Novel Genes and Proteins of Brachyspira hyodysenteri ae
and Uses Thereof Field of Invention This invention
WO 200a0€836 0 novel genes in Brachyspira hyodyseP@CEEP2O7/058049
and the proteins encoded therein. This invention
further r é» g $e of t gSe novel gﬁnes and
pr ot ei ns Ragriaditiotgns g BRibuR B BT B S case,
vacci nes agalnst B. hypdisentrgsi.ge and for screening
for conpounds that kill B. hyodysenteriae or block the
pat hogeni c effects of B. hyodysenteriae. These
Field ﬁ@f ges may al so be useful for diagnostic and
reldp §B Q% ¢ and/ or prophyl actic treatnent of diseases
| ThaThvedkion ASSh RePEHRE ilBBRALRYP B o@RekkAss and the protelns
i ncludi ng B. suanatina, B. internedia, B. aIV|n|£
encodgd tlﬁ;gﬁ;l@o&gm INgNntipp ﬁgﬁ@ﬁ gclatgs torise @gﬁﬁpq novghgergs an protelns for
| j Y
dlagn&lé 6’15}3 %o@seﬁﬁ%gggﬂ@%&d&sgggse a?%aﬁﬂsglﬁg @Mldgsee fef ar fuﬁ%é/r scfzeenmg
for com;bhﬁievg tlet kilbBl hedlysenieror blakahe pahagnaudtects of B.
mucohaenorrhagi ¢ di arrhpeal di sease, characterised by
hyodygq @i Vesh$qUHRRASE MEH a&ﬁ&eﬁléeﬁubiqr§18@p0%twenéﬁhﬁtrh@wa Iand/or
f
PO o 1 o e R b R SR nEluding
B. suaasts BiintemtidéatB. abvirapd!linBr adbargy B. Trhwcm&ruBaMumbclagmtl B.
of . swi ne dysentery was first identified as an
p”“”%ﬁheroblc spi rochaete (Treponema hyodysenteriae) in
1971, and was recently reassigned to the genus
Brachyspira as B. hyodysenteriae. Wiere sw ne
Backgnpuad tof Ayvengionst abl i shed in a pi gger y, the disease
ectrumcan v rans
RSSO, Tt AL bt bR Dol cndpvopiwice
SwinSdysaitedi €4 coftapiods md@tak@h@lﬁ& ldesrhizeyl diseaie, @ﬂldri%t@r@ded by
signs and on sone piggeries the di sease my

extenyiphpflaatition andragerens 9f the citgbabiustice ohde ﬁ@rge we&ﬁl@@ Economic
IOSSGSO(Rl\éItg g& é]tg dﬁg&‘?eerg & %Hrﬂ?alnl tfﬁ&%f gfjo\(ﬁﬁ L& TLA dg?%s Bf“ﬁ%&lgétlon and

reservol r S suc
mortahqd éﬁte&,au@ltlve Bgérh’l ef emme td@suredny wab\filrst idudsifics avsc amcpbse
) (5ete2t|al for transm ssjion of the disease to
Spiro

ATTREEepet HEP@dY seaxs et 18 131 L pdi wasy eoraYly apastjepsd to the genus
B rachcjf}il%észﬁ Q’Lypblysgnte Yo dyaRn S%lh@gyseﬁ glf}hfg Légﬁbf heli $n & ?fggnrsy, the

ear how commonly this occurs under field condi
dlseas@cspcnmrusratamrjmjroa bdirypualyld erdnsrenber wiapparts, @ ‘tﬁ:ﬁrrgm:gere and even

cal. res S nst the s chaet e, nce
ftal. NEGHFBiE0 SO RSN 6 TOR CHDHHEE S B RUSK BT SURAGs &g ome
piggehss tﬁ@h@b&e%@%&m}%@i&w @r flal OH yﬁge' YR hvﬂéthérlotr&lesobwous
in the bl ood i nf ect ed ani mal’'s. These anti bod

discaseiocewss, thadvediyerwrricepey pedist ot ibkectrdinigsaPhiddthar resswoir hosts such

as rodlel?t\é eolrslh theeveenr\]flrlo{l]méan nA?ﬂ ﬁlegehsaoturcreg\ﬁgserpeocfen\{l%[ Fog tI‘aIrlSol’Iql]SSlOIl of the

disease to uninfected herds. Commercial poultry may also be colonized by B.
hyodysenteriae, although it is not clear how commonly this occurs under field conditions.
Colonisation by B. hyodysenteriae elicits a strong immunological response against the
spirochaete, hence indirect evidence of exposure to the spirochacte can be obtained by
measuring circulating antibody titres in the blood of infected animals. These antibody titres
have been reported to be maintained at low levels, even in animals that have recovered from
swine dysentery. Serological tests for detection of antibodies therefore have considerable

potential for detecting subclinical infections and recovered carrier pigs that have undetectable
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swi ne dysentery. Serological tests for detection of
anti bodi es therefore have consi derabl e potential for
walewsoiiosg subclinical infections and recover eBCT/APINB058049
pi gs that have undet ect abl enunbers of spirochaetes in
their large intestines. These tests would be .
numb g of SRACARFGS \?&ﬁﬂé # IfFSHpFse &@W‘t Eshsbufae gt Ghlarky puadle
in an &y u§ay %ml stk ed ah @M&Sﬁﬁ&%%nﬁﬁl%%berﬁ a¥@y! el Varféfty of
techni ques have been devel oped to denonstrate’the
techniguestmve dcaf doictapatl &t dengomtraichbelprescnagafl aistulBing antibodies against

hyodysenterjae, including indirect fluorescent . .
. ey Fisk@fe hEsl BTt Gy e hESR R uinadon tets
microftr&tidif Adol@tnaB6n 898! sdrhplahb@Tika86h fostsCAHIEEITA N sing cither
fixation tests, and ELI SA using either

lipopaly jaehsirids at vihalei sqaicated ipisd dhagteni scantigen.s Hlrtieesh &estsdpva suffered
i . l~t.he ve suff. fir r
rom B30T A 30236 5L BB S, SRR e
cross-3@icti o€ aftlodR s C AncdecNEMIC ¢ S EFEBfoF daxcttingehoadyt wined tiese is obvious
These tests are useful for detecting herds where there

diseageging highatissubiitias aabogu dityes drt oy BrOblsgpagia fprgeerfitying sub-
cliniclht ff1cd e A SLRURN RRCREHMAS (e P O Mhtthg completey
sensitpicgad spiamSeapsaystdry avdilabidtdbdethe dotectiorpd fetnebydiseasirst Be

and specjfic assays .are avajlable for the detectjon of
hyodySefie i TS IBgETRBIaS cRpagisdReRas ampettd cPRERl fpwine
dysenfd#, t abl e diagnostic tests has hanpered control of

swi ne dysentery. A nunber of nethods are enployed to

c dniumaber sfimepthadly seetnaplyycdvtarcpitngl siandtshetery, optyydgafcerm ¢he

use.of antimcrobial agents onpl et e dest ocki ng of,
prophy i b PP et B oD S SPdRuiiers 5ReRieRR o
prevefi@dn dfEre-cRirgof ifbdted LREE P | AN$hedE BpRARSENRNGNSand, if they are

they are to be fully effective, they require the use
to be Bilysdishiies, theatreqhii thg Ressafisephistsqased agnoniic ts e BignBersprogress.

rrentl. t. i f.Ssw ne AP rds, Ww. .
Curcfiy Bl o PSR Hesmy ey R PSP B i ot ihbvidua
healthgadafrie@ fanmdl§TRéBaing & fdjdrprablom)a4 iPphabictimzamglchfntation of
ering inplenentation of effectjve contro

hanp . .
cffectiisonirelsneasuigss Prdafinitey caliaggnes PSSy dpenéery Fegiviops !y has
w00 S| 4 BRSO S 00 A) HOR, AR s or o
discased posa Mdjodprebesdnyilgsl inbafjothepioyb pivgh and tlstididus nutritional

.include the slow.gromh and fastidjous nutritional
requite R PSRt SN0 NP R R BB UEIOBAUE & 1S PEREDEAF usi on
morplkiSeit A1yt Qi1 S BIER R fin IRMIRALOGIE BF Ihe pié MidsBhe. A significant

spirochaetes in the normal flora of the pig intestine.

improgemeifrin thecdimgnosivmf ovdvidnal affiected pigdiveagraokicgedowith the development

i ndi vi dual aff.ec i gs s, achi eved wth .the
of polyiath Sian SR Bise s M P A S Shirpstais from s
Unfor@atdly b $teétRat aphic@ions Phd @eRaetesctdndh HERGRAdered it unable to
Unfortunately in practical applications the limt of

detecigarrésantpelpvitbereclngsdmfedtions. Apakpescaernge pethesedipgiastic
o LTRSS AL LB % SO o
detectitevRl I0pdasesieink enfanidneit tredictd enddindgihiat pig 1evadl capabl e

OfA strong immunological response is induced against the spirochacte following
colonization with B. hyodysenteriae, and pigs recovered from swine dysentery are protected
from re-infection. Despite this, attempts to develop vaccines to control swine dysentery have

met with very limited success, either because they have provided inadequate protection on a
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detecting B. hyodysenteriae infection at the herd and
i ndi vidual pig level. A strong inmmunol ogi cal response

WO gomaiseed agai nst the spirochaete foll ow ng PCT/EP2007/058049
coloni zation with B. hyodysenteriae, and pigs

recovered from sw ne dysent. are otected from
herd tagis; GHBE hayf Pope i sy Fﬁ‘gél?f‘f‘a‘%{‘ﬂtéﬁﬁffg{ BB %lsm commercially
VlableV BAEAR Tl @& %%Jl&’é so?f% 1%%1‘1%%?&&&@’1 B‘U?c‘f éﬂ%ﬁd W Eeh very

i mted success, either because they rovid
lipopalpsadepuat @elpgm,lpfspccufic ovhighthed réypisics ‘;hecuse bf]ggalthalﬁat bacterins.

Furth BTG s g MAOUERE <SulyctoDodch Bu B e SE il Sy Fbidious
anaerd)lﬁ&/ elovith r@fudeRhis O thdipirotiiRie. t end to be
| i popol ysacchari de serogroup-specific, which then

r Sqerpleaitenipes hpye b©¢n made ovdevelap atierstetad livs. varinesifer soine
dysentte yThell%gp %e{cfh h%,?J l}e pag qg fd t¥1at a?teguaqgéj %Fan?s shgw r%&g:%d
scal e ause 0 i ‘ous anaerobi c grow

colonfsefiiet, aedreeics cofisctrbducsd hrflm@haahﬁulaﬁ@n/ dhate Aid i LS the
been made to devel op attenuated |ive vacci nes for
part o§ poqecey dihy Spnariat © wip Hve aeerintadon wenyfaaipanbeguse of the

possﬂ{ﬁ%‘of%&e‘?ﬁb‘@l e\ﬂuce O?@' énk‘ﬁuém)"ésr WS*‘H&Q 1§Eh% 16t géhet jgnd

ce cause re ne “sti ation SO IS
regulatehuat angaization weB.pavtysekiepuaducer s and veterinari ans
t& use Iéve vacci nes f.or sw ne dysenter% because of
t H8 ke

© Bos el IBrembIpaRSubEREYACP RS ISGNA SR R YL thy
produ® WY bd Well |d%ﬁh§d d%@s%‘ﬂﬁaﬁglof‘étgls%ﬁ&{ %&pB&Q}J LAd @R easy to

organi zation in B. hyodysentériae. The us
produrecoatkrgastales Bowlatet the/ ficst irgposted gsaef aaltewrabmanfc@roteln from B.

hyod et o e Pty (T GRIGliRaE Stushr Bedp e aen
colonRagdh inGiEy. PHARIIGE iRikedy GFrefEAdRcifiLOIFR! tBe biY@ichlaf fcombinant
reported use of a reconbinant protein fromB

proteinyisery e mel b seother laomai@cwnnsére@mwmapédf(lézesesmtemwaﬂmﬁes
i
dose Jale?gc%Oﬁc%rof Q?ﬁ&? iy Z:tc @Jﬁalb% [% ‘C}{%@S \rllgr% 0%91%19 mCRQ‘I’?AI I a{'vi/%} 'ng and

ure |

McCetnlnm AT (11906 Bolatien Gth%pnsmtoeprateuseffbm 8&rpkihd hﬁﬁlymnenae
er nore down-streamissues of delivery systens

B204 .aaﬁh modeculip lonngrafdhe el gencpncedipgg éﬁtl%loé%laon f%?@slé@ protem
I
Infectgh o6 ft3; R2ORIE W it AR Pariall) ABK AL R0R b inane 5.
hyodySettpridd prateliy oty SemtagcinagorBROsla 29d kmaloemanlnmmhrhmhmr@éin
/| ZaBl. gene Iod [ton fla |.ar
<Bh1p%$ 3 dinreforthdda ey @n@pﬁq@gdu ﬁlﬁéﬁu“f jchgld 1p510{083 v%ltl’rﬂf@ mgthignine-

blndlﬂgel%' t&einR8f Vdrluk YalbdBe BécYﬁrlar T6ORI SR hB.tagged recornblnant
hyo ysenterlae protein used for vaccination was a 29.7

Bhlp29Daprotsie for veedimaiion of ipspfobiowicd by Bhipqrireental chhléamge with B.

referred t S and Bl pA), whi ¢ch had honol o W t
hodys et Fisbirb Bl A g s aB e s sS Bmtitd o so-
70% dFahd Q@R0LIBaRACHRFl Pigs HROclBpiR g AischfreSthics tHedBEBEhce of disease for
reconbi nant Bhl p29.7 protern for vaccination of

the BhlpP9. 6wé@flwecb&lg@wwan@lca@b'amw@r%é) {gst thag for the conerro pigs,
Bhlp yf’%%f)%&t%& % g olie%%ld elsea VJJIE é%seé%@ Q?ICCMl%CC((\)h{IBgB&lq (Bé 95 Phillips,

ase conp
ND, Reichel, MP and Hampson, DJ (2004) Protection of pigs from swine dysentery by

vaccination with recombinant BmpB, a 29.7 kDa outer-membrane lipoprotein of Brachyspira
hyodysenteriae. Veterinary Microbiology 102:97-109). A number of other attempts have been
made to identify outer envelop proteins from B. hyodysenteriae that could be used as

recombinant vaccine components, but again no successful vaccine has yet been made. A
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70% of the unvacci nated control pigs devel opi ng
di sease. Since the incidence of disease for the
wdki0pR97636 vacci nat ed pigs was significantly (PeCI/BB20)7/058049

| ess than for the control pigs, Bhlp29.7 appeared to
muchl(?lio\ég g%%%fﬁr#p%%lchés nqaqéggm ‘;Qethd ?1‘[91 t eroéﬁé?)cm néglﬁl% r1]r(1f:"1rnnunogenlc
recordbR2@f Prot TR OESALE. %906%&9&}9@6 kmeracaw ne dysent ery by

vacci nation with reconbi nant BnpB, a 29.7 kDa '

o Joatatayrentyroan studiy pepe dMeA HoofacBmaiedrykasibeen reported. In this study,

the 5. OIBTRHEL HE e bR Lutu N IR ot ERR g 7 oo

plasmRUARS the PEMRPDINAOLRU RS cbdt @B1dEbcaby RY YaBRt EVdRRatiBRIA murine
coul d be used as reconbi nant vacci ne conponents, but

modehigawingslysenders yep used/petstqiminggbe petedbize Ratierel vapginetipn with
O

DNA qg&/gr %08 3 ylﬁ Qfacan&?oﬁlg\gglh%e%oﬁlgglghgﬁﬁgeh{ n%irﬁ%e{dealp%osod

systerﬁchmansefag@dMSEﬁﬁtﬁf h@eevies Vﬁt&ﬁﬁh&dn wiih DISAandel ynBnedetectable

study using DNA for vaccination has been reported. In
SysterpigiresPeRtfel y ACtiption, Wity BAYs Ertosier! éé’opﬁtﬁ’)ﬁlﬂg@ﬁ%mb’é‘ﬁ@dﬁmﬁl
1nduc§(} g 2 rri aﬁrgﬁ?ﬁé 'rés:pg%sren"fg orfilif Bﬁg/ ddf{é} Bg%gngéxgﬁgj tggl 4 glowever
none ¢ftthe badclinasibn cegimes:testad WK abla tayrprqvm@ tho ded¢e Woh pseation against B.
sen ter was. use$ to deterpine t pr ot ecti ve nat ure

hyodya¥ igrige sl TATAn Ae FerREeCAte Flop%g%tﬁegﬁ Y Brgpaion of the mice

with IYRAC SR e QeWid E‘lgﬁi@fé@ﬂt@xg&%atﬁh@fﬁis@weqw?ﬁqu 8afth, S.C. and
syst em c response agal nst ferritin however VaCC| natl on

MoorgyR.h (BMR)i HeuBed/oniry rodesteetiebiied gyst ON A vaespoing end real-
: i nati on w t.h foll d boost w th nbi t
time R R0 EmelF oAbt E B MR HGHRRy 0

28529njy after boostlng Wi th protein. However, none of the
vacci nation regimes tested was able to prOV|de t he
mce with protection against B. hyodysenteriae

Brkf@ohunaﬂaMWDMﬂaﬁulthe associ at ed Iesions

! f th
r ASEPE Bhr P RUARl Baderdend i Bt i o e
proteinPavdoded By those &k Nt iSa GartiRR ij'é@ththls Ridntié@Pthe ndD& genes

Brachyspira éodysenterlae ftnAigene DNA vacci nati on
and thgrpgoteima lcngaed prithasa gangsicae &¢ ueasl fof thsepeetiq and HagnoguBeposes.

One cgtq) ﬂ&# th% ger?és%%é/%f tlie%%{e Ny Mvggc?tpé %gﬂggB 5%9 tOd %ieﬁ%g’)and to

onl
dugnb@M@ﬂ@b@ﬁeM@nm@mﬁxﬂonel genes from B. hyodysenterlae
and the protejns encoded by thaose genes. IS
f Ifrip B PbisE; Qfdhis dFvepHpi to lﬁvé ROV - ﬁmdyswﬁ@n%&féms profegthe

nucle(?tﬂ{% s"eﬁ&‘en@é 05:Rhid EG?B NUYs: 1119SE 8NEsS 1§37k ke @9@' (23,25, 27,

er apeuti c a difrag nostlé purposes. é c
29, 31, B8, @eﬁé,ﬁ%ﬁdﬂ@r 46 ha7, H@,(ﬁlelSBlsSi ﬁ7aS9uéd:;:63nendigﬁil hss alB) an

. h senterlae and to di agnose B. hyodysenter
object B o pGon [ have Sy Cof R Ee] A raT gh SED Iyes: 1.3,
5,7,900Y¢el3, Bs 1w qdysenterd ae genes3nayi ng3dhe 43, 45,47, 49, 51, 53, 55,
57,59, 61, 63, and 65 where the percentage identity can be at least 95%, 90%, 85%, 80%,
75% and 70% (and every integer from 100 to 70). This invention also includes a DNA

vaccine or DNA immunogenic composition containing the nucleotide sequence of SEQ ID
NOs: 1,3,5,7,9,11, 13,15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49,
51, 53,55, 57,59, 61, 63, and 65 and sequences that are at least 95%, 90%, 85%, 80%, 75%

and 70% identical (and every integer from 100 to 70) to these sequences. This invention
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nucl eoti de sequence contained in SEQ ID NGs: 1, 3, 5,

7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33,
w@20088776389, 41, 43, 45, 47, 49, 51, 53, 55, 5FCT/BP2007/058049

61 63, and 65. It is also an object of this invention

furtheir woﬂ%s a%ya%lggsc‘)[gl aggayscg {Ja%?}ﬁge i)fSNtAh g%vn?gr_ el del%o% easlegtggnog g?SEQ
D Né)s7’1 295 73§ 113% 1355,173179 23923 éé 274'029 3415334375 3499, 21,43, 45, 47,

wher’e t he pércent age
49, Sh dénii 159 i%ﬁlb@ and béasd 8@15%069&% a@?ﬁ@/deam%,m%,&ﬁ%, 80%,

7o ST B SRt R I Rimehira ™
COnpash ah @BJ e@tocﬁttﬁis nw&ubm) ﬁu%lpmhh@kecoimmg m\I&ha

ID NGs: 1, 11, 13, 15, 17, 19 2
sequep of KFQ QN%I 33,§ 739' 11393 ]45117 41:9’,211,523 257 274@9 35133 35, 37,

39. 4588, E247° 0097 Gody ¥sas- G0l BeTPARARENT Ay by At

expre(s&ﬁdvaettﬁi yonmhmge)NArmmng@ﬁ)e ie@lua&): oESEQWEBN(BeQLBeﬁpEQ 11,13,
i nventionfurther incl %nostlc ass

15, 17@6%{%11 RPnp> BREha i Hy 3o hd» ﬁﬁc‘ﬂeéiﬂ%ﬁe detiiehcd 5F: @E@‘) 61, 63,
and 652,%nh|%:’ell %T’lt%%lér?g tgé :plag dlslxghll'ﬁ’ _g‘[oﬁ]téig di‘iA hja?‘rr%lg%%egseagenc%%’f SEQ
ID NB8,1, 55, 759, 11593, 61,1761’9 2418, 85, 2@9sHqdgntes713vatl a3 45, 47,

at % O@b @6 80% 75% and 70% i dentica
49, Skgﬁdﬁesg ﬁ)éﬁt g@? on1100 to 70) to these sequences.

| tIt i 8n 8bR6t ARG 0Pl BdVE R0l a1V %&&@@erft@n%‘étems having the
pl asm ds cont ai ni ng DNA havi ng the séquence of SEQ ID

aminoN@ed sefjueBse contaiheddn SEQ IDISOs13 4, 678, 1091224, 1838, 26, 22, 24, 26,

o35, Bao2h. .81 3 ot Aoy s mon

obj ect%ﬂ%ﬁifs)i@xtdnﬁo@m[a@f% k@BInY Bt AleSit AR IBORi90g,, B5KY, 88YH, 18% and 70%
the sequence of SEQID NGs: 1, 3, 5, 7, 9, 11, 13, 15,

homolpgoug @nd gyery 2gegergronp Y00 ‘@970)3qthe§gqueglges cgmtangagl in$EQ 1D NOs:

2,4, A3 16‘%4‘{ ’164 28120 23, %655*8 303229, 813 Q@b‘rﬁ 20 hg%i\ﬁ’ 50, 52,

and ‘arhrig thé pra§n1ds’mhic
54, 56)a8] 60g 62 et aﬁd] genttés gifo SEQHjEE) IS irlenBon for aTac@ne drl,
13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37,
1mmugggen&clcorg@51twg 'to gqntal,g_lghe Brj_)tenyghavgg t g?mlrgga01cb$qugtg:e contained

in SEQNH ﬁés 1y 6,38926 phi1gcie, 9k 3d10s, zzﬂ\zenﬁg ap, i0 3N 38, 40, 42, 44,

novel "hyodysent éri ae protéins HRaving the anind acid
46, 4% éq,uﬁ’,léé ot a0 éad, 64) asEQH,|dd adsy add sei;ueﬁqes 8hat a6, at 1&st 95%,

90%, %g%, %(g%, %8% aﬁg ’70%1’ néﬁ’ogqélg (aréﬁeveggmteggr fr%@ 10§éo 7é4to the

Rt h SE@NDL $3) 10f 14,hius1d,ngerd nom4 aeh 2,
RGeS i B

88 Hbridl Hgd0s4Y, Al veér 3P, ﬁﬁi@gé?- 64 @mi Q@Olttlba ﬁ@’phet @Spect of

this 1nf51?t10_sfle%q?gg & %gl%&g%lacl ntgs%n ll_mn%% %rgnoggd)rotggls hgvfng g(jseque’nce
contaiﬁ&;l 1r4@EQ4E NGé- 2 466, 80, 80,1450, 15420 36,2486, ) 3062, 34 36 38,
al so _an obJect of this invention

10, 25 8B IR 521 Ao R G 16 et 950 n0%%, 85%
v, B R DS 000 A 05,96 SSEPES TEAIET A1 .10
12, 18406, 252028, 23(26, 28,3842, 36 3631, 46042, 42, 46148, 50, 52, 54, 56, 58, 60,
62, 64, and 66.

It is another aspect of this invention to have nucleotide sequences which encode the
proteins having the amino acid sequence contained in SEQ ID NOs: 2, 4, 6, 8, 10, 12, 14, 16,
18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, and



10

15

20

25

30

46, 48, 50, 52, 54, 56, 58, 60, 62, 64, and 66, or

am no acid sequences that are at |east 95% 90% 85%
wW@oMg/ 07536 and 70% honol ogous (and every i nt egePCT/EPI007/058049

100 to 70) to the sequences contained in SEQ I D NGs:

66, arédrnc%c%: thg &mm\%am %equ%_t?yes ﬁg’c alégt leigt 954/3 90g@ 85 g? 80%04 75% and
70% Iﬁﬁmolé&us @5hd &2ry ﬁ?@gelaﬁgmGﬁ)O th 50) ® tRe £é|d]{h€ﬁk%§ c&fPREd iP$EQ ID

his Tnventionto have a diagnostic contai ni ng one
NOs: 6r4 foBel(rldt 1,46, Havingy, @%&q@énﬁb 32 o, dbne 40 SHEG 4048, 50,

52, 5@% 53%’603%2 %%,48 dé‘%éo . 1ﬁ\$%1§ibgégb &gfvérﬁgl%s%g? %u%afyg%c ‘and

prokaéf{btlc@ re&8on €@torZnd PNA 3BELIRE valich Bttaid ﬂﬁ\lﬁiha{flﬁg%tsequence
5% 90% 85% 80% 75% and 70% honol ogous to th
whichsegodasaayoteinhaitigeitic pRIGERL] FqNCRee contamedgn SEQ IR)N 0322, 4, 6,

8, 10,%: 1%3’6, %@2:2021 2%226 ég 3@?2 %4‘3 362%&?, 4@%4’12,34%: 4%%:8,%(252, 54, 56,

58, 6(aBd, BB and 66, sdanaideemins ped seqientdiitBatiany&Ntds095 % PO MBNVES %,
nucl eoti de sequences whi ch encode the proteins having

80%, t he i 790 %&m ngdém:%veébﬁﬁ%aeﬁ aam H)OSE@O} 9 t&@gequgnceé
, 2
contalgﬁc’i ﬁ%%ﬂ@ gg’ 957 4 é% 16812 19, 1625}% %,’2@»5‘216,8?6’%83382’?%4, 36, 38,

40, 4584, 82 48630, 53;15%666 iﬁde,eﬁﬂ;éél,eattdfﬁé ﬁnllﬂ&vlﬁdi cbnsag there plasmids
that.are at | eas Ci\‘fgg% 90% 5% 80% 75% and 70%

and YIRS BGEEOTY LR it BYERI9Y om 100 to 70) to the
S QRUEREESTi0f A AR SthnboBloRE@ntiBb AP thabind to Frotcbrs HQingled amino
14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38,

acid sd@}eanQomﬂnecﬂi@ SE(® ID 5)s: 324, 6.4, 16662, 58,1668, 26222,84, 26, 28, 30,

22,583 §0a0TIE 41 S052 30 4E15. L 500 e BB H3kbms

arc at\dsCI5% OIR 595 NO%E T80 de7 (36 HHRBIO oW lafilh c R G @it rarom 100 to
protein havi ng. ‘the ami no acid sequence cont al ne
70) toQfErpqaeMEs comaingd IESEQ DTS P23, Ak, 19612, 18, 16208, 29222, 24,26,

28, 3(%8‘2 %2365% 4@042 g% 46238, 53)2:526624:, 5§gsc§,§é 62;‘%1, af%%é@é‘%agnosuc

kits c@muﬁmgabdz thogsedoiei agsbddiattharbéndao pre@sils h%%g af @PAinB&%d
80% 75% and 70% honol ogous (and every int ger from

sequenerroniiny) NEQ HANQsgdehded: Wohtalhde 14 288, b 4os8, 30, 32,

34, 3@ 384402§2,34§|’ 460 38, 573144 658160 62054, 284 68 4r bl?lé’to él%’telns that are
4’ 36, °38 740, 42, A4 46, "48, 50,

at leaB 856 80%685%680%625% and 76%. ho@mlbgmmmmrevemwgm frines®0 to 70)

asnm ds and on vectors_ are.incl ed | hij
to the RS SRR O T Pubhad: fordet o 20, 22728, 26, 28
30, 322841 IdR e uhaig Rk, tso ﬁ@hesmszgf@/w;man@% Hfé 1ﬁé3lh§’ed in this
sequence contained in SEQ'I D NGs: 6,

inventidn. Tlg:se dRgnoxyic kg cargd,ete@@he Qfgseng@of Bzhyoggqsen@@ae ;gtgan amrnal
40, 42 A4 .46, 48, 5

The el SgrsEhhg i Sl e bE: figre BRedby St Monanapt

turkeyB pUhak &4 Ydog/ 0% RataktdiO¥erbnmabeig Feigct( Roitk, R¥RT Shekpliffahonkey, and
from 100 to 70) to the sequences cont ai ned in EQ ID

humanos: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26,

2i‘he égfenéén alg% co@%‘nplé%s tlflequtééd oéé‘gv%&f&g%@ ’tregtg)ng Afinfection of

B. hyodysenteriae in an animal by administering to an anlrnal a DNA vaccine containing one
or more nucleotide sequences listed in SEQ ID NOs: 1, 3,5,7,9, 11, 13, 15, 17, 19, 21, 23,
25,27,29,31, 33, 35,37,39,41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 63, and 65 or
sequences that are at least 95%, 90%, 85%, 80%, 75% and 70% identical (and every integer

from 100 to 70) to these sequences. This invention also covers a method of preventing or
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kits containing the nonocl onal antibodies that bind to
proteins having an am no acid sequence contained in
wWoE@ShDI6BKs: 2, 4, 6, 8, 10, 12, 14, 16, 18, 2PCT/EPR2007/058049
24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48,
.50, 52, 54, 56, 58, 60, 62, 64, d 66. or bind to .
treating. gy @feﬁgorg Abp- mpdysgpreriag st ?@%‘%ﬂag’%%‘?%’@%er@@% an gl g
vaccifddnBemmE 880HSmbAY o RUR rh}évin%ttﬁege?rﬁinB e stk c&%ntﬁ% in SEQ
the sequences contained in SEQ ID NGs: 2, 4, 6, 8, 10,
IDNQ2 2, 44, 8160, 12814,20, 1220, 22, 24286, 23830,3Q, 3830, 3%,40342, 44, 46, 48,

50. 532 e 5. AR o Rench? oy el Fgy >l 5%, 0%

75% AHdFYIOBEMSlokblsah @By IREder Fildgh PIEHENG & BbscRequences. The
hyodysenteriae in an animal. The animal is preferably

animad i PIAEERPAY amhiaimaliandpirds mpgre peafensbly; cliplicak gepsegbisseturkey,
C r p eefr.: ter,. . '
prak Sl LA 50 PRGN S50, G0 e cOBTRIEL i By g uman
hainvehtien gy estiteraplagk siee methbe oPg@icesinghe imaiune despbnse in an

. preventing.or treating an infection of B. o
animah Dy g FRERYETNESE FOinHARIAI RAIIBGCTHE AP Gogtaiyngqne or more
hn o r C I
el B N T L R 241 . U ) 88 2,
29,31183, 357 3718, 42,143, 43, 47289, 37 53 2%, 53,139, 83, 6335nd B8Y pr &Quences that

41, 4 , 53,55 57, 59, 61,. 63, and
are at é?asg%ﬁgﬁae@@ﬁtthé@%ﬂg%@@e{g {degiey] (G BLf G B 70
to the@NqdQid. demt ifRhtidPAh EKXREYa MRtHBa ST g@ﬂe@éﬂr&% ikPnuf@response
to these sequences. This i nvention al'so covers a
in an gramablbly admiprseésrevgttd ag apimal eaimmynegenigdosetosiengbni@ining one or

hyodysenterjae i.n an,ani mal by adm ni j t n
more ORI RV GE 08 i S SR Bttt RS ipattr 2, &, 8. 10,12,
14, 14)a%] Mo 20 et ag) 7% 30C3 X1 33 E3I8RCA), d0MAUB] 48) 505 25BQ 3d)58, 60, 62,
NOs: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26,
64, andgh6 @eeqepces3dhat agpat lgwt 95, 902, 8H4, SUe, 7548 and (0% hpmologous

s oy BP0 835, 80,81 EHEIEREALIBILES

and bird&ndo\pe¢figrabht, elieker, poose LRkt ki) parakdeneig, e dlanaesgerbil,
.The animal is preferably any mral and bird; nore
rabbity fegieh hakey OV 1N e3Pe RS- BY9BLSY a’él‘ggkr}lali-ur key, parakeet,
dog, cat, hanster, gerbil, rabbit, ferret, horse, cow,
sheep, pig, nonkey, and human. The invention al so
DetailtedrSvenphey eflntvestioet hod of generating an i mrune
response in an animal by adm nistering to an ani mal an
| MAYRARERI"E" SAIRAS hid BBd BEBIAL REMRGtoIR R to AdFEthan one (}e to at
nucl eotide sequences |isted in SEQID NGs: 1, 3, 5, 7,
least cgl’e) ggf[‘ghe ggqmq}gt’lcai q‘pj eqtg),f tlg;[a}rtlglg.’ Bzgyamqf’ exgglpleg ia}n ej,g’netgg means

onec elééfenlgcgranéé’thaﬁlsonedé?emélz.’ 49’ 51’ 53’ 55’ 57’ 59’ 61’

or sequences that are at |east 95% 90%
83% tBOYamimYadditis T¢ndedan tmbdadce @Hmebleandssy whathegeitural or

from 100 to 70) to these sequences. This_ invention
syntheffcg Wht‘g‘\}é?lgdf‘ab%taﬁ SRy ﬁ@@ﬁl@}a £ HY et dvreonel§radsgpable of

being li Ao 1dk 43R ia%lyn?éf oR AR E&Eﬁt@ﬂlgtaﬁliﬁ@ 2N "B e lary amino acids
I mmunogeni ¢ “conposi ti oh contalni ng one or re
includermatwera lhysotraviimgarhine aais remabogs dlesiegtien @ed corgeacmitingedfnamino
acid a%a'ﬁggsl Bwli\ll%siiarlzaht él’de ghah?s’; al}(? all :sl't%feoisorners of any of any of the foregoing.
An animal can be any mammal or bird. Examples of mammals include dog, cat,

hamster, gerbil, rabbit, ferret, horse, cow, sheep, pig, monkey, and human. Examples of birds

include chicken, goose, duck, turkey, and parakeet.
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14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38,
40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64,
war@s®67666 sequences that are at | east 95% 90PGT/BBH)7/058049
80% 75% and 70% honol ogous (and every integer from
100 to 70) to these sequences. The animal is
OF SR ICSERYPCTANANET IR Bi°R AMIBR{GC b fSck BBIper of a group of
amlncPatUl&‘skl%ng%ﬁﬁﬁ coftidh prbPEkiY . TIRAEAK @& nseid98ve &fiho acid
hanster, gerbil, rabbit, ferret, horse, cow sheep,
substlpltlgm” raderk eqtheanusthmmr(compmallg dr Sierveisy) ofn praiedidfrom one
used her

such gyfip §ith uiftSentimii SeinTe HsSalfp GFatl” [ ndicigull o fRane

comnidh PR i A ctyiinGhdivifual dindaES isto aBlyyethe AbrBN AR i@quencics
an el enment" neans one el enent or nore than one

of amglogagichghanTeseetveeam cogigpnendwgi nyoteing of hemplgadus eamppatichulz, G.
E. ancliai%! ngéheﬁgﬂjel E?nn &l H?f’%oﬂn rﬁ!:tu1o tSéMQ%GQ e\}érﬁigz:\/\%&co?dlng to such

an am no I'ona
analyiels,rgrbulﬁmﬁﬂ antiyo a¢ids @apab kieﬁm:fd woledr @mlﬂﬁfdcuﬂeﬁithliﬂ a @roup exchange
ymer of naturally-occurring am no acids. mpl ary

preferﬁmléﬂbf eigh erchiofiear and th%rﬁfﬂr%ﬂqswble@a?h ?th@r RSt D th&a* 1a@act on the
overaft ﬁﬁ}t&g%trﬁgtﬁfe' %ﬂ@ﬂﬁ&’ . @rbﬂd ? s?) %@ﬁﬁrﬁelt E;@ig}{eﬁ oft fnrcﬂ&n Zg‘ﬁlugtulre,
a e

al ogs having variant si chai ns;
Springaréf eﬂrbug$ oRearspled o%anmnofacﬂrgyomfs dbﬁaed‘ mrthig onamger iAnlude: (i) a

be an | es . of
posit R S G P ATt e e ATE gt B (g vely-chi ggd Houp
contaliﬂﬁ{gs@bu dn@VspS Hﬁﬁzﬁl arBh@iic TR %Mntaﬁfﬁ% PRETEY ar@('ﬁ?p i€%a Bfirogen

bi rds i ncl ude i cken, g6ose, duck, turké
ring gpeupedostainiiy Elis aydr thcon sdargedliphusic duepolargrems cangaipmg Val, Leu

and OR D bR st bt 5L Gy TS B LR

containG e Vit AVE A GOy, 204 IGIBUGHE dddRloOfviiiY £ LipRatiOgrbli
substitution &@Enceptually or otherw se) of an am no
contaiggiegV 41y ben. dive M end §ydpd iz A saralli iyide e groamicaatagdngSer and
fromthe same group. A functional way to define conmon
" properties between individual amno acids is to
amaltiygien pfgcin'osmtlidiae poliypaaideheifas toi clamerio pastid as that term is
changes bet ween corr espondl ng % teins of honol ogous
know%pbtgﬁlagﬁx@ (I@é'l‘hﬂ c?nst@ct | usHpMES 0&; kngedy 174 qart In many examples

of qu/{Z{(‘I:l Cﬂg&ﬂgﬁﬁ %R ar* Cvﬁé &Tﬂ%féﬁ gb‘l‘flbngﬂtﬁle s§ﬁf 9&?5ndvﬁrcleﬁgl}1 cases, there

Ing to su ana roups o am no acl ds may’
may beenatef iThe golyhecleotalti snweacesdalcw’img ithe fa51gn pupeciexacdydregerably

erenti al with each other nd, t her ef ore. resenbl e
hnke(ﬁl&?ﬁ%% Wefpa frﬂ% FUSIQR AT PR P ERnHCd PRITaS A ﬁwﬁwﬁ&?lﬂ may
1nclucﬁetﬂo%ﬁ3teﬁﬁ&‘e s(e%ﬁéﬁé%@ frofd thEsarfd§heBies bk fremMiffBRAs specics. In various

Prirciples of Protein Structure, Springer-Verlag).
embommpsl ts fofiomnolpepiisie dnayrevnfsan elreef ormeereiaminhihaid seuanges linked

positivel rou ont ai ni.
toa ﬁF_Sy Qolu Bf%tlc%nzg ai}e case( Yvkire él)(or{%g&n IS 12 11&%%;@ %ed]ua]ilcc?df) D% ised to a first
polypé@iticaihlifiigorIdduaids ABEY be (hiltiplc@Bpias 6L ism@K&Pnce, or
contalnlng Phe, Tyr and Trp, (iv) a nitrogen ring

alterngielip nesrcadifipiegt #nigoaaid seaysnces,) The fusiey eolé(pﬁmﬁi@ﬁ may be fused
to the rl@-mlnﬁ{s, A8 @f%rrﬁﬁl%,adr%m - Y €-tbBHnus of the first polypeptide.

Exemplary fusion proteins include polypeptides containing a glutathione S-transferase tag
(GST-tag), histidine tag (His-tag), an immunoglobulin domain or an immunoglobulin binding
domain.

The term "isolated polypeptide” refers to a polypeptide, in certain embodiments

prepared from recombinant DNA or RNA, or of synthetic origin or natural origin, or some
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and De, (vi) a slightly-polar group containing Met and

Cys, (vii) a small-residue group containing Ser, Thr,
woe@s/orsee Gy, Ala, Qu, Gn and Pro, (viii) BCI/EP2007/058049

aliphatic group containing Val, Leu, De, Met and Cys,

and (i smal |, .hydr oxyl 0 contajn n Ser
Cornbfrlmwlg s'&)é b B dt Ltgssagpatedy ﬁfawt?}eﬁ ﬁbﬁ%ﬁ ﬁ%?%ng with
in nath, &) qmegwatéa IR LR Qa8 whit@lit h&h{my%cm@vm) 1srfretehﬁ oftlek
and constructed using nethods known in the art.
protelnm fmmrtiae eammﬂlb@r@ﬁulfcqs(ﬂbm eppeteidiy,a ¢cchdram adgidrons species, or
i fferent o ences nd.in rtai ases
(5) dofh o SRS nBRNHE B AR EIRE AT BRlas o Bofft ot RS Rty as

a puri€iB& péliypeptidae fu5|on protein may be operably linked in
frame so that the fusion @ﬁfOtEln may be transl| ated

cdihe & 'ysoloted padlein agidbard Hisetatpd pabinueleotpts!” yefersttp de
polynﬁa%ﬁ{éc\gﬁe]tﬁé’r%%érgﬁsﬁg%%%ﬁ%% hﬁ{é\l&[ tﬁlé\f@ glé‘jliéfflﬁf\]%” or a

polyn’@dbo‘t[l&pibltadﬁemﬁb’m@Cﬁéﬂallaﬂoﬂgﬁﬁielmr(smr£ n@tchondti 4hd chloroplast), or
seguences l.inked to a first poly tide, In the cas
whethgp Bpa sypihstie pegingwhichid hg na&asaog%ta@ @ﬁfééhfr eelk las%laclt %16 isolated

nucleifc'aEﬁit' %Jﬂ)lu}{ﬁ’ ﬁPﬁdt&%’ ot Q?lsf%%fa%gr ﬁrﬁ&ﬁ(wg'ﬁﬁllyqﬁé’le@t?de to which it is not
mul'ti pl e copi es of e same sequence,
linkedaﬂntn'anmat Itvepossibhafpr be isoi dtddepadyrtuctootido cast it sequeiifess. a
'fﬁﬁe f usi on. golypeptides may be fused to the
purifigg pRIyPHHRIdSt he G terminus, or the N and G terninus
oﬁhEﬂ%ﬁf%h&%&%%hyQEBPbQ@nuﬁ&ﬁﬂ@bﬁﬁ%s&&§?9@mﬁ%@q§ﬁ@§f
i ncl ude pol ypepti des containing a gl utathione
nucle@ldes,am@lfeemmcteagde(SQﬁeoagibonmlsQud&s nea n@glf(eldi fgrm af¥ither type
n.i | obu d r .an obul i n,_bi ndi
of mudippidTh RSP Spila FRER uiryBPy b RAE 2 R PoR ot or
either RN X o mm @nadt fro@Ehdcidtide AhaeETend, s BpFIRAbRdo tHedthbodiment
reconbi nant DNA or RNA, or of synthetic origin or
being dgsanbad, singlerptranded (wisheeemse anaritisense handedsublontirasded 1)
jassociated with proteins that it is normally
pobm¥a65{ With in nature, (2) is separated fromthe cell
| Theddrai ' niutleivaicidbdf the osenticn" aqd )} polsniidlaridefof dicigvention” refers

proteins fromthe sane cel |l ul ar source,
to a nggleje @gidsPcpding a pelypentids af sheginy srdiogn s E‘H@%‘ifi%o“dﬁ pf ths)invention

ey SRR SIS LSRRI At e

least @% i 7072 R0p@199he POV 86%THE t 28%not 99%| id¢rtahtocl sbecamicilic acid

sequefi ot BT it ke e 60 ot Sk & B idsriaduspe at pgiizes

underrsgh‘éenﬂ SNstiofs tcﬂa ﬁﬂ’)ﬁé&'ﬂ H&dl&@tablq%e@mn@é rh%@legﬁ&méeﬁuences encoding
cel I'ul ar or gane such as mtoch ondrl a and

polypeptidss gt a@tf)mctmmaklm eqihedlertite mls'pmtideﬁ pEthe iivghon;wivclehtide

seauehich sh &Y nRPaFORL T 1o BhaaTrh, AelRus b osye ogre, 99%

homoRR6tSEH ehticak®th hQuigciainyins 6die @&quéﬁcd @nﬁ\,@{’@? nhtt:gdr?oeﬂ’ﬁgen 60
linked in nature. It is possible for an isolated

and 190y yraleqtidsseensnessic@eoding Polyperjidas hawngan getivity of a polypeptide of
the invention and having at least about 60%, 70%, 80%, 85%, 90%, 95%., 98%, 99% or more

homology or identity with a subject amino acid sequence (and every integer between 60 and
100); nucleotide sequences that differ by 1 to about 2, 3, 5, 7, 10, 15, 20, 30, 50, 75 or more
nucleotide substitutions, additions or deletions, such as allelic variants, of a subject nucleic
acid sequence; nucleic acids derived from and evolutionarily related to a subject nucleic acid

sequence; and complements of, and nucleotide sequences resulting from the degeneracy of
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purified pol ynucl eotide. The term "nucleic acid" and

"pol ynucl eoti de" refers to a polyneric form of
wo@BaoiBeles, either ribonucl eotides or PCT/EP2007/058049

deoxyribonucleotides or a nodified formof either type

of .nu terns uld Iso be derstood to
the genpfdg %J@ %a é?& Ehﬁ\fgregﬂtng an§H kS agc B¢ gid B MeRRpENGPY DRCIcic
acids 8?@1@ nweﬁfﬂ)ﬁ‘ HIgh ﬁfé‘iddéqloﬂ{b%gggé g, 6&%1@%@%‘@1&@@ bea E@bject
the enmbodi nent being descri bed, single-strandéd (such
nucleigsicsleregecnoe anhilse sarsmys M@m@bﬂ@l@c aeif deqiience which have been
ol.ynuc| goti des. The ter nucl ei c,acid
codorf FRARERLE® S Ngno e Db R (. fsbisibl on-
I ghe k&t ' ®paraBalikics”, adicH degeelignde fel RRINKRIPMetwit@n@votnEleic
i nvention. A polynucleotlde of the invention may
acid regiamy refers 40 b juxggpositios melicemn die, realogmﬂee@ﬂ rejeteanship pgenting

then BEHGREGn BaONEGB0N ot BHERGR G, TR, RRlfncf oSherably

linkeddubp eollingyeduehce i3 ¢igdtcd il siehew 4 aihdt @i\pedfsyioh f egetoding sequence
bet ween 60 and 100); .a nucl eoti de sequence t hat
is achypypd peder eandjHersy CO@W‘Ph]@é’Yﬁh B8 1§87l $pguaAnECsa Suchiss eden the

approngtle Bl e s‘ze glﬁ u ar 5 ’a?&] ﬁ&l{yﬁf&dsgﬁ arEGH B(ff ﬁleed?)‘ﬁ&gf Megulatory

pept i ronalI'y equivalent to
smnwpmﬂypeptldes of the invention; nucl eotide sequences

encodi ng, ept,i des. at | east ahout ,60% ., /0% .80%
NN R M o I A

1ntercﬁéﬁ§e§l§l§r h@l‘&rp ‘?ef@fé' itg aﬁ)%gh&?éf' ®F afn@HchR¥e rE}f(ehﬁHa@Q B51yP&I RS thelude
100); nucl eoti sequences encod

gene moﬂw@ pltatuajféb’ mrm@ pmtearst harn@lygs;fortholp9$ w@@ngﬁagments and
the inventi.o east about 60% 70% 80%

|
Othefgqul}’al%%"ab‘%l}s 48 @,/na Qﬁél? ° 1058 ¥onml ogy or identity

WIThB téms ugd)l@p%ptﬂmffagn@ﬁ "Gr SRALBARE V(RN QYR ¥ fdrdHce g8k
bet ween 6 100 nucl eoti de sequences that differ
referepge nolypepsideuetess toz, pqt,ypeptldq@l whigh amio &gl resigueszge deleted as

compﬂ%&ﬁ &%%ﬁ%&lkggolggéﬁlde tlt%lk %?r?wh&%qhé I %ﬂl‘?mgé at%ﬁl ?IC![(P &ﬁUGnce 18

Suc nuc
usuallyedgigiogled tlﬁﬁlcﬁr&!sp‘oﬂmgctﬁasdﬁihs wethe fréf@fﬁnwﬁolypeptlde Such deletions

evolutionarily related to a subject nu e|c a
may g RS MIAAUCTEURYY &R ROLY BEMIBHP ﬁhﬁde RGO @@@9@% 8%

f
alterngtF\I%llﬁé %é)t{i% g{ra{ Th e‘és{}?%lgﬁgg%}% esrt%ngygiggp%ﬂn at %T}g A lcast 14
amind zmifdsribngmt |cistA0e B @, 4Qairdd a:rrhnd) hads lmmgmtﬂe:ast w a;rmnnomcidls deng, or
0Qgs rt hol ogs. and ral o subj ect
at oag} 0P ° 208 300 i tgpre i iRy, offtaeienfodiBlafione or more

ofthewb icsl RE|HicS SOUE AGBrenid mYMYlae bﬁ?&n‘éﬁﬁé}ﬂb&ﬁﬁlbm zaeﬁiagment
f or expreSS|on in a artlcu ar organlsn1 , host

may coglpkipe a tlih@atnélamﬂgdb@ d@sbﬂegi bialegdea activibye An elstmaliy n@dltlh@l

aming 1 R Ao b B i SRR S P PRRucih S Rumoer

from §,€10a1 5,20 BO,P10P 0, Mr tubitel JOO befbicrebidigt IFBther) flap@kfits can include
i nt ended nanner . For exanple, a control sequence

a sub-figgaentinfys Ieeikie degion Vﬁ“@bﬂ%bn%a%%l& gyigias ¢ Sunctigapgdhcirpgion from
which V%rhe?lvg\@yl al?l%{he? éx%&ﬁﬁ{eﬁ{‘ a?lfagh{%ﬁt r?l%q hive 1%1%%@880 properties.
The term "polypeptide of the invention" refers to a polypeptide containing a subject
amino acid sequence, or an equivalent or fragment thereof. Polypeptides of the invention
include polypeptides containing all or a portion of a subject amino acid sequence; a subject
amino acid sequence with 1 to about 2, 3, 5, 7, 10, 15, 20, 30, 50, 75 or more conservative

amino acid substitutions; an amino acid sequence that is at least 60%, 70%, 80%, 90%, 95%,
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I's achi eved under conditions conpatible with the

control sequences, such as when the appropriate
worisouices (e.g., inducers and pol ynerases) arkChaP20d7/058049

to the control or regulatory sequence(s) The term

o pti the ter rotei and ptide"

6%, %ﬁgz %s/éaomﬁ §P%t8r?g%‘gl‘csﬂ°§/£fﬂlélf3é‘|°‘21 sefugr bRV nteger
betweRR6Y ARE 100); & AAcASad ﬁa oA THALY. POYARRI, dethel uﬁfeln’dgl? also
gene products nat ur al y occurring proteins, honol ogs,

includsrhohwilegys¢. gp arthtblogsand‘ reagoen s senect ety acdjsiquaneant s,

ts a s of the fo Qi n The rng ..
Yt 3B e R A R iR ssh 8 G RER O Reniies of @ ieption for such
purpoﬁ@fa@ leBRGR Heh&ap&ftRIoR PESHhRRIH O EMichElE or 5t8biBiFyS(cld, & vivo shelf
pol ypeptide in which amno acid residues are el et ed

life, reséstansaprapiotrolictdvaradatien énde. gty Seph mgdifiadsslpeptidas, when
demgé(ggletg ?et%t:lgl%t e% e'a@%\rn?gg&sﬂg% ggthgallgboglgﬁtﬁlglgsbﬁ Hf tﬁg lplré{em, are

conmddi‘éc&'ﬁ&t%lﬁmp)béc[yﬂp@lﬁnltsﬂ &f tlﬁlpidhypﬂ:phéésl des&ibedyn anedidetail hébi. Such
anm no-term nus or carbox¥ term nus of the reference
af

modiféﬁﬂ pr% mgy beprodpgess &s@an@@thy anp:lp(a@ﬁlgﬁplgstltutlon deletion, or
cddiib YRS ey B B n Bbor® Sy L PO Rt Sl
substiifioasri no aci ds | ong, at Ieast 75 am no acids |long, or

at. | east 10Q, 150, . 200, 300, 500.o0r npre am.no acids

| %ﬂbmst&n% édﬁé%ém@sf? P S¥BFSH thghian Wfam?rcgna@rfv%wg amino acid

sub stlﬁitﬁlnoﬁicﬁ ak réi‘)%c'eﬂl'eﬁﬂ &2 l%cuti@@ltﬁ ah RoRNE RO VYRR A gﬁaartht@ with a
cert al n enbodi nents, a ragment may Con”prl se a domai n

glutarhate. nigraohecded s;dlnb; wilbgpthabe aotajoriafiget cmtbe bmlcpgmé lattyvity of

therefit BTk E R i B s e Bl ey RE aB O PPt resuls
in a filmctidfhl hﬂ)ﬁlolo%(}naﬁ@e reé@hly &derntfied By d8esh tHé alﬁﬁfyeof the variant

resi dues. Further, fragnents can inclu
polypepfisierte agw@ﬁ@ a ggspensssuilarite thas of ba wwyeﬁ p@h@nf Pakyieptides in

which’ ét%{/tga} a}e rléglﬁée%rﬁée}lrt ‘ﬂé n%p% érg&ll I%Q%R{a g% et%{%d ih t}LeSsarne manner.

i M Ittﬁrgle'rpluﬁﬁedl OReITE toedh. obJduve speianthidadd Hp @l’:ﬁdlodﬁnamf[ spdeess present

i nven ~refers to a pal ypepti de. containing
(i.e. ngoﬁn@[af %%Wi‘ Hés mercrbyaeané e, any etheh indeyi Ayl ISE??ﬂeSdP the

comp{)srlfé‘(?zge I\ 'BJ 8 Placti g@'lygg%kgﬁﬁo@&r R thOY %Et‘ chs fsa:gjl least

ypeptl es contafning all or a on 0
abouté() lpjemeht (@marmolalcbadnss ofjale Bp:e&ﬂes @re‘senhi} ég tnakmgrtbe ddtmination of the
uence Wt t o ,about

, 30,. .
Puﬂtyf% SPECIGT 8 OE Sh Q’éP?Fé’PPv@e éﬂﬁVF\‘?} Oéiéria&“’é H‘o‘g?’lcg gtgq WRE'TS 15

dlssol@&i niifRraaiidusfayapcclubad in sicRHctb 8RRkt YastchdYenIB A specics
90% 95% 96% 97% 98% or 99% honol ogous to a subj ect

(includimigribe ard of lg@w@nh@OI(Vadl dr éisperyed are adren itde pogoant. Eﬁ)eranadly,

purlﬁ%c? c%rﬂ%osn[H)\p e\?zl{lllcrgkg gﬁ% g)fermra?g mf?g téssrﬁ(t& %gagbouggd A gfl spec1es present

in the@6POLIAGS, n@(ﬁﬁ tHRArBbRGE5%,050%8 BUD|99eS oribRGF @ﬂlsﬁemes present.
sequence. is also p033|ble to nodify the structure

The 0brecft iﬂi)éClS%)Wb dprrdbed wressandial hppeegeneity fcontagyednt prAciss saznot be
detect@? rgﬁﬁ%%p&bgau&w @&‘R%éhh&na?g ﬁB{it?d?ﬂ%&ﬂS&é) Gikdih BRGSmpBEition is
stabrlity (e.g.,”ex vivo s

essentially a single species. A skilled artisan may purify a polypeptide of the invention using
standard techniques for protein purification in light of the teachings herein. Purity of a
polypeptide may be determined by a number of methods known to those of skill in the art,
including for example, amino-terminal amino acid sequence analysis, gel electrophoresis,

mass-spectrometry analysis and the methods described herein.
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life, resistance to proteolytic degradation in vivo,
etc.). Such nodified pol ypeptides, when designed to

WO 2408/0or763¢ | east one activity of the PCT/EP2007/058049
natural | y- occurring formof the protein are

gﬂsrdergd rngnctronal e qrval%nts q a .
§ HEPST ERESMPHCRI MBI | % T FRSPROHER LR RRORGF et polypeptide
WthlﬂQ Skddussl W%&Qﬁ@fna%NMcm LQ:'é og%ce%gmpfecﬁ'f shEl?fe@ﬁ‘rﬁ&ues

by am no dcid substitution, de etion, or addition,
includehifetrasubben POA onedmgythe oxeéssed protaim ol ipsasted piEtp ta sbyable
expref,sﬂor})lsgeercf/ogtglgh\éﬁhlg 1 Ty iR aCI 821‘ta1q§sftﬂg{1 lélrtéw(s)tnc%gltggr%oaiuges {h% rf)%oetbin or
pobpagnﬁﬁﬁm@ﬁdwb§t@gpmpgacrd substitution, such as

rﬁﬁracenent of a leucine wth an i sol euci ne or val i ne,

adg5ar reguéatonyt sequenge Lis argeneric grm wsesbifravghoitithe specification to

refer t%%ohﬁﬁ{:le“@é eﬂ% cgévﬁ%ﬁasngltﬁpoﬁgllgﬁﬁg,\@ﬂ%#%% PéggLagc%% éf?&

§8y
promdtérs] et @dno@s@ey dr &@qubln @@aﬂféct ehepsdpydaeiph lofleodigg and Son-tbding
a functional honmolo 8 ay be readily determ ned by
sequenees éQ wihird theypargeperably lgped. hEX%Plalafrr@gwéroyﬁpwrsl&r@s g5 described

in GoQ&d%T“{‘;:é?ze%s%Fe%Pr%%@ gl%/a%? D?Enz‘};rﬁgl?%? Abdfidiy PRss, San

rot’ei n eptr nore-t
Dlegor @p\l doeme and hmhldbaﬂoe nxqm;ﬂe,ethesre@rl}r Mdaﬂey)rcbmot’essif &Y 40n
the sane manner.. The term "purified' Ffers to, an
adenog e o Cyloyaegaly iU élrmreélaf%e@r&rpé%meﬁém aE SENTB<Ihp R S¥sipm. the
TAC 51‘ TRC sy QBmaT MRl RotDashse! ekpt'e§51(‘)'fpfs‘:€1n%pt€& dant; I{Ihﬁ'bo?ﬁﬂerase the
t her i ndi vi dual species in the conposition).
major qpararccfrr apd pfamaeiti walons of phage r}@mbdat; thereontrel regions fm fd coat protein,

cie s at least a ut 50, percent (

the priggpBF g B Joefhg AR P RO o flgmoters of
acid pHe$pRakOaL ¢ OPho3h), thO Bropibitérk W e yRast REBARS: fabtosd kiétdodyhedron

or di spersion, the solvent or matrix in which the
promajpreefi the biculayiirs sy sier apd ot prapgregs kBowss (paganjrohige expression of
genes O[Pélrolf(qg% IIC%E Pﬁi%h}g]cgﬁt {lglo)ﬁ%teiggfﬂus 25?‘1{6 by 108? g&sr%‘oltngtgpns thereof.
The ndﬂuﬁ@zﬁfd&%d ofl Bt&htcﬂhﬁ'ﬁl deqiiencacmay differ Gepudidalg uponahe host organism.

urified conmposition wll havg q%i species that is
In proggpyetepsh FHARTARIEN gengigey inuqsaQ@AterTpopergal binding site,
a 39

oSS B A k5 S s
includeyati & meimtum, ersmpmtenaslwhmmpgasetmetryay(mﬂntmmenpm‘ssmp eod Han also
: a be detected.in the conpasition by conventio
inchudf R onghroRRORBHS IV RGP e AT RECSBHEGEHE B C. Iside
sequeR&S eaﬁa ir@didny ;I)a'-'i‘tn%f r&lh@no%@ efi @$tainbrdbddithesls, atfatn‘se?rﬂﬁ‘loﬁ%y a

purify a pol ypeptide of the invention using standard
polynueedtricgaescnto rs yndet i rqommlroﬁ pemmeiar saquencgher ehertrpgulatory

seauepGd AP H T bl M DR B RGiE s Thg8En which

expressad ik intBndcde Tewdll alédsd Miﬂef@od‘d&hat&}i@ﬁ&bﬁucleotlde can be under the
am no-term nal am no acid sequence anal ysis, ge

contrel g EqeUERIY SeaCH cesRish lsdbe rwrr(iszarﬁm andhess gequsaces which
t
conedS PSP 5RE ASHIRSLE Ao ol 5F 18 ol OPRACT!

pahy pept Iseguentd lmdmoIngarmﬁan@&ﬁhbprdpeamitnﬂbam mblBes between two

techni ques. An_exanpl e of such techni ques
nucleic acid seguences or the pror]ggrtlon of amino acu? rnatches between two amino acid

sequences. When sequence homology is expressed as a percentage, e.g., 50%, the percentage
denotes the proportion of matches over the length of sequence from a desired sequence that is

compared to some other sequence. Gaps (in either of the two sequences) are permitted to
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i ncl udes the case when DNA encodi ng the expressed
protein is inserted into a suitable expression vector
waioslo1ieds i n turn used to transform a host cel PCT/BP2007/058049

produce the protein or polypeptide encoded by the DNA.
maxini GO SR EIGRct 15 B4t O CopeEapDiged. 6 bases or o are used
more BRLYRUG! RA% b I8 IVAURD GRS cval %r@%eﬁd@nﬂk.atl"hé’ sl '98flefce
~enhancérs, regulators and pronoters, that are '
identifyé peswathat saquaess peitlenticel @kf, enta nublsodpbrosélortidstbasis for

coding and non; codi ng sequences to i t hey ar
nuclef§ SR JRno R el R YRS E P a0 R adidgoor
comp&IeRar e terin peRendet of @ﬁﬁ&lcﬁxwﬁgwi i9Bald@6ABY @Edparing two
~ Methods in Enzynol ogy, Academ c Press, San D ego, CA
optimg ned apdicneds| argetnc Compan Py 18 dow @anupg UNZcg o
timglipelggned ¢ dowy hdet Hhechunzies of
..pr .0 s, Qf , e ' r..cyto T .
p051t1|81%snagg\|$hz{hethg édres%/{é% ragﬁn% gc?%ﬁ érﬁiéﬁc?eg%&%syosctgg% Z'i"lll ?#g s?(?lbences to yield
the nusytst &fMmatdhed pARi@ts, diRAisy St @rmbdrofrnaomddeosisions 8y the total
expression . is directed hy T7 RNA pol ynerase, the nmjor.
numbggydnesiSionaidhp Fompiiten PegiahandmMhrlye thatsaalt by @0 to yield the
perce@_g%{lcg gﬁﬂ%ﬁ% ‘?d%ﬁti{)@ rlﬁgtﬂo &@Btcai%h%%egér eﬂbl?ﬁcg ?ﬁiéﬁ'ﬁ%% &holvRo those

ycera I nase or ot ycol ytic enzynes,
of skill ve theraotraptlefescriked arc fudthphdsphbtlase {e. g., Pho5), the

pronot ers of the yeast .a-nati factors, the : :

PPt SACBI Ao e Tt HATHBETISR F LRSI YSH ROy invention or
other BRIAGH, AEAY BINE BP0k BPMsioR ift @Al Ebyré, e 18 XROLRR PSS the

genes of prokaryotic or eukaryotic cells or their

polypuitid¢seproteinexpresicdusmeiontsi thatcyonksmieiretion of e eedtand docs not
e G R0 SR G ROy Rt oL [ PSSy o
polypé@@iél adyobyinsRaitansasvarnes il itcodieidddretR6 RMIcRIding fusion to a
ri bosomal binding site, and transcription term nation
heterodegnye geeeo acihecquenqe deletéan eftepripo seld testduss, 4nainp aeid slsitution
i ncl i ni ) F e )
e ) Sy BT RRRLEOA R VARG BEESE i, e
chemigaldhbdifio@tionqegpadéinivs ofhpdeplgtiegauge). i s advant ageous,
for exanpl e, |eader sequences and fuysion partner ,
sdgfeplupdity Wfpoi-‘él?qpélfi?ﬁ aRhBRIMERT e U eh R StpoT Yhregpenized

techni %s\,/ %‘fd(ﬁﬁé, OB MR AANGE ] ﬁné%%ferﬁlﬂfe a?%gagﬁf%n &Iﬁ)e,aUV

ronot er sequence (or other” regul ator guence) whi ch
absortant, c@ltsfughgoretopepasicaggeiateth ropohomaggremtdddeatenalaand SDS gel

Sl B BT ARl e o

of protIA &1 tht REIuSRMHnH Fhsoffbld BEMI0RL CEMLHBAN BNEES cMIESE] Al £host cell,
the same or different fromthose sequences which

the pabyneptidés afithy wssitinm iy et lerat alraal 156, 3% 8V 1A%, LBYoBEN, 40%,
0 I ide. The .t " " no 0
50%, i PRV 8ok s RWIGT o SNER R P nRr o 10040207

30%, B0, 80%, 66% 4736 RISH.TDY, 6F mbReOMAORA] ahdndf Rt xPedsted in
mat ches between two am no acid sequences. \Wen

the celldg framd an Risrepfapippnis frastiome 48 ertas cabpdimeats agec likr gulture of

cells &8‘1’/@%&@% pBE)’pgﬁt%eacQ{?he invention will produce at least about 0.1, 0.2, 0.5, 1, 2,

5, 10, 20, 30, 40, 50 milligrams of more of soluble protein. In an exemplary embodiment, a

polypeptide of the invention is at least about 10% soluble and will produce at least about 1

milligram of protein from a one liter cell culture.

The term "specifically hybridizes" refers to detectable and specific nucleic acid

binding. Polynucleotides, oligonucleotides and nucleic acids of the invention selectively
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denotes the proportion of matches over the | ength of
sequence from a desired sequence that is conpared to

W@ os/00t6her sequence. Gaps (in either of the tIMNII/EP2007/058049
sequences) are pernitted tomaxi m ze mat chi ng; gap

ngt hs. of bases are usual ly used,
hybﬂ%? Rt el wid s@inppder Ea@%ﬁteqrgﬁnd\wh con ag%%t?eatrmwé@gze
appreéiﬁ@lg aﬁféﬁﬂts%‘?'ﬁi@teétﬁ@lg %%{&Fuh@/ to n-BB@petcﬁTdnucI%@&é@@sc eStlrlngent conditions
dentity" means that sequences are identical (i.e., on
may b@ uset toewhicde stlyetivediybudizateorbamidgiohs ps hmtemdha@nt durd discussed

nerei G Ragl B TERBaR T SRR a TRk P BP R PR R "

ollgoﬁﬁ%ﬁﬂ@se aﬂlcdﬁwlé Mmdé &f thaliiehBé e ehdy nePTP a¢itl REqueNEe of interest
tInH||é©a|l uences over the cogparlson

will bwah@@w% 14@%11591%51@0" oh&@’nutitier8Ssh. Posi% o8 abthpemore (and
I CUrs Jin
overy eSS ER 20 A1 00) 36 08 bl of RLp B2 RO Sufing
condipp@s dré perSorntbid\undémygrindeat cundirdns atcomding ecbnpostidnabhgbridyzation
the total nunber of positions in the conparison
procedragigig asleacrigd tisheyihgisit-he result by 100 to yield the
p 0] vvl e, |
R s R e S
condl‘amrts vandh pgesarnte h}@dlﬁcrhylbudtzhmn biatvact tviredcomplerhbieatygrabynucleotide
ol ubl g" as, u erein with referenc

strands 30 3 BB d e S B e e T S & e bR eC lower

than tB@ﬁl'érrHﬂQHelﬁ%%f)@iﬁﬁqT%‘) foPa gﬁJeh pbHInbiMEStdetupl &38 b JSRARY ionic
portion of the polypeptide or protein expressed

streng;lemgi . | T}E},e tdmgtlnqﬁtb@tqutﬁmelﬁtaacpqllmctﬂotldh etrqmﬂs hndthgir GC
contefiGR R Rrartieai FPrags FHsreng HEN S ai A EGp B R gpecessary

for obRaiRiak MRRPEdDcOBYitP6f hyteideasesl Whc AnVigkhtmpefatnaé tunder defined
recogni zed nethods, including fusion to a heterol ogous

ionic grangth adi s q\dm%b%)% gép polyovclegtidgmeausnae hybridizds doa perfectly
it Yt [ C
match%@cﬁ&g%ﬂeﬂta}y pt da@ rdeigll é Sfea%n( cﬁag%sl 1% 61%255) ?g%ﬂa% el tg qg(ﬁ%%%% s@rmgency
of thegi?ghdﬁ%molﬂlﬂldﬁfwm@@é abgind b(ﬁ}atgi ﬂlhé) o &}r g partﬁudtillr tiu%ilx of
ydrophilic groups). The solubility o pept j des
may Ve thek %C%ijfﬂ

Hselpagres donrrgtimatng thet hm are aypila ¢allye O-C base
pairs %1 &}}Jl&%ﬁ"é estlrﬂa%&‘ﬁl)' d'bgtrllgl}(@%u‘%d@ Eﬂhe qﬁ?twtlﬁlr 'A]g" Bale pairs are

m ne aggregation state, orption,
eStll’na:te(htd ¢omtrgatd about 2°G epao atthaeoaggnabglaxlawnﬁ obahout 80-100°C.
regated. mat eri al ect raphar esij
Odv e%g”t I Micyed HP&’P@ gTPharF ¥al bq}ﬂl@lg‘} § ‘? S@ﬁkmg
1nterabt$01ﬁ0§31’@ern@ errt s, ed ANy mgsapfenqj"e%t@ﬂe Rnl hd 1 3OLuBh fhto account.

and i nsol ubl e fractions conbined). Wen expressed in a
For emsfde padlies carhbe é@sugrmé hates difsochgion taneperatere (Fdyobe at
Qut, 1% 0%-30%, 4
sppros o B0 goiab Mmd AU R P PR hsap o -5

wherel#GC2PAT 5%;1 #-'b?%e tﬁ@%ntQP/@f g41@ﬁﬁle-'§ &mé ®%e A% th8@%Uenber of
90% or nore of the total anpunt o protei n expressed

adenipgithypancgse ppigs, padi g numbenef ©fal Spicasins cesnesiyslprinvelyed in the
ﬁnnm%SﬁB?HQcﬁ, Qdi ments, a one liter culture of cells
pressing a pol ypeptide of the invention will produce
aH;Abaa&tm@bmuy b0 cdrried odt iInGxHSA, 4xBSC, 3x SSC, 2x SSC, 1x SSC or
0.2x SSC for at least about 1 hour, 2 hours, 5 hours, 12 hours, or 24 hours. The temperature
of the hybridization may be increased to adjust the stringency of the reaction, for example,
from about 25°C (room temperature), to about 45°C, 50°C, 55°C, 60°C, or 65°C. The

hybridization reaction may also include another agent affecting the stringency, for example,
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5, 10, 20, 30, 40, 50 mlligranms of nore of soluble
protein. In an exenplary enbodi nent, a pol ypeptide of

w0 b@siomsant i on i s at | east about 10% sol ubl e apdT/®P1007/058049
produce at |east about 1 nilligrantof protein froma

ne. liter c ul ture. term"specifica
hybﬂﬁ%nnn%%otﬂt wrth§ Brepnoq eg 5@( ofprrRAniq l%@éw&he Sthigerrayf
hybrldigétﬂ)nkh'tﬁ‘éﬂeﬁﬂed t%’%mﬂﬁ&eotl des, ol igonucleotides and
nucleic acid the invention selectivel yhybridize to
ndde eybrlcacatwnge¢calndsrlayn1¢éplln\ym byl mgleomsarstbpvxalsﬁwo or more
condi ti.ons t nmze unts
wash S0 Wi oy P IR St 65 PRI hHokS AR MRyl For cxample.
the tepbiaR@e B the dREh hiaQS iABYasbe tdsRekt HR: AGHIAYVE SB] Holt ¥C (room
hybri di zati on conditions as known in the art and

tempagityiehde eBoOHEP & D 0°CepE i@ OPS GShe. @fdngletrc The vasks etgpieny e
ynpu I t
cond T 4 RS ESP A0, YDUBISF A8y s camal |
may barfdll@wvedisy svcwagh desagosiCeachffot aboat ﬂStantéd in lQQ S®IC, 0.1% SDS,
I east 30% 40% 50% 60% 70% 80% 85% 90%
and opfgmally Gop adgitipnal avash HaPedPyC icathelge ﬁb%@tkér@ﬁutsema@w%n SSC,
01%399) - In certain instances, hybridization and washing
condi tions are perforned under stringent conditions
atixomgdiangsttioga hylati‘diiaam)al cohgahnnsjlnzhltib ownerpighc bylurdezatiandt 65°C

. s.descri.bed f her The t st ringent

ina slBidT sariEme Sp Yo S PmgEn Oy e S BT oFicalrbt e ons:

polyvﬁﬁliﬁ&rothﬁo&é) 0o}, boNae Mhﬁtrhlwn‘i’iﬂrﬁﬁd SREGH/H 6f denatured carrier DNA,
hybri di zat ' on bet ween two conpl ementary pol ynucl eoti de

e.g. Slacarah@bémgm spesmt PNAG fcrﬂoavedthot tew. wagsh sieng eirfi> Emadh fqr@heut

20 mlﬁ]&g% %%ﬁ? c(i F“gﬂtgs bg gvta 5.?(]%6 W)%R @E%cgtt tltoagb gr) g}gnutes in

szsg(j@]degtmed i onic strength and pH. The length of the
cggglenentary pol ynucl eoti de strands and their GC
edizatipn may é@l@ﬂ&tpﬁbyltrrdezurm\m nydieic geigh xsoleiva, physucleic

acid irg gc?iu!‘élxp{o'a fe%é adld & ¢ &(;cfftt i {hes%??&"t‘re\’grf oﬁtfé%bt\%ﬂée}% flcleic

Fed spec |za

acid i$ exma)edslai suip@ort Lmldehyhiﬁﬁmmed step e st dordgdtéd puist tp Hybadization.
whi ch 50% of a polynucleotlde sequence hybridizes to a

Prehyaeshfze&q Payrh eHEAd BBnpr entettt abapt diholhd. houfs ehlthgups in the same
nc
solutiGRatpariche fFe BpOGRLE B0 Hy Prd Rl FAR Rl ShEWIAPNTY
cmﬂpthmﬁmyp@ymaﬂ@nmthmkar dupl ex. A variety of
t ues for estinating the Tmare a
PRI S engs it g TRodhese Mlle SR ek asemae
deterrRRBY Ekﬁ&'ﬁ&n@ﬂ@rlﬂy tﬁé?sttlned Bgisain sehior exﬁﬁﬂte bese R @tdtScols in

are estimated to contri bute about 2C, to a

Molectuh@diletogtzalohgémlmx&n&@ns aBul1%86), ﬁoi)t)(ﬁ 3%\Sevé>rookm§ rae 1989,
MoleGPEIPHRE A b dafy fuhhal FoB Soriitind Femonibs S affeal )

Meth@BSRWMJI&PEBIbMES, WNené DE Tijskén @199 J@dbemtmmcmqwnh
For exanple, pro es can be desi g to have a

Blochsmé%&nétM@lﬁmtlern%@myur Hym@ll)zatmn W phMBsclsiateidPrebece.g., part 1
chapt%tsjsggts }ﬂgvg)o?ﬁaﬁgt!:lﬁles -g‘fl hybr{étéa%loﬁ aﬁﬁﬁe sTra{e%y)éf ﬁ@é@l): a)éldngnge

assays", Elsevier, New York; and Tibanyenda, N. et al., Eur. J. Biochem. 139:19 (1984) and
Ebel, S. et al., Biochem. 31:12083 (1992).

hybrldlzatlon

The term "vector" refers to a nucleic acid capable of transporting another nucleic acid
to which it has been linked. One type of vector which may be used in accord with the

invention is an episome, i.¢., a nucleic acid capable of extra-chromosomal replication. Other
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where #GC, #AT, and #bp are the nunber of
guani ne-cyt osi ne base pairs, the nunber of
w@d@sions3é hym ne base pairs, and the nunber of PEDERL007/058049
base pairs respectively, involved in the formation of
Iex i zation be carried out 5x
Vectorss’e,clu a%@ ¢ ghpliongmayisEeplcatiewand e PN agEuF sic agids to

whicH tﬁ@3§ hreaRQUA. YehiBMIcap @ol@@f%ﬁ?@ctlg%l %Lgxﬁreségn BOMERs tcp&zhl%ﬂ they are

hours. The tenperature of ybridi zati on"may be
Operatlmiy éalsﬁblarf: oefatui?d@thetdle astaxpregene yedébrst hbn gesaet.iegpression

vecto i Gt pp s B bs DRy T Bk TG RyBI Spfidhh which

refer fo@A@tiliaP ﬂod’@é’ stedng6d DNVA HdRcaRG Whedh, a0@Bl V@étﬁﬁfbﬁ‘ﬁl"h@e hét®ound to
stringency, for exanple, hybrldlzatlon conducted in the

the chipraesomese 1aftham9senb sresHicaton. iplesmis and feccsar} eregisady of

1ntercEé/:%reﬁl%$f %Qtﬂe las?&ld ?% tﬂg frﬂo@? &rﬁ@gﬁ'gﬂ%&\,{ﬁ%%@“g? nIaIPVézever, the

n reacti on na

1nvenM@SiS isteeded tofindlde suth oihieeforas bf st@psionvticiis whichBervat
the sane or a different salinity and tenperature. For

equivagnifangions pad paighdresene knewn B g SHOSeaYCBlY herie-eased
t
| ARl & oo GG AT SRR RO BRI o g

preseiviegn @bsendhef tha sdrgstRIPA roa R Nve saqiatless tt@ d/hiah thds;esppcﬁiselﬂmbind,
of . a deter 2% SDS.. | F

t, . )
such BTG crBe Tk o ISR e TR peTsE. bege
aspec€ %@br@&h‘c fiﬁb@tﬁion&%n{'@rﬂﬁﬁt@§a fn@th%ﬁ forfoteind Y en@@gf a nucleic

optionally two additional wash steps at 65C each for
acid odtmunvanionionatpesianthee@iin8Sampl, lmizswhoca“(%ﬂnp sepyof: (a)

providipf e AT a8 FRnCRESRHIROR 1B dFFp RPN being
complc@icARRY @ea pdrflyn BPenhadlet atld.o2thdine&ltlon; &) %8/ﬁtact1n the

pol y V|nylﬁyrrolldone 0. 2% bovi ne serum al buni n)_ and
oligorpgForgs withgfsaaplratontaating ak leps pnonsgleis agid underegpndigions that

oo ERUTRD TP LIS B850 g3
thered/f@afai (8} épsctiny ybfidieattdn dfahe albgonucl2Otids toutregldidaddd @xthe sample,

C, 0.1% SDS. Hybridi zatian nay conslst of
therehmﬁtqcapg rhe?g)r?%%%} Bickeigasidof fhs imvantion gpa pejtiog thereof in the

samplBUEH Sldth @G ket Qhesﬁleyén't e I‘PCd?lUéHl hi€s Qﬁie%o%l%@&&@&n’g he
i by ]

a so support, e.g en one nucl el c aci
presencs odrR nacleal dedl csﬁibp urventum qmaelbtybom memtf iomss@p byey) peviding a
onduc

) ed, prior t ybridi.zation br.i di z 0
pair of GG e T RopisTealier. sAut B isg Tkt s alsp adssiim length.
compl:bgleﬁfhkf"}l; & deQudiess m&&& wéiien tlﬁrlgvéi‘lttloﬁ NedS@Bein the sequences to
enperature as the hybridization sol ution (wi thout the

whlclbtbnpllmmlﬁteahgiesmt gomplementatiears laﬁﬁ)ten nysrooides aptaet; and (b)
contaestﬁ{g tﬁ? SP%C% (ﬁ:%h{:l (%t Iwolt a saarn?plle( an almng att li]%gteone nucielc acu{] under

hybridization conditions; (c) amplifying the nucleotide sequence between the two
oligonucleotide primers; and (d) detecting the presence of the amplified sequence, thereby
detecting the presence of a nucleic acid of the invention or a portion thereof in the sample.
In another aspect of the invention, the polynucleotide of the invention is provided in
an expression vector containing a nucleotide sequence encoding a polypeptide of the
invention and operably linked to at least one regulatory sequence. It should be understood
that the design of the expression vector may depend on such factors as the choice of the host

cell to be transformed and/or the type of protein desired to be expressed. The vector's copy
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determ ned experinentally by the skilled artisan. See,
for exanple, Current Protocols in Ml ecular Biology,
wd odws/oVicBey & Sons, N.Y. (1989), 6.3.1-12. 3. 6; PCHEP200T#58049
et al, 1989, Ml ecular d oni ng, A Laborat ory Manual ,
i ng Har Press, 1gr awal

numb%fh%iﬁﬂv 0 %}t@i thos Fons IB%%V anwem Copon qf ?@s%e\er protein
encod%&%%ﬁe \L&Qﬁr@l‘bﬁ’ﬁéf aﬂiﬁﬁ&ﬁ! ﬂ&'&érs' ShoBl PEN&IRsRIEFY. and
l'ecul ar Biology -Hybridization Wth Nucleic Acid
Pri%@lb@pressog V@ctplacrqntalnmgatmmiy@ciéﬁz of wvifenpon mn tpblebe used

f bridi t dth t . I
os 2 pfrgtisalnt OBl tniReRl SN b B o5 Bl Rgh o vaceine
(also @bhﬁnacelﬁl@ﬁl agént) tBpRCAR AN adBil Hdnd ﬂ&ﬁﬁinf@dﬁ&i whe B, S.

et al., Biochem 31:12083 (1992). The term "vector"
hyodyseifteriiay, potogefiursites syraptpas eapesiree ofithe dispasp of the agimal does
vcorf SRS TR RGP sy RS SR Gl o

admirisisteNdiucddic baid @bBcodd BaREanimakat,risk of beingiigfeaed dr ahabhital after
of extra-chronopsomal r Elicatlon. Clherveptors i ncl ude

beingipfgeied c Npalsicackt vaseins trshpelegy spr¢lbdescehchimdhesibr 8@ on
i nked
cecrfloME o 43, 5Pp MO Kot Agple ke, YORIa 3

(Felgﬂdn,egt ahy,dJ. Spléartatt|6\,(él3y77l6|(ﬁklgmeraeteﬂ p:eferly. 8cPdtentl6et 16103 5aBelgner,

" essi.on vectors ener al vect rs
ot al ) RIS 3419 Vi Tis Cs FHTHELERR DA UGS el b
electr@)ﬁ’tﬁ'atfe@ 'irm) ofe anﬁ’fhﬁs(géedw 0 WQﬁBﬁ RERY ettaP sldwd @f/681838'9bi\/ﬁalone et

stranded DNA nol ecul es inth elr vect or fOfﬁ]&fG
al.), viedipidh nggosnt@rtsI(s:eedﬁ Soﬂﬁsmrﬁemﬂ,(}ﬁ 5t Eelgm:regt@h):, or other mechanisms

spegi "plasm d" and "vector" are used
know’ilﬁqtilne gt%g%abl y as the plasmid is the nost comonly
UERGrek g6 tory 86t Olko bElaWRMEIted tnfebdcR¢RRVNiBN cdrSbe administered to
i ntended to include such other forms of expression
the taxgstaimg! ipHnduscsaipguag gespanssrie thapfeteitoensoderibyic amcleotides of
this 1&%&?&?00‘?1& ﬁf%i dnntPE g%)g%gs'ions%%?o?q ity %J(%reg%ne\;&%tor -EQI? contain
el c aci tion used as
eukarybt&gamsdsslon seAgecdsSutlothdethe Qtlclfadit&iep bé genmecittionahds eagseribed
et DNA or RNA sequences to which they
and t%@éaé?qe incif %wt B SERedE e aéwré%srﬁnn\r%@rtcﬁ%w giseribed in
the baferi@%RA ﬁ%ﬁ't&ﬂﬁ Hfeddn ﬂféq{oﬂ ikl dl"lf%fbaugﬁa 'ugpl@e@t d Qfrierldf the
one aspect e present invention conte tes a
expremmmwr choudé beettemgtetfvat gilesensec. o(f)n@camucsb Shigelaispp. of
i nve t%on Qr a portjion thereof.ipn a sa

Salmcwé K- f(éc}gq étg)s, aélfiAe(%(ym?ﬂsd,W d Ms@to&wmergptle%’ thtal‘g ﬁave been

atten&{eldqm el phdide Eiarﬂqﬁ@s%ftﬁésg hlcthati! 8P bl dfmdiif U.SNSidht
he ol i gonucl eoti de bei ng conpl enentary to a portion

5 8246P8 4Brouchen st i B, S)fPatehiéiuSﬁY/,éﬁQ (Rrvellg b al doktiSaLeiench, 1 170
(POW'%L gggr}u&ase J[eaﬁ%,gpé é%@gﬁqt}e %t al ,ﬁa&{gﬁgg ﬁ%?n%% éﬁaﬁb (Bowell et

al.). hybridization of the oligonucleotide with a nucleic
acid of the invention or a portion thereof; and (c)

d é\tl@@taitlﬁglywl@ pobinggleotides of thinmventigsisn be ebicedie eestam viruses
Whlch%? L %E&ora ﬁlallv%ctIoF% caﬁ%ﬁﬁ&iﬁxg#éﬂ? Lh%kf%otgﬁlts oF {Hlpﬂlvgﬁ?on on the

sence a nhucl el c acl nventi on
surfaq@Qif theO\ﬁnIsh@f @@y polyriubeotides of this invention into an amrnal cell where the

polynucleotide is transcribed and translated into a protein. The animal infected with the viral
vectors can develop an immune response to the proteins encoded by the polynucleotides of
this invention. Thereby one can alleviate or prevent an infection by B. hyodysenteriae in the

animal which received the viral vectors. Examples of viral vectors can be found U.S. Patent
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sanpl e. In another aspect, the present invention

contenpl ates a nethod for detecting the presence of a
woe@Beiw3@ci d of the invention or a portion thRCEBP200TI058049

a sanple, by (a) providing a pair of single stranded

5,283,100 CRBEHHAGE A U SriGER! SCAER ARy SCaYHEHE ok Patnt

5,712N48l®RiugpiRsi d of the invention, and wherein the
sequences to which the ollgonucleotldes are
cdip n)elyamlacvtydeaqf ehfamvttémtmaselw wngd te otuise espragamt and avdr-

expreése#ﬁ Qafo g;gelg? g? 8§§F Hbvr? %ﬂfp: & ﬁ% ngog)g%a Ecgjaleﬁ,ulturenﬂre) lg to produce
proteifly Bf pcclyge%hu@m irfeQhd FuRid:préteins FPbIypitidgs.t he

nucl eoti de sequence between the two ol igonucl eotide
prlihirepeentign derteins thet kast pelbtrenséccindexiding eccombirat gene in order to
expreg A8 SPUERG RnibReT DN IELPEL] RO DB RUSBADG Byt

cell. FdSr dxamptaapbBpeptileasfalidiarciapaniy of eﬂpk@sedm&iatﬂeﬁﬁll cellhguch as
ol ynucl eotide of the invention is prOV|ded in an

E. colex%%eéfs@al dfbasalovBEs e v inh T Mantpalesrcelie ledbersipgances when
e RO 8B BPYAD 8P e P BREL O BRI s
knowtyéo tlnnsi@slslﬂemhd thdat. Alditideslygrhedfost dudl magpbee&mpmmemeadtmh tRNA

0 ch factors as the.choice .of the hpst .
moledlmof BPaIS Foier Bt eaigp DT Bt opp bGP peptide:
Alterrgl@i%l&eﬁe hﬁcl@@tlcfexs‘%ﬁﬁél%g thay Ha&1¥4RAUObpBmELRYPYERE in thdBost cell,

ty to control that Copy nunber and the expression
yet th@proam potdueed wpmltiehane blgbcb@wldg}' t Hlze @r@médl'y engoddd pagtein. Other
c mar ker s,
me @B} ff PR it B TRf ab eSS P Gl ngarndp thogg inthe
art. i nvention can then be used as a pharnmaceutical agent
to treat an animal infected with B. hyodysenteri ae or

ad'ha pregertiimeentian Suther peraginpiosnttheds of pgeducingttbe ml@mﬂdes of the
1nven§5]n aﬁdrn&gm% feo ?}}3& 'c@l@ tﬂtaﬁgfgc% (F\%ltwla}l Qx@’es%ﬂé’t} ﬁéé’?og %Bgcg dl

tore ons and cours I Sseas

polypéﬂst&ieamtmhvdﬂ@a ﬂmchnmﬂﬂuﬁfdaﬁfdedappﬁmmmﬁmanﬁ twslicrvg
an ex reSS|on vector as_a pharmaceutical agent 0
exPren of s BOYBETHFE @PEeuae T e DRlBBSINAS Tghee cafcarnd Apolated from a

rnlxtufé ek gﬁ?ﬁl@ uhpéo%@atlﬁg cﬁo(?#elﬂﬁd@ nAg?Jna@\fietlf thPFIIPSeptide may

ecte el c acl technology 17§
be retmbdl eyteplasmiseltly ami thh eeld%rharvéﬁtﬂdelydﬁtmrd tht pansn camtde
fpztjgeﬂ]t ug‘glgcl&g%st lfﬁgggegﬁgﬁgdlgﬁ%&hﬁ er g(i}olgfglt %‘;j‘t@lgjfesr'hedia for cell
cultur® vafb7\3@1YK1§ov(1ﬂ: R tﬁ@ §1rt Tﬁ@ P@l&péptld@ rl‘ﬁjayl-besisolﬁ)ﬁéﬁ Sdim @elﬁcl@bu%edlum

(Feigner, et al.). ei ¢ aci d vacci nes can
host cpH@ @c befdi usmdeqhnme@kmwm mthadlé fempurifying @notbl@s lncludlng lon-

exchagge grlggat T}'gtgaglgg c ng?%g@}y, gy\oa)f ?t%'%/} oﬁS e%c 0 l1101%515 and

1mmuﬁ@z['ﬂ’iﬁﬁy blueficatios @8thnBbodiad §ietifle, féPgar&dar df)@tbﬁébedf,a ®lypeptide
al), or other nechanisnms known in the art field

OfﬂwEﬁﬁmégglon vectors can al so be transfected |nto

bager {écfié‘ WP &EL J?-ﬁ u tide of th
anp i st PG B EaRTMVELEE SR bl B Bltpspide of e
invenmc aaisthdased eprodadeanictalasinait form of the protein via microbial or
cukaryotic cellular processes. Ligating the sequence into a polynucleotide construct, such as
an expression vector, and transforming or transfecting into hosts, either eukaryotic (yeast,

avian, insect or mammalian) or prokaryotic (bacterial cells), are standard procedures. Similar
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this invention contained on the expression vector. The

expressi on vector can contain eukaryotic expression
wgee@amrses such that the nucl eotides of this i POEEP100TI058049

are transcribed and translated in the host animal

Al ternatiyvel e expression vector can be

proceqljh 6E FIgHGFalhn g oD Bt ezt N L@ AraDp BrSra gyt pobpgptides
of theNR=ntiBA by Rhicrob R nlrasd & tis@ué"&ﬁglr@%cl@ncﬁ%f ier of the
expression vector should be attenuated but stil
i Susghly gect@sdorthn cxwessBin afel oy eppids oS4k urmepelld)lalngblpe plasmids

h d. A .
of thertgfin b i RaRRA puf e BF SEREREL SRR uids AR A7 a i RT oftsmids,
pEM BB &iSp | ¥¥miti i §FX - H@N&@Qﬁasﬁﬁﬂh BB TheUBEVdd DI AdnSds Bﬁi}ﬁﬂ'@ derived

5,824,538 (Branstromet al); U S. Patent 5,877,159
plasqu&fmmpmétonan pyokagyoge ceify, é‘#ﬁh #,11 50011 Tbe yainusincthagds employed

in the %lr?p)arattllgg%é é@%%ﬁﬁ tigar?(p Qriin%}o??%r?@ ?f ho%ltt ?gan)sps %peidwgi ?%own in the

art. FppbtatiglitableicdpRsaddn §yRtednd fovBath ipeskae@sticlaad rahlaar@@hd dtlls, as well
certain viruses which act a vector. Viral vectors can

as gengyal fgombpng grocedies, ser Mplrsulgr Ctlcmi@g ke ety Mﬁmm{ean Ed,
j f

Sk R A ek Ay el s SRR

Chaptess toraaudsl@r i bed and translated into a protein. The

anjmal infecte the, viral vectors. can dev an

o AP TET 90 DREMBIE S 4 ™ G e OBpore a5 parfofa
fusiorpé’én)é RGhBRE b 4GS O dcl dalSenk B ¥R diFRRLEPNYPORIIE 2T he present

l eviate or prevent an infection by B. hydodysenteriae
invenfign ¢dngcraplaten bn wolatdd padymiclestide hentsinmgla m@bﬁumcsd of the invention
aml e viral vectors n be found U.S. .. .
and g R €l ot ool liaanieFaY « Poclselnlidie kg Byme o he
nucle&tﬁiéﬂs@@!idﬁeé behealiclelc)acansf the vemadreddtaste édeddd aXBsion roteln
The pog%nucleotlde of the invention ma

contammdt £ ggt@@lﬁwué? eedidsn Thadetsvadegous Pebdrpiidegnaybe fused to
(a) thé) 8' t%l%? Bﬁé gfethg E?%ngtldgvo? ﬂ{e 189 ﬂéﬁﬁg@g hse ﬁ-t& { SQhé Eolypeptlde

of thenm@dnudn,rtg (é)uﬁe Ontephidue amtSthe IN-R2inyHIe joff ﬂféq&lyp'Ebtlﬁe of the invention.
i nvention &Frtalns to a host cell tr%nsfected wth a

In cerfad BIBINFRANtIC JEITED P EPUS SERICNESOSR AP EB RO MP OIS peipt g ths
detect‘ichﬁ idoh¥oR! éo‘ﬁﬂn 12-5|'t‘i§n BRSb: &ﬁ}lllzm o %é&%f}(fﬁ%@ﬂh@ &/\9 1cﬁ it95 fused.
eukaryotic cel For exanpl e poly

In still othendrmioodiments, tthe batprodseeasl séqueha@cineodala I:E)d?jl’ﬁeptldSSllch aag poly
. E. col.i i ect cells (bacul qviru . yeast | ant, .or.
His tafgumye HArOS B teT 1. PRUSRCH FOreHuRk DGt ol 30btedBiin.
malto%ﬁsbllﬁﬁﬁ%rbrotbﬁl paﬁo@%lm %/pdl'@i—hspﬁslb FIAG] VSor8SPbLST -
S

her suit abf |'s" are known to those skilled
Hﬂnnmﬂgbh@HaMDwHA@ddaM@n&WKyEImhédMOst cel | nay be

S | e t RNA, ol ul s ot t f ound
BB S TRAL Rl b B RIS B T Rt ER o248
1mmuﬁ@édﬁﬁteﬁ£%rﬂ@mt ofh heKypaitidéaifYhe fbentiduc |PB@EX5’#@)1§ eRITR6 Rapsid

ma tered to optimze expression in the host

proteig @i rotayigts maebgissd @ an privynRledicwaiiicd PrAse fofi pgstions of
polyp&ﬁf&%l Qeher bPent I?I?on%lfﬂegik @&Jnll gr HMhO {%% d}{a%red'l Bartlgeh%e nucleic acid

sequences corresponding to the portion of a polypeptide of the invention to which antibodies
are to be raised may be incorporated into a fusion gene construct which includes coding
sequences for a late vaccinia virus structural protein to produce a set of recombinant viruses
expressing fusion proteins comprising a portion of the protein as part of the virion. The

Hepatitis B surface antigen may also be utilized in this role as well. Similarly, chimeric
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met hods suitable for maxi m zing expression of the

pol ypeptide will be known to those in the art. The
w@r@smnie3é nventi on further pertains to met hodsPOI/EP2007/058049

produci ng the pol ypeptides of the invention. For

exanpl e, a host cell transfected wth an expr.ession .
constijgi(gfling rﬁ%@ﬁlﬁa PEHBP U Inge R?Fl?lh%p 4 PRISFRITGR Oy Tpsntion
and (R oliBUBEh A4DAR T ABRIRRT BALEa ORI ARSHIARLL ATty (see., for

expressi on of "the pol'ypeptide to occur.
examjple] K Bpblicdaomd: 9853 E0: endBvansdt ilsdll 2% dVafiwre339:385; Huang et

LA e R S A T
I gLdbR BebtEME ARy EsoiiteR!thy cxdéhsion@nak H@ﬁﬁ@mg%&f Bfbteins. For

| ysed and the protein isolated. A ce cul ture

examplacd plrpeptide pf thelipgntigpglay bgraneetse es bgpitatigae-S-transferase

' I [ | ; r .. i -
(ostERLIATSCIE L (R 6L UL Ry B0 IR o
polypsiticwNthdiaséntioal $uh athrbeihthu sk@f dle@thidrpudsivkriadmatrices (see,

the art for_purifyi r)‘? lpr oteins, including ionexcha
q

for cxamplonhitigrapiecofen Malpeulat Bigfose st BhFagny; (N ¥ 1hn Wiley
diben ' o . .
& Sor%, W@i)} I‘il_ra"fﬁ)fhgperﬁﬁ(l)cﬁftﬁ%ﬁtgg%&rq &E_C??lggl mﬁ&faﬂb g‘eader

urification wth anti i es speci rticul ar
sequeng, swghes agfola (i) ypepkindse dtaviape sitawognericont thEMissrmanus of the

desireg,;f)%!ﬁtgf%ggq {Seggrlrjnggl%gﬁggfeﬁgi y Iail:quv moﬁr 'ylc tzoenlu(gtgtbee g)sﬁgsrstecii ?IPSiOIl
proteill !B?C&'f'ﬁlﬁt}ﬁcﬂr&ﬁﬁ’ﬁgaﬁﬁﬁ hsih @6 Wi mdtherc AR Or8E BuMfidition leader
m Crobi dl or eukaryotic cellular processes. Ligating

sequen¢remeye thee ihe subsegecndly pengvaddiyelotdtmentootisenterokinagafoprandde the

iR Rb G E: SE RN tlal ity &y Rl a1 LG BRneent

ct al., PARRL/b@83:8072)pr okaryoti ¢ (bacterial cells), are
standard procedures. Simlarprocedures, or

md eFlnigues ifeimaking fustn gopay/argavadldpionye dstantighpghe wining of

vario SR I Ay PR PR bl B b Py o™

accordamice With coxpmginailaschaiquas,pedpieant bat-eidcdve stapyerdndeditermini
.include plasmds of the types: PTr cH s-derived _ . .
for ligghign,frHEctigieenzy@e digsdtign Rneyde 195 BRaprigie terpupy, filling-in of

cohesRle233 %s;a}ppgdéi}r/ﬁte} &ali ﬁogbﬁﬁggegl%ata A tf VY ﬁlgdesiéable joining,

pl asm eriv asm ds pUC- deri ve
and eypdyasuic digatior. lexepothsserobodimentr tlednsgion pencoedy bg sysitiehizad by

E,. coli. The various netho | gyed in the .
convegiegil S5O LN ienersr Ao ool BBy
ampliAEARR T Ten AfrEeiE]td ms P BWRariid bheudtd anche¥ %&h&@ Ryhich give rise to

sui tabl e expression Systens for both prokaryotic and
complsglcataypoyathangs bstwegs twie consgeuttysrpenafragmensrvihivhrmay subsequently

r dures,. see. Ml ecul ar d onjng,. A Laborator .

be anfiuG3P e5Te BERimal Eels SeqRROISRS T el SHE khrodgeds i
Mole&lT BloBRY ) Ju8. Aasubelret kRbRIhatwilyy Bres, 19D989) Chapters

16 and 17. Codi ng sequences for a pol%pepti de of

i e ethesembedimpits; the S1vsbie g Vvidss forpagleicgicids of the invention
immobilized onto a solid surface, including, plates, microtiter plates, slides, beads, particles,
spheres, films, strands, precipitates, gels, sheets, tubing, containers, capillaries, pads, slices,
etc. The nucleic acids of the invention may be immobilized onto a chip as part of an array.
The array may contain one or more polynucleotides of the invention as described herein. In

one embodiment, the chip contains one or more polynucleotides of the invention as part of an
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fusi on gene including a nucl eotide sequence encodi ng a
di fferent pol ypeptide. The present invention

w@omsenpBat es an i sol at ed pol ynucl eoti de cont aPei/BEB20a7/058049
nucleic acid of the invention and at | east one

r ol g S se uen encodi n het.er ol pgous pepti de
atray P'Iel?ﬂi bdp Aprat F‘&S%T?é“ cPEs F‘@‘@g%‘%ﬁ%ﬁte B9 he

polynﬁé{g(l)tﬁ{e% aC| d of the invention so as to encode a fusion
protein containing the heterol ogous pol ypeptide. The

hét epoifoguisrpol sheepréndien tiegre eprovidediisotadel. /yhéysenteriae

C-t { | f t Ll
polypgpidERe Biffimilsad o PR R 85 Ri SRR e iRk e
polypélﬁ)deﬁ h®1dee H&iabRURe BNRl AN P 1@ pBIypestidE afdyovided in

ypeptlde of the invention. In certain instances,
SubStatnﬁé heviefiest iogdus sequence encodes a pol ypept i de

e S
e L e
(c.g., fnngedl.in bﬂﬁroSdrl1in|rmmbh)g[cal‘:‘pi’©péiitlﬁ§)rdf$he fidige fﬂtﬂl-&"n(gﬂggﬂy[&ptlde
se uence encodes a i de such as a H s tag
Non-fiyetiongjapolgeptidgyy a5 e umlu%dd‘fl&% the scepg g %Wﬁn"éﬂ%‘%ﬁcﬁ‘@se they
may bgﬁlgléf}]i? E%r éﬁg{b@ee, Eﬁgélﬁt Aéoém%:éﬁ%g flg{cﬂgfrl{ll%gﬁfpg#t?%ég. TRE Ib)’ologlcal
propertmmmﬁ algdlmgmb | fragpuetse bnderaatves rbtaans oy id typepept beddetermined,
Fus pressi.on s tens can be useful when it is
for GXG’%‘Q er 15 ’PSOOQF?)IBE’G B munogeni ¢ fragnent of a
p?b% tdedenOfidi E%nhlﬁﬁ@éﬁt Frnedi@in CXRBiGos, EddCMEEpared
capsi proteln of rotavirus may be used as an
synthétrpalin 64. o gusing e rw ek knomot te¢hniduss of)snltd mhase @if solution phase peptide
t he oneric fo

synth @G Y PERLLHG; ol nble D RE BRI wf e Rl hOs AlBkBgay. e

polyp6@idce s PARAhVaLIHR cArge ﬂ@gzirb@ Osifg mumbwa@aﬁétﬁeengfne&ﬁeg
i nvention to which antibodies are to be raised may be

technigneso ppdesarieRfl infivo Iayetuspher gabedivents theolynshtiéds can be purified
R R DR A R S

plasrnuj fabice8 Sscex ) @S @ind Grohu siioialspinelueings batamyp tinticd go, q)lg, chicken,
rtion of the protein as part of ;he Vi rion.

goose} Ykt (WK Baaliot-duEneantoply- Aag cal S8rsBehamsar; %f‘él%“? jTabbit, ferret,
horse! QMR bR $helS, APbhimaPLdH bl nafilRTiC NSt FUCL S
|ng usi on protelns”contalning a portlon of a
p (ﬂhy e byadjzeermérldehmlyp@pﬂdﬁ araiogansinchele phrdse pulypegtideapsvidg the

. pro e| n e created to hance [ ni ,
amind 0 SN DB of Q' 6 TR 804 e S e Gfother
amlncﬁich Gvii%ﬁ%)lbsl\tﬁﬁﬁﬁn@ 4338t ﬁ%tanmﬂnﬂte? Eheaflmlo%ﬂsgls&}lvtl of the

Virol. 62:3855; and Schlienger et al Xﬁ r ol
molegB:. 2) Fusion proteins may facilitate the expressi on
and/.or rification ot el. s. or. exanple,, a .
o B FoHER, 5 RbBsRIGR B PR Pl ded speombinanty
or by Gﬂldﬂll@&lf‘sbfﬁﬂh@mﬁaﬁd RiSh&ftasoth&SIkYivhtirds @R aﬂeﬂ@é&h ther&@fCicluding
GST fusion prote| ns may be used to si
fusiorppriefeinse By & ustd 2 AHGMPHEIELTHE gﬁpeltafﬁeaﬁtngv@ﬁ% thehrecagnite the
polyp idobrough the use of glutathione-derivatized matrices
%5; for exanple, Current Protocols in Ml ecular
BIAD]InO@yule ed%ntidergcIbehereit issdapabl€ N dpecifitaly inférheihg with an antigen

recognition molecule of the immune system, such as an immunoglobulin (antibody) or T cell

antigen receptor. An antigenic amino acid sequence contains at least about 5, and preferably
at least about 10, amino acids. An antigenic portion of a molecule can be the portion that is

immunodominant for antibody or T cell receptor recognition, or it can be a portion used to
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& Sons, 1991)). In another enbodi nent, a fusion gene

coding for a purification | eader sequence, such as a
w@olog{18&) / ent er oki nase cl eavage site sequencCEPCHEP100E058049

N-term nus of the desired portion of the reconbi nant

rotein, al low purification of the expressed )
generﬁa ép aﬂtqudg% ithe mgleg fhﬁ iCPW&meE? BHEBIP OIS LG +
moledi! Bt irh@8hPatic €A Mé&!&%ﬁﬂ 9 Qnﬂi%’e%ﬁeﬁeeﬁ SPUENER 1 TRYnUd8hic,

be subsequently renoved by treatnment with enterokinase
i.e., capablsrad\elidéing lae ipowin resgopeotidiont § earger. see Hochul i et

al,.,, (1987), .J. Chronat pgraphy 4.11: 177, an ankn t
o P A0k & e A TG B PR e e o R R R throor,
that bfnds ia@ﬁ@cﬁlﬁ@%ﬁﬁéeTlﬁ@telrmkdﬂ@wpasgésslﬁﬂ'}dl&iaﬂl,%noﬂdéﬁ)njw lafdl Bifimeric
NI AT PR L O I S
v ' : ni ) i.na. bl - ,
48163 TEN LN BN SR YRG! HEki S, Pl g Fco
(includingsatglOthairoapibodicsle Acordipgly ot phtage tatibbdy molecule” in its
_filling-in of cohesive ends as_ appropriate,  al kaline
varioyssapRgtieal dommpseigtunethiereig cavismyplairidwdh pmBYtact framypegjobulin
molec?l@an%%%ﬁﬁ{dn%ld ‘%ﬁ&'aQ@v JHiGNoE %ﬁh&ﬁ%gﬁjdﬁﬁﬁﬁ olééﬁ?e containing
usi on gene m e”synthesi zed by conveéntiona
the amibtodlbnfcmlgﬁinigrsﬁb.ggnﬁRn'gntﬂqu?@nébﬁliW%teg ymﬂlhe}simansl.lotoﬂion of an
) ernatively, a i fication of.gene fragnen na
antibagly RO S EPIBRFSC OF R e IR bR aiabfs o TP R ang Qi Fegpns that
speciGQMP LaRRhahigQver hangs between two consecutive gene
fragnments which may subsequently be anneal ed to

gEnemplagy antthodyerdlecutps pee iwtgtiemoenqeetnilinfrogleanespibstantially

intactggjlhlgl?lgélo rlﬁ%r%&%:mael‘ls %1 | gecll)'l | é%Boifo a{nﬁ%lﬁlgglsobuﬁlfl fc’n%Peeclule that

contaﬁﬁb@ﬁér%@é,ﬁnclh@iﬁg itiy4e phiidAs RAGVH BEBe bAras FHE | RLS Fabdend F(v),
~of the invention immbilized onto a solid surface,

whichy pratiensi aigy prepireadder useiia thn therapeydicanetBodssdeperebed higecams |

. ' ‘i D ‘
o8 i Py SRALE o bR SHLAR R pRURRM AL Blucplycic
reactiSih bE@Hainednd.pepéin, vespekavay ami wWibstarbtidllydniaoiviibbdnmokyuleeby

i mobi | i zed onto a chip as part of an array. The_array
methqgg ghat am\ﬁfr‘lﬂkwén-o&%fef exasngridier Byentdd 4&&%@ to Theofi[9polous

et al. iPﬁB%ﬁbQ&l fﬁ%leggl%gb}t%g RENE ell-kﬁ?\gﬁ] Gné 5%%@?&{?%{13 frohﬂe(ab‘)z

chip contains one or nore polynucleoti des o
portions fdlvmiedrbyasdyséinh voth racraaptagthafol pbHihg rlisil fédet boakds linking the two

sequences fro he nme t.ho I C species as such .
heavy AR RAET @t Lol ™eq RY 2IkSTRIPPT s TP oftn e teHpmercaptan with a
reageht MBI hd BRo4RBINEIE. SARLANBHREEohatiR &@acBantmbq?mwu%si@e

pol ypepti des as herein deScribed,” and al so the

prefenst hateiol eot i de sequences encodi ng t hese pol ypepti des.

I AL e R NN
antibdgl?g]%ggi{@?gﬁe%}egﬁgg&ritb}ﬁoefg AMViBOdY Edbihinlg sha¥gyadReofamm@beeacting with
a particular antigen. A monoclonal antibody thus typically displays a single binding affinity
for any antigen with which it immunoreacts. A monoclonal antibody may therefore contain
an antibody molecule having a plurality of antibody combining sites, each immunospecific
for a different antigen; e.g., a bispecific (chimeric) monoclonal antibody.

The term "adjuvant” refers to a compound or mixture that enhances the immune

response to an antigen. An adjuvant can serve as a tissue depot that slowly releases the

antigen and also as a lymphoid system activator that non-specifically enhances the immune
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(e.g., invivo, in vitro or inmunol ogical properties)

of the native full-Ilength pol ypeptide. Non-functiona
w@odogpepss des are al so included within the scoper/aP200esso49

invention because they may be useful, for exanple, as

ant agoni sts.of the funct tldes The
resporbﬁe&?lgaﬁi €&t it Wfql@%v Bfﬁ%ﬂgr@&e%do g affwnmgies, Menlo

Park, @‘ﬁflfo\‘ﬁﬁ | }/9%51)}' Qb@éﬂ X%nhfér;y\’bﬂa(ﬂleﬁg@@ltﬁﬁﬂ aREe el @M absence of
for exanpl e, by nméans of” bi ol ogi cal assays.

an adjpwintpeit fatlds cliding hudprgonerilubg iremuné regomsat s\dindnts include, but

are nf F B St Rrsdi SRR o PP 257 P S peponin
mlnerﬁpéellg 4R ap BRSENNEIH I deeki 8, RtTRR! 28dive SIBlaBE@RUYh aSRbdlekithin,
phase synthetic techniques are enp

oyed.
pluronip pelyakst pelganjons, neptisies.\pleqithydesabpn ehwlsionsekayihol lnapet

herno%gacﬁrr1 ?ﬁ) ﬁg@%hg@d,&g\g\gﬁ elglélgf])?ﬁ%r maﬁ%dﬁpano t gh ABCG (bacille

CalmﬁfﬁQGdérWthd ddnenepaty figptpaies:. Claﬁfebz&)lp,uhd: ﬁdjedan{ & g., by
innunoaffnité(Eurification) froma biological fluid,
pharmggeuficgly peper@bie- | imited to pl asma, faeces, serum or

u Rf*aﬁgu{w?l%g&ﬁﬁésr@o% ih éc%,g{ntgg bﬁ A 3Pthe! .rSQJcﬁﬁrb rBrg;%o’lyclonal

pi g, goose, rkey, parakeet,
antibddlimkeme ebdgpeptdds, of o meanthmmﬁoe the yeduzitibn of atkiﬁjotiy, various host

animg e IBsR el b iec i MBI e P br Tty dicl iV but

not hrﬁﬂ@d RAUESts! Hﬁéeugﬁs ,shQpes0l yRenhiode §mB§d‘ihﬁQt tatf)%l}%@btﬁ‘& of the
acid Sequence ereln one oOr nDre of the an]no acid

inventerecalisstonjugated tovin imanoedearc camlfnroe gc bevingparhm albumin (BSA) or
Sstit utlons d ubst ant i al al-ter
weyhel b iochys O £ o P o i Butstad 0led B greess ¥he
immuh&lé@ithl @Eponkd) &lcpeidyiest thd @8st@hbediie idcMideid bt moPhRdEE AFreund's
reconbi nantly or by chem cal synthesis and fragments

(compdete gng @coaptdte)aminged gsls saplhpoywasunhbydetide. sqefhemnatige

substafnléec’g 591@{1 RE §; ?16 1&3112@%{ ﬁf“c p%?}gog %‘f’)ly%ﬂlo{n%g@?e%noﬁ ?mglemso.ns,A

nera n’ze pepti

keyhdlmhmpeﬁ Ieniogydrany, dgenoicnobiend pdtentiallgapeidl urdin adjuvants such as
pecifically interacting with an antigen recognition

BCG f&%@ﬁvémélfte (8T hIRGHe T SYLE I UBLRIAVHE. an
;ﬂ@*ﬁgﬁ@pmﬁ&ﬁ bfmbASHbRP gryt}boa{esﬁnféa%& tfUrl g%e%@ﬁ%t&&he

genic am no acid sequence contal ns at
invenadrguhy Schaiqde fraepevaleb jorabe pmdsd:tlotmhxf antid@ly rauhemdes by

.acids.. An anti.genic porti of cul e c be.th
contirfgps el s 38 ST R nfse gl lg R Gagt Bivd e
hybrid &R iqiE5AGM 1Ly &nelogéd b3t K%ﬁfér bzeaza (mf5§ NaRrE98d:495-497, the

togenerate an anti b dy he nol ecu e conj u%atln

triomg teehrziged, gltmhlurnqatﬁicﬁlé hybrtbdoanactachmeue [ﬂﬁﬂZb@tmtetl f dP33) Immunology

ecul. et hat eni c nee
Todas, FRT ARy ANTR BT Enh R 0, Pro®p TP g b Boaics
[ColeieMAM I8 D SPV%O c WhlkiHbodieS Bhd Cokicer AMerdi pR U6, Afan R. Liss,
any |nnuno%IobuI|n i ncl udi ng anti bodi es and fragnents

Inc.]. tlm@*@ﬁl antibody-producing cell lines can be created by techniques other than fusion,
such as direct transformation of B lymphocytes with oncogenic DNA, or transfection with
Epstein-Barr virus. See, e.g., U.S. Patent Nos. 4,341,761; 4,399,121 4,427,783, 4,444,887,
4,451,570, 4,466,917, 4,472,500, 4,491,632; and 4,493,890.

In an additional embodiment of the invention, monoclonal antibodies can be produced

in germ-free animals utilising recent technology. According to the invention, chicken or

swine antibodies may be used and can be obtained by using chicken or swine hybridomas or
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that binds a specific epitope. The term enconpasses
pol ycl onal , nonocl onal, and chineric antibodies, the
WO aw8/0nBé | oned described in further detail i nPQI/BP2007/058049
Pat ent Nos. 4,816,397 and 4, 816,567, as well as
en b|nd|n ti.ons of a ti.bodi es,,. includin F
by tfa#IIfIa g Bygedls rleas ﬁf?%&ﬁuam Hgosi %&C& aeepIfinedaihieyays

technf&ﬁé’sode‘:Ierf@)gIed/ forttlIiI&%IBBﬁéiﬁ)ﬁ of aElIlInIéHEI Xnt@%d%u I ¥orrisdn| eI §l (1984) J.
varil ous rannatlca fornms as used herein Contenp

Bactebiot.hl SQHSWOmi\hubergm nbg(lla&éh)l NatureoB 82 60460% dlakieda et al (1985)
ion of an

Natur TR By sicte I ahe o aousd A THa o e Saghific for a

polypelﬁﬁfel d7 @lﬂB’mG@iﬂI@in% &'vhﬁh gdnSs frbAtanSdntib6dHidlecRIRIoF bftopriate
an _anti body nol ecul e conpri sed of heavy and [|ight

blologheg@ﬁtlvm Gaatheaisedi guelypuibedich atsl withis gicoigepe fthis invention. Such
chlme§I%%%I1I)+cﬁ9§ aIr¥ gpéf&?esd @P u&thtge%%bgf]}ﬁ@ 1 rlﬁls@.{xyek I&o &Iigorders
nolec I htact I mruno

ules ar

(descisbdashan), skt yheiantibedied mnmglla;b Uikl thaol ;eanug@ﬁc attbodies to
those portions of an immunogl obulin nol ecul e that
induce gk AMENG FEPYIEE AR @@élculaﬁ &1 alsTals reeses. HMsERs known

' E«kck&%l tb tﬁeng\:z 1on BRhniqhdstRsdribea M tﬁ& )odquBtf%Y smgle chain
Yerert d'hg th

portlo are erie ruse int er apeut
antlbddeI(UdSs Pdenc 4;9%,67 Hereiba adﬁabd 'am:to&(catsin)g]&e q:imrt amfm@dxeﬁ specific

for anr;@ ‘g% gI‘thLS glglIgﬁtﬁongr Sé(gg dplgé Lhe gé% %?VI Iﬂ'ﬁ&f utilises the
technﬁﬁg’ssaéﬁtﬂbe@ rob’ th'e I&Bﬁ‘&fucﬁ@ﬁ bppéinyex%?és@l‘éﬁ Ih%?arI%X [H@s@k@ ds 1\% 989)

are wel |l -known. See for exanple, U S. Patent
Sczende,, 34@ 15’6’6128)1]T¢1 elbdw rma@d@smdeatlﬁcai@b of amnoblodgl Fab fragments

: I t. d duced
with Py SRS IPT r BREr R TR Al By et ion wi tn
mMAnEidpdPeLOanas, vafick fmtslh shd fﬁidﬂﬁ)em&saﬂtibﬂhy AwldchR, Edbe

heavy chain portions, and foll owed by al kyl ati on of
genergtpd by &BeWR fasgnigret dion chanplaptush fiagments incdedednnt aep o ligyted to:

the F(Ingg%f%%e%mwﬂ?ch dbﬁ EI‘déiIﬁg %;Fﬁé})ts%h&é&%oh rcII“ﬁﬁtanaQ&I)pl%g?écule the

es IS pr rase nonoc

Fab' fesghichadytiich can heSgenarataalus, Igdﬁj’ﬁ@ﬂﬂe(dadulﬁdﬁb’fﬁigéeﬁﬁﬂhs F(ad"),
an a(Lébod havi ng only one species of antibo

fragmepfn hﬁ& a |f1‘tagm@g1i§ Jeneh g hemg@?egg)érttyqqanwl{eﬁnébody molecule
I A I I tibody th
with I{@Eﬁllaﬁﬁ a%%ﬁg{pﬁ %}%ﬂt nonocl onal anti body us

pically s a single binding affinity for any
amht thgegmodaictibn whamgtboites, sorgning dacths desAredmnobddynain be

ant | body, may therefore_contain an anti bod "
scconps e Bs b ey BRI GGyt EeT b ggdwich
1mmuhmgymsmﬁhﬁora&oﬁ@fmaasguyé f g%I aﬂfusﬁﬁtﬁr&@ﬂtm feddtiond

blspeC|f|c (chineric) monocl onal antibody. The term

lmmuna@ffwam Bssaysfiesig mpnenaasyys (Hsehgorollnidet geld, enagme or radioisotope

hance e to an anti
tabelsp B 305 R}, 6oL AP DR SRR kst e o n s (e.s. el
aggluﬁﬂdtﬁﬂ%@éﬁy& heratlugeticandsak s @ompletchy iRhintssyst em
activator that non-specif <cally enhances the
immupeiiMETCERISGHIERS] IMBISEN Atassrlys, IMninogleciienhespis gssaysgyc. In one

emboé%%ﬂ (ILnITl_'f)Iody Iﬁt%ﬂl?@ (Iytmw&%ctiwg Qlifbel on the primary antibody. In

another embodiment, the primary antibody is detected by detecting binding of a secondary
antibody or reagent to the primary antibody. In a further embodiment, the secondary
antibody is labelled. Many means are known in the art for detecting binding in an
immunoassay and are within the scope of the present invention. For example, to select

antibodies that recognise a specific epitope of a polypeptide of the invention, one may assay
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Park, California (1984)]. Oten, a primary chall enge
with an antigen alone, in the absence of an adjuvant,
wowdos/oimsé to elicit a hunoral or cellul ar i MBCEEP2007/058049
response. Adjuvants include, but are not limted to,
| et und's adjuvant, in ete Fr und

generaaiaﬁinﬁ hcfomaég prﬁduqﬁt]ﬁaé ?)g}dfs é%[ag agg@ﬂt of & ng ???J?Iﬁ the invention
Cmnﬂmﬁy§%hgﬁﬂﬁ§urface active substances such as

l'ysol ecithi'n, pluronic polyols, polyanions, peptides,

oillhe mveh‘y@h @is@pdu@ns dnagnostioas] pﬂogydrs@lc endtharsae detect the presence of

B R R Bt el Ba s B ERhel S tauhadie iR B bing to the

polypéfttlic@@ihdiabagiotrantd Witk asoflnfor Fiagh&iPdidYpro dddgis A IBUMM Uy senteriae
i s pharnaceutical ly acceptable. Various procedures

infectigg®wn in the art may be used for the production of
pgl%%] ogtnca!ln(ﬁﬂgél?q%HE %rQ‘etﬁ 81(53 1\&%}@ I%ngelfré(lgﬁl?f 0%§§Ct8& u§1ﬁ§ a biological

samplb @btairaidi froah Sn aﬁmab,e;uclmiﬂkthlﬁ&d opywingj eictsiaﬁipldmréﬁ&rﬁtban animal’s
pol ypepti de of the_ invention, including but not
tissuciop “tdeﬂlSPfiftqda‘tfkﬁOtl‘éﬂm?ﬁ g Braqhytnira PRSP, su@b%ﬁlé hygdxsente{ae, or its

polyn&ﬂ@otﬁfgp 89%9?519%?@&9 ly Jgagjgélésd& Afh e OP ﬂﬁﬁts Il%(%?te}ut%t limited

conj ugat e nic carrier,
to, ple&maumrmhbfamah n{aBSA), winckleypdicert) sM&ﬂ nhfsnlapgtanhcrh, intestines, and
. _%E%ﬁb Various adjuvants may be used to increase the
m i ﬁﬁﬁﬁﬁﬁeﬁﬁu? onse, depending on the host species,

| 16k welicRolPploviRE rﬂe’tHBdE ?& defechi ﬁ§ Hﬁ%r@seﬁ@@m ﬁlﬁpe@ﬁge of the

' i nconplete), mneral gels such as al um num hydroxid
invengerr et iwith e fetavoestepudh) acslteltcymg lagseinplei suspected of

contefBu ORUSHARUE s BEPHRT W g RTER TR bl 4R B £ R

supp Hﬁﬂﬂ% lfically safd ko fh@rpa[ypaplﬂldbvmh@mwmtbnaﬁld%ndmons which
OﬂgaC|I¢e Cal nette-Guerin) and Corynebacteri um parvum

allow If@rrthp faputian pbreagonkontd ¢xsn pPmarising g ansibely et the polypeptide of

d ti
the m{I%\Q@Bba}@V hé(tgﬁ&ﬂl t?ﬁ feo(%%lﬁ{&%ﬁ C{ lf%%ﬁ{bg]f&)ﬂ}ﬁlg%g 8&%%%”@ er antibody
and p&lypéepide iofithelisveneioh ih thegambple, alibiteiir &tmbnbéthdsfednatﬂmeﬁeeactlon
include but are not |imted to the hybri doma technlque

complgxpyinfigricy tf@é%%eaiﬁe%f tB§ PRlyReRtide of the mven(tlfg 75 $heNampice
4
2 ggerfléaggryr §é: an ah{esle? mh%se[ﬁ&ﬂb&! ﬁeden%gg grggg@{hfﬁnﬁfnokhnﬁed

tec u Kozbor et al ogy
polyclbadlaantibddy, 2hd nmn@l pltefmalﬁﬁ\d -nyttociodelatibedi nincuddition, it is preferable

ror o mer, ToneEbenal antl bad ot { LE Elah: b orions o

wholdtibédy #Blecegn R Liss, Inc.]. Imortal,
anti body- produci ng cell |ines can be creat ed by

t etivipulg prafeed methads farsiesating Bokyodssedierige based on the above
st or mat | W th onco eni c DNA or

methq B13pCRER bis TEh ERUNERANE Ry o ERERET
immubRaita@idimc¥dS ass dysIthd irh@binodnz98tid ddsa ﬁll‘f’@?ﬂdlﬂ@&ndwwh assays using

4,444, 887; 4,451,570; 4,466, 917, 4 472, 500; 4,491, 632;
monoglﬁgalgpngl/@g pg@glonal antibodies.

Three such procedures that are especially useful utilise either polypeptide of the
invention (or a fragment thereof) labelled with a detectable label, antibody Ab; labelled with
a detectable label, or antibody Ab, labelled with a detectable label. The procedures may be
summarized by the following equations wherein the asterisk indicates that the particle is
labelled and "AA" stands for the polypeptide of the invention:

A. AA* + Ab; = AA*AD,
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In an additional enbodi nrent of the invention,

nonocl onal anti bodi es can be produced in germfree
wapios@ls3auti | i sing recent technol ogy. Accor di nBCT/8P100B058049

i nvention, chicken or swi ne antibodies may be used and

usi ng chi cken or sw ne hybri domas
o?%yggagé% gghggé cells wwth EBV virus in vitro. In
fapgAAapgg.dAmg«Lgugp@ngyentlon techniques devel oped
for the productlon of "chimeric antibodies"” [Mrrison

efThg proce(lmgsem)d theiBapplenatioh are all59m@ @ to th@gebéﬁ@@ir inghe art and

ST 0 TR T AR T

proced@¥ SBroddtukdAY dXrRed e U %tefnt Nob. 367,10l aylasggﬂodmof
the invention together wth genes from an ant i body

Proceme&mlraormenmﬂm oprichtkaopnspogridtaye aed toehnyquean Psedure C, the
sand%%c%d {osclé&li}eé ?C%h L& Th 6r8e GBENQ tlﬁie3 lsﬁé)é)fnd? éOf(W)AtQS Still other

ion 'meric a I'es are fred To

procedhﬁ@s e knbehaquyh af tHendestile patibodly's ead9eASP! ptﬂbaﬁﬁra @hg can be used.
(described infra), since the antibodies are nmuch | ess
| Tk eac insigeexibp @@bfﬁ?@ldérﬂf thoidy egiondorm gerapleses Witkpgor more

antlbc{dﬁg m@ o (Bmd'nﬂg Aﬁgag%l%%%ﬂh%ﬁe ﬁ{éﬁ%ek &F @k %0 RRQE Fa%elled with a

el ves. Ing to the lnventlo tech ni ques
detectdblsdaliche@hd fact thhien @moderc hasoforroéd sid) il desm:dfth the amount thereof, can

ti bodi U.S.. Patent 4 94,7 dapted t
be detGtuiago &Y EPptH i ARt Pl g Rieceseen pF FOFS an-
p(PlJ WRERL dee B thé @bd\%vﬁlﬁ{ Y Qﬁhraee@rlsﬁg ks BRI A%E‘Mhﬂ?@/tﬂl react

~of the invention utilises the techniques described f
with Alhe Thavwshetiontis becavfe £hb rasqorie 98¢ omnimdraarspesicy, hl@ﬁsleeeemsed in

anothLapbei S amoat P Ge Mo ishBE 2 Egh Stk 3R hetfed in

goats hﬁﬁg @ﬂﬁ)htfaﬁﬁb&ﬁ@@ﬁdsfdnﬁgéﬂé fAY, tierplywedtibdanafrafi€antibody raised
i nvention. Antibody fragnments, which contain the

in goatsyj Knrypyepases efitbisgasariptiay andFlatns. é\b: ovilh bp ecfgaerbioaasacrisgary
S | ud
iU AGCOPT B8RO0 X B BB MRBIRRLS, - 1) U

b&hp labdlsarskt bympepBi ¢imslogeisfor dres@ﬁtucﬁlbearamhdlbmWe elements,
nol ecul.e; the Fab' fragnments which be generated b

enzymesgehietierly that QP%TGWPWH@HWP‘%PQ@%O e trh@ab aggothers. Exafiples of
ﬂuore%éé'ﬁg Hﬁ%alsada?%ﬁlg &f g@ﬁ%gﬁl"f’&%g [%e%ﬁ&ﬂ%&@ﬁbr@&e&enﬁﬁ%ﬁ% and
e ant a

y treating nol ecul e wth papaln an
auranmed ud ipagicalpe detecting mtterlapins) antc t‘abtblt aofibatytprbodedes), goats and

conju%%}ef h%@ééﬂl& ew‘?\g Sehlr]g(?d]tgfaog%z%nb ate,” ]acca%lr]]plebseof%%ecfo n‘g& 1sotope
includeadi, larapnoas ey ! E&GLITEH, SSC%aﬁP{WQW 123 Y NRRAY SRYS The radioactive
i munor adi onetric assays di ffusi on precipitin

label ¢3éld@td€€ﬂ¢§¢d lyramyrod dicf qungsintin aa@kiakﬁ@ounﬁnngpmuedures While many
assSa,

enzyrp e BE BOG, Sy & st S oS R pEOFR. Bleppeuronidase,

B-D- gmrcaau@set BID- gﬁllaétBﬁﬁ&sieOm‘éasea%lgbéHeld%ﬁiab@ﬁlu@@&r@&(ﬁiaﬁ@alﬂl alkaline
g utination assays, maggl uti nation assaé
phosp %%@amefammmw@s@é@%selq%ﬁﬁmmq lg by eapetonwith dsidgiag

molecﬁ%e%oﬁéel{‘a&a?éo%lﬁ}&ﬁdes[ FTINR0&RS! HIORRRIGSHE aRPHY e, BhSyme labels
can be detected by any of the presently utilized colorimetric, spectrophotometric,
fluorospectrophotometric, amperometric or gasometric techniques. U.S. Patent Nos.
3,654,090; 3,850,752; and 4,016,043 are referred to by way of example for their disclosure of

alternate labelling material and methods.
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enbodi nment, anti body binding is detected by detecting
a label on the primary anti body. |In another

weedsdiTeent , the primary anti body i s detected PYI/EP2007/058049
detecting bi ndi ng of a secondary antibody or reagent

t he ant j bod further _enbodi nen th
s 86 iys g}orgﬁé(%/ Beoxifes & %%M@ lgteckipg gnt gbﬁ‘é Y @sz/ﬁm&fiee of the
inventidh fnﬁﬁol@ﬁfcalf s%ﬁlqu&t &Ghd ﬂlg le'lM'nQ Qtch§ %%W?ﬂepﬁﬁg of the

are within the scope of e présent |nvent| on.
lnvenmm Bagment dldreatt (b mqumeblpmcat sgogyeaivstb said polypeptlde of

f i toO. tid ti
the ingREShapSerdBaaBRe RhicB MRyt o S Pign o Tp pERIGRY P
compRkN&&] (cPd@erntiABFRI IR af aﬂt@éo\d@ﬁiﬁhg@iﬁccﬁﬁp%bQ/lthmﬂ@ﬁﬁly&'}btlde of

contalnlng such epitope. The invention also covers
the ing¢rigrasfor@cdnd pr ognostic methods to detect the

PRI s R AT R R gt o
evaluéﬁﬁigytbe lHVbldcff aafibddies tonv@iypeptidastihkitventiseintd bibligical sample

di agnosi s and prognosi s of B. hyodysenteriae
using ither foHpvEigssteps) é@j tactipe ﬁﬁ(foﬁ%’@ﬁcﬁtr‘?a@tl%’?%ﬂ@xw ipja biological

sampld %@@Jr&%%X? iR Iﬁ&ﬂ&j&'ﬁétgﬁj < U %hda(az E{thl&gL gﬁle SATRtSF reaction

t al ne roman ani ma ) n or SW ne.
complesanfolaid, vefigr sambunt afi raniioratonsplexssoaegronds to the level of

sus ted. of cont a Brachyspira species, such as

polypR iy g dysineuionds gt PeRe SRl eoti des or |t o
p@hﬁﬁ@rghérg &5 prEvREPHES BImEKER 16 B8Kiforfle tfllet‘dff)gﬁlc treatment of a
i nclude, but not limted to, plasnma, serum faecal

diseasmtsmclamd Wulln Bnéyonﬂymgerldaeaan anigied hest éaly cvelgetingg, as describe above,

stl V|tro cell cu
the 15 EP el Bk h ey @REr b vbUPaEEh hesth ghlofogical samples
obtaird@ taegiffchcht tifR HoiRS ABELanOinimallsyRRREd oM Qich ti®apeutic treatment.
invention in a sample, with the follow ng steps: (a)

cdhe thsqalﬁgn‘@nggﬁﬁ;rgleg gg}ygte[s arptlyrds dodetgoting @heepresence or absence
of B. %}%dé&%gr a?qn gfblolggq%dl @X&Efglb&g (a\;)v'bhggl @l%}lot%%%%l sample into contact

oun

with asnsrﬂytmfcidoatib prdbic d gritner mh@ljmic}a@aﬁé bﬂﬁhe @fiveintien Lindee Siiitabie
nder ¢ ndltlonaamhlch allow for_the formati on of

hybridiggep jtieRmAPE YA sleleaing 1181 Hp e PHYAT BA@TQser primer and
nude@quﬂﬁgﬁé§§@£g the invention; and (b) detectlng t he

formation of Feaction conpl exes conprising the
aftcchddchg tande pmlbyd)lﬁmnt diethefinviehgon, mieentiomof B.ryvheenteriae may be

erein .ection of the formation, of r.eactio
acconygBt EedenG amat BE el Bp et Se R B et SmB . using
knowh RhhiQU&UHdQRed dlbtédﬂi%g %@é(’jﬁﬁ‘e&nc?&%cﬂ&ﬁ@lé@tldé BetRMEVRAAEY

used in this nethod ived from an
Sﬂnwamﬁlnlty purified polyclonal antlbody, and nore

ef er y Ion ant i bo addi ti.on '
ioEt Bemtor TRy pred e By MR LS iR @alied r PR ana
then defbcfeﬁﬁlsfn(graﬂy @f t%@?emﬁa nethddb aken}iénd aboly.) OBRE LisPNisdi&fnostic
whol e anti bod ecules. Particularly preferred

techniggehion deteefingdbe aroseieg oBpolypuelgafidstsequcascsyaslade. byt angaot limited
to: 1) gﬁ&&%peciﬁc PCR; 2) single stranded conformation analysis; 3) denaturing gradient

gel electrophoresis; 4) RNase protection assays; 5) the use of proteins which recognize
nucleotide mismatches, such as the E. coli mutS protein; 6) allele-specific oligonucleotides;
and 7) fluorescent in situ hybridisation.

In addition to the above methods polynucleotide sequences may be detected using

conventional probe technology. When probes are used to detect the presence of the desired
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met hod i ncl ude enzyne |inked i mmunosorbent assays,
radi oi nmunoassays, i nmunoradi onetric assays and
WO povsoBBeymat i ¢ assays, including sandw ch asBE/EP2007/058049
usi ng nonocl onal and/or polyclonal antibodies. Three
sych. procedure are es eC|aII usef ul i se
polyngslge} Sﬁw%%spfhed@sgl%%mpﬁ% <48 1ye%¢p suchy %S} I serum, may
be treﬁt@@ rl? @éslreh 3t9 eelx{rgéi iy ﬁl[&lé?c debe Ofl?ebéaﬁlplleaﬁtﬁ&lnuc%ttlhp Qéb)(lences may
Abi a detectable |abel’, or” anti body Ab
be prdpawélln edHWStWaya t«d Gciletalbiectiered the Einget pe@raceas dermyuration,
riz the fo t|o mhere' t he
resticlPp SHSRO. ey ittt RS SRt rSh L e sifinte
polynuﬁéotlcﬁzts@%%?lcé Qﬁualllji enROby Rapist gatiofly SinglelsAuRddd t6Morn hyWhids
AA Ab2 The procedures and their
with tb@)tﬁm%@gusweaﬁ@omp probei [ the seaueneros aatkally seuple-ptranged,

. r l.y I 0
denatlgi{ah?rﬁgfﬂl f?cgtgo%n ?(l,lllﬂl%\(}e k oeﬁfgle #&1& séqglggcev\fs %ilgllﬂﬁﬁ; tsfllg%d%gdtﬁg sequence
will prb@Bl@rdleE& tofbe dehatest rlDéiﬁdJraﬂibd.baS be%fr&:rdtoul\bﬁ various techmques

3,654,090 and 3,850, 752. Procedure B is representative
know%ﬂlﬁﬁﬁﬂ known conpet|t|ve assay technlques Procedur e

Pat eﬁf‘e Pﬁbmq‘ggﬁgﬁs %&g gﬁ@prgﬁ?g %gz&ru ?uh%btrlggtr?dltlons that

promgie sbkitrybsd derenakino whthegarght ﬁquetﬂ@e i ﬂlxelpmt& waitl thiegaiydtivordesired
P’ procedur e us I n each instance,
polyny Te sl s LT AOTHS . BARIGHP ok S REE g Bomfpsed in

Oﬂmrgp&ﬁg&nqyg@?ﬁﬁﬁ¢e§ody(|es) or binding partners and one
nber of e conplex is labelled with a detectable

| Mctloﬂhéamaof thehatultangclybpidex uhvally famonmﬂIShMby fhe use of

desi red, t th r eof d b .
el vt B PAR Prabife s v HElF E BHT Gafipl by specifc
bindidg with b llighed SeeR 1{bc06a, chBcraiR¢y of Mdirc@lye fmﬁtamteeabeﬁ Al

property of Ab2 is that it will react with Abi. This

methqdéaﬁ@rtlamihm&p@b@“a%@élgmds are knewd i the greanshinahn.dar cxample,

radloa%Bsg 1a§§l’s tv%hél‘?chalplgz B({) ﬁﬁcgﬂ)otreﬂg@% k@o}%&ﬁr@ﬁféhg 2 X%h%lﬁg trar’&ineglon

randoﬁmfubﬁgroalkﬁﬁdmgﬁ bgiat Sustssdegt grabjy, chanillurhiodicest @sups (e.g.,
antigens. Ab2 therefore would be antj-rabbit antibody

dioxetagpsy @amicwablzsérﬂ%gerqﬂ&wb%%& gazyges; Hitbodiss enq eiliks- Xﬁaatlons
of thlﬂ)%ic%herﬁp Fﬁew%lbbmhg el BRhE ﬂlchfae AFosd Vegatm%{s ¥he %dﬂﬂ%y

e referred to as a secondary or anti-Ab
separationidf ttcyyhybTide td b&aédt@ctabfrbmmtmmnﬂuy negplatsyand/dr dhiat Bhwhﬁy the
[ radi oactive el enments, enzynes, chemcals

. studies ar
“gwkéﬂﬁ”hq¥£#ggé% Ol§{en exposed to ultraviol et |ight, and

othehBe cEX@APlR] Whhih |t1‘1’é’§c%§é: 6%1sriﬁ{zﬁ{tﬂoﬁ lti$at $iRPARIGC &fid probe
being utilised as |abels include fluorescein,

assayy ¢folsinyentign shayenzpione cocktqabtvftm@@llcaarcw pitobes ¢a1vgble of detecting the

r.ab ant i.bod repared in, goa d
desireQiFipy et PR ST blsdBe BT S0Bh TRR T Sar Bkl e
preseiiéIMPbEAubtotiIcakgidnees 6f3BisQintibg inidlec1Bddmpld @aord 2Rn one probe

35S, 360, 5 1Cr, 57Co, 58Co, 59Fe, 90Y, 1251, 131 |
complsaentagsRea potpalclepdide sequicpees is employed and in particular the number of

different probes is alternatively 2, 3, or 5 different nucleic acid probe sequences.

The polynucleotide sequences described herein (preferably in the form of probes) may
also be immobilised to a solid phase support for the detection of Brachyspira species,
including but not limited to B. hyodysenteriae, B. intermedia, B. alvinipulli, B. aalborgi, B.
innocens, B. murdochii, and B. pilosicoli. Alternatively the polynucleotide sequences

described herein will form part of a library of DNA molecules that may be used to detect
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| abel can be detected by any of the currently

avai | abl e counting procedures. Wile nmany enzynes can
wheooa®enio exanpl es of preferred enzyrres are pePOREPAST()58049

b- glucuronidase b- D-glu005|dase b- D- gal act osi dase,

ur eas coS i dase xi dase and al kal |.ne
Slmulﬁﬁe)%fya% Ig% Eéﬁf‘éergrgsn%ofurﬁrﬁ f@tefsw ieeicsetel ¢
hyody@émyl&é Gn FHRE Gt AR teWold o?fﬁeqm&goﬁ%sfau&@&l&%au&%es
carbodi i m des, diisocyanates, glutaral dehyde and

descrllbﬁdk hereﬁrtggmherl vaﬁed)tgelthymgle@gd@ sﬁquncbty (samaly apfromhaher bacteria or
) ed colprinmetric ect rophot.onet.ri c. )
viruseR] G5F B bbb BshE DA SRHS Bl PRk shat R et PG Bdipfigication of
the prE@ﬁBé"bWBﬁzcthﬁa sB@&@d“EudﬂQﬁ; B. %y@c@ée:@@:@ae ahdBQqny D2 theasiker

4,016,043 are referred bﬁi exanpl e for their
polyny¢leetidssaauenees @wépﬁ@ttbe |S<d uppﬁrg mat erial and

ddt Qgﬁ&uelli}gr %&J‘éﬁ%%%lﬁ&dﬂ b%{tjle% %gﬁ\lg‘;ﬁg{@ glle%r%l\%% een

described b 1t agi C&heﬁﬂﬁﬁh@ priosanm gletﬂaﬁs ﬁéﬂchbwlﬁgsyﬁﬂleﬁs of §iAgle-
tide of the i nvention or a fragnent

dj

stram@ag\r/ll%#cna%{dg}lo eﬁ‘élﬁ E}gﬁrlﬁ@ uging; fer SIar maslipg EeCWﬂWSsta ibyild up

Vario&(ﬁ hbﬂ’se%f%fe?&e%@es' AV :p%ﬂs Hﬂ&%{ebﬁbg%hk bRER M1l Shbstrate.
al ow y-antigen

or t ormati on of an ant
U.S. Radxmnll\k))(S 8and3z d&scdbemmlmprm@dvmahdmbfor@mducmg DNA arrays

R SR R L TEERL L
partlchﬁi/ qnsi P’aﬁeﬂtt}% g %W%Sgrdgydr%%ga k@at¥g§ &@1&%9@% ?r[thesme specific
eval uating the [ evel anti bodi e to a polypep

sets of pn@bﬁsna,t@mtw(blm deﬁngi bp@j:ltc@g iopal substratd thatimay e used to produced the

immop e PRSP oG ERsr B o> CIGTRO GRSl 3 goq provides

referchf® foRéhNRE té&ﬁlﬁﬁleaﬂﬁ’t/ﬁhay and be ke VEluddblynd clebed As¥giidtice probes

of reaction conpl exes fornmed, which amount of reaction
may begipihesieesl ie sitr €8 gnasfagoot the subsirete. of pol ypepti de of

t t}ﬁteh{b\ﬁ% érésgﬂgle @Ugﬁd%&%ﬁgﬁgﬁ% A %Irt]lfetsgfgﬁyé%f Qﬁer sotllﬁ%[lﬁstrate

are provi

and cddh@reyfi@iitcdGeducaad amticd of a alsdﬂe%[aﬁﬁloa&ﬁnhé @dl'&dsu\hf'sttdie BFor
hyod sen}erlae in an ani mal %d% % evaluatlng

examlaié yilegrgs seauenses maydedrigtedditectiy antaghg gbstrate using robotic

| | eries of biological
dev1c&°él%fbg)§& g%t?lae?t%glg@ blgl]y %‘ LieORic dByides

erent tine points from an
aifhmiibrang s¢quanas lagpaypgalé;}unmnbhhs@:bﬁmd) m:mt dmad:tnmglonsﬁfe solid

resent vention further provides
substle; S SRy Be RO ol Ry iirth S e Hb e
substanﬁaﬁs( hbhedhs ah witdia8e ’Qﬁé lib s&[deﬁgés%e tnycamé ahR8bLRéd on
e into contact with a po ynuc eotid eproeor

the supﬁapmﬁth@ Suhﬁtﬂagm Uk eolid sidstteniry termmedstafony urdstal to which

abl e b condj.tions, ectl an

potveiideE o fed Ly S Bl BheE P GRn GG SR
inclucad glals, tshiRob amaérg mif€,CRfdhhiBParidorgitec poRaREIRIOA aOplatt,

i nvention, detection of B, hyodysent eri ae may be
including polystyrene and polymethacrylate. It may also be possible to use semi-permeable
membranes such as nitrocellulose or nylon membranes, which are widely available. The
semi-permeable membranes may be mounted on a more robust solid surface such as glass.
The surfaces may optionally be coated with a layer of metal, such as gold, platinum or other
transition metal.

Preferably, the solid substrate is generally a material having a rigid or semi-rigid

surface. In preferred embodiments, at least one surface of the substrate will be substantially
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acconplished by directly anplifying pol ynucl eoti de
sequences from bi ol ogi cal sanple, using known
wo e@hiees and then detecting the presence of PCT/EP2007/058049
pol ynucl eotide of the invention sequences. In one form
t he |nven on, the tar et nucl ei c aC| quence s
flat, a ﬁw&hﬂp &R mbeRmERt 1t WAk Da E&O REYHER %(Wpeﬂtet%thws
regloncs%lcﬁlfffef“‘en'frﬁ&lg}ﬁfé% mtfbp&&%éﬁ& O¥iSed (OhHRE oM&Bdd trenches. 1t is also
di agnosti c téchni ques for tecting the presence of
prefempes thattbe edid fdlests%q usendelge iferghe tigh dbusltyaapehqmonqu MmN Ad

to: .1). allel e-speci.fi CR; i ngl e. strande
seaqueiyit bisdiel i rurd S aaihe ) i, Sy dnsyer 10000 to
4000R4ggtEMBphor esi s; 4) RNase protection assays; 5) the
use ofgfrotelns whi ch recogni ze nucl eoti de_m smat ches,

sUbn selid substrate iceanvenontly grigiceiunintg )secmomm Bhig sy bej aghieved by
techn%l%%gﬁ g% ?céthg[g ng,gogg)ytt e r}i ggtﬁq 1%cand§$ for example

teflonpkyhinks a0dlithe, E84Hences may be detected usi ng
conventional probe techngl ogy. Wien probes are used to
d alsecé@te PRutifsedeypish gach %Efe@@&mf:@aero@f;}h% Bbigpt isdecated may have

e ch
oy SRR B Sl patopho B, g g oo
e)étttaalnzheﬁtrméthu{ﬁjlﬁlwleaudel sequdies satinp Isebthcateymabcbceby taalent or

sequences ared in vario
non-cB T i HiA RUFSTEOHe Soorein g TealfamauS the sybstrate via a
layer 9%@&%1@& {0ORhich %tlﬁir&? LA @asihd OPor &b Ier %%‘Iﬁﬁlb[%otlde

or blotting. The fargeted region of the sanple
Sequepzﬂsmycbeel@bqlhé veéqb;em enduthg albsyrarp coated evigdt am@aend/ or

str ded to f

srep P 2 i ST RREM AR RnENT] PRl is that e
cfficidiy OF adngﬂmg it6) eHe®oEE g@mt:iee cafl @B At {fraink®Basily! ISitetthde

require However, if the sequence i s doubl e-stranded,
polynp¢jeotidecpaaurnecsinpy bind ephtnapriyee dome sefed sbnizates. éids often necessary
to pro@ﬁfg%t "ﬁel%(lt Eﬂlté"‘r@a{% %%tv&e%f Eﬁeeéa Q4L MY hoe%‘cin tﬂ?ec‘ﬂgé gf@gss) and

known ynuc eoti de Sequences a

the nuyetedd&sd s¢q@endes U Eatnﬁpllesl nﬁlﬁntabkamﬂemwahﬁltdrfaaés mbmﬁehexaethylene
stable hybrid formatign of the target sequence int

glycol - ppthegisxampleds Higtuse P ROl sing sgatpd Blrnt drcaenlyleine then bemg
chern§ 1?1681?1&1 s g%taﬁaﬂﬁlp?oce (& ﬁl@o){ucemngﬂg 1$1]'i§ hé‘egﬁn@l/her methods

|t|ons aré used in or er to prevent
for att,aciang moésnleBed thetsudagesiof sai/substiate he theasualof cowpling hpemds are

S suaII cco l i he use of | abelled probes.
know9¢qg?ﬁ3i§ a%ﬁ%f%”%%%R%Q be unl abel ed, but ﬁay be
detuecﬁﬁga@f &n@deﬁ&ﬁwﬁ&yrﬁu&@ha@ség{u&ﬁbe@td hgARFobNALd hicleic acid

abel l'ed, either directly or indirectly. Suitable
llbrarY abibe datvaminet by dsvafioty qf mm sw@ agchingss amidie ngeah dharacteristics
e art ude
of tneligfip BV uiCrlolSrdiehrs B walJ e Brash ik SRERUEy g vse of
labellbARDES adi€ls, Buch 4§ p"diyﬁe!bﬁ&és' labdlRen ,Wlﬂlaﬂ[lwiﬁﬂibwésm)ﬂﬁ:r dEtection
ki nasi ng), biotin, fluorescent g ps
technlélp}@shﬁhqugq 8 SRABYHIC t]ge wpgf lz(‘t@lsgmclu e optlcal techniques such as

optoacoustics, reflectometry, ellipsometry and surface plasmon resonance (see
W097/49989).

Thus, the present invention provides a solid substrate having immobilized thereon at
least one polynucleotide of the present invention, preferably two or more different

polynucleotide sequences of the present invention.
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di oxetanes, particularly triggered di oxetanes),

enzynes, antibodies and the |ike. Variations of this
whamso1sehene are known in the art, and incl udeCT/EPRE7/058049

variations that facilitate separation of the hybrids

tg. be detected from extraneous rrateigals nd/ or thelg1
ﬁ:ﬁ‘F PFGFCRHRV TG 4150 CRH AT PS5 a8 ZREPNhpchp PEhgTappytiG, vhich may be
utlhse%| ﬁpth%%ﬂlfp%'g@b%tﬁﬁul% Ggmn&laﬁa@%ﬁ@néaﬁatwfe%pdﬂgyseﬁtahﬁﬂals such
hat the nucleic acid probe assays of this invention
as chlnlm,ns enphwincathesbk paividiog pmll@ltlen @ga0$tc¢0bmcsl393n wapdiwudzysplm

t t th d
speci Qi ink e PoM R & o BRer Bt et PG BaT st e vivate. 5.

alviniPhigis BN&Bb&gi, B0 b%&@@ﬂseBt ﬂngﬁioﬁﬁﬁl %ﬂ@gl@ﬁc&lh | SatuRY &FEd A with a
In a cell sanple, nore than one probe conplenentary to

Brachysipiel specieh.sueh deB dugdeeesiar s1daaeH aicatitiag @ntibpdy titres against the
f
poveBF L AU AUIREE RLufld BEENBLAPERH it o g o

theredSelgpve mlﬁiﬁﬁ@oteﬁfﬁe taofokyinkebBot dfdsysteaitallo @8 ofhdls idindeistered
her ei n élreferabl i.n the formof probes) may al so be
prophyy kb1 thewacytls 18 PEIiduPToiraten agiipbintcsisp &pﬁeclt?@ft)é@t i on
of
Acﬁ&ﬂgﬁ A ﬁl‘tl gf;i'el g‘rgﬁ&dBﬁ‘l%nt th@ P%egg‘lt ntgvelﬂHBn Pf\?)ltvhdl,ek 'ﬁ}elt aﬁl?mgfamd
sequeaadshlosayibed BereimordcansentsBhemuof (domhbodleamdt and the amino acid

i 1 osicoli ternatively the nucl eot i de seguences
sequefies G 5 R P RO ot APSRPE B Fghespig B precive
amouﬁ‘foald%ﬁk'é Ewith B ?hat%ée@c?caﬂ? gebehb féecta%rsdiﬂ'ﬂéln{ ANERYSFILH. @

mber of different genes from Brachyspira species,
S Jd:th phes®. thiippayisely eff¢ctios amouat” fimscHdrereal toemerat 2 dnoyunt

ent ol e ,,descri b
suffeia TRt BTN AT L BHY Rt BERGE 2t s BRoEBLebly by o
least 4086.Cdnd @Sost pRMRIBINPEcvRAC b @lihiRalOf siyhifidsR <L {iBMh e activity, function
i nmobi | i sed on a solid support in such a manner

and rqspense of thegnirgddioist |1%léﬁm@we  a thpsaneudead ycdfestivgamount is
hyspi r.a i . eri-

BRSBTS 53 ST S DAL SR v

t Me pbials@l"@apfpwehncamdcmmﬂﬂs fefiis rmeluciligentitics and
ot b T bl L ol i

t f
il e ASSETORS L B0 gLt LBt o
animata$ke tegmt"emtmr”qamss toa diliichd adipvaray éxoyserperrmuehiatd witls waich the
es.at the various di.screte os it

comp3Gih 5 ARt o St e B RGBlEA ptros? G pegrd T Bty pach as water
and of) 1ﬁdﬁlﬁf?§ 8ds OBt Rad du, aRmRA KeoBEALIMNA s@hth@&YSorigin, such as peanut

i mobi | ised to silicon substrates based on very large
oil, soybaaneon mlegnb@ﬂ,@nsanmhmddg? likg. n%éﬁrrtor salingsplubdos; and aqueous
dextrasg pRd Qe SRt dasgrn! ThE BB S8Ry for injectabl
X mSF aP ﬁ’gceft%s UL pErLRbL ‘E“PEOYS f‘%ca&lg‘ér% gTary for injectable

solutisatSuatbly p@iideestidabeatit@nge @Acab&URMirah ReMAL0NBY be
used to produced the i muobilised DNA libraries of the

Pharrm@@w rigveast | Bh Edul\édelfalbéHtmeO Faggn, BRA139Qo
‘ng)?é L}Je%fgfcr ﬂ«ﬁ%%tﬁe%v& 6‘&18&? ke BN
SO e used. u

S polynuc equen probes
compositions comprising therapeutically effectlve arnounts of the amino acid sequences

described herein or an analogue, fragment or derivative product thereof or antibodies thereto
together with pharmaceutically acceptable diluents, preservatives, solubilizes, emulsifiers,
adjuvants and/or carriers. Such compositions include diluents of various buffer content (e.g.,

Tris-HCI, acetate, phosphate), pH and ionic strength and additives such as detergents and
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may be synthesised in situ on the surface of the
substrate. Alternatively, single-stranded nol ecul es
woreysloer6de/ nt hesi sed of f the solid substrate anPCEERI007/058049
pre-fornmed sequence applied to a discrete position on
he solid substrat pol.ynucl eoti de
solubiligihggeris (%&ﬁ‘ws%g(? Fefigo ﬁaaree v 4t if ariiﬂh% S Asserpigasid,
sodlul'ﬂsfhe’tgblﬁlﬁﬁfet) ' ﬁe&?ya!t&@sg(eeél,ﬁﬂﬁ%%%ol’}”bﬁﬁ‘zﬁ bicBRS1) RBhd'SulRing substances
pi zo el ectric devices e library sequences are '
(e.g., tagpiscahdnpitohmdbi Imasethl oy de omcomvrdﬁeé @trtepertncelgtecmspanatlcms of
id substrat.e. subs t .be .por.ous .t o, al
polyn R P BPP UMDY to R AC 1 6 dp SePRP i B BB R i adprcies
Hylaud®ilc REIE QbkSy aliobMbkE. hSﬁ@ﬁ&)rﬁﬂQﬁltiohb RS InfhRAVE e Phyd L state,
typically imobilised on the surface of the substrate.
stabilifgats Of . ilrdwg@ peasetaad mety ob& yirelelcorneanf thaaprsping pratgns and
h p i
derlvaw'\uag SJ% % ﬁ%{b @I?en%%gt]pg g ul??t . 416%'112% ) g"&[e etb S%’Srtg?éis(w%, Mack
Publishivg) @deEﬁdtat Pl 88(BI2) padek ¢9BS-WAf2that argihe@in ®espotatsl Bnd
organi ¢ polyners such as plastics, including

refereaeﬁ y“éltefroarp@salﬁas %Wﬁ@f%)aadyn digraid fpym,gyynay b§dn lsied powder,
h q to.ise sem - per neabl e menbranes such as
Sucz& rocé%ﬂ @mge or nyl on nenbranes, which are w dely
awawhmbwdy;mh@obmnﬂe@ﬁ&ﬂmﬁﬁEGHWmenamebeumynhaiﬁmwmmedmnnn

nor.e_r obust syrface such as, gl ass.
plantsJe 86U i PURL IO &F P ey G Rkt GoRayie BF optimized
polynﬂ@%&’ﬁdes Si}fﬁéh e p%lt i, gﬁ%ﬁt AAURR Hlot@hd W thé RS 299 expressed in
metal . Preferably, e solid substrate is generally a
the planit erthaplahtoptingized vérgiod inexpsenved. r Tl plants fagedarviested, and the

) red enbodi nents, .at ast e surface ,0
soctioB g R AR RS phuedh ot B TvRIE Rfiro RS GghiorO8bfos he
anima@ MR iafBRd] FeddtwilEivh fpaﬁ id@finitAb&anit®. mby@s@akﬂzye '&E&ﬁéa@éﬁ?by the
synthesis regions for different polyners wth

animal ErypTples plaprsesartdsi s here reebngrranterfomssin U 5. P@elal 594123
s Vg s S R R

al.). areas of typically from50 to 100 nm giving a denS|ty
of 000 to 4000 dots/cm 2 . The solid substrate, is
cétn\V/ cemPrsriadgd g aféalacmaqeﬁtlea §ERPPBRANS PrayideGagporsingly to the
§ i U AR PRGhOSE CPIcRGabIgr hbY the
e B A S Rpa AR ORL P anip! id
phamtaeélltm:al tragmditionk ﬁor(a@ehmbnratm,n alrJSA)mmBltered bjz &jq@oisnt orekig, or by

i ch ea h different nenper of the
the mhaemoor TN iﬁ@ AVHINAS %ﬂye@ﬁ%\%“lh %herglaor alfiibpdics

derlvefdecﬁE@HGHﬂ a% moeé f)ﬂePetrMﬂ? Welivedosy anapafé,us 8hGaardihREBAtoncal,

he pol ynucl eoti de” sequenceés to the 'substrate my
lntranmr§01ti9r cvsicerancais rogas eloadminitratnrg n‘slterfmefely, the amino acid

seaueBGi AP BB 17 o PRSP TR B B B AR L Rorbced, can be
admididt@eaby na&l eeoGesdhinidatib@r exanpl e, the

pol ynucl eoti de
AlSo encompassed by the present invention is the use of polynucleotide sequences of

the invention, as well as antisense and ribozyme polynucleotide sequences hybridisable to a
polynucleotide sequence encoding an amino acid sequence according to the invention, for
manufacture of a medicament for modulation of a discase associated B. hyodysenteriae.
Polynucleotide sequences encoding antisense constructs or ribozymes for use in
therapeutic methods are desirably administered directly as a naked nucleic acid construct.

Uptake of naked nucleic acid constructs by bacterial cells is enhanced by several known
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sequences may be | abelled with biotin and the
substrate coated with avidin and/or streptavidin. A
wa@orvspricant feature of using biotinylated PCT/EP2007/058049
polynucleotide sequences is that the efficiency of
to e solid_ subst an be. det er m ned
transfa%qnﬁ?/cql%%&a of el PAtRcing I %Wﬁ@@%fe SRR 4Rl Example
of the@denRAREILYe ERioRRMB R |(1f09| WE EALRS ]f)ﬁds phate @hd BRAE-dextran)
necessary to provide a chem cal interface between the
and hgcafcctdnts uEspuc@lbe ngslachacaisconptrudisare awscdvith tkstsnstagtion hgent to
d i C ac i d sequences. Exanpl es of suitable chem ca
P“’“F%%é?@ﬁ%é&“}nc|ude hexaet hyl ene gl ycol. Anot her
eXARltivels tﬁé"ﬁlti&é@e‘%nﬂﬁicybﬁ’ﬁbd&?nﬁﬁ’ ?@e@bﬁ%ﬁledtvhﬁl a
pol yl ysine then being chemcally ied usin
pharmpceirvally agneptable paeeer g dilpant @Upr@éuw Idfarmﬁwycahcgm@smon
L, h
Sultab% SOFll%gltn 8@3({){‘[9 ncﬂbdteé%%c I%Iﬁg %@ogg@ Olgr?ﬁ tfc% etx &g?e%ho%&%?e-

bufferet Quinel IMhcROMPOEifioN ﬁﬁyﬂ)@ rfomqﬂmbdi eor\f%teé%ﬁﬂ’ranﬁmﬂarn g
of conplenentary pol nucleotlde sequences to th
intraveRgHs pUbFapeoRScnBrecukE; 2l qrﬁf%ﬁ%ﬁf%&ﬂd@@nﬁaﬁ%@% Th-;eorows of
o B B £ PSRt o B G lr il be able
to det(:nrmee rdaytily He apsienvad roeltdmfohdmmmmmndmﬁ aoy dbyagt hexr anyepacticular
| abel | ed. nucl ei ¢ aci ds, such as pol ypeptides |abelled
anima} gy cqidififl phor es. Ot her detection techni ques that do
Nqhe LRAHISEalt ﬁlcﬁﬁi%s Rits forR&LSihE Qﬂlﬁﬂf"s s%ﬁ’ﬁécﬁé%lof being infected
~techniques such as optoacoustics, reflectonetry,
with aoB tdicfyspmatspseiesn sichurs fla b aserore ardg oofitoethesaeanimal is infected
9989) . .Thus resen t .invent VI des . a
with o D bt Rt A PR e PRSP pr mis
inven@HE kRO kiRt B9 L, @ﬁpefcﬁﬁsﬂﬁ@}sﬁ@f)repﬂ’é@m diéiél‘mme the presence or
preferably two or nore different polynucleotide

absengeefUidifcbwp ot speracspinebiding buinenlimed trhd fypéwenveriae, B. suanatina,
B. mfeﬁr%gﬁ}z |I§) Qzl\%u% %C%nagsor%% oicg sggo?rg O%ﬁltl I c?ndoé gllOSlC?ll n

rapeut’i € pur
suspeStfsdi mftatd mgmlalsrm n@humehtﬁelﬂ memsdicat BechBppa rspasesl, ﬁlcludlng but
i mal s, such as chickens and sw ne, thereby

rovi
not hra%c% ct-iTedagaP et B Syasteriagt - drernedio.di é’é‘ﬁ%’bf ‘uilbor and
B. pil ﬁ&ﬁz’ iRfoctibf Cin%'c&ﬁa@é@wﬂ?{heltéﬁhg @&hﬁﬂ]}lgk cgscussed above, such kits

yodysenteriae, B. suanatina, B’ inte
can caltain af lgastlailabaed aaﬂsbmrog |one Bf thernnooe adgd s@ueneasdosdnibied herein or

B., pil.osicoli infection with a. :
its b“%a%m@ﬁﬁ @ﬁwé’@ bR ot ﬂwstay%fﬂ@ﬂw {eReRftiRg upon
the rn@thli&: yél@étwg ANehRpeivel T s aRivasR MSA SPhenPIRlRENAlternatively,
descri bed "herein. Therefore, the am no acid sequences

such ldsgen icoetdintae teaptrp mlyrpa;&etoéld@ hespugndc, cmml@n¢m@y¢@a @attioalof one of

t he basi or Qora
the poseRoDYE MR B Tiadt ReSORY apiutimEidignd ogiipates. The kit
may aloQoB&ilin ftiphgal Rebeitsbiestas daffespithsitAastasi s.
Accordingly, in_one enbodi nent the present invention

pPASePIERIY. idesd kitrfer the demeeyistine o8 thgdsesentsedf andiashyspée species,
inclu(glg?%lﬂ%tt ﬁm‘u%& 'Eoeg.f hy%ﬁys%me'nggdﬁ %ﬁawﬁ} a, E.' l%ger;ngg?la,ag) cﬂ9mlpulll,

aalborgi, B. innocens, B. murdochii, and B. pilosicoli, may contain the following:

(a) a predetermined amount of at least one labelled immunochemically reactive
component obtained by the direct or indirect attachment of one of the amino acid sequences
described herein or a specific binding partner thereto, to a detectable label;

(b)  other reagents; and
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sequences or the pol ynucl eoti de sequences descri bed
herein in a therapeutically effective anount adm xed
wowak/ogrephar maceuti cal |y acceptabl e carrier, dPCT/EP1007/058049

or excipient. The phrase "therapeutically effective
amopunt” . is.used herein %o mean an anount sufficient to

r ucedgﬁctﬁsﬁ‘gﬁ?og%@l 150 preferably by at |east
SQ6rc BRSS! BE ARIMo B 18t klt@@S coBRMA; and nost
preferably prevent, a clinically significant deficit

i f)t he adopwuiampunt efrmeiciod thezamiine esidoagenods dehaibmdiheedin as

host.. Al ternativel t herapeuti.cally.effective
deserifd oS &4 BftpintiRatfper bR BESHRY iR U EMRE o P an
immu@bdofb&@@ldr¥n BeGiMcfafidd) boGRNE 4 dudablcRad, Be tiRRd 4Bl PN@S! of such end
The phrase "pharmaceutically acceptable"” refers to

produgis| @eul ar entities and conpositions that are
physi ologi.cal yotth&lﬁ%g%wtsea (?d do not typically produce
anallergic or’simlarly’untoward reaction, such as
gést r i dird@ieb fande bheaidl tdsekit when adm ni stered to an
animal. The term"carrier" refers to a diluent,
adi alHer Vesiop: BAECS kit MAYHOBIAE Wi th which the
c ou - :
S Do LagticReF R ELARY IR BRTRIRHARAR ¥gffthe 6L o L Smino
acid sequehod degeritted hercd toped atadtaleriabalni mal , veget abl e or
synthetic origin,.such as peanut oil, so an oil,
il er aons Y moeadising| P bicn eateniugiap i Sl A roagent
is a li SAdWr R MRnRBHiZAI UERHS WHEH I{ AR 1 PR HIVRSH fle %?Qlllﬁiédtﬁﬁﬁng of:
are preferably enployed as carriers, particularly for
i nj ect &bl e sdigand capsbleSdibinaliigewsh hertalecdigt! icompocat fd)er s

are descyribed. in Martin,,Rem ngton' s Pharmaceut i cal

Sei encdd | 280l Rl AT S R T BEREF B bE Bigetea

( 289Pdnent w)a nore specific formof the invention there

are provided pharmaceutical conpositions conprising

t her apéiiid i calliggndedpableiof bingdimsivtth ableast wac afihg sompprent(s) to be
S . descri bed herein or an anal ogue, fragment or
dgfgﬁléf\?}g%lg@eoqproduct t hereof or antibodies thereto

t oget heiv) W ahigphdicapablew ibasalingywak eelphsabhe oflihk barlisg partners of
preservati emul sif ers, adjuvants

V?E’ sol ubiljzes,
aftlicat oBaPt NecemPSRRK(SE KRS TR PRt ude di | uents of

\Y I OUS; =

o5 ph SirBytloniorSAEhEflmiafic fof o Bbickol i tnRfeficRbfando
determmati@t eff gentr snan dsoporzntsi ofiangmagmotienfieal geactidmbetwe80 pne of the

. Pol.ysor bat e ,80). ti-oxidants .Qg., ascorbic acid,
amingid SRas Arelibed by Br i Pl BTGeT Deitor ol
beRgytatidh 60 BSlomiaM@irdyl ki ng substances (e.g., |actose,
mannitol ). The materral may be incorporated into

pdr gdnenliatibrapy ispaeratddonieon peitpiier percoerfpbdindkstosefdh

I 1 id. pol.ygl i id, et i nt
moasinieeBEnnGadte S BPaPe R i B el o i o be
virulcG ORI Sitd GipSrinBital EHal lHBRCE pigle THIWSty @i ctyddrBmonium bromide

stability, rate of in vivo release, and rate of in

(CTABR) wmsthaddapsadde pefparcriagh aedén ehigmosemplsDNAduitable for preparation

of il KA YR sy B MLl P FRLBBAP e i o
broth Bulllrt s bl Gasity EAS an]ls/PA T8O4Q)s pabasestéBA-41000X & Rat10

are herein ipcorporated. b
minutes, and the ceﬂ peﬂet res%spende n 8.5 ml TE buffer. SDS is added to a final

concentration of 0.5 % (w/v), and the cells lysed at 37°C for 1 hour with 100 ng of Proteinase
K. NaCl is added to a final concentration of 0.7 M and 1.5 ml CTAB/NaCl solution (10%
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reference. The conpositions nmay be prepared in liquid
form or may be in dried powder, such as |yophilised

wo 0008101786 er nati vel y, the pol ynucl eoti des of tPEI/EP2007/058049
i nvention can be optim zed for expression in pI ant s

wiv CIER HSTND it 058 bEes BENbHAmedts SOHAAE et feid minutes. The
lysate-lig {g,{el‘ﬁétc.t}%n‘%?gﬁ e(i(lﬁ} gélg 'of @ngﬁc;fgﬁl/%{] t%n? ﬂé?lﬁ)ﬁ d8he tube is
centrifilgadtit @PO0O mngedl(i/ﬁmmjtﬁsrtOISSp&actp Itleslﬂmsies Tihhe aqhea:ﬁlﬂs phsse is

t h t ed dth t f th
transigsif e ) e B sphgenpr RSPt Sy & RTFGB%@% &y high

moledultr Qveflélﬁ HNRr Thd Bre@fﬂltﬁﬁh DNRI$ c@lfé’cf@ﬁlusi‘ng%qlo‘@kéd glhgg}%ﬂtand
i munity agai nst B. hyodysenteri ae when eaten by t

transfamédiml a tu@( eonphiemgof mpef Ut Yedvtv) dthiandll iThg totrees eentsﬁtg@dl 8t 10,000
e RYOHIR L Aol o LRSER B SRS Y 8BS

gradidn@ t@MthinfhgLi365 (& RbZ @B mEnl dthidiumtbréalde iPBrepared using the
preci ated that pharnmaceutical conpositions provided

redlssag'@é DA gelytienn Thegtadigahis itigpsfpmgd toet @l paaabie eangéfupg tubes and

contiile HE AL TR elosbaF 1 n TGRSR M Pz pnder an

ultravasléi [iphe a8 d @ tyh hidi R fak QRigh® DA A ¥, wididryn Fo@ the gradient using a
pul nonary, or nasal route. The am no acid sequences

15-g npedler iThe ¢thidinei hyowrdeap mwdé“@rméml%d byrrenemmiighexdragtion with
CSCl-irST%tlI%te%,r Oé)r?cl)pga]% 'Fir{e purl%xe chr ﬁlrafj‘]pmols dial}lsed ag%lPst 2 litres TE

qSO
raar raperltonea ranuscuit ar

buffersdndqit dpienstswit iopopaholadiic Réssbfeatied fenoMit EMNMREY shehntd using a
t he am no acid sequence described herein or antibodies

GeneMé?hlwd{rdfeﬁi@ﬁrr (ﬁﬁnow%ﬁ@mlvn% Oidithete M. thpsheared DNA is
filled z?rg{ﬂl n%ﬁtle%r gﬂ%@&t @rﬂgra% tooé’eﬁitra?edtmlﬂ][' i ?hn%ﬂts Ohe ﬁundred ng of

enconpasse resent” 1 nvention Is
the blpattendUaN Adtdgdensds hgaitede WlmfZStﬂgeDf pSMRTFdI‘C vagomgglukigas,

Medd%%@ﬁse agﬂt) ﬁﬁaﬁ%ﬁﬁ g%%? fﬁ%f’ %ﬁ@ﬁ%‘g“éﬁ%ﬁ%%@%ﬁted into

E. col?@ﬂe&?oc%ﬁip@teﬁ?%ﬁn%esrﬁélpﬁﬁéﬁ 33 kQ) Elﬁ@ry' aﬁ‘l\i%dlﬁﬁ qnsePJ(3 10 kb)
manuf act ure of a nedi cament for nodulati on of

librarylissmasteucésksiotn tht éxv Bopyhwaoslys efithe pSMAR P (y mutd)re oti de
smﬂ%ng anti sense constructs or ribozynes
f = peuti c nethods are desirably
agNFioR kifet @6 idestik ¥o@med, iNakaMaDM6h& oF REbM containing the
construct. Uptake of naked nucleic acid constructs by

pSMA;l%(E V& vestoresd piskeds Ererdpiseid IBYA depettzad and sequenced. The purified
t :
plasrm nga]% %[bi&?{(ﬁt% aluPorllnatt?ecP (ﬁl?égﬂ ge%zl ?Jugé]otetég ﬁ?éﬁA@ g%e.[;Yeectogfusmg the

fomat&ﬁﬁﬂeﬁ@@@pﬁmbﬂ@bbﬂiﬁc €atthOpS MARIEWCsveClodr EfK 36qlcacing reaction
) cal ci um phosphat e and DEAE- dextr an? and |ipofectants.
is perfpyinpd #1 4 50 uhvelpae consstirecd 799 ngef slaamed RiNded pmal iof prigmer, and

4wl o R B A RE R Bl SRR s ks Reprin Wi PE

AppliB®€BIRFRERE Fodict Titd, CA). Cycling conditions involve a 2 minute denaturing step
at 96°C, followed by 25 cycles of denaturation at 96°C for 10 seconds, and a combined
primer annealing and extension step at 60°C for 4 minutes. Residual dye terminators are

removed from the sequencing products by precipitation with 95% (v/v) ethanol containing 85

mM sodium acetate (pH 5.2), 3mM EDTA (pH 8), and vacuum dried. The plasmids are
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pharmaceutically acceptable carrier or diluent to
produce a pharmaceutical conposition. Suitable
w@ 2008/0€1636 and di | uents i nclude isotonic sal i nePCT/EP2007/058049
sol utions, for exanpl e phosphatebuffered saline. The
conpos,i ti.on 1¥beforrru t ed f.orrprenteral
§ a

sequepgpdnn dyRIAGaCYSINg GACh RHEIEHRCIUSIHNE R AR are apglysedaisingan ABI

373A@51@A S%Eluér{c@xr@@% ed@&g@ieﬁﬁ ation. The routes of
adm ni stration described are intended only as a gui de

siAmpetagioski | | ed practitioner will be able to determ ne

AL o b BT b o B R S BRRR B S e
range lof BEBYId @inaih SRihBEhMES Sodid foSanbBke 86d RE4HaR@e Y Bhhces as part

suspected of being infected wth a Brachyspira
of a qyity: pesyrange prpcadurpon Wpiadyslapis Ppaercading famenf QR hstapgpredicted

wing 3300 L B RILSSLEL o0, S REINER, I PR o B

GetORFIVIanitn\@FORRs 418 esathinab e Hoddolvige(VA and pﬁﬁélﬁ) 'i)vﬁh eﬁiaung
prepared to determ ne the presence or _absenc

mternsfrl%ah Jaipbasgs uppicarches weludingBLHT apdFASTH- tAé]dth? @rqﬂlcted ORFs
are ang}’ﬂgg(y ﬁ)ed%'iﬁﬁ"ﬁﬁI?eethelﬁc?lg&fa@rl?édlggtmn%& rg éﬁﬁg'lﬁclucgo% EIS}-BLAST,

I ni nno B. nur
FASTan (M(BTIEﬂ [FONDEATTHRNS lHﬁé,cSI@dNAInE emt ESDRWI Baﬂabams ifctuding

Interp?(ﬁ ?r%éﬂiiea]gr ﬁ?{n}/ Ddgm a%ﬁ %&SB %%Ctg\e/c? %/ ? a%oc%ted proteins

such &Qﬁﬂ%&lﬁﬁrangdoﬁlﬁﬁﬁrl% ?eptﬁles a}ioYlide)@é’é ﬂo'kno@n sﬁﬁﬁ&%’rgﬂems
and B. pilosicoli infection. In accordance wth

lipoprotsgit $1lgattu@chutmqmembmns eucdwaidg awsieandhashedll bigding |dorna1ns

f .
Pylog itk A Pt ERTnfhe BTG PR Vit R concs
and wWitAIOHRL Kpediddlto kEksdt AR agdig@iért RO CERRCTHel if si/8ariIPsis of both

and directions dependi ng upon the nethod sel ected,
partialy gequeneagrgsaeines preduces ggamprdignsive prgpall él]tmprpd,létem@&F S present
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Vaccine candidates

To help reduce the number of ORFs that would be tested as a vaccine candidate,
ORF’s showing reasonable homology (E-value less than ¢™°) with outer surface proteins,

secreted proteins, and possible virulence factors present in public databases are selected as
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and 4 cgppsicyslng The D?bbamfbaremo eilsyefeenopsof l‘éAHnH% @lfe fgumdﬁarSEQ ID
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Syst ens,
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regsetifeby- 1eF Q@éo%misamlaﬂ act. S&WBF%& NAV-

ﬁ Faf(}dan%xlbefb% Qv AR b¥findacid sequences
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cl es

of NAV-H60 are found in SEQ ID NOs: 13 and 14, respectively. The DNA and amino acid
sequences of NAV-H61 are found in SEQ ID NOs: 15 and 16, respectively. The DNA and
amino acid sequences of NAV-H62 are found in SEQ ID NOs: 17 and 18, respectively. The
DNA and amino acid sequences of NAV-H63 are found in SEQ ID NOs: 19 and 20,
respectively. The DNA and amino acid sequences of NAV-H64 are found in SEQ ID NOs:
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W@ phisH183¢ 3mM EDTA (pH 8), and vacuum dried. HEEEP2007/058049
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and annotate usi ng a range of pu onmal n
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in SEQAPNekerrsindels| tespectivelgl IThe MN Raad b CRERUBIRS BANAV-H30
in the sz}guence data avail able. Each ORF is

are fopnd By $1HQAPOT: 9P aad SBricpractiecly nfbe PaY/A ard amisie agisl sequences of
NAVR{ ?ﬁ’bl & ?%Mﬁ\g %lg(lae]ﬁ' 5% ?&%}:&% 3} F{%%IQ}% and arm acid

oca Isation to ena e

sequeﬁ@ers roé Ni!‘ViH%Vuré foundeén SEQVIDX NOs psopel 34, espodtivelie ”[I‘l&tl])NA and
product . Predicted genes which encode prote
amlnosﬁ%#ef’

cAhencss ofiNPAEEY gEafonnd in SERYBMNAES S48/ rospectively. The
DNA‘éh{ th egr%uf LM Es bgﬁ\@t\hﬁ&o RAL f0HEN §E(QQBtI\@(5% 3738 58,

otenti vaccl ne targets Bl oi nformatics
respecrt%lyl tEheThsAsindtagumo s@djseuencey o6 NAWVE4B. are found in SEQ ID NOs:

h sent.er i me results..in 94. 6% kb out
59 ang P0G St oGS50 Ris) TooRR et YOVAg Loyt bt in SEQ
ID NO&1Bnd By odysent @y #8c DROUSRESInS a@fmaheﬁl%@s @ffNK974H44 are
contigs with an average contig size of 10. For B.

foundhy SE{EEhNEIs| deand0b ISpegbiel: eHi lhb]AfaﬂdrmgnQ @Rﬁt@qmn@es of
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NAVB{%Y%% ucﬁld Sm ée?]e%nqlp §%‘R?%§ % he nucl eic acid

amg frkdretducd @ahass of DR akL wdal baRpe@xt Ivieline cAQdtdate,
of the ORFs have honpl ogy with genes contained in the

gene pygpyqtgpredicted by the in silico analysis to be localised in the cytoplasm or inner
membrane of the spirochaete are abandoned. As a result, twenty one of the thirty three genes
presented in Table 1 are further analysed. These include NAV-H58, NAV-H60, NAV-H62,
NAV-H64, NAV-H66, NAV-H67, NAV-H69, NAV-H71, NAV-H73, NAV-H22, NAV-H23,
NAV-H24, NAV-H30, NAV-H32, NAV-H33, NAV-H37, NAV-H40, NAV-H41, NAV-H43,

NAV-H44, and NAV-H45.
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Table 2
Gene Primer name Primer Sequence (5°-3")
NAV-H22 H22-F4 AAACGTTTATATTTTATTTTATC (SEQ ID NO: 67)
H22-R1308 AAACTTCCAAGTGATACC (SEQ ID NO: 68)
NAV-H23 H23-F4 AAATATAAACCTACAAGCAG (SEQ ID NO: 69)
H23-R2366 AATATTTCAGTTAATCTAAAATC (SEQ ID NO: 70)
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The DNPAERATAGEAOCEETCHATAJUEAEQSDHNO: 86)

A 3H&-B43f 0

und i GTSEQITDANOEGCECAGaAd ABASEQ ID NO: 87)

CH#4/BRY3I

The DNMAGAGCAGBOAS TadiCH TSTRUeBEEQSIDANO: 88)

U AHA-B30F O

und CAGBEQUAD.(NSATARATANWAGZG (SEQ ID NO: 89)

respe

CtHANRWY

The TONM BATAARCACCITICTCSEAUATEESEQAD NO: 90)

NANAMSH

U SH&-B5f O

undAA ASEQ A THOBT A AST AOTGBRAG (SEQ ID NO: 91)

respe

CHiiaRl 505

To fartheraneducectivea anoban OEEQGRBNO: 92)

NAVO&

o6 dF 432

t est eA T&TGACBLAARRACATA Aed @SEQENRO: 93)

produ

C U2 386!

cted byArTRCCAGHAALOCANACYEISED D R@): 94)

NAVAFA

| SgEu-Fdy 1

ne LYGRARAFAMAAICTATRICTRRIBIARRC FEQ IENO: 95)

spiro

CHRES 8T

e QR@Q@%G@QA@TT@&G‘MGG@W@W@EQQEI\Rﬁ 96)

NAV TR n'}f6‘6>F1‘1!i"

ce QQQ?QT@M%‘?G ‘?‘AT‘A@G‘@QA&Cé SEG ID NO: 97)

Yy L TOA TPAGHS 0, ): 98)
NAVEHGY! ﬁ—169'1%’3¥5 ",,ff AGMGE&%CT 0 ik@cm‘tfd@fim(' O IONO: 99)
AV ST C WADCISEQ (BN
NAYV- .4-1|\ I\\\ii7llll g\ L A GCA y A :.(E'Z'SE-.Q] - O: )
G T %mec:mmmmm&& PACCCER (380 D NO: 102)
i s \é%‘?l:l;ﬁ’f:. LEAATGACTATATCACTTIICATAC JLSEQIDNO: 103)
gene eHEERI2A] | TCAAT QTECNEQAMMMT’%GTMQASEQU NO: 104)
o 3dlet BE F .M.If}mmommﬁbm ,Cs\me LD .anll%oS))
i . A CAAGH EQ 6
melti e per at ur.es of approxurately 55- GG)Care
&i@éﬂga—%ma@&%f—aml}mrs sets are also selected to
IR A RiaRGR T UGS ries BhBBEHRS tHARCRRB1RRid Anvitrogen, Carlsbad,
medi um stringency primer annealing tenperature of 500C

CA) argsteakedowtdrdnp glycpuol stock storage onto Luria-Bertani (LB) agar plates
supplemented with 100 mg/l ampicillin and incubated at 37°C for 16 hours. A single colony

is used to inoculate 10 ml of LB broth supplemented with 100 mg/l ampicillin, and the broth
culture is incubated at 37°C for 12 hours with shaking. The entire overnight culture is
centrifuged at 5,000 x g for 10 minutes, and the plasmid contained in the cells is extracted

using the QIAprep Spin Miniprep Kit (Qiagen, Doncaster VIC). The pelleted cells are
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di stribution analysis PCR The medi um stringency

conditions would all ow potential m nor m smat ched
weeganrses (because of strain differences) occRCTEPHOA058049

the prinmer binding sites to not affect prinmer binding.

resusRp Oy BaR LS PL e L een s or P S e VGt [ sesh itk the addition of

250 uﬁ&aﬂh/@@ bﬁffetBPZ hYl?@lX@&f‘éeﬁE hl%eneutrgﬁéea%ﬂgs n%h’frélhiéﬁon buffer
whi ch have been shown to be avirul ent. analysis is

N3, alpigﬂlfe erevantaitad cgli2iBbng istpetleted by |cgtm:_1fugtlmg at‘[%};p(]ﬂ\xbg for 10 minutes.

The s R B FrbIE Riots doePeBhir e 8l G ERLR ioperd for 1 finute
After (et RIgthOHovk- tﬁroﬁ%’} F00ND Fadh bufkdt o isTpliEND the column and

ol ymerase, of each dNTP (Amersham Phar maci a

centriRjggfl & hefor sﬂmfhwa;hrom is dpcgrdpdlapfl theneolyni fredriqddivr |
. . i C S I - [ .
cne S oW 50 FEIRE OB PR My YLt i
100 us élaﬁo@f)uﬂierrEBl uTksp@ificd404smill o dlLQtthﬁyd Gdngy Clyasquaht DNA
denaturation at 940C for 30 seconds, annealing_ at 500

fluoroppsiter{ Hogler otaad rangigo o fiveind dha BN Sy OHCRRraEgn & ‘fdcb‘FSt%i 0100

oS EOSC B 99308 0 ML G
blSerE@[‘pfeﬂa@raﬁMlTrl s-acetate, 1mM EDTA), staining wt h a
1 nmg/mM et hidium brom de solution and vi ew ngﬂover

| Ta¥eue airiee priified BTigBecplpsmidds disesehaigdredor bathowss in a total

votunig 0% A0S Lt 8B aR o Pt ol TGy 1 7.9). 5
mM NYRY: oM &1 Prlerﬁl@ﬁleT 8390 ‘ﬂ%/ntﬂh?SfB Thé( E%Y%@lﬁ? ﬁa[lf @ierestrlctlon

strains tes ed three of them (NAV- H2
enzyniAVsEBIcpends @r élsemuenne & pflrrtemeinsltth@ﬂidqsatcesif dd: ORF the goal

being R o b L S ARG e NV X ot by

elec“%fﬁl%?j Hﬁofttﬁé H%Eﬁlﬁ%aétﬁh%oﬁﬁh b heg JTQIOWa'F&Q elin 1X TAE

are present 0% of
buffersdtOavrfer 1 hstue dhe metrdslﬁimmsldi DINA EBFMnegieWﬁB largémpetiiiéurh bromide
in less than 80% of the B. hyodysenteriae strains
and ispagvetovernlirayialst (BNadighbut i on of these genes nmakes

t ﬁ%ah?&i%ﬂ%ﬁfs%ecﬁ? sﬁ)u\f@féa 'u&%ﬁ%ﬁ@@tmatcle %]?CI{ ﬁ'lesdn-up Kit (Mo Bio

reason, further ana si s of ese genes been
Laboratoaiesidrredbadl &1 )e B2 @Tlycthic seqtfi ctmomi rdaction i 3& i) asimixed with 250 pl

. Escher.i chi a [i JMLO9 clone arborln the TrcH s
SpinEiRGBH e Ao et e Suaed B TS0 iie AREHCRTugation at
8 OOOfxr(ng’Grg|rﬂl‘ﬁﬁfe‘){heW&r%@%(&%cé}%&aﬂd@ Ooaul%ﬁﬁ@l@m bR B2 is

agar plates supplenented with ng/ 1 anpicillin and

added; tn ghebeotedn al hgvdumoris ¢@itihipgedas bﬂefgnengldeth@ downthrqugh usdidearded

to ino tel f roth s | ement.ed with 10
veforg S e lFyieh 20808 s e BBt PR SRR b b gom tre
columnAkitil 80 uLZEMREES MirtfledImakd igtor Thquagtifikd €sify 8 fidbMMeter, and the
culture is centrifuged at 5,000 x g for 10 m nutes,

DNA goiebentretiqn iasdiusted émd@igvan) byrditutien pathi & befferxThepurefeed restricted

vector is stored at -20°C.

Primer design for insert preparation

Primer pairs are designed to amplify as much of the coding region of the target gene
as possible using genomic DNA as the starting point. All primers sequences include terminal
restriction enzyme sites to enable cohesive-end ligation of the resultant amplicon into the

linearised pTrcHis vector. The primers are tested using Amplify 1.2 (University of
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using the Q Aprep Spin Mniprep Kit (Q agen, Doncaster

VIC). The pelleted cells areresuspended with 250 m
wa@edoB/otw3uspensi on buffer Pl and then are | ysePCTEPID07/058049

the addition of 250 m cell lysis buffer P2. The | ysed

cel | re tr ljzed wit m neutralizati
Wiscqpgins T%ﬁb B}E@eq‘ﬁ?%aél% {§OR &fquepesP efte into the
approﬁﬁiltle ?Bﬁgoﬁ’}h HERTEdHiY9&kd AR AN QD&QlQed(trQnsianfon 9 the chimeric
The Supernatant is transferred to a Spln

pTYCHlE) bmsmobaswttt: iy pan@mmeétlsmg Moo N'Td vErronl6 @dhfenlex) to confirm

that gl Y RBOLE 1 E oL ARt "B AP Dol B o P gene

size, th® BroftdiRWzE Hhe Yadid&d ﬁb@@@ﬁld@ehgh%fdhé h&iveqIrokeTh ih Halbds@Md the
by centri fugat ion at 20,000 x or 3 mnutes. The

predigyhaiTah RS, Biuraier Rkbhe birecitstuman aF UK oAt protein

adds a g%)glﬁgte&;{] {éﬁa 5&5 S%ﬁ\% ]Frﬁléerngo 4 Fed?ét%ﬁgﬂ %Clill%r %a%{l{ i fied

Fp&ACi sco the DNA concentration is adj ust ed

100 rrgﬁmle $1ye d| utProteingiizen TE Buofdiced MMefpur i f .88 ted oI
p FEH pl adbp)d i s| storéd)at -¢mﬁtiv§/pﬂitein(ba)eparat| on P

U7J

NXW{W of tﬁezpurl fied gl cH s |plasmg7,733 di gested at4ss3

Q7ﬂf‘ ourc |n atot Ql \r\l PR 0 50
T T Ui p ) LILIL

Né&frﬁl"dl 1| ng 5)68J of two réé&rl ctilon enzym®d in 100 mv>-2168

N;(,ﬁ44H (%45 5). | 50 n%d\laCI 10 mMivg&s22, 1nmM DTT 51864

/' " BSA | The p articullar palr nf restriction

T
N&KAYzes usedldepends on3the sequence 870%he pri frers 4-3944

t hat woul d| not (RFs_. The restricted

he seqgence of The,URF, the goal ng to Use g
NEV L L hat T 34 i he Ther 44953
NAEdi@r |is vesd fiedl by elssct ropror esi n§V29m of the 93027

i rTon T tTon thro % (W V), ggarose gel 11k 7,
N&@%’%E buf f SSat 9V fo::ggdl1 houn. The e egtrophor ese(rj57 :

NBNA—I'BS st ai ml with 1 ngen et hidi um bP8H de and is 9.5920

viewed over uttravrotet (Ut ght—Ltmearitsed—pTrcHs

ct clr [ 'fled u3| g the Utrad ean PCR C ean-up
{saat: Soviat 25, Carl sbad, CA). Briefly, the

r @Rk, g g“ehbﬁib bRaG Al @J}gét%gnmﬂseﬂ@ar@‘aﬁ%ﬁﬁ% b PEROinT 100 Al total

Spi nBind buffer the entire volune i s added

volung @mngcchDNmpolﬁhtme @hotech ntgattiow)and Qf@wmp@yﬁmrasd

th th ded d ..
(romggitiitisen. S+ R de e Do Bt S of Tt i plhee Graginine
1.5 mMVPoLRIBLL) flugedt 785 DA @bRmeadnd, §.0e U PAVBNA dfageﬁeras%f 0.2 néM of
g for

di scarded before drying 't he col um at 20,
cach diVHRI{ Amersitire Phampdcicediofasb), &S i1l & the epbréproate phmccpdivand 1 ul

o o PR S 89 b6l e same

hyodﬁ%@ﬁ&bt dtdtd @RdifSr @Abmets8¢lichBing OC FainglcoRditiehd b b10B aMidifial
TE buffer. The purified restricted vector is stored at

templat Go@tuRtipmetcp des ingnuttoat 44 efollopree prBéicydas & dameturation at

[if h of th
94°C glg’;ir()gﬁgqg%s da}%zleal gaé%8 gé ﬂ)g 1|5 s%/co%%is rgill((:i prl(r)ner texteensclgrgj Iat 6g8°C for 4

minutes. The PCR products are subjected to electrophoresis in 1% (w/v) agarose gels in 1x

TAE buffer, are stained with a 1 ug/ml ethidium bromide solution and are viewed over UV
light. After verifying the presence of the correct size PCR product, the PCR reaction is
purified using the UltraClean PCR Clean-up Kit (Mo Bio Laboratories, Carlsbad, CA). The
PCR reaction (100 pl) is mixed with 500 ul SpinBind buffer B1, and the entire volume is
added to a spin-column. After centrifugation at 8,000 x g for 1 minute, the flow-through is
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as possi bl e using genom c DNA as the starting point.

Al primers sequences include termnal restriction
WE@ngne’e36 t es to enabl e cohesive-end |igati on PET/EP®07/058049

resul t ant anpl icon into the | i nearised pTrcH s vector.

dlscar&}?@ﬂgééﬁﬁwﬁs Jﬁagiﬁﬁd 'v#? Aﬁﬁbeh{eryegérfg% (Fggicg@%il% egrifuged

as bet%?eoéiﬁrlﬁ@ﬂbx% thﬂ)%?ﬁ §dlsdahd@ Yehe ﬁ@%é’@l"e'c@hﬁnpﬁsiotdog& dfor3
the pTrcH s vector sequence. ced translation of

minutthd hc urrBed geqpdirie biusedékcpm ¢lesiodume agthel0aul iTE pdfefor med
U|n t \TJ. Inforl\/hx) to confirmthat
estfiguan enzyme digeylion o =Recorrect reading
f rrane; ulﬁbﬁ@p&fa:ldsmcm pmdu@ltaﬁe HR}este@Niea S0 aletotau bf@lurne w1th 1U of
protein size, the predicted nolecul ar wel 8@
cach rggtripien przymeicampatibia vithribe tanarinah ecspictign en uplea@fre@qg@ltlon
S
site d&é&lﬁ%&‘b& r%]{e c'loshlrg%(glfg%n Q%tl&egjﬁlonqxérm?thg |r&%21‘“ft@%a9{ktlg{l c&li]s?sts of
100 mMtTiriseHQF @BeT .5}, 50 pid N a1 t) nmdi 8cgClart miei DITT. andalbd ggﬂnl BSA
lification of thea%ene inserts Using genomc

with ]aUIOfteafifhgT@ﬁtﬁ@'é%eHZﬁﬁ@r 874 bordmbheyrp. eiﬂhwgr:mi mﬁeraDMeare
puriﬁ?& Iljélﬁrla g@i J%Msge%@/ggiﬁﬁﬁ&ﬁg%éﬁg&nseﬁ DNA
are qLthﬁécDﬂiBmg/‘ﬂl)s ﬂu&tﬁnemphmcf ihe TN A Rofdcktrbich 8 adRiset 3o 06 ug/an by
CR buffer_(containing 1.5 nmM of a 2), 1U of Taqg

dllutl%b‘fv%gﬁd%’é & ol hgpugjfipd aesmﬂb@lsw? are %e@wﬁﬁteba%h vector
llgatlcqu (Amer sham Pharmaci a Bi otech), 0.5 mM of the

appropriate primer pair and 1 m of purified

c uiggutios ofriie dohtinsditteinahtho pdsahmivedA | s prepared from

the sane B.. hyodysenteriae strajn used for gengne

sotbiRe .Tff?gtwl@ﬁfﬁ i gedomeadtin grietal yRlwmg &f 36 14 1A e ypndred ng of

incar SRR s RN B Ch Bl QiR L 18 B Tppusgn 30 mu
Tris-HEI0QHIES), 20 AV NGO, a10 AODDTTGd ISmMEATRESntadish PU GET4 DNA

extension at 680C for 4 mnutes. The PCR products are

ligased Bjrecepb efnt Wertiottigsisnapacsion cppfaming g yeraBhkoealydpaluded as
a Vectgpre &t Lﬁ%s?ﬁqnlf ati & gonﬁiof’” ﬂ?ed dj}la?e Wﬁ% %r%ﬁeﬂg #{Qd for

e so Feand are V|e
cach reartiohyi ng t he presence of the correct size PCR
p&pdu t, the PCR e ctlon.Js ourlfhﬁd usi ng the
TSI 12 133H0RS INtQ KpCOF; CS aboratorles

R T PSR AR [ ot

then S@dded tlteOceiHs SR thenGfkratinto Afct &@1d ¢6ﬁhrmfdﬂ@ag¢ ﬁibe@éorﬁalﬂi(ﬂ@ 5 ul of
x g for 1 mnute, the rovv-through i sdi scarded, and
the owmgbﬁllg@b9m@a@m86@ﬁmwe@® 23 ng @hBErofls yereory Jihgrivbes prremixed

o e YRR L8 S A L g e
cells dr@thed hEhtdhoeised bhsladibig theitelsks\@etact2 °C Sy aéragdfor 1o m:ddﬂﬂs before
colum with 100 m TE buffer. Restriction enzyne

returngfl g8 fybsrio ésfe fore myeutes. iThs aepgforrgd ls are TGP‘OVteFFéi in 1 ml LB broth
for 1 lg)oulr a n%ﬁ’% \{V%?%%V[P dﬁ'll&tmgaﬁ%e Ic Ic%%esrteg cellls arc harvesrped at% ?dO x g for5

minutes, and the cells are resuspended in 50 ul of fresh LB broth. The entire 50 ul of

O

resuspended cells are spread evenly onto a LB agar plate containing 100 mg/l ampicillin
using a sterile glass rod. Plates are incubated at 37°C for 16 hours.

Detection of recombinant pTrcHis constructs in . coli by PCR
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each restriction enzyne conpatible with the term na

restriction endonucl ease recognition site determ ned
whoosloe7686 oni ng ol i gonucl eoti de priner. The reBCT/ER100TOS58049

reacti on consists of 100 mM Tri s- HC (pH 7.5), 50 mM

i SeheridS PR RGe oA é%@%fﬁ?g@%% B e SR o i LB
agar pgéct%e%tn?ﬂmthIG% ! (S Elﬁ ove 1{1&@@&3& Agec Rt l@lhtogf‘asCIA le

rifred digested I nse

colonPBnB¢ah Qtlaﬁﬁbtrﬁatﬁﬁi etvsmtrig rdsh@eflhéd)th@@qﬂ%lf TEandfet bed i@%lled for
concentration is adjusted to 20 gy dilution with
1 minye. Bpfidof baikes qsilp piciused petsmplase étt PGPs me apifigateonmigure

L | tl he
consiy TR BRI Plral ey o P FRecrbd bhPeEhaby BERERee 02
mM ofkhchRN TR0 AM & tBe bPicMis-¥PrimiR (9 20 M . One hundr ed
ng of linearised pTrcHi s is |ncubated with 20 ng of

CAATERATCA@ECANTETG EG TGS CHQID NO:HOUy snd hS 3 nfvhe pTrcHis-R

il AP S BELE S TART A, A ATfons

1nvolxi1e'nagtlaﬁl}iéfeagtea%'?x§@agé \t}%%tugr?@c?@tg? O ufha B RO ENBYIbFePb$ 95 cycles of

risation negative
denatwratibn o 94°THer Hpgpcods, anrealigsitrd0CCifon] Esezymds, aisl upetler
for each reaction. Transformation of pTrcHi s |igations

extenslwt @t B°Cder | mieutp sTf@dtﬁiéptqwctE arqspibj ccpito 9lecepiprrses) in 1%

|s are. t a e.an
oo Qg TR R BoY piray b AL e Sroraipoilon
and af®¥ eGSR r LNDBShtC e BhbNMe Yafbusdhsdriente &S PT@ALs expression
ligation reactions (equivalent to 25 ng of pTrcH s
Vectomerodme} recphbinanbeanstinets af xaubyizgent |y tappi ng the
1tpm of eac tub hhe be ch fe\nd left on ice for
100D 1eC nant
5 Lshocked by pl aci ng

t IFevettt b@sisblatea c@loﬁ?&@f vé&beibitaat pTicelis é&tsﬁ@& @tﬂﬂschﬁfM[(@ are
returning the tube to ice for 2 m nut

inoculafegriact b bBdupthdn aiank @b vetaaind 09 rﬂlg/Lanbtcétnh app mM IPTG
and 1n|3 Hgt%cfl 5t ﬁzg ?glwlaé Qﬁ%gﬁ}h%hﬂglﬁ%nﬁ’)‘g cy]se are %&Qf\ég‘[ 9¥ %&Hl?ugatlon at

are narves m nu and

5,000&&4 fo? 18mEn6ies sPrendad sﬁﬂér&@aﬂﬁs &iﬁcafde%sﬁhck%cﬁ pelld i 1s 8@ pended
entire 50 mM of resuspended cells are spread even

with 19tINiaNTB ct@gatnrlpg tsés tibrer G106 mYl Naid.Ray 10 mtv@’rmsﬂ@lﬁ 8 M urea,

ot 8.5 608 SRt G s BRE) KRRicsr e b Rug Rpin SRS pRfegntrifugation

at 10 G(W;%%rfétci(ﬁmidﬂttéfat 400! ThopRLeRTNe sMRnSfcREH & tﬁéw ﬁt&raﬁa@tored at
col oni es for each construct are streaked onto fresh

-20°Caguit amlmes contai ning 100 rrg/ 1 anpicillin and
3 h,

TthSUIf’zf\@E a'i‘lﬁgrsis%f B%télﬁ G &forljﬂemu%%g G: dlszmlmoquTrlQ Uyt buffer

cells are uséd as tenplate The anplification
systermi 'Kititty @l of protein sample are mixed with 10 ul of 4x sample treatment buffer (250

mM Tris-HCI (pH 6.0), 8% (w/v) SDS, 200 mM DTT, 40% (v/v) glycerol and 0.04 % (w/v)
bromophenol blue). Samples are boiled for 5 minutes immediately prior to loading 10 ul of
the sample into wells in the gel. The gel comprises a stacking gel (125 mM Tris-HCl ph 6.8,
4% w/v acylamide, 0.15% w/v bis-acrylamide and 0.1% w/v SDS) and a separating gel (375
mM Tris-HCI ph 8.8, 12% w/v acylamide, 0.31% w/v bis-acrylamide and 0.1% w/v SDS).
These gels are polymerised by the addition of 0.1% (v/v) TEMED and 0.05% (w/v) freshly

prepared ammonium sulphate solution and cast into the mini-Protean dual slab cell (Bio-Rad,
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consists of Ix PCR buffer (containing 1.5 nmM of MC

), 1U of Taq DNA polynerase, 0.2 mM of each dNTP, 0.5
workios1tebe pTrcH s-F prinmer (5 - CAATTTATCAGACPCT/EP2007/058049
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fold Hb%*@? forgh pEentaegs develensdiisiigithsraliiadipe Plosphatase
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sequeQeela{?aNsi/s SDS) These geI s are poI yrrerl sed by the
additron of 0.1% (v/v) TEMED and 0. 05% (w'v) freshly
prTe\matr@dfoamﬁmmlm dor bl renssoriuyhioh peaddceshibe comedd sizag PCR

produ&iglafef 1??%1%1%[%{1] 1@(&3&@ gﬁ?l;)ré)%} Eml(t%{nng g@g'\l}lﬁ arp%lgm'm and incubated at

37°C T&WQQfoﬁﬁsLWﬁh (iRKingUThé lent(r@ %v&hfglﬁ'@ BhaR& arbleéiRriflpRd at 5,000 x g for
reaches the bottom of the gel.” Pre-stained nolecul ar
10 rnumtpg fand ghegrlakanid sontained in the cells are extracted using the QIAprep Spin

Miniprep Kit as described previously. The purified plasmid is quantified using a fluorometer.
Both purified plasmids are subjected to automated direct sequencing of the pTrcHis
expression cassette using the pTrcHis-F and pTrcHis-R primers. Each sequencing reaction is
performed in a 10 ul volume consisting of 200 ng of plasmid DNA, 2 pmol of primer, and 4
ul of the ABI PRISM™ BigDye Terminator Cycle Sequencing Ready Reaction Mix (PE
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are el ectrophoresed in parallel with the sanples in

order to allow nol ecul ar wei ght estimations. After
web@shtwphoresis, the gel is imediately stai nECI/EB1007058049

Coomassie Brilliant Blue G50 (Bi o-Rad) or is

R T R
at 96°§ﬁ g&%&%@%&@tdﬁ ek bRASTaRlra @S Eﬁul os%ﬁ@) n%EéHa%,' 1 f EBined

to nitroce rane 1s

primep eiirfealing gh AiSit 1 Gidnheepl@\WO P @ férr élallﬁﬁfuedfs Rekides] d3yesér@ihators are
After electrophoresis, the gel is equilibrated in

removed £ragn ghe BgHTEMZEIerueka bm%&p@mwm P3rei(e) cthanglgpytaining 85
=N
M ARGl @ 2 PRI BPR) S0 Qo PA B platndd
sequeféddah daplicabicitigd edoh Iprlma:d SSghereling Bodks ﬁmmealyj;aalalsing an ABI
373A§$§%’@g€%ﬂbcgrtj (?3 n tlggar{]ﬂ?yléwgsg: I%ﬁ%eotr gs%gﬁeglémg}p%ah ”FrcHls 18
perfolnfANS fv@flfé)etqatn[hé E)ﬁﬁ%s I éa§s%tt9'?§ i rtﬁ@@or?&ﬁfe%ﬂﬁlg BB cach
separated proteins Is blocked with
constuciss- buf f ered sal i ne (TBS) contai ni ng 5% (vv/v) ski m
The
=9iH2 deized DROteid (vl V)
T\Aﬁﬁﬂ 1@ QOM%F bhea%rﬁml%t b$rdH1§ H&@t@@k wirt Boll PVITHO NS & lated
' anti-his anti body (diluted 5, 000-fold with TBST) for 1
into 5 elrLBybrotlotng 2 ¥hipbect e 8asknganéaining 4 AP m/kampaeillin gnslsincubated at

37°C orlqulfm nmﬂgw L\ TBST CtéWP ﬁ&%e e grﬂgg ilriloig E&%&?ﬁl}%&pplemented
with ld)O'rﬁé/{meEbcﬂﬁﬁ) is 158&111&1‘['361‘ witBSD rhiosf the BRHight culflire d¥Bincubated at

nbrane i s devel oped using the Al kali ne Phosphat ase
37°C &nﬁdsth«: aptecaKil¢nsitBiobthrad)ls atTi® nae1sd]. D appriximetalyt3-4 hoirs). The

stopped b shjn rane w hdISI|
culturf R sy e i 5 Pttt dons i gich M. and e el are
returnf &5 STV AR Shak Vﬁ‘%r_lAffie? 3R o@cmcfu%ﬁgﬁ gk E1RPEisHantRBed to 250 ml
recombi nant plrcH s constructs by direct sequence

centrifug@lbpgles, ahdohd bettlsd at waittifigledaes, 000k gefackl momatsa1efC. The
whi ch produced the correct sized PCR gr oducts are

Superna it it @ﬁ@adqdm gl Qashpelletps Frswinenesshivih AN HAAgnaturing lysis
Iyl | te OEC, f
R A A s R S S TR SR
storedadt -B)°Q0&exnightf or 10 mi nutes, and the plasm d contained
in the cells are extracted usi Sg{mrthe re Spi n
MTHE gelé prsrensiafsis geseyaddeam ppEei starggs/an o1 feeefhe cell lysate
is thet? Loqﬁ&]te% dA cgg%%é fﬁorego &%' & 1tﬁ h ﬁl%n%cuﬁ)iltlog ice between
purified pllasmds 'are Subj e aut o rec?

sonic@RAuentisngholfyséde:llp Efa:dﬂ:eﬁrecekya eaﬁﬁfugﬁmcﬁﬁz&szetaoe ngSfdﬂgO minutes
. the pTrcH s-F and pTrcHi s-R prinmers. Each sequenci e%
at 4°(;, ené theanperaatael is Fanserr¢tto htolyan gratainditsd §Himlgbedfvolume

of Ni-%PlOA anrgge I@gigf&a%e%e %Cg%lnagt Hl%g-ltaré%ed pr%teclln 1s allowed to bind to
the resin for 1 hour at 4°C with end-over-end mixing. The resin is then washed with 30 ml of
Ni-NTA denaturing wash buffer (100 mM NaH;PO,, 10 mM Tris-HCI, 8 M urea, pH 6.3)
before elution with 12 ml of Ni-NTA denaturing elution buffer (100 mM NaH,PO4, 10 mM

Tris-HCI, 8 M urea, pH 4.5). Four 3 ml fractions of the cluate are collected and stored at 4°C.
Thirty ul of each eluate is treated with 10 pl of 4x sample treatment buffer and boiled for 5

minutes. The samples are subjected to SDS-PAGE and stained with Coomassie Brilliant Blue
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m of the ABI PRISMtn) BigDye Term nator Cycle

Sequenci ng Ready Reaction M x (PEApplied Bi osystens,
wo-omseL7688 ty, CA). Cycling conditions invol ve BCREP2007/058049

m nute denaturing step at 960C, followed by 25 cycles

o.dnt atlon at. .960C . .for 1OSe ds, a conbi ne
G250|&§]rt"}0n§? %%Ir‘lﬂlﬁﬁg%lﬁ%lew{ﬂéfﬁ?ﬁdﬁ dispi E‘P %(ﬁteé%ig apraned’

betwellh Bl %ets%ﬁ%bﬂﬁl@!;e &aéengﬁrdmrators are removed fromthe
sequencing products by precipitation with 95% (v/v)

etErarstior ohthaiselicetgd 85ombirsotE. mallad@teausepe(rmﬂnsd 2) me@imivi-scale

o senggi i BEa e d TR Bave tdoh g temeion P REE (RSt ng

pm@wgg SndlBpRiliadtionest twu%meaﬁe&%blﬁazﬁﬁl@mg&eﬂ%w er
Qo pl1ed Biosystens). Nucl eotide seguencr ng of the
pTrhé

d profsénsfast peaded @ild/té%mfeyred iato athty iakysis gype (Spectrum
Labor?i%%%? tlhg Lgs ég%elgekg g gr\)\;lﬁlcé rnoFe pg/e Ih’?g{ﬁooffp {M of 3 .’%'OO Da.

ructs. n and on I nan
A 200Hi IS Elaé}tgﬁdh%&ﬂ&i aaaté\1§ﬂara@i zﬁldqﬁ;ﬁmeopﬁsmgw@cdrﬁ@lermu Padttin
pTrcH s construct in E. coli 09 is inoculated into

Assays(@wdRariB Bregprhteins e @ilysed ageamst Sabof flistléd watat ati41Cnygith stirring.
he R B TS B LR PRl PR o B0

transfBir @} RomURPHQRRRLESE Wd H53R0 céﬂlﬁﬂug@ e840 il ndakimum volume),
i noculated with 10 m of the overnight culture and

and thicrighdsareplaetd @ 7ALCCmeitighthBulmstarciplhcadenti & YASK] fr¢vac-drier

I.ls O.nmis.O0. r oxi nat el -4 hours). The
(Hotod T e, BlpSd nBhirky Db BOREG T et &t vl s proldifs are
then 164 %3&%%%% PBS P a LaldMutc@REnddAGatis b2 A% enrﬁrdtgr&e&i a90°C.

C wth shaking. After 5 hours of |n§uct|on t he

Followunlgtdnalesw and lyaplsfisatioedstitde 2s0mirinaoeattigcf umlcmsiﬁille :produced

and .the bottles are centri d at 5,00

o B e SR 8 iy S cPte iy Kot BfprERinystem
and rRBhbRfani of%%ﬂ%@iﬁ%s&&ﬁa@ly'ﬁo@kh&gﬁoﬂ@@ aturing

lysis bu fer (100 NaH2PO4, 10 mM Tris-HC, 8 M

urea, pH 8.0). The resuspended cells are stored at

. . suspenS| on is renpved from

HIEREEBn ice. The cell lysate is

tMngqrg 6 Lerﬁearmoemﬁantt PoR&in fiPloaddll inRCONES Tt
m nute i ncubation on ice et ween soni cati on rounds.

clectraphorespd dowgh 4 $0% e 0INM-Ba Gy e emdralqetigatansterag to
nitrocfa138%m. gra]ilg.gl"h"e(}néﬂl%hﬁfs ‘tﬂ{)ﬁk%g Grith®Rsls SRg SR %g%%ﬁ_? bnd
Is transtferred to a COol um contalnlng a 0.5

assemded M©| thérﬁmaf-sdﬂbeﬂ%a@mr(@s@meﬁ Mhc pQAIagRMhcubhied with 100 ul of
_reconbi nant His-ta?,1 protein is allowed to bind to
diluted g seaam f1¢0fold) fﬁbh O‘é{t at 4@7@1 fanenerEn- bhepigesampisgbigned from

high h Eﬁ% tgrﬁl_ls géss(nJt %ilyﬁhm%g%ihwﬁﬁn@fncal SD (n=5),

naturallyi isfethel sei®cdAverteay, p1@d-(n&5§3)anb efrecoebtetifm wathital fidedtion (n=4).
of Ni - I\ITA denat ur %%Bel ution buf f er

The membggperipesisyegnov teappaFtup, any bt ety sdk BT (0.1%
v/v) b8ford HRuBIHBLEHAT BmE BF 8¢ bR AR Igeqmgle%oléaﬁe)-AP (5,000-fold)

for 1 hour at RT. The membrane is washed three times with TBST before color development

using an Alkaline Phosphatase Substrate Kit (Bio-Rad). The membrane is washed with tap
water when sufficient development has occurred, dried and scanned for presentation.
The reactivity of the pig serum obtained from animal of differing health status is

shown in the table below. All proteins are recognised by 100% of the panel of serum thus
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Thirty m of each eluate is treated with 10 m of 4x
sanple treatnment buffer and boiled for 5 m nutes.
WG 200ploen3@r e subj ected to SDS- PAGE and st ai nedP@i/EP2007/058049

Coomassi e Brilliant Bl ue@&50 (Bio-Rad).
equi librated i

1nd1cagllng

is perf

distilled

Spt thet SREEHAE REPEPSE IR ViyP 2pd |tfraa
1mmug€,‘¥’é'sﬁét§s'e(f6‘llc%ln§ %ep&e{&ette@sﬁeem nant E. coli clones

or med

The stain
ter

reconbi nant protein for VaCCI nat| on of mce (see

rabie, £ Gl AShBlPL 3

3 G5l R St Rl Taf el SRR NG Baprgcd B

hyody@@@lzr@&k aReink rc@ﬂitﬁ&ﬁw GHc lgBﬁeOd@tn’lEbﬁﬁdS@Wﬁﬁi aﬂily?d
ectrum Laboratori es,
of 23 ,d@){]%

I nc.

Los Angel es,

The

ed
and

f our )
4 é‘r%%}ﬂg? M @HFC%& Sygipmic

i h mediumscale to generate sufficient

GM%;ISPGR"Qﬁng a panel

enfl Wiainge Sgﬁtogauwasmqrfoqmm:@ymefl 93:c800 smaplea fipgfing different

categéaﬁés %lf'a}
I ng

a comTer ci al

Protein Assay (

Bi 0- Rad). The

f the pooled eluate is taken and quantified

pr ote| ns are dial ysed against 2 lof distilled water at

40C Wit h st@énke! ng. Thlgisq{tﬁlti}éﬁl(%?]bl'ffeSeI’OfD(?}I'(%)ged 8

times [at_12-hourlylintervals. The |dialysed proteins

are trlansNe™-Bd0 fraom the &Gl ysis tube ilrﬁ)ﬂ%a 50 m

cent r i foge—tuhes (40— gt ure) 3 the— ubes

are pl aceEIAa\}tfﬁ?gcx)C over nﬁ% Tubes ar elogl/u'aced ipto a

MAXI flreegasdigher (Het o- Hojd en, Alll er od, ggenmar k) | and

| yophilLised to dryness. The |yophillised proteins are

t hen rl|e- hyidvatied wijt h PBS9l6o a callcul at @0%

concentratt+on—of—2 g7 m ne—stotred—at 260C

Fol | owi ngNJ@lvéH%i s |and | y? hi I'i sat|i on, S]{OQ% e

recombi nanfyvafikd 9en 1S sucegesstullly prodyged. Eight of

the eilghteen genes |are successfullv cloned into the E

coli Exprd@8i-gm Sydt em anCPlr ecorrbl nant plr()@f/el n can be

eXp_r esised S" abi y—fo6m t ||§ e—cloene IO]F)O y. u?l g

purifiled nant protein Tvvent uri fied

r econbi nant protel n 1s I oaded |nto a 7 CmTEF well,

el ect rophor esed thr ough a 10% (W v) SDS- PAGE gel, and

e 2, 18¢ & ans 8 Y] ,‘w"
nbra (50/

Mgl ﬂfernusﬁfeﬁéewmwﬂl E ST b Rl o dragemically

and orbl§ iMBlunSrca i@ détBeMBalv@ethdt the rdddehbihan®protiih Wo@ﬁi B ghmunogenic.

serum

(100- f ol d)

f or

1 hour at

roomtenperature.

The

The resiogbérantprotein sststnaulviéiad M0k GhvesPt in oskagingnpppd injected

1ntra

obfl5ihe PR RGPS

halde

ect

gceQBgl%/ 3 h9 Vv\lzleggs gld'r&lé:s‘ﬁjl.l All

seroconverting

mice {e0&i9¢ 10@ng op pscin GCHWRL 8B UnicOd 1@t U Bhreé Weel(':si affm the first
The nenbrane then is renoved fromthe apparatus
Vacm%ﬁlanwel%%@ redR e sqcRRd InfiplscpBs TV ap@natignAgticplip dhefirst

(n=4)

vacc1ﬁa@:]‘6ﬂ bﬁ&‘

nol ecu

e 08 sty 9P

th& c’onc‘f %&

our at

ﬁﬁkggﬁe\e@@e%btamed

from the fibbara HnEpds&nmasimmﬂldttéﬂtfﬁblnthﬁ&‘n\hldtranaBﬁI fivefneibedicodginst

devel

cellulge qxtre%? n?%;la);'losﬁlysp%

Western blot analysis

an Al kal i ne Phosphatase Substrate
E"8nbrane i s washed with tap

Twenty ug of purified recombinant protein is loaded into a 7 cm IEF well,

electrophoresed through a 10% (w/v) SDS-PAGE gel, and electro-transferred to

nitrocellulose membrane. The membrane is blocked with TBS-skim milk (5% w/v) and

assembled into the multi-screen apparatus (Bio-Rad). The wells are incubated with 100 pl of

diluted mouse serum (100-fold) for 1 hour at room temperature. The membrane is removed
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wat er when sufficient devel opnment has occurred, dried

and scanned for presentation. The reactivity of the
WER@s®ETE6N obt ai ned from ani mal of differing heel/EP2007/058049

status is shown in the table below. Al proteins are

recogni sed 0Q% of .the f r ) } )
from thg gePHaLE aleff \X@ ’neﬂ Lhrog Fimey & @P @%ﬁ%ﬁ% Z@é@éorr: feybytyre with 10
ml of @98 ahﬁ%oﬂs@ @ G ¥vRoRRSedu®e)L Bl HE 60 (R foI)SHE Mh6ud a{{%ﬂ&ﬁ ternperature
response f OW ng exposure to the spirochaete.

The memb@arveis dwaslnqdl tbmeltmms a’nth EBS b boipie ccrlelamvckopnsﬁnbtﬂsmgwm Alkaline

i ght .successf ul | e essed, B. hyodys |aevaC|ne
Phosrfiyii SRREERTGH B R T R IEE R e B ens N S R Bt E S,
sufficlést @@e%pﬂfé‘ﬂﬁhascﬁccc@@e(ﬁ dfite ﬁﬁﬂﬁcaﬁﬁédaﬂo‘ﬂ PresSRERINOTY WaS
performed using 19 serum sanples fromfive different

caY @@fm blos apflyds shoase signibiedns Hcrense of anibedy tperthgtyt ihdhe mice
towar?#{ réc% bﬁ& gl? %’éc ”a‘nn &f f&ﬁ&%g J%Eé’heﬁ ’%fA'ﬁ%e %t‘?c%rlre&f nise
reco g i proteins, en m%:e

reconﬁwﬁ@nﬁp@t@ﬂ@ which ytread’lﬁllﬁ)tf 1a|rh(yle¢ulimmlglﬁdo tlait dethercobmessie blue
. Whether the reconbinant protein would be i nmmunogenic.
stainegtparifigd FeBMAHIAT PPSINS: Ahess CERRITMEFTHS B@Vidictenidsnog fg@f/ iy
recomAfaff Pli?%u?é dre ﬂﬂhl‘d}{é‘éktm@&}ﬁeﬂ e €9ccida‘£er fﬁ{EH fa‘ ik kﬁé vaccination
Into e quadraceps” nmusc ten m ce
protocu ekoployked caraindse spbtificmirce atigcaitibedst ﬁ&emaaﬁst rheomagem The

resultqie ﬂ]ldgclat h?:tép% gf{cg 1n%{a‘1 Ig'rg%tgié:ap Q-Ergl%%fgl 1\ge agk z%atg\tfeextacgl?le for animal

specidsTdrR BYAE %l%ﬁlsg@ﬁ§Bnﬁ‘}da9§bn'té§t%t ical to the first
vaccinatiron. Al mce are killed two weeks after the
second vacci nati on. Sera are obtai ned fromthe heart
atv eost_ ot (?nalé{sn s for

hF@ﬂ&’eﬁaﬁr&ﬁﬁ{d Iﬁﬁ}ﬁe‘d‘liédoﬁ{mna{?ﬂt Bis- t@@d}{ﬁ@t&ﬂ%ﬁ tatom@gaifve pl%:s are
purified reconbi nantqtprotel nis loaded into a 7 cml

injectogintramab@darhoyite d aeel thapaitighlenantogs (il vl vepgnepdeme. The

antlge%%%%mﬁﬂﬁie%_fﬁ% §,Pa nq%l: %6;1{11?13 ? 9er3h L) a%iﬁl#g@ O]i’n% rRl%n qrg

Vaccn(aETJ&ﬂ) aN/tM)ee ardkasfagohhe dgdimhiosit heclksoftage sAmecbhdagqpaps af t8 sero-
( Bi The wells are incubated with 100 m of

negatiyp mt&SéﬂuWé@é @egaélrvsﬁpzltw@a%ﬁra cff gpvagcigafsd. Al nigbare challenged
t r f

with l(ﬁ:ﬁ%ﬁﬁlﬁgﬁ\l% otﬂfﬁnggﬁ%gtc Rurk %gﬂ)(? ggl}g% j}}a{t/;%pg[l)l@?/ggﬁesa&flé%e and

the pignaulobsdrngl for blllnlmﬂ signeddf wmb dasenterpduseg thgGxpeviroére (up to six

nol ec fold) for hour at room
Week%mgﬁaa\?ﬁw LD S SR hed ¢ hr ee ti s vi th
TBYoefiokie col or devel opment using an Al kal i ne
Phosphatase Substrate Kit (Bio-Rad). The nenbrane is
mésh@dlswbmnetdafpommgrm wrp&gessufvfth &hewn infestwingy ke hyocb/a@tterlae
from py Fnored drv% @ndls AGH 19 Ecrlessetnitae“%n o 1. e
BES KRG s REn 300 BRSSP SR EPadL ofF ol b b eecry
with Un@a6wh Yifbdtidnnv it B. oeesch@wale AT wich§ ;[gi‘@quﬂﬁiﬂ&aﬁ\&covrﬂﬁﬁdnm Brotein

antigens foll ow ng vaccination. All m ce recogni se
is loaded into a 7 cm IEF well, electrophoresed through a 10% (W/V) SDS-PAGE gel, and

electro-transferred to nitrocellulose membrane. The membrane is blocked with TBS-skim
milk (5% w/v) and assembled into the multi-screen apparatus (Bio-Rad). The wells are
incubated with 100 pl of diluted pig serum (100-fold) for 1 hour at room temperature. The
membrane then is removed from the apparatus and washed three times with TBST (0.1% v/v)

before incubating with 10 ml of goat anti-swine IgG (whole molecule)-AP (5,000-fold) for 1
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reconbi nant proteins which are simlar in nolecular
wei ght to that of the coomassie blue stained purified

WO e@dfice@nt protei ns. These experi nents proviPEI/EP2007/058049
evi dence that the reconbinant proteins are inmmunogenic

when used to vacci nate m.ce an hat. t he
hour H FRRIB LIMPEHPI 3& g ds washeg diuser fimeg W%’u%fﬁ&gom color

devel@}ﬁﬁéx@ AGH tahtﬂl%ﬁm%%bﬁlﬁfatafs@ Subitatden (BibRad) e?l‘x’é 1t11§rnbrane is
i ndicate that t he reconbi nant protelns can be usef ul

washadmlalmtaef\ﬁ@@twm susfcaémectdopraent iad ogperci edicdraomstrinag for

col. onl ed by adysent er C at.ion of
presefEIdY OfceheRrmii o B fis e DE B/ Gutr i Gire Py Emppring the
mmuh@ﬁﬂheQBmﬁG@awﬂﬁﬁﬁmﬁﬁkdhﬁﬁpnblnant hi s-tagged proteins,
ten sero-negative pigs are injected intranuscularl
wilYlrilerthip igventioa hearbeer desaribethwith@rrcfancipaito yaesefig embodiments, it
VO h t a
wit oA BB PRy VP UL 68 A ROHPl YO LR s nc
compbdiﬁ@@ waeks: afcdaged alﬁml 1aga|1ﬁteﬁdieds Ithat weeksvedtiorgRay Ae practiced
second group often serone%atlve pigs.is used as
othervyigg, att@nv as éa?ﬁlﬁ%ﬂ ly devaribgdeheremy  ipgarkingintthi. inxgntio; geludes all
modiffaf B o IASTA i 0O B Gha AR IR fvention, os deffned by the
claimof age, and the pigs are observed for cIinicaI si gned
of swi ne dysentery during the experinent (up to siXx
weeks post-chall enge) and at post-norten exam nation.
Di agnostic kit Serumis obtained frompigs in a
pi ggery with known infection of B. hyodysenteri ae,
from pigs known to have not been infected with B.
hyodysenteriae, and frompigs in piggery w th unknown
infection with B. hyodysenteriae. Twenty ng of
purified reconbinant protein is loaded into a 7 cm|EF
wel I, el ectrophoresed through a 10% (w' v) SDS-PAGE
gel, and electro-transferred to nitrocellul ose
menbr ane. The nenbrane is bl ocked wth TBS-skim m |k
(5% w v) and assenbled into the nmulti-screen apparatus
(Bio-Rad). The wells are incubated with 100 nm of
diluted pig serum (100-fold) for 1 hour at room
tenperature. The nenbrane then is renoved fromthe
appar atus and washed three tines with TBST (0. 1% v/v)
before incubating with 10 ml of goat anti-sw ne |1gG
(whol e nol ecul e) - AP (5,000-fold) for lhour at room
tenperature. The nenbrane is washed three tinmes with
TBST before col or devel opnent using an Al kaline
Phosphat ase Substrate Kit (Bio-Rad). The nenbrane is
washed with tap water when sufficient devel opnent has
occurred, dried and scanned for presentation. One can
determne if pigs are infected wwth B. hyodysenteri ae
by conparing the results to the positive and negative
control. Wiile this invention has been described with
a reference to specific enbodinents, it
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will be obvious to those of ordinary skill in the art
that variations in these nmethods and conpositions nay
wheooadedi@and that it is intended that the invePCT/BP200HYSS049
be practiced otherwi se than as specifically described
herein. Accordingly this invention includes all
Clain}s, i £ cati ons enconpassed within the spirit and scope

Clalmof A B& hﬁBI@&f‘dle ‘%Brn@ﬁsﬁ;lg fd@udide Lhected abMBn Sl ogn?dn@ of
I ynucl eoti de conprising the sequence sel ected

A po
SEQ ]ﬂ)Nﬁi tthé g7o%pl lc dAslisst 7.0, 31, 25EL.123, R 311 33,335, 87, 3P, 48,43, 45,
, 23, 25 27. 29 31, 33, 35
47, 491%1 %5355 5%361 ﬁg %55 49 51. 53 55 57. 59 61.
Clam@ A@[@nﬁ@corﬁb@élﬁfg the poLyRlueRBligk SR $1 Ng t he

nucl eotide of daiml1. Caim3. The plasmd of

Clalmd illiiﬁ playgpidrodiClaignd whpreassaidiplasmighs ax prRISSHGNVopISEL or .
Claimg aArpe@CO{ﬁaﬁlﬁ% thggﬁ%& J‘&f@la{rﬂ? plasm d of Caim 2.

ai ni ng € plasmd of O aim 3.

ClaimG. aA e cospiningia pismicotOlapesi ti on conprising the
plasm. d of Caim3. Caim7. A vaccine conposition for

Clalmt theAD IBEURREAN GFOPRASIORIOBIRTISINE R aRlAsraid; of & laim 3.

0 | .
Cli Y RSN S R B S ety VR i
hyodﬂwmmmmrsn@rthe/ exyiressonofectdr at ﬁ‘;esml ¥a hy odysenteri ae

rising the cell.of dai mA4. ai
Cliim )| B e R LIRS GBS O st eTon et Braagrino,
hyodﬂs%%&ecéﬁmﬂr&ﬂgﬁﬁe pal ynuklsat i de of Aaim1l. Caimlo0.
A plasm d conprising the pol ynucl eotide of Claim9.

Claim@®. g PN moTigelcDNmpmeingcuscquanice Glagismt deaphE)Y e identedl do A

S, at |least 80% identical to the
poWnﬁ%‘F@Hﬁcﬁd& * of Caiml. Caim1l12. A plasmd
ClainCIOTRA ipSeisihed & M%/ma@b@@htle@udbfof@mm 11. daim13.

The nmol ecu Claim9 wherein said DNA nol ecul e

Claimy Kl. gthe QN4 molgosly @éktdima) whaensaidddNdueleewe isgs lesst 80%

. Chal im.14 sm d conprising the
1den“§%?%ﬁﬁﬁi°éﬁ“?‘§§h%?°f 384%%13 daim15. A pol ypeptide

ClaimCIDTA ipistigd Ed‘tﬁpl‘i@l@glﬁl qael}&eble@tic&cbﬁ(rlmm 1he gr oup
consi stin

Claim1]83 % lﬁg rnglgcuElg Qf Céagrn %‘@herglg sal:giszégnolgnge Zﬁ(ﬁt lqut 90%
iy gty BBpaSeicaty 50 59, 00 02, 06 o ee,
Claimelc oAl s ibcqpopryspepthie golyaficlEbtaiemf Claim 13.

Claim 15. A polypeptide comprising the sequence selected from the group consisting of SEQ
ID NOs: 2,4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48,
50, 52, 54, 56, 58, 60, 62, 64, and 66.

Claim 16. A polynucleotide comprising a sequence which encodes the polypeptide of Claim
15.

Claim 17. A plasmid comprising the polynucleotide of Claim 16.

Claim 18. The plasmid of Claim 17 wherein said plasmid is an expression vector.

Claim 19. A cell containing the plasmid of Claim 17.

Claim 20. An immunogenic composition comprising the cell of Claim 19.

Claim 21. A protein comprising a sequence that is at least 70% homologous to the

polypeptide of Claim 15.
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15. daim17. A plasmd conprising the polynucl eotide

of aiml1l6. Claim18. The plasmd of Caim17 wherein
waaiod/opieasm d is an expression vector. C ai m 1BCT/RPeT/H58049

containing the plasmd of Claim1l1l7. Caim20. An

| ogeni ¢ C osi.tion conprising.the ce f aim
Clalml%eé?rﬂﬁeinlo.foﬂgﬁ? gi & re&:‘b?ﬁﬁ‘g PG 1Saatiﬁ?dh e g‘o’inﬁclﬁgo}l%to the
polyp@%ide%ﬁlaiﬁpf@.hom| ogous to the polypeptide of Caim

~15.daim22. The protein of Claim2 1 wherein said
Claimpd 3ot Bieprpwinaef Cleis 22 8betcirosad prpteis ist a [¢ase9@o hpymepsigodeto the

I Oft'd&q im.15 . Caim23. The protein of Caim22 wherein
PolyPeRit Ogr i‘lg} ‘is at least 90% honol ogous to the
ClaimP®i. YA€ phindfoghi dompsition complibing 4he ABtclPLOQBENRC

_conposition conprising the protein of Caim23. Caim
Claimphy. /v IMmHIERSGEIAONNOsIved SPIPEHNE dhedralgrentide peClaim 15.

. y .de . .
s e
hyodySemetiysqinipaismgotly pelnpitideaf Ctaipr 151 ng t he pol ypepti de

aim15. Caim27. A nonoclonal antibhody that

. of d . \ .
Clalmg% o magoeieealgafiheiphaidingy todthapetyneptidepaCmd - A ki t
ClaimLfBr. A Berd 'tl?eg&iggcﬂo%isqf ppésgﬁ&mgg%hg%l?f n%ogaﬁ%!n.‘fileriae gin taﬂ émirnal,

yodysenteriae I n an ani nma risin
said kitwoopkiemglthambhdxdohal ofititddgionC2¥m 2.ai m 29. A kit for

. the diagnosis.of presence of .Brachyspira . :
Claim 380 SEPERF Sisdnn S i ey of B BT ahiereringingnimal,
said kRQLRERIbARSp A p&ptiat B AGainth & m 30. A kit for the

di agnosi s of presence of Brachyspira hyodysenteriae in

Claimg}). ahikrtebr, the diagnfdis oicpraysnis phrachesppol yadskwetindmsanginimal,
. aim.. aim31l. A nmethod. of generating an i nmune
soid KB e e RN Hi dent orf ae. 1 m an ant mad
ClaimCPIPA infoiti@ll FFh&rash il Mgtk @8pchs@tt BRIChFsPEa hyodysenteriae in an
_imunogeni ¢ conposition of Claim24. Caim32. A '
animake@INPUSIBE adfemesterttienty said anfmal ke inspeseictcomBeaEpy epf-tagm 24.

. d i N, ' (Y i Ni i o
Claio Y2 XSG d8ne iAo PR OB KL B0 AT US bl friae in an
anima2 dompidhguddinisterivgt tb galidahirgniey @tming ganicicompbsition of Claim 25.

. response to Brachyspira hyodysenteriae in an animl .
Clamw ingqtkmji o BENeIEaRe Peoee ISERNSG i) Brgichyspia hyodysenteriae in an

animal ggﬁﬁﬁ% h&mﬁﬁ’s’i@ﬁ% th's@ A {mH Rl fﬁrﬁunogeﬁlic%ﬁl osiftollBF 00 6.

0] nerating an I'mune response to rachys Ira
Claimh3fo dy setiicel dfapenéeratiaaraimmerhe eopise 81 Bgicadpimiisbdisemgriae in an
iy oS AT TRSRAGHLE FOmERL Lot L P 2.
Claim® 55 eR R tiRAUTRREaBY. BY REMMSRL aiscase caused by Brachyspira
hyodysenteriae in an animal in need of said treatment comprising administering to said
animal a therapeutically effective amount of the vaccine composition of Claim 7.
Claim 36. A method of treating or preventing a disease caused by Brachyspira
hyodysenteriae in an animal in need of said treatment comprising administering to said
animal a therapeutically effective amount of the vaccine composition of Claim 8.
Claim 37. A method of treating or preventing a disease caused by Brachyspira
hyodysenteriae in an animal in need of said treatment comprising administering to said
animal a therapeutically effective amount of the vaccine composition of Claim 26.

Claim 38. Use of the protein of Claim 23 for the preparation of a medicament for generating

an immune response to Brachyspira hyodysenteriae in an animal.
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hyodysenteriae in an animal in need of said treatnent
conprising admnistering to said animal a

wo bh@sapmes i cal |y effective anount of the vacci PEI/EP2007/058049
conposition of Claim7. Claim36. A nethod of treating

. O eventing a di seas aused by Brachyspi.ra :
Claim % @{ss Q_ﬁﬁ@rﬂr‘gtél_ni % Ciﬁﬂ{hﬁ? IS IP{GH%%%%‘Pp LardicHpey fPFpcrating
an imfAHP tspdird t@@mc%!w?}iﬁ{ hREyseRres@b th &AL 2

therapeutically effective anmount of the vaccine

Claimchpdssi afitmplesmid iGleign 3 Girdhap@Paradomef hoddighmentdart gangrating
. Or greventing ahdisegzp cau?ed %ﬁ Brachyspira
an IMPGBR RSB PY BEGRPAR RS He FL¥5BPEai d tr eat ment
ClaimCPIMcSIMBe QANdMTIgine19 RG thOp@pardti@dNbMBhedicament for generating an
. therapeutically effective anount of the vaccine
Immupe FyDSISEitd Bresty @ik rodesenterige i 38aniwgk of the protein
Clairnoﬁb. %s%l thge?’ e}{p%ssfog%ep{09 BFC Alh G,P %e gr{ﬁ%tﬁ%%‘?gﬁnefd%ament for
generating an imune responseto Brachyspira
treatifpy@gysentieg b ddecage catised by lic/Olspirdh 3y séds& i@ ant dd@mal in need of
.. protein of Aaim15 for the preparation of a
said tiga@®hment for generating an i nmune response to
i S e Y Ry b B TR P O R i B
preventixi £ dinest ciwsed by Beadtysrig: Bwdysemenize ne spomg én haed of said
Brachyspira hyodysenteriae in an animal. Caim41l. Use
treatmentt ne cel| of Claim 19 for the preparation of a
Claim®R0i G HAYpIRAELALIANG 13Tof WA af£DRVPE ndd®ament for
Brachyspira hyodysenteriae in an animal. C aim42. Use
treatingf ortrieveasipg edscans caesstidy Ryfic/GlspiraniBodyeant¢rive an animal in need of
aidnpgugllparation of a nedicanment for treating or preventing
said tgalifilikase caused by Brachyspira hyodysenteriae an
animal in need of said treatnent. C aim43. Use of the
cell of daim4 for the preparation of a nmedi canent
for treating or preventing a di sease caused by
Brachyspira hyodysenteriae an animal in need of said
treatnent. Claim44. Use of the polypeptide of O aim
15 for the preparation of a medicanment for treating or
preventing a di sease caused by Brachyspira
hyodysenteriae an animal in need of said treatnent.
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