
i nfections caused by the swine in of'tthe sc~~cne
pat hogens (1) 5 pathogens (1) and (37), or is an
i mmunol ogi cal active cop and (37). according to
anot her aspect, the further inmunol ogical active
conmponent of Iconbo 1 is effective for the treatnent
and/ or prophylaxis of infections caused by the sw me (1)
pallpatsisdbiems (4 01y i 41 jovapndl ¢3Q) actye cPEPEIRTY %ﬁ%& oTiBgpeagsens (1
active conponent of the swi ne 10 pathogens), (1), (41)
and@®d. (37). In a preferred form this conbination is
arljrrvarrrteci with Carbopol. According to nother :
aspagbididene fatohbre asjenmmuhel foghsr almmertolagcat oRpon sappeent of
(conbo 11 is effective for the treatnment nd/or ‘
1coltbe DMl c%kiBr e Ghr hofreahbmnad/onpegit lixys afiiefeginng eaused by the swine
pat hogens (1) and (21). or is an imunol ogi cal active
S palfRERAIPHIS @F) bPR UWkHRNGIBEbAGENS dhionchBokthd syiag prtbogens (1
Accordi ng to another aspect, the - urtl er
an& ypunol ogi cal active conponent of (conbo 11 is
“efréctive for the treatnent andl or prophyl axis of
-1 nf ectdong, calused a@%gf, h@e SHhe SnmlRdI ROGR NS (R loonpanatt of
0 [

(4157or 1s an 11 mundlogi cal active conponent of the

T e

t he | nol ogi cal active

palggﬁr%gg pﬁgtﬁé%?fﬁé%)@b gir %:1 a!ll f}ifn%{x&zglgﬁiicgﬁea&ﬂé Joﬁ%oﬁéﬁﬁ &l RS tswine

ectl ois caused by the sw ne

at hogens (21) .and (37), Or S 4.1 195 A (BQLhNKE with
10 ‘E’a*g%%?ﬁ%?n Zﬁt {ég “g’ﬁ égﬁavéinn%bﬁg‘tiﬁ'gggﬁg ’h%%%g‘%g&%sn“% R
_According to another aspect, the further |mrmunol ogical
Ca¥pflve conponent of 25 lconcho 11 is effective for

the treatnment and/or prophyl.axis .of i fgc%i S..Caused. .
e g5 T . St . . . 3 N P o 2 B i ) ._)ni Of

by SRETGUENE EeSDbG? IS 685" PETMIESBER) GRBEs S T
feombo 1] is effective for the treatment and/or prophylaxis of infections caused by the swine
pathogens (1) and (21), oris ap immunological active component of the swine pathogans {1}

i3 and (21).

According to another aspect, the further imumnological active component of
feombe 1] is effective for lhe treatment andfor prophylaxis of infections caused by the swine
pathiogens (21) and (41), or Is an immunologival active component of the swine pathogens
(21) and (41}

20 According to another aspect, the luriher inwnunological active component of
feombo 1] is effective for ihe treatment andéor prophylaxis of infections caused by the swing
pathogens {21) and (37), or is an immumological sctive component of the swine pathogens
(21) and (37).

According to snother aspect, the Further immmanological aclive compoenent ol

I
A

Jeonbo 1 is effective for the treatment andéor prophylasis of infections caused by the swine
68
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pat hogens (21) N el (3S), or is an .i t~tzttar oio i~
active conponet.1l of the swi ne pathogens (21) and
wQ0328)7/07é2c0r di ng to anot her aspect, the furthePCT/US2006/062654
.1 mmunol 0<3.ical active conponent O [connbo i] is
effective for the treatnent and/or prophyl axis of
i nfections caused by the swne 5 pathogens (7) and
(19), or is an i nnunol ogi cal active component of the
sw ne pat hogens (7) and (19). According to another
aspect, the farther iznBunol ogical active conponent gf -
pallio8@RTDY) dhill (38), of fsewt invenblogicelstive eemimart Aty Bne pathogens
prophyl axi s of infections caused by the sw ne
(21 Rakegens (3%) and (33), preferably (34). (35) and: or
(36), or is an imunol ogi cal active 1t) conponent of .
t hey SWiihe RAtROBeNasHed3)iharfdiid3jmpuelatablaplita gpmponent of
(35) and/ or (36). According to another aspect, the .
;cmfixH{S 4R erbLRRUROLO GAREn A8 DN Soppteostiiefatticos catpbibsnibeswine
.; J is for the treatnment and/or prophylaxis of o
| DEECH Q08162 WS &G BumMinolbfient sekReempaldnogihs s (i48 patbogens (7.
pﬁ%%%%ﬁ?% y“%ggfsdgnd (21.7, or is gﬁ i mrunol ogi ca
.5ive conmponent of the sw ne pathogens (49)
m“@ﬁe%era.biy (5(). and (21). 15 According to another
aspect. .the further .ir | eghsak hdl¥@cdt oxguon edinpofent of
F oonpsiy T MR Cp T IS, APhE" makhae: }

o ﬂg’g’gﬁg rése‘ﬁ[a%é’\}tg%é? kl?: é@%}}%&ﬁ '{)ilmﬁlzog giobﬂ\?gg%: @i‘é‘iﬁ%@(&%ﬁf)@%{ﬂﬁ? gﬂi/\'gﬁ%wim

an i munol ogi cal active, co enby 8k & RE 58 WhPBnotogical aciive
eseno g 469 BOTUPLbH . (o0 (3 and” (e
Accordiiig to another aspect, the fULtber 1036
ComPRPNGH e iR BRL0S GORP0 Fan pef “"’1’2{')451?%”3,?}8% or iR
effective for the treatment .apd/ar prophyl.ax].s.o0 nent of
i nf AC'ERE ©a R bWt’%g?‘?wf‘H e dﬁ%‘ﬁ“&&‘g’ﬁé‘ﬁ( ﬁ@?" bomponent. o
preferably (50), (20) and (21) of §s.a i o
jeanmimut Gk oRcsiat [y W%’@@W%E aonbylasis g MGgia RERG Seswme
(49) preferably (50)., (20) and (21). According to . c..
pathogtk diagrprably (He ff“ér(tg-h*e pr isrmUABTBgioskr! 20T Jemponert of the
conponent of [conbo 11 is effective for the treatnent
snaRthobepsdphyrebiasly ¢30), andf¥dt i ons caused by the swine
69 WO 2007/076520 PCT/ US2006/ 062654 patho?ens (49), .
pr efippablng (BGhFhE203pect( 38) Tanfkr (Rmmpolagical jagtiygn compovert o
active conponent o o '
fcombe 1] is effective for the treatment andfor prophylaxis of infections caused by the swine
pathogens {49) pref srably {50), (20) and {21}, or is an impunological active component of
the swine pathogens {49} preferably (50), (20) and (21).

According lo another aspect, the further immunological active component of
feombo 1] is effective for the ireatment and/or prophyvlaxis of infections caused by the swihe
pathogens {49) preferably (30}, (20 and (21}, or is an immumological active component of
the swine pathogens (49 preferably (50), (20 and (21).

According lo another aspect, the further immunological active component of

[combo 1] is effeclive for Lhe freatment and/or prophylaxis of infections caused by the swine

3¢
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of the swi ne pathogens (49), preferably (50), (20).
(33) and (21). According to nother aspect, the further
wonunoéagi cal active conmponent of [conbo 1 i 8CT/US2006/062654
effective for the treatnent and/or prophyl axis of
i nfections caused by the swine 5 pathogens (49)
preferably (50), (33) and (21), or 'is an
i mrunol ogi cal active conponent of the seine pathogens
(pi)) preferably (5i))_, (2t)) (33) and (21).
According to another aspect, the further |mmnological .
pallRQtis(€d)camisabENBOF20),1(38rpd (A1), drds WEIPERIPIPEICRIGICIYHEmponen
treatment and/or prophylaxis of infections caused by
of i risdpatRepdtiNopelesatio)), (BN dperaBi3l}(50), (20), (38)
(33) and (21), or is an inmmunol ogical active 10 .
CompebRnts @f sib@eswbper, pht hoges (moymolywicl eclibt yropgenent of
(20), (38), (33) and (21). According to another '
{cofdbl E_gk’e.if&ﬁﬁqefi’w&b gEatiBRURdbogptalladctinfectoompunehty &g swine
Iconbo 1.1 is effective for the treatnent and/or )
oIl haxds v 1507 et @msng apsest ibyn toleursidging! active componen
paug%%ﬁ%%éﬂék%f%}{ l(?);g])@} {an'd (%9)’, or is an inmmunol ogi cal
~ACLlve B p@ferdoReseMe (3spaddegens (11), (0),
ol tgig‘]bd\k%4?8«)%96%%@&%02%?%'&33‘3& gy\g{g%hgr aspgct, the 'further
i nal.egi cal aeki v NEReO o881 Ladive Scomponent  of
e?;ﬁg%ct%}gg(gé ﬁgrmﬁﬁate} o TR N&MLeO finn & B

e treatnent a i1 d"or proplrylaN s of

{wia%e ti%ﬁ%e%%fcaﬁég &d t!%Xm{eHieanlﬁ’gﬁ'é ?@g}zﬁ%ﬁ?Sﬂﬁ&%ﬁ&r@ Ghused By the swine

an | muno active conponent of

B e

ogl cal active

t of 20 1¢(6)inbo. 11 i 8 eff eVt ol bhe
corpaRTH e A G srouig ReEobr SO TR aR Bl

ti ONS Ccause

the swi ne pathogens (38):. %ﬁ% (2 ang , dnSnt of

an ARTRINGE o B DGCRPUL LU MERPIERE il oBbochen

pat hogens (38). (4). (21) and (19).. Agcc gxgi g + e s
et s e for 3 e R P B oD AP by gy thesvine

conponent of [conbo :11 is eff ect,i‘\ée‘ for the . .0 ihe swine
pathogas NEhL (4Hd b1 Pr epEy PRMERBPLOgiR AT B ASTRYITELY BY *

the swine 25 p athoge ns (20l; preferably, (20), (31)
patioder38Y), (40), ard{1&h i mrunol ogi cal active conponent of

7() WD 2007/ 076520 PCT/ US2006/ 062654 the swi ne 4

pr r tAvcogernsio 20ther( a@byt, thggyrther immunological active componert of
fecombae 1] is effective for the treatment andfor prophylaxis of infections caused by the gwine
pathogens (38), (4), and (19), or is an immunclogical asctive component of the swine
pathogens (38), {(4), and (19).

According to apother aspect, the further jmimunological active component of
fcombo 1} is effective for the treatment and/or prophylaxis of infections caused by the swine
pathogens (38), (4), (21}, and {19), or is an immanological active component of the swine
pathogens (38), (4), (21) and (19).

According to another aspect, the further immunological active component of {combo

1| is effective for the treatment and/or prophylaxis of infections caused by the swine

pathogens (20), prefesably, (20). (31) and (38), or is an immunological active component of
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According to another aspect, the fin er inmunol ogi cal

active conponent of [conbo :11 is efTective for the
woneeo7esken t. and/ or prophyl axi s of infecti onBCTASS®E/062654

by the swi ne pathogens (5), preferably, (5) and (24).

or is an imunol ogi cal active conponent of the sw ne

5 pat hogens (5), and (24). According to another

aspect, the further imrunol ogical active conponent of

[combo :1.] is effective for the treatnment and/ or

prophyl axi s of infections caused by the sw ne
the painb pgteorsné €))). (PeP8 ably, (1), and (5), or is an

i mmunol ogi cal active conponent of the swine pathogens

(1) AceBfghe(1B)notli€ adeeoni faghdrmanoethgiesl agieciompppnt of jcombe

.further inmmnol ogucal active conponent of [conbo )
1y islerfeckife @ @6 tiewmnshor addie fiogiataxenel trfiettions prophyl dhe gwine

of 1 nfections caused by, the s ine pathogens (41). _
paﬂ?{gggx:%i Dhferabid Q) arkiZZD). o128 imobi@@)ogichBlejive (ampehemiofthe swine

59), or 1s an immunol ogical active conponent of the
ABVMNE 5P sg9ans (41), (40), ("7), (:28), (29), (.31).
SR

). According to anot her aspect, the

flgr %\Qc%?%ia«%%h?%ﬁsﬁ@én BERIME: iSRARERERE Rfivd canidoent 15 jcombo

eDective for the treatnent and/or prophylaxis of
< Lnfection _ 1S W B8 1 QG d by the swine
Y i é‘? ‘cﬁ%ﬁ)l S &?‘6 e?&a%) Rg‘ggls%{logkﬁx Aw{i’%é?%%?&%gé %use y the swine
| mmunol ogi cal . active component . of..the, s | QIR wine
patkza%e}m gﬁﬂg ei(egéﬁ_} N {gécagﬁ &,Ic)ntgﬂ %ﬁg&#ﬁl}l.rﬁ Oé*“?&gé%\é\% t@?m%lﬁ%ﬁ(w wine

further i t nol ogi cal active conponent of the
palbeyiF Hﬁtz’lngkgvacci ne is selected fromthe group

consisting Enterisol<l) lLleitis, Enterjseoli8. -

| st o MeReh Fpe) By 6@6}‘%‘2‘,"?%%3%?“%%%?‘(’Fﬁ"z‘%%—“g combo

FF, Enterisol , ERY--ALC, :fngelvac ,APP _ALC, |n Corrtren
113 aREctive d’@é|{§@a‘g§z};uplen_'{ Hpgz T PROR Elp.yg\é)é: rl)}' ectiqys é;aferc]gb%-] #RCawine

ingelvac ©~ M hyo, ingelvac | z; PRRS . I ngelvac >, ..
paﬁ%.ogms (ND H?Teﬁeﬁlﬁb’{ {0 ?jz’%R@R@]@&}); ﬁéb £ g’&;yﬂgé %,};N?ﬁg)rlg,g an unniuiolngical

Reprocyycl(r) PLE, TetguardiM To_i \(qc\[qADﬁli‘_ e .
acilvexinpacdt Pf the swHae gitlegeny &l } (B E3E ﬁ?,i‘»pﬁg%)z{o 3, (1) and (37

i ngei heinr, St. Joseph, "NIO, USA); G rcovent, _

Por gickbrgin€ab hnotRomeicti SeBRber inmmairgzal agtie ogypponent of Jeombo
2007/ 076520 PCT/ US2006/ 062654 Porcilis Fri', N _
11A9" Giekdives &) ihassamteni Bodioi brapBy!Ras rof i infeaonPoransadi by fhe-swine

c7.1i DF, Porz lis APP. P. orcilis .AR T..Porcilis
paﬁlo%;éns sDinresBaBic] (o), 9 1B0(38Pkad (SBpockias iRanedbgicBirine egponent

ofte.Porctis PRRS, Parcilis
of the swine pathogens (1), and (5},
According 1o Tarther aspect, the further immunological active component of

the combination vaccine is selected from the group consisting Enterisolfd Heitis, Enterisol®
Heitis ¥F, Enterisol® $C-54, Enterisol® SC-34 FF, Enterisol® ERY-ALC, Ingeﬁ:‘aci'&‘- APP
ALC, Ingelvac® AR4, Ingelvac® HP-1, Ingelvac® HPE-1, Ingelvac® Wi hyo, Ingelvac:
PRRS MLV, Ingelvac®h PRRS ATP, Ingelvac® PRV-GI, Reprocyc® PRRS PLE,
Reptocyc® PLE, Tetgnard™, Toxivac® ADE, Toxivac® Plus Parsius, (all of Boehringer

Ingelheim, St. Joseph, MO, USA); Circovent, Porcilis Cofi, Porcilis ERY + PARVOQ,
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Porcol 5, Po ciis Aujeszky, Porcilis Begonia Diluvac,
Porcilis Begonia. T.D. A L.. Porcilis Begonia
woniea7érp Porcilis M hyo, Porcilis Atrinorcl PCTiUSem6/062654
SileYCerl ™ $1'11T . Il co Sileacer(r)t? 5 13PME, Myco
Silence ~ ME. %Byco Siieneetl M:Mco Silencer , Once,
Nlyco Silencer MEH, Rrinogei (r) SPE, R iinogenlt
C TE 5000.. Riinog 11:,x' CTSE. Scarp, Sow Bac,'i E
11. Sows' Bac : CE H Sow Bac E ' |'REC,
ProSystenn(r)it CE, ProSysteni(r) RCE, Pr oS%/ st er n<k%
Por&REGry, Pooiy<Hawt Porslis Prunebordlis Beyai BR. forylis APE, Porcilis AR-
Rotanune’ : with Imu at 11, P r oSyste 3(r) Rota
T, 1F@SY SRENDE, PorRiit @owole Pyl RSV is By AT forteT Preits Nf«ﬁé Porcilis
"'Rota with T.nmugao: (r)? I.l. 10 ProSystem RO, Td Rot a,
PorEs GOWREs AlnkskG PRElin@bhonidkivac, FowgsnBedoniafrda.L.. borcilis
stern(r)' TOE, MaGESTIC 7, MaGESTIC 8, MaGESTi c4"tz
Beglhla Ly H‘é rorcilis MMRGEROIE Altinwdrd, M SRUileRoer® HVM GERT Wencer®
TS with Spur, End-FLT etnce(r) with I nnugen (r) I:l’.‘w
GadL R ki Wvco BRREIE BEMLE S)lendeRYOBeg dviye Slencer®
Beﬁ@\ﬁl‘zg—glﬁ%ﬁc ld:%rt:e Argus ~I ~ SC/ ST. Sttrep

E LZsnaNetRsoih. i ond@ens dTSE, SobrkstwbBack B 11,
M?&?’%%m“ég %%gsn‘g%la ' por covac. pl %s,, Ery-sorb Parvo

tami :%; iX%BxgrB*&%t skﬂé F;MIL,&E;%QOCQ, pERExstblSkil RLE, ProSystem®

, eocolipo.r Parvonr aC, Par

TRgléstﬂr% a@pﬂz‘)?’gﬁ?&e Prc e’;thng\‘uﬁ %ug{ Jﬁﬁﬁix%%ﬁﬁuﬁ akoSystem®

Rotas f}fo%‘vsgﬁm ;i%f(i%%‘%ﬁt %’\* Fﬁogﬁ% 1Pt (9%;111;5»\ Rola~REn Pimunan&\ it,

ept ot er ia arrowsure

PSR RONATE ) w@?fRo‘éE E@@%ﬁ% SFBRFHUETE, frosRidiRe- 108,

MafFélé;LgE%JﬁR ;E I( r ;ﬁla(g‘g%%éo /\{/E:a By u,- E;I\-ti’dx g;ﬁ?ﬁz &“ES%&C;& 7 with Spurk,
FI.: E SURFT' ; RESP1S1J E R‘ RTU, FT. E: Sl F@ {M,&l B 2

Msgmsm@ RE~@3?1| SpurRl ERedsRidienepp Ugnh m_géex%u fpd-FLUence
/ Respi Sare 1 ONPRNER SAC P.|use.. FLUST. . oo Back

PRROETSER] RIESHS GUARE NI ac FopeliShrErR RESH. Streppfac. Jirep Bac®
ONE(r).: FLUSUREJFarrow su e Plus, FLUSI.| REf

mﬁam@y@m fle Cofkard, Bepihvacr ERGDARD-Porparag, plus, Erysorb Parve all of
L1ir1' ERGLUARD' ur, PleuroGmcP 4. Pneurnosuis 111.

I n?&s M0 2 00 BGBR Zﬁi PSR UB2086/ CER664 NeStabipanX unetite; Parvosuin,

Stdll,inr.une Uno, Sfellaniune Once, Stellairinne
Py @&s i8R mmsor M/ 1600 @S Uasiu ¢ dReGPios Ma@iDIA D, Duluth, GA); ER
espsure Respistire 1 ONL ii.; Respisure | Cae.l ~JE R

p RS piRiY, e o B wace PLUT L ERIOERRS-6 F BRI GR Repafpon- 59,
as Baypamun ). Atrolaac(r) 3, Brati' VaOR', .

Farrowsure®, Farcowsure® B, FARROWSURE® PLUS B, FARROWSURE"™ PLUS,
ARROWSURES PRV, FARROWSURE B-PRV, FLUSUREM™  FLUSURE™ RTU,
FLUSURE™/ER BACY PLUS, FLUSURE™ER BAC PLas®, F‘LUSU’REW.-"RESPISURE@,
FLUSUREMRESPISURE® RTU, FLUSUREPYRESPISURE-ONEYER BACY PLUS,
FLUSUREDRespiSure 1 ONER/ER BAC Plug®, FLUSURE™/RESPISURE ONE®,
FLUSURBIVRESPISURE 1 ONE®R, FLUSURE/Farrowsure Plos, FLUSURE/ Farrowsure

Pius B, LITTERGUARD® LT-C, LITTERGUARD® LT, PleuroCGuard” 4, Pneumosuis 11T,
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Brat.il acX-R, Ise ptferrri- : P7rirE3~ "zi.
“ilail.elafcsf4ri~~S , *R- 'ac -i illi;ci, PRVac: ,
wWORG/vex20 Pl us™ -1" (all of Pfizer Inc., New YecCkushbe/062654
USA), Suivawyn ]NO- 1 One. Suvaxyn Respi Fencl °
11-11.1, Suvaxya Mycopl asma,. Suvaxyn Aujeszky Bartha
-i Diluent, Suva yn A #eszk Bartha + oh-V Suvaxyia
Au s Ic -Flu.. Suzy ax-yn _Atiijeszk 7,93 - olw,
S-uvaxyn Ery-, Suvaxyn Flu, Suvaxyn vI . hyo. Suva. ~xyn
1\ 41-1-CQne, Suzvaxyn Pam-o ST, Suv n Parvo/E,
Stelumaney BrRe oo Fande Abw,  Stelamyiy ﬁ&p. HappRe #NP-@ Stellamano
Suv-nyn Respi Fend(r) I| |/ PI. 10 Suva axy
MyBespiie ResplRedvitne, Siasm&ax\ynﬁksmwﬂﬂ = E*-@u\i'sfépiwre iy@fﬂ@ R/ER. Bac
EC-4, Su axyn(r) E, Suivaxyn Suvaxv-n " E-oral. PLE,
PluSkY BptndcePLE/ Brisxld {Tgphesly SuvaxanBapanuB). Shveney §. pratiVack,
Pl,E + E. Suvaxyn PLE+E/Pr's gpi-, Sutvaxyn(r) STY.
Bra‘é%a%w R¥orbd-3Eba0s MacR/ Bupuformuf®, IR-VEuR-addje, PREVECR, PR~
-, Suvaxyn(r) PCV-2 One Shot (all of Fort Dodge ,

\fass%;‘ M\I&X\, f’ SCI %ﬁ'ﬁ{u%esg) a&“dé k, %ﬁ:. 135&),( SuvakyeNmE; One, Suvaxyn

\ ?%ﬂ}lr ;r{é @h&\nﬁﬁ’é&ﬁﬁy‘ P@iﬂ %‘é s %&%PA%mAG i)hhéﬁR Su\ axyn

ac Ex.cel OP3, | ~rla

'Xu;esﬁij tll’:aégaia 930 usam 11 A Wg%(f%»%/ g Cu( E)? {J%II,\QU ei%ﬁ% atc(,\t; E%(‘{c::) g&/x 1 Bry,

3, PAR AP ACll U PA " ,
b T o S R R o *35’*’3&@1% RSy —
SuspyRORFORE VAL, ST esy e%“k"ge%“" W‘; SHEST BRSO g, MIVHPS.

M 20 ParapacT SS P. A of Scher.i ng- Pl ou .

SuRgy ﬁéﬂesmdﬁ‘h\ﬂ@@%‘%&c‘%\ )a,;,{, @eh‘f‘l%édﬁ ﬁ£ % gﬂ“"“{' gﬂgﬁ) Suvanyn®-L,
Al'l ?| ER VAC- PRRS, AUSKI PRA- BK, =AU KI P « &

SupByPSULRFabL Suvann B, fuvep® BRYPE %@*‘ "CERFE&K* BYaXy
H PRASUI S- GLASSEP, MYPRAVA. C  SUI S NEU

PLBARVOS UV Ny n D AREF BEUMN VR SURRRI VG Rramrdsy ‘* Mi-one, Suvaxyn®
RI Nl PRAVAC- DT, S U1PR AAV AC-PRRS, SL'IPRA VAC- RC,

P, KoK RRAPPRL b, (Bulvioof PUS-20n2600 Gitedtyrt Dodge Animal Health,
PCT/ US2006/ 062654 Lab o :~~torins 1 ipra S. A, Anmer

Oiria@a, Papal rgS, QUBAL rivepith); SCOURMUNE®R, SCOURMUNE®-C,
Col i porc..Pl Us..B. aeppovac, Per-C Pore, Porciparvac,

SCWiEWCRARTARrPA{&P&DREﬁPI PORCARRAACIREShI pbl+ ¢ Righsigend,
HYO '1 SHOT, Rhusiovac, Roti auf-Lebendi.npfstofl>

MPBREAD Qg v ruirsabinng | Maieamot MK StagiglbmoftaNg, DVaxi Vac®-FEU,
| napfstoff" erk Dessal or nan, Toi'nau, Ger rmny)
VIREBEALE . MSHVEe ECANRT SERIVATXOHL 3, PARAPACE, PNEU PACR, PNEU
PACHOER, PNEU PACRHER, PRY/Marker Gold®, PRV/Marker Gold®:, PRV/Marker
Goldi-MaxiVae® FLU, Rhusigen™, Gletvax 6, Covexin 8, M + PAC, Glefvax plug, M-
Parapac™s$$ PACH (all of Schering-Plough Animal Health Corporation, Kenilworth,
NJ, USA) AMERVAC-PRRS, AUSKIPRA-BK, AUSKIPRA-GN, COLISUIN-CL,
COLISUIN-TE, ERYSIPRAVAC, GRIPORK, HIPRASUIS-GLASSER, MYPRAVAC
SUIS, NEUMOSUIN, PARVOSUIN, PARVOSUIN-MR, PARVOSUIN-MR/AD,

RINIPRAVAC-DT, SUIPRAVAC-PRRS, SUIPRAVAC-RC, TOXIPRA PLUS {all of
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5 Gel-malty); Hum Shield P. Parapleuro Shield=" P.
Parapleuro Shield r P- 13E, ithinicellk PAD, Rhiiti
weho@lud@&20" TX4, Prefarrow Shield | ~, 9, PrefaPCOWs2006/062654
Strep Shield X, Clostratox | ": BCD, Costrato -'R C,
Clostratox :(r) Utra. C'1300. Porcine Ecoiizer(r)"
3 C Porcine Pili Shield T Y.C Porcine Pili Shield
" Porcine Ecolizer: 3, Ery Seruzrt "'Ery ShieldT-Er>
Vac Ora, Ery ShiekPM-s-:1 5, PaznSTATO',1 Ei FEr
ycellT--1"Panvo Shi.eldl. IE. Pan.* Shiel d L5E. Parnma
Labb@atohioe i) S5, ARaneGBhig| ShaiPaFlossieplk [Golippre Plus, Haeppovac,
PucunloS"l AR SlI.Y, PneutraoSTART,' Mco, Lepto ,
Pcrféhp&lodﬁlﬁupﬁx ac, RESPIPBIR(EAHT - B& AGRPIEAREG |fé|»pr }Zew;wsaM Hé 01
Shield="(r)" Live_Amitox TefINNC Periinggens T%/
SH&B@XRh@«R@& | R oM G p FAE, rBRImdBeai, ShisalBagebK-vac MR35 {aﬂ of
Switzeiland); Nitro-Sal (Akro); or any antigen which
1 ¥} 251 ?ﬁ?&fﬂ%ﬂ DelksaltB a0 MRAK] Gennalssoviracheadhis: (Abrecht Gmbi,
erzta.tiveh. when PCV2 antigen is already present

Ry ) )4 PEMA iRt Slgelns: s, Bhinicell®
Geidtgigx%ai Igg%no:]ﬁf?é&“ \Pa‘f’& 'tf)@@m shiedds repiel

ereln, ded to any of those

F’DC gg@g g}te;'e]]%{lﬁggk' %-?f%fr ’th%fd ik b Prefafw %@MB SaRtdig Q,ﬂbsm 'ﬁox ® BCD,

se vaccines is replaced by the

{‘ZQb%/%hgpt egtgiisoxﬁzt ﬂg E Fﬁ)gf BELRL rhcoliﬁ‘?ﬁgf Al A% diBine Pili Shisld

I nunmol ogi ¢ active

nponent . of the conmbi nati.on a Ci ne; S Gk f
@ o Fl SRS SERTHGE BTN Tt FSTpT Seugs %‘Sﬁéofw Eay
Ileitis PP.:Enteriisol( SC- 54 Enterlsol , 4 PB. )
snermrﬂsowmmv%mcﬁné{@&mﬁcs hislagh %\Pﬁ"f‘zo&}&tg" foF, Parvo
tvc | ~ ac ARC-, |lzn ;ehevac. 1% TIP-| gel vad -
ShiblBE1L, Ml Qlicldet Para Shidid le—DygmnqS)d WR éll\valfﬁu}“ﬂ*s““{ Myco,
PRR5 .M Lir. ingelvac:k”™ PRRS A.'l"'"Fl. i.ngelvac=(r)
Lo RV;\‘,}SMT»R? DVIOEY LS PRRELBIE, 2. Feps Sbibldh L.aePlitox Tet!C.
etguar ~*c, Toaiv-ac k'r AD+ +E. Toxi vac< '> Plus

Al v 0, A Bl BaseDBwik@SaR, Nitro-Sal
P gi k’uﬁéﬁ eré,,o‘?fl a@eﬁ‘{é\ggﬁ ??&?W Porqg il T‘; FRY +

s RMeQinbb, Alternatively,
{"&,Bé?)vgr anpélp{%q.ufl \shx 5?1%:{%151%)‘%@ 1jh1|5 g?rgdi?%ﬁi %’LPSE%F%oricl‘l 8 t&.Arg_a ive

\xl}eRy,:P( V gigjgg{,q%r;g 5{%8?{’ chilege%%%) %\O %? géolse x&%&’éaf CiJ E’t §2ARGden, as

or CI™. or co

forte, Porci PRRS- Par "2 antia
depgijbed @kwn S 6&8? [ ?“BSggWF" L(ﬂ'&}?luv anegu rﬁms rf? (?z éié,zf;(;: a'mn gent

LD.A. L.. Porcilis Bego on I,LI_. e
prﬁz@ﬁ@prng ofhose, RS R 9 ’% bég& \l‘ %5%%1 a]s ctccscz%ad hhepblly,

g: : :c’;qr;gy%ﬁng:\/to &n@; g%pgmsltlp% Hglgl?re E]n%ert&cgoww &\Cgve component of the

Silencer(r) 5 MEH 1t]hiaogen(r)

cOnRatiCTE ag@mo:«mqugeﬁqwlphwggp (gﬁ%ﬁftg&g g%vg{;b Q%gxg Enterisold
I,

&miq FF, Enterisol® $C-54, Enterisol® SC-54 FF, Fnterisol® ERY-ALC, Ingetvack APP
ALC, Ingelvac® AR4, Ingelvack HP-1, Ingelvaclt HPE-1, Ingelvac® M. hyo, Ingelvack
PRRS MLV, Ingelvac® PRRS ATP, IngebvacR PRV-GL, Reprocye® PRRS PLE,
Raprocye®: PLE, Tetguard“’i, Toxivac® ADHE, Toxivack Plus Passivs, (all of Boehringer
Ingelheim, St. Josepl, MO, TSA), Circovent, porcilis Coli, Porcilis ERY + PARVO,

Porcilis Ery. Porcilis Glasser, Porcills Parvo, Porcilis Porcoli DF, Porcilis APP, Porcilis AR~
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Stns.- Bac'® CB Il, Sow Bactl TREC, P. ros stem: CE,
ProSysl em(r) RCE, ProSvstej -' . 'I'"REC. Pros stem >
weizbdvoieme. ProSystenrl Rotarnunedl wth |inugRafms2dob/062654
ProSysterxrk Rota, ProSysterm:|4 Rotanmune 1""N'
ProSystenm(r) TG EEn un6,R) Rota with I nugan(r) II,
ProSvstem' TOE:/ ota, 1?roS Met a:: TG-F7 t vv-.iili
| mugen: . ProSstem TOCE. It) MaGBSTIC 7, Al aCGESTIC S,
MaGB. STicrW with Spur ', NMaGESTic-P 7 with
Spark,,. MGESTIiC(r)? Swith Spur.Sr)u .
T, rondiARNDE; Far¢ily Pasicelh Popilieter¢ol Rityvag fortegRiroifis BBREeForeils
(r) 2. PRRonti SE, PRVf'Begonia. with DIluvacc o
Porkrs, PpwilisAgesky, BorSE SEeor®t PélpyBalorcilisrRygomad - A byj Pepeilis
| .nugent, Il, Colisorh, t: ept ivac, Larahivac, ) -
RedRAGGRMAS CoRtMME, hyBr Badiih ARamowd Mido SiEn@Ap BPM, [Myco Silencer®
‘oresp, Circovac, Neocalipor, Panmpruvac, Parvo?suin, -
BF’J\"}W 85 \BSitbnexs Mi. INiERSiRncddE, M UMIbo Bilowews Shss, Myco Silencerts
iral'lu. Akipor 6.3. Jespur gl-. Jesflu gl.- (all oP
MEHE WiRlopk TP pBt Rhitbldni G 50ERRHBAGENE (FBESSodER? SobIACH E 11,
;. ER'BAC'PLUS/ PTOFERM 5" ER BAG : Leptol'errn-5(r), ‘
AEALLAVBHI 8 Ty TRELEOVRHL € 0Fky BenBARE RESURTE RCEL BISSBitom®:
SotE BeR R %EU%@%A%%URE( r)’ PRV, FA: RR. OASU- RE
B PRV, 2l e MrraELLSLR Rl Wiih' Knogan®LE, ProSvstem®
TR EO SRy Bringgh oS E ot i Hruean US, FLUSC
RE D YER - BAG P S’ 120 phofllonmSUhds MhnohbBSRbSLAR Tnmuar 11,
Rof Py g bty K8 Fefelg et Hubt R @

RLL. 2 redimatSh BEsnaRreSRhquke JiONENERBAYoSystem® TGE,
PrgSy PR T@ﬁ‘“‘@u@gﬁ sy RO ﬁa‘E,“l&EFf&% FLUSUSRED: ©

: /.R.E‘SPISUI'R Ryl 2 ¥ E( r 4 = ’LL}§U:r BI F r\‘(\- W .r ; ‘-Pil_ S -". B Q‘:}.
MRS PAREEREG Fo MGHTETE T P ERaSSHe {pt spore.
LITTERG . ARD :' LT, PlauroGxrard ' 4, :Paeu oSt s o 2
MAGES Ticst &1 Wil nieSorind-Krldgneg niHk Eﬁﬁ%‘*ﬁgt 3 Bk Rdepee® 2

Once. Stellamune Mno. Stellarnune 75 \\ 07/076520 &
PRIROTSSR200RY G6208a Wil RBFPafPi:, AREsH %Q\L%)% 250&%8 ,Bq‘ffecg“mi’ Baok
spisure b, Respisure | (WE R):. Respi.sure | On/ER Al of
wiBahoudngi Bj Lolisornddeperd, Fambivag Roraqvas ipluh B SRRoWAN g o
Bkvpat nune), tltrobac(r) 3, I3rafiVac(r). 13rati~ ,
Inaedd Ind MEpberoCOEQUSA) Higrasp.d-ircpyac. Nepeoy per By orac, Barvosuin,
PR-Vacs ;rKilied, PR - ao , 'PR .
Progressis, Viraflu, Akipor 6.3, Jespur gl-, Jesflu gl- { all of Merial LTD, Dufuth, GA); ER

BACY PLUS, ER BACR, ER BAC® PLXES;’LEPTOFERM@’K’ ER BACH Leptoferm-3&,
Farrowsure®, Farrowsure® B, FARROWSURE® PLUS B, ¥ ARROWSURE®Y pLUS,
FARROWSLRE® PRV, FARROWSURE B-PRV, FLUSURE™, FLUSURE™ RTU,
FLUSURE™/ER BAC® PLUS, FLUSURE™ER BAC PLus®, F LUSURE™/RESPI SU'R'E{*';
FLUSURE™RESPISURE® RTU. FLUSURET/RESPISURE-ONEYER BACY PLUS,
FLUSURFE/RespiSare 1 ONERVER BAC Plas®, FLUSURE™RESPISURE ONE®,
FLUSUREC/RESPISURE 1 ONE®, FLUSUREFarrowsure Plus, FLUSURE/Farrowsure
Plus B, LITTERGUARD® LT-C, LITTERGUARD™ LT, PlewroGuard™ 4, Pasumosuis 1K,

Stellammne One, Stellamune Uno, Stellammme Once, Srellamune Mono, Siellannne
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Vac. Plust',z (all of Pfizer hic., New York, NY, USA);
Suvvaxyn MB One. Suvaxytn 5 Respi:Fend: (r) ME. .
weuvenoyes2dl - copl asma, Suvaxyn . ArljeSZKY 13art RETAIS2006/062654
.Dilue ., Suvaxyn Aujeszky:|3artha + Sxuvawn
Auj eszky- Fl u, Suvaxya A. ujeszky 193 - - o/w, Suvaxyn E
y., Suvaxyn Flu, Suvaxyn M hyo, Suvaxyn NTH One,
Suvaxyn Par-vo S 1'. Suv'axyn Parvo/E. Suvaxyn
Respi Fend(r)' APP, Suvaxyn R espi Fend(r) ZIPS, Suvaxyn
Respi Fend '~ -W. ] Z= | PS, S-uvaxyzn Respi Fent hi N
My Sy, REDis AR, QUEYR espisSrag:. dtdspisyre 2 QNER V"“&‘xé%‘&kf R Bac
E. Suv-axyn i M, 10 Suvcaxyn(r) E-oral, Su va. "
Py, BindSrhesik S L&I&e\i@l_(ﬁtxml@rii' Wngyeh 35 anamyﬁ) |NEC@’“~§F Z? Bxaﬁ\ act,
Suv=ax.-yn PLE B. SuvaxyukU., PLE-t+B/Prv, Suvaxy ?
Blaﬁ §h-BSUANIME)S® %M%adﬂfmptﬁ’wmaxyn BREY %cbﬁ\ilfS&vWﬁ‘\\ PR~
Pry' gpl Swax~yn~ii:: PC V-2 One Shot (all of Fart
: 3 a Ra A HKSaxvdSid t Bliyaxyn
Vag wf’mﬁ_ﬁu” ““%?ﬁk R e Ch

3 Resﬁff{fnéi C&i{ipl%% n 'LNT\ %&j\/‘ac \é%& AERiky! Bhyitlx + Dil@hg Shvaxyn

11 3, Maxl\ av* BIN 1,
Au;gvl\\ ﬁ%agﬁg ¢ ob 3‘#\!'& BY nxwga%?kx Loy !-%(Jﬂx\ zfﬁ%e@%&@ 791 @62 Sutanvh Ery,

PAR APAC 9, ,

PNEI PPA C, | PA R, ot ;
sogh i mp_m oSy PSP B SRR Vol
‘\’su@:gm ég@,fmi“ezng&:\ WBA (%Jaéib&;si{fk Fend: "V}}gé ! gmns\)‘:pa *g)lriy%%é*ﬁ“g HPS,

PAC |~ (all of Schering

SuasrpBeaticof? M. SHEPT %«ELT"%%%\W%%%"* SHERIRCE Sggom®E.

AUSK11.' RA- 131, AUSKI PRA- GN ) RS O
10 SubaNyiTR,E-SRl SWPRAREN] L EeRr PR ‘gﬁg’@é’s@m&‘é“% %E‘C%'s‘l’;‘gtg"m

NJ1YP. RAVAC SU'S, NEUMOSUI N. PARVOSUI N. | QEX@ %&“\ o
PLR,+ BARVESUINPLELBRAD 20 R Nepa ALY - 1 avel) P

SUl PRAVAGC-: 1RC, TWxi pR k PLUS éall of Lahor at og Heatth
P Bhpnand. RV, sphmdusa@hRoiaY -29pe Bol (i o8 hew Dodgs | 15‘8?‘”‘& ealil,

Pl us, Haeppov rc, 76 WO 2007/076520 PCT/ USZOOG/ 062654
OREnd C ParRpr &S, PUIoPanWyed); R. RSEOPBRENRE. ESCOURMUNER-C,

RESPI PORC FLU, Respipo.rc.:'"Vt. IM 1 SHOT,

scRhtEsuoNasOR; R t-mal-PherRl] mAsPARAP: ’xS‘RarIEr& ol Mz cRbusigen®,
SUI salaral, AK vac MK35 (all of IUT :ir rpf toff

M ﬁ&ck RESSRECExERRS, Toac ViR HORNY, MarVagi ;HINrided¥ack-FLU,
Suis, (Albrecht Grxbl t., Ger many); Haeno

M@ﬁ&« S:}s@m«l__ &mﬁ acD@Ic’é@ieew@g vebipebdt 3 B ARAR AR BREE PACE, PNEU
“Shield)?” P-4-RE, Rhinicell~"PJ

PACR-ER, PNEU I?AC-\&WER? PRV/Marker Gold®, PRV/Marker Gold®, PRV/Marker

ok
4

Cold®-MuaxiVac® FLU, Rhusigen™, Glelvax 6, Covesin 8, M + PAC, Gletvax plus, M-
Parapac™8S PACR (all of Schering-Plough Animal Health Corporstion, Kenilworth,
20 N, USA)  AMERVACG-PRRS, AUSKIPRA-BK, AUSKIPRA-GN, COLISUIN-CL,
COLISUIN-TP, ERYSIPRAVAC, GRIPORK, HIPRASUIS-GLASSER, MYPRAVAC
SUIS. NEUMOSUIN., PARVOSUIN, PARVOSUIN-MR, PARVOSUIN-MR/AD,
RINIPRAVAC-DT, SUIPRAVAC-PRRS, SUIPRAVAC-RC, TOXIPRA PLUS (all of

Laboratorios Hipra S.A., Amer, Girena, Spaim); Clostricol, Colipore Plus, Haeppovac,
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5 FD, Rhini ShieldT ''T X4, Pret:arrow Shiel dX 9,
Prefarrow Strip Shieldil, Costratox(r)(r)  BCD.
wGahosnwe20: .. . R C. Costratox- ' Utra C 1300PCPaISE006862654
Ecol ze.i 3 --- C, Porcine Dili Shield T 4C. Porcine
Pili Shield ' TM Porcine Ecolixer?~ 3, Ery Serun-i{':,
ry Shiekld~i Eryr Vac: Qril, Fry. ShiekP ~r PanST
["r-"-1s Ery. B cei P ?P:arvo Shi eI d k': E, Parvo
Shield(r)'= L5E, Parvvo Shields,': L5, Panso Shi eld,.
Parr. Shield '. Pneurrro STAR. SW P.neurrroST,AR '"
er-(MPyre BordifarkepRESBIRORGIART + BF, RESBN @R Q FLU, Rg&vﬁ%\" HYG
Shield 2, Salrrro Shield--"t' Live, Amtax Tet'f"
SHBer RhimigenskoiyplLdbeldinpftbi] dhlmapbraNSvisgleras v %MMD {all of
Heal th, Basel, Switzerland); Nitro-Sal (Akre); or and
1 l}'ﬁ%bﬂﬁﬁfﬁet hlmklsafmm anciluded, Gantlg) Cdppowsictiuesn EAlbr eeln‘ GrubH,
described abme. ; Iternative.ly, when PCY2 antige
ehgmgj)r;qgeqsb Prasem pirajiead hiefd hagepaecsingd®: P+EE. Rhnnceil?
- anntigert, as described herein, is added to

m‘iﬂ‘ﬁk(m%m&ﬁﬂ%& QTRQTLL GRS ANY | BeRFow erinfy Shikldth €1 RExBNE BCD,
' ' I's present in any of those Vaccines is

{‘ics}rsi?x?e(? &Xstfaﬂﬁ’lf@{?a 9”;3’0@eﬁmcﬁ§ @%ﬁ;“e’i whed her@tine Pl Shisld

I ONs ortant apect of the present

T"‘"(é\ég?c:iflg,(’ ))& gf?}bﬁle‘“ﬁ)grgjsf? %?&i%’gr E?;%Iﬁg ﬁgﬁ\s{@gﬁg th@‘é};r\ Vac Orl, Hry
conponents which nay be ri sed

) L1
St oditt ﬁ@rﬁSY% B digse ” §t8n }gu‘{g,ﬁafn,gﬁzém \é%(iih LSE, Parvo
Sci ences. (1990) 18th ed. Mack Ptibl., Easton) Eg‘
Shizkiie s, iaprouStaelikRioRerai FiieddE asz@mlq§ﬂ"y\§ §F\Og Wap)‘?ﬁi Myco,
acceptable, sterile solutions. For preparing a
LopRathizl40- 1 9ay @os it o afver Sipali@nt. efaliho iShjebld} Low. dmitox TetWC.
I nfusi on, aqueous isotonic sol-utions, such as e.g.
eﬁﬁ obfierQk W&{&@&@W%amsasmwp kB Bl Svitambmnd Biio-Sal
J |y "avai | able. The pharmaceuti cal conpositions

L RLALE 7 thd ESRIRBIoNY dlfded above, Altematively,
A%%p%?’é‘?ﬁg‘ﬁ%%ﬂt“\}ﬁ%k‘ Bt LERLBRO

\xl 19 &‘#SZ 61‘}@!&.96%%%} Fady © xcg?n{ %0 BB k&I tackiwh ! NiyapdnoWhtigen, as

€ S0 I on. |rect y before use under sterile

der%ggrgﬁfés f‘;ﬂgﬁgd vaém of hgseoéongﬁgtﬁo%sfahﬂweﬁg Qe (i Phe AN antigen

CI ne conposi ti ons of present
i nventi on,

”’“%E‘d% 613\61%['1 éo\& é?cli;w %S &5 i r m,% by d}@W\e’ &%m&{ ld &r\mbed herein,

used herei a‘'veterinary
acceptable 5 carrler".lnctudes any and all solvents,
di spersion nedia, coatings, adjuvants, stabilizing
agents, diluents, preservatives, antibacterial and
I“‘%ii’-ﬁ’f“]lal1‘5’1%3ungal agents, isotonic agents, adsorption

An important apect of the present invention is the preparation of the combination
vaocine(s). The skilled person knows additional components which may be comprised in said
composition {see also Remington's Pharmacsutical Sciences. (19%0). 1&th ed. Mack Pabl,,
Easton). The experl may use known injectable, physiotogically aceeptable, sterite sojutions.
For preparing a ready-lo-use solution for parenteral inj gction or infusion, aqueous isotonic
solutions, such as e.g. saline or corresponding plasma protein solutions, are readily available.

"The pharmaceutical compositions may be present as lyophylisates or dry preparations, which
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del ayi ng agents, and the |like. Diluents callinclude
wat er, saline, dextrose, ethanol, glycerol, and the
woi2k@/0760t oni ¢ agents can include sodi um chl BCTA®2006/062654

dextrose, mannitol, ,,orbitol, and | actose, anong
others. it) Stabilizers .include atbu&nin and al kal
salts of etliylenrdialii. tetracetic acid, anong

others. Preferred adj-uvan s are those as descri bed

above. The i mmunogeni c conpositions can further

i ncl ude one or nore other inuntinonodutatot vy agenés orit
can SkC Recasstitubed gith iankervireikiatdle selntier fapdisbelyp use paper sterie

cyt oki nes. The i nmunogeni ¢ conpositions can al so
contiiohd 6@, Asenfitaiphiiccin rind Merth.it}lLate. ~~hile the

amounts and concentration s of adjuvants and additives

us gfiadibm ESintrh@ogand &3 vaoting henpstioane! hnpaainl gryegg can

readily be deternmined by the skilled ar_t’i san, the
ncREESENL: inBMaRcHARY GRAEIRY atess. canped htrcinits vowripy stagable

romabout 50 ug to about 2000 ug of adjuvant and

carRECHELAR! Y RRURE 250 cHEI displrsiBoSReddd, dobiingeaediivmts, stabilizing

conposition. 1n another preferred enbodi nent. the
o RERRs ] MUERLHAR £2BLEIR! AlesiiNAGHIaBeS GIRESI dibaf Sdsorption
*‘v‘%c[j“'h%ﬁ%é‘rﬂg‘“‘ R T o about 60 Ug/Till of

anti biotics, d nore preferably | ess than about 30
é'el%n%"é%e%{s’l &gfﬁlegﬁ\tqi biotics. According to a further

enbodi ment the conbi QN NRGS] Bfarlof dlf k@, and the like. lsotonic

deh@g}“;{f*‘e‘é‘? ~“f‘$“‘%h‘g&%%£n%‘é&“¥?%n’ Pl Aol e

or dehydrated by.,other ARLhOdS: A N8MioPbh®lack®, arong olhers.
3&’-‘?{\9‘3‘@&‘%@?‘?’6‘?{&3{‘ ])s/d'o}fim&“%’o(r?ﬁc')s‘sﬁt ?}g‘%n%&s’ b‘rs{ebi)yt}élrlat e%l )i n l
_aqueous (e.g, saline . PBS.pho te.hu d & pthers,
Sighpndyy BBl s iy RO R G R ampus, ohers

n
E, ?s gg%rfgeﬁ gfli[ijléﬁ-' zg&?sr zal ; g%?%%gl;—%or@%% %&%gg@%‘; 1}1%} ggegi ¢! comgési tons can

al um num based, carhoner based adjuvant)., 7S W ot
fugD ApOFESE PCHPESGH6IIEBYEER “*&@ba&%eﬂg%ﬁ‘g‘ '8, g interleukins.

adm ni stration According to the present invention, .an . .
intefffrens iox/elhqmgqﬁ{neg;ﬁig_im%wquo WO CAR also mcﬁx‘&é Gentamictn

adnministered to pigs provides effective im-xutn ityy ...
and gdérfrédiater Whibbihe lkogluetaknd pireenijagae f qgrEepts gndo?ﬂdfg,b‘%ubdul in
and at |east one further pathogexi as listed abgve. . e
hPrefierad oo plkanativentorocan wadilvglendetenmpped; prothersbiiefgrtsan. the
and prol pbyla.is crf mcrobiologi.ca.l diseases in o '
prBiefSinadngioh batianhlabowenposie sgprising ffogy altsey 30 ug to aboul 2000 ug
enbodi ment ., the conbination vaccine is adm nistered _
oft RjiRiaiSarkdNreferably about 250 ug/ wl dose of the vaccing composition. In another
preferred embodiment, the present invention conterplates vaccine compositions comprising
from about Tug/ml to about 60 ug/ml of antibiolics, and more preferably less than about 30
ugfmtd of antibiotics.
According to a further embodiment the combination vaccing is first dehydrated. If the
composition is first lyophilized or dehydrated by other methods, then, prior to vaceination,
said composition is rebydrated in agueous (e.g. saline, PBS (phosphate buffered saline}} or

non-aqueous solutions {eg. oil emulsion (mineral oil, or vegelable/metabolizable oil

hased/single or double emulsion based), aluminom-based, carbomer based adjuyvant).
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one or two doses at art .interval of about 2 to 4
weeks, For exanple. the first admnistration is
woendrarred when the animal is about 2 to 3 weeR6TUS2006/062654
about 8 weeks of age. The second 10 administration is
performed about | to about: 4 weeks after the first
admnistration of the first vaccinantion. According
to a .further enbodi ment, revaccination is perforned
inan interval. of 3 to 12 nonth after adm nistration
of the second dose. Adm nistration of subsequent
vacci ne. doses is preferably- done on a 6 nonth to an
annual basis. In another -preferred enbodinent,
DoAfk 4Rlamyaaetinat ed before the arge. of about 2 to 3
weeks shoul d be revaccinuted. 15 Adm nistration of
SUhSREMBR 1oVIAE SRl GoSator, Snpiktdrabhyuiiohe combaation vRCCine
annual basis. The ampunt of conbi nation vaccine that
ﬂdnﬁlﬁzst%wé% g‘é%&r&’ﬁ&% NESciR irAtmitn gsack: entrsbiofopivaleinfoctions caused
accl ne nd t he schedul e of adm nistration. Typi cal ly,

by F\C\SE Gk ANhdasd &é%ﬂiﬁéﬁbﬁﬁ%\éh RsISsE alve. Padbki echilbinateny off udzens
preparation is used in the conbination vaccine, an

Ic)r?}\ngn,.‘z@% andgﬁo;%@ﬁ&?& i io ;b“'{iﬂ@&&u@ﬁ@ﬂ&s Al shbaut

dose, prefe |y about 10 to about 10
TCl1 f ok ish@dhidieddhaupigs in
10 o ‘%F ;1;9&% mbgﬁ{x&np F‘% %g%girag?n a{?n acﬁ vaiti ed
ni S nor " N St iamaldivi@rabion is
"‘“’r‘g 8 ) Ugga o ¥L 3%@2"3[ ﬁlgrh W, quﬁw gact 3ri al antlligein ¢

pulé‘%ﬁ#g ﬂ\“lﬂ Shélgg Dn‘fb%%t 9 %V‘Q‘?"%&SCF abhl® YBGSIJF %‘k The second

abou 6 about 109 col ony

xdlfg{%gs?:pgonalgg:é%gm ?}1&)&% %&ﬁgi} wg% 1{1@ &L 2k, nnsf’}gl?dﬁtof the first

rmre pre era
about 10 to about
vasCHEsYe ACEPTENE 4P ﬁdplﬁgf gaxgiﬁﬁ{%? Fey accwaf ﬂn §#Q~a {Hllééiezﬁ% witerval
i nclusion |evel of at Iea st tt. 2 (H d“g‘}‘g?“gg‘gﬁ yui:}sequem

of zommbmﬁévowfmryﬂ@gz%}%% dlisy seop ©
with about 0.2 to about 400 pg/ dose, ]Idg . Jore. rre&,efemd

vacclsl Yosesiid hrelbabl donegon gdb &15’8 oo PG B8 | o SUFHT PIEeEe
more preferably with about 0.35 to about m(i) td

enibatinte ssimalstyiabdinatasrbeforphenes alisbguly PR wskitogdpe feyaccinated
about 50 ctg/dose, still nore preferably with about

A@QwidBhinnald ouifseqB6 wagdinkodoses is prefrabi fenepnan apEsl Y5 t h
about. 0.6 to about 15 pgg/dose, even nore preferably
5 Wit aahostof cBnBation vabinet thé ipgfactvsdepenizen lgparediants of the
preferably with about 1.0 to about 6 ,ug/dose, and

vabili lan@ORE spirealier abdgminkthioabdypicdly3 whenapolnactaged virus or a
pi g/ dose. For exanple, the antigen inclusion |evel of

mb88ePCRE Fhus Drdafali R ns@ iafies alliynaibn theinROVRRERNpof the vaccine

protein as provided
containing about 10° to about 1 TCIDy per dose, prefersbly sbout 16 Lo sbout 10° TC1Dso
per dose, more preferably, aboul 160% 1o about 10% TCIDs, per dose. In general, inactivated
antigen is nomally used in higher amounis than live modivied viruses. Typically, when
hacterial anligen is used in the combination vaccine, the vaceine containing an smount of
about 107 to abowt 1607 colany forming units (CFU) per dose, preferably, about 1 0* to about

10F (OFU)Y per dose, more prefesably about 1 0° to about 10% (CFUY per dose. Sub-unit

vaccines gre normally administered with an antigen inclusion level of st feast (0.2 pg anfigen
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hi rewvi.th, contain,,, about 2 ug to about 150 ug,
pref erbably about 2 pg to about 60 pg. even nore

woned7areaby about 2pg to about 50 pg, even nor 8CT/US2006/062654
preferably about 2pg to about 40 10 even nore
preferably about 2pg to about 30 p.7 even nore
preferably about 2pg'to about 25 u ,. even nore
preferaably about Zug to about 20 pg. event rniore
preferably about 4 uu to about 20 pg. and even nore
preferably about lug to about 16 pg. Tn the_ case of .

per dorbpraitabbrvilly simol H240 slteat 400wy dede s mpre preferaly with aboat 0.3
preferred to use at least | to 10 |l ogs, nore

1o BER100 abldyse, bréhGnork pgdoratin dhithmbeut Priefle Pl yO0 go/dosgy still more
S. In the case of conbination vaccines that includ :

prefefbbly with afdRr 0.8 1PRIBREE0 a@idte, tBlemart: praferetly withigbe@ N45gs about
nore preferably. 3-10 lots, and nost preferably, 5-6

30 1t LQQ&L JNEmERMRAS b O AGRATl dibng about ti Aggidowe rténomonrgyeferably
e applied intradermally, intratracheally, or

with %&f 499 D @hduY 8 LBRBs PRQsdt pRferpiiehethabbyt Ity abeut 6 np/dose,
a |ntranuscularly or intranasally. In an

and %Jﬁ{r?fL}re quﬁ‘)(al W %\tl@taﬁmw Q¥ 8, 3NN 0 QMAASe. tFRx aRBhylet be antigen
ar naceut cai conpositions as described above via

mc?ugma ;%\r‘&ﬁ%&etgg H@\ '&@f{ﬁ;@& Qfes¥nid b @x‘é iy @Rl d @Bteﬁﬂ&s@xox ided

stemc app ication, th

harle}si tt!:; gu\lg/)ﬁ g@ﬁg Sbaut l%t ri.at\éaiﬁ |1§5 ug! %ﬁ%ﬁ Gish@r2 ug to about 60 ng, even

aarterial; PRt aperit oneal , oral, or
L g ¢ [ Gbk&for &2 QQ@[ £ 40 pg
mongrlbﬁ&g:F .6lﬁmi t%m 06'1%0\’1 etgt g Rl & rﬁéxr S:a?cg nrg(gfas {5/1, Iu aboal 40 1g,
0 ev %i%%}&g%g%n’&q)h abot g i an O;gg‘i’ leY &n 1&191];3 ?éf'@fxlﬁ{ %&@f 24y f)Gr about 2

apu monar i [
directly in o |ssu,¢0

Hg( gmarfggrplmegem{)lzgx a{ﬁtné*" ‘Orﬁ?geﬁ Mne r% r;%?gé)?eq?m% .ab?u‘t 4 ng to

ti ssue). Dependi ng on th SI re rati

S8 39 G B TO O U0 ) BB aHE eﬁg‘Pié‘c‘t B ?lh“%“ma“"“
treatnent, the conpositions acc Fg L‘ﬁ t he |nve N s 1o
vapyes Heat izcider(P Dt nerobiEa topses "e’ﬁ’a g {fhiogs: ?‘%8‘? ‘9‘
ters ~ittently, for instance on a daily basis f s

losewel mbst gasferpbinefek dogor Imbaressy C%fﬁ@n"“ﬁmdlm‘f“fab rt%m“"“‘dv (4. 1t
dosages. 5 Methods for treatnent ct another jnp

is preoiinente ofeashieto vegt nore prsfegblye fHEdodserd RSt pr reibrabiy, 5-6
prophyl axis or treatnent of di seases caused by PCB ',

io@d one or nore swi ne pathogenic m croorganisn(s),

Therein a PCB' 2 antigen, preferably> a PCv2 ORF2

pr ot@giN c@fpRievi dedrdieyr avi the, iremakionf wmayhde applied tniradermally,

i

ot
[V

inlratvacheally, or intravaginally. The composttion preferably may be applied intramuscularly
or intranasafly. Tn an animal body, i can prove advanlageous to apply the pharmaceutical
20 compositions as describad above vig an intravenous jection or by direct injection into target
tigsues. For systemic application, the inlravenous, intravascudar, intramascular, intranasal,
intraarterisl, intraperitoneal, oral, of intrathecsl routes ave preferred. A more focal application
can be effected subcutaneousty, intradermaily, intracutaneously, intracardiaily, intralobally,

intramedullarly, intrapalmonarily or divectly in or near the tisswe t0 be treated (connective-,

3
(o]

bhone- muscle- nerve-, epithelial tissue), Depending on the desired durgtion  and
80



(¥

10

vl
x5

20

)
(v

I .inmunol ogi cal. active conponents c ffective for the
treatnment and/or prophylaxis of the 10 infection
woaowadedtny said further swi ne pathogeni c m cr oBCYAISRENH062654
is admnistered to an animal. in need thereof at a
sui t abl e dosage, According to a further aspect, said
PCV2 OR P w protein, is part of an antigenic
conposition, as described above. 't'hus., yet another
aspect of the present intcrition relates to a
conbi nati on vaccine that conprises tarry one offhe
offedittdn@RNOL thee oot | ascoppositidd arerdeul th hpdnYeRlpn Tay be
cornprises PCV2 ORF2 protein, and mi ot her |
adrhi FRINENE OJn0@ in€ BbderA Gimase ako nmememﬁef fasopgignse fogy & dply basis for
treatment and/or prophylaxis of an infection caused
sex@f)éi @ﬁk dregtNeimdisndpatitegandsagescr oor gani sm BRI EF
TION O~ THE DR ANVINGGS Figure | is a.
schematl c flow diagramof a preferred construction of
PCv2 ORF2 2tt reconbi nant bacul ovirus; and Fig, 2a
Me%gago@tré{t&e&a‘:h a schematic flow di agram of' how to
roduce a conposition in accordance with the present

Ny ! 5 EPHE! iR dPRE B
IEM ¢ e“ﬁ/é?ﬁh’ Q‘Q%QE é@%@o@?ﬁ%&ﬁ%@&@%&oée/ ogggsa? s or

ire%ﬁaam fold disg %J‘&ugsﬁmﬁ% aﬁ& o thbeP E@i‘n% ﬁa&@@uenm&h@fdoﬁsiaﬁxsm(s)

ures accordance wt he pr esent

b Qe HIBRES MEE herbiad, 'md further
“hf"ﬁ@’s‘épé& ﬁ%ivé% prgfigggr&g%\d“egﬁg tp&? film ’l{l ust ratuflc;n only,
d t hi th
iman?)(ﬁgggﬁglaggxér é%{)g@”%%e&tégﬁt for qﬁ% e'{[x%%n@n! ll%@ &a{)ﬂl\g\ﬂ faxis of the
Thi I th
}niﬁté{();o%?dgp n? hzgc? Bﬁg}geé A mqe p'{t remg nxp%\lgor?ﬂag?sn% F %mﬁt%leﬁgto an
that are knovvn in.t rior,art. Four ¥ )
VRS EED! 8ht o le Bt %‘ﬁ"% 8 *ﬁ%ﬁi‘%ﬁ%@?ﬁ@i@? 2 ORI
Sl cells m in 300.rrit, of inse
praiginBe gatt ol m@mtg,epmcomqut@c POTREE, eda %\e Bus Fetg{ngt'hgr aspect of
KS). The nmaster cell culture is i entlfled asS ; y
the present invention relates to a combination vacoing that comprises any one of the antigenic

compositions provided herewith and that comprises PCV2 ORF2 protein, and another
immunological active component effective for the treaiment andfor prophylaxis of an

sfection caused by said olber swine pathogenic microorganism.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a schematic flow diagram of a preferred constroction of PCV2 ORF2
recombinant bacutovirus; and
Fig 2a and 2b are sach a schematic flow diagram of how to produce a compostlion in

accordance with the present invention,

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
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(S paodopprer'a T igip ercda)Master Cell Stock,

passage 1% Lol I M 2-095W The cells used to generate
woOheo78F¢s2bast er Cel | Stock were obtai ned from PCOIUSRIVG6/062654

Sci ences Corporation, Ti c.. Meriden, CIT, The SF cell

line for this exanple was confined bets >een passages

19 wid 59. Oher Passages will work for purposes of

the present invention, but in order to scale the I5

process up for large scale production, at |east 19

passages W || probably be necessary and passages .

beyond 538e naljowiay exxamples fselc fortn pekged seivsnals anf ngaggures 1o

this was not investigated, In nore detail, the \
acchidhideatitnORé peednk isabionr dsisfio bemhdaytiedddhoieven dh these examples
storage were growwm 1 in :: cell 420 nedia in

are PHEREA L0 oF iBlisetdidreors i and enthidgabksinwhiulil be dosmadm mitation
agitation. The cultures were grown in 100 nit., to

Ao vEkaISRbR B thelih@sksn Wi th 25 to 150 nil of Ex.cell
w 420"%er umfree 20 nedia. Wien the cells had nultiplied

to a cell density of 1.0 - 8.0 x |10 cellsfnnL, they
were split to nee; vessels with a planting densitt:
oft?.5 - 1.S x 1l t'If' weldisi.p3k . Subsequent
expansion cul tures were grown. in spinner flasks up
to 36 _litens in Si Qbiakife Sl remsr s Lag) nitoseariiersesent
of %}% ef‘%g@%dbﬁ)'t%g% gme- %c’)l?nea‘lperi od of 2-7 days s at 25
e dl G AL O seeding, 1 Be k] ask s Wibhe f®ohncipaatedadt were
inveghqH Wifh 0 %;Sugs ﬁ‘ghrggq‘ggﬁﬁgg%ié%?lk?f each’ 25 flask was
seeded a,reconbi nant, DACOVLFUS: GO NiNBeb@nfRCHed media,
el FRR TGy B0 3550 By EeTpH bt ek
s g RO BB RS 0 TS TR Rl BhiyRe e
Jollows: the PCV2 ORF ene from ) ARG s used t
(SRAPEPH o1 P Niner Bl SRRy ot 2R, SR opls used to
oral ;s sequence (SEQ ID NO 1) and g 3+ EcoRl site . .
sepme IO Ayt Cf] SREHVT RO I R SEgays Febgion. nc.
(Pronmega, Madison, W). "1 Beni, it i. gsv §ubse%}lée.n 4 Yo 59
MeMshs@l Bhahb sibetedattis PATBCrHS oPHRd PEP eRedisss 1 4 27
pVvL1392 (DD Bi osci ences Pharm ngen. San Diego, CA% e the
Ofbrepssizel pHbaoPofariporpokes olapr GEEHI ARV SRR 45 0Er 1§ fge e
NO 7. The. |iVL1392 piasriiid containing the PG4'2
préfE2 ug énrdanga scadke piognetoadaiNgmst 08 pyssaged Wil @robably be necessary and
co-transfected with 13aiiilo oid 1 (BD Biosciences.
palab & el gEFY) mibales i pilfsct DNaxirersion SitthRuehi this ews nglgpyagtigated. In
(Proteit Sciences, Meriden, CT) to generate the o
mbRGRERI mantiihasi el ndisres Gotraiqidpitohe REWR OREZTQVE it Excell
gene. The new constnet is provided herein as SEQ ID
42Gheda inTEeha6® ADIaEA bpiee diadwi withsconstant agitation. The cultures were

grown in 100 mi. to 250mL spinner flasks with 23 to 150 mL of Excell 420 serum-free
media. When the cells had multiptied to & cell density of 1.0 -8.0X 10° cells/mi, they were
split 1o new vessels with a planting density of 0.5 - 1.5 x 10° cellsfml. Subsequent expansion
cultures were grown in spinner asks up 1o 36 tiers in stre o in statufess steel bioreactors of
up 1o 306 liters for a period of 2-7 days at 23 ~ 29°C.

After seeding, the fasks were incubated at 27°C for four bouws. Subsequenlly, each

ftask was seeded with a recombinant baculovirus containing the PCV2 OREZ gene {SEQ 1D
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contai ning the PCB= 2 ORF2 gene was plaque-puri'ied
and Master Seed Virus t. ~~15'" ~ } was propagated on
woheo7®76520cel | 1ine, aliquotted, and stored at PETUEEN06/062654
The M5V was positively identified as PCV2 ORF2
bacuul ovi rus by PCR-RPLP usin bacul ovinis specific
prinmers. Insect cells infected with PCV.2 O RF2
bacul ovi.rus to generate M SV or Wrking-Seed Virus 15
es.press PCVv 2 ORF2 antigen as detected by pol ycl onal
serum or nonoclonal antibodies in an indirect
NOf buoTiks eeanbiantli Hrodyvias saytainigdbe PEYE P2 eons Vefesnpiplpd as
of the PCV2 ORF2 bacul ovirus was confirned by
FoliDv: GG PORE ORIFR Renseitérd a Negphevroirivgn sihre o @F@QE R amplified o
bacul ovirus A SV was al so tested for purity in
wu@&@%d@%&», Whubn® (CEE IR NG:1G.8T aBEEcoR]. 18 (98 1D NP, dloned
. Each reconbi nant bacul ovirus seeded into the
mtc?‘ %nr@ﬁﬁ*i f!LI?a%k%ﬁ&d( PYHidh G adCon VIl Thend id wisi stbsegusnfly excised
éctl on (MOls). Flask 't was seeded with 7,52n-LL of
3 Ghidcieicss Pﬁalimﬂi.,eof San Diego,
m%&%@.&%ﬂl@mﬁ?g:g B (1&&‘@13&@02 NS ISe e

see as 3 was seeded with |I.SnL of

C A@ %8%&0% : b(‘?‘(ﬂg m%@&eéfh%ﬁ 58edat MOt D The PEM392 plasmid

A"schematic flow diagram illustrating

cm%uggxgggls %t” e(?ﬁﬁlu %SQ 8 &ARLEY ‘N»i? DGPEVEE GhenRiranslected with

t “bac virus 1s~ provided herein as Figure

Ba%*é‘égég}{%}ﬁ?&??‘%@% *@é%ﬂ?%wéts%ggﬁnﬁ t@r m&@t &8s (Protein

ks were then

Sulag(rccg g‘f E“?%@r%mﬁ ‘%&1 1hes m.omiﬁr‘?%ﬁ\s P&ﬂgﬁ %Rﬁt t§x% the PCV2 ORF2

e fl asks used

ventllated caps. l
10 gepsychhemey ﬁﬂﬂ]@,@%}& PEGY égﬁd éyg As %%{ﬁ ?J) eﬁﬁé@?’!ﬁigl?(mf{ %&L‘iﬂm rus
After extraction-

des. h ‘~--.~‘-r'w
cogtﬁsgmgoglﬁ PO 9@{:@ é;fneaﬁéf; %ﬁ‘%ﬂ%ﬁ%@?‘}] g&z%@f&st%? Qhdd {Q_H&e&m) a8
AR L SIS Y s

the anmobunt of ORF2 present wt h| n, th em g u]ant i e

idarifiedins BOVGAORER daghlovTie L TG RELL 4P ke e s}f&efc%vsa io primers.
with capture anti body Swine anti- Prot. pur

Tnfed dellt edfecrdt @BOPLN2RBSY Wcvigriag e serErisoBY W Wonyg Seed Virus
Carbonate PCV2 Pat} If.) bufferm§10—| 9.6). 100\?}12 ({

15 explees BOWVE OBdY andgentsh daepédinepbly shonahseryie PT moggrclanpiantibodies in an

mct:rotiter plate, 10 seated, and incubated

in@YRE Nhighdscat DTbEy ey pl Additinaglivt hbe erdiie lt igeBCV2Z ORF2
times with a -aslh

baculovirus was confirmed by N-terminal amino acid sequencing. The PCVZ ORF2

s

haculovirus MYV was also tested for purity in accordance with © CF.R. 1 §13.27 {¢), 113.28,
and 113.55. Fach recombinant baculovires seeded into the spinner flasks bad varying
20 multiplicities of infection {MOIs). Flask 1 was sseded with 7.52ml of 088 MO seed; flask
2 was seeded wilh 3.01mL of 0.36MOT seed; fask 3 was seeded with 1.3mlL of 0.18MO]
seed; and flask 4 was seeded with 0.75ml. of 0.09MO! seed. A schematic flow disgram
illustrating the basic steps used lo consiruct a PCV2 ORF2 recombinant bacufovires is

provided herein as Figwre L
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sol ution which conprised 0.5n of Tween 20 (Sigma, St.
Louis, MD, ttl1l4inL of IOX: 1- PBS (Cibcc invitrogen,
wQ@and7gbestp CA) and 899.5rL of distilled water, PCT/US2006/062654
Subsequently-, 250 p.L of a. blocking solution (5g
Car nation Non-fat. th "mlk (Nestle, Gendale, CA) in
10mL of 1)-PBS @S to | OOM.L with distilled water)
was added to each of the wells. The next step was
"t'he pre-diluted anti err was prosduced 15 to wash
the test plate and-lien add pre-diluted, antig o)V
addibAge bempeegedority LU o Saske ¥ M‘C*Tw%ﬁﬂ%gﬁ = 2°C
999.5x-1 D-PBS) to each of the wells on a dilutio
fordl dtye pudTivere sisppiitatedns 100rom. dugng thesmat Ii@lll”éﬁm?%t #ﬂéﬁ?m caps
and a 1:480 ratio, arid. 10(1 p,L of each of thes

o dildsufor dir SanplSesiplen Sothmeh aua adre ok e R2AtREs fod! 1%\! & days.

on the dilution plate (i.e. one top well received 100
Aftdr ex@fctibb eadh 24l iv hwt@nmfusmddam& theh tiehpeletrned diosagerpgant were
100 ttL of the 1:460 dilution). Serial dilutions were
sefuﬁﬁ@d ghangenfiordfiteret eraighcal. 4510 repopd sikemerbranenovi ng
ot) pl formeach successive well and transferring it
10 tRE resifNE shpIEY fien GAd thR@umoRhEfEORERpasoht within taas quantified
m xed prior to doing the next transfer. The test plate
vi¥as ok e bl uded pLies hkAg Wl eopdated il eguid aRibodd Shine anti-
the wash buffer. The -plate was then seal ed and

; f <At 366 befpardaah nGHWRRIESEM Carbonate
?dﬂfg%ﬁ%%éO[t F‘&E@ﬁt@mﬁ he wash b&‘;f e‘} }The 25

g@/&’?g 1%5 ! (9‘:!9(& 2 68k W@ﬁh@ﬂ?&ﬁ oDk \@m bb&&&natkﬁﬁm plate,
uted to 1:300 in

se%!a%w 19 ?u%%%\g?(ﬁ qgax ﬁ?ggf g621€’1§ h{e% Y6 é?xbm Héd%%e%‘%me@'i\@m a wash

eteC|on ant | y was t

sa?xﬂxc% B‘é{?b zdcoigrgvlu\(}@c{ ml afgﬁx&bﬁaﬁﬁg@& &h %@u§e§é{ﬁdlﬁm of 10X D-

our of e bei ng w as

d v 23
i’é\ggglﬁﬁ% ‘*ﬁ?"éﬁ%@'ﬁ&f &2@ ﬁ%%ﬁ%lgir as%%'c% %}‘%r. 5:%@&1 ently, 230
wdlom e Rt 31?*55&%%%&9 et N%%&%‘“]%S G in 10 of

I body Goat antj - nouse
f}ef%fé“s%&iféHK\%s“ﬂh Higtildegt ‘f et “t‘*h%ddf: s° o 0‘%&;3{* é@ ﬁ%‘f o step was
en.t: to 1.:1(y,t 00. t)t) 0.t )
tocsh thegest éi'@rmpl Brsayid W-fh fiedtﬁ%\‘é&'@nada% afe"ciﬂéi‘e &E‘FF&BP"“F pduced
wells. The plate was then seated and i ncubated for 45
byradringe00anl 8 Ghivet sleiond8iny Teed pHPREML BR8N ?f*bh of the
the wash buffer. 100 uL of substrate {Tl\/B Pero .idase
wlidomt o ditusion lakk gﬁarsdmahdwpéhewhi kigh 6F ot St wgo @Kﬁ‘_f 480 ratio, and
Gai t hersberg, MD), m xed with an equal
100 pb of each of these Jiluted samples was then added to one of the top wells on the

dilution plate (i.c. one top well received 100 L of the 1:240 dilotion and the olher received
100 pL of the 1:480 dilution). Serial dilutions were then done for {he remainder of the plate
by removing 100 L form each succsssive well and lransferring it to the nexd well on the
plate. Fach well was mixed prior to doing the next transfer. The test plate washing included
washing the plate thres fimes with the wash buffer. The plate was then seated and incubated
for an hour at 37°C before being washed three more times with the wash buffer. The

detection antibody used was monoclonal sntibody to PCV ORF2. It was dituted to 1:300 n
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vol une of Perotidase Substrate B (KPL) was added to
each of the wells. The plate was incubated at room

woenpare2ore .for 1.5 mnutes, '100 1t:L of | PTTN2006/062654
solution was then added to all oftlh.e wells to stop
the reaction. The plate i~as then run through an EL1SA
reader. "Me results of this assay are provided in
Table 1 below Table | Day Flas ORP2 in p llet (pg.)
OMin supernaiant 61.0 3 1 47.53 1.2 3 2 57,46 22 3
353.44 '1.4 3 458.64 12 4 1 43.01 44 - -------

diluent sotution, #kd2 0850645 12 Zituldd SetFtipn 36LEAY vE5 thyp added 1o the wells.
2007/ 076520 PCT/ US2006/ 062654 4 4 64.97 2.4 1 31.744

Thé Wb wab tHén Séhi @i d2ubBediod n BéirG037°6 MBS haduy geshediyes times
14.7 158 1.82 6 2 18, 13 (> 3 34.78 1440 6 4 36.88

with 46 wish buffeD4CdnfBuate dituent was then prepared by adding normal rabbit serum

(Jackson lmmunotesearch, West Grove, PA) 1o the diluent solution to 1% concenteation.
Conjugate amibody Goat anti-mouse (HH)-HRP (Jackson Imnumoresearchy was diluted in
the conjugate ditvent 1o 1:10,000. 100 pk of the diluled conjugate antibody was then added

to sach of the wells. The plate was then sesled and incubated for 45 minutes af 37°C before

. being washed three limes with the wash buffer. 100 uL of substrate {TMB Peroxidase

Substrate, Kirkganrd and Perry Laboratories (KPL), Gaithersberg, MD), mixed wilh an equal
volume of Peroxidase Substrate B (KPL) was added to each of the wells. The plate was
incubated at room terperatare for 15 minutes, 100 pl of IN HCL solution was then added
1o all of the wells to siop the reaction. The plate was then run through an ELISA reader. The

results of this assay ave provided in Table 1 below:

Table 1
Day Flask ORYV2 in pellet (ug) ORF2 in supernatant {ug)
3 1 47.53 12
3 2 5746 22
3 3 53.44 14
3 4 58.64 12
4 1 43.01 44
4 2 63.61 62
3 3 70.56 32
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7 2 12.09 190 7 3 15.844 158 152 7 4 15.19 These

results indicate that when the incubation tine is
woext@ndestp expression of OR F2 into the super rarask006/062654

the centrifuged cells and 'nmedia is greater than

expression in the -pellet of the centrifuged cells

and nedia. Accordingly, allowing the ORF2 expression

to proceed. 5 for at least 5 days and recovering it in

t he. supenate rather than ailow ng e .pression. to

proceed.|l'or less Ain_:i. 5. days and.recovering.ORE.2

frgmthe celyls. provi des{§<great increase in GCRF2

yi él ds. { and a signi ficant” i nprovenent over prior
net hodsi..$6..\W0-2007/-076520--RCTH-S20061-062654—EXANP

\VAV) I UO0Z00% E/\I-\IVI"LE
2 3T his exanpl e} provi desidata as to}the efficd®) of
the invention claimed herein. A 1000nnL spi nner fl ask

NMaoaao

Yeas—segded—wthiapproximat e| y T XL (P S. .
ceBl ~s/fxm 2 n 3p0.11nL GFPExcetl 40 media. THE
fl ask s then. incubated at 27C andiagitated at M

ptn. 5 Subsequently, the 7I sk . was{seeded W thy10 nL
of “PCV2{OBf “2f Ba¢ p+6 (the T'econbi nant  bacul ovi rus
cont ai.nitng. the. POV2 ORE2.gene--passaged-6-—adei-t-i-onal

T u\JUI ll uTrTran

ti rges in the S 199 i nsectss,p]el I s) vifus seed. wkbh a
*MDL after 24 hours of incubation. The fl ask was

then Hgubat-ed—at—27C—frx—atotat—off 6 days Al L er
i nqubatifon, the flask. wa$7then centrifuged ant®
th.rer~isanples of the resulting supernatant were ham
gstedand™to 1 na

n

ictivated,, Ihe supernatant was ;g
i ndtti vat ed %)y bri ngi ng i 1414 temperatyre to 37 %(% To
the first sanple. a ()AM solution. . ofl . -hromoetdn-

Ien(eam rixe hydrobiroi ide whygh had been cvcl.izad to

-t ibi nwy eirlylenlnllne (BET) in 0.3 ti3 NaON. is
waddﬂdi. t-he—stpafrnat-ant

[l
FAat-ant-—to6 glvc A Illldl

congentriati om of {BET of 5a6.R&|. To tHe second satpl e.
1 Onm 4BE15 gas gdded to the supenxdataut:. To the

e Mo BET Was added T6 T he supernattg I
The7sa es 15 wgre then #3% red contli nuously f
tars. Al.0O Msodiumthiosulfate solution tao t ive a

Final 2 12.00 190
7 3 15.84 158
7 4 15.19 152

These resulls indieate that when the incubation time is extended, expression of ORF2
into the sapemaitant of the centrifuged cells and media is greater than expression in lhe pellet
of the centrifiged cells and medin.  Accordingly, allowing the ORF2 expression to procesd
for at least 5 davs and recovering i in the supemate rather than allowing exprassion to
proceed for less than S days and recovering ORF2 from the cells, provides a great increase in

ORF2 vields, and a significant improvement over prior methods.
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m ni mum concentration of 5 MM was added to neutralize

any residual BET. The quantity of ORF2 in each sanple
woaso7inenoquant i fi ed using the same ELI SA assayCT/US2006/062654

procedure as described in Exanple 1. The results of

this may be seen in Table 2 below. Table 2 Sanple

ORF2.in supernatant (pg) 1 75.71 2 68.75 53.33 87

WO 2007/ 076520 PCT/ US2006/ 062654 't' his exanple

denonstrates that t e atrali anon with BEt does not

renove or degrade Si ftcaant anmounts of the

reconbi nant PCV2 ORF2 pt&?&t‘%\m PPoduct. This is

evi denced by the fact that there is 110 | arge | oss of

ORFPhis Bxdrtyte pupiknditans 16 toneibey BEIhovertopaldged Gerem. A

tenperatures. Those of skill in the art will recognize
10d0Ra! sfifiRy RGO VA 8ebdell RFR dppraxisitelp Ox1pT Sftebalisrrlan fOfmL of

EXAMPLE 3 This exanpl e denonstrates that the present
ExbdV RS I Mlid. S ‘Beakiad Qak rihey Mcsbmdd at SEU ewd 1pitated at 100mpm.

product| on of reconbinant PCV2 O F2 to |arge scale

{ 68 1190 n9di SRcRBRINR 1 PEY20r IARPR ORF2Max pi6 (the recombinant
511@3@]‘59;1% of SF cellshnl in 7000mL of ExCell 420 nedia

ba&@cg Bk agd @ Sk h@pc @O RENMche PRRAJH Faddiicatiaasdsan thelhi® insect

ia an ceT’ wer e then I ncubat ed at 27C and

cei%gnn‘?ﬁ]s%gd \Q&ﬂ%gm%“% g%ﬂﬁ&ﬁba@&x hours. At the

our ORF2 Bacul ovirtas was

| ad d?ﬁtr Qasf\ 99 97@1 ii%c'ﬁg‘%u ggggiﬁ f*%zaotﬁﬁ? By, TRGe 1@&%&&1@@ ihe fask

| oreactor, For

[ Y H ane
way Jpr g(rt.tﬂa{.télge(g“ g2 {Tﬁ%ﬁ%ﬁﬁﬁ"‘m ; %fetht\é‘@% I of’l&?ﬂﬁgﬁ wekd Tm @ﬁéﬁ i

arrpl es I or eact or
racted ever, . 24. h o
m’ﬁB‘g"tted - }eéa}qn&m'mtéﬂglm g»ﬁeg ;gﬁg\%g? e ,% 1%,%%%?&;@& € Tothe

tn%%{p?&ag‘fa \tmggn t‘% Wraﬁzgﬁm g mﬁsﬁ ff g@f{%ﬂ*\g A@@h had been

ey %Sa{;ﬁ'éo g;%g\éfb%ww J&? iezrn%%ge EBSEI?];& &%S\ﬁﬁ? I8 add%& ®'itle su:pematant to
give a final concentration of BEI of SmM. To the second sample, 10mM BEI was added o
the supernatant. To the third sample, no BEI was added fo the supernatant. The samples
were then stirred continuously Tor 48 hrs. A 1.0 M sodium thiosulfate solution to give g fnd
nimum concentration of 5 mM was added to neutralize any residual BEL The quantity of
ORF2Z in each sample was fhen quantified using the same ELISA assay procedure as

described in Example 1. The results of this may be seen in Table 2 below:

Table 2
Sample ORF2 in supernatart {§1g)
i 78.71
2 GR.73
3 83.33
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20 Table 3 Day, after infection: ORF2 in supernatant
(Itg,im) 4 29.33 5 4,33 WD 2007/076520
WOCHI719320206/ 062654 333 6 7 60.67 EXAMPLE 4 POITAIS2006/062654
e--.,;anple tests the efficacy of seven 1?7CV2
candi date vaccines and furrtber defines 5 efficacy
paraneters follow ng exposure to a virulent strain of
PCV2. One hundred and eight (1(is) cesarea, derived
col ostrum deprived (CDCD) piglets, 9-14 days of agte.
were randomy divided into 9 groups of equal size.
Table 4 sets forth the General Study Design for this
Exarrpl e. Table 4. General Study Design Group No. O
't rEad sRnicDRmonsifatlivh n GRSk wiigBE! fess nepripovppgdegrade
Treatnment A on Dad: with on Day 49 21 and virrrle7rt
sighB¥an? ZnBE2eNhe BayinbRdn P2 BRY2 piagaiprehio. This © epidenced by
(VORF2 16 bcg) t 2 '12 PCV2 Vaccine No. 2 0 (VOR 12

{he8laét that-there i 1o larce foss of ORFZ - the supematant from e, MR @Qvated
Vaccine No. 3 071 r- r
teroperaiures. Those of skifl in the art will recognize that the recovered ORF2 is a stable

protein product.

EXAMPLE3

This example demonstrates that lhe presenl invention. is scalable from small scale
production of recombinant PCV2 ORF2 1o large scale production of recombinamt PCV2
ORF2 5.0 x 10° cells/mi of 8F+ cells/ml in 7000mi, of ExCell 420 media was planted in a
20000mE Applikon Bioresctor. The media and cells were then incubated at 27°C and
agitated st 100RPM for the next 68 hours. At the £8Y howr, 41.3mL of PCV2 ORF2
Baculovirus MSV+3 was added to 7000ml, of BxCell 420 mednmn. The resultant puxtare
was then added to the bioreacior, For the next seven days, the niixture was tncubated at 27°C
and agitaied at 10ORPM.  Samples from the bioreactor wers extracted every 24 hours
beginning at day 4, post-infection, and each sample was centrifuged. The supematant of the
samples were preserved and the amount of ORF2 was then guaniified using SDS-PAGE

densitomelry. The results of this can be seen in Table 3 helow:

Table 3
Day afler infection: ORF2 in supematant {pg/mL)
4 29.33
5 4133
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(vQO1; 1~24 pi™) 89 WD 2007/ 076520 PCT/ US2006/ 062654 4

12 PCV2 Vaccine No, 4 0 ~. {.
wOCwZ/vex2ei ne No. 5 {) _ +
Vaccine No. 6 {) + + +

H(rORF2 16 utg) 5 '12

(rORF2 8 p9) 6 12 PCYAIS2006/062654
r ~ .
ORP'2 41~qg) 7 '1

2 PCV2

Vaccine No. 70 "'. (Killed Y "bole cell visits) 8 12
"None - Challenge NNA + Controls 9 12 None - Strict
NA - a- Jti'egati e Control G oup VORF2 isolated
viral ORF2:.rORF2 = reconbi nant bacul ovi rus expressed
ORF2-. killed ole.cell . virus. . MW.PCQV2. virus.growa.in
suitabke cell gulture Seven of the gfoups (Goups | -
7) .received dgses of PCV2 ORF2 poll-peptide. one of

d hal.l-cxea = 1
5-t{-he-groups—agted-as—a—ehatt-enge—control

no PCV2 ORF2, and anot her group
negati ve contrql

ard-recerved
acted7as the strict
group and al so received no . PCV2

ORFE-2 O~ Day 07 G oups I through 7 were
wi th assigned vaccines. Piglets in Goup 7
a booster treatnent on 174ty. 14. Pl(lets
observed for adverse eventgapgy i njection
reactions fcfflo,~w ng vaccination and on
pi gl
t he
one bui |l di

treat ed
were given
wer e

site

. Days 19,
X il ner.e. nQ exd\ ¥ *tl : “;.-"21 ’ ? y AL l; '8 Purfhie efines
iE\é S@%{ﬁ‘a{)l% %eﬁla;{}l&,scl‘f{i%;{.} &f %,a brg Fﬁ'@g Cor i Blih B 'mgr@urtg(,r defis

wer e group house

In

efficacy pammeter@ %()?mx!'hllgeexgogugg loga Weent g’igain of PCV2. Oope hundred and eight

{108) cesarean derived colostrum deprived (CDCD) piglets, 9-14 days of age, were randomly

divided into © groups of equal size. Table 4 seis forth the General Study Design for this

Example.
Table 4, General Study Design
Gronp | No. Ot Treatment Dav of | KLHACF | Challenged | Necropsy
Pigs Treatment | A oo Day with on Day 49
21 and Virulent
Day 27 PCVZ on
Day 24
H 12 PCV2 Vaccine No. 1 0 + : +
- {(VORF2 16 ng}
2 ) PCV2 Vaccine No. 2 & + { +
- (vORF2 8 ug)
3 12 PCV2 Vaccine No. 3 0 + + }
- (¢ORF2 4 pg)
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25

VORET = isolated viral ORF2; fORF2 = recombinant baculovirns expressed ORF2: killed whole el

VIuS

: POV2 vivns grown in suitable cell culre

Seven of the groups (Groups 1 - 7) received doses of PCV2 ORF2 polypeptide, one of

the groups acted as a challenge control and received no PCV2 ORF2, and another group

acted as the strict negative control group and also veceived no PCV2 QRF2. On Day Q.

Groups 1 through 7 were treated with assigned vaccines, Piglets in Group 7 were given a

booster ireatment on Day 14, Piglels were observed for adverse events and injection site

reactions Tollowing vaccination and on Day 19, piglels were moved to the second study site.

At the second study site, Groups 1-8 were group housed in one building while Group 9 was
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WD 2007/ 076520 PCT/ US2006/ 062654 assigned to a group

and were mail able as extras, if needed, During, the
woaw7geeab t he study, ser,eral aninmals were reqowse06/062654

Pig 82 (Goup 9) on Day 4. Pig No. 56 (G oup 6) on Day

3. Pig No. 53 (Goup 9) on Day 4, Pig No. 28 (G oup

8) on Day 8, Pig No. 69 (Goup 8 on Day, 7. and. Pig

No. 93 (Group 4) on Day 93. were each found dead prior

to challeng _>e. These six 5 pigs were not included in

the final study results. Pig no 17 (one of the extra,
hopbgsh wassepassi gnidting o GMbupisg recantid riebylAi h@li’é*xt]‘icﬁ‘oc‘ anin

pig. No. 19. was excluded fromthe study. "|'lte
(REaynubagie Feugi s edjot ot EEth) of Defie? hrstisendendasi4. Groups 1-8

follows: Goup 1. -,.va-s designed to adm ni ster
xwrddhhlli&m@h\h&xf;almléﬂFPZ“\(:NO?FZ) containing '16 gg GRF2.1'

, This Nv-ws done by mxing 10.24 nil .if viral ORF2

( 256reP@hd 285l cB@cRbS, - blockOsaddbl i ery QBIF&)\,dV o PUME @r@opi | Post-

of 0.5%to Carbopol and 2.56 nil of phosphate buffered

ch?&@h&éﬂ Soldl wRigRHURE [ dbterhibaorPsOelange ddi: whighf gain (ADW), and
ortfrulation for group 1. G oup 2 was deS| gned to

10 X QRECHGRRAbIAE B RrBing Gasay BREBAFHE PCV2, were
“l‘ﬁ’%‘p’!&\g&’g‘éob%y MXing 515 m of VOREZ (128 p, 725

ca%%/%eblm() o d? ;}ﬁ égrx Y &F L ehidiondied, Bhds Wdre Qeoddd for tesions, and

phosphate bufféred saline at a

‘sﬁ‘f-&%t? igshes \&Li%pil}é%'\ &8 g ﬁgn g& n%wQ ﬂ*stt)uhbt‘ﬁ[x?n{ 'rilflﬂs(?té?s%ﬁ%atla later
of VCRFZ cont a| ni ng 4 gg VCR ZIlm.. "t"his ¢ gas

one by mxing 2.56 m of v ORF2 (64 1ttg/25 1g/rnl
ci 0 2.56mM vORF2) with 3.2 nml of 05%Carbopol and
10.24 m of phosphate buffered saline at a pH of 7.4.

Thi s uced 16 nil of fornulation for group 3. Goup
Mﬂ‘eﬂﬁﬁgldg‘gé‘f&‘ﬂed to adm ni ster I'm of recomnbinant O?FZ

(rO_RF Z) contai ni
I x5 Sh08 OOH OED piaar Tt %ﬂ%ﬂl*ﬁﬁ 5P Depdped in
rORF2) ti:itl3 6.4 n of 20 0, 5%
{‘ﬁibmwsﬁm&g%dﬁgﬁ agaep Bay fndo ¢ iugl 5%1:&9»3 ?iugs I%%%%A titers of
produced 32 m offornmulation for group 4. Goup £ VaS,e ey
sodlstagnEd  G0.adwiitiostlsr the spiofosts: st f%ﬂfﬁ#@“‘é d‘f’i’f‘afrﬁ‘i“r?g“m%’“ RRS-
.ig rORF2.11 nf. '"lbis was done by raising 1..11 of
13@@5216:((256“5% feRebt Y28) tsgtviivers tested fpg PRAV2 qeuimal ﬁa{uﬁ Fourteen
6.4 nil of 0.5% Carbopol and 24.49 m of phosphate
{1Bubdey Ball 8 A T2etiat oB=pHO0 aihd wWerstiramhivgd e gl BEd sBdy Hite. One
of Ilermulation for group 5. G oup o was designed to
h@@rdnistien) @2Elet werd dabif erORF Zsoent Bofmiggries gpd were available for
rORF2! rtrl. This was done by mxing 0.56 m of rORF2
ilsl@RYy oW Day -4. On Day -3, 108 CDCD pigs ai the first study site were weighed,

dg

idenlified with ear tags, blocked by weight and randomly assigned to 1 of 9 groups, as set
fortl ghove in table 4. IF any test animal meeting the inclusion criteria was enrolled in the
study and was later excluded for any reason, the Investigator and Monitor consuited in order
1o determine the use of data collected from the amimal in the Bual analysis. The date of
witich enrolled piglers were excluded and the reason for exclusion was documented.
Initially, no sows were excluded. A total of 108 of an available 110 pigs were randomly

gssigned to one of ¥ groups on Day -3. The fwo smallest pigs {(No. 17 and 1) were nol
91
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ls& zrtl....: 0.56 M .rORF2) with 6.4 m of 0.5%
w@andtapedzoand. 25.04 ml of phosphate # rl redprPe@US®6/062654
at sr. I 1 of 7.. "t'his produced ~2 nrl ot:

fare~ulatio foz ro p 6. Goup 7 was designed to
adm nister 2m of PCV2 L hole killed cell vaccine
(PCVv2 K. V) containing the MAX. . PCV2 K V. This was
done by. mixing, 56 r:nl of .PCV2 KV- wth 1.4 i 1. of
0.5%5 Carhopol. This produced 70 nil of :fornulatio
assib@ud (g reotipup/andRiarahiajlablg o ugrag. Hagedgd spglﬁt@gjihp gourse of ihg study,
adm nister KiMat 0.5 pg/nil or I..0 fig/m per 2
sevarhl Bimgl9Sers riitbsedndsy Ubitaolgy? }rm)@mguh" Xb. {6 [Gropp £} on Day 3
(7.0 pg protein/m at 0.5 pg./m = 570 sail 47.13 lil;
pm \éd 5% [Giobip 6)L6h 1533(-5 PE rb.)2B.(GRk$ 8260 Py 8, BipydisphiaiCioup 8) on Da
uffered saline at a pH of 7.4, and 285 nil Freunds
7, ;QQJ ;i;‘%/ R0L 93 (8Bl 4PoBaeni Des chdidoutd daad briamesthaitdnge.r These six
rey activities of this Exanple. 10 Table 5. Study
5 pz‘végéeké’h f Seindedt Ho¥e ShUNR: A tBigBRY17 (b dfaheBsira pigs) was

ner a servations for overall health and clinical
AL et 3 8tk RENIMZEE. & SLRURSHOEM ek ed
“b‘gff’l%‘g%%) S ﬂ%? TW:}L?%mx LI p?gs t) Health e aminat:ion;

ﬁ;j .”l%i G é\{g NP ?ﬂcﬂ of the QrohOUBS ad folibws: (RERECHhVesigned

serve I njeéction site reactions 14

10 g«fmlﬂ gée ‘JSL r&l l];R xtbilﬁqf%o%ﬁzgﬁis 21?)\/ % Oé}”g 61?;' Ogﬁls was dong by
mzp@é—?@é 6’86?6%;6@%9& g‘é"%]%") i f"yf d%g%’ glrgggle’v) \'Hih 3.2ml of 0.5%
0 cenbhdU Bal SRR Qs R 1 B PR 16w
formulation for group 1. Group 2 was designed to administer lml of vORF2 containing 8 pg
ORF2/ad.  This was done by mixing 512 mif of vORF2 (128 pg/23 pgfml = 5.12 ml
vORF2) with 3.2 ml of 0.5% Carbepol and 7.68 mi of phosphate buffered saline at a pH of

7.4. This produced 16 m} of fornudation for group 2. Group 3 was designed lo adunister

ok
(¥4

tmi of VORF2 containing 4 ug vORF2/ml. This was done by mixing 2.36 ml of vORF2 (64
agf2S pg/mi = 2.56 mi vORF2) with 3.2 mi of 0. 3% Carbopol and 10,24 ml of phosphate
bufferad saline at & pH of 7.4. This produced 16 mi of formulation fot group 3. Group 4 was
designed to administer 1ml of recombinant ORF2 (tORF2) containing 16 pg rORF2/ml. This

was done by mixing 2.23 mi of rORF2 (512 pg/230 py/ml = 2.23 m TORF2) with 6.4 mi of

20 0.,5% Carbopol and 23,37 ml of phosphaie buffered saline at a pH of 7.4. This produced 32
ol of formulation for group 4. Group § was designed to administer ol of YORF2 conlaining
Sug rORF2/ml, This was done by wixing 1.11 mi of QORF2 (256 ue/230 ugimt = 111 ml
YORF2) with 6.4 ml of 0.5% Carbopof and 24.49 mi of phosphate bm‘?ered saline at a pH of

7.4, This produced 32 ml of formulation for group 5. Group 6 was dasigned to admimster

25 mi of ;ORF2 containing § ug rORF2/ml. This was done by mixing 0.36 mi of fORF2 (128
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21 Treated Goups 1-9 vi.t:hi I, TIlilClj A 24
Col Il ected bl ood. and nasal swab sanples fromall pigs;
woeighees2al | pigs; Chall enged Groups 1-8 with PCV2S2006/062654
chal l enge material 25, 27, Collected nasal s wiib
sanples fromall .pigs 3:3, 35, 37, 39, 41,43, 45,
47 27 Treated G oups 1-9 with KLHACFA 3.1 Collected
bl ood sanples fromall pigs 49 Collected fl ood and
nasal swab sanples fromall pigs; Wighed all pigs.
Necropsy all pigs; Goss lesions toted with enphasis
we/TH0RESE] erl. S rORFANdigas twliaf (A% Erdopel|aa gs. Ddval ifaetphate
for lesions, Iresh and fornialin fixed tissue sanples
hutsasedindarapH éiffel. piteasedetd she! st dyuleinmdhegienp & Group 7 was
|  o~wArngg conpletion of the in-line please of the
desHhMEYS admibREATERS ol POVEIWete killss uab vaveine (PEXArKieehnkjning the
T umunohi st ochei nistr r (11-1C) for detection of PCV2 .
Mfggécﬁ%nﬁw AL RAGA0LOBI 1B ki SIWGHI2E0F 0T 6520vith 14 ml of 8.5%
/'US2006/ 062654 bl ood sanples were evaluated for
; . SRR ed NASALS GHARSRTE SSuETiLilewabupel eds daipned fo
Qa@% ﬁ%?é%?n% and average daily A-8-'eight groin
adibin AR %Py Wass Qehe M B80T -eM BaYesd4 The wabdyse WOmixing 40.71 ml
*‘d‘ﬁlﬁfﬁ‘m ?')'*i/vewr%é” ‘ %USéid af” the first syadv site in.
-~ kndi vi dual, . 5N, 7VE MR LML) B BRET® mi)), 244.29 ml
M%gg)r%Qg %?%ﬁ@g%i?’b[}%ﬁ of age ( aﬁ%r o>'<<|$_&rrtatelyb/I Day 0 of
the studyl, Fach raof RS b4 0k RERhdd RjdvA%OVILIAR describes the
91"?8ﬁ’§? é%g%“{g?aﬁgggc%ggg% )rll}%isa\’}fid'ugﬁk 'gt a%‘ hl'ess steal cages
. With heated and. .fi]tered alk. supplied separately to
NmEA e ‘8Iﬂ%ﬁd‘lr“éﬁrﬁl‘("’l'fﬂ{“t’s.Qtl %étb'ﬁmr E?ci)‘“r‘n had separate | .eat.
and.

Table 5. Stady Activities

Study Study Activily

Dy

4. 0to 49 | General observations For overal heatth and clinical symptoms

-3 Weighed; Randomized lo groups; Collecied blood samples

from ali pigs

\ Heglth examination; Administered IVP Nos. 1-7 lo Groups 1-7,
respectively
o7 Ohserved pigs Tor injection site reactions
14 Boostered Group 7 with PCV2 Vaccine No. 7; Blood samples

frone all pigs

1421 Observed Group 7 for injection site reactions
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ventil ation, thereby preventing cross-cor trartiration

of air between .roonms. Aninmals were housed in two
wdai2007arend bui | di ngs at the second study site. PGIASP008/062654
(The Strict negative 10 control group) was housed
separately in a converted fnri.sher building and
G oups :1-S A vere housed in converted nursery
bui | di ng. Each group was housed .in a separate pen
(11-12 pigs per pen) and each pen provided
approxi mately 3.0 square feet per.pig..Each.pen. was on
3h €l eﬁ%&%ﬁ 9%(“%%.'{1 b@l&@@ﬁﬁa& skatded doors. Alpit
bel ow ens’ Eerved as a hol di ng 1xik for ex¢r enent
ANC o h--b a¥s OWR—sepa e >ating
wibd vemgs dxz&&p@@dsw Eyst testsmmfmeccbnc&iesz ette | i kel i hood
of cross-contam nation of air between buil dingsi At
the—f—st—studySitE; g Were fed a spocialily
f@ﬂnuldﬁ@d&@ﬁﬁﬂwb#éﬂwéhkgﬁgéﬁébirth to approxinately
3 weeks of age piglets were consumng soli

SR&C! ao?o Z@%eje‘ b]';&{) Qi Q¥ sHRY- s‘ @1@&8&0&&”@%@' y 4 14

weeks € second stu site. all pidlets

were f ‘ tom g J
rat  on| Hsaplr igE CalerREIAR SR TR L pRhalle)
[ibitwn V\alter Oat both study sites was al so aval abl e
ad |ihj® Wma, test pigs were treated with Vitanin
Eon Day -2, W_Lth iron irkjections.on-l.ay. -1.4and
t.f \Ie%g’ﬁ kealibisdl deofh Shoplek hhn alliglesal ternating | im s)
WR y* 7 , f‘/r%sﬁéx\%nﬁhib%kﬁéﬁ z}ddltlon Pig No.{ 52
ga'qup 9) was treated with an iron inj ection on Day 3,
= 4$ (Goup 6) was treated , itl) an iron injiection
RX 11. Pig No, 69 (Goup 8) was treated with 25
“AXCELO on Day- 6, Pig No, 74 (Goup 3) was treated
\giér dexanet hazone and penicillin 95 WO 2007/ 076520
JIS2006/ 062654 on Day-- 14, and Pig No. 51 (G roup

1 wasjtreated -tj-itb dexannethazone and penicijlin
oﬁ%’tﬁay 13 and ~,wwith NAX...E. L-1, on Day 14 fpr
various health .reasons. Wile at both study sitegs,
pt'gd” were under veterinary care. Aninal health
exani nclti ons were conducted on Day.0 and. were or ded
on,4 he 1He ﬁ @@Qiq%Wd 5 Form Al an|mls
were ir goo (;I nutritional status beforg
vacci-natd nn_WH%WWWD. Al 'l
test anigpkscyBiosd ahgdss\fedc dopige i n good heal th and
nutritijonal status pri or to cl-rallenge. Carcasses and

t-ssueg-were- - sposed o By T ender | g
39 Collected blood and nasal” swa szmple from all pigs;

Weighed all pigs: Necropsy all pigs; Gross lfesions noted with
emphasis placed on icterus and gastric uleers; Lungs evaluated
for tesions; Fresh and formalin fixed tissue samples saved; In-

life phase of the study completed

Following completion of the in-iife phase of the study, formalin Tised tissues were
examined by Trmmmohistochemistry (THC) for detection of PCVZ antigen by a pathologist,
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Fi nal disposition of study animals was records on the
Ani mal Di sposition Record. On Day 0, Pigs assigned to

wanorpseske 6 received LOrril., of PCV2 Vacci ne®CtAB2006/062654
to respectively, IMin the left neck region using a.
sterile 3,0 nil... Luer-lock syringe and a sterile

20g x .16" needle. Pigs assigned to Goup 7 received

2.4) nmL of .PCV2 Vaccine No. 7 IMin the left neck

region using a sterile 3.0 rrtL Luer.-Ilock syrlnge and

a sterile 20g x z,? needle, On I:zg{ - 14. pig
blo@BSingedydre el Br PERE wadog, 0ssal swib mw@_@e ieydualed for

No. 7 IMin the right .neck region using as ted) e
PO P2 Qndting LARY ave@@k daidy sxmgge caAmdABWGEY ey daterddgpd{ropgDay 24 10

needle. 15 On liar' 21 all test pigs received 2.0 nL
D,ioj,‘ K> -*R"' .Cl+A IMin the right hamregion wusirll?

a sterile 3. 4) mL Luer-1ock syringe acrd a sterile

24) 5, mlils Wigedb&ed q‘the' @Y Audvadile ik @Sdiviphd Sages an diveechms from

2.0 rri L of KLFI CFAlntheteII hamreglon using a
aterile. | I SHiatRO DA N Gf e SIBNY.I Each200m was
birfh tg'qbérgmgf&knahﬁ% o3 g&?&%}%g%ﬁ\s& gned to Gro(ﬁ?)s "1--8

;dphigcg;&n }ot% gQ{i g&*dmﬁfof s Cld 1nL§HdY@ si—a.m %le%‘t}?‘lbﬁ Jg@fgfﬁiti heated and

neck.r us a, stefi I L I Mhtb B8 and
RlSgRY o SPRIG sspém“%a% b 3%022 e‘n“mhz%é*?%ﬁ“o%grw 6t

vmﬁ{!aéfoqgﬁugre £ é?imﬁ %rg%a*cn\'\'(;i\ﬁ 1%959 1k Sk Qfeﬁqlbh No&ﬁx e%%h&aais were

I'hg a steri
Luer--1ock, syr rsa ny S sonlive
Ry P
events on Day -4 and 25 fr /5 [ -
oS GF o MaTBOWE BEREI; BRI TEeh ﬁ@l?@ g Groups. 18 were

Record. Al 96 WD 2007/ 076520 PCT/ US2006/ 0626 o i

i s i B8y 94 By @%ﬁs@iﬁm&ﬁ 22 pss
further observed .from Day 14 to % an

pespeg andensh ipom grovilpd @mg@\lawa@e 5y O\é‘ii‘g“‘fﬁ ‘ea‘a?“ﬁ pﬁfaa ach p3i was on 2
deternmi ned by wei ghing each E’ on a callbratege‘@ e s,

elavmeDalysk with pRaticanliedglootsr “bait PHEVHES PeHFEd BT § IRELS tik for
tbutd dead after challenge. Body weights were

exteaonided vontet HrcBOUYdivebehits For aepapie heating Brgayezgxlahon svstems,
wei ghts were utilized to block pigs prior to

witpsdenbdinasd eftroDayndivaneh dair beovery biifhtesdat a  was
utilized to determ ne the average daily weight gain
( ADVDin @it BaE iR pipl el kvieregfed Repecisly Farinprated o Rt rgtionFfggm birth to
pigs that died after challenge and before Day- 49, the

apRRY GBSy Atk WS had Ra piglets were consuming solid, special mixed ration by

Day 19 (approximately 4 % weeks of age). At the second study site, all piplets were fod a
custom non-medicated commercial mix ration sppropriate for their age and weight, aud
Jibinam, Water at both study sites was also available ad Fbinon.

All test pigs wers reated with Vitamin E on Day -2 wilh ixon injections on Day -1
and with NAXCEL® (1.0 wi, IV, in altemating hams) on Days 16, 17, 18 and 19, in
addition, Pig No, 52 (Group 9) was treated with an iron injection of Day 3, Pig 43 (Group 0}
was treated with an iton injection on Day 11, Pig No. 69 (Group §) wag lreated with

NAXCEL® on Day 6. Pig No. 74 (Group 3) was treated with dexamethazone and penicillin
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represent the AD 'O fromDay 24 to the dik of death.
In order to determ ne PCV2 serol ogy, venous whol e
wol2oearch7eis col | ected fromeach 10 piglet fromPCiaS2006/062654
orbital venous sinus on Aar>s -3 and 14. For each
piglet, blood was collected fromthe orbital venous
sinus by. inserting a sterile capillary tube into the
nmedi al canthus of one of the e,, es and draining
approximately 3J) nit, of vhole blood into a 4,0 nilL
Serum Separator Tube (SST). On Days 24, 31, and 49,
on Den dsuiitel Bo.ldBdoprid mae grekiedivgh degrmetharang gpd gerg Bimon Day
the anterior versa cava using a sterile 1$g x I " ."
13 MacusiaN ARSI ELineelhel { Beetrons hdbhBh Bias®isnson and Conpany,
Franklin Lakes, New ;terse), a Vacutainer needle
hol wane: aadbah lﬁudvrm% FEE. x\Bk@O addgordigbrionsieat Aueh healh
time point N ere recorded on the Sanple Collection
b\»R%Q‘Q{Oq,% wBeQaghicRd 0athy 83d was raddrdnded thdiehibxemmetion Record
was then spun do-,,N--n and the serum harvested.
F 0};@ V@ﬁt S8mSe Wik WaSedol aR&HET du@ Onilt@tidhab tylitus| Befsmametinien as
wid stored at -70 10" Cuntil tested at a later

: od RS S eI R LaShBgid We bhenRE eshnagoef heatth and
dug%)g ed i §6§§P]t§t|@§?gl eg by BI VI -}R&E; personnel . Pigs were

nu@%%%g& sﬁi?us()@ﬁ)? 1§ @i’iél%ng%[ %%5% 268 1kQeDa¥re &k of by rendering,

I ni cal observations were

l”u}agﬁgx% %ﬁ R, &J&l ant 519 éga{ec&gﬁ&&@tx\nﬁﬂal@?‘iﬁixgm RScok@st

asal ,and then

i nc?’ﬁ‘bﬁ)ﬁg Dﬁ’&“ i@swm@g G hns EH@&R@X\’; MBat O BOY2 Vaccines 1-6,

sterl e dacron swab was inserted

ies,%‘g{\ rﬂ? ﬂg]&n gjggq.ﬁi ?ﬁcg T %%u%%ﬁsﬂ%r ZQ 0 n ngrlgé&e&ﬁx%% "fid a steride
bl e 7/ 076520 /
7£}b§h‘/é8rsi§elg}eo upﬁ%s +s§)mn tf) oul, Bt’ﬁ‘alé’etg% ULHY? éﬁ Q(rsg ﬂqu@é feNB. 7 1M in

Each swab was t hen I aced. into o ‘
he lphpreekh ggw&wt% R Pﬁ}g‘“{* fugrgloall\ 2 mx&? agd i $ egj %ﬁ needle,

tedia i itl 2% 1:1135, stlt3 uthtsim., Peni.ci Il N
05Dy {4 Pigsrsotned e GvBhyeseiredAd Bt 8t *E%‘gf &t“ﬁﬁe ¥ df‘P in the right
zone. The swab was broken off in the tube, lr;d t he
nesh eicpuimy werteritesald ol Tawerlogl pringe Pt el aber &d irdh
anintil 5 nunber, study nunber, date of collection
st udyn Bay 2hnll téshatgalrecennd 8.0 mBeak | Kl 4G 1M ipdle Hghidym region
stored at -fit) 100 C until transported overnight on
udirGe: 4@ BIVImISLuerdadeptinge aNd saleiipngly <1Coradive K}rblgag e gest pigs
recorded on the Nasal S ;wab Sanple Collection Foram
reBdiMd R&OnL of KLFACFA in the left ham region using a sterile 3.0 mb Lyer-lock

syringe and a sterife 20g x 1" needle.

On Day 24, pigs assigned to Groups 1-8 received 1.0 ml of PCV2 ISUVDL
challenge material (3.1 logg TCIDsfmL) IM in the left neck region ysing a sterite 3.0 mL
Luer-lock syringe and a sterile 20g x 1* needle. An additional 1.0 mlb of the same material
wis adeinistered IN to sach pig (0.5 mb. per nostril) using g sterile 3.0 mb Luer-lock syringe
and nasal canula.

Test pigs were observed daily for overall health and adverse evenis on Day -4 and

from Dav 0 1o Day 19, Observations were recorded on the Clinical Observation Record. All
a6
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conducted quantitative virus isolation (VI) testing
fo.r PCV2 on nasal swab sanples. The results were
woxmraseRd in. togs{) values. A value of 1.3 POUAIS®006/062654
| ess was considered negative 10 and anrval ue greater
than 1.r3 :1ogs was consi dered positive. Pigs that
died (Nos. 28, 52, 56.6; . 82, and 93) at the first
study site were neeropsied to the |level necessary to
detem ne a di agnosis. Gross |esions were recorded and
no tissues were retained fromthese pigs. At th
teslgtmonde shuadyd Sordavpl ig Dy Hatnddiodp Brias farther ghagry a@ from Day 14
(Nos. 45.. 23, 58, 35), pigs Bound dead of Day 49
1o P, ST mie@tuﬁuid&aﬁzaﬂbﬁs (AI&S&%Z&&:M&)&M gaipiveps deBrmined by weighing
eut hani zed on Day 49 were necropsied. Any gross
each @& QNS cABFRdNQkIe dn Bagh Bhet arrdeot agbs duf thal apg Wy teigd dead
with | esions ,ve.re recorded on the Necr opsy Report
aftdrOhaliengEl %Bdea&éigaé WeRerot8ded g Ihd 8O0 Pdighd Fatmi Hday ~3 body
second study site, a tissue sanple of tonsil, lung,

Wi eﬂﬁf@ bere kzﬁ]ii’z%ﬁ 10 bi%@i@ 813t BhdiCo MR ANse, Disl Zney PO weight data
I"ngui nal node was placed into a single

wag Bﬁltizﬁed N§ [iuﬂé‘intugxf B, R&E&@Qd %lQO/*R & QiR DWW ke anopi@iuing thes

rom the 20 sane afor enenti oned or gans

umi_ pan s. af.cf)hg o B} chw clﬁé{élef?%@é‘;wﬁ%l et %g% %2‘9%[9?0% %ﬁglr‘fsiw to
E | abel ed. S |
wpé%*ﬁl?té%ﬁi %@Wﬁgﬁ‘?‘?eco@%’ W gpg“‘ﬁé‘ym?r opsy : Deport
3 DP] hﬁrﬁ&élﬁl r d%s% eP({\Q‘r Bl nsl O)S?%m{t' B *ﬁi‘e\\ %a&;ﬂ%:%&i B854 each

“FOT M 3ner e subm

pxg}gg%;ﬁ):gg&\a | %1 {%1%{54 sgxggro\é%&g 3 en dE eac%c ?&-Eifj@ﬂgeew%! dflected
frf%{ g{erﬁrllﬁglsfgégh gxg{;géemggggfﬁ% ggg%&@ ’u’ﬁ W]e IP tgg ﬂxechal (:'mthus of

98 WD 2007/076520 PCT/ U82006/ 6265 shi
onp &t e & ep G IBrey ﬁm%\l%‘é‘fﬁ‘o% gé&“‘e "8‘8’61 ipia, g ¢ mE e‘emm
possi ble future wuse. Formalijn- f| xed tis

e

Sopirmied Thige ESSHC Hat BgySs24: (lomndid SpprivRale oy 10 sachpie was
C and scored usin the e follow n scorlnng system g N

coltected Nomale atterBe anes o8 UBPY 8 steridy &‘w *gi " efpen 'xpf,égs;ed 2 {Becton
Moderate positive staining. nultiple sites; and

pisbinsuant! (pogiby, FeardtiaLakasgNes Jak 15 L5 BAQUHRRF PSR hqkheé and a 13
tissue. Due to the fact that the pathol ogi st could not

mDGSHt | Beloy colibdtiohs meatch atme poinnwereieperfled_t fireofamile Collection

.mesenteric LN, results for these tissues were sinply
RdBRE! BlboaSn chHTRST Noglalianal bhaoiseshdiSi wentemer ghvesand the

score for each of the two tissues per aninlal.
serum harvesied. Harvested serum was transferred 1o a sterife snap tube and stored at -70s&
107 C unbil tested at a later dale. Seram samples were fested for the presence of PCV2
antibodies by BIVI-R&D personnsi.
Pigs were observed once dally from Day 20 to Day 49 for dlinical symptoms and
clinical observations were recorded on the Clinical Observation Record.
To test for POV2 nasal shedding, on Days 24, 23, and then every other odd nymbered

study day up to and including Day 49, a sierile dacron swab was inserted intta nasally into

either the left or right nostril of each pig (one swab per pig} as aseptically as possible,
97
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Results 111 Results for this exanple are given bel ow
It is .noted that one pig fromGoup 9 died before
woayo@6and 5 nore pigs di ed post-~vaccnation PLT/US2006/062654
pig.fromGoup 4; 1 pig fromGoup t ; 2 pigs from
Goup 8, and | pig fromGoup 9 . Post-nortem
exam nation indicated all six died due to ru7derlving
infections that were not associated with vaccination
or PMAE. Additionally, no adverse events or inf ecti on
site reactions were noted wth any groups. 15 Ai
swishait arouail gt 2 dai RedoMdNB) thers tmosedr Eagt ednaylise |1>bw W“’ a
"Fable 6. G oup 9. the strict negative control
sm%é Site shdeca hxﬁ:eiﬁogthasig DG of EMIBVE IRedEeiftpdh 4B, S00 units/ml
ol lowed by Goup 5 (0.944, 0.22 |bs/day>), which
of PEEENMESPNEIOSE SabpiSint @y ami 20RFRL & Smm?@;ke; k Ghe rswwab was
recei ved one dose of 4 pg of vvORF2, had the | owest
dﬁ\fl\’\@r Gl@th@gu&, m@d thd shRsfutlawhs faldione dppszr@‘t«ﬁu pabled with animal
.15 I bs/day), which received 2 dose ofkilled
C I Soollo AT BY ©F GXIOUpsASvarageeleDaidpytubes
mu%é\g& étﬁl%an@&ax f’%ﬁkeeoi G Goup Treatnment N ADWG - | bs/ days
i R9hf @ricdiogN vigadoheh ONasal swab
““l%a%/"z‘g‘ﬁ %‘9 %/ %%371;/{8‘{? %%'ﬁ%%%, 6152006/ 062654 |%§ ORF2

coﬁecnmg éereg ﬁ%&&g@ 5(3%) *QeZNg a§7Sx\01%32§m{1§I51%/s %ggyx&g IFS%%QE?YLR&D

COf @fgta% &éﬁm‘g&%ig )xbm% zﬁgiaﬁgd' b\g %‘11 }% Z?}{ i"(‘w oft 1{3@':%31]1'@5%{1?@ The

d 1222 ngdersd negalive
re,b&z]%%gérj. cftﬁ_“'ﬁ"é ﬁi b}L p a.f Ly é]\ dgla‘y{ 1I€ \Fq(:{g%a% b d o %ﬂ‘?\é éﬂ-ﬂ wali

0ses)
0.15 I bs/cl a 8, .Chal I t) O. 76 '-

m{l)x%g\"\pﬁgﬁ@er)fhm igh lg%sr‘s@tcogﬁ{%eée glo\sitgn ntrols | 11 Bt}
0 %’17% Iiha? d:seci (\Xx 28, 52, 56, 69, 82, and 93) at the first study site werg necropsied

10 the level necessary to deternine a diagnosis. Gross lesions were recarded gud no fissues
were refained from these pigs. At the second study site, pigs that died prior fo Day 49 {Nos.
45, 33, 58, 33), pigs found dead on Day 49 prior to euthanasia (Nos. 2. 43) snd pigs
cuthanized on Day 49 were necropsied. Any gross lesions were noted and the percentages of
hang lobes with lesions were recorded on the Necropsy Report Form.

From each of the 103 pigs necropsied af the second study site, a tissue sample of
tonsil, lung, heart, liver, mesenteric lymph node, kidney and inguinal ymph node was placed
into a single container with bulfered 10% formating while another tissue sampte from the
same gforementioned organs was placed into a Whirl-pak (M-Tech Diagnostics Lid,,
Thelwall, UK) and each Whirl-pak was ptaced on ice. Each coptainer was properly labeled.
Sample cottections were recorded on the Necropsy Report Forn. Afterwards, formatin-tixed
tissue samples and a Diagnostic Request Form were submitted for IHC testing. THC tesiing
was conducted in accordance with standard ISU laboratory procedures for raceiving samples,

sample and slide preparation, and staining technigues. Fresh tissues in Whirl-paks were
98



10

VORF2 isolated viral ORF2. ORF2 reco~xil |xiant
bacul cxvirt~.s expressed ORF2: killed whole cell
woiorg7es2ousScai rl' i f siaiable cell cukure PCPRT/US2006/062654
serology results are presented belowin Table 7. All
ni ne groups were 5 serozae~ative for PC -Y=2 on Day
-3. On. Day 1.4, Goups receiving vORF2 vacci nes had
the highest titers, wlt.ich ranged from187.5 to
529.2. Pigs receiving killed viral vaccine had the
next highest titers, followed by the gr.oups receivin
shippeRRZh L RicReR. th@ﬁwp Mchizantbr Siorage eion éot S &riome @a‘t*r%ﬁﬂﬂm
at this little. On Day 24 and Day 31, pigs receiVving
useV %lma%n\/i%t} iRy Gare dxamedd bo ac;ammm Suealemeay g V2 by THC
serol ogi cal response, followed closely by the group
zmdt B8ted L9nk ROk Woorthse Siemf ¢ & Ninid lledSwint phsitpacininies. fow
Pigs receiving.rORF2 vaccines were slower to respond
5ites 5 A PPhGaRk! 1%5{@'@@' s{ERED B RO it @ns i=nhedhdahiopasBivaisirining,
seronegative, On Day, 49, pigs receiving, VORF2

dzﬂ?ﬁgec\.l\gsgﬁé\o& tﬂQ%ﬁ?xzeOf Igh@ g id bR mat gl paiNasg@iineulindott frsitively

ose of 2 denonstrated the strongest

e 0LoglGak i inyfiRgte §6uBOw 8B Sinfpligigbeled as
oA AR B ey o

RS R OISR .90 e S8 s

serol ogi cal .response. Table 7. Summary of G oup
p' CvV21 ' A Titers AVERAGE WA TITER Group i'reatnesnt
Dz? -3 Day 14 Day 24 Day 31*'' Day- 491**

Reguls ..l ..l ---- 1 VORIr2 - 16 }tg (I

T
heé%egg‘.g{} _zupci pmpg p1_gs %ga%l}eg{otf\%gcgn éf pig uBn 573-% %é B %{}m Group
G; E%ggg i‘?paggig%ggﬁ gv@i 1: 1@?@@%\ C@up L%ofggxggéjzgg@%mt%gog? czged all six

e B SonosLoheis thit were. 2 doses‘) d mﬁg }xaczc(z)ndfaixgn or PMWS,
diB08% B 45ROy BugeRoi@s that wers not associate
Additionally, no adverse evenls or injection site reactions were noled with any groups.

Average daily weight gain (ADWG) results are presented below in Table 6. Group ¥,
ihe strict negative control group, had the highest ADWG (1.06 % 0.17 1be/day), followed by
Group § {0.94x 0.22 1bs/day), which received one dose of 8 ug of rfORF2. Group 3, which
received one dose of 4 ug of vORFZ, had the fowest ADWG (.49 = .21 ibs/dav), followed

by Group 7 {0.50% 0,15 1bséday }, which received 2 doses of killed vaceine.

Table 6. Summary of Greup Average Daily Weight Gain {ADWG)

Group Treatens N | ADWG - fbs/day (Day 24 1o Day 49} or

adjusted for pigs dead before Day 29

G
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S Chal | enge Coot 55,0 50.0 .0.0 5433.3 rc}1ls 51t).C3
9 Strict Negative Controls 50.0 59.1 59.1 5 -.5 6136.

W6 2000RF6320i sol ated viral ORF 2; tO RF2 reconbi RE@WUS2006/062654
bacul ovi rus expressed ORR .killed whole cell virus T
PCtr2 virus grozea in suitable cell culture "For
cal cul ation purposes, a' 100 1WA titer was desi gnated
as atiter of "50"; a 6400 WA titer was designated.
as atiter of "12,800". ' Val' or Challenge 1.0 * Day
of Necropsy The results fromthe past-challenge

[l gal. Qbservatjons are p'Qseni ed bekaw.d gndiablig:
g. hi‘g)ﬂg%n(rgrgfl?g/l 0 é)r esults i hclydes observations for

Ahnarmal . Behavi-of—ABRS IR~ ~RESPH-at-torCotgh—and

B arl bex; - Fahl @ @seyi ncl udes the jresul ts Ofi0end 3hibs/day
Sunmmary of Group 101 WO 200Y/ 076520 PCT/ US2006/ 062654

vt al-l ] A | £ | T
OretrratH—tnct-dence—of —Crimical—Syipt ons %&@I@Bl ﬁ:&s;ﬂfi&}":)

ncl Sdrmary of

i3ncllvdRF Irekied {Islofdont . t he
The npst__conmmon

S
Mortial ity Rates Post-chall en%

e.
clinical synpt ted in -thi,g | study 2 by
: SR g Tl dose 3] WPS: 2.0 RO [HI Ry
b;eha\fﬁg‘lr,: ' BI?{%‘%%S scored as mld to severe
| et Rargy. Pigs receiving  the 2.} ower—deses

of V@, Bripz2.8 i (@9cdepcei ving . 16:2Vg of r ORERtand? fisgey
recei ving 2 doses of 5 KV vadci ng had incidence rates

o Dy
ZrrTI7yTAaL. 1

g Q 3 - «7%1(1'{ r.]e
& ri joORMedatd (kdosdnt rol  grodptihhd no abhbrfles los/day
behavi or. None of the. pigs iin 'this study

Of e 27304 s—trecetviT Gy ol TORFZ

demonstrat éd any, abnormal respjfation. QhisRg, RS
not e&}’ﬁé&ﬁ@ﬂtly in all groups&l() to 25(,’" , "af’é {\}/\S/as

di arrhea (0-20% . None. of theae clinical cymtgng not-ed

ver e pakliognom.e for  PMwri&dld The overaklo.1s lbs/day
i nci dence of clini cal syavnptionsivaried between

gr-oups—G-oups—re t-hre—v—ORR2~VvacCi Nes

L0 L AL )
Dy PO T T T TTVTTTY arlty

Ul - : Al
the pR@vpNERde: Gomglsl f; um of| FORF2, thel§f&dpt7 lbsiday

recefving 2 doses of KV vaccli nejand the eh flenge

vOR -fﬂa.is‘&iafe&i RIS ARATRIE -~ - 0heRda bRELERR erakd @RsLalilled whols cell
virkd 4 PE€Ak s SRR LQFRLE cetf cuted®, 41/ 1-% . The stri ct

negative control group, the group receiving 8 |ag of

r ORF' 2

POV2 serology resnlts are presented below in Table 7. All ning groups were

seronepative for POV on Day -3, On Day 14, Groups receiving vORF2 vaccines had the
highest titers, which ranged from 187.5 to 329.2. Pigs receiving killed viral vaccine had the
next hihest titers, followed by the groups receiving rORFI vaccines, Groups 8 and ©
remained seronegalive at this Hme. On Day 24 and Day 31, pigs recetving vORFZ vaccines
continued 1o demonstrale a strong serological response, followed closely by the group that
received two doses of a killed vival vaccine. Pigs receiving rORF2 vaccines were slower to
respond serologically and Groups 8 and 9 continued to remagin seronegative, On Day 49, pigs
receiving VORF2 vaceine, 2 doses of the killed viral vaccine and the lowesl dose of rORF2
demonstrated the strongest serological responses. Pigs receiving 16 pg and 8 ug of rORF2
vaccines had slightly higher IFA titers than challenge controls. Group % on Day 49
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and the group receiving 4 ug of rORF2 had. overall

i ncidence rates of clinical. synptons of 15 0%
weé.2eveand 93% respectively . Overal |l nortalPCTS2006/062654

-rates between groups varied as well. The group

receiving 2 doses of KY vaccine had the highest

nortality rate (1631)%; while groups that received 4

trg of v:OR112, 16 ug of rORF 2, or 8 ~tg of rO RF2

and the strict negative control group all had 0 %

nortality rates. 2(~ Table S. Summary of G out)
derhoresaed/4 gtdnpReogreslAbmporstal Behavi or, Abnor nal

Respi rati on, Cough, and D arrhea G oup Treatnent t

Abnor mal Abnoravtal Cough' | iarrliea Behaviors

Behavi or° 102 WD 2007/ 076520 PCT/ US2006/ 062654 1

v. ORF2 -10 j fyghit Y. dan@ary $2GRGP OV 8%itets 2, / 12

(16,7% (0% (?SY9 (1.6/7 ? vvORF2 - 8 jig (I dose)

; 1x'12 1/12 ~~~]" Is)) (m1) (8, 3%(83%
m%%%#%@f}g{(l dose.) 12 8/ 11.2 Cli 1.2 2;12 1.:12

G T (mrohys e kS ORI | g SRPLLG) e

1/12{0/1.2({ ,-0) (0% (0% (8.3% 6 LORED - S Lig>

(1 dbs Jeol(! 13, 39.8%) b1l! Qliddo(0%reiAd 2 110545
Llo %;R‘% k\(/J‘* ! 3é‘s°§es) iﬂzgw 1?2%/ 1‘2Q{64/ 500 1/ 12

('%8 2\ {x.1 1>|~\ ¢ -3%—8 r*lfmllnlg,r Ca f 4

14 10| OLGRF2L Qe 2( 4R (1L0%H.0( oTB"x%E'@ 0 0BG 0 2t 00 | 101818

3 vORFZ - 4 pg (1 dose) 5040 I87.5 | 11333 57333 93333

4 TORF2 - 16 ug (1 dose) 50.0 83.5 1556.0 3090.9 8000.0

5 rORF2 ~ § pg (1 dose) 500 75.0 887.5 2266.7 74167
& ORF2 - 4 pg (1 dose) 0.0 30.0 550.0 3118.2 05780.0

7 KV (2 doses) 0.0 2042 | 3087.5 4620.8 BORO0

8 Challenge Controls 50.0 55,0 50.0 50.0 54333

9 Strict Negative Controls 5040 39.1 391 345 61364

S YORF2 = jsolated vival ORF2Z rORF2 = recombinant baculovirus expressed ORF2; killed whole cefl

virus = PCV2 virus grown in sm{abk cell culiure N
$For calculation purposes, a <100 IFA titer was designated as a fiter of “30™, a 26400 IFA

titer was designaled as a titer of “12,800".
**Day of Challenge
10 #+4Day of Necropsy
The results from the post-challenge clinical observations ase presented below in Table
8 This summary of resulis includes observations for Abnormal Behavior, Abnornial

Respiration, Cough and Diarhea, Table 9 includes fhe results from the Summary of Group
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9 Strict Negative Controls 11 011.1 t>/.1 1 0/11 (O
%) 0/11 (t)%9 (0% ((3;'%)) C RR2 isol tud i>ixal
WQRIFER7620R. F2 Wrero~~rbi 7r zrt l1lz<aculouru ePpTASYHG6/062654
OR F2; | ilkd shole cell .virus = PCV2 virus grown in
suitable cell culture ''Total nunmber of -pigs in each
group that denonstrated any abnormal behavior for at
| east one 5 dais 1 03 WD 2007/076520
PCT/ US2006/ 062654 Tortryi nunber of pigs in eac..h.
group that de.aionsirated any abnormal respir-atian
Ovdeal Etdeh@asiClinaneSdayortTotdalsbiutfoieshudesirogity Somi the Sgprary of
group that denonstrated a cough for at feast one day
GrdhpyhiatalinuRiies Pofi-chilpags. nThastosigrosumont Hitead eyropiemrmtaddn this
diarrhea for at |east one day Table 9. Sunmary of

stodd QEPatRMERAEA RS WEtnees sdord@ dsrrhitddo SyapiamsaG Bigpreceiving
Treatment N Incidence of pigs with Incidence ddinical

ihe@@@%&@%ﬁ SOmEt 9ids MERBIR16 pd 6f HORKA meliogie) reddlviig 2 doses of
% 2 X1.7% v 2 - Stat: (I dose.) 12 3 vORF 2 -

' 6. 271980 QR & 1bboft attd Sles) strict
Mﬂi‘“gﬁ%g}!“ﬁ%? ?Qr‘%)g%%‘”zeg-&s tﬁ%ﬁ{ (P#’ Sgose) 12&"12 u]f’ 8. lg)"R(mrxlo s

v AP atl bdhatic®. 1ibbE of Tthe - Nay & this study
m‘ﬁl &% Cfﬁ%ﬂ }7% 124%162 AOSOI%W%S% ﬁe};g}a 1C(:)ontrol S ﬁlO ‘Z %{O 0O 9

det%%xgsgiiecéﬁng gt;ntobﬁi etesggﬂﬁ(fam @oul»ljrmg WS  Hedudn®0 iR el oroups {0 1o

“t3Bit ant hsc~~tc3 c iri
259 b\?s ?as 3 ot 1?13}%{0 ’\Eo#;zg Lt {he% 1&3.11 Sy dop 1]% nbféﬁﬂmr@’;‘vﬁﬂ!ﬁnmnm for

culture
PMWS,

The overall incidence of clinical symptoms varied between groups. Groups receiving
any of the vORF2 vaeccines, the group receiving 16 pyg of rORFZ, the group recetving 2 dosas
of KV vaccine and the challenge control group had the highest incidence of overail chintcal
symptoms (236.4%). The strict negative controf group, the group receiving 8 pg of rORE2
and the gronp receiving 4 ng of TORF2 had overall incidence rates of clinical syroptoms of
0%, 8.3% and 2.1%, respectively.

Overall mortality rates between groups varied as well. The group receiving 2 doses
of KV vaccine had the highest mortality rate (16.7%); while groups that received 4 ug of
vORF2, 16 pg of rORF2, or § ug of tORF2 and the strict negative controt group all had 0%

moviality rates.

Table 8. Summary of Groug Observations for Abnormal Behavior, Abnormal

Respiration, Congh, and Diarrhea

) 3 - 4
Grotp Treatment N | Abnormal | Abnormal | Cough’ | Diarhes

Behavior' | Behavior®
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G oup Treatnent N Dead Post- MortMtv Rate ch.rllenge

l1v. ORF2 - |16 . g (| dose) 12 1 8.3%2 vVORp2 - 8 ¢

g (1 dose) 1:2 1 8.3 1fr 3 VvVORF2 - 4 ttg (I dose) 12

0 0% 4 rORF2 -16 ug (I dose) 11 0 0% 5 rt t-R1=2 -

li _dig (| dose) 12.0.0% LORE2. -..4 tg(la]dnqg) 1

- % G 2:08s6s) 1 1243+16. 7% 82Chal | enge 212

éontrgﬁékq"o ¥ ((été}gegthegatlve Controls 110 O X{

YORH2 = isolated viral (RF |W% rocgmabl Ur f2594) {16/79%)

bacrir.l w us e\prcased Rf 2. ki|led -who Ieécell

virus WPQ/2. Mirus-gr - Sui-t-ab-b—eelt—eti-t-ture—5

PCV2iL qa@@b 3@@(;‘:11&151@)0?;;[3 ts awve presentled bel dwd n 1112

Tabl e Fol owi ng chdl |l enge on Day 24. .1ipig in

G oup 7 began sheddi ng IPCV2 e Rayy| 27(0%one| of8.3%e | (8.3%)

ot hey groups experiencied sheddi ng Nt i | Day 33. The

bul-d-ef—nasal-—sheddi-ng—was-noted—fronm*Day 85 1o~ 0K

-3 45, GORFS ined@ideieng by ofd’the {hr &2 reF2~*2 W1z

vacc| nes and groups reckiviing either 4 or 10 g}o s v

rOR 72 had the | owest iincidene@7®f hasé&l’eshedd? g/)bf (8.3%)

PCV2i (( 9. 199. Tire challenge control group (G oup

8 had e hl hest. snedi] : ":LO” wed b e
the &t rPBEZ- Ihegeidose o ﬂtrol’g\'ou; (&Yup ‘pgs\’ﬁqw?%;}ch i
L 0

had an incidence rate of 6A> g, 5 (0%) (18.2%)

5 FORF2 ~ 8 g {1 dose) 0712 (/12 B2 0712 0%)
(0% (O%) (8.3%)

6 | rORF2-4pg(ldose) O] 0L | 0N (0%) | 0112 (0%)

{(1%)

7 KV (2 doses) T2 012 /12 ({00} 1712
{58.3) {O%:) {8.3%)

8 Challenge Controls 110 010 2/10 2410
(10%) {09%) (20%3 {20%)

9 Strict Negative Controls Bl /11 01T (0% | 0711 {0%%)
(08%%) (0%}

VORF? = isolated viral ORFZ; rORF2 = recombinant baculoviras expressed ORFZ; killed whole ccl}
vitus = PCV2 vires grown in suitable colf cultare

MTotal nmber of pigs in each group that demonstrated any abnorml bebavior for al least one

day
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WD 2007/ 076520 PCT/ US2006/ 062654 Table 1i.. Summary
of Group Incidence. of Nasal Shedding of :1'C'2 Goup
woneeioren?d N No. OF pigs that shed for incideneeTRat@®6/062654
at least. one day 1. v:ORF2 - 16 p.g (| dose) 12 .|
8.3% 2 VORI ;2 -8.tg(1 dose) 12 1 8.3% 3 vfl."'"2 " 4
It 83[).u M(l dose) 12 1 4 tORF2 - 16 pg (1 dose)
11 18.2% S rf3:RF2 - 8 !sg (1 dose) 12 6 rORF2 - 4 p
(t dose) | 1 19.1% 7 K\ (2 doses) 12 5 41.71% 8
Chal | enge Controls 10 8 8t IN, 9 Strict Negative
Tofd atuibdrof plus Tn 63:hQBo Mtnos@faaﬂeﬂ‘ |3f”mm‘€’5:2F'~27“~‘F‘m af-least
reconbi nant baaul ovi rus expressed ORF2: killed 'whol :
oneGBi!l v virus = PCV2 virus grow n in suiable cel
culture S The Sun-unary of G oup incidence of
To‘t’f? hRRES of B8 kb Slode haed:ionGasdd d @ughUlor erisgst one day
Group. N. 4ean Lung Lesion Scores, and G oup Incidence
T inghﬂﬂ&df 2k Qﬁélcﬁfn%ugsmmx%k@md Qarribalidrent kast offe davpi gs
at t € first test site during the
post - vacci nati on phase of the study (Group 4, N ::1;
Goup 6, Goup 8. fit::=2; Goup 9, N::-2). Four out

of s I"!)%bﬁlt § S@inﬁqa J“vt df ¢ EQQEW’QH% iln‘éﬁb&%f RS YA p Tk €

body "avit' es, p|g oup 6 | esi ons consi st ent
w-t-h—et-ostridi-at—di-sease dnp ne pi g (& aup % N d“d‘ -
@ougr pss | esifonteenNone of |t h¥ pilg SI“%‘H*é’tC" Sﬁéb’@ R TR ﬁ’b‘" enee
the post-vaccination .phased of |the study had lesi onﬁ '
consi tent with PNMAS. 106 WO 2007/ dnesbiymptoms’ ate
PCT/ US2006/ 062654

i VORF2 - 16 pg {1 dose) 12 3 $1.7%

2 vORF2 - 8 pg (1 dose) 12 3 41.7%

3 vORF2 ~ 4 pg (1 dosel 12 3 66. 7%

4 TORF2 ~ 16 pug (1 dose) i 4 36.4%

5 rORF2 - 8 pg (1 dose) i2 1 8.3%

& fORF2 - 4 ug (1 dose) i1 1 9. 1%

7 KV (2 doses) i2 7 38.3%

# Challenge Conirols 10 4 $0%

9 Striet Negative Controls i1 Q 0%

YORF? = jsolated viral ORFZ tORF2 = recombinant buculovinus expressed ORFZ, killed whole cell
virus = POV virus grown in suitable celf culiwre

Motal mumber of pigs in each group thal demonstraled sny clinical symptom for al least one

day
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wgasiavares2ol cers were not present

Pigs that died post-challenge. and. pigs euthanized on
Day 49 were necropsied. At necropsy, icterus and

i N any group. P@IrUs2006/062654
regard to nmean % lung lesions. Goup 9 had | ows t
mean "r& lute; lesions (0Ofro), foliovved by Goup |
with 0.40 0.50% and Goup .5 with 0.68 1.15 :'0.

Goups 2_ 3 7 and 8 had the highest nmean % lung 5

lesions (- 7.27% . Each of these four groups contained
one pig with % % lung lesions L71.5% h tl~. skewed
the results higher for these four groups. Wth the

exception of Goup 9 with 0% Ilung |esions noted, the
remai ni Nghid 1Yr Hpmahpel Group MEdgatity HgtasFsborhallengenpst

all ling lesions noted vv-ere described as _red/ purple
gna cgnsolTdated. |~ Table 1.2..Sunmary, &3 OUD Moriality Rate
PP ddnre of |~é?a§}3ﬁ)§, Group Inct\f derice oefi@‘g%striu*c i
Ucery, Goup Mean % Lung Lesion S»corgxsf}n,. {,r‘;d Group
. lanciidence of Lung Lesions{Noted |G olUp TI*€at zjnent
|cterds Gastric Mean % lLungllncidence of. U-cers
Lesi ons Lu bheskons; glNeyed! 14z f3 1'.1;2. - 16 It 383%
1> (doy ORE(TERRR PR S i Tl dose) (116
(-63% 12 vORE2—m-8-tt-g—{I—dgsey—012—(EH 2900 12 -
7.1 -| 20.29RHMWS 2 (JAWORF2 |- 42pg {(' 1 dose) 0/12 (0%4%
/12 9.20 , 29% /o0 10/12 (Q% 4 rUR 2 - 16 Ith; (1.
Ottt (09 0T T ITIT ST 47 74% 47T dose) (099 o,
(3% 107 20b 07590 PAT/ US200B/ 062654 1 oRE2 - O
j.u (' dose) 0/12(0%).0.12 0.0,68 a.1.1.2";i=9/..12
F T30~ ) efa %k rah - 14 jg5. [| dosg) O/1%1 (t)%s
01,£11 ) ouoRF2Y6 et R (th o (64%
3 TORF2 - 8 ng (1 dose) 12 0 0%
6 TORF2Z ~ 4 pg (1 dose} 11 1 Q1%
7 KV (2 doses) 12 2 16.7%
8 Challenge Controls 10 1 10%
Q Strict Negative Controls 11 { 0%

ORET = jsolatod viral ORF2: sORF2 = recombinant baculovirus expressed ORF2: killed whols elt
virs = POCV2 vires grown in suitable celf culiure

PCV2 nasal shedding results are presented below in Table 11. Following challenge

on Day 24. } pig in Group 7 began shedding PCV2 on Day 27. Noue of [he other groups

experienced shedding until Day 33. The bulk of nasal shedding was noted from Day 35 1o

Day 43, Groups receiving any of the three vORF2 vaceines and groups receiving either 4 of

8 py of rORF2 bad the fowest incidence of nasal shedding of PCV2 (£9.1%). The challenge

control group (Group 8) had the highest shedding rate (80%), foltowed by the strict negative

control groap (Group 93, which had an incidence rate of 63.6%.

105




10

7 KY (2 doses) t)""12 (m) 01,12 7.27, 22.3%9:.12 0%
(75 /14) i Challenge Controls 011.10 0./10 9.85 ::.
w0200702d9298111. 0 (0% (0% (80 Ft?) 9 Strict Negawuis®6/062654
till. (0% 0/11 0)"T 1. O/l i Controls 4t) |I~E=) ({
I NO VORF2 isolated viral ORF2; rORF2 - reconbi nant
baculo irus e oprosscd ORF2; KV or killed w whole
cell virus = FCV2 virus grown.in suitable cell culture
The Sunmary of G oup I HHC Positive Incidence Results
are shown n in Table 13. 5 Goup '1 (VvVORF2 - 16 tiQ)
and Goup 5 (rORF2 - S lIts=.) had the I owest .rate of
11- C positive results (16.7%. Goup 8 (C Ihallenge
Cont rpdise 1R EhnGH S Girphh Hhddenke giiNasabSi@dringail - VWad
the tai het rate of 111C positive results, 90% and

909V T ec] ely. Tg)l el , " qu% &:B@ﬁ%{e
(B3 ti ve 1u@3§§l?ef1£e ou \%' é?zfre% lTY\T: O&’I‘pljgs
t hat {had at I nci dence | east one ég,?sﬁue OSI t{ve Rate
far POV2 1 vORF2 - 16| 1tg (1. dB$& 459 16 Fo 108
WO 2007/ 076520 PCT/ US2006/ 0626054 .. ORE2 - q: 0l 4.1
dose {1 43t ne § £6: B YR F2 - 4 ptig (I dose) PgR%
2 T ok k‘%"% HE 6 %‘"} dose)| 11 4 36.3% 5 rORF2 - 8 p
(1.—-dose)- 1’) 2 15: 794-¢-b Qa__ryu 146t R-2—% I[b,; (
dose)l vORF2-8pg(ldosey | 12 1 R.3%
3 vORF2 ~ 4 pg {1 dose) 12 1 8.3%
& TORF2 - 16 pu (1 dose) 11 2 18.2%
3 FORF2 - 8 pg (1 dose) 12 1 8.3%
6 tORYF2 - 4 pg (1 dose) 11 1 2.1%
u 7 KV {2 doses) 12 5 41.7%
8 Challenge Controls 10 8 0%
Q Sirict Negative Controls 11 7 63.6%

VORE? ~ isokstod viral ORF2; tORF2 = recombinant baculovirns expressed ORFL killed whols zeit

virns = PCV2 virus grown in suitable cell culture

‘The Summary of Group Incidence of leterus, Group Incidence of Gastric Ulcers,
Group Mean Lung Lesion Scores, and Group Incidence of Lung Lestons are shown helow in
Table 12, Six pigs died at the first test site during the post-vaccination phase of the study
{Group 4, N=1; Group 6, Ne=1; Group 8, N=2: Group 9, N=2). Four oul of six pigs had
fibrinous lesions in one of more body cavities, one pig (Group 6) had lesions consistent with
clostridial disense, and one pig (Group 9) had no gross lesions. None of the pigs that died

during the post-vaccination phased of the study had lesions conststent with PMWS.
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7 IW('2 doses) 12 5 41.7% 8 Challenge Controls 1.0 9

90.0% 9 Strict Negative Controls 1.1 10 90. 9%
WOo2007@RF201 sol ated viral ORF2; rORF'>_ :=- r PCT/US2006/062654

con~l ~i nant bacul ovi rus expressed ORF2; KV or killed

whole CCU virus = PC 2 it :ts grown :in suitable

cc-1.1 inltxare Post-challenge. Goup S, which

received ~3ne dose of Scif; of rfl1RP2 anti e . 5

out perforned the other 6 vaccine groups. Goup 5 had

the hi ghest ADWD (0.94 - 0.22 |Ibs/dad ), the |og pest

i naiigenerdiod pabrbriktgheRbyizoruhifed WHNSEL Bivt MEHPEES. Al

i ncidence of cough (18.3%. the | owest incidence of
necte¥, abibr€ ki basalc Wyeptvormmof Bre89f in sriyearbemeith megarchiol wpgan %

rate (0%, the. lowest rate of nasal sheddi ng of. PCV2
hank SsRUK ot haBiooad thawes tungadsionk (1% rédioweddy firgup 1 with 0.40

esions (0,68 1 1.15% and the | owest incidence rate

+ oF 95, PRILLY S Wih $tes 1 (36, Wups 2t 1. Crdupad tieddshesngean % hng
Various | evel's of rORF2 ant | gen overall outperforned

o Bhasé@hirQiSurk QMRhiSedDdne\biORER Yalulyg thsiote71.5%,
iesgﬁ?ﬁgﬁ?{eggf%\#%g T os‘(%g c?% kil Itl ed whol e cell PCV2

wlm%%ﬁmgl&i ﬂ}@ ﬁ{htﬂ%r imﬁf e rf §&r ordidR] §ublde @{L@pil& siafoag B with

post - chal en e data.. 109 WO

/92 ug;éa%?ceg %Qwﬁ Waf &ﬁé  AOAB3R 1 hadt @h’l&m% fosioSl, SRRMESE alt lung

S Tr eat ment

iesioH% p@écﬁggm v,scn%)dlj a%ixecﬂ/ § E% alu% e %{)h({%le/di |2 af/' O?Eg h ?V '1 g r g

OV -1- 2/12 12 41. 7% (1 dose) 0.29 (16,79 (25% 2
1.2 VORF2 - 8Ith7t) 4/1.2 1112 41.7% (1 dose)
T:zl;kg ;2 g%fr%%a?x §f (g:@gg;mﬂx%e (’g étquh)dﬂ ’("j_’g 11}8}6&&1%4: oPlidéric Ulcers,

Group Mean % Lung Legion Scores, and Group Incidence of Lung Lesions Noted

Group Treanment {cterus Gastric | Mean % Lang | Incidence of
Uileers Lesions Lung Lestons
Noted
i vORF2Z - 16 ug {3 /12 {0%) §12 0.40 4 0.50% 10/12
dose) (0%} {B3%)
2 | vORF2-8pg(ldose) | OA2(0%) | 012 | 7415202% 10412
{0%%) {8395}
3 | vORF2Z-4pp(ldose) | O12(0%) | 012 | 9205209% 10412
{0%) {83%)
4 ORF2 ~ 16 pg (3 {311 (0%) /11 1.3 % 4.74% 11
dose} {0%) {36%)
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4 11 rORF2 - 16 }two 0.54..x- 3/11 0/11 36.4% (I
dose) 0.30 (27.3 ;:x) (00"%®9 5 12 rORF2.8 g 0.94
wOL0®/0Gk00) 1/12 8.3% (1. chose) 0.22 (8. 3% €CTAE2006/062654
roORF2 - 4 ttt? 0.72 1;11 (9,1% o0/ 11 9.1% (1 dosi)
0.25 (4m) ---- -------- R L - -
----------- 7 12 KV 0,50 7/12
(58.3) 0/12 58.3% (2 doses) 0-15 (0% - ----- ------
- - memmm mmm mmemce-oe - a-o-- 8 .10 Challenge t}.76
-~ V W (109 2110 40% Controls 0..19.(20%.110. M0

TR RIS T g ol o
|

I soljat ed viral ﬁ’ r- OR1/ 2} =, foecomhi naut bagi i ogisus)
.ts jpeed ORF2, KVo killed Wilole cell virug T PCV2
virus _grovva.in stailtalale-cell culture-Table—19

G olip

nunaspi20fs @ QURsHIOS oy IGhad ehgey1Dat p 255 <Paras 2
AR “i\}(o) [

N Trieat nent:

rtaliity Nasal Mean "% It cidencde Rate

of at Rate Shedding Lung |east (@ge tissue IHC {G4%)
Lesijons positive forf PCV2 1 {2 rORFR - 16 go 8. 3' M
83434816+ +—dose)—P:-50-% 1212 T ORF2™~"8"
Vo 83% SKSUE foskd) 250055 oM doSél2 2p TPt IOR FEIZ
47j.tg 0% 8,3%9.20.| 66, 7%
{0%) {75%)
§ Chatlenge Controls /10 010 988 % 29.2% $/10
{63%) {0%) {RO%)
9 Strict Negative 6711 {0%%) /11 11 G/l
Controls {O%) {0%) {0%)

VORF? = isclaled viral ORF2; tORF2 = secombinant baculovirus expressed ORF2; KV or killed
whale call virus = PCV2 virus grown in suitable cell calture

The Summary of Group THC Positive Incidence Results are shown in Table I3.
Group 1 (VORF2 - 16 pg) snd Group S fORF2 - 8 pg) had the lowest rate of THC positive
results (16.7%). Group 8 (Challenge Controls) and Group & (Strict Negative Controls) had

the highest rate of IHC positive resulis, 90% and 90.9%, respectively.

Table 13. Swwmary of Group THC Pasitive Incidence Rate

Group Treatiment N No. Of pigs that had at | Iocidence
least one lissue positive Rate
tor PCV2
1 vORF2 - 16 g {1 dose) 12 2 16, 7%
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("l dose) 20.9% 4 11. rORF2.10 It.g O % 18. 2% 1. 50.
36.3% (1 dose) 4.74%5 12 rORF2 * 8 ] g 0% 8. 3, %u
wO0.26@/076526. 7% (1 dose) .1.15% 6 11 100RF2 .. 2CI/US06/062654
9.1%9.1 %2.95 - 36.41."% % (1 dose) 5.12% 1.1.1 WO
2007/ 076520 PCT/ US2006/ 062654 ------- ---- 7 12 KV
16. 7% 41. 794, 7.27 413% (2 doses) 2 t3t>ic, ---------

R 8 .10 Challenge 10% 80% 9. 88 F. 90. 0%
Controls V,21)/4 9 11. a'trictNegati. ve 0% 63, 6%
0/ 11 90.9% Controls (0Q0%. . iVvORE?Z isaolated wviral. ORE2;

r ORF2 V\ﬁﬁf;grblgggn d&g)oul ovishi u$ expresSed ORF2; | K\dsars

ki'l | ed virus = PCV2ivirus ;grown in
sui.t.abl.e cull culttri-e-Rest-+s—f—t-hi-s—study-—t+ndi-cate
that all (Oupthenpynaakene ef fidrt$ shoul d & focus oh &6.7%
rOR-KFE2 5 vaccine. Overall, nasal shedding of PEV2

—was—aetected—post=ciattenge and{vacci natj on, W th 8
PGV2 \actﬁﬂffé’w@slw(t‘é’éhq}n b r'édudtion of Shedding) J
nmunohiistochen- sS r y of selected _lyniphoid tissues
also gerv ggs 90qd. _par aneter if or -vacgine effiicagyz
: wher €a Tﬁ F *qﬁg?&aﬁ“ fefences {in ADNVCsr cli ni caI S
Vl‘rnpt ot tS and ﬂrﬂQQ lLesi ons—Nv—er-e—not dot.optd

TOT T CTCTUL

bej wedn. o@EOURS (1 &3S Study Mas conplicated by "t ¥et%
fact tihat extraneous PCV2 was i ntroduced at serodgortz

arct.o |

er-st-6 10-serre-pot-nt—duringtha-study, a5 Vi dercegI 701
by7 naslal shéﬂﬂ(}r@s@f) PCV2| PGV2 5 L%

3%

8 Challenge Controls 10 9 90.0%

9 Strict Negative Controls 11 14 99, 9%

VOREFY = isolaled viral ORFZ: fORF2 = recombinant baculovirus expressed DRF2; KV or killed
whale cell virus = PCV2 virus grown dn suitable cell culivre

Posl-chaltenge, Group 5. which received one dose of ¥ pg of vORF2 antigen,
outperformed the other 6 vaccing groups. Group 3 5 had the highest ADWG (0.94 = 0.2
tbsidny), the lowest incidence of abnormal behavior {0%), the second lowest incidence of
cough (8.39%), the lowest incidence of overall clinical symptoms (8, 394}, the towest mortality
rate (096), the lowest rate of nasal shedding of POV (8.3%). the second lowest rate for mean
%% tung fesions {0.68 & 1.15%) and the lowest incidence rate for positive tissugs (16.7%),
Gronps receiving various levels of rORFR antigen overall outperformed groups receiving
various levels of vORF2 and the group receiving 2 doses of killed whole cell PCV2 yaccine

performed the worst. Tables 14 and 15 contain summaries of group post-challenge data.
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and Positiv
negative co

woascierower e eval uated in this study,

three diffe

adm ni stered once on Day- O,

| evel s of

and one cl ose | evel
adm ni stered on Day 0 and Dad.
whi ch recei ved

e WC tissues
ntrol group.

rent

.in Goup 9,

t he

strict

Di scussi on Seven PCV2

whi ch patTiugc@e /062654
15 dose levels of VORRF2 antigen
three different dose

rOR F' 2 antigen adm ni stered once on Day- O

"l dose of

of killed whol e cell

PCV2
14. Overall,

v
G ou

-vacci ne containing 8
of r ORF2Tali¢ i4ebyminary #iHeroap Pust-ChedlehgsDa@~dapt 5 had

acci ne
p S,
g

the highest ADNVQ the | owest incidence of abnornal
2havi or ,,, th inc 2. af , I 211 orall
B o Jobol perTEme) op JHagT ¢ eéplér}glw (O‘% Secdlep
| owest i nci dence of cough,, the ngi dence} of, . -
overal I{ clipical synpt omizmS ?‘"ﬁ% \%%e'g‘l& rtality i‘mtléemwi
the | owest yate of nasaljshedding of PCVZ, the seco gmml
| owest +rate for nmenu; %l a.cang | esions{and the N
| owest § ncigdence rate fo[ positijve | UC tijssues. <
Interestingly, Goup 4, |. Wich received a hi gher Symptoms
dose ofi rORIF2 antigen than Goup 5. 5 did no
periform gs welhppt Retlel hhan i&oupifs G oy, 41 had 4a 7v;
slightl {qro J‘d)%%il\o }gi( m gﬁer Hnci ence of abnpr mal °
behavi of, hi g nci fle £ 0 J58ly cal s
ynpt' orhs, & hlﬁgﬁee}! rat rl? nasia I(\f he&d {j“éf PCV2.
a high L ban % h “ tb-for
pogi tive 1Bl | | GORiFgs@es t han 7Geoup 5415t atji siiTa 41.7%
anal ysi 5, which may have}i ndi catled that tihe
diff'erencejs betygen . theset GI3OUPS (WeT, BN ot
stati sty cal y Si gnlfl canf, was not condudgted on} 10
these tarbut—there—was—an—observed tregnd that—Goup
4 & d nptlZper vORFZad el | 8496¢& oup B12 212 66.7%
Post - vatci nation, 6 pigsi{died atj the first study site,
pour of{thelsi x(bigs) were fo.2m |G E6FYS Ar(1G7Bup 9,
whi ch recei yed no vacci ng. None jof the si x pi gs
dermonstat efd 1 es] ons ORSi Stént ]% 1o adver§,e_w
evénts pele|r &pBFt elf %%d Va1 | 'I”seven‘ Vheei nes™
appearef toibe safes whep admi ni stereg,to %
approxi mately | U d¥ays of a3, Dub?dght e (¥%)
post - vacci nati on phase of the stkicdy, piigs receiving
el t pf .t fire g level f, 2 (MaCCi 11y Ol : qa;
o ed WA b doRFIs e né R O%hﬁ‘éhgz f\"‘ A.3%
| evel s, jwhilie hac 1S, | owest | FM e,yel s just
pri or tP cl k. al (f)g%é t ie” vagci ne grqu ?l;
6 11 fORF2 - 4 ug 072 | WIIOL% ] o1 9.1%
(1 dosey 0.25 {0%)
7 12 KV 0.504+ | 7/12(583) ] oO/12 58.3%
{2 doses) 0.18 {0%)
8 10 Challenge 0.76% | 10 00%) | 2710 4%
Controls 0.1% {20%
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Al t hough not formally proven, the predom nant route of
transm ssion of PCV2 to young swine shortly after

woRMTINGes20i S believed to be by oronasal direct PCoOMS20D6/062654

and. an 20 efficacious vaccine that reduces nasa
sheddi ng of. PCY2 in a production setting would help
control the spread of infection. G oups receiving one
of -three vORIi2 antigen |evels and the group
receiving 'S pg of rO F2 had the |owest incidence rate
of nasal shedding of PCV2 (8.3%.. Expeciedly, . the

g A T M T W b M S

of "nase bss | esions iil {pigs

wth P{l"IW secondai tg P infection typjgalll y
consi st} of 1136%E@%007/07g¥50 PCT/U82006/862654
generalii zed: |.v-rophadenopat-hy..itn-cenrt-ai ;

vOBFRe= drclaged MR (Q%Yf?é ;%wzt ﬁéegf"ngpinfn v
whelnealiishi PG & iR Hess inBiPacolgliE. . (2) cut aneous

T 1

GORf-H-al-Rat-HaRM
TR GY PPt QP ek 1 81 e

pallor or icterus, 13) nottled atrophic livers, (4)
gastric ulcers md (5) nephritis. At necropsy,
icterus, hepatitis, nel$hritis, and gastric ulcers w
=ere not noted in any groups and ivt iphadenopatlty v
ms not sPele fFchumpagy ebkarAundiestGhatepge Pt M4  ung

| esion scores t aried between groups..The group

recel Wing  36..e64..0f (MEREZ:ant iNgeh hagebde | moRiBhcerRaRIDS al
GfEhg | di o oy S og) fol Iowed by the
group that received § pg.Rf @geg(gu(go 6Bune 181ea¥one H&ue HC
expectedﬁ t he challerge'éont of 'éroup ﬁ%ﬁ I he hi ghest
meani % | yng | esi on sgore (~ (1 292%siodlsN 3xéﬁvéau@cvz
groups. tihe mean hi gh | esi onj scores{vere

el evated idue to_one i ch—of—t-hese—grpups—that
had Very {10pkungid @silongseor €s.§3% : pstdof {he | upg®
| esi bns vere described as red/ purpl ej and cohsol i dat ed.
Ty-picafy-. lypge; | esi ons asgoci at ed] w5d%h{ PMAS are
descti bed as tan and jnon-col ljapsible{N ith

-at-et--obdl-ar—edera,—Hhe—tungttestonsimoted Fm TS
study werle «€ititer yt| a8s$8ei 4t e¥3%i t h 722 i nf ectiloh
or aisecand pul nonaryj i nfectijous ageht may have been
presént. |WtHidodshe fgontext {of this|s2up, {the %Il ung

| esi on sciorn, probably do not} reflect a tru¢ neasure

of—tre armountofTung T nTect [ on ¢u 59 PC * 2., vos
trgfé LGP Ect 66.7%

it
OBhell tesieaV@Herst Have deffons
correl atipon bet wweenithe pregsence of

{1 dose) 20.9%

4 11 fORF2 - 16 ug 0% 18.2% 1.50 & 36.3%
{1 dose} 4.74%

o) 12 yORF2 -8 yg (% 8.3% .68 % 16,7%
{1 dose) 1.15%

6 i tORF2 -4 pg 9.1% 1% 295 & 36.4%
{1 dose} 3.12%
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PCV' 22 antigen. by 11.1C and hi st opahol ogy .

Hi st opat hol ogy on sel ect tissues was not conducted
woi2od7/076628 st udy. Group 1 (16 Itg of vO' RF2) aRdAT@S0006/062654
5 (8 pg of rORF2) had the |owest incidence rate of
pigs positive .tor PCV2 antigen (8.3%, while Goup 9
(the strict: 20 negative control group - 90.9% and
Group 8 (the challenge control group - 90.(3" E, ) had
the highest incidence rates for pigs positive for
PCV2 antigen. Due to the non-subjectjive nature. . of

thi s| tst, | Hgyesul tis grR, piohgbhy' | ong .of | the hegt;
par ajret erjs to judge Macci ne of cacy pn. 't'hus, in one

aspect of th@;&g)(‘g@ent i nvention, thej Monjogum

Port kcti e Dosa IPD) of a hul/{1 dose
~-8CHABI-Hant m.foduct wi-H-h—ext+-act-ed—PeV2—-ERF2—(+ORF2)

apti pem iin td’te; flefe COCDIp#eg noded%i nj thek £ace of 9&4.0%
PCV2i chaljl enge was determ nied. O the three groups
that{ 114 WORRABHAL 076520 PCTAUS2006/ D626GB4 | recei ved
varyt ng Ievels of rORF2 antigen, Gobp 5 (S crg of
+-ERF2-anti-gen)—ctear ’lldg' ttre—highest Tevet
pPot ectli gn %;@ib‘sgfﬂ%be t &b bad SB16&6 best¥ Hesil ts o’P"was
tiedjfor jthe nost fajorableijresults{with regard to
al | bf tHe p&awdsers| exani ned. \Wen|G®&b & as
conpared wth the othbr Si X Jacci ne groups
VRIS U QR LRNTRFPGOUD SecbathilRe-0ighes txpARVORFS; X0 o killed
Wit coli Qird 2 BCS vhr@laioyn inkib@bié @nesiturd Nci dence of abnor mal
behavior (W . the second | owest incidence of cough
(8.3%, the |owest incidence of oven all clinical

SYNMHRNE dF8hidWidy IR atelMAE FurlRf {atbink ¥iT6ad Go@dMous bha rORF2
toNvest rate of 'nasal sheddi ng of PCV2 the Second

15;4&8}?@351— &l Dl B khABAR ofPLYN Gk QSRS pdsBolifiedzaland JR0gnation with
owest i nci dence rate for positive 111C

2 PeSSUSSihd @esg?@c%vgll a Q"%d {?Trﬁ&ogﬂéﬁﬂmﬁs REELnOfisthORnMIRSEMNelected

i nventi on, doSe conventi onal

i\ Bﬁ. Ba\l'; G Eesrslltég a']il%% 8&%&& I a Lé«o\é ng’g{iljf]étéle gOI’ qugl%}g%ﬁ%ﬂé\o F{% rgas iar e

ace of

d\ﬁﬁrg?cers Red vg’g? mua h*z%;fwg]n e ggpsst @g&h g%zte\ 240 o‘ﬁ%»d between
1 (16 VORF2 h h L 3

st B a@.sm&ba@%ﬁ DS SRS &sswced .

sonza ;(ogliﬁmig ua%:as%gzjdgzﬂ?{} B\eﬂa}sgb%lp t}gﬁgc}’i}% 2? qwowpvmsmn
respect to overal] 9| dence of, cli nllc synpt orrB

&@@@ﬁ‘ BUHG ligpogy infespan. B SR RTSEHUCHE! $ 8%k st

nortality rate, and aII

Discussion

Seven PCV2 vaccines were evaluated in this stady, which included three different
dose fevels of YORF2 antigen administered ouce on Day 0, three different dose fevels of
rORF2 anligen administered once on Day 0 and one dose level of killed whole cell PCV2
vaccine administered on Day 0 and Day 14, Overall, Group 5, which received 1 dose of
vaccine containing 8 pg of rORF2 antigen, had the best results. Group 3 had the highest

ADWG. the lowest incidence of abnormal hehavior, lhe lowest tacidence of abnormal
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three groups perforned equally with respect to -nasal
sheddi ng. Over all. v ORF vaccines did not perform as
worebd7/aes2of 3RF vacci nes. I n yet anot her aspect pof/uSh®6/062654
present invention, the efficacy of a n axi num dose of
a 2Q 21111;'2 dose Conventional Killed PCV 2 vacci ne
in the CDCD pig nodel in the face of a PCV2 chall enge
was determned. O the seven vaccines evaluated in
this study, the killed whole <cell ?C V2 vaccine
performed the worst. Piglets receiving two doses of
respirdtiondibatsedond dekest iRBRcvelcaivgle thalh waleinkigastol apvgll clinical
t he second hi ghest rate of abnormal behavi or (58. 30/2
syshiems eondeli ghesity muwetial Ibwes citel ehiwwsalohedlinandidd V2. the second
synptons (58.3%, the highest .nortality rate 25
1oWekBrait¥r méNS: SRS OBHHNE bghs tosieRicheldmeeraod forpsiti ve THC tissues.
shedding (41.7 f ). highest Mean % lung 115 WO
200%({&,&@21@ Bfehb USQRRELABRED 4 high@sdoans vORFBAntigen than Group 3,
hi gh 1 nci dence of Iung | esions noted (75%
dz@ﬂ&. riﬂm'& Q?jﬁreﬁto? behBChAC BERpr At Erdud 4 habbelightid Bows) ADWG, a
It vbas sti effective at invoking an i mmune

hig‘{l}gts Rzg{\él%c of 1b§$ljf1 L) R aneiher hxa§&3ﬁ&de§’ée bhevREEERREs! symptoms, a
nasa ddi ng of P was assessed 5 as

h;gp st zz\EFezkfcnagéf Raaeseic?nd tde: H;E%\V“ OUSy Re¥es, afd h ﬁﬁ@&r rate for

ers from previous studies were reconfirn}.e

pug?w ‘b@é txa t'nti' '(Sro ?t yd 3@131}%1? Mefoshsh @B}c{ﬂ "’lﬁel Al nRb %Qﬂ&aﬂﬂ that the

own as al nge and that
di C\a{%qb% Cg!icr!]}eﬁlr‘:tw ﬁ\gilfl g Q ]g‘>a\§ 8‘ é no{] nd%\ (‘2{“‘0 w& S\Q Uﬁ;‘}ﬁ g%ﬂ uCibd Qn

reports in the i ergt re,lndicat t 1

thse ARG IR S 9B bR g (9 ?%&O&Pg E@%p“’*gé*é“‘.qﬁ SRfi w5
as well. 10 Sone addit,o conc 9. Lrom, ..«
Chi ouriaeeaPg. © pEnMed Y ARoTAEOpRE W} g tGiak o s from
hal | mar ks of PNMAB. _Anot her one of thds ma_l ((2 ted lesions

Gy 8\ Grow 9. y%ﬁby&ﬁﬂbﬁ’éiﬁ}()@ﬁp@ﬁ@ Nepp of the six ngas emonstrated le
mul ti nucl eat ed/ gi ant hi stiocytes. Additional & .

consistertswitte VOIS, Be affvirsceiedln ey eeportpd 4eq iobHE il geven vaccines
noted for any of the 7 PCV2 vaccines and all 7_PCVv2

appersed foeke spbpohee ddrioiseed oafes WREFIRERY il sl gfiagep During the
young pigs. 15 EXAMPLE 5

post-vaccination phase of the study, pigs receiving either of three dose levels of vORF2

vaccine or killed whole cefl vaccine had the highest IFAT levels, while Group § had the
fowest IFAT levels just prior to challenge, of the vaccine groups.

Althongh not formally proven, the predominant route of fransnussion of PCV2 1o
voung swing shortly after weaning s believed to be by oronasal direct contact and an
officacions vaccine that reduces nasal shedding of PCV2 in a production seiting would help
conirof he spread of infection. Groups receiving one of three vORF2 anligen levels and the
group receiving § pg of vORF2 had the lowest incidence rate of nasal shedding of PCV2
(8.3%). Expectedly, the challenge control group had the highest incidence rate of nasal
shedding (80%}.

Gross lesions i pigs with PMWS secondary to PCVZ infection typically consist of
113
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This exanple tests the efcacy of eight PCVi2 candidate
vaccines and reconfirnms PCV2 challenge parameters
wonameeesn2bi er chal | enge studi es fol | owi ng expoBUaTAISL@M6@62654
virulent 2() strain of P. Cv2. One hundred and fifty,
(150) cesarean derived col ostrum deprived (CDCD)
piglets. 6-16 days of age, were blocked by weight and
randomy divided into 10 groups of equal size. Table
16 sets forth the General Study Design for this
Exanple. Table :1.6. General Study Design 116
gmgf)‘gzekp@ﬁ@memwsa amsmaﬁmﬁq ilh-one or a- ;m%tiple.ef_zha following: (1)
----- :ropsy '"Ne Goup No. O Treatnent
mté&ﬁ%v@ﬁnéﬁhidﬁ@%mmﬂoeﬂgeeﬁmf (Qysufineas pehyr wricBry. 32 nottled
ith MLV on on Day, and Da ; 28 Virulent Dad' 46 50
'meP ENANQR, (Pasiry u&er& andPYG2cMasici Be ndoxlpsg. Thrs, hepatitisl @ephuitis,

|grO?F2-II\/I51 =1 ----- e 215 Pr C 2
and” @%/g‘&ﬁc& Q@fm]iﬂ)i iiottd ﬁl’;g&ill\B(’lIOil{Q and OREZhadenop@hay hap abt PetiSically
Vacci ne + . 16 rORF2 - Carbopol

axamingd for,” The mean % ium lesmn scores varied betwesn groups. The group receiving
16 ug of vORF2 anligen had the Jowest mean % lung fesion score (0.40 & 0.50%), Tollowed
by the group tha received 8 pg of rORF2 (0.68 & 1.15%). As expected, he challenge control
group had the highest mean % hung lesion score (9.88 % 20.2° %), I all four groups, the mean
% lung lesion scores were elevated due to one pig i each of these groups that had very bigh
lung lesion scores. Most of the lung {esions were described as red/purple and consotidated.
Typically, lung fesions associated with PMWS are described as tan and non-collapsible with
interlobular edema  The lung lesions noted in this study were etther not associated with
POV2 infection or a second pulmonary infectious agent may have been present. Within the
context of this study, the % Jung Iesion scores probably do nol veflecl a true measure of the
émoum of fimg infiction due to PCY2.

Ofher vesearchers have demonsirated a direcl correlation belween the presence of
POVZ antigen by IHC and histopathology, Histopathology on sefect tigsues was not
conducted with this study. Group 1 (16 pg of YORF2) and Group 5 (8 pg of rORF2) had the
Jowest incidence tale of pigs positive for PCVZ antigen (8.3%), while Group ¥ (the strict
negative control group - 90.9%) and Group 8 (the challenge control group - 90.0%) had the
highest incidence ralgs for pigs positive for PCV2 antigen. Due lo the non~-subjective nature
of this test, IHC results are probably one of the best parameters to judge vaccine efficacy on.

‘Thus, in one aspect of the present invention, the Minimum Portective Dosage (MPD)
of a lm¥f1 dose recombinant prodact with extracted PCV2 OR¥F2 (rQRF2) antigen in the

CDCD pig model in the face of a PCV2 challenge was determined. OF the three groups that
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4 15 PCV2 Vaccine 2 t3 + + .16 jig VOR F2 - Carbopol
5 15 PVC2 Vaccine 3 0 & 14 } 4. .4. + 4 leg, ~RP2 -
w@androped206 15 PVC2 Vaccine 3 0 & 14 + + + |, PET/USRIOE/062654

- Carbopol . 7 15 PVC2 Vaccine 3 0 & 1.4 4.. . 4
0.25 p.g rORF2 ... Carbopol. 8 15 PVC2 V acc'ine 4 0
& 14 + ++ >801lot) { 1MV - Carbopol 9 1.5
Challeng VA + 4. ~. Controls ............. 11.7 WO

2007/ 076520 PCT/ US2006/ 062654 { 15 None -Strict N A +

Negative Control Goup VORF2 7 isolr .d viral ORFZ;
recti @RFZuying levels-of {ORFZ graiged, Graqub ¢ ixg of RS puiged ol pad the

KV or killed t "hole GII virus PC 2 ins gown ism
high@DkedelGotl proBufidilir Sroup 5 either had the best resulis or was fied for the most
favorable results with regard to all of the parameters examined. When Group 3 was
corapared with the other six vactine groups post-challenge, Group 3 had the highest ADWG
(0.94 % 0.22 Tos/day), the lowest incidence of abnormal behavior (0%), the second lowest
incidence of congh {8.3%). (he lowest incidence of overall clinical symptoms (8.3%), the
towest mortality rate (0%, the lowest vate of nasal shedding of PCV2 (8.3%), the second
fowest rate for mean % hung lesions (0.68 & 1.15%) and the lowest incidence rate for positive
FHC tissues (16.7%).

In another aspect of the present invention, the MPD of a lmifl dose conventional
product that is partially purified PCV2 ORF2 {vORF2) antigen in the CDCD pig model in the
face of a PCV2 challenge was determined. O the three groups that received varying tevels
of vORF2 autigen, Group 1 (16 pg of vORF2) had the highest level of protection. Group 1
outperformed Groups 2 and 3 with respect to ADWG, mean % lung lesions, and 1HC.
Groups 1 and 2 (8 pg of vORF2 sntigen) performed equally with respect to overall incidence
of clinical symptoms, Group 3 (4 pg of vORF2 antigen) had the lowest mortalify rate, and all
three groups parformed equally with respect 1o nasal shedding. Overall, vORF vaccines did
pot perform as well as rORF vaccines.

In vel another aspect of the prosent invention, lhe efficacy of & maximum dose of a
2mdi2 dose Conventional Killed POVZ vaccine in the CDCD pig model in the face of a PCVI
challenge was determined. Of the seven vaccines evaluated in this study, the killed whole
cell PCV2 vaccine performed the worst, Piglets receiving bwo doses of killed whole cell
POVY vaccine had the Towest ADWG, the second highest rate of abnormal behavior (58.3%),
the second highest overall incidence of clinical symptoms (38.3%), tha highest mortality rate

{16.7%), the second highest incidence of nasal shedding (41.7%), highest mean % lung
11§
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The vaccine fornmul ati on given to each group was as
folio v.s. PCV2 Vaccine 5 No. 1, admnistered at | X

wa 207/0deRe to G oup |. was a high dose (16 1. 182TmS2006/062654
dose) of inactivated reconbi nant ORF2 antigen a
| uvanted with IM5 1314 (16 ug rORF2 ... IMS 1314).
PCV2 Vaccine No. 2, admnistered art i : 2 nil dose to

Group 2. was a. high dose (16 wugi2 m dose) of a
partially purified V130 R4-1 generated PCV2 Ol F 2w
ilium acljuvanted wth Carbopol 16 u
m@w foaysal 2o 2RC\VRhiA Goitdeecd\of, Tugg ka@m npisd %&@ e almszdcz(m HE
| t1 dose to Group 3, was a high dose (16 ug/2 |
z;nﬁ@&%)m@fmltﬁ&%lf&l(a?‘mi Hpeerd] narss OV fiecihgen invoking an immune
juvanted with Carbopol (16 rig rORF2 ... Carbopol)
m&g;yg_ -Vaccine No. 4, admnistered at. aij | '"x 1 nil
dose to G oup 4. was a high dose (16 rig |1 nil dose)

of F\}% RBhiEL] HpdY bF fik §eksddl BReRion, hasglesheddioel IROM2was assessed
@] ant | gen al dj uvanted with. Carhopol (16 ug VORF2

a5 %u g?icm*%kz)mewr\fég %@&eN@ms I'-‘_{\ ,@gmc@dxslﬁﬁtﬁderﬁtwln reBom studies
0S 5, was a -ml dose of a n 15

d 3
uc&gras.%ntg #ﬁl‘l;t? 4 %?&%n%)t&quta H%E?g«%ggé ?ﬁéﬂ ng’%{/ gi\{%giélgfbn{'\g(‘fl\\!bﬁ OCCUrs

fi olg;oaxéx}%;%z n%s'zﬂhelg?n%te atd ot «H086s LB RUP R dana ST BCE2 post-

I nact | 'vat ed recombi nant CR&

te I
x,h&p% E}gﬁf@ zyo\f%%»sﬁgs %gha‘ecq%‘p@ﬁ@ reéisjrts 918 %L gzgg{ﬁgrrn é;édnéattc t:hlal THE
‘o to 0.25 ug/ 2
shisig conipiss Y i e ’*‘#@Pé’&’é@ B oBlfORER0 20 09
S AR BB T et o

dose to G qu atl 1

ofphetimasks g MS/ Aot psa By pEE TS 1 Bl beion
Killed VIDO R-1 generated PCV2 Struve anti L 5 site
and dhuivassiestpdiian WEEERIpDl AXEIGHo g ‘e%éa?‘%siao?* “‘J%HO“ S
Day O, Goups 1-is were treated with L | gne dioh
reactions s noi@l Gupey oftha A P32g apdpasiapd gl 76)6831‘élf‘§"%f319983‘e o be
their respective vaccines again on Day 14. The
sahfleehimanes st ofyoaospisyl e dose of 1.18 WD 2007/ 076520
PCT/ US2006/ 062654 16 tg of % ORF2 - Carhopol v vas
tented on Group 4 which did not receive a booster on

Day 14. Piglets were observed for ad-verse events and

i nnectiorr site reacti onEXBMRMdWF ng bofl -i

vacci nations. On Day 21 the piglets were noved to a
secoms sl tebik i wWiiexs (Erodghp $CV-29candidate vaccines and  reconfivms

PCV2 challenge parameters from earlier challenge studies following exposure 1o a virulent
strain of PCV2, Oune handred and fifly (150) cesarean derived colostrum deprived {CDCDHY
piglets, 6-16 days of age, were blocked by weight and randomly divided into 10 groups of

equal size. Table 16 sets forth the Geperal Study Design for (his Example,

Fable 16, General Study Design
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were group housed in one building, and Goup I () was
housed in a. separate building. Al pigs 5 received
weeydiiodéo! i npet heni ocyanin enul sified with PCT/US2006/062654
.inconplete Freund' s adjuvant (KI.H ICpA) on Days 22
and 2%. On Day 2:5, Goups 1-9 were challenged with
approximately 4 | ogs of virulent PCV2 virus. By Day
46, very few deaths had occurred in the chall enge
control group. In an attenpt to irntunostinulate the
pigs and increase the virulence of. the PCV2 challenge
matier | ups t e LVASY INetropsy
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5 consulted in order to determ ne the use of data

collected fromthe animal in the fnal, analysis. The
wdav@/oés2ehi ch enrol | ed piglets were excluded aau/ush®e/062654

reason for exclusion was docunented. No sows | eeting

the inclusion criteria, selected for the study and

transported to the first study site i ere excluded.

No piglets were excluded .f omthe study, and no test

animals were renoved fromthe Study prior to

term nation. Table 17 describes the tine Q. franes

fori t e t ids Qf,this Exangle._Tahle 1'7
@tudyfkim el %WAL‘E I a‘§> ctual Dates St.judj,

ct iyi 1v L\eh ggiﬁg i ghed pi gs; heal th exam

ndom red .t Ohgmm col.l d odcana. .l l.oc

i3 insi0- 211 4T 087 5 R oG ararT RGN
whelp gRUFERs RRE Y3 ERE oY Bt s g ¢ i nati ot 5- 27 (r3
0 -07-03 Adm nistered res ectlv% |LL7S to }1 ~9o kamﬁw
4- 07- 03 The \oBLes PERBHGSE B O AT REPTRDIT S/ é’ ?‘é%\c?ﬁ ons
0-7 4-14-03 -- 4-21-03 13orsstered G,oL i ,
Nonilt hdmiaispreest fhviex ' sardpig: togprisegy 1 é"éﬁﬁl‘%ég‘pa?sle ( é‘a’{fﬁ‘%i"s@ of
4-21-03 to Coserved pigs for injection reactlon o 18
inatti RBed) Bedmbipant AE2 erFigen wivsanied wab | IMG 4315040 48 TORF2 -~ IMS
antibiotics 4-28-03 21 4-28-03 Pi stransportedfro .
138t Ve Lalmsine NiC 2, tdeninesered ish bk ¢ MRS [y @sp 2y vigs & high dose (16
"\ 7R1) 22-50 4- 28-43 to Observed pigs - or clinica
ugt ghdoepst a phabilhemgdied \GDRY RO3gencraied PCVZ ORF2 antigen adjuvanted
with Carbopol (16 ug vORF2 — Catbopol). PCV2 Vaccine No. 3, administered at 1 x 2 md
dose to Group 3, was ahigh dose (16 ug/2 mi dose} of inactivated recombinant ORF2 antigen
adjuvanted with Carbopol (16 ug rORF2 - Carbopol}. PCVZ Vaccine No. 4, administered at
1 x 1 ml dose to Group 4, was a high dose {16 ug /1 m) dose) of a partially pugitied VIRO R~
1 generated PCV2 ORF2 antigen: adjuvanted with Carbopol (16 ug vORF2 -~ Carbopel).
Vaccing No. 5, administered at 1 x 2 mi dose to Group 5, was a # ug/2 ml dose of an
inactivaled recombinant ORF2 antigen adigvanted with Carbopol (4 ug rORF2 ~ Carbopol}.
PCV2 Vaccine No. 6, administered at 1 x 2 nil dose to Group 6, was 3 1 ng/2 ml dose of an
mactivated recombinant ORF2 antigen adjuvanted with Carbopol (1 ag rORF2 — Carbopal).
POV Vaccine No. 7. administered at 1 x 2 ml dose to Group 7, was a low dose (0.25 ug/2 ml
dose) of inactivated recombinant ORF2 antigen adjuvanted with Carbopot (0.25 ug rORED -
Carbopol). PCV2 Vaceine No. 8, administered at 1 x 2 ml dose 1o Group 8, was a high dose
(pre-inactivation titer > 8.0 log/2 ml dose) mactivated Conventional Killed VIDO R-i
generated PCV2 Struve antigen adjuvanted with Carbopol (>8.0 log KV - Carbopol). On

L Nt H M : TR SR cerapend i
Day 0, Groups -8 were treated with their assigned vaccines, Groups 1-3 and 5-8 seceived

boosters of their respective vaceines again on Dav 14, The effectivensss of a single dose of
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22 4-29-03 Treated G oups 1-13 with KILTH /1 CFA 25
5-02-03 Col | ected bl ood sanples fromall pigs; weighed
walbo7prregRrp chal l enged Grou s 1-9 with PCV2 PCT/US2006/062654
challtn~e.czrat.erial 2 -05-(}:3 Treated Gora s
1).-i0 r-vitit. KLIAACF. . 32 5-09-03 Collected bl ood
sanples.fromall pigs 1'20 WO 2007/076520
PCT/ US2006/ 062654 el f 5-23-03 Adm ni stered
Iti GELVAC(r): PRRS MLV to 0:11 groups Col |l ected bl ood
san ples_ weighed and necropsied all pigs; 50 5-27-03
16 g 08 SORES i-dhshopel eay tedat ere@roub dngly chvdiianot ecaiyap Hagsey on Day
for lesions: fresh and.forrnalrn .fixed tissue ‘
14.5 HE Sy bBseBRv a0l advedse leivéres pivh fectibn st repidy flbening both

curt feted - ------ ----- Fol | owi ng conpl etion of the
vadelmdiddse MNBSE 201hd fgles by movdd Brascaktidstbdyxen sthiesstomps 1-9
were exam ned by | nmiunohi stochen .istry (Il 1C for

vweRel 86 HRBkdah oREVRIRL I8 ERolyi (AvRAONMIdg b sdparatdbubidols. All pigs
sanpl'es were evaluated for PC-V2 serol ogy, and average
LRk VidWBhgNingdl RablMB: emuld@isd delier meagledr Brakily 2Buvant
mb?ig’b %/éog%l Amgi nm?:rial S were housed at the first study
wSLherh D N\ dual, £ages gan pReve) GRAEP 6 OMre bibalidhgbd with
(Kgfgér@g;}?]r%t Sjlagg%% d‘éys of ange { appr oxi Frpgtel y Day 0O of
t he d) . L LQAMBMEBS vinld QR haalo | Re) BMOMMBMEd occured in
ap]%rgﬁét}%ge }‘e)éI l%‘g%gg g@%\glg&ll nd?l\r/l%sdua'l g'\t ai)’n*'l €ss steel cages
with heated and filtered air . LefiRepRnAlelN ihQease the
ﬁweﬁ@ﬁ‘“‘?%’o‘logg’i}loﬁgu?un;h{ ?m EAg Qr"%é‘?h“ﬁg%&igg%afaté Beat and
Lt1l ventilation  thereby. preventing ... teaed with INGELVACR
VIR S’CE}H’t gﬁ%ﬁa&’f’%‘ﬁ}“bf‘“ Q%/“rdﬁb‘g't/\j\gé‘éé Sgétéﬁstf‘“u di ‘Ml s gA}/er e
housed . in two different i1dings,at.the se WSk .
i0 PRESVeMEG Soppied Wc@te ,ﬁ]ﬂg #E?Pé‘&g% }lfscc%eo.‘% 0?12%8 gﬂ gﬁw d;{g}’on Day
was housed separately in a converted nursery buil ding
46and Groups 1-9 were housed in a converted farrow ng

buil di ng. Each group was housed in g. separate, pe e Do
(14P15 ang| @g‘t—ﬁ e@@,{alooglngm@géhw«ﬁg ﬁogﬁec&;ﬁ §>é .xez gex&sg}. Paost
approxi matel y- 2.3 square feet per pig. Gaqups 2, 4 ... .
chalivbed @y ey ght einrlet CFATTTRAER OB3) HiEENte ﬁb’emg’gﬁ%%%fm ) and
side of the alleyway and Goups 1, 3, 5, 6, 7, i
observations of clinical signs were collected. On Day 50, all surviving pigs were necropsied,

o

H gross lesions were recorded, hangs were scoved for pathology, and selected ussues were
preserved in formalin for examination by Immunohistochemistry ({HCY for delection of

POV antigen gt a later date.

Materials and Methods

20 ‘This was 8 partiallv-blind vaccination~chatlenge feasibility study conducted in COCD
pigs. 6 10 16 days of age on Day 0. To be incladed in the stady, PCV2 IFA Giters of sows
were < 1:1000. Additionally. the serologic status of sows were from s known PRRS-negalive
herd. Sixteen (16) sows wers tested for PCV2 serofogical status and all sixteen ({6} had a
POV iter of < 1000 and were transferred to the first study site. Owve handred tifiy (150)

25 piglets were deliverad by cesarean section surgeries and were available for this stady on Day
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and 9 were penned in six adjacent pens on the other
side of the alleyway. The Group separation was due'to
woanaes2by t he Study Monitor that vacci nes PCT/US2006/062654
adm nistered to G oups 2, 4, and 4 had not been fully
i nacti vated. Each pen was on an el evated deck: wth
plastic slatted floors. A pit below the pens served
as a holding tank for excrenent and waste. Each 20
bui | di ng had its own separate heating and ventilation
systenms, 'frith little |ikelihood of cross-
-3, COmDagTi-nash RCES pigs at thefiwedwlyiniievernysichoy idep@liqdngth ear tags,
study site., piglets were fed a specially fornul ated
niocked- Uyl JﬁeadﬁHn@ Rarfdbmim bkt td of RIS WPs280 BTH5R0ve in fable 16,
PCT/ US2006/ 062654 approximately 3 weeks of age. Al
Bid%id%;%%igs W&oﬁéﬂi\ﬁi&?ﬂm @il piaol tf.ang paciaminaivhoedids tatindmmion criteria
y 2.1 apprOX|nater 4 14 weeks of age). N t

wab Qﬁ'ﬁﬁ’ﬁ%ﬁﬁ Reh SN OMd Sad Buer 8diudell hrais rowetre Heddvaatigataratd Monitor
non-nmedi cated con nercial mx ration appropriate for

cozkﬂﬁ%f ind@er %&&h}g]ettiae 6 OF dath bdicbMaTroaheiniabl e tingl analysis.

sites was also available aad lihiturrr. 5 Al

Tilt‘s-, e(ﬁl‘i {8@ Q§g¥t§3 Qﬁmﬂ&?@k@&s o tﬁ.QCl%d:‘% g‘sdd ggnd a%{iﬁEl{f?rnemhMon was

éoﬁ%g &%edo ﬁrc &%&Eﬁ??&}g@é‘“@‘%&y%%‘é éell‘,@ﬁof‘of @1@%@%\} %}JépﬂfO oRfed to
&1&% g ezxe%n oni %Qt's Qx drd E[{Lé%lg f onb‘iﬂe Qldy, and no test
a&ﬁ%sé’l"n{m %‘H‘&‘p‘hj:)“‘“%ﬁ ;gxﬁ)a 0 Ct:El’mm(nm\ eam]ro Ry Q@M.rvégm the time

treat
‘ 10 1° CEL} on Day 14 for various
ffi‘l‘?@éF‘t"ﬁh"*rl"@é{%‘h‘%‘ﬁm\m:Fl}‘}l%%’a‘?m‘ bth study sites, pigs were
under veterinary care. Animal health exam nations
wer e conducted on Day -3 and were recorded on the
Heal th Examination Record Form Al animals "were- in
good heal th and nutrl"’t‘h§*o§17a§“‘§‘l’a&t°é§“‘ﬁ%fore vacci nati on

as__determined by observation on.Day 0. ALl test
akgtm{an{%\ A8L4 s KyRd Adcgeile 10 good health. and. 15
notTT LT oA SEALUS R ed s Ol 6008 qa:@@(n?x%&&ﬁ@o@ﬁdmlieded
t§ ssues wer e di Spos %Qﬁimlﬁéfb rendering, Final
d spos.‘ t+pr—pf & udyarm eSS wWas T ecordedTon The
AL T i S, B Y 4o o
absi-gne PV“_ faele <ch11§1 rrthe
r nht(}and | sHO7 Rl fungmsiﬁw} rw&:«f’i&;@ Pﬁnzp‘ﬂtguns 4 A
407-03 10 | Observed pigs for imection site redotions | o
0-7 4-14-03
14 32103 | Boostered Groups 1-3, 5-8 with vespective 1VPs; blood
sampled all pigs
14-21 4-21-03 10 | Observed pigs for injection reactions
4-28-03
1921 426-03 to | Treated all pigs with antibiotics
$.28-03
21 4-28-03 | Pigs transporied from Struve Labs, Inc. fo Vetennary
Resources, ine.(VRE)
22-30 428-03 1o | Observad pigs Tor clinical signs post-challenge
5-27-033
22 4-29-03 | Treated Groups §-10 with KLI/ICFA
25 5.02-03 | Coliected blood samples from all pigs; weighed all pigs:
challenged Groups 1-9 with PCV2 challenge material
28 5.05-03 | Treated Gronps 1-10 with KLHACFA
32 3.00-03 | Coltected blood sarples from all pigs
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10

sterile 3.0 m. Litter-lock s >in;e and a sterile 20g
X .4" needle. Pigs assigned to Goup? 4 20 received LU
wobkoarfo76¥2W2 Vaccine No. 2, IMin the right necRCTASR2M6/062654
using a sterile 3.0 niL Leer-lock syringe and a
sterile 20y x 1,6" needle on Day 0 only. On Day 22 all
test pigs received 2.0 nL of :KL'HIICFA UMin the left
neck region wusing a. sterile 3.0 nL Luer-lock syringe
and a sterile 20g x1" needle. On Day 28 all test pigs
received 2.0 nm of KLH |C FA in the. right _ham.region
BSi np a 9t ef-25-63 3. Dhdrlinisteerd- INGELVACHS PRRBIMGE taalligigups
sterile 409 x |" nigadiceted 3R3d WnZ00 T8 20d necropsied all pigs;
PCT/ 4452006/ 862654 | @%sDayiodd want gscoakdi dmed toreGeebipsd for
1-9 receijved 1.tt nediois FEhREY2orhBlilVBkedhald engpbes were saved;

traterial {(3.98 |og Xn-HECLIRROBS thé drudsMviiscobipiered ght neck
regronUsTng~a. ~steriTe 3°L) ral Liter-lock syringe

and a sterile 20y :. .I" needle. An additional 1.0 nL
(t)fh@ﬁ)\é}n@o &ﬁﬁl' (ﬂ”l ?x‘@ AN Sthe 51%@\ |Mé§’m®f@€éh 1R4@s were

nostrl usi'ng a st eril

e\thnglgécl ,) ﬁnmﬁlyo'il s%ﬁem@i E['i’lqié I’Ef‘(fé?écn&@i# ?(.\’Q"lmg%i‘x W6, R&’@Ldlomsl

I' ee
oé)ff é,f,uflpléé S;Cb) fﬁi‘ﬂ ual;d (aaigq‘»g ?)"é O‘Q{E %d Ei\eﬁ.g k%:}!agtc‘ 'Sw,utrbggh"i‘ gain &E}W(“ } ‘
need| e

RS ]O/(iLV vvas adm nistered in an
“aaflf‘éﬂ‘ﬁ’f‘eq c"?f’?&-”r g%lgo i |“>{ul ence of the PCV2 chal |l enge

mat er _al 10 Test

RAACTIE N R L TR RO
to Day 21. Each of th
e S Bl g BB R B a@ag”aﬂaw o

were recorded on the dinical servation Reco

idangsal itaysuinmd coptidat %ﬂq$¢%mlgg;abﬁi?;gie§%§;eel uy‘es éH%n heflted and
Group 7 was further observed from Da to 21,

filiergdest pamlisd separadd & efisisolaktey g@é %ﬁ:}} ym‘;% ihgt}]fe;@;ﬁtqqhw and
was determ ned by X-veighin: 15 each g on a ,

veodihii o, ahaeebyswatsation cDaysoni@ngsionnd HOLetHReOfORe @gxg,mis were
that a. pig was found dead after chall enge, Body-

hoogidghtisowikifaen doddidedalohe strenBoidyy Vied. gﬁrrmﬁ;o}{m hpayrict gegative
body weights were utilized to block pigs prior to

cohBBIAQHEZ At 0BuseDaypazficland s Day B8 wetghbuddibaand Gemps 1-9 were
utilized to determne the average daily weight gain

heodd in YQ3hvdr R fRARBnb@idihel i Hugh LRSS &vas housed in a separate pan (14-13

pigé per pen) and each pen provided approximately 2.3 square feet per pig. Groups 2, 4 and
§ were penned in thres adjacent pens on one side of the alleyway and Groups 1, 3, 5.6, 7,
and © were penned in six adjacent pens on the other side of the alleyway. The Group
separation was due to concen by the Study Monitor that vacoines administered to Groups 2,
4. and & had not been fully inactivated. Each pen was on an elevated deck with plastic slutied
floors. A pit below the pens served as a holding tank for excrament and waste, Each
baitding bad its own separate healing and ventitation systerug, with litile liketihood of crogs-
contamination of air between buildings.

At the first study site, piglets were fed a specially formulated roilk ration from birth to
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time points. For pigs that died after chall enge and
before Da SO, the ADWO was adjusted to 20 represent
woOheo7A7880 - f rom DDay 25 to the days of death, POT@ISA®/062654
to determ ne PCV2 serol ogy, venous whol e bl ood was
coll ected fromeach piglet fromthe orbital venous
sinus on Days -',and 14. For each piglet, blood was
collected fromthe orbital venous sinus by inserting
it sterile capillary tube into the .nmedial canthus of
one of the eyes and draining apprOX|nater 3.0r rf,
appedsiminel 63 bedodiiapt 0 AH pglbtsnrdre 8@%%@5"8@{1@%&%10?“\8& ration by
"T"ube (SS T). On Days 25. 32, and 50, venous i hole
Dabdh 0 osbpfovanaeacihy: plegkneiSage)l APS\MRoRO BT 76520 piglets were fed a
'PCT/ US2006/ 062654 collected .f ica.mthe anterior
W%@@ Rof-mbdReted SdoRtheri 8t @IN FegioR Qgpeopridie Hor Jheir age and weight, ad
.rca7tai nePt needle (Becton Dickinson and Conpany,
{ibif B??n{@lk?tﬁ%kﬁﬁsﬁadt NAUReal QIS QWisbR oflimagmt ai ner’ needl e
der and 13 nL SST. Bl ood collections at each

Ui Mgy gQét %fusv‘@érg teREP Rx‘?{ﬁdl @it benaxdie: el ligaltbrafing hams on
Recor in each SST ¢ a-s allowed to clot, each

DaSST; Sl DN 19 Qﬁxﬂhg@\i‘x@ @0 it Ao I8N iﬂ%&‘dﬁ\Sﬁ}E@ ml of

ves ser um was ansferred to a sterile snap t ube

R 40 510 1 St g

wly ﬁ)’i é%?&%}[ﬁf}{ ]B\QO ay Rgfg Itpgr%gn@e(g‘é \.F) oF é\{ﬁ% ?}{ug{af? hgi@ Y®dmE, of
ly

LB 8 P gﬁvs CioRLIT gL QB cfEbIS g o

ecorded _on th g Observation : Record. Pigs
h%@ﬁbﬁ@n@@dﬁéorl\)mgﬁdw g”("’@"%ps 9) died at the first

study site, Both of _these deat wer e .categori z
bl e&iikgaid é’ﬁﬂ‘hé‘“ﬁ‘n iR c'8HsTES 'Wg?r VRISERY, n%lu%t egmgﬁl% health

these two igs. At the second study |te g g:

extitdiiobtwire m&@}cgﬁg@ Brd %arﬂﬁ% D f%a éom & o‘gﬁj‘f‘é xamingtion
euthaniz x| tin. a3y ~ ~~ tare_necrops;i

Regowisionn| el @nmalneveée ﬁ’o&‘@é @Hél P EiEe ﬁ%f%fé%m@f‘ E‘C‘fm%“’” as
lung | obes with | esions were recorded on the Necrop

doRepiné bbobsmrvakoiom Rach O stsipilyyereobsasinite ie B wpﬁ éeﬂ‘ﬂ* and
second st udy site. a tissue sanple of tonsil, |ung

nof@Rmk, siangd primsienhaiinge. | Gaphsseothd iwawspree digresad of 5} rendering,
single container with buffered 10% formalin; while

Fiad AtsREditido EStidy sainplsevs remdetien fane imbloPieprsition Bneud.

organs was placed .into

On Davs 0 and 14, pigs assigned to Groups 1-3 and 3-8 received 2.0 mk of assigned
POV2 Vaceines 1-4, respeciively, IM in the right and left neck region, respectively, using a
sterile 3.0 mL Loer-lock syringe and a sterile 20g x %" needle. Pigs assigned to Group 4
received 1.0 mb of POV Vaccine No. 2, IM in the right neck region using a sterile 3.0 mL
Luer-lock sviinge and a sterile 20g x 14" needle on Day 0 only.

On Day 22 all test pigs received 2.0 ml of KLHACFA IM in the teft neck region
using a stexile 3.0 mi. Luer-lock syringe and 3 sterile 20g x1" neadle. On Day 28 ail test pigs
received 2.0 mb of KLHACFA in the right ham region using a sterile 3.0 mb Luer-lock

syringe and & sterile 20g x 1" neadle.
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20

aL~'l~rl~laal~ (tip: Tech. D agnostics Ltd., Thei
all, UK) and each Whirl-pal:- : was placed on 20 ice.
waacadr/ocenvai ner was properly | abel ed, Sanple PCT/US2006/062654
col l ections were recorded on the Necropsy Report
Form .Af:tenvards, fonnalin-f .ed tissue sanples and
a Diagnostic Request Form were submtted for 114C
testing. IFIC 'testing was conducted in accordance
with standard |aboratory procedures for receiving
sanpl es, sanple and slide preparation, and staining
teqlfrnlmwess Jee sivigned SueGobps Néhiackivirhkst meod P§H1~pb3§d\'m
Wth ice packs to the Stud Mnitor 25 for storage (70
chatlbree Hiler@) (9Wlope ISTDLANHUMnahasgt nddhelion 2007 4 7B 2E nl
PCT/ US2006/ 062654 17o.rnalit:e-fixed tissues were
Lu&%@d@ ReHodnds PatibobEYIIShediny Alehdiifiinahl oiniPEURe yme material
H C and scored using the follow ng scoring system
W asoad‘mm%%d X 1SN POST kil 6y Sl NisERG: stdrBHB.O Siklt BagrI&K syringe
erate positive staining, nultiple sites; and 3
a"‘ﬁ%&q’%ﬁ‘ positive staining, diffuse thr oughout t he
gsue.  For anal ytical purposes, a score of 0 was

CO” L PRl ed . ?mﬂ%@ d \eg*“’ 0 FNENEEVACE: PRRYDVEAE GM, IihB right
4 Eonsi ere tive. Results Results.t r this

nechnz&r%?)eua%égl 'té’ﬂig {px%_ltnol\z’i{terdi%:k Zsénr%s & & Q@Fﬁepi(@,&, Nopeedif, The

days 1 pectively. These

?R%%% {}iawg r@e %%x%gl%%%aé 48§ %lt%%}ﬁqg 6?1?‘1!%’@9 ¥ Q&aﬁ&%{ i?% ﬁ(‘{\b challenge

respiration
y 15. Qtherw se, aII pi gs were norrml for
%H vior, respiration and cough duri ng this

32?%&%2{;;@8&? @{gt%ﬁl od, a%qbg m)é@el}mﬂgﬁé cfl %L ee egé’ (&OLS Day -3 and

reacti ons_were noted follow n Jnatio

frempDlap Wl ingDace nec W ﬁéch pz@é)}x ag 4.cm§(23%1 n(tr;};}i{]bm[ﬁm%?Xﬁ behavior,
fourteen (14) Goup 1 pig O OO

regR IR @&, cog(ggh ) Abseyy ﬁt?@é rv?eze rfgor Ry g g?mx&\g%%fm%mn &emrd All
fourteen. 15 (14) Goup 1 $2$ 6% still had £J LB 14

tes0bigh w2t anerbety rar8 Dandrie Daf 71448 (BPHR! “BT BIpY © setved trom Bay
experienced i ~ectioa site reactions.follow ng eithe

10 \2ACRir @bdlon sitdvarage. deiel ye\ﬁ@ gheighiggin x\@g@mymmd b\ weighing
restilts are presented Mom in Table 18, Pigs No. 46

cadinplig® sidaibragdt echld orobmysl-2 & md Skerendhedayded afibirps found dead
group resuits. Goup 4, which received one dose of 16

afie oML, - Boar hepmls. w b detdd:dhi? fHeeBodvABRARH Fornl Day:-3 body

0.26 | bs/da)=),

weights were uiilized to block pigs prior to randomization, Dav 25 and Day 30 weight data
was utilized to determine the average daily weight gain (ADWG) for each pig during these
fime points, For pigs that died afler challenge and before Day 50, the ADWG was adjusted to
represent the ADWG from Day 25 to the day of death,

In order to determine POV2 sexology, venous whols blood was coflected from gach
piglet from lhe orbital venous sinus on Days -3 and 34, For each piglet, blood was collected
from the orbital venous sinus by inserting a sterile capiliary tube into the medial canthus of

one of the eves and draining approximately 3.0 mL of whole blood into a 4.8 ml Seram

Separator Tube (S$T). On Days 25, 32, and 30, venous whole bload from each pig was
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20 followed by Goups 1, 2, 3, 5, 6, and 10 ;which had
ADWGs that ranged from1.07 0,23 Ibs/day to 1,11 1
wO0.224787642bs/ day=. G oup 9 had the | owest ADWG POTRB2006/062654
0,29 | bs/day), followed by Goups S and 7, which had
ADWGs of 0.93 :ti: 0.33 Ibs/clay and 0.99 . A 0.44
| bs/ day, respectively. 225 Table 18, Sunmmary of G oup
Average. Daily Wight Gains (ADNN G 125 WO
2007/ 076520 PCT/ US2006/ 062654 G ou3 Treatment NT .~
DWG | bs/day 1 (Daz: 25 to' Day, 50) or adjusted for
colBLies froglardaiatoorensRata udty dsterde Rig2 145 aauginer® npyis: (Becton
1314 2 doses 14 1.08 0.30l bs/dal 2 vVOR 2 --- iti
Dickimson S Gapghy 2ro0siad ok, Newlihise, a Voddpsintal} nedile mgq and a
-- 1 C pg ... Carbopol 2 doses 15 1.07 0.21 111) s/
13 HAYSSH BRod coltdcBodstn ealafinepeint edas@iddd oh. the SOp@ie, Collection
lbs/day S rOR p2 - 4 pg --- Carbopol 1. dose 15 1,07
Regq d 028, a8y T vfis HORFEL to ok, efbh SST Gas epapu? doas esd the
1 0,26lbs/day 7 rORF2 - 0.25 .rg - Carbopol 2

5 ser'%g%gﬁ eé't?d Oﬁgrg ool %/ag ﬁfm\éierl%d Ko )(%teﬁieosnh@ Gube Mhd stored at -70&

ses 15 0. 3 1.bs/day. 9 Challenge
Lpnt rol, s Q. 88, Qnig? d Q 18 &L&L&t NegatdsMRe of PCV2
Ogg rli?nl“é’m]i’Sa % ﬁéﬁga% pﬁ) ?g%‘ vOl ¥ 22 —tl)rsol gt ed oral

oA R 22 L8 5 0 O

PCV2 virus grown

pr egg’lhi‘%g" ”8\}\73%1 h‘“ﬁta% G g,\[% ¥ I?&y 56 s UWhihical &%toms and

groups were

se,qrvi:«f g{r{g}r&e L) \réllg frw },m rT,sp{r “m((ﬁ_rd)m s D@/LmJCfl\l (}iP G¥dtiong were

gr oups (range 0

50-113) , O , Which.received the whol e

10 iet@edeﬂOﬁﬁi}qﬂgﬁnﬂ\g%h?f"qyﬁfégﬁ‘r%é had the highest PCV2 titer
(4617), followed by

voRFss s el e G braivs (ki eh S ?é%éﬂ\% gitggBoth of these

si ngl e dose of 16 ug vO k:1i2 -- Carboe (?
deaths were categorized as bleeding deaths and necropsies were not'conducted on these two

pigs. At the second study site, pigs that died after challenge and prior to Day 50, and pigs
culhanized on Day S0, were necropsied. Any gross lesions were nofed and the percentages of

15 lunglobes with lestons were recorded on the Necropsy Report Form.
From each of the pigs necropsied at the second study sile, a tissue sample of onsil,
tung, heart, and mesenieric lymph node was placed into 8 single container with buffered 10%
formatin: while another tissue sample from the same aforementioned organs was placed into
& Whirl-pak® (M-Tech Diagnostics Lid., Thelwall, UK) and each Whirl-pak® was placed on
20 ice. Bach container was propaly Inbeled, Sample collections were recorded on the Necropsy
Report Form.  Afterwards, formalin-fixed tissue samples and a Diagnostic Request Porm
were subsitted for THC testing.  THC festing was conducted in sccordance with standard
faboratory procedures for recetving samples, sample and stide preparation, and staining
techniques. Fresh tissues in Whirl-paks® were shipped with ice packs to the Study Monitor

25 for storage (~70° & 10° C) and possible future use.
124



“

HY

ol
[

20

[
(¥

G oup 3. which received 16 ug rORF2 --- Carhopol.
which had titers o.F2507, 1920 and 1503 10

woespactizvel y. On Day 32 (one '. eek post chal Pemgs2006/062654
titers for Goups 1-6 and G oup S ranged from 2360
to 76.19 while Goups 7 (0.25 u{7 rORF2 M Carbopol),
9 (Challenge Control), and 10 (Strict negative
control) had titers of 382, 129 and 7t respectively.
On Day 1.26 WO 2007/076520 PCT/ US2006/ 062654 50 (day
of necr psi ), all ten (10) groups der onsi:rzted hi ,
PCV2oriniatirefised tisdues 1@57gxanmdid bPaysthabygisgRr detprtioB®f PEVS %b’ HC
3, which received two doses of 16 ugg rORF2 ... .
andCaohanelnghng idliogherscamiy betyn: Dt Bose: tiralodt puptide staining, few
whi ch received Iw doses of 16 ug rORF2 -- .INMS 1314.

sxi@“Da)(ﬁwd&%te PRitid8 Gtabfng, sAOMP sdss; whd Gh- réoedme doditng slaining,
doses of 1.6 ug vO RF2 5 had hi gher titers than G oup

dzﬂés "iﬁr‘tﬁﬁmﬁ? Q& ‘i’i@ﬁm onky: aReidersuPbseihe Sare ol ac saneonsidered
oups 3. 7, which received decreasing |evels

“ntif emﬁx% o) scorg@f gl@ﬁ@z’ tharPd wAbeondderdd “RREVE 25 Ug

espéctively, denonstrated correspondi ngly decreasing
anti body titers on Days 25 and 32. Table 19. S nmary
of Goup PCN22 IF ATiters Goup "ireartrnent Day -3

RD% 14 Day . 25* : Day 32 Day So 64 646 3326 4314 1
& tF2-16I .. .‘ a13142dose52vO?F2W

t au?ti i% ]ﬂi'o 5%% & 5 8%51&3 C&%%[}aggd @x‘ﬁi dlgs)?@zgug s?gsdl ed on
dms» tfdgglrbi > tgsp&ciag 50}"}%%5,3%:%} 20 37%83,%%25{.&3% gﬁ‘r&agp Qlaugst q‘*@fsﬁo 11

dose 6 rORF' ? - § 4{90
{Group 1) was panting mih rapl respmtmn cm

n{*t)se%F | 'pres were normal for
behavior, respiration and cough duting this observalion period and no systemic adverse
events were noted with anv groups. No injection site reactions were noted following
vaccination on Day 0. Following vaccination on Day 14, seven (7) out of fourteen {14)
Group 1 pigs (50.0%) had swelling with a score of “27 on Day 15, Fow (4) out of fourteen
{143 Group 1 {28.6%) stilt had a swelling of “27 on Day 16. None of the other groups
expetienced injection site reactions following either vaccination.

Average daily weight gain (ADWG) results are presented below in Table 18, Pigs
No. 46 and 98 that died fron: bleeding were excluded from group results. Group 4, which
received one dose of 16 ug vORF2 ~ Carbopol, had the highest ADWG (1.16 % .26 Ths/day),
followed by Groups 1, 2, 3, 5, 6, and 10 which had ADWGs that ranged from 1,07 & 0.23
fos/day to 111 % £.26 tbs/day. Group 9 had the lowest ADWG (0.88 £ 0,29 tha/day),
foltosved by Groups § and 7, which had ADWGs of 0.93 + 0.33 lbs/day and (.99 & 044

tbs/day, respectively.

Table 18, Summary of Group Average Daily Weight Gains (ADWG)
125



i

10

C. a.thop col 2 doses 7 rORF2 - 0.25 1rg - 50 73 63 382
5819 Carbopol 2 doses 5{) 97 4617 7619 10817 8 1~.V
wo 2807@762g - Car bopol 2 doses 9 diallen "e CoRrCTamiS2006062654

53 50 129 4299 10 Strict. Negative Controls 50 50 50

78 11205 10 -vORF2 = isolated viral ORIt1rORF2 . -

rmonbt hant bacul otircrs expressed ORI 2; KV or killed
NV110l e cell v:irras = PQ\'2 virus grown in suitable

cell curltare "For cal cul ati on purposes, a.5100 |IFA

titer was designated as a titer of "50": a.x,.6400 ILE

>
>

. 127 WO 2007/ PCT/ US200&¢ 362654 t ADSG wibs/day
:Iggfu@ndt ed as a ﬂ%@é@ﬁ "1.2, 8[)0" (De2336 DEh &M @rdiested for pigs

(
1Day of Necropsy 5 The results from the postaiditd Bags)
¢TTTIC S€ vatl e, presented bel ow. bl

inclludji Iggs {‘v%ﬂl 1%& ‘%S?for T&? Behavi orlT)% (?%O l%gflax

Tabl.o 21 |
Respi-fat.l-onn,—Cough—and-—Dh-ars -—Fabl-e—24+—i-nelvdes

hear egubRs: f-nop, t-NariSyoradgeof (afﬁoup Over dllt = 0.16 Ibsiday
nci demce of Cinical Synptons{and Table 22 includes

- — e+ =

UITS €] Nbrtalit
et YR ERGoL rar CARENAGRES of Tabmor mal Nl £ s

I nr~l f"f‘\llﬂh nncf 10 C}a! | enge ‘an_ei,c oW -
ai g9 ré@gmﬁngﬁﬂlgﬁimg)opMe- NG 11314 ( Grlowp: 436 be@ay
ug rORE2... Carbopol (Goup 3){. 1 ug

NOREZ- - 0opo 0.,25 ug 26 bsiday
2- Car bqﬁé‘i{?%g? ko i-;t§t¥0pgi;ln(g>s?n oi é in) the%m”[{ 26 !bsd'ts

4 L B .
ont.r.ol WOUD 0\ bR -ee—of--abrnorrat

bel icat i{ :HRF2 mspucraaiolpam #mek coydli post - chall llengés baday

Zero in pigs recel ving .16 ug V(sz . Car bopol

({Gaup 0 Wg vy (R R2 rh ay

(iGr dup 14 ;’RF ~Ug r@?"—%@%’r"g S%Sle‘* “olip 15 VYQ’?‘ QEFOSM‘

KY-.Catr-Bopot—{-G-oup—8)rrafthih Hi K iﬁ the s*rruu

negay i ve«.ﬁﬁ@mtu ok gradmpol(:mamp 13 (.93 & 0.33 lbs/day
Q Challenge Conirols 14 0.88 = 0.29 lhs/day
10 | Strict Negative Controls 13 1.07 & 0.23 lhs/day

vORF?2 = isolated viral ORE?2: rORF2 = recombinant baculovirus expressed ORF2; KV or killed
whole cell virus = PCV2 virys grown in suitable cell colture

PVC2 serology tesults are presented below in Table 19, All ten (10) groups were
seronegative for PCVZ on Day -3, On Day 14, PCV2 titers remained low for all ten (10}
groups (range of 50-113). On Day 235, Group 8, which received the whole calt killed virus
vaccine, had the highest PCV2 titer (3617), followed by Group 2. which received 10 ug
yORF2 ~ Casbopol, Group 4, which received as single dose of 16 ug vORF2 - Carbopol, and
Group 3, which received 16 ug rORF2Z — Carhopol. which hiad filers of 2507, 1920 and 1503
respectively,  On Day 32 (one week post challenge), titers for Groups 1-6 and Group &
ranged from 2360 to 7619; whils Groups 7 (.23 ug rORF2 - Carbopol). ¥ {Challenge
Control), and 10 (Strict negative control) had titers of 383, 129 and 78 respectively. On Day
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10). The overall incidence of clinical synptons varied
bet ween groups. Pigs receiving 16 un vORF2---Carbopol
wOGannp62), a single dose of 16 ug VORF2.. Car bepwius2006/062654
(Goup 4), and pigs in the Strict negative control.
group (G oup .10) had incidence rates of 0% pigs
receiving '16 2{~ ug r ORF2--Carbopol (G oup 3), and 1.
ug r ORF2- Carbopol (Goup (>) had incidence rates of
6.794); pigs receiving 16 ug rORF2---1i 1M5 1314 (G oup
..1) had an overall incidence rate of 7.1% pigs
Sur éavaif wkargpst), alf tenr OR. dros d@avbtpiel bieEPEYR B 31535 ug
rORP' 2_Carbopol (Goup 7), :1 >8 |l og KV vacci ne had
i nciopeNse ratkesaaf 303G Jamdighi gseived toed@hmbf éhge rORED
Control am Goup (G oup 3) had an incidence rate of
CabhpdPhad 2oty snibady skl Giloys | raltidsrebdraien dsaswfsst ug rORF2
varied as well. Goup S, which received 2 128 WD
~ BROTE N7 6520,RCH US200660626p4, whios esentd IV daecths fadORF2
the highest: . Knortality, rate of 20JAO followed by

ha@’h%@r Hers 108 (;f@ﬂﬁjl @G Ere6RRIRly sreQuls ofAdkalGUEing, Groups 3,
received (1.25 ua.rORF"---Carbopol and had

3, gr'?t %Ihiij"}tru tc@%lc@ieas% RYuand ORF3 -»%z&ﬁﬁapaﬁt fisvel Y, and 0.25 ug

I ch received one dose of 16 ug vO
rospbiveCH eﬁcﬁ&?&ﬁﬁ& Dt bty FRELA oSl 8k bunfasdie 2
f and 10 had 5 a 0%
nDrtallty rate Tabl e 20. SumTary, of G oup
Qobservations for Abnornmal Behavi or, Abnor nmal

e o G RSl AR M o

Be.h,a\vu Ol Iu“{_ 1£: + 0 }=13- nll$1 1‘{\”‘1/: ' .114" .
| BGE&pl314 2 nkemmem( 7.1 (1P X QR B IgPRy T 856“6?" 1 ﬁi‘w
1 (54} 0%+ ORE YA
Ibg r Gavepolisls-0115 0/j15 15 % a6 1| 3326 | 4314
IMS 1314 2 doses
o VOREZ 16 pe 30 118 23G7 5627 40085
4 g FA e & -
Carbopol 2 doses .
3 ORF2 -~ 16 pg - 50 8¢ 15803 5120 §720
Carbopol 2 doses \
4 VORE2 - 16 pg - 30 113 1920 3720 1237
] i =
Carbopol 1 dose
s | fORE2 -4 e~ 50 61 1867 3033 4533
Carbopol 1 dose
6 |tORF2-1 g~ 50 70 490 | 2360 | 5740
& &
Carbopol 2 doses
XN L Kot D
Carbopol 2 doses
2 KV > %0 log — Cﬂi’bfjp(ﬁ 50 97 4617 7619 10817
2 doses ‘
_ - P oY
H | Challenge Controls 0 33 50 129 4,&;
N S ' 5 131205
10 | Strict Negative Controls 50 S0 30 78 1

+ORF2 = isolated viral ORF2; rORF2 = recombinant baculoviras expregsed ORF2; KV or killed
whole celf virns = PCV2 virus grown in sutlgble cell culture

*For caloulation purposes, & <100 IFA titer was designated as a titer of “307"; & >6400 IFA
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20

5

2 doses {()Y9 (0% (6 7% 4 vORl/2 -- 16 pg -

Carbopol 15 (0/10% 13/.15 0/15 rt 1 1 Y dose (
w0i2007/0162037?) 5 rORV2--4p4J- 1.5 1/15 1.:.15 OPLD/USBHG6M62654

o of | dose ((53% (fJ.7%9 {),0) 6 r.ORF2 - 1. pg --

50,1: 0/15 1 /15 '-arbo of 2 doses (0;0) t(? __ 7

rORF2 - 0.25 Ir : 1.5 0115 1/15 1/15 Carbopol 2 doses

((ni)" (6.7% {06.7 rJ) 8 It."s" 3.0 log - Car'bopol 2

15 1/15 1/15 t}, '15 doses (6.7% (6.71% (0% -- -

---------------------- 9 Challenge Controls 14 1114

tity W depigaaled 4 afitero§y 13800009 (14/3% 10 Strict

Negative Controls 15 ()/15 0/15 0,115 t3% 1{3 'i~J)
*tRey"od halleipe al nunber of pigs in each group that

denonstrated any abnormal behavior for at |east one
*FOav of Hderogky2' . WO 2007/ 076520 PCT/ US2006/ 062654

2Totai nunber of | igs in each group that denonstrated

any abnormal respiration for at |least one day :; Total

nunber of pigs in each group that denonstrated a cough

for Bie kamsfrodnRe goy-cldbhg Aibicabotemitiank afd meented below. Table

veral | incidence of Cinical Synptons Post Challenge.
263198 Rdes LotsBrv@idns Ry Abddd@hid @RER1Qf Atn@dnaM REphiindeniegh and
Diarrhea. Table 21 includes the results from the Summary of Group Overall Incidence of
Clinical Symptoms and Table 22 wcludes results from the Summary of Group Mortality
Rates Post-challenge. The incidence of abnormal bebavior. vespiration and cough post-
challange were low in pigs receiving 16 ug rORF2-IMS 1314 (Group 1). 16 ug yORF2-
Carbopol (Group 3), 1 g rORF2-Carbopol (Group 6), 0.23 ug rORF2-Carbopol (Group 7},
and in pigs in the Challenge Conirol Group (Group %), The incidence of abnormal behavior
respiration and cough post-challenge was zero in pigs receiving 16 ug YORF2-Carbopol
(Group 2), a single dose of 16ng vORF2Z-Carbopel {(Group 4), 4 ug rORF2-Carbopol (Group
5}, >8 log KV-~Carbopol {Group 8), and in pigs in the sirict negative control group (Group
10).

The overall incidence of clinical svmptoms varied befween groups. Pigs recelving 16
ug VORF2-Carbopot {Group 2), a single dose of 16 ug vOREF2-Carbopol {Group 4), and pigs
i the Strict negalive control group (Groop 10} bad incidence rates of (% pigs receiving 16
ug YORF2-Carbopaol (Group 3), and 1 ug rORF2-Carbopol (Group 6) had incidence rates of
6.7%:; pigs receiving 16 ug TORF2-IMS 1314 {Group 1) had an overall incidence rate of
7.1%,; pigs receiving 4 vg rORF2-Carbopol (Group 3), 0.25 ug rORF2-Carbopol (Greup 7),
and >& log KV vaccine had incidence rates of {3.3%; and pigs in the Challenge Control

Group {Group 9 had an incidence rate of 14.3%.

Overall moriality rates between groups varied as well. Group 8. which received 2
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Synpt onst Rate

--- -1 rORF2 - 16 p .... lei 1. 7.1% IM 1314 2
wdas@g7d520 E) . 0% 2 z ORF2 -.16 L.tg - Car hopoPC2/USS®85/062654

% t rORF2 ~- 16 frg Carbopol 2 15 1 6.7% rloseS 4

VORF2 - 16 pg - Carbopol :1 15 0 0.0i % dose rOR 2. -

is 2 13.3% C arbo of 1 dose 15 1 6.7"i% Carbo pol 2

doses 7 rORF2 - 0.25 n, - Carbopol 2 13.3% 2 doses S

Kv 8.0 log --- Carbopol 2 1 doses ----- R

| 4 2 9 Challenge Controls | t) Strict Negative

deshf $i's vaccmedhagolhie bighes! tnitalilsi Bt el 2Y0%: fdlawedRy Gigpp 9. the
rORF2 Wt-ecoxtbinazrt batcul otiirus expressed ORT 2;

chkileggte, coRixpl grgup.vig| Erove 7] whichusceiveR®VES g rOBEZavimpplnand had
suitable cell culture

mortality rates of 14.3% and 13.3% respectively, Groap 4, which received one dose of 16 ug

vORF2-Carbopol had a 6.7% mortality rate. All of the other Groups, 1. 2, 3, 5, 6, and 10 had

3 a 0% mortality rate.
Table 28, Swnmary of Group Observations fer Abnermal Behavior, Abnormal
Respiration, and Congh Post-Challenge
Group “Progttnent N g\bnorpm} Abnormial Cough’
Behavior Behavior”
I |rORF2-16 g~ 4 g}ff} 0/14 114
IMS 1314 2 doses - (0%) (7.1%)
2 |VORF2 - 16 pg ~ Carbopol | 12 | 01 015 0713
2 doses (0%) (0%%) %)
3 | fORF2 ~ 16 ug ~ Carbopal | 15 0715 0715 1714
2 doses (©%) {0%) 6.7%)
4 [ vORF2 - 16 pg — Carbopel 13 g)‘f 5 015 {15
i dose e (%) (09%)
A |yORF2 -4 pg~ 15 1715 1715 /13
Carbopol 1 dose {6.7%) (6.7%) {(%)
6 fORF2 -1 pg~ i3 QH,‘S /15 s
Carbopot 2 doses (0% (0% (6.790)
7 |fORF2 - 025 pg -~ 15 0/15 115 115
Carbopol 2 dogses {(%) {6.79%) {06.79%)
8§ 1KV >80lg- Cabopot 2] 1 145 V1S 015
doses {6.7%) {6. 74963 (0%)
9 Chatlenge Conlrols 14 1714 114 2414
{7.1%) {7.1%%) (14/3%)
10 | Strict Negative Controls | 12 | 0/15 (/1S 0415
| {0%) (0%) (0%)
"Total nutnber of pigs in each group that demonstraled any abnormal behavior for at least one
10 day
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10 t | oral nunber of pigs in each Croup -drat

denonstrated any clinical synptomliar at |east one
wdadayo7365200 2007/ 076520 PCT/ US2006/ 062654 TablPeT2R20081062654

ntt ary of Goup A aorta ty Rates Post-Chall enge G oup

Treatnment N Dead Post- | ortalitlyy Rate challe ;~e |
r ORF2-16pgw '14 0 0.0% IR'S 1314 2 doses 15 0 0.0% 2
YOM -, 16 uhf ..,. Carbol 30l 2 doses 3 r(R1"2 --- 16
ug --- Carbopol 2 E) 0.0% doses 4 rvORF2 - 16 pg

Carhopol 1 15 1 0.7% dose 5 iORF2 .- 4 .t.|, --
*Tolabasmi@arboigp & cavh gore ot demrmpinated apy abnarmq_igcz(p}mmro@g at least

Carlo of 2 doses 2 15 2 11311 7 i0Ok1~2 ... 13.25 its
one<lay Car bopol doses 8 Ky > 8.0 log --- Carbopol 2 15 3

20. 0% doses 9 Challenge Controls 14 2 14.3%
*Total number of pigs in each groap that demonstraled a cough for at feast one day

Table 21. Sunmmary of Group Overall Incidence of Clinical Symptoms Post-

Challenge
Gronp Treaiment N Incidence of pigs with | Incidence
Clinical Symptoms’ Rate
1 [TORF2- 16 pg~ 14 i 7.1%
IMS 1314 2 doses
— -~
2 |vORF2 - 16 yg - Carbopol 2| 19 0 0.0%
dosges
3 ’ 20
3 |tORF2 -~ 16 g ~ Carbopol 2| 17 ! 6.7%
dosgs
4 +ORF2 ~ 16 pg ~ Carbopol | 13 Y 0.0%
dose
5 tORF2 - 4 pg 15 2 13.3%
Carbogpol 1 dose
6 rORF2 - 1 g - 15 1 6.7%
Carbopol 2 doses
5 - '\0/
7 |TORF2 - 0.25 yg - Carbopot|  ©° 2 13.3%
2 doses
15 330,
8 KV > 8.8 log ~ Carbopol 2 15 2 13.3%
doses
> "O:
9 Chalienge Controls 14 & 14.3%
15 104,
10 | Sirict Negative Controls 13 0 0.0%

YORF2 = isolated viral ORF2; rORF2 = recombinant bacufovirus expressed ORF2; KV or killed
whole cell viras = PCV2 viros grown in suilable cell culture

Motal mumber of pigs in each group that demonstrated any clinicat symptom for at feast one

day
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+ORF2 = isolated vival ORF2; vORF2 = recombinant basulovires expressed ORFZ, KV or killed

whole cell virps = PLV2

virns grown jn suilable cell cuftore

The Summary of Group Mean Percenlage Lung Lesions and Tentative Diagnosis is

given below in Table 23. Group 9. the challenge control group, had the highest percentage

hung lesions with a mean of 10.81 & 23.27%, followed by Group 7, which received 0.25 ug

rORF2-Carbopol and had & wean of 6.57 = 24.74%, Group §, which received 4 ug yQRF2-

Carbopol and had a mean of 2.88 & 8.88%,

, and Group 8, which received the KV vaccing and

had & mean of 2.01 & 4.98%. The remaining six (6) groups had lower mean perceniage fung

fesions that ranged from 0.11 & 0.38% 10 0.90 % 0.15%.

Tentative disgnosis of preumeonia varied among the groups. Group 3, which received
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15 Table 23. Summa y of G oup Mean 0% Lung Lesion and
Tentative Diagnosis Goup Treatnment N. No. O pigs
woOhed7/ebsd. f or | nci dence Rate at |east one dapCr/usedod/Ac2654
16 11? 15 0 1INIS 1113,114 2 doses 2 VORF2 -- 16 1ltg
.51 6,7% Carho Sol 2 doses yy~~ 7 rORF2 16 p 1,5 3
0.0% Carba aol 2 doses 4 vORp2 - 16 1. g 15 2 13.3%
C.arbo of | dose 5 TORR2 - 4 ftg - .15 3 20.0%
Car hopol | dose 13 2 WD 2007/ 076520 PCT/ US2006/ 062654
6 rORp'2 - 1 tg a 15 ti 40Mpn .'arbU of 2 doses 7 o
two diles 21 05 85 rQRIF2~CatBpal. Het BsdovCartbdaile dragodes! Bekyonia, with
8.0 log ... Carbopol 15 12 80% 2 doses 9 Chall enge
13@ont Gahe 9l 4helehall¢ied 0800l douplh@l St ivt theNgrgpat fewgtively diagnosed
Controls VORFi 2 Wisolated viral ORF2; rORF2 = _
wiftegeiBbaa b liovad i @iy U tesnie asat vORRRD! golp ard Rioky 2dshich
whole cell irus' 1'C"Z virus grown in suitable cell
rebdeh ii6 oskh 8f Bt kORY2-Afarkdpol RrithNG. 79P0B #idh vapbai kg eramtively
Results are shot;>n below in Table 24.

5 diagnosed with pnevmonia.

Groups 1, 2, 3, 5, 9, and 10 had 0% of the group tentatively diagnosed as PCV2
infected; while Group 8, which received two doses i KV vaccing, had the highest group rate
of lentative dingnosis of PCV2 infection, which 20%. Group 7, which received two doses of
0.25 ng rORF2~Carbopol, and Group 4, which received one dose of 16 ug vQRF2~-Carbopol

i0 had tentative group diagnoses of PCV2 infection in 13.3% and 6.7% of sach group,
raspectively.

Gastric ulcers were only diagnesed in one pig i1 Group 7 (6.7%); while the other 9
groups remained free of gastric ulcerss.

is Table 23. Summary of Group Mean % Lung Lesion and Tentative Diagnosis
Group Treatment N No. Ol pigs that shed for | Incidence Rate
gt least one day
) 3 394
1 [YORF2- 16 g - 13 0 o
. 1MS 1314 2 doges
2 CORF2 - 16 upg -] P ! 6.7%
Carbopol 2 doses
16 5 20.0%
3 [fORF2 ~ 16 pg -] P 3 0.0%
Carbopol 2 doses
.o S a0l
4 YORF2 -~ 16 pg - i3 2 i3.3%
Carbopal 1 dose
=Y (304
% YORF2 - 4 g ~ 15 3 20.0%
Carbopol 1 dose




LV 41

5 Goup 1 (.16 ug rORF2 -- INTS 1314) had the | owest

group rate of 111C positiv-e resultswith 0% of the
woizee/PeRbti ve for PCV2, followed by Goup 2 (RETIUSZ06/062654

VOR; F2 - Carbopol) and G oup 4 (single dose 16 tag

VOR1<2 Carbopol). which had group 1.HC rates of 6.7%

and 13.3% respectively. Goup 9, the challenge

control group, had the highest INC positive incidence

rate with 1[ 30% of the pigs positive for PCV2,

followed by. Goup 10. the strict 10 .t el ati .y

ontg ol g;[g?)o d Group 8 @KV jvaccine)® with 93 ' 300.0%
nd 30. th‘e“ posjtive{ for. PCV2,

espect Q@ﬂbmwl Z'Flﬁffﬂsp 74 Suninny..of
nci-genégfat e. Goagp ubr eal méAt N No. Of ’pigs that shé‘d“’

or | ncigems IR%EC’.S at | epst one day 1 rORF2 -1D ug M
50 0% | VE T4 2 UOSES TE = T63% U6 12 VORD 21 80%
6 th~—x|KY féé’r‘b"é ¥¥beroy oses 3 rORF2 ... 16 .tg 15
20. 0% »G@Wﬁnnnl 2 dosesi 133 2007/,.076520 e
cwyszoagglgg gmmk -- o.M L. 15 2143, 3% Carbo!V00%
1 dogse 5 4 1. "--+r by 20.0% Carpo cil

dose~15"a 4u. u‘ I\I% P ; 93 3
10 | Strict Negative Controls 13 14 93.3%

Q

s —h — = Q)

—O. 1

VORF2 = isolated wiral ORFZ, rORF2 = recombinant baculovirus expressed ORF2; KV or killed
whole cefl virug = PCV2 virys grown in suitable cell caliure

The Summary of Group IHC Positive Incidence Resulls are shown below in Table 24.

Group 1 {16 ug rORF2 — IMS 1314) had lhe lowest group rate of IHC positive results with
0% of the pigs positive Tor PCV2, followed by Group 2 (16 ug vORF2 — Carbopol) and
Group 4 (gingle dose 16 ug vORF2 — Carbopol), which had group IHC rates of 6.7% and
13.3% respectively.  Group 9, the challenge control group. bad the highest THC posilive
incidence rate with 100% of the pigs positive for PCV2, followed by Group 10, the strict
negative control group, and Group 8 (KV vaceine), wilh 93.3% and 80% of the pigs positive

for POVZ, respectively.

Table 24. Sumumary of Group THC Positive Incidence Rate

Group TFreatment N | No. Of pigs that shed Jor | Incidence Rate
at least one day

: . . ] (3/

I |tORF2-16 pg~ 1 0 0%
TMS 1314 2 doses
£y 1g E 1 6.7%

2 vORF2 —~ 16 ug
Carbopol 2 doges

3 fORF2 - 16 pg 13 3 20.0%
Carbopol 2 doses
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6 rORL;2 ~ | jig ... Carbo of 2 closes 1 7 46.7".'"x %
7 rORF2 --- 13.25 ttW.. C arbo of 2 doses, 8 KV 8.0
wobaw7o7&anbopol 15 12 80'N) 2 doses 9 Ghal | enYCT/US2006/062654
Controls .14 14 1.00.0% 10 Strict Negative Controls
15 14 93.3% VOR F2 - isc*lated viral ORt 2; rORF2 =
reconbi nant bacul m nts expressed t3RF2; KV or killed
i~ ll.cile cell tiros a,- PCV2 virus grown in suitable
cell culture Discussion. 5 Seven |'CV2 vaccines were

evaluated. in this.exanple. . .w.xhich included.a. high

dose( 16k oppg) Of 150152 antiden] adj uvantled with VM5 13.3%
13.14 acqjamo%le{&getwl ce, ja high dose (16 pg) of

VORFZ2a eNn aoj Uvanmred Wty Carbopol  adm N STened 35 g9
ohcedt o [¢HBFGrdup—~of pigsiand tpWice to a. second

gfoup of @érﬁ@pgl&db@lcgh dose (16 ¢grg) of rORF2 antiigevi

ad]j uyant th Carbopol jaam njster ed tgm ce, a. {4 gls@.ov;
dose Pof %&}% d#Bi"gen adiijt vwed] with Carbopol

adm ni st e',hﬂd)p&mmm&e a 4l .igidose of rORF2 antii gen

a@j uyvant_ th b adm nistered tm ce, a llow 46.7%
dpse (0, g’ﬂ W &O&g ANt i gen adj -uvant ed vvitr

K
- Y P
G

,plllI Cl I[I \dll UUDC \ U . (‘:(}u/()
hg) Sof KLV [efl0 Whpt €adebbl PC’\?Z acci ne a\dj uvant ea wi t R
Car bopol |.2 dower al |, Croup 1, which received twd doses

o

of 16 pg M5 131444 perforateddslightly 100.0%%
bé!tt_gr tih U%%’é% 1&032 -thnough 7. whi ch recei ved

o 1) NI

V’A.U't‘nl' ||u3 uunt u.l ||| llg I u.t 'r CﬂS J C\ l D Ul T, CTTCT ‘V Z ~ 20/
of 1Bir CtSRFétZ»éeamhiegému‘aidj dvalt ed with C;’r‘lbopol ad 933
n':Lch betiter than G oup 8, {whichjreceived. 'two doses

vORFKElidoattd wirel ©@RERFORE] =Clho@biuae GkoaRsyin@reoprssdd QR tiieor killed
whéte totf vhrb ghBS¥2 iiebDWGv{ I S80:bB c8I1@hudkbs/ " da ). the | owest

i nci dence of abnornmal behavior (f:}'f). the 'l ow-vest

i nci dence of atbnorr all. 134 WD 2007/076520
DREHY:1452006/ 062654

Seven PCV2 vaccines were evaluated in this example, which included a high dose (16

o) of TORF2 antigen adjuvanted with IMS 1314 administered twice, a high dose {16 yg) of
vORF2 antigen adjuvanted with Carbopol adminisierad once o one group of pigs and twice
10 a second group of pigs, a high dose (16 1e) of rORF2 antigen adjnvanted with Carbopol
administered twice, a 4 pg dose of rORF2 antigen adjuvanted with Carbopol administered
twice, 8 1 pg dose of rORF2 antigen adjuvanted with Carbopol administered fwice, a low
dose (0.23 ug) of TORF2 antigen adjuvanted with Carbopol administered twice, and a high
dose (> 8 tog} of killed whole cell PCV2 vaccine adjuvanted with Carbopol. Qverall, Group
1, which received two doses of 16 pg rORFZ - IMS 1314, performued slightly better than
Groups 2 through 7. which received vaccines conlaining various levels of either vORF2 or
rORF2 mtigen adjuvanted with Carbopol and much better than Group 8, which received two
doses of kitled whole ¢cell PCV2 vaceine. Group | had the third highest ADWG (1,802 0.30
ths/day), the lowest incidence of abnormal behavier (0%), the Jowest incidence of sbnormal
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respiration (0%, a low incidence of cough (7..1%, a
| ore .incidence. of overall clinical synptons Q i%.
woasotirestowi t h t hree ot her groups for the | owesCT/US2006/062654
Mortality rate the second |owest rate for nean %I ung
lesions (0.15 . 0.34%, the second |owest rate for
pneunonia (21.4"/(,) and the to vest incidence rate
f'or positive 11 Ctissues (0%9). Goup 1 5 w. vas, how
wever, the only group in which injection site
reacti ons were noted, which included 50% of the
respiiatém &% 2 love Iitayibaﬂ of coush §ddond lovatmeidaeeet ¢lopreratheinicl
other actin s admnistered to Goups 2 through 7
sypetdher (Tathbetd ed withrhehethki pioent foate invesiimabrabariaip @), the
NNelt as the vaccine admnistered to Goup 1. Goup
seBondWoived medei wedn PidudokRasno (0. 6 & | (EYDCHI2sovart lowest rate for
adjuvanted with 10 Car bopol had t he worst set of
pric@Sohit $2108) anyhéacetsn emgfeﬁuptatcﬁc@ gpsiSvih BEC tibRred OWRs tGroup 1
ADWG (().93 1. 0.3 3 Ihs'day ), the second hi ghest
whs2hBw&fer, ARNBILE fordllp- in RERAYiInRKdBsite Hedctipds weleh@tddl ghieB tincluded
rate of = abnor nal resplrat|on ((-,.,7%, was tied with

sdoh [)?t%u QIuJB@lEtteQﬁ P Ao Lhah h@ﬂﬁzﬁba OV&T Ahdr vadoReh d@RiGRIcred to
rate of clinical synptons (13.3%, had the highest

Gﬁﬂg{]’abﬁ 5&{;h F ﬁm‘?;ﬁedadetier%&xltﬁes kﬂiéc?@tc@me &Wuﬁﬁ@ ad R8I as the vaccine

est tive, IF-iC rate any- vacci ne

s 15 concern that the k|IIed rvhcil e
m%réﬁ#l@ *;‘ &gfn?tg"t\’a

ccine may, not have been fully

| nac(%‘tjm%{}?tﬁg Q\lﬂhﬁ or[»g&&d R’;qvmdg'»&tgtaiulﬂ :F FI(G\ 'G\QHJ%L ﬁdj%lnﬁja with

resu

C%rg % x{dx}:t ﬁtecg Ixegs'u L&o wagxl tz%cme Q‘%hgo{é“o‘%‘}/’ {qﬁﬂeq?%&t ADWG
o 31”%5’? eeveht %tﬁotscﬁﬂgt&sﬁw"f%gfgogfasﬁgﬁ%\égrgﬁg“ﬁ G gt oo

revi Qus i oned, ,no. adverse events

RO LG (B he VELdied VS s St &é»é?ﬁpﬁ oAt o pges vl
Vacci ne ac4juvanted with IM5 1 é {ectlon Si g o

inpidguce; iateso! idipisahsrarems flsHhded e lﬁéh"ﬁ gotality §ag o fﬁ‘* groups
erthe second vaccination with the vaccine .fornmul at

GOpR pad hadvibe Tegheat aeriventHER reod oY ploapi Hreehe dHYE. vf‘»’ was
after the second vaccination, No reactions were npted .

C@WﬂamW&ﬁw@@kﬁeé@ﬂw¢@&fQ¥@h%@@?ﬂﬁﬁP@ﬁﬁﬁﬁéﬂmVa$bﬂﬁ§§ﬂmd9ﬂ0fm

Any further studies that include pigs 25 vacci nated
adubitdstrbiNB ©3Tebupdy, indagit edy \eapleinnies Shigld gooonsitiuelibigriunately,

closely nonitor pigs for 35 WO 2007/076520
JEETNYISRO0GADBR 64 able o confitm this concern, Overall, in the context of thig

example, a Conventional Killed PCV2 vaccine did not aid in the reduction of PCV2
associated disease.

As previously mentioned, no adverse events were gssociaied with the test vaccines
with exception of the vaceine adjuvanted with IMS 1314, Injection site reactions were noted
i 50.0% of the pigs 1 day afier the second vaccination with lhe vaceine formulated with IMS
1314 and in 28.6% of the pigs 2 davs after the second vaccination, No reactions were noted
in any pigs receiving Carbopol adjuvanted vaccines. Any further studies that inclade pigs

vaccinated wiih IMS 1314 adjuvanted vaccines should continue to closely monitor pigs for
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injection site reactions. Al pigs were sego-negative

for PCV2 on lay. -3 and only Goup 2 had a titer above

waQWw7aricay 14. On Day 25 (day of chall enge), &coms26/062654
had t he hi ghest PCV2 antibody titer (4619), foll owed
by Goup 2 (2507). Wth the exception of Goups 7, 9
and 10, all groups 5 denonstrated a strong anti body
response by Day 32. By Day 50, all groups including

Groups 7,11 and 10 denonstrated a strong anti body
response. One of the hall marks of |ate stage PCV2

jeshat ¥ e RRCHAR- subsequent P11NVS devel opnent is growth
retardation in weaned P % and in severe cases,

wei ghl Pigsawre wrgraradye FonVEVAge R BymdenigHerogaR hads titer above
groups is.-a quantitative nethod of denonstrating gro

190 s Day bt Gn ay 2o rdyrolichalleass,. Gmnmhméthékmié’f\ﬂh@t@& titer
was not a large difference in ADt VG betx~~ee ~

(it O Pdlon@d by Er8uhaRIEe Wolhest exaBNVG b fGrouB8d . 0.488 10, all groups
| bs' day, while Goup 4 had the highest AMNMAD of

ddronkBated DsiBMglabillsddayespdlisk bir Bar B2 Bo ke X0, allifardupk S1chidingyGroups
there was not a sufficient difference between groups

71 Darlldselchuhataid daroigeitidbdy regeyseon ADWO. In addi tion

to weight |oss - dyspxea, |ethargy, pallor of the skin

and QeNBIfi ShallbhuisCloerids ﬁt&% WYY GatboiRy RO FBbsequent PMWS
associated with PliMAS. In this exanple.. abnornal

aDRNPKRTis AREh ARRAKIRin LesRlHRl 81 3R6k e&o@t@n WefuBt foss is noted,
noted infrequently .for each group. As evi denced .in

Atx BixSe ﬁﬁtHdY\wvﬁ“eh '&f&l}CJTaJ’I{)@gﬂgﬁ Raekiand ot &n&%cﬁ&ﬁ"ﬁit},@ growth
do not result in overwhel ni ng clinical synptons and

rdtdHiSioh Sor\ ?éwﬁtck)%t M NgsP raﬁ% %@%%bplﬂ 1506 Qﬁ?ﬁ@eme in ADWG

vaccl ne e ?’cacy era nort Ity rates were not

%kxg& ir@uﬁxh'c% %Qgﬁ ﬁeeng sE h\gﬁi(a%}({) sz 58, 'hj i?- d%m (xthﬂle k’trcyup 4 had

& contro group

ﬁ%} ; }gt E@&%ﬂ Blwf' }lgh (}’Q f%até“? h\(ﬁﬁ% Iextcc%?%]s s]futdx éh e gs not a

and‘” one ot

four een

st Fiecrs et #P %’éi}seﬁwuﬁ e ERER BAIWELE 1o
the that G.o al.l enge contr )

-{‘i‘o% dHEROIgs T ?ﬁﬁﬁ’ “81‘~h’ﬁﬁhé‘al‘ gBir‘h’;St% ﬁ}g“ é?%ﬂ WPy |Sproetimes
tvvo de?t hs had occurred in this groug i/eo , )
OPBYT MR REY P FRICEI P HTEI R BYEY T v &1 P50 SRt ﬁ?@lovmldsehawor
(PRRSV) NTLV vaccine was admi nistered to all pigs
apghapoggnal vaspiration pnd queh Wer B eer/ i@frw@@hﬁ@rr@szme/ %zﬁéwcm in

this study, this challenge model and challange strain do not result in overwhelming clinical
syrptoms and this is not a strong parameter on which to base vaccine efficacy.

Overall, mortality rales were not high in this example and the lack of a high mortality
rate in the challenge control group Himils this parameter on which 1o base vaccine efficacy,
Prior {0 Day 46, Groups 4 and 7 each had one out of fifteen pigs die, Group 9 had two out of
Tourteen pigs die and Group 8 had lhree out of fifteen pigs die. Due lo the fact that Groap 9,
the challenge confrol group was not demonstrating PCVY2 clinical symptoms and only lwo
deaths had occurred in this group by Day 46, Porcine Respiratory and Reproductive

Syndrome Viras (PRRSY)Y MLV vaccine was administered 1o all pigs on Day 46, Earlter
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inrrrrtrnosti.rrrG |l ~ant to exasperate PCrL' 2-
wazsmoveed PMAS di sease and nortality rates WeC®US2006/062654

hi gher in these earlier studies. Two deaths occurred

shortly after adm nistering the PR RS vacci ne on Day

46 - Goup 4 had one death on Day 46 and. G oup 7

had. one death on Day 47 - which were probably- not

associated 5 with the admnistration of the PRRS

vacci ne. By Day 50, G oup 8. which received two doses

sig«ﬁe,x iﬂqdpgxgz%ia%%@e:,éﬁga’ S fihi‘v’gﬁé@tm%pqsgmu{ayi fograsperate PCV2-
(201, 9 followed by Goup 9 (challenge control) and.

asepaipd PMOYS 2isenyy oRnoally Giesowprsl hishenit fhaspepdipy stydies. Two
rates of 143% and 13.3% rc spectis ely. Overall.,

deptiwi asrestadabidl afr adEnipRRS: e PBRAe-apwnd treDahdd +éhvgep 4 had one
.rnodel late in the post-challenge observation. phase

dath ¢thDgy #xamipgbonplV Hadate denty i lag di t- whithteme gebably not associated
nortality |Itl rates. G oss lesions in pigs with PMAS

wib dendatyisttatioP6l Be PRRS estdinen Byyipdvcal Gyonp@nshish rapbived two doses
general i zed | ynphadenopathy in conbi nati on with one or

olvhitled abedidhie o lhoighgl slotality rRt @0%D,i bilahvedbednor A (challenge
ith interlobular edema, (2) cutaneous pallor or

chBiloBrai8 Créd) 7 (013 hedhriatr 0pbogo), withim®iabiyy b4y cOBBI%ia6d 13.3%
ulcers and (5) nephritis. At necropsy (Day 50)

rdsSdoBL K8, ORERAL Adbti®istralion aNGhe PRIFI akdiSe WARELIQENBARE! lald in the
any groups. A gastric ulcer was noted in one Goup 7

p@is@halleBd ohAFRBAHSRAPRY HYis WREMML i S RECHEAISRINY increase mortality
exam ned for. Based on The presence of Tesions that

rMgre consistent with PCV2 infection, three groups had
at | east one pig tenuntiv |y diagnosed with PCV2

(P: Mol ieﬁ%Q Hrg%zﬁs W PSR GCE 'ng&%i b W\QQ§‘F€?llg‘]&{:)%b}é:%ﬁll}egonsist of

vaccl ne, otentativel'y di agnosed W
hile Groun nd,. G.ou ; 13.,3% 1% % ~ g 1
&%A;%%aémfcgg ng{ﬁmé%n%;pgg} ng r(?}g%ll%?}g]% )x\-;}he g%egggizg%rieyg’l {ge following: (1}
R biiobath SELRERN LRR S SR RN BB motte
0 H . .
all(xjg% A fgz \ltgg&n 84)5%%%8 %@%&%&S S{“’Rtslﬂzgirg(tﬁ; g{&g@gwg}g@pﬁ‘? g‘g}%tzﬁgms hepalitis,
chal |l enge control  group, had the, highest nean %l ﬁg(g\ .
WERHAIS BEEOf Bored 1 anyroymy A pRsifEFer gyas digted g pae ek 7 pig.
% | ung | esion scores were elevated due to one to three
by lymphasieraneiy oFasied seeciicaliipganunaddgr 2Basgé o hanprgienpiplglesions
| esi on scores, The lung | esions were red/purple and )
thebnest coistaat with BOYR dalbetipn, thregy groups had at least one pig tentatively

diagnosed with PCVZ (PMWS). Group 8, which received two doses of killed vaccine, had
20% lentatively diagnosed with PCV2, while Group 7 and Group 4 had 13.3% and 6.7%,
respectively, tentatively diagnosed with POV2. The mean % lung lesion scores varied
belween groaps af necropsy. Groups 1, 2, 3, 4, 6 and 10 had low % lung leston scores that
ranged from 0.11 & 0.38% lo 090 % 0.153%. As expected, Group ¥, lhe challenge control
group, had the highest mean % lung lesion score (10.81 & 23.27%). In four groups, the mean
% lung lesion scores were elevated due lo one Lo three pigs in each of these groups having

very high lung lesion scores, The lung lestons were red/purple and consolidated. Typically,
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associated wwth P I11\VS are described as -tan,

woam7aoéd2apsi ble with interlobular edema. 'thecrmsgo6/062654
| esions noted in this study were either not associ ated
with PCV-7 infection or a second pul nonary infectious
agent may have been present. Wthin the context of
this study, the %lung | esion scores probably do not
reflect a true nmeasure of the am)unt of lung 5
infection due. t t ent

fugg éf@WB‘s fl%mdffb‘b HShNTS %ﬁ“ﬁﬂgw ol ‘Eﬁ?e‘i”ﬁ“?fifh?‘f i‘Bd“‘é\%"b“‘a‘

gs with lung | esions, sonme as. snal

ed@m@o %}%}ng leysgchg agtedin ﬂmasmd&txgﬂf g:gl}e\x, gotoqsgﬁ:ﬁ%eég \gxifb?(: V2 infection
pneunnonia. In this exa there was no_sufficient

ot ferendeprd@onine infesdin iy fesy “Eguww heaw pesinlt GVigin e context of this
| esions and 1'4, lung | esions on which to base vaccine

stedyt hede Jungledion Nees padedly do shiowBert eiwe papges of the amonnt of tung
di fferences between groups. Goup 1 16 ggg rORF7, .-.

infdviord 8dAe MGt Rekehinge Sntapus dingnosis | @oeesulia siaf devePlRea over-
antigen (0% ; while Goups 9 and 10 had the hi ghest

nifosd té welll HGyr gauhdis kg fesiong isdence small es 0af0%] G086 laabel with a
933,3% respectively. Goups 3, 5 6 and 7. c hich

tehRfel vRgndkf, o pnsiin@his). 25 gy «RimpiORM2reants gensufficient difference
respectively, adjuvanted with Cart)opol, had I NC

bRt i@ s@Ate st M@s@@s%m‘l&%’@[lﬂxtﬂ@axﬁ%ml@uch o base vaccine
respectlvel y. Goup 2, which received two doses of '16

ef0acyORF2 adj uvanted witl Carbopol had an RIC positive
rate of 6.71 -is, while Goup 4 which received only

one ygeseqak hBedS B el AG B es BRedLbNE BR8] 1. § ug (ORF2 -
rate of '13.3% Due to the 6bjective hature o

855 8mda thtehST» edh @Sm teh@f( LEsBoph S .5 @{efm ¢oRl & le\é"(t]!?ups 9 and

expected resu testing Is pro aply one o

3 (gﬁisdt tbel_ﬁ @fleaspﬁ&sﬁf\% 8 E‘ rm#g Q ]ztk tﬂﬁ:?&%ﬁ@e nvxt%g 8f ﬂﬁ‘\*’ egn?anoa,c }’eﬁleecm ely,

one sent |nvent

ni qu ct Dosa CAT h el
o 7 £ BRSPS éﬁ"’%ﬁ%ﬁﬂ ppoctivly
atgm @{cya ﬁggaf?%;épc}{\%%ggi] '{/l(l_?g‘g Ix%ef de & FQP n?@ﬁ,:g(’} Yo m‘i’d 36. 7%,
ant i ~juvanted wth Catbopo butt e | evel
R CTGB . O Beh Sepon g “‘e‘h %Sfffjof&av* e éme%“ﬁ% Carbopol
and 7 each received 16 1 or 0,25 ug of

r OR
haghany HEnposaEE e iob 817y \‘Mﬂ Sxogehepigh wf&é@? @a%.q&fa dt’??’é’f the same

| evel of TOM antigen decreased PCV2 anti body titer,
vapsiae idroa dEE posyizg rate of 13.3%. Due to the objective nature of this fest and the

fact that IHC results correlated with expected results, IHC testing is probably one of the best
parameters on which to base vaccine efficacy.

Thus in one aspect of the present invention, the Minimum Protective Dosage (MPD)
ot PCV2 rORF?2 antigen adjuvanted with Carbopot in the CDCD pig model in the face of a
PCV2 challenge is determined. Groups 3, 3, 6 snd 7 each veceived two doses of rORF2
antigen adjuvanted with Carbopol, but the level of rORF2 antigen varied for each group.
Groups 3, 5, 6 and 7 each received 16, 4, 1 or 0.25 1z of rfORF2 antigen respectively. In

general, decressing the level of TORF2 antigen decreased PCV2 antibady titers, and increased
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mean % | ung | esions and the incidence of !HC positive

woiemees20f -tile four groups receiving vart PaguS2006/062654

| evel s of rORF2 ... Carbopol, Goups 3 and 57 which
received two doses of 16 or 4 pg of .rORF2 antigen.
respectively, each had an RIt positive rate of only
2t)% and each had simlar antibody titers. Overall,
based on I HC positive results, the 5 m ninmm
protective dosg F r ORF2 anti gen gimmsteredtvvl
‘*ieé"‘&ﬁjb‘& IRErREE %“ﬂ%égﬁm Pl B B'tcﬁ’é}m"é it @O vg frgues. OF the four
present inventign, the antigenici reconbi nant
f’r(orimﬁszv}umahen pgieyel of r@%ﬁe@ﬁrh@% GRrpsgoiyl fweyidoh received two
assessed. Goup 2 received two doses of 16 pg VORF2.
deatl oG D op* Berde@RTE dniare. wowesvelf. ead kg pposByehale of only
vacci nes were adjuvaented w th. Carbopol. Both
2¢Pac ot eschvisxlesimiamehtibodb ditesaf ©varll. boed ohadi@ wsitive results, the
nortalitt :.rate. Goup to 2 had a PCV2 anti body titer
nodim2607oterivBdysa@s ol M enBoudmidiadd briRCY2pmntivbelyd ug.
titer of 1503. Goup '3) had a |ower .nean R o |ung
| esi mansder espbhiast #a prageo infnlibd, the 01@AUIY Hf r@080Binkrt FORF2}
0,15 ?,"(,), but Goup 2 had a I ower |IHC positive
ah TR REB(VORE 2} hat/2 Ghiidns Jert Gsséfed SGrodP Wrecei O @k@ddses of 16 g
bot h vaccines had simlar antigenicity, but vVORF2 was

vORSOGh@BShVE FddeiSbd B Hdkes BEIE 88 1IRFC BEGUESnesIRerk Rdiavanted
yet another aspect of the pr esent invention. the

”\’s%.ldd obll. IOl a8y SbkliShRANG be adk WyERiS nd G heralinatd. Group
1M5 1314) was determined. Goups | and 3 both recéived

Bth%( 3 @(&QQ@E@O(@ futé{“%@%@ﬁoxpﬁw & Qg GOy HOnRf o I‘@F %mi}mi\d titer of

ant 1 gen, oup received the antigen ad juv ant

t 0 e 1O 4
i’% ~%1\q}g$/§gxé&;’4&ut @ l%pl?g"%%?ﬁé tﬁggiu;?cli‘xﬁ ﬁﬁtﬁ.i'i 987B8% vs. 0.90 %
aieﬁ S%ﬂﬁ ?Jé& Ifﬁg(gfi R e?‘ﬁgé‘#?ﬁéa ag%m%% PU6.7% vs. 20%)

FERE P t%‘aéfﬁ%azf?tb*@%ﬂ%w%%%ﬁﬁt o, 'véﬁe?cwsoagw?a‘@%"m% Hightly
~rate of 0%while Goup 3 had an IFIC positive rate of
b%artﬂ% mFiérwever Group 3, which recei ved the vaccine
adj uvant ed i th Carbq ‘? had hj gher T PCV@ ge_r’s N
on dé’yéetz?;“‘) W5 P 59 EhdteseRlo upwonmrec Fuifag ¥ nditTerent
vacci ne_adjuvanted with |IM 1314. QO verall, although
AIHETSCIA ARl df LY af et aRinrRd Xirpeps B e §ihgth received Lwo
provi de better 25 1 Hc results, it did not provide
desee OREPFIN etjailaY t16rngpDrQRRES BrieRR.OPH FGIVEY i Infestiredofie antigen
and did 139
adjuvanled with TMS 1314 while Group 3 received the antigen adjuvanted with Carbopol.

Both groups had essentially the same ADWG, essentially the same incidence of clinical signs
post-challenge, the same moriality rate, and essentially the same mean % lung lesions; but

Group I had an IHC positive rate of 0% while Group 3 had an IHC positive rate of 20%.

However, Group 3, which recetved the vaccine adjuvanted with Carbopol bad higher IFAT

PCV2 titers on Davs 253, 32 and 50 than Group 1, which received the vaccine adiuvanted with
IMS 1314, Overall, although the PCV2 vaccine adjuvanted with IMS 1314 did provide betier

IHC results, it did not provide overwhelmingly better protection from PCVZ infection and did
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WD 2007/ 076520 PCT/ US2006/ 062654 i nduce i njection
site .reacliou. Wiereas the PCN2 vacci ne adjure anted
wonodT/0@emopol  performed nearly as well as t herC®BSiB®E462654
adi uvat nted vacci ne, but was not associated wth
adverse events. any In still another aspect of the
present invention, the feasibility of PCV2 ORF2 as a
5 1nal, | dose product was determ ned. G oups 2 and 4
both .received 16 ~tg of VORF2 vacci ne adj uvant ed
with Carbopol on Da-y- but G?oup 2 recejved a.
indreo HeEcHoR @;tbr{caqga? 1W hex@zsoulﬁ BCVRgppcgine Sq(lflgﬁlflfui/ with Carbopol
hi gher AD W GG and a | ower nean % hng | esions than N
pafonp pealys vailoagpha iR d3 Vhadtieptel FATIECHR wistuat assgpjated with
Day 25. 32 and 50, and a slightly |Iower incidence rate
apfadvaige @@nisposi tive tissues. Al other results for
these two groups were simlar. Overall, one dose of
10 VIGRER mdiler waotted thenpiebat arinopo theperstolirad PIVE DREZ as o
to two doses of the sane vaccine. 140 WD 2007/ 076520
HRCTH/ dJS20064 626 BetornBledl KBou¥\@ anll ditith rdoeivid gl i of alD&IE vaccine
combi nati on vacci ne- conprising m. immunol ogi ca
sdi@ented &fifi iebdpet &1 Bor 0, buetwap Dgedeived b Bbaledse oobDaond. Group 4
| essening the severity of porcine circovirus type 2 5

had ¥ S0hilPRBhENDWG dn8a3dw@MRsh PIMAGBEBALLACGINE 2, but Group 2 had
component effective agai nst anot her di sease- cau5|ng

hRRGATNITRCY ﬂtzﬁe\’%’nﬁ@m 25, 33h@d 50, @l 4Rk et QRRIARE hRMLE THC
vaccine of claimf. whérein said i mmunol ogi cal agent

oS RldNg, Tl ohEIMGIR G0t Msel 1061 LIRS e\&! siOflaf. e@@ﬁm Nhe dose of
the severlty of porci ne circovirus 0O type 2

E%E Gd; F%tédsﬂx ifh "E"%Lﬁjgp RGP A S0 M’(P?osgs] G a%ﬁi%w ackine.
trvalent co at1on vaccine o aim?2

wherein the porcine circovirus type 2 antlgen is

i nactivated porcine circovirus type 2 antigen, a live

nodi fied or attenuated porcine ci.rcovir.s type 2, a.

chimericc virus that conprises at |east an 15

i munogeni ¢ am no aci d sequence of porcine circovinus

type 2_ or any other
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pol y- pepti de or conponent that conprises at |east an

i mmunogeni ¢ am no acid sequence of porcine circovirus
woppE/026524. The nul tivall.ent conbi nati on vaccPa®&ust006/062654

any one of claim1 to 3, wherein said porcine 20

circovirus type 2 antigen is a protein encoded by a

DNA sequence having at | east 80% sequence identity

with ORP2 of a porcine circcovirus type 2. 5. The

mul tival ent conbi nati on Vacci ne of any one ofdl.aim 1.

to 4, wherein the porcine circov.irus type 2 antigen

i s bacul ovirus expressed ORPIME7. ntigen. 2-5 0. The

mul ti val ent connbt nati on vacci ne of any one of clains
Weclabni4. v bereini said inmunogenic active conponent

effecti ve agai nst anot her di sease-causing organismin

séi remubivsiehieptibihativomaine. @rpUpng omsiustRalpiol agm: effective for

e B AFBAEE 2 LGP QbR i oo

3 enc épatidngiany aicleast bhs BQuntsenis aatve Bopdetiekbifative against another

bronghi septica; Brachy spina spp., preferably B.
hyod&‘ﬁéﬁﬁeﬁgP%*%’e?*ga"iﬂ’i“ivf@'l%oo7/ 076520 PCT/ US2006/ 062654

B. piosicoli. B.rucella this. preferably- bio airs L

2. and 3; Casical, swne |levier virus, Caostridium.

sBp. Lhegpeterehcgmbinancl Yareipg pleclaigy 1. Waersiy sy éwgmt%%lgai agent

A ¢ IeBrec@RFoCredfding B iYddence & or QR @UN I kevehity drgfofilel circovirus
Coronavirus, preferably 'Porcine Respiratory Conm

10 vi r uspe 2 Bfstion BR@REERCLCHErus BHps 2 2FHEa i pel ot I rri x
rhsi opat hi ae; Escherichia. coli; Haeiriophilus 5
parasuis. preferably subtypes 1, 7 and 14; |:lem

gBut Theatuklheplen cophiabiom yedipe dfsclapmrdi schereluhapewtie circovirus type

Encephal-itis Mirus: .La v wsoni I i.0fracelln.ilacis: s -

Le pt“oéirﬁﬁ"ﬁ‘eé} gsp%qagtﬂ%}egfgorxégﬁﬂc%g& otg%)% r agigllfsg?’r gf‘lﬁxse; wodified o

Leptanispiaie patine alrasvitve ptespi & abigeip patuy phasamprises al least an

. Lept.ospi ra .icter czI»P‘f;e .orr?a}g._i.caef and e 2 o anv other

15 dPYRepeG 4Mon P SRS 10F BB PO B de)h, A

Lej )ﬁcﬁ{@l@%ﬁ@ of AbMPGROY iftigt MSORAE LT ledb BOPrawnogenic amino acid

preferably A avium M int rqacel | ulare and M bovi ss 10

M/ c OSSR Y. PORRRST RTINS ie (;. 11 h yo); I

asteurella. n-.iultoc.ida; Porcine

cytone4,il.ovi.rus; Porcine Parvovirus_Porcine = .

Relpr Brunuliivalerd serRegipnatesiiye ol sy apeoneiipRAS, Whepig;said porcine
20 Ef’ S;chx‘r%ggplfet?pé’ b Il eenR0 b ¥lehUSico i@ (TP BN 2 s &fiBnce having at least

B0% sequence identity with ORF2 of a poreine circovirus type 2.

5. The mullivalent combination vaccine of any one of claim 1 fo 4, wherein the porcine

circovirus type 2 antigen is baculovirus expressed ORF2 antigen.

B

6. The multivalent combinalion vaccing of any one of claims | to 4, whersin said
immunogenic active component effective against apother disease-causing organism in
swine 13 selected from the group consisting of an antigen oft Actinobaciflus
pleuropneamonia; Adenovirus; Alphavirus such as Fastern equine encephalomyelitis

30 viroses; Bordetella bronchiseptics; Brachyspira spp., preferably B. hvodyentheriae;
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S. thyhimuriurn and S. chol eraesui s; ata.ph, hvicus;
St aphyl ococcus spp, preferably Streptococcus spp.,

wonef7areaby Strep. Buis; Swi ne herpes virus; SRCTAIS2006/062654

i nfluenza 15 Virus; Sw O nie pox virus; Sw ne pox

vials; Vesicular sto'rn-atitis virus; and Virus of

vesi cul ar exanthetm of swne. 7. The milt:i.valent:

conbi nati on vacci ne of any one of clains .1 to (,

wherein said iniiirunogeriic activ e conponent

effective agai nst anot her di sease-causi ng _organismin

20 Jhuipisicpls. Barcala Bip- prabrmbin biopas Loupng anglaslﬁﬁﬁ@ ingflever virus;
antigen contained in Enterisol-I Ileitis,

Erl tfdﬁst sy, prekerablysCIF i @ parBingens tgws 96, aRt €, CL novyi,

nterisol--SC .-54 FF, Ent'eriso.lig ERY-ALC, |nCzZel

=ac ARpis@, Ci. rtg@hw(‘mmmm pmﬁg@ﬁ\/é’@g-fwﬁq;pwmngefmea:nrus;

HP E- 1, ingel hs'acl), M hyo, ingelvac7 ? MRS .MV,

| ngeEpewade{ropndRRSEATEvsipaigihiy  rhadiathi sePRvehetichi :Re:pii; dtagmophilus

c=  1'"RRS 1'LE, Reprcicyc t?: PLE, "ietgoar&,

Toxipagguis, pré¥ersbly subiy ;3'6{9>'<1'L vaed 14; DidhagslvBasiBiguscepbabloyaitis virus;

Roehringe!r ingeihei' r, St. Joseph MO, USA); 142 WO

200 T eh6R20nREFANSA0AB! 06265dn iEkdceONarRE AoplBsyil dpbs preferably
Coli, Porcilis ERY PAR~r ?, Porcilis Ery, Porcilis

A agsPlospird Qbstidid: S 1BpfoYSlra BRIl | Sef Elﬁﬁ‘;' hu;@fm pl}osa Laptospira

| >orcilis.APP. Porcilis AR-T, Porci AR- i
Por GLibloBad?Q @@t cad? Qﬁ&'tla;>§)s;? %4 ﬁ@kﬂ(w&g&»l QY%ﬂuﬁz@z c@aonft Leptospira
Porcilis PRRS. Por cilis Porcol . Porci | uj eszk ,

Por gi.J " P Y .
D i‘ne&sﬁupsgg He ng@' g g ‘Fembm ggcx('\eiu'n%g?g? fb‘eﬁu&mehm&d M.bovist

Por Gyl i s ‘AEILSr : IEQ) M?mo ;| ef{kctsr %tfx}mﬁap@%k lWl‘&Q Porcine

Si | ente cer

g: : Zé;gog\ eszaiﬁéﬁM | %{%Xrﬁgg gﬁk%ﬁm‘épgoxéh %‘é?odm:t%é&%i Respratory

ggg??‘)“I‘?’égqugﬁg})wr’é’a?Sﬁdm’l‘éﬁc‘mﬁr %gyﬁg {rgwﬁ'gigom&la 8 pp pié‘fel ably

Elr |o| S%ﬁ?r?umfgx r‘%‘gfz t“é F““Fé‘””{ § aﬁk B %n‘ga%g? f,()cowsft h;}p preferably

hnugaan ' Ti. ProSy>stenk Rota, PrqSy=stez ;(r)
%t@towqﬁpﬁ) gggsp@ferrqlt} ¥ SEp-- %@ﬁ’éﬁ%’ HERREV W‘ft h §“me Influenza

ImJ arr(r) U ProSystem?2 TGE/Rotra ProSystein(r) ‘1

G Ei Yigitie SWine pay YiRisy Swine gox dpps’ eml&gr%%ﬁl(“#)‘ im@zmd Viros of

MaGESTIC 7, MaG STIC S. MaCES flcx.", Wth Spur:?:

MR OESsicataf esntientp ¢f $Wi8pur, Ma. GESTici. 8

The multivalent combinalion vaccine of any one of clatms 1 to 6, wherein said
immnogenic active component effective sgainst another disease-causing organism in
swine is selected from the group counsisting of any antigen contained in EnterisolR
Ueitis, Poterisol® Tettis FF, Buterisol® 8C-54, Baterisol® SC-54 FF, Enterisol®
ERY-ALC, Ingelvac® APP ALC, Ingelvac® ARS, lngelvact HP-1, Ingelvac® HPE-
1, Ingelvac® M. hvo, Ingelvac® PRRS MLV, Ingelvac® PRRS ATP, Ingelvack
PRV-GI, Reprocyc® PRRS PLE, Reprocyc® PLE, Tetgnardm'{._ Toxivac® ADHE,

ToxivacR Plus Parsius, (all of Boehvinger Ingetheim, St. Joseph, MO, USA);
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o
LA

w =.ih. Spur :(r), End-FL"L ence(r) with inmu?en(r) U.
E d-FLUence ~ 2. PRRom SE(r)l;. 15 PRV-Begonia with

woORbanaes2borte(r):, ArguslR') SC/ ST: Strep BacpPCBuUSe6/062654

Baca': with inmugen(r) IT, Colisorb, Heptavac,
Lanr bi vac, ' Porcovac plus, Erysorb Parve all of
Tnlemet Inc., MIlsbo r, DE |.SA); |I-ly>oresp,
C.ircovac, Neocolipor, Parvoruvac, Parvosuin, T ro
ressis, 1Tirafiltr, Akipor 6 3 Jespur gl -, Jesllti
Wil - affl of Medi aI LTD, ER BACK PLUS
ER I§4(‘§(099‘“ Porgifgs s Porgils E&E/r Frifﬁﬁ)" B’fﬁ'f“ﬁr"rm PorcilispGlasser,
20 B AC?(r) Leptoferm50. :Farros sureﬁ (R - o
ar r ResabePiyo,Borglis Horral DiStRELs PPBSPEClis Y¥R-ARROpHSAR-T DF,
RE PLUS. EARRCT11/ SURE; h PR1+, F RRi YS|I YRC B- W.
E. LUSORE Porepli, PuUBURBIofir DT (P RuRels PRRERPBAds Porcol 5
PLUS. F: LUSURFT. UFR BAC PT..t~stY , FLUSU RL;

O XPORESPIAUSRR, ' Pord USSR "Dilvk RT SRIGURBctorRT B, D. AL, Porcilis
FLUSURE, ' "/ RESPI ST RE, - CONE 1BR BAC' PLUS, :FLU SUR B
D/ Rmbﬁuﬂa}iﬂoie} PoABlidNG. 206, 7¢ DABH A0rikET/ MISRONBHO&REBAM, Myco
O NEA. :R BAC .P uTV , FLUSURP"'"I ESPI SU>RE ONE", FL
USU %&:W\RES’I\W Wzlcn&mﬁ’(f? FlLISBiidcbRany, e rMlencer® Onee,
Plus. FLIT SURE/Farni.-sure Plus 13, LITTERGU. ARD '

LT- Guiy&PTildaReedd RBRDRbthogen® BPE 0@ad@n® 4 TH SOU0EHARGEINS: CTSE,
I11. Stellannune One, Steltaiurno Urn: Stellatnune

Oncegeor, o) BhAEUNGE 'Sbw BRGE: St el . dod Bﬁ&ﬁrﬂ@?ﬁ‘ Sprofystem®t CF,
ycopl asn~. a Resppistre One, .Respisure , Respisure |

O\IE%}'QQ\R%%W sy | pR&tdmb E&Rf@ac PRISY e EIMERC e bloSystema

T, Zylexis lorn~crl T=nt~t n as aypancrrel At r oback:

3 Bﬁ@uﬁ}%ﬁfﬁc it ﬁﬁ@ﬂh‘féﬁg ﬁotysk%ﬂ DT éroggséAt?’ﬁVﬁoﬁﬁmna KV,

’ fI I'edd
P X o - 1l VS Gl/Rota,
® S A ) o, T padly oo
| 3atlt§|°$ S 1{:;1?‘“15‘&1 “"%‘Dfm gﬁ}&‘ §aogs§igy Ba&‘ﬁfi?a STIC 7.
g? xeaély%fi@ilé tﬁ?\%@@ %gk\}&i‘ Sgapﬁb \q( Cgééld}d%&?{ m% Sfpur%y\éa(xﬁ‘s Tick 8

Suvaxyn MM One, Suva%il Parvo ST. Suvax.yn Parv
Suv awh SpreE pEIREFekignceRpith dippesefh IRESAFESRaTY 2. ﬁ;ﬁgﬂmlbm
Suvaxyl Respi Fendk; N1l 1, 11PS, Suvaxyn Respi Fend??
t 1H R G@Berpniy siiht Doy aAFEo}lps V| @\«»x@@vggz %‘; RyreE@ag, Strep Back with
Suvaxynn/ k: E,
Inugen® H, Colisorb, Heptavae, Lambivace, Porcovac plus. Ervsorb Parve all of

Intervet Tuc, Milisbore, DE, USA), Hyvoresp, Circovac, Neocolipor, Parvoruvac,
Parvosuin, Progressis, Viraflu, Akipor 6.3, Jespur gl-, Jesflu gi~ {all of Merial LTD,
Puluth, GA); FR BACY PLUS, FR BAC®, ER BACY PLUS/LEPTOFERM-5% ER
BACE Leptoferm-3®, Farrowsure®, Famowsure® B, FARROWSURE® PLUS B,
FARROWSURE™ PLUS, FARROWSURE® PRV, FARROWSURE B-PRV,
FLUSURE®™, FLUSURE™ RTU, FLUSUREM/ER BACY PLUS, FLUSUREM™/ER
BAC PLus¥, FLUSURESYRESPISUREY, FLUSURE™/RESPISURE® RTU,

FLUSURE™/RESPISURB-ONEYER  BAC® PLUS, FLUSURELVRespiSure 1}

143



HE

15 Suvax yra(r)-E Suvaxyn(r)  E-oral. Suv-axyn : PLE,
Suvaxyn} PLE,PrV Cpl-. Su.t.,atvr~ > |:E+: B,

weuvengye2d PLE + B. Suvaxyn(r) Pl., E1l-B;' PrV gpCT/USBwem62654

. n:: S 1V, Suvaaynk' SWWI h-one, Suvaxy nk '.

Suvaxyn i PAl t3pi-, Suvaxyn(r) PCV-2 One Shot (all
of Foil Dodge Animal Health, Overland Park, W5, USA
(Wyeth) SCOURMJ "Ek:. SCOURM UNE(r):.)-C. C UL~'R

UNE(r)-C. R AR-PAC(r)-PD+ER, 20 AR-PARAPA.C "-:-ER
M .. Rhusiger:rk. &P-PAC | ;, Mazi Vacc ExceII( ): 3 i
M , RINGEEER (H  MAC M aRiuvic, : . ' FLUBUBKPYRESPISUIREC t° ONEY,
-FLU, MaxiVac 'b-M- , M axi. Vac Excell . MaxiVac

EXCELUSGRERARCIIPAIRE) . RANEU ARG, , PREUSPARE(HarARpwER  Plus.
PNEU P. ACk?t-:ER, PRV/:Marker Cold(r). PRV/ Marker
Col BLUSURRNamkes Ga @, - LiriTaraUARDT 1ALC! REIDBERGUARM® LT,
G etvax 6, Covesin 8. M PAC. detvax plus, 144, WO

200¢1:0:60044™ BOHMSRQ06110 82RAund 052 Bt bimeRSHi A el ixdvne Once,
(all of Scherixwg Plough Aninmal Health Corporation,

Ken ‘ sure 1
Eieﬂ&{l&& Moto, S'Eailw%f\é)l_ ’%ﬁéﬂ}:ﬁ(@&&% Uﬁﬁﬁgé}né\g%é ﬁgigz%%\v%gsmsme

GR I\/nga& Rlcﬁ}k é\?ﬁ{gﬁk’&% @;&Ptﬁ&sﬁ::ﬁum@@ l\(f’%\{@& R@Brn{eﬁx Wbsen as

N, PARV- GSU N- MR,

é‘% paﬁl{%&éfﬁ% (‘%L(Usl %al1 iBrzﬁB J{é\b or a TE)VFQ:{%OESB | Il }'?df)ff" géﬁ aro-
Pl G\§ acs Qggﬁ‘ﬁ rsgc %U %gr \Sgak\l:,gb Eg{i % Q’Sz%. rgaﬁ?l? 5 ac v ’*F(?xé%&gﬁmr Ine.,

A'RT" + EP, RESPI PORC FLU, Respiporc 111. MO | S,HOE, ,
Rhu&iesy Xerk: ROY1 KSAX k’é\b%ﬂau\%f%lt%mm*\sm%%wﬂ MH. Stvaxyn
Sui saloral _ AK-vac . ]t 35 g atl of .II"l" Inpfstoff

ver Riveopamns Samayn dujesaoririia ~Cadeah Pyyasys yiesgiacBarths + ofw,
Saris, (Al brecht GrbH, Germany): Haerno Shieldl ? P.

Par Srtalervuesahi-BudSupsm Paiestiy 6l or sfvwiJudaxys Hry; Savaxyn Flu,
BE, 12hinicelt: P:), Rhini Shield ~ "I X4, Pref arr ow

Shi Slreksy® M. l?f@fSamrymMﬁfCﬁp Sivaicet Barvo S3- PuskpaPaxE, Suvaxyn
BCD, Costrat.ox, = C, Costratox(r)t r Utra C 1300,

Por @eneFdadal AP (Su)fax'yn SRspEendor dPheSaRiin FkpiBbdld: M}-i}-"}-{P&
"'-,44--C, Porcine Pili Shield ~ifPorcine Ecolirerk 3,

Prys&&ﬁmyﬂz shitbrgd ME, Shivelvd L1 ARV pEVagvarall ECE Wuvaxyn® E,
Shield E4 + 5, PanSTART , EE'y. Eryeel.l"' "Parvo

Shi gldhdokioss, BuyRapwo Eﬁ!:’fhie| SinlaxtRE, PRRS -S0aShitel TPy gple,
L5, Par~vo Shield:i.~, Para. Shield(r):tf’

ghlngki{rp\%{@? ﬁw gg nﬁy+2?§$%sg{kﬁf\4)gf VP@!B’??@B{Q Savaxynis SIV,
Suvaxynd SIV/Mh-one, Suvaxynd P, Suvaxyn® PV gpl-. Suvaxyn® PCV-2 One
Shot a1 of Fert Dodge Animal Health, Overland Park, K5, USA (Wyelh)
SCOURMUNE®, SCOURMUNER-C, SCOURMUNE®-CR, AR-PACE-PD+ER,
AR-PARAPACHER, M+ Rhusigen®, M+PACE, MaxiVac ExcellR3, MaxiVack:
HINI, MaxiVach HIN2, MaxiVac®-FLU, MaxiVac®-M+, MaxiVac Excell®,
MasiVac Excell 3, PARAPACYE, PNEU PACHE, PNEU PACKR-ER, PNEU
PACRAFER, PRV/Matker Gold®, PRV/Marker Gold®, PRVMarker Gold®-

Maxi Vac®d FLU, Rhusigen™, Gletvax 6, Covexin §, M + PAC, Gletvax plus, M-

144



10

ey
iV

20

Shield(r) 2S2Sal ro Shield,* Live. unitox Te'' ''C
Perfingens '"type A Toxoid (all of Norntis.Aria al

woleadTiongs20 Basel , Switzerland); N tro-Sal (:AKrPLT/USR006/062654
conbi nations 2tl thereof 145

Parapac™SS PACK (all of Schering-Plough Animal Health Cerporation,
Kenibworth, NJ, USA) AMERVAC-PRRS, AUSKIPRA-BK, AUSKIPRA-GON,
COLISUIN-CL, COLISUIN-TP, ERYSIPRAVAC, GRIPORK, HIPRASUIS-
GLASSER, MYPRAVAC SUIS, NEUMOSUIN, PARVOSUIN, PARVOSUIN-MR,
PARVOSUIN-MIVAD, INIPRAVAC-DT, SUIPRAVAC-PRRS, SUIPRAVAC-RC,
TOXIPRA PLUS (all of Laberatories Hipra S.A., Awmer, Girona, Spain)
Clostricol, Colipore Plus, Haeppovac, Per~d~i>orc, Porciparvac, RESPIPORC ART +
EP, RESPIPORC FLU, Respipore M. HYO 1 SHOT, Rhusiovae, Rotlauf-
Lebendimpistoff, Salmopore, Suisatoral, AK-vac MK33 (all of IDT Implstoffwerk
DessaTornaw, Tornaw, Germany ), Mypravac Suis, {Albrecht GmbH, Germany);
Haemo Shisld® P, Parapleure Shield® P, Paraplewro Shield® P+BE, Rhinicell® FD,
Rhini Shield™ TX4, Prefarrow Shield®: 9, Prefarrow Strep Shield®, Clostratox®
BCD, Clostratoxd €, Clostratox® Ultra € 1300, Porcine Ecolizer®® 3 + €, Porcine
Pili Shisld ™+C, Porcine Pili Shield ™Porcine Feolizer® 3, Ery Serum™Ery
Shield™Ery Vac Oral, Ery Shield™ +L5, PanSTAR™ Erv, Brveell™Parvo Shield®
E, Parvo Shield® L3E, Parvo Shield® LS, Parve Shield® Parg Shield®,
PreurmoSTAR SIV, PneumoSTAR™ Myco, Leplo Shield™ 3, Myco Shield"™Salmo
Shield® 2, Salmo Shield® Live, Amitox Tet™C. Perfingens Type A Toxoid {all of
Novartis Animal Health, Basel, Switzerland); Niro-Sal (Akro); or combinations

thersof
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