US.E OF A PCV2 | MMUNOCGENI C COWVPCSI TI ON FOR LESSENI NG
CLI NI CAL SYMPTOVB I N PI GS SEQUENCE LI STI NG Thi s
application contains a sequence listing in paper
WORHI48d i n conputer readable format, the rEIACH00EH62662

and content of which am hereby incorporated by
reference. 10 BACKGROUND OF THE | NVENTI ON Fi el d of
I nvention 15The present invention relates to the use
of an i nmmunogeni ¢ conposition conprising porcine
circovirns type 2 (PCV2) antigen for treatnent of
several clinical manifestations (di seases),
PRSE 8F A01G) 2 THNGSOGENIGE@APOSTRION OB L ABFROHET ERINICAL
associ ated with a PEMFTOMSEEEESn. More particul arly,
the present invention is concerned with an

5 i mmunol ogi cal conposition effeetive for providing an

i mune response thal:.ed | essens the
severity, of the 20 g*?nyggﬁﬁg§%ptons associated with

PCV2nik E}i‘p&%ﬁél&@maiﬁr BERERDiYing !I‘I‘E&ml RNk ng:bﬁﬂ:ltcr readabie
conposi tion conprises a reconbi nandy produced antigen
fopbat, BEGEchislybard cntedf @ik e hebdve inREMZatd Bt 1e@@Beel S A
nconbi nantly produced protein encoded by one of the
10 open reading frames (OREs) in the PCV2 genone. Still
nore preferabl the antigen is PCV2 ORF2 protein.
Mbst particul§¥{§dﬁ§ﬁgaﬁﬁ Y VERVE&Mt i on is concerned

ﬁghmgyﬁmmaggunologlcal conposition effective for
men

of clinical synntens associ ated with PCV2

i3 I Nf L Q0 il dRsich i&% SBERL gm&%génma%lag&l grﬁ;gmm O

conposition, and wherein t e conposition conprise
prA® REGIR RpeeX RIS AflgdYioORaR Rl of REVR: ARQLRBE-AGRECL
of the present invention, is the use of any of the
tloonpp sivtiens tpsouingld dnhimentnt e asociadecth @ POFR tinfection.
preferably as a veterinary medi canment, even nore
MpiF SFEREBYyhasrearaeriond copsmebyEt 3 ivenqlessleremposition
nvention also relates to the use of any of the

TGP LT UHYE YBTPIUETONE fay Fhepopr s rﬁi?"e*ﬁ‘a*f“ét Pigthe of

. | h
0 B HERAE Mol S O hon, TR B rf BB
colRb&fik addbp¥ices LNQABRHEA PBi cdl ,ﬁt;s.-feQ or f’@\e}, Plab¥ %Rt’ehgl(] ff a

PCV2 infection, even nore preferably in sw ne.

P dshieh 108 p’):e&fhblﬂfltl}t RelpRidgsed cicbded it iogNofl &l ﬁeﬁ&a&@g a
process for the production of a nndicament,

e iiie) nghalPl Vugmogenitidl canpoiiably.ohe sfig@GV2CYDORFhe
treatnent of several clinical manifestations.

PrOYRS c YG5t PRSTERETY -t e PR O venlion is concerprgy pifan ewm}vwhs

oo s il B apikes GRrHer R IO ns
sabhe §dc&ﬁlueﬁz§ﬁafn§agg%1m%o& 8l RRNaNG: me%%{%ﬁﬁ?&!;}?{m% qtbs

apprOX|nate y 80% seq ence 1dentit
préibif ©@MEEISy OYIIGEPCTECVilaber HQWEM Bl prekd HRREdhISThe Wc bh
PCV1l, which is generally non-virulent, sw ne infected
sawviof He RGWRsigeh i pdoivided byl r mem@iRhnRno rp&}kmh&f ®laredridd as
Post - weani ng Mul tisystem c Wasting Syndrome (PMAB).
’“@F‘WB‘W gveg P bbbl sehuednst ojepe tlgprewastiomyn slpatiemess
10 g¥ ‘ﬁ sk%q unt hriftiness, resplratory di stress,
¥ © P 4R AN F MR SPTROSERE Ksibrtfer: Ty fe Stopmsstiah placyspament
swi ne, a conbination of 15 all synptonms will be
apparent while other affected swne will only have
one or two of these synptons. During necropsy,
m croscopi ¢ and macroscopi c | esions al so appear on
mul tiple tissues and organs, with |ynphoid organs
bei ng the nost common site for |esions. A strong
correl ati on has been obserived between the amount of
PCV2 nucleic acid or antigen and the severity of
m croscopic |lynphoid |lesions. Mirtality rates for
swine infected with PCV2 can 20 approach 80% In
addition to PAWS. PCV2 has been associated wth

e
L



The present invention oven ones the problens inherent
in the prior art and provides a distinct advance in
the state of the art. The present invention provides
wa 0edesshal use(s) of i nmunogeni ¢ conposi t i TH)S2006/062662
conprising PCV2 antigen, In general no adverse
events or injection site reactions were noted for any
of the PCV2 antigen i mrunogeni c conpositions as used
herei n. Thus, the i munogeni c conpositions used
herei n appear to be safe when adm nistered to young
pigs, 'preferably to pigs not older than .15 'weeks
foy Fedurgps o eserangpbreenrityolf yiinirel sybiehes asiobiater! GthEBR dafgtion.
ven . nore preferably not older than 3 weeks:
Pﬁ%?%’h pheapedicapy s ﬁsﬁhﬂ@reafé%mt RARCTE ReeRes: varRrThee ol Y,
msums. é?url fgsr rc gl"iﬁ cng fvenion le[]i qsttaar it e Erq g cinyy of
ANt NOgent e ¢o %5‘? FAE IAVRAT S AogEEY™ ¢
m\é&utaﬁbzﬁ ?zﬂprisﬁaﬁ mgnuﬂ@gmsp{og{p& Ak Eﬁ’}’lg\g/tfs!;}' ik t%&tm&rﬁ A8Lovomt
weeks of ‘exposure to 25viru According to a
3 cifiihiinheitq@podi nent: the i mmunogeni ¢ conpositions used
herein for any nedicinal use described herein, is
adm nstexed to pigs of 3 weeks of age or ol der,
pref er abl of 2 weeks of age or ol der, nost
Dﬂﬁ@ﬁ@ﬁﬁﬁ@%“%dﬁlnot d der than 15 weeks of - ace.

Unex ectedl y, found that the therapeutic use
foERE ‘r’i‘f?ﬁ‘ﬁlﬁsg%?ﬁ %’a‘) r’rbﬁﬁl FPOAS et i B peltfiedrs

uc%—«.m%ﬁ%éd]\ﬁ‘?\i% g&t& xx%‘?c% %Qnmrl]xg a ssn glﬂ ?%1\{& t{thlzu ugi:enc\z/n%r F%l‘fé si:ztrcs
W aﬁiaﬁﬁﬁz‘éﬁ r&@@ ﬁéqﬁéﬁ;e h&%ﬁt MY@E% LilGuiks £ ;@i {ﬁ(ﬂﬁ‘) However, in

i nmunogeni ¢ conpositions of the preésent invention,
ol SEERIViL aalkl ¥ ©OMIE Sbi-+HORE, SONKESINGHREVR LRKPa

antigen, is effective for reducing or |essening
syingrivivh getemepa rdioped | iy ngshbisthvaleipd dditbpsicarid /Vsting  Syndrome

nultlnucleateg@glant hi stiocytes in sw ne infected

RMYH is Niyicelhaprctyig ty Faftiap leier o de S5 @‘f‘ﬂﬁﬁ‘?m“‘

{ i { th dt
inpT R BGTBS K el B b orges PPt
i3 aif %H&ﬁé& Ji Iﬂ@a@%ﬁﬁ @]ﬁ!lu migﬂgg%@cﬁsta]m% W d?@ﬂj@ i%(]c (5:1'& %ir m a of thase

I frMm nosuppr eéssi ve napact ereby resu
syRb@RET DY Rlorcply. BRRBIBL oAl SRASEHE REAS %ﬂ@%&ae& mampze
reduced incidence of PCV-2 associ ated di seases and
tsSyerRpHensas. with lymifllSnona:as e obst clmth eihelsdmt. A stong
invention relates to the use of an i mrunogenic
cOpBigTe SistorrbeEnng Pivsion g PEYR: ARTNV avrleicpridpribingnd the
reconbi nant. PCV2 antigen, and nore preferably PCV2
sepgREr Ot ﬁ‘r“‘&t““é’?"ﬁ 3‘33’1‘"&’ Vrte ol éﬁﬁfﬁ‘ swig el with PCV2 can
245 & m?cgaér¥§t I gn a&@)nm tﬂ%%kﬁ%a%w “has rn ta%rg deR [ e'}*{i%nt utng other

esseni ng an tion o r'topa

ade RN SR80 ARt %pnmmmﬁ |r@§1:ag:gw/ Gh@lhe (PRRS),

hi stioevies in swne. Preferably, said nmédi canent s
GeishrBClibR, @bttt phewell.| adfdégr pkediielhl Qtdfloss,

| yai phadenopat hy. | ynphoi d depl eti on and/ or
didQwakitiosniucldatediig anthdpetdge e wasesogthates dirbhd it

PCV2 infectious in swine. Still nore preferably, said
COREERE BhEE 2o oF B cltieal ympopp e e fopr @ digre] Bl of a POV2

| essening M d/or reduction of |ynphadenopathy,

| ynphoi d depl eti on and/ or nul ti nael eat edi gi ant

hi Sti oeytes associated Wth PCV2 infections in pigs,

when adm nistered to pigs not older than 15 weeks of

age, mare preferably not older than 6 weeks of age,

even More preferably not ol der than 3 weeks, 25and

nost preferably not ol der than 2 weeks.

Alternatively, it is prefehed that the WO

2007/ 094893PCT/ US2006/ 062662 ati on of the i nmunogenic

conpositions of the present invention occur within at

| east 2 and preferably within at | east 3 weeks of

exposure to virulent PCV. Anot her aspect of the
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itial pneunmonia with interlobul ar edema, (2)
cutaneous pallor or ic s, (3) nottled atrophic
livers, (4) gastric ulcers , (5) nephritis and (6)
reproductive disorderk- e.g. abet/ion,- Ohs, nunmm es,
etc., said nmethod conprising the adm nistration of an
I mtunogertic conposition cotnprising PCV2 antigen,
preferably a reconbi nant PCV2 antigen, and nore 5
preferably PCV2 AtF2 protein as provi ded herew th.
Preferably, the present invention also relates to a
#edinn dMbesved Res fot @atineat viabhed pphiide st sBypidoR con be
conmbi nation with one-or a multiple of the foll ow ng
dyepdontodosaoi bt @dcive bgrotABYRd nga@EEYDN i n pigs: (3)
interstitial pneumonia with interlobular edems,  (2)

cut driEsy giﬁmh%ﬁﬂ f@’# PLYE difegtions frgipdafi 4-pased \5@% prick s
4 5 hrit
dhst et T, 35 B e B AL B o e v

| n%ag r@m&%n inff r%m;w@ %Jm%uﬁ@&gggﬁ pEOIRELS] Q:%m{ng%h lessening

nistrati 6 I ni'nrnnow i ¢ conp
8Q0%RFik S, BcdRe ey Adids 08 RpicRS &s&%@m\ymr K& AP BARL
PCV2 antigen and nore preferably PCV2 ORF2 protein,
dexbrited R\leaael 2h e Welidsd sobel vd URIpGvenfimel BNaltiions 8l shine,
treatnent results itt the | esseni ng or reduction of
butda nhtyonpliecerfopwt tagicalased one or nul tiple of the

' follomnng synpt ons associated with PCV.2 infection,

Mgdmw{v pebaf iy Aredadsin ity a ismqelgﬁ}ﬁwgtgqua{nppsﬁmn for fhe
t bul d | t ,
i S R b S ERpp, oFgbaq Sigee%%e%&fpet% o
]
whith LD 8k 18 SRE R rear DMtk IRESD %fpmmsm&&e@&lm» 2 e liRer

caonpri se adm ni stration of the i nmunogenic

conposition conprising ROwWkseYti gen, preferably
recombi nant PCV2 antigen and nore preferably PCV2

OR. F2 protein, as provided herein, to pigs not ol der
Int 4 Higt aspect] ergde pepviged tgaise obe @orpinetmblsyym argipetefor the

; pl‘é &loﬁ M@%ﬁla%s@%d:eﬁﬂ&ﬁfﬂd@mﬁ &hiekafling Qéveﬁ’r{t g?éiinical

bl t old
oA 5 S e LR b 1Py e oo

amahimal) Mdroatedonng)ﬁweummumqsmmgweffecm ppome trcatitus ffectifiein

pifH, Wﬁ@r@tn éai‘a\b%%n'ﬁ%ﬂc&ﬁ | ibeH 8 a%col;n%ﬂ%t P%VQ'E)%[FZ protein,

preferab %&3% in at weeks o gosu
ang whersigaidopggicament is a@m'mﬂﬁ@déﬂ B9 (el peigiedese- f ound
that the t herapeuti c. use of an |nnunogen|c
In%cegsggo% 'ats c—:‘ocg1 tl}g% pro%:idgg Qﬁ ug% ogcme Oé’fe“ésre ra %/Xr}gmfor the
PrepRFgtion er)tae Binglergogsy wﬂtmnh écrrewptohrng drmw lesi¢i s gesetulc disamse

re&ﬁ&ﬁ:@rbf Biga \&Heke% &éﬁﬁb&&ﬁe ctf&@ﬁﬂ@lty]ph( 2K id @ redBmbinant PCV2
cellularis |nfect|ons

oci ate a tr
SRS eidh DR LAGSLLY R 3 Lol eell o
|nvent|on relates to the use of an i mmunogenic
conmposition conprising PCV2 antigen, preferably

“reconbi nant: PCV2 antigen and nore 5 preferably PCV2

ORF2 protein as provided herewith, for the
preparation of a nmedi canent for the prevention,

| essening the Severity of and/or redaction of Pia
like | esion& normally known | obe associated with
Lawsonia intraceliularis infections in sw ne.
AceOrding- to a further aspect, said nedicanent is
effective for :the prevention, |essening of the
severity of and/or reduction of Pia Iike |esions,
normal |y known | obe associated with | awsoni a-
intracellularis 10i nfections, when. adm nistered to
pi gs not ol der than 15 weekg of age, nore preferably
not 6 weeks of age, even nore preferably not
ol der than 3 weeks, and nost preferably not ol der



20 from or honol ogous to an antigen from PCV2. Such a
conposition is substantially free of intact PCV2.
Thus, a "subunit inmunogenic conposition” is prepared
fromat least partially purified or fractionated
(preferably substantially purified) inumobgenie
poi ypepti des from PCV2, or reconbi nant anal ogs
t hereof A subunit inmunogeni c conposition can
conpri se the subunit antigen or antigens or interest
substantially of other antigens OI polypepti.des from:
PC.V2, or in fqgg&ﬂg@g@gﬁ@&@ﬁg@&@ﬁegnnunogenic
, subunit conposition conprises the pev2 ORF2 protein
13 as dnsgickchaskallh Ocomes the prokfrds ifleRBOIBHNGAY Bfides 2
i mmune response'  to-a conposition or vaccine Is the
dence hdypaeintthel state ohide D SThe obset ineduiotiprasidenNElédicRin usels) of
anti body-nedi at ed i nmune response to the conposition
Prupgae copegior{shrapesge POEYatigp, an "inmi tne response”
includes put is not limted to one or nore of the
f ol I"BRFAG! W PEEE S8 RCERIFER PO emaied A ispholohe
R, i ies. B cells, helper T cells, _suppressor Tees,
A% B0 SR e’ S ars 7 TR P mstRog
20 o i £ : ir " i inecluded in-
B e R R
- plgheo biagtthan 1k bvedth $PAe8 YncRd %rbl@ﬁbfﬁn& BRL IRL YL OF age, cven
protective inum nological response 10 such that
mpR Spreferaliic @ott cidan efeni Rifveeitsi @pstwirkibraide nendincied aRGLQT
the clinical severity. of the disease reduced. Such
Afprestiedst It drpefingd hisdbeddmipiionipmelale Hyproeseni empesitiopslelaltsi on
in nunmber or , Severity of, or |ack of one or nore.

PET™ PN A SR 48R & pitred i Hinpio Yk etasemiar tes
g e CkAbed - above. The ter,ns"i nmunogeni c". protein
2 7 w%r%ﬁtp%q:\y %gfﬁ e ot bR £ Ogﬁmmagm JSBEHOFEF %PW@?I‘E o

~an am no acid sequence which elicits an innmunol ogi ca
response as described. above. An "inmmunogenic" '
protein or polypeptide" as used herein, includes the
thl'l-1ength sequence of any PCV2 proteins, anal ogs
t hereof, or I munogenic fragnents thereof. The term
"i-mmunogenic fragment' refers to a fragnent of a-
protein schich includes one or nore epitopes and thus
elicits the i munol ogi cal response descri bed above,
Such fragnents can 20be identified using any nunber
of epitope mapping techni ques, well blown in the att.
See, e.g., Ep.itope Mapping Protocols in Methods in
Mol ecul ar Bi ol ogy, Vol. 66 (G enn E. Ed., 4996)
Humana Press, Totowa, New Jersey. For exanple, |inear
epi topes may. be determ ned by e.g., concurrently
synt hesi zi ng | arge nunbers of peptides on solid
supports, the peptides corresponding to portions of
the protein nolecule, and reacting the peptides with
25anti bodies while the .peptides are still attached
to the supports. Such techniques are known in t he
art and described in, e.g., US. Patent No. -
4.'768,871: CGeysen et alL (1984) "'roc, Natl. Acad.
Sit. USA 81:3998-4002; Guys= et al. (1986) Mditet:.
-l mmunc, 1, 23:709-715. Simlarly. confotnati Onal
epitopcs are readily identified by determ ning
spatial conformation of am no acids such as by, e.g.,
x-ray crystallograplw and 2-di nensi onal nucl ear
magneti c resonance.'e.g.. Epitope Mappi ng Protocols,
supr a, Synthetic antigens are also included
within the definition, for exanple, polyephopes,
fl anki ng epi topes. and other. reconbi nmmt or
Vat hetical ly- derived antid%hs, See. e.g., Bermatut
et al. (1993) Ear. 1. linnounol.. 23:2777-2781:
Bergmann et al, (1994 J. Inmund 157: 3242- 3249;
Suhrbier, A (1997), Intriunol. and Cell Bid. 2-4



15 of nucl eotides or residues in the reference
sequence to give *A sequence identity.” Sequence
identity can be readily cal cul ated by known nethods,
wochardp43gs but not linmted to, those descri beegriiszeosns2662
Conput ati onal Mol ecul ar Biol ogy, Lesk, A N, ed.,
Oxford University Press, New York (1988),
Bi oconmputing: Informatics and Genone Projects, Smith;
D, W, ed., Academ c Press, New York (1993); Conputer
Anal ysis of Sequence Data, Part 1, Giffin, 20 AM
and Giffin:H G, eds. Humana Press. New Jersey
kB0 sy Sedjvimh oo Wevaibylidisin i adddlseed hogasBir 0 lhegy of 340 6r
fleinge, G, Academ c Press (1987); Sequence Anal ysis
Pt peferabimsl b yraby of asnpr ooy mpe weferbix butinot oldedibas, 15 Meeks of -
"Stockton Press, 114M York 09911; and Ca-611o, IL and
EFpman, .D., SIAM . Applied Math., .48: 1073 (1988),
the ¢ 1L ROs . of I e _incorparated herein by
ref e%%%%gw}l:’?é et;a{ré%&lc myﬁ%‘?ﬁ%%ﬂfcé’s dagfl% ?“ﬁ?"ﬁ@e’l"ﬁ‘é’mms}é‘m‘s
30 GRAHABAK. dent i b 3 TS i A%
Do e B R R AR
ld einta, Revas GRAEAGERT el @Bkdehdt B¢ & 18 QhhfdoglicicBnRuilnd & Y
avai | abl e conputer prograns which determ ne sequence
thegpspreiit tigvedsion, wed npugitivadin ceempuicns esnprExa FOVEORES asigaD is
programs include, but are not limted to, the GCG
FrSir dh pefasigg o ( esvalite dserindatoryly, | vieboldeidepicAen disdior

R .12 : 387 (1984))., BLASTP, BLASTN d FASTA .
PR Geisp S e g wipPYS Morgvg i ggapoms

oS ") AT i s, publicly available.from
10 o M RS BBl il il el AP G i
feraBly. ORE e Leubls Ll ReSY; ' L
o el ol i 0 0B o
ty@atC hbwigSrcaftinphin @ Mudbeictd 6o ppenRsift: NELRLR RY 2 reduced
- reference). These prograns optinmally align sequences
nggimgof QCV Rratsogagst divsdsghindsyimpos. der t 0 produce the
hi ghest | evel of sequence identity between the given
and "PEf BF SRR & dRURCE ST eRIon gplates fo| st o jap Amouipysepic
| v:nucl eot i having a .nycl eoti de uence
Rty A B8 ooy B 369 SBen sropee
vel 104 393 %re; _ lgdenti bty eot i d :
D i R RE el L B rBrmm o c
th0 ret diond ickhaRak/oNidSd- 8l d denphale ﬁz@ﬁt TyfRloid QbR sndvor
ref erence sequence except that the given
mplgbugleaicl sbot hidiecyss Gueriee Myt edidig@iivdfot & Bbstive for the
~preferably up to 10, even nore preferably up 15 to 5
PIRSTURE. ietser wior prdirction oh IrvbbGiervordive tvipbled deflerivh endior
" reference nuc| eotide sequence. In other wait, in a.
Ho EERORHEE: Mo Mgt ik |FESR ipeiewgia e halli ey at
L.east 8% .preferably 90% even nore preferably 95%
oGRS B0 Bl 3L 2N b PR e o fattion of
ARG Ry, i't;‘nggﬂaﬁ éb%%?iorzpmfop glﬁf?lll%ls;!'u@c%gian Yl fho R Soocinred
preferably 5% of the nucleotides Inthe reférence
wIERNArSRcBRYn PRs Gk t@hifredSt BEt bl WideOmm 1Nk Ei/&F
nuel eoti de, -or a nunThetof nuel cknicles up. to 15%
m@Opeiofdy ab bijler 10§ veshe of ayn renproef pediaddlyyobM e fhad hisels,
- total nucleotides in the reference sequence may be
23 aug juosh prefgebin gl P thet drenvive  Siurtide it Fhesfersdubatirons
- of the reference sequence may 5 or 3
term nal positions of the reference nucl eotide
sequence r anywhere between those term nal positions,
i nterspersed either individually anmong nucl eotides in
the reference sequence or in one or nore contiguous
groups within the reference sequence. Anal ogously.,
by a pol ypepticie baying a given am no aci d sequence. -
having at leant, for WD 20071094893PCT/ US2006/ 062662
pie, 85% preferably0, even Mdre preferably 95%
sequence identity to a reference : amno acid

ot
L)



20any pol ypeptide that is at |east 80% honol ogous to

t he pol ypepti de any i munogenic portion of the

pol ypeptides of i) and/or ii) the inmunogenic portion

wh 200716p489x0Npri sing at |east 10 contiguous apbﬂgsmom,ﬁz“z

acids included in the sequences of SEQ ID - 5,
SEQID NO 6, SEQID NGO 9, SEQ TO NO 10 or SEQ.ID
NO -I'l, a polypeptide that is encoded by, a DNA

conprising the sequence of SEQ ID NO 3 or SEQ ID NO
4. vi) any polypeptide that is encoded by a

pdlyintol eotide tat is at |east 80% honol ogous to the
plotinysieatiog lof O lnakBunOfeal kompékiligas aNe ipRPMINEGRM: GoRPtliO B

of the pol ypeptides encoded by the pob, nucl eotide &
st S profirally ity 4t feyet 3 fweky ofrpnsganiiclepdCli on of yii),
mhergﬁn pol ynucl eol i de codi ng for said i munogenic
por t PBTRE B iP5 B¢ pEfent BHEIOBREHING eibd Sontbic Pebierues

iki?éﬁl %gapgth\ q‘\mp ozdsiﬁ;gll'%%g Cag moﬁtmif?EqﬁéDgﬁl\gquﬁ@?ﬁr‘ de\%ﬁL D
BEpAhR R BANEHIE S ATHAAIENI GFoRRAREH At B30 £E 07

OR F2 protein that 1s enc equence 0
dngp sNDim B Een Sl dobidNomglising 2 POV AGESQ! SBG%1 L1
. further aspect, PCV2 2mp?ote|n I's %$OVIded Fﬁmﬁﬁe
AChiduamigko gidoadrepe:tumgdiy PCVD mmpmam a;n‘telt SRA a%h Ugd Skent
" level effective for inducing the desired i mune
*1“@%&1% rﬁ@éﬁﬂﬁnﬂaﬂémd % thel greangent e brpliddlepthe. ohpHo@segiiong.
' verlg% preventing one or nore clinica
‘*% ‘5 n’é‘ il 1@&@* f*’}s‘éﬂﬁ *?-Sc@fzwaﬁf*em anFC¥r eftqumbﬁx swme
10 0 Anclusion |evel .is at |e 2jig
0 o B R Rr SRy m‘f"‘.““ﬁ%ﬁ"g‘:f%’fdﬁ%"é’gﬂﬁ b F‘T"T“b ou O
' &%ﬁQ& e Jh @ thﬁ@ﬂ oo I t..40
gu : mg%fl nﬁqggpge fr o&?@ﬁ%f ”%8 STEBEt
meﬁmgganm @Y S FeARF ﬁ,\t@f(ﬁ?fl:@ Eya.b;kny Pk 3hQ u&f&é’t&uﬁ@n
about 100 ttglnil, still nore preferably from about
g, ¢Hﬁwmabgumuﬁnwﬁgmmg,z&&mlhmﬂﬁfﬁnpﬁﬁﬁ&kﬁﬁk& yaehdid
- about 0.45 to about 30 mnd, 20 still nore
‘*ﬁ\’%%?'é‘t?r y“#iwmiﬂﬁ%@m BB IED it It sepeiEny sﬁgi Mimmmen
< ron1about 0.75 to about 8 gg/rtil,
B °°“\‘P8*'ﬁ““§~o %8""’ f%ar B -PFL I Bt fﬂ‘iﬂ‘eemiﬂfa ey gpmigise the
ﬁ@gﬁg% aSdp! o Iy roma 1.3 t0 bout
]ggyiwﬁ g, géé{[/ g’n%%m §£ g%"g’f%?‘}gﬁ ST tg ¥ ”Tczif Toias
maib @bornBly BorllieVhn <BHER o %xéarﬂee;ﬁéé;ma dof &a@g@&wt ee%s 5
. to about 2.0 ggintl. and nost preferably a
SMOn B0 QR L0OK 808 BEHI 1S A 06ERA6 2 6f2matively, it ACEHEEEHINEa il @
further aspect the ORF2 antigen inclusion level is at
3‘#@&%‘?‘1@ 0P thejighurP@YR ORRisifipR of Hotpekan AsntkeS@td Babin
- er dose of the final antigenic conposition
: 1""(*13@‘7“6 7***1‘* ﬁt%ﬂi&ﬂ%ﬁ BrhHPIRREN AB%Ut PR, 2 to about
400 (u h rettily fromabout 0.3 to
abodt 3Gt alB Febrpre e éwommww
cobhpeih t;%x@% £ :
_w Boutg 0.4 t% aé}%%erflbgoiz gﬂg %aéﬂe?mé% ?XT“% DT e %’F’ﬁ)
pdooRBD i DA @oti@d ARNEN. 36k Léd&edd? S&sen Si@ﬂzglhlldeﬁga&
preferably fromabout 0.6 to about 15 ngidose, éven
cobipgiop mah enabi y sultleain i@bRUswily Fplodrs &b attbked stigd: dose,
.. ..even nore nt[etablé from about 1,0 about 6 pg./dose,
23 gyl poggpoaia ith frkrriabiiy edomani2 abtmtond pdort @ icdpoUB) Botled
ugi dose, even nore preferably fromabout 1.4 to about
2.5 p.gidose, even mare preferably fromabout: 1,5 to
about 102.0 pg/dose, and nost preferably about 1.6
ri g/ dose. The PCV2 ORF2 pol ypeptide used in the
I mmunogeni ¢ conposition in accordance with the
present - invention can. besderived in any fashion
i ncluding isolation and purification of PCV2 ORF2,
standard protein synthesis, and reconbi nant
nmet hodol ogy. Preferred nethods for obtaining PCV2
ORF2 polypeptldc are prOV|ded |Q U. S Pat ent

th




WO 2007/ 094893PCT/ US2006/ 062662 The pol ypeptide is
‘incorporated into a corne admnistered. to an
usceptible to PCV2 infection, In preferred fo the
worm7amssncl ude additi onal conponents known por/tipesss2es2
of skill in the art (see also Remi ngton's Phatutica
SCICIC (1990). 18th ed. Mack Publ., Easton
Additionally, the 5 conposition.may include one or .
nore veterinary-acceptable carriers. As used herein
"a veterinary-acceptable carrier” includes any and
all solvents, dispersion nedia, coatings, adjuvants,
bl g (D gesageRes, (Fdichiniéntns  (Gpemdativatidonas c.g. abortion,
anti bacterial and auditing& agents, isotonic agents,
siffsdispriveresdtl ay | ug agents. and the like. In a
preferred enbodi nent, the i nmunogeni c conposition

conphis 8% PegloREF O IUTH S 5t B/PeY Her diprgenio
referaply.10in. concentrations descrihad above whi ch
PaReB b A TR R e R PEL B

' m xe
3 Mf&\oi’@@ &t p?@f!:r;h B€provided imrémfﬂsﬁ: ﬁcg pt@&d‘aiujt y di‘ 9 xxﬁ:&lgm@{st
wi | | -"under stand that the conposition used herein may

HNROREOial. GosdeRBNEhdion jeBGlidr §:mpRiaXShatl Q0icG kb with one
acceptable sterile solutions. For preparing a
o eadijiplt of trselicd@izuty mpomy ip pigp A1 éndraifid pacnpreOtithmerdbular
i nfusi on, aqueous isotonic solutions, such as 15
sgeong, (23 gignps giiop oF ioBsp dAURTITRdpitariiedivprr dfegapic loers, {5}
sol.utigns, are readily available. In addition, the
’%@%@8 é‘ﬁi*‘ﬁ”‘l&hﬁ*‘% HEWTe © & o ABOP RS GPPHE. 3-8 Bigt
o t 0. i _ ~di.l uents, isotonic ents, .
0 SRR L0 GRS R e Renetad Ff o i o
m@memfpﬁ@ INQunb @G PR oneCNA R tote Hr ML EBbrvin A BTl hE
l'i'’ke. Tsotonic, agents -can include sodi um chl oride,
sEheldiI QS8 , PCVR Mlictiod in pHOr(DI itekitsiamehnlofe A% Bued RN Gicma,
ot hers, -Stabilizers include album n and al kali salts
. {Dfcu@ets lpyihoe nioeteer. i etated strdpbic dedrd {4) awpin glcot h@r eephinis
" Adj uvants" as used herein, can include alum num
am@*

FRIothstg o Ring -4 u Aiopite SEIRARS, DWEESNIN s Aeowing @yl |
< - 21 _(Canmbri dge Biotech Inc. ., nbri d MA) ..
IS e el CRP R SRPR R g Prerice e S Mikigie
- . - | Ld.enyl sj i - s ire sricre
b b [ bon S o @R ol ol A0n RIS B i
* (hasedud BrePaddd Gl iﬁ,ﬁﬁc@sﬂarle&&ﬁt(?.%lbﬁe&ﬂ bglap@ Efﬁ’et'tfﬁ.' {5 ohled
(Eur opean Phartnati opea type); isoprenoid oil such as
aisgbialianc{dDfassquiadre B neghrilis 416 & kebloM@tifedd@ers, e.g. abortion,
thtm i nonerization of al kenes, in particular of
- silibighu memeico pic.dis oiaethopsiversgrod fo mgsineiider than i3 abdoiets
o containing a |inear alkyl group, nore particularlz
s I g Spferagly gt oldag LFI“V’I &k af a gerﬁgmtﬁ%pfg’prmct clder than 3 weeks,
i-(caprylatelcaprate), glyceryl . . . o
aﬂr?é§é§%%$$a?%f%%ﬁr é%“%%zpfg%??ﬁﬁ% GI% &5 Bkt et
aBrliShSon U aRNARGREL:S ALLYnRG HSn0fe ﬁ_ﬁmqgigbzfmcérrﬂzﬁm ¢
particular isostéaric acid esters. e ol 1s used in
1R PN R0 wikik B 18RSl bt &hSud & irkspdhe enul sion.
The enmul sifiers are preferably nonionic surfactants,
I N plrebicc ubapreast srgiigf alsordid an,z ofthoteld he dearper gf
.- _anhydromannitol Orate), of glycol, of polyglyeerok of
25 bpplepyprretis infopbsiton il exfe cosmultiple 8% theafplfeaing siresitons kie#igs: or
hydrosystraric acid, 'which are optionally
et hoxyl atcd, and pol yox-ypropyl ene-pol yonyet hyl erte
copol yner bl ocks, in particular the Pluronic
products, 10especially 1,121, See Hunter et al., The
Theory and Practical Application of Adjuvants
(Ed. Stewart-Tull, D.E. S.).6JohnWIley and Sons, NY,
pp51-94 (1995) and Todd et al., Vaccine 15:564-570
(1997). For exanple, it is possible to use the
SPT enul si on descri bed cm page 147 of "Vaccine '
Desi gn, The Subunit anhd Adjuvant Approach" edited by



Preferably, the adjuvant is added in an anmount of
about 100 jig to about .10 tug per dose. Even nore
preferably,, the adjuvant is added in an anount of .
whaut7od@d ag to about 10 ng per dose. Even NMprews2006/062662
preferably, the .adjuvant is added in an anount of
about 500 pg to about 5 ng per dose. Even nore

"~ preferably, the adjuvant is added in an anmount of
about 750 jig to about 23 ma per dose._ Mst
preferably, the adjuvant is added in an amuu of
~about 1 ng per dose. ©  Additionally, the

Cbipegial gnemociafith Redsbdd: e, QF celtidoss pallor of iclerus, (3) mottled
phar maceut i cal -acceptabl e carriers. As-used herein,
spphirhiiiem &b epstriooiies a it wphead b (@avrdderivi dioligdes. abrytiecand
all solvents, dispersion nedia, coatings, stabilizing
%ﬁ‘@ﬁﬁss’m’“a‘?*?su@ﬁt %‘*ﬁ Pited AT & admingsiige Pl impempgic

b B IR BN el 20 B SR B POV L Py nd e
5 &aémswz @mwdaggmnﬁgdm&% pRenkRI A5 ?@%Q@ngn also

protein recovered fromthe 2bsupenmate o
Blikd Wr20EIGe ibrShe WABKR & 1Bkl SH\WakBndib] QA% 8¢ Wist h
a reconbinant viral vector containing. PCi OPin DNA
aridploax g ddlpiving sPGGhs GREEyqIoh POV infaviek MpRs: €l)nmadiis
cell culture was treated with about 2 to about -8 ni M
- IBEpmonip il é?"-‘?a]bwi wﬂw &b otreds pailt BHETemp (3) mottied aprgphiche
Vi r vect or, and equi val ent concentration of a
*HB‘E:?JP &1 BT D afjéwi‘ a““gf“é%?da%r 'g/d*?ﬁ?af‘*ﬁrﬁ t“’f?F‘iﬁ% &?ifba@l"e
n naI nc nt rat. of abou

0 S G o8 pinad LB BUGTERSAT o myRB%e St
el [
ohians o% ?"*’%hyi%é%?‘ﬁ g&%%%%%ﬁ%‘ﬁf SRS el 3Bty
o VRF? REeh Qf loliedinbeGoNe QRfel akicRBS, Hie Sehihhedaabave,
ii) least a portion of the viral vector expressing
issgoitigy POYRucBREZE P Gtrggibmiendpathy) asd p@r bri owltmd of e felipking
culture, h) an |nact|vat|ng agent to inactivate the
FREFHDITORANE Wit aPC\Fo fision BOPigH e Br famsyuaseewawda it

atlon a stq ctivation

s P s, G rnn Hry ti&ﬁgﬁ B8 mtlcs e it |1 e u
u’ic@r‘s O{%ﬁl}@{ﬁ%i&ﬂ!‘lﬂ }%ég&l\ agtchg%mﬁt ﬁg 5, :mmm &g

sui table adju pre era opo anbunt s
AeSGl1DefRp Q%&;{ s?ﬁ@ QB0 R Q&%eu&@%‘e@&w&m a@:@ﬂ%ﬂ&% s
Otoiii) have a size smaller than | gin. According

tieOmauioginiche@mpatipe ehhprkiig PCVIMBIRAY RIEbE ORRaSInki POVE

further conprises a pharmaceutical acceptable salt,

apjisest o pbike preferably FS VR KBEbivaiie. 2 alotididricpinys ipad oy bidakilay

o, accep tabl e concentrations. Preferably, the pH of said

0 ﬁEﬁ’iﬁ?{ e irr P&%Wéslm ?léfﬁ g 6 Xk €% g8 ¥ mpre preferabily not
ol Tt e B e L 0 P TS e SH*%% ks >
’ inC 1)
b bl 5&8@*‘* i L SR
wﬂkiﬁ 2 &t b RAPlAbROFBHANR: RGOS @XRL e88I Ng said
~ PCV2 ORF2 protein iii) a portion of the cell culture,
h) &bwesst iR b BeiBIMIBERE he) tsodibragritchice séfdina trenintbenic
) equi val ent: anmounts to BEl; and vi) about 1 '

3 comp@EpoPmgRng PRYdankm) pkoblp erpebisl PCYH sutizen and more
physi ol ogi cal | y acceptabl e concentrati on; wherein
about 90% of the conponents i) to iii) have a size
smal l er than" gin and the pH of said. imrunogenic
conposition is adjusted to about 6.5 to 7.5. The
I mmunogeni ¢ conpositions can further include one or
nore ot her . odul atory agents such as, e.g.
intent-Ains, S. rfcrons, or other cytokines. The
i mrunogeni ¢ conpositions can also include Gents/Mn
and Merthiolate. While the amobunts and concentrations
of adjuvants and additives useful in the context of



uscul arlyor intrattasally. nost preferably
intrainuscularlly. In an aninmal body, it can prove
advant ageous M apply the pharnmaceutical conpositions
WO 200598480 hed above via an n us or by di PG’Q/USZ(){)G/{}62662
injection into target tissues. For systemc
application, the intravenous, intravascul ar,

. intranmuscul ar, intranasal, inraarPriai,

~intraperitoncal, oral, or 20 intrathecal routes are
preferred. A nore |ocal application can be effected
subcut aneously, intradennally, intracutainously.
Heitertdic BE W BRF/proteiniampobiddd] herewitlytovamedediband lyssen Piz ke
|nlrapU|nDnar|I or directly in or near the tissue to

- pient pergeildaEsn igpd with gryeenis infrppglulas infoptions (Beitis).
epithelial tissl 2 Dependi.ng on the desired duration
and D5t it pieh L8 profh e ehaohBhie B HE ¥ GBRIeroRs
BRGRHGL g(guphg?atng? EVER! bR cBRn A PV °LE LS I DEE

3 20005 ARAB QRPEI LM ORRL RO REREm OB 1R 8l e BB SeSiohiRKt for

several daysweeks or nonths and in-different dosages
thtrppdvenioh) keysenig thd asily 0N/ cERER G of FB Bkel N QGRIBY Guown
conposi ti ons as described above is intramuscul arly
g Bnisicisied pisl Livoonihatrweihjages tnfdoronn éed it h dreoling 1o a Asther
According to a further aspect., the PCV-2 antigen or

SERE PIhTEATGYER it s di th We@@ﬁﬁ?&ﬁ@%@' %th?‘ asitycdh aRiRy- 2
escribe hrive, is for and
Bion e BSRRT BTy KPS et I nen Feeeparng
0 1&‘&&@1@ \H{LL Qcﬁa[:mﬁé&etg tprgs L& Gl tﬁfﬁ:eir%tw&kg\éﬁg#. ;9& ]gmfgr%bh 130t ng

-relates to a I Mmunogeni ¢ co
oRE\hsd sk Qﬁ;@e @S&u ARRGrRAE AV Sy mﬁxpf mzrcﬁddéﬁ g pa@ife:ﬁbh
| esseni ng | ynphadenopat hy, | ynrphoi d depl etion andi or
npfLdHer rbio | Batadi ghiambiivkly St io gyeiasd g b Gaminf061 80tk
with PCv2. 10 According to a further aspect,
“%EB‘@@W ﬁ@“nﬂ@‘tffas U Preqemasip@w oouheitir @dent2 ah prefiatabipn
a% _ ‘ ﬁ%@ | munogeni ¢ conposi tion,
wg ﬁﬁ‘#?@i’r\‘ée P "f?‘“ﬁ“n’f‘l ’@‘é‘ﬁ“%‘s" descri bed herein, for
3 redyging. hadeng in conbi atpon
. with one gée 958%%3 “fmp{gle 1@ 9?‘3@%’8\/\%}/% SR Y 1%]‘?1
10Bibs@S norfadty) knbi) &Y 61 k&dcﬁled RASUIRRI B Whekfind ﬂegs %&:8{2# 'SQJE
edema, (2) cutaneous pallor or 1eterns, 3
mahsioRRbsiki e bBnimi{rdlion0RASh ihiGuidbbR rs&mpo&g& BeRREE Nﬁz
and (6) |Sreproductive disorders, e.g. aborti on,
angipdn] prbfemith BronlpIniPE Y7 antigen mm@mrmhrmh trava ORkir farb@lﬁ s
aspect, at |east one Thither adm nistration of at

WB%@ BegRde dpe Pufrbiical imumey smle nclpripsosing powdugten of

iven, to.a, ect in need

. bed ab bj
2 Lﬁef* ﬁ’zar &%@T ?s;w%e ?%'fenﬁﬂ ¥ h Wit IR Otﬁdasa:}c:arﬁau u’lrai.xﬁgqa miraceilutaris
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coknB@se| FITMBRERRIE of ARNRSIIOR: é&m@ﬂm RbShE QcaZannt&Lh
an i nmune sti nul ant. Pre#erab [y, said’immun
preferbiiuteantiishiPOYT waRea bnd 1RAS prefeibic @OV Bmﬁzqmekﬂl ¥ provdbd
| east 3 days, nore preferably at |east 5 days, even
heppiy i pigp ot eldaifiay P hvecksend age, sorelpryforally w plder Bhedt Sveeks of e,
" first and the second or any further adm nistration of
TSRO AR{TTRElY SpYokt Wt 3 weske pit mest profemilinngt gleentan 2 weeks
stinmulant is given at |east 10 days, preferably 15
days, even nore preferably 20, even nore preferably
at |east 22 days beyond the initial 25admnisttation
of the im nunogenic conposition provided herein. A
preferred. inunme stinulant is, for exanple. keyhol e
| i npet hernoeyanin (KLH), $referab|y ei nutsifitxt
wWith inconplete Fnund' s adjuvant (KLIVICFA). However,
it is herewith understood, that any other imrne
stimulant known to a person skilled in the art can
al so be used. The term "inmmune stinulant- as used
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After seeding, the :flasks were incubated at 27C for

. four hours. Subsequently, each flask was seeded wth

a reconbi nant bacul ovirus containing the PCV2 ORF2

wene7(08EG | D NO 4). The reconbi nant: bacul owciuS2006/062662

contai ning the PCV2 08E2 gene was generated as
follows: the PCV2 ORF2 gene froma North Anerican
strain of PCV2 was PCR anplified to contain a 5
Kozak's sequence (SEQID NO 1 and a 3" EcoR site
EC2 ID NO 2), and cloned into the pCGEM T- Easy vector
(Prontem , Madison, W). Then, it was subsequently
AlemiaBel, andicisubblioradnintcot Hekethandhbek cnekiofns of the
pVl, 1392 (BD Bi osci ences Phar nai ngen, San Di ego, CA).
Wﬁ€m§ﬁP$@Fﬁﬁ%ﬁm%%ﬂﬁwéﬁﬁwgm#%ﬁﬁeﬁémmé@%hEWEknﬁasm@E@
N? /. The pVl, 1392 plasmd containing the PCVZ
“&Ene was deS|gnated N47-064Y and t hen
co-transfected with Bacul oGolitt (BD Biostiences
. Phar mi ngen) baculovirus DNA'into Sft insect cells
TR Rb RS NGRs, Meriden, CT) to generate the
reconbi hant Dbacul ovins containing the PC V2 ORE2
geneThe HiembRWe CoRGEINCEs s& HRRA ifl Bk & Fudfy SERmlke
‘NO. 8. The 15 reconbi nant bacul ovirus containing the
IRGIYR0EGREPRV yed erevwasing hedgying apior kot trnehvoB ot e cliivead
Virus (MsV) was propagated on the SF+ cell 1ine,
A PRSP A TCTP SR athrelhe compiomBsrangsse o coscons
éﬁg;tjvely identified as PC V2 ORF2 bacul ovi ns by
usi ng bacol ovirus specific prlners | nsect

cel Izgﬁavs;ye Gl s&@mg{@jabf’%ai%&ma% gg' OV LTS 212! eé%&‘gs

rus express

Wwelife B@c@m?ﬁbﬂmﬂ&t}éﬁ&ﬁ%@lmé@ A G2 sRALELIQ %o i invention

antibodies in an indirect fluorescent antibody assay.

bigehs t Fienah|“yynotigenit campbiidon” BfusdineciP@E2s R pharmaccutical

bacul ovi rus was confirnmed by N-term nal am no acid
cORREECRHgRingRHE \REVERORAR: baspatitow icavse M wasevalt sreat 2
tested for purity in accordance wwth 9 C F, R 113, 27
Feds, mfﬂ%@ﬁ%éiﬁﬂ%@sﬁfﬁm@a O 2 B b Pl deweggdricus

SR e S ek R S o PR Vi Do e
T e L T T

cGRRERas Whiilind wiREBAl or aa @Yl BRAa@nEvEl ask 4 was
seeded with 0.75mL of 0.0%01 seed. A schematt Ilo
di adhammi skbust imatubignit SEBPpBABLCas Siel PScitiBAE 1b O composition
construct a PCV2 ORF2 reconbi nant bacul ovuus is .
oA e lash enedinppenpsed ppipeptifle or antigen At st ab eiviggs.sieded d
with the bactdovins, the flasks were then incubated

frgin obpmologaaiio up gptigen, frpp POV n%‘c% PSR Haghstenaly ey of
ring.that tine. The flasks u ventil at
milﬁgiq;&m %F & 3t Iﬁ‘lﬂ‘i&n{)“grﬂlm LSO JHHOR 15 é)l‘ta Flg%fnésg é(.’ﬁsl .PEPI‘ k

caps fo oW Tor art anpl

. pWBEL oL BKOR QG YRS sn%m\f Qi) emnszségil ﬁ@gpigdeé\hggf

extraction, each sanple was centrif

POVEE op@lohBiiarti@iob BerSiip 8 diistn BB &%@a&ﬁﬁ%& RARhise
then merofiltered through a 0.45-1.0 gm pore size

thereiimitanaen Flawigemsd ntarasguisenglie Sestoheer haigers bepod papudt
of ORF2 present within themquantified 10 via an ELBA
assay. The EL1SA assay was conducted with capture
anti body Swi ne anti PCV2 Pab 1gG Pa G purified
(diluted 1:250 in PBS) diluted to 1:6000 in 0.05M
Carbonate buffer (pli 9.6). 100 AL of the anti body
was then placed in the wells of the mctrotitcr
pl ate, seal ed, and incubated overnight at 37 )C. The
pl ate was then washed three tines with a wash

~sol ution which conprised 0.5nmL of Tweet) 20 (Sigm
St. Louis, M), 100m of :10X D-PBS (G be Invitrogen
Carl sbad, CA) and 899.5nL of distilled water. -
Subsequently, 250 nt of a bl ocking solution (5g



65.61 62 4 3 70.56 4 4 64.97 74 5 31.74 100 5 2
3493 142 5 3 47.84 90 5 4 55.14 86 |. 14.7 158 6
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from 'PC*&‘;E, oF i f"rsmlipnmcd'fmm. A preferred immuanogenic sabun_it 'cf}mpésilion
comprises the PCV2 ORE2 protemn as described below. | ‘
An “immanological or jmmune response” io 3 composition of vaccine is fhe
development m the host of a celfular and/ or antibody-mediated imnwune response i :fae
3 composition or waccine of imterest. Usually, an “immume response” inchsdes but is not
tmited to one or more of the following effe(;ts: th production or activation of antibodics, B
celis, helper T cells, suppressor T oells, anéfar-cywmxia T cells amfor vé T cells, directed
specifically to an z;ntigaxx or antigens included in the con@csitim& or \-’ac{:inele:{' interest.
Preferably, the host rv.-“ili drsplay cither a therapeutic or preﬁ:ctim immanological response
10 stch that ms;siat:cc 1o new infection will be enhanced &;:tdfor the chinical severity of the
discase faduced'. -Such profection will be demonstrited by cither a reduction 1o, number or |
, sc\?erity of, or lack of one or more of the symptoms associaied with PCV2 infections as
deseribed above,
"ﬂae terms imnmuogenic” protein or pélypcétidc- or Tantigen”™ a5 used bereis refor o
13 an amiao acid seqguence which choits an immunclogical response as dmmbeﬂ gbove. An
“immunogenic™ protetny or palypeptide, a5 used herein, inchides the full-longlh soquence of
any PCVZ proteins, amalogs thereof, or immnogenic fragments thereof.  The term
“mimunogenic fagment® refers iﬁ a frapment of s protein xﬁzi@h includes one or more
epitopes aud thus elicits the mmumological response dmriﬁ‘:d ahove, Such fragments cin
2 be ideniified using am number of epiiope mapping technigoes, well known i the art. See,
e.g.. Epitope Mapping Profocols in Methods i Molecular Bioiogé, Vol 66 {Glean B
Moris, Bd., § 996} Humana Press, Totowa, New Jersey. For example, Binsar epitopes may be
deternrined by e.g.. concosvently s‘ymhesiéing farge _numhér-s of pepiides on solid supports,
the peptides corresponding to portions of the proigin meiecﬁlz, and reasting the peptide# with

23 antibodies whike the pepiides are still atiached to the supports. Such technigues are knows in

14 -



2 18.13 182 6 34.78 140 6 4 36,88 146 7 6.54 176 7
2 12.09 190 7 3 15.84 158 15.1.9 152 These
results indicate tlnt when the incubationtine is

wo 260e0eieeh, expression of OftF2 into the supeppfigdibsinsss?
of the centrifuged cells and nedia is greater than
expression in the pellet of the centrifuged cells and
nmedi a. Accordingly, aliowing the Rh-2 expression to
pr oceed for at least 5 days and recovering it in
the sunmate rather than all ow ng expression, to
proceed for less than 5 days and recovering ORE2 from
vt sp@lideipedin, @\, dSS Ru@reats, 70N aRSSn bR, QRRY) prhehas.,
and a sienificant inprovenent over prior nethods.
BENANMRL ESA 813098-4002; Gueysen of al.  (1986) Moler. - Immunal,  23:709-713,

Similarty, conformational epitopes are readily ideniified by defermining spatial conformation
of amino acids such as by, ¢.g., x-ray crystalography and 2-dimensional nuclear magnetic

resomnce. See, e, EpHops Mapping Protocols, supia.

1y

Svathetic antigens are also included wilhin the definition, for exampie, poiyépimpes,
ﬁahking epitopes. and other recombinant or svothetically dorived antigens, See. og.,
Bergmann et ai.. (395}’3} Eur. I Izmﬁuml. 2IH2TFI-ATBL Bargm;nm et al. (3996) J
Imimmmol,  157:3242-3249, Sulwbier, A, (1997), Jmmuonol and Cell Biol  73:402-408:

in Gﬁrgim:f et al., (1998) 12th World AIDS Conference, Geneva, .‘S‘&w»ri't?:edarzdr June 28-July 3,
1998, | B

In a preferred embodiment of the present invention, an impnmogenic composition thét

induces an immtwme sesponse and, more preferably, confers profective imninmity agpinsti the

clintcal signs of PCV2 infection. is provided. The composition. most preferably compriscs

ot
T4

the polypeptide, or a fragment thereof, expressed by ORFZ of POV, as the antisenic
_ cbmpemr&t of the composition, PCVZ ORF2 D?\r‘& and profein, U.Si‘,d hemiﬁ for the
" preparation of the compositions and é‘ithin the processes mavided.ﬂerein, is a highly
conserved domain t.#fit:]}in PLW2 isolates and thereby, any POCV2 ORF? would be effective as
the source of the POV ORF2 DNA and/or polvpeptide as used Jerein, A preforzed POV2
20 ORF prolein is tat of BEQ IDNQ. 11, A preferred POV ORF2 polypeptide is provided
herein g5 SEQ 1D NO. 3, by it is understood b}'r Ihose of skilf in the art that this sequence
coqid'varf‘ by as much as 6-10% in sequence homology and still retain the antipenic
#hm’acterjstics that render # wseful in 'imunngem"c compositions.  The antigeni
characieristics of an immunological composition can be, for example, ssiimated by the

challenrge experiment as provided by Example 4. Moreover, the antigenic characteristic of 3

[ 3]
A¥
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Thi s eiaanple provides data as to the efficacy of the
hntntion claimed, herein. A 1000nL spirant flask was
seeded with approximately 1,0x106 cells/m in 300nL

- Wb 2Be%RGkosl 420.nedia. The flask was then i ncppatheRodlszes2

27C and agitated at 100rpm Subsequently, the flask

- was seeded with 10 m of PCV2 ORF2/Bac nr6 (the

recombi nant 10bacilli:w t-us containing the PCV2 ORE2
gene passaged 6 additional tinmes in the S19 insect
cells) virus seed. with a 0.1 MJ after 24 hours of

i ncubati on. The flask was then incubated at 27C.
bohiRdbokd is Gl r&id@Vihen M L8ifich BEHRALIG N 1 B0 [pRRK WA S
then centrifuged and three sanpl es of the resulting
S0P eloratrdnibiveteohiy meshiedimmniy Qactiscaiete PFMRORF 2
supernatant was inactivated by bringing its

. perpenetyry fepoBTeckp@e ssperehel FEQr BING A mpiRe IDaNOA 4 i

sol ution of 2-bronoethyl mearnine hydrobrom de which

H%ﬂ%@%ﬁ EORGTOE Fo WBNIEIH Ay LY T e TR
OF1 d t to. L
f | nuﬁa%%%ance r ﬁ?lséjarwl Bt 5t ° Bt'“]ﬂg' %‘%ﬂmﬁg‘? n?]egmg% d’%%gf’ea '

' ém £ P(Ig]’g SR P ?:%'(ml"@?cfégﬂe Bis 1&183&3%&:: n&ﬂz@ut Qggpable-rﬁr‘

the thi no BEl "was a

SHERRY BadnBRbing I Sub @B PiESs MR L8N :ﬁ&db{ &aﬁtannw profective

continuously for 48 hrs. Al M sodi um tbiosutfate

oty QEnd FCYE wdeaaiod hidad red@Boainndeninnidaon 6L R&eGY: |ofNorOf

5 tul s1 was added to neutralize any residual BEL ‘The

wEnes efpreot narspherelerely Jenhpl dinieisisrhiercidpddintenith-ed

using the sane ELI SA Say procedure as described in
nlﬁ sgmg fory, domogniegpogffons; ofj &L ‘r?ag? Herrag g yodrghle 2

i%% DR DecrrrEBi o Lt o mred R g o 15y v 8

r@%@ﬁ@lnﬁ:;ﬁc@%&far@%&%&% Il QR infols BESC \d’oﬁﬁﬂﬂg&wﬁ QRN E -

or degrade significant anounts of the reco nant
FoEmMRotBRF2spRiode | NPrEERIg Ghch Hitk@ied SdV indlRmaad slys, tdhe
fact- that there is no large loss of ORF2 in the _
fewparsneill antpdse oirlcbhé BRighous ramgb exidt Gom tlenforeas rosg2
Those of skill in the ad: wll recognize that the

E%‘Wé‘r Sgreqrytznbisg thy raneapd @& spEted s SusrentE xiRErE: 3

i SR e 61 ﬁﬁg«a&#ﬁ% Bl e s

RPN CE G| 40545 R S L

e D 0om. “Appl " kon bt or cact o The e arand e

e e bdrisf AR grabrven of ietERatmes. at 27C and agitated at

100RPM for the next 68 hours. At the fie hour, 41.3nL
of PCHZhORRE-BEEINDWIRFA DoBNidg rraEledabieiid istapesd@0@nike of
ExCel | 420 nediu The resul tant m xture 15 was then
“&‘&%‘E‘P eyt éF‘anééﬁ' Gror SH i E‘iﬁ’e N RVl Srivgraged by he

. i tdt2 t.ated. at. UXI RPM
B S O O St sP P RS S RSP sy

1 y Cif i 33l II' { l;
RS SRR 0TS Bl %if* iﬁ’p‘e?’fﬁi?*aﬁ%  AffaSREL

cBRIRERS WeRe REBS QR BlubiiBieATRMN: Q& REZ1V@yC2
then quantified using SOS-PACE densitonetry. The

ORES pdltpspidd is kil 85 Bamib@icsesninn mmkwbﬁpo&tzdselmbﬁahﬁe 3
WO 2007/ 094893PCM52006/ 062662
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CaS 10-9078-FF Formatted: Sviedish (Sweden) EXAMPLE 4
This exanple tests the efficacy of seven PCV2
candi'date Vi keeilleS and farther defines 5 efficacy
wabakéess follow ng exposure to a virul ent s¢fasidodisss2
PCV2. One hundred and ei ght (108).cesarean derived
col ostrum deprived (CDCD) piglets, 9-14 days of age,
were randomy d4ided into 9 groups of equal sire.
Table 4 sets forth the General Study Design for this
Exanple. Table 4. Ceitend Study Design G oup No. O

- Pigs Treatnent Day of Treatnment UT-Fief A on Day 21
iR e DRYsuBkhinfeld ﬂfzﬁs@&%@n%&ﬁﬂ Mnfpﬂ&a&fﬁmm&m@@um&le@ﬁes
‘Necropsy on Day 49 1 12 PCV2 Vaccine No. 1 - -

ull-idRat GRPBAYucBoite seqWiBoe. e.g. of SEQ 1D NO: 3 or SEQ 1D NC: 4.

2007/ 094893PCT/ US2006/ 062662 2 12 PCV2 Vacci ne No.
More preferably, the troncated or substituted forms, or Bagmants, will have at least 30, more

prefiorably at least 45, and still more preforably of least 37 contippous mucleolides of the full-

L

iength ORE2 nucleotide sequence, e.g. SEQIDNO: 3 or SEQIDNOG: 4.

“Sequesce Identity™ as i}‘: is known in the art refers o a refationship between two o
more polypeptide sequences or two or more polynucleotide sequencss, mamely & ;efmﬂce
sequence and a given sequence to be comparsd with the referencs sequence.  Sequence
identtty s determined by comparing fhe given seqﬁeuce to the reference seqoence after the
i sequences have been optimally aligned fo produce iiir:_: highest degres of seguence similarity,

as detennine&bv the match between strings of such sequences.  Upon stch alignment,

seguencs identity i as(:crtamt:d on & position-by-position basis, ¢.g., the sequonzes are
“identical” at 8 partionlar position if at that position, the nacleotides or amino acid residues
sre identical. The total number of sach position identitics is then divided by he total munber
i3 of nncleatides or residucs in the reference sequence to give % sequence identity. Sequence
i&antity can be readily calculated by known nmthqu, incinding but not funited o, dose
described in Compatational Molecylar Biology, Lesk, A N, ed., Oxford University Press,
New York (198%), Riocomputimg: Infbrmatics and Genome Projects, Smith; BW ed,
Academic Press, New Yok {1993 Computer Agpalysis of Scquence Data, Part 1, Griffin,
it AM., and Griffin, H G, eds, Humana Press, New Jersey (1994), Sequenve Anadysis in
Molecular Biology, von Heinge, G, Acadomic Press (1987 Sequence Andlysis Primer,
CGribskov, M. and Devereux, 1., eds., M. Sstockton Press Vaw York {1991} and Cariflo, H.,
aqd Lipman, D, SIAM 1 Applied Madi. 43 1073 (1988), the w:things of which are

incorporated herein by refercnce. Preferred methods to determine the sequence: identity are

[
h

designed o give the larpest maich beiween the sequences wsied. Meibods o detenming

13



2 - (VORF2 8 tg..) 0 + 4 + 12 PCV2 Vaccine No. 0 +

3 - (VORF2 4 po) M 12 PCV2 Vaccine No. 0 4- 4
- (rORF2 16 ttg) 12 PCV2 Vacci ne No.
WO 2007/094893 ' _ PCT/US2006/062662

segoence ileniily are codified n pubkah gvaiiable compiter pmgmms whivh delezmine
sequenge identity b\;mwm given sequences. Examples of sach programs inclode, bt are not
fimited to, e GCG program package (Deverenx, I, ef al, Nucleic Acids Research,

12{1):387 (1984)), BLASTP. BLASTN and FASTA {Alisclnd, S. F. etal. ). Moles. Biol,

Lh

25403410 (1990 The BLASTX program is pablicly available from NCBI and other
SOMETeS '(BLAST Manual, Altschul, S of al, NCVI NLM NIH Beihesdn, MDD 20894,
.;f{imchul, S F et al, }. Moles. Biol.,-2?§:4034m (1990), the teachings of whick me
incorporaied hereln by Jééfe:“e;nce}. 'fhese p%ngm’ms optimally .aiign seqmencés using default
gap woights mx order o i:«mducc the highest level of s::—qu.ﬂnce idemiity between ﬁie- giver and
0 refcrcﬁcc sequences. As au.miiiiist;ratim, b;: 3 pai}-naclmﬁdﬂ having a wucleotide seqaence
bhaving at least, for example. 85%, pt“fcmbh 9 ,{» even more preferably 953% “sequence
identite™ to a reference nucleotide SCGUESTGE, rt is ingended that the nucleotide scquence of the
given polymuciectide i5 idemtical to the referemce sequence | escept that the given
polﬁmcieotide sequence may inclode up o 13, preferably ap o 10, even more preferably up
13 to3 point musations per each. 100 naclootides of the reference imc?acﬁde sequence. Inother
wonds, i 8 paivnuc-femide having a mclontide sequence having at least 85% ;Qmi;ez*aliﬁf
S0%, even more preferably 953% 1df:ntm refative 1o the reference mtcisotlde sequence, wp to
13%., pmfelabh' {0%, oven meore preferably 3% of the nucieomies n the reference sequence
may b defeted or substituted mﬁi another nuslmnde ors nrm;be:r of nuclecndc*; up 1o 13 5%,
20 _pmfcmbi% 10%. even more pmfembit 3% of the total ﬂuciemldes in the reference sequence
may be inserted into the reference sequence. These mutalionﬁ of the reference sequence may
oceny at the 5' or 3’ tenminal positions of the -mferenef: aucleotide sequence or anywhere
between those terminal positiﬂné, inserspersed either individually among ﬁncimlitics i the’

reference sequence or in one of more sontigwous groups within the reference sequence.

ol
th

Analogously. by a polvpeptide having s given amino acid seguence having at least. for

14



4. + 5 - (rRR 8 pg) 6 12 .PCV2 Vaccine No. 0 + +

6 - (TOM4 no 7 12. PCV2-Vaccine No. 0 4- 7 -
(Kill ed whol e cell virus) '

WO 2007/094893 - PCT/US2006/062662

esample, 83%, preferably 9%, even niore preforably 93% sequense identily o o reference
amino acid sequence, i 1§ inteaded that the given amino acid sequence of the polypeptide is
identical to the reference sequence except that the given pai;v"pep{ide setlueucﬂ may itchide

up 0 13, preferably ap (o 10, even more preferably ap o 3 amino acid alterations per each

Lh

100 amim'),acids of the reference aming agid sequence. 1n other words, to obisin a given
polypeptide sequence haviug_aé east 83% preférab]y' 0%, cven more preferably 939
sequence identity with a referenc_a amino acid sequence, up 10 15%. prefesably up to 10%,
gven more preferably 'ﬁp to 3% of the amio acid residues in the reference sequence may be
dé!ei’cd or substitaied with another amino agid, or a number of aming acids up fo 15%,
i ptci‘c;_i‘abiy upto 0%, even more preforably up 16 5% of the total swmabsr of amino acid
residucs in the reference sequence may be imserted into the reference SequUente. These
aticrations of the refercace sequence may occur at the amino or the carhoxy iemxinai
positions of the seference amino acid sequesce or suywhere between those tmni:#ai
positions, mxerspersed cither individually gﬁmng residues in the reforonce sequence or in the

one or maore contiguous groups within the reference sequence. Preforably, residue positions

ok
(v )

which are not identical differ by conservative smino acid substiotions. However,
conservative substitutions are not included as 4 match when defermining sequence identity.

“Sequence hmnckag;v*’; as used herein, refers fo a method of determining the

relatedness of o seguences. 1o determing sequence homology, 1wo or more sequences are

20 optimally alig;tied, and paps are istroduced if nesessary. However, in contrast to "sequonce

wdentity™, conservative amine acid substitutions are counted as & match when determining

segoence homology., In ;:)ther words, t0 obtain a polypeptide or polvancleotide having 95%

SegUCHEE hﬂmﬁhgy wih %refemnce seguence, 85%, preferably 79{?%@ gven more preferably

95% of the amino acid residues or sucleatides in the reference sequence mwst match ar

25 comprise a conservative substitution with another amino acid or nucleotide, or a nember of

is



12 None - Chal | enge N A Controls 9 12
None-Strict VA + -+ N egaiive. Control G oup

WO 2007/094893 : ' - ‘ PCT/US2006/062662

aminn acidsbr muckeotides up o 13%, pr&fer;:ﬁig"up o 19%, even more prelerably up to 3%
of the total z:@o acid residues or nocleotides, not including conservative substitulions, in
the referencd sequ-ex.me may be inscried inio the reference sequencs.  Preferably the homolog
sequence somprises at least a streieh of 30, even more preferably at least 100, even more
3 prefecably at least 250, and even more preferably at least 300 mcleotides. |
A “conservative substitution” refoey to e suésﬁiutimx of an amino acid residue or

nucleotide with another aminio acid residas or nucleotide having similar characteeistics or
propertics mcluding sise, hydmphebicity, reiz,, ém:h that -thé overal] fmxciiofxaéity dots ﬁ(:-t
change sigpiﬁéanﬁ}f. | |

in . “Isolated™ megns al:en;d“b_% the Iaaﬁd, of man™ from its nasral sinte, 'E;ﬁ., if it-oc-cnrs ‘
m natwe, # has been changed or removed froﬁ; its original environment, or both. For
example, & polynucleotide or polvpeptide niasturally present in @ fiving orpanizmi is not
“isolated,” but the same polymucieotide or polvpeptide separated from the coexisting

miglerials of its natural state is isolated™, as the form is employed herein

i3 Thus, the Immunogenic composition as used herein also refers 1o a composition that
comprises PCV2 ORFI prosein, wherein said PCVZ ORF2 prowin is anvone of those.
descritred above. Preferably, said PCV2 ORF2 protein is _
i a polvpeptide comprising the sequence of SEQ ID NO: 3, SEQ 1D NO: 6,
| SEQID NG9 SEQIDNG: 0ar SEQIDNG: 1L -
20 &} any polvpeptiche -ﬁli:ti is &t least 80% homologous o the polypeptide of 1),

1) any inununogenic pordon of the polypeptides of ) andfor 11
i) the immunogenic poion of i), comprising ai cast 10 contiguous amino
acids included in the sequences of SEQ 1D NO: &, SEQ I3 NCx 6, SEQ i

NO: 9 SEQ ID NO: 18 or SEQ IDNO: 1,

13
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VOR, 12 minmed viral ORF2; rORF2 reconThi mu bacul ovini g
expmati. ORF2; killed whole cell virus PCV2 virus
grown in suitable cell culture Seven of

wOhe7@e43aps (G oups 1 - 7) received doses of PREVE20RPEL662

pol ypepti det one of 5the groups acted as a chal |l enge
control and received no . PCV2 ORF2, and anot her group
acted as the strict negative control group and al so
received no PCV2 ORF2. On Day 0, G ows 1 through 7
were treated with assigned vaccines. Piglets in Goup
7 were given a booster treatnment an Day 14. Piglets
wer & obs ey neligepfidsy il dhrerosed et copveisierPeB e o5 PER
reactions _fol | owing vaccination and on Day 19,

pi gl et s WEAE iBVEE P8 % e second study site At the
second study.sitc, .3Q -8 were _ ;bR
one’ ui|d?%éMV%?F%‘C¥%§%§$%ﬁ%§" %ﬁ?gg |%mgggg%%égge
bui | di ng. oflibedkd 8% H8GRLNGE deeyhol e |inpet henpeyani n
(KLI -Dl i nconpl ete Freund's adjuvant: (ICA) on Days
21 amd 27manghn@Rodsly dionGobDUBS dbpieide ehkadediengete
with a virulent PCV2. Pre- and postaall enge, bl ood
sanpl es velexckolk et edticfvf PCV2 serol ogy. Post, 10
chal | enge, body wei ght data for determ nation of |
averiihe dbi inyruprsrrihPoring 4 vADILE relyiycietipa,jodigy for said
synptons,. as well as nasal swab.sanples to determ ne
nonl b REHoREy BE s & KR BT migro i Pl
al | sur viXis0goRl 45 MERADARES BPSed yngs were scor ed
for lesions, and selected tissues were preserved in

f onpakekaBiy fQr or FLIBRREGERCRAFhS by md Whiopk@SdhbRg:rdkes a

| ater date, 15 Materials and Methods This was a
of NG ICERIED yrodh iadechoadad @i tnat quans cRERIIR NS SRS IDNDI 4 y
study conducted in CDCD pigs, 9 to 14 days of tine on
Day A@ordii thefoithee kagere §CVA ORRbpraiti dhyprovidgy ip tpanpgipiepisel of
sows were 1;1000. Additionally, the serologic status

CHIPORINE oF PRI L WHTSIMT PRIRETYe 55 iR ies e respanse,

Twent y-ei ght. (28) sows were tested for | _
SR e T R S SRS
chididh B enPfosuTind 800 p208 RS PRESER! dsbh Ul @rclcd idiusion

study site e hundred ten (110) piglets were
198114 Meagdi DY HBSAL QAT §R Chdi QRN GIEGR tb@SsiBR0(Wed e more

avai l able for this study on Day -4. On Day -3, 108
pERERy Piog shaat 0.1 ebful Rt pesil Ul reictpeforbly drovwebapin 84 to about

identified with ear tans, blocked by weight and
2Wrdents5e BYs gl fom oyt 0.8 igrbup Yl nywl it mpp prefrably

above in table 4. If_any test apinal et ing the .
SRS D1 B T R RORR ST S g 3 et
sl%lonq?ré gr%%égg E‘.)t ; /ayd%g 99 g{ %gglqé gtg ?}%ﬁu g)én Qiglg 3 bi\;f ofel about

e orin din

excl u vestigator an i

hitor consulted I

49F §efhoh @ GelieLEl REre therdbf el adatid € ebdeeCtoal. fuomxthe
animal inthe final analysis. The date of which
pRi2E6l I6ed sRiugl BloRbMmes @ next ktd etregntkrblyeionaheo .4 fuodbou:
excl usi on was docunented. Initially, no sows were
2éxnahuiceeh mye profesbly dfomldent of5 arbary AP kel endl et pieebly
wer e random y assigned to one of 9 groups on Day -3,
a4 4E6 s nal 1 est pigs (Nos. 17 and 19) were not
assigned to a group and were available as extras, if
needed. During the course of the study, severa
animal s were renoved. Pig 82 (Goup 9) on Day -1, Pig
No, 56 (Group 6) on Day 3, Pig No. 53 (G oup 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 (G oup 4) on Day
9, were each found dead. prior to challenge. These
six pigs were not included!in the final study
results. Pig no 17 (one. of the extra pigs) was
assigned to Goup 9. The renmining extra pig, No. 19,
was excl uded fromthe study. The formul ati ons
given to each of the groups were as follows: Goup 1
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[ees
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Boostered Group 7 with PCv2 Vaccine N. 7; Blood
sanples front all pigs 14-21 Observed G oup 7 for
injection site reactions 16-19 Treated all pigs with
wanhiimoms cs (data mssing) 19 Pigs transpor teg/ds2ami062662
the first test site to a second test site 21 Treated
G oups 1-9 with fal-LICEA 24 Col | ect edbl oodand. nasal
swab sanmples from all pigs, Wighed all pigs;
Chal l enged Groups 1-8 with .PC V2 chal |l enge nateri al
25, 27, Collected nasal swab sanmples fromall pigs
/9,31, 33, 35, 37, 39, 41, 43, 45, 47 27 Treated
Gr oupsrdid-19 « irtily ddtefd bk OBFAuBEenGolldsieg thed ibhides 8.2 ny
anples from all pigs Collected blood and nasal
Pghé@géémrﬁi@sa# Aerrbed Fibta*ggﬁr et ghid md agipggee, composition

d h
<sbf%§“ SO el st éggw%%tﬁ?%@?ei%n O 5t ec
8@l cfsg»bom ¥%<§0 eegg pg A0 AN aa&ur@% & B8 § S25Rl es

save e stu

-stfiOhd:0 }MI@;QM@ Qom laﬁltul @i‘ zoogba& B8 uprdids{, %i:ip}ﬂéé %rsﬁ:t’abﬁ hRmSToudy .

remain fixed tissues were exam ned

AR B8 (eaRE M tnty plalBh)y szfab&et(seata lngoae OF AN cven
antigen by a pathol ogi st; bl ood sanples were

wew glciabie dok gpouPCX20 slenic] wdips. svarsadre polaibbls Gom Ii@si Mere
eval uated for PCV2 shedding, and aver a%;e dai |y wei ght

eEi hrEREe was iﬂ%f?%l‘}nf?ﬁ%@g‘l"f' bmthaipuit t“é’d%)ﬁ‘@gﬂmf

ol e A A AT e ST, B i 1. o sbon
a@ﬁg&gg%@ %fgﬁﬂmé of 286 (appr oxi nrat ely Day 0 of

roomwas | dentical in |ayout and

conghsted GlraSeRedetad istith \ﬁkdﬁlﬁhms&mﬁlc%&%ﬁoﬁ nRdoragRges
wi th heated and
with the present invention can be dertved in any fashion including isolation and purification

of PCVZ ORFL standsrd protein symthesis, and recombinant mcethodology.  Prefened
methods for obtalning POVZ ORF2 polvpepiide are provided in ULS. Patent Application
Seninl No. 114033,797, the wachings and content of which are bereby imcotporated by
reforence.  Briefly, susceptible cells are infected with a recombinant viral vector containing
PCW2Z ORF2 DNA coding sequences, PCVE ORF2 polvpeptide is expressed by the
recombinant virus, and the exprossed POV2 ORF2 polvpeplide is rocovered from the
supernate by fitration and mactivated by any conventions] method, preforably using binary
ethylenimine, which is then neutralizsd 1o stop the inactivation process.

The imemunogerc composition as used borein alse refors to a composition that

comprises B sy of the PCV2 ORFZ protein described above, preferably in concentraions

described above, and 18} af feast a portion of the viral vector expressing said PCV2 ORF2

protei, preferably of a recambinant baculovivus, Moreower, the imummogesic composition

car gomprise I any of the POV2 ORFI projeins desoribed above, prefuadly in

18



10 filtered air supplied separately to each isolation
unit. Each room had separate heat and ventilation,"
t hereby preventing cross-contanm nati on of air between
woos7/oodses mal s were housed in. two different famdsthamscsz
at the second study. site. Goup 9 (The Strict
negati ve control group) was housed separately in. a
converted finisher building and G oups 1-8 were
housed i n convened nursery buil ding. Each group was
housed in a separate pen (11-12 pigs per pen) and
each pen provided approximately 3.0 square fan per
cprginitaciscped swas iipn lana edrdoal ol vichd ekonixprbssip @BitHCE2
Matted floors. A pit bel ow the pens served as a
ORST pirig. rnbhi ¥ e respieieseirraieiig. dida rofige i druel diltvg
had its own separate heating and ventilation systens;
S®FPH Hal e |i kel i hood of cross- contan1nat|on of air

321; e e%‘i gﬁgé}%!gic Q I'ES] ﬁ‘!ég‘l}f &h e9€\4 {ﬂ%ﬁ aisg rc%ym ﬁ Cdﬂl‘l‘%og g]ﬂ% Iﬁt S

b cé%;)ﬁg*g r}tagi, (}MQ 1%&97{61@945&%%?9&3&@3 %@é 9@%@9@ in concentrations

approxi mately 3 weeks of age. piglets were

a&msam«aggmmm poSResim v srﬁﬂx&ﬁﬁ \.ﬁ,ﬁ&aﬁg&ab Yo AR Qrorein,
(approxi mately 4 54 weeks of age). At the second

psfeatly o8 tembaki bpiighies, snd Y epdidd obthe usto@imre: wherein about
non- medi cat ed commercial mx ration appropriate for
el e copponepiichays alsichistalivhihaphles at bot h st udy sites
was_al so available ad Iibifum 5A I test ‘gs wer e

t r eAte FIRPPH YOI HTES o i?"“l B Eh “’D&)‘i" TIPS fhat

i0 s@g&&s %Cgiﬂ.\;lpd‘% Fg%%m% %&bré d; i{nlailot eEe% {%ﬁl&%{z‘r&? gns on

d&x@b&i’a‘i}m%) n)\é}ﬁ:?astt d p%ﬂ%@@i‘dé!‘ hrkt +@8or s.ﬁQJ&stban ‘?&Voﬁm@éﬂm@%’

G oup 6) was treated I ron
ui} " p@ﬁ&ﬁ}loﬂﬂ’m am cioaye, & andRicgibihg a8t :(:z Qa&i:ﬂ&a &} refafbishi @ad ed
wi th NAXCEL1l, (r) on Day 6, Pig No. 74 (G oup 3) was
Wtc\'ﬂeat:fe@bhr\dﬁth Wﬁmda kgt Yz d e @mdospani) i &} have 4 OanuBly
and Pig .Sl (Goup 1) was treated with
lhdé)é alffet kﬁtﬁfﬁ'eblﬂa nBEipis riFsat |5 worsprpinps BAveHTd tonjopoiivaie the
14 for vario heal th reasons.

£ t‘%\lﬁé‘%s gﬁﬁe‘ﬂ%ﬁ #@f“ﬁfﬁi}“ﬁ’i“t‘%“?‘b"g%ﬁ ‘wer e under veterinar y
car %l(az,AHxlnﬂB&wcH? %%?Q Sram %@J Lfe‘?@f ; %?(e& Qngugt %Qlﬁﬁcor o

0 and were Tecor on t m nat |
cdRRFAR Ak ofaIR FEBLSOIWR hRuwkdd 1800 RRA, LR8N concenrtinns
nutritional status before vaccination as S
daleibarbvac slysiohefby atficafaleirddayhrdsingAlil PORSOR MR, S
wer e observed to be in good health and nutritiona
i3 6 pariw of hie orll dubiore Retlah ewgestaCarcolas sedivandlc iadines vingr e
di sposed of by rendering. Final disposition of study
0 vealT BEPRPNRE! qﬂ%éwdswa%‘?mﬁqﬁéﬂ%ﬁe 8P MPPaEERL Pepedt e d,

o et B P 5 o Byl S P
mr]ew&ﬁ%st gﬁ%&,&%gﬁc& 9 Jfﬂ] sag.uanp&gi%k N aﬁm%ﬁﬁpd

a steril i gs aSS|gne
mzwsaﬁf@za@mé@phe&&mmogﬁz PCV2 Vaccine No. 7 TMin the
| eft neck region using a sterile 3.0 sul, Liter-Ilock
syringe and a sterile 20g x needle. On Day 14, pigs
assigned to G oup 7 received 25) nil, of PCV2
"Vaccine No. 7 TMin the right neck region using a
sterile 3.0 juL Lamkick syringe and a sterile 20g X
needle. On Day 21 all test pigs received 2.0 iriL of
K1.11/1C F. A 110. in the right hamregi on using a
sterile 3,0 niL Luer-lock syrlit& and a sterile 20g
needle. On Day 27 all test pigs received 2.0 | A
at' KLWICFA in the left hathregion using a sterile
3.0 m. Leer-lock syringe and a sterile 20g x In
needl e. On Day 24, pigs assigned to G oups 1-8
received 1.0 m of PCV2 | SUVOL chal | enge materia
(5.11 log to TCI DseittiL) IMin the Ieft neck region



in

to the level necessary to determ ne a di agnosis.
G oss lesions were recorded and no tissues were
retained fromthee pigs. At the second study site,

woi 9674988 di ed prior to Day 49 (Nos. 45, 23, pEBus8@o62662

pi gs found dead on Day 49 prior to euthanasia (Nos.

2, 43), and pigs euthanized on Day 49 were nectopsi et
Any gross | esions were noted and the percentages of
23l ung | obes with | esions were recorded on the
Necropsy Report Rum hum each of the I.03 pigs
necropsied at the second study site, a tissue sanple
of t Grgichpephiding mehigandd, inik s tehposiBsBA el leGdhiyngkd ROge,
ki dney and i ngui nal |ynph node was pl aced
EpRwrrarie WiNON2 ey duprdiovs femermicicampopibin new alotiak
,lsgge sanpl e fromthe sane aforenentioned organs was
“‘éﬁ“ﬁ* CTHPEMS T 12 AR (e P Bitagfhdeei € Retgington’s
Thehval I, UK) an ach. W rl:pa | aced..on | ce.
ey R My S e e
o iSathR . , e o e \ 0DS I
B (A A A T e e e B e
véterBhragRagibicCoalRRE] UiRSdde s O MO ol bR dlsbefbn fQkiiz 1dohngs,
testing. 1HC testing was conducted in accordance with
adtvams akbiliiGOrschia biipatso pysepribee duttesefab tadr moRigdl ngnts,
sanpl es, sanple and slide preparation, and staining

ISPIEERHYF Tt asorPoR ddtr inginacaiged Phlivahi M 2 parbareduemiendisivitp fe d
.Wth ice packs to th i Moni.tor faor. storage (-70'
st EarRR s RSB S TP R GRS PICR TP P

"y - : L ; pathol ogi st . for detection
R e AR Y P B ol e e
afd phvslNRRRaI sakine= SCant positive staining, fewsites:. 2
= Moderate positive staining, nmultiple sites; and 3
AbuMBian tof GO it i enStilli ddddfihng diat fid SRmpREOU GRO Ubreilh ey
tissue. Due to the fact that the pathol ogist could
IpRIROTAFORIIOT ek bl Fhhsfofosradin tapeaptabld pigis solationk, NFdr paparing 2
nmesenteric LN, results for these tissues were sinply
P RS SR (95 RPN dECE T PRl clres drpEnsollaspgtest
core for each of the two.tissues per Lmal . Resuylts
« ot HrsBofihe Soam i bR SPE e T s4pBSh e oc
b8 oD QudP L feild QRGLQMP of udl GloREh U B E:El?}{ncﬁﬂe A
nore pigs died past-vaccination (I pig _from Goup 4,
isbtonl Geefi, QAR Rr Bdjuvdn| IS0 GidP v&icr. ANMe. | delthod,
from Goup 9), Post-nortem exam nation indicated al
ctigigd, direchidue diedikgndendniri apontd tfheiadiido naditnh alticrider d@xined.
associ ated with vaccination or PMAS. Additionally, no
ma @it et gosg ruriony @l Siebigrersdngivda eibmnsed whstesaisor ed

Lth an ro . Average daily weight gain
e%ﬁﬁﬂ@ﬁm%%gﬁfggigp gBW?%énteg belgmyin %gbleg6{ G oup
9 the,siricl negati I 1).. had.the highest
e, DAL L) B i O s
pheRAL QQABRIPCTAIS2 Q8641002862 CHRKE: %ﬁc..( QR 384, GP1

| bsi day), which received one dose of 8 tag of rORF2.

30 (kapnidy PhakrachtdaR Cied. BshiaRen. 403 Gva@f-indiljein@sief o GRRZ:
had the | owest zWAG (0.49 "I- 011 | bs./day), followed

eapoG HiRy B A0 B8ONBislobs Thtayruisioplsindh bred BipwmeclR odbge s

~of killed vaccine. Table 6. Summary of G oup Average

Licpdipprg St Gcoegen EagURsorey w&ﬁ@mm%{@has FayRind oy
24 to Day 49) or adiustixi for pigs dead before Day
29 yORF2 - 1.6 gg O dose) -, VORF2 ---dose) 112 121
1--, 0.87 :b 0.29 Ibsiday 0.70 -2.7. 0.32 | bsiday Cr;
, 7t Y%ORR? - 4( dose) t2 0.49 0.21 | bslday
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rORF2 - 16 pg (I dose) 11 0.84 0.30 |bsiday (r+
rORF2 - 8 jig (1 dose) rORF2 -4 jig (I dose) 12 1094
0.22 ibwday 1 4 1i0.72 015 I bsiday 7 2 doses)J12
WD 507/04493 t hsi day Chal l engoConnol s 10i 076 PciBs2006/062662
| bsiday 9 Suict Ngatin Coturois 1 / 106 th.- 0171d%
Vt)RF2 = iselatt.t viral ORY2., rORF2= reconbi nant
baeut ovi at s expressi ol Olied whole cell virus |INCV2
virus grown in.suitable cell culture PCV2 serol ogy
results are preseaed bel owTable 7. Al nine groups
were l1l0Oseronegative for PCV2 on Day -1 On Day 14,
obrauipre imeckicligomgria@Ri? aacc innesichad! kéteici | hest:; esers
titers, which ranged front 187.5 to 529.2. Pigs
of &dksing i&?ﬂjwk?i# peagnyie ragioeay gl pamhmele phdculydy platjogh et
iters fol d by the groups receiving fORF2
At T RIS 5 %‘ s S ﬁ*é"%f@g‘é?%gs st e

Rh&i §1o£e£tm§sm§%} bgﬁ)eﬁagﬂama gds @*)fcag’& i S arr :esgsg Iaz}{c! aQ e\g/(%? F2

VaCCI nes continu ermnst rate a S

3 TEEi0k Q@ GAlomb BFRR AEE cnhi@hid-OMEH 1 Gh LS8 s¥n DY it 1B UR
that received two doses of a killed viral vacci ne.

pRicghly I e@Bhy | AghdtRF2 VRECHBESIMELE sGIHRVME lof tidhnhies A
son)logically and Groups 8 and 9 continued to remain
agwironwgyat iolrelg). Oh ebay. Aolvglvgeett ecmopriemgelv@RER! of oicic,

vacci ne, 2 doses of the killed viral vaccine and the

PHRES t ekls o bdepirseage isHs sk e toRloRall T pifryeised and
d
PO P e R BAAR ShLrieOReRS SRl R el odnln
in @t@zjﬂ{ gnRye Q:Q %xjfmgll T§ ak. %%uﬁk&\ Qs %@fnc&q’%pggm &‘%ﬁa%}agﬁg

strong serol ogi cal response.

(FASRRAN IO D KB QUGN S ialsahi, oY SipAVRRAME) WA Flad ERat,
Group Treatnent Day -3
Yaccine 15:504-570 (1997,
For example, it is possible fo use the SPT emuision described on page 147 of
“Vaccine Design, The Subunit and Adinvant Approach® edited by M. Powel and M.
i3 Newman, Plenam Press. 1995, and the cmulsion MF5% described on page 183 of fhis same
A further instance of an adpevant is a componnd chosen from the polvmers of acrylic
or methacrylic acid and the copolymers of maleic anhydride and alkenyl derivative.
Advantageous adjuvant compounds ars the polymers of scrviic or methacrylic acid which are
et cross-finked, especially with polyalkeny! ethers of sugars or polyaloohols. These compounds
are known by the tesm carbomer (Phameuropa Vol. 8, No. 2, June 1996), Persons skilled in
the art can also refer (o U, S Patent No. 2,909.462 which &c’scribes such acrvlie polymors
cross-linked with a polvhydroxviated compound having 2t lesst 3 hyvdrosyl groaps.
prefenably not more than 8, the hydrogen atoms of at Jeast three hydroxyls being replaced by

23 unsaturated aliphatic radicals having of feast 2 carboa atoms, The preferred radicals are thoss
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Day 14 Day 24 Day 31" Day 491""' t. 1 VORF2 -16 pg (1
dose) 50.0 4400.0 7866,7 11054.5 2 stORF2 - 8 pg (|
dose) 150.0500.0 3466,7 6800.0 10181.8 44": vORl72 -4

woo¢7loogeese) 50.0 187,5 1133.3 57333 9333. 3  #@RF2006/062662
16 pg (I dose) 50.0 95.5 1550.0 30909 8000, 0

containing from 2 io 4 carbon atms, g, vinels, allvls and eiler ethylenically wnsaturated
groups. The snsaturated radicals mav themselves contain other substiteents, such as methyi,
The products sold voder the name Carbopol; (BF Grodrich, Ohio, USA) are particuiady

appropriate. They are cross-linked with an ally! sucrose or with ally! pentacry theitol. Among

(¥

then, there may be mentioned Carbopol 974P, 934D and 971P. Most preferred is the use of
Carbopol, in particuilar the use of Carbopol 271P, prolerably fr amounts of about 300 ug to
about 3 mg per dose, even more preferred in an amount of sbout 730 ag fo abmyt 2.5 myg per
dose and most preferred in an amount of sbowi 1 mg per dose,

Further spiable sdpevants include. but are not Himnited to, the RIBI adjwvant system
in {Ribi Inc), Biock co-polvmer {CviRx, Atlanta GA), SAF-M { (’.21;':1:;}:1, Enmgryville CA),
monophosphoryl pid A, Avridine lipid-amine adjvvant, beatlabile enicrotoxin from E. coli
{recombinant or otherwise}, cholera toxin, IMS 1314, or mwamyi dipeptide among many
others.

Preferably, the adjuvant is added in an amount of about 100 ag 1o shout 10 mg per

o
4

dose. Even mwze prefersbly, the adjuvant is added in an amount of about 100 ug to sbout 18
mg per dose. Even more preforably, die adhevant is added W am amount of about 360 ag o
about 3 my per dose. Even more preferably, the adjuvant is added in an amonut of shous 750
ng fo about 2.5 mg per dose.  Most preferably, the adiuvant Is added in an amount of gbout }
mé per dose,

a0 Additionally, (he composiion can include one or more pharmaceatical-acoeptable
carriers, As wsed herein, "5 phavmacetival-acoeptable cardier” inclndes any and sl solvents,
dispersion medie. costings, stabilizing agents, diloents, preservaiives, antibactorial and
antifingal agents, isotonic agents, sdsorption delaying agents, and the ke, Most preferably,
he composition provided herewith, comtaing PCVI ORF) protein recovered from the

23 supernsite of i virre cultared colie. wherein said cells were nfocted with a recombinant: viral
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i rORF2 - 8 pg (1 dose) 50.0 75.0 887.5
2266. 717416, 7 _ FORr2 -4 tut (1 doso 50.0 50.0
550.0 3118:2 10570.0 7 KV (2 doses) 50.0 204.2 3087,5

WABR07/@48680. 0 PCT/US2006/062662

vector conlaining PCVZ ORFY DNA and exprossing PCV2 ORF2 protein, and whersiy seid
cell cudiwre was regled with about 2 to about & i BEL preferably with abeant 5 mM BEI to
mactivale the viral vector, and an equivalent conceniration of a neutralization agent,
preferably sodium thioselfate solution fo 4 final conceniration of abowl 2 10 about 8 mM,
3 preforably of aboat 3 mM,

The present invention also relsies to an immanogenic composition thal comprises 1)
any of lbe POVZ GRFZ protcing described above, preferably in concentraiions described
above, ¥ at Teast a porﬁgn of the viral vector expressing said PCV2 ORF? protein, Hi) a
poran of the cell culture, iv) an inactivaling agent (o inactivate the recombinant viral vector
10 preferably BEL and ¥} an neuwalization agent to stop the inactivation mediated by fhe
mactivating agent. preforably sodinm thicsulfate i squivalont amounts to BEE and vi) a
suitable adjpvant, preferadly Carbopol 971 in amounts deseribed above; wherein about 90%,
of the components 1) 1o i) bave a size smaller than 1 pm. According 1o a further aspect, this
inmunogenic composition farther comprises a pharmacowticsl acceptable salt, preferably a
15 phosphate salt in physiologically acceplable comcentrations.  Preferably, the pH of said
immunegenic composition is adjusted to a physiological pH, meaning between about 6.3 and

7.3
The immuwmogenic composition as used herein also refers (o & composition that
comprises per one mi ¥ af Teast 1.6 ug of PCV2 ORF2 protein described above, §) at Teast 8
i partion of baculovirns expressing said PCV2 ORF2 protein iil} a portion of the cell sulawe,
iv} about 2 to S3mM BEIL v} sodiwm thiosalfare i equivaiéui: amounts 30 BEL and viy about 1
mg Carbopol 971, and vii} phosphaie salt in a physiologically acoeptable concentration;
wherein about 90% of the components 1) to i) have a size smaller then 1 um and de pH of

said mmunogenic composiion is adiusted o abow 63 to0 7.5,

23



L

H

Chal | enge Controls 50,0 55.0 50.0 50.0 5433.3 Strict
Negative Controls 50.0 59,1 59.1 54.5 6136.4 sttt
ilett.xi viral ORF2, rORF2 tit reconbi nec. Npre;

w0, &dog®il virus = PCV2 virus grown in sui tilalng2emlos2s62
cul ture *For cal cul ati on purposes, a <100 WA titer
was designated as a titer of '50"; a ?MO0 WA Set was
designated as a titer of '12,800". **Day of Chall enge
***Day of Necnpsy The .results fromthe
post-chal | enge clinical observations are presented
below in Table 8. This sunof results includes

0bs &hy gtvra@gedfico reodRiasme kaBdlrdei OkshudResRi hat e, olber
Cough and Di arrhea Table 9 includes the results from
sphpEOIS AT Vot S@hoypeOvividprking. inéiigiewsc o aifer Glidkinkse albe
% npt ons and Tabl e 10 .includes results fromthe

T "8‘?“‘9"1‘6"”6}"6?1 &‘SWf“éF iR ged %%‘E“"%ﬁal Pabrg e

mmu%ls a%ds LQEIL-LHI RO ﬁ? ad;man% a zﬁtp tvamt.ln iO;L ?Ehe &tméexa QJ the O@rttasmgy

vior,
1&&%&{ &n Jeﬁfdh grf&temgihﬁ %x e Qk@ﬁe\é 'an@i&;s,t :&m!t 934@1[&1}&@9:?(&%}3&%
VORF2, pigs receiving 16 r and pi gs

conPeaiovd R pBsiBOB@S sk ngmmum emhq@ of RGER NEE pRiass
of > 27,3% Pigs receiving 8 pg of rORF2 and the
aRtrdSe g/ mé gart iokbe eontercolpeition pThive dienomadopai reahpasition as
behavi or. None of the pigs in this study 15
uﬁﬁ@Pr@ﬁﬁs%lmé?f%waﬁvn%%wfmpwm% e elosniseEhbig gy naer

ng,??%t%%ﬁf o ?'ﬁ“nt l)%/ abi‘hﬂifﬁ'@*’“d‘g ﬁ‘gﬁ‘%‘] § Gﬁ?“é’%‘fz’g?‘%y rrpfl g rrsmf]ot ed
Wer g0 gt{ﬂntg&gllt%] c&ngcglrlon LM/%C%;[{JSR QUELS | 1o D GEISS ‘rgart

clinic -varil ween rou s oups
o | M‘xhc%ifz\ﬁﬁ@@ IR She désla&m@ﬁmw E&EF&@& ¥ aa&wﬂu@mngg
F2, the group =dying 2 doses 20 of LV vacci ne,

d@n{&aa Hevech al baRngenicidtiHe0lraigt @i Rxphadnd skig POV DS protein,
i ncidence of overall clinical synptons (>36,4% . The
m$ t* pérn ofi g atli owlure G Bhotigriog pyentt th eggroupe recdini g 8
of rORF2 and the group receiving 4 ug of rORF2 had
‘%R?EWF’F*’ T Pl fﬁ‘é a8 PEEREELEReE AR BF 1RYiNPOIIHE b Ui
3% and 9.

iR Ty PP %@Fﬁéﬁﬁ%}cdﬁﬁ@“@aﬁ P RO 3 g

Pl EGS \6‘& of 9‘,{'}%%@ o%g f el ARG GiN E% sical
“ﬁ‘{g‘ﬁ%’% nor t'al %”g% vanIe“gjﬂerOl}i %ﬁ{ e
@ﬁaﬁﬂc ¥&ioathailoh gf aOJalm\éQﬁ% 0&&%&%4&%%% Qe A&&ﬁ%ﬁ &R anii-
OUL 16 ttg of rORP2. or 8 pg of rORF2 and
mitobioRicd egiad hass: GBI SHowgIBLE B donipa@ni® YouThi tnal: Iatsite
rat es. Table 8. Summary of G oup
w@sdry dtrons for Abnormal Behavi or, Abnor mal
5- Respl ration, Cough, md D arrhea
1t has been eurp:smgix fGund, that the mmunogenic composition comprising the
PCV2 ORF? protein was highly stable over a pediod of 24 months. Tt has also been found the
immunogenic compositions are very effective io reducing the clisical symploms associated
wiils POCV2 infoctions. 11 was alse discovered, that ihe insmunogenic compositioas

comprising the recombinant baculovims expressed POV ORF2 profein as described shove,

are sarprisingly more effective than an immpnogenic composiion comprising the whole
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Chuup Treatnment N Abnormal .Behzvi or Abnor nal

Bel utti oe Cough3 Diarrhea’ N VvORF2 = 16 Jig (1 dose)

12 2/12 0112 3/12 2/17 (16.7% (0% (25% (1617%
woChFRs08 pg (1 dose) 12 4/12 0/ 12 1/ 12 1/ 12CT/US2006/062662

PCV2 vizas in an inactivaied form, or fsolated viral POV2 ORFE2 antigen. [n particeisy, 12 has

beon surprisingdy found, et e rocombinant baculovius expressed POVZ OREZ profein ks

effective I very low conceningions, which means in concentrations vp to 823 pgfdoss, This

unexpected high emanogenic potential of e PCV2 ORF2 protein is ncreased by Carbopol.

3 Examples 1 to 3 disclose m deiail the prodaction of PCV2 ORFZ comprising tmmunogenic
gompositions.

The immmogetic conrposition as used herein slse rofers to Ingeivac® CircoFLEX™,

{Bochringer Inpelheim Velmedioa, Tnc., St Joseph, MO, USAY CircoVae® (Merial SAS,

Tyon, France), CircoVent {Infervet Ing., Millsborg, DE, USA), or Suvasyn PCV-2 One

in Dose® (Fort Dodge Animal Health, Kansas Cite, KA, USA),

Administration of the innmenogenic composition

The composition sccording to the invention may be apphed intradesmally,

wiratracheally, or iniravaginally.  The ‘c:ump(ssition prcferably may be  applied

[
LR

mbramuscalardy or immnasaii_x;,_' mogt preferably indramascularlly. In an anbmal body, it can
rove advaniagoous 1o apply the pharmacentical compositions as described above via an
miravenous or by direci injection o (arget tissems.  For sveiomic application, ihe
intravenous, intravascular, intramuscular, miranasal, indraavtedial, intraperitongal, oral, or
20 msirathecs] rouies are preferred. A more Jocal appiication can be effected suboutaneonsty,
intradermally, intracuiancously | intracardiafly, intralobally. inltamedaliacdy, intrgpuimonarily
or direcily in or near the tissne o be tested {connective-, bone~, muscle~, nerve-, epithelial
tissue).  Depending on the desired dumation and eoffectiveness of the treatment, the

compositions according 1o the imvention may be administored. once or severat fimes, alse



(333% (0% 0.3%(8.3% VORF2 - 4 pg 0 dose) 12 8112

0112 2/12 1112 - (66.7% (0% (16.7% (8.3% 4

rOR F2 - 16 pg 0 11 3/11 0/11 0/11 (0% 2/11
wO2i789%891 0% (182% PCT/US2006/062662

miermiiontly, lor instanee on & daily basis for several days, weeks or months and m difforent
dosages.
Preferably, af keast one dose of the bummogenic compositions as desoribed above is

inframsscuinrly administered fo the subject in need thereof, According to a further aspect,

1y

the PCV-2 agtigen or the immunogenic composiiion comprising any such PCY-2 antigen as
described above is fornselated and administered in one (13 mi por dose. Thes according loa
further aspect, the present fvention alse relates t a 1 ml immumogenic composition,
comprising PCV-2 antigen as described heren, for reducing or lessening tymphadenopatiy.
ivmphoid depletion and/or multinucleated/giant histioovies in pigs infected with POV

in According to a firther aspoot, according to ¢ further aspect, the present invention also
relates t0 3 1 mi immuonogenic composiiion, comprising POV-Y antigen as described herein,
for reducing or lessening Tymphadenopsthy in combiration with one or & multiple of the
following symptoms in pige: (1) isforstitial pneumonia with interlobwlar edema, (2)

cataneous pallor or feterns, (33 moitied atrophic livers, (3) gastric nlears, {3} nephritis and (6}

foery
R

reproductive disorders, ¢.g. abortion, stlibirths, mamimies.,

According o a farther aspeot, at least one furiher administration. of at feast one doso
of the immunogenic congposition as described above is given 0 » subject in need thereof,
whersin the seeond or any further adminisiration is given at least 14 davs bevond the iniial
or auy former administrations. Preforably, the mummogenic composiion is administered
30 with an immone stimudani.  Preferably, said bnmene stimudant is given at Jeast twice
Preferably, at least 3 davs, more preferably at least 5 days, even more preferably al-least 7
days are in between the first and the second or any fwther administration of the immune
stimulant. Preforably, the immune stimulant s given st least 10 days, preferably 15 davs,
even more preferably 20, sven mose preforably af feast 22 daye beyond the initial

23 administration of the immsnogenic composition provided hergin, A preferred invoume
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SrORF2 -8 pg (I dose) 12 0112 0/12 1112 0/12 (0%

(0% (0% (8.3%9 6 rORF2 -4 pg (1 dose) n un (9.1,0
0/11 omarmon2 arm (0% 7 KV (2 doses) 12 7/12
WO 2007/094893 PCT/US2006/062662

stmulant is, fr example, kevhole limpel hemooyanin (KLH), preferably emulsified with
meompiete Preund’s adjovant (KLEACEA). However. It is herewith undersiod, ihat any
other immane stimulant known to a person skilled in the art can #lzo be wsod. The term

“immune stimolant” a5 used heorein, means sy agemt or composition that can frigger the

Lo

anmume fesponse. preferably withont indtiating or incregsing a specific iname response, for
sxmnple the nonone response apainst a specific pathopen. 1 is futher ingirucied to
adntinisior the Immyne sthnelant in 4 suitabie dose.

Moreover. it has also been swprisingly found that the immunogenic potential of the
ImunoEenic compositons wsed herein, proforably those that comprise secombdinant
in bacnlovirus cxpressed PCV2Z ORF2Z protein, cven more proforsbly i combingtion with

Carbopol. can be further confirmed by #he sdwministration of the lugeiVac PRRES MLV

vageine {see Example 5). POV2 clinical signs and discase manifestations wre groatly

magyificd when PRRS mfiection is present.  However, the mmmuonopenic compositions and
vaccinafion siraicgics a8 prosided horewith fesscned this effoct greatly, and mors than
i3 expested.  du other words, an ueexpecled svoergistic effest was observed when animals,
profemably piglets were eated with any of the PCV2 ORE? HRMRCECIHG ConIpositions, a8

provided herewith, and the Ingelvac PRRS MLV vaccine (Bochringer Ingethetm).

20 BRIEF DESCRIPTION OF THE DERAWINGS
Figure 1 is # schematic flow disgram of & prefomed comstrastion of POVY ORF2
recontbinant baculovirns, and
Figs. Za and b are each schewmatio [ow dingrams of how to prodece one of the

compositions vsed i accordance with the present invention.
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0112 0/12 (0% 1/12 (58.3) (0% (8.3% WO

2007/ 094893PCT/ US2006/ 062662 Chal | enge Control s

0/10 2/10 2/10 (10% (0% (209 (20% 9 Strict
wdemet/ooes3sControls 11 G 1 0/11 OM (0% PCT/US2006/062662

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The following examples set forth preferred materialy and procedures i acoordancs
with the present invention. Although any methods and materials similar or cquivalent to
those described herein can be used i the practice or losting of the present invention, the
o] preforred meilhods. devices, and materials are now described. 1t is do be anderstood,
however, that these examples are provided by way of iHustraiion only. and noihing fherein

should be deemed a lmitation apon the overalt scape of the invention,

EXAMPLE
4 This example compares the relathve viekds of ORF? using methods of the present
imveniion with methods Gt are knowa in the prior arl.  Four 1000mL sphweer Hasks were
cach seeded with approximately 1.0x10° S+ cells/ml in 306mL. of inscct sorum free media,
Excell 420 (JRY Biosciences, Inc., Lenexa K8} The master cell culture is identified as S8+
{Spodaplera fragiperda)y Master Cell Stock, passage 19, LotiNII2-095W. The colls used to
13 generate the SF+ Master Cell Stock were obtmined from Protein Sciences Corporation, Ine.,
Meriden, UT. The SF+ cell line for this example was confined between passages 19 and 59,
Chher passages will work for purposes of the present invengion. but in order o scale the
process up for large scale production, of least 19 passages will probably be necessary and
passages bevond 39 may bave an effect on expression, although this was not imvestigated. To
0 mors delad, the mital SF+ celf enlivres from liguid nilvogen stovage were grown in Excell
420 meedia m suspension in sierile spinner flagks with constand agitation. The coliwres were
wown in H0 mi fo I50mL spiwmer flasks with 23 1o 138 ml of Excell 420 serum-free
media. When the cells had muitiphed to a coll density of 1.0+ 29 x J10° colls/ml, they were

spii to new vessels with a planting density of 0.5 - 1.5 x 10 cellsiml. Subsequent expansion
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0111 (0% (0% (0% VORE2 = i sol at edORF2;

1- 012F2 | wont hi nant bacal ovi nas ex viral = PCV2 virus
grown in sluitable cdl tuft= "Total nunber of pigs in
waamhrigagssp t hat denoy abnornmal behavi or for wir@esios2e62
one day 2Total nunber or pigs in each gnmup that
denonsftted any aboom al respiration for at |east one
day "' Total nunber of pigs in each group that
denonstrated a cough for at |east one day "' Total
nunber of pigs in each group that denonstrated
diarrhea for at |east one day Table 9. Summary of
c@roy perQpewaih kpikaclixdans @ 6 fitelsas Galor Bypiplage:] Goebtrs of
Treatment 7\ ' 1nc.idence of pi gs with dinical
“sv’ﬁﬁ?fé%fq%ﬁfd’éﬁ%é’dﬂaﬂ@“ e T ORY2 - 16 tg (1 dose)

9 0 17 5
12 Sﬁxﬁétlsgaéomg the ﬂagkl?-‘,?\\.é)re ﬂ\zé%lt:% #l 77§C n(g fouy hmn%s %uhsequeﬂth gach

flagk was secded with 2 recombirant baculovirgs containing the PCV2 ORF2 gens (SEQ IR

L

NO: 4). The recombinant baculovitus contaming the PCVZ ORF2 gene was generated as
follonws: the POV ORF2 gene from a North American strain of PCV2 was PCR amplified fo
coumtain 2 5' Kozak's sequence (SEQ ID NO: 15 and a 3° EcoR1 site (SEQ 1D NO: 2), and
cloned o the pGEM-T-Easy vector (Promega, Madison, WI). Then, it was subsequenthy
excised and subcloned into the transfer vector pVEIZ02 (BD Bioscicnces Pharmingon, San
i Diego, CA}. The subcloned portion is represented herein as SEQ 1D NO: 7. The pVLA3Y2
plasmid containing the PCV2 ORF2 gene was designared N47-064Y and then co~ransfected
with BaculoGold® (BD Biosciences Phatmingen) baculonvires DNA fmio Sf+ inscot colls
{Prowin Sciences. Menden, CT) o generate the recombinant bsculovimms containing the
POV ORE2 gens.  The new copstruct is provided herewn as SEQ ID NO: 8 The
13 recommbinant baculovirus containing the PCV2 ORF2 gene was plague-pwrified and Master
Seed Virus (MSVy was propagated on the §F+ gell line, aliguotied, snd stoved at »’I{}"(‘ The
MSV was positively dentificd as PCV2 ORF2 baculovirus by POR-RFLP wsing baculoviras
specific primers. Insect colls infocted with PCV2 ORF2 bsowlovirus to generate MSV or
Working Seed Vims express POV ORF2 antigen as dewoied by polyclosal sorum or
20 menocional antibodies in an indiroct fuorescent antibody assay. Additionally, the identity of
the PCVY ORF2 baculovirus was cordlrmed by N-terming! amino scid soquencing.  The
PCV2 ORF2 baculovirus MSV was alse tested for purity in accordance with 9 CFR. 11327
{c), 11328, and 113.35, Ench recombinanl baculovirus sseded into the spinner flasks had

varying mdtiplicities of miection (MO¥s). Flask 1 was sceded with 752mL. of 08% MO

[
Y

seod; flagk 2 was seeded with 2. 61w, of 0.36MO! seed: Bask 3 wis seeded with 1.5mL of
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VORF2 - 4 pg (1 dose 12 8 "1IJi rORF2 - 16 pg (1
dose) ii 4 34% 170RF2 - 8 tig (1 dose) 12 WO
2007/ 094893PCTMS2006/ 062662 6 rO. RF2 --- 4 gg (1

waome)ooddbs 9.1% 7 KV (2 doses) 11 58.3% ChapdBtid8osn62662
Controls 10 4

0.18MO seed; and flask 4 was seeded with 0.73ml of QO0MOT seed. A schematic flow
disgram Hlustrating the basic sieps used to construct a PCV2 ORFZ recombinant baculovirns
is provided herein as Figurs §.

After being sceded with the bacoloviras, the asks were then incebated at 27 + 290

[

for 7 days and were also agitated at 100rpm dwing that time. The fasks used vemiilsind caps
to allow for air flow. Samples from cach flask were laken every 24 hows for the next 7 days.
Alter extraction, cach sample was centrifuged. and both the pellet and the supernatant were
separsied and then microfilisred through o 0.43-1.0 wim pore sixe membrane,

The resulting samples then hiad the amoumnt of ORF2 present within them quantified
i via an ELISA assay. The ELISA assav was conducted with captore antibody Swine anii-
PCV2 Pab 1gG Prot. G purified (dileted 1:230 in PBS) diluted to 1:6008 in 0.05M Carbonate
buffer {pH 9.6). 166 ul. of the antibody was then placed in the wells of the mictrotiter plate.
seated, and incubated overnight at 37°C. The plate was then washed three times with a wash
solunion which comprised 0.5ml. of Tween 26 (Sigma, 8§ Louis, MO, 100ml. of 10X D-

PBS (Gibco Invitrogen, Carlsbad, CA) and 899 3mL. of distiled water. Subsequently, 250

o
(B

ul. of a blocking solution (5S¢ Carnation Non-fat dey milk (Neste, Glendale, CA) 0 1omL of
D-PES Q8 to 100mL with distilled water} was added to each of the wells. The next step was
1o wash the test plaie and then add pre-diloted antigen. The pre-~diluied antigen was produced
by adding 280 gl of diluest selation (0.3ml. Tween 20 11 999.5ml. D-PBS) o cach of fhe
0 wells on a dilution plate. The sample was then diloled ot a 1:290 ratio and 3 1480 ratio, and
HE ph of cach of these dilwted samples was then added to one of the top wells on the
difution plate {i.e. one top well received 160 uL of the 1:240 dilution and the other received
100 ui. of ihe 1:480 dilution). Serial difwtions were then done for the remaindey of the plaie
by removing 108 gl form cach suocessive well and transferring # to the next well oa the

23 plate. Each well was mixed prior 1o doing the noxt tansfer. The test plate washing included
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s
tas

9 Strict Negative Conlrols 11 0% VvORF2 = m sted
viral URN.; rORF2 = reeenbi nant bucul evirm expressed
ORF2; killed whole colt virus = PC4 2 virus grown

WeERGaekeswi t cul ture "Total nunber of giB8EsIoisns2662

each gong that denonstrated any clinical synptomfor
at | east one 5day Table I b. Summary of G oup
Mortality Rates Pug-chall enge Group Treatnent N Dead
Post- challenge Mirtality Rate w-ORF2 - 16 gg (1
dose) 11 1 8.3% |'GRF2 -8 gg (I dose) 12 1 8.3%
YORF2 -4 gg (1 dose) 11 0 0% I rORF2 -16 gg (1 dose.)
whihing the plale three times with the wash buffor. The plate was then sealed and incubated

for an hour at 37°C before being washed three more times with the wash buffer. The
delzction antibody used was monocional antibody to PCV ORF2. 1 was diluted to 1300 in
diluent sohition, and 100 pL of the dituied defection antibody was then added to fhe wells,
The plate was then sealed and incubated for an howr at 37°C before being washed three times
with the wash buffer. Conjupate dilusnt was then prepaved by adding normal rabbit seram
Gacksor Iownmmoresearch, West Grove, PA) o the dilert solution {6 1% conceniration.
Corgugate aptibody Goat anti-mouse (H+I-HRP {Jackson frmunorssearahy was dilnled in
the conjngate dilvent to 1:10.008. 100 ul. of the diluted conjugate antibody was then added
tw each of the wells, The plate was then sealed and tocubsted for 43 mbnutes at 37°C before
being washed three times with the wash buffer. 100 pl. of subsirste (TMB Peroxidase
Substrate, Kirkgaard and Perry Laboratories (KPLy, Gaithersberg, MD), mixed with an equal
volume of Peroxidase Substrate B (KPL) was added to each of the wells. The plare was
ilzca;baied at room temparature for 13 minmtes. 300 al of IN HOL sclution wag then added
tor all of the wells fo stop the reaction. The plate was thea run throughk av ELISA reader. The

resalts of this assay are provided  Tabls 1 below:

Tahle 1
DPay Flask ORE2 my peHet (ug} VORFE in superratant {ug}
3 ! 47.53 iz
3 2 746 22
3 3 3344 4
3 4 38.64 1z
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0 0% tORF2 -8 pg (1 dose) 12 0 0% 6 r012F2 -4 gu (1
dose) 11 1 9.1% 7 KY (2 doses) P 9 16.7% WO
20071094893PCT/ TJS2006/ 062662 8 Chal | enge Controls 10
wh 20604588 ri ct Negative Coitrois 11 0 0% vORR1/8s250682662
viral ORI |2; zeRlreconthinan avirus ex .nts.1:2;

killed whole cell virus = PCV2 vim grown in sultan

cell culture PCV2 nasal shedding results are
presented below in. Table Ii. Follow ng chall enge on

Day 24, 1 pig in Goup 7 began sheddi ng PCV2 on Day

27. None of the other groups experienced sheddi ng

untjyl Day 33. The bul k gf; nasal gheddi ng wgs not ed
fromDay 35 to Day 45, G oups redeiving any of the
threevOREZ vactimes—and groups—riecetvi-ng—erther—4—of;
8 jfg of rORF2 had the %&hest indi dence of ¢hasal
shedding..of PQ2 (t::: 9.1%...The challenge _control
group (G oup 8)i had theshi ghest shedding rate (80%,
followed by theistrict negative o

4 3 &4.57 24

3 1 3174 HEY

3 2 3493 142

5 3 47.84 90

3 4 53514 86

6 1 147 138

6 2 18.13 182

6 3 34.78 140

6 4 3588 45

7 i .54 176

7 2 1249 19

7 3 15.84 158

7 4 1514 152

These results indicate that when the incabation time is extended, expression of ORF2
e the superatant of the centrifuged colis and media is greater than expression in the pelet

of the comtrifuged cells and modia.  Accordingly, allowing the ORF2 expression o proceed
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10control ginp (Goup 2), which had an incidence rate
of 63.6% Table 11. Sununary of G oup Incidence of

Nasal Shedding G oup - Treatnent N No. O pip that
wilhmdydeegesat | east one day | ncidence Rate vQRFZus2006@62662
jig (1 dose) 12 1 8,3% VvORF2 -8 lig (I dose) 12 |

8.3% VORF2 .4 tor (1 dose) 12 1 8.3% 4 tOR F2 - 16

tig (1. dose) TORF2 -X ptE, r (1 dose) 12 1

for al joust 5 davs and recovering it in the supernate wther than allowing expression o
procesd for less than § days and recovering ORE2 from ihe colls, provides a great increase in

ORF2 yiclds, and s sipmficant improvement over prior methods,

EXAMPLE 2

h

This example provides data as o the efficacy of the invention claimed herein. A

1060mL spinner flask was seeded with spproximately 1.0x10° 86+ geligml in 300ml of

Excell 420 media. The flask was ihen incubasied i 27°C and agiisied at HGrpm.

Subsequently, the flask was scoeded with 10 mi of PCV2 ORF2/Bac p+6 (the recombinant

10 basulovirus condairang the POV ORF2 gene passaged 6 additional times in the S inscot
celis) virns seed with 8 8.1 MOT after 24 bours of incubation.

The flask was then incubated st 27°C for atoial of 6 davs. Afler incubation, the flask

was then cenirifaged and three samples of the resulfting supernatant were harvested snd

insctivated. The supomstant was inactivated by bringing its femperature to 37 = 2°C. To the

first sample, a 04M solution of 2-bromoethylencamine hvdrobromide which had been

St
(¥

eyelized o 0.2M binary ethiyionimine (BED in 03N NaOH was added 1o the supernatsnt (0
give a final concentration of BEL of SmM. To the second sanple, 1omM BEI was added o
the supernatant. To the third sample. no BE! was added to the supernatant. The sumples
wore (hen stirred contimously for 48 hus. A 1.8 M sodiom diosdfate sohetion o give 2 final

20 minimam concentration of 5 mM was added 10 newimalize any residual BEL The quantity of
ORF2 m each sample was then quantified wsing the same ELISA assay procedure as
described in Example 1. The resubty of tis may be seen in Table 2 below:

Table 2

Sample QORFY in supernatant {4
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10

83% [ORR -4 pg (1 dose) Il | 9.1% KY (2 doses)

41, 7% Chal  enge Controls 10 80% Strict Negative
Controls 11 7 fi3.6% VvORF2 isolannt viral ORF2;
wodeb#osase econbi nant baeul cci ns extlied whol ep€@lidre06/062662
VirW= PCV2 virus grown in suitable ettli culture

The Summary of G oup Incidence of litterus" G oup

I nci dence or Gastric Ucers. Goup Mean Lung Lesion
Scores, and G oup incidence of Lung Lesions are shown
bel ow in Tablel2. Six pigs died at the first test
site daring the post-vaccination phase of the study
(Goup, 4, N1t Goup 6, NI, Goyp, 8 N2/ " Goup 9,
N-2). Four out of six pigs had f| bri nous IeS| ons in
oneot—ffor-e unuy cavi-tied&-one ﬁi“ (-cFeup—6r—had

| esi ond consistent with clostri di®dF di sease, and one
pi.g.-(Group.9).ihad no gross lesions. None of thc pigs
that diked 10during the post-vacgizpati on phased of thq
study had | esiions consistent with PMAS. Pi gs
that diéd post-chalTenge and pirgs euthantzedon Day
49 were necropsied. At necropsy, ictenis and gastric
ul cahis ewepie daahstprefartutiailaiinyifi BRI Poes W ok egakgads 0
mean ,4 lung lesions, Goup 9 had | owest man % | ung
S*Eléféqméﬁ@m(n@% the M*Pﬂlwﬁb’y UBTd apichs idpdt. Ohig B eyiddnded by
0.50% and Group 5 with 0.68 L15% G oups 2, 3, 7 and
ﬁ’é iy e (e g Heses ook ORG% PUFE SRR §m(f dhe 351237%%*@&

SRR USSP Y S YRR LB SRS BLT Y el

p,ggg {.ntgt%e four groups. Wth the exception of Goup 9
W|th 0% | ung | esions noted, the renaining 8 groups
had 5: 36% | ung | esi ons. Al most al | | ung | esions
noted were described as nd/ purple and consol i dat ed.
20Tabl e 12. Sunmary oEX&MSUH3 | nci dence of |deal s.

G oup incidence of Gastric Ucers Goup Mean % Lung
Les IT6h <QEar derongimgs daatie Prerderaionct skigbly o sighsale

t ed
p ﬁcnei}n. of mcom‘mgmﬁ POVZ ORFZ to large scale production of recombinant POVZ

ORF2. 5.0 x 16 cellsiml of S8+ colly/mi in 7606mL of BxCelt 420 media was planted in a
20080mL. Appliken Bioreactor. The medin and cells wore thes incubated at 27°C and
agitated @t FOURPM for the next 68 hoars. At the 687 howr, 413mL of PCV2 ORF2
Bacploviras MSV+3 was added o 7000mL of BxCell -}2{} vrodtam.  The resubant mixture
was then added o the bioreactor. For the next seven davs, the mixtare ways incubated at 27°C
and agitated at I0ORPM.  Samples from fhe bioreacior were exiracied every 24 hows
beginning at day 4, post-infection, and each sample yas centrifaged. The sapernatant of the
samples were preserved and the amount of ORF2 was then guantified nsing SDS-PAGE
depsitometry. The resudis of this can be seen in Table 3 below:

Table 3
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Tr eat nment
| nci dence or

Casie, 100HTREF

VORF2 -
(0%

16 ng-

| ans Gastric U cers Mean % Lung Lesions

Lung Lesi ons Noted
0/12 (0% 0112 % 10/12 dose)

woSoggdmee) 0112 (0% 0112 7, 420.2% 10112

(1

(83% Cl VORF2

HE052006/062662

Day afler infection:

ORF2 in supemmatent (pg/mly ]

4 2833
3 41.33
& 3133
7 60,67

EXAMPLEA4

This example fesis the efficany of seven POV2 candidate vaccines and Forther deflaeg

efficacy parameters following exposwre {o a viralent siain of PCV2. One huadred and eight

{108} cesarcan derived colostrum deprived (CDULY) piglets, 214 days of age, were randomly

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

Example.
Fable 4. Generat Study Pesign
Growp | No. Of Treatment Dayof | KLEICF | Challenged | Necropsy
Flas Treatment | A onDay with on Day 49
21 and Virulent
Day27 | PCV2on
Day 24
12 | POVZ Vaccine No. o + . : 5
1 - (WOR¥? 36 ng) ;
H
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(83% VORF2 -4 p g ( |. dose) 0/12 (0% 0/12 9:20 ..
209w 10/ 12 (0% (83% rORF2 - 16 pg O W 1 ON
0/11 1,5 iz 4.74% 4/ 11 (Lose) (0% (36% cr:
WO 2007/094893 PCT/US2086/062662
2 12 PCV2 Vaccine No. & + + +
2-(VORF2E pg
3 iz POV Vacole No. 4 + + +
3 - (FORFI 4 pg)
4 iz PCVZ Vaceme No. G + + ¥
4~ FORE2 16 po)
3 12 PCY2 Vaccine Ne. B + + +
5~ (rORE2 8 u)
4] i2 PCVE Vacoing No. 8 + & +
6 - {rORF2 4 ng)
7 12 POVZ Vacoine No. & + &
7 - (Killed whole
cell virug)
8 12 None - Challenge NA + + +
Controls
9 12 None - Siriei Nia + - +
Neguiive Controf
Group

VORF2 = jsolated viral ORFI rORP2 = recombinant baeidovins expressed OREZ; killed whole cell
wirus = POV virgs grown fnoseitable cell ewdture

Seven of the groups {Groups 1 ~ 7) recetved doses of PCV2 ORE2 polvpeptide, one of

the groups acted as a challenge contral and reccived no POVZ ORFZ, and snother group
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rORF2 - 8 vg (1 dose) 0/12(0% 0112 0.68.* 1.15%

19/12 -~ (0% *2_ r0-41 dose) (Vii (0% O/11
2,95 5,120 7/11 (0% (64% KV ( doses) 0/12(0%
WA #087/004896 219980/ 12 ' PCT/US2006/062662

soted as the sirict negative control group and also received no PCV2 ORF2. Ou Dav 4,
Groups § through 7 were treated with assipned vaccines. Piglets in Gronp 7 were given 3
boosier reatment on Day 14, Piglets were observed for adverse cvents and injection site

reactions fbllowing vaccination and on Day 19, piglets were moved 10 the second siudy site.

A

At the second study site. Groaps 1-8 were group housed in one building while Group 9 was
howsed i & scparate building. AR pigs received keyhole limpet hemosyanin
(REHyincomplete Fround’s adjuvant (JOFAY on Days 21 and 27 and oa Day 24, Groups 1.8
wars challengad with a virndent POV

Pre~ and posi-challenge, blood samples were collected for PCV2 serology.,  Post-
in challenge, body weight data for derermination of average daily weight gain (ADWS), and
clinical symiptoms, as well as nasal swab samples to dewermine nasal shedtling of PCV2, were
colfected. O Day 49, all surviving pigs were necropsied, fungs were scored for lesions, and
selected tissoes were preserved in formalin for Immmnohistachemisiry (1HC) testing at 2 later

date.

ey
L]

Matorals and Methods
This was a partiaily blinded vaccination-challenge feasibility stady conducted in
CDCD pigs, 9 1o 14 davs of age on Day 0. To be included in the siudy, PCV2 IFA titers of
sows were < 11000, Additionally, the serologic statag of sews ware from 2 knows PERS-
20 negative herd.  Twenty-cight (28) sows were tested for POVY serological siatus. Fourteen
{14) sows had a PCV2 lier of £ 1000 aud were tansforred 10 the first study site. Omns
busdred ten {110 piglets were delivered by cesarean section surgeries and were available for
this study on Day -& On Day -3, 108 CDCD pigs at the first study site wore weighsd,
identified with car tags, blocked by weight and randomily assigned to | of Y groups, as sel

forth above In table 4. IF any fest auitmal mesting the inclusion criteria was earolied in the

[
iy
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(0% (75% Challenge Conlrols ORO 0110 9.88 29.2%
8/10 (0% (0% (80% 9 Strict Negative 0/11 (0%

01 1 0111 0/11 Controls (0% (0% (0% iORLli2 =
waoloe/@asowi ral ORI 2; rORF2 recant-it V. racipCI/US2006/062662

study amd was later exchuded for any resson, the Investigator and Monitor consclied i order
to defermine the ase of data collected from the anbmal in &he [nal avalysis. The date of
which enrolied piglels wore exchsded and the resson for oxclusion was documented.

Initiadly, no sows were excluded. A tofal of 198 of an gvaidable 110 pigs were randoraly

1y

assignod to one of ¥ groups on Day -3, The two smaliost pigs (Nos. 17 and 19) were oot
assigned to a group and were available as extras, if needed. Daing the course of the study,
severgl auimals were removed.  Pig 82 {Group 9 on Day -1, Pig No, 36 (Group 6) on Day 3,
Pig No. 33 (Gronp %) on Day 4. Pig No. 28 (Gronp %) oa Day & Pie No. 69 (Group B on
Day 7, and Pig No. %3 (Group 4) on Day 9, were each found dead prior to challenge, These
in six pigs were not melnded in the final study resulis. Pig ne 17 {one of the extra ples) was
assigned to Group 9. The remxaining extra pig. No. 19, was excladed from the sludy.

The tormulations given 1o each of the groups wore as follows: Growp 1 was designed
to administer Il of viral ORF2 (vORF2) containing 16 pg ORF2/mi  This was done by

mixing 1024 ml of viral ORFZ (356 pgf28 paimi = 1024 nd vORF2Y with 3.2 mi of 0.5%

ey
L]

Carbopol and 2.36 ml of phosphaie buffered saline at a pH of 7.4, This produced 16 ml of
formulation for group 1. Group 2 was designed so adminisier lml of vVORFZ aﬂnwhung 8 ug
vORF2/ml. This was done by mixing 3.17 mi of vORF2 (128 pef25 pe/ml = 5.12 wi
sORF2) with 3.2 ml of 4.5% Carbopol and 7.68 mi of phosphate buffered saline at a pH of
7.4 This produced 16 mi of formuiation for group 2. Group 3 was designed o admmister
i Il of vORF2 containing 4 pg vORFLimd. This was done by mixing 236 ml of vORF2 {64
/25 pgfml = 236 ml vORF2) with 3.2 mi of 0.5% Carbopol and 10.24 nd of phosphale
buffered saline at a pH of 7.4. This produced 16 mi of formulation for group 3. Group 4 was
designed io administer 1nd of recombinant ORF2 GOREZ) containing 16 pe fORFYmi. Tis
was done by mixing 2.23 mf of ¥ORFX (312 /230 geiml = 223 ml tORF2) with 6 4 ml of

23 0.5% Carbopel and 23.37 ml of phosphaie buffered saline at 3 pH of 74, This produged 32
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4

stole cell virus---- PCV2 virus grown in suituble
The Sum aty of G oup IHC Positive Incidence Results
is shown in Table 13. Goup 1 (VORF2 - 16 pg) and
wo Bopoesse TOM - 8 pg) had the | owest rate of pd&&us2006062662
positive results (16.7% . Goup K (Challenge
Controls) and Goup 9 (Strict Nenntive Controls) had
the highest rate of INC positive results, 90% and
91).9% respectively. Table O Summarydtive Incidence
Rate Group Treatnment N No. O pigs that had at | east
one tissue positive for PCV2 Incidence Rate VORE2 -
ofl 6f fringlagol fet@sey 4. 1Q0@ s dddpned to adminisier 1ml of MERF 2ontainGigPQ
(1 dose) 123 25.0% 3 NORP2 - 4 pg (1 dose) 12 8 662%
Byo { BB ._Ti%wgéor(qby g:é\glé:)i.ll ml of ORT2 (256 ue/230 ppimt = 111wl
tORF2) with 6.4 ml of 0.3% Carbopol and 2449 m! of phosphate-buffered saline at & pH of
7.4, This produced 32 mi of formulation for group 3, Group 6 was designed to adminisier
1m} of fORF2 containing 8 pg fORF2Ani. This was dong by mixing 0.56 mi of 1ORF2 (128
pE/230 pefoxd = 0.56 mi fORFI} with 6.4 ml of §.5% Carbopol and 25.04 mi of phosphais
buitered sgfne af 2 pH of 7.4, This predloced 32 mi of fomukation for group 6, Group 7 was
designed 1o administer Tad of PCVZ whole killed calf vaccine (PCV2 KV} contatning the
MAX PCV2Z KV, This was done by mixing 536 mi of POV2 KV with 14 ml of §5%
Carbopol. This produced 70 sl of formuistion for grovp 7. Finally group B was designed to
adnunisier KEH 88 0.3 pg/ml or 1.8 gpéml per 2 ml dose. 'This was done by mixing 40,71 ml
KLH (7.0 ug proteinfoad at 0.3 gefml = 370 mi (7.0 pa/ml}x) = (0.5)570 miy), 244,29 ml
phosphate boffered salise at a pH of 7.4, and 285 ml Freunds adjuvant. Table 3 describes the

tirne frames for the key activities of this Example.

Table 5, Stady Activities

Study Stisdy Activity

Day

-4, 010 4% | General observations For overall health and clinical sympioms

-3 Weighed, Randomized o groups; Collected Blood ssmples

from all pigs

¥ Health examination: Administered [VP Nos. 1-7 to Groups 1-

7. respectvely
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21

Treated Groups 1-9 with KLHACFA

24

Collected blood and nasal swab samples from sll pigs
Weighed ali pigs; Challenged Groups 18 with POV challenge

makerial

Collscted nasal swab samples from all pigs

Trested Groups -9 with RLHACEA

Collected biood samples from all pigs
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45 Cofterted blood and nasal swab samples from all pigs:
Weighed all pigs: Necropsy ol pigs; Gross lesions noted with
emphasis placed on icterys and gastric aloers; Lungs evaluated
for lestons; Fresh and formalin fixed tissys samples ssved; In-

tife phase of the study completed

Following completion of the in-life phase of the study, formalin fised tssues were
examined by Immunohistochewmistry (THC) for detection of POVZ aatigen by a pathologist,

blood samples were evaluated for PUV2 serology. nasal swab samples were evaluated for

L

PCV2 shedding, and average daily weight gain (ADWG was determiied from Dayv 24 o
TDay 49,

Aniraals were housed ot the first shudy site in individuad cages in five rooms from
birth o approcdmately 11 days of age Gapproximately Bay 0 of the steder. Bach room was
identical in lavoud and consisted of stacked individoai stainless stesl cages with hested and
10 filkored air supplicd sepavately to cach isolgtion anit,  Back roem had scparste hest and

ventifation, thershy proventing cross-contamingiion of air berween rooms.  Animals were

boused in two different buildings at the second swudy site. Growp & {The Swict negative

comtral group) was housed separately in g converied fintsher building and Groups 1-8 were

housed n converied norsery building. Esch group was housed in a separate pen {11-12 pigs
i3 per pein and each pen provided approximately 3.0 square feet per pig. Fach pen was on an
elevated deck with plastie slated fooss. A pit below the pens served as a holding tank for
excremen and waste. Fach building had Hs own separate heating and ventilation systerms,
with Hitle kelithood of cross-contamination of air between buildings.

Az the firss seady site, piglets were fod 2 specially formulated mlk ration from bith o
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spproximately 3 woeks of age.  All plulets were consuming solid. special mised ration by
Day 19 (approvimately 4 15 weeks of age). Af the second stady site, all piglets wers fed a
custom non-medicated commercial mix ration appropriate for their age aad weight, o
libihon, Walsr at both study sites was also availabie ad libifuin,

3 Al test plgs were wealed with Vilansin E on Day -2, with iron injections on Day -1
and with NAXCEL® (3.0 ml. IN. i alternating hams) on Days 16, 17 1B and 1% In
addirion, Pig No. 32 (Group 93 was treated with an fron igection on Day 3, Pig 43 (Oroup 6
was geated with an iroa injection on Day 11, Pig No. 6% (Group B) was puated with
NAXCEL® on Day 6, Pig No. 74 (Growp 33 weas treated with dexamethazone and penicillin

in on Day 14, and Pig No. 31 {Group 1) was freated with dexamethazons and penicillin on Day

13 and with NAXCELE on Dey 14 for varions healik weasons.
While at both study sitex, plgs were ondor vetesinary cars. Andmal health
examinations were conducied on Day ( and wese recorded on the Healeh Examiastion Record

Fomy Al animals were in good health and suiritional status before vaccinstion as

Yot
)

defermined by observation on Dav 0. All test andmals were sbserved o be in. good health and
nugritonal status prior @ chalienge. Carcasses and tissues were disposed of by rendering.
Finat disposition of study andmals was records on the Animal Disposition Record,

On Day §, pigs assigned to Groups 146 received L mb of POV2 Vacoines 1-8,
vespectively, IM m the left neck veglon psing a sterile 3.0 ml. Luer-leck svrnge and a sterile
2 20z x 45" needle. Pigs assigned to Group 7 received 20 mb of PCV2 Vaccine No. 7 1M i
the Jofi neck region wsing 3 sterile 3.0 sl Luer-fock svringe and 2 sterile 20g x 16" needle.
On Day 14, pigs assipned o Gronp 7 recctvad 2.0 mL of PCVZ Vaceine No. 7 IM in the
right neck region usmyg a slerile 2.0 mL Luer-dock syringe and a sterile 26 5 %" neadle,

On Day 21 all o5t pigs received 2.0 mb of KLHACFA 1M in the right ham roeion

25 using g sterile 3 0 mL Luer-lock syringe and » sterile 20g x1" needle. On Day 27 al tosi pigs
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received 2.0 mL of KLEACFA in the lefl ham rogion using a sterile 3.8 ml Luerlock
svringe and # sterile 20g x 17 needle.

On Day 24, pigs assipned to Groups -8 mosived 10 mi of POV2 [SUVDL
challenge material (3,11 logiw TCIDww/mE) IM in the foft neck region axing a sterile 3.0 mi
Luer-lock svringe and a sferile 20 x 1" needle. An additicnal 1.0 mi. of the same material
wag administered IN to each pig (1.5 md. per nosiril) using a sterile 3.0 mb Luer-lock syrings
and nasal canala,

Test pigs were observed daily for overall health and adverse evenis on Day -4 ond
from Dav 8 to Day 19, Observations were recorded on the Clinical Observation Record. Al
test pigs were observed from Day 0 1o Dav 7, and Group 7 was farther observed from Day 14
o 21, for ingection site reaciions. Amrég:e daily weight gain was determined by weighing
cach ple on a calibrated scale an Days -3, 24 and 49, or on the day that a pig was found dead
after challenge. Pody woights were recorded on the Body Weight Form.  Day -3 body
weighis were ntilized to block pigs prior o randomization. Day 24 and Day 4% vecight data
was wiftized to detormine the average daily weight gain (ADWG) for cach pig duwring these
time poings. For pigs that died after challenge and before Day 49, the ADWG was adjusted
represent the ADYWG from Dav 24 1o the dav of death.

Irs order o determine PCV2 serology, venous whole blood was collecied from each
piglet from the orbiial venons sinus on Pavy <3 and 14, For each paglet, blood was collected
from the orbial venous sinns by nserting a stenle capiliary tube e te medial canthus of
one of ihe eves aud deabrang approximately 3.0 ml of whole bood into o 4.0 ml Serum
Scparater Tube (85T) On Days 24, 31, and 49, veaous whole blood from each pig was
coliscted from the anterioy vema cava nsing & sienle 18g x 124" Vaculainer needle {Becion
Dickinsor and Company, Fraoklin Lakes, New Jorsey), & Vacutainer needie holderr and & 13

mi 88T, Blood collections at each time poimt were recorded ea the Sample Collection
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Record. Blood m epch SST was allowad to clot, sach 58T was then spun down and the
sennn harvested. Harvested sorpm was tramsforred 10 @ sterile snap wwbe and stored o -7k
107 C umitl tested & a ster date. Serum samples weore fested for the presenge of PCV2

aatibodies by BIVI-R&D personnel.

L

Pigs werg observed once daily from Day 20 io Day 49 for clinical svmpicms and
slintcal observations were recowded on the Clinical Observation Record.

To 1ot for POV2 nasal shedding, on Days 24, 25, and thon svery other odd numbered
study day up to and incheding Day 49, a sterile dacion swab was inserted indra nazally fmo
cither the left or right nostrl of cach pig (one swab por pigl as asepucally as possitle,
in swished around for 8 fow seconds and then removed. Each swab was then placed o a

single sterile smpecap twhe containing 1.0 mi of EMEM media with 2% IFBS, 30 units/ml.
of Penicithn, 300 pgiml. of Streeptomvein and 2.3 pgiml. of Fungizone. The swab was
broken off in the mbe, and the snap wbe was sealed and appropristely Isbeled with animal
ranaber, stedy number, date of collection, study day aod “nasal swab”™ Sealed snap tubes
i3 were stored af 36 + 1P Ol wansported overnight on fce to BIVI-St Joseph. Nasal swab
collections were rocorded on the Nasal Swab Sowmple Collection Form,  BIVERED
conducted quantitative vims isolation (V) tesdng for PCVZ on nasal swab samyples. The
resuls were expressed in fogy valoes, A value of 1.3 logs or less was considered negative
and any value greater than 1.3 logs was considered positive.
20 Pigs that died Mos, 28, 33, 56, 69, 82, and 93) ai the st study sife were necropsied
o the level necessary fo determine a diagnosis. Gross lestons were recorded and vo tissuss
were refgined from these pigs. At the scoond stedy site, prgs shat died prior {0 Day 49 (Nog.
45, 23, 3%, 39, plgs found desd on Day 49 prine to eutherosia {Nos. 2, 43), and pigs
culhanized on Day 49 were necropsicd. Any pross lesions were noled and the percentages of

23 fumg fobes with lesions were recorded on the Necropsy Report Form.
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From cack of the 103 pigs necropsied af the sceond study sibe, a Gesue sample of
jousid, hmg, heart, lHver, mesenteric Ivinph vode, kiduey and inguinal lymph node was placed
wsto = single contamer with buffered 10% formalin: while ancther tissuc sampie from the
same aforomentioned organs was placed imio & Whirk-pak {M-Tech Diagnostics Lid,

5 Thebwall, LK) and cach Whirl-pak was placed on ice. Each container was properly lebeled.
Sample collections were recorded on the Necropsy Repori Form,  Afterwards, formalin-fised
issne samples and & Diagnostic Regoest Form wore submitted for IO wsting,  1THC @sting
was conducted i accordance with standard ISU laboratory progcedures for receiving samples,
sample sod giide propavatics, and stainiag fechnigues.  Fresh tissues in Whid-paks svere

3] shipped with foe packs ko the Study Monstor for storage 7% 2 167 O ad possible futuse
mre. Formalin-fixed Hssucs were examined by g pathologist for detection of POV by 1HC
and scored using the following scorisg system: 0= Nong; 1 = Scant positive staining, fow
sites; 2 = Muoderate positive staining, maltiple sites; and 3 - Abundant positive sigining,
diffuse throughowt the tssue. Due to the faot that the pathologist could not positvely

differentinie ingoinal LN from niesenteric LN, results for these dssues were simply labeled as

poee)
Ly

Lymph Node and the scors given the highest score for each of the two tissues per aninssl.

Resclis
Results for this example are givew below, Tuis noted that one pig from Group 9 died
i before Day 8, and 5 more pigs died post-vaccmation {1 pg from Group 4, § pig from Group
&, 2 pigs from Group 5; and 1 pig Bom Group 9. Post-morten examinalion mdicated all six
dicd due to mnderlying infections @$hal were not associated with vacommtion or PMWS.
Addigonally, no adverse sveis or infeciion sfte reactions were noted with any groups.

Average daily weight gain (ADWEG) resulis are presented below in Table 6. Group 9,

[
thr

the sirigl negative condrol group, had the highest ADWG (1,06 = 0.17 Badday). followed by
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Group 5 {094 0.22 thsiday), which received one dose of 8 pg of fORF2. Gronp 3, which
received one dose of 4 py of vORFZ, had the lowest ADWG (049 & 021 hs'day), foHlowed

by Group 7 {0.50 0.1 lhs/day), which received 2 doses of killed vaccing,

Table 6. Summary of Group Average Daily Weight Gain (ADWG)

Group Treatment XN | ADWG - Ihsiday (Day 24 to Day 49 or

adjusted for pigs dead before Day 29

i ¥ORF2 - 16 pe {1 dos) 12 QR7 £ 029 Besiday
3 vORF2 — ¥ ug {1 dose) 12 §6.70 4 8.32 Bwiday
3 |+ORF2 -4 g (] dose) 12 0.49 % 0.21 Ihsiday

4 TORF2 « 16 pg (1 dose) 1% .84 + 050 Ths/day
3 rORF2 - B pg (1 doscy i2 0.9 £ $.22 Ihe/day
& | TORF2-4 pg(l dose) 11 6724 625 thsfday
T 1KV {2 doses) 32 £.50 4 4115 The/day
8 Challenge Controls 10 €76 = .19 he/day
9 Siriot Negative Conmols 1t 186 = 0.17 ths/dav

; i

CORF2 = igolated viral ORF2; sORF2 = recombinsnt baeufovirus sxpressed ORF2; killed whole aell
virgs = POVE vivas grovws inosuiteble cell culrare

PCV2 servdogy resulis are prosemied below in Table 7. Al nine proups were

seronegative for PCVZ on Day -3, On Pay 14, Groups receiving vORF2 vacoines had the

highest titers, which ranged from 187.3 10 3202 Pigs recetving killed viral vaccine had {he

next highest tiers, followed by the gromps receiving rORF2 vaccines. Groups 8 and ¢
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rematned seronegative at this tme. On Day 24 and Day 31, pigs receiving vORF2 vaccines
continued 1o demonstrate 4 strong serological response, followed closely by the group that
recetved fivo doses of & killed viral vaccine. Pigs recsiving rORF2 vaccines were siower to
respond serologically and Groups 8 and 9 sonlineed io remain seronepative, On Day 49, pigs
recuiving vORT2 vaccine. 2 doses of the killed viral vaccine and the lowest dose of rORED
demonsirated the strongest serological responses. Pigs receiving 16 pg and 8 up of 1ORE2
vaccines had slichtly higher IFA titers thar challonge controls. Groap 9 or Day 49

demonsirated a strong serological responss.

Table 7. Swmmary of Group PCV2 IFA Titers

AVERAGE IFA TITER

Group Treatmcnt Day -3 | Day 14 Day 24 | Day 31%% | Day 4005+

i VEORFZ - 16 pg {1 dose) hlERY] S92 L 4004 78G66.7 118545

]

VORFZ-8pg(tdese) | 500 | 5000 | 34667 | 6000 | 10IRLE

3 VOREZ - 4 ug (1 dose} A0 1875 | 113 7333

1ud
ted
L3
ih

-
b
Lad
Led
Aed

4 | sORF2~i6pafldose) | SO0 | 955 | 15500 | 30909 5000.0

3 rORF2 - 8 ug (1 dose) e | TAp BR7.S 22667 74167

6 sORF2 -4 pg (1 dossy 300 0.0 330.0 31182 i037.n

7 KV (2 doses) SG00 | 2042 1 30873 T 46208 | 86800

8 Challenge Controls 500 380 304 iRt 54333
9 Strict Negative Copirals | 360 | 503 3% 343 61364

YORF2 = isolated viral ORFZ; rOREF2 = recombinant baclovings expressed GRF2: killed whole cofl

47



Conn- W (0% VURF2- isolaicci vird ()R12; KAM,
i txt ombunm bactil oveas evrosse4 O L12; KV or killed.
s'llole cell virus s' PCl/2 viris. grown in suitable

WOLd00009k898IT € Results of this study indi cateudbitos2es2
all further vaccine efforts should focus on a r ORF2
vacci ne. Overall, nasal sheddi ng of PCV2 was detected

post - chal | enge and vaccination with a FCV2 vacci ne
resulted. in a reduction of shedding.

f munohi stochem stry of selected | ynphoid tissues

al so served as a good paraneter for vaccine efficacy,
vigheFedgivamer divifterdhveles in ADWG, clinical synptons,
“Eih grigpfg e pme s, e SR St s Seipiee et etahe Bty A ERidFA
This study was caopplicated by the fact that

BELYF AR *W?ﬂbﬁ@? “*Mioduced” at 10sone point during

e st ysy,.. as evidenced by nasal. sheddi ng of PCV2,
ﬁ%ﬁﬁﬁééro%bnversion and positive 1UC tisanes in

QU M erodsh€ strict negative control group. Disc
Seven PCV2 vaccines were evaluated in this study,

whi The desutd fistedle foarobaiotl: bldrbdicndoseart pyehal 1oy woRE2
antigen adm ni stered once on Day 0, thine different
RdoBés tupnretysofofeslFORFRe rrbisgraimua deri Mingtmer Behaderc dbwammdDay
0 and gne dose |evel of killed whole cell PCV2
ResREeph £ Oud ihPerist e BpbiT irsiitoscieaopi iyt Suomipgrof Croup

EETE N ML LR R

TN , X I.RGLOAE |
R ot e SR b e L B
sth@ Sk kRbi@ANbehRRr, SAGARGs schVRSkiid 1 Ghde RESOT PigQUlgRing
the | owest incidence of overall clinical synptons,
the Bdovcoiestol RORE2abigd yoch@iledd up berURGDes pigs atcaviof 2 nasal’
sheddi ng of PGV2, the second |owest rate for mean %
KMuigyior st Bridengrary e 176Vie Sticsitpreiviie A ¢re of BIRE2 gk the strist
positive | BC tissue Interestin G ou

. | ly,. 4,
BREIE POHRE &R 40 nﬁi%wg?a* oo %P§%§¥¥’$Sg’é‘n*hgrﬁéfﬁ¥‘

3 o1V e} ol fingin.as well .Qr better,than,
i3 de .ags:t}gte:g?u} %n%ﬁt%&?%ﬁﬁ%ﬁ ﬂ.a%gﬁlgzljugﬂ% e&}%jllm'ltﬂg\%e ai] . 1 %Gilf%{g i©
20500Ghs LRGLABNGS). 0k BRI IRLY RERAWE Rlind R e Ya@lB nic for
i nci dence of overall clinical 'synptons, a higher rate
ma@vsnasal sheddi ng of PCV2, a higher nmean % | ung
| esions, and a higher rate for positive MC tissues
Man Tk@vereipingdengtad thngrl spraptoravatisgdtgsen\ghvingh Cieys vhvavsg
i ndi cated that the differences between these two
2y PHlHORME reecHdt DSLRPIrSEalq ne S KGRT-riccae ot Tt
N qnduct ed .on these data, but ere was an obseryed
20 oGt YR i St M B HE e v S
o 0e3PRS VAE ShAALEAY cofoPhg 8l 8uAbekg 8 hd Lol
q;s ngl &BLE Q”S\} .Fg%agx%éa?ﬁem%cgér%ﬁ}gtgé gtgupam%c“ﬂ gug a?&mgz or

=]

udy ‘Site. _ S were fro oup
kPR U reclibth €01 BGORVERh: BANBELIRL raNONGinRll st hiBorSioX
pi gs denonstrated | esions consistent with PMA5, no

Hachreraey @uoapsiwer e reported and overall, all sewn
vacci nes appeared to be safe when adm nistered to
pi gSvaEPiproRit e bstven Brogegyariagfas gefe . ThDarekmugeetvive 2 doses
§$§p:vaccinatlon hase of the study, pigs receiving
Ottt FSPROTAS i e S e (1§76 VIORRDURF ARE FeFdvep* 18 o
killed whole cell vaccine had the highest [FAT
| evel s, while Goup 5 had the |owest [FAT |levels
just prior to challenge, of the vaccine groups.
Al t hough not formally proven, the predom nant route
of transm ssion of PCV2 to young swi ne shortly after
weaning is believed to be by oronasal direct contact
and an efficaci ous vacci net hat reduces nasa
sheddi ng of PCV2 in a production setting would help
control the spread of infection. G oups receiving one
of three VORE2 antigen |evels and the group =dying 8
gg of rORF2 had the | owest incidence rate of nasal



of cl

i ni cal

and al

performed equally with respect to nasa

wo/mbBdouse3VORF vacci nes did not perform as wepdT/@006/062662

r ORF

pr esent

vacci nes,
"nmenti on,

three g
sheddi

synptons. Goup 3 (4 ug of vORF2antigen)
had the | owest nortality rate,

roups
ng.

in yet another aspect of the

2ml12 dose Conventi ona

CDCD

st udy,

pi n nodel

the efficacy of a maxi num dose of a

Killed PCV2 vaccine in the

in the face of a PCV2 chal |l enge was
deternmined. O the seven vacci nes eval uat ed,
the killed whol e cel

nthis

PCV2 vacci ne perforned

VOREL, WORSH OB Igbret & of €D widile d:wondasesnndl ghobd iaed 0%

whol e cel |

updddirgies. hi ghest rate of abnor mal

second hi ghest overall
(58.3%,

Al

se
hig

i
2an

nmea

hi ghe:
el it

g

ce

R

of .n

g

S
th

PCV2 vacci ne had the | owest ADWG the
behavi or (583%,
i nci dence of clinical
the highest nortality rate (167%,

t he

ynpt ons
e

41.79) ,

i gh

i nci dence of | ugg.lB8hAa: ULkl and a noderate

MC incidence rate 1 n tissues (41. 7% . However. was

G
ST |
sheddi ng of PCV2 was
par afret er and.

effegctive arim
oril tH]

anot her"aspect

the pr

ng
o

ass
evi

an .t

¢ frEoRTR
cBaSalY ndREn

A

'3
ent*6h.
effic
Cy par a

AY

£
I'T OIT

tHis

nost

occuis followng intr
vacci nes reduce nasa

revious—studies

SYOREZ 16 b doree

chall.an

%
tHa
o n

sh

re-meant
‘_’l
rdidal

t
%

cha

A d

H oD
'rece R

shé&ddi n

i B

|+ £
pUT TS

3 C$f 12 PCQV2 212
g Lhat  Boye

UlTl

P\.JQL
anid
shou

vaccC
aris

aa L1t
CTrTal T OTT \/’ mouroa

epORYS- Hug (1 dvee |
d continue to he
ne trials as wel

er-4
tir
ev

BF-;
al uat ed

are._that

L P

at W¥ie i ndi ¢éate t hafizw
2050t ¢

wis fr
LS

in futu
1ddi¥¥ on

bm-t-hi-s

e PCV2
hl Seinc

stidwv
StUay

C l:12

CTEE

hal |
mul t
adve

one Of vDRE2 -Nglslnakds S

ng.fromihis sti

rar ks of RAMS i s
nucl eat e&gi ant h
Fse, _events or in

dy
off
[ yn
i st
| ec

- PlshAWS

| d&YT8sS.
tion sit

t.ymmha

At t |
e _react

Anat het
phoi d depl etion

enopat

and
B 1y,
ons we

one of the

y is

®3%0)
re

tiyde
vacCccC
youn
ef fi

d @t ey, adibie
nes appeared to
J P11 gs. <.
cacy of eight POl

23 EXAMRLE

7y
be

2 G

CVZ,acgi nggy an
saf e when.

adm

5 (Thics exapehe

andi dat §

b vd-con

Hoi @ ey
Nl stere
ests t

fims B

PGYP

d to
hag 2%
CV2

chal
foll
hund
depr

enge-par apefers
Wi NG "e%ﬁb@ﬁ%&ggt a
Fed and fifty (15
ved (CDCD) pigl e

T{ZC

a ivi

0)
ts,

nt 1
ﬂﬁ?ent

s@lear

ce
6-16 dd

er yghal
straln

gﬁive

) d
ly'S a

i

l ged.0s

e,  wer

R%ﬁ@ﬁ%

trum
e

btoc
of* e
Desi
G ou

oan---)na

Ked oy -weight—ang
HuEPRIG - Fée Vg e
pbi for this Exang
b No. OF Pigs Tre

22..and Doy 29
A ]

I
16
| e.
at n

ent Day

T

Tabl e ]

lLanae

] \
T CTTTg T

[ivi-ced
t h®he
-6.(gine

of ea
-\

mt-o—1
FEHCP A
al St
I ment K
H

..ent
-S43t

05 (Y |
udy
LW Cl TA

C\V2-—-on

UTI

Ddy

'Y
(A — (S pAv |

25 PRREZ 3N on Ddy

AT

46 "NBcr ¢

(38.3)

T VA

pSYidn
(0%}

49

DR (6%)

1712

(83%%0)




50 15 PVC2 Vaccine 1 16 gg rORF2 -1 M5 1314 0 & 14

2 15 2 Vaccine 2 16 pg VORF2 -Carbopol O% 14 15
PCV2 Vaccine 3 .16 otz. -Ot.F2 - Carbopol 0&14 1
WA 2007/094893 PCT/US2006/062662
8 Chatlenge Controls i3 114 B0 218 2in
{10%%) {O%%) (20%) {20%
9 Strict Negative Controly | 31 11 411 GFLE (0%%) | U711 (0%}
0% {5)

VOREZ = jsolated viral ORF2; :ORY2 = recombinent baclovizas exprossed ORF2; killed whols eel]
virns = POV2 virgs grown in suitable coll eolture
“Total mumber of pigs in cach group that demonsivated amy abnonyal behavior For at least one
5 day
“Total number of pigs in cach group that demonstrted any abnormal respiration for at least
one day
*Total nunher of pigs in cach sroup that demonstrated a cou eh for &t feast one day
*Total number of pi g5 in cach groep that demsonstrated diarches for at foast one day
i0

Table 9. Suvmmary of Group Overall Incidence of Clinical Symptoms

Group Treatnent N incidence of pigs with | Tncidence
' Clinical Symptams’ Rate
i vORF2 « 16 2 {1 dose) 12 3 41.7%
3 VORFE? — 8§ 1g (1 dose) 2o 5 7%
3 VORF2 4 ag (1 doss) 12 8 £6.7%
4 PORF2 - 16 ug {1 dose) 3 4 36.4%
5 TOREZ ~ 8 ug (1 doss) 12 j 1 §3%
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LA

15PCV-2 'Vaccine -2 16 n voRn - Cattopel O , )
15PVC2 Vaccine 3 4 pg rOR1-72 - Carbopol PVC2 Vacci ne
31perrORF2 --- Czwbopol 0 & 14 0 & 14 4- WO

w20007/Pe893PCTM52006/ 062662 vtal tin = isol aigeEds2006/062662

viral 0121:2: r0/21-2 = rno i bmant bacfl Uai ed ORF2:
KY or kilted whole cell virus PCV2grown in suitable
M culture The vacci ne fornul ations
givv.n to each group were as follows. PCV2 Vaccine
No. 1, admnistered at 1 x 2 m dose to Goup 1, was
a high dose (16 ug/2 niI dose) of inactivated
regonbi n 5 ( ] yvant ed th EMS 1; (116
uggr O?FZ@E EE”Z % P €i12 VYacci ne ‘mo 744
adrnistered—at—t—x—2-tirnt—dgse—to—Goup—2—was—a—
hi gh Hose (E2fe¥ nl dos®y of a parfially puri®fied
VI.DO.itrd generated PCM2 ORE2 antigen adjuvanted wiith
Cag bopol m&ugg:@,gmvz -t Cay bopol ). PEL' Vacciinesdo. i3,
adm nistered at 1 x 2 i 10 dose to Group 3,i was a
hi gh tdose. (16 ugL?Z 0S of Tnact] vated w
re%om [ %gmém -géomr??a en g%lj gvant ed. 6vvl t h Car bRl |

146 + { 1) REN/2. ..\ ac.ci -

:ng W@%@u ﬁﬁ{"@lur{} D reiom anabaugm?w\@%ﬁi‘ﬁkr }\\I){ﬁi whle cell
hi gh. dose (16 ug 11 m dose) of a partlally purified
VI DO RI generated PCV2 ORF2 antigen adjuvanted with
"IGal bopelel fids i ety ol QRR2 demdBarbo pel divicV/a8@ion SorNOleasbyne
admnistered at 1 x 2 ml dose to Goup 5 was a 4

dqyg/ 2 ni| dose of an 15 inactivated reconbi nant ORF2

antigen adjuvanted with Carbopoi (4 ug rORF2 -

Carl xvol ). PCV2 Vaccine No. 6, admnistered at I x 2

m dose to Goup 6, was a | ugi2 m dose of an

i nactivated. reconbi nant ORF2 anti gen adjuvanted

Kl\é' th GRRLRAROSwnbedarlitr (Er%ﬁf‘%onai@f&&%k)mu'? 2 Vaccine

7" administered at 1 x dose to oup 7, was

dose { 22, 40T 27T €) ctiviated  —
?gc ni nant Bt i gen adjqavawt é)da%gf’h Ga ?"B‘E‘?%"
ug roR F2 Carhop* PCV2 Vaecitte Ng.u ” adm ni st ered
at 1 % 2 nil dose to Group8 \NHSa |gh dose

f\

-

(pre-l nactrvariontiter—>-8-0-tpgi2-nt—dose)

| nhct il vat@F Eotfrént $ooHal (K IiF ed!\ID R 1 ganer at&d

PQ2.-$t.ruve anti.gen adjuvanted with Carbopol (>8.0

{ 1og KY - €avbopaddlden Dgy Q2 G oupsil-8 ver e ¢ eat ed

with their assigned vaccijnes. Goups 1-3 gnd 5-8

recei ved st I {heifr respectivg vacdines Again
on~ Day 14 g’é"l’(flgdcz{:%veressi"of a si ﬁgl e dose Of 16

n. ') fardacono 2\ St oct o OB

; of—v-CRE2-Cat UU[JUI Wax t€Stea--on wvwm‘m%e'h”—d‘l’é"
no‘l r eceiPBFxr ibgpsitderst on [Dayl 14, wer & obsdrved ¢For
adver<e events and_injectiion_site reactions foll ow nc

bog h vaccioeat i 9©gs. ¢68; Day 21xthe pighets vere ggved
to a second stu y site wjere G oups 1-9 1Q were sunup

nopse IL\)Jéi‘F d#l qrn a : oup 10 was—hgused; T a
separgte Be LAgF) piigs “r ecei vedikeyhcl e I4pet
heppeyarti-n omll sifi-ed-wit-h-i-ne rrpl ete_FEréund.-s

adj uvant (KERUT@EA) on. Daysz22 and 28. Of Daye28B

G oups 1-9 Welt chall enged wi th{ approxi matiely 4 | ogs
of virulent PC V:2 virus. By Day 46, very few deaths
had occurred in the challthnme annual group. ttenpt o
i mmunosti nnul ate the pigs and increase the 15

virul ence of the PCV2 challenge material, all G oups
were treated with | NGELVACAK PRRSV M N ( Porci ne
Reproductive and Respiratory Vaccine, Mdified Live

Virus) on Day 46.
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Pre- and post-chall enge bl ood sanpl es were coll ected

for PCN2 serol ogy. Post-chall enge, body wei ght data

for determ nation of average daily wei ght gain (ADWG
wangdoaswpser vations of clinical signs were oarwniesds2es:

On Da

| esi ons were recorded,

pat ho
forma

y 50, al

| ogy,

surviving pigs were necropsied, gross
ki ngs were scored for
and selected tissues were preserved in

i for exam nation by |Inmunohi Stochem stry (M)
for detection of PCV2 antigen at a | ater date.
Materials and Methods This was a partia )--blind

vagcl

natlogﬁ&%@ngﬁgg f eqd

si Qi

y stydy cgnducg d in

ays age on bay 0. To be inc ‘Uded
Hr—the—st i.n._]y,_ PgJ.L WA-MVer—of—sows—were—<t 1GGG,
Add8i t i jonattsct PepatingEpgiolgi ¢ gdfs df solls werle frdth a
L known. iPRRS-negative herd.l Sixteen (16)..SOWS. VWere......

VPR f: éﬁ}htpsb\iami p’@j.z HEF D
BT had s SR TS
to the first study site.

P g

P Peaoxi grmied, OREY: gl wipleeh
“5. 1000 and were transferred

One hundred fifty (150)

Pi ghe{ss N8 &dﬂﬁgbsegﬁﬁg ﬁgp@&mmgﬁﬁam@gt 'Fglflm%\%rcge&@ﬂg@s

and were available for this study on

8 o Bay 450 pCRCO R U8esdd shiddte FPURS bin Shugly \‘%Jhi & ﬁdﬁﬁt&r gmu;}s
wei ghed, identified “with ear tags, bl ocked by wei ght
expriinged slieddibynBisiy Ghethe el of apil siQldigy vupsisd Bgo Set 35 10
forth above in table 16. Bl ood. sanples were
Dot dequperesepsnes) o % iﬂ@%f VORE2 ¥asince Eitsronpf "?F&’I‘mﬁ*é@?‘ﬁf@
the inclusion crlt

was, enrol | and
WS DRFLP g Bt onr vy P VS B Dl
[OeS do e
A RSO BRI bR b I i
cARAleY8h Rrond DL whlia] 18s & indRhGRueROkded piglets were
excluded and the reason for exclusion was document ed.
No sows neeting the inclusion criteria, selected for
the study and transported to the first study site
wer e Exdd i d8drmiNy ofi-ghetasidee of Nowd Beddids 6181t he

0

study. and no test aninmals _were renpved fomthe
Shauglyl pri-Ofedir@end €r M Naty of. N alwlpees bt sibas ¢ nadesee Rhe
time {franes for the key ac¢tivities of this Exanple.
Tablg 17. Study Activities HudlensDeedy Study Activiity
Wei ghHed pigs; health exantred to groups; iconceit-if
bl;00d éﬁﬁ@|%§ww1&mg4 032 4{07-03 tp 5-27-03 44Q«%-03
4-07-03 to 4-14- Cbseryed for overall jhealth and
f-ar %r SE-EveEnt sTpostEvaccation At i STer ed
rgspe PHE Biredt o ro%s 1-8 Qbserved pigs>for
injertlnnrs'te reactlons- i \W0
2007/,0940823RGEAUBAG06/ 062662 144+ 21- 03 Boostkeétred
Goups 1-3, 5-8 with respective | VIss; bloodi sanplied
ald pi 4: o; Qbserv pi gs tor j.nhectiion
reactlgﬁlé la%é%%é - 5% # e

3 rORF? - 8 ng (1 dose) 12 1 83%

6 rORE? - 4 pg (1 dose) N { 9.1%




4-26-03 to Treated all pigs with antibiotics 4-28-03
;. 21 4-28-03 Pigs transported from Struve Labs,
Inc.to Vciertny Resources, Inc.(VRI) 77-50 4-28-03

wozodheasesed pigs for clinical sips post-chalp@Paons062652
5-27-03 77 4-29-03 Treated G oups 1-10 with Kli VI CFA

(¥ 1

i

cc &4 P4IN ("1 5-02-03 Col l ected bl ood sanples from
all pigs; weighed all pigs; challenged Goups 1-9
with PCV2 chal |l enge materi al ."5-05-03 Treated
Goups 1-10 with KI, WOEA 5-09-03 Coll ected bl ood
sanples fromall pigs

7 KV (2 doses) 12 & 41.7%

8 Chatlenge Controls i ‘ 8 B

g Strict Negative Comtrols H | 7 | 3.6%
CORF?2 = isolated vival ORFI FOIRF2 = recombinam taeulocins W{}m')&&i ORF2; kafled whole well

virus = POVE vivus prown i suitable celf cultars

The Semmary of Uroup Insidence of loterus, Group Icidence of Gastric Tloers,
Group Mean Luny Lesion Scores, and Group Incidence of Lung Lesions are shown below in
Tablel2, Six pigs died at the first test site during the post-vaccination phasc of the study
{Group 4, Ne=i; Group 6, N=1; Group 8, N=2: Group 9, N=2). Fowr out of six pies had
{ibrinous lesions in one o more body cavities, one pig (Gronp 6) hud lesions consistent with
closwridial discase, and one pig (Group 9 bad no gross ksions. Noswe of the pigs that died
during the post-vaccination phased of the study had esions consistent with PMWS.

Pigs that died posi-challenge and pigs enthanized on Day 49 were necropsied. At
BRCTOPSY, icterus and gasiric ulcers were DOL present in any gronp. With regerd to mean %
ung lesions, Group 9 had Jowest mean % fung lesions (943, foliowed by Group 3 with (.40
=+ 0.30% and Gronp 3 witl .68 + L153%. Groups 2, 3, 7 and § had e highest mean % hang
festons (= 7.27%). Each of these four groups contained one pig with % long lesions ©71.3%,
which skewed the results higher for these four groups. With the exception of Group & with
O% tung lesions noted, the remuining 8 groups bad < 36% hang lesions.  Almost all fung

fesions noted were descoibed as red/purple and consolidated.

Tabie 12. Swmmary of Growp Incidence of Icteras, Group Incidence of Gastric Ulcers,

Group Mean % Long Lesion Scores, and Group Incidence of Lung Lesions Noted
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10 chall enge material (3.98 log. TODSWr4 IMin the
ri ght neck region usilng a sterile 3.0 niL Liter-I|ock
syringe and a sterile 20g x 1" needle. An additiona
w0 homiouseef the sanme material was admi nister eﬂ;ﬁ,ﬁgm&mﬁ%ﬁz
each pig (0.5 niL per nostril) using a sterile 3.0 |l a
| ater-l ock syringe and nasal taint. On Day 46,
all. test pigs received 2.0 niL I NG ELVACt PRRS MV,
TM in the right neck region using a sterile-3.0 ini"
I merd ock syringe and a sterile 20g x needle. The
PRRSV ItiLV was adm nistered in an attenpt to
wheicrkage: HivE vheoe wofixbiheli REW2 chal | enge materi al

Test pigs were observed daily for overall health and

advers eventg on %, 3 and fromDay 0 to Day 31
Each"bPHE prger fléresiEtdiatie Srsuiiontarn Brip o

h.
1RG0 2 B R e v T e R e
3 { 91' ﬂﬁ s SQ@&@EH\Q@ @l‘a}(t{ﬂ@%ﬁa{&a& *S g»ﬁ?gx%%mea(;%}r%}%%@ mZ

further observed from Day 1

ku,mbﬁﬁéd:mm Sdsiiies reARC BIONT 90 m&.ﬁsﬁ@&&ai |y weight gain
was determ ned by wei ghing each pig on a calibrated
scal e on Days -3, 25 and 50, or on the day that a pig
was found dead after challenge. Body wei ghts were
r ecor dedt &4 1 Haumwey of Rispyy bl CRROTIRG Inghiepee Rt o dy
25uwei-ght-s—wer-e—utilized-to hlnr‘l( hI{‘IQ nrlnr t.0
ré@mgoni zat i GamBbay 25 andeay¥&0{Mﬁgghﬁmﬁataimmmﬁm
utilized to determ ne the average daily wei ght gain
(ADWG)| for each pig durjing thé@éMiwemnm 5. Ror
pi gs tlhat died after challenge and before Day 50, tihe
ADWG Was adj usted to rdpresent th& KBNS from Day 25
t-o—-t-he-day—of--deathe.tri.ordel to. deternine PCV/2
seﬁolcgwﬁmﬁknmmgfmhﬂﬁe bl todiwas cold ect ed {roesamreadh
S_pigllet fromthe orbital venous sinus on Days -3 gnd
14, Far @86h.pRI.oLGL« Rl opd was collected from fhe
orb|tdl venous S|nus by insefting a'sterilejcapilldry

W H Wl and

tubemtothenediat—eant-hus+of—Gre—of—t-he—eyes—and.
dr ai ni{ngAPpr dxs éesl y 13, ¥ i of whdl e bl ool ¥nT% 4
4.0 tril. Serum. Separatagr. Tubée (SST). On. Days. 25, 32,
and 5Q, werous gwhicke; blloog ffom eacly pi g was 3639
coll e¢gted fromthe anterior ena cava usingia sterijle

20g x {1 éﬁuw%éﬁ%h neﬁpl (BeTtgn T TU DIeR %ns n

and Cgnpany Lakés, i New Jersey). a
Yaceut-at-nerd+ ﬂeedle hel-der—and—a—i-3-nt-SSH-—Bl-oad|

cof | e¢t i BWE2 at reddds=t | fe Poi nt wer e 4recorded &% he
Sampl.e_Col l ection Recond. Blood in each SST: was

al fowned t o5&l Qliases®ach $STymwas then spun down gngd. th
nun harvested. Harvested serumwas transferred to a

stgrll {Bq% gpe anmd—strorediat-=70+FCuntTirested
at®a Il at erEFEOMEE um salitpl es were®tested foP*{he
P88 eq:g@----e-ﬁm-‘P»GVZ e thL%Q by Bl.V1-.R&D. per.sonnel

Pi §s Seicofgenv@echrance dai ly from wbDay 22 towDay %0
for cliinical synptons and scored for normali or
Ao Rtk WahavE: oD r-espibighl @Al COUGRL O W Gafiied
0 wighsdrpar PoRsimerer reddidddsior the dinical
(bservation Record. Pigs Nos, 46 (Goup |I) and 98
(Goups 9) died at the first study site. Both of
these 20 deaths were categorized as bl eedi ng deaths
and necropsies were not conducted on these two pigs.
At the second study site, pigs that died alter
chal l enge and prior to Day 30, and pigs euthanizal on
Day 50, were in:anple& Any gross | esions were noted
and the percentages of |uisg | obes svith | esions were

recorded on the Necropsy Report Form From each
of the pigs rtectopsied at the second study site, a
ti ssue sanple of tonsil, lung, hearty and nvcsenteric

Iynph node was placed |nto a S|ngle contalner mnth



2y

(Day 25 to Day 50) or adjusted for pigs i dead before
_Day $101 rORF2 - 16 pg - CMV5 1314 7 doses 14 1.08
(B0 | bsiday es4 vORF2 - |6gg-Cattopol 2 doses; 15 1.11
Wo.20@7/dolsesday tORF2 - 16 jig ---- Carbopol 2pdpeSsockass:
1.07 0.21 Ibsidav 4 %M - 16 pg - Carbopol. 1 dose
15 1.16 0.26 Ibsiday 5 rORF2 -4 pg - Carbopol 1 dose
15 1.07 0.26 Ibsiday 7 rORF2 - 1 pgr -Carbopol 2
doses rOR-F2 - 0.25 jig -Carbopol 2 doses 15 15 1.11
0.26 Ilisilday 0.99 0,44 |bstday 8 KV > 8.0 log -

Car bopol 2 doses 15 093t OXHobsi dav 9

Post-chaltenge, Group 3, which received one dose of § ng of rORFZ angigen,

sutperformed the other § vaccine groups. Group § had the highest ADWG (094 & 0.2
ibs/day ), the lowssi incidenve of abnorsmal behavior (0%%9), the second lowest invidence of
gough (8 3%}, the lowest meidence of overall clinical sympioms (8.3%6), the lowest mortality
rate (%), the lowest rate of nasal shedding of POV2 (8.3%), the sevond lowest sale for mesn
% hmg lesions (0.68 = 1.15%) and the lowest incidence rate for positive tissues {16.7%).
Groups receiving varioys Iovels of rORF2 antigen overall owtperformed groups recebving
various levels of vORF2 and the group receiving 2 doses of killed whole cell PCV2 vaccing

performed the worst, Tables 14 and 15 contain summaries of group pesi-challenge data.

Tahle 14, Summary of Group Post-Challenge Data - Pact 1

Group N Trealment ADWGE | Abnormad § Cough Orvorait
{Paidayy | Behavior Inpidence of
{lmical
Sympoms

1 12 vORF2 - e pg G872 22 312 41. 7%
{1 dose) 028 | ogeme | s

2 12 vORFZ -8 pg 270 % 412 1412 41.7%

:

{1 doze) 032 | {(333% {8.3%

3 12 vORF2 - 4 pg 4494 8712 212 66. 7%
(1 dose) D21 | 6% | (16.7%

4 it rORFZ - 16 pg 084+ 31 Gl 36.4%

{1 dose) 030 QT3 | %)
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Table 15, Summary of Group Post-Chalienge Dalg - Part 2
Gwoup i N Treatrment Mortality | Nasal | Mean % | Incidence Rate of at
Rat Shedding | Lung | least one tissue THC
Lesions | positive for PCV2
1 12 VORFI-I6ug | 83% R3% | 040= 16.7%
{1 dosa) (.50%
2 12 | WORFZ-Bug | 83% £3% | 741s 25.0%
{1 doge) W%




i

50s*** 1 rORF2 - 1.6n --- tivlS 13.14 2 doses 50 64
646 3326 4314... 2 vO RF2-16lig- 50 110 2507 5627
4005 Cartiopol 2 doses tflt tORF2-16lig_ 50 80
wibii87/60k83 6720 PCT/US2006/062662
3 12 1 VORR2-4uy 0% 83% | 920= 66.7%
{1 dosed 9%
4 i1 | :ORFI-16 Be %, 182% | 150 36.3%
{1 dose) 3 T4,
5 i2 | fORF2-8ug 0% 813% 0.68 16.7%
{1 dose; 1.13%
6 i1 fORF2-4pp 9.i% 8.1% 295 4 30.4%
(1 dost) 5.32%
7 1z Y 16. 7%, 7% 1 72T 41L.7%
{2 doses) 229%
8 16 Challengs % B0% 988 % G0.0%,
Controls 20.3%
9 i1 | Surict Negative % £36% 11 219%
Conzols {0%0

wdiole oolf wives = PCVT vicws provn mosuitable vell oulture

WHEFZ = isolaed vird OREZ vORF2 = moombinant buelovirs expressed ORFZ KV or Lilled

Results of this study indicate that all finther vaceine efforis should Focus on a rORF2

vaceing, Overall, nasal shedding of PUV2 was detected posi-challenge and vaceination with

a PCV2 vaceine resulted in a reduction of shedding.  Immunclistochemistry of sclected

hymphoid tissues also served as a good parmmeter for vaccime efficacy. whereas larze

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

groups.  This stedy was complicaied by the fact that extmaneous POV was introduced ai

some potal dusing the swdy, a8 evidenced by nasalrshacid-ing of PCVZ, POVT serocanversion
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Car bopol 2 doses VORF2-16lig_ 50 113 1920 3720

1.257 Carbopol 1 dose roORF2 - 4 pg - 50 61
1867 3933 4533 Cat hopol | dose
WO 2007/094893 PCT/US2006/062662

and postizve IHC fisgues in Group 9. the sirict negative coniol group.

Discussion

Seven PCV2 vaccines wers ovaluated in this simdy, which incloded three different

L

dose fevels of vORFZ antigen administered cnce on Day 0, those difforent dose levels of
r(ORF2 antigen adminisizred oncs on Dav 0 and one dose fevel of kifled whele cell PCV2
vacoime sdministered on Day § and Doy 14 Overadl, Growp 5, which received 1 dose of
vagcing containing & pp of rORF? antigen, had the best results. Group 5 had the highest
ADWG, de lowest Incidence of abnormal behavior, the lowest ingidence of abmormsl
in rezpivation, the second fowest meidence of cough, the lowest incidence of oversll clinical
symptoms, the lowest mortalitv rate, the lowest rate of pasal shedding of POV, the second
fowesl rate for mean %% lung lesions and the lowest incidence mats for positive THC tissues.
Intesestingly, Gropp 4, which received a higher dose of TORF2 antigen than Group 3,
did not perform as well of betier thain Group 5. Group 4 had & shehily Jower ADWG, a
i3 higher incidence of abnosmal behavior, a bigher incidence of overadl clinical syptoms, 2
higher rate of nasal shedding of POVZ, 2 higher mean % hung ksions, and a higher raie for
pasitive FHC tissues than Group 5. Siatistical analysis, which may have indicated that the
diffbrences between these two groups were not statisticafly stenificant, wes not conducted on
theso data, but there was an observed wend ther Group 4 did not perform as well as Group 5.
20 Post-vaccination, ¢ pigs died al the Srst study site.  Fowr of the six pies were Fons
Group 8 or Group 9, which rescived no vaccine. Nome of the six pigs demonstrated lesions
consisient with PMWS, no adverse evenis were reporied and oversll, alt seven vaccines
appeared to be safe when administersd o pigs approsimately 11 days of age. During the
post-vaccizstion phase of the study, pigs recsiving either of shree dose lovels of véRi:’-‘E

33 vagcine or killed whole cell vaccine had the highest IFAT levels, while Group 5 had the



WD 2007/ 094893PCT/ US2006/ 062662 EOM - 1 ttg -
Car bopol 2 doses 50 70 490 ' 2360 5740 7 r ORF2-
0. 25pg- Carbopol 2 doses 50 73 63 382 5819 KV > 8,0

wogorsasbopol 2 doses 50 97 4617 7619 10817per/us2006/062662
Chal I enge Controls 50 53 50 129

fowest IFAT levels just prior wo challenge, of the vaccine groups.
Although not formadly proven, the predominant rovie of transmission of POCV2 1o
voung swine shortly afler weaning is belisved ro be by oronzasal direct contact and an

efficacious vaceine that reduces nasal shodding of PCV2 in a production seiting would help

LA

control the spread of infection. Groups receiving one of three vORF2 antigen levels and the

group receiving § ug of rORF2 had the lowest incidence rate of nasal sheddimg of PCV2

{8.3%), Expectedly, the challenge comtrol group bad the highest incidence rate of nasyl
shedding (80%).

Gross lesions in pigs with PMWS secondary to PCV?2 infection typically consist of

i0 generatized lymphadenopathy in combination with one or a nmltiple of the following: (I}

interstifial pncumonia with interlobular edema, (2) cutancous pallor or icterus, (3) motided

atrophic Hvers, (4) gasiric uleers, (3) nephritis and (6) reproductive disorders, e.g. abartion,

stiltpirihs, mumimies, erc. At necropsy, jeterus, hepatitis, nephrinis, and gastric wlcers were

not aoted in any groups and Ivmphadenopathy was not specificaily exmmined for. The mean

i3 %o lung lesion scores varied between groups. The group recetving 16 ug of vORF? antigen

had the lowest mean % long iesibn seore (044 5 B 50%), followsd by the group that received

B py of rORFZ (0.68 = L153%}  As expected, the challenge control gronp had the highest

mean % hung lesion score (9.88 £ 29.2%). In all four groups, the mean % lung lesion scores

were elevated due o one pig i each of these groups that had very high lung Tesiou scores,

A Most of the lung fesions were described as red/porple and consclidated.  Typically, lung

lesions agociaied with PMWS are described #s tan and non-vollapsible with interlobular

edema. The lung lesions noted in this stady were either not associated with PCV 2 infection

of & second pulmonary infections agenl may have been present. Within the coniest of this

sy, the %6 hung Jesion scores probably do not reflect a trug measure of the amount of lusg

25 nfection due o POV2,
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4288 10 Strict Negative Controls 50 50 50 78 11205
slated viral OM rORF2 = reconbi nant I N et whole cell
virus = PC92 virti5 groNkn in suitable cell culture

w6 20ydskge ed  *For cal cul ation purposes, a <Woty¥s2006/062662
titer was designated as a titerFA titer was
designated as a titer of "12,800". **Day of Challenge
***Day of Necropsy The results fromthe
post-chal | enge clinical observations are presented
bel ow. Tabl e 10 20 incl udes observations for Abnor nal
Behavi or, Abnornal Respiration, Cough and D arrhea.
Tabkae? dsdeiitdUides ddnfagsties uldiréy taamidinenSun@pysede of

G oup Overall Incidence of dinical Synptons and

Prebloaicpp by gl gabbisomgylops  fHhsprtddary Swrﬂcic@aisweoﬁsaﬁxwp
Mor t al i,_tg{ Rat es. Post-chal |l e The i nci dence

coppyrist el HiseRey CoeP HESR qfa@@%hmgﬁameae@w oF 2 e
ost haIIen e.werc. | aw

S A @ﬂ%u% et Bl bagon S gt i g

3 m(g%*«@ld&sr&) ?&%ﬂfg’ oup "y %ﬁ Qan liﬁngg@’i.-&%&@f g@('}up gﬂ@’sﬂﬂglhe

rORF2- Car opo In pirgs 1n
hightad ihoRIBGe ka0 Bk @4 el RUBr HOSQURED) Bue TH8: :knﬂ@&!ﬁ%@ﬁ\% Rt

abnor mal behaV|or respiration, and cough

ofplis test g dseinge masiqm of thabeRi pgrSmE@ci dangochd elfickey on.
VORF2- Cartiopol (Group a single dose of 16ug
v ORPIus G pRaRie s o (heptewp mynum thrgMip RIS ot (MPD)

of ] PHECSY ool dminey & e ST ] Moo g apnsbtaf e
10 (é@? Veod@' | kd A1 ‘»?9«5{3* &muh%%, U ﬁ%m%é’ﬂ%%ggmﬁ%gs

gr oups. gsS receil
méﬁe@ % Ag RS Rﬂdf@ aggaﬁ Rfsp 1;%; @rﬁ%&ﬁ%&%&k» 1!35%*};@“ p
and pigs in the Strict negative contr ol group

mgﬁaazaap; dQporang. |<m6¢1ﬂeam& K2 tiRShe@ fres@ or Plag Ged BCEAE Wbodd 9
16 ug rOR12-Cat bopol (G oup 3), and 1 tig
T @RI re@lts bdp obgalGr odipxfBie brawn Eitmcei\dleh@ie WatreSrogf 36va¥ %)
pigs receiving 16 ug rORF2-1MS 1314 (Goup_ 1) had an
CRRPEERT I e @h H@L‘W‘é@%ﬁs‘?ﬁ"‘f%’b@p@f@@ Yhad B Highrg AOWG

5 A TR e Pt ol P (o BmeR et
}%Eﬁ:n ﬂf‘?l;égﬂh QQ 9 o)o !mg %m! e dlﬂﬁﬁ:mg@ l{al e%@i% T%f %‘OI/EP% % 9“}0 the

ad an i ncidence rate of erall

108 hdhdityrak AOSHO RAVNR SR B QLD ShedMy] R Gas (el iRkl
8, which received 2 10 doses of KV vacci ne had the
lohbghedbr ok % aink eylomk ALE =0f 1320 2@%e idvakilrowed: by (Epodip< 9,
the chal |l enge control group, and G oup 7, which
Tigsarvidd™@. 25 ng r ORF2- Car bopol and had nDrtaIity
. rates of 14.3%and 13. 3% respectively. G oup 4, which
e r ecdi %*Bﬁro‘i’i@“ Fo48 ropeny g i f*ﬁl’—’ﬁpl%ﬁfr‘b’o‘ﬁ%‘l ‘*“T?éd““ﬁ’“’é’%‘%

ol s S vy oL s i syt el
;aieoc!f aé‘*@%@ Eﬂﬁu;gﬁ%%\{lhﬁﬁued ABRaL Rk g%&‘p% @'la{ @é&@é‘vm@@% oals
Post - Group Treal ment” Abnornmal "Behavi or
gnﬂ\kﬂw Aiken, Gmup i (iﬁ g of vORFZ) had the highest level of protection. Group |
outperformed Groups 2 and 3 with respeci io ADWG, mean % lung lesions, and [HC.

23 Groups 1 and 2 8 pp of vORFZ utigen) performed squally with sespect o overall inpidence
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Behavior Cou sit' rORF2 - 16 pg - 14 0/14 (0.11 4
0/14 1114 |1AIS 1314 2 doses. - ON (7.1% sORF2 ---
16 tig --- Carbopol -0/15 0/15 0/15 2 doses (0'111)

wbQb07008%3 tol (OBl2 - 16 n - carbopot . 5 Olyatkhddenczee2

of chinieal symproms, Grouwp 3 & uy of vORF2 antigen) had the lowest mortality rate, and all
fase groups performed squally with respoct o nasal shedding. Overall, vORT vaccines did
wat perform as woll as sORF vaccines,

I yet another aspect of the present irvention, the efficacy of a maximen dose of g

1y

2mif2 dose Conventional Killed POV vaccine in the CHCD piz model in the face of 2 PCV2
challenge was determined. OF the seven vaccines evaluaied in this stady, the killed whoke
ool POV2 vaccine porformed the worst,  Piglets receiving two doses of killed whole cell
PCV2 vacoine had ihe fowest ADWG, the second highest rals of shronnal behavior (38.3%),
the sccond highest oversll incidence of clinical sympicins £38.3%), the highest mortalitv rate
i3t {16,720}, the sceond highest incidence of nassl shedding (41.7%), highest mean %% lung
fesions (288 & 29 2%, a Mgh incidoace of kg Tesions noled (75%) and 2 moderae THO
weidonce rate m Hssues ($1.7%). However, it was sull effective at mvoking an invmyme
reSpOnSe.

Ine stili anoiker aspect of the present invention, nasal shodding of POV wag assessed

et
L4

ay an efficacy parameter and the previons PCY2 efficacy parameters from previous studies
were teconfiomed.  Resulis from das stady ndicars that nasel shedding of POVZ ocows
following intrs nasal challenge and that POV2 vaceines reduce vasal shedding of PCV2Z post-
challenge. Furthermore, resulis fron this study and veposis in the litersture mdicate that TRC
shouid contimse 10 be evaluated i figure POVI vaccine Tﬁais as well,

30 Some additional conchustons avising from this study are that Ivmphadenopathy 15 one
of the hallmarks of PMWS, Another one of the hallmarks of PMWS g Iymphinid depletion
and muoltinucleated/giant histiocytes.  Addidomally. no adverse cvents or injection site
reactions were noted for any of the 7 PCVZ vacomes and all 7 POV vaceines appeared o be

safe when administersd & voung pigs.
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1/15 2 doses (0% (0% VORP2 - 14 jig ---
Car bopol 15 1"5 0115 0/15 1 dose (0% (0% (0%
rORF2 - 4 tig - 15 1/15 1/15 0/15 Carbol xil 1 dose

WB2099/948%, 79 (0% PCT/US2006/062662

EXAMPLES
This example leste the efficacy of eight PCV2 candidate vaccines and reconfinms
PCVZ challenge parameters {ron: eatlier challenge studics following exposure to a vinlent
strain of POVY One lamdred and fifty (150) cesarcan devived colostrum deprived (CDCD)
piglets. 6-16 davs of age. were bocked by weight and randomiy divided into 10 groups of

squal size. Table 16 sets forth the General Stady Design for this Example.

Table 16, General Study Desim

Group[Ne. Off  Treament Day of |KLHACFA{Challenge! PRRSV Necropsy
Pigs Treamment| on Day 23] with MLV on| on Day
and Day 28] Virelest | Day 36 54
PCV2on
Dray 25
: 15 P PV2Vacine 1 | D& 14 + + + +
16 ug
rORF2 - IMS 1314
2 13 PV Vaccine 2 | 0& 14 + + “+
16 pg
VORFZ ~Carbopol
o B3 P POVI Vacine3d [ O& 4 + + + +
16ug
HORF2 - Carbopol
4 13 PUV2 Vaecing 2 0 + + “+ +
16 ng
vORF2 - Carbopoli
5 13 PV(Z Vaccine3 1 0% 14 + 4 + -+
4pe
rORF2 - Carbopol
B OIPVOI Vaceme 3 | Q& 14 + + S +
ing '
rOIRF2 - Ca;b{rpcl ___________________
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6 rORF2 - 1itg - Carlonl 2 doses 15 0/15 (0% 0/15
ON 1/15 (6.7% 7 FORK?-0.25Jig- 1S0115 1/15 1115
Carbopol 2 doses (0% (6.7%9 063% 8 KY > 8.0 | og

wo 20atdoggonl 2 1115 1/15 0115 doses (6. 7% PCT/US2006/062662

LV

ig

ond
i

7 I P PVCI Vancine3 1 0& 14 3 4+ + +
$.75 pe
tORF2 - Carbopol
8 13 PV(2 Vacoined | D& 14 + + + +
>80 log
K — Carbopol
@ 13 Challenge NiA + + -
Comtrols
i3 i3 Mong - Sirict NiA + - +
Negative Control
Caroup

SUIRE2 = fsolaled vieal ORFZ, fORFZ = oombinant baculovires expressed ORF2: KV or killed
whole oell virus = POV virus grown in sulable cell euliure

The vacvine formulations ghen lo each growp were as follows, POV
Vaceme No. 1, adminisiered ¢f T x 2 mi dose to Group 1. was a high dose {16 ug/2 mi dose)
of mactivated recombingnt ORF2 antigen adjuvanted with BMS 1314 (16 ug rORF2Z ~ IMS
1384, PCV2 Vaccing No. 2, administered at 1 x 2 mi dose 1o Group 2, wag a high dose (18
122 ml dose) of a pardally porified VIDO R-1 gowerated POVE ORF? antigen adjuvanied
with Carbopel (16 ug vORF2 — Carbopol}. PCV2 Vaccine No. 3, adwinisiered af 1 x 2 md
dose to Group 3, was & gh dose (16 2g/2 ml dose) of inactivated tecombinant ORF2 antigen
adjuvanicd with Carbopol {16 ug rORF2 -~ Carbopol}. PCV2 Vaccine No. 4. administered at
1 x 1 md dase to Group 4, was a high dose (16 ag /1 mi dose) of a partially parified VIDO R-
1 generated PCV2 ORFZX amtigen adjuvanted with Carbopol (16 ug vORE2 ~ Carbepol;.
Vaccine Mo, 3, administered at 1 x 2 ml dose o Group 5, was a 4 ug/? mf dose of an
inactivated recombinant ORF? antigen adjuvamied wigh Carbopol (4 ug tORF2Z — Carbopoty.
PUV2 Vacoine No. 6, sdminisiored 2t 1 x 2 mi dose 1o Group 6, was 2 § vg? midose of an
inactivated recombinmt ORFZ antigen adjuvanied with Carbopol {) ng sfORE2 — Carbopol}.

POW2 Vacoine No. 7. administered sf 1 8 2 mi dose to Group 7, was a kow dose (025 ug2
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(6.7% (0% Challenge Controls 1411/14 1/14 2114

1(7.19% (7.19% (1413% 10 Strict Negative Controls 15

0/15 0/15 0/ 15 (0% (0% (0% tat one day 2Total
wousdyepssed pi gs in each gnup that PCT/US2006/062662

denonstrat edarespiration for at | east one day sTot al

nunber of pins in each ginp that denonstrated a cough

for at |east one day Table 21. Summary of G oup

Overall Incidence of dinical Sym *tonms Post

Chal | enge G oup

ml dose) of inactivated rocombinant ORF2 antigen adjuvanted with Carbopol (0.23 ug 1ORE2
~ Carbopol). PCV2 Vaccine No, &, administered at | x 2 ml dose to Group 8, was & high
dose {pre-inagtivaiton Hier > 8.0 log/2 mi dosc} nactivaied Conventional Killed VIDO R-1

generated PCVZ Struve antigen adjevanted with Carbopol (+B.8% log KV ~ Cabopol). On

L

Dayv 0. Groups 1-8 were treated with their assigned vaccines. Groups 1-3 and 3-8 received
boosters of iheir respective vaceines again an Day 14, The effectiveness of 2 single doss of
16 ag of ¥ORFZ — Carbopol wag tesied on Growp 4 which did not receive a bovster on Dy
14, Pleicts were observed for adverse evente and injection site reactions following both
vaccinatione, On Day 21 the piglets were moved o a second study sile where Groups 19
10 were group housed in one building and Group 30 was housed inr a separate building, Al pigs
received kevhole limpet hemocyanin cnmlsified with incomplete Freemd's  adjuvant
(KLHACFA) on Davs 22 and 28 On Day 23, Groups 1-9 were chalienged with
approsimately 4 Jogs of virnlent PCV2 vires. By Day 46, very few deaths bad occurred in

the chaflengs control group. In an altempy fo imommostinndate the pigs and increase the

e
s

virplence of the PCV2 chalienge material, all Groups wore reated with INGELVACER
PRRSY MLV {Porcine Reproductive and Respirstory Vaceine, Modified Live Virus) ﬁﬁ Dav
46.

Pre- and posi-chalienge blood samples were colfected for POV2 serology.  Post-
chaflenge, body weight data for determination of sverage datly weight gain (ADWG) and
H obsereations of clinical signs were coflectod. Ou Day 30, all serviving pies were necropsied,
gross lesions were moorded, hungs were scored for pathology, and selected tissues were
proserved in formalin for examination by Immunohistochemistry (1IHC} for detection of

POV antigen st 5 fater date.
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L)

Treatment N incidence ofpigs with Cinical

SLynptornsl Incidence Rate RORE2 - 16 ng- MS 1 3 1

4 2 doses 141 7.1% vORF2 -16 ug - Carbopcil 2 doses
wWIB2007/0@480% rORF2 - 16 tgCarbopoi 2 doses 15 p@rL/unebi62662
VOR. F2 - 16 )tg. - Carbopol | dose 15 0.0%5 1 rORF2

- 41lig - Carboppl | close rORF2 - 1 ing - Carbopol

2 doses

Maicrials and Methods

Thas was a parlinilyv-blind vaccimation-challenge feasibifity siudy conducted in CDCD
pigs. & to 16 days of age on Day §. To be included in the sindy, POV IFA tiers of sows
were 5 L1000, Additionslly. the serologic status of sows were from a known PRRS-negative
herd. Sixteen (16) sows were fested for POVI serological siatus and all sixiven {16) had a
POV tfiter of 5 1000 and were traasforred to the first study site.  One hundred fifty (1536)
piglets were delivered by cesarcan sectiont sargeries and were availabie for this stady on Day
-3, On Day -3, 130 CDCD pigs ar the first study site were weighed, keniified with ear tags.
blocked by weight and randomly assigned to 1 of 10 groups. as set forth above in table 16,
Biond samples were coilected from all pigs. If anv test snimal meeting the inclusion criteris
was enrolied m the smdv and was Ister excleded for avy reason, the Investigator and Monitor
consuited i order to detormine the use of data coliected from fire auimal in the final analysis,
The date of which eorelled piglets were excluded and the reason for exciusion was
documented. No sows meeting the inclusion oriteria, selected for the study and trangported fo
the first study site wore exclnded. No piplets were excluded from e stady, aod no fost
aphpals wore removed from the stedy pror to ombation.  Table 17 describes the fime

frames for the key activisies of this Example.

Table 17. Study Activities

Study Day | Aciual Dates | Stady Activiny _
- 40403 Weished pigs: health exam; randomized o groaps; collected
blood samples

LY )

-3, 40403
31 - 30783 0 | Observed for overall health and for adverse evenis post-
S3-37-83 | vaccigaiion

g 407483 | Admivistered respective IVPs to Groups 1-8
4-67-0310 | Observed pies for injection siie reactions
0-7 4-34-03
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15 15 2 | 133%63% 7 TORE,.--- 0.25 pg - C arhop& 2

doses , .-1"1 1 13.3% KV > 8.0 log - Carbon& 2 doses
- 133% 9 Challenge Controls 14 2 14.3% 10 Strict
W(epa1/094898ont rols 0 0. 0% kaki PCT/US2006/062662
14 4-21403 | Boostered Groups 1-3, 3-8 with respective IVPs; blood
sanpded alf plgs
1423 42103 to | Observed pivs for imection reactions
4-28-43 _
19-21 4-26-03 to | Treated abl pigs with antibiotics
4-28-03
21 4-28-43 | Pigs iransporied from Swuve Labs, e, ko Vetorinary
Resources, Ine (VR
2550 4253-03 10 | Observed pigs for clinical signs post-chalienge
52743
22 4-29-03 | Treated Groups 1-10 with KEHACFA
23 502433 | Collected blood semples from all pigs; weighed ali pios;
challenged Groups 1-9 with PCV2 challense material
28 1 30303 |Treaind Groups 1-10 with KLHJCFA
32 30903 1 Collected blond samples from all pies 7
46 322403 1 Admunistered INGELVACE PRRS MLV to all growps
, Collected blood samapies, weighed and necropsied all pigs;
56 §-37-83 | gross lesions were recorded; Tungs were evaluated for
lesions, frosh and formalin fixed tissue samples were saved;
fn-lifc phase of the study was compleled

Following completion of the mife phase of the study, formalin fixed Hssues were
examined by Inmnanchistochemistey (THC) for detection of PCV2 antigen by a pathologiat,
blood samples were evaﬁaiﬁ for PCV2 serology, and average daily weight gain {ADWG)
was determined from Day 23 1o Day 50,

Animals weore hovsed af the firsi stady site i dividual cages in seven rooms from
birth to approxtmately 11 days of age (approximately Day 0 of the studv:.  Bach room was
dentical by lavout and consisted of stacked individoal stainless stee} cages with heated and
filtersd air supplied separatoly fo cach isolation unit.  Each room bad separate heat and
ventilation, thercby preventing cross-consamination of alr between rooms.  Animals wore
honsed in swo different buildings at the second study site. Group 10 (The Swict negative
control group) was boused separately in a comverted nursery building and Groups 1-9 were
houséd in & convened farrowing building. Fach group was housed in a separate pen {1415

pigs per pen) and cach pen provided approximately 2.3 square foet per pig. Groups 2, 4 and
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vda I C cell virus = PCl12 virns grown in suitable cal
culture 'Total nunber of pigs in each gong that
denonstrated any clinical synptomfor at |east one
wel my7/akize 22. Summary of Group Mortal ity Rap@BuUS2006/062662
Post - Chal | enge Group Treatnent Dead Post- chall enge
Mortality Rate rORF2 - 16 ttg -14 r 0.0% EMS 1314 2
doses yORF2 -C bnkil 2 doses 0 0.0% TORF2 - 16

pg - Carhop& 2115 doses 4 0 0.0%.....

......... 4 YORF2 - 16 gg - Carbopol |1

& were peamed in thres adjacent pens on one side of the allevway and Groups 1. 3, 5,6, 7.
and 9 were penned in six adjacent pens on the olber side of the ztiiayway.- The Group
sepatation was due {o concern by the Study Monitor that vaceines administered to Groups 2,
4, and 8 had not bean Ardly inactivated. Each pen was on an elovated deck with plastic shatted
5 floors, A pit below the pens served as a holding imnk for excremend aad waste. Fach
building had s own separate heating and ventilation svsiems, with little likelihood of cross-
contsteimation of air batween buiiﬁings.
At the first stady site, piglets were fed a specially formalated milk ration from birth to
approximately 3 weeks of age.  All piglets were consuming solid, special mixed ration by
in Day 21 (approximately 4 % weeks of age). At the scoond study site, all piglets were fed ¢
custom non-medicated commercial mix ration appropriate for fhelr age and weight, od
fibinon, Water at both study sitos was also available md Libifum.
All rest pigs were reated with 1.0 mL of NAXCEL®, 1M, in aliernating hams on
Days 19, 20, and 21, In addition, Pig No. 11 (Group 1) wax treated with 0.5 ml of
i3 NAXCELS: 1M on Day 1€, Pig No. 13 (Group 10) was treated with 1 mL, of Pewicillin and |
mi- of PREDEFE 2X on Day 1€ Pig No. 4 (Group 9 was treated with 1.0 mbL of
NAXCEL® IM on Dav 11, and Pigs § (Group 13, 4 and 11 were cach treated with L0 mL of
NAXCEL® on Dav 14 for vavious healih reasons.
While at both swdy sites, pigs were under vefirnary csre.  Animal health
24 examinations were conducted o Day <3 and were reconded on ihe Healh Exuminaiion
Record Form. AH animals were in good haahéx ared mudritional status before vaceination as
determined by observation on Day €. All test suimals were observed to be in pood health and
natritional siatus prior to chaflenge. Carcasses and tissues were disposed of by readering.
Finat disposition of study animals was recorded on the Animal Disposition Record.

23 On Davs Uand 14, pigs assiencd o Groups 1-3 and 5-8 received 2.0 mL of axsigned
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dose | 6.7%5 raitF2 - 4 gg -1D 0 0.0% Carbopol
| dose ro- 1 pg- 0 9.0% Castegol 2 doses 7

rORF2 - 0.25 ng - Carbogol 7 dosesl . 15 ..... 113%
W0L2087/@4893| oCar bopol 2 PCT/US2006/662662

PCVZ Vaceines 1+, rospectively, B in the right and left neck region, respectively, using 2
sterile 3.0 ml Luer-fock syringe and 2 sterile 20g x %" needle. Pipg assignod to Group 4
recetved 1.0 mi of PCVZ Vacoine No. 2, B in the right neck region using a sierile 3.0 mi
Luerlock syringe and a sterile 20g x %" needle on Day 0 only.

On Day 22 all test pigs received 2.0 ml of KLHACFA IM in the kefi neck region
using a sterile 3.0 mL Loer-dock syringe and & sterile 20z x1" needle. On Day 25 all tesi pigs
received 2.0 ml of KLHACFA in the right ham segion using g sterile 3.0 mL Luer-lock
syritsge and & sterile 20g x 1® needle.

On Day 23, pigs awigned fo Groups 159 received 1.0 mil. of PCV2 ISLIVDL
challenge material (3.9% fogs TCIDy/mL) IM i the riglst neck region wsing a Sterile 3.0 i
Luer-lack syringe and 2 sterife 20¢ x 1" needle.  An additional H} mi. of the same material
wiis administered IN to cach pig (8.5 ml per nosiril) using g sterile 3.0 ml Luer-lock syrings
and nasal canuda.

On Day 46, all fest pigs recetved 2.0 mi INGELVACE PRRS MLV, IM, in the right
peck region wsing & sterile 3.6 ml LuerOlock syringe and a sterile 20g x |7 needle. The
PRESY MLV was adminisiored in an atlenspt to increase virulence of the POV?2 chalfonge
wnterial,

Test pigs were observed daily for overall heahth und adverse cvents on Dav -3 and
from Day € to Day 23, Each of the pigs were scored for nommal or sboormal behavior,
respiration, or cough.  Observations were recorded on the Clinical Observation Recosd. A1
test pigs were observed from Day G fo Day 7, and Group 7 was further observed from Doy 14
to 21, for injection site reactions. Average daily weight gain was determined by weighing
each pig on o calibrated seale on Days -3, 25 and 50, or on the dav that a pig was found doad
after challengs. Body weights were reoorded on the Body Weight Form. Day -3 body

weights were atilized to block pirs prior to randomization. Day 25 and Day 30 weight data
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doses 15 20.0% Challenge Controls .... 14 2 143% 10
Strict Negative Controlsl5 0 0.0% The Suounary of
G oup Mean Percentage Lung Lesions and Tentative
WO 2087094898 i s below in Table 23. G oup 9, therCT/US2086/062662
chal I enge control group, had the hi ghest percentage
lung lesions with o nean of 10.81 4: 23.2714 foll owed
by Goup 7, which received 0.25 ug r ORF2- - Car bopol
and had a nmean of 6.571 24_74% G oup 5, which
received 4 ug 1011. F2-- Carhop& and had a nean of
2.88 4. 8.88% and G oup 8, which received the 1CV
wig o dergeiate avermadnilp frogh Qlin SIDMGOBMacETHE during these
remai ni ng Si Xéq?i) groups had | ower nean percent age
Ha

T SR PAREUERer FERTET Pr ¥ DOABEGpeadgsetro
g?pﬁm?&e R&E}&? u}p%l gglvﬁ‘%lcid of pneurpni a varied anmong

?ecelved 10 two doses of
16 3 ¥ 15 W ‘ ‘as noliocio 'tu\fliq' 11
104610t g e s g L5

3 piRedkdeRYabIGORNSO kinG ol BRys -had iEO%i' sz:h ka8 88 l‘:kﬁs cotlectad
tentatively disposed with pneunpnia, followed by

11 oy il vetohesigt bt @tcriine g akdily espllian tubo into 1R @eRF anlas of
G oup 2, which received two doses of 16 ng

ORRCIRAIE. eresad BewoL momwiskintelic?. i 54 #hodObleadanpectii wieSym
tent a |ve§a dia nos,;edﬁvvlth neunoni a. 15G oups 1, 2,
Separigr ﬁ%& 8’ et %ﬂ@*wm@wwe«ﬁ pig was
W&%&%&: a%l{}]ﬂ!’g@}?& ggam &S\{C\k‘lc%p Fpg{. n‘iﬁm?rmgcﬂf ég?ﬁ{?g

vaccl ne up ra

in DRG0 AR Sm@uy - PRV L’-&g eﬁ&i L33 ¥ U
whi ch recé{avﬂéd tvvot osses of gﬁs)\g‘S agcél%?‘ I%FZg Car Ea%rpagflﬂ

rant S6.0BRodcotsbhde At LAV RE AR 1dQ8&L aRthe FBnMOColicction
VORF2- Car bopol had tentative group di agnoses of PCV2

Riaafde dHgod i tanl: 397 896 dimaedGo TR0 ofch SHE vasgh@Uspyn down and the
20r especti vel y Gastric ulcers were only

Sf&f“hb%%%‘d ﬁﬁﬁ“&?ﬁ ESHI g3 Frodprisd fp a7l svammhcm 4t@:dtqh é?ﬁf

“go(g ggg @Sﬁ“%rmlned frge of ast‘zr ¢ ulcersf W
e 162068 T0EIBE rabie D aaseg P 8F V2
i3 b‘l\@@pﬁgﬁ#mgmlre5| on and Tentative Di agnosis
Group Treatnent N No. O pigs that shed for at |east
one p@aveerk BEEAIQNGE: BT God Doy 2 0 Pay 30 for clinical symptoms and
scored for nommal or abnormal behavior, respiration or cough. Clinical observations were
recorded o the Clinical Observation Record.
Pigs Nos. 46 (Gromp 1) and 98 (Groups 91 died at the first stady site. Both of these
2 deaths were catcgorized as bleeding deaths and necropsies were mot conducied on thess two
pigs. At the seoond study site, pigs that died aller chalienge and prior to Day 50, and pigs
cathenized or Day 50, were noeropsied. Any gross lesions were noted and the percentages of
lung fobes with Jesions were recorded on the Nacropsy Report Fomm,
From gach of the pigs nocropsied at the second study site, a tissue sample of tonsil,

23 toug, hearl, and meserseric vmph node was placed into a single container with buffered 10%
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iORF2 - 16 pg - thiS 314 2 doses VORF2 - Catbopol 2
doses 0 6. 7% |%--- 1 3 rORF2-16pg- Carbopol 2 doses
20.0% 4 vOR F2-16pg- Carbopol 1 dose 15 11.3%

wbD@bY 7624893 4 pg - Carhop& | dose 2o0.0r4, POTREZ®)6/062662
1 1lig - Carbopol 2 doses 156 40M46 t ORF2-0. 25fi g-
Carbopol 2 doses 46.7%

formalin, while another tissee sample from the same sforementioned organy was placed inte
& Whirl-pak® {M-Tech Diagnogtics Lid., Thebwall, UK) and each Whirk-pak®: was placed on
ice. Each coniainer was properly labeled. Samgple collections were recorded on the Necropsy
Regort Form.  Afterwards, formaliefixed tssue saaples and a Diagnoslic Reauest Form
3 were submitied for BT testing.  ITHC testing was conducied in accordance with standard
faborsiony procedures for receiving samples, sample and slide preparation, and saining
techniques. Frosh lissues in Whirk-pake'® were shipped with ite packs to the Study Monitor

for storage (-70° & 107 ) and possible fatare use.
Formalin-fixed Hssucs wore examingd by a pathologist for detection of POV by THC
n gnd scored using the following scoring svstem: B = Nong; I = Scanl positive saluing, fow
gites; 2 = Moderare positive staining, multiple sites; and 3 = Abundant positive simining,
diffuse throughont the fHsswe.  For amalyiical purposes, a score of U was considered

“negative,” snd a score of greater than O was considered “positive.”

Resulis

poat
L

Resufts for dis cxample are given below. Tt iy noted that Pigs No. 46 and 98 died on

davs 14 and 25 respectively, These deaths were categorized as bleeding deaths, Pig No. 11

{Ciroup 1) was panting with rapid respiration on Day 13, Otherwise, all pigs were normal for
bebavior, respivation and cough du‘ring this obserestion period and ae svstiomic adverse

2 evens were noled with any groups.  No injeciion site reaciions ware noied following
vaccmation on Dav 8 Following vacchution on Day 14, seven (7} out of fopteen (14}

Gronp 1 pigs (30.8%) had swelling with a score of ™2" on Day 13, Four {4} out of fourteen

experiznced injection siic reactions following exher vaccination,

235 Average daily weight gain (ADWG) remidis are presenied below in Table 1R Pig
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8 KV > 8.0 log - Carbopol 2 doses ':' KO®9 10 -,
Chal I enge Controls Strict Nepti'Cs 14 14 14 100. 0%
933% NOM = isolated caul 0121:2: r01217.2 =
woeoomdokseant hacul otrirus expressed 0 '2: KV rmur/gszbhismees2
whol e call virus = PCV2 virus grow in suitable cell
culture The Summary of Group MC Positive
I nci dence Results is shown below in Table 24. Goup 1
(16 mg i ORF2 M S 1314) had the | owest group rate of
MC positive, results with 0% of' the pigs positive
for PCV2, followed by Goup 2 (16 ug (OM Car bopol)
Nan di6 @rbtphad ditGSiragHedadg serc tEhwg frERFAY res@ar Bopol. whick
whi ch had group INC rates of 6.7% and 1013. 3%
TEEEH é’é@t{#’%‘f‘@? {f e Bl Grboppiding %F%“ﬁg’é"%ﬁﬁé &10-2¢ et )

R GEBOGy eorbE T PeU Y ADTGndl by |5Jiibgﬁ%ge

t ‘ I ; 8
S 51, S BT BSOS (B
{AORA ) AP el USARAGLDRBGEGL of 053 PEV2 i SREE. l;ly e K} 44

A
Tabl e 24. Summary of Goup I1'1C Positive hid Goup
bliteatapenitel;. | No. OF pigs that shed for at |east one
day Incidence Race 1 tORF2 - 16 pg - EM5S 1314 2
doses 150
Table 18. Semmary of Group Average Daily Weight Gaing (ADWG)
Grou Treatment N ADWG - tbeiday
P {Day 23 g0 Day 303 or adjosted for pigs
dead before Day 30
H rORF2 - 16 pg - IMS 1314 2 doses 14 108 £ 830 thsiday
2 IYORYZ - 16 up - Carbopol Zdoses | 13 111+ 416 Tsiday
3 TORF2 - 16 pg — Carbopol 2 doses 13 1.07 = .21 theiday
4 | VORF2 - 16 yg -~ Carbopol 1 dose | 18 1.16 = (.26 Ibe/day
5 1rORF2 - 4 pg - Carbopol | dose 13 107 = 6.26 ths'day
6 rORF2 - 1 pg -~ Carbopol 2 doses 15 1.1 = Q.26 Yhe/day :
7 TORF2 - .25 yg - Carbopol 2 doses | 13 $.99 = 044 he/day
8 K¥ > B0 log ~ Carhopol 2 doses 13 £.92 £ 0.32 be/day
9 i Challenge Conlrpls 14 882 0.29 Ibe/day
3§ Sirict Negative Controls 15 1072023 the/day
YORE2 = olgied wiral ORFLL sORFY = rocombinant hacdovires expressed ORFZ; KV o kilked
iq whole sell virps = POV virus grown i swiable cell culiure

PY(2 serology resulis are presented below in Table 19, All ten (36 mroups wem
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0% 2 vORF2-16rig- Carbopol 2 doses r ORF2- 161 i g-

Car bopol 2 doses - 3 20.0% 4 ' ORF2- 16pg- GCar bopol

1 dose 15 13,3%5 6 tORF2 - 4 pg - Carbopol 1 dose
WOCHRP20%4895 ag - Carbopol 2 doses 40, 0% 20, 0% /us2006/062662
r ORF2- 0. 25pg- Car bopol 2 doses 7

seronegative for PCV2 on Day ~3. On Day 14, PCV2 titers remained low for aff ien (10)
groups {range of 30-113). On Day 235, Group B, which reetved the whole cell killed virus
vacoine, had the highesi PCV2 titer (3817, followed by Group 2, which received 16 ng
WORF2 - Carbopol. Group 4, which received as single dose of 16 ug vORF2 - Carbopol, and
Group 3, which received 16 ng tORF2 ~ Carbopol, which had iflses of 2307, 1920 and 1563
respactively.  On Day 32 (one week post challenge), titers for Croups 1-6 and Gronp &
mnged from 2360 1o 7619 while Groups 7 €225 ug yORF2 - Carbopol), 9 (Challenge
Control). and 10 {Strict nogative conirel) had titers of 382, 129 and 78 respectively. On Dav
50 {day of necropsy). all fen {10) groups demonstrated high PCV2 titers (2 1257).

On Days 23, 32, and 50, Group 3, which received two doses of 16 ug rORF2 —
Carbopol. had bigher antibody titers than Group 1. which received two doses of 16 ug tORF2
—IMS 1314, On Dayg 25, 32 and 50, Gronp 2, which received two doses of 16 ug vORF2,
had higher titers than Ciroup 4, which received only one does of the same vaccive. Groups 3,
3, 6, 7, which reecived decreasing Jevels of rORF2 — Casbopol, of 16, 4, 1, and 0,23 ug

respectively, demonstrated correspondingly decreasing antibody titers on Days 25 and 32.

Tabie 19, Summary of Group POV TFA Tieers

(iroup Treamment Day -3 § Day 14%% | Day 25%%%  Day 32 ..{%ﬁ:’;*
ApFF
3 TORF2 - 16 g 50 fid HELY 3326 4314
IS 1214 2 doses
2 VORF2 - 16 pg ~ W1t i 2307 3627 J0038
Carbopol 2 doses
3 [ORF2 - 16 pe ~ 90 80 1503 | 3120 6720
_ Carbopol 2 doses
4 vORFZ - 16 pg ~ 34 iz 1920 370 1257
Carbopol 1 dose
5 LORFZ-dug- 50 61 1867 | 3933 4533
Carbopot 1 dose
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46. 7% KV >8.0 |log - Carbopol 2 doses 15 80%9 10
~ Chal l enge Controls SthctNegativeControls .14

14 14 100.0% . ..o e ", .. 93.3%
wo 1evbassd viral (RK) 10102 reconbi nant T\/\p(t;T[t;gﬁgamﬁzﬁﬁz
ssed ORF2; KV or kilted vtle ,cell virus PCV2 tit-1.n
grown in suitable cell culture Di scussi on Seven PCV2
vacci nes were evaluated in this :sanple, which

included a high do 16 jig) of rORF2 antigen

&uss:rued with I M5 1314 adm nistered tw ce, a high

dose (1.6 pg.) of 10sORF2 antigen adjuvanterl wth
C.urg)opgj}madm@l stered onee t0 @ne groxWp of 2pogs avvds
tw ce tgggﬁm&qond group of pigs, a high dose (16 tigQ)

of—1+- 04 2EZ"art geh auj et eH-—ak R f‘grhr\nr\ -

I\/hnl%t SRt wi @é‘atﬁ«m ng ddse of ¥ ORF2 %t géﬁz 819

agh-uvantalerghixdesc «bowl [ admini.stered twice, l..}J.ag
16817

dpses of KNORE@leanttagest adjvant e¥H wi t RSar bé’ﬁ@l
admoni stémed twice, a low dose (0.25 tg) of rORF2

ant ixgen cagi, y@@ﬁtg;g wi th Gir bppof3 adm nitst er eid9 t v cess
and t gfo (>8.100) saf KiTkgd ol Tel b PCV 3303
vacc‘?nq %% t’/agh‘t(‘jtﬂ“?ﬁth ear bppol . Qveral |, Grligoup Llhi
ORICHE o6 ivve ORENERED S eSordfnd Gacigy iR Rsod C‘E%hfk 3 digted
whdt byt S VS Hirghtinye sigblersliicdiam G oups 2 t hrough 7,

whi ch recei ved vacci nes containing various |evels of

u VORE2 or 2 antigen adjuvanted w,th Carhop]
R Barre VI P Is B e Pt T 1B 1
3 l.gnncel | PCV2 vaccine. Goup | had.
HEORE ey JL’%lh”‘.lﬂ'lg’;ﬁl S (1.80 a. 0.30 thsiday), the
“awesthaiidagd dence of abnormal behavior (0%, the
| owest inci dence of abnont al respiration (0%, a |low
*1filey df@iroepspf cough (7.1%, a low incidence of overall
clinmeal synptons (7.1%, was tied with three other
groups for the lowest nic.nahty rate (09%. the second
|l o nean %Iung | esions (0.15

t he *eréti‘ﬁ%r‘e%&ég t-ghaffepeerolp %P%ﬁh‘ﬁ‘ﬁ‘i‘sa‘t‘“(?ﬂm&%’d%h ﬁ#ﬁhe
w0 24 %ﬁ;ﬁ L &l{é& a%]qct%r I mm%toéehg s L ye L BC, ttx%ﬁn‘fi“ Such O

he oni'y “group 1
I}iaﬁhf,%Ct‘Ih@Qﬂskt thacd &
T 2006 of tht%s*aci‘?‘t%‘? E‘%ﬂ*t%%yﬁﬁ“%ﬁﬁﬁ’? il ASReH
CHABE EAgidn@ind Thib O Bakdey a0k 506 BOMast @rRehp N oritity
G oups 2 through 7 perfonned better than the killed
Rygclitmbalamg. fd@aficiiaas aﬁveiknbnrals behindorvapaitiog and cough post-
adm nistered to Goup 1 Group 8, which
°’¥’%‘é’é‘i VR ol pigs asdving 14cpg m°ﬁ@\?23tﬁat€equﬁ &) dfljre1 3 e d

o it Qg Dol B sabehlens SR R eme D
azg%spaLQQ§ h’:g ?X:)Ilg}r;fé B&ttl%ﬁ%ﬁ%qﬁtbu? l})e {rngg?cgca %F ai)%(? 0 bgt%vim

behaVi or hes
rekr@eidh | Al A (B Zh@lm:gé’\@& e EOQ ssle tﬁfifp&hﬁfﬁm |
for the highest overall incidence rate of clinica
(Coyurpl, onBel{ dose G%ug “DREL-Chborol @ines th, FBLORPI-Uybapal (Grcdth
all groups (20%, and had the highest positive 1110
Sk it leg EEEO0#ybopt t’%m% Yamd imezsghn depricl hidie orest gopcrap
hat the killed whole cell PCV2 vaccine may not have
een fully inactivated prior to admnistration to
Group 8, which may explain this gr.up's poor results.
Unfortunately, WD 2007/094893PCT/ US2006/ 062662
definitivewas not available to confirmthis concern.

20 H

Overall, in the context of this exanple, a
Conventional Killed PCV2 vaccine did not aid in the
reducti on of PCV2 associ at ed di sease. AS '

previously nentioned, no ddverse events were
associated with the test vaccines wth exception of
the vaccine adjuinnted with M5 1314. Injection site
reactions were noted in 50.0%of the pies 1 day after
the second vacci nat| on, W|th the vacci ne for rrul at ed
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One of the hallmarks of |late stage PCV2 infection and
subsequent M WS devel opnent is growmh retardation in
weaned pigs, and in severe cases, weight loss is

wW0eTv4gser age daily wei ght Lunn of p ups i SP@r/us2006/062662

quantitative nethod of denpastrating growth
retardation or weight loss. In this exanple, there
was not a large difference in ADWG 20 between groups.
Group 8 had the | owest ADWG of 0.88 0.29 Ms/ day,
while Goup 4 had the highest ADWG of 1.16 -a 0.26
| b/ day. Wthin the context of this study there was
not Tae sl cident ofdififbrences betdiearcgropp Pig ecdidtels
future vaccine efficacy on ADWG In addition to
wePHie Coload CopepRadginge dynal Gye vGRIRHGYbopE (Gue R kidpigind
.sonet.inmes.itterus are clinical ., synpto associ at ed
“‘W&?ﬁ“ﬁw%%ﬂ?’rﬁ@’é@%|~“2%‘ﬁa'ﬁf?5?f¥ 1 fehapiso o 16
Yoot ' [ el e L nfrequent |y
u?owr ‘ égc:caﬁb%%? gﬁ%&» ﬂﬁgmg \!)?g J‘g)%g%gaﬁéﬁaﬁ@%% Gk BELGINGRL e
6200 fiORABAIACTL LORZONGE PHA266Rud NitSe 3 MM idolbiSe sate of
chal | enge nodel and chall enge strain do DOT result in
To%epiphedeivinn g ug KRR 2abosdl (ROQITE, 028 dg HIRFS-afhoRDICraup 7,
strong rQar amet er on which to base vaccine efficacy.
a2 g KV were & togidenet wiss weliénotd wsgh tisrCiblivhe Control

exanpl e d the lack. of a high nor rate in the
Gé%‘ﬁ%@wag&ét‘)‘h‘t“f*‘ﬂ?ﬂ“‘fd?‘%i’fﬁ‘*ﬁ’“m ts this paraneter on
whi ¢y, > vaccine efficacy. Priaqgr t ay, 46,
& o B nBRRE AATELRR Goih GRBY i 51 Ribderiph 50002,
a&H0M09 Ragk h5.Qf It Bhassdl.84300 8
e Ty Shag HE e oot U LEST BT RO Rl Y e
clialidtpe Ehosl ey, hd @b al WEAORGONERO Ly FFIFFUI WIS B had
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Table 22. Sommary of Group Mortality Rates Post-Challenge

Group Trealment N Dead Post- Monality Rate
challenge

i ORF2 - g~ i4 i 0.0%
IMS 1314 2 doses

2 [VORF2 ~ 16 pg — Carbopol 2{ 13 0 0.0%

_ doses _

3 tORFZ ~ 16 pg — Carbopol 2 15 It (.08
doses

4 {vORF2 - 16 ug - Carbopol 1. 17 ! 6.7%
dose

5 HORF2-4 g~ i3 o G.0%
Carbopot 1 dose

6§ rORF2-1pg- i3 b 0.0%
Casbopol 2 doses

7 rORF2 - 0.23 pg ~ Carbopol 2 is 2 133%
goseg 7

8 KV > 80 log — Cabopol 2 7 3 20.8%
dosas

i Challenge Controls i4 2 153%

10 | Strict Negative Controls P U 0.0%

VORF2 = jvofeted viral QRF2Y, yORE2 =

whobs cell virus = POV2

VERES grown: in smisbie cell colivre
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<211>6 <212>DNA 5 <213>Artifici al <220>

<223>This is a reconbi nant Eco Rl seqguence. 10
<400>2 gaattc 6 <210>3
WO 2007/094893 PCT/US2006/062662

The Sununary of Group Mean Percontage Lung Losions and Tentative Diagnosis i
given below in Table 23, Grouap 9. the challenge control group, had the highest percentage

luny fosions with 2 mean of 1081 = 23.27% followed by Group 7, which received 0.25 ug

(98

tORE2-Carbopol and bad a mean of €57 & 24.74%, Group 3. which received 4 up rORFIZ~
Carbopol and had a mean of 2.88 = R.88%, and Group 8, which recebved the KV vaccine and
had & mean of 2.01 = 4.98%. The remaining six ¢6) groups had lower mean percentaye kg
fesions that ranged from 0114 038% to 0.50 & 0.1 5%.

Tentative diagnosis of porumonia vaded among the groups. Groap 3, which recaived
10 two doses of 16 ug rORF2-Carbopol, Tad the lowest teniztive dingnosis of prcwsmonia, with
I33%. Group 9, the chalivage controf group, had 50% of the group ientatively diagnosed
with pneunzonia, followed by Group 10, fhe strict negative control group and Group 2, which
received two doses of 16 ug vORFZ-Carbopol, with 46.7% and 40% respectively, tentatively

dingnosed with paeumonia,

ey
nds

Groups 1, 2, 3, 5, 4, and 10 had 4% of the group tentatively dingnosed as POV2
infected; while Group 8, which reoeived two doses if KV vacoine, had the highest group rate
of fentative diagnosis of PCYZ ifection, with 20%. Gronp 7. which received nwo doses of
.25 ug FORF2-Carbopol, zad Group 4, which received one dose of 16 ug vORF2-Carhopol
bad tentative growp diagnoses of POVE infoction in 13.3% and 6.7% of cach group,
24 respectively,

Gastric alcors were only diagnosed in ove pig by Gronp 7 (6.7%); while the other 9

groups remained free of gastric wicers.
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i0

15 <211>713
circovirus

WO 2007/094893

<212>DNA

<400>3

<213>Por ci ne

20 cagct atgac gtat ccaagg
aggcgttacc gcagaagaag acaccgcccc

PCT/US2006/062662

Tabile 23, Summary of Groap Mean % Luang Lesion and Tentaiive Blagnosis

Group Treatment N iMNo. Ofpigs that ched for | Incidence Rate
at least one day

H fORF2 - 16 g - i5 8 0%
IMS 1334 2 doses

2 SORF2 -~ 36 ug 15 I 5.7%
Carbopot 2 doses

3 OREZ - 16 mg 5 3 20.0%
Carbopod 2 doses

4 vORF2 - 16 pg 15 2 12.3%
Carbopol 1 doge

5 [fORF2-4pg-— i3 3 20.6%

i Carbopol 1 dose 7 )

f fORF2 -1 pg~ 18 6 40.0%
Carbopol 2 doses |

7 (fORF2 - 025 pg i3 7 45.7%
Carbopol 2 doses

8 KV >80 log - Cabopel ] 7 12 #0854
2 doses B

9 i Challenge Controls H 14 H09.0%

W | Sirict Negative Controls 13 14 93.3%

VORFZ2 = {soleied viral ORFZ; rORF2 = mecombinm bacilovinus expressed ORF2 KV or killed

whole celi vimss = POV2 virus grovn m simfabie coll euliure

The Summary of Group HE Positive Incidence Results is shown below in Table 24,

Group | {16 ug rORF2Z ~ IMS 1314) had the lowest group rare of HHT posithve results with

0% of the pigs positive for POV, followed by Group 2 (36 ug yORF2 - Carbopol} and

Gronp 4 (single dose 16 ug vORF2 ~ Carbopol). which bad growp THC smiss of 6.7% and

13.3% respectively.  Group 9, the challenge control wroup, had the highest $HT positive

ncidence sate with 1D0% of the pigs positive for PCV2, followed by Groap 10, ihe strict

tegative coniroel group, and Group 8 (KV vaccing), with 93.3% and 80% of the pigs positive
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cgcagccatc 60 ttggccagat cctccgccgc cgcccctggce
tcgtccaccc ccgccaccgce taccgttgga 120 gaaggaaaaa
tggcatcttc aacacccgcc tctcccgcac cttcggatat
war10gteygeda 180 aggaaaaatg gcatcttcaa cacccgeCrus2006/062662
tcccgcacct tcggatatac tgtgacgact 240 ttgttccccc
gggagggggg accaacaaaa tctctatacc ctttgaatac
t acagaat aa 300 25 gaaaggttaa ggttgaattc tggccctgct
cccccat cac ccagggtgat aggggagtgg 360 gctccactgce
tgttattcta gatgataact ttgtaacaaa ggccacagcc

ctaacctatg
For POV, respecilively.

Tabie 24. Summary of Group HHC Pesitive Incidence Raie

Ciroup Preatmest N {No. Of pigs that shed for | Incidence Rate
al least one day

i fORF2- 16 g~ B o 0%
TMS 1314 2 doses %

2 [vORFZ - 6 pg -~ B3 1 6.7%

__iCarbopol Zdoses o

3 LORF2 - 16 pp -1 B 3 20.4%
Carbopol 2 doses

4 IVORE2 - 16 pg - B 2 13.3%
Carbopol 1 dose

S [ORF2-4pg- 15 3 30.0%
Carbopo! 1 dose _

& fORF2-1pg- 15 6 40.0%
Carbopol 2 doses

7 fORF2 -~ 625 pg - *° 7 46.7%
Carbopol 2 doses

8 iKV>80log- Carbopol. 17 | 12 8%
I doses

9 | Challenge Controls 14 14 F00.0%

16 | Serict Negative Controls N 14 93.3% i

i

ORFY = Bolated virl ORP2; p(ORE2 = rea)mbm;m bamdovias expressed ORF2 KV or killed
3 while cell vings = POV2 vings grown in stiteble cell cuitare
Disowssion
Seven PCV2 vaccines were evaluated in this example, which included a high dose (16
a2} of tORF2 antigen sdhsvanted with BMS 1314 adwministered twice, 2 Mgh dose (16 pg) of
HY vORP2 antgen adiuvenied with Carbopol administered onee o one group of pigs and twice

© # second group of pigs. 8 high dose (16 ug) of rORFZ antigen adjuvanted with Carbopol
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420 acccatatgt aaactactcc tcccgccata caatccccca
acccttctcc taccactccc 480 gttacttcac acccaaacct
gttcttgact ccactattga ttacttccaa ccaaataaca 540
WA GMat98a gctttggectg aggct acaaa cctctagaaa PCT/US2006/062662
t gt ggaccac gtaggcctcg 600 30 gcactgcgtt cgaaaacagt
aaat acgacc aggactacaa tatccgtgta accatgtatg 660
tacaattcag agaatttaat cttaaagacc ccccacttaa
accctaaatg aat 713 Case 10-0078-FF <210> 4

adminisiersd twice, a 4 pg dose of TORF2 antipen adjuvanted with Carbopol administerad
twice, & 1 g dose of rfORF2 antigen adjuvanted with Carbopol administersd twice, a low

dose (0.25 pg) of rORF? antigen adjmwnied with Carbopol administered twice, and 2 high

dose {> 8 log) of killed whole cell PCV2 vaceine adjuvanted with Carbopal, Overali, Growp

LA

1. which received two doses of 16 pg TORF2 ~ IMS 1314, performed slightly better than

Groups 2 through 7. which received vaccines containing varions lovals of cither vORF2 or

tORF2 antigen adiwvanted with Carbopol and much better than Group 8. which received two

doses of killed whole celf PCV2 vaccine. Groaup | had ibe third highest ADWG {180+ 0.30

lbs/day), the lowest meidence of abnormal behavior (%), the Jowest incidence of atmonnal

in respiration (0940), & low incidence of cough {7.1%). & low incidence of overall clinical

symptoms (7.1%). was tied with three other groups for the fowest mortality rafe (0%), the

second towest rate for mesn % Jung losions (0L15 & 0.34%3 the socond lowest rate for

preomania (21.4%) and the lowest meidence rate for positive HE dssees (%), Growp 1

was, however, the only group s which injeciion site reactions were nofed, which included

i3 S0% of the vaccinates 1 day afler the sccond vacoination. The other vaccines sdministered to

Groups 2 throagh 7 performed better then the killed vacoine and nearly as well as the vaceine
adminisiered o Groap 1.

Group 8, which roceived two doses of kitled PCV2 vaccime adjpvanted with

Carbopol, had the worst set of resadts for any vaccine group. Group 8 hadd the lowest ADWG

n €0.93 & .33 Ths/day), the second highest rate of abnosmal bebavior (6.7%%), the highest rute of

abnormal respiration (6.7%9), was tad with Usec other groups for the highest overall

meidence rate of clinical symporas (33.3%). had the highest modality rate of all groups

{20%), and had the highest posisive THC rale (80%) of any vaccine group. Thore was

concern that the killed whole cell PCV2 vaccine may not bave been fully inactivated prior to

ot
Lo

administration to Group 8, which may cxplein this group’™s poor results.  Unfortuately,
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<211> 713 <212> DNA <213> Porcine circovirus <400> 4
ccgccatgac gtatccaagg aggcgttacc gcagaagaag

ttggccagat cctccgccge cgccoctgge tcgtccaccce

WeAYPBEECc cgcagccat ¢ ccgccaccge taccgtt gga BO/U20P6/PeR662

gaaggaaaaa tggcatcttc aacacccgcc tctcccgcac

cttcggatat actgtcaagg 180 ctaccacagt cacaacgccc
tcctgggcgg tggacatgat gagatttaat attgacgact 240
ttgttccccc gggagggggg accaacaaaa tctctatacc

ctttgaatac tacagaataa 300 gaaaggttaa ggttgaattc

tggccctgct cccccat cac ccagggt gat gggagt gg 360
dﬁ%%‘&‘ﬁ’@t% nelgb b de seofat g‘ét Cgatﬂga% 3 gontext of this
example, a Convenliopal Killed PUCVZ vaccme did st ald m the redociion of PCV2Z
associated diseass.

As previously mentioned, no adverse events were associaled with the test vaccines

LA

with exception of the vaccine adjwvanted with IMS 1314, Injeciion die reactions weare noted
i 30.6% of the pios | day after the second vacoination with the vaceine fiwmnlated with IMS
1314 and in 28.6% of the pigs 2 days after the seoond vaccination. Ne reactions were noted
i any pigs receiving Carbopol adjuvanied vaccinss. Any futher studies e inchde pigs
vaceinated with IMS 1314 adivvanted vaccines shoanld conginne to dloscly maonitor pigs for
in wjection sie reactions.

All pigs wese sexo-pegative for POVZ on Day -3 and ondy Giroup 2 bad a titer sbove
106 on Day 14 On Day 23 day of challenge), Group § had the highest POV2 aniibody titer
{4619, followed by Group 2 (2307 With the exception of Groups 7, ¥ and 140, all goups
demonstrated a2 sorong antibody response by Day 32, By Day 30, all groups including Groups

i3 7.9 and 10 demonsirated a stronyg sutibody sesponse.

One of the hallmarks of lste stage POV2 mfectton and subseguent PMWSE
development is growih retardation m weaned pips, and 1n severe cases, weight loss is noted,
Average daily weight gain of groups is @ quanitlative method of demonstrating prowth
refardation or woight loss. 1o this sxample, there was w0t a large difference in ADWO

2 bebween groups. Group § had the lowest ADWG of 0.88 £ 029 Ihe/day, while Group 4 had
the aghost ADWE of 116 = 026 Ibdday. Witlin ithe cordgext of dhis study there wag not a
sufficient difference between groups 1o base fature vaceine efficacy on ADWG

In addition to weight loss — dvspnes, legharpy, palior of the skin and sometimes

icterus are chnionl symptoms assochried with PMWS. In this example, abnormal behavior

[
TR

and gboormal respieation and cough were noted mitequently for sach sroup. As evidenced in
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ggccacagcc ctaacctatg 420 15 acccatatgt aaactactcc
tcccgceccata caatccccca acccttctcecc taccactccc 480
gttacttcac acccaaacct gttcttgact ccactattga
WO HeYé%3a ccaaat aaca 540 aaaggaatca gcttt JEES2006/062662

aggct acaaa cctctagaaa tgtggaccac gtaggcctcg 600
gcactgcgtt cgaaaacagt aaatacgacc aggactacaa

tatccgtgta accatgtatg 660 tacaattcag agaatttaat
cttaaagacc ccccacttga accctaagaa ttc 713 20

this stady, this challenge model and challenge strain do vot result in overwhelming clinical
symploms and (his is not & sirong parameter on which to base vaceine efficacy,
Overzll, mortality rates wore nod high in this example and the lack of a hish morialiy

rate in the challenge comlrol group limits this paramclor on which o base vaccine efficasy.

12

Prior fo Day 46, Groups 4 and 7 each had one out of fifteen plgs dic. Group 9 had two oui af
fourieon pigs dic and Groap 8 had three oul of fiftecn pigs die. Due to the fact that Group 2,
the challenge comtrel group was not demonsirating POV2 clinical symptoms and only 1wo
deaihs bad ccomred in this growp by Day 46, Porcime Respiratory and Reproductive
Syndrome Vimms (PRRSVY MLV vaccine was sdministered to all pigs on Day 46, Earlisr
in studies had wilized INGELVACK PRRS MLV as an tmmunostimulant fo exasperate PCV3I-
associated PMWS discase and mortality rates were higher fo these earlier stodies. Two
deaths ocomred shortly after adminisiering the PRES vaccine on Day 46 ~ Group 4 had one
death on Day 46 and Cronp 7 bad one death on Day 47 — which were probabiy sot associated
with the administrafion of the PRRS vaccine. By Dayv 36, Group 8, which received two dosss
i3 of killed vaccine, had the highest mortality vate (20%), followed by Growp 9 (challenge
controly and Gmﬁp 7 {123 uy vOR¥E2 - Carbopoly, with mortality rates of 14.3% and 133%
respectively. Overall, administration of the PRRS vaccing o the challerge model late in the
post-challenge chservation phase of this example did not significantly Increase mortslily
oS,
i1 Gross lestons n pigs with PMWS secondary o POVI infection typically consist of
generalized lymphadenopathy in combination with ome or more of the following: ()
interstitial pnewmonia with interfobulor edema, (2} cutaneous paller or lvterus, (33 motiled
atrophic irecrs, (4) gastie ulcers, (5) nephxilis and (6) reproductive disorders, e.g. abortion,

slilibinhs, mummies, ste. At necropsy (Day 509, icfens, hepatitis, and nephritis were not

fu
L

noted m any growps, A gasiric uloer was noted In one Group 7 pig, bui Iymphadenopaily
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<210>5 . <211>233 <212>PAT 25 <213>Por ci ne

circovirus <400>5 Net Thr Tyr Pro Arg Arg Arg
Tyr Arg Arg Arg Arg His Arg Pro Arg 30 151015
WO 2007/094893 PCT/US2006/062662

wes mol specilically examined for. Based on the prosonce of fesions that were consisteni with

PCV2 mfection, ihreel groups bad st Jeast one pig fentatively diagoosed with POV (PMWS),

Group 8, which received two doses of killed vaccine, had 2% towatively diagnosed with
PCV2, while Group 7 and Group 4 had 1339 and 6.7%, respestively, femarively diagnosed

3 with PCV2. The mean % lung lesion scores varicd betweoen proups at necropsy. Growps 12,
3, 4 6 and 33 had low % lung Jesion scores that ranged from 0.1] £ U38% o U890 £ 0. 15%,

As expecied, Group 9, the challenge control group, had the highest mean % lang lesion score

(1081 £ 23 27%). In four groups, the memn % long lesion scores were elevaied doe 1o one to

three pigs in cach of these groups haviug very high long fesion scores. The hng lesions were

in red/purple and consolidated. Tvpically, Jung lesions asssociated with PMWS are deseribed as
fan, non-collapsible, and with interfobular edema. The lung lesions noted in this study were

eithgr not associated with POV mifection or a sccond pulnwonary infectivus agent may have

been present.  Within the comext of this siudy, the % hmg lesion svores probably do no

reflect a tue measure of the amount of kg bsfection doe W POVI. Likewise, temiative

ek
L4

diggnosis of ppeumonia may bave been over-autitized as well, Auy pigs with lung Tesions,
some as amall as 4105 were Hasted with a soiative dingnosis of prewmonia, In this example,
there was no sutficient difference between groaps with respect to gross fesions and % iy
fesions on which to base vaccine efficacy.

IHC results showed the Targest differences between groups. Group 1 (16 pg 1ORF2 ~
2 IMS 1334 had the lowest posiive THC resulis for POVZ antigen (%), while Groups § and
10 hag the highest positive THC resulis with incidence rales of 100% and 93.3% respeciively,
Groups 3, 3, 6 and 7, which recaived 16, 4, 1 or 0.25 pp of fORF2 antigen. respectively,
adiwvanied willy Carbopol, bad IHC posiiive rates of 209, 20%. 49% and 46.7%,

respectively. Gooup 2, which received two doses of 16 ag vORF2 adjavanted with Carbopal

X
(¥

had an THC positive rate of 6.7%, while Group 4 whick received only one dose of the same
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Ser Hs Leu Ay Gn Ile Leu Arg Arg Arg Pro Trp Leu

Val His Pro Case 10-0078-FF 202530 Arg His. Arg Tyr
Arg Trp Arg Arg Lys Asn Ay Ile Phe Asn Thr Arg
WORA494893 L. eu Her Arg Thr Phe Ay Tyr Thr ValPQIyEs206462662
Thr Thr Val Thr Thr 505560 Pro Her Trp Ala Val Asp

Met Net Arg Phe Asn Ile Asp Asp Phe Val 1065707580

Pro Pro Gy Ay Ay Thr Asn Lys Ile Her Ile Pro Phe

G u Tyr Tyr 859095 15Arg Ile Arg Lys Val Lys Val Qu
Phe Trp Pro Cys Her Pro Ile Thr 100105110 G n Ay Asp

Arg Ay Val Ay Her Thr Ala Val Ile Leu Asp Asp Asn
VEPEY %‘y ato W%%ﬂ%'r L3855 Ppdo fp ghicpiye mapng UE@@ wF'rﬁnd o

fﬁcll lgat ggco w ‘f‘-ﬁ’“ﬁ?l uxﬁg eﬁée?md}.%?u}!ﬁ?éé 0 J_E;g‘rpgﬁap rmxgaljdl SbcThr

pﬁ&k Q Bheas ro Lys Pro Val Leu Asp Her
&JUE i@%‘]“g’% 3 he %ﬁ“ﬁfpro 165170175 30Ash Asn Lys

Ar O TAS M EacRegh® Uf :ﬂ Prode@ UG, LR NGB PRkectie oAb I ASH

of PCV2 pORF2 antigen adjuvanied with Carbopol in the CDCD pig model in the face of a

L

PCV2 challenge is deternsined. Groups 3 5, 6 and 7 each reosived two doses of 1ORE2
antigen adfuvatiled with Carbopol, but the level of rORF2 astigen varied for sach group.
Groups 3. 5, 6 and 7 cach reosived 16, 4, 1 or (.25 pg of tORF2 antigen rcspecine s
seneral, decreasing e level of rORFZ satipen dooreased POV antibody $iters, and increased
1 the mortality 1ate, mean % lung lesions, and the incidence of THC positive tissues. Of the
four groups receiving varying levels of rORF2 — Carbopol, Groaps 3 and 3, whic:h rogeived
two doses of 16 or 4 pg of rORF2 satigen, respectively, cach had an [HC positive rate of ondy
20%, and cach had similer antibody thers. Overall, based on IHC positive results, the
minimmm rotective dosage of rORFZ antigen administerad twice is approxinmiely 4 pa.
i3 Irr another aspest of the present fivention, the antigenicity of recombinant (fORF2)
and VIDG B-1 (vORFY) POV2 antigens wore assessed. Group 2 received two doses of 16 ng
vORF2 and Group 3 received two doses of 16 pg fORF2. Boik vaccines were adinvanted
with Carbopol. Both vaccises were found fo be safe and both had 0% monslity tate. Group
2 had a PCVZ amibody titer of 2507 on Day 23, while Group 3 bad a POVZ snnibody titer of
24 1303, Group 3 had a lower mean % hng lesion score than Group 2 {G.H # (.38% va. 090 %
&.15%), but Groop 2 had a lower HIC positive incidence rate that Group 3 (679 ve. 20%).
Overall, both vaccines had similar antigenicity, but vORF2 was associated with slightly
better THC rosals.
In vet another aspect of the present invention, e suilability of fwo different

23 adinvants (Carbopel and IMS 1314) was determined.  Croups 1 and 3 bolk received fwo
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180185190 Case 10-0078-FF Val Asp H's Val Gy Leu

Ay Thr Ala Phe Qu Asn Ser Lys Tyr Asp 195200205 G n
As r Asn Ile Arg Val Thr Met Tyr Val G n Phe Arg
W@ﬁ“ﬁ%é”@ZlOZlSZZO Asn Leu Lys Asp Pro Pro L%Qif/ﬂ%%/ﬂmﬁz
Pro 225230 10 <210> 6 <211> 233 <212> PRT <213>

Porcine circovirus 15 <400> 6 Met Thr Tyr Pro Arg Arg
Arg Tyr A g Arg Arg Arg H's Arg Pro Arg 151015 20 Ser
Hs Leu Ay Gnlle Leu Arg Arg Arg Pro Trp Leu Val

H's Pro 202530 Arg H's Arg Tyr Arg Trp Arg Arg Lys

Asn d e Phe 25354045 Leu Ser g Thr
Reo G npoartine Yo Oy ORRE s Dot e i shiden

PR T ok Bl Dl BB EL 0 Bl e R
Eﬁh)ém%sm&@séémgb{ O LySid, k&enligt alel sﬁne@ﬁ::@iegc@ 8 dehitk };Xﬂs
Tyr 859095 Arg Ile Arg Lys Val Lys Val Gn Phe Trp

ph-ChalByige. HHe ranlrmorkikie rald) knd 230030560 d BinfainttaGeVuASRiolY Gus
Gy vVal Ay Her Thr Ala Val Ile Leu Asp Asp Asn
Group 1 had an IHC positive rate of (% while Group 3 had an IHC positive raic of 209,

LA

However, Group 3, which reccived the vaccine adjuvanted with Carbopol, had higher IFAT
PCY2Z tters on Davs 23, 32, and 30 than Croup I, which received the vascine adjuvanted
with TMS 1314, Overall. although the PCV2 vaccine adjuvanted with TMS 1314 did provide
betier IHC rosuliy, it did not provide overwhalmingly bettr protection from PCV2 infection
i sad did buduce injection sife reaction. Whareas the POV2 vaccine adjuvanied with Carbopaol
performed neardy as well as the IMS 1314 adjuvanted vaccine, but was not associated with
any sdverse events,
I stili another aspect of the prosent invention, the feastbility of PCV2 ORF2 sz 2

Lml, 1 dose prodect was detennined. Groups 2 and 4 both received 16 pg of vORFZ vaceing

oy
i

atjuvanied with Carbopol on Day 0, but Group 2 received a second dose on Day 14, Group 4
had a shightly bigher ADWG and 2 lower mem % hany losions than Growp 2, but Group 2 had
bigher IFAT POVZ tiers on Day 25, 32 and 50, and a slightdy lower incidence rate of 1HC
positive fissues. Al other rosulis for these two groups were similar.  Overall, one dose of
¥ORT? adjovanted with Carbopo! pesformed similar fo two doses of the same vaociae.

0
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115120125 10Phe Val Thr Lys Ala Thr Ala Leu Thr Tyr
Asp Pro Tyr Val Asn Tyr 130135140 Her Her Arg His Thr
Ile Pro Gn Pro Phe Her Tyr His Her Arg Tyr '
145150155160 15 Phe Thr Pro Lys Pro Val Len Asp Her
Thr Ile Asp Tyr Phe Gn PéEAé%l?Ol?S Asn Asn Lys Arg
Asn G n Leu Trp Leu Arg Leu G n Thr Her Arg Asn

We ¢ 0180185190 Val Asp His Val Ay Leu Ay Thr Al a Phe

i N Asn Her Lys Tyr Asp 195200205 25G n Asp Tyr Asn

Ile Arg Val Thr Met Tyr Val G n Phe Arg G n Phe

210215220 Asn Leu Lys Asp Pro Pro Leu Gu Pro 225230

30 <210> 7 Case 10-0078-FF <211> 756 <212> DNA <213> _
Alti fi dibaluse 622 @ereiad dircoviristype Quamigen fis the prp@atict ¢ single-
circovirus type 2, open reading frame 2, together

W th adpey ineRatheM ok ReiueiaEMr TesSasyg WRCIeOkrity 54 Qfdicd symptoms -
10 gcggccgegg gaattcgatc cgccatgacg tatccaagga

9909t { 9666£A4ANIPAY0 .4 GAREIRGAARC SEBPRALEE cireovims oad

~tggccagatc ctccgccgec gcccctgget
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cgccaccgct .accgttggag aaggaaaaat ggcatcttca
acacccgcct ctcccgcacc 180 . ttcggatata ctgtcaaggc
~taccacagt'c acaacgccct cctgggcggt ggacatgatg 240
agatttaata ttgacgactt tgttocccog ggagggggga

cCcaaca

aaaggt t aag

In é%ﬁ]‘iﬁt AhGfor %gu&g%tthé %ﬁﬁ&%&@g@a@gg&?&t of porcine

gaattct ggccctgctc ccccat

cagggt gataviggdaotigo®: piks cdetdn said poaideatirgvirus type 2 antigen is a
at-gataactt tgtaacaaag 420 gccacagccc taacct at

cccat at'gtombiaf aff vt QREGC PR, A vdiesan é‘éga medicament is
ccett Cta‘&ﬁnjé’t&%?g% tggggtgmgwa%ﬁg&qmggcaaacct g .

ttcttgactc cac

acttccaac caaat aacaa.

aaggaat cag ctttggctga ggctacaaac ct'ct'agaaat 600

2..

The use according to claim 1, wherein said medicament cé_}mprisesrélpg to

400ug of said porcine cirovirus type 2 antigen per dose.

The use accor’ding_tq claim 1 or 2, wherein said antigen comprises a protein
encoded by a DNA sequence having at least 90% sequence'identity with
ORF2 having the sequence of SEQ ID NO:4 of a porcine circovirus type 2

virus.

. The use according to either of claims 1 to 3, wherein said porcine circovirus

fype 2 antigen is a recombinant baculovirus expressed ORF2 antigen. .

The use according to any one of claims 1 to 4, wherein said porcine circovirus

type 2 antigen is foi'mulated and administered in one (1) mL per dose.

The use according to any one of claims Ito5, wherein said clinical symptoms

‘are selécted from the group consisting of lymphadenopathy, lymphoid

depletion, and multinucleated or giant histiocytes.

The use abcording to claim 6, wherein said lymphadenopatﬁy, lymphoid

| depletion, and/or multinucleated or giant histiocytes is in combination with

“another symptom selected from the group consisting of interstitial pneumonia

with interlobular edema, cutaneous pallor or icterus, mottled atrophic livers,

gastric ulcers, neph;itis, pia like lesions, and reproductive disorders.
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20 gtggaccacg taggcctcgg cactgcgttc gaaaacagta

aat acgacca ggactacaat 660 atccgtgtaa ccatgtat gt

acaattcaga gaatttaatc ttaaagaccc ccctaagaat

tctatcacta gtgaattcgc ggccgc cccacttgaa 756 720 25

. <210>8 The 1158 kkehBRB o any<hboiMims 1 023 3wk z?dmnnstratlon

30 <220> <223>Thi s |s t he-porcine circovirus type
2, ORF2 constr.uc

10.

11.

12,

OCCUTs In pigs iess M]an(ig weeks of age.

The use according to any one of claims 1 to 8, wherein said administration

occurs in pigs not-older than 3 weeks of age, preferably not older than 2 weeks

of age.

The use according to ény one of claims 1 to 9, Wlierein said administration is
within about 3 weeks of exposure to a virulent porcine circovirus type 2

mﬁﬁén.

The use according -to any one of claims 1 to 10, wherein said composition

further comprises at least one additional component selected from the group

' consisﬁng of veterinary-acceptable carriers, _pharﬁ;accuticél-accgptable

| carriers, and immunomodulatory agents.

The use according to any one of claims 1 to 11, wherein said administration is

intradermal, intratracheal, intravaginal, intramuscular, intranasal, intravenous,

-~ intravascular, intraarterial, intraperitoneal, oral, iﬁtrathecal, subcutaneous,

intracutaneous, intracardial, intralobal, intramedullar, or intrapulmonar,
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i ncl udes bacul ovirus and pGEM T-easy codi ng :
seqguences. Case 10-0078- FF <400>8 aagctttact
cgt aaagcga gttgaaggat catatttagt tgcgtttatg

agat aagatt 60 gaaagcacgt gtaaaatgtt tcccgcgcgt

t gpgeacapgel, At E%&g@gttg oR9YFERRAL § (o whedif aRidtihistration of said

ctaat ctgat at aa acacctit gc ggcéccgagt t
gtttgc O
gporcme circovirus type 2 antigen does not show adverse events or injection

.qJJ

sife reactions.

14.  The use of a porcine circovirus type 2 antigen for the preparation of a single-
dosé medicament for improving the level of general disease resistance of pigs,
wherein said porcine circovirus type'2 antigen is a recombinant PCV2 ORF2

protein, and wherein said medicament is administered to a pig in a single dose. a

'15.  Theuse according to any one of claims 1 to 14, wherein said medicament is an

immunogenic composition.

16. Thé use according to any one of claims 1 to 15, wherein said medicament isa

. vaccine.
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10

15

20

25

30

gt gact agcg
aaaa

Case 1@% gtct.
gcgggect gt
ctttgcecgee

ggt aaaagaa
ggcgt geact

t ggt gt gcag

<110> Roof, Mike

aagaagat gt gt ggaccgca gaacagat ag
ccctagtatt 240 ggagcaataa tcgatttaac
aaatattatg atggtgtgca ttttttgcgg 300

t at acaaaaa aattcaagta cctggccaga

t gaaagcata 360 gttcaagaat ttattgacac
tttacagaaa agtgtcccgg catgttggtg 420 10

gcacacacsgC&@@ﬁeﬁgfﬁgiTﬁ%gggttaca

atatttaa

Eichmeyer, Mark

Nitzel, Greg

Schaeffer, Merrill

Hayes, Phillip

<120> USE OF A PCVZ TIMMUNQOGENIC COMPOSITION FOR LESSENING CLINICAL
 SYMPTCMS IN PIGS

<130> 34816-CIPL

<150> Unknown

<151> 2005-12-30

<160> 11

<170> PatentIn version 3.3

<210> 1
<211> 8
<212> DNA

<213>» Artificial

<220>

<223> This is a modified Kozak's sequence.

<400> 1

cegecatyg

1/16
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cacaccctgg
cuse 10, fPRARAATC
cgtt caagat
tttaacaaat
cttccagcga
gcttgtagcc
<z1l0>gai t aggccg
<211>ga€£ gttacgt

<212> DNA

<213> Artificial

gtattgcgcc gcaggaagcc at agat agat

aaaatt gaaa gacaaaatta
ttattaattt aattaatatt atttgcattc 600
actttatcct attttcaaat tgttgcgctt
tgcttcgett gctccgttta
gatcagtggc gttgttccaa tcgacggtag 720 15
gatattctcc accacaatgt tggcaacgtt

cagaggt cac 540

accaaaacta 660

ttatgectttt

<220>

<223>

<400> 2

~gaattc

<210> 3
<2il> 713
<212> DNA

<213>

<400> 3

cagctatgac
ttggecagat
gaaggaaaaa
aggaaaaatg
ttgttccecce
gaaaggttaa
gctccactge
acccatatgt
gttacttcac
aaaggaatca
gecactgegtt

tacaattcag

gtatccaagg

‘ccteegeege

tggecatcttce
gcatcttcaa
gg9gaggggyy
ggttgaattc
tgttattcta
azactactecc
acccaaacct
getttggetyg
cgaaaacagt

agaatttaat

Porcine circovirus

aggcgttacc
cgeccectggo
aacacccgcec
cacccgectce
accaacaaaa
tggcectget
gatgataact
tececegecata
gttcttgact
aggctacaaa
aaatacgacc

cttaaagacce

gcagaagaag
tcgtccacce
tctecegecac
tcecegeacct
tctctatace
ccececatcac
ttgtaacaaa
caatccceea
ccactattga
cctotagaaa
aggactacaa

ccceccacttaa

2/16

This is a recombinant Eco Rl sequence.

acaccgecoc
cegecaccge
cttcgéatat
tcggatatac
ctttgaatac
ccagggtgat
ggccacagcc
acccttetcee
ttacttccaa
tgtggaccac
tatccgtgta

accctasatyg

cgcagecate
taccgttgga
actgtggaga
tgtgacgact
tacagaataa
aggggagtgyg
ctaacctatg
taccactccc
ccaaataaca
gtaggccteg
accatgtatg

aat

60

120

180

240

300

360

420

480

540

600

€60
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780 ggttttccac gtacgtcttt tggccggtaa tagccgtaaa
gccg tcgegegtca-

Cﬁel%@%@?gtccg

ccaccact tt
tttctgcatt
aagccggt gt
<210>t glcct gcaa
ggcaacgat g

<211> 7713
<212>

<213>

<400> 4

ccgccatgac
ttggecagat
gaaggzaaaa
ctaccacagt
ttgttcececee
gaaaggttaa
gctecactge
acccatatgt
gttacttcac
aaaggaatca
gcactgegtt

tacaattcag

C<210> 5

<211> 233

<212> PRT

<213>

<400> 5

DNA

gtatccaagg
cecteegecege
tggcatcttc
cacaacgcca
9994999999
ggttgaattc
tgttattcta
aaactactcc
acccaaacct
getbtttggetyg
cgaaaacagt

agaatttaat

atttcgtctt 960

Porcine circovirus

aggcgttace
cgecectgge
aacacccgoc
tectgygeygy
accaacaaaa
tggecectget
gatgataact
tccecgecata
gttcttgact
aggctacaaa
aaatacgacc

cttaaagacc

Pecrcine circovirus

840

gcagaagaag
tcgtecacce
tptcccgcac
tggécatgat
tctctatacce
cceccatcac
ttgtaacaaa
caatccccca
ccactattga
cctctagaaa
aggactacaa

ccccacttga

acaccgcccec
cocgecaccge
cttcggatat
gagatttaat
ctttgaatac
ccagggtgat
ggccécagcc
accqttctcc
ttactteccaa
tgtggaccac
tatccgtgta

accctaagaa

cgcacaacac cggatgtttg
cggggt attg aaccgcgcga tccgacaaat 900
ggcaact aaa tcggtgacct gcgcgtcttt
tcttttgcat ggtttcctgg
acatgcggtt tagatcagtc atgacgcgcg 1020 20
atctttggcc tcgatctget tgtccttgat

cgecageceate
taccgttgga
actgtcaagg
attgacgact
tacagaataa
agugyagtyyg
ctaécctatg
taccactcce
ccaaataaca
gtaggecctcg
accatgtatg

ttc

Met Thr Tyr Pro Arg Arg Arg Tyr Arg Arg Arg Arg His Arg Pro Arg

1

5

10

15

Ser His Leu Gly Gin Ile Leu Arg Arg Arg Pro Trp Leu Val His Pro

3/16

60

120

180

240

300

360

420

480

540

600

660

713
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cgttcaat aa

coe g gRECCCC

tcctccegtt.
agagcacttg
taattctatg
t gaat cacgc

1080 actcttgttt tttaacaagt tcctcggttt
caccgcttgc agcgecgtttg 1140 tgtgctcggt
atcagcttag tcaccaactg tttgctctcc

1200 gtttgatcgc gggatcgtac ttgccggtgce
aggaattact tcttgaaaa 1260 gccattcttg
gcgt aaggca atttggactt cataatcagc

1320 25 cggatttagt aatgagcact gtatgcggct

Arg His Arg Tyr Arg Trp Arg Arg Lys Asn Gly Ile Phe Asn Thr Arg

35

40 45

Leu Ser Arg Thr Phe Gly Tyr Thr Val Lys Ala Thr Thr Val Thr Thr

50

5

5 60

Pro Ser Trp Ala Val Asp Met Met Arg Phe Asn Ile Asp Asp Phe Val

65 7

0

75 80

Prc Pro Gly Gly Gly Thr Asn Lys Ile Ser Ile Pro Phe Glu Tyr Tyr

85

Arg Ile Arg Lys

100

Gln Gly Asp Arg

115

. Phe Val Thr Lys

130

Ser Ser Arg His

145

20 . 95

Val Lys Val Glu Phe Trp Pro Cys Ser Pro Ile Thr

105 110

Gly Val Gly Ser Thr Ala Val Ile Leu Asp Asp Asn

120 ' 125

Ala Thr Ala Leu Thr Tyr Asp Pro Tyr Val Asn Tyr

135 140

Thr Ile Pro Gln Pro Phe Ser Tyr His Sexr Arg Tyr

150

155 160

Phe Thr Pro Lys Pro Val Leu Asp Ser Thr Ile Asp Tyr Phe Gln Pro

165

170 175

Asn Asn Lys Arg Asn Gln Leu Trp Leu Arg Leu Gln Thr Ser Arg Asn

180

185 190

4/16
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gcaaat acag cgggtcgccc cttttcacga 1380 cgctgttaga

)| gccc ccattttgga tggtctgctc aaat aacgat
C%EIQ&E?g?ttat 1440 tgtctacatg aacacgtata gctttatcac

aaactgtata ttttaaactg ttagcgacgt 1500 ccttggccac

Val 19936000206, 014061 £ 66, GRILLAOCAC GLASCIGHH0Ny: nsp
ttgaacgtat 1560 <cttctccaaa tttaaattct ccaattttaa

cyegagccat tttigatacac gtgtgtegat 1620 30 tttgcaacaa

ctattgtttt ttaacgcaaa

GIn Asp Tyr Asn Ile Arg Val Thr Met Tyr Val Gln Phe Arg Glu Phe

210 215 220

Asn Leu Lys Asp Pro Pro Leu Lys Pro

225 230
<210> 6

<211> 233

<212> PRT

<213> Porcine circovirus

<400> 6

Met Thr Tyr Pro Arg Arg Arg Tyr Arg Arg Arg Arg His Afg Pro Arg

1 "5 10 15

Ser His Leu Gly Gln Ile Leu Arg Arg Arg Pro Trp Leu Val His Pro

20 25 30

Arg His Arg Tyr Arg Trp Arg Arg Lys Asn Gly Ile Phe Asn Thr Arg

35 40 45

Leu Ser Arg Thr Phe Gly Tyr Thr Val Lys Ala Thr Thr Val Thr Thr

50 55 ' 60

Pro Ser Trp Ala Val Asp Met Met Arg Phe Asn Ile Asp Asp Phe Val

65 ' 70 75 80
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ctaaacttat tgtggtaagc aataattaaa 168

0

c ccgc tacaacactc gtcgttatga acgcagacgg
C“el%gﬁgggtctc 1740 ggcgcaagcg gctaaaacgt gttgcgegtt
Case

Pro£4Q<997§5F61y-nu-hé&%g%tfﬂQsQIHﬁgcﬁ&@Ehé%ﬁﬁgﬂﬁ9§§r

caacgcggca aacat cgcaa aagccaatag 180

fttttaaatt atcttattta ataaatagtt
85 90 95

Arg Ile Arg Lys Val Lys Val Glu Phe Trp Pro Cys

100 105 110

Gin Gly Asp Arg Gly Val Gly Ser Thr Ala Val Ile

115 120 125

Phe Val Thr Lys Ala Thr Als Leu Thr Tyr Asp Pro

130 135 140

Ser Ser Arg His Thr Ile Pro Gln Pro Phe Ser Tyr

145 150 155 160

0

Ser

Leu

Tyr

His

Phe Thr Pro Lys Pro Val Leu Asp Ser Thr Ile Asp Tyr

165 170 175

Asn Asn Lys Arg Asn Gln Leu Trp Leu Arg Leu Gln

180 185 130

Val Asp His Val Gly Leu Gly Thr Ala Phe Glu Asn

185 200 - 205

Gln Asp Tyr Asn Ile Arg Val Thr Met Tyr Val Gln

210 215 220
Asn Leu Lys Asp Pro Pro Leu Glu Pro

225 230

<210> 7

6/16

Thr

Ser

Phe

Pro

Asp

Val

Ser

Phe

Ser

Lys

Arg

Ile

Asp

Asn

Arg

Gln

Arg

Tyr

Glu

t at gggggaa

Thr

Asn

Tyr

Tyx

Pro

Asn

Asp

Phe



at gacgccta caactccccg
case ERGRRACROL LCO t gacge
acgt cgagcg ggt ggt cgat
cgacgcacaa gtatctgtac

<>11>a08&Aacgt cg gcct ccaagt

cccgecgttga ctcgcetgcac

1920 cttcctccgt gtggccgaac

gaccagcggc gtgccgcacg 1980

accgaat gat cgtcgggcga

2040 5 ggcaatattg gcaaattcga
-aaatatatac agttgggttg tttgcgcata tctatcgtgg 2100

<zl2>cgiMhgggcat gtacgtccga acgttgattt gcat gcaagc
cgaaattaaa tcattgcgat 2160

<213> rtificial

. 220>

<223> This sequence is from porcine circovirus type 2, open reading

10

15
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30

frame 2, together with a portion from the pGEM T-easy vector.
<400> 7
geggecgegyg gaattcegatce cgeoeatgacg tatccaagga ggegttaccyg cagaagaaga 60
caccgeccee gecagecatcect tggecagatc ctceccgeccgcece gececcctgget cgtceccaccceco 120
cgccaccget accgttggag aaggaaaaat ggcatcttcea acaccégcct cteccegeace 180
ttecggatata ctgtcaagéc taccacagtc acaacgceccect cctgggeggt ggacatgatg 240
agatttaata ttgacgactt tgttcccccg ggagggggga ccaacaaaat ctctataccce 300
tttgaatact acagasataag aaaggttaag gttgaattcet ggcecctgetc ccecatcacce 360
cagggtgata gngagtggg ctcecactyget gttattetag atgataactt tgtaacaaag 420
gccacagcco taaéctatga cccatatgta aactactcct cccgccatac aatcccccaa 480
ceotteteet accacteccg ttacttcecaca cccaaacctg ttettgactce cactattgat 540
tacttccaac cazataacaa aaggaatcaqg ctttggetga ggctacaaac ctctagaaat 600
gtggaccacyg taggcctcgg cactgcgttc gaszacagta aatacgacca ggactacaat 660
atcegtgtaa ccatgtatgt acaattcaga gaatttaatc ttaaagaccc cccacttgaa 720
ccecctaagaat tctafcacta gtgaattcge ggecege 756
<210> 8
<211> 10387
<212> DNA
<213> Artificial
<220>
<223> This is the porcine circovirus type 2, ORF2 construct, which

includes baculovirus and pGEM T-easy coding sequences.
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tagtgcgatt aaaacgttgt
gatt aaatcgcgca
tgttttettt
t aacaaact a
aactttatcc

Case I@gqc? g—g

gcgegt at tt
catttaatgc
acgt caagaa ttaacaat gc
<400>acgact at ga t agagat caa
cttgcg

aagctttac

gaaagcacgt
ataaasgatt
gtgactagcg
ggagcaataa
gcgggectgt
gttcaagaat
ggcgtgeact
cacaccctgg
azaattgaaa
tttaacaaat
tgecttegett

gattaggecg

. ggttttccac

cgcacaacac
ccaccacttt
tecttttgecat
tgacctgcaa
actcttgttf
tgtgctceggt
gtttgatcge
gececattettg
cggatttagt
cgetgttaga
tgtctacatg
ccttggccac
cttctccaaa
tttgcaacaa
tatgggggaa

ggcgcaageg

at aa

acgc
Cgtaaagcga

gtaaaatgtt
ctdatctgat

aagaagatgt

tcgatttaac

tatacaaaaa
ttattgacac
gcacacacgyg
gtattgcgece
gacaaaatta
actttatcct
gctcegttta
gatattctce
gtacgtcttt
cggatgtttyg
ggcaactaaa
ggtttcectgg
atctttggece
tttaacaagt
gaatgtcgceca
gggatcgtac
taattctatg
aatgagcact
ggtagggece
aacacgtata
gaaccggacc
tttaaattct
ctattgtttt
catgecgecge

gctaaaacgt

gttgaaggat
tcececgegegt
atgttttaaa
gtggaccgca
caacacgtct
aattcaagta
ggtaaaagaa
tattaatcge

goaggaageo

cgttcaagat

atttﬁcaaat
gettgtagee
accacaatgt
tggeccggtaa
cgettgtecy
tcggtgacct
aagccggtgt
tegatctget
toccteggttt
atcagcttag
ttgeecggtge
gegtaaggea
gtatgcggcet
ccattttgga
gctttatcac
tgttggtege
ccaattttaa
Ttaacgcaaa
tacaacactc

gttgcgegtt

2220

gccegttgtce
at aaagcgcg

catatttagt
tggcacaact
acacétttgc
gaacagatag
aaatattatg
coetggecaga
tttacagaaa
accggttaca
atagatagat
ttattaattt
tgttgegett
gatcagtggc
tggcaacgtt
tagccgtaaa
cggggtattyg
gcgegtettt
acatgcecggtt
tgtecttgat
tttgcgeceac
tcaccaactyg
agagcacttg
atttggactt
gcaaatacag
tggtctgectce
aaactgtata
getctageac
cgcgagcecat
ctaaacttat
gtcgtﬁatga

caacgcggea
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acatcctcgc ttttaatcat

at cgagt caa gt gat caaag
gtattcccga gtcaagcgca 2280
gccatcttgt aagttagttt

2340 10 aataatatat tatgtatcgc

gcat ct caac 2400
aat t aaat ag

tgcgtttaﬁg
atttacaatyg
ggcccgagtt
taazacaaaa
atggtgtgca

ctttgecgece

agtgtcccgg‘

tggtgtgcag
tcgaaaaage

aattaatatt

cttecagega

gttgttccaa
gatgttacgt
cgtagtgecg
aaccgcgega
tttctgcatt
tagatcagtc
ggcaacgatyg
caccgettge
tttgctetec
aggaattact
cataatcagce
cgggtegcecece
aaataacgat
ttttaaactyg
gtaccgecagg
tttgatacac
tgtggtaage
acgcagacgg

aacatcgeaa

agataagatt
cggccaagtt
gtttgcgtac
ccctagtatt
ttttttgegyg
tgaaagcata
catgttggtg
atatttaatg
cagaggtcac
atttgcattc
accaaaacta
tcgacggtag

ttatgetttt

tcgegegtca -

tccgacaaat
atttegtett
atgacgcgeg
cgttcaataa
agegecgtttyg
tcectecegtt
tcttctaaaa
tgaatcacge
cttttcacga
ttgtatttat
ttagcgacgt
ttgaacgtat
gtgtgtcgat
aataattaaa
cgceggtete

aagccaatag

60

120

180

240

300

360

420

480

540
600
660
720
780
840
900
560
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740

1800
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aacgtgcacg 2460 atctgtgcac gcgttccggc acgagctttg

co 1344

ataa gtttttacga agcgat gaca 2520
aacg atcacgccca aaagaactgc cgactacaaa

t gacccccegt

attaccgagt 2580 atgtcggtga cgttaaaact attaagccat
tacag@ﬁ%ﬁatgﬁg%ﬁgaﬁgﬁ:@Qgéaﬁgéaé(%@ggﬁﬂgﬁgg é%@@géﬁkﬁat£ﬂﬂéggéﬁiga 1860

agccgcgaag tatggcgaat gcatcgtata acgtgtggag
atgactocogcteattc@400ccagaysyictatcigitt agagasagaaagttacac

tatttaattg atcccgatga

ctteotcoogt
cgacgcacaa
ggcaatattyg
cgttgggeat
tagtgcgatt
atcgagtcaa

gcgcgtattt

aataatatat:

acgactatga
atctgtgcac
tgacccecegt
atgtecggtaga
tggtgcgaga
agagcgtcat
aaattgaccc
ggactgcgat
aattttazaa
aatgtegteg
aacgatttga
aactgttaca
gctctgacge
atcaaatcce
ctctgteegt
aaacaattat
catttgtagt
aatcatttte
tagacgcctt
aattaacata
tgtcataaat

tgtaatttac

gtggccgaac
gtatctgtac
gcaaattcga
gtacgtecga
azaacgttgt
gtgatcaaag
taacaaacta
tatgtatcgce
tagagatcaa
gcgttecgge
agtgacaacg
cgttaaaact
agcagcegaag
gtttagacaa
taactccata
tgtacatgcet
aacgcagcaa
acatgctgaa
aagaaaacaa
ttgcaaacgt
atttctacaa
aagatgtgta
ttgectggeaa
aaatgctaaa
attatctata
aaatgattca
gtcgtettet
gttattateg
atatatgtct

aacagtgcta

acgtcgageqg
accgaatgat

aaatatatac

acgttgattt

acatcctege
tgtggaataa
gccatettgt
acgtcaagaa

ataaagcgcg

acgagectttg

atcacgccca
attaagccat
tatggecgaat
gaaagctaca
cacggtattc

gttaacggcet

gagaaacatt

caacaagatt
tgtaccgege
ggtttecgtgt
ccacgactce
taaaccacca
ctgcaagggt
tttgtttttt
attgaaaacyg
cagttaattt
tecttegtatt
tatccatata
tttttaatgg

ttttetggta

ggtggtecgat
cgtcgggega
agttgggttyg
gcatgcaagc
ttttaatcat
tgttttettt
aagttagttt
ttaacaatgc
aattaaatag
attgtaataa
aaagaactgc
ccaatcgacc
gcatcgtata
tatttaattg
tacaatggeg
ccgeccacta
tgtatgaaag
aatatgccte
ggcggtatgt
gccaagtgtg
aagtgtgtgg
aactgccaaa
ctcaatccta
attaacgata
cgtagttata
gcgacaatat
ccttectettt
tgtatctatc
ggtgtatagt

gttecttegga
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gaccagegge
aggcacgtcg
tttgcgecata
cgaaattaaa
gccgtegatt
gtattcccga
catttaatgce
gccegttgtce
cttgecgacge
gtttttacga
cgactacaaa
gttagtcgaa
acgtgtggag
atcccgatga
gggttttggt
ttaatgaaat
aatgcgtaga
cgtgtataaa
acaggaagag
aaaaccgatg
gtgaagtcat
aaatgaaaac
tttgtaatta
czaaccaaac
atcgctgagg
aattttattt
ttcattttte
gtatagagta
éccgctgcgc

gtgtgttget

gtgccgeacyg
gcctceccaagt
tctatcegtgg
tcattgegat
aaatcgcgcea
gtcaagcgca
aactttatec
gcatctcaac
aacgtgeacyg
agcgatgaca
attaccgagt
tcaggaccge
tccgeteatt
ttttattgat
caaaatttcce
taaaaattcce
aggaaagaaa
aaaaatattyg
gtttatacta
tttaatcaag
gcatcttita
tgtcgacaag
ttgaataata
gcaacaagaa
taatatttaa
tcacataaac
tcctcataaa
aattttttgt
atagttttte

ttaattatta

1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660

3720



10

15

20

25

30

ttttattgat 2760 aaattgaccc taactccata cacggtattc

coe |88

ggcg gggttttggt caaaatttcc 2820 ggactgcgat
tgct gttaacggct ccgcccacta ttaat gaaat

taaaaattcc 2880  aattttaaaa aacgcagcaa gagaaacatt

aattttaggtag g@@zﬁz&g% g%g&@ag:%g

aodaa

pgaaa 234020 2algl Lol GI

acat gct gaa caacaagatt "aatatgcctc cgtgtataaa
acgcagablaatattagt 3000t taacygat t {igat apgaaaacagatigt acegegett

cca aagaggtgcgsg?;cgaaccg

ctgecgageag
atcécaaact
gataaccatc
aaacctataa
cagcggeoge
gacaccgeeo
cccgccaccg
ccttcggéta
tgagatttaa
cctttgaata
cccagggtga
aggccacage
aaceccttcte
attactteca
atgtggacca
atatccgtgt
aaccctaaga
ggtacccggg

atccgtaatg

" tacagggaaa

gtgatggatg
ttcectggece
atcgtegage
ggcggegget
atcgatcgtg

gctgaagagg

ccagacgcac

atttattaag

ttgtttgttyg
ggaaatgtct
tcgcaaataa
atattcecgga
gggaattcga
ccgeagecat
ctaccgttgg
tactgtcaag
tattgacgac
ctacagaata
tagaggagty
cctaacctat
ctaccactcc
accaaataac
cgtaggcecctc
aaccatgtat
attctatcac
atcctttect
ttaaacccga
cttggacceyg
ttttcettgt
aacacgcetet
ctteatgggt
gcccaataat
tcatctggga

aggaaattct

ctetgttcac

cgctagattce

ttaaacaaaa acagttcacc tccecttttet

ttaaaaataa
atcaatatat
ataagtattt
ttattcatac

tcecgecatga

cttggecaga’

agaaggaaaa
gectaccacag
tttgttcecce
égaaaggtta
ggctccactyg
gacccatatg
cgttacttca
aaaaggaatc
ggcactgcgt
gtacaattca
tagtgaattc
gggacccggce
cacgatgaag
cttecatggaa
tgtcaacatg
gogttgecgac
gggcagcaac
gaaécttcac
gaactitctac

ccttgaagtt

tggtceccggeqg

tgtgcgttgt

cagccattgt
agttgctgat
tactg£tttc
cgtecccaceca
cgtatccaag
teectecgeeg
atggcatctt
tcacaacgec
cgggaggyggyg
aggttgaatt
ctgttattot
taaactactc
cacccaaace
agctttgget
tcgaaaacag
gagaatttaa
gcggecgceoy
aagaaccaaa
cttgtegttyg
gacagcttcee
cgtcccacta
ccegactatyg
aacgagtacc
tctgagtaca
aagccecateg

tcectggtgt

tattaaaaca

tgatttacag
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aatgagacgc
atcatggaga
gtaacagttt
tcgggegegg
gaggcgttac
ccgececetgyg
caacacccgae
ctcectggacyg
gaccaacaaé
ctggccctgc
agatgataac
ctccegecat
tgttcettgac
gaggctacaa
taaatacgac
tcecttaaagac
gcegetecag
aactcactét
gatggaaagg
ccattgttaa
gacccaaccg
tacctcecatga
gcatcagect
ccaactcgtt
tttacatcgg

tcaaagtaaa

cgatacattg

acaattgttg

atactattgt
acaaactaat
taattaaaat
tgtaataaaa
atcagatctg
cgcagaagaa
ctegtccace
ctctcecgea
gtggacatga
atctctatac
tceocccatea
tttgtaacaa
acaatccece
tccactattyg
acctctagaa
caggactaca
cecccacttg
aattctagaa
cttcaaggaa
aaaagagttce
cgaccaagaa
ttgttacaaa
cgtgattagg
ggctaagaag
cgaacagttc
taccgactct

ggagtttgca

ttattagtac

tacgtatttt

3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400

5460

5520

5580



acaggaagag gtttatacta 3060 aactgttaca ttgcaaacgt
tegtgt gccaagtgtg aaaaccgatg tttaatcaag 3120

Case](g%{—'%:%gacgc atttctacaa ccacgactcc aagtgtgtgg '
gt gaagtcat gcatctttta 3180 atcaaatccc aagatgtgta

10

15
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25

30

aatast8AACGALLAR 1AL LICCARR4AAQAARAC L OI.608£A0,3240-35 s640
ctctgtccgt ttgctggcaa ctgcaagggt ctcaatccta
tecagepgttigt aatdtatvigaat asttat 8300 tcaaacaadidat t gaat gokgaat 5700
cgattggﬁéﬂ:%ggggéagégz%%8%%%%%cc gaaécgatgg ctggactatc fTaatggattt 5760
tcgcectcaacy ccacaaaact tgccaaatcet tgtagcagea atctagettt gtogatatte 5820
gtttgtgttt tgttttgtaa tasaggttcg acgtegttca aaatattatg cgcttttgta 5880
tttetttcat cactgtegtt agtgtacaat tgactcgacg taaacacgtt zaataaaget 5840
tggacatatt taacatcggg cgtgttaget ttattaggcce gattatcgtce gtcgtcécaa 6000
ccctegtegt tagaagttge ttcocgaagac gattttgeca tagccacacg acgoctatta 6060
attgtgtcgyg ctaacacgte cgcgatcaaa tttgtagttg agctttttgg aattatttct 6120
gattgcggge gtttttggge gggtttcaat ctaactgtge ccgattttaa ttcagacaac 6180
acgttagaaa gcgatgétgc aggcggtggt aacatttcag acggcaaatce tactaatgge 6240
ggcggtggfg gagctgatga taaatctace atecggtggag gegcaggegg ggctggegge €300
ggaggcggayg gcggaggtgg tggcggfgat gcagacggceyg gtttaggetc aaatgtctct 6360
ttaggcaaca cagtcggecac ctcaactatt gtactggttt cgggegecgt ttttggtttg 6420
accggtctga gacgagtgcg atttttttecg tttctaatag cttecaacaa ttgttgtcfg 6480
tcgtctaaag gtgcagcggg ttgéggttCC'gtcggcattg gtggagcggg cggcaattca 6540
gacatcgatyg gtggtggigg tggtggaggc gcectggaatgt taggcacggg agaaggtggt 6600
ggcggceggtg ceogecggtat aatttgttet ggtttagttt gttegegcac gattgtggge 6660_
accggcegceag gogeegetgg ctgcacaacyg gaaggtcgte tgettcecgagg cagegettgg €720
ggtggtggca attcaatatt ataattggaa tacaaatcgt aaaaatctgc tataageatt 6780
gtaatttcge tatcgtttac cgtgccgata tttaacaacc gotcaatgta agcaattgta 6840
ttgtaaagag attgtctecaa gectcgecgea cgecgataac aagectttitc atttttacta  69C0
cagcattgta gtygegagac aéttcgctgt cgtcgacgté catgtatgct ttgttgtcaa 6960
aaacgtcgtt ggcaagcettt asaatattta aaagaacatec tctgttcage accactgtgt 7020
tgtcecgtaaat gttgtttttyg ataatttgeg cttccgcecagt atcgacacgt tcaaaaaatt 7080
gatgcgcatc zattttgttg ttcctattat tgaataaata agattgtaca gattcatate 7140
tacgattegt catggccacce acaaatgcta cgetgcaaac getggtacaa ttttacgasa 7200
actgcaaaaa cygtcaaaact cggtataaaa taatcaacgg geogctttgge aaaatatcta 7260
ttttatcgea caageccact agcaaattgt atttgcagasa aacaatttcg gocgcacaatt 7320
ttaacgctga cgaaataaaa gttcaccagt taatgagcga ccacccazaat tttataszaaa 7380
tctatittitaa tcacggttcc atcaacaacc aagtgatcgt gatggactac attgactgtc 7440
ccgatttatt tgaaacacta caaattaaag gcgagcettte gtaccaactt gttagcaata 7500
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caaaccaaac gcaacaagaa 3360

Case 1%6&%7%-?

i

aattttattt tcacataaac 3480

ttatthGldLOb AL 664 Lebetdd bt sathLile

aattaacata gttatfatcg fatccatata
acatagbattagagicataad ttet¢ gitc860Qcacttga

acggattgtyg
gtccggaaaa
aacatacaaqg
gctcacaatt
atgagtgagc

cctgtegtge

- tgggcgetct

agcggtatca

‘aggaaagaac

gctggqgttt
tcagaggtygy
cctcgtgege
ttecgggaage
cgttegetee
atccggtaac
agccactggt
gtggtyggeet
gccagttacce
tageggtggt
agatcctttyg
gattttggtc
aagttttaaa
aatcagtgag
ccecegtegtg
gataccgega
aagggccegag
ttgccgggaa
tgctacéggc
ccaacgatca

cggtecteecyg

czaacacgaa
aattcgacac
ttgctaacgt
ccacacaaca
taactcacat
cagctgcatt
tcegettect
gectcactcecaa
atgtgagcaa
ttececatagge
cgaaacccga
tcteectgtte
gtggegettt
aagctggget
tatcgtcttg
aacaggatta
aactacggct
ttcggaaaaa
ttttttgttt
atcttttcta
atgagattat
tcaatcteaaa
gcacctatct
tagataacta
gacccacgcet
cgcagaagtg
gectagagtaa
atcgtggtgt
aggcgagtta

atcgttgtca

aactcactta

acaactatge
aatcatggtc
tacgagccgg
taattgegtt
aatgaatcgg
cgctcactga
aggeggtaat
aaggccagca
tcogoocece
caggactata
cgaccctgee
ctcatagetce
gtgtgcacga
agtccéaccc
gcagagcgay
acactagaaqg
gagttggtag
gcaagcagca
cggggtctga
Ccaaaaaggat
gtatatatga
cagcgatctg
cgatacggga
caccyggetce
gtcctgeaac
gtagttcgeo
cacgctegte
catgatccce

gaagtaagtt

gcgtgcacga
acgtticgtt
atagctgttt
aagcataaag
gegceteactg
ccaacgcgcg
ctegetgcoge
acggttatcc
aaaggccagg
tgacgageat
aagataccag
gcttaccgga
acgctgtagg
accccccegtt
ggtaagacac
gtatgtaggc
gacagtattt
ctettgatce
gattacgegc
cgctcagtgg
cttcacctag
gtasacttgg
tctatttegt
gggcttacca
agatttatca
tttatcecgeo
agttaatagt
gtttggtatg
catgttgtge

ggccgecagtg
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catttgtagt attatctata
aacg cgtagttata atcgctgagg taatatttaa 3420
tttc aaatgattca cagttaattt gcgacaat at
tagacgcctt gtcgtcttct

techcatiaaa: 3540, 30

tgtatctatc

tecgegtgtat
cggcacgttyg

tgactggtac

cctgtgtgaa

tgtaaagecct
ccegetttee
gggagagygcyg
teggtegtte
acagaatcag

aaccgtaaza

cacaaaaatc-

gcgtttcééc
tacctgtecyg
tatctcagtt
cagcccgace
gacttatecge
ggtgctacag
ggtatctgcg
ggcaaacaaa
agaaaaaaag
aacgaaaact
atccttttaa
tctgacagtt
tcatccatag
tctggeeccca
gcaataaacc
tcecateccagt
ttgcgcaacg
gecttcattes
aaaaaagcgg

ttatcactca

gtttgcgatt
gagtatttta
gcggegtgtt
attgttatce
ggggtgcecta
agtecgggaaa
gtttgegtat
ggctgcggcyg
gggataacge
aggccgegtt
gacgctcaag

ctggaagete

cctttetece

cggtgtaggt
gotgegeett
cactggcagce
agttcttgaa
ctctgctgaa
ccaccgcetgyg
gatctcaaga
cacgttaagg
attaaaaatg
accaatgett
ttgcctgact
gtgctgcaat
agccagecgg
ctattaattg
ttgttgccat
gctecggttce
ttagctecctt

tggttatgge

15860
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360

9420
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tgtcataaat atatatgtct tttttaatgg ggtgtatagt
1ccgel.gcge atagtttttc 3660 tgtaatttac aacagtgcta
Cwe]??ﬁggfggta gttcttcgga gtgtgttget ttaattatta 3720
Case 10-0078-ff aatttatata atcaatgaat ttgggatcgt
agcac gl bhotaceaalabotdigcecogcat agk 3/80-a09Ccagelibbrqa 9480
ttctagttca attacaccat tttttagcag caccggatta
gtactgeataaetttat384@agedaaat gtat ggtacgaacegt t4daacamaasge 9540
tcaagcgg{tcacc tccottttct atactatglt 3900 ctgc aqpag
greatt gt fori g T Asd5st Ta e dgeRat t'gf RIGEGHELCattadasa
acgtt@@%%&@ﬁ}aaggéQctéaaf%}gﬁ@C&%@@&g(ﬂga%agggécaaﬁgﬁ%ta%@t 9660
. agttgctgat atcatggaga taattaaaat 4020 gataaccatc
acccartgfagat@2ataagtaticest syt titadct gtaacagtat tttetgggty 9720
t gt aat aaaa 4080 aaacctataa atattccgga ttattcatac
PICAARH e AT T LY GG GG At Tag R g 69tHgcgHeegetts °780
aatac0ggaati &gt CCYee 9 L H-ALC5RRY H3Q0ACH LAl tgtctcat 9840
cgcagaagaa 4200 gacaccgccc ccgcagccat cttggccaga
gagegpeieiccegrtidyeTyatetiiggactpgt ecace 4260998 coryecatCcgo200

N ctaccqgtt % a%gaggaaaa a;aggcat ctt caacacccgc

cocclt P YA 4920 T PCaDAT AT Aot bt CaRlo et attaehy ™ %0

zaatabGAGARCALHGIL CLOBACH O GEacAlgR 43304 A0 b8t 10020
tattgacgac tttgttcccc cgggaggggg gaccaacaaa

ctgacatdioctaldccddABuectidtitgaatvat citat agaabas@jaaaggbbacag 10080

ag ttgaatt ctggccct%p tcccccatca 4500 ccca ggtga -
acasdy %ggg%\@qgaga%tc eeFEGICt GEr UGt HPAPYAIgaktaactatae 10140
ggcatl:ic}aggt @%@g@@ga%t@%%@gg%%gg C@ﬁgﬁ&lt@% gg@att%t G10200
taaactactc ctcccgccat acaatccccc 4620 aacccttctc
cgtaagiagecatitecceyl tagtdagacr accgaamace dggttaddogagctgttggga 10260
tccactattg 4680 attacttcca accaaat aac aaaaggaatc

2999°gYEEt PP Yy gtt Eaa  afcPCtagha wranr gt dhacedoc 10320
aaggc&&ttag%tcttg%g%cégé%ggtg C{g@@@%‘%@g ég%@?{%ctga&aac acggce 10380
. caggactaca 4800 atatccgtgt aaccatdgtaf dgtacaatfca
cagtggagaatttaa tcttaaagac cccccacttg 486038720 aaccct aaga
attctatcac tagtgaattc gcggccgccg gccgctccag
aattctagaa 4920 ggtacccggg atcctttcct gggacccggc
aagaaccaaa aactcactct cttcaaggaa 4980 atccgtaatg
ttaaacccga cacgatgaag cttgtcgttg gat ggaaagg
<z10>adhagagttc. 5040 tacagggaaa cttggacccg cttcatggaa
<2115 9 %agcttcc ccattgttaa cgaccaagaa 5100 qtgatggatg
ttttccttgt tgtcaacatg cgtcccacta gacccaaccg
<2125t ti@kt acaaa 5160 25 ttcctggccc aacacgctct gcgttgcgac
cccgactatg tacctcatga cgtgattagg 5220 atcgtcgagc
<213>ctiecatgggirgggeagcaac aacgagt acc gcat cagcct
ggct aagaag 5280 ggcggcggct gcccaat aat gaaccttcac
tctqagtaca ccaactcgtt cgaacagttc 5340 atcgatcgtg
<4pp>t Gat ctggga gaacttctac aagcccatcg tttacatcqg
taccgactct 5400 gct gaagagg aggaaattct ccttgaagtt
tccctggtgt tcaaagtaaa ggagtttgca 5460 30 ccagacgcac

ctctgttcac tggtccggeg tattaaaaca cgatacatt
Ser TY% FEO ACab 530 Lt Lol PAAd Dbt aghtt B 1 SFucet T

9600

1 tgatttiacag acaattgttg tacgtatttt 5580 Case

10-0078- FF aataattcat taaatttata atctttaggg ‘
tggtatgtta gagcgaaaat caaatgattt 5640 tcagcgtctt
tatatctgaa tttaaatatt aaatcctcaa tagatttgta
aaataggttt 5700 cgattagttt caaacaaggg ttgtttttcc
nis .HPAEEYAL09 ctggactatc taatggattt 5760 tcgctcaacg
ccacaaaact tgccaaatct tgtagcagca atctagcttt
gtegatattc 5820 5 gtttgtgttt tgttttgtaa taaaggttcg
acgtcgttca aaatattatg cgcttttgta 5880 tttctttcat
cactgtcgtt agtgtacaat tgaggﬁgacg t aaacacgtt
aaat aaagct 5940 tggacat at acat cggg cgtgttagct
ttattaggcc gattatcgtc gtcgtcccaa 6000 ccctcgtcgt
tagaagttgc ttccgaagac gattttgcca tagccacacg
acgcctatta 6060 attgtgtcgg ctaacacgtc cgcgatcaaa
tttgtagttg agctttttgg aattatttct 6120 10 gattgcgggc
gtttttgggc gggtttcaat ctaactgtgc ccgattttaa
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30 ttaacgctga cgaaataaaa gttcaccagt taatgagcga

Case 1G-6@gFEaaat
at caacaacc

ccgatttatt
gt accaact t
ttattagaca
gcacaatttc

<z1psttagatttcg
acggattgtg
<zll>cgygtacgttg
acaact at gc

<212>3ad%4t acaag

tttat aaaaa
aagt gat cgt
t gaaacact a
gttagcaat a
gct gt gt gaa
at acacaacg
aagcacttga
caaacacgaa
gagtatttta
acgtttcgtt
ttgct aacgt

<213>CCh P9t gaa at:gttatcc

t acgagccgg
at gagt gagc
cccgetttce
aaygaatcgg

t gggcgct ct
tcggtcgttc

<400>

Pro Aaggugoizatryacggt bat eeganagast cag gggalaatgcrdlodr

aggaaagaac
aaccgPaaaa
t ccgcececece
t cagaggt gg
Thr LEEgEtt ccce
cgaccct gcc

tt cgggaagc
tatct cagtt

gt gt gcacga

at ccggt aac
gacttat cgc
<210>g§&gagcgag
<211>9tggt ggect
““ggtatctgcg
<212>g&gﬂtggtag
<213>;g%§g ggt
cggggt ct ga
gattttggtc
<z220>atccttttaa
gt at at at ga

1

aagcat aaag
t aact cacat
agt cgggaaa
ccaacgcgcg
tccgettcct
ggct gcggeg

at gt gagcaa
aggccgeyt t
t gacgagcat
cgaaacccga
ct.ggaagctc
gcttaccgga
gt ggcgcettt
cggt gt aggt
accccccgtt
tatcgtcttg
cact ggcagc
gt at gt aggc
aact acggct
ctctgctgaa
ctcttgatcc
ttttttgrtet

a4y gat ct caaga

cgct cagt gg
at gagat t at
att aaaaat g
gt aaact t gg

7380 tctattttaa tcacggttcc
gatggactac attgactgtc 7440
caaattaaag gcgagctttc
7500 Case 10-0078-FF
gcgct caacg atttgcacaa
7560 acat aaaact cgaaaatgtc
tcgcgtgtat gtttgcgatt 7620
aactcactta gcgtgcacga
7680 gt ccggaaaa aattcgacac
t gactggtac gcggcgtgtt 7740
aatcatggtc atagctgttt
7800 gctcacaatt ccacacaaca
t gt aaagcct ggggtgccta 7860
taattgcgtt gcgctcactg
7920 cctgtcgtgc cagctgcatt
gggagaggcg gtttgcgtat 7980
cgctcactga ctcgctgcgce

8040 10 agcggtatca gctcactcaa

aaggcca%ca aaaggccagg
8160 gct’ggcgttt ttccataggc
cacaaaaat c gacgctcaag 8220

caggact at a aagat accag

8280 cctcgtgcge tctcecectgttce
tacctgtccg cctttctccc 8340
ct cat agct c acgct gt agg

8400 cgttcgctcc aagctgggct -

cagcccgacc gctgcgectt 8460
agt ccaaccc ggtaagacac
8520 agccact ggt aacaggatta
ggtgctacag agttcttgaa 8580
acact agaag gacagtattt

15

8640 20 gccagttacc ttcggaaaaa

ggcaaacaaa ccaccgctgg 8700
gcaagcagca gattacgcgc

8760 agatcctttg atcttttcta
aacgaaaact cacgttaagg 8820
caaaaaggat cttcacctag

8880 aagttttaaa tcaatctaaa
tctgacagtt accaatgctt 8940

25

223> agﬁeagltha@ Flae AHLcteTagey dret Rprd patHEEgtirus type 2,

éﬁéﬂ?&ﬁﬁﬂg
cgat acggg

gggcttacca

itgcctgact 9000 ccccgtcgtg tagataacta

tctggcccca gtgctgcaat 9060

gat accgcga gacccacgct caccggctcc agatttatca

gcaat aaacc
<400>gtldct gcaac

agccagccgg
tttatccgcce

9120 aagggccgag cgcagaagtg
tccatccagt ctattaattg 9180

ttgccgggaa gctagagtaa gtagttcgcc agttaat agt
ttgttgccat 9240 30 tgctacaggc atcgtggtgt

ttgcgcaacg

Met TICACYEIGYt LrPhtd ggtzatgr gettoat hea get teoaty r9300;

ccaacgat ca aggcgagtta catgatcccc catgttgtgce

aaaa

gcgg ttaget’dctt 9360 cgftcctccg atcgttgtca

gaagt aagtt ggccgcagtg ttatcactca tggttatggc 9420

Case 10-0078-FF agcactgcat gtactcaacc gtcaatacgg
Ser HiaCgtl clif,cgin D1aqeeasts gagcaasaacp aatl act cakarro

gagcggatac tccccgaaaa 10 aaataggcgt ctgacacatg

acafigcccgt
aaggcgatta
gggcgaaaac
at at t t gaat
cagggcgegt
agt t gggt aa
t ct caaggat
gtatttagaa

ggcst
cagt gcc
gcacccaact
gt gccacctg
cagattgtac

cagag

cgt atfggaga 15 agggcgat cg

ggaggggaaa ctcttccttt
at cacgaggc cagct cccgg
aaat accgca gt gcgggcct

ct gt cat gcc gagaat agt g cgccacat ag

gat ctt cagc

atgccgcaaa ttcaatatta

acgt ctaaga cctttcgtct agacggtcac
cagcgggt gt tgagagtgca tcaggcgcca cttcgetatt

aattctctta aagtcattct gataataccg
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25<400> 9 Ser Tyr Pro Arg Arg Arg Tyr Arg Arg Arg Arg
Case 10bSsis Pro Pro Ser 51015 30 H's Leu Ay G n 20 Case
10-0078- FF <210> 10 <211> 19 5<212> PRT <213> Porci ne
circovirus <400> 10 10Pro Arg His His Tyr Arg Pro Arg
Arg Lys Asn Ay Ile Phe Asn Thr 151015 Thr Leu Ser 15 .
<210> 11 <211> 233 <212> PRT 20<213> Artificial <220>
Arg Fa57g TR &9 STTRNRERIE Bt 5% sgiiehce Prortspofed Aed
Chfcovirus type 2, open rgading frame 2. <400> 11 Met
Thr Tyr Pro Arg Ar Arg 'Igyr Arg Arg Arg Arg Hi's Arg
Pro Arg 151015 Ser HIS Leu Ay @n fle Leu Arg Arg
Pro Trp Leu Val His Pro 202530 Case 10-0078- FF
beu Sﬂf Wi SPAFES T YT TREpYeAr §YAPge LYy Ash Vel yRid &hPhe
soAsn Thr Arg: 354045 5Leﬁ)kbr Arg Thr Phe Ay Tyr Thr
Val Lys Ala Thr Thr Val Arg Thr 505560

Pro Ser Trp Ala Val Asp Mel Met Arg Phe Asn Tle Asp Asp Phe Val

65 0 75 80

Pro Prc Gly Gly Gly Thr Asn Lys Ile Ser Ile Pro Phe Glu Tyr Tyr

85 90 95

‘Arg Ile Lys Lys Val Lys Val Glu Phe Trp Pro Cys Ser Pro Ile Thr

100 105 ' 110

Gln Gly Asp Arg Gly Val Gly Ser Thr Ala Val Ile Leu Asp Asp Asn

115 120 125

Phe Val Thr Lys Ala Thr Ala Leu Thr Tyr Asp Pro Tyr Val Asn Tyr

130 135 140

Ser Ser Arg His Thr Ile Pro Gln Pro Phe Ser Tyr His Ser Arg Tyr

145 150 i55 160

Phe Thr Pre Lys Pro Val Leu Asp Ser Thr Ile Asp Tyr Phe Gln Pro

165 170 175

Asn Asn Lys Arg Asn Gln Leu Trp Leu Arg Leu Gln Thr Ser Arg Asn

180 185 180

Val Asp His Val Gly Leu Gly Thr Ala Phe Glu Asn Ser Ile Tyr Asp
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Pro Her Trp Ala Val Asp Met Met Arg Phe Asn Ile Asp
Case Mﬁ&ﬂg%Fe Val 65707580 10 Pro Pro Ay Ay Ay Thr Asn
e Her Ile Pro Phe Gu Tyr Tyr 859095 Arg Ile
Lys Lys Val Lys vVal Qu Phe Trp Pro Cys Ser Pro Ile
Thes 1510010511@)09 n Ay Aspghrg Gy Val Ay Ser Thr
Ala Val Ile Leu Asp Asp Asn 115120125 20The Val Thr
Lys Ala Thr Al a Leu Thr Tyr Asp Pro Tyr Val Asn Tyr
1301 40 Thr |Ile Pro. G n Pro Phe Ser
oo 2 PRI Yol ok 186 165055 Brie At St Sty s
218ro Val Leuzf§p Ser Thr 4dse Asp Tyr Phe G n Pro
165170175 Asn Asn Lys Arg Asn G n Leu Trp Leu Arg Leu
Gn Thr Ser Arg Asn 30180185190 Val Asp His Val Ay
' Leu Ay Thr Phe Qu Asn Her Ile Tyr Asp Case
Asn LTB%@?%%EW?@%&%%% W%sp Tyr Asn Ile Arg Val Thr
225 Met Tyr Malk G n Phe Arg A u Phe 210215220 Asn Leu Lys
Asp Pro Pro Leu Lys Pro 225230
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