WD 2011/ 059950PCT/ US2010/ 055951 ACTI NOBACI LLUS SUI'S ANTI GENS RELATED

APPLI CATI ONS [ 0001] This application relates to and clains priority to U S
Provi si omalb 2PatEedso Appl i cat i on No. 61/259, 728, whi clrCrams261i0loesdsNovenber
10. 2009. The teachings and contents of which are 5incorporated herein by
reference in their entirety. Al applications are comonly owned.
BACKGROUND OF THE | NVENTION A. Field of the Invention [0002] The present
invention relates to nmethods and conpositions useful for inhibiting,
treating, protecting, or AUBNOBAGULWNS 8TUS ANTIGENS | nobaci | | us sui s.

10B. Description of the Related Art [0003] Acti nobacillus suis has recently

energed as a new threat to tRerawpEIeAPPHUSATIONS the United States.
Previously associated with high nortality in "high health” herds, A suis
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act i nd)bmﬁilDIS@ﬁiZS whidhcan fdaddevenbeelrt). deea. hThasltdaolhhgsla‘ﬁqcrmmmofawmc}Mwed
pi gs. Synptons in meaned pi gs i nclude anorexj.a,. fever, cyan03|s congestion
of Ot hdNe¥Rqratss heisin x@éeﬁﬁl%cgtlwlwroﬁnélm%séll IPRHCATIORT A CREERULY SVAEH- pneunoni a,
persi stent cough, skin lesions, and fatal septicem a. Pneunonia, arthritis,
septicem c signs, pIeurlﬁﬁfﬂﬁakﬁﬁﬁfaﬁﬂigHEd ENTION y abscesses are known
to occur in finishing pigs. Actinobacillosis also causes netritis and
abortifon i FiddwEthed67ddiod] The gross pat hol ogy of actinobacillosis is
characterized by lesions found in lungs, kidney, heart, liver, spleen,
I ntesqoeU23 andTs&ipkseRCIRERtRIRSat@NE RRETAS lafid c@ﬁ@oﬁﬂen@mwfﬂ fo@&hmﬁmg,
resenbl i ng pl europneunoni a. Hi stopathol ogi cally, the disease is
char adteeting @ePtesfingher ppeading énfestidpaurditingpadifesorboenbol i wi th acconpanyi ng
fibrinohenorrhagic necrosis in the vessels of various tissues; necrotizing
brdBncHbpneddmeriiptionaidhqReatedtArs. Causes and contributing 25 factors to
i nfection include precipitation by Porcine Reproductive and Respiratory
Syndr QO(HBG PRRS) ciimdlectliuo syis heetehernly qupirpgl ascendvathireatgp thesmvieniadudayeeshe and
entry via ejther_respiration, (g Gg aor abr
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t hat col oni zes the upper resplratory tract. CGenotyping of A’ suis isolates
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Si npson, 1949) f A. suis genotypes is 0.64, neaning that a randomisolate
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of 0. QBm@QMdMﬁgamewoﬂbnlﬁ@@%é A suis |s relatlvely cl onal . 10[0006]The
phenotypic diversity of Al suis is also relatively limted. Only 2
sepovaeen4]) naneirye %ilos@rpdth@?o Rl dcBnotZe MR 97 8 BRarddteki Mdahiarbion 2 RRAN in aihst hr ee
capsular types, 3, have been described so far. Pathogenicity studies
suggesidnepia efiréolll@l:fegplﬁfﬂbrm?éfrﬂtﬁ‘gr@@pﬂ@aa hemearrhagep eAnFpRREIQHLY; LANSN PRI 1
|solat S| av e i f.

ed flgs?ong I{C%Hébﬁgl S?ﬁé‘%égﬁi&%lolﬁ?% dzié%tgga%(}li)%ﬁ?ﬁ ]}fcp dﬁgas;ghls tchal%ﬁteﬁﬁéds By E%lrle
per cerptr@g@ceof)f Bacteisal tatcﬁﬁbobﬁmnewaﬁ sieco@p@tiing tibriabhemdrelaciti s@asHs GoMRar ed
with O1 isolates (Slavic, Toffner, and Monteiro, 2000). Although sonme of
t he AVC§Sﬁls§f\)’P¥1ﬁ1I‘Seth9é%esﬁ a%qr@fi@%br@nkhﬂf\nﬁum@mg angdfple it F@mqﬁ@ns&sﬁntrlbutmg and
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to be i ne onMe 0 otent acto Inclu ari de
(LPS) (ERHS@:aﬁmmloarteahlcjappmghteruadeg Qcﬁﬂﬁ)ed k@e&seandmmﬂyr\ameltlmrms@lraudh c@spA) ,
proteaseg,.and iron acquisition. 20[0007]Currently, there are no comerci al
vacci 768" 3vValt-abl e for the control of A suis, and nost field veterinarians
rely on autogenous vaccines and antim crobial treatnents to control

di sease. The devel opnment of a vaccine that will potentially protect against
nost isolates in the field is desirable; however, necessary data regarding
the association between genotype, serovar, toxin, protein profiles, and
factors that are involved in the pathggene5|s of A suis infection stil
25remain to be defined. Herein, such data are provided, as well as,

vacci nes, and their nethods of use, against A suis. SUMVARY OF THE

| NVENTI ON [ 0008] The present invention provides new i nmunogeni ¢ conpositions
that are useful for protecting a subject against Actinobacillus suis
|nfect|on These conp05|t|ons are also useful for 30i nhi biting, treating,
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WO 2011/ 059950PCT/ US2010/ 055951 [ 0009] Conpositions of the invention
conprise a supernatant collected fromone or nore A suis cultures grown to
bet ween OW620110B3850 and 0. 850 0D650; and an adj uvant. PrefTarsamiopsiohe
supernatant is inactivated, nost preferably by formalin. The supernatant is
al so preferably filtered, such as through a 45 micron filter. Filtration
may occur before or after inactivation as 5deened appropriate for a given
situation. The supernatant, nore preferably the filtered supernatant, is
essent{0@0S)y fr derifaobomillhs mu;i & ael dp@ohmﬁistﬁmygramnte@hﬁilvemﬂoﬁlimbtﬂep atrobicaind

conpo 0010] The skij rtisan wi|]l recognize that any of a variety
of adjr}%ﬁ)’;ﬁ%ﬁ%‘l %éc SRfcP Fﬁ’ Si (AR G qsﬁL%u %%)ﬂftafoéﬁtré?t (ﬁé’oitw}%?{a

Cne e%ﬁi}ﬂkﬁﬁﬁés Aiov¥RRtrdie HARLSEAENET dne: Rortl %&%ﬁrmlﬂéhw@ al radhuant
will, 1n part, depend upon the nature of the subject that is to receive 10

t he cdmpasl gdn@tic; vhhabihet moth ofly aldnitriist beihg odentibied enaigb] 4 csolateasnigtcovered

condi t.i on he co QSItlon i.s,.to be adm ni ster.ed,. For exanple,
tha adjo andisen ik B e v R PR e o ey TR

t oget Res Shph, 1 94B0H M. %wsagdn@fyptep 1@0%‘4bhﬁﬁﬁm%&ﬁ|ﬁ1 NesldemefoRktd HAsL amagusly,
or adni ni st ered sequentially to a subject. [0011] Suitable subjects of the

i munegerectdsimgosictidehsn afunidve genv@nc igomupi yretaute exemalei RAXsP@QRA Shopsens .

Ani mal whi.ch. the i response,j s, st mul at ed .by,,use of. ¢ 05|t|ons
o RV YO FEPELAC 2 Tt ST ALy Bl SRS

chi ckewtich m&tcﬁver&@dmﬂhﬁspﬂwal(@h@fmTal, coami, mams 1s$¢l@hve$-§cl@h@le, r abbl ts,
dogs, cats, and horses. Preferred animals include porcines, nurids, equids,

| agoMpomisy . anq‘hbq)\hleﬁ&yplwbcﬁ&erﬁ Jﬁ‘t)ﬁ%a@bi& kh@sAriaBlely finfeBOr OhRe2 sé@vars,

[0012]The i nvention al so provides methods of provoKing an i nmine response
agai ngematt O hohdh Ol (RuBo,rlwucSmgo tamleﬂmpu@ﬁ&@ afd treegapadantypest Kd-havd cal

.00 SS0SLaNRd v ED REh0ORAR! LA, Sl RLSEHASO L, 8. 308y 6k EOIRr LSl g
adni ni’s ering e Sl dﬁ% mposSiti i AYert Ton.

C i ni gadre STYRSt BRECTI abmi:sv(/staknomeauy &nd hayesmzyo@e Seestyipiag of M. shglisenee or
severity in a subject include neningitis, septicema, netritis, @zneunnnla
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of t heodov eAnIt]ncmghabml df the Ar Memtrul\mcel ﬁmﬂomodregno‘ah (¢. gst;hemélé( tdaalﬁs Aﬁx &l
| east a 10%§reduct|on in at | east one clinical

i nf ectiisgHd pPBOH8Y mish R Bcrost AL MayJHEes %ya@rr%wgfeq%wrle%@l. rswafrh@t b%ﬁ%ﬁrﬁé
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| SU- 8594. 1/ 059950PCT/ US201 5951 [0014] The invention al so
prOV|d@ESh@uhodEnﬁﬁmwﬁkomglAKOpnébampwgmmnumhugsnnumﬁmmpos|t|ons of the
invention that may be useful in the nmaking of a nmedicanent. Such nethods

i 20l udeodMe st €psendy,ghcrvhrethoadonfaéiciad baciek usaiibiesfoe tetavhaol o Asisve el

0. 650 0D650 and Q. 850 0D650; collecting a supernatant fromthe cul ture;
filtermyg {eingEtGB%%fF?élﬁ 4R 91b aylogenpus Yacrippsfed a Prcsolx FFRIMERE i qonrat e
with %l'f'se@éy. Uy '&evel%gﬁﬁnﬁsf QQQ&:II{@‘%B.@{V%P bt@ﬁtjlzﬂ Q@Pﬁ aYr%E 'rrﬂﬂt fsbﬁtes in the
supernatant, preferably prior to adm xi g t he perna ant with an adjuvant.
| nact ifielt isalesingbte;doowever inb¢'ﬁe$arjz)dﬁtarrega}dlngfthteassbclhmm’ beﬂgeer’n eerptper Fabeant .
[0015] The invent i furthe rovi des of di n05|ng an

Aot i nopHRs PPiEe bt ik Bfoshitieh o TRyl b e RewOnaRRe o 10 o intogionsytl
PReVi Géfsindo bildbRAQD H&BRI Bathalka RE Dg:@@«h@éh RY whfl a9 PACIABs, ARd AheiSkbodbt ur e
to between 0.650 0D650 and 0.850 O col I ecting supernatant fromthe
cul t uruee, agpigstA.Istsr i ng t he supernatant; b) contacting the filtered
supernatant with a sanple obtained fromthe subject; and c) identifying the
subj ect as having an A suSSMMARYtOBAHE MNMVENATIONody capabl e of binding a
conponent in the filtered supernatant is detected in the sanple.

[ 0016][06083e of Thk ;pkdsemtnnvéiﬁloarﬁromésl nd¥eirh@dhédedlc WnifbsRiowakha@bie @ful for
techni ques suitable for 15 ascertaining if an antibody is capable of

bi ndi rpgot@‘al% ac%lﬂw@h@agwnst Retinebyaityy suis biipeiong Theye ermprstticss e H5o wsfdon
sggon A i.ndi ng by
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sui tabl e means. [0017] The invention also provides kits that conprise: a) a
filtered supernatant prepared by growijng an Actinobacillus suis culture to
bet ween 0. 650 0D650 and 0.850 0D650, collecting a 20 supernatant of the
culture, and filtering the supernatant; b) an adjuvant; and c) a contai ner
for packagi ng the supernatant and adjuvant. The filtered superantant and
adj uvant may be packaged together or separately. [0018] A kit may further
conprise instructions for use of the kit. It may al so conprise a



means of adm nistering the filtered supernatant and adjuvant to a subject.
A neans of adm xi ng 25t he supernatant and adj uvant together may al so be

i ncl uded WO 2a11kis9950[ 0019] Conposi ti ons of the invention mag/usaemiossdosconpri se
a veterinarily acceptable carrier, second adjuvant, or conbination thereof.
Such conpositions nmay be used as a vaccine and conprise an attenuated

vacci ne, an inactivated vaccine, or conbinations thereof. Such WO

2011/ 059950PCT/ US2010/ 055951 vaccines elicit a protective i munol ogi cal

r espori8@9gai n€ongbositieas df trdandinsieasempsisoa isapadatunttdolldcttd fiobacnd brsiore

[ 0020] Preferred inactivation agen for in_ nmethods of the_invention are
sel ectedf (B YF%EOWB&eWEiOﬁ%%réBW gt @590&6@9@2@1 g ERFjeraiy the _
for m'shﬂernzﬁ%t”ﬁ' infctivited, TR Péf@lfaﬁfgr 99 f3rrh J1RCT ma@tgug&na@ﬁms- alI@%@fef%fblfk' N
inthe art will recognize that othér 1nactivation agents and nmethods (i.e.
heat i dgterech awdi asghptdgh et 45, icaere fikeowhiltrationheayaptcuabdfonayr biteri ingeivetiamgeabl
used in th ractice.of the invention,_as |long as, such agents or .

desct (S ROPRBIPHES Hlo® Bt hAVERiy y Hie SYPRr R i quRICEARSY AR Toese or
saf et yugdrnithig, GRIRAGANY RFe REMUGEM cell PRAThAVEINOMS nl tifld geliulMRBIpeReri®Y al SO
conprise adm xing a conposition of the 10 invention with a veterinarily

accep g car : I : I i Lhibpin the
art i cognyS Sl RERHSRTh Y Kool HREMPR 4 ML A RRRE By B bl
wi || becladedeinrd e@dpdyitidnhef e linweatign.r diteesxepptasp ndjuvpntet dinenlsigen@nD. afharal
speci es, anong ot hers. [0022]Preferred routes of adm.nistratijon.include

P r aRe AR oF Sy Bfinin Ptk aPEicy P, OE anis SRR SPET Rl b ioieeve
drnpnkitRg c¥ap&fitionTBRE niERjdesaRInYinisRaors td HeSuBRSE and ToRIRHLAS LRGhr iicH ik
skilled artisan will recognize that conpositions of the invention may al so
be admeompstiiords ite tewednpinisted  dinyesxampde, Wb |adazyanyndshparnatanft @s fdfered

adri niShr ALLAN. o FPheeXAIRLE: SURD. GOSN T SHLEREAS] Yde, SUBGUE ANEOHR|Yea
intracu?aneouslyflintravenousgy, i Rt avasti arfy, I nPriar'ter at Y,

i nt r apahiltaneealy, br admiini aérbe sajukytiallyntb haubeheal |y, intracutaneously,
intracardially, intralobally, intramedullarly, intrapulmonarily, or

i ntraye@inal |y sufaRendbeeisops tthe ifasinogshid WaijRiioad b2theetfvetidy eR@sge of
the treatnment, the conpositions according to the invention may be

adfi niaginerle dindnbemarrs. sedeimals ti elsich dhe omimuner pisporsat Isy stiholatednby ayseeobn a
daily basis.for several S eks .or nths and in. different dosages.

L0023 RO OB TR Y Byl e Ble RN RMat P et SRR i g
a set a0f sidebNiRIctdnftstié bgibia®y) Suchas hhiSH RIS, RAKIE a8d haded. Prefeged Bfindls
vaccine to an aninmal; and a 25 supernatant froman A suis culture having
one ornglgdee PRISHASONBHEIES. t Jgatdse fqzontorris) wnd thowids at Mestprefarklihe aspatisic 4 n a
subje%%)jﬁgts of the invention may further conprise a veterinarily
acceptagie'carrier, adj uvant, or conbination thereof. [0024] A di spenser in
a,kit he invention is,capable of dispensing.ts contents as droplefs;
2al ¢ a8 "c i THE ThisPab PRI Gadie BORPRE i fhing SRR S PRl RRhg! ¢ he
sever iAdin®bactllus\ 20/ 39 ARRaté U201 00859541 | £ashicanaidl iabiceated ivath Of
an A suis infection when admnistered to a subject. Preferably, the

sever iAdneftacglus| iswis c ifediogn ip sa r sRigse dCPYPrEing derinis@ung stoc shp ayubipct caran
untre I 0f 5] o] o D] Ay J .G 0or Lamunol .ol
corpodri5eb TR0 ke rtafish AT ERP Il WA B S Brgs b
one Aredided irsiupelenat @ntyeroy in Hubjeg emiledepaeiingifis,t depricdiia, rhétaitis,gnetinbsiaan

i mmunol ogi cal _response of a cellular or antibody-nedi ated i nmune response

t 82t hEMBHRFoINE Bronsnarddogtigs) ety onePfaviielemay be dessihsd by tbhedinistirEonPlesent
i nvent,i i o TR : 3ol HIHRS, %ﬂ%ﬁ . TOT €
prefe%éﬁpg?%?ghfersqgsg?ggﬁ?@ggfﬁ%%ﬂ?)%ﬁgggﬁﬁg?ﬂgﬁe or H%@%ﬂg?§} e %FPhical
si gns Ro¢femaeddcdmpaitasis lof e inndngiohietinit a pOftOARS Jidumuholngimbrespspo tise Is adeast
"innunolggical.respo se" negns, but is pot.l.imted to, the devel opnent of a
cel | ulPaD aHEPEHoEAA IsathPmstnigrleten SHEdPGAY¥ t 0 the conposition or
vaccine of interest. Usually, an inmune. or innunolo%jcal response i ncl udes,
but i 40NN | i ity REatersd AsHBolsicilis suis dteetin thal maype deesddit admipEatienRfiict i on
ORnpact. ¥ At I es : [ hel per T cells, suppressor T cells,
a%glo%b%@%%?gﬁgimg%%gpﬁg?%éyggggggdggébificalIy to an antigen or 15
antigens included in the conposition or vaccine of interest. Preferably,

t he vacci nated subject will display eifher a therapeutic or a protective

i mrunol ogi cal (menory) response such that resistance to new infection wll
be enhanced and/or the clinical severity of the disease reduced. Such
protection will be denonstrated by either a reduction in nunmber of

synptonms, severity of synptons, or the |lack of one or nore of the synptons
associated wth the infection of the 20 pathogen, a delay in the of onset

e o -,



WO 2011/ 059950PCT/ US2010/ 055951 [ 0028] Herei n, "reduction of the incidence
and/ or severity of clinical signs" or "reduction of clinical synptons”
means, buwoi2811BH9sbi mted to, reducing the nunber of i nfPeTiusdowobjoscts in a
group, reducing or elimnating the nunber of subjects exhibiting clinical
signs of infection, or reducing the severity of any clinical signs that are
present in the subjects, in conparison to wild- 5 type infection. For
exanple, it should refer to any reduction of pathogen | oad, pathogen
sheddi[6@l4]r edu@he oimventiogpatliogprovideansmihegs aif, nakinge ducireparin@f iranyincgdnid cal
sign synptaomatic. of A suis infection. Preferably these clinigal signs are
r educ E8MPRSIE R b erSEté‘?r\/ﬁ%ﬁbmta}ﬁ cy b Bikige of RengsHeasant: ShReRERER by
at le [ ' t ' h\Y i 4 d
. Do g S B e b B P O e et s
r ecei QIPgo; tcoBeddganppsinaiaphirom thheulwresBh¢ringnthe stipanathyt tatyidléadiltr2©®9and

pr ef er abl | east. 30% .nore preferably by at | east 40%. and even nore
b St eodsiy B Hepgagin sivedBodel it BRiedr Hufb ASE Tt driBia e

neans sufthathist, pREerhbIf fref th AdnAxinb ahd Shpeb@tAnt ikl Bh falifiRAht. r BAbGEdion By one
or nore clinical synptons which are associated with A suis infection’in a

vacci masweitheicheorefor slipy] fdearmevke supergtrntacci nat ed control group of
subj ects. The 15 term "statistically significant reduction of clinical
synpt ¢08tS] neandhe binvent®nnbirther mproedes metlidide off dipgeodyg ian ¥henalacilbenogs of

east 969Gt PGy SO T oG S SO0 AICL o HOPE Pperr bl

7Q60 | ink RaM. ishisttRuR AN b¥RREh DS DBANEALY. 885 OUR, AESIRL AN Qupehtdne A\ W t h
an infectious Actinobacillus bacterium 20[0030&Those of skil'l in the art
wi || ke ewlstrenandt hiligringhie copposiant; dnsonkeidnh theelileradpupaiedaporish @ sampln

i nj ectable hysi ol ogi cal | cceptabl e sterile solutions. For. preparing a
ey PP e SRS and <7 SRFRFARE s e oo IR e LT, 40 A fiRaREN 49
i sot oRh@b&dy! dabhOSf bigdihg aSdhipd@eiin fHeafs MRePfUPLBIatinS Bl ddtccRAsSn thar@mpiadi |y
avail able. 'I'n addition, the immunogenic and vaccine conpositions of the

pr esenyoig)Vvent MABseCANsKiIGh Wikeary &R MeNRINHACERIP b ARkityCH febBli§uesHulitiBB Sy

25i sotoni c agents, stabilizers, or adjuvants. [0031]'As used herein, "a

vab er iapcartpinaeg ¥ pnaiptibodyais rdapable phbindaggo armpmpoedery| |Fog ekaraplesbinding peayshbon
medi a,, _coatings, adjuvants t abi l.i zi ent s i Luent.s, presegrvatives,
oot | beFERHID Bing A Aotk Gite S e wyloet 5T iRaPlsf ORI g
agent suctagdofidigntiboliRs nlay byQiFRcrRdafyer dotélinemio diJap ot stheafdtabRABEIns! | Y t hose
that include |yophilized inmmunogenic WO 2011/059950PCT/ US2010/ 055951
conpogpdigns, ghabivehdsgsapRRiRs kag th'dﬁ@oﬂéﬂis!éh%) PH&SRA kupW AR PEpakLhpde
stabilizers for lyophilization or freeze-drying. [0032]1'n sonme enbodi nents,
t he i remawmiogeni Aciavhpafict sion cofturee hetweesanl.65thdhtd ol 6.8h% Lnso, anlledingvant .

"Adj uvants" as ed herein, .can ipclude al um num hydroxi d nd 5, .al ynm num
ons phare iR Sl g BEHGRat Ml o A8 Bf o Accotediidfl oo
MA) ,  GREkaBHHI0NE GadeRititaR all adjies UtThe #Mi@red! siferantBht HdANAaht Mby be packaged
water-in-oil erulsion, oil-in-water enulsion, water-in-oil-in-water

enul sitegetheTResepsiatedyon can be based in particular on light liquid paraffin
oi | (European Pharnmacopea type); isoprenoid oil such as squal ane or

squal ¢0@L8]oi | Aekitiintayrfgrtherorantfrse ahdtgotiensi foavkoof df kil kiemey, alboncqaprisecul ar
of isaobuten r. decene; ters of acids 10. or, of alcohols containing a

7 nearmdniol Pt s AR Refirafiy Feadin8i €' SPRST Aredft P aToiHhene
ghy colthdipemanny hif £17¢ARf Alotther @by 686 ¥k iddhide GaRKY! at e/ caprate) or

propyl ene gl ycol dipﬂeatg; esters of branched fatty acids or alcohols, in
parti ¢odm| | SOBLAROGACIHH tBStiRTchtiof NBaPi tirthe: BSRFrideNa CRMNAARTY ABceptdbit
emul sifiers to formthe enul sion. The enulsifiers are preferably nonionic
sur f actaier.ssecoml hwtane uiraombsitagios tiefregforhichaompofitimanmiag de (usedyas a vaccine

ol y o o SEnid daspre, M IERRmE! oSG i Guutsaps BBy Sfih cn

are optionally ethoxyl ated, and pol yoxypr opyl ene- pol yoxyet hyl ene copol yner
bl ocks, in particular the Pluronic products, especially L121. See Hunter et
al ., The Theory and Practical Application of Adjuvants (Ed.Stewart-Tull, D.
E. S.). JohnWley and Sons, NY, pp51- 94 (1995) and Todd et al., Vaccine
15:564-570 (1997). 20 [0033] O her exeqplary adj uvants are the SPT enul sion
descri bed on page 147 of "Vaccine Design, The Subunit and Adj uvant
Approach" edited by M Powell and M Newran, Plenum Press, 1995, and the
enmul si on MF59 descri bed on page 183 of this same book. [0034] A further

i nstance of an adjuvant is a conpound chosen fromthe polyners of acrylic
or nethacrylic acid and the copol yners of mnal ei c anhydri de and al kenyl

~ - A 1 . o o o o o "



having at |east 2 carbon atons. The preferred radicals are those containing
from2 to 4 carbon atons, e.g. vinyls, allyls and other ethylenically

unsat ur atwo 2gr1ospEs9 The unsat urated radi cal s may t henselP¢gaSeaninsaiont ot her
substituents, such as nmethyl. The products sold under the nane Carbopol ;
(BF Goodrich, Chio, USA) are particularly appropriate. They are
cross-linked with 5 an allyl sucrose or with allyl pentaerythritol. Anong
then, there may be nentioned Carbopol 974P, 934P and 971P. Mst preferred
ist he/aumesoa‘hcfﬁabpxpcdctiea IfnuAstogigalt reeponep agarine s leakt orel dscasanisycniedeviand

al keny| ive, are the copolyners EMA (Monsanto), which are copol yners
of mai¥ Pﬁoéﬁﬂﬁﬁride and et hyl ene. The dissolution of these polyners in

water | eads to an acid solution that will be neutralized, preferabl
physi /&R cal Brfrferrfﬁi Begbiatiop agenyefartse inauthedarnt theomyention araselepd Inmt he

| noor o a0 TR A AL A FREERETREPRA LR, | EARp M€ psered 1 oo

to5 t hmcRivBlorlaagetnvar‘Iﬂlosa/ sf ekill(iRi the althwil) recBhiek t}camqﬂtblrymmtwém EgentsAtaﬂcant a

GA), SAE-M (Chiron Eneryvrlle CA), nonophosphoryl lipid A Avridine

i pi d-thosts Gagtj splhe: charsing pHppicd aé%%%t gxihg art ich ray E%rrite@%an(gréﬂwﬁr%am

or ot Rt S&ice O gi)eeih@eﬁt%' ohdB L3ditha Ry BH RMAvaflbP RRIAE woGlor RAHe

occurring or reconbi nant cytokines or a ogs thereof or stinu ants 0

endogehtauthe apmokogria mopasies oravaty oftiayomphsgtien pfod0&@] " Di | uent s" can

i nclude water, saline, dextrose, ethanol, glycerol, and the |ike.

| sot o1f0@213gent 3Malaodsi of thed enveadomoahhBbi eenpritexidmiséng aacumpwitions of bhd ol ,

and | actose, anong 20others. Stabilizers include al bumn and al kali_ salts
oflOet AYYCaHAR Aihrit WtFrinasiy accgpiable carishAddraroF cpphiaaiion ﬂi%wéx paeteedf skHht an

ad] uv@ﬁ"t ecﬂp\x;?l? r&gnge litht 3k één(gf &hléb%ﬁhvén‘i’ OOIQCotn?olﬁzgﬂ)ﬂtw H0bd BBl indPSe,

prefera y I n an amount of a out 100 g fo about 10 ngy per dose, nore

pr ef ebabhe/délivepynroatep parsorel peioence50@ gpimal oot afhomyothers. dose, even nore

preferably in an anount of about 750 g to about 2.5 ng per dose, and nost

pref efodd2y i n arefam@unbutef &badmidist2hiony ifndided dst€anadlll eiaiatinitedeymal, hend

adj uvant may be at a concentration of about 0.01 tqo 50% preferably at a
conceﬁ‘ttfaat“isﬁﬂlabf ALBURISU RN SBOHNIBRE" PRt BreABPYly dp aa“‘@%‘?ré@??t isaprtetsiregs
ut t r 0
L B e D AT L
finaItwomﬂuﬁﬂedoﬂmhﬁamﬂlﬂ5BQBGECmeSZﬁ&ﬂhﬁﬁﬁﬁﬁkm[G&B&khﬁpbinmhcﬁkiemnewe
dose” agi, q%t i S nft l.Limted to1 an anount of A, suis iupernatant or
£i |t er®dUds pitLPRarRUs PhatuENEQslyr IEaeRPsly,o Bfrpeaseulatyy | e ¥ ponse
that yh@lfauRes8duUsiiatecaly Cin'tﬂatrQ(?Heal%Y ”H{t&@ﬁtahébu@lys Ui 8&drdih By, Wi tEdloBall§,
supernatent is adm ni steréed [0039]" afety” refers to the absence of
adver setrmdslﬁapdryanmeepulmoaamlac or nairadgmaly.e dDe@nding| @wthi?g desiied i dvaiatioonand
bact

a8l RUS R O b PR R B PP ST preoiife 3 8 Brlen e unRReG

Per si $hehbs ses¥ial B, aldol iNRSHI @At YTIE HRPhADEa iy BANIBLor 98vedd] dalie videkoof
vacci ne admi ni stration. [ 0040] The terns "vacci nation"” or "vacclnating" or

var i amenthnamddpfiffesentgdosageherein means, but is not limted to, a process
whi ch includes the adm nistration of a conposition of the 10i nvention that,
when 40033 st eilbd ineengios uatlioeptovi@si lo'tSt for mccringtilm)laeswcelciomptismgraa(st:tl gf or
indirectly-.ap inmmune response i subj ect. agai nst. A

oo Rt BeryyPRNG FREERRE R B RhER 0SS Prfntue oty Soimileant,y? A
SQFS anferAdte fEing 6h AS Qs cUlge ABHAS 6n§@1%6fe&ﬁb§1p@ﬂ@ﬂt§l itk effedieRntigfilaed inve
amount of the i mmunogenic conposition of the present invention to a

subj edMuAReEERNsS AR b eliegtneRits it Beolhgitien may sfuntbers epraprised af vesarinaHey
group ? %?afb%téa?ﬁerogcaﬁgft'cdr;}gn]l%h%%nﬁ{eré%f suis infection, reducing the

severi I hcidence o Inical signs of A suis |nfect|on reducing

t he ity qf subjects from suis infectio conbi nati o her eof
[004§ﬁ5‘i% ool s By <RBRER U & bR cheotEmiR, PetinaPle FUERERBITE e BPEntoteat h
causedirdetdy andlths A. suis shptrRfhitAicluddidini thE kudsesaﬁahe S ke Ofhe WB RS Ry bhat
infection is so severe that an animal is euthanized 20to prevent sufferrng

and provide a hunmane ending to their life. [0043]"Attenuation” neans
reducing the virul ence of a pathogen. In the present invention
"attenuation” is synonynous with "avinﬁlent". In the present invention, an
attenuated bacteriumis one in which the virul ence has been reduced so that
it does not cause clinical signs of an A suis infection but is capable of
i nduci ng an i mmune response in the target subject, but nmay al so 25 nean
that the clinical signs are reduced in incidence or severity in subjects
|nfected mnth t he attenuated A suis in conparrson mnth a control gr oup”

Y - Y T 1 T Y 1 L,




WO 2011/ 059950PCT/ US2010/ 055951 preferably 60% even nore preferably 70%
still nore preferably 80% even nore preferably 90% and nost preferably of
100% as cwoparigd9dso t he control group as defined above. PLO0S4)1805398f f ecti ve
anount” for purposes of the present invention, neans an anount of an

i mmunogeni ¢ conposition capabl e of inducing an i mune response that reduces
t he 5i ncidence of or |essens the severity of A suis infection in a
subject. An effective anount refers to colony formng units (CFU) per dose
or | odsdsdosecliifdddn’ bHag-A. asisiinfpcpoivden iadministagel| toraefidnect.o Préfagabby el
efficacy" that persists for at |east 3 eks, but nore preferably at

| east SSVSHENORS, Clatiral| sigh ergierdePuf yeast 9% ompsed K anyntiegtefpuected

pr ef ersﬁﬁgctt hat the long | asting protection shall persist until the average
age at ich porcine 10 aninmals are narketed for neat. [0046] Herein, unless
ot her wy requirged. Xt | e . Pt and
pl ur am@%] nms sha %%ﬁﬁ%ﬁ{éh%r ?#%gﬁﬁhg%“ leI %1 %?Sslis} %gppﬂe?eg%i? ?%n?éﬁcgshtogleggf
"06" nears thandhgriseunl &ast sicanedudtdpematant, of ATInOeérae poltj@cthereof edibur es
and adyantages of the present invention wil| becone 15 apparent fromthe
fol | oA getmmuaelogicakraspensem! 4 ‘feﬂé%mroﬁnﬁé()%ﬁa@é@feéda}m RYse RS ¢ he
det ai l.6g 88864 irPthk UbiBAd 1 REr3O8G drhSode@filree pidbtink frve G ah ighuRb &g 1 ed
enbodicmarg)ts ol? n'?[llllle ?tl)‘}vent]itloﬁ,r are gdllven by way %f inl Fiustrat’i on orlllﬁyggnsi nce
var i ogsmphsifigesndrds apdimhiumatriespoasavandi motchprefpably .t carfels gropetivef imrhenity
invention wll becone. apparent to_.those skilled.in the art fromthis

ot i SRS oF BTG 130 R B 5 QERr S . (e FHES B8N NGS [ 0048] The

foll owb%drawi ngs formpart of the present specifjcation and are .included
t 80 ud demdris tEIUEE deIPPRTeN s FEEMECIgeicahESPRNSE e HEARSH PENES; 1o limifsd to,

| nventih O TRpritfr BEL LN ARHo e EE RRGRRRIk Ge QRACL HDEEMBbsikPSS
draw ngs@? n orrgllt nat i onu W t yt hae d%('%%rlnl eg gesgﬁnpt F%ﬁ %f Ostpec??PcS1
enbodivaentesopmesesnt &guiléyr, @nnmnifhe [0 dhBjuRbIGgichl reBporsy imheleagaittie npeiraited es
anong treatnment gr s.fromd 0 tg day 41 of the stud VO .

2011/ §505E0PCTIEI0 S BUESEE TEERT L S PEYF BT paodopAetiodisn B sl
provi gepeMetRAdSupfdsop TRRSE Ldndfst yardut T Qs dRicRUtshB@ficdifyeBtanNBitigen or
protecting, or preventing infection by Actinobacillus suis. Herein are
déd§cr iabbgens Hacledddeint the spempesinbn Ar vaesiine pff mtasesy.prefabdlyndhe wagginatd sabject

het er ol.0gous _chal | enge of various serotypes or isplates of 5 A suis. These
vacel nudotay ARhbrl HathenttE 5t dudelielist XPRRnPloa P AN e Borie fithona T

t r eat eekiasicarb HewSafwetivia6ell Be enbdrctdl had/ef thetAiaidaD s eftif 61 i AieadeOreBced.
protective against A suis. [0051] The A suis vaccine prototypes were

conpr iS36l peftetionseillehe denpqpistrated by reatder dFlugidoryin pipahes of symptosisp s\eaitant | or
out er ran in r - ALG i

agai ns WE KHD “’Eﬁ §ﬁ E%%%%En%ﬁ?@g% Z"%Efg ° f{{l#;%?@g ca)eS ﬁ?%%@&ggeeh\\é\gg%gngge%? rﬂtl)em t he
1Q0 pelpagiogeh, matetryiialthe dfainseteg elihiedl dynpiomas,cadiced paufjagensgirdistoiceaa egluttion
culture. The cultural supernpatant was pmade fromthe supernatant that

r esul tRE€EFPERARIENOEERIPRLRNYAr 2 BURtOHHPARRECASIE IRt uded exot oxi ns,

endot oxi ns, secreted or s| oughed.-,(,)f)‘c onps, and other cellul ar conpgnents
that W0 1not rBivkeEan dgprinpigAt bies'spipioteetde ExErphe. Ifuncrpgal |iggeynjtac( ad
APP- ALC |1V ci S. | C APP enc I, a - | NS
that Ay S nin "5 iR e ho e ARy K BT RA y or Mimb b

| ngel saltddin)e ARPreAlIE inafeaien eelttdions @ffecte tBaN®oaklossS expeotee dh iaoMoragah tisizedA.
suis. [0,052]nThi s efficacy study consisted of six, treatnent %r oups of weaned
3 MeekUbRE it hpaynet Srerapisviongy exneedifrehtuigr ddigt - (essepeige)ot M eelorow 1 x
2m. | RELATUSGHE el afORSREd B LAr iR irzdNARKLY bl WHOLELERI infihafd | On
of A suls on days 0 and 21 of the study, respectively. 20 Tr]eat ment group
2 (15 spstgsn) isresisiauedo ahel bact2mim! Mrdegm®nomag Heorauabedy-slovest, i orapasdibhy, iy s

cul ture supernatant fraction on days O and 21 of the stud respectively.
Tr eat RERETBioUp 8 TPSTBEGSyFgC B TUACL 4 Pie: 2HERIT HELE OFPIGE ROSHY Ut or
menbr 3 iiisehBark iRy sieRifiddl1 RistatddCl Qe R0 NdnatlstAt6S RRG thY @dvh
Treatment group 4 (15 pigs) received a 1 x 2nL | M dose of |ngelvac(r)

ABP- Ali®ledes pasisil preaeiiionl respectively. Treatment group 5 (15 pigs)

desi gnated as "chall enge 25 controls" received a 1 x 2nL | M dose of placebo
on days 0 and 21 respectively. Treatnent group 6 (10 pigs) were designated
"strict controls" and did not receive 6vacci ne or placebo treatnent.

[ 0053] On the day of challenge (day 35) " the pigs in groups 1-5 received a
6nlL dose/ pi g,



3nmL applied to each nostril, of A suis strain |ISU 8594 via intranasal (IN)
i nocul ation containing 301 x 109 | ogs/dose. Ceneral observations were

noni t or eawohlnowghesat t he study, days O to 41, to WO  PCT/US2010/055951

2011/ 059950PCT/ US2010/ 055951 record the overall health of the pigs, as well
as, injection site reactivity and rectal tenperatures. On Day 41 of the
study, all animals were euthanized, and all sections of the lung were
scored for determ ning the percentage of |ung pathol ogy. Fresh and fi xed
(l'ungg0a28]y) sakeplies reductibe of tregin€idehehms/onmskverite of ohisicali figrpl’ @8 Erddpctidn ver ,
ki dney | een, tonsjl, and swabs. of nasal turbi nates trach .. _bronchi,
meni n égﬁ? HOP VAT DNEse: srenelgimis dreﬁpeﬁgéltfcwr%tﬁrﬁgtn feien WA ur ed

for bag &g)r ré’ciuchl%%raélin%atﬂ{%dth'@'rﬁmﬁ%h% Sts kPSR %‘n)/c)al s g{?é)éfﬂflnl%@loﬁ\ ISUI S
fractio and plfacebo groups were adjuvanted mnth Enmul si g D,

f ew adedrcge thepectiiyool zmyt@maehagnsnﬁnst avepecsanttiedhd subjdees & grmopspson Onwilgi g in

nat ant group ou oted wit action at the
| S cotTiin TErRnoF PhextHEes i o iurnas ok o dininet pesharen foadp pahOen
Errul SisHEINKY, reddctitn mOsHRJ3eh hiaRsisdibn,toh @edu@Bbn 8f dryCdligcafliign gﬁhptﬁﬁﬁﬂél eeAaany
significant injection site reactions in the supernatant and onp groups.

Howev etis infgetiqihoPefarably thase @bnmlolslme aedusod ansubpdess wiceiMinglibe eewpsesifiresent

at the nme._of . necr.ops gh oul d have been due to the. t t article
For muetieOn-mslFERRET Y alloh¥ ToR ol RubPi G ThBHE TR Ghbbtsh

adm niagl hadyl ok ihfecse. \NSeiprefefibOt atm@eelg(nls .a6e ra&hcﬂdemmbjectsaewlngttmt
and onp) apFeared to be 15 well-tolerated durlnglthe tine

adfi nicempasifipn of the Presp-ipyentign St lsatt 29Gmprafajabithyon 1%%St%f>0/ngpte|m@feram ch
is co t at notes swelling in 11% of the
va00|% 2l %ﬁg%%ﬁﬂd%ng@@%%ﬁ&%nkﬁéra g%%?g? health of the plgs in each of
Lhe ! gﬁ@igj‘?pte LT85 455800 BUER8 L8 REERT AL SO9RRLA BT-0 OINCATP

per i odignifivagt Pédhichess of esHev e nthite dlidical hmpmSabvhtdnf eet maclhetinemedq N@is t 0
be associated with adm nistration of the APP vaccine. Further observations
showednf§pOmING VaecimgiedcHar ehg@ietnts 61ngreapnNad cPaikel spun pssubjgt Ty
fhem day, zst&t?stlg%%r gtgm(ﬁcarw}?décttlldqydf clilli¢ 1 t%&?"‘ﬁ%ﬁﬁi‘eo hd RoCRhit@PRE Y t ' on
resul ts during enge perio cou een consi dere

out | i Q'feqaﬂd:yrlﬁIﬁﬁ:\/lﬁdldf:ﬂi@mftahR:asttd]lld)CthhBS}@’(}ﬁd)Iylﬁn she vikcsinatedreoypi o sabjeve ik poor
25 bod con ion in.t whol e cell group and died after fem/ hbne
of thé }ﬁa@tsz fr Rrﬁ%rﬁ@hég%cdwatﬁreﬁrabﬁv 66 Wcwen aqrg RicTerebly ?%Wf‘d

di ffiGuldi&on- &a@&ﬁ@ﬂe&%ﬁ%ﬁ%&u faftEIh%é) Teh AT, ea'sﬂﬁih SHC Qrﬁg@tfdﬁs pﬁt%&ﬁ[lﬁs were
val i dated by significant 05) increaseS in |esion devel opnent that
occur aderimmt he chal | enge control group (treatnent group 5) conpared to the
strict control group (treatnment group 6). Results of this assessnent

3Q0al i[0e303d t h@huser of ekill ipuhe actulvillnedestasdlitat chalkb@pgetiomdeled i ierdih gsay
Further conparjsons were WO 2011/059950PCT/U82010/055951 made agai nst the
chal | dRPEPY KL FMIWL MieGiaftlet Bhystdoged!yc pecesiapleopteleotiuintisn EBhPATRHEE gt oups
1- 4. LOPSADINE b foShatefig FARILERI%BA0HOMLOHR il dnfllfhohs At idleat h
due to A’ suis infection one day post-challenge in the whole céll” group.
Based oomplpnavprotesn sd)iatlble;ngea sthaddy esaﬂatblet hén adxtmamathahmrmmbgeramdnd ecquot ency
wer e agg&ogtiate tﬁ cause, signi.ficant. %ton devel opre g%lln the t ﬁﬁ

ani mal’8MRAYUABLAF AT RATSICA RYRIGER ‘if&at“ﬁ U0 s VAR HASERER!S SRRy S1BIBSpi g

i n5t hgsorhiat 8och®, ktaBiliobiR; ol ARRGhBased on average lung | esion scores and
percent with a 'esion, gross lung | esion scores appeared to be nobst severe

|0 theosdg! I engg eaupreifl af kil a%ts@tm@%aﬁttwa&tms Shith iptbRahrs,

di fferences (p<0.05) 1 n average sl on scores or pergent wth a |esion
pr esenlispatsem nmdmaconglgg,r adjpsants, tsltubduzglltg Bgeiiunditieaa! Ipyeseivetivhabht@ngeerial
controls re e|v d overall the highest aver oss lung | esj.on scores

fol | oved BTl GeBIS CarnicaRerPEogyBHAY., ST AEns 1l BevERE r df atdel y
hi gh spQt@sd LbResSbAMeHRY EhQRPMBHecHBS lHeer thet tiRQusPE/palARl #AhuAbRnic
groups, which received | ower numerical scores conpared to the other groups.
Al'l groups 1-5 15had at |east 50% of the pigs with a gross |esion score,

and the chal l enge and onp groups had as much as 80% of the pigs with |esion
devel opnment. [0059] Furthernmore, mcroscopic lung | esion analysis was based
on the severity of the hall mark tralt% of an A suis infection, i.e.

br onchopneunoni a, necrosis, and pleuritis. Bronchopneunoni a and necr osi s
were nore severe in the chaIIenge control and onp groups 20 where

m croscopi c | esion scores were |ower than in the supernatant and APP

groups. The APP group showed the best signs of protection against an A
sui s |nfect|on based on the nlcroscoplc Ie5|on data mnth statlstlcal

11" N N\ B - o o T T



chal I enge controls had an overall higher score when conpared to the vaccine
treatnent groups 301-4, showing that the challenge controls responded to

t he chal Iwoge11/0fbsosuper nat ant group did WO 2011/ 059950PTIISUBA0IBSN55951
not seemto be as clinically affected. However, all groups did have sone
pigs that did have sone respiratory issues with a cough, body condition, or
behavi or. [0061] The treated groups saw an increase in average rectal
tenperatures, above 104 F, four hours after the first vaccination event.
Tenpercatpo@tiofOr statibziAPPagents 6o uge dupshes pidsertt atvebtiar iadlode stdMliRrs fomhi ch
was tg<§%§ -of f o{ yrexia follow ng four hours post vaccination, and

| ast edYPGRAUPHEHE ?ngﬁwnﬁours for the onp group. Tenperatures in the
groups were returning back to normal by day 1 or 3. For the booster event,

t erpel @3 es wit sowal W?Qﬁk@ﬁnté»n ﬂ@aymzan%a@awnmmmmw of ghe cmeseﬁtygwfnthn and

o p.OS oM@fS! NALLAN.AS AR Tds §ledVRGEIN 0RO Clu ﬂﬁmﬁl QRRIE" an
g@’@ﬁ %f F ]% ) ﬁ%en

per|o on day group was statistical eren
Coﬁparahﬂmhﬁmllﬂlotsﬂﬂfatmgﬂ)(ﬁnmég ol AuQSFna((éumﬁbrngelmsteCMd Qarhbvéd eehellA)enge
peri od chal | en control had an overall gher, rectal tenperature at
both {H %@8 (A eﬂﬁag’ﬁar%aut&ﬂa He- Rifmiggh ar%/éLmtf‘é igrhenglyap Haid-vaer

hi ghe%hn 1861 8kak ERGIALUEES LAY dneSerdBlsBickai%he Fhe Clﬁa;urg%aggrl fﬁwggf"

group est overall percent aninals febrile 10/
t he whiougl maedflin(o8/ (Eﬁ)qpe&/?hz(rﬁiad;@e,a typq)eusombmld o{l20dIb)s, scmakdne!\E’Psc(uﬂema)oﬂ

groups spectivel cterial is 0 hest in t ng
o el R o e M T SE DU PP ER a0 SO LT e Fiet Abeids

chal | epoe ﬁl@Bﬁde'coﬁfaﬂHi@g aT|I'1%ez§ft RIKGE oBAUM rrﬁbregf)é}ﬁl?ul\é)ﬂ§ mgasﬂsveetﬁﬁr oateSUI S
except in nasal and tonsil sanples, which had 3 out of 10 and 1 out of 10
res pecpmpzyéﬂnﬁ gmhels di- (®9mlats/cmra@) r elymrdbdna(garayl@@éqapmv@ ahd)rﬂmlenﬁenglyfcpbd by
BCA or,. qt asons r. th%§

cou n an
i nadv edI1 ciféaﬁ est ers of] C?leé fat y a01 s algoho?s in L Pl 1cu1ar 1s%s6earlc atcuf ne]:s}c]ear‘ Vi 'glrlle Al 48, ¢

dur i ngisédhén Iabﬁiﬁﬁ‘ﬁﬁbrﬂ@mﬂf eﬁlhglﬁseaab@ forfm I’[Fleheﬂhm[(ﬁl, {Tne egndifianedre rfgefoadlyery
| ow recovery rates of A _suis which were the spleen, neninges, and heart
bl ood noBiR@i ifectaniss i matculaﬁ Erteied sPibitame! Mmanidsi(s e opgdnanniel ¢leate), of

and SRR oF RN R ab AV PR o bidle e i el A SR BEARG

bl ood abrdanmhlbmrzrre ecbptlomallylr@bo;qﬂatédjearah|pmsia§losypﬂopylempelyseymlﬁ3&d:r;e icopegined.

O her ected 25 acter a wer e Bordetel beta streptococc
[ooes]bgécﬁ%»l BRI, blysoni prpdiets; et Y)H%fogg diueehgsalpeticotirety ' t est
for reagtiyi Ayplﬁgabﬁléf AHﬁf%aﬁt@seEd @[etv&}aﬁj Pull, N3LE V8BS HEOFIEP aYRSEADAE o‘;ﬁ@
treat nent groups. The western blots showed detecti bl e seroconversi to the

mholeﬁﬁéﬂ9wbsu@§bdataﬂt\bamdebﬁﬁ646é@(ﬂ8ﬁ$ at 1:100 dilution. The APP
fraction had the best reactivity and was detectable at a dilution of
12000Q0038D 201 Dtkky OSEREH UG NMO 2O $e SPT emusitgn tdbatribbdeorh @ate riggoghi zed
sone part of the fracélons used for vaCC|nﬁg gn of each treatnent group.

[ 0064] &?@%ﬁr Pepige. Brsspubiingtadi ARV HE ARPFgh Rditedebyp My doysd Andade eWMaR: t he

APP aitflenynSPRE! 196 8Rhd R R11YiBR Wd&&%bedgﬂ:??@é 283 MF’JhYs’ saﬁf’c‘ﬁo‘%ﬁr the whole
cell nor onp vaccines or LPS 5derived antigens provid nuc protection

fron1 $Hi s cha | a S 0 i necthe
Exanpl Eelowg‘hgg%g?%% EQh-%hgémigglg %ﬁg@&ﬁm,#ﬁgék nita gﬁgﬁgm B

sci entamfyhe drembBatiytd Aokl end tiavepdl ieers asfemalenntydeide iasd cokemyhldgrivative.
understood by one of skill in the art to which this inventjon bel ongs at

t e tiMEYIBRFqUS;advaps cuprunds ai thy REBYMeE L aChals Qraeasyli taFIE}nWIb‘F]&\?Feded

her ei Qrés@ﬁﬁ?e&%s&cﬁa@l?%ﬂ{ ﬁgﬁkergg)déthgfscéf'sﬁ E}Sr B&lrﬁ%&lfdl@s'rﬁesg%gﬁlgblﬁc@r&re

Furt her ess ot wse T qui y con ngular terns s i ncl ude
pl ur alkkinbwedy thetbrpl aartaimdréPhanatrapd Voh@l N@e21 hme d0ngul P&IrsonHekﬂlledl in tHeearuse

publ § €8¢ ABASSEERER S G & O BRE WEbfpoH Bretehyehlr dPLEET Cropminks
15[ 00%lthW@ﬁ&d@%\ym@d%zsﬁl%h&ﬁha%ﬁ@%]aﬂew@q@d}&y@gf&a § c}fr@ffe?abw gé&hé@dhan

enbodi nents Of " the invention be "appreci ate Hose of skill in
t B8 ard therhwdragdee atomeshodiaglaast ties diydelsi beingvepleseshint @@amtech alfphlatipwadicals

represent techni ques di scovered by the inventors to function well in the
practice of the invention, and thus can be considered to constitute
preferred nodes for its practice. Howeyer, those of skill in the art

should, in light of the present disclodsure, appreciate 20 that many changes
can be nmade in the specific enbodi nents which are disclosed and stil

obtain a like or simlar result w thout departing fromthe spirit and scope
of the invention. EXAMPLE 1: Prototype Vaccines and Chal | enge
Treatnent A Preparatlon of VaCC|ne Prototypes [0067](}om¢h of A. suis

17~ 1 A PN NI NIN™ A VL7~ N TR



one batch was used to prepare a concentrated whole cell fraction, and the
final batch was used for LPS extraction. [0068] Harvesting of cell

fracti onswoQptivisedsodensi ti es of batches were read fifte@enThisee19/055951 af t er
i nocul ation. Optical densities ranged fromO0.775 to 0.815 at 600 nm BAPs
were streaked 5fromeach culture to verify that the cultures were pure for
A. suis. [0069] To collect the OMP and supernatant fractions, two culture
bat ches were transferred to 500 m centrifuge tubes, places in a JA-10

r ot or haaingd as paast 2tarbOiK afons. 1Dhanpretred. radibds ateptosat@ndisingaren deoaintaeblon and

the pellets were transferred into sterile 250 Corning centrifuge tubes.
The péfqet -t ylbenir ?nﬁig%tgera?&léls@ﬁﬂﬂssBwtlrrbﬁgitaﬁowa Alloirgtagred Sis 10
m MUt Gfay BRAING (S WAHLO STLRRIARL AiiSa WRE R, e@‘Hé’Eﬂy(duR@%oﬂe&ﬂcﬁ} Bl

pool ed dnd placed at -8 until sarcosyl extfactio see below). The
decant@Gdbapaep e (B CaotschwedlsopdSAedre particdladly eppedptidie.oliyby BredGopriirfkiet tveths

| gene .0, 45 SFCA) int terile. 2 rex bottles. The filtere
SUdel Al Seadenr! yubilnT PRt S prighere $§%ma Be ertiPhe Capogol, 250
L Nalogepeg et 41desr 1 pFi Mb@tf;ﬁéfeﬁ‘é@% pRULAB LI\ @S osdI a8, @&mo@@gﬁe%biynﬁﬁof
15[ 0070] To collect the concentrated (10x) whole cell pellet fraction, one

cul t umealgiatanhydiade had \wdengl degvailyoy ere et copvdypens| BVA Witoasang®uspeeided i n
300 mi, TSP huffer., .The, sol utiqgn s _m.xed.well. an | iqupted into 5 2
vial s Ry ghe B AT A R B Bk BT VBl o

st or edo ah aci@OGIUtidhi thatusil bd REulh]iZal, prapabl tomybiBRgidad gt @Nordlr tcSilve the
culture was harvested as descri bed above. The 20 pellets were resuspended

i A01 x apgaysridonpg which Bstmprurganiaimiprologiaat o vaceiie spmgeaton itselt will
Super pat: e decanted, and the pellets were resuspended in 1 L of Ix
PBS bﬁggggﬁﬁﬁﬁggptical density readi ng at about 600 nmwas 1.003, which is
W t hi expected r e of 0.8-1,200 for LPS.extracti The LPS fraction
wns a5 e FRIET L RRGE ol M utB s BECRHAL RO OGe e e se
The r R®ininkg, VBIbtirecPpolleS f(CRERA, OAtiaE LI ESARM 4CHi@h, LSzt Cagl i on.
[0072] KSU-1 Whol e cell formalin-inactivated vaccine: The optical density
(OD) @ronopBosplPYYl dipid vy A B igH-aning oulivanb rhspielabilg gaicerigrin iR Bt cdi 775
at.zth I re. r ..hn i S i £8, i i Si

o7 ot biBirih, STl RIES' R, TS, B E iR SRleoBBTT b hallBlly
cur ve occourtdieg e mecmbioge/ aytokidsed amlas! thagof or Riimglanti 65er{doker)aus TdyeokidO
2011/ 059950PCT/ US2010/ 055951 whol e cell fraction was concentrated 10x and

f r 0zeRCleARAPPRLIANEPHER: was t hen formalininactivated, and diluted (54nis

of culture into 26 nm.s of |x phosphate buffered saline (pbs), to 67. 5% of
the t 60Q301f r actPrentsthean hacdedey ansd, sdineudeytressc ethaeols tdrderdladnd Had 1deor ed
at 4C. ell:for | -1 tLV aced: S ved
rr om e S MM E I AR, LERERL BBl "RELS BlE B SIP
maoer iothersvd@sabili degliati@de olbtimimamal dkdl eits lo€ eth§Ratliakyitexadedt héid, aonigasthérng a
magnetic stir bar. The bottle was placed on a stir plate, and with

conti noeary sti fidik BGpect tHhkSan(PUeaM( ¥on K addee il biviatit dfEBLhSIRIY fo)abo) Was
added over 1 m nute. The adjuvanted prototype was then stirred for an

addi t il9nae peo deispupreterabindn mat ¥RewIt cledbout éE@ﬂ@r feabaws 18 mgoparLdasaceiore

bottl j t ppe t S l e cell
for naﬁ)lrér?g?h@cftnl Va e%&@aogca:%ﬁgtngg(gp g'ﬁ ?/%léﬁv%fg[ gl\éegldo%oev\s\%:q%oé%&tg%g}é@% and
N201- haduMCof0fh035( dayo 2igut 2[VRgSkBtedel hind yphovegefeedtly iresh byiomn ofabwdthl on
5% Sheep Bl cod Agar Pl ate BA% after 28hrs and 30hrs of 37C aerobic

i Reubdt§ BRT FiBie- d%}w@a&ﬁﬁya&gﬁ UYaBE heat P &f . copsgtiratian mf tborl B Intet 2 ¥al

vwas kepltreQBly £€ RScOftrdiRnafHbBhSi%ab] @’o,trﬂox%gﬁeﬂs By &MY BBlcen@Rbnddk dvdg: t he
15entire vacci ne agm nistration procedure. 075 Kgu-l Super nat ant

f or malSi%ta 2ffet stlahed prefexbheat aToecesipaomat d@ut pead @LYp endve®sf pefadbdy ach f r om

t he 10x concentration of . the ol.e cell fraction preparation (see
above)coﬁffngﬁ'il?lb%ﬁ%totZ@E’éﬂﬁ@]’% © HAY RPYYC,ring i t !tohrgugh a 0. E15 mcro

filter. The resulting filtered supernatant was frozen. This supernatant was
then formalin inactived and stored at 4C until 20 formnul ated. The

formul ation step was as for the whole cell formalin-inactivated vaccine.
Lot nos. for the supernatant formalin-inactivated vacci ne prototype were
N201- 110- Supe- 073108 (day 7) and N201-122- Supe- 082108 (day 21).

[0076] Sterility was verified, and the yaccine prototype material was

mai ntai ned prior to adm nistration to the test animls and during the
entire vaccine admnistration procedure as 25previously descri bed.

[0077] KSU-1 OWP fraction vaccine: The OW fraction was produced from
pellets prepared froma KSU- 1 culture (isolate BlI-103007-1KSU) and stored
at -80C by using the



foll ow ng OW sarcosyl extraction procedure. Pellets were thawed on the
benchtop. The pellets were resuspended (22.5g wet weight) with 130 nL of 10
mM HEPES weal2angsgbseal t sol uti on and WO 2011/ 059950PCT/ BEZ0HE¢10H5351
aliquoted into four 50 nmL conical Falcon tubes (40 m./tube). (A1 nL
resuspended pellet sanple was retained for protein quantification and

anal ysis.) The resuspended pellets were placed in an ice bath and sonicated
for 1 mnute using (Large/Mcrotip) probe (50 nL aliquots) with a

soni c40038) pul skerart téffuagtiod dbs@UInmhsebut kheots biniiedt tooranvwasionepefitedsitinr ee
tines. A 1 nL post - soni cati on _sanp s retained.) The sonicated

pel | e’ %%tént@é?ttlterthfgeenatantfta%@ﬂﬁ Y it ghle soelifit ap wsyneespoibedhat yields

Af ter Vé(%&l?cnoﬁ BPciAHPAS DR B Sin RLSj L6 AN AR RRRLAT haihiidregpar ate

cont ai ner. |l ets wefe stored at” 4C until after a bicinchoninic acid assay
(BCA) rgeddit hen“ ar ﬁﬁt

ultra [cem]rl f uggufé& g%g% t{%j)t g%)smge BP%ti%g»ses g?‘fslre g g&t E?@%Bﬁlg{ég 5?3%@1000
rpf), falldwinpoutsinaté@, nvuhtdingmmt noMliadied lt@r giokemnial saversivm &ff albecteSuperasat ant s

wer e decanted, pooled with the earlier supernatant, and stored at 4C. About
1 L ORCCoR iR MEEBIEBCEdingalls o BRIsp Sise et ey st PTRISiENe STtEIE LIRS PF uge

t ubes,;,and %’B}% iREAhS I%ﬁoﬂ"@crtﬁe LiRcURAL&fe Q¥RILNLGNbnat 4C to | oosen the pellets
fromt e tB Anot her 2 ni of 10mM HEPES was added to each tube to

resus the c s al | t 6 nL
(tot o0 e, B Wby RRBRRRS Yo RARRR e s Shadll MO0, MRed Reifinedt
Sol ut Ib®ﬂ$s \nef ¢inliredubateprot@s WRichiinclades hemdneifsattion ef aAtctrﬁpwa;tdis of ttie

t ubes were balanced in_ ultra centrifuge buckets (-0.0128 kg/ tug%# usi ng 2%
saP codyyensay et hen aéﬁnwtﬂeé teéﬁthpttu%eltét orjis ablg ppeliciy-dife irec=—"wi t h

maxi méﬂ‘lﬁﬁng]‘ﬁl:‘?%r?%hs%rinﬂ?e’k@ aﬁl%‘?A g)que supernatants were collected into a
vessel 10mMM was added to each pellet. The OW pellets 20

wer e d ar b r e [ or
i sualt T on Siethdstty b @‘%’“‘&8%']0&???"8”?? 3 R E B B e Tl e B
on ei tdixetosad.r efﬁlhmGhd:tIMHDSOﬂlﬁﬂs'leg%cﬁilnﬁrste'ﬁngsaﬁ@ﬁe%a@@hnwa aheNliriAvizo dendc? %

Bis-Tris gel to visualize protein bands. Total protein concentrations.of
the fiCREIPOTHAN Of JBK RiEsER! Htéfﬁetﬂ‘?ﬁ od toissl VheseiBcRid Meatrans oddirerihiagy ivs
prkor

e R A e R e S L
I ug/ mor isadade oftclluhcaa1 sigmbk WE A. vihie idedtencyedofing e mortatitly atf edbjects GiomeA. Gl
pr ot ot.%/%e.was%c?SO Iu [ dose. %fhe resuspended, extracted OW fraction was
al i quotieeriqin e oyaP IB UQs“é e | abel led, and frozen at -70C. [0080] Fi ve
vials contal ni n]?/’é) m.s of the extracted OVP fraction were rermved from 30
~70C. [40fde vi aMorghipe. nkboerntet of HErAresRbiaY srtipnerelsnp fudsid ¢avsed By 4. wis et y
hood 0 t: d
cali néétéﬁost”aéd o R e R e oD R S UMD, |
1Q0 mito pyavent shffetiheamcopbeaidaiarhgmaneragdies tccthsirilife. bar . The bottl e was pl aced
on a stir plate, and with continuous stirring, 6.4 nLs (20% v/v) of the
adj uvane43] Emul shgemfatipn™ Brawvaeeudsited vaveincd of pathegen] e tiedpravean igen P
prototype vaccine was then stirred for an additional 10 5 m nutes. The OW
pr ot ot PHRIGHRR ]| in 8yRRiymaua Rethe v rlenty An g PrEsaAEBEREOH 3P AHENUAfRSY Racteriugs

coneed, SO TRTHRR)of o 00y OB UAGE P S e .

[ 008 1]s8tvenfet:ti1<trybwvafs cypblef ofedducingan hemuae cispensprio thet tymt beetjet, it nvgsalso

iLnt ai ned. prior admnistration to the test. aninmals and durj t he
gﬁé. r &GAR LBty he é&ﬁt‘:ﬁ eep%tﬁteohgbteédeda? enee AoV ENY disiupiegissie QthédWltfl e

[ 0082],pgekeias. (sru)s 1ﬁ\'°c'8n@'aﬁsdﬁa&ﬁh Aecodis gP&IpE | st?tf) eAPRALL Wl HoRIRN¥EGhtdd OM
-70C and thawed in |uke warmwater. Once thawed,” a sanple was renoved using
a 16 daugs aterdt receneeg the %ateduqttb@bedenmma Tndbisicestelbtthd @rmo‘frecpma/eawed”
testin The vaccmeb tle s plac 4C. Titratio

AP TR perar s b ot bl oPeREh: 2%, e st rrs et GG T8GR ng
units (CFU) per dose. The sanples were serially diluted out 10-fold and

pl ated onto Miell er H nton Chocol ate Agar plates. Three reps were perforned
and allowed to incubate at 37C for 24hrs before determ ning the CFU. Col ony
formng units were respectively at Day 0: 9.99 | ogs/dose and at Day 21:
10. 2 | ogs/ dose. Lot nos. for the Inge; ac(r) APP-ALC vacci ne were

N201- 110- APP- 073108 (day 0) and N201-122- APP-082108 (day 21).

20[ 0083] Vacci ne prototype material was maintained prior to adm nistration
to the test animals and during the entire vaccine adm nistration procedure
as previously described. [0084] Pl acebo vaccine Working in a bio-safety
hood 60 m.s of Ix phosphate buffered sal | ne (pbs) was aI | quot ed out |nto a

o, o A N~ 1 1 1 T ] 1 1 1




[0085] Sterility was verified, and the placebo prototype material was

mai ntai ned prior to admnistration to the test animals and during the
entire vawoi2ne/@esoni strati on procedure as previously destrished/055951

B. Preparati on of Chall enge Treatnment 5[0086] The chall enge strain used was
A. suis Isolate | SU-8594 p5. The challenge material was produced by
inoculating a 1 liter Belco spinner flask containing 800nms of Brain Heart

| nfusi on Porcine (BHI -Porcine) nmedia with 5nLs of | SU 8594 p4. The spi nner
was plpatedbiyné@oacden @orenpiebeabldy 780, -stilOmb@Enprefidagbl g B0 reewasorg rppefierabdy an
optical densit 0D600) of 0.109--about 5 hrs and 30 m nutes post

" noculafi @ﬁi.mq%@%f aphyrad 1\%1%0 RERPRRAS i Btof §oup 25 dUTeIEOHE- vacci ne
bottles containing 100 nls total volune that were stoppered and capped.
Five d904dle botn ‘@dfegiivcearppitedion Myposas ebdicehrescahinientiony meaas gacrwuahel one
bot t | ' ve - t he. ' t fOr. i LONS. was
pl ac egnwﬁ%ﬁ%@%é}c g%% %{lt?@{)%tﬁ g%i)trlﬁ n% }ngéagécids T{'%ﬁlﬁjglgtéle? Ornsgfth%tlh%é@%%ﬁ Irﬂzenge
maber iiadidenas oflet Bxsanneitt fyeidylbfcounts igkoesmaired sibtjam pnadffeegvs embant rérd ol d
dilutions onto 5% shee% bl ood . agar pI/at es. The challenge titer obtained was
1. 69 ° $9/8ny BUmRSY N (CEL) geipdes5 g5 JesieSdose. The Lot no. for the chal | enge
material was N201-138. [0087] Chal l enge material was kept on ice prior to
adni nil89454t i on “Fenghstingeproteshpirathgll agfgr epurimpep ve ettéqaey r datcprasipte hefeat least
proce ; y ' [ Pi. ' e of |

Pout or it bart ik Epteierd AL Pl o, o3RS ol Sl e Bon ETRISHREE
of agereferel dbit aha&shef IaingVilos@tiofrsaalt ipersiét emtiFafen®verdei 4pel 8 wisicke pogdahd hy
wi th no, evidence of clinical respiratory di sease and negative for bacterial
r d8pi PAIRHY s MHBYHEh Ik as A pl europneunonia, H. parasuis, S. suis, P.
mul toci da, B. bronchi septica, E. rhusiopathiae and A suis. Wile allowance
was a6l or ahlermin.giniass pdlesyist trdeded by aenter. sngyr tefmayhgllip@dwdendaralifies

R b e g e L e A e S et

r ecei watksastitetdotiehwise.of Excenel (r) (a short acting antibiotic). The aninals
were housed at the test site until the study was term nated. The aninmals

were §eo47]aggedinposbiadtt,i FaturedRAd hevado PP QRS ipRéRhY ihRhtiSP 8GilIE DecRBE,
size, and condition. Challenge and strict control pigs were housed together

i ASsepapacrt emsthe iploping/dvsnied gleesTintisn010/sbs8d e yidesstensh Apweeerbihiar dieng
away fr ] . 0L.9 At .t | I 3

ohe | AT IR PG b 58 TERIn O R, Mk Rk Br R LEOBueh S
Al |t igahentarg gbepdywedyeothdiusedioh ondg paicatveri@endah fosamg haedifithidns itih  The
animals were provided with a ration that was free of antibiotics and_.

appr opfhG sRidt pis} scope Of die inygrtionswilk become et toHose skied on s arhfiom e

ani mal s, “ﬁég sjcﬂpﬂ(%)d health and nutritional status at initiation of the

st udy. A heal th"exani nati on was conduct ed by a clinical veterinarian

aggor ding to generall yBﬁ[q%gg}(ﬁ%%RﬁtT%' W*@Qgﬁg\,&m@@ each animal prior to

i NClusion in the study. conputer random nunoer generator (M crosoft
Ofic el) S ed to assign each apimal a uni gue random nunber,. The
randoﬁ{)m‘per Ige 19l ng gryeget e Bt BhHReSED! Srediieaing aF ARFERER S Eur r ed
by al lraGRd;i J&nén@@at@x&?{ainnﬁéﬁeé‘ﬂs HNHeSpREMPSRvdntiBAL MBI i HAHES nidy2 bt IfRbeM h
the | owest block of random nunbers and assigning themto treatrnent groups 1
t hr ougind@stobd dryereséragrei to ozendo manel wib éhgset drawimgx tin ooinagion exipte therdetaddd
units were .t i 0 treat m%gc{]bﬁ%r.oups and so on until all aninmals

h dt
wer e gg%‘i“é’HBH%Fg)aegl N glgqoﬁgﬁ?ntﬁplgﬁ? Y1) This efficacy study consisted of

6 tre t groups, of weaned 3 week-old 7 days 15 of age pigs._ Treatnent
gﬂéup?@@is pi 55(59' I eOaily ayerage PSR AMRZ, SERMERT ETONpS Hipwedigfo o day 4T

f or malje ivated whole cell A suis on days 0 and 21 of the study,
respectively.” Treatnment group 2 (15 pigs) received a 1 x 2 nL | M dose of
formalin-inactivated A suis culture supernatant on days 0 and 21 of the
study, respectively. Treatnment group 3 (15 pigs) received a 1 x 2nL | M dose
of A suis outer nmenbrane protein (onp) on days 0 and 21 respectively.
Treatnment group 4 20 (15 pigs) received a 1 x 2nL | M dose of Ingelvac(r)
APP- ALC on days 0 and 21 respectively. Treatnent group 5 (15 pigs)
designated as "chall enge controls" received a 1 x 2nL dose of placebo by I M
route of adm nistration on days 0 and,21 respectively. Treatnent group 6
(10 pigs) were designated "strict controls" and did not receive vaccine or
pl acebo treatnent. All groups were observed for 41 days. 25 [0092] On Day 35
of the study, Goups 1-5 received a 6n dose/pig (3nL applied to each
nostril per pig) of A suis strain |ISU-8594 via intranasal (IN) inoculation
containing 1 x 109 | ogs/dose. G oup 6, the "strict control™ group, did not

e A1 N 2 M



[0095] I njection sites were exam ned prior to treatnment and at 4, 24, 48,
and 72 hours post inoculation in all pigs of Goups 1-5. The injection
sites werwOoexamspesd for swelling, hardness, 5 and size. PCHAISA@DasWST €
docunented. The follow ng scoring systemwas used for injection site
observations: swelling (O=none, 1l=swelling present), appearance (0O=nornmal,
l=hard, 2=soft, 3=abscessed, 4=draining), size (O=normal, for all others,
the length by width dinmensions in centineters (i.e. length x width x

di anmeter) were recorded). [ODEANLED DESCBIBEHOMNL I ons were performed daily
fromDay O to Day 41 for any signs of 10 respiratory distress including

| abor g@o3w) eat hitRg inwAE6H I pidid &OEIMoRY an@lcb B8t SRSk At B YnHIPYI8 e Sing,
anorexi a, |anmeness, swelling of joints, dehydration, ability to stand,

padd| ipsefectingr Phpmyerting infeeionmbpy dcigwhgeidus buwje Henpdn argdegaibed thef lrgaymesal s
that ag SevsrSohe Qh&iles %ézgﬁtt% eIyl O ) Ste“g NSNS TRl X gyt hapi zed
and necroggfgd)?gpdé ermn hé Eausesd eat'Ir VE)ay F1O8F "t fe s%udy, al
ansmalss sliy. Waheseevddomrk 2@gde aRehoabtrate® el o Bl Pstitiatd URGUNBEEIS ecEOnd af
determ ning the percentage of |un patholo%‘_ Fresh and fixed (lungs only)
sanpl ésase apteals. uyyNg BaqcHIse stimplated reations sutfigicpirte e protectivieagpinstic}. gy |

spl een, tonsil, and swabs of nasal turbinates, trachea, bronchi, neninges,
and hdé@031]1bl oodhowdr suisolab@nt ewhtdtypen weictromprived obhddfesantt enlwer fraetidvade.eri al

i sol ati,on a hi st apat hol o | ungs only). 20 MPLE . 3: . Ev j fficacy
o pr ot gt BTV RRBL ARPSR el Bt GRpEobE) Sl HBL APPREry Y e
per f ornvaBgdnd b aigstSASpFineiimSnibe IAPP). dBha WRNAQENBAECiA Avad NAhYS ifHm ThyTmary
statistics including nean, standard deviation, standard error, nedian,

r dAge pebeod é@ﬁﬁqa&iéh@géesph%ﬁv@l ascengrgfapdli pirenk 2 6511 Gefirat Theculgny upeda@pty

di stributions r t : r.aprd S
ol udad BT SheRE A e R Hom W AnIIGER AP AT fncRAWEFY, |

t est s ekotoxBis geridotaxamc eecnged ot WougltaddL el owipk haral gther E:lar|lcewgbndms det ererd ne

di fferences between treatnent groups. [0099]Primary Effjcacy Paranpeters
vere MGhIFBYYRY $4Fing ter 1PiR(6G BRI cldpi thg chieay PgsAla&dW@’r WS INCe¥ N
scor egn i@y AR e SPTPAHBHe DX hEPHQBxihV B PHIR Sy fifdtay AN FiiSQ&INsS 1t YR
2011/ 059950PCT/ US2010/ 055951" Exact Test. Secondary Efficacy Paraneters were
(1) clhiypotbedizesli tyatsthe Hagel vweRe APBREC edcaisé ngytirevidd scmx orosT\pootSaimpl azaibest ;
(2) pyrexia that was conpared using the Fisher's Exact Test and ANOVA; and
(3) batt¥ial isolation was conpared using the Fisher's Exact Test. B
Mor i bupnd. Ani mal s 5 hOlOO]Two animal s were renmoved fromthe study after

st udy [P0 ati JRis SAHFR Stidy ganpisied, ehtiefRatges oW Ha¥eF§tnt vaeaaldbd day
11 of {h0€o54dddos. FiRTFniX 2fual (19 qﬁ%ﬁ Ut clinat « bRrSinRafhud@iar (MPABEe of a
condition and thin. Its 1UngS had red and purple discoloration, "and 1ts
abdondornivdio-ipantivhed: wbrledatlesactipn lof Al bzio ws dags Otamdi2li of. thd herdpr esparpielye

di,agnasi s was HPS a streptococcal .ipfection. . Bacteriol.o | tur wer e
0@PT orEAIMER 3R 7§ BSPEDIECHE LA™ i M G0snl BOTa o At P 4 R s
acceptsgpbrhftattBackivs - dal}B@ drRCOV 6f 8¢ sla&gl, %sb@étiv‘égl. Omfeﬁﬁné@ﬁrg?olﬁlﬁﬁ'(yi ﬁfés) and

the analysis found that "the pig was infécted with Arcanobacterium pyro
genes regeredroinadmbylf dpdei dfian A. awid ogier mebdeangrprotesuiedip) celllanfogssivhohdgys on

fixeddu sanpl es i ndi cat ed. no evi dence,of pneunpni 0Si S, pleurjtis,
or “badt R AR Relke HiPRbER, AopS oty A adtc PR RN B BT Trn B e
found mdgad1onoflayysIarel @&apeclibelpodieathand @6ges (3 pips) @xaiuRatak OchSlaeyed
that this pig' s lungs had severe fibrinouses and fluid in the chest cavity.
| 28 | gABEolhaseceRd @l | datmbriMadesa af pacehondt dRwgd @ndrdassperheclpr edadpent e
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in challenge control and strict control groups (groups 5 and 6) were as
follows: Pig #71 (challenge control) aéarted showi ng signs of |aneness on
its right front on day 7 and persisted®to day 24 before synptons ceased.
The rest of the pigs were nornmal for this period of observation.

[ 0104] General health observations for pigs in vaccine treatnment groups
(groups 1-4) were 30as follows: Pig ID #51 (whole cell, group 1) showed
poor body condition on day 1 and persisted



WO 2011/ 059950PCT/ US2010/ 055951 for three days. In treatment group 4 (APP,
group 4) Pig ID #31 was renoved fromthe study as stated above. The
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[0105] I njection site reactions for | Mvaccinated treatnment groups 1, 2, 3
and 4 were as follows: Pigs #35 (supernatant, group 2) and #10 (APP, group
4) had swelling of a 1 x 1 cnR2 5 area recorded on days 1, 2, and 3 of the
study. No injection site evaluations were recorded for the day 21
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[0107] At necropsy (day 41 of the study), the Iungs were renoved from each
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Lesi on Present 1 Whol e Call 15 26.73 66.67% (10/15) 2 Supernatant 15 I2.68
60. 00%nYichBY infecOMP sik® reactions in the supernatant and omp groups. However, the whole cell
group did have a few animals with abscesses present at the time of necropsy, which could have
been due to the test article formulation that consisted of a concentrated whole cell stock. The
administration of these vaccine prototypes (i.e. whole cell, supernatant, and omp) appeared to be
15  well-tolerated during the time of administration. The APP-ALC group had some injection site

swelling, which is consistent with the product literature that notes swelling in 11% of the

vaccinated animals.

[0055] The general overall health of the pigs in each of the treatment groups was good
during the pre-challenge period. Only one pig, from treatment group 4, was removed from the
20  study during this period. This pig was removed due to a bacterial infection believed not to be
associated with administration of the APP vaccine. Further observations showed one pig in the
challenge control group was lame on its right leg from day 7 to day 24 of the study. This pig
skewed the clinical observation results during the pre-challenge period and could have been
considered an outlier and removed from the study data analysis. Also, one pig showed poor
25  body condition in the whole cell group and died after a few days. None of the pigs in the pre-

vaccination period showed signs of respiratory difficulties.

[0056] Assessment of the primary and secondary parameters were validated by significant
(p<0.05) increases in lesion development that occurred in the challenge control group (treatment
group 5) compared to the strict control group (treatment group 6). Results of this assessment

30  validated the virulent pure culture A. suis challenge model in pigs. Further comparisons were
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W | coxon Two- Sanpl e Test and Fi shers Exact Test on the nunber of positive

| esi ons per group, statistical analyses were run to conpare the neans anong
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scores. Treatnent group 6 (strict controls) was negative for gross |esion
develdﬁﬁent (0) and the nunber of percent positive scores (0% . Evaluation

of groups 1-5 for average lung |esion scores and percent with a | esion
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average gross | esion
5  the intranasal route and the potency were appropriate to cause significant lesion development in

the test animals and apparent fatal sudden death, as was the case for this one pig in the whole cell
group.
[0058] Based on average lung lesion scores and percent with a lesion, gross lung lesion
scores appeared to be most severe in the challenge group. Statistical analyses showed no
10 statistical differences (p<0.05) in average lung lesion scores or percent with a lesion present
when comparing groups 1 through 5. Numerically the challenge controls received overall the
highest average gross lung lesion scores followed by the whole cell and omp groups, which also
received relatively high scores. Lesion development was lower in the supernatant and APP
groups, which received lower numerical scores compared to the other groups. All groups 1-5
15  had at least 50% of the pigs with a gross lesion score, and the challenge and omp groups had as

much as 80% of the pigs with lesion development.

[0059] Furthermore, microscopic lung lesion analysis was based on the severity of the
hallmark traits of an A. suis infection, i.e. bronchopneumonia, necrosis, and pleuritis.
Bronchopneumonia and necrosis were more severe in the challenge control and omp groups
20  where microscopic lesion scores were lower than in the supernatant and APP groups. The APP
group showed the best signs of protection against an A. suis infection based on the microscopic
lesion data with statistical differences (p<0.05) found between group 3 (omp) for necrosis and
pleuritis and the group 5 (challenge) for pleuritis. Presence of bacterial colonies in all of the
groups ranged from about 20% to about 46.7% with the lowest percent colonization occurring in

25  the whole cell and APP (20.0%) groups.

[0060] The secondary parameters monitored were used to support the primary efficacy
parameters (i.e., gross and microscopic (IHC) lesions) responses due to vaccine and challenge for
each treatment group. Clinical observations made during the challenge period indicated that the
challenge controls had an overall higher score when compared to the vaccine treatment groups

30  1-4, showing that the challenge controls responded to the challenge. The supernatant group did
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(5/15), supernatant (2/15), and APP (1/15) groups, respectively.

15 [0062] Bacterial isolation was highest in the lung and tonsil samples. The highest recovery
of A. suis occurred in the challenge control group. The strict control group was negative for A.
suis except in nasal and tonsil samples, which had 3 out of 10 and 1 out of 10 respectively.
These results were recorded as a positive and not verified by BCA or other means. Possible
reasons for these results could have been an inadvertent misread of the agar plate or a cross-

20  contamination event during the processing of the swabs. Furthermore, three parameters had very
low recovery rates of A. suis which were the spleen, meninges, and heart blood, and thus, were
not included in the analysis. Overall the rate of septicemia was low due to low recovery of A.
suis in the visceral organs and heart blood. There was also evidence that this challenge crossed
the blood brain barrier in three of the animals that were severely infected. Other detected

25  bacteria were Bordetella, alpha and beta streptococci.

[0063] Serology testing using a western blot procedure was performed to test for reactivity
against the test article that was used to vaccinate the treatment groups. The western blots
showed detectible seroconversion to the whole cell, supernatant, and omp fractions at 1:100

dilution. The APP fraction had the best reactivity and was detectable at a dilution of 1:1000,
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confirming that the host recognized some part of the fractions used for vaccination of each

treatment group.

[0064] Overall the best protection occurred in the pigs vaccinated with the APP and
supernatant prototype vaccines. Comparatively, neither the whole cell nor omp vaccines or LPS
5 derived antigens provided much protection from A. suis challenge. Details of the challenge study

are provided in the Examples below.

[0065] Unless otherwise defined, all technical and scientific terms used herein have the
same meaning as is commonly understood by one of skill in the art to which this invention
belongs at the time of filing. If specifically defined, then the definition provided herein takes
10 precedent over any dictionary or extrinsic definition. Further, unless otherwise required by
context, singular terms shall include pluralities, and plural terms shall include the singular.
Herein, the use of “or” means “and/or” unless stated otherwise. All patents and publications

referred to herein are incorporated by reference.
EXAMPLES

15 [0066] The following examples are included to demonstrate preferred embodiments of the
invention. It should be appreciated by those of skill in the art that the techniques disclosed in the
examples which follow represent techniques discovered by the inventors to function well in the
practice of the invention, and thus can be considered to constitute preferred modes for its
practice. However, those of skill in the art should, in light of the present disclosure, appreciate

20  that many changes can be made in the specific embodiments which are disclosed and still obtain

a like or similar result without departing from the spirit and scope of the invention.

EXAMPLE 1: Prototype Vaccines and Challenge Treatment

A. Preparation of Vaccine Prototypes

[0067] Growth of A. suis (KSU-1) cultures: One milliliter of A. suis (103007-1KSU) lot #
25  201-9,10,11 was used to inoculate 150 ml of BHI media (lot # 195-121) in a 250 ml spinner.

The inoculated media was placed at 37°C at about 72 rpm for six hours. Afterwards, about 2.5
ml of the inoculated media was added to about 2500 ml fresh BHI media. This step was repeated
until four batches of 2500 ml were prepared. The four batches were incubated at 37°C overnight

at about 72 rpm. Two batches were used to isolate whole cell OMP, and supernatant fractions,

16



1.47" 1.60" 66.67% 60.00% 66. 67% 46. 67% (10/15) (9/15) (10/15) (7/15)
4 APP 15 0.93 0.47" 0.67 b' 46.67% 26.67% 46. 67% 20. 00% (7/15) (4/15)
(7/15) WO 2011/059950 PCT/US2010/055951

one batch was used to prepare a concentrated whole cell fraction, and the final batch was used

for LPS extraction.

[0068] Harvesting of cell fractions: Optical densities of batches were read fifteen hours

after inoculation. Optical densities ranged from 0.775 to 0.815 at 600 nm. BAPs were streaked

S5 from each culture to verify that the cultures were pure for A. suis.

[0069] To collect the OMP and supernatant fractions, two culture batches were transferred
to 500 ml centrifuge tubes, places in a JA-10 rotor, and spun at 10K for 10 minutes. The
supernatants were decanted, and the pellets were transferred into sterile 250 mL Corning
centrifuge tubes. The pellets were centrifuged at about 5000 rpm in a JA-10 rotor for 10
10 minutes, and the remaining supernatants were removed. The pellets were pooled and placed at
-80°C until sarcosyl extraction (see below). The decanted supernatants were pooled, and filtered
through 0.45 um filters (Nalgene 0.45 SFCA) into sterile 2 L Pyrex bottles. The filtered
supernatant was aliquoted into 2 x 850 cm RBs, 81 x 5 mL vials, and 4 x 250 mL Nalgene

bottles. Filtered supernatant was stored at -20°C until use.

15  [0070] To collect the concentrated (10x) whole cell pellet fraction, one culture batch was
harvested as above, but the pellets were resuspended in 300 mL TSP buffer. The solution was
mixed well and aliquoted into 50 x 2 mL vials and 4 x 50 mL vaccine bottles. Resuspended

whole cell pellets were stored at —80°C until use.

[0071] To prepare the LPS fraction, A. suis culture was harvested as described above. The
20  pellets were resuspended in 1x PBS buffer and re-centrifuged at 10K rpm for ten minutes.
Supernatants were decanted, and the pellets were resuspended in 1 L of 1x PBS buffer. An
optical density reading at about 600 nm was 1.003, which is within the expected range of
0.8-1.200 for LPS extraction. The LPS fraction was aliquoted into 3 x 250 mL Nalgene bottles
and stored at -80°C until use. The remaining volume of LPS fraction was stored at 4°C for LPS

25 extraction.

[0072] KSU-1 Whole cell formalin-inactivated vaccine: The optical density (OD) of the

cell culture measured at 600 nanometer wavelength was at 0.775 at the time of harvest. In
previous studies, this optical density has correlated to approximately 8.7 logs/mL based on the

logarithmic estimate curve to determine logs/mL based on colony forming units (cfu). The
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whole cell fraction was concentrated 10x and frozen. The frozen stock was then formalin-
inactivated, and diluted (54mLs of culture into 26 mLs of 1x phosphate buffered saline (pbs), to

67.5% of the total fraction. The inactivated, diluted vaccine stock was then stored at 4°C.

[0073] The whole cell formalin-inactivated vaccine stock was removed from 4°C for

5 formulation. Working in a bio-safety hood 80mLs of the material was aliquoted out into a sterile

100mL Pyrex bottle containing a magnetic stir bar. The bottle was placed on a stir plate, and

with continuous stirring, 20 mLs (20% v/v) of the adjuvant (Emulsigen® -D) was added over 1

minute. The adjuvanted prototype was then stirred for an additional 10 minutes. The material

was transferred to a 100 mL vaccine bottle where it was capped and placed at 4°C. Lot nos. for

10 the whole cell formalin-inactivated vaccine prototype were N201-110-WC-073108 (day 7) and
N201-122-WC-082108 (day 21).

[0074] Sterility was verified by no growth on 5% Sheep Blood Agar Plate (BAP) after
28hrs and 30hrs of 37°C aerobic incubation for day O and day 21 respectively. Vaccine
prototype material was kept on ice prior to administration to the test animals and during the

15  entire vaccine administration procedure.

[0075] KSU-1 Supernatant formalin-inactivated vaccine: The supernatant prototype was

formulated from the 10x concentration step of the whole cell fraction preparation (see above) by
collecting the supernatant and filtering it through a 0.45 micro filter. The resulting filtered
supernatant was frozen. This supernatant was then formalin inactived and stored at 4°C until
20  formulated. The formulation step was as for the whole cell formalin-inactivated vaccine. Lot
nos. for the supernatant formalin-inactivated vaccine prototype were N201-110-Supe-073108

(day 7) and N201-122-Supe-082108 (day 21).

[0076] Sterility was verified, and the vaccine prototype material was maintained prior to
administration to the test animals and during the entire vaccine administration procedure as

25  previously described.

[0077] KSU-1 OMP fraction vaccine: The OMP fraction was produced from pellets
prepared from a KSU-1 culture (isolate BI-103007-1KSU) and stored at -80°C by using the

following OMP sarcosyl extraction procedure. Pellets were thawed on the benchtop. The pellets

were resuspended (22.5g wet weight) with 130 mL of 10 mM HEPES balanced salt solution and
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of 1x phosphate buffered saline (pbs) and 2.35 mLs of the OMP material were aliquoted into a
sterile 100 mL Pyrex bottle containing a magnetic stir bar. The bottle was placed on a stir plate,
and with continuous stirring, 6.4 mLs (20% v/v) of the adjuvant (Emulsigen® —-D) were added
over 1 minute. The adjuvanted OMP prototype vaccine was then stirred for an additional 10

5 minutes. The OMP prototype vaccine was transferred to a 60 mL vaccine bottle where it was
capped and placed at 4°C. Lot nos. for the OMP vaccine prototype were N201-110-OMP-
073108 (day 7) and N201-122-OMP-082108 (day 21).

[0081] Sterility was verified, and the vaccine prototype material was maintained prior to
administration to the test animals and during the entire vaccine administration procedure as

10 previously described.

[0082] Ingelvac® APP-ALC vaccine: One bottle of APP-ALC was removed from -70°C

and thawed in luke warm water. Once thawed, a sample was removed using a 16 gauge sterile
needle and placed in a vaccine bottle for potency testing. The vaccine bottle was placed at 4°C.
Titrations of Ingelvac APP-ALC were performed on Days O and 21 for determining colony

15  forming units (CFU) per dose. The samples were serially diluted out 10-fold and plated onto
Mueller Hinton Chocolate Agar plates. Three reps were performed and allowed to incubate at
37°C for 24hrs before determining the CFU. Colony forming units were respectively at Day 0:
9.99 logs/dose and at Day 21: 10.2 logs/dose. Lot nos. for the Ingelvac® APP-ALC vaccine
were N201-110-APP-073108 (day 0) and N201-122-APP-082108 (day 21).

20 [0083] Vaccine prototype material was maintained prior to administration to the test

animals and during the entire vaccine administration procedure as previously described.

[0084] Placebo vaccine Working in a bio-safety hood, 60 mLs of 1x phosphate buffered

saline (pbs) was aliquoted out into a sterile 100 mL Pyrex bottle containing a magnetic stir bar.
The bottle was placed on a stir plate, and with continuous stirring, 15 mLs (20% v/v) of the
25  adjuvant (Emulsigen® —D) was added over 1 minute. The adjuvanted prototype was then stirred
for an additional 10 minutes. The material was transferred to 100 mL vaccine bottle where it

was capped and placed at 4°C. The Lot no. for the placebo vaccine was N 201-109.

20
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[0085] Sterility was verified, and the placebo prototype material was maintained prior to
administration to the test animals and during the entire vaccine administration procedure as

previously described.
B. Preparation of Challenge Treatment

S [0086] The challenge strain used was A. suis Isolate ISU-8594 p5. The challenge material
was produced by inoculating a 1 liter Belco spinner flask containing 800mLs of Brain Heart
Infusion Porcine (BHI-Porcine) media with SmLs of ISU-8594 p4. The spinner was placed into
a 37° C incubator at ~100 rpm. The culture was grown to an optical density (OD600) of
0.109--about 5 hrs and 30 minutes post inoculation. The culture was then transferred to 6 x 100

10 mL vaccine bottles containing 100 mLs total volume that were stoppered and capped. Five of
the bottles were placed into a cooler containing ice packs and one bottle which served to
represent the other five bottles for titrations was placed in another cooler containing ice packs.
The titer of the challenge material was determined by CFU count generated from plating serial
10-fold dilutions onto 5% sheep blood agar plates. The challenge titer obtained was 1.69 x 10

15 cfu(s)/mL or 9.0 logs/6 mL dose. The Lot no. for the challenge material was N201-138.

[0087] Challenge material was kept on ice prior to administration to the test animals and

during the entire challenge procedure.

EXAMPLE 2: Vaccination of Pigs
[0088] A mixture of female and neutered male porcine animals of a commercial cross and
20 3 weeks £7 days of age were obtained from Wilson Prairie View Farms. Animals were healthy
with no evidence of clinical respiratory disease and negative for bacterial respiratory pathogens
such as A. pleuropneumonia, H. parasuis, S. suis, P. multocida, B. bronchiseptica, F.
rhusiopathiae and A. suis. While allowance was made for animals to be excluded from the study
if and when health problems unrelated to vaccination or challenge became apparent, no animals

25 were removed.

[0089] At the time of arrival to the test site, all animals received a 1 mL shot of Excenel®
(a short acting antibiotic). The animals were housed at the test site until the study was
terminated. The animals were ear-tagged upon arrival, and housed appropriately for species,

age, size, and condition. Challenge and strict control pigs were housed together in separate pens
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20 (15 pigs) received a 1 x 2mL IM dose of Ingelvac® APP-ALC on days 0 and 21 respectively.
Treatment group 5 (15 pigs) designated as “challenge controls” received a 1 x 2mL dose of
placebo by IM route of administration on days O and 21 respectively. Treatment group 6 (10

pigs) were designated “strict controls” and did not receive vaccine or placebo treatment. All

groups were observed for 41 days.

25  [0092] On Day 35 of the study, Groups 1-5 received a 6mL dose/pig (3mL applied to each
nostril per pig) of A. suis strain ISU-8594 via intranasal (IN) inoculation containing 1 x 10°°

logs/dose. Group 6, the “strict control” group, did not receive any treatment or challenge.

[0093] Rectal temperatures were collected from all animals prior to treatment on Day 0; 4
hours post inoculation; and on 1 day(s) post inoculation (DPI), 3, 5, 7, 14, 21, 28, 34, 35, 36, 37,
30  38,39,40and 41 DPL
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108. 4 ah03izé. ThEuparwataltuhé@e® The following scoring system was used for injection site
observations: swelling (O=none, 1=swelling present), appearance (0=normal, 1=hard, 2=soft,
3=abscessed, 4=draining), size (O=normal, for all others, the length by width dimensions in

centimeters (i.e. length x width x diameter) were recorded).

[0096] Clinical observations were performed daily from Day 0 to Day 41 for any signs of
10 respiratory distress including labored breathing, sneezing, coughing, altered respiratory
movements, anorexia, lameness, swelling of joints, dehydration, ability to stand, paddling,

moribund for 2 or more consecutive days, or death.

[0097] Animals that had severe clinical symptoms during the study were humanely
euthanized and necropsied to determine the cause of death. On Day 41 of the study, all animals
15  were euthanized and all sections of the lung were scored for determining the percentage of lung
pathology. Fresh and fixed (lungs only) samples of the lung (3 lobes with lesions, if present),
liver, kidney, spleen, tonsil, and swabs of nasal turbinates, trachea, bronchi, meninges, and heart
blood were collected from each animal and cultured for bacterial isolation and histopathology

(lungs only).

20 EXAMPLE 3: Evaluating Efficacy of Prototype Vaccines
A. Statistical Analysis
[0098] Statistical Analysis was performed using SAS version 9.1.3 for data management
and analysis. Summary statistics including mean, standard deviation, standard error, median,
range, 95% confidence intervals, coefficient of variation, and frequency distributions were
25  generated for all data where appropriate. Analyses included all pairwise comparisons between
all piglet treatment groups. All tests for significance were two-tailed with a p < 0.05 level to

determine differences between treatment groups.

[0099] Primary Efficacy Parameters were non-normally distributed microscopic lesion

scores and gross lesion scores that were compared by Wilcoxon Two-Sample Test and Fisher’s
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Exact Test. Secondary Efficacy Parameters were (1) clinical signs that were compared using the
Wilcoxon Two-Sample Test; (2) pyrexia that was compared using the Fisher’s Exact Test and

ANOVA; and (3) bacterial isolation was compared using the Fisher’s Exact Test.
B. Moribund Animals

5 [0100] Two animals were removed from the study after study initiation. Animal ID #31
(treatment group 4) was found dead on day 11 of the study. Gross examination showed that this
pig was in poor condition and thin. Its lungs had red and purple discoloration, and its abdomen
had purulent exudates with fibrous peritonitis. The presumptive diagnosis was HPS or a
streptococcal infection. Bacteriology cultures were performed on the fresh tissue and swab

10 samples using standard techniques accepted in the field. The recovered bacterial colonies were
analyzed, and the analysis found that the pig was infected with Arcanobacterium pyrogenes,
Aeromonas hydrophilia, and Citrobacter freundii. Histopathology on fixed lung samples
indicated no evidence of pneumonia, necrosis, pleuritis, or bacterial colonies present.

[0101] Animal ID #32 (treatment group 1) was found dead on day 36 one day

15  post-challenge. Gross examination showed that this pig’s lungs had severe fibrinouses and fluid
in the chest cavity. Its lungs had consolidation and large hemorrhagic areas. The presumptive
diagnosis was acute death due to A. suis challenge. Bacteriology cultures were performed on the
fresh tissue and swab samples. Actinobacillus suis was recovered in all tissue and swab samples
except the spleen and trachea. Histopathology on fixed lung samples indicated evidence of

20  severe pneumonia, necrosis, pleuritis, and bacterial colonies present.

C. General Observations

[0102] Animals were observed daily from vaccination/placebo administration to challenge
(days O through 35) for adverse events attributed to treatment with test/control articles or other
non-treatment derived health abnormalities.

25  [0103] General health observations for pigs in challenge control and strict control groups
(groups 5 and 6) were as follows: Pig #71 (challenge control) started showing signs of lameness
on its right front on day 7 and persisted to day 24 before symptoms ceased. The rest of the pigs
were normal for this period of observation.

[0104] General health observations for pigs in vaccine treatment groups (groups 1-4) were

30  asfollows: Pig ID #51 (whole cell, group 1) showed poor body condition on day 1 and persisted
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(APP, group 4) on days 4 and 5, pig #20 (APP, group 4) on days 26 and 29, pig #40 (APP, group
4) on days 19 through 35, pig #41 (APP, group 4) on days 26 through 35, and pig #46 (APP,
group 4) on days 14 through 35. All remaining animals had a normal, healthy disposition during
10 this observation period.
[0106] At time of necropsy, pigs #69 and #75 both in treatment group 1 (whole cell) were
recorded as having neck abscesses at the site of injections. No other adverse injection site

recordings were reported during necropsy.

D. Primary Efficacy Parameters
15 1. Gross lesions
[0107] At necropsy (day 41 of the study), the lungs were removed from each pig and

examined for gross lesions. Individual lobes were scored for percent involvement, and a total
score was assigned to each individual pig. Table 1 shows the average lung lesion scores for each
treatment group and the number of animals with a positive score per group.

20 Table 1. Average gross lung lesion scores by treatment group and number of animals with a
positive gross score within groups.

Group Treatment N Mean Percent with
Lesion Present
1 Whole Cell 15 26.73 ?166%73
2 Supernatant 15 12.68 6(%./01050)%3
3 OMP 15 21.69 ??29?;73
4 APP 14 16.25 5((;-/0&‘?
> Challenge 15 28.67° (8163-/617;)
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scores (0%). Evaluation of groups 1-5 for average lung lesion scores and percent with a lesion
ranged from 12.68 to 28.67 out of a possible 100 and from 50.00% to 86.67% respectively.
[0109] Treatment group 5 (challenge), received the highest average gross lung lesion score

10 (28.67) and percent with a lung lesion score (86.67%) compared to the other treatment groups.
Treatment group 5 was significantly different (p<0.05) from treatment group 6, when comparing
average gross lung lesion scores and percent positive with a lesion. Treatment group 2
(supernatant) received the lowest lesion score (12.68), but had a percent lesion score that was the
second lowest (60.00%) compared to treatment group 4 (APP) which had the lowest percent

15  lesion score (50.00%). Comparisons of groups 4 vs. 5 for percent with a lung lesion score was
almost statistically different (p=0.0502). Furthermore, treatment group comparisons for gross
lesion score of groups 4 vs. 5 and groups 2 vs. 5 were not statistically different, (p<0.0840) and
(p<0.0685) respectively. Numerically, treatment group 1 (whole cell) had the second highest
average lung lesion score of 26.73 followed by the treatment group 3 (omp) with a score of

20  21.69. Treatment group 3 (omp) had the second highest number of percent lesions present with
80.00% followed by treatment group 1 (whole cell) with 66.67%.

2. Microscopic lesions

[0110] Lung sections were collected, fixed, and submitted to the Iowa State Veterinary
Diagnostic Laboratory for evaluation of non-specific microscopic lesion development (i.e.
25  pneumonia, necrosis, and pleuritis) and presence of bacterial colonies. Scores were based on a
nominal scale of 1 to 3 with 1 being mild, 2 being moderate, and 3 being severe. Groups were
compared based on average lesion severity and presence of bacterial colonies (bugs) present

within each tissue, and the frequency of positives for each group are shown in Table 2.
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Table 2. Average microscopic lesion scores by treatment group and number of animals with a
positive microscopic score within groups.

Bron- Broncho
Grp Treat- N cho | Necro | Pleuri- | Pneumo | Necrosis | Pleuritis | Bacterial
ment Pneu- -sis tis -nia Colonies
monia
lesion
1 Whole 15 1.07 0.67 1.67 53.33% | 40.00% | 60.00% | 20.00%
Cell (8/15) (6/15) (9/15) (3/15)
2 Super- 15 0.87 0.8 1.13 46.67% | 40.00% | 46.67% | 33.33%
natant (7/15) (6/15) (7/15) (5/15)

3 OMP 15| 1.60 1.47¢ | 1.60° | 66.67% | 60.00% | 66.67% | 46.67%
(10/15) (9/15) (10/15) (7/15)
4 APP 15| 0.93 0.47° | 0.67°° | 46.67% | 26.67% | 46.67% | 20.00%
(7/15) (4/15) (7/15) (3/15)
5 | Challenge | 15| 1.27* | 0.93" | 1.93*" | 66.67%" | 46.67%" | 66.67%" | 40.00%
(10/15) (7/15) (10/15) (6/15)
6 Strict 10| 0.00° | 0.00* | 0.00* | 0.00%" | 0.00%" | 0.00%" 0.00%
Control (0/10) (0/10) (0/10) (0/10)
‘Groups 5 vs. 6 comparisons are statistically significant different (p<0.05, Wilcoxon Two

Sample Test and Fishers Exact Test where appropriate).
5 bGroups 4 vs. 5 comparisons are statistically significant different (p<0.05, Wilcoxon Two

Sample Test and Fishers Exact Test where appropriate).
‘Groups 3 vs. 4 comparisons are statistically significant different (p<0.05, Wilcoxon Two

Sample Test and Fishers Exact Test where appropriate).

[0111] Using the Wilcoxon Two-Sample Test, statistical analyses were run to compare the
10 means among treatment groups on average microscopic lung lesions scores. The Fisher Exact
Test was also performed on the number of positive scores for the percent positive animals per
group for each parameter. Statistical differences (p<0.05) were found when comparing treatment
groups 5 (challenge) vs. 6 (strict control) for bronchopneumonia, necrosis, and pleuritis lesion
scores, and percent positive. The scores were zero in all parameters for treatment group 6 (strict
15  controls) (Table 2).
[0112] The highest bronchopneumonia lesion scores (1.60) were found in treatment group
3 (omp) followed by (1.27) treatment group 5 (challenge). The lowest received score (0.87) was
in group 2 (supernatant) followed by (0.93) group 4 (APP). Scores for bronchopneumonia
ranged from 0.87 to 1.60. Comparing necrosis lesion scores for treatment groups 1-5 ranged
20  from 0.47 found in group 4 (APP) to 1.47 found in group 3 (omp). Statistical differences

(p<0.05) were found when comparing treatment groups 3 vs. 4 for necrosis. Further
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comparisons of treatment groups 1-5 for the pleuritis parameter revealed lesion scores that
ranged from 0.67 in group 4 (App) to 1.93 in group 5 (challenge). Statistical differences
(p<0.05) were found when comparing treatment groups 3 vs. 4 and 4 vs. 5 for pleuritis.
Comparison of treatment groups 1 vs. 4 was very close to being statistically different (p=.0544).
S [0113] Numerical comparisons of percent positives showed that when compared to
treatment groups 1, 2, 4, and 5 treatment group 3 (omp) received the highest scores for
bronchopneumonia, necrosis, pleuritis, and bacterial colonies of 66.67%, 60.00%, 66.67%, and
46.67% respectively. The highest scores were shared with treatment group 5 (challenge) for
bronchopneumonia and pleuritis parameters. Furthermore, comparisons of percent positives
10 showed that when compared to the treatment groups 1, 2, 3, and 5 the lowest scores were in
treatment group 4 (APP) for bronchopneumonia, necrosis, pleuritis, and bacterial colonies of
46.67%, 26.67%, 46.67%, and 20.00% respectively. Treatment group 2 (supernatant) had the
same lowest scores in bronchopneumonia and pleuritis parameters as group 4, and group 2 and
group 1 (whole cell) had the same frequency of bacterial colonies present. No statistical
15  differences were found for percent positives in the parameters listed in Table 2.

E. Secondary Efficacy Parameters

[0114] Secondary parameters were used to support primary efficacy parameters in this
study. Statistical analyses were performed on the following secondary parameters.

1. Clinical observations

20 [0115] Observations for clinical signs were made from the day of vaccination throughout
the study (days O through 41). Four main parameters were scored: body condition (gauntness)
on a scale of 1 to 3 with 1 being normal and 3 being dead; behavior (depression); locomotion;
and respiration, each on a scale of 1 to 4 with 1 being normal and 4 being dead. An average
clinical score was used from all 4 parameters by which a normal, healthy animal received a score

25 of 1 while a severely affected animal (dead) could have a maximum score of 3.75. Table 3
shows the average scores by treatment group. Using the Wilcoxon Two-Sample Test, statistical
analysis was only performed to compare groups 1 through 5 on average clinical observation

SCores.
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l'iver Sakiptesst whBR dppftpiiateyer € obtai ned. Swabs of each tissue were used to
i nocul ate agar plates for bacterial 25 isolation. Plates were incubated
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(9]

throu 5 on“bacterial 1solation scores I sher's Exact Test. The
spl eemllnm]nsqmgfsf land thdewed by @oalipsel, € mat 3 stigt sstrescal 1.90anADYEZ enhd BAXADI es

Zgli‘?g%sgg%tg\{g Vi/ gjg 8%@?%% es p<t0rb%) Qvaé(r:é ounalwcige% cro(raﬁsp%nng treatvn\gnt groups 1-3
vs. group 5 from an overall mean score for the pre-challenge period. In addition statistical
differences (p<0.05) were found when comparing groups 1-3 vs. group 4. No statistical

15  differences were found when comparing group 4 vs. group 5.
[0117] During the challenge period it was noted that treatment group 5 (challenge) had the
highest overall score of 1.148 followed by groups 1, 3, 4, and 2 with scores of 1.068, 1.058,
1.036, and 1.017 respectively. For overall average clinical scores, statistical differences (p<0.05)
were found when comparing groups 1-4 vs. group 5. During the challenge period, treatment

20  group 5 (challenge) had the highest scores on days 37 through 41. Treatment group 1 (whole
cell) had the highest score on day 36. Furthermore, treatment group 1 (whole cell) scores fell
numerically following day 36 spike from 1.25 to a range of 1.00 to 1.07. The lowest overall
score was in treatment group 2 (supernatant), and it was statistical different (p<0.05) compared
to group 5 (challenge) on days 39, 40, and 41. Further comparison of group 4 (APP) showed that

25  onday 36, one day post challenge, there was a statistical difference (p<0.05) compared to group
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Tabl e 7a. Nunmber of percent positive A suis animals in treatnent groups by
bacterial isolation. Goup Treatnent Lung Liver Kidney Tonsil Nasal 1 Wole
40%8WORINBIBE% 66. 67% 13. 33% (6/15) (1/15) (1/1BrT(UBQd1BFs96R/ 15) 2

Cel |

Super nat ant  33. 33% 0. 00% 13. 33% 80. 00% 13.33% (5/15) (0/15) (2/15)
(12/ 15)

10

15

20

25

5 (challenge). Also, on day 36 groups 1 and 3 were statistical different (p<0.05) compared to
group 4 (APP).

2. Rectal temperatures

[0118] To monitor the effects of vaccination and challenge, rectal temperatures were taken
at different time points throughout the study (Days 0, 0 + 4hrs, 1, 3, 5, 7, 14, 21, 28, 34, 35, 36,
37, 38, 39, 40, and 41). Temperature spikes greater than (104.9°F) were considered to be
significant. The number of animals with temperatures exceeding the cut-off are listed in Table 4.
Using Fisher’s Exact Test and ANOVA, statistical analyses were only performed to compare
pyrexia scores for groups 1 through 5.

[0119] Referring to FIG. 1 and Table 4 for the first vaccination time period of day 0O to 21,
there was a general spike in rectal temperature in all treatment groups with a larger spike
>104.9°F at time 4 hours post vaccination in treatment groups 3 (omp) and 4 (APP) and
continued to day 1 for group 3 (omp). In group 1 (whole cell) there was a decrease in
temperature on day 7 to 102°F, and statistical differences were observed (p<0.05) when
comparing group 1 vs. groups 2-5 on this day. Furthermore, the treated animal temperatures in
groups 1-4 were numerically less than the untreated groups 4-5 on day 7. On day 21 of the study
the treated animals had numerically lower temperatures than the untreated and were found to be
statistically different (p<0.05) when comparing groups 1-4 vs. group 5.

Table 4. Rectal temperatures (°F) from day 0 to day 21 (first vaccintion period).

Grp | Treatment | Day Day Day Day | Day Day Day Day
0 0 + 4 hrs. 1 3 5 7 14 21

Whole Cell | 103.1 | 104.1° 103.5° | 103.3 | 103.5 | 102.0*® | 103.4*° | 103.7*°

Supernatant | 103.2 | 104.2° 103.6° | 103.3 | 103.3 [ 102.8*®| 103.6 | 103.3*"

OMP 103.2 | 104.9**%9 [ 104.9*®> | 103.3 | 103.3 | 102.8*° | 103.6 | 103.5°

APP 103.3 | 105.1*>* | 103.9° | 103.2 | 103.5 | 102.9*® | 103.8° | 103.5°

NS |W[N =

Challenge | 103.1 103.8" 103.5* | 103.5 | 103.6 | 103.6" | 103.7* | 104.1"

6 Strict 103.1 103.8 103.2 | 103.5 | 103.7 | 103.5 | 104.1 104.1

* Treatment group 6 was not included in the statistical analysis.

*Groups 1-4 vs. 5 comparisons are statistically significant different (p<0.05, ANOVA Test where
appropriate).

bGroups 1 vs. 2-4 comparisons are statistically significant different (p<0.05, ANOVA where
appropriate).

‘Groups 2 vs. 3-4 comparisons are statistically significant different (p<0.05, ANOVA where
appropriate).

dGroups 3 vs. 4 comparisons are statistically significant different (p<0.05, ANOVA where
appropriate).
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(2/15) 3 OW 33.33% 0. 00% 0. 00% 60. 00% 6. 67%  (5/15) (0/15) (0/15) (9/15)
(1/15) 4 APP 33.33%6.67% 6. 67% 60. 00% 0. 00%a  (5/15) (1/15) (1/15) (9/15)
(0/15) 5 vbabiensgeso73. 33% 13. 33% 20. 00% 86. 67% PCT/US2010/055951

[0120] Referring to FIG. 1 and Table 5, for the booster time period of day 22 through day
35 it was observed that treatment group 4 (APP) had the highest numerical rectal temperature on
day 28 of the study. Statistical differences were observed (p<0.05) on day 28 when comparing
treatment groups 1 and 2 vs. group 4.

5  Table 5. Rectal temperatures in degrees Fahrenheit (°F) from day 22 to day 35 (booster period).

Group Treatment Day 28 Day 34 Day 35
1 Whole Cell 103.7% 103.5 103.9
2 Supernatant 103.6° 103.7 104.0
3 OMP 103.9 103.6 103.8
4 APP 104.3*" 103.5 103.7
5 Challenge 103.9 103.5 103.7
6 Strict 103.9 103.5 103.7

* Treatment group 6 was not included in the statistical analysis.

*Groups 1 vs. 2-4 comparisons are statistically significant different (p<0.05, ANOVA where

appropriate).

bGroups 2 vs. 3-4 comparisons are statistically significant different (p<0.05, ANOVA where
10 appropriate).

[0121] Referring to FIG. 1 and Table 6, for the challenge time period days 36 through day
41 it was observed that treatment group 5 (challenge) had the highest numerical rectal
temperatures on days 36, 37, 40, and 41; whereas, treatment group 1 (whole cell) had the highest
rectal temperatures on days 38 and 39. Furthermore, treatment group 4 (APP) had the lowest

15  overall rectal temperatures on days 36, 37, 38, and 41. In addition treatment group 5 (challenge)
had the same lowest temperature on day 38 as treatment group 4, and groups 2 and 3 had the
lowest temperatures on days 39 and 40 respectively. Both groups 3 and 5 had an initial rise in
temperature one day post-challenge that then fell for group 3; however, the temperature for
group 5 rose again on day 40.

20  Table 6. Rectal temperatures (°F) from day 36 to day 41 (challenge period) and number of
animals with pyrexia (>104.90°F) in parentheses for at least one day from day of challenge to
necropsy.

Group | Treatment | Day Day Day | Day | Day Day % Present
36 37 38 39 40 41
Whole Cell | 104.0 | 104.1 | 103.9° | 104.0 | 103.7 | 103.8" | 53.33%" (8/15)
Supernatant | 103.7* | 103.8* | 103.7 | 103.5 | 103.9 | 103.9° | 13.33%"" (2/15)
OMP 104.3 [ 103.9* | 103.8 | 103.8 | 103.4* | 103.8° | 33.33% (5/15)
APP 103.5* | 103.6* | 103.5° | 103.7 | 103.6* | 103.1*™° | 7.14%*" (1/14)

EENIRUS RN O R
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46.67a  (11/15) (2/15) (3/15) (13/15) (7/15) *6 Strict 0.00% 0.00% 0. 00%
0.00% 20.00% (0/10) (0O/10) (0O0/10) (0O/10) (3/10) * Treatment group 6 and
Par amet erwo3piiasmsoMeni nges, and Heart Bl ood were not p&cT/uskomwissost
statistical analysis. aG oups 1-4 vs. 5 conparisons are
statistically significant different (p<0.05, Fishers Exact Test 5where
appropriate). Table 7b. Nunber of percent positive A suis animals in
treatment groups by bacterial isolation. Goup Treatnent Trachea Bronchi

*Spl eenGtddpni Myesméidear Dapl pddayl | Day | Day | Day Day % Present
36 37 38 39 40 41
5 Challenge | 104.6" | 104.4" | 103.5 | 103.7 | 104.1* | 104.0" | 66.67%" (10/15)
6 Strict 103.7 | 103.8 | 103.7 | 103.6 | 103.6 | 103.5 103.7
* Treatment group 6 and Spleen, Meninges, and Heart Blood were not part of the statistical
analysis.

‘Groups 1-4 vs. 5 comparisons are statistically significant different (p<0.05, ANOVA and
Fishers Exact Test where appropriate).

5 bGroups 1 vs. 2-4 comparisons are statistically significant different (p<0.05, ANOVA and
Fishers Exact Test where appropriate).

‘Groups 2-3 vs. 4 comparisons are statistically significant different (p<0.05, ANOVA and
Fishers Exact Test where appropriate).

[0122] Further evaluation of the challenge period showed that the challenge group 5
10 received the highest percent positive of animals that were febrile with a value of 66.67%, which

was statistically different (p<0.05) when compared to groups 2 and 4. The second highest score

received was in treatment group 1 with a score of 53.33%, which was also statistically different

(p<0.05) when compared to groups 2 and 4. Groups 4 (APP) and 2 (supernatant) received the

lowest scores of 7.14% and 13.33% respectively. Treatment group 3 (omp) had a score of
15 33.33%.

3.  Bacterial isolation

[0123] At necropsy, swabs of the nasal cavity, trachea, bronchi, meninges, and heart blood
were collected for bacterial isolation. Sheep blood agar plates (5% with TSA) and MacConkey
agar plates were inoculated with each swab, streaked for isolation and incubated overnight at
20 37°C. Blood agar plates were placed under anaerobic and aerobic conditions, and the
MacConkey agar plates were placed under aerobic conditions only. In addition, chocolate agar
plates were used only for culturing lung samples and incubated at 37°C under aerobic conditions.
Fresh tissue samples of the lung (3 lobes from sections containing lesions), liver, kidney, and
tonsil were obtained. Swabs of each tissue were used to inoculate agar plates for bacterial
25  1isolation. Plates were incubated along with the swab samples mentioned above, and plates were
observed for presence of A. suis 24 hours post incubation. Biochemical analysis was done on a
random sample in each of the treatment groups to confirm the presence of A. suis. Statistical
analyses were only performed to compare groups 1 through 5 on bacterial isolation scores using
the Fisher’s Exact Test. The spleen, meninges, and heart blood were not statistically analyzed.

30  Tables 7a and 7b provides a summary of the bacteriology results.
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Whol e Cel |

6.67% 13. 33% 0. 00% 6. 67% 6. 67%
(1/15) 2 Supernatant 6.67% 0.00% 0. 00% 0. 00% 0. 00%
(0/15) (OWO2p113sBP 6. 67% 13. 33% 6. 67% 0. 00% 0. 00%

(1/15) (2/15) (0/15) (1/15)

(1/15) (0/15) (0/15)

PCT/US2010/055951

Table 7a. Number of percent positive A. suis animals in treatment groups by bacterial isolation.

Group | Treatment Lung Liver Kidney Tonsil Nasal
1 Whole Cell 40% 6.67% 6.67% 66.67% 13.33%
(6/15) (1/15) (1/15) (10/15) (2/15)

2 Supernatant 33.33% 0.00% 13.33% 80.00% 13.33%
(5/15) (0/15) (2/15) (12/15) (2/15)

3 OMP 33.33% 0.00% 0.00% 60.00% 6.67%a
(5/15) (0/15) (0/15) (9/15) (1/15)

4 APP 33.33% 6.67% 6.67% 60.00% 0.00%a
(5/15) (1/15) (1/15) (9/15) (0/15)

5 Challenge 73.33% 13.33% 20.00% 86.67% 46.67a
(11/15) (2/15) (3/15) (13/15) (7/15)

*6 Strict 0.00% 0.00% 0.00% 0.00% 20.00%
(0/10) (0/10) (0/10) (0/10) (3/10)

* Treatment group 6 and Parameters Spleen, Meninges, and Heart Blood were not part of the
statistical analysis.

*Groups 1-4 vs. 5 comparisons are statistically significant different (p<0.05, Fishers Exact Test
5 where appropriate).

Table 7b. Number of percent positive A. suis animals in treatment groups by bacterial isolation.

Group | Treatment Trachea Bronchi *Spleen *Meninges *Heart
blood

1 Whole Cell 6.67% 13.33% 0.00% 6.67% 6.67%
(1/15) (2/15) (0/15) (1/15) (1/15)

2 Supernatant 6.67% 0.00% 0.00% 0.00% 0.00%
(1/15) (0/15) (0/15) (0/15) (0/15)

3 OMP 6.67% 13.33% 6.67% 0.00% 0.00%
(1/15) (2/15) (1/15) (0/15) (0/15)

4 APP 20.00% 20.00% 0.00% 6.67% 0.00%
(3/15) (3/15) (0/15) (1/15) (0/15)

5 Challenge 20.00% 26.67% 6.67% 6.67% 6.67%
(3/15) (4/15) (1/15) (1/15) (1/15)

*6 Strict 6.67% 0.00% 0.00% 0.00% 0.00%
(1/10) (0/10) (0/10) (0/10) (0/10)

* Treatment group 6 and Parameters Spleen, Meninges, and Heart Blood were not part of the
statistical analysis.

*Groups 1-4 vs. 5 comparisons are statistically significant different (p<0.05, Fishers Exact Test
10 where appropriate).

[0124]
group 5 (challenge) compared to the other groups (1-4). The highest percentage of A. suis

The recovery of A. suis in each of the target areas was the highest in treatment

recovery was found in the tonsil followed by the lung. The recovery of A. suis was low in the

spleen, meninges, and heart blood parameters with only a maximum recovery yield of 6.67%
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(1/15) (2/15) (1/15) (0/15) (0/15) 4 APP 20.00% 20. 00% 0. 00% 6. 67% 0. 00%
(3/15) (3/15) (0/15) (1/15) (0/15) 5 Challenge 20.00% 26.67% 6.67% 6. 67%
6.67% (8ODLBI1/0549585) (1/15) (1/15) (1/15) *6 PCT/US2010/055951

among the treatment groups. The strict controls, group 6, had three out of ten pigs positive for A.
suis in nasal tissue, and one pig positive for tracheal tissue. Statistical differences (p<0.05) were
found in nasal tissue when comparing groups 3 (omp) and 4 (APP) vs. group 5 (challenge).
[0125] Other common respiratory and bacterial organisms were isolated during the

S5 culturing process. Bordettella sp. was in high numbers in all groups as well as alpha and beta
streptococcal bacteria and Pasteurella multocida. Other organisms isolated in very low numbers
were Arcanobacterium pyrogenes, E. coli, Staphylococcus sp, Enterococcous sp, Proteus, blue
fungii, and Pastunella sp.

4. Serology

10 [0126] Blood was drawn on study day 0, 7, 14, 21, 28, 34, and 41 of the study. Western
blots were performed on pooled sera from treatment groups 1, 2, 3, and 4 on days 0 and 34 of the
study to measure immunoreactivity to the fractions. Each treatment group consisted of three
pooled groups, which consisted of 5 pigs from that treatment group. The western blots showed
detectible seroconversion to the whole cell, supernatant, and omp fractions at 1:100 dilution, but

15 not a 1:1000. The APP fraction had the best reactivity and was detectable at 1:1000. For all
groups, no reactivity was found in the day O samples prior to treatment.

[0127] All of the compositions and methods disclosed and claimed herein can be made and
executed without undue experimentation in light of the present disclosure. While the
compositions and methods of this invention have been described in terms of preferred

20  embodiments, it will be apparent to those of skill in the art that variations may be applied to the
compositions and methods and in the steps or in the sequence of steps of the method described
herein without departing from the concept, spirit and scope of the invention. More specifically,
it will be apparent that certain agents which are both chemically and physiologically related may
be substituted for the agents described herein while the same or similar results would be

25 achieved. All such similar substitutes and modifications apparent to those skilled in the art are
deemed to be within the spirit, scope and concept of the invention as defined by the following
claims.

REFERENCES
[0128] The following references, to the extent that they provide exemplary procedural or
30  other details supplementary to those set forth herein, are specifically incorporated herein by

reference.
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Strict 6.67% 0.00% 0.00% 0. 00% 0.00% (1/10) (0/10) (0O/10) (0O/10) (0O/10)
* Treatnment group 6 and Paraneters Spl een, Meninges, and Heart Bl ood were
not part wO 20hess4sati stical anal ysis. aGCoOMS2010485986. 5
conparisons are statistically significant different (p<0.05, Fishers Exact
Test 10where appropriate). [0124] The recovery of A suis in each of the
target areas was the highest in treatnment group 5 (challenge) conpared to
the other groups (1-4). The hi ghest percentage of A suis recovery was
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genes,E. coli, | us Ent. 0 s sp, Proteus, blue fungii,
and ngFﬂﬁgﬁwé(%gkﬁzhé%?§%g§§&f@P%ffg%g?gédgggg'dramn on study day 0, 7
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of three pool ed groups, which consisted of 5 pigs fromthat treatnent
group. The western bl ots showed detectible seroconversion to the whole
cell, supernatant, and onp fractions at 1:100 dilution, but 15not a 1:1000.
The APP fraction had the best reactivity and was detectable at 1:1000. For
all groups, no reactivity was found in the day 0 sanples prior to
treatment. [0127] All of the conpositions and net hods disclosed and cl ai ned
herein can be nmade and executed w t hout undue experinentation in |ight of
the present disclosure. Wile the conpositions and nmethods of this

i nvention have been described in terns of preferred 20 enbodinents, it wll
be apparent to those of skill in the art that variations nmay be applied to
the conpositions and nethods and in the steps or in the sequence of steps
of the method described herein w thout departing fromthe concept, spirit
and scope of the invention. Mre specifically, it will be apparent that
certain agents which are both chemcally and physiologically related may be
substituted for the agents described herein while the sane or simlar
results would be 25 achieved. Al such simlar substitutes and

nodi fications apparent to those skilled in the art are deened to be within
the spirit, scope and concept of the invention as defined by the follow ng
cl ai ns.
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REFERENCES [ 0128] The follow ng references, to the extent that they provide
exenpl ary procedural or 30other details supplenentary to those set forth
herei n, aweepespdsocal |y i ncorporated herein by referen®eT/use€o/055951
2011/ 059950PCT/ US2010/ 055951 Monteiro, Slavic, and M chael, 2000) J din
M crobiol 38 (10): 3759-3762 Aiveira et al, (2007) American Association O
Swi ne Veterinarians, pp. 371-376. Aiveira S. (2007) Swi ne respiratory
bacteri al pathogens: bacterial overview and vaccine trends. In: J Wsenan,
MVarley, S MOist & B Kenp (Eds),CRAIMSi gns in Pig Science 5(pp.196-178).
Not ti ngham UK: Nottingham University Press. Rullo, Papp-Szabo and M chael,
(2006) Biochime et biologie cellulaire 84(2):184-90. Sinpson (1949)
Measurgharnt clafmeadiiveer sity. Nature 163: 688 Slavic, et al., (2000a) Can J Vet
Res. 2000 ril; 64 2],): 81-87. §I avic, . et al,, %2000 ) .J.djin Mcrobiol.
2000 Cct obét? IMBYRRgFNIcSoBGOHtEH for pARIETtig Aptfbieckiealfist Aqgepaciliys 65 ¢ Aci ds
Resear ch, Yoketiohd colBrisid¢ 6823 -6831 WO 2011/ 059950PCT/ US2010/ 055951
CLAIMS What 1s clained is: 1. An i mrunogenic conposition for protecting a
subj ect agai nst spetrnateiiaollédtediremi @eionfrece Aosuis admpesi oWy tohytsaped 08 ant
collected from Qﬁi or %ﬁba Sui S cultures grown to between 0.650 0D650
and 0.850 0D650; ﬁ%?ja‘k#g @Pﬂi?a?ﬂ. 2. The i nmunogeni ¢ conposition of claim
1, whereinpyhe supeRatant is essentially free fromA. suis cells. 103.The
i mmunogeni ¢_conposition of claim1, wherein the supernatant is inactivated.
4. Thé-i nmifedaniugosampednpeseirngdl cidini Imwherajh thespernsfantg s pesenaallaritee s
formalin i '}fo i Vatise{,jells& The i nmunogeni ¢ conposition of claim1, wherein
t he adjuvant 1s Enul'sigen(r) -D. 6. The inmunogeni c conposition of claim1,
wher ei3n t hadhstubpe@bgdc orfPdsitioheof clBm7l, Avhertiha@ saperpstomdk idagtidmed. Nune
response agrai nst Actinobacillus in a subject conprising admnistering to
the sudbj ect! PEABMURALHGHEMROSKINRI S1aimoh Wheredn Hieprremgantip orpglifod of cl ai m
7, wherei niﬂ&ﬁvﬁ%@j ect is a porcine. 9. A nethod of reducing the incidence
of or severity of a clinical sign associated with Actinobacillus suis
i nf ectsi. on dhepminsinngertiheorspaitiof ofathimni, stherdim thetad givanmis Bogésigan® -D.
20conpositign.of claiml1 to a,subject, V\,g]r%rei t he. reduction of the
i nci dénce of'CIMMUHREYRS EYTRIPIH %chﬁl‘inrﬂi’éfv redi Hiy SPRICFEP PP 0 a subj ect
ngt recei ViQgeida of WR&%&hqnﬁﬁiﬁE(ﬁé bhQhoaihQ AdBRLAEINOR Lfubfeal M 9,
wherein the clinical signiis sel ecteg fromthe group consisting of
meni ngi ti s copppsing edingnistenng fotthe subpent theoninaunogenis cpmpegtion &lecldiesl.ons, and
abortion.
8.

9. A method of reducing the incidence of or severity of a clinical sign associated with

The method of claim 7, wherein the subject is a porcine.

Actinobacillus suis infection comprising the step of administering the immunogenic
20 composition of claim 1 to a subject, wherein the reduction of the incidence of or the
severity of a clinical sign is relative to a subject not receiving the immunogenic
composition.
10. The method of claim 9, wherein the clinical sign is selected from the group consisting of
meningitis, septicemia, metritis, pneumonia, crysipelas-like lesions, and abortion.

25 11 The method of claim 9, wherein the Actinobacillus suis infection is an A. suis ISU-8594

infection.
12. The method of claim 9, wherein the subject is a porcine.
13. A method of preparing the immunogenic composition of claim 1 comprising

a) growing an Actinobacillus suis culture to between 0.650 ODgso and 0.850 ODgsp;

30 b) collecting a supernatant from the culture;
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2511. The nethod of claim9, wherein the Actinobacillus suis infection is an
A. suis I SU-8594 infection. 12. The nethod of claim9, wherein the subject
i S a porcwoeniil39ssA net hod of preparing the i mmunogeni c PCOrgsesionsont of
claim1l conprising a)growi ng an Actinobacillus suis culture to between

0. 650 0D650 and 0. 850 0D650; 30b)collecting a supernatant fromthe cul ture;
WO 2011/ 059950PCT/ US2010/ 055951 ¢) filtering the supernatant to yield a
filtrate; and d) mxing the filtrate with an adjuvant. 14. The met hod of
claim 13, fciirt hetlteciagpite sspagataneotyialahifitgatthedsuper nat ant . 15. The nmet hod of
claim 14, wherein the s-Pernatant IS inactivated prior to mxing with
5adjuvant.diG.Tﬁ@xﬁéﬁﬁbgt6*3WF%Pﬂﬁi@Ymﬁherein the adjuvant is Enul sigen(r)
-D. 174A i 069 i i bLShd i in a subject,
conprﬂgingqgqu?%%%ﬂ?%%ﬂﬁﬁ%??ﬁggggﬂgﬁggg%gggﬁ%M%?gég&ggﬁggﬂgromﬁng an A
sui s dal t urlhetnoethet eledain0l 46 50eGD68R sapatn@aB50iAB6GERcd pridrlte atiking vathper nat ant
fromthe culture, and 10filtering the supernatant; b) contacting the
fiftered s&ﬂ@WWﬁtant with a sanple obtained fromthe subject; and c)

i dentifkyi narhkhgetRotbbREdinASS, RakldMgRMdAvasUs Enluiiggttign i f an antibody
capabl e of binding a conponent in the filtered supernatant is detected in

t he sdrpl e A mgthPHef dighodndAciglodnenay suiskndgecsion in heuljeqidéomepristngdet ect ed

usi ng a second ant.i.bod bl e 150f bindi the .anti hody in the s | e.
19, Akt 1 - compr i Thjomy 4 RRRL Eerh bt hBREDR bRSART RS Dl SR
Actinobaci | | us 9.4300D) ind @3$PODRLVWEERCh HHYeHRBROframdhcdhie, ARES0,
collecting a supernatant of the culture, and filtering the supernatant;

20B) an adj uvant ;filisHag Sesupgnatanter for packagi ng the supernatant and

adj uvant . . Th i £ i LS| ' tions. use
of tha ki t o1 Thapuft f AR dahHb iy £ AP Shh Pt HE WLOE: LY

adm ni st erichg t héentifyiheredubjepessiatmgtantn sais snbg et if a2 athofly kapableoof

Cupernat ant  and PCRE S HETGTLBCS TR sHRPrgIgm i (o) b sipblkaged
z ]‘?p ?LgtSE: %’ :Th%@néﬁi‘&i & dlaifif 175 hHeBid the Hitih D RMde kRN Rl NGeb AR StiBbAPEHaHRI USE
15 of binding the antibody in the sample.
19.  Akit comprising
a) a filtered supernatant prepared by growing an Actinobacillus suis culture to

between 0.650 ODgspand 0.850 ODgso, collecting a supernatant of the culture, and

filtering the supernatant;

20 b) an adjuvant; and
c) a container for packaging the supernatant and adjuvant.
20. The kit of claim 19, further comprising instructions for use of the kit.
21. The kit of claim 19, further comprising a means of administering the filtered supernatant

to a subject.
25 22 A kit for preparing the immunogenic composition of claim 1 comprising (i) the
supernatant and (ii) the adjuvant, wherein (1) and (ii) are packaged separately.

23. The kit of claim 22, further comprising instructions for use of the kit.
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