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identified by their 16S rRNA DNA that cause
peri odontal disease in conpanion animals,

pol ynucl eoti de se ?&@émﬁm in,
pol ypept i des encogﬂ\ by such @%ﬂ@lﬁéfg[ﬁé\g%equences
and vacci nes conpri sing éﬂ&l@-ﬁ&d&@ﬂm' i sol ates that

have berR grewat ihveati@CreRiesad heval Bidshial IBQét}éQ ié‘éhtﬁi@& b @ir 16S rANA

or I etldes Q ed are.ne

t r%rgé)l t)rfl?gt B °of %W??n(gsesééer R L F@@ﬁé’e P°'&?+H'6Rﬁ degsequences
mon@@leédlnqrﬁg pcﬂypemtdewnwdﬁ@ b rsgvte polymglepiitei segioericas and vaccines

d'o%ﬁ@ﬁﬁng éd&h aeetbiid %late@&ﬁaﬁ Peve B ma@:ﬁﬁa@e%sérgg&gﬂ&?ed pol¥]nucleotides

P RSk, sy v LTS eV S 56 AR ProPR@Ing spodonial csease
nmegndriits for déteeinpardatimyy tad peadreing perbeomalnisepsy. i Iad@Oitic, methods for
di t r. eri ,
| Sa%@is?@ efééf&ﬁﬂﬁcq mgls]/gcm g?&\%/)eeﬁédopﬂ[@%is@s in Eﬁ% b Ilaall% provided.
respect to periodontal dlwon human ani mal s,

such asTheaaptandjerily efMdxpirient:adstaicondeing Sevbddntal dEO&Ss | |s based on
d?e%to‘?hurﬂ'ghs Fc;? Féc?éjr%rféo?ateqd flrcﬁ'ne ﬁa’%‘?r\%o%rgﬁve&htt%t ggnctv@levtuw respect to

I NVO
Th?@ﬁ@dqn@hglée%ﬁ iRy @9@?[’“@@“ amr@nlﬁmucu agredmpava giiphle, and in particular,

|rgob§gmatson of the gingiva (gun) to chrom C

destructi.on Peri odontal tissue lva, o

por | oddiit B1er RS SOTRIrS.A YBUR B MSCIRaS MR supporing tisues o
eenteathl Thesé cdngalin semerdy frora eild an@r@msmle_rmftanmhﬁtiom oighe gihgiva (gum)
?E?BI?E@% Géstrgc%tﬁﬁrﬁg @églgé(tﬁﬁl IH%S%@S ngf/% ép%ri?dso%%g@%r%&l,eaﬁ a%l\heolar bone)
a Whevetya! gxloligialitests responsible for the initiation

and prfogn essicabiobbicai sawipeint, BeveridetturedVBinyiis dideasdbre of interest.
Sltjrhle gg%aﬁ%?{b%gg Esgi%ﬂh%%% va@gtzl%g ggarﬁgngsarggéémsngl? for rghe initiation and
c BFREESesign ohcgqqmgp rwn@ﬁs Maay.Higwt all, Thihese orginiseg sray also be present in

e [peBaudatyTRYaltRN BURidh4© Bhd cahésdidt in Borﬁrhamsalcﬁ&rm&h;ﬁ@kh the host. Thus,

b%s%?%e %Lﬁsotd%e% be‘rr’}é:uteefrrc;rr‘;jl lals?ll?trm tFeoﬁCOIQH'C?L%aIae{BE %Fm\tegn 8?ctenal and
r d1ogit fpgt@rsngm’ggp@lt(ﬁf f25 emrtlalaiter@hcgvalmtbmbsomang esgativen numbers of

p %ﬁé)ﬁl nyaﬁlsrﬁé)tdﬁﬁﬁdeghn pé%ﬁod@ﬁig l;b'ot%ﬁina@ or oaBi@fidn & LHaﬁl'&ulmﬁJst factors.
onnent 0ses a varil e

envir

PG UaS SRt meah 4 N RO B RonSHAGr dlsply e dponsiuen
thﬂECTlepiﬁanl thei suplagingivd! Hogthirfugfeee amt theh eulgingiyaingieviéd (the channel
CriR¥leeR tet B@thcrbﬁ%glthe BRGVE 8t E&% ho ﬁ\q]a I Qﬁcfgoﬁgppécp& as disease
gi ngi va t hat deepens 1Rto a periodontal  pocket as
diPEERSEeS)pr ogr esses). 30 Both the cal.cified hard

t i ssueBoti the bhalcitieitidnd tesded difehéémblhhmb itted epﬂﬁéliaﬁcé% ot th& gingival are
g'aogfaglglfor%'bfsm)%ﬁ%ﬂ' "J@?é ﬁﬁtjg{ arg %}< &%t Ho%p Sall¥ar)6 ecreélﬂr&s and gingival

sues are var secre
gicrRyicylar i focsprgn PAsKatp), o of avhish pmﬁnemweg thabipteacbirectly with

\Qlfﬂ)biﬁbr@ﬁataﬁtérrbrmmﬂg Hrh\ﬁi‘@nrhé}ﬁél chititRh&Gh adiiltfoﬁ le is XndWri that in humans,
aclter | ronne

e e D, 8eneste of el 2ha R SRALARR TRk eristfupeny (over 600
s YHeesgligh otipictsria that ishalfit thdse regioes h Studd okthib gathagenedis of periodontal
aAlgRBadd §i htﬁ%§ |sstﬁusv¥anEhcﬁ§|mb% r%ve%loﬁgmntrﬁg aﬁ% B mlgoen(ylronment

speci es_ of acterla t ese re ns.

of the 'Backsyyiring & g vasirs Baaifesigtionsff patpsiestal ﬁsq@m@mans is
i sotinuallychemgings ahed vy stffe boﬁqarmgm ek distdses ecagy iPkedahs, rate of
ng?(fg?e%gl%ﬂg tra(m@ﬁ%?r of T&?n g’tlfe%% g(ﬁ?a'i Id‘f)fnreﬂtf %rcﬂe{%%%rcarg g susceptible
c d¥eving dha §rurtioreh Pfr'fgaf’yéff?éf‘ i Thewnatture §ﬁfhem§tﬁwgemmﬁntsomnes among
t hat di seases range in severity, rate of progression,

and nunber of teeth affected and that different age

groups can be susceptible 40 follow ng the eruption

of primary teeth. The nature of the pathogenic agents
varies anong WO 2005/112993 PCT/ | B2005/ 000822



2 these disease entities, as well as anong human
patients and even between different di sease sites

weoizbdsimeespati ent. In general, however, severePCOMB®OT000822
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the di sease are associated with a nunber of
gram negati ve anaerobic bacteria. O this group, in

hl{l’f@@ Qlise ARSIt ??N&Paspa%dég%uméﬁ |eH ané) gveerh{}:%f\n?e%h %Lpfﬁ%ht disease

Por phyr ononas, & ctero
prefesaithin patignty i Se'l?faéd\QWQYﬁr SqYerp ﬁ@mé Pt th% ﬂlswseﬁée apsocigied with a
a nimiechf igRiredgae anbérbbie biwtsriab s iy d graup, ArRAS $hdt dideRce points

C h nce of

C 05 bt vl PRRANGRo B (BIR) Rl R G5 o rosence o
t dhip ergarisramdtied elfhsr alglmes@aa@@ raised infecijon VGl adiver badtertan and possibly in
t t&6ndél"taa|/|'[hC?tﬁe\,/ bbééné@@ﬂbén@ﬁclatl Qﬁémésha%d%ﬁ&lﬁ rhrﬂurfldlcfg?tﬁl RBbdnkes in the

nmout h ize at and
S?ti Ahears gcht?ef efé%@'a' f%‘ﬁieaf%%(ft'lﬁys whi ¢ h function to
pr ev entColchGatpmatf Eheloadl cmy muuizeastthmmhe iractetial rst diter the mouth and then
”%Ql?z@' &aéndsé}%@h k1 Ghef Qo?e glfjrfetcg{' W@@Whicﬁlfu%ni%n to prevent

sal i va and gl ng Iva crevi cu
s@e@%@é FRlpnizsticn inglugethe f@ﬁ&awqabﬁ*@ﬁrméorp%@é@wuamovement along with

v aslivatandofingital cicdioligsldi® flower SuxaBsshp Stal RbIOkiISSS itefsfore possess a

|
0 SRRAT 18 oFS G focPuBtie Riharidl 126 spssiy dagngiofim tha
fSU*?Sﬁ@USr'FB)a?Wuwbﬁscﬁﬂn@mf\érdséy@t@fhtlswmﬁ)ﬁ”@dnmﬂh i & dymenic system

mc@rh@&lea'of &pasd ﬁ!&roblansd%'l@@ﬂﬁ hurﬁ’ans‘r?anth)fl%lllé R u%§al|9%H\@hglf e late or
S sec oni zers

cgv(f(]??ary Cé)Lfsz n‘a éﬁt%’@ 8%" Y @'H’Fﬁ §Hj§°?d8”tc P@apigMs [{g create the
n@@%mymﬂnweﬂmmtahs conditions. Initial entry of
P. gi n%ﬂé@'e‘nﬁy IRt difkais RS oy ﬂbmgr‘?‘\&raﬁ é’pa\n?y Fshﬁl&%i’ﬁ 5 Becur by

occur ft sm ssjon from jnfected

dfﬁ@m'ﬁﬁé& S MgRACLInENEh . opéheél‘@ﬁ"o@p‘ﬁ% thegefas also appear to be

oppefraliqneln dlhesd biegies Bitlioalte eisat iintlidualk erd badnided ty\dl st for at least a
Srglngﬁ} ?‘@’a@X r@g/a%l@%l & s(th éf c?otlonkzgﬁo%tor%m? calj status. Strains of many

pr eg om nah
o SigieTy Slpab arigns, dn Fntiash 2 bipsant insglifferprtsindi¥idymisny This supports the

dicbriceptethat f.| gaip@dalisois iegsantiallyl dh SpRBUNRSEE patBbRnPWRS GRflenc® not being
dlrJS r%{eg 3 FM&uYarglgﬁalél This supports the concept that
'S

ess HFlaIIy an opportunistic
pat hog he hiyinem ovel caviynrevidrst a lyeliaty of serfsces it wich &. aingivalis can

Padferd: UlrAdre Ca'r@ih@' mnhé’r@l&ed hBR RYIBRN WeAlechm@Yibhy with %Wb&%ﬁsurfaces
P. glnglvalls can

a@ﬁ@? '89 I%hee?féheagr"ég"{ahé’ ﬁé@éﬂ”?%d hard tissues of t he
t eet h, Willomggreatt deafrisclowmh aboutf pesiedontdl nitseasti inghunkms,easdtescribed

t QSovg' \be b is Rh}ﬁﬁ]kabo@tncﬁe ga[?ﬁ@é‘l@easm' ‘{Sﬁ‘ﬁé"&{ ﬁ'ﬁ}halg ealurli&, D. et al.,

39 bout periodontal disease in
SRR [96(FE SRy e | RGP, KBMeABbE: Copdbasiie from the
dicsgaale Sulnus:@ﬁparibm Aairiahddsis”, Fmtéﬁﬂaln@faJ JB.JmQII ofk. Systematic and

EQ%H%Q& i%l@l@ﬁm%}e 3&)8?’0 §1|r,]8|\é7 r om s%ﬁéeg saehaé s\[gﬁns isolated from
shteus a@ifnaVéﬂSFSo in§luding AestraipoB: griae gpRt Bevh Alesionmigd ATCE BA100. The

0fautﬁor§5yi$3b6tl¥§éliel3 R ChtraiRY Ofok ttheD Al Midkfebbo |F*0 Q@f éﬂv%@so :I‘épresent a

TN T
s pgeful HO\Ifeat"weB‘?rngmf@ddlS’e'E@@ it ZhMPanidrhenimalat Koasawa and Takada, in
hy#b%ﬂ}%%o?;% blhéﬂ/lcaﬁﬁsr &. rh%\}é f &a POShASHhEmRL cpévf‘?)hé(ﬁr% %}f ngv Isolated

gfgﬁlval %F r phyr orfonas specl es

ifTeves ' ’P"O’Gl fpglr%P | SetemiBactarigions pﬁe@ﬁ?rb‘&ﬁ (3994, describe

Va\mcbaOErlafspaam‘ iblatedh fromegigivaberp@dulp doias af badigRe.aTRedebpecies are
f:i‘cﬂa'd?rg H@fégrsg?:ités PeHHt %9%16%99 ;—r?c}‘@g%‘sgé @ﬁor BH‘WG(S%?IE@ authors

c?‘@@?%!rth% 4#f of t@ﬁﬁe ?RW'GS "1 gmamfr@dto tfeeb perRdanhledisease. International

International Journal of System c Bacteriol ogy, pp.

637-640, (1994), describe two bacterial species

i solated from gingival crevicular fluids of beagles.

These species are described in United States Patent

hbs 5 710 039 and US 5 563 063 hbmhere do the



Appl i cation PCT/ AU98/ 01023, havi ng publication nunber
WO 99/ 29870, described various P. gingivalis

woabospeps des and nucl eoti des. However, no evi #emaB200$/000822
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vacci nes effective in prevénting periodontal disease
in conpanion animals is provided. Even though there is

a Addli@fdn ﬁ@‘P/HUbg/ﬁ{ 025 q’fa@ﬁ&ﬁ&ﬁh@é’uoh '?19%%[%8%5/525% des?ﬁbed various P.

dlseaS? been acco
preRaEAtS R V%Pt'qqseﬁldl Piglectidesd| §%‘&‘§’éf @\/e‘ﬂdqnﬂe Wﬁrvawes effective in

Tfm&mnﬁr@n@nﬁﬁor@l rRigeskel iArcompamdre adimelsa bRvkbY, eEv\éﬁQHHuBﬁ there is a
g{rr%atl Eﬁeﬁﬂt ABinfAR a'cBr En‘\;emalbg% t%ﬁp ﬁur Ia%(rj sP?tagel tﬂ ﬁasabeen accomplished by

ion ani il
MW@EP@V%W grtreaﬂngtumgseagg,wyn tﬂé\gmanéae a rat nodel

for i nl‘h@f-’et ﬂeﬂﬁtnb ROndRa ey %QM@%\‘@&UQQ 'vé(dcﬁ% qgst dﬂg ﬁjén e greve nting

pelren%a%ogl % sease. Grecc%
27P°"EP0 fﬁﬁ? '"&8@8?’?'%'\"‘& F-ogr aphl c eval uation of
perir adienod @t at éprands iaf Mierobiolepyl 6dam-449, tioestdeettbe af rat model for

dogeStighfif) bo:%}rg}nbﬁ}:g%?‘/ lg'n{eﬂg eﬁéﬂe%%oﬂ%ﬁ 'd%gas%t ! é#e%ca et al.

Prior tot eéjresent
HRIONRS RS €10n POCID Icsarie raca%wsq PiGiluakien off p¢r¢mo;ala0freparr after
a endaiohiictreatyssnn stdog's GelT witlUhRicREpdripRluRgaREStRact er i a

in a dgn'op%j thej?ll_ﬁpesgrll{aiﬂ én{té\%' t%grenﬁ %Eﬁ’ 6? Oaglﬁnn%ﬁngdep available for

the I nvention I’nVent i-on

i $6%e%6ig thei eﬁﬁéﬂ't‘éé vassieraghingt ope ot mpieaetiepathagenic bat®8a in a defined
r BhAqlANMaSROH&Mee conpri sing a nucl eoti de sequence

sel ected fromthe group consisting of SEQ ID NOS: 86

to 94, provided that the bacteria is not a strain of

20 Por phyrononas gi ngi Sshinaryd¥dhegine¢rgigsnas dog 20B. In

one enbqadig@ett, mJéﬂﬁorp%\‘}l&’Js' &h ksSa3§! ?gﬁfeﬁgdfé g&b%@%actena having a

ar. n ti n of Por roronas

O RS TPRA" BB’ deaterite  camptiBg o PepkaBde Spiegen sletish from. he group
c icomsistioie rof aﬁ%EQ\ II9MOSP86 ctangy, n;gb\médl $haB%® bEcter®ald Vi@Sa strain of
Bmﬁ,hy,gmog;gq,,u,t L %ag;]rg}gd Qgﬂ&jo 208 endodontal i s B114,

provi ded tha teria 1S not a strain of
Por phy MbrisiiagmEedigetialties bagtsriaids  sgieateddfrers thegg2om. consisting of
arotrheromendso dilae BY3, Pheanpu/asemts lm\wahbdéntapé ®¢d,deS g@¥Be Beg, P.

' %9 L%CEF) é%g?nkeganrg%&@gl/soé% V%E% %1@41 hcg den?canls B106 and P.

nat i
p&ﬂ#ﬂﬁ@@ﬁ"%m 1ég§fW'§ed Bet thedengtesia lPd hetem sieain nf Cophaonams gingivalis
aﬂbg)@{asad aelyegeom the bacteria can be used to prepare

a vaccine f f rr trﬁ d(Lernng( ﬁ'ﬁ"asr eventi ng periodont al

di seasd' iH° %nﬁ'g t n '§Sens NVRAE e PIPViIHRR: ) alselpiRd Pigmented

c@nw¢b$eba<a¢rla| wiieh ohusgs, ceithery diescfye ot invepnetinationt with ofter pathogenic
?&ﬁ %ﬁo&bﬁfé‘ @f’sé&e |V1"h:'0 Parh&? amﬁﬁl@ Wﬂégi}l't}{éﬂb?ger%r gan, L be used to

uat ed r%r ovid

o PrpATecf vageRG Y tiggipe %re@rpwmge GerRReRtalsdees n comparion animals
Pwbéreinghéd yaccinb eolpprisee ah inthardlogicaSeHeEINA aP¥dnior gUIRE @ne bacteria

gtévgllctﬁgszﬁeleﬂ% Wé g@?#cﬁlg%g th%% %gctérlhaﬁs S %IU?QI% o?P gulae
t Ble "B} CeEen @&51768% Prierebhnike baejeriatie ad@ﬁ‘plﬁmé Dhlﬁ saquence at
Nigabtenoitdes % B&n@@gwemgn)ﬁ@tﬁ@&&ﬂeﬁde@@eﬁu&@d & SEE ID NOS: 86 to 94.

CRRBL PR i BB RE 8 R Db cprEs o, penpoeote

pswfrﬂe@@lec@d Hemdisi groupanonsisting of BEQ D N@B8sEL0 94i t her
direct ly aﬁ&thérnerﬁ&!&?ﬁéﬁit {h8Npréddnb iR, 9@9[9&9@9' |§olated pigmented

erlo Onta dlsease IN CO anlon anli ma
oA BierS SRy Pt Piher diSely P Ssbisaten ity atrer Rahogenis

fagentsr @atiodogtabisgese e wbinpanigreaninale,niviadreifl itlse B&derialNcan be used to
'gPat 'eéé';}%%’”en%l’ %’Bacf‘/'l’ig % n1t &loﬁa\qgl eaceo i Eé{ﬁ;?aiuon animals,

v%‘?! i @W%W‘Q@%’ '@@Wq %ﬂew&g@bgwaﬁycaﬁectlve as a vaccine

preventing or treating periodontal disease in

conpani on ani mals, wherein the pol ypeptide



is encoded by a pol ynucl eoti de nol ecul e isolated from
the bacteria provided that the bacteria is not a

wero@imos P. gul ae sp. nov. designated ATCC 5pZ0MB2005/000822
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Preferably, the bacteria has a 16S rRNA DNA sequence
at | east about 95% honol ogous to any of the sequences

de@; SeGhtiny bﬂre%ﬁ% 6%8%!\&@%&& gcf}ncf)aml:l T A wtgl?rem )rqhe polypeptide

bacteria h uence  cohp

n u'E PRWGAPYRY 8 &g M@‘F@@“%ﬂ‘@%‘l“@dsq'qtﬂﬁf@'h thedhegigria ergwgmtthatrt@e bacteria
ofis BEQ HERANTP. @etsp. anAdedlghaﬁdmelWO@ ”b%‘f’ér&%mthe Bd®ria has a

pr Al Vld [ ted
B SIS B8, i B0 B ol By b e pompenyas cepites
c IRSIERatD YRASWER kp 94 hberepriefegienthe badiGriaabyna $6S rRNA DNA sequence

pedoh QRS &InudkkcHiBa 86y ueRccCRIEBRA 1BM tROLITH) Sons Sidt IIE)eNOS 86 to
bacteria can be used to produce a vacci ne or trea

or~'preventing periodontal disease in companion
ani nmal sinp a irtee iembbdimentadre presand ripuentids pddidéss ah addkled pigmented

pCHn)éQMEnE %Eﬂeﬁ@ W’ﬁﬁhec%%e% Wt Qilr&gfgooqqﬁ c@@bﬂg’[‘o\(\p\%m tger pathogemc

i mmunol glca fective as a v reve
oragﬁPtéaP?fwsmﬁ%rq'%feawfhpomnﬂn@eaﬁfaénqlsa vﬂ@rpcrameobﬁcma o8 sbe used to

Weodice d ecine | fyntiedtiagtor dﬁvﬁﬁtln@%&n@ddnﬁal ioehstt Rdcdmf@Abn animals,
t hﬁhe}eﬁn Q@é:é{gédl ’ c&ﬂ&\éég%q Isagted poﬁln%lg%‘)t’tirl a Ie%lfﬁwblcﬁ encodes a

strain o
PrRofvesriige ym"wnféosmﬂ! @ffeoaveh as aavwsnse rfeRNeBMting o) treating periodontal

3tdldea§é5tn Wloﬂﬂﬁmwmeféﬂp% 5dﬂ/n@8¥oti@§ rﬁJ]@cuf%elgq&JEﬁFfrom the
b:u(%lf r Védse§§%61ge |IBIO§ i g a qﬁf@'ﬁwg F¢ é;ﬁ%?lsglr ab ge&gnated ATCC

nud |7Q,Qat i Rteferablyu &@Cbaowlhdmseaj 168 oRMNANBNA ggegugnce at least about 95%
C Qﬂﬁ\'oﬁ)bbd’égo Qiﬁy oHiafd :Je@hem% dePRiddh Sa |§F&o§h§6 tg‘éﬁp @I'a"ecﬂ?eferably the

or a cat. In anot
3’6 glgpa '!‘%Srfg{ﬁg‘r E‘@@?ﬂ'\yﬁ ?ﬁ%‘ﬁ%? swnigﬁsm.adwg'eﬁ@s|sawace selected from the
p argupwohsisting dESEMD IDENOE:B6 tedapri sing a nucl eoti de

Sequenheledibaisihnfi AW fubag) SbhaoasLect ed from the

group consi s a bacte RaviTig
i dent i f@/laﬁﬂh%rhaaﬁoa‘é’t @Plpéqsie@s'”@ﬂt'%?@w?ffso'ﬁ@iﬁa@ pglumugigotide molecule

B43mpiitingeamsteotide seBddice Bolalt fromnieaiens béie(ﬁe'iﬂronﬂhe @Wuﬁ@onsmﬂng

B%?a b cl:t%rgfgg ﬁ%qigjf%t %@Htl ﬁ%ﬁ%rgcﬁeré ?(isj% dﬂég}gﬁrghﬁnas gulde B43 P. cansulci
eR4B8.0BnesHMdentain B2p PogilapaP9; IPatiraumgeniaia B9, #. cangmytvalis BIS, P,
a salivioa4 B10af OPderWtdérﬁ’éﬂ?F]‘l%B and) PVenogﬁ‘o?#a?/B B ﬁfpr&?c@dg it Hdbacteria is not
nen e ynucl eot1 de
alSgri%"uIogﬁ’logsfﬁI °s8) g %Spp%ﬁfé%ﬁg}ﬁ@r. um wherein the
bact er iluranes exbddiperad ther isalatede pgyraleotiien sioktilegs Obolated from a
PoE&BYUINS RSN tfﬂ%a@%rlm% sé?ec’ce(aafﬂﬁrﬁJ h(é' graﬁ)ﬁconglstlrig of, Porphyromonas

cir gﬁgq&arla B%H u ae
p&yiae (5’3@%’{?@ E" veﬂl Lgncggtgrla 552 gagyl%ggg @_qg:um@entarla B97, P.
d eatginpivaiisBE8] BGszivaa B104 00 ostoivdrad B196 had PAencbilontane e,

nbod te
pol ypes ek PRobdled ek Rl bIoH Sn a8 S plheafie
pol ynud? é@t%”e@e@%wéger\huthﬁﬁelﬁw PRIdlsotide: erenddseriboRputal RNA or
| traytér RNA.Ur t her enbodi ment, the present |nvent|on

d I t ti
ieay T LN PR, Y5 S S50 Tt S5 Bl gobrucecc
f meiectln eogpiaing Ywred thstiuplgotile se@RQrdsBeNCBY 186 the gdp attsisting of
heerl IS sBay Qcﬂgnoaﬁodoﬁ)@%s HaviKy BOBRd: 960, hBR\SI%?); {Hﬁret ) Rguided that

pr.ovi i de Sequence i S no

r W“Hﬁ&dFFS?HeB‘é%'P &P tae tﬁs f&b‘t’*af%%ﬁsom ReRjeriadfe gHignsR. @av. designated
ARCCCH17@0. Preferably, the isolated pol ynucl eotide
ol eCUlP?ef&rQﬂ?rﬂ@' %%géb”%?l%cl&&%e NHGLERLL gr{epnsmg 8py g&tﬁe nycleotide

sequences sel ect consi's

Nésweg@Stss'eqte%fr@m @qgrquplcpgs'stm ph&@\@ g@@saqnggand 111-119, (fimA
PCT/ 1 B2005/ 000822 5 or oprF, respectively), which

sequence encodes a pol ypeptide immunol ogically

effective as a vaccine for preventing or treating

peri odontal disease in conpanion animls, or

conpl enent s



thereto. Also preferred is the isolated pol ynucl eoti de
nol ecul e conprises any of the 5 nucleotide sequences

wdepisatizdzin SEQ I D NOS: 95 to 102 and 111- 119PCT/1B2005/000822
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honol ogues having at |east3595% honol ogy t hereto,
whi ch sequence encodes a pol ypeptide i munol ogically

ef drephd, Ye%pé’cﬁlvély VRkieh 8RubRe RERIKE th'ﬁ gnﬁﬁﬁe Hn%htoloﬂﬂally effective as a

peri odo di sease i.n conpani on
co‘f?ﬁ?'% hP@"%’W@Q @i ipatingpesiodqntal fispase i ﬁbwmﬁﬂ anigrgls, or complements
i stoératoed pol ynucl eoti de nol ecul e conprlses any of the

10 nucl ence | . SE

102 anofﬁ %ﬂﬁj e%qlrls §Sﬁ%ﬁ%&sgéﬂynuae8¥qs r% ecglﬁe?o&qnses any of the
M%ﬁogd@ﬁewee%wmgn SERJP N85y 9B de 192nangridit d 4@.dwirolpgues having
ef 4t asdst 08%akondology Afi6rdE whigh sBﬁ&\ﬁSé”eh&QieQ fa Eélﬁ%bﬁo‘églmmunologlcally

e osPER ah At RIP s YoMy  EEmndafetkoar Jimsotinempaniataimals, or
|§@h@$€@n§dﬁyﬁmcleotlde nol ecul e conprises a 15
nucl eotjh dauaed 'éﬁBG(ﬁmM' Yot lsl&éwd' ﬂ)‘l%@éedﬁgg ﬂole%@g %bltn{)l%gg any of the

of h| % strin Z to ang equ
- e e esgg Ricled| o lz-'ﬁdD 1l\§_q_S 1%9to *tge wnbﬂ@ﬁgrqrgragments or
t h@nmtso therde, eWIaacfalsbqu,enctd‘lenaoEed at gyppstlog NkeduRebgictdly effective as a

S i r

g a1 L T e ———
éB?@Ped in SEQID NOS: 95 to 102, a fragnent or

var i antin tyee mefiftherbyhisddlinhend 0B Néoléd ‘{J@l%@l’éﬁtld@aﬁwoﬁﬁule comprises a

I Q % or. .99% 20 segyence

%ag?teig s%fque%%e/qw an %y% ddlzes ltlrﬁjsr c rg* lg{lseaf @ﬁﬁ@@%@gtth@y of the
rrtﬂe@‘@ﬁi’%s d InnSEQ AP dN@&: 9% trr 402 @ngh il ¢ $9,t drecomplements  thereto.
SEFQMG@BI? pk lgcﬂétEd p‘é@hlﬁﬁoﬁ&a Eé @hcéﬁi&%ﬁr@gmg rs@HﬂJe@lgé/ cginpnses the

¢ PERRRRTM Spi ol forh il 12 Sgheecits qeblatfvdn BERHD NOS: 95 to 102, a
vélragraﬁmt oh agrizat thewab whish dragm&8 4y v&BY lers A KHsSEPUEIBSE, 98% or 99%
i ds@ﬁﬁe‘n&é’ loteh'tﬁﬁ fﬂe?éto P%%B%QQ#&G is tt}l;éelsglglgg ﬁsg}ﬁuc?eroﬁaleaﬁwé%nl}le wherein

nucl eoti d [ ecul accor

pﬁé@éﬁﬂu‘?“ﬁ%\;éﬁwws ”ée a?q“f*%c&sftf o elegigdqieBwsPlegier som any of the
t Isequences dapictaionhBEQ dDHOS,Ment to 110 piragmamt ol‘ RY@IM kReof, which

prfl% r'ngrﬁ%r @é?laﬁﬁ% ?’flggst EQJU}’WF 9§9torgﬁ/o srerﬁdeglc? '8?'?@’sth%rﬁt8er

rising sequence t
condl t |P6?f§faw th? dRamett o N@r@ﬁbyf the pplwmleo@c@l meleads fgcomiing to the

amyesoiit n’(vbﬁtlo&&%}ai@éa@%odmv&ﬁoﬂ%ld BusSEQeiloD NCS, 95 to
anot her

O IRy BRBE oGS0 i i SCELLSE s
p&ojasulel eomprising P{DM@@QIK@ seAme tah dylridizes | wndei denditions of high
S%ﬂlH@él@?tdﬂﬂﬁA BB HbResy W@Eecﬁ.@ﬁ%bbb&&éd { seth HINOs, 95 1o 102,

str sel ected fromany of the sequences
d@b%&ggap%ﬂmggé%QB NOS, 111 to 119, or the conpl ement

t her eofin yé&iremothere smbddiment,ethé ipeesert| is@niisroptodl@ss i@dlated polynucleotide

[ d c e

nﬁ‘?legglfgl c&ﬁﬂ)ﬁégg e%] grglclg?ﬁengéq?grﬁg thiP 'Wgrg d?zég Yirer gorﬁiltlons of high

hy PPy ©0son(fn depctd Hom 9n>s<%frﬂ?erfgsvﬂnce%@ﬁmtqdu i BEQLIB NOSDIA to 119,

ot e dbreplérastit iigredf.nucl eot i de sequence encodlng a

poL%/Peﬁh% gr%s%ﬁl}r@ggglog Isg' g%V SQ Ce?n lgoflqt% p%&&?}t @ LegL]ﬂg comprising a
E‘é@gée [Ppavesps Oéfabph‘te 30, U@P'é@tdﬁd ewlidh Ungreiizes afndSE@ghID stringent

N6§1d|t853 fo@ mmaiégulé-ﬂfgn rﬁa@otlo@rsehﬁeﬁce 5&@}%& g%glglpeptlde having a

Pr ef er abl % tte “ﬁqé nucl eot| de
c SPPIE 2pagt a8 8‘815‘9“ HIORGH QbR the nmpe)qi'des encoded by
hyphy otithee sudlastida sequadddsi czfnSE@lehN@E 9% o NG 10 ® 119, or its

DRt & UbBrehdK) e 8o ey g@?rﬁf I%&l?d%grﬁolg Sl J:%é)glgés/ gtolce)e?si about 90

6 nucl eoti de sequence enc

s BYflRaHdss: UP'C'AFVW '%'é%st“”Q?fdiQFd'fG{D‘S Of:fwft $f@fw§0@/ ta FOINA ra@e@@ having a
of any of the pol ypepti des encoded by any of the

nucl eoti de sequences of SEQ ID NOS: 95 to 102 and 111

to 119, or its conplenent.



In anot her aspect, the present invention provides the
i sol ated pol ynucleotide 5 according to the present

wonventizoes operably |inked to a heterol ogous pPOTIBENS/000822
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The isolated polynucleotideé can further conprise an
origin of replication active in a prokaryotic or

e%ﬁfex%e' Qecff:gﬁc!e ertc%dlﬁgoat Eﬁl&peﬁﬁ@ e%a\grﬂﬁt, %§§¥q@§§¢‘\e§e8 gtr least about‘ 30

i nventi on ovid
CO??;BPQ@P%@”H‘%@@%QE eRbtof dee pelyraptidas éncoded he agy oviipthe nucleotide

c ostglsckag SEQ @n\xosﬁgs&&wﬁozramalwmd 1GI9 or%@c&ﬁﬁl&ﬁ&ﬁ es SEQ
I D NOS: 95 io

variant® ¢ I?’eéo?Spe%’pg} al?feﬁe'%I |"H‘?{l§’8” t%g‘%\deﬁr 'Eﬁ'ﬁotsélﬁted polynucleotide
sepgeriog fo the pyesentamebiveropasply ditkedtibe Hetetsigyous prov@iri Uhe isolated

pr&anﬁgon@e RbaA STchr COMRFideS laR gor%m Qiolr%f)ﬂ&é%@ %,rc{n%eln a prokaryotic or

icte romthe group consi sti ng
U ¥eicse! sequences SEQ ID NOS: 95 to 102 and 111 to

119 f rlagamemérSaspectvmélpae‘sbBt iRt 0proviedeed ?ébb%binhrﬂkeﬁgre&é?on vector
r es gieE \Poﬁftﬁué&%Hg &8 e& %o ’tfhgI trgtrclyquglr cfo%%lgec;tr?fsz?q;{ of tﬁ% nucleotide

F ovi es a ho
i S??P%t”é@? SES I NeS Q%fq the anddueie 19, regrants mrvapbrﬁsmedeof operably

aammdibag:rdnﬁbtérfé@quéh@ent i nvention. Preferably, the

host cell | nucl eoti de

furt he(lremcyorrpng@%r a?ﬁ?g[ Hé@(ﬁfeﬁ’ggt Hefwg%t%?v'dﬁempﬁsg‘ﬂ gpmprising a
a Pplyavgiratide sataetadl frpmthel groRp consisting ai ehhefrtheampotide deh@ences SEQ ID

prm@r@fsw MYEEHd OR 9 B kb GRent@or Tl

proguct i on of - recond na%‘nt%en ior | @{’?sdg%t%[ﬁf Bgeqiably Imkad to a promoter

f r'6AYAY of the sequences depicted in SEQ ID NOS: 103

to 110 lor furber asped2iBe paaserdt iragnion tpovitles W dibstasel Somprlsmg the isolated

t hﬁfyﬁ&lﬁeoﬂ@@éé&u%ﬁ& h@&op&%shﬂ e{?:gor\gj\ﬁ% toht% 8r\é'§ nve Ff‘lorg ells

claim3 rCOHItI

conpri g1 rﬁ@rapﬁy e hegheet is Eofo”fBILab ARchgadd ren*ynvelwtdmf wther comprises the

t epresdion \ecloxBATIISEA or éiNGx;ﬁ'&loh@ﬁQM@“ ng said _
can, pe rec& ered in

ol ype
o1 b g el Bnecf e Sesnt Pieice o0, etnod fardne producton of
i gedoatingntgimy me fParbesetsitet Hiwmpary st tite sequaats depidied in SEQ ID NOS:
i Wﬂ@ﬁ@"o?abd) Yo 1§§ fcﬁ“dean@nt@%r@aNé?ﬁsCHé?eof (Q'aldpﬁgﬁ‘ng@tcbrﬂ;gnsmg (1)

or er odont al di sease I n conpani on ani ma

o P Pl BT e o0 e o2 PMFEENUB MR SECFImA, OpF,
| Or N@nerit@@r tverighfsOtharedf B2€kptessdd?ind |(B) mRevVeRRP @ElidFPINbeptide. The
t %@lybé)ﬂbﬂﬁlcbep%d&@@wsg%bl%wgﬁub?egfoﬁﬁl ly effective as

a vacci ne revent g eat’i ng per| odont al .
di seasd" PRIEHAPER: BA isqlatadee p%ﬁfp?fut%%@re%ﬁmt iméntion isdhmiunologically

i efferine es deptdicetdr brvatky thtré@;ﬁg @%’dghloﬁ/l &ﬂ&gér}d c&é%proﬁ animals
e \" . a 0 0
T e e i
i sol at éruomwfp@mqnﬁéhq inplatad lPolypaptidd innefmblegically effegivaas a vaccine
V@&‘bkd%'@ntfng lor @éa%H@BérloHQth lisbARah b&ﬂpeﬂ%ﬁ 'aﬁ%&t&hpgéé%ﬂ%ﬁmo acid

< SeEAEC Helhedp she) B 1108 IR0 oy 20 6 o8 gnd Femaloaye peving
12@st 950, PBAgIORtesequence/ dent@ntharetoher eof . I n yet anot her

embodi e RhothdrNémboithent, 8 F?Qla)f&e%lk tl&mﬁo?og cglw L¥ective as a

effective as a vaccl ne or prevent
p&RICEE IR PV e efsiEraing E?ﬂ?ﬁ%m?'d’r'ﬁea%ﬁ WwO@pﬁ@wn ﬁgmals comprises an
ammino acidGequebied depitel irSEANRINDS: @3 BN 0B e132018 128, or fragments or

8#?%%3%%%? nucl eoti de sequence which WO 2005/ 112993
P 000822 7 hybridi zes under conditions of
hi gh sinYaigeeiesr enapodimeni thet inelated qoigraptide ihepinologidally reffective as a
SE@cIanorMentﬂé of ﬁ’ea’aﬂ% p&ﬂﬁorﬁ&lhlsteé’sellﬂrgomée{ﬁlo\‘u%hn@als having an amino

CI@r;ﬁm%@@ géamm? &%Yetll
SPETCR ANPSFess e e PVA meechle gomprisas & gHClentide sqayange which

or treating periodontal disease in conpanion aninals,

which 5 pol ypeptide conprises at |east about 10
contiguous am no acids conprises a fragnent of any



of the pol ypeptide sequences of SEQ ID NOS: 103 to 110
and 120 to 128, which polypeptide 1is imunologically

wehkbesat2ee, either alone or |linked to a carri ePCT/AB2085/000822
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vacci ne for preventing or TfTreating periodontal
di sease in conpanion aninmals. Preferably, the isolated

Polyp F?(ﬂﬂis' Lﬂﬁer &)9 JHS%F% ﬁtstrlns t@gﬁfgf dtﬁé ?rneﬂc%sad%inigt%d in SEQ ID

e er e i sol of ype
pr'%g rﬂsﬁﬁg%gdt e 11¥g per| odont al disease in
conpani loryeta fumhbrsemi@aie@aE thebiyolae DBy Ept |d%C|H4nﬁ|nolog|call¥ effective as a

gg’ggéeuh]ez g&g P?efvgrﬁr&b e%t Egzﬁlﬁa ﬁ%{%g@gﬁ\’\%g%% in o ?u%ﬁ anlmals which
pr@py@pptgg compyises gfdp@t ekpuptd Wl@@.tqu@i emmb@lcldpccmwmnes afyagmient of any
t r@@tel pogpBstide esRhats odSE@@@ WOS‘ RoFRMR3RhP PB4 Ivﬁ'nch é;olypeptlde

enco ISINg a nuc
seq {Tﬂﬁc”é’LQT%'PVyvaﬁfF‘éﬁe ceé}ﬁ%ﬁ?%&f fﬁﬂ?gg%ﬁ RS V%ﬁSInF fqrwntmg o
I DVGRI@E‘. paripgonta dise@¥e i norapgmicaf @rimalel eRrbiathblye fe, isblaed polypeptide

| SRIphRE aprabéuasak b@'lené afigd.€conbi nantly expressed
pol ype H?ﬁ(etldels sel ected fromthe

gr oup 5%% apYj W@ 'Seia?erdu PpeRtige; fPPrRiEsting argating perioyontah disease in
QuofprttQanibalbl@sicodedbyt 0 DAIRGholedul®e @RHHERG a TBIOSdBRBYuence which
L RembRE2R a0y nl:yoﬁ%rpx(d@%aign!afé YBgPgofle | S Tused toa

usron p

carrier ep [ | ypeptide is
pref er a%qc&pr%fgg neaqqlest,eddoqb/@pg,tldm far preNentingor treating periodontal disease

pOrh Yerhfen@artniteals, SAEHHRH G6- by|d1DﬂAfrhkSIéJﬂJ%rco?f§pH§ﬁ § a.fubBotide sequence

d t
DR SR fReS e BB i B adA N SulBiPon ani e s
conpr i di ggerefarredremipasinosyit,cthé lisplagsfof matyipeptiele dsrauntontfinantit expressed
| q:;ap}b éﬂﬂ@ wm%lyps@anséi isPieRBRAKBA) tﬁé‘&%h&b&r{é fg?gcéf%rrh&‘ SEQ ID NOS:

olap e B0t ot (PR BB hh o7 I anot her

errbodl e atother kb@tiresethe ienareibdnty exprassbdleypapitR LS to a carrier
f QblybdRad.

f Ry T AT —
eisF f®%e amount of at |east one inactivated

pi gnentired fustherespdit, Ghdared et indentiod pro@idésta \Qvfd@in@khﬁéatmg or preventing

har.naceut i ca
o BEdh o asdinithih s Hind BRRLERS St olabivaieregtie amount o
v&E'@ﬁ*‘ﬁ &ng Wﬁﬁwﬁs@@g@ﬁnw%ﬁwmb@gqa@&ha geoefdingde theeresantonmention, and

ofapatam{aeaﬁncauyraecelpfaa@tcamaﬁ ed pl gment ed anaer obi ¢
e Distenper Virus

bact eri st. one . of I.n

(CDV) , Irg’grﬁ?‘rj}heé € Hwintr, Jge Qre(sﬂ\/m\?}\tlorbarﬁy & PMAGTINA fandreating or
( g;ewnting;aﬁingntalmeasmm Ferepanimndnimats do@Bliging am imEanolowgcally effective
O@Fn@ﬁ}ﬂ\blf EM@asﬁ @%\/ﬂwactﬁﬁgd ﬁlgﬁ’lgﬁ%@r‘fﬁ%ﬂlcc@c{ey 2,35 faRt c?llglo‘?her bacteria

not her aspect resent’ 1 nven
pPB?/Y'H‘@Sa”g a\PQ@E"%‘?@”“F%JW aLEeRROIeFF TS prevent i ng
per i odémeapreidired asbodimento theavicoife aBMPAYES &0 mﬁurﬁaloaga@neffect,ve

| Rl P qé%gil Ine ?15&9{%3’ ggggﬁtg@tan%roblfhaéteergs SE%FSt one of Canine

poI ucl eoti d ecu
éﬁ’ﬂﬂeb 'r“SaKRP‘ﬁ Camag ﬁﬁ%’@ulﬂi%?a(%%/ @e@pmamawowmsr(cew) Canine

I Rapitiucnag Ve (Wﬁp@@amrﬁef@r@faeﬁﬁér(bcvméﬁ@ﬁ'pﬁé}nﬁﬁéﬁﬁbéj@%cceptable
v ne for treating or 40 preventing periodontal

di'sease in conpani on ani mal's conprising an
i nrunolroRjiothar aspedf the eteiserd innento PIvIEL 8 ¥8ccine for treating or preventing

PEarobisE Gk 08 %Cﬁa%loﬁ@ﬁ%ts RpAding Qﬁﬁﬁnuﬂ&&?lcally effec’ave amount of
otl y%agt i de acco 5{@9 ? {1 present 1| nvent

pRarFRSE UEi 88\3'1“&? ot St uHIce aE%ﬂ“i“”% ro Peefessani yventios, and a

v pleeginaee uficatly dqepttblewcandar. preventing peri odont aI d| sease

in co 0 [ S, ,

ef f ec?ﬁe gétargrrtl)oltfﬁe? gEPJEC?—W r?{%ng&ééﬁ mﬁéﬂpérrgrcggdq% rca aFf}ne éor treating or
ake¥gstingpesiogaliiyl digpase | aaggpian emlméla cprypriging zp dmmendiagically effective

treating or preventing periodontal disease in



conpani on ani mal s conprising an i nmmunol ogi cal |y
ef fective anount of OprF and a pharmaceutically

weacoewsptizoBe carrier. The bacteria for use in tRET/IB2005/000822
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vacci nes of the present invéntion may be selected from
10 the group consisting of Porphyrononas gul ae B43, P.

Capd : | ae _B69, P. X
cir cuhlgldé ﬁﬁg%t gﬁ%%@pe@mgg%@ﬁndg Ijz% ‘lgrgse@g'g\,'&g?néﬁ‘%? plrrmaceutically
BRI2ePiable GEiff-i canis B106 and P. endodontalis 13114.

In a er&éfefab@chG%&ﬂienfﬁmreatlh@Gr Bﬂegémiﬁé Sgrlo@Bﬁglrd?gaQe Om companion

i, Boriet an By progi noP TR Hinhsand 5 pimsmaceutcaly
pragespiAble gavient i on provi des a vacci ne conposition for

t reati mllsoobre%rn%ﬁeﬁt hngcpRd 'f@rd%]étﬁb S El%@érﬁm% g?elnodontal disease in

ani.on ani |'s conprising
H‘EB?W'% a&&%fmwal?”sg‘p P’édg'(nuaﬂ%g'?%cqfiee%eampw%ft earF and a
plpgwmabedlcawamaptmbmcabuacterl a according to the pr esent

gg;’?g;gﬁg ba@[erﬁ%h %ﬁ#ﬁé g%l JPXS chtﬁg g];e%yﬁ?nv Idﬁ%yrfé%fe ected from

t ffee 9{%%%%@'3# '}s\féﬁ‘prpawomway@@ B3y Bcesnpidcl odep 6s bitcumdentaria B52,
f @1 guleé 889, PEirtimdeheye BYT, 'R dARgih@NS Bed, Fd|s§ﬁ/6§a?81d'4 O. denticanis
?:,‘ngﬁaop e‘%%%ﬁ{a%l?ﬂﬁp” sing an inmunol ogically

Ve anoun at | east one pol ynucl eoti de
ol ecullea@eiesredi enpodienhiéne pigrasrdent anaetobivthiaoteria are P. gulae B43, P.

p@aﬁ.,agézngl sl b \WeRfaRPBAdY. € carrier, and optionally,
an adj urt her enbodl ment, the

v
pr esen;'l %ﬁ&@ﬁ‘*‘?ﬁﬁ”%f”&\?ﬁh@g PesERIIRYCAEPNREAYISS 8 YaeTiner eomposition for
2 Begtingator ngreventing ep@iotionty pispaseddmt admtinke a&ﬁlmaﬁ; comprising an

CW@WIdﬁﬁaW‘éffE@!lv% éﬁ%m{ i)fsétrlgasﬁgne 'in'gPMQ@li cf& %%meraed anaeroblc

gf ective apount east one po ypept|
AGipNR BraQEilg to | hﬁv@ﬂiﬁ”br’ﬂve%oﬁharw’éﬂmﬁew@alm gcceptable carrier, and
aopmnalafkﬂneadmaaml er, and optionally, an adjuvant. | n

anot he ?E? Qﬁ&ﬁer eﬂm‘r:t‘)oﬁr[ngﬁteﬂg pkesgr% nl%véntlopg)lrroovv eg g é/g(gmrle rf:omposm(_)n for

for trea tin
c8RYRAI 6h arﬁv%ngs wﬁﬁcmtaéu @e%ﬁﬁm"hl eanenanioy eoimals comprising  an

Cﬁﬁm&mdgmalﬁlnéfﬁaﬂwehdmouﬁloofr?ﬁéési by S&{nucl@oﬂd@%l&@le according to the
i ccordin e sen vent

o BIEBRR i 8030 A rRiraeckhenl oo bl i, 358 goteael ap b

for di dyiibsifurthepembodient, He pretiesigaestionpravides arviaaiine composition for
af}ééﬁﬂbs oPYpravitiNg | Mlo@orﬁa?nﬁﬂsgasfeorm bagtahbA: arélmta!s comprising an

S ke e e R
p ivgniiemta phesnaceicallyccsaptablecatrict @ad apstbnallyphrf.‘a’ulmvam of
glnz e ai IﬁwnarP okef Qﬂﬁptl the k\g&a @Pﬁﬁt%ﬁ bR d%é grr’neltrfz)% éi’q%a%l 19,95, Preventing

t H%’IO&?IB@&IS@%F g@mmno&amp@h cowwngﬁdfm@t@fmg ta@ dompanion animal in
angddiatyof (eevaeciné eompobiioryftoraingtd1as pREGE Gﬁ/entlbﬁ] e present

i :
cont ai IR LSst et sicht AR it B epE e pgreriodonta
peif¢asaofit ameRﬁ@éa%fémﬁ'ﬁ yorpalvdingn a aamptal fer bectprid, spahgeptides or

aﬂolﬁfuf:l@&ddley ef tﬁéTBké@ént (ﬂfverﬂfon | \ﬁ‘?b?éln %eprééraﬁtget 6f\fﬁ’e{ l?a%terla PP eypeptldes

of B = of AErese dbneti e A 5io iR elides analyzing
ZmQ%MDE%BIQWIhEZGGEdt@DMZhe Groph aorsstiegIbfl RER,| ybridization, and

agmBiRiRgarri er; wherein the kit further conprises
a set “of print nted instructions indicating that the kit

i s usellfet anoiher pepseh g PrIseiRv@RYAN RiRYIdse Bikd @emerising, in at least one
destree & rcomposipanion Nreatinignaids preVérﬁmglpIerléﬂthaf ldl’sﬁib%r in companion

CRIES SRR pfat 2 el rRRASLHCIe5R et PRBREED ok Pamented

k#RaeE8ifp Prderisg QQ*VPQQ“dP,e@StPObmedeC&d@)M alhmepregamt invention and a
i sol ated DNA nol ecul e conprising a nucl eoti de sequence

of at |east about 15 contiguous nucl eoti des sel ected
fromany of SEQID NOS: 86 to 94, 95 to 102, and 111

to 119 which hybridi zes under highly stringent

conditions to the conpl enment of any of the



nucl eoti de sequences depicted in SEQ ID NOS: 86 to 94,
95 to 102, and 111 to 119, and a second isol ated DNA

wounbwsautm3sconpri sing in a second contai ner an PeDIB10e§000822
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DNA nol ecul e 10 conprising & nucl eotide sequence of at

| east about 15 contiguous nucl eoti des sel ected from

t BB GRN uences

o PR bRt aPleg st 3he g s (G o of prinec
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Figure 1 is a neighbor-joiniong phyl ogenetic tree for
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Figure 12 is a graph showng a P. gul ae B43 honol ogous
vacci ne efficacy study based upon percent bone | oss.
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Figure 19 is a graph showi ng the serological results
of mce vaccinated with 15 reconbi nant P. gul ae B43

wapods/iezevsal i ne utilizing an OprF specific ELI BAT/IB2005/000822
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Si xteen mce each were vacBinated with either saline
(A) or rOprF/ Quil A/ Chol esterol (B). Pool ed serum was

t %ﬁge& deerinrI Ine?brﬁ@ﬁé Pclﬂu%@%hg ogﬁee lcc\a/ Iwgreac_}[lcff dS \&ﬁv& PlB% or B-C,

he m ni mum

sdmpOsA %1|°8|"h*gﬁ>aarh@gmethv'ée'\u@g@l t at this dilution was

gi ven &idurd €7 is @fgrdp shdﬁwnmé redQitd 16r @, cﬂzﬁﬁd&hzs%?ﬁd‘&ﬂ&@erﬁ@g?oups of
e

! Qr‘?e%e"flérolggloug ’va&:gﬁt é 8a‘i¥ ?uaig gge?gxgérz%éeerg gwé%sg Heterologous
38?%@“'03@733@3'5%3&@1 dPQBIBEmQQtEbone lves fol 2 Gy WentjparnisB106 infected

r FUU § entid nipe WQ@Sva%giﬁzﬁ@cp Quith 3R %glﬁ)ﬂinrﬁs\ﬁcﬁ%ﬁé 2amtl%ens and the RIBI

t%]“g%%f gSB ]Pbgur 7 %@j_ormlgblegqqﬁqt%PWe B43. The mice were
C hmllbegﬁg’efﬂt,h AQ PBYXdr&3,, 0. 'Eﬁﬁtlcémh BN06/iAG % dagtoRdineaiyitellulose.

chal | eRgE :?pgg ,,mh g{l]g\ .vacci.n ted
and sham gehgsﬁ%(ae B\JM he ?i%ﬁ %ﬁlslao P](')Cl? Vgccéq %’W'@

6 Tecgmo A F1 SUREER Fipder saling uidigiag Iaé;ﬂ@‘éspesﬁlaﬁl-@m Ygtpen mice each
S ngre Viacdeneewit eitheresalinee | oreFifAChiSIARIHBIeStk&P(B) NAb R Lim was

Flte%‘r&d%r%%a)i&e%ﬁ? éﬁ@ad% Frﬁ%ﬁ i ; %E?l%&\la\rfbt %wgum Slfuhon tested

( N8R INRY-NYHY-sefplegieldingsa ragailye rasult 8f thismiduton wee igen a titer of 50.

post - ClFgju lee1rgg§a artpe sh&ﬁr@th@&ér&@élca‘i Pegﬁ\’[sfdf ﬁ@d&%ﬁczc,g%ge
[es

arGop Rl a2 Ghib oo A nnGie saio b hcShpoan mice sach
( wgye@aycuga’tqﬂmth Bberzulir® (ARBAPprFRV[IRBBYIestérol (BE Baoledzdruth was
( &3 e iRt aﬁtﬁ‘)@b LERYE opfe %@5lﬁ§El§§ ?i‘?'{‘nﬂ[frgj? dilution tested

radlgr) aphic i ma roma_sin
( 187 \/é() c&}y S@F‘Bﬁg/'efﬂ"g@ negalfryp resyit etztB'F)i"uﬂen weLgn a tHercpf 60.
( 23H) Rigeles20pis sit grajtadho@ing dond-iogsl ES, 624Rd 24 (e@spodl &ﬁh&ge The

ShgNGRgH Bresess gﬁ;td%g; 8550826 bbOBo B7oda0% %8%7553 ¥4 8ho26; the

scores ’are
gF%@aU%'éé%%ﬁ%tﬁ@ bbﬁoqsr?@ 9@9@62@)&84 30535Ry 8657496, 3690164,

acti vi Figuef21aisl a @@95 shewieR 6bne RERFE) ls&ﬁesﬁfoia% T Q'H&‘ﬁw%ted and

2 how Ver actions

BNz 4 0B ARS8 e R A s BB ion liHicany 02 (sham
b)ﬂ%:é'ﬂate@h Beﬁwsf@"gqha@dectagsl‘é@s‘v‘pémn -©f) drdves ke, @) 6,f and 12 weeks post-
suellibriged SPHQRENSgnibarich 8f tlrefékrﬁ&ﬁ bfffdtsSrd Qa@ﬂd:@étbd dogs in

each rgg[q%lve?ga%fﬁ 0 WD 2005/ 11

PCT/ | B28W8/6098 #2PN FHOHAY B?Weefaa%é@'cﬁcﬂfﬁuf%{ﬁh%?ot fy&/Ch), T2 (Non-
| /ehl iapsh TOBA o Vi/Bbn-ChopratmsatThes, (8, ese rd wedkéegtisi-challenge. The
p§t9ﬁé‘tlé’&¢§|gh|ﬁé&'n@é SRR R dnd %fgﬁﬁbﬁs ingfdgay] fied by

heir 16 NA DNA sequences ause peri odont al
di seasEOYRH2VALIDEE r%ﬁlqgéqph&,l@@@gé@mmnglgdqg ip thied@ll (Vx/Ch) group
naind 2899,a8 (2883, 6 re3)NpPand qmmm/mh %oschél%nge Figures 23E-23H are

T G ) Me
6‘23%@“%?@@ hweekspesitchallengaacl ude P. gul ae B43, P.
cansul EigurBd&4a-B4c Qrbrgfébﬁyﬁfﬁ/\ﬁfgla@eﬁ?@sys%nn@r‘éh&%n@@?the o1 (vx/ch)

B97 can . I vosa
HERTRITI ol oG ki e i o
aH’Wh'@Q! ghtivily heall dnge di exch T€spertivs graapn Figares 2aDedRpasgaphs showing
bavetdae Idcﬁl"@ﬂ&i’oﬁ?@for {Ha '@1 R\%@éﬁre{nﬁ%ﬁ fm&{j{/ﬂ@@ ngrOLgnlg seares are based

i sol ated, bacteria of present inventi

i PORE 4r7ded assesementof Tséevﬂ:smaw@m ResATEACBS inigatinnrsite jon all dogs in
SEeGh rdSpéddise gi86p.t 0 94. The di seases caused by infection

wWith the bacteria of the present invention include,

but are not limted to, conpanion ani nmal periodontal

di sease, conpani on animal oral nmal odor 15

(halitosis), bovine foot rot, canine coronary heart

di sease and cani ne system c infections.



Bacteria within the genus Porphyrononas have al so been
connected with various human di seases, including

woanwnarysheart di sease, parotitis, oral nal odeCT/1B2005/000822
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gingivitis, periodontis, sHroke, atherosclerosis,
hyperlipi dem a, bacterial vaginosis, intrauterine

growt h retardation Détélié%esc@ﬁt%nicng]_? eﬁ}g%}q— i nci dence of

pre-termdelivery o OW DI T s. 20 The

present invention provi deBagtedalisalateso| ynucl eoti de and

Il\/gm at e'mep;ﬁrbsﬂmerﬁveﬂbn praides uﬂo&&doénae@bgméﬁféﬂ@ﬁé&hg&pby their 16S
P AR sBleboswalel el B o3eiRisting. R ptpuS offer diseases anc

sédfﬂléﬁd@arﬁestmnpww@mm@g a@mals f More spedificaipr the dacteda are selected

defgﬂnmégg,ﬁ,smp@mnggwer eof and i sol ated pol ypepti de

nol ecull§ ¢ %t/ ﬂ% Cg g a} h% sequences of the FimA

and OprFosrsVelsS¥HeS %ﬂerﬁ’yo dlie Rregeidaventiqnsingleds Gegyjae B4A3, P.

2 5cal$dol Bt sid raircumdesizria 62,0 guiaprBe0) Aesrcpmbishiaral B39 POgangingivalis

S%{Beﬁcs‘;‘aﬁvcﬁﬁwlw AllehtBaRd Bﬂ)‘%% %MJARJJPJ B9y aItB?uth Sther species

preferably at |east about nost prefer
| Astraggoife Sacmresed pydat 'nwt'% dhy Hﬁfesﬂgembomt ¢® isolated
t (haiid@a airttle predertt (vadiBn @an Beldefitfbd Bylthe H 69 riY DKAQEuences shown

st;aBEaN8 NbS R 54/ algorithm In addition, the present
i nvention (fﬁgow deés pol ynucl eoti de sequences that

hybr i di2e dfsdess ospeddrizydnfection mith theoesteria of the presepl ieventian include,

Ofbuﬁﬁlﬁé nof lintifae to, a&nwldﬁ%%a@%rlog&tﬁ %%H%‘i'éc @&nﬁa{ﬁ%ﬂ‘&nﬂrﬁ%l oral malodor
n ano

5%% g% ITB% g(i)olt‘tré?]tt cargnenEf)é'tfu@]ryc}1%161'I aisqm? @ﬁd cgmne systemic infections.
h)ﬂ@ﬂedﬁi xithindhe gerusyPasphyrdweonap bhvenalsd bedni chanseili@itic @&ious human

d Qipsle§§e§d m'cﬁ]dﬁ&@o#ope@bneaﬁ GideQsel q:%roﬂr@ ol'%l ]‘ﬂ£’9‘1$]' 1&ng|\ﬁﬁs periodontis,

under conditlons
rP'f?g @ﬁp{nﬁpsplgroaﬁ,osyp&glalde@gg st v%g{%qw @traﬁgnq@ogrowth retardation
I |(MGtRa1 andiincrezsetiecderes otme—tugmsiulwbr;m rold ldirtmnéigr@fnfefmtsg h

stri ngemeYyobQnt ke ht&ﬂs?rgwdégyg&!algbé%ﬂagé;%ot?lae and lscﬁatec? polypeptide

nucleotldes are as
f iMY]SHES cHn{ QPAYAGOTIASPR Mafﬁrp jcutarly, ftes ln\@nifpnt @rovides isolated

opelymictHbtideatnolebles iavipy filieenuckoigrosderet o@ﬁo%ﬁﬁom%bsrﬂyb fimA and

I By Blfie S B8 QRN i e v

s eV foidgequenpes of the Fina ah@/@PﬂFcﬂrCZQUIS ¢ropdetiyisuctt gehBS réapectively.
pr ehybrrindi lsz%brthrﬁ\/eFﬁTdhtéMo%r&ﬁHé% %'o oﬁ&psé%éﬂces h?vmg at least about

SR e TR e
2 (rpsity 10 9o FRER IBROS59H)@0BR2and 1131 doned a¢ d@&@Gidearusihghany known
| Rtafdar@! lHédtlﬁn aggmn‘%' I %dl%% SRE ?rgﬁ%"o/ﬂ\)) }(Igm grogrgje/%1 polynucleotide

Fi col |, A This 1S
Siqw%?gdha& Kz o‘f"dﬂrs SWPQF“bé‘fP@ﬁ“@“aJP othacnomglemsnfyof any of the
Ophignuctzotinihi seiyomsesdholvh GhSEQ 10 MQSIY5)o W0E £rfd 1T RYo b@ used

depend IrPQnJlltb‘? g@zglfweqnd& inteh€ SMElR! & ]Joa é(\lhlgh %e@,% ﬂfa‘;g&g o fny of the

GC cont ent e pur pose o
( aeyuete plisle. Seceewldepm@atm o‘%EQ & Moy 8grid waeanmenﬁ fondi@ or their

i Borhlemats, unEéHcoﬂéﬁﬂd]‘ﬁ'o?hlgﬁtsfth@ﬁms ;'S}M\Médd' B’)ﬂ\%}p& é?(famalg and not

o'hn’n@aﬁn@# c%%brg ga%ﬁ%grogﬁ 'QOH%O %%IT ?H%qeagyef%a Ha§|oHs of hybridization of
r Qéﬁftgp @W"{qndﬂ) arg gs thtioves. Uinelwbridiatiort @lfiltasartpitionONA isaagied out for

a8$|3tbtov€|ﬂ|@ﬁt9£&t 6@@'lr9'auffe9fcoégos@wok<@k sat. B8 b Tris-He! t(pH 7.5), 1 mM

R i My2+ concentra

O%Biﬁ (5?M‘ bgﬂ ‘bﬁl? /bF'Ce)" ?03 °£§ﬁ\ g %QQdJ@é{T‘Lr ﬁ@at@ﬁf@mﬁn@p@m DNA.
oFilt&s- 46 @ybridzet rfora4Ph e S6G th s@&ﬁbnﬁllz@tloﬁﬁ’ﬁmdrdmd’rﬁalnlng 100 pg/mL
a di o

o Rl plrhon SRirh Ot RS 20500 birh 8% Abfief ol vl er i
each at 45C in 40 mM sodi um phosphate, pH 7.2, 5%

SDS, 1 nM EDTA, 0.5% bovi ne serum al bum n, fol I owed by

four washes each for 30 mnutes in sodi um phosphat e,

pH 7.2, 1 % SDS, 1 mM EDTA. For high stringency

hybri di zati on, the nmenbranes are additionally

subJ ect ed to four washes each 15 for 30 mnutes in 40

1 . =~ A T ONTNCS A R R Pere~T= A o,




The present invention further provides vacci nes and
vacci ne formul ati ons which, when admnistered to a

woanpan2os ani mal in a therapeutically effecti PeT/1B2005/000822
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amount, are useful in 20 t¥eating or preventing
(i.e., conferring resistance) to periodontal disease

| race GPIPR 000 1A bdfRlon cbaiif R B 0FO: pyi, W0 1DE BRE! bnd 0.01%

lgi g
i nvention provi vaccl ne I'ses ’at

orfeSAat kg '%Ed(quﬁé’bo 1X 98§ app0°C rﬁ%tdﬁ mﬂab@cre\nht@raehography
cel | PCtDiﬂbhycroaﬂl’@di’rﬁSof sigp striﬂ@ﬁf&ﬁﬁsﬂfch Aty beRBEd B&deRd on ltﬁe hture of the

I nvent |
P GO BBt AT R S
praspRifications ;@*t@fang{tarq welb*snowmre@e Rar (Foy exempiastrisgant hydridization of an
e&ﬁﬂ&ﬂu@leoﬂd@eof %?&leﬂ@ttelyo% 26 th’aseQ yhag & I?h?enfé’n aﬁals'eﬁ&%@e in the

he bacter

D PORRREP ShR A IBCR) § APReyTHst o dalering coustions: gssal concentration
f oof S8 InMh KChiartaiffgr eehdeplirativaiafril 0 enM BES-BICIpa M92+ concentration of 1.5 mM, a
bea%fr?rvopédoodn%h%ﬁgeteﬁrpsiaﬁn@a'5%160&9f malin Is used as

the i nactivatin anot her 'enbodi nent, the
vacci né "c?oﬁﬁ?tf?r@gss%c‘%@ml?P‘i"mP'P’faé‘ftﬁ*rowbdﬁ’ZQi'On wash conditions are as

Pdoiplvg.r Gatinmsmbdfe SpPashedpaltintesfach il B0 infigLit@edcAMASC in 40 mM
&3l Qﬂspeﬁos the ?fﬁ) r7%f g‘r/orﬁ% aniﬁ?u\‘zlcﬁd’fg, b S%kgogMgggwpmeelbumm t}ollowed by

pr esent on“tonprises one
deWﬁ@éb?%h éﬂf 3f)rna@}ﬁeenm§odj\dm\papspaﬂtespw Rer ¢%6fSDSHr raM&EDTA. For

OrhégWﬁgbﬁy'h%lgﬁkag&Q Itdén'h'é}'hkﬁ%e's@‘?e Mﬁﬁzﬂﬁ%ﬁb@&ed to four washes each

(5 é Quat e )

Tbler P TR i orpaTe P A8 o 865 Dabt BPThg) 570, olowes

orbyuf@tnl\/\atslm et fon i30 m:r%espolswmmoh@behate qH 7.801%180$, 1 mM EDTA at

p@synucl eoti des can be present in conbination with

ot her 5]1 vacci ne fornmul atji on conponents such as

with cofpat PN NLRNtaN {iheT PEavideR Negsines ang atagging formulations which,

Dethieniatinbisteraitd aAbipanieradriroalsn I hfératp@ﬁtl&hl'ly@ﬂ@ctlve rédio@lﬁt &8 useful in
g

o 258201 A conenfy BB R pp comparin

n@eIMebt i de sequences and 40 pol ypepti de sequences IS

det er mimerk dyboeiPmgnd thdgredenDin@dtibrTBb {nbfesad V420186 that comprlses at least

S eoﬂé' %ﬂgrﬁ&te% mﬁo&frﬂem vﬁi Oog léac%‘vag 903 rrEﬁgl:T Fg’?f 44’?”978?%?/?9?; greparatlon

ereln  opt
t Neacmngh é%? pesfelied embpdimentnitie @a?ﬁent inyentod powidas e vewiriedieat contains

0 fan &fﬁcﬂ@lte@%%le&%ﬂ iptdp@RaGorPsf %a&thﬁre& %th?rrom'bﬁgseé'ps n go‘? example, the
s, det erm ned

cSEGNEr b UBCRREEh pafarafiSh aek cbipilat Bidh. Hrecbecteral colls
[ Gemtw tatiivhied weieg a tvheety efstgeaindsucie be foemnalil, iegry ethyenélinine (BEI) or
eReh. p%b?lblﬁét% W&EraBIDQOWM rs%séoe&L{ﬁ@frzlgctwaEh Q%QMH'

sequen?e a i gnment and percentage 1d {f
det er ni facgdment.dhe yagpige Cc’pﬁ'?pé'ﬁ%sraa%!by”' {RcHoNCes gptprriyromonas
alsgmlcapﬁdbmw mdlcire angmbiuhe R@porise.m t ed t o TBLASTN,

(B/L_\|AtSTEi|1n F’%%Féol‘rﬁd Jrﬁb%?%nt ?AP ﬁﬁeséﬁh pref;f% lg‘jeuﬁ%cq@orlses one or

PW%@Hblﬁ'ﬁdpq)fpﬁﬁﬁ’ﬁs o_[gf@mepiso@r vagnts. thﬁl@aﬁ orSpie. otJBhAre isolated

g@él%m%ﬁd@ s8quehbsyd $rafmer®d ordkriantsif&dor. Nucl ei ¢ Aci ds
es

o R S o e
VBelistideEn oy isolhted 26GEEBHAEB LN ter phsmali gomtiatiorNGRh other known
Bl&ine RSMBfion dolbbitnts SWad\GilH coffoBRui Lﬁtgr?(t%),l d@@énts@gr difrs.

default paraneters is ysed to search

~dat abases for honol o&stinitiensand Abbreviatigpst oy m

" het er Shegou ORF" Wikates S&@n Ir@ﬁmg frafeans tIbefoHM@@bgfaniffh gene.
differ ?H%/ fact %fc@{]ta & R Clse%g C?e aoteﬁﬂi kfor %%o?ﬂég%]e@uences and

hono ous

hé?'?éqeﬁ“qg?e?ﬁ%eflcﬁ%'s agieifpised BY carenering two eptimalycaligeedegnences over a
pol ynucl eoti de or pol ypepti de sequences. The term

"honol ogous”, when used in reference to a bacteri al

speci es neans the sane bacterial species or strain.



The term "host cell", when used herein neans a
bacteria or eukaryotic cell that 20 harbors a

wobhemsniizho3vi rus, or ot her vector. The term "i seCatBmy5/000822

10

15

20

25

30

35

40

when used herein neans renoed fromits naturally
occurring environnent, either alone or in a

hecfoﬁ{pg <3¢ ﬁdo@o%?@ﬁ) Amear alfgnrq'rgﬁop?gv els%e ﬁ%sgfgp%g rn%tch and can

p asm d I sol ate
bdethé’PFeaﬂucl g OB ABIOLs 8dditigns of it Hleateeidoritsrence sequence.  The

Stpetdentage 2dentityds tdeRrrhinée by &bRblafirg ﬁe %Pﬂéﬁt%bé 'o@ rr‘ruélébtrdes that are
m&&ﬁ\céllﬂgtwbact%e” a are subst anti al %

M 'CF 00T GanT ehas 1T g refefPnge aenupngecat egﬁcpr?s' & %ﬁ’éwe entire sequence.

s éprdirmet eeﬂuemcemhgmmmam aeregntagecidentiyngn berdetenainge ntanually, or more

Thﬁefé@blmbyla&eh@heﬂar Ithﬁ‘Hr%lu@r% 'bgtenot rr.]rﬁrgadggt@g;@m BLASTP, FASTA,
Cg%%fr .8ekrh, a@%&!@#@&\e P&té‘rﬂb'b%tlaﬂ i BIObY Mak iBipht215(3):403-10;

Mitearson efldatrarbhry 19887 €roc3Watl. dcddaBeidUPA BY(B)1Z44@ Bt Tietenpson, et al,, 1994,
cqq‘nareréﬁédsaﬁ&umgé)%s@%e rﬂé%rei?)[ &f §r aBsy I\Rr?(y&ctfgst ‘ﬁ%'%gmsew 395);

t he osi t I Sol at ed

i T9ng: ggal 1@8%?‘1450?@2}’%0'#@@:35%49@ i B@Fea@bed the NCBI Blast Server
P ahtyyayiv. otdi. AOIH.dovE Sefilt 1R Sibiabib Parinddie i€ ARPOIH tdeBRA multiple

by, r ny, the isolated polypeptide
cgﬁp}%?%%ggorggmgﬁg%%e&eﬂ%e ihmost preferably 99% by wei ght

of t he ThederBohpleriogpush. witnaisedherein fmaaos Herived frym a different bacterial
e%ea@;l@@tram as utilized herein, refers to a

L; ¢ gnrrbla Brgb 310 lg%@g b ‘gxgrpgla abJ’ laﬁbﬁlﬁa %\th:ag grggdn Ihgrgrgr means the
prdegree eﬁd@yltytﬂhereb aetwgen eolwmcledrtrde ausdypeptzieisoglentasl
d | Seas el'hb r’lerﬁp"ﬁﬁﬁ\ﬂlbg’d'ﬂrs’a r\”h@ﬁlﬁed P refrent€ &P H’%‘a&@ﬁ&l species means the

ol capabl e of eliciting or causing a
Bégggﬁt?rﬁ??%?"@?ﬂﬁtrﬁ\” i munol ogi cal 40 response as

t hat ofTht hterm étosiveelif) rvdteai usedl marain heatNd a@eBMISr eukaryotic cell that

b a y WO 2005/112993
%F 2%358}3%&? &%r%‘?@ed agai nst a functionally
eq u | v al TR tteBolisplaiast when aﬁ%ioherree dRpaNS exnqvh@ framt itsyraturally occurring
pehvrrmembntderthepmdelcbe% ByhetdiSlogtas tHakt eeIBi SrttoREdéiRSor vector (e.g.,
pe)rasg] ﬁ (t ease i n conpani on ani nmals. The term
refers to the capability of a protein
or poI )7 erﬁrrnuésqlajecéana@rqblc bapteiiatniisvitadempieria’e ‘ishlatasicdiagtdrial strain”

S@lﬁ@lﬂﬁé (073 |réferaﬂaé R&pbdiRn DAGHEEH et lgbﬁen&aa‘r'é%ﬁb%antral free of other
per odont al njion ani mal s rm

TIPSR -1 B SR 18 Baphe] SHASH Fampf gelraly occuring
oenyiwohypp@pt i de to be i nmunospecifically bound by an

anti bogye rtérns%inleﬁ'&)ab&%ucfe prr%c% eQ o rgr%s}frgr? ki 'vrﬁr%h the isolated

The term"antib as use

i PHEPRYGe &BWPF‘%S%I'?@UP%%%I tge tCBmp?ﬁ'tﬁ’ﬂ liyoWa'lhtanMP@eﬁfeferably, the

Aﬂablamddpoegmuﬂ@a‘mdé) eompifseb Yaobareshs, rind trkdse peferdBM 09% Wyakeight of the
hodibes can be 10 intact inmmunoglobulins derived

fro natural sources or fromreconbi nant sources, or

can be Thentgibriedated \Rolypentidls’o inslicates j antcamposition in which the isolated

I Wé@bclbrhprl?@s aPehitbspdl ep trféaébn%brﬁén b)P w@rg)‘ﬂar IVI%Fey @ferably, the
| NC

= B0l Pl o EFe BRSSPy el o the
aapmedsition.as used herein, refers to any non-hunman

ani mal the ter‘ﬁapfuhc\ﬂoﬁéﬂyc&f]uﬁ/'a@ﬁt‘ % tuf?hz@@ HRrdift re{eﬁ]qg %q&%mbinant

[ ncI ude, but are not restricte

h&p gpéegtrdes ﬁ%@ale 9a%ngl éecogﬂﬁﬁge?,)é an aemgqugdmeprgc to native polypeptide

| pokugidniyy the detefiatwhich hansdsepaiodaed Risease MNEbmpafibh @hfnals, or a
8%&@%9& pBl&%pﬁﬁé 'chQabIe %f @[c%ng%r \E}%}%@ ngstag %Iéyl elulﬁfﬁr ir?arﬁtgrological

véﬁ?@?ﬂ*?é agriegtenhttie 6@“‘/@ é’mﬁ@eéfomhfee Wﬁqneocme l@abteﬂhe Thus, an antibody

di sease caused by the organismfrom which the

antigen(s) used in the vaccine is derived. The terns

“protection”



20 and "protecting"” and the |like, also nean that the
vacci ne can be used to "treat" the di sease or one of

wonns/13399pt ons of the di sease that already exi BCEIBWOE000822
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Table 1. DNA sequence identification listing. All oligonucleotide primers were
synthesized by either Gibco-BRL (USA) or Lark Technologies Inc. (USA).

SEQ ID NO. [Name Target |DNA Sequence

1 D0056 16S GGATTAGATACCCTGGTAGTC
rRNA

2 D0057 16S CCCGGGAACGTATTCACCG
rRNA

3 PFZ175-AP1 [16S GGCTTAAGTGCCATAACGAG
rBNA

4 PFZ175-AP2 [16S CTGGCGTCTTACGACGGCTG




23 PFZ1 87- APA fimA GATTGAGAATATCAAATGIG 24 PFZ1
87-AP5 fi mA TTAGGCGTATAACCATTGIC 25 PFZ1 87-AP6 fimA

WADTBAANGEST GCCTTACACAC 26

CCAATTGECGEECCTGAGCTG 27

PFZ1 87- AP7 fimA
PF2187- AP8 fi mA

PCT/IB2005/000822

TGGCATAGITGGTAGGTGTIG 28 PFZ1 87- AP9 fi mA
T AAATFETS =243 AP
Cl T |GACCATE‘“%8 NS EBIUSNET S i A
T{TTCCTTGETTGAGCCGT{ERNSL [PFZ187- API3 fi mA
TCAAAGRRGA Ps*\«resSZ ?EWGTG
CRTAAACACACAGGA 33 |PEZ187- !
TIGCTTCTTT GCAATGAGA tRNA4 |PFZ187- AP16 fi mA
ABCCAT TGTACAGmASS EEéUAGdAﬂGGddA@&CCGG
C:ZFTCI_\\TF‘I\“I"I\I\I\(Y"T{:E"‘. 35 DE7§%‘AQI GT
AocreracM e R caacTEmA37 B Al fcﬁ%&CCT
GBCTTCCAATIRTECT CCAGmA3S |BERACESTAPET GCARGCACAATC
G "\,G’i'/—‘\G'—\( rx—-—mnTTm-r\ 39 D71 80 I\P') Fi w\A
S AR T A S A T Y S T e TV
2POSEQ | D|PRO%8 Nane [fiaviget gm-@éqqemy\mmmwmc
f TTAT 5T GEECTaT T
T e e ] CafcTTCRCERACA R ETeTaTe
REACTTCOIRTELTRABRARMAL 3 |46686CHBEFAAATCGGCTC
ATGAAGGT AFAGT 36APAA A ’ﬂTG&‘@NA(GWfG‘I*TGCAGAG
CATCAATTF TITAWI\/\(‘PI\'[ - - 02 anr El
TRACTTGGA TIRERACACESCH \GBETGpr Fi
T[TEGT CCAGIP AT ACGATGAT me@mmmmmcm
AAAAAA AOATAN DC7ZO9N00 AD
CA 3 i 48 ke
T Al [FRGARGTGASCTA rCEGCAG
ATECCATT @GnA50 mmwmaﬁemam
1 &ACT TUAIBPR B8RP 401 A L FETa G @AGAG
T TTTATCCTIC 3F7?0A
M@Tﬁﬁﬁﬁ@ca BEETGAG
BEEAATECARTTINECAGCAG
PEZ21 1 ARP2 ony Fl
GGBAAIARRTC
@FK?L‘CNATG@E’ZITDNG?I‘C
DrzZ11 1 ADC A~ 1l
CRTPAEAGRTCARR [CTG
FAGEGCTAAGGAFTGTC
A‘F‘!#AAéGGH‘GC‘ﬂPAGACAC
PEZ?2 -AP4 aprE
CCAATTGGCGGCCTGAGCTG
27 PFZ187-AP8 |fimA |TGGCATAGTTGGTAGGTGTG
28 PFZ187-AP9 |fimA  |[TGTAAGCACCGTTAAATGTG
29 PFZ187-AP11 |[fimA  |CTGACAGGTTCTTTGACCAC
30 PFZ187-AP12 [imA  [TGTTCCTTGGTTGAGCCGTG
31 PFZ187-AP13 |[fimA  |GTGGTCAAAGAACCTGTCAG
32 PFZ187-AP14 [fimA  |CATAAACACACAGGATTGTC
33 PFZ187-AP15 [fimA  [TTGCTTCTTTGCAATGAGAC
34 PFZ187-AP16 [fimA  |AGCCATGCGAGCATGTACAGC
35 PFZ187-AP17 |[imA  |CTGTCATGATCAAACCIGTG
36 PFZ187-AP18 [fimA  |ACCGTCTGCATTCACGAGTG
37 PFZ188-AP1 |fimA  |GCCTTCCAATGATGCTCCAC
38 PFZ188-AP2 |fimA |GGACGTAGACCTGCATTCTG
39 PFZ188-AP3 |fimA |CGCAATACGGGCATGAACAC




63 PFZ213- APl oprFl TTGACTTCATGITCGATGIG 64

PFZ213- AP2 opr FI TTTGIGITGGTAACCAACAC 65 PFZ213- AP3
wopnEI12MGAGGACCCTTAGAGAGCTC 66 PFZ213- AP4 opr PCT/IB2005/000822

ACGCCCTTATCAACGATCTG 67 PRA213- AP5 opr Fl

CTTCCCAAGGAACGTIGTGIG 68 PFZ214- AP1 opr Fl
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4PCAACT CARIZABE-BPEABMAT 1 W»XE&QW@AJ@GNCCTC

CCTTAA TG a7 2 ]
o A e e e

RAACAT SXARGT(EMA7 4 ﬁﬁ@é%m@@caf@mccm
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CTTCAACHCTCAGATCAL. 76 4 e
A IR s ot ATt A OB B A T T GE96E GARCGAT

oY 0010440 >

35/ | B200HWRFGZB PprFREQT TAL NG GAGTGAAGE AACANGACG

X7 _1LAA Doy
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44t gt t ct ATFROANTACPREEAGECPACK CAMAGATRARGTOZ opr Fl
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AGBCCTCAGIRETSHSARATI], R aa -

AT aoaoaA o A AACE 41 Tk ) ip‘ésé.%ﬁﬁe“wﬂﬂcm
cé?GCCACT%@&aAMTWATcA@@\WC%T@@w Ps- 05D

ofsoFT CTGIPFZATACATGHET | Immcmewﬁc_
% De_nelh AnrCl T ﬁ CGITCTGCACCGACATTCGITCTITGACTC
F

84 D193 %1 P3Pt W@Wm 85 D123

ATACCGT g MAA EEO /QTGB:ngﬁuQI eotl de

A$€CA5CT BEZAGTACGIOBECAMATIFGIAGBAGESGTIADAG

[cAAAGGAA waﬁ@ﬁ%mmmmo
GAACATGT IATGATAC [e¢

arfA ERE7 a3 GIRGACHRLRBACRETT GCTCAACTC

ABAGCCGT HARLL ol (AT GG ETEGTAAATGAC

BT T A R A ARSI AT GEACRGETTC

GTTGCTMZ@(@WT&&@FGA MQWGGAGCTCAC
CACGTCANNT ARG Lf?%ﬁfﬁ#‘ KAAEENCCCACAC
tACACGT@f?A%Um@EW@REQAGGACATTCTG
63 PFZ213-AP1 |oprF1 [TTGACTTCATGTTCGATGTG
64 PFZ213-AP2 |oprF1 [TTTGTGTTGGTAACCAACAC
65 PFZ213-AP3 [oprF1 |ACAGGACGCTTAGAGAGCTC
66 PFZ213-AP4 [oprF1 |ACGCGCTTATCAACGATCTG
67 PFZ213-AP5 [oprF1 |CTTCCCAAGGAACGTGTGTG
68 PFZ214-AP1 [oprF1 |ACTTTATGTTTGATGTTGIG
69 PFZ214-AP2 [oprF1 |CCAACACCGAACCAAGGCAC
70 PFZ214-AP3 |[oprF1  |TCTCAACTCAGTATTCTCAG
71 PFZ214-AP4 [oprF1 |TAACCTTAATTTTGGTCGTG
72 PFZ215-AP1 [oprF1 |CACACCTACAACACTGCCAC
73 PFZ215-AP2 |oprF1 |[TCAAACATGAAATCATAGTG
74 PFZ215-AP3 |oprF1  |CTCGGGGCAGAAAGCAGGAC
75 PFZ215-AP4 |oprF1  |GACTTGAACTCTCAGATCAG
76 KWK-Pg-06 |[oprF1 |atgCAGGAAAATACTGTACCGGCAACG




CGTGAAGCTGGATTCGCTAGTAATCGCGCATCAGC  CATGGCGCGGTGAATAC

87 P. cansul ci NA CACGCCGTAAACGATGATTACTCGGAGTATGCGAT
WE26HEATLIBIA ATGAGT GTATGCTTCT TAGCGAAAGCGT TAAGT ART T/1B2005/000822

pol ynucl eot i de CCACCTGGGGAGHIACGT CGGCAACGATGAAACTCA

sequence AAGGAATTGACGGGGEGECCCGCACAAGCGGAGGAA

AT e AATFECATF-SATACCEEACSAACSTTA
1 T oot

RN FNARS AT AGAT CREAC IQRRE;

'GTTATCC(KWKEW?@M@WTC@Q@@EWGAAAATACTGTACC

oA

T AR R R AP AT TCCAGCGAACE

ET AACAGHWEABOPGAEBATT GARATAACAGACT QRS A0NBIGICL 2993

' B20UJ Ve = A
w i e T I

TCAGCARER RSO AR AR ERARTRAACAGAAATCATATCAGAAGGAACT
5TGTTACAAT GGT AGGGALCAAAGGBCAGCTACCG

MOAOCCAOA CAATCTOC CCTATCCCAC,
COOCH T

%‘I’ o -Ps- ap E@@-@%ACGGCWTTGACCGTTCTG CAGG

BEAT TCCCTATRABTIBECEEAT CAGTTNTEAGIET TCHGDAGEPSATEAGPTCTTGACTC
A CACGCTGTAAACGATGAATACTINGATTTTTGCGATA

rcundentlari a TACAGTAAGA (‘TCTAA(:(‘,GAAAGCGATAAGTATTCC

$4 16S r BRIR2ACCTCR

g5y nucl egbiake AGGAR

nnnnnnnn TGFECTTFTFALMTTCGATGATA ACCITAC

DT WO Z - - Oomnﬁﬂ>ﬂ

T GANQ'F’% AGGA g&ACGA q;]ﬁ}ﬁﬁ; @/*CGATGATTACTAGGAGTTTGCGAT

TTTTCO(E?ROGSERNAICCT AAGA BTG TARG CTTCCACAGCGAAAGCGTTAAGTA
GGT TGT CHL ARG HE | mcm@—&%GAGTACGCCGGCAACGGTGAAAC
TIr AAGT GCCAT AACGAGCACAACCACCGT TGA
T[T ACT AACAGSRTAEBCT GAGGACTETMASAMNERACCGEGGGCCCGCACAAGCGGAG

CGT AAGACGCGAGCCAAGCCEC A TR EETTTAATTCGATGATACGCGAGGAAC

TCAGLACGGECCCT TACATCCW TTGAAA AT
GTTACAATGGCAAGGACAAAGR ATTGAAATGTAGACGACGGATGGTG

GCGATATGEGAGCAGATA
TCGGATCEGAGT CTGCA
GGATTCGETAGTAATCG
gul ae NA CACGCAGTAA
916Sr RNA ATACCGATIAAGCT 'W@B@@WM@MAGGACTCTACCG

pp! ynucl egt i de  ATCQACCT GW@@‘&@W&?M@AAGGTGTGGA
Spauence T CAAAGAATT A AR B cocrracatcoaaaae
GACACACGTGTTACAATGGGAGGGACAAAGGGCA
GCTACCGGGCGACCGGGTGCGAATCTCGAAACCC
TTCCCCAGTTCGGATCGGAGTCTGCAACTCGACTC
CGTGAAGCTGGATTCGCTAGTAATCGCGCATCAGC

CATGGCGCGGTGAATAC
87 P.cansulci  |NA CACGCCGTAAACGATGATTACTCGGAGTATGCGAT
B46 16S rRNA ATGAGTGTATGCTTCTTAGCGAAAGCGTTAAGTAAT
polynucleotide CCACCTGGGGAGTACGTCGGCAACGATGAAACTCA
sequence AAGGAATTGACGGGGGCCCGCACAAGCGGAGGAA

CATGTGGTTTAATTCGATGATACGCGAGGAACCTTA
CCCGGGATTGAAATATAGATGACAGGCAGCGAGAG
TTGTTATCCCTTCGGGGCATCTATGTAGGTGCTGC

ATGGTTGTCGTCAGCTCGTGCCGTGAGGTGTCGGC
TTAAGTGCCCTAACGAGCGCAACCCACATTATTAGT
TACTAACAGGTTAAGCTGAGGACTCTAATAAGACTG




GAACATGTGGTTTAATTCGATGATACGCGAGGAAC
CTTACCCGCGATTGAAATGTAGATGACAGATGGT G

wOAANBATIINET TCCCT TCCEEECGT CTATGTAGGT G

CTGCATGGI TGICGT CAGCT CGT GCCGRGAGGT GT
CGGECTTAAGT GCCATAACGAGCGCAACCCATATCG

Watolm
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GECH

AT

SACGT CAAA

NCAGTAAGAGT CTAACCG

/ 000822
CGTGAAGCT
5T GAATACC
VACGAT GAAT

5 [ TCAGCACGGECCTT CCGTGAGGAAGGTGTGGATGACGT
NCACACGT (TTACAATGG‘A%WCGGCCCTTACATCCGGGGCGACACA
CT ACCGGEIGACCGGATGEGAATAT CGAAA

[ COCCAGT TCGGATCGGA
CT/ | B2005
pguence
\T GGOGOG
NCGCTGTAM

8”

)

STCTGARACFEEAR T G AHBAGAMRAGCAGCTACCG
P3  SEQGIEDANOCAMATES ClaxATET CONAACCCTATCCCAG

ﬂTTCﬁE@ﬂ%&%@%CGAMCTGTGAA@C

DO P.
NCTAGATPPATER@RTAC T M TICEaHAATICAGCEATGGCGC
NAAGCGAGAABAMAGCC  B97 168 r RNA

J>OJ>J>>—|OOCD'U—!CDCD—|>

CTAGTAATCG
NCGATGATTA

AT ACGCGRAGAGRTDINTAET CTAAGCGAAAGCGATAAGTATTCC

ACCCHCANANACT.CAA naol \VZaTl
ieACTAGATTTTTGCGATA

CAAGEEEREERRAACYTRARE

GAACCAAG EAd GABAGTACGCCGGCAACGGTGAAACTCAA
CCTAAGTAGGT GCTGL
S CCGT GAGER AT TG GGGGCCCGCACAAGCGGAGGAAC

CAACCOOOSTGIGNTNATTCGATGATACGCGAGGAACCTTAC

AGGACT%WTTTAGGAGAACGATTTATGAAAGT
AAGGCE

NCAT COAGATTIEACATTCGGGGCTCCTAAGTAGGTGCTGC
ACAAA XA SRS CAGCTCGTGCCGTGAGGTGTCGGE

EETC‘CGC““ WAACGAGCGCAACCCGCGTTGATAG
CGCAT (ARSTANCACA TASAGT BGAAGAACIATA.CGAGACA

UC@@&%%@&I&@M&:GR@GQA@&G\G@GG%TGACG

qrATGCTCOLAAGGGAAACCGATA
TIGGGGAGT APGCOGGCAACGET

QCCGATTGAAATGT ACAT GACGGT TEGECCGAGAGCC
TIGACTTCCCT TCGGGGCATIGTAT
TIGGTTGTCGI CAGCTCGTGCCGT
TIAAGT GCCAT AACGAGCGOAACCCA
TIACTAACAGIETAGAGCTCA

R

AT T GACGEEGGECCCGCAGAAGOGIAGERETITAA TESPAABGACAAAGGGAAGCCACA
TIGGTTTAATT CGATGATACGCGAGHA },\_"‘ Eﬁ@%AG CAGATCCTCAAACCTTGTCCCA

A GG GCGAGTCTGCAACTCGACTCCGTGAAG
T CATEBUTAGTAATCGCGCATCAGCCATGGCG

89

P. gulae

B69 16S rRNA
polynucleotide
sequence

CACGCAGTAAACGATGATTACTAGGAGTTTGCGAT
ATACCGATAAGCTTCCACAGCGAAAGCGTTAAGTA
ATCCACCTGGGGAGTACGCCGGCAACGGTGAAAC
TCAAAGGAATTGACGGGGGCCCGCACAAGCGGAG
GAACATGTGGTTTAATTCGATGATACGCGAGGAAC
CTTACCCGGGATTGAAATGTAGATGACAGATGGTG
AAAGCCGTCTTCCCTTCGGGGCGTCTATGTAGGTG
CTGCATGGTTGTCGTCAGCTCGTGCCGTGAGGTGT
CGGCTTAAGTGCCATAACGAGCGCAACCCATATCG
GTAGTTGCTAACAGGTCAAGCTGAGGACTCTACCG
AGACTGCCGTCGTAAGGCGAGAGGAAGGTGTGGA
TGACGTCAAATCAGCACGGCCCTTACATCCGGGGC
GACACACGTGTTACAATGGGAGGGACAAAGGGCA
GCTACCGGGCGACCGGATGCGAATCTCGAAACCC
TTCCCCAG'i'TCGGATCGGAGTCTGCAACTCGACTC




GOCGTCGT AAGGOGOGAGGAAGGTGTGGATGACG
TCAAAT CAGCACGGOOCT TACAT COGGGECGACAC
WOCHRGTEACAAT GGT ACGGACAAAGGGCAGCTACE PCT/IB2005/000822
TGGEOGACAGGAT GCGAAT CTCCAAACCBTATCTCA
GTTOGGATCGGAGT CTGCAACT CGACTCCGTGAAG WO 2005/ 112993
PEE-RAGAT-AIHE SRS Gt
SISECLIDNO. TTCG?&@?AR’?'%@C@TG@C@
CEGTGAATAGGTT 92 P. | sal | V663 GNAGCTGGATTCGCTAGTAATCGCGCATCAGT
CB\GTAAACGATGATAACTGSCI:GTAEﬁ‘@aéaégTGﬁ;ﬁééés
A
a

STATGCTCETGAGCGAAACGT TAAGT TATCCAC

[ GGGGAGT ACGCCGGCAALCGGTGAAACTCAAAG  pol ynucl eot i de

AT TGACGEGGEECCCGCACAAGCGGAGGAACAT  sequence

TGGTTTAATTCGATGATACGCGAGGAACCTTACC
TTGAMTTTAGCGGACTATGTATGAAAGTAC

AFATCCTGT CACAAGGCCECTAAGIAGGT GCTGCA

TGTTGT CG CAGCT CGTECCGT GAGGT GTCGEGCT

e e

TR T ATCOGI AMAGECCAEACT CGATGAATACTAGATTTTTGCGATA
CGT AT e RBEAAGGT GG TAXGAGTC THA GO CAMROCATARE TATTCC

CACGCCIBAABEGANACT CACUAEET A AGREFATGCBEREAASGGTGAAACTCAA

ARGACAGTAT AATIRGAAAT
AT IR oA G EARS %{BS%E@PQSNEQGGAGGAAC
AAGGAAT T GREBEBOBCCGCACAARTERETAA TS 6GAEAABACGCGAGGAACCTTAC

QATGTGGT TTAATTCCATCAT ACIEAGEAAPFE AL TTTAGGAGAACGATTTATGAAAGT
ACCGGGTTTAAATGTATGITGCATT

1A
BT ATTTTCp TOBGACT AT ACKARIr LB GEA TCRBGECTO0TAAGTAGGTGCTGE
GGTTGTCGT CAGCT CGT GACGT GAGEIET GG CAGCTCGTGCCGTGAGGTGTCGGE

ANGT CCCATAACGAGCGCAACCCT T, E@fﬁ' ACGAGCGCAACCCGCGTCGATAG
ATrAACGGT TCAAGCCGAGOACTCT. ATT%EA &g‘

JACCGT AAGET GCGAGGAAGGACEHINTAPGREGTAATGCTGAGGACTCTATCGAGACA
APATCAGCACGCCCCT TATAT CCOHECCHACATALEACGAGAGGAAGGGGCGGATGACG

A T o e e A A G OCCTTAGATCCAGGGCGACAC
SGATTGGABT CTGCAACTICGACT (ARG TRRBLPAT GGCAAGGACAAAGGGAAGCCACA

AT TCGCTAGT AATCGCACGAT CAGE IS EATATEE A ARG TORAACCTTGTCCCA

PO5/ 112993 PCT/ | B200S5/ Oc&ﬁﬁGGK’ISCG‘%EA%'}gI'é&ACT rg?‘\CTCCGTGAAG

arget DNA Sequence 94 P.
ACCGCAGT AAACGAT GAATACT AGAITEIA TGN AGTAATCGCGCATCAGCCATGGCG

CGGTGAATAC

91 P. NA CAGTAAACGATGATTACTCGGAGTATGCGATATATG
cangingivalis GTATGCTCCCAAGGGAAACCGATAAGTAATCCACC
B98 16S rRNA TGGGGAGTACGCCGGCAACGGTGAAACTCAAAGG
polynucleotide AATTGACGGGGGCCCGCACAAGCGGAGGAACATG
sequence TGGTTTAATTCGATGATACGCGAGGAACCTTACCC
GGGATTGAAATGTACATGACGGTTGGGCGAGAGCC
TGACTTCCCTTCGGGGCATGTATGTAGGTGCTGCA
TGGTTGTCGTCAGCTCGTGCCGTGAGGTGTCGGCT
TAAGTGCCATAACGAGCGCAACCCACATCGTCAGT
TACTAACAGGTAGAGCTGAGGACTCTGACGAGACT
GCCGTCGTAAGGCGCGAGGAAGGTGTGGATGACG
TCAAATCAGCACGGCCCTTACATCCGGGGCGACAC
ACGTGTTACAATGGTAGGGACAAAGGGCAGCTACC
TGGCGACAGGATGCGAATCTCCAAACCCTATCTCA
GTTCGGATCGGAGTCTGCAACTCGACTCCGTGAAG

el=1InTaln)




endodont al i s ATACGGTAAGGGTCTAAGCGAAAGCGATAAGTATT

B11416S CCACCTGGGGAGTACGTCGGCAACGATGAAACTCA r RNA
WOAAWSAANIIDEACCCEGEECCCCCACAAGCGGAGGAA  pol ynucl esCTaB2005/000822

CATGTGGTTTAATTCGATGATACCCGA3GAACCTTA  sequence

CCCGGGATTGAAATTTAGCCIBGOGGGCT ATGAGA

S R T T

CI'TAAGTGCCATAACGAGCGECAACUEAGBAT RGBTAGTAATCGCGCATCAGCCATGGCG
[ TACTAACAGT TAAAGCT GAGGAGE CEAERRSASTT

AAGCCGT GAFRAAGGIIGTGGATGAC

CAAAT CAGBCACGGCCCT{TACATGCGGGGCGACA
CACGTGTTACAAT GGT GAGGACAGIGGGAAGCGG

T GGTGACAGGT AGCAGAITCCCCAAACCTCATCC

NGTTCGGAT TGGAGTCTECAACT(GACTCTATGA
SCTGGATTCGCTAGTAATICGCGCATCAGCCATGG  CGCGGTGAATAC 95

gul ae NA TCTAAATOGAAAAA GATCCTAATAAAACAATATTCAC

BaT TR P--k‘é"nva%{n A aﬁgea z CGATATAG
Dl ynucl et i de CT| e

bquence AABRAAG ACAACCMW@QWCGTTAAGTTATCCAC
GGTAA rANBAT TAGOGT AGT AT TGABGAEGTACGCCGGCAACGGTGAAACTCAAAG

VAATCCGA/ CGGEGET m
}%M%T e cif.r GGCCCGCACAAGCGGAGGAACAT

AAGGGTGA SEASNAEGAAGCCAT (ARG TABET TCGATGATACGCGAGGAACCTTACC

AAAAT GCARTTAAGGT TGAGAACAG GBBAT S8 AXATTTAGCGGACTATGTATGAAAGTAC
CAGGCTCACGT ACGCT GGTCGT A/ g CAAGGCCGCTAAGTAGGTGCTGCA

CGT GGAAT CGAAT TGGECTIGGECAA(
AAAAGCAT TGACAAQT GAACTRAETTEIAGNVANGCTCGTGCCGTGAGGTGTCGGCT

GAGEHTACAGGT TT|GAT CA T N K B A CGAGCGCAACCCACGTTGTCAGT
ACTGTTGACISTAACACT TGTCGCCEGECAATAACTAT

TIATGGT TAT (AT GGAACT GAGGGAHRART EAGET AAMAGCCGAGGACTCTGACAAGACT
T[T CGCAAGGT ACT CCTCT TIGAAAT (0BT CTALAGCGCGAGGAAGGTGTGGATGACG
TIGCCCGT AT GCGT TCACGAAGAT TGAAGT GAAGA
GAGCGAGTCTTATGT GAACAAATACAACTTTACCC
CAJRE PR T CaAE THET GOl ANERAAE A CGATGCTCACCGGC TCTATGCGAT

TICTAATCTAIBHCEHFACT TC‘ATTGMM@&EGGCTAATAGAAATAATTAAGTGAG

QATGCTTATTTGACCGGTTICTTTGH
dGTGCTTATA GCAAACTATA% RS SHSRFGASGYETGAAACTCA

HCT/ | B200pohow$2ide 26 SERAGEMND T ORIGE GGEQRCGONPAAGCGGAGGAA

Yequence gé&f@ﬂécﬁéﬁﬁWFMﬁCGCGAGGAACCTTA
TCCTCCACARGGTTT CCCGGGTET:TAAATGTATGTTGCATTATGTAGAAATA

CGTATTTTCTTCGGAACTGCATACAAGGTGCTGCAT
GGTTGTCGTCAGCTCGTGCCGTGAGGTGTCGGGTT
AAGTCCCATAACGAGCGCAACCCTTATGATTAGTTG
CTAACGGTTCAAGCCGAGCACTCTATTCACACTGC
CACCGTAAGGTGCGAGGAAGGAGGGGATGATGTC
AAATCAGCACGGCCCTTATATCCGGGGCTACACAC
GTGTTACAATGGTCGGTACAGCGGGTTGCATTTAC
GTGAGTAACAGCTAATCCCAAAAATCGGTCTCAGTT
CGGATTGGAGTCTGCAACTCGACTCCATGAAGTTG
GATTCGCTAGTAATCGCACATCAGCCATGGTGCGG
TGAATAC

mmnmm>w'c WO >0




CCCTCAGAATGCAGGTCTACGTCCTACCATTCTAT
GI GTAAAGGGTAAGCTGACAAAGCATGATGGTACT

wWQCHBMENGT TCT GAGGAAATGACAGCTGCATTCAAT PCT/IB2005/000822
GCCGECTGGATTGI TGCAAACAATGATISCTACGAC
CTATTATCCTGTATTAGTGAACTTTGAGAGC 96 P. NA

T ACCACEAACECATGEAATCACCCE—e et e Ao o
A AT T AL At TONAEARET G oo T 1
CJBGCCAACHT-ACGCT GGT (DBT AATIGACCASASTBAAPGAVRART ACMAGIT CTTTGCGAT

CST GCAAT GRAYE d6A#E GECAA ﬁ%&%@?éﬁN@é‘é&AAAeCGATAAGTATT

AAAA GACAACTSTACTGACT GAA
giAGAG%/ T&@TTGKTQAT AREACEAGREEAGTACGTCGGCAACGATGAAACTCA

AAAAGCAATEERT T TGAABGCAGHEABGAATTAAC GG GGGCCCGCACAAGCGGAGGAA
[TGGATACG GAGAGOEEAAGCACAT, |

e e O B Y aaTTCaATEATACECEAGEAACCTTA
CGCAT GGCTSFRERCEGAANT TAANCTACRGATHRBAATTTAGCGGGCGGGCTATGAGA

SCAGCCTACGATAACAT T[TACACAE TAACEEETE Y ACGGGACTGCTAAGTAGGTGCTG
\AGATTTATGGTCTCAT T[SCAAAGAAGCAATCTAA
T G T CCOGEAACACT T CAATEA KR FHE I GE TCAGCTCGTGCCGTGAGGTGTTGG

T TATCTGACAGGT TCT T TIGACCAGAT TAAGITEEZIAF AACGAGCGCAACCCACGTTGATA

TACACACETACCAACT ATGCCAAG BT ASFANCART TAAAGCTGAGGACTCTATCGAGAC
CAGCCGTGATTACGT TGOACCTAQCCCTGGTGCT

T CAGGGCT TCT ACGT ATIT ACAAAAG EREFAET AAGCCGTGAGGAAGGTGTGGATGAC

CTAACAGT GGAACTAT TCAT CCGAGRBARCTEIEACGGCCCTTACATCCGGGGCGACA
I\%ﬁﬂ%&é& GCAAAAA A T ACAATGGTGAGGACAGCGGGAAGCGE
ATTGGGT GRATGCAGAAGGCAAG (AT 668AGAGGHAGCAGATCCCCAAACCTCATCC

CT/ | B200%/ 000822 R7 SEQrABTMNAGABrasAGTOeicAANACGACTCTATGA
equence 97 P. gul ae NA

SOGCAGCAT AACCT CGAQGAACT G CREARA ATHC C B A TRRCGCATCAGCCATGG
GCAGGACARTCTCTAAATICGAATABBCAETGIRARAC pol ynucl eot i de

—42>0d4>0

CAATA[A, T TTARAACAY T N EARA AT O AR TAAAACAATATTOAG
GACTAAGTITTTCTTGT TGGG GCCCT

\CTTGCCT
GCTATGA AA AAAGA(%M&A@AACGAGATGAAAAAGACTAAGTTT
IACCCGT T GlnaANEaT#NCCCT ACOATTTABTGEEACTTGCTGCCCTTGCTATGACAGCT

TATTGAAGHY TQCGAAT( AR CAACGAAGCAGAACCCGTTGTAGA
GT TGCAGAT GACGAAGCAAAAGT (%&%

CGTAATGGI TTATAAT GGAGAACMSAAAORETACCATTAGCGTAGTATTGAAGACCA
TCGAAT CABCCGAAAATGCGACT ABCAR TS CGTGCTTTCGGGGTTGCAGATGAC

AT CAAAT G GGT GCAGGUCAACG, W
AT GGCCART ACGEGT GAAAT GG#@ GGCTAAACTGACTGTAATGGTCTA

AGACT CT TECAGAGGT AAAAGCA TAAEAATIAFRAGCAGGAAGCCATCAAATCAGCC
T GACT GAAAAAACCAAGGEECCAS A AT G A TAAGG T TGAGAACATCAAATGTGGT

GCAGGCTCACGTACGCTGGTCGTAATGGCCAATAC
GGGTGGAATGGAATTGGCTGGCAAGACTCTTGCAG
AGGTAAAAGCATTGACAACTGAACTAACTGCAGAAA
ACCAAGAGGCTACAGGTTTGATCATGACAGCAGAG
CCTGTTGACGTAACACTTGTCGCCGGCAATAACTAT
TATGGTTATGATGGAACTCAGGGAGGCAATCAGAT
TTCGCAAGGTACTCCTCTTGAAATCAAACGTGTTCA
TGCCCGTATTGCGTTCACCAAGATTGAAGTGAAGA
TGAGCGAGTCTTATGTGAACAAATACAACTTTACCC
CCGAAAACATCTATGCACTTGTGGCTAAGAAGAAG
TCTAATCTATTCGGTACTTCATTGGCAAATAGTGAT
GATGCTTATTTGACCGGTTCTTTGACGACTTTCAAC
GGTGCTTATACCCCTGCAAACTATACTCATGTCGTC

QRHdEOQAPIPREdQERPOAOO-IQR




CATGACAGCAGAGCCAAAAGCAATCGTTTTGAAGG
CAGGCAAGAACTATATTGGATACGAT GGAGCCGEA

WOAMSETINECACAT TGAGAATGCCTCCTCTTGAAAT

PCT/IB2005/000822

CAAACGT GTACATGCTCGCATGCECT TTIGACCGAAA
TTAAAGTACAGATGAGCGCAGCCTACGATAACATTT

A

G

A
T
A
G
T
A
G
G
G
G
G

CTAAAAGCH

="y

el LT AT T O

A A

~ Py
m

A

-t

AT T

BEERRERSE

CATTTA

CAAGAGGECS
AAAAGCAA

FGAATGCAGACGCTAATT
MCGGTGCTT
TGTTCCTTGGI TGA
ACCGCTGGTGCTCCT
GAAAATGACTACTCAGCITAACA
CCTGTGTGT

FTGGAATGRAATTGECT G
AT TGACAACT;
CACAGGITTG
[CGTTTTGAA
T TGGATACEATCGAGCCA

N\TCTGATAGETGGERRAGAGGCTACACAGCGCCTTCCAATGA

ACACA! TT%@&%GTTTCTATGTTTTGGAGAGTGCATA
A CETRAGAATGCAGGTCTACGTCCTACCATTCTAT

CGRARARGETAAGCTGACAAAGCATGATGGTACT

SN

@%GAGGAAATGACAGCTGCATTCAAT

GGT GAARPEOREAGCHAT TRTTRBAAACAATGATCCTACGAC
SCCATC@MW@;@GED@TAWAG‘F@H@@F%A@AGC
CAATATICAAATGTGGTG  B97 f

CGTAATIGGCCAATACG polynucleotlde
CCAAGACTCTTGCAGA sequence
GTACTGACTGAAGAAAA

AT CATGACAGCAGAGC

(CGCAGECAAGAACTAT

HCCAACCACAT

TTATGG

CGCATGEC
CT/ | B2004
equence
AAGATTTA]
TTGTTCGA

CTAACAGT
T TTATGGEC
ACEE£¥VKJ

cct cgag

GGTAA
ICAGCAATCY
ACGAAGCA|

cire

'?AGAATGC*&CTCTTGAA

FOBTETRON

TTATCTGACAGGTTCTT
TTACACACCTACCAACT
GAGCCGTGATTACGI T
CTCAGGGCT TCTACGTA

ATSMRAAGAGCAGGAAGCCATCGAATCAGCCG
HW@@AWAT&@Q@/AMR’&@&AATGTGGTG

TGGCCAATACG

CTQGTGAA mfﬁGACAACTGTACTGACTGAAGAAAA

CCAcé‘

GGAGCCGGAGAGGGCAACCACAT|
CTCTTGAAATCAAACGTGTACATGC
AcCAJngAgA%TFTACCCCTGA
i GTQ@@AT‘[Q@AAAGAAG CAATCTAA
méﬁ@@é@@“écmm@mwd@mmmm
A R RE GG TTCTTTGACCACATTTAACGGTG
CTTACACACCTACCAACTATGCCAATGTTCCTTGGT
TGAGCCGTGATTACGTTGCACCTACCGCTGGTGCT
CCTCAGGGCTTCTACGTATTAGAAAATGACTACTCA
GCTAACAGTGGAACTATTCATCCGACAATCCTGTGT
GTTTATGGCAAACTTCAGAAAAACGGAGCCGACCT
GACGGGAACCGATTTAGCAGCAGCTCAGGCCGCC
AATTGGGTGGATGCAGAAGGCAAG




sequence CTACAAGGGTGAGCAGCAGGAAGCCATCAAATCAG
CCGAAAATGCCAATTAAGGT TGAGAACATCAAATGTG

WGRBBAESET CACGTACGCTGGT CGTAATGGCCAAT PCT/IB2005/000822
ACGCGGTGGAATGGAATTGG CTGG CARGACTCTTCGC
AGAGGTAAAAGCATTGACAACTGAACTAACTGCAG

& AN
N\ . [AACACT TG

9FTTATGGTRAFGAT GGAINAT CA AACCTCGACGAACTGCGACACTATA
ABATTTCCCMEgFAET CCIT CT Tf‘jﬁ @ééﬁ@ﬂﬁﬁCTAAATCGAATAAAGATTCTAAT
A e e E o R oA CTTTTAAAAGAAAAACAAGATGAA

AAARATEIEAT GCACT T GT|BBaEASINT TTTTCTTGTTGGGACTTGCTGCCCT
9ﬁgfi¢¥¥%§¥$:rr1WTTGTAACAAAGACAACGAAGCAG
ALCGGTGCT TATACCCCTECAAACTIAARCG G AT@IASAAGGTAACGCTACCATTAGCGTA

QI CTGGT TGEGAAGAGGECT ACACAGEERETIFAX M CAGCAATCCGAATCGTGTTTTCGG

T[ATGCTCCACAAGGTTTQTATGTT
A ACGCTCAGAATGCAGGTCTACGT W@CGAAGCAAAAGTGGCTAAGTTGA

AT GT GTAAAGGGT AAGCT GACAAAGCAGTAS TESY I TATAATGGAGAACAGCAGGAAGCC
QTCCTTTGAGTTCT G%%AATCGQEW%%GAAAATGCGACTAAGATTGAGAA

NTGCCGGCTGGATT AAA

AT ATTATECT GTATTAGT GAACT TGCAGGCCAACGTACGCTGGTCG
ANTTACACCTACACAGGT GAT GCT GTAATEREOEG ACGGGTGGAATGGAATTGGCTGGC

GAAAATCGTTCGTAACCACAAGT TT Mféﬁ@éﬂ@éﬂ%ﬁ%%&mmmm

PCT/ | B200%/ 000822 P9 SEQ
Fequence | GACGATCA CGGTCCF?T%%Q\WCAM%CCACAGGTTTGAT

shl i vosa NA TGGCTAARTTGA(TATARTASTAG AT AANAX MG B4 TGAAGG
e S
pbl ynucl ept i de AAGRTTGARA CATARAES

sequence TTACGCTGGTAGTAAT(RCBAATASCOATARIANGIATGCTCCTCTTGAAAT
AAYTGCGYTEECAAGACT CT|T GCAACKA ARV ATGCTCGCATGGCTTTCACCGAAA

Rgﬁgéﬁﬂ ?:;VA\V?CCX%T W ATGAGCGCAGCCTACGATAACATTT

TTTGARGGLAGECAAGAACT A EARBCCCTGAAAAGATTTATGGTCTCATTG
= RTCIBARCC:XBA(TBAGXF?E@#\CCTOA ‘ EM@@TCTAATTTGTTCGGGGCAACACTC
CCTCTTRARATCAA ; (A
AT TTCACCEAAAT T AAAGTRCARA CGCTAATTATCTGACAGGTTCTTTG
T ACGATAACATTTACACATTYRY (R AWIAASATGGTGCTTACACACCTACCAACTAT
TATGGTCT[CATTGCAAAGAAGCAA] Tr?é?mGTTGAGc:cGTGATTACGTTGc
QGGGEGECAACACT CGTRAATIGCAGA( A

CACAGGTTCTTT GACCAGAT TT ANSSTAGSEEAGGTGCTCCTCAGGGCTTCTACGTAT
TAGAAAATGACTACTCAGCTAACAGTGGAACTATTC

ATCCGACAATCCTGTGTGTTTATGGCAAACTTCAGA
AAAACGGAGCCGACCTGACGGGAACCGATTTAGCA
GCAGCTCAGGCCGCCAATTGGGTGGATGCAGAA

98 P. NA TAATGGAGAACAGCAGGAAGCCATCGAATCAGCCG
circumdentaria AAAATGCGACTAAGATTGAGAATATCAAATGTGGTG
B97 fimA CAGGCCAACGTACGCTGGTCGTAATGGCCAATACG
polynucleotide GGTGGAATGGAATTGGCTGGCAAGACTCTTGCAGA
sequence GGTAAAAGCATTGACAACTGTACTGACTGAAGAAAA

CCAAGAGGCCACAGGTTTGATCATGACAGCAGAGC
CAAAAGCAATCGTTTTGAAGGCAGGCAAGAACTAT

ATTGGATACGATGGAGCCGGAGAGGGCAACCACAT
TGAGAATGCTCCTCTTGAAATCAAACGTGTACATGC
TCGCATGGCTTTCACCGAAATTAAAGTACAGATGAG




CACCTRCCAACTATGCCAATGTKCCTTGGYTGAGC
CGTRATTACGT TGCACCTRCCGCYGRTGCTCCTCA
wWORWSHTIODACGT AT TAGAAAATGACTACTCAGCTAA PCT/IB2005/000822
CRGTGGAACTATTCATCCGACAATCCTSTGIGI TTA
TGGCAAACT TCAGAAAAACGGAGCCGACYTGRCGG

N NT T

d \ GA TINESEHEPRY  TRGTRAACT WO

2p05/ 112993 PCT/ | B2P05/ 00|0SRAGCEUAGEAT ABCAILT ACAGAT TTACCCCTGA
Tprget DNA Sequence| 101 Oaaf@RTHEAYCST GCAAAGAAGCAATCTAA
TAATGGAGM\CAGCAGGAA:JCCATCGAATCAC%@@ Qﬁé‘?. X .
ARAATGCGACT AAGATTGAGAAT AT CAHATEREG@CANAG T FT GAATGFAGACGCTA
CAGGCCAACET ACGCT GGT CGT AATIGEX A TINCAG A QUE NG ACCACATTTAACGGTG
GJWTGNTTme@m CAACTATGCCAATGTTCCTTGGT
JETAAAAGCATTGACAACTIGTACT G, C G T
CAAGAGECCACAGGT TTGAT CAT GRCAGLCRGAGAT TACGTTGCACCTACCGCTGGTGCT
CPAAAGCAATCGTTTTGAA WéﬁCTACGTATTAGAAAATGACTACTCA
AT TGGATACEAT GGAGCCHRAGA!

TEAGAAT G COT T T CAAAT CAAACE T ACTATTCATCCGACAATCCTGTGT
TICGCAT GGCT TTCACCGAAAT TAAAGT ARNGGGARBCTTCAGAAAAACGGAGCCGACCT
g
A

(GCAGCCTACGATAACATT[TACACAE KEé@@%@éATTTAGCAGCAGCTCAGGCCGCC
AAGATTTATGGTCTCATTIGCAAAGAAGCAA

L TGT T OOBOOAACACT AT CAA TG TGCAGAAGGCAAG

ABTATCTGAAGGT TCT T T[BACCATAEE L dABACABAGACAACGAAGCAGAACCCGTTGT

QrTACACACK GCCAA [ T
I I o A(@@@CTACCATTAGCGTAGTATTGAAGA

ICTCA RAGT ATIT AGAA GG EACHATOGRMATCGTGCTTTCGGGGTTGCAGAT
CCTAA%%&M TCCHACACGARBEAAANGTGGCTAAACTGACTGTAATGGT
CTTTATGGG%AA{(J];TCA {

JACGGGAACEEA

A
d
d
C
C

AT T GGGT GRAT GCAGAA! G Q@QAMATI‘(RCAATTAAGGTTGAGAACATCAAATGTG

AAGGGT GABCAGCAGGAAGCCAT (A4 @@M‘Ff.?é‘i‘&TAATGGCCAAT
AAAAT GCARTTAAGGTTGAGAACATCAAAT GIGGT . B

CAGGCT CACGT ACGCT GGTCGT AKX TS EIAF A COAM TIRRG I GARGACTCTTGC
SGTGGAATEGAATTGGCT GGCAA(WGH‘ITMM@CAGT&'(B\AQ:F\AGTGAACTAACTGCAG
CETAAAAGCATTGACAAGTGAACT, CTACAGGTTTGATCATGACAGCA
CCAAGA@CTACAGGTTTGATCA’%@A@%

GTTGACGTAACACT TGT CGCCISR ARG AT SR GTAACACTTGTCGCCGGCAATAA

ATGGT TATGAT GGAACT GAGEGAEIXMAACAGRTATGATGGAACTCAGGGAGGCAATC

TCGCAAGGTACTCCTCTTGAAATE GTACTOOTCTTGAAATCAR
GCCCGTATTGCGTTCAC(LAAGAT‘F%@%%&%@ ACTCCTCTTGAAATCAAACGTG

TGAGCGAGTCTTATGTGAACAAAT NG AATECEACTATTGCGTTCACCAAGATTGAAGTGA
AGATGAGCGAGTCTTATGTGAACAAATACAACTTTA

CCCCCGAAAACATCTATGCACTTGTGGCTAAGAAG
AAGTCTAATCTATTCGGTACTTCATTGGCAAATAGT
GATGATGCTTATTTGACCGGTTCTTTGACGACTTTC
AACGGTGCTTATACCCCTGCAAACTATACTCATGTC
GTCTGGTTGGGAAGAGGCTACACAGCGCCTTCCAA
TGATGCTCCACAAGGTTTCTATGTTTTGGAGAGTGC
ATACGCTCAGAATGCAGGTCTACGTCCTACCATTCT
ATGTGTAAAGGGTAAGCTGACAAAGCATGATGGTA
CTCCTTTGAGTTCTGAGGAAATGACAGCTGCATTCA
ATGCCGGCTGGATTGTTGCAAACAATGATCCTACG
ACCTATTATCCTGTATTAGTGAACTTTGAGAGCAAT
AATTACACCTACACAGGTGATGCTGTTGAGAAAGG
GAAAATCGTTCGTAACCACAAGTTTGACATCAATCT




CCGAAAACATCTATGCACTTGT GECTAAGAAGAAG
TCTAATCTATTCGGTACT TCATTGGCAAATAGT GAT
WEATBATINI TTGACCGGTTCTTTGACGACTTTCAAC PCT/IB2005/000822
GGTGCTTATACCCCTGCAAACTATACTBATGICGTC
TGGT TGEGAAGAGGCTACACAGCGCCTTCCAATGA

S— ATA

b G
GAAT CTARAE BT WO 2005/ 112993

PCT/ | B2005/ 000822 31 SEQGASCRICARERETTET GETADNAATAATC
S¢quence |[GIGTAAAGGTAAGOTGACAAAGCATGATGGTACT
CETTTGAGT TCTGAGGAAAT GACAGCTGCATTCAAT

GPCCCCTGCGATTGT TGCAAACAATGATCCTACG 103 P. gul ae NA
KTKFFLLGELAALAMTACNKDNEAEPVWEGNATI SV B43 Fi mA

VL KTSNPNRAFGVADDEAKVAKL TMVYKGEQQEAI K pol ypept i de
SPENAI KVENI KCGAGSRTLVWMANTGGVELAGKTLA  sequence
KALTTELTAENQEATG.| MTAERVDVTLVAGNNYY

DGTQGEAND SQGTPLEI KRVHARI AFTKI EVKMSES

YVNKYNFTPENI YALVAKKKSNLFGTSLANSDDAYLT
GBLTTENGAYTPANYTHVVWL GRGYTAPSNDAPQGF

YVLESAYAQNAGLRPTI LOVKGKLTIKHDGTPLSSEEM  TAAFNAGW | VAN N
DPTTYYPVLYN FESN NY[TYTG DAV

EKGKI VRNHKFDI NLTI TGPGTNNHENPI TESANLNVN

CVVAAVKGWN CJ\IVI W 104| P. NA

NG SAENATKIL ENLKCGAC ' '
MELAGKTL ARVIEAL P/ TIYA %PMA%H@&QT GTAST GRTHRATAATGGAGAAC

LKAGKNY! GYB@AGEANH ENAPL BAERYEIGRNAETET CRPAT 9AGELEASAATGCGACT

N@%ﬁér&mgmﬁégﬁ%&%mﬁ%‘?ﬂ&%CAGGCCAACG

D
oL rosL e
GAPQGFYVL ERENSSBRISGT] HPTI L{EAS@RT @RNCATAATGGCCAATACGGGTGSAATGG

GTDLAAAQAANVWDAE(G 105 (RaY TG ercONAGACTCTTGCAGAGGTAAAAGCA

KTKFFLL® MLAWACNKDNHWXC%&%MMACCAAGAGGC

KTSNPNRYFGVADDEAKVAKLTV
AENATKI ENI KCGAGQRTL WIMAKRGENEK ATHATCATGACAGCAGAGCCAAAARCAA

KALTTVI TEENQGATQLI WAEMMQ@MAGGCAAGAACTAYATTGGATAC

DGAGEGNHI ENAPLEI KRVHARI\%_'L[%
| YTETPEKI YGLI AKKQSNLF( @AGGGYAAYCACATTGAGAATG

TTENGAYTPTNYANVPWL SRDY\MIPCAGAPXARATCAARCGTGTWCATGCTCGCATG

ENDYSANEGTI HPTI LOVYGKL QUEAR e
NVIDAEGKTYYPVLVNFNSNIY TYDNGYTPRN. | GTRCARATGAGCGOAGE

ERNHKYDI KLTI TGPGTINNPENRY A ANAAT TUACAGARINRIOGLTRAAAAGAT
2005/ 112993 PCT/|l B20031 DOGRATTCATTGCAAAGAAGCAATCTAATTTGTT

CGGGGCAACACTCGTRAATGCAGACGCTAATTATC
TGACAGGTTCTTTGACCACATTTAACGGTGCTTACA
CACCTRCCAACTATGCCAATGTKCCTTGGYTGAGC
CGTRATTACGTTGCACCTRCCGCYGRTGCTCCTCA
GGGYTTCTACGTATTAGAAAATGACTACTCAGCTAA
CRGTGGAACTATTCATCCGACAATCCTGTGTGTTTA
TGGCAAACTTCAGAAAAACGGAGCCGACYTGRCGG
GARCCGATTTAGCARCWGCTCAGGCCGCCAATTG
GGTGGATGCAGAAGGCAAGACCTATTACCCTGTAT
TRGTRAACT

—




32 SEQ ID NO Name Target DNA Sequence 106 P. NA
NGEQQEAI ESAENATKI ENI KCGAGQRTLWMANTGG  ci rcundent ari a
WORBLAGKINAEVKALTTVLTEENQEATGLI MTAEPKAI'V - B97 FPaWIB2005/000822

L KAGKNYI GYDGAGEGNHI ENAPLEI KRVHARMAFTEI

pol ypepti de

KVQVSAAYDNI YTFTPEKI YGLI AKKSNLFGATLVNA  sequence

GESE%ZY\/IJ N?_)rlﬁgﬂl s

EKGKI VRNH

RMAFTEI KVXMSAAYDN

06 Fi mA

TGTDLAAAQAANW/DAEG

FLAGKTLAEVKALTTELTAE
VAGNNYYGYDGT

NVIOT=

NDAPQGFY\ArES Y
PL SSEEMT iR

CT/ 1 B200b/ 000822 (33
polynucleotide

sequence

BT AE[\QﬁMXAQ\/bCGCTGGTCGTAATGGCCAATACG

N SQGTPGEGERMABRIAATTGGCTGGCAAGACTCTTGCAGA
PENI YALWAK NSV XS CTGACTGAAGAAAA
vmvvv&’& 5@1\& AfdferAcTon G

NAGL RHPCAAGABRCERAAGGTTTGATCATGACAGCAGAGC
AN N
KFDI NLT
ESANLNVINCVWAAWK 1p8 P.
L TVMVYNGEQQEA XSAENATK>J@AQWTCHMAFFCRAACGTGTACATGC

MANT GXMEXXGKTLAEVKALTTX t&é&N@é@Sﬁ#CA&%NA%%MR@TACAGATGAG

AEPKXI VIL KAGKNXI GYXYG?F%EE’ég%:%gh&é;%\ACATqﬁACACATTTACCCCTGA

GATLVNADANYL TGSLT[TFNGAY
APXAXNPQGEYVL ENDY SANDY ﬁﬂé‘lﬁ@d&@@@ACﬁCTC@TGAATGCAGACGCTA
QKNGADXXGXDL AXAQAANVY/DA
nticani $ NA NGEQQEAI ESAENAY
MELAGKTLAEVKALT
| ypepti de LKAGKNY] GYDGA
equence KVQVBAAYDN YTFTH
ANYL TGSLTTFNGAYTPTINYANV
APQGHYVLENDYSANSGT] HPgl G VARG AP EEMACTATTCATCCGACAATCCTGTGT
11
GEQQEAI KEAENAI KVENI KCGAI

SQGTPI
I EVVKMEES /\/!\\!KY!\‘!FTPEIMI YAl

APDAYL TGRL TTFNGAYT MNYTrMW‘A@AGCAGGAAGCCATCAAATCAGCC
GLRPTI
VANNDPT

@WMA ERAATGTGGTG

DRAANGENANGE TFHIGAAGGCAGGCAAGAACTAT
f WGAGCCGGAGAGGGCAACCACAT
I VOSa

ARG ANAPEESCTCATTGCAAAGAAGCAATCTAA

EGKTYYPVXV
TEACREGATORTTSARRMAIETAACGATG

CVLAGASNQEA RGCANEAEREACNATGTTCCTTGGT

W&tﬁ& XEEGCTGGTGCT

HRMYGAETICTACGTATTAGAAAATGACTACTCA

A G AAAETTEAGAAMAGEAGCCEACCT

AL EHEARCYONTTTASIQAGFAGIN CAGGCCGCC
ﬂﬁ@éﬁ%@ﬁhc&@@d&ﬂﬂdﬂe

sequence

VK CAAIDEAGGTTGAGAACATCAAATGTGGT
YERGEBPE AL PR CTEETCGTAATGGCCAATAC
GGGTGGAATGGAATTGGCTGGCAAGACTCTTGCAG
AGGTAAAAGCATTGACAACTGAACTAACTGCAGAAA
ACCAAGAGGCTACAGGTTTGATCATGACAGCAGAG
CCTGTTGACGTAACACTTGTCGCCGGCAATAACTAT
TATGGTTATGATGGAACTCAGGGAGGCAATCAGAT
TTCGCAAGGTACTCCTCTTGAAATCAAACGTGTTCA
TGCCCGTATTGCGTTCACCAAGATTGAAGTGAAGA
TGAGCGAGTCTTATGTGAACAAATACAAGTTTACCC
CCGAAAAGATCTATGCACTTGTGGCTAAGAAGAAG
TCTAATGTATTCGGTACTTCATTGGCAAATAGTGAT
GATGCTTATTTGACCGGTTCTTTGACGACTTTCAAC
GGTGCTTATACCCCTGCAAACTATACTCATGTCGTC
TGGTTGGGAAGAGGCTACACAGCGCCTTCCAATGA
TGCTCCACAAGGTTTCTATGTTTTGGAGAGTGCATA

CGCTCAGAATGCAGGTCTACGTCCTACCATTCTAT




SEQ I D NO. Nanme Target DNA Sequence 111 P. gul ae NA
ACATTCGTTGGAGCTATTGCACTGAATGCAAGTGC B43 oprF

WOCHEEAMDATACT GTACCGGCAACGEGTCAGITAC  pol ynucl eoTiiBz05/000822
CCGCCAAAAATGTTGCTTTCGCTCGCAACAAAGCA  sequence
GGCAGCAATTGGT TCGTAACACT GCAGGGCGGTGT

W W I\Af\l\l\l\f‘

T A GRET e
A T T ol AP BHoARS T
ChGTTGGAAAAT AT CACAAT CCATTICT B T SAARGGTAAGCTGACAAAGCATGATGGTACT

I TTGCAAAT TAACGGAGCT CACG A A AR TH e TGAGGAAATGACAGCTGCATTCAAT
CI' TGGAAAAAAT GCGGAACAAGAAAT TAAGACCAAT

TJ TGGOGCAGCT CACT TTGACT TCA PEPPEGAREET GTTGCAAACAATGATCCTACG
[TAATTAC[TTGCGOCATATCGCGAAAATCGTTTC
TIFCCATTTAATTCCAT GGG AGGT GT TGGTTACCAG
TAAATTCATTGGCAGCARAT GGAGT AAAGACAAT
CGAGT CTETGACT GCCARTCTGGGT GT TATGAT
GECT TTCAGAT TAGGAAAACGT GTAGACT TTGTGAT
CJ5AAGCACANGCAGCACACT CCAATICTCAACT TAA
GEOGT GCT T CAAT GCCAAGCCGAGTCCTATTTTCC

OOOACCTITATTACANANATOCOCATTITOCAAN
A_ﬁe&e@: oA et N oI PSR AL AT ACNKDNEAEPVVEGNATISV
SCT GTAGGEBEAPA GCOAT CGAQUTSNBNABFGVADDEAKVAKLTVMVYKGEQQEAIK

G

T

ACGCGCT TA'EQ@Q%}%JCT GAAT GO ARV B K GAGSRTLVVMANTGGMELAGKTLA
e CA coe)

q

-%ATCASA oo M%&%NQEATGLIMTAEPVDVTLVAGNNYY
STTACCAAS:TACAGAAAACAAGCT ﬁ@mﬁmISQGTPLEIKRVHARIAFTKIEVKMSES
CGACCAGC] TAT CANTCTIGT AT AT IRy ALVAKKKSNLFGTSLANSDDAYLT
TGT AAAAGPAACCAACGAGCCGATFRCTGNEAYARANYTHVVWLGRGYTAPSNDAPQGF

d
A
T
QCTATGCTGAT CCTACGGET GACACYIAGPAGANGGLRPTILCVKGKLTKHDGTPLSSEEM
d
>
S

Q

JAAAGATTGI CTGAGCGT(GOGCAM
CT/ 1 B2005/ 000822 34 SECWWQ@B%WNKESNNWWGDAV

pquence 112 P. cangsul ci KIVRNHKFDINLTITGPGTNNPENPITESANLNVN

@W@%NW opr F

\.';:'; _‘A\ nol vnucl eot i de

" A EP&IEQH@AGQRTLVVMANTGG

MBIEENAGASZKALTTVLTEENQEATGLIMTAEPKAIV
AGEGNHIENAPLEIKRVHARMAFTEI

YTFTPEKIYGLIAKKQSNLFGATLVNA

WANCATGASCTTFNGAYTPTNYANVPWLSRDYVAPTA

YSANSGTIHPTILCVYGKLQKNGAD
@%ﬁgs GTIHPTILCVYGKLOKNG

N,

NS

LTGTDLAAAQAANWVDAEG
105 P. gulae NA MKKTKFFLLGLAALAMTACNKDNEAEPVVEGNATISV
B69 FimA AA VLKTSNPNRVFGVADDEAKVAKLTVMVYNGEQQEAI

ESAENATKIENIKCGAGQRTLVVMANTGGMELAGKTL
AEVKALTTVLTEENQGATGLIMTAEPKAIVLKAGKNYI
GYDGAGEGNHIENAPLEIKRVHARMAFTEIKVQMSAA
YDNIYTFTPEKIYGLIAKKQSNLFGATLVNADANYLTG
SLTTFNGAYTPTNYANVPWLSRDYVAPTAGAPQGFY
VLENDYSANSGTIHPTILCVYGKLQKNGADLTGTDLAA
AQAANWVDAEGKTYYPVLVNFNSNNYTYDNGYTPKN
KIERNHKYDIKLTITGPGTNNPENPITESAHLNVQCTV
AEWVLVGQNATW




TGTTTGATGTGATTAACTACTTCAAGCCCTACAGT G
AGGACCGCGTATTCCACCTTATTCCGT GEGTAGGT
WO RMEEGIIMNECAT CACAAGT TTGAGAAAAACAGCAAC
TTCAAGGTGGATGCCTCTTACAGCCAACGRCCGGTTT
GATGI TTGCTTTCCGTI GTGATGGAGCGTATGGACA

PCT/IB2005/000822

T
A

a EAESPENATKIENIKCGAGQRTLVVMANTGG
cEGr ATAGG‘MM&@EATGGA A R MY KALTTVLTEENQEATGLIMTAEPKAIV

C AATGGATT(%}T I . Y CGGA

hanToAnc] E¥PGAGEGNHIENAPLEIKRVHARMAFTEI
GAGCAAGCG[IOBDSifg CT] MAVISEETIE Y TFTPEKIYGLIAKKQSNLFGATLVNA
LR T AGACOGTATIGH

ARGT TGAGC(E ENGAYTPTNYANVPWLSRDYVAPTA
TCTTTT]

CEGACAAGTCT
A \GCGATOAAA

sl A hR2
A\ Sequence
CTATAATGEGAGCTACAG
CAACAAT CI ACGACACCTIGAGACTERARZHMS XY/ N KENF TEEN FY ALVAKKKSNLFGTS

5CT CGCAAGACGGCTTTTIGACCGIT, SLPARNEMA AR WL
CTGGTTCT] FGACTCTACA}CII;TGT% h)@c}‘nc ER RGYT

AT TTTT GAACAAAACTAGT CT (ABRMRAP RS ESAYAQNAGLRPTILGVKGKLTKH
ATCGTCTO:GTGTGATGCOAACT(HGT@EBEEEWAFNAGWNANNDPTTWPVLVNFES

A@WCMTWATT‘TT&NWW@%@ S NnPENP

CCAACC CCTACTTACTIACAAG
ITESANLNVNCVVAAWK

TTAAGAC CCTAAATACOG CCA A
68 1 CAGH Safdshl GANAT TAT AL r ARy REEG QEAIXSAENATKXXXIKCXAGQRTL
AMCTTCTRT C;‘T'ATAATC(g—:}él:\'d(TAéAw3|C:C;,'QA%;@G‘:1Ih)ﬁf/_\jr)(-rGKTLAEVKALTTXLTXENC)EAXGLI

MTAEPBMBAKAGKNXIGYXGXGEGXHIENXPLXIXRV

005/ Oc@ﬁ%@AG@'ﬁ.AﬁALﬁé\I_@AEN@EﬁTGLIMTAEPVD

c}lgcﬁ &&é@&@ﬁé@YD&TP&ﬁN@ﬁQQFPhEIKRVHARIA

20020444 AOOHO

ICATTTGAT] TQGGT GI(
AAAT ACT AIPANGEATE TTIGCTGA|

ATTCAGI T
GCGAATCGC
AAAACGT T|
[TATATTCT
ATTATAAA
ACAACCEA
IAACTTTAA

ek Yol FaYaYa e

LAQERAACC]
s
TGGATTTGGI
NACTTGAATA

(SCCCCCATTA
TTGACAGGI(

[T TCCG|;
PATGAG
[ TCTGH

BT CGT T,
TCTCGGTCGI

mial SAAYDNIYTXXPEKIYGLIAKKQSN
N AGATEXREPANYLTGSLTTFNGAYTPXNYANVPWXS
COARRAMAPAGFYVLENDYSANXGTIHPTILCVYG

W&DLAXAQAANWVDAEGKTWPVXV

TTGTA/
TGCCC]

GIT

109

O. denticanis
B106 FimA
polypeptide
sequence

NA NGEQQEAIESAENATKIENIKCGAGQRTLVVMANTGG
MELAGKTLAEVKALTTVLTEENQEATGLIMTAEPKAIV
LKAGKNYIGYDGAGEGNHIENAPLEIKRVHARMAFTEI
KVQMSAAYDNIYTFTPEKIYGLIAKKQSNLFGATLVNA
DANYLTGSLTTFNGAYTPTNYANVPWLSRDYVAPTA

GAPQGFYVLENDYSANSGTIHPTILCVYGKLQKNGAD

LTGTDLAAAQAANWVDAEG

110

P.
endodontalis
B114 FimA
polypeptide
sequence

NA KGEQQEAIKSAENAIKVENIKCGAGSRTLVVMANTGG
MELAGKTLAEVKALTTELTAENQEATGLIMTAEPVDVT
LVAGNNYYGYDGTQGGNQISQGTPLEIKRVHARIAFT
KIEVKMSESYVNKYNFTPENIYALVAKKKSNLFGTSLA
NSDDAYLTGSLTTFNGAYTPANYTHVVWLGRGYTAP
SNDAPQGFYVLESAYAQNAGLRPTILCVKGKLTKHDG

TPLSSEEMTAAFNAGWIVANNDPT




TAACTCCTATGGATATGGATCTTATTAATGACCT AA
ACGGACAAATTAACCGT TTGCGT TCTGAGAATACAG
WAGTBGMIBAAACGT CCAGT TTCTTGCCCAGAATGIC PCT/IB2005/000822
CTGAAGI TACTGCAgAGACGGAAGTAGBTACTGAAA
ACGT TTTAGGT GATAAGCCGATTGITTTCAAGTTTA

A PN W L o v

TR R CACT T PP RARCAT A HREA

ARGETATTGIR@EERET AGGINAT CGOACAT ECARTRGAGCTATTGCACTGAATGCAAGTGC

Gl GATATTAABZ: TATECATT MBAdeRAA A REPSTACCGGCAACGGGTCAGTTAC

PLCT/ 1 B200§5 B6 SE(
stquence 1 fj_iyﬁgdeﬁ'ﬂ? be NA CC%C'EQAAAATGTTGC'IgTTCGCTCGCAACAAAGCA

ALATTCGT TGRYGTEAT TGLACT GASTEAGEPEIGCBEOGDMEACTGCAGGGCGGTGT
N e e s
GBCGECAATTGGT TTGTAACACT GAAAES RIAFBECGCTTGGGTGCTGCCGGCTCTATTT

TPCAGCACAGT TCCTTAATGACAAUBAGAREGBAARAT ATCACAATCCATTCTTTGCAACCC

TETAGTAGAQCGCTTAGGA :—ICTACC%.
b GTTGGAAAT ATCACAATTCCATT, éACGGAGCTCAGGCACACACGTTC

G TTGCAAAT TAACGGAGGT CAAGHATAGASAAAATGCGGAACAAGAAATTAAGACCAAT
QI TGEGAAGHAT GCOGCAACAAGAAAT ARG EGEAGCTCACTTTGACTTCATGTTCGATGTG

T TTGGAGCAGCTCACTTTGACTTAAIGT T, T
GJTAACTACTTTGCGCCATATCGC%%? fGCGCCATATCGCGAAAATCGTTTC

' TCCATTTAATTCCATG G GTAGTGIGHTGABT TRCSPGGGTAGGTGTTGGTTACCAG
CACAAATTCAT CEGT AGCEAAT COAGRT, TGGCAGCAAATGGAGTAAAGACAAT
FGTGGCGA‘CTT%@%CCGCGGG - szCATﬁS@é@Tq‘:@-TGACTGCCAATCTGGGTGTTATGAT
\T CGAAGCACAAGCT GCTICACT CABSTETTAAGATT AGGAAAACGTGTAGACTTTGTGAT
fcaﬁiw%%ﬁ%%@%gCAGCACACTCCAATCTCAACTTAA
N GOAAT GGRT ACAGOGGAT CTT AABS S BREETTECAATGCCAAGCCGACTCCTATTTTCS

GTGCTGI TGEGCT TCAATACCAT CAAGERPAA GG GGACGTTATTACAATGGATTCCAA

TACGCGCTTATCAACGATICTGAAT AA
GTTTGOGEAGAGAAGT TIGAAGAC W&CAG CAGGTCTTAACTTCCGCTTGGG

TCCTGTATCATGCCCCGAAT GT COBEATEIIAREA TCAATGCCATCGAGCCCATGGACT

CCGTTACT AAGACAGAAAACAAGUA ééé@@?%AACGATCTGAATGGTCAGATTAATC
CCTGTACTCTTCCGCTTUGACAGT

AAAGACCAGCTGATCAATCTGT @@&@ AGAAGTCGAAGAACTCTCCAAGCGT
GTTCGTAAAAGAAACTAAFGAAC(@IH’GNI(IEH’%CCCGAATGCCCCGACGTTACACC

AGGTTATGDOGATCCTAG GBATTAAGTAG AGCTAACCGAGAAGG
ACGAAAGAT TGTCTGAGAGTCGCECAAAA WO BUBLPAL56E4

CT/ | B200%/ 000822 (37 CTGTACTCTTCCGTTTCGACAGCTATGTTGTAGACA
AAGACCAGCTTATCAATCTGTATGACGTAGCTCAGT
TTGTAAAAGAAACCAACGAGCCGATTACTGTTGTAG
GCTATGCTGATCCTACGGGTGACACTCAGTACAAC

GAAAGATTGTCTGAGCGTCGCGCAAAAGCCG

Q4> >0000Q00>O>0>> >




SEQ I D NO. Nanme Target DNA Sequence 115 P. NA
TCTGTTATGGGAGCTACAGCACTCACAGTITAGTIGC circundentari a

WO CABGANMGETACTACACCTGAGACTCAGACATTGC  B97 opr FPCT/IB2005/000822
CTGCTCATAAGACGECTTTTGACCGTTBTGCAGGA  pol ynucl eot i de
CATTGGTTCTTGACTCTCCAAGGTGGAGTITAGTIGCT  sequence

T g

ARET GGCACARTRREHIGAT T NPGCAABT ATIIGGCLABRGGTTTACGCCCTTTCAGCCTCTGC
G GT TCCCABSRSEFACT CCTACT T :Féxééﬁé@ﬂéxATATGCCAC%g%GGCAGACTC

GCTGCTGGTA hGGAAAA
T e AR o SRR AT AG G AR GE TR GETCTaANGCE

GRACTACT T [8GIST ATAAT CCABSEEBOBATTGGTTTGTGACTTTGCAAGGAGGTGC
CATCTTGTGCCTTGGTTORGTGT T}
AN ACCA AR AT T AT N A T TGGGAAAGGTAACGAGGATECCG
NTTAAGT TTAATGAGCCT[TATCGOEATTEIAGEHAIE GCCAAACTGTTGCTCCCACTTTTG
SOGAATGCAGGGT TGATGATGAGT T 6RREETAGATGGCACAATCCTTTCTTCGGGACS
NAAACGTCTTGATTTAGTIGCTTGA
AT T AT LT CAAT AT CT T A GCTTGGGGGTATCTCACGACTT
TATAAAGCT CCTTCTACTICCTTATG CFGAARAORIAGCGAAATCCAAGTTGGAGATGA
ATGCCCTTT TCSGAGT TGT TACAGAEAEB ETAACTATGCTAACGCACACTTTGACTTTA
TTTAATCTTGGTCGTGTTIGCTTKK
oA ATGOATTTAATT AN TTAACTACTTCAAGCCCTACAGTG
CAAATCAAT CGTTTGCGTTCTGAGRAGACTGBGTATTCCACCTTATTCCGTGGGTAGGT
AGAAAACGT CCTGT TTCTIT GT CCT A G X AATCACAAGTT
AGTTTCTARGAAACAAQT GTAGT TACAGAAAAT G TGAGAAMAACAGCAAC
AT TGGGAGRCAAAGCTATTGT TT TCARREE G GCTCTTACAGCCAACGCCGGTTT
TGCAACT AT CAGCAAAGAT CAACAG AT B IBECCGTGTGATGGAGCGTATGGACA
AGACATTGLGGACTTTGT[TAA!
T T COOMr AT ACGT TTICGoA GCCAGGTAATGTATTCTGACTTCA
ATGCCAATTACAATATGAAAC WIRGOTFHACAFSCTCTGCCCGAGCCTCGCTACACA
CT/ | B200%/ 000822 |38 SE(utErdS cdeseaTes AcTRGETTTGAACTT
equence 116 P. NA
(GTGGAGT T AGTGCTCAATTTTTACAAGINAI XK TAL S R GPOGCAGATCCTAC
GTCAAGAAATCTTGAATQGT CT T (M3 CINTECCIG GEOIB GIMNARTGACCTGAACGGA
CAATCTCT[ TAGGCAAGT _WOW@?EMEEEEAT@@WA%M%CAGAGTT
CTCGTTTGCAAGTGTTCGGA(%%Q% éée uence
CTTTTTATAAGAATGCTGCTGG] C FECEEGAATECCCEG
ATG G CJG G G G GTCACT AABNIBAGCCTCGTGTAGAGCGTATCAATATGCTTT
TATGTTTGATGT TGTGAACTACT [ &AM AAN ToTTT
SoARMACKGT CTT TG o A R T TeTTTTCCaTec0saCAAGACA
G TGCAT AT CEOTT TAAT ACCA A RTARAEAGE GATCAAATGGTAACGATCTTCGA
JGAAAT GAGT GATATCAT TAAGT T RN TABASICAETATGCAAAGAAGAATGGCACACAGA

TCACCGTTACAGGCTATGCAGACAAGAAGGGCAAA
GAAAGCGATCGCACCTCTGAACTTCGTGCAAAAGC
CGTAGCCAAGATTCTCACCGACAAGTACGGTGTAC
CTT

LoD AH10>0 -




TCGCCATTCAGCAACAGCGAATGCAGGGTTGATGA
TGAGI TTCCGCTTAGCAAAACGTCTTGATTTAGTGC

WO RWAARBEAGCCCTATATATTCTAATTTGAATATTGT

PCT/IB2005/000822

TAAGCAAGAAATTGATTATAAAGCTCGRTCTACTCC
TTATTCTCCAAATTATAATG GCCTTTTG G GAGITGT

Nz

G'!P \/III

]
I
.Ilt:

G RARR

NASGATCTT
FAGAATACT

STTACAGAA
[ TCAAATTT
CATATTGI
AATGGAAAT
NGATGTAA(
['TCTGAAC
L7 P. sal

(')C.')I(=’—1212’—1—1—1—1_i

NATTTTTA(
ATCGICTT(
AGT GGCACH
TGT TCGGAG
CTGCTGGT A
(SCTGGGECEC]

CCTGAAT Gy

ATTGGTTCT

'RATGGTCAA;
ST enTen
GTT]

ATTG
POVNACE@ES,
b RAGAC
TAAGGGGGTT
CAGGAGATGCL,
STCGTGCTAA
i vosa NA
TGACTCTCC,
FAAGAAAATG
CATGTTATGO
NATCCTTATT]
SGTCCTACTC
NAGGTGATGA

C KT@I@G@GCTACAGCACTCTCCGCGAGTGC
GSh %XE@EAT&GACACCTGAGACTCAAACTTTGCC

A A A

CTACA T@éﬁééAé?ﬂ#@Aﬁ?TATGTTTGATGTAG

TTGCAAC]
s RAGCAAAGTATAATCCTAAACGAGTATT

A\
ACCAAABTSCTEANIATCTTGGTTCGGTGTGGGATATGGTTT

[CACTTTGAC

PACTACTT
CATCTTGT
AAAT ACCA
ATTAAGTT]
AGCGAAT GCf
CT/ | B200
eqguence

ATATTCTA
TATAAAGC
GAGTTGT]
TTTAATCT
CCCATGGA]
CAAATCAA
AGAAAACG
AGTTTCTA
ATTGGGAG
TGCAACTA

Qdd4o00n00n>>0 0 -

S NddNN ;0T

L)

$/ 000822

GGTAAGTAT]
SCCTTGGITG
[AATGATTTQ
| AAT GAGCCT]
NGCGTTGATQ

LA_:_é&éAA%@IA@CGATTTTGCTGATTTAGCTGATAT
ST GT TR RFAGIIFARTGAACCCTTCCGTCACTCAGCAAC
P TRATPIGTTTGATGATGAGTTTTCGCTTGG

GIII¥V‘
AT g 16T FToggaecccacceT

TATCG
39 SEQATATAIGCTAARET CAATHGT GDARAGCAAGAGATA

CAAAACGTQ
ATTTGAATAT
TCCTTCTACT|
TACAG CAG
TGGTCGTGI T}
TATGGATTTG
FCGTTTGCGI
TCCTGITTCT
AAGAAACAA(G
ACAAAGCTAT
TCAGCAAAGA

AT TAA]
[TCTGAC

[ TGTAG]

AT GAGI
+ CI-}T G%/ GAGT AR Ao AARXE ACCTATTCAAATATC

ST AT AT R CARRTE TEST 6 TGS aTCT
GTCTTARAACTTTAATCTCGGTCGTGTTGCTTGGGAGTCCG
CCCTA Hé@ATATGGATCTrATTAATGACCTAA

ICT
éﬁ%@@ﬁégkfﬁﬁACCGTTTGCGTTCTGAGAATACAG

AR BAGZBABCGTCCAGTTTCTTGCCCAGAATGTC
_%@mﬁmwemeGAAGTAGTTACTGAAA
MCCGTEFARREBATAAGGCGATTGTTTTCAAGTTTA

ATAGCGCAACTATTGACAAAGATCAACACATTGTTT

TGCAGGATATCGCTGACTTTGTTAAAGATGGCAACA
AAGCTATTGTTGTAATAGGCTTCGCAGATACAACAG
GTGATATTAATTACAATATGCATT

TGICC]

TGITT
TCAAC/




AAGACATTGCGGACT TTGT TAAGAATGGAAATAAGG
GGGT TGCCGTGATAGGT TTCGCAGATGTAACAGEA
WEATIBATAIT TACAATATGCAACT TTCTGAACGT CGT PCT/IB2005/000822
GCTAAGCCTGI TGCGGAAGCTCTTGTGBRATCAATT  C 118 O
denticanis NA GCTCATAAGACGGCTTTTGACCGTTCTGCAGGACA

B
p )i ynucl edt | 5 ATTT]

sfidéence TOTREFTCATNATATGACARTPATIIENG] MGBGRACTGAATGCAAGTGC
[ GGCACAATBESTIAF TTTECAACT] Méé%&ﬁ[cmmcceGCAACGGGTCAGTTAC

G TOGGAGE] NCTTTT]
6 GGTAA(ﬁé&%.AAAATé&é@@M’MﬁTGTTGCTTTTGCCCGCAATAAAGCA

CIF GGGGCT CAGHTSGACT TITAT GT TEGATGICPATEEGTTTGTAACACTGCAAGGTGGTGT
A e ARG froomasoasomomonah
ANT ACCAT ART GATTTCOCRGAAATI A EIAGAROGCTTAGGAGCTACCGGATCTATCT
T AAGTTTAATGAGCC& ATCg?Cﬁ CCOAGEOARAT ATCACAATCCATTCTTTGCGACTC
CGAATGCAGRGT TGATGATGAGT T}

CGTCTTRATTTAGICA T CAAd AACGGAGGTCAAGCACACACGTTC
TRTTCTAATTTGAATAT TETTAAGGARATARRAAGASTIGCGGAACAAGAAATTAACACCAA

AAAGCTCCTTCTACT COT TAT T G NGNS CACTTTGACTTCATGTTCGATGT

TIBGECTTTTEEGAGT TGT TACAGCA )
ThATCTTEGI CaTGTTECT TGGGAC@% TGCGCCATATCGCGAAAACCGTTT

CATGGATATGGATTTGATTAAT GATCTTRRATBGEREATCCATGGGTAGGTGTTGGTTACCA

AT CAAT CGJ TTGCGT TCT[GAGAAT REA A AT AP CGGTAGCGAATGGA
ANAAACGTCCTGTTTCTTGTICCTGAAT GCCCAGAAGT GAGTAAAGACA

CTAAAGAPACAACT GT AGT TACAARRAG T FFGCTGACCGCAAACATGGGTGTTATG
AGACAANGCTATTGT T[T TCAAM TG AGTAGHGEATEGR2ARLEELZA B GACTTTGT

/1 B200%/ 000822 W0 SE(%%WW TTAATTT
Fquence | AACTATCAGCAAAGA CAME

\ GACTTTGTTAAGAATG GAAATANE @ECHEATICAATGCCAAGAAAACTCCTATTTT

GCCGTGATAGGT TTCGUAGAT Gl RS ANGAAGGTCGCTATTACAATGGATTCC

AATTACRATATGCAAQTTTCTG
paalliasillayeaac BBy ACAGCGGGTCTTAACTTCCGCTTA

TCCTTCITGATATGATTIT 119 [PGTERBRTGTTGGCTTCAATGCCATCGAGCCAATGGA

GCACTGEGGEGECTTTGGCACT Trﬁ@é@ﬁ@T&ﬁ@@%@&?@MﬁGGTCAGMTAA
AACAAACT ACGAAACCAGCGAA]

AATTCAAGA| STCIZATTTGAAC&A(WGW%U%WG@ CTCTAAGC
GGTTTCTGACAAT TCAGAGT GCO(F TR ETATCAT GEEGOEAREGTCCCEATGTAACA

TTTGCET GAAAAT GAAAAGAT (A6 A 11 XXM@ ACAGAAAACAAGCTA
GCGT CTGCTACATGCTGCUAAGGCLAGT GA A ACCGAGAA
GGCTGTACTCTTCCGCTTCGACAGCTATGTTGTAG

ACAAAGACCAGCTGATCAATCTGTATGACGTTGCTC
AGTTCGTAAAAGAAACTAACGAACCGATTACCGTTG
TAGGTTATGCCGATCCTACGGGCAGCACTCAGTAC

AACGAAAGATTGTCTGAGCGTCGCGCAAAAGCCG




CCCAAACAGAGGCTAGCTACCTACGCATCATGCCC
ACCCTCTCTGTAGGTAAATGECATAATCCCTACTTT

wOoRIAGTE98T GTACAGCTCTTCGGTGGTCTCACTCC

PCT/IB2005/000822

TCTCTACAATACT GAGGGT GECGT TAATGT ACACAC
CTACAACACTGCCACGATCGGT GCCCACTATGATT

T

2ECH

e A A A

LA LALT AN

a

A

LG,

\J 1 ~V-V-\

[ 1CTTCCA

AT AT O
NI 1T 7N\

R TR P PTG

T

g
€
-
T
A
S
g
Tl
N
K

ACGCAGGCA
CGT GTAGA(G
CAACAACC]

TTAACTTC/
GT TGAGCC

TGACCAGT
CGACTTTG
CT/ | B200
equence

AAGTACAA

L

GYDHKFEKN

VGKVWHNPF
HARYANAH

ACGATGTA(

EATACCCT (T T
AATCT GGECCA
SATGGACTAC
GAACT CTCAGAT CAGCCG
FCAGAGCTTTCCAAGCGTQCTCCT
T GT CCCGA

JEITGGTTABGAACT TCAABPATCA

TCACT(
\TTCAAGGAGRRRIATRG TEAEA

GGAGITTQ
T ACT CEAAGCTIEAEET B ATARGACGGCTTTTGACCGTTCTGCAGGA
HeAGIEEAd |

CTOCCTATC
AN et GTW%GAAAATGAAAGTCAAGAAATCTI'G

N\GTAGA
A\TGT CCTCAGCGACA

TLAGVYAL SASAGENVRRVG]
FVTLOGCAANF GKG Lol ?ﬁéﬁﬁgﬁﬁgﬁgaﬁﬁgg}mﬂea

FGTRLQVEL GVSHDF S\ NPAKSAA B
FDFVFDVI NYFKPY SEDRMH
SNFKVDAL TANAGL
ESQVMYSOFNLNTAL PER

TCNFOPAGEEAGCTACAGCACTCACAGTTAGTGC
CTACACCTGAGACTCAGACATTGC
CTTTCd

CAAGCAGERCE TG GACTCTCCAAGGTGGAGTTAGTGCT

NGGT T AT R AARBTGTTATGCCTACAATCTCTTTAGGEC
CACCT GAd AP EEACAATCCTTATTTTGCAACTCGTTTGCAA
TCTAC(% GTCCTACTCCTACTTTTTATAAGAAT
GATGT TEFTAAGGTGATGAAGGAAAATGCGGCTAT
(1

NS ACTTTGAGTTT TTGATGTTGT
R T TS ARG TTeATGTTG

TGGIPIAT TCCECAATECBTCRATGTTGGATATGGCTT

A e
NKDF VIR GRACITT EMT GARP G PIATOGREATTCAGCAAC
FL GKINRECEA KIS A TSGR GTTTCCGCTTAG
FFHLI P\

ile %%E%TTAGTGCTTGAAGGACAGGCTA
GRYMIATTCI A TAGGAATATTGTTAAGCAAGAAATTGA

L1 NDL NG N BBIFYERF CTACTCCTTATTCTCCAAATTAT
ENKL TEKA YWV
A4 FKGAGTTGTTACAGCAGGTCTTAA

A /\

CAT

EPI T
GVPSEI¢BVAARCOTEEICG FANRIGOMIGEENFACTGTTAC

pep
1 Tgr&ﬁ@ ,{@é)éAGAATACTGAGTT
NI GTTTCTTGTCCTGAATGCCCAG

o a A TRl ascancTaTAGTTACAGAAAATG
TATTGGGAGACAAAGCTATTGTTTTCAAATTTAATA
GTGCAACTATCAGCAAAGATCAACATATTGTTTTGC
AAGACATTGCGGACTTTGTTAAGAATGGAAATAAGG
GGGTTGCCGTGATAGGTTTCGCAGATGTAACAGGA
GATGCCAATTACAATATGCAAG

A




NI GASEI L PVDWGEL VNDLNGQ NAMRAKNAEL SKRP
VSCPECPEVEPRVERI NMLSDKSVLFRAGKTTVDSDQ
WORTISADMAEFAKKNGTQ TVTGYADKKGKESDRT SEL PCT/1B2005/000822
RAKAVAKI LTDKYGVPSDRI SI ENKGVBEQVYDNRDW NRWV 122 P. NA
SI MGATAL SASAQQRSTTPETQTLPARKTAFDRSAGH ci rcundentari a

D
V
S
=
T
1
c

DAL L I/ DN r\,wl—
LEHFTPTagggsggg%éiEﬁ¥ﬁﬁA polypept|de

Dl ypept i

bguence

| VLEGQAI
VTAGLNFN
ENTEL RKRY
KFNSATI Sk
GDANYNMQ
P5 P. NA
ANgi Ngi v

P\/'SCPECPE]
KDQOHI VL QDI

GGVSAQFLE
il is TRLQV

s
“DIVLEGQA YSNL ﬁp@k&TWﬁMﬁ%%ATCCTTATTTT

SERRAKAVAEAL NGV P, SR oY SPFIBLEERBR b CraTrar

RHSATA &WRAM%%A%%@TS@@%TTATGCCT
12 SE

NCRIMNRECAAGTGTTCGGAGGTCCTACTCC

TA
U1 NDL RFFARGAACAGCGAATGCAGGGTTGATGA
ENKL TERANGFRAETSYGN AGCAAAACGTCTTGATTTAGTGC

CE;\F;:DQE/EI %E&%&%ﬂﬂMT%ﬁTgAATATTGT

TPETQII RGATTATAAAGCTCCTTCTACTCC
| QGGV AR NERQET TAYA A O TS r FERGAGTTGT

VY HEAAPROR L VRO IR
DVWNYH GGTCGTGTTGC

KFNERYRREAABARTE MVSHIRCQARGGATATGGATTTGAT
| DYKARBA RN N F &G TCAAATCAATCGTTTGCGTTC

gI\K/E_l\I_/%,J{'#%WTTGAGAAAACGTCCTGTTTCTTG
ADFVKPWMZIWAAGTTTCTAAAGAAACAACTGT

F HVVPTI SLGKV\HNPY
oo TR A AT S RGAAEAGCAAGATCA

ACATATTGTTTTGCAAGACATTGCGGACTTTGTTAA
GAATGGAAATAAGGGGGTTGCCGTGATAGGTTTCG
CAGATGTAACAGGAGATGCCAATTACAATATGCAAC
TTTCTGAACGTCGTGCTAAGGCTGTTGCGGAAGCT
CTTGTGAATCAATTC

117

P. salivosa
B104 oprF
polynucleotide
sequence

NA CATTGGTTCTTGACTCTCCAAGGTGGAGTTAGTGCT
CAATTTTTAGAAGAAAATGAAAGTCAAGAAATCTTG
AATCGTCTTCATGTTATGCCTACAATCTCTTTAGGC
AAGTGGCACAATCCTTATTTTGCAACTCGTTTGCAA
GTGTTCGGAGGTCCTACTCCTACTTTTTATAAGAAT
GCTGCTGGTAAGGTGATGAAGGAAAATGCGGCTAT
GGCTGGGGCTCACTTTGACTTTATGTTTGATGTTGT
GAACTACTTTGGTAAGTATAATCCAAAGAGAGTCTT
TCATCTTGTGCCTTGGTTCGGTGTTGGATATGGCTT
TAAATACCATAATGATTTCGCCGAAATGAGTGATAT
CATTAAGTTTAATGAGCCTTATCGCCATTCAGCAAC

AGCGAATGCAGGGTTGATGATGAGTTTCCGCTTAG




B98 Opr F MFDVWNYFGKYNPKRVFHL VPWFGVGYGFKYHNDF

pol ypepti de AENMSDI | KFNEPYRHSATANAGL MVSFRLAKRLDLVL
weoeoonsanze3 EGQAI YSNLNI VKQEI DYKAPSTPYSPNYNGL L GVVPEAT/1B2005/000822

GLNFNLGRVAWETVTPNVDVDLI NDLNGA NRLRSEN

TELRKRPVSCPECPEVSKET TVWTENVLGDKAI VFKF

ViV4 bl - AN\ [T O

n PEVSKE
AR P ARR AEAL R

t A PNV T O

W 95993

PCT/ | B2009/ 000822
pgquence

43 1 [SAGARCGNCT TG ABIGHITGBAAGACAGGCTA
26 P. sal
SAQFLEENESQEI LN kH\/I\/PTI SL

VVNYFGKYNPKRVFHAXPREGCET G GEGOAEETGETACAGCAGGTCTTAA

TI TpNDW@QPNBEﬁ@{_j\T@GATTTGATTAATGATCTTAATGG

vosa MTATTCTAAT&GAAT%TTG AéGCAAGAAATTGA
M@CTE&T@SEEQ TATTCTCCAAATTAT

{RHSATW GTGTTGCCTGGGAGACTATTAG
(QEI DY G

PEV SKETEMNA M EAT TTGCGTTCTGAGAATACTGAGTT

A AR BTG rTarTerorEeasTaccaae
VSAQHARGRERCIAAAGAABCABCORT AGTTACAGAAAATG

IRLQVAGRPIEE EXKANA AGST AR eR T ASAAATTTAATA

KRVEH se
OVVNY E,gﬁé AN CEAAGATCAACATATTGTTTTGC

B TAGGTTTCGCAGATGTAACAGGA
| RKRPVSCPE K

F GEEPMRRACAGTATGCAACTTTCTGAACGTCGT
NMVQL SH BBAWGEPGWGCGGAAG CTCTTGTGAATCAATT
128 P.
NPAF%TAFERSGE%NV endodontal i s

TVEVEGATNK
VW Fi mA

[DAGKRL G EABKASIIMICHGC BTITSAQSGF TCTGCAGGACA
YFATmﬁ@@ﬁ&%ﬂ&m@@hﬁ(@é?ébﬂéTTAGTGCTCA

e
EM; E\E/EW@E&@@T&AAAGTCAAGAAATCTTGAA
NNLNL || RGEVOVEDATETPATGCCTACAATCTCTTTAGGCAA

FNL GV Y R Y S TTATTTTGCAACTCGTTTGCAAGT
SKRPAFCPECPEVEE\}gDU

NI RKDIORLY CRAGEFRIACTCCTACTTTTTATAAGAATGG
NIVEL SHREGTBG MM A NEATGAAGGAAAATGCGGCTATGG

FTPPTANGdERcReadP i TaterraaTaTTaTCA
ACTAGTTTGGTAAGTATAATCCAAAGAGAGTCTTTC
ATCTTGTGCCTTGGTTCGGTGTTGGATATGGCTTTA
AATACCATAATGATTTCGCCGAAATGAGTGATATCA
TTAAGTTTAATGAGCCTTATCGCCATTCAGCAACAG
CGAATGCAGGGTTGATGATGAGTTTCCGCTTAGCA

AAACGTCTTGATTTAGTGCTTGAAGGACAGGCTATA
TATTCTAATTTGAATATTGTTAAGCAAGAAATTGATT
ATAAAGCTCCTTCTAGTCCTTATTCTCCAAATTATAA
TGGGCTTTTGGGAGTTGTTACAGCAGGTCTTAACTT
TAATCTTGGTCGTGTTGCTTGGGAGACTGTTACTCC
CATGGATATGGATTTGATTAATGATCTTAATGGTCA

AATCAATCGTTTGCGTTCTGAGAATACTGAGTTGAG
AAAACGTCCTGTTTCTTGTCCTGAATGCCCAGAAGT
TTCTAAAGAAACAACTGTAGTTACAGAAAATGTATT

GGGAGACAAAGCTATTGTTTTCAAATTTAATAGTGC




pol ypeptide fragment sequence #1 130 P. gul ae B43 NA
YPVLVNFESNNYTYTGDAVEK  Fi mA pol ypeptide fragnment WO
waQ05/11192993 PCT/ | B2005/ 000822 44 SEQ | D NO. Ram@B2005/000822
Target DNA Sequence sequem®e #2 131 P. gul ae B43 NA
TGPGTNNPENPI TESA  Fi mA pol ypeptide fragnent sequence

Betbedbiin-\ /OO A O
1 VL/AI\L.\U_Fr\ \J'uJI T
O e e o oA Seglone 2o o e B4 NA

NGQ NRLRREVEEL SKRPVSCPEBROVAT GG FAMGATEARGATAT TGTTTTGCAAGA

flagment |sequence #2 134/RTTEBLRRCPEHG GAATGGAAATAAGGGGG

ADPTGDTQYNERLSERRAKAV  Op ol ypeptide ragnmen ‘
s¢quence 513 135 pBAD-Hi s A[TEQBCGXBA?AGGTTTCGCA?GATGTAACAGGAGAT

DL Y/ODDRKA [DRNV:AM’MIGAACTTTCTG%ACGTCGTGCT
GPELEI CSQYHMAE t er mi nal '

pBAD- TOPO|NA Mook BERTBT EBacARBL BT fardiiroamTreae
ppl ypeptide sequenge 137ALTIEET trTMIAVGATTTTTSLHM

AN no

119 P. NA TCAGCACTGGGGGCTTTGGCACTTACAGCTAGTGC
endodontalis TCAACAAACTACGAAACCAGCGAATAGTATGCCCG
B114 oprF CATTCAAGACTGCATTTGAACGCAGCGGCGGTCAT
polynucleotide TGGTTTCTGACAATTCAGGGTGGCCTGAGTGCTCA
sequence ACTTTTGGGTGAAAATGAAAAGATGGACTTTGGCAA

GCGTCTGCTACATGCTGCCAAGGCCAGTGACAACA
CCCAAACAGAGGCTAGCTACCTACGCATCATGCCC
ACGCTCTCTGTAG GTAAATGGCATAATCCCTACTTT
GCTACTCGTGTACAGCTCTTCGGTGGTCTCACTCC
TCTCTACAATACTGAGGGTGGCGTTAATGTACACAC
CTACAACACTGCCACGATCGGTGCCCACTATGATT
TCATGTTTGATGTAGTAAACTATTTCGCCAAGTACA
ACCCCAAACGTTTCTTCCACGTAATTCCTTGGGTGG
GTCTTGGTTACAACTTCAAGTATCATGATGTATTTG
GATTCAAGGAGCCCTATCGTCACTCTGTCACAGGT
AACGCAGGCATGGAGTTTGCTTTCCGCCTCGGTAA
GCGTGTAGACCTTGTACTCGAAGCTCAGGTAGTGT
ACAACAACCTGAACCTGATCAAGCAGGAAGTCGAC
TACGATGTAGTCACTACTCCCTATGTACCTGCTGAT
ACATACGCTGGTCTTATGACCATGTTTACTGCTGGT
CTTAACTTCAATCTGGGCAAGGTTGAGTGGGAAAC
TGTTGAGCCGATGGACTACCAGCTCATAAACGACT
TGAACTCTCAGATCAGCCGTCTACGTAGCGAAAAC
GCAGAGCTTTCCAAGCGTCCTGCTTTCTGCCCCGA
GTGTCCCGAAGTAGAGGAAGTAGAAGATGTTGTTG
TTGACCAGTATGTCCTCACCGACAAGGCTATCCTCT
TCGACTTTGACAAGAGCAACATCCGCAAGGACCAA




t er m nal

PCT/ 1 B2005/ 000822 45 SEQ I D NO. Nane Tar get
weeosanzm3 138 O denticanis NA
CACGCCGTAAACGATGCTCACCGGCTAIATGCGAT 8107 16S
rRNA

pol ypepti de

AAGACAGTATGGGEECT AATAGAAATAATTAAGT GAG

TN

sequence WD 2005/ 112993

DNA
PCT/IB2005/000822

C

A\

sequence

CATGIGGTTT
CPCGEGITTA
GPACTG CA]

é?GT CCCATH
AACGGT T
CACCGTAAG
APATCAGCA(
JrGITACAA]
JrGAGTAAC

GATTCGCTA(
denti cani
BlL1316S T
JCCACCTGG
AAGGAATT

AAATGTATGT]

AACGAGCGCA

CGGCCCTTAT,

STAATCGCAG
5 NA CACEC
NAGACAGTAT

SGAGTACGTQ
GACGEEE]

AATTCGATGATACGdGAgmmmeGTATGATTGCTGAATTCGTGAA
TGCATT]

NATCTATCTITCCA Cﬁ;%ﬁ%m&ecﬁﬁﬂr%
AT TGTCGTCAGCTCGTGCLGTGAGGTGTCGRGTT
NCCCTTATGATTAGTTG
CAAGCCGAGOACTCTATTCACACTGC
STGCGAGGAAGGAGGEAGATGATGTC

AT CCGBGGCTACACAC
[GGTCGGTACAGCGGGTTGCATTTAC
NGCTAATCCOAAAAAT
EGATTGGAGT CTGCAACTICGACTQCATGAAGT TG
ATCAGICATGGTGCGG TGAATAC 139 O
CGTTAA
(GGGGCT
IGGCAA(

AC

AGGCTATG

CGGTCTCAGIT

MCGAT GCTCACCGGECTCTATGCGA

AATAGAAATAATTAAGTGA r RNA
[GATGAAACT pol ynucl eoti de
JAAGCGGAGG — sequence

AACATGT
TIACCCGGGT
NCGTATTT]

T TAAGT CO
TGCTAACG
JCCACCGTA]
CAAATCAG
GITAG
CGTGAGTA
gQrTCGCGATT
JACGCCGTA|
AAGACAGTA
JCACCTGES
AACGAATTG

1
A
g
T
g
T

TGGITGIC5

PHAT TCGA
HGTAT]
i
SATYRACTAGK
STTCAAGCCA
NGGT GCGACK
CACGGCCCTT]
NATGGTCGGT]
NCAGCTAAT(
SGAGTCTGCA
NACGATGCT(
TGGGGCTAAT
GAGTACGTC(

NAATAQ

WAV EIASEMEAQFLNDNNNKDFVDRLGAAGSISVG
TCCAT/ INGAQAHTFLGKNAEQEIKTNFGAA
IGCAAC(
LAGCACT:
AAGGA(
ATATC(

[CCAAA/
IACTC 1
ACCGH

BGCAACK
ACCEEEECCH

GIT
GCCGI(

ACAGC]

AGAAA

ACA/

A AMSARENTVPATGQLPAKNVAFARNKAGS

RVIRDVVNAEAPYRENREFHLIPWVGVGYQHKFIG
SRS SNESE T ANLGVMMAFRLGKRVDEVIEAQAA

RN

RMAEPTPIFQDQEGRYYNGFQGMATAG
JBERLGBXEFNAIEPMDYALINDLNGQINRLRREVEEL

AHESSEREC VTPYTKTENKLTEKAVLFRFDSYVY
20 O dent Puany TKREN SY
QRN

I VAQRYIGENEBE VG YADPTGDTQYN

A BERRGRKEXEDVILTWYGVPSELISVEWKGDTTQP
5 CA pol ynucl eoti de
\ seguence

dA'GTGaTT

TASFPECAT(
B46 OprF

polypeptide

sequence

NAACG

EACEXACSHIAQQENMPRMGQTPAKNTAYARSEA
GDNWFVTLQGGAAMQFGKGNEDADFFDRQTVAPTF
AVGKWHNPFFGTRLOMGLGVSHDFSNNEAKSKLEM
NHARYANAHFDFMFDVINYFKPYSEDRVFHLIPWVGL
GYDHKFEKNSNFKVDALTANAGLMFAFRVMERMDIV
LESQVMYSDFNLNTALPEPRYTACSGMLTAGLNFRIG
NIGWSEILPMDWGLVNDLNGQINAMRAKNAELSKRP
VSCPECPEVEPRVERINMLSDKSVLFRAGKTTVDSDQ
MVTIFDVAQFAKKNGTQITVTGYADKKGKESDRTSEL
RAKAVAKILTDKYGVPSDRISIEWKGVSEQVYDNRDW
NRVV

122

P.
circumdentaria
B52 OprF
polypeptide
sequence

NA

SIMGATALSASAQQSTTPETQTLPARKTAFDRSAGH

WFLTLQGGVNAQFLEENESQDIVNRLRVMPTLSLGK
WHNPYFATRLQVFGGPTPTYYKEVSGEVKTLNTAMA
GAHFDFMFDVVNFYAKYNPKRVFHLIPWFGVGYGFK
YYNDFADLADMIQFNEPFRHSATANAGLMMSFRLAK




C C C G G G TTTAAATGTATG TTG CATTATGTAG AAATA
CGTATTTTCTTCG GAACTG CATACAAG GTG CTG CAT WO
waQ05/11192993 PCT/ | B2005/ 000822 46 SEQ | D NO. Ram@B2005/000822
Target DNA Sequence
GGTTGTCGTCAGCTCGTGCCGTGAGGTGTCGGGTT

ARET
G

S coreger AT

42

ATTACTTC
ﬁzrﬁl ITTROT T

G
APAT

TTCGCTAGTAATCGCACAT CAG
denti cani $ NA CACGOCGTAAA
29 16S AAGACAGTATIGGGEECH

A\CCGT AAGET GCCGAGGAAIGGAGH

CAGCACGGECCCTTATAT

v—i ——
GI'TACAATGGT CGGTAGAGCCCGRT TCCATTT.
GAGTAACAGCTAATCCCAAAAAT

'EGC@IYSNLNIVKQEIDYKAPIMPYSNIYNGLT
GRVAWESVTPMDMDLINDLNGQINR

b VSCPECPEVTAETEVVTENVLGDKA

TTGGAGT CTGCAACTICGACT QRAKBRSEIDEDQHIVLAQDIADFVKDGNKAIVVIGFAD

R b yohvesove

WREEGEAENRBAWNAGTGAG r RNA

PAGUAEG]

OV AN AR QRPN AT E G PAK P AF ARNKAGG
GCACAA

TGATACH
AAPERTIAT GT[TGCAT ]
LT CTGCATACA
CAGCT CGT GGCGT GAC
NACGAGCGCAACCCT
CAAGCCGAGOACTCTAT:
STGCGAGGAAGGAGH
CGGCCCTTATIATCCG
TGGTCGGTAGAGCGA
NGCTAATCCTAAAAA]
STCTGCAACTCGACTC
GTAATCGCAGATCAGK
i 5 NA CACGJCGTAAM

\Lﬁggﬂlﬁ%rtheNKDLVDRLGATGslsve
HTAREAARLAINGGQAHTFLGKNAEQEINTNFGAA

EAPYRENRFFHLIPWVGVGYQHKFIG
%\@WWANMGVMMAFRLGKRVDFVIEAQAA
SIIALAERAENAKKTPIFHDQEGRYYNGFQGMATAG
%}é&%ﬁwlEPMDYALINDLNGQINRLRREVEEL
SHRRYSCPEAEDVTPVTKTENKLTEKAVLFRFDSYVY
KBS N CASYAQFVKETNEPITVVGYADPTGSTQYN

DAY PRI SHEWKGDSTQ

faWath WalaWalalho

FAGACAGT AT

C:‘AGTACGTCGGCAA“C(

RSB GCACA
ATGT GGT TIBOADBEGAT GATAC
COGGGTTT EATGITGCAT
GTATTTTAT T CTGCATAC
GTTGTOGTIRPUETSGT GPOGT GA
AGTCCCATAACGACI:CIZAACCCT
TAACGGT TICAAGCCGAGTACTCT,
ACCGTAAGQGT GOGAGGAAGGAGH

- e 1o
WA%@ (LNRLHVMPTISLGKW

B@R@GM@CEEWGGPTPTFYKNAAGKVMKENAAMAG

&@F@% FGKYNPKRVFHLVPWFEGVGYGFKY

HNEREASMSBIHKFNEP YRHSATANAGLMMSFRLAKRL
ARG RAFENENIVKQEIDYKAPSTPYSPNYNGLLG
ﬁ%éﬁ@%VAWETVTPMDMDLINDLNGQINRLR
SENTELRKRPVSCPECPEVSKETTVVTENVLGDKAIV
FKFNSATISKDQHIVLQDIADFVKNGNKGVAVIGFADV
TGDANYNMQLSERRAKAVAEALVNQFGVPSDMISVE
WQGETELFEARAWN

125

P. NA
cangingivalis
B98 OprF
polypeptide
sequence

GGVSAQFLEENESQEILNRLHVMPTISLGKWHNPYFA
TRLQVFGGPTPTFYKNAAGKVMKENAAMAGAHFDF
MFDVVNYFGKYNPKRVFHLVPWFGVGYGFKYHNDF
AEMSDIIKFNEPYRHSATANAGLMMSFRLAKRLDLVL
EGQAIYSNLNIVKQEIDYKAPSTPYSPNYNGLLGVVTA
GLNFNLGRVAWETVTPMDMDLINDLNGQINRLRSEN
TELRKRPVSCPECPEVSKETTVVTENVLGDKAIVFKF
NSATISKDQHIVLQDIADFVKNGNKGVAVIGFADVTGD

ANYNMQLSERRAKAVAEALVNQF




AAATCAGCACGGCCCTTATATCCGGEGECTACACAC WO 2005/ 112993

PCT/ 1 B2005/ 000822 47 SEQ I D NO. Nane Target DNA
weeopsanzw3 G GI TACAATGGT CGGTACAGCGEGT TGCAT TTACPCT/1B2005/000822

GIGAGTAACAGCTAATCCCAAAAATCABTCTCAGT T

CCGATTGGAGTCTGCAACTCCACTCCATGAAGTI TG

dent i cani g

d’“ﬁfﬁ g% @%%E&CG&:TCTATGCGAT o

8@2@ 16S
A
AAGGAATT

QATGTGGTT
QCCGGGTTT
dGTATTTTC]
QGTTGTCGT{
AAGTCCCAT/
drAACGGTT(
JACCGTAAG
AAATCAGCA
QT GTTACAA]

GAIRST ATNAGGCTIRWFATRAG Y SATREENGSQEILNRNAVMPTISLGK
% CCCCANCTATRRARAT Ry R E RRMAGRVMKENAAM
GCACAA GGAA
TGATACK

T€BTAT GT|T GCAT TR YEIMIBAEMEDIIKFNEPYRHSATANAGLMMSERLA
[ TCGGAACTGCATACA
CAGCTCGTGOCGT GAC
NACGAGCGCAACCCT
CAAGCCGAGOACTCT
5T GOGAGGAAGGAGH
CGGCCCTTATIATCCH
rGGTCGGTACAGCGGWM@LSEHRAKAVAEALVNQF

VNY GKYNPKRVFHLVPWFGVGYG

TYSNLNIVKQEIDYKAPSTPYSPNYNG
AT ARERTR-GRVAWETITPMDMDLINDLNGQIN
lﬂ_ﬂm@[@zﬁPVSCPECPEVSKETTVVTENVLG DK
%(DQHIVLQDIADFVKNGNKGVAVIGFA

G161 AAU
qGGATTGEA
JATTCGCTA
ent i cani
150 16S
CCTC3H
GGAAT
CATGTGG
ACCCGGGT
TACGTATTT]
ATGGTITGTC
GTTAAGTCC
TTGCTAACGA
GCCACCGTA

ST E AR RS CHRANA T FGTARD

ST CTICGACTCCATGAAGI T
%%%CATCA AN IR GKW TR TAIBLEVEGEP TPTFYKNAA
olWbepfideCGACGT.

o doocano R NIER e HEP vrrsaTan

T GACGGGGGJCCCCAPXABBERATAKRE B VI RRAIYSNLNIVKQEIDYKAP
I TTAATTCGAT GATAGIEGABRANGEIGVVTAGLNFNLGRVAWETVTPMDM
TTAAATGTATGT TG/
TCTTCGGAACQTGCAT
ST CAGCT CGTGCCGT (AMYEERYOBOKAIVEKFNSATISKDQHIVLQDIADFVKN

%quﬁgmﬁéf%ﬁﬁﬁ/TGDANYNMQLSERRAKAVAEALV
GTT GCCGE
AGGT GCCGAGBLAAGGA! %\IF%

8HWFLTLQGGVSAQFLEENESQEILN

KEN AN A AR A CYVRYFGKYNPKRVEH

SENTELRKRPVSCPECPEVSKET

VEWQGET

TEBAATCAG

ACGTGAGTA
GTTCGGATT]
RCT/ | B200,

ACGTGTTACKATSGT:

(PACGGCCCT |

es]
ACAGCTAAT(
HOINBHER2

sequence

A AT CEACGACACASAQOTTKPANSMPAFKTAF ERSGGHW
"ACAGO T,

PCCAAA
T GCAACTC

48

AQLLGENEKMDFGKRLLHAAKASDNTQT
RS SYbBHIPILEYGEWHNPYFATRVQLFGGLTPLYNT
EGGVNVHTYNTATIGAHYDFMFDVVNYFAKYNPKRF
FHVIPWVGLGYNFKYHDVFGFKEPYRHSVTGNAGME
FAFRLGKRVDLVLEAQVVYNNLNLIKQEVDYDVVTTP
YVPADTYAGLMTMFTAGLNFNLGKVEWETVEPMDYQ
LINDLNSQISRLRSENAELSKRPAFCPECPEVEEVEDV
VVDQYVLTDKAILFDFDKSNIRKDQQAQLGMIAEFVKK
YNTPIVVVGYADPTGKSKYNMELSKRRAQAVVNELTN
RHGVPADLITMEWEGATNKFTPPTAWN

129

P. gulae B43
FimA
polypeptide
fragment
sequence #1

NA

ACNKDNEAEPVV

130

P. gulae B43
FimA
polypeptide
fragment

NA

YPVLVNFESNNYTYTGDAVEK




SEQ I D NO. Name Target DNA Sequence 145 O denticanis
NA CACGCCGTAAACGATGCTCACCGGCTCTATGCGAT 8151 16S

WOAWAAEIIDAT GGCECTAATAGAAATAATTAAGTGA

r RNA PCT/IB2005/000822

GCCACCTGGGGAGTACGTCGGCAACGAGAAACT  pol ynucl eot i de
CAAAGGAATTGACGEEEECCCECACAAGCGBGAGG — sequence

Al

Rl

T

o1

! ﬁTGT AT% A

T

ACGTATTT TERTEGSAACT GCAT

AIFGGTTGTCGTCAGCT CGT{3CCGTGAGGT G CGG
[ TAAGT COJATAACGAGCECAACACTTATGATTAG
TIFGCTAACGET TCAAGCCGAGCACTICTATTCACACT
CCGT AAGGT GCGA TGATG
TEBAATCA i3 1Y RRENPITESA
GTTAC/sr_ATg CAGOGGGTTGCATTT
GAGTANCA ATCGGTCTCA

ALNGACGGTA]
JCCACCTGH

ABAGGAAT

ACATGTGG

TAATTCGA

ACCCGGGT
ACGTATTT]
TGGITGT (Y
TTAAGT CCY

TGCTAACGET

"AAATGTAT]
[ROiyPeRtidAAG
CGT]
CATAACGA!

s

RISEAIUENCE
TGATA(,GCGAGGAACCT

GIT TGCATTATGTAGAAA
TGCATACAAGGTGCTGC
(CCCGTGAGGTGT CGG
GCAACQPCTTATGATTAG
INGCACTCTATTCACACT

(TEACCGT A4
CAAATCAG
GITAC

Jdod0>4449>0

GAGTA
T TCGGATT
TGGATTCA
CGCCGT.

=

RENPERHAAT

W T]
S car oot

EA6MEE T GCA

TseNieats

GCCAMNHAISRLBREVEELSKRPVSCPECPDV
TATCCGGGGECTACAC
ACAGCEGGTTGCATTT
ICCAAAAATCGGTCTCA
ACTCGACTCCATGAAG
ICACATCAA 147 O denticanis NA
CCGT CTATGCGA B155 16S

AKGACGGT KT
GCCACCTGA
AAAGGAAT
ACATGT

ACCCGEGT

ACGTATTT]
TCGITIGICGL

a4 N -

?GT ACGI

TEQRAATEGT AT)

A(:(‘I(‘[‘T

(CCGCA(

TERGGAACT GCAT/

GBI AANA LSERRAKAV
CGGCAACGATGAAACT  pol ynucl eoti de
CAAGCGGAGG  sequence
DGCGAGGAACCT

ATTATGTANAAA

ANCAAGGTGCTGC

FAGGTGTCGG WD 2005/ 112993

TGATA(
GI'TGC

CCCGT

eqgquence

qdﬁ‘% | B200

PPOBdEY?

Amino-
terminal
polypeptide
sequence

N§ SE/EESNdTHNHEMABNTGEAMMROLYDDDDKDRW

GSELEICSQYHMGI

136

pBAD-TOPO
Amino-
terminal
polypeptide

sequence

NA MGSGSGDDDDKLALM

137

Amino-

sequence

[ vector

terminal
polypeptide

NA MGTTTTTTSLHM




GITAAGI CCCATAACGAGCGCAACCCTTATGATTAG
TTGCTAACGGT TCAAGCCGAGCACTCTATTCACACT
WORWAATIIDAAGCGT GCCGAGGAAGGAGEEGATGATG PCT/IB2005/000822
TCAAATCAGCACGGECCCTTATATCCGE3GCTACAC
ACGTGTI TACAATGGT CGGT ACAGCGGGT TGCATTT

R R Crrak AlENE

“@@ATTCG(@A@nﬂmwmmmcmmmemmmcenCTCTATGCGAT
Eggi iggi ;BMC%éTAT %%ﬁ%m/xi ETE Té AAé EGTi: ;éFAG fTAATTAAGTGAG
L

SACCT GGG ACGTCG:{AACGQ%&RK@?@@ AHACH G@%C%TGAAACTCA

\%AATT@W@ SCACAABBGGAGTGRAACS EGRETIDEGCACAAGCGGAGGAA

R et

NACTG CATACAAG GTG CTG dRPCGGGTTTAAATGTATGTTGCATTATGTAGAAATA
5T TGT CGT CAGCT CGT GCLGT GAGGEEATEIE T CGGAACTGCATACAAGGTGCTGCAT

\GTCOCATAACGAGOGCARCCCT TIATGAT

[ AACGGT TGCAAGCCGAGCACTCTAT Eié%ﬁeCTCGTGCCGTGAGGTGTCGGGTT
\CCGT AAGET GCOGAGGAARGACCOAAGTACCATAACGAGCGCAACCCTTATGATTAGTTG
AATCAGCAQGGECCCTTATATCCGG é@éﬁQ@\AGCCGAGCACTCTATI’CACACTGC
F GGTCGGT ACAGCGRE

\GCT AAT CCORAAAATICAES é%fGCGAGGAAGGAGGGGATGATGTC

ST CTGCAACT CGACT QBAR CANEBIATE GCCCTTATATCCGGGGCTACACAG
;rAATCGCACATCAAc%@g%G TTGOATTTAG
i § NA CACCI:CGTAAACGATCI:TCAM

AAGACAGT AT[GCGCCTIRAFACRAMPAARTA GG EAAAAARRBGTCTCAGTT

SGAGT ACGT CGGCAAUGATEAPACAGTODEGRACT ACTHICATGAAGTTG

>00>0000>0W2 Q0

TGACGGGGGOCCGCAC, A TCAGCCATGGT
[TAATTCGATGATAQ AEECNCATC A Geea
T TAAATGTATIGTNGCATRARATAAGAAA
TRGGTATTT @;Idbhl@@ﬁNiéT ) |C@MG@(DG’PTA%—ACGATGCTCACCGGCTCTATGCGA
RS o s
T AAGT %ﬁﬁ%caccwccc GGGCTAATAGA.AATAATTAAGTGA
TICTAA BAAGCCNANCACT (EATACRTAGEGABIACGTAGGLABAGATGAAACT
%C@W&Gmmﬁﬁﬁ%%G(ﬁ’é@écéééACAAGCGGAGG
AGACAGTAT AATAGAAATAAT TAAGT GAG

QCACCT GGOSREERCT CAGCAACTXTCAASRIA TBT DEBATGATARRLCGAGGAACCT
PCT/ | B200%/ 000822 B0 SEQrACECONGEGNETAATETEEGT ENAATTATGTAGAAA

Spquence pol ynucl eof i de TACOTATIT CTTCGGAAGTGCATACAAGGTGCTGC
AAGGAAT TGACGGGGEGECCOGCACAA

ATGGTTGTCGTCAGCTCGTGCCGTGAGGTGTCGG
GTTAAGTCCCATAACGAGCGCAACCCTTATGATTAG
TTGCTAACGGTTCAAGCCGAGCACTCTATTCACACT
GCCACCGTAAGGTGCGAGGAAGGAGGGGATGATG
TCAAATCAGCACGGCCCTTATATCCGGGGCTACAC
ACGTGTTACAATGGTCGGTACAGCGGGTTGCATTT
ACGTGAGTAACAGCTAATCCCAAAAATCGGTCTCA
GTTCGGATTGGAGTCTGCAACTC

140 O. denticanis |NA CACGCCGTAAACGATGCTCACCGGCTCTATGCGAT
B126 168 AAGACAGTATGGGGCTAATAGAAATAATTAAGTGAG
rRNA CCACCTGGGGAGTACGTCGGCAACGATGAAACTCA
polynucleotide AAGGAATTGACGGGGGCCCGCACAAGCGGAGGAA
sequence CATGTGGTTTAATTCGATGATACGCGAGGAACCTTA

CCCGGGTTTAAATGTATGTTGCATTATGTAGAAATA
CGTATTTTCTTCGGAACTGCATACAAGGTGCTGCAT




sequence CATGTGGTTTAATTCGATGATACGCGAGGAACCTTA
CCCGCGGTTTAAATGTATGTNGCATTATGTAGAAATA

WQGIAATINET TCCGAACT GCATACAAGGT GCTGCAT

PCT/IB2005/000822

GGT TGTCGTI CAGCT CGT GCCGT GAGGT6T CNGGT T
AAGTNCCATAACNAGCGCAACCCTTATGATTAGTTG

\

2

CINA

e W]

I

PN SRR

LA N

TTCGCT/
denti cani §
7416S A
QCACCT GG
AAGCGAATTH
QATGTGGIT]
AQCCGGGETTT.

qGITGTCGT

CTCCCAT

TCAGCACGGCCCTTAT
[GGT CGGTACAGCGEGG
GAGTAACAGCTAATCCCAAAAAT
TTGGAGT CTGCAACTCGACT
CATNAGCERTCGHARENT GCNEAARAGGABEERATGATGTC
E NA CACGOCGTAAA
(GGGCTA
GCAAC(

JGTATTTTCI TCGGAACT(

AGT NAT CGCA

ANGACAGTATG
FAGTACGT CG
NCGGGEGEECCA
[ AATTCGATG
AAATGTATGT

CAGCTCGT G

ACGAGCCES

ACCCT

ATNCGGRETTATRGRCAGCTCGTGCCGTGAGGTGTCGGGTT

CAﬂt@f@Eéﬁi%t\G@mmAAAATCGGTCTCAGTT
IATACE

TGCATT
ICAT ACAASOICEF TANRATCGCACATCAGCCATGGTGCGG
CGT GAGRERIERGT

IK@E&E@ﬁG&%CGAGCGCAACCCTTATGATTAGTTG
FGAAGCCGAGCACTCTATTCAGACTGC

B AERG A  Rcacraonon

RTEAREATR CTRAGTAGAGRRAGRIETGCATTTAC

%@iﬁg TGCAACTCGACTCCATGAAGTTG

T
ATCGATTAGITG

dtRaccarT
AATCAGCA
TGTTACAA
T GAGTAAC
GGATTGGA
IACGCCGTA
AGACAGTA
ICCACCTGG
AAAGGAAT
ACATGT GG
ACCCGCGT]
ACGTATTT]
TGGITGIQ

TAAGING
TGCTAACG
HCT/ 1 B200
Jequence

TNAAATCAG

- Naltabh-Ta¥alalal:

JACCGTAAGBI

X ReER
» TAT]
I GGTCGGTA(
RELTYCIep

SEEEEEAACT
NACGATGCTC
TGGGGCTAAT
SGAGTACGT(
TGACGGGGX
TTTAATTORA
TTAAATGTAT

CATAACGAG
GTTCAAGCCH
b/ 000822
GI'CNCCGT A
ICACGGCCCT T

LACCGE
ANGAA/
TGGCAA(
LCCNCA(

TCTTNGGAAGT GCATH
GT CAGCTCNT
PGCAACK
NAGCAC]

NAGGTG
[ATATT

C 152

TGATA(
GINGC

GCCGI

51 SE

NATCTA
GGAGH]
ATCCQ
AGCGH
tHGAAAAAT

SACRCRETAMACGATGCTCACCGGCTCTATGCGAT
ARG APACTIAT GGGGCTAATAGAAATAATTAAGTGAG

GTACGTCGGCAACGATGAAACTCA
?wg—m‘@quﬁ(aGGGCCCGCACAAGCGGAGGAA
TR TTAART S CARTGATACGCGAGGAACCTTA

%@ﬁ%ﬁ*&iﬁ%‘?g CATTATGTAGAAATA

SEATAAAACTTCROMETRCATAG NS GTGCTGCAT
A &S e AR G TGAGGTGTCGRGTT

%GAG CGCAACCCTTATGATTAGTTG

ARG GEITOAAGCCGAGCACTCTATTCACACTGC

ngCGAGGAAGGAGGGGATGATGTC
PO PACRARE GRS TIAHATAARGGGCTACACAC

GTET THOAARBEGECGETAEAGENAGTTGCATTTAC

%&@W@EEAAAATCGGTOTCA@W
CGGATTGGAGTCTGCAACTCGACTCCATGAAGTTG

GATTCGCTAGTAATCGCACATCAGCCATGGTGCGG

TGAATAC

142

O. denticanis
B135 16S
rRNA
polynucleotide
sequence

NA

CACGCCGTAAACGATGCTCACCGGCTCTATGCGAT
AAGACAGTATGGGGCTAATAGAAATAATTAAGTGAG
CCACCTGGGGAGTACGTCGGCAACGATGAAACTCA
AAGGAATTGACGGGGGCCCGCACAAGCGGAGGAA
CATGTGGTTTAATTCGATGATACGCGAGGAACCTTA
CCCGGGTTTAAATGTATGTTGCATTATGTAGAAATA
CGTATTTTCTTCGGAACTGCATACAAGGTGCTGCAT
GGTTGTCGTCAGCTCGTGCCGTGAGGTGTCGGGTT
AAGTCCCATAACGAGCGCAACCCTTATGATTAGTTG
CTAACGGTTCAAGCCGAGCACTCTATTCACACTGC
CACCGTAAGGTGCGAGGAAGGAGGGGATGATGTC
AAATCAGCACGGCCCTTATATCCGGGGCTACACAC




ACNTGI TACAATGGT CGGTACAGCGGGTTGNATTT
ACGTGAGTAACAGCTAATCCCAAAAATCGENCTCA

WGRTBEENDT GGAGT CTGCAACTCNACTCCATGAAN PCT/1B2005/000822

GITGGATTCCTAGTAATCGNACATNAAGCATGGTG  CGGTGAATAC 153 O
dentl cani s NA CACCGCCGTAAACGATGAATACTAGGT GTAGGAGG

Bl

)

G

I O T S SOSANT S A N Ar\r‘r\l\ ATI\M

=RANA,

GHRECES

GAGTA

PSR AP OASATHRER,

pol ynucl eoti de

A
A

TCGGT TAA
CTGITACK

CTCAAAGGH
CCTTACCA(

5T CCGGCAAC
CAGCATTGA

MAT TGACGGEGG0CK
TIGGAGTATG[ GGT TTAAT TICGACGK,
BGGCT TCCTCI
GAGATAAGC(TTCCI:%@GXX)A(Q@@K@@@TCTGCAACTCCACTCCATGAAGTTG
GTGCATGG TGTCGTCAGCTCGT(
GAGCH
infeee!

GACARELING GEIRETAOAGCGGGTTGCATTTAC
CTAATCCCAAAAATCGGTCTCAGTT

O AGTCACHIET AATCGCACATCAACCATGGTGCGG

H e

AT GCCGT
ACGTNAAA
CACACGTA
CACCGCN
NTTCQ
GTCGGA
54 O de
CGCCGTAA
GACGGTAT
)CACCTGGG

aTalak_Fa)

O TS

ATGITGGTT]
[CCGEGGTTT]
[GTATTTTQ
BT TG CGl|
\MAGT CCCAT]
LTAACGGT T}
PACCGTAAQ

BT GT TACAA
5T GAGTAA(Q
PGGATTGEA
PCT/ | B20(Q

I T _ N W oW ot W oW oW a W a

AMAATCAGCACGGCCCTTAT

{25
=

GAA
MEEAN

nticanis
ACGATGCTCA

GAGTACGT C(

TAATTCGAT(
AAATGTATGI
TTCGGAACT(
ICAGCTCGT (]
AACGAGCGCA
CAAGCCGAG
IGT GCGAGGAA

TGGTCGGTA(
JAGCT AAT CCA
GICTGCAAC]
5/ 000822

CAGCG3

[ TGCAT]
BCATAC,
PCGT GAS

CACTCT.
AGGAGA
[ATCCA

CAAAAA
[ CGACT]
52 SEMOSD

TA A A A AT AT G GGGCTAATAGAAATAATTAAGTGAG
ACAA(
TCOC(
GCAA(

ReJUehdAGTAAT GCC/

CCGEC]
(CGCGECTAATAGAAAT
BGCAACK
AGGAAT TGACGGEGEECCPGCACAN
PATACG

AACCCT |PAPEAAEABTEGCCCTTATATCCGGGGCTACACAC

ACGATGCTCACCGGCTCTATGCGAT

BeeSEe

(GARGACGTACGTCGGCAACGATGAAACTCA
AN ITIGRCGGGGGCCCGCACAAGCGGAGGAA

ST RATFEE AT R G annceTTA

SO ENPAATET A EGTEGCATTATGTAGAAATA
XZXTTFM@‘F@A&GGB&@TGCATACAAGGTGCTGCAT

w%@? gGel%AGGeI'GTCGGGTT

AARTIGOATARBGAGCGCAACCCTTATGATTAGTTG
Eﬁrﬁ@’é@@%&i@eCCGAGCACTCTATTCACACTGC
GCGAGGAAGGAGGGGATGATGTC

%ﬁ%@%@emeGTACAGCGGGTTGCATTTAC

TGA
%@&@&@CTAATCCCAAAAATCGGTCTCAGTT
CEBXIAGGASI CTGCAACTCGACTCCATGAAGTTG

%ﬁ%@@@m&mﬁw\mm%

Nanme Target DNA

belguence
155 O dsg
CACGCCGTA

OCAenti€dnisT
j i's
R

rRNA
polynucleotide

sequence

CACCGH

AAT
NA

mmﬁmm
ﬁ@f&%ﬁ;GGGCTAATAGAAATAATTAAGTGA
GCCACCTGGGGAGTACGTCGGCAACGATGAAACT
CAAAGGAATTGACGGGGGCCCGCACAAGCGGAGG
AACATGTGGTTTAATTCGATGATACGCGAGGAACCT
TACCCGGGTTTAAATGTATGTTGCATTATGTAGAAA
TACGTATTTTCTTCGGAACTGCATACAAG GTGCTGC
ATGGTTGTCGTCAGCTCGTGCCGTGAGGTGTCGG
GTTAAGTCCCATAACGAGCGCAACCCTTATGATTAG
TTGCTAACGGTTCAAGCCGAGCACTCTATTCACACT
GCCACCGTAAGGTGCGAGGAAGGAGGGGATGATG
TCAAATCAGCACGGCCCTTATATCCGGGGCTACAC
ACGTGTTACAATGGTCGGTACAGCGGGTTGCATTT
ACGTGAGTAACAGCTAATCCCAAAAATCGGTCTCA

GTTCGGATTGGAGTCTGCAACTC




B267 16S AAGACGGTATGGGGECTAATAGAAATAATTAAGTGA

r RNA

GCCACCTGGGEGAGTACGTCGGCAACGATGAAACT  pol ynucl eot i de

WOARAGENNT TGACGGGEGECCCGCACAAGCGGAGSG  sequence PCT/IB2005/000822

AACATGTGGTTTAATTCGATGATACGEBAGGAACCT
TACCCGEGTTTAAATGTATGTTGCATTATGTAGAAA

oS AN

TR !
PG

€

T

dHaaGT oK
TGCTAACH

JCCACCGT A1
T

FACCECCCTT

NANT T O

CATAACGACC
AGGT GCGA(

ﬂW@@@C@@AAC(
BBCASECCCACCACT AAAA

GCGAGGAAGGAC
M%ATC(%@&,@R@Q@GAGTACGTCGGCAACGATGAAACT
PARBETEEET ACAGCHCRAAGEANTIGACGGGGGCCCGCACAAGCGGAGG

TQ
Siined s
CTAGTAATCGCACAT(
i 3 NA CACGUCGTAAMAATITEACEREEE A

NAGACGGTAT|GGGEC]
SGAGT ACGT QGGCAA(
T GACGGGGGICCGCA(
CATGTGETTTAATTCGA
TTAAATGTATIGTTGCA
TCTTCGGAAC
STCAGCT CGIIGCCGT
ICCAACK,
GTTCAAGCCGAGCACT CT,

BAAGGA
ATATC

ICCAAAA
ACTCH

TGATA(

[TGCAT/

CACRTCATAAR GATGCTCACCGGCTCTATGCGAT
6@@%@@GCTAATAGAAATAATTAAGTGA
TGATG

WTAATTCGATGATACGCGAGGAACCT

TROCROGEETHE AAATCTARATICCAB ADGTAGAAA
N@Q%EAAGGTGCTGC
YL %&%T@@GGTGTCGG
ANAAGHRSCATAAGGAGCECAACCCTTATGATTAG
e AT T CAAGCCGAGCACTCTATTCACACT

TGTAGAAA
&%WTGCGAGGAAGGAGGGGATGATG

I BERGEOBGBACGGCCCTTATATCCGGGGCTACAC
JA%&@?GGTCGGTACAGGGGGTTGCATTT
AL OAQTFACAGCTAATCCCAAAAATCGGTCTCA
EIGETMGACGAGTCTGCAACTC

T A
a1 Ol TAJ

GIGAGT
bT TCGGAT
TGGATT

d
1
I-
/
(
1

A

D

Target DN
LACGCCGTA
MGACAGTA
[CACCT GG
MAGGAATT(
CATGTGGT T
¢CCCCGGTTT]

ECGTATTTTC

(
/
(
A

005/ 112993

SR AT

MGTAATCC

PCT/ |. B4
R ale:
AAOBACEGCT (
TGGGCECTAA]
GAGTACGT C(
ACGCGEEECC]
TAATTCGAT(
AAATGTATG]
TTCGGAACT(

GCAACTCGH
4005/ 0

SCATAG

'ﬁgAﬁP
BCACAT

157
PACCGA
[AGAAAIFAD
BGCAACA
PGCACA|
PATACG
' TGCAT

"YY*I'TrY‘I\TTT

CGATGCTCACCGGCTCTATGCGAT
%W@GGGCTAATAGAAATAATTAAGTGA
. @%&W@A’RGATGAAACT
0822 53 SE D NO
SAANGRAATIFASCREGGCCCGCACAAGCGGAGG
BRCRAGECCATTABBRBATGATACGCGAGGAACCT

G%%ﬁ%ﬁﬁ%ﬁf<]§*[‘\l@rcaTTcaCATarATGTAc-aAAA

| eot
&@%ﬁiﬂ@iﬁvg Eggﬁﬁﬁgﬁ@CATACAAGGTGCTGC
ﬁﬁ@@iﬁé@@@TéAGCTCGTGCCGTGAGGTGTCGG

Eﬁr@éﬁ@ﬁtxmemCGCAACCCTTATGATTAG
TTGCTAACGGTTCAAGCCGAGCACTCTATTCACACT
GCCAGCGTAAGGTGCGAGGAAGGAGGGGATGATG
TCAAATCAGCACGGCCCTTATATCCGGGGCTACAC
ACGTGTTACAATGGTCGGTACAGCGGGTTGCATTT

ACGTGAGTAACAGCTAATCCCAAAAATCGGTCTCA

GTTCGGATTGGAGTCTGCAACTCGACTCCATGAAG
TTGGATTCGCTAGTAATCGCACATCAA

147

O. denticanis
B155 168
rRNA
polynuclectide
sequence

NA

CACGCCGTAAACGATGCTCACCGTGCTCTATGCGA
TAAGACGGTATGGGGCTAATAGAAATAATTAAGTGA
TGCCACCTGGGGAGTACGTCGGCAACGATGAAACT
CAAAGGAATTGACGGGGGCCCGCACAAGCGGAGG
AACATGTGGTTTAATTCGATGATACGCGAGGAACCT
TACCCGGGTTTAAATGTATGTTGCATTATGTANAAA

TACGTATTTTCTTCGGAACTGCATACAAGGTGCTGC

ATGGTTGTCGTCAGCTCGTGCCGTGAGGTGTCGG




GGT TGTCGI CAGCT CGT GCCGT GAGGTGTCGEGT T
AAGTCCCATAACGAGCGCAACCCTTATGATTAGITG

wWQRARAEIDT CAAGCCGAGCACTCTATTCACACTGC PCT/IB2005/000822
CACCGT AAGGT GCGAGGAAGGAGEGGAIPGATGT C
AAATCAGCACGGECCCTTATATCCGGEGECTACACAC

DT Coc AR TRt

SGATTGGAGT CTGCAACTCGACT SNAGIGCATAACGAGCGCAACCCTTATGATTAG

\TTCGCTAGTAATCGCACATCA @q T TATTCAGACT
bnt i cani § NA CACGCLCGT
365 16S AAGACAGTAT mrﬁ&@A@@ﬁMMﬁTﬁﬁ@ﬁ@%AG%%GGATGATG
CACCT GGGRAGTACGT CHICAAS SARPEAGANC Gt Y OHATRIECERGGCTACAC

NGGAAT TGACGGGEGECCCECA CEEETTOC
ATGTGGTTTAATTCGATGATA! Eitdtacaacaca ATTT

CCGGGTTTAAATGTATGTTGCAT TAGGTAAARAMPAGCTAATCCCAAAAATCGGTCTCA

GTATTTTCTTCGGAACT GCATéA 4 B EGGA T AIAGTCTGCAACTCGACTCCATGAAG
GTTGTCGT CAGCTCGTGCCGT
T OCCAT AAGCAGRGOARGCCTT AGTAATCGCACATCAACCATGGTG

TAACGGT TCAAGCCGAGOACT CTATEGBTACTGC
ARGt GT AN e).wﬁ%@ﬁwWCGmeCTCACCGGCTCTATGCGAT

AATCAGCAQR TATATCOX
TGTTACAA %ACA&G&W&W@GGGCTAATAGAAATAATTAAGTGAG
TGAGT AACIBITA AAT COQAAAAA TR TG EAG TACGTCGGCAACGATGAAACTCA

TTOoCTA ATCAGICARRAL
T TCoCT A ARl A SRR RATRAECTAGAFCEEAGGAA
enti cani §9M“€9ACGCCGTAAA@@@T@§E&W@WG@@OGAGGAACCTTA

366 16S PAGACAGTATICCCCCAATAGETATONTEAARE TAGAAATA

Ao ST AT O PRI gL o 02 e
TGTGGT TITAATTCGATGAT ACGEEATGVRTI TAE OM0 I G2 rGTCGGGTT

CT/ | B200B/ 000822 |54 ?EE%A%%&AT%@& { ATGATTAGTTG
Egg'z\'?"rllgl"?'CTTC%AACFC[SCATAO AT GEARGCCGAGCACTCTATTCACACTGC
§GTTGTCGTICAGCT CGT GJCGT GABRETSIBAGTT GCGAGGAAGGAGGGGATGATGTC
AAGT CCCATIAACGAGCGCAACCCT A B CCCTTATATCCGGGGCTACACAC
GTAACGGT TICAAGCCGAGTACTCT. QTT@%

A COGT AAGET GOCACCAAGCACCIE T FABBATG GTCGGTACAGCGGGTTGCATTTAC

AAAT CAGCACGGOCCT TATAT COGRABATAGACAG CTAATCCCAAAATCGGTCTCAGTT
PTCT TACAAT GGT COGTAQACCCEd A ABE S tcTacaACTCGACTCCATGAAGTTG

GATTCCCTAGTAATCGCACATCAACCATGGTGCGG

QWa QO

AT OO0 >

TCAAT
149 O. denticanis |NA CACGCCGTAAACGATGCTCACCGGCTCTATGCGAT
B171 16S AAGACAGTATGGGGCTAATACGAAATAATTAAGTGA
rBNA GCCACCTGGGGAGTACGTCGGCAACGATGAAACT
polynucleotide CAAAGGAATTGACGGGGGCCCGCACAAGCGGAGG
sequence AACATGTGGTTTAATTCGATGATACGCGAGGAACCT

TACCCGGGTTTAAATGTATGTNGCATTATGTAGAAA
TACGTATTTTCTTNGGAACTGCATACAAGGTGCTGC
ATGGTTGTCGTCAGCTNGTGCCGTGAGGTGTCNGG
TTAAGTNCCATAACNAGCGCAACCCTTATGATTAGT
TGCTAACGGTTCAAGCCNANCACTCTATTCACACT

150 O. denticanis |NA CACGCCGTAAACGATGCTCCCGGCTCTATGCGATA
B172 16S AGACAGTATGGGGCTAATAGAAATAATTAAGTGAG

rBNA CCACCTGGGGAGTACGTCGGCAACGATGAAACTCA




GIGAGTAACAGCTAATCCCAAAAATCGGTCTCAGT T
CCGATTGCGAGI CTGCAACTCGACTCCATGAAGI TG

WGQATIBARIDAGT AATCGCACATCAGCCATGGTGCGEE  TGAATAC B61/1KR2005/000822
denti canis NA CACGCCGTAAACGATGCTCACCGGCTCTATGCGAT

8368 16S AAGACGGTATGGGECTAATAGAAATAATTAAGTGA

Wl ol WY = =l

Im\w el |

rRNA

&S sequence

ANCAT GT GGRoiyadiga@ida
NCCCGGGT T,
N\CGTATTTT
[ GGT TGT CGETCAGCTCGT

T
T
A

TAAGT C(
TIFGCTAACG]

CCGTAA

TCAG

GITACH

GAGTA4
TCGGATT(
GGATTCG
denti cani 9
BH56 16S
QCCACCTGH
QAAAGGAAT]
AACATGTGG
TACCCGGGT
ACGTATTT]

T

T

TAAGACAGTA

EeTAT
TCGGAACTTGCAT.

CATAACGAGC
5T TCAAGCCG

SGAGT CTGCAACT CCGA
5 NA CACCHCCGT AAREEFAT:
[eeeeu
SGAGT ACGT GGCAAC
[ GACGGGEGEEOCCGECAC
[ TTAATTCGATGATAC
[ TAAATGTATIGT TGCA
I CTTCGGAAQTGCATA

CTAGTAAT CECACAT CAGETAAGEAGE: G CRCTTRYATACGEEG CIACACAC

GGGGGCCCGCACAAGCGGAGGAA
TTCGATGATACGCGAGGAACCTTA
vEERGFOGEAAATGTATGTNGCATTATGTAGAAATA
GTATEATCTAGGGAACTGCATACAAGGTGCTGCAT
) %WGCTCGTGCCGTGAGGTGTCNGGTT

ATMACNAGCGCAACCCTTATGATTAGTTG
CAACEATTIIAAGCCNAGCACTCTATTCACACTGN

CAERR e

% GCNAGGAANGAGGGGATGATGTN

GCAT
%AATTAA %%&m TTAC

e
&ATA SR AGACH ATIARIASAATBGGNCTCAGT
[AOCCAEAGEA G BETREANCT CGACTCCATGAAGTT

WNATCGCACATNACCCATGGTGCN
(TTA

(CNBAETATGC

T&GTTGTCS
TTAAGT CCS
TGCTAACA
CT/ | B200
equence
CAAATCAG
GITAG
CGTGAGTA|
TCGGATT
GGATTCG
enti cani
H457 16S.

4N 01> -

&1, @BkHoakis INACG]

RS

ERNH0822
&

A CGGCCCTSTATATC(
RATMERSCaaT

AGCACI
55 SE(
AGCGT G

GCAACE

OACBCOETAAACGATGCTCACCGGCTCTATGCGAT

P GRS TATACAMTAATTAAGTGAG
CCACOIRGEBABTAGE TEEGCACGATGAAACTCA

W&%@GCACAAGCGGAGGAA

g%‘ﬁﬁ%ATTCGATGATACGCGAGGAACCTTA

ACAGCTAAT(
(GAGTCTGCA
CTAGTAATC(Q
NA CACCG

I~

b

i<

XAGVESAAAATAAE CARARGBCTTATGATTAGTTG

R CTAMATGTATGTTGCATTATGTAGAAATA

e CocaaTaGATACANSATGCTGOAT

CLCRICREGTGTCGGGTT

CTAACGGTTCAAGCCGAGCACTCTATTCACACTGC
CACCGTAAGGTGCGAGGAAGGAGGGGATGATGTC
AAATCAGCACGGCCCTTATATCCGGGGCTACACAC
GTGTTACAATGGTCGGTACAGCGGGTTGCATTTAC
GTGAGTAACAGCTAATCCCAAAAATCGGTCTCAGTT
CGGATTGGAGTCTGCAACTC
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O. denticanis |NA
B183 16S
rRNA
polynucleotide

sequence

CACGCCGTAAACGATGCTCACCGGCTCTATGCGAT
AAGACAGTATGGGGCTAATANGAAATAATTAAGTGA
GCCACCTGGGGAGTACGTCGGCAACGATGAAACT

CAAAGGAATTGACGGGGGCCCNCACAAGCGGAGG
AACATGTGGTTTAATTCGATGATACGCGAGGAACCT
TACCCGGGTTTAAATGTATGTNGCATTATGTAGAAA
TACGTATTTTCTTNGGAACTGCATACAAGGTGCTGC
ATGGTTGTCGTCAGCTCNTGCCGTGAGGTGNCGG

GTTAAGTNCCATAACGAGCGCAACCCTTATGATTAG

TTGCTAACGGTTCAAGCCNAGCACTCTATTCACACT




r RNA GCCACCT GGGGAGT ACGT CGGCAACGATGAAACT

pol ynucl eoti de CAAAGGAATTGACGGGEEGCCCGCACAAGCGGAGG
weoeosanzw3 AACATGT GGT TTAAT TCGATGATACGCGAGGAACCT PCT/1B2005/000822

TACCCGCGGT TTAAATGTATGT TGCATTATGTAGAAA

TACGTATTTTCTTCGGAACTGCATACAAGGTGCTGC
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STANCCRTAGEGTGCNAGGAANGAGGGGATGATG
%ACGGCCCTI'ATATTCGGGGCTACAC

—
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STGTTACAA
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CT/ | B20041
equence
CTGAATA
ATGTAAACK
GT AAGCGS
T GGGGAGT 4
AATTGACG
TGGTTTAA]
5 CTG G (¢
ATTTTCTT(

ATTRG
TE2RATBECGATG
FRRACTGG G
CT T CGGACCA
RO

| 924@ERRECCC
TTTGCTGEG
AT GCGAGEAA
\CGGCCCTTA
AT GGGEGAGCA
NTGCCAATCC
NAGT CTGCAA
b/ 000822

CCATCAGGT

164 O den
FANGAATACT]
CCAAGCGAAA
NCGCCGGCAA
S3GGGECCCGCA
[ TCGATGATA
CTTTTACCG
PGGACCAGCH
ITGAGGH

TGGATTCGG

CGT

GTAAAA
[CCCGAC
56 SE(
TAGTAA
L i cani
NGCTG]|
GCGITA
CGGTG
ICAAGCGHGA!
ICGCGA(C
GAAACC
TGAAK(

TCCACCTGEGGAGTACGGCCGCAAGGTTGAA
WWTTGACGGGGGCCCGCACAAGCAG

BTABACRTTCCCTTCGGGGCAGAGAGACAGGT
GETECMEAETGTCGTCAGCTCGTGTCGTGAGATG

T O SRS ARRRRAACCCCTAT

GITOTRIT ACGARCATICACT TORGGACTNANACAA
@WWGGAA@GTGGGGAC

%’?‘%@&WTC@Z@P%TATGTCCTGGGCT

ACGAPAGETNT ACARANGGCTACAACAGAGGGCAGC

%%@AG@?bXRé‘.EbﬁR?b@@GAAATGTAAT
R TOR A TG UANS GTROAMETNGNCTGOAT
GEAGTCGGAATTGCTAGTAATGGCAGGTCANGCAT
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sequence

O. denticanis
B265 16S
rRNA
polynucleotide

NA

ACGCCGTAAACGATGCTCACCGGCTCTATGCGATA
AGACGGTATGGGGCTAATAGAAATAATTAAGTGAG
CCACCTGGGGAGTACGTCGGCAACGATGAAACTCA
AAGGAATTGACGGGGGCCCGCACAAGCGGAGGAA
CATGTGGTTTAATTCGATGATACGCGAGGAACCTTA
CCCGGGTTTAAATGTATGTTGCATTATGTAGAAATA
CGTATTTTCTTCGGAACTGCATACAAGGTGCTGCAT
GGTTGTCGTCAGCTCGTGCCGTGAGGTGTCGGGTT
AAGTCCCATAACGAGCGCAACCCTTATGATTAGTTG
CTAACGGTTCAAGCCGAGCACTCTATTCACACTGC
CACCGTAAGGTGCGAGGAAGGAGGGGATGATGTC
AAATCAGCACGGCCCTTATATCCGGGGCTACACAC
GTGTTACAATGGTCGGTACAGCGGGTTGCATTTAC
GTGAGTAACAGCTAATCCCAAAAATCGGTCTCAGTT
CGGATTGGAGTCTGCAACTCGACTCCATGAAGTTG




GIGCCATAACGAGCGCAACCCTTATCTTTAGITGC

CATCAGGT TTTGCTGEEGACTCTAAAGAGACTGCC
WGREGHANGA T GCCGAGGAAGGT GGCGATGACGT CA PCT/IB2005/000822

AATCAGCACGGECCCT TACGT CCGGGEGEGRACACACG

TGT TACAATGGGGAGCACAGCAGGT TGCTACACGG

O LA T
A T ANOTT

GATTCCCT AGTAATCGCGCATM(IGACWIBTKNT@@‘EMAT@&A@CATGGTGCGG
denticani 3§ NA ACAGTAAACGGWCGCTGTTTGCGATACAC
B17 16S GGTAAGCGGOCAAGCG TAAGTATTCCAC r RNA
drGGCGAGT ACGCCGECAACGGTGAAACTCAAAG  pol ynucl eot i de

VW WV

TGA :biééqﬁéas#%: \itbﬁs%ﬁf CE RS SACCGGCTCTATGCGAT
GGTqmrT " AT TT T A PO G G HATE GGGCTAATAGAAAT AATTAAGTGA

TTTTCTT mCC‘AGCCTGAAG(EG‘C‘K&:PG@@GAGTACGTCGGCAACGATGAAACT

GTCGTCAl W%TGA@_@% ACGGGGGCCCGCACAAGCGGAGG
GOCATAA @

GCGCCAACCCTTA
TOAGGTTIS mﬁ@ TAATTCGATGATACGCGAGGAACCT
CGTAAGATT GCGAGGAAGGT GGG G TAAATGTATGTTGCATTATGTAGAAA
TCAGCACIEEOCCT TACGT COGH TCGGAACTGCATACAAGGTGCTGC

GI TACAATBEGGAGCACAGCAGG|
CGTGAT[ECCAAT CCGIIAAAACTAXCIITICAGTET CAGCTCGTGCCGTGAGGTGTCGG

TCGAAGT CTGCAACQCGACT WTAACGA(PXG%ACCCTTATGATTAG

TTCGCTAGTAAT CGOGJATCAG
005/ 1129p3 PCT/ | B3005/ 0f %PEAA@?G@E@A@CR@AG%%CTATTCACACT

arget DNA Sequencg 166 (GHCCRITGTANGGTAPEAGGAAGGAGGGGATGATG

CAGT AAACGATGAATACT COTTGRA AB&RBCCTTATATCCGGGGRCTACAC
TACACGGTAAGCG@OCAAGOSAAAGE%‘?‘%% rgﬁg

ATTCCAQCT GGGGAGT ACGCCGASANEEEHEAATE BT GAGEACHECABGTTGCATTT
CTCAAAGGAAT TCACGHEEECO ABGAGREFARCABRTUANCECAAAAATCGGTCTCA

%ﬁgg GTGGT T$w$$(3” @Wﬁg@aﬂﬁaCAACTCGACTCCATGAAG

CGGIATTTTCTTCEGACCACEPAARCEETAGTAATCGCACATCAACCATGGTG
GCATGGI[TGT CGT CAGLT CGT GeEH@MAFAGT

TAACTCCCOATA ’\Q"\ afe A‘P(‘(‘TTAT(‘T
ST T GOy Cete sy AT S JSARBRSEI ARARGATGC TCACCGGCTCTATGCGAT
CTGOCGT BROIASAT GEGAGGAABGRGGEGEAT GGGGCTAATAGAAATAATTAAGTGA

GACGT CAAAFRAGCA T@%WAGTACGTCGGCAACGATGAAACT
B AR o -GG A A ARG TE S ACE GG EECCCECACAGCEEAGG

sequence AACATGTGGTTTAATTCGATGATACGCGAGGAACCT
TACCCGGGTTTAAATGTATGTTGCATTATGTAGAAA
TACGTATTTTCTTCGGAACTGCATACAAGGTGCTGC
ATGGTTGTCGTCAGCTCGTGCCGTGAGGTGTCGG
GTTAAGTCCCATAACGAGCGCAACCCTTATGATTAG
TTGCTAACGGTTCAAGCCGAGCACTCTATTCACACT
GCCACCGTAAGGTGCGAGGAAGGAGGGGATGATG
TCAAATCAGCACGGCCCTTATATCCGGGGCTACAC
ACGTGTTACAATGGTCGGTACAGCGGGTTGCATTT
ACGTGAGTAACAGCTAATCCCAAAAATCGGTCTCA
GTTCGGATTGGAGTCTGCAACTCGACTCCATGAAG
TTGGATTCGCTAGTAATCGCACATCAGCCATGGTG
CGGTGAATA

—




CTCAGT TCGGATCGAAGT CTGCAACCCGACTTCGT
GAAGCTGGATTCGCTAGTAATCGCGCATCAGCCAC  GGCGCGGTGAATA 167
w@20danti9sani s NA CGCACAGTAAACGATGAATACT CCCTGT PTTIRMNGS/000822

B421 16S ACACGGTAAGCGGCCAAGIGAAAGCGTTAAGTATT

r RNA

CCACCTGGECGAGTACGCCGECAACGGTGAAACTC  pol ynucl eot i de

~ f"f"/\‘(;f:'/\
i%TC@Tm@%@@W ACCCG G G

(‘Qﬂllﬂhf‘ﬂ

5/ 000822
sequence (
TTAAATTG ¢
CGAGCGCAA(

[TGCGAGGAA(

ORTTTACACGCCGT AMRCGATGCTCACCGGCTCTATGCGAT

gwGGGCTAATAGAAATAATTAAGTGAG

CGGACCAGCGET GAAGH
CGTGCCGHTGAG

LCCTTA[
TGCTCIII?«:TCTA&%&&

GRACE TGAGEAGTACGTCGGCAACGATGAAACTCA
ARAGAATHIAEGGGGGCCCGCACAAGCGGAGGAA

ATTCGATGATACGCGAGGAACCTTA
G EEEACMAATGTATGTTGCATTATGTAGAAATA
séﬁﬂﬁﬂi@G’XA@?‘FcGcaAAcTGCATAc:AAGcaTe.CTGCAT

1 GWWT@@Q}'GTCGGGTT

ﬁ%ﬁggﬁ'\'ﬁmACACTGc

AGABRGGATGATGTC

B AT LY CTGCAACTCGACTCCATGAAGTTG
ATCGCACATCAGCCATGGTGCGG

OXTZ A LN N

CATTCGCTA
16S GAGTT
mucl eoti d
$equence.

BUGREE not
They are

C GCACAGCAGHI TGCTA
%ﬁ@m- AAAACTPACREREAETRGGGCTAATAGAAATAATTAAGTGAG
N GCCAACCCGACT [D0ATCASGEGHEAGTACGTCGGCAACGATGAAACTCA

R TR o e M o,

pr es AT GTRGTRBAAHIGRATGANACGCGAGGAACCTTA

CGATGCTCACCGGCTCTATGCGAT

CCCGGGTTTAAATGTATGTTGCATTATGTAGAAATA
CGTATTTTCTTCGGAACTGCATACAAGGTGCTGCAT
GGTTGTCGTCAGCTCGTGCCGTGAGGTGTCGGGTT
AAGTCCCATAACGAGCGCAACCCTTATGATTAGTTG
CTAACGGTTCAAGCCGAGCACTCTATTCACACTGC
CACCGTAAGGTGCGAGGAAGGAGGGGATGATGTC
AAATCAGCACGGCCCTTATATCCGGGGCTACACAC
GTGTTACAATGGTCGGTACAGCGGGTTGCATTTAC
GTGAGTAACAGCTAATCCCAAAAATCGGTCTCAGTT
CGGATTGGAGTCTGCAACTCGACTCCATGAAGTTG
GATTCGCTAGTAATCGCACATCAGCCATGGTGCGG
TGAATAC
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O. denticanis |NA
B366 16S
rRNA

polynucleotide

sequence

CACGCCGTAAACGATGCTCACCGGCTCTATGCGAT
AAGACAGTATGGGGCTAATAGAAATAATTAAGTGAG
CCACCTGGGGAGTACGTCGGCAACGATGAAACTCA
AAGGAATTGACGGGGGCCCGCACAAGCGGAGGAA
CATGTGGTTTAATTCGATGATACGCGAGGAACCTTA
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wipenductmd techinglegyrvestl koowrpiol thass saibe{li,lm tHe att d0dkseribbd xyedddly in Harlow
' réﬁ&tl_b?{éit@ﬁbmt ﬁrl_é?ﬂlora?ﬁ}/ lIVEngeg nuc? m']g ﬁgrg&f faﬂ%m'térgll &8 Spring

oteln
D &Bttoh & J9s Arik Smbassive AT HFGHEPIDoRiRG- o eteah e i, Freemn
t laed Saneogn. Aibedy fragMantbogaNiico BETpIeparad Gram ths aiftibblivs B include

cERb A and PPEORLH B CARRULI I Bl ect 1 Ve doses

mne rea oeo skrl in the
art ba%dh%rPrMétmb@f/@ntlmo@erﬁer@nmrf@rurthes desited antibody can be

C@Btﬂin{phé)ﬁdtlt@l ﬂlndaﬂ'&aﬁeﬁdndémﬂ (hﬂr@rxl@yﬁio%oi@ #Hiélart, Techmques not
r,sStlLC CCOr

IIQ%S/ %e cr&,egvailra eqfn%raﬁi/dt)oﬂavéeéj a3 lnaS tﬁggqtlaé e%s %asm and Clinical
prlre'p)mmgvdﬁthcﬁdlt@n) i Aprietrogl hacgea ouwvetk, GIT (1904)aartli Mishell and Shiigi
' '@&i’s?@e%&%& W)ethdﬂ@ﬂ@ell@iér tnnﬁurﬁfbbil \W H. ﬁ%ﬁ%h %ﬂ& Cbs N% York (1980).

ast one e nucl ei ¢ acl
c 3?@?%5% @JeWFSteml tHOti"Weafﬁ thespratemred fypagy aﬁ mnawa@ssays Both
aa‘ssayeatageﬂlksowﬁ foeisome wkilldd id Gpagie SBoﬂﬁ;ﬁbl;bEmal%ad Irdoy&oclonal antibodies

agéﬁjﬁé %geob% th& rég§a3/ {)fTh%kénitJ!JocerEab fb% t?JuEd t‘f (If rsgogoﬁ substrate or

osage regli men ration
dé%féu%’fedd@&|ar0@EPCfaP'§d%q'%°chﬁﬁ%‘sbqun@ And mw@ted Beis well own | in the

aafti (gﬁ:na Q:Jeﬁéréllt i8dussibn @ACddnfuGAABH | @ Mubfesdnt T @R OMBicties see

2 e do

vg%m oipﬁ’e "Tnf‘f(ﬂ% “ﬂ'yﬁ%egﬁﬁ g'ﬂ%‘“)gkgf"ﬁ?}@f’ Rfyjgations, Oxford,
f %ﬁﬂ-)dﬁ@eﬁlﬁ@‘!ﬁp@ Astibodias tpexssotiksuppertisubsivate ismdbelwet! @sdwn in the art (see
systens. The node of adm nistration of the vaccines

of the invention can be any suitable route that

delivers the vaccine to the host. These include but

are not limted to oral, intradermal, intranuscul ar,
|ntraper| toneal subcut aneous, i ntranasal routes, and

s o s L o, I Y T ~r .



can al so be enpl oyed, where desired, such as
intradermal ly, intravenously, intranasally, or

wonoesatizaesi | | arly. Studi es have shown that, foPCeEaBIN0H000822
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t he above descri bed vacci nesiconpositions, a 30
primary inmuni zation of young animals (after 8 weeks

offo28&enbri glgéJsqugl I¥ar|o(/]/l &'Ladh@%g:t/%atl% b? ra?ory %Sqﬁ% Cold Spring

adm nistere age.

r é*%i%%?h%rﬁ'ioa/d’qbgcaﬂ?@c b'ﬁwéfr?d@d%w Reitebpers, AftibptheEngineering - A
prRactiot/ (BLWN@IW HORrebmamend Gb§t1 e93d TABdeHdaEmd n'lcﬂatles contemplated for

a r, od nedi ctice ki n

2B RS ettt BB B s 2aF 4,651 ot B dfreSoen, et
s Afpweatic anderadigastivd markersdsuebtasoklotof geJd,niemtls,t algdlinephosphatase, b-
Sfd&%@!élslﬂé% Qérom rUré‘Hsé 5ﬂub@§celr§ H%%Ee qgiiﬁjfn $@%md RAM4tion.

nd ot h er to known di ca
pr act | t' @ %ragproafl%e | émm%ma?savsc ?Hé’lh Bredeiaenegseays(Bi) can be
t e peWeawn iothepat.i Addablaimdirvesssgs bR extREPEY H&@ribed in the patent
aninABLientifib MiefRfe. £3RQ %I”S&hnglet U%te'& état% Béﬁéuﬁq\?os 3,791,932; 3,839,153;

cont ai_ner COW%[ISIH ra eut fecti've

e o G e BB P8r: A o B2 4901 POIHAE0T4: 5,984,505
dizumases; 403407 ¢;01EBE7 61 Y, 819, 278] 5011473 Oaridrsppe $e4 dsfwdiiR8 Sambrook

5358 st/ i 43R PbRild. Cud SRR DL KBl o

that may be used Detectine. Diagnestie andiPreventiokKits can

addi ti Wh@Hrééehtﬂﬁ\}eHﬁ'& ﬁﬂher%‘i’dﬁ&é@'ﬂﬁs foh% d‘e%@tlc?]eofl'r%?;g)y;o%onas spp.
osition of

1% incre pns q

ol FeiRreReptI % SBDAhe BrrPE o MRcPiRRoea of Popiyromonas
dlosmeﬁmer pdiypeptifies, pe forahyroioeeauvipotidet sequencps of tae ahdsynt invention,
i "\‘NheFém thedp2adRe fd?rtﬂé n-llia@otﬁbﬁ%ﬁﬁ&% lé:%cafl\%r gfemnajegence of the

rise _netal or astic such as a
pé’ NIk N Peteagtis B% %ﬁﬁudé%awaa be gisgnosge perththecpxistence
| g syromomoasd cesibereloranprevent endrsétr dtiieodisdabe e to the occurrence of
C%Q&é {o' 1R pét%nfrﬁ]\égésen@er J)fqgé) BB’?J{'}’ %g’n‘%gggo é;ct%n% pﬁ é(peptldes or

onmpanl on ani ma
c@HﬁJ%ogad? iSBRHeApos: A8 b é%térm'“qdnblﬁé}ﬁlt anyiRodiasy IFGRahigefidizatian, and other

p hiatebivp entihoeia khoivnae ¢Rpd ek iraas kier can al so be

prepar riate er, nd. .
abol cd P T Euohl g PABHER ieBie b apiae af aoocies agains
c dieghiyioganas) An Crstabsy embedimenis, e kit/aart:lntﬂ@e@f $eit ofwiptedlnestructions or a

S psei ihdisating haané Riffs @befRfOHIRCIdior &%%gro%nésrk‘?)p Mlm ally, the kit
CCl ne COﬁpOSItIOﬂS conmposi tl ons ﬂ

accines.a
 BRERTRES il kabT G CGreiTzb PRI PRGTP O SIS SEh aPHisage comprising
atr#soB0 capdyuous aminoracide ©f aBsefdes polypepiides of BEQGU NO: 103 to 110 and
aHQde% S128 asm :oﬂg'e%t)@ﬁluem’ tﬂeh@t fuRhy é’o?qpﬂgus %o‘ﬂgérg antibody. In a

escrib bact eri a,
parw@ateme@meva@e SPregdary ARtibgdk i corauGlstie 3 Heteekle ppiety, such as
t leq., pnameymhe ihaNvardyzoha Wr:rb&rn@&ﬁfhéﬂmldnﬂnésb@rﬂtréaﬁﬁbrp Buch as alkaline

Pt ﬁysﬁﬂét%\&gor%gﬁ;gﬂgl er@)ﬂ&e@gl s {uhﬁ) %%odlmfrgbtgg?? cdd?prlses reagents

onary hear | Sease
sﬁtcéffﬁ"!ﬂ quhe é@?ﬁ'ﬁﬁ‘i@c q ab@@wmlneﬁcenh@@ax ion, the

conposilt ardfer Sibdditerd, rt%ﬂfﬁroﬁdb\é%ﬁgbﬂg fdrae d%:tel%ﬁ‘orp& Porphyromonas
Ven taln | ness

treat
e Sl bl e BB, FHERh o8 bt P Pircecatetoction o
i Wombyramarassnusigicracitls apd comarisgs lirealr least one vargaiodray firer isolated DNA
akdoRicyd c&hp?r%ﬁﬁ% fraBﬁ\Eﬂto'f Et' IeSast éHoﬁ1 15780, @g ©F 30 nileBfteY! irlich fragment

rIOdontItIS her osc eros
P i iee s tinge e alace o § RNAdRRSHIe 6noosing 2 robpedide comprising a
deéqueaseyof af leksn\s, 0, rish20)Meb gTt30icoRtRNbSs, anlilﬁtﬁécﬁtlsl al the complete amino

Y 26 8aRe e Brly 0 HBYWEBAGLHr S Nk URA IR LOMal bl second

In a fer as pect resen I Tiventio

ofsolgled dX\ W@'e?%cqwms'eaejrasmera of QHedséé%lathSa‘g“aionwcleﬁmes which
or nore periopathogenic bacteria in an animal are

provi ded. The present invention has shown that a

vacci ne agai nst one or nore periopathogenic bacteria

can be assessed in aninmal species such as nouse or

dog, particularly dog.



According to the present invention, vaccines against a
vari ety of periopathogenic bacteria can be assessed

wagbesg1zdee met hods descri bed herei nabove, i ncl edirmBRobi000822
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not limted 30 to, Porphyr@nronas, Bacteroodes,
Prevotell a, Tannerella (Tannerella forsythensis,

f qra@mteh%y&@&ie%ru%é’r%& E;&ﬁ%xﬁcméﬁ% to QBQIATrE&Q&TbeéB%pIeﬁQ {%a rl to a DNA

are degl ?q%e% or trea reventi ng
di Qe U%ﬁnp%fpe@tsiﬁﬂ?ﬁ'ﬁ%ﬁ %ﬁwmesof@éu%e@asbw fihe2® 25, or 30
b aottgupes. arfihe aslds; oF the Lomplate a@n]miailmselqﬂﬁﬁzbl éf%hfaf 213 polypeptldes of

ath@W@NQd 1 B%‘H(?Brl foo- %l XIP glﬁ)'f sggﬁd secgg %nrgglﬁ?l@ ncﬁe used to

fy bact e specl es
a 89% @?Weafeemy Bé’%@@eas as;p indelpio cgisii engoding: aanes@mm which 168

C WRNA isSencSdxa iy At N A/mbIBéMe sletRE $loRdhe oé\ﬁl&dﬁ%&n@l‘b‘#séﬁ ID NOS: 1-9.
e Cllinlica

i he 1B R BBl b SPTRR ot Brgvieqa i pempreing n at least
C Gnp §eBnsfantisndaterchtA npiacille samprisierd nuckkatidecsdqaeras of Aideast about
Va6 @bitRuoldBESHdes bhSct& nk £AR sEH IEW@S %@ﬂ) §40 55 A 12, and 111 to

b %erl ?ffferent fromthose in

33 ‘% ¥ {)d%%so%@ebP@P'ééﬁffn@ﬁntt%@d'mctpﬁEe ﬁaryplﬁrae@ of gy of the
agadlenide s¢duencesatepietet &l SEQ D NOS: 850 84)054d 1@9IRd 111 to 119, and a
Pgédn@?s%%ooﬁl@&%% 09Z ce}‘ﬁ g stego hc%ntg{n rS aeQr:]‘t%gll egljpé\g\ molecule

| nventl on, It is esirab Fr%ﬁr@o | ntro uce
c GPTRASING 4 piclsoligreseapence chpdpashfbaub % RoniBuqul eueledtides selected from

f tienaovdpicatent dfany 6iche ﬁm@ndeaéeqhaﬁ;ebmt&%ﬁ IsE@abGNbs 86 to 94, 95 to
F Oéﬂ%d1ply 14 ! ??QNWCW hy%ndl%lesr o0 or a lylgﬁngepbc%mglags o any of the

turet pI ca ycontalnsa
xﬂ@‘i@"'%ﬁ%ﬂ‘a’?”qeé depigted lDrﬁEthlD(m;l)%rb@ B4, 9840 lemgad toise;119, wherein

piRfi@r@lel/conbrisdsbsel 6f iRddAbtion® indikafhd It PR Y% Js?irur'f'o e detectlon of
E’op?:yr%m légfsger chal | enge dose; even nore prefera

abou ? about 5x1010 coI ony formng units

(CFU) per chalVeesineFe Naimikitratiohease

Wh' ch Crﬁé‘ viin€ \Sﬁlné‘ ﬁe@é’nt 'ir\R}QA’rﬂdﬁi @ad ISECIE g@rﬁﬁgtelre%vtg a%on%pan?on animal in

PD gerl op at h ogenl c bacteria in
c?'é\? GV rmpynhisHeh 9 fata%,gaccmqftg%'g@dm%hgeat@pr C‘@ﬂfﬁﬁg iregégtance to or
S ptegents parioddreal gizsasern thh eoramhwmanm‘fal avievhadine bﬂtﬁ@ present invention is

p@ééful W{h@ L)Xtrdl ?wgel?:geng el ?ﬁ]ﬁg %encgd%gt' Ecﬂseoafse #t;ne vg?cg]?s l5>f the present

aveol ar can be qua
e Inyentiop gan d@ Papaier bwa%%ln éh%a field of Yeteringriemedicine to eat companion

i animakipb forsthe widil@fantd bﬂﬁlﬂll@h@éjth%ahgtetfhfﬁé' !)é%YUnQQiescnbed herein
n X acconpanyi ng figures.

%'CII' %@k}f&%gm% gseoo e?%\non%a?'se@?%w cular Fluid San'pl e
M cr obThﬁ V@ﬁ'ﬁ?ﬁ eighepresert iiemtiof mgnefdelys irathel comtts of bacteria that are

ERARbIRED, BF sHRLE LI BaY 3 %ckfr‘é Gfsdlfs@al'se i &h OM&%L anion animals, for
ned at el t her |Zer é)

PO e e A e
chewkiraling .babegsthai arh ppsent i corbzniop GokelssoP@HIth putPoseakdy can be
V‘b&n‘i\n@t@re@ﬂsln?%ﬂ?%ﬁgwrpﬂ &dsS of%%fﬁmis\ﬂ%{ igh, |n@|§b H%ebq)t no I'H{}S(? to, oral,

ices (gingiva ex’ an
%’ﬁ?r%ﬁ'i{a’f"’ﬁ@ %@FH’WRFGH% & opisdlket dept hs were

r ecor dactordinydd wifghhat aspea bste pf@b@rﬁ iReritfon,ARRE s dARidak 3 composmon
I NS

rIXIchah%cgme olrt]li(éakllegéné {jﬁentlotr] a?l’glﬁ%t?g}%lﬂ‘! %/\hc‘émwa%t? adjuvant,
p@ii”ﬁ'@@f e F'%f imgreigiesee Pfgﬂbwmféﬁ tﬂeejvacnm@foamlat@n of the present invention
cie l’d:bﬁlbd%eﬂgnf RBh %rqﬁ&ﬁ‘lg %@%eﬁﬂ@?ﬁr‘)&lhﬁ@h |c¥nt§ﬁlﬁ§' R étpﬁA@ag{ena of the

S@rg%ee&ﬁpye%? a%cﬁorﬁ” é} d%&ﬁybuglvpgﬁeén %ai%lylf gqr?@feg\?q? gaysmloglcal pH,
i intadoran 1Badyt fpolmetwnal‘raimthbr wefehedrirebod{nming ltiskovaccine formulation of the

;@Bégnﬂ%v@ﬁﬂoﬂgls co%ﬁ | bUfacttRhd %}?)Ieo E&C El%sgrgtlolﬁ (ﬁrﬁtglgao/sot three

5% H2 aper ase
RIS SR Tor ed?mvwﬁgg{#ﬁ%ﬁf? Iﬁeﬁé"’ftmﬂaﬁ' a4 aramO(c@mc)an/s B106.
rredl um ( Anaer obe Systens) and vortexed for 30
seconds. Dilutions of 1:100 and 1:1000 were prepared
in BH nedium



30 Aliquots of 1 OOpi of the 1:100 and 1:1000
di lutions were spread on PRAS Burcella Bl ood Agar

woOBRI11p9at es (Anaer obe Systens). The pl at es WeC®1B2005/000822
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incubated at 37C in the ana@robic chanber for five to
seven days. The total nunber of bacterial colonies and

the nunﬁ%rpr&fent ﬁve%ﬁ& 1P H%%&%gf Ag'r?e%ogibdf ‘fre%%%g? rpreven’ung a bacterial

(BPAB) col onies were cou ual
c dNfgFiioBs Wilish omprsesf eqairernt twith resweiBRtive) parows einal vaccine or vaccine

refanrrl’ﬂﬁaﬂhﬁbﬁﬁeaﬁ'eééi)@\{rﬁ‘/entﬁﬁ G,t ||sntoC@é ab@r@élﬁ&@ that reference to treatment

QPARED Hrrf T B b =fiary &t 5huiee Smhmo e bactera
sdefediaee anal ysis, using pr| mers D0056 and DO057 ( Seq.
I D No. Tihearaéblr%@%nd U cinDGorm@iatioha Rt Jp}eseﬁtc?n\gﬁﬁo%rc% ﬂge to induce a

genus ant ecies. Indiv d al 1solates were st
OB g?* Qgnts g panp gh‘a %?R?éﬁ{}%’??ﬁeﬂséﬁaf R@fjwoetei disease caused
dibyleri¢dantbdietese Sysingrimpteter b plaaciad fomulkiie, 40 lrﬁﬁ@fogenlc amount

' fterns.
185848, 6, 803 BTG L Ty oo
PEYitabIe A% etsL vascing adigyasts age Biysiolosis vebicles doriuselinl reanamals.
cat al astevdceingé Sorfndamer feb@reﬁéhﬁﬁgeﬂ&bodoﬂtél dils‘éhéﬂlﬂcohr%&’rhréht &imals can

V‘%nirodhé% ?tart ?eg?t o(r)]n fing |so|a.t<egé\g§tog|$f|$§ H?.? {3 va%g§é attefyated bacteria,

| derifed ipabBePtigesdurbtas oatiyearateing subulh potairmst or polypeiides) andadmixing

Taht Q)r-?mor\é\Qrz@rQ&J Mﬂ%ggorﬁ)gblle Wﬁtogmg or69arner Preferably, the
G%g E)S;e/ ? egeq%grbc% areclsueurﬁ rirot@’ns @ﬁ%’t@ f@m the gmup n@lt@n@ Rim{&(SEQ ID
CW%“@’@ 136 afd @prfFE (EE@ IEENES: (2000 §28). 0 0 0 O O O O O

| nn S @xé‘mﬂféB of Oragimefhis! & Fiwa Qﬁnd o@erCﬂ]ta? AR 6 be uts%d f?r dlagnostlc

polypepyd%or forz}(%cmzé Z%ezazafn@s 'E‘?"ﬂﬁfs gutzarg ngt eriejd tg ACNKDNEAEPVYV,
ZYPVZVNEESNN?G’CYITGUA»’EKZ 2z FGRGENNPENRITESAZ Z NONNNKOFVDRLGA,

UWédNﬁﬂFﬁ%é\% LSK%%&&Q&%F AIY%'I{\QY?N%QLB)ERQA?(AV (SEQ ID

Z Z 0OC z
0S: 129-134). The subunit protein can be recomblnantly expressed, either alone or fused

to another polypeptide sequence or protein. The other polypeptide sequence or protein can
include, but is not limited to, a poly-His tag, MBP, thioredoxin, or GST, for example. Also
provided by the present invention are the polynucleotide sequences or genes that encode any
of the above mentioned subunit proteins. The polynuclectide sequence of the bacteria can be
selected from fimA and oprF or a fragment or variant thereof which fragment or variant
exhibits at least about 90%, 95%, or 99% homology thereto, or a complementary
polynucleotide sequence which hybridizes under high stringency conditions, or a combination
of both. Preferably, the polynucleotide sequences of the present invention can be used to
amplify a fimA or oprF DNA molecule of the present invention, or encodes an amino acid
fragment than can be used to raise antibodies against FimA or OprF.

For DNA-based therapy, a vehicle capable of delivering or transferring heterologous
nucleic acid into a host cell may be used. The expression vehicle may include elements to
control targeting, expression and transcription of the nucleic acid in a cell selective manner as
is known in the art. The expression vehicle can include a promoter for controlling transcription
of the heterologous material and can be either a constitutive or inducible promoter to allow
selective transcription. Enhancers that may be required to obtain necessary transcription
levels can optionally be included.

Vectors can be introduced into cells or tissues by any one of a variety of known
methods within the art. Such methods can be found generally described in Sambrook et al.,



Mac Xz z ac z co cc cc co co 0) cn Henolysis ~ ~ 7
NN > > > 2272y 2y} zzzzz 2Pigmrent N N} }}
W§)2})05}11299} }}}} E5 Gngivitis index ~ N N PCT/IB2005/000822
NNES ZZz2zZZZ@ZZZZZ Periodontal
index " A AN NN NNNNNNN z z z2z2zzzZ~Z27ZZ7ZZ

Z I‘%olé\&ula?@léj ngk%%%gﬁy?y%a gé Cold rmgs H?rb%rAl_f/t\)or/ger<ng\%/ﬁrk 1989,
13 @ /Ausubel ret ral.p Qyére@‘oP@togolg in MolgcuiarzBlQ/ogy, zJopn AViley and Sons,
S eBaltinode, allaylahdﬂgsgj\ Chafig ét ., Sordatie G’ené merép;ZCﬁCZPréssZAﬁn Arbor, MI

z (lrégs) égegqa et aI Cﬁpe Térgetu/z\g ACR} /gre%s/\ @ Arbor ,Z\Ml,\ 1,9959' Q.LC Rodriguez

Z Z Z
S z Veclers; Azslzmzy of Molgcufar £lonjng \GBtoBogid Aleir Usez, Buteniorins, ZBoston MA

@988) Qﬁ)d Pcllde, € e§@Mbl‘éest£Ble bﬂtréﬁsgng&é%ﬁs%c%nvitﬁﬁ_é‘caérrbéele!(:’iroporatlon

o T siifh ﬁ“tfeg’"éb"@”b‘”@' %67% 0 0 0 0 0000000
CO CO (e mradentrimventinnrfunthenmpiolbiésMok\Edriiods1298/es having at least one
Pg{ﬂe%@@éﬁ%%&@nua@a baﬁ@rnep %gagcﬁﬁé Q%L?Xﬁ%%sf)pro%p&i? seqyences of

10 aetéqeu%;een v@tlyn @)corpgmqqpn with pype me@@fad@@pal\]nmnqggn@] @mponents.
CiSuciCa@omb@atiim {ddcin€ nfdyGréaucésirCite ctindtedCakimal £&ufpriShdly greater
effect than that expected by simply adding the effects of each component administered
separately. Thus, a combination vaccine may stimulate a synergistic production of antibody

in animals.

15 In a preferred embodiment, the combination vaccine of the present invention is
composed of inactivated whole cell preparations of at least three Porphyromonas spp., for
example, P. gulae B43, P. salivosa B104 and O. denticanis B1 086, in combination with one or
more additional bacterial or viral immunogenic componenis. Additional immunogenic
components suitable for use in combination vaccines of the present invention include, but are

20  not limited to Canine Distemper Virus (CDV), Canine Adenovirus-2 (CAV-2), Canine
Parvovirus (CPV), Canine Parainfluenza Virus (CPI), and Canine Coronavirus (CCV).

Vaccines of the present invention can be prepared by combination of at least one of
the inactivated or attenuated bacteria, nucleotide sequences, or polypeptide sequences of the
present invention, with a pharmaceutically acceptable carrier, an preferably, an adjuvant,

25 Suitable preparations of the vaccines of the present invention include injectables,
either liquid solutions or suspensions. Solid forms suitable for solution in, or suspension in, a
liquid pharmaceutically acceptable carrier prior to injection may also be prepared. The
vaccine preparation may be emulsified. The active immunogenic component, is preferably
mixed with an adjuvant which is pharmaceutically acceptable and compatible with the active

30  immunogenic component. Suitable adjuvants include, but are not limited to: mineral gels,
e.g., aluminum hydroxide; surface active substances such as lysolecithin; glycosides, e.g.,
saponin derivatives such as Quil A or GPI-0100 (United States Patent No. 5,977,081);
cationic surfactants such as DDA, pluronic polyols; polyanions; non-ionic block polymers, e.g.,
Pluronic F-127 (B.A.S.F., USA); peptides; mineral oils, e.g. Montanide ISA-50 (Seppic, Paris,

35  France), carbopol, Amphigen (Hydronics, Omaha, NE USA), Alhydrogel (Superfos Biosector,
Frederikssund, Denmark) oil emulsions, e.g. an emulsion of mineral oil such as
BayolF/Arlacel A and water, or an emulsion of vegetable oil, water and an emulsifier such as
lecithin; alum, cholesterol, rmLT, cytokines and combinations thereof. The immunogenic
component may also be incorporated into liposomes, or conjugated to polysaccharides and/or

40  other polymers for use in a vaccine formulation. Additional substances that can be included
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Z m m o=

vanesepatives SH?hﬁlSzd'?ﬁd&'ﬁ‘ ‘Pht%tﬁisﬁ‘#' Qﬁmlaeiettﬁwetc @ (EDTA),
CQn@fBIdlétemaﬁdltheHﬁéTDlySIS 0O00O0O0O0O0O0OOaazzzzz
zzz ivitis, i.ndex ,N N
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multiple components, the same or lesser immunogenic amounts can usefully be employed.

Appropriate therapeutically effective doses can be determined readily by those of skill
in the art based on the above immunogenic amounts, the condition being treated and the
physiological characteristics of the animal. Accordingly, a vaccine preparation provides a
dosage of a sterile preparation of an immunogenic amount of the active ingredient(s), where
the active ingredient is at least one bacteria, protein, nucleic acid, or any combination thereof.
In the presence of additional active agents, these unit dosages can be readily adjusted by
those of skill in the art.

A desirable dosage regimen involves administration of at least one dose of desired
vaccine composition, where the antigenic content of each fraction is as stated above.
Effective doses (immunizing amounts) of the vaccines of the invention may also be
extrapolated from dose-response curves derived from model test systems. The mode of
administration of the vaccines of the invention can be any suitable route that delivers the
vaccine to the host. These include but are not limited to oral, intradermal, intramuscular,
intraperitoneal, subcutaneous, intranasal routes, and via scarification (scratching through the
top layers of skin, e.g., using a bifurcated needle). However, the vaccine is preferably
administered subcutaneously or by inframuscular injection. Other modes of administration
can also be employed, where desired, such as intradermally, intravenously, intranasally, or
intratonsillarly.

Studies have shown that, for each of the above described vaccine compositions, a
primary immunization of young animals (after 8 weeks of age) is desirably initiated, with
booster doses administered at 12 weeks and 16 weeks of age. Annual re-vaccination is
recommended.

The vaccine of the present invention is administered and dosed in accordance with
good medical practice, taking into account the clinical condition of the individual subject, the
site and method of administration, scheduling of administration, subject age, sex, body weight
and other factors known to medical practitioners.

The invention further provides kits for the prevention periodontal disease in
companion animals. In one embodiment, the kit provides a container comprising a
therapeutically effective amount of a composition which prevents periodontal disease in
companion animals. Also provided in the same or different container is a pharmaceutically
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10 Determination of Vaccine Efflcacy

The specific mechanism of protection induced by the vaccines and vaccine
compositions compositions of the present invention is the induction of the antibody and/or
cellular immune response in vaccinated animals, as indicated by the in vivo animal tests
described below.

15 The bacteria, polynucleotides, polypeptides, vaccines, and vaccine compositions of
the present invention may be useful in treating or preventing companion animal periodontal
disease, bovine foot rot, coronary heart disease (dogs), or systemic infections (dogs). In
addition, the compositions of the present invention may also be useful in treating or
preventing certain ilinesses in companion animals corresponding to similar illnesses in

20 humans such as coronary heart (or vascular or artery) disease, parotitis, oral maloder,
gingivitis, periodontitis, stroke, atherosclerosis, hyperlipidemia, increased incidence of pre-
term delivery of low birth weight infants, bacterial vaginosis and intrauterine growth
retardation (IJUGR).

In a further aspect of the present invention, methods of assessing the efficacy of a

25  vaccine against one or more periopathogenic bacteria in an animal are provided. The present
invention has shown that a vaccine against one or more periopathogenic bacteria can be
assessed in animal species such as mouse or dog, particularly dog.

According to the present invention, vaccines against a variety of periopathogenic
bacteria can be assessed using the methods described hereinabove, including but not limited

30  to, Pomphyromonas, Bacteriodes, Prevotella, Tannerella (Tannerella forsythensis, formerly
Bacteroides forsythus), and Treponema, which are designed for treating or prevénting a
periodontal disease in human or companion animals caused by these bacteria. The vaccines
can contain inactivated or attenuated bacteria, polypeptides, or polynucleotides of any of
these bacterial species.

35 The efficacy of a vaccine can be assessed by introducing a challenge culture
separately into a vaccinated animal and an unvaccinated animal, and comparing the clinical
signs in the two animals. The challenge culture can be composed of the same
periopathogenic bacteria as the vaccine. However, the challenge culture can contain bacteria
different from those in the vaccine to evaluate any cross protection the vaccine may have

40  against other bacterial species.
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Example 1
Companion Animal Crevicular Fluid Sample

Microbial samples were taken from dogs and cats examined at veterinary clinics for
periodontal treatment, or dogs examined at either Pfizer Terre Haute or Pfizer Sandwich
facilities for normal check-ups. Dogs with periodontal pockets >3mm and cats with
periodontal pockets >2mm were included in this study. Dental indices (gingival index and
periodontal index) and the periodontal pocket depths were recorded. Individual coarse
absorbent paper points (Henry Schein; Melville, NY) were aseptically inserted into the
periodontal pocket. Upon removal, the paper points were immediately inserted into vials
containing Pre-Reduced Anaerobically Sterile (PRAS) Anaerobic Dental Transport (ADT)
Medium (Anaerobe Systems; Morgan Hills, CA).

Vials were transferred into a Bactron IV anaerobic chamber (Sheldon Manufacturing,
Cornelius, OR) and processed under 90% N,, 5% H,, 5% CO,. The paper points were
aseptically placed into 50 pl of PRAS Brain Heart Infusion (BHI) medium (Anaerobe Systems)
and vortexed for 30 seconds. Dilutions of 1:100 and 1:1000 were prepared in BHI medium.
Aliquots of 100ul of the 1:100 and 1:1000 dilutions were spread on PRAS Burcella Blood Agar
(BRU) plates (Anaerobe Systems). The plates were incubated at 37°C in the anaerobic
chamber for five to seven days. The total number of bacterial colonies and the number of
Black Pigmented Anaerobic Bacteria (BPAB) colonies were counted. Individual BPAP
colonies were transferred to new BRU plates and re-incubated as above.

Clinical Isolate Characterization

Each clinical isolate was subjected to a number of biochemical analyses and 16S
rBNA DNA sequence analysis, using primers D0056 and D0057 (Seq. ID No. 1 and Seq. ID
No. 2; Table 1), to determine genus and species. Individual isolates were streaked on BRU
plates. Kanamycin, Vancomycin, and Colistin disks (Anaerobe Systems) were placed on the
agar surface to determine the KVC resistance patterns of each isolate. Purified colonies were



Q'vv- 00040 Catalaseao_ o0 0 z o0 0_ 2z z o.

o ao_zz | 1 1 Lecith. L > ~ > > 2z z Lipase z

W@ 28052112993 >- z z >- >- > > z z Indole z Z PCT/IR2005/@00822
Zzo0o_ zo0_ 0_0_2z Col Vaisc U U Mcc cc 1U) Irr CC
U Kan Cc Mfr rnd) olt rn Mrn cc CD cc FEr

Hegal 3(Bjested to the indold arid catalase t3st ' Y
k1o e i 5t g ym T e wr

0. L ~ E E L Y
0 TrgeBe o feg Y e (57 pites (ﬁ@argbez ystemsy ingorder to determine lipase
Peand daitihinasie pravidetion @aifers. Oh@ date(s §idwd iDTéble2.0 0 0 z z z
zz Z22Zzz22Z2ZZZZz Pocket depth COC) COCO It
I It N\t d 1"t d ~t dt d - d Tooth z sanpled Q 'r' n
EL a- 2 2 a. a. 5- rLb- EL m-j -j J-j -] sex 2 2 :E
EAge 000000O0O 00000 rnz2zzz2ZzzZ
zzzzzz Breed Nc o00000OO0OO0OOO0OOOOOO
cnzzzzZ2Z2zzzz ZZZ Dog/Cat 0O0O0O0O00O0O
0O0O0O0O0O0O0OO0OO Source NmUmo o WLL mo o Wu o
COCd .0 .n.Q.0 .0Cf (Ti M(Ti (Ti (Ti

0
=n
z



= 2 =
N m
. PCT/IB2005/000822

<
m

c
0 r
S COMMMMCO MmMmmmmm

/112993 PCT/ |1 B2005/ 000822 73

- 100

5

- .~00o.

r

Bact

wonowsnizge3 0

r

r
0O0O0O0O0
100 mWD 2

2r

jojnsueo seuowoifydiod

oN aNl aN| H| s| S| N Al g 2 ¥ vddn| 4| S¥| IMHA] @l gldnHA| 9vood
ogInb gguowoifydiod| Nl aN| H[ s| s|aN Al ON| GN| aN aN| GN|aN|  an| 9|  Jezyd| syoog
= mmm\@@:@hwﬁqwm N od N|_an| dl  s| s|an AL an| an| an an| anjaN|  an| 9|  sezud| vrood
vwcms:a@:m\sﬂmﬁ%m A 8N Nl an| d| sl s|an Al aNj an| an aN| aN|aN|  aN| a|  Jezyd| evoog
| o ,Om\m@%:m:@%%nm N d Nl aN| Hl H H aN Al AN| GN| aN aNf GN|ON|  aN| al  ezyd| zvood
GO o8Nk ssueueifydiby| ;Y Nl GN] " H| d"| A Al ANj ON| AN aN| aN|AN|  anj @l dezyd| +poog
.
D M@.m:@@%:mtwﬁ@w N &N . N[ aN| Hl S| S| A Al GN[ aN| aN adN| ONJAN]  aN| dl 9.9N| oroog
Mw < mm © Odyhid sfo@noss Moz an| an an Al an| an| an vN| vN| VN|  vN| vN| 090.1v]| seoog
do .~.c~mmm=@& RO/ @ Al A A Al aN| aGN| aN VN| VN| VN| VN| VN| 20.v| ¥e00g
S cimwo@ﬁﬁ:osb%%&, an N| QN N an| an| an VN| VNi VN| ¥N| VN| 9D91v| €g00g
G "8 7 W B TingIE A 2
N —
o S Ostuolmidydiod| »an N[ N| an N an| an| aN VN| VN| VN| VN| VN| OOlv] ge00d
D n
om.:@mnw. %ﬁ@amﬁgr > Al N A A an| dNj aN VYN| VN| VN|  ¥N| VN| 00.1v| Leoog
n O grenbuseuowylydiod SaRI- Al Nl Al H il A an| anj an YN| VN| VN|  VN| VN| 90lv| 0800d
1 s
‘ M@@\mmm:mﬁb&w% PR AL N A A an| an| an YN| VN[ VN| VN| VN| 091v| 62009
oc 0, .3 A
OVV,CC\)wZ>ZPmZI 9
mNUMmE Nud o 8 IE | ¢
oE < Lo . S |- ®» £ |38 |2 *
2 = N3O oW >Z|W%> ‘B a |E |3 o)
2 - N d > s | E = (o |2 g ® o
U\/m@ecaEU ' N |8 e mw o o) (0] =2 |8 Q |c & go; (@] w ~
Sr- _3 OnA NS A= © [¢] _ 2 c |g |E o [L [¥ 5 £ o | @ > |5 -
.V.Hm.mCEOZ N OB |8 & g S |8 |8 |2 m nm o |10 |6 & 3 o} o |o 3
no B - oComo—7 \_/Y _— — Ll o Jo 1< Id S =
550S o0 N, AN 5 uoijezisjoeleyo s1e|osl gydg aula) pue auluen) -g ajqel
5 35 N A N N N
c Wt - OowoO == .
@SNW“CEUOZ>ZQ>Y




V4

i ndex N /A

N N N N NN
It "t "t 't
cr) co sanmpled 2 COCOTT T

It

~t t

Z Z 7Z 7Z Z Z Z ZPZTABX0¥000822

a
Z Periodont al

N <

N NN NN N NN NN
N

Pocket depth It 70 "It

't Tooth 114,

2

N
LA A~ [

LYy LL
N N NN N

.2 2 (M -

o)
LL
A
z

BLRIUSPUWINIIID

N < SeuguoiAyded

ba)

o)
P

GaN

anN

rddn

¢

YHSd

dednNHA

£500d

Q)

N < @@m«b@@sﬁ

NN 0%&5&@%

DO 0.
=z

an

an

rddn

g'¢

VHSd

dednNHA

9500d

N N < e (N o
NN
N 1< N NZ &Wﬂﬁ%&&&@l

L

o
=

an

anN

rdun

S'¢

YHSA

dednHA

§500d

L —H

N=< NN< mtmﬁ@oE:S\w
BubufdiMalogy]

K OHEZ0 vIZ2 NNE
% Clwv o
=

anN

anN

Pddn

g'c

VYHSd

QcdNHA

ysood

5
.P LL

M s
m«:%é&&l i

~
9

A

< B nwﬁ.,c&:or&_m .

< spuoufiktdrd

Z Z 7 Z Z
AN AN A AR

et

<

NDI\;DI\/DIMOI\/DI\/CI\/DM

Genus/ sgecr ey by
tqcC cqau) gm C (

g 5
=

C

N

~
<

O

aN

anN

Pddn

g

VYHSA

gdedNHA

€5004

aN

anN

vddn

g'e

vHSd

VZdnNHA

25004

A,

ON . O
SmamﬂmngQES%-

ex 12 Age ~

\JI

o
b )

aN| dN

anN

anN

anN

rddn

Sy

INMHA

[LdNHA

£S00d

ryL ~D-

D

oo ee Uy

EO()SZZ 7
ngQ |G ,
ad L

(20
2y

anN

anN

PdynN

Sy

IMHA

HIdNHA

0s00d

o1

D~ vomsueBsBuou@ydiog]

gu

anN

anN

rddn

Sy

IAHA

O LdNHA

67004

5 O esbnyeg sBuoeythare

se

anN

Fddn

Sy

DAHA

JLdNHA

87004

| _polisumisBYal Cbﬁwnw

=
3

o |oC|c |

C | o |

oC | Joc |»

aN

> 1> [> [> > [>

AN JAN N N N m

AN AN NN o

b o o A s i )

yddn

o | |u |

Sy

IAHA

o000 |o

dldnHA

/¥004d

\./V I\I A= B~ g

4mA < N = Uw
umUGN__AAZhwU Fr
H=Z < < N U@ )
T e L o
nd_AmAZAU@ \
© «<STN< O N
8

N-NL_N
TN TN TN

Qaiglase T T

. g . 2
SO N < )@Ea

MD D O oo VD |0Q
MO MD W W/ YIEVaWa' ML [(2VaW WM 1 VAW WW W WO |4

9

y
c-&
=
]

NA
lal

nl12993 PCT{ I B20Q5/
C
C

R
f

S

N .

018
) Y&

L5

1Indole
Col

Vanc

IKan

S ZNfUOFONSOZ =

|Hemolysis
|P|gment

Gingivitis index

Periodontal index

[Pocket depth

Tooth

sampled

Sex

Age

|Breed

Dog/Cat

Source

WBact. Log #




z

e
Li pase >-
PCT/IBI004$/000822

z >-

z d) a
z z a.

2222 2z >
Z z z Ja

z
n_

Z Z Z Z Z a a.

zZ Z
_Z

a_
z
a

z
a
NMoCcCzcCcnd) d) Micn d) d) d) d) d) w

z

z a.
>- 7
_z z

z>-
IM Vanc cC cC CC z cn ¢ch cc cc cC cc cC cC 10C cc c¢cn

Leci t h.
waQ 20dsndzive a

Cat al ase a.

SIueD gljaIns}sed d Nl N Nl d| s| 4 Al wadp| gl an| €| Nvodl] W| 6| zHss| al azHval eesoog
O mm:a mm:@g@%som o d Nl Nl N H| s| s| A wayp| 2| an| € nNvoull w| el zHss| a|l oenval gecog
£ O
L mﬁ:%ofnﬁ mmczéiﬁvsm o Nl Al Nl d] s| 4 N way 2z an| e Nvoul wW| el zHss|! a|l venval osoog
P 2. opng FuburfydioS] mu_n_ Nl Al Nl H s| s| Al wadp] g €| 9 Nvodn| 4| si| oodl] al diHval esoog
(b} 0 N < <
o WA < %:m_@mb%\:@‘m w n
RS S SsBuguoifydg, ON Nl N Nl df d| 4| N|enbedo| g g 9| Nvoun| 4| si| oodl| a} arHval 28009
<
NN m.mmlﬁz%ﬁm@m L eN Nl Al dl sl H| 4 N| umomg| g ¢ 9| Nvodn| 4| si| oodl| a| oLHval 9soog
A < mtwwmm ﬁ@G > =
Z 1
~< < wmmc_mse Smf < Nl Al Al "l s| " N Maj el e 9 Nvoun| 4| st oodl| al viHval +soog
N Amﬁmm@sm%@a@&m = ©N Al N Nl "l s| 4 N| mopeA] 2| e s wdinl 4] s| an| a]dvdnHA| £800g
~~<
¢ m%a&_o‘nmm m%aaﬁmm b)) Al N N " s| s Al moeh] 2| e s wdinl 4| s| an| ajovdnHA| 08oog
- v%&\m&%%m%mma@wmﬁ o Al N[ Nj Hl H| S| Al mohl g g S| vdin| 4| s an| alvrdnHA| 82009
D N O N ®
=) mm\u@mm:oseéqsm > ol N Nl aNj d| 4| 4| anN Al 2 I @ O1IN| Wiszi| vHSal o|3ednHA| £2009
P - %@:q%msﬁéqmi 9 N N anl dwl oW oW an A 2l oz O1n|  Wiset] vHSA] 9|asdnHA| zzoog
N A »n T N}
= 6&% m%o;gﬂ%% d= Al Nl aN] "l d| H|aN Al 2 I @ oInf WlszL| vHSal 9|oednHA| L2009
p S mespmm:m:@é@om. *odl A Nl anN] d| 4| d|aN Al 2 1| e o1n| Wlszl| vHsal 2| gednHA| 0z00g
O N .- [@)] ©
=) ,mm%mwa:oE@é&o&. O Al A Nl anj d| Hi Y| an Al 2 i g OIN| Wise] vHSaAl 9| vednHA| 69004
4 N O N .| o< [ w (q\] — %
w_ — NF< NN< | ' 51T
=20 @ @ M' N |[— - & £
BE>=Z < +— NN N NK £l |l&a e
Ya W oc <4 % 1] R o | B [0} o
<CONDT< NN< PP |- 2 |= 215 |© - = b3
E=37 §C O R = o o S | @ S i° |8 2 - o |38 -
u%ﬁ.AuOZ|A N N < s N|&= @ 5 © g |E 5 10 | |[&§ & o | @ S | S s
psL Y - 8 5 2 |2 |8 |5 |& |§|s|o 15885 |3 |52 |83 8
d9 8o N < NN O N e IR~ o 1> v [T |o O la o |- o o | |m o _ld o
Jvy 112 R ——— — P— m— —
O=0O< A NW< NN< JON —



.10

M,
woyoosa@299y0 MO MMD ry0 Mo O ry0 MO ryM) M ryOPOD/IB2005/000822

In COIt N COLO (0

Log # mowmm~COo N m-~t
(ON NTTTTTTTTTTTTTTTTT
PCT/ 1 B2005/ 000822 75 Cenus/species by 16SrRNA c O

WWWWWWWWWWWW W W2wW WO 2005/ 112993

Bact .

sjejuopopus seuowoifydiodi eN| N/ N| N mojleAl aN| anN|  #|  ¥INdT] W[ aNl  an| al oezHL
s SlyeoUSp 1910BqLEPO - 8N Nl Nl dl s| 4l ul A A9) AN| aN| ¥|  vindT] Wl anNj  an| a] deedd| etiog
nvou@oémmm_wsws_/o_g%@oﬂ L dl Al Al d s| s| b Al  waanjan| v wwd1 wlan|  an| a| Feedi ziiog
o %o@mm%&x@\mq%m odl A A d sl ™ s| N waanlanf ¥ wwad] wlan!  an| al aeznil 1iiog
¢ O cmmoﬁgwm:@mbmomﬁ Od A A N d d d N wg) aNj aN| ¥ vndl| wlan|  an| al oeeHl| ol rog
ow :@%&%mﬁ@m@@m H d Al A dl dH s| s| N| wadxpjan|aN| ¥| wwd1ll w| an| an| al gezui| eorog
Lo Q\mmo%mf&%%&@ PNl Nl N[ Nl s| H[ H A Mal N aN| ¥ WNT| wlan|  an] al =aiHL zolog
- mw_wﬁﬁﬁg@?@ﬁmq <°N| N N Nl s| H|l s & M9 aN| aN| ¥ NI Wlan]  an| al 3aiHi| gotog
P mmo\smammczcé\mqn —dl Al ANl H"| dl 4 A wqg| an| aN| ¥ iNT| wW[anN|  an] al aarHL] solog
S@Q@mm:mza doA ™ d Al Al N d] uwl w Al wdan|an| ¥ LW Wjan|  an| dl oaiHl] votrog
= |
uMCUaOM_bZ nw\,C Sue4
- ©LErSag snoddoridng| oeN Al N N " s| s| Al wmpg| an| an| ¥ ATl W aGN|  aN] @l gdiHl] golog
Q —~ N
@\m\,&gg@m%m%m\mamm >dl N N N H s sl N wq) aN| aNf €] PNdd| W an]  an| a] oetHL| 8s00d
D w L M wkwlcnﬁam:&ﬁr_ m
(70} \—
a mm:pse\mruwnw o dl N N N Wl ul d N Ma) aNj aN| €] vNdH| W) an|  anN| al gerHl| zeoos
| mummsmﬁ%%g@ﬁ@& od A N N " sl d A dauanjan| e wndd] wlan] an| a| verHi| osoog
>~ L O
! (ommsmu S@uouOL. \mqlm% d N N N W s| ul A wal 2/ an| gl Nvowl W 6| zHSS| a| dzHval seoos
oo . . Ed o
c O _ SN O £ i
o ! o T & 2= <
L%CV,OC.O\)ZImmmW o 5 |2
5! S O N £ s |£ |sg
O = Oe Oo S5 4.2° ® g ls |&a #*
= @00 “NNY Y 3 8 |« 2lEB]| = 5 2
= - s o© ) C = (o] o @ © o) —
2.8 %00 ' “NSolf g |8 |2 o 212 3|8 ]1% |52 A S :
o L. O N A I®so|8 g 18 |s |5 Ig |§ |5 2151818 E |x |g(8 S |3 3]
%WJQOO _,Im|CCL S 1€ Jo |5 ¥ | |& cle 2 1§ 18 |2 & o |3 &
noOO0O0OSTSA_OEER



Z Z

i ndex » A A A
Nz z 272722z 2z 72 Z Z ZPZTABAU0H000822

Z Z Z Periodontal

Y4
A

ndeXA/\AAAA/\AAAA/\/\AAA
z Z 72
N N N

Gngivitis i
zzz1zz
WO 2005M112993

siueoguep sepequopo|  oN| Nl Nl d| sl w| 4l A Nal an v| ewdd| wlan| an| al aageHl| serog
o b mmo@mm seuowoiAYydio - d N Al dl s| 4w ul N wqg| AN y| ewdd| Wl an| an| a| odeHl| rerog
P m%%mm mm:qzafomo% - d N A d s| 4| H| N uig] an ¥l eNdY| W aN aN| dadl gasHl| eeiog
S Bl %@ﬁ%:@tb @&o% Nl NONlON " s| ow|l A yal an v| ewdd| wlan| anN| al vaeHi| zerog
. B3 JM mw_om@ mrm:m:@wal odl Al Al N N wl w4 Al wd an v k| wlan] an| al =eeHd| teros
PR SR m@«@%ms@ﬂ@ﬁq ©eN Nl N_ N S| 4 H A Aa) dN 14 bNd| W AN]  dN| dl deeHl| szlod
°n e em%@%mmcwz@m\omﬁ >d Al NN Wl oW oW Al wdan v wng] wlan| an| al oeeHi| sziog
f- [} 1 O — O
A & ﬂamww:%%ﬁm%%ﬁ & Nl N Nl S| 4l ul A 9| aN 14 NG| N AN|  aN] al wveeHl| 92iog
. d N —~O
e m.:ﬁ&@mn%%:@:&quﬁ ooN] Al N Nl 4| sl d N yal aN | und| wlan|  anN| a| dg0zHL| sziog
H N J
= 3 » zmmo\xs%mmf&:aﬁum% ©-dl A A N 4 4| yl Al wagp|an | uNd| Wl an|  an| a| 3zoeHL| vziog
(@3 )
°  symwanapuB seuoliddey oonl Al N Nl Wl S| N 3a| aN vl uNd| Wl an|  an| a| aoeHl| sziog
+ o P syeropopus sebbuBiydod Sl Al Al N wl w| ul Al way an v| uwd| wlan|  an| al oozHL zziog
gl 0 < (o) ®)
59 P < MNonsues %SEEQQMQ% ool N N N 4|l 8| s N sal an v wvd] wlan] an| a| aozul| 1zrog
|9 rC NN X T G = VT
as%ﬁ%@@@@ il Al N N W W oWl N Mal aN b N1 W an|  anN] al dagdi] eliog
S9 &< S
oc &%ms_saw&om@w —oN| Al N N| 4| s| uy| N| moyeA| an ¥ w1l w|lan|  an| al gzl stiog
-z @ @ zwmo@m@mme&@@&w o+ Nl Al Nl "] "l d| Al enbedo| an 4 W1 Wjan]  an| a| ageHdi| zriog
c
e &&:%8& mm:ozﬁéamm °an] Al N N "l 4| ow|l Al wawp| an vl wnil wlan| an| a| vaeui| viios
c . - < o il — \JO
— 1 - o E ~—
%.MV.IM_WW“AMm _FrrO o P
Z Py =, o T = 5|2
oS A/_ ANn_ < N = = n - .a .m g um.. N
58185522  “~olgw 2 rRERE >
X QNO =<7 T SlLo o . 2 |e £ |o |2 3 T | o 9
o~12 & gD og& O| ¢ o o S | @ 2|18l le & o O |o .
£615°7<8R22uS- §Eo|3 |E s s |2 |s (515 |2l8l318 ¢ |x]alE |B2l5 |3
L &<d =0 T .. @ucm g 1€ o |5 ¢ [z |8 g lo |2 |2 8 |18 |m o o o
— 1 OJ
ZmrJAA NS>0 rQer




-Cv, .~ a) t PCrmogpoos22
aaza z Lecith.
z }

OO0OomoOO-~ao~-~-0aoo
a,
Lipase z z z z z > } >-

U OUOcts OOcts 2 00,2> O0Octs E

E EECc
.c -CEo a,

CCi
EEECO 00O
~ Catalase az aas z®z o..
>-zzzz>-

R3 CCi
wapoos/ 1w -c E

Q

Z 72 2 >-

siueojuep 19}oequUopO| SN Al N N s| 4l yl A Mgl aNj aN| 2] vAdY] W] anN|  an| al JegHl| 2ziog
_SiuBoup 1919Eq1OPO d Nl N N s| 4" 4 A M aN| aN|l 2] vIANdY| Wl anNl  aN|l al aeodd] rziog
(&) N
- u;meo_ cmsmmmmg:m d Al Al d 8| s| sl N wgl AN| aN| #| #WNd1f Wl an| an| al oagsHL| v9tog
|~  swuesyuspyeioequopo| N Nl Al N s| 4l 4 A AMaf anj an| v]  ¥Wd1l Wlan|l  an|l al gasHi| sotog
CS A @mm.\w:mu@mm@ﬁo oaN|] N N N s| ul yl A wal anf an| ¥ wwil wlan|  an| al qavHL| ssiog
L éme\smm SRuowo.fgdred d N A dl S| dl 4 A ugl aNj aN| v HA| | anN anN| al 3avHl| vsiog
\ m/} . c&ﬂmkwmmamamm d Nl Al N s| "l H N wiql an| an| v N1l W[ anN| anN| al aavHl| ssiog
N _, | /S1BORUSp I9j9eqUOpO| N Nl N N s| 4l 4 & Mal an] an| v W] Wl anN|  an| al oavHL| zsiog
N
o znwamomcﬁ?&&m&oao sN|] N N N s| ul 4l A g an| an| ¥ Wi wlan]  an| al aarHil istog
— ~Siueojjush B8equob]  eN Nl N d s 4 4l A val an| an| v INT] W[aN| anN| al vavHL| osiog
N \_/..ﬁ@mm,mmﬁsw\ﬁﬁsm aN N A g| dHl 4l N waulanlan| v LN Wl aN|  aN] al 3evHl| sviog
N S zﬁ%ﬁ ' snoohdveugl  eN Nl Al N 8| s| s| N wanan|anl v IND] W|aN] aN| al oeyHL| 9riog
j Mw:@@@@%b% d Nl A d| H s| s| A Aal an| an| v ING] W/ aN| anN| a|l gerHl| sviog
M A Ay wnygioedisf| e N N dl aN| aN| anj A WUM| aN| aN| ¥ AT W] an aN| aj dogHl| eviog
Ummm\smm_,_ mmssmiﬁsm d A A Nl d| Y 4| A|enbedo| aN| aN| + LNl | aN anN| al 3ogHL| gviog
N — m%ﬁ:%i%%@@ oN Al Al N 4 dl "l N Mal aN| an| v NI W] anN|  aN| al 2oeHl| ovlog
N
= %Mv\,wwm,mgo%mégnm d Nl Al d s| 4l 4l N wal aN| aN} ¥] eWdd| wlan|  an| al 3g9sH1| esiog
=0 C N N NP
o V,m — — < N
c = S N< o N < 4 x
mamm \/.IZAﬂe < W_Av..mh
D .PN.H_ N < m,A < 4 ° 2|5 3 .
= 82 ne UG < L8 2 | 2|5 (o ° = 2
8 &> n K& g 9 lo S |8 Z (5 ]|8 | 2 o S |8 -]
=5 %nzAh <<¥P2 |18 |8 |g |- |2 | |E|E 2215 |8 € [« |o |8 S |5 £
roRFE JORNES S < < B 1% |5 | |8 1 ¢ 12 |7 ol e e g 18 {21x S 13 &
O SE N N TD< < O

v



3 Jojnsueo seuowoifydiod] N Nl Al N "l 4| 4 N Hal anf an] g] ewdd] wlan|  anl al agsHl) zozog
.mo c o .m\mammm:oss\eso - d Al N Nl d H| d A wq| aN| aN| €| eWdY|] W[ an anN| aj 0ueHl| 90204
[y oy ~~ N
Q£ J c ¢ © ompsleo smo@ifydios) “on| N Al N w] ul w| n MAl AN aN| €| eWdd| W[ an| an| aj gdeHL| sozog
S ~ G - A"~ ) T ™
_PBoeq @mﬁ@@&&%@%> nd N N N sl s N Ue ON|aON| €| eANdH| W/ aN|  aN| a| VvasHL| r0zod
(D] >
@) ___m _E S ﬁ:m%%:@ﬁ%?z d Nl Al Nl d s| " Al waxp|an|aN|] #| ewdi] wjan] an| al 2esHi| gozog
SaLz m,m © @ﬁ;&:@@@@@% Mmz NN N N s| 4 daf A naf anl an|l ¥ ewdn| w|an|  an| al aesdi| rozog
P O
Qnoz 3 ¢ < mﬂ:@&:goiﬁsa, ol N Al d| M| S| H Al wWqladN[dAN| ¥ ©eWd1| W/ aN| aN| al geeHl| eslog
© rww § memoémmmmzwpﬁsmsE N d A Al d s{ 4] d N way anlan] ¥ ewdll wlan| an| al vesHi| sslogl-
_ wwau 5395 ° g&:@bE:gg ©
o= =z mn__h m ! H c&:@:@@sﬁ umz Al Al d " s| 4 A Mgl an| an| € INd] Wl aN|  an| a| aesdl| seiog
- O —
o cNm% o _gadniee \msonmw: d AN A N 4"l "l o4 A w| an| an| © Nt Wl an|  an| al dazui| ietog
E «~Z9gdo r&o@mmmmcm:&@%nmrz d A Al N 4| w4 A wag| an| an| ¥ wl wlan]  an] al 3azd1] ostog
4. O - ON O O
e mm i ° ino\m&::&%moam ©oN Nl N Nl 4| s{ 4| N|enbedojan|an| + W1 wlan|  anN| al oazHi| ssiog
e~ M ZSROo @oﬁmmmmsoskéqm% M Al N N N "l Wl ow Al walanlan] ¥ wwil wlan]  aN| a| gazudl zsiog
c HL z m.u ﬁazomomcwmm:m.ﬁm%f% &N A N N d| d| " N| wamial an| an| v N1 Wlan]  anN| al wvazil gsiog
c rNNOWm o %@&:@%@m@ﬁa mmz N N Nl S| Hd[ H| Al enbedo] aN| aN| s2| vINdY] W[ AN aN| Q| Qe/Hl| 8109
(@] >
5= 94©° ~ sumaguepUbioequopdl SeN Nl N d s| d| 49 A Nal an| an| g9 IN1| W aN|  aN a| vasHL| vZ1iog
Crw~o Rra, ow._ OMZ
W) CO rO).|”0200|7,_Z <
QOM_QO mc6raCCZa.Caa7_Z % m -
QN @) .&lMOM\a)49n_uoa7_Z ° 2|5 - 5
GNMGO M..W,nru\nmcqm/a_oa_/_&/_ . o .W, m m .m M M w o .mu
oZg 0 m%@.\) ~ oONAH m 2 |8 _ e | |8 |E ERERE £ 8 < o m s |2 5
— @) ) >O'cm N o © [} @ o @ (=] £ ) o o © = o | @ o ° &
3Z md , © BB SO N 18 |5 |5 [8 IS |€ |2 |8 S la la (= 8 19 [£lm o |& @
()] T.WCO EovosSwWowWO, NA NN




n elelUspuwunaiD
o=}
c S5 c z_ < . Sguguoidydiog| aN| = Al Nl 8| s| d A M| ON[ AN ¥ vNdY|  d{aN]  an| al ZeziHl| sezoa
6 —~q N c
=cE>o m;.@éﬁe%&&&@ﬁ@ Fdo = "N N| " d| dH N| w9 dan[dN| ¥ viNdY] J[aN|  aN| af OezLHL| 9g2od
o 9 WTN o/ J/ — N
CEE od 2N mmcmm&*wm@@@w. _ovlr e B N w| wl wl N mowA| an| an| ¥l vwau]l alan]  an| dl gezivil sezom
<) . — X N N —_ . P [
S Oou> s zmmoﬂmemm:o:@ﬁﬁmv & A dl dl s| w Al pexw|anjan| v windh|  dlan|  an|  al veziHl| vezgos
oEN— ”ALmQZOamu@%m\\®®¥l&er3% d_ 4 s| ° Al walanfan| 2zl ewdill d{an|  an| al dariHi| eczog
[ 1 - { T O)
S EA — | _ZN[ D d S| _s| H N way an|an| 2 ewdi dlanl  an| a| FaiHL| eszog
c T H_uz~ “HaR N u oW oW N gl an| an| v|  wadl gl an| an| af gerini szzos
1 i Pz - O
s A H_mw_w MDA N H d dH A fal an| an| ¥ iNd| 4/ anN|  an|  al veliHL| ggeod
g X NW< Nz =4 QK n sl s bl n mower| an|an| v PN W[ AN] AN} d] D90LHL| 81209
N LW o 4 g — = N O]
ZmZO. LfO Om%
Ecow inNe © WJ@:@@@&@%I El le) N "l wl u] N| wamia anjan| v] wwd] wlan]  an|  al aeoiHi| eizog
O .— © @) O O P d | )
N %U —f N< a&:mmm:z:o:mus%l dr_ A8 N d Wl W A wquanlan| ¥ LNH[ W] aN|  aN| al oeotHl| zizog
E CWNOA N < NS @gﬂcwvmw:otmuH_ rooow@
N N m .4« N< N < dN pu oo | d
=< S Qo Useuowoifydw#t - ol P Nl Nl H| H H N A9 AN ON] ¥ NG| WIAN]  dN| d] €ge0LHL| tigod
nUm.Mr_r KZAEE@%%@%%\\ERHluzL c_mww_z N| s| d| "l N|enbedo| an|an] ¥ wad| wjan|  an| al veoiHl| orzog
(&) LrtO“u
m = >Y-u syeaBbuBssEUGLOIAydgs — dl= O e N W S| d N Uey ON| ON| €] €©Ndd| W[ AaN| dN| d) 3F96HL| 80z0d
N IN< 0o€cm<c u Nc OTQFH ©o—_ZF -0
E  E . a - [ fm-mm
c ! N < oOm< < + B N|c o 44 <
c o &, o < - C@O )
o N NS NFE - < NN ~ggb=—| 0 _ O 3 |2
c & 2 < ; p 4 0OoZX — 9 S |€ |
E o - PNZNT < NN< OdEF o|jo " 1 EJG € ls |3 =
m> jo £ @ S, —|_0Z& O 2 w |E |9 o
mwm > SN 1< N o< mnw O.CMnmn& 2 £ 2|5 ° 3 % |lo S
wfcmzY. © < nOc< <nww.:_.wch|m e lc|Blg |2le 258 |« |8 |B]S g
OE">[oEnNgEr  ne < oz8 L3 27 HE |8 IS (S22 |c(8|8]Sg [B(2lE (8§18 |§
Ham\_/Y .N< NTO«< ZZAANTUNMNnWP




La~0a~- L' aca-mroro
NUCzCUC O (Ua) O

y

0
>>UC -~

enc
u>

.saV) V) C) yv) co CUMM > > ecy/18l00590822

.0 CRf U

WQE@E1)12993 - O

o E E E sequence a,

a)

epinb seuowoifydiod)  dl Al Nl N| d| s/ " A MA) AN AN| ¥ bAd] wlan]  anN|  af aesiHL ezzod
o o ounbseuowoiydipgdi . d| Al N N| u s| Wl Al wakBan|an] v|  wwd| wlan|  an| al oesii zzzo8
. N
@m N maﬁwmm@gs%&_ sdl Al N N Wl d Wl Al walanfan| v bwe| wlan]  an| al gesiHl| 1zzog
ow o %\ﬁ@o&%@@%- dl Al N N| Wl Wl W A walanjan] »|  wwnd| wlan|  an| al vesiHi| oszog
—wp é@@ﬁn%ﬁm@&m_ ~ dl_anf anyf N H g N Ma) ANl aN| 2| NvoIn| w|an|  aN| a| daviHi| 69209
Cm/\u o z&&@%%%m@%o °N| Nl Nl N| an| an| H°| N Ma) AN| AN| 2| NvoTIn| W/ an|  aN| al aaviHl| 29209
@) o
Ow® © @@ 8@&&&5&& ZON| N| N| d| H S| s| Al mojeA anjanN| 2| NvoIn| w|an| an| a oaviHl| 99z0g
G PRy @%%:%A&ug:%mm °N|  N|_ Nl N| an| an| Hl A Ma) AN aN| 2] NvoIn| Wl an|  aN| @l gaviHl| s9zod
A~ — N ¢ ©
O TR ~u %%:wwmmsmﬁomm @ N N N dl s| s| Al ualan] anl 2 nvorn]l wlan]  an| al varini| vezos
[40) . L [ = Sy
Qo P psenesseuowoifydiod| = d Al Al dl 8| S| 4 N[ wagdp|anN|an[ s| ewddn| wW|aN| an| a] oeriHL] 09209
0z - [}
= S UEIUOBORUDSBUMIOIAL OS] T ﬂ NN N N s| s| " N Ma) aNj aN| S| 2nddn| Wl an|  anN| @l geviHl| eszog
W w -_— \)
_° uwszom%:mwﬁa@@@&o% wod A A Nl S| W H Al wqy aN[aN] S| ewddn| W AGN|  dN| @] veriH1| sszog
o © j— K XX N
Wa " ‘esonjes seuguaigdiogh S dl Al Al N sl u s| N waul an|an| 2 vwad] wlan]  an] ol seerms LGgod
O © & suefBopopy @%@@&o% ol N N N d| s| H A A9l ANj AN| 2] vNdY| N ON|  aN|  al oeelHl| sveog
o (]
> Ewmzaemweqﬁme%or oaN] N[ N| dl d[ s| s| N| mojeAl an[ an] v vWdIn| dfan]  aN| al aggiHll svzog
E@Ecﬂ@u&%ﬁ Sopooisegy oyl Nl Al d| s| W] W N wqan|an] v wwain| alan]  an|  al ogziH| eveog
o C NOK SN ®)
0 o ° O 2:%&8@ SBPj0IOBFD 8 Nl N dl " s| s| N wmanaNl #| vnwdin] 4lan|  an| al gggidl| wezog
n ﬁr\a) N ©8 ‘N — w. o O
—< mmleZC__\_/f.n Cw x
w_cs | & @ @O o~ Tz 5 |2
o KoL O 0O~ .0» — - |= |
wo.mm.m,dchcz@i N— @ < |12 |8 s
DoD NEONO_NFNZ D | 2|5 |® o - g
ol T NS S8 s (g |s | | | [E|E 5|5z B = 18]z |2
3 g N SEx 13 |& |B |z |§ 1§16 [205|81|8E§ |5 (a8 (2|3 B
;LuGCW%ZZ-mZin &Nojs |5 |E IS IS |82 |& S Ja Ja (- 8 |8 |< |m o o o
w(\\a)CQ&Z NODZN>O ON.




0 OPCT/IR20R5/€00822

Z Z Z Z Z Z

sex LL LL LL LL LL LL LL LL
0

ULL LL Age * A A~ A~ AN~ A Ao 000 Lqg
ANNNANNNANNNMNWO

r T2VUUUTr

sanpled r
W@ 2005/142993 Br eed Q

susjoejopioe sepjosejoeg| oN Nl N d s| 4" s| N mopeh 2 ¢ ¢ Al W g2 1oos|  alwvadnHA| zrsog
< O b lnuetoed uown poynuepuin| _ d Nl N N s| sl s| A nal €| ¢ 9 Nvodn| 4| ot moo| al d9nval ireog
[®)
< @ <#m@_@$%m‘m®“@%9 d Nl N Nl S| S{ S| N Mal €] € 9 Nvodn| 4| ol 1MOD| al goHval Zesod
< S =9 mmmsw wm:@,@m\%oaﬁ d AN N " s8] y A wal e e 9o Nvodn| 4| ot 1moo| al vonval gesog
2915 00 £ ESugimnupynl
< o3 mw&:mt@\m\@& d N N N ul s| Wl A sal 2l 2| v Nvoun| 4| oi] vHsal ol 4sdnHal| szeog
< —
< . h@&&ﬁ&@t@%@% d Al N N H S| H AN|] wW9d¥p)aN| AN} 2| vNdT djdN|  AN| Q] d99iHL) 16209
< M-- . 88 me ELBuspErD
< -+.898 mmmm:gwﬁmqwonm oN Nl N d| 4l s| 4l an wyal an| an|] 2] wwdn|  d4ian]  an|  al oasiHl| oszog
< D_\VA ZE_ w@@@:@m
< —_— —_—
.-l = E ciseuowoifgdod]  d Nl N N df s| 4 an wa| an| an| ¥ tnd|  dlan|  an|  al desrHd| z8z0g
<Cal MN&@%&E@@%& d Al N N sl s| slan] wa an|an| ¥ wad| 4lan]  an| al FeoiHL] eszog
1 P o >0
mmw +U (B)5Bqns pouepii oN Nl N N s| s| s|an Mal an| an| ¥ tnd|  d|an]  an|  al aeeiHl| sezog
oT. d Nl N N s| s| s|an yal an| an| ¥ tnd|  dlan]  an)  al oestHL vezog
O)— |
8 o th —ahsued seuoworfygmy) 4 Al N N " s| 4 an waq| an| an| ¥ tAb|  d4ian|  anN|  al georHl| eszog
~ - Z o ” Q - — N
=0T &h@@@%ﬁ:@@%& N g Nl Al N dl s| 4 A yal an| an| 2 N1l Wl an|  an|  al aasiHL| 62209
— N
25, . O ﬁ:w.%%:@@@m - d Al N N H| s| 4y Al wop|an|an| v wab] wlani  an| al 3esiHL] vzz0g
D oZloco _ooC J:
>zT. o2 o oO N A
H"ZZ2 4 - > ! N &
oD 0, O — N % nm
— Tmem — ®o o EN S |£ |
ZeT%Im eO%%Cr0q7Z & < 18 |8 s
ZmT@'.nmemOOloo Y 2 | 215 |o ye = 8
Slg @ N_ = > Jds |g 2 o S |@ s |8 |8 [ < o |8 -
V34520 QFo o 2NE |3 |8 1S |s |2 s |55 |2IEISIBE |xislE |®|E |B
NOTEZT8°2 CoNE 18 |5 |2 g ls [S§lel2 S8 13 5 |58l 818 [%®
N < %IrO/Omv__ L Ol @ N



_z z 10-
ccz mm~"Z CO
Mz m m pPCIIBI00F000822

I ndole o

z lz z
d Col
Vanc N A A

Z 2 72 72 7Z Z >

Li pase z z >-

AN

Z Jaz z z O..

o_ n.

0_
wORes@Rwa U mmm *z nc

zZ 0_

sjueojusp J1910BqUOPO| BN Nl N d| 4 4 4 N w2l M M ewdin| 4| g vHsal o| vidn| 18e0q

| Bsomes seuowofydiod| oN Nl Nl d] an| anN| aN] N wal g L S| ewddni W| L1 Hoval al veaon| sieod
S ”__m {Oor 0%& mm@hsﬁumm oen|] N N N ul W uw N owal 2 2 9o wwn| wan] anl aloseHval 9szog
s 7 w :mu@mqmawhvmﬁm»ﬁ a d Al Al Nl d| sl " N way anjaN| N aN| W] 2 vHsa| 9| ginso| sszog
=% o s&:& Bfo; sopoisiord|  oN Nl N N sf sl d N oAl | 2| 9 Nvodn| W[ I vHsal o|3zeHval eseod
. F w Q %ﬁm%:nu%tmmtﬁq\(mz Nl N d s dl " A Ml el e[ g bAdgll W] 1 axwa]  al avegHval 89eog
4 A A; o wmwammwéo%@& S d Nl N Nl s/ H H A MA| €| € € HNIN| 4 oL HOva| @ aogHva| Z9g0g
mHmm 8- %%acmﬁmwm%% SeN Nl N d| s| d " & M9l e[ e € WNIN| 4| ol HOval aloozHval 99gog
eNEcS é%éc%aemmﬁu@g coN Nl N d s| 4 d A dMal €| e[ g wwIn| 4| ol Hoval al gogHval secod
w AP L Ssifeonuep sefsequap rtmz Nl N d s| 4 " A Mgl e el 9 vinddn| W| 6] IMHA| @l 461Hval e9gog
EN ﬂ m = _mobmm %EEE»\ AYdwog| _eN AL Al d sl sl s N wal e[ gl 9| vinddn| W| 6] YAl al velHval sseoq
m ummmm rﬁ:@m&:@@% ~_ d Nl Nl N[ an| anf[ an] A M9l 2| 2| 6] NvOInj W[ LI IMHA| a] gsHval sseod
.A/ N a o%ﬁomgmamlﬁm&m% ~oN Nl N dl Hf s| s| N moehl 2| | 9 adinl wl i dsM0] a|vzdnHA| 8veog
< o o romscmf@%mmo%&& O 4 Al Al Nl 8| s| d N ugl gl g g N[ W| 2 109S| a]39dnHA| oveod
N .WC. = u“ H _,&uﬁ:mﬁEﬁ@G o
c m v=_ vmw:@;@\m%f 8 d Nl Al N| GN] anN|anN| N Mal el e g ATl W) §°2] 100s|  alo9dnHA| vreod
X9 .ww» Nl Al d d sl 4 N way g ¢ s FNT| W] g2 109S| algednHA!l sveog
x + Doo0oZWN Z
ZHm@W@OWU%MTﬁmNm y M
EnPEEQRSTD = 197 RS "
c o lag o EE G o = |8 |9
c— & -~ o S N< m | o L |e 2 |§ |3 B T | o mu
mw =8 %Y 8 __AWMW./M 2 |12 |_ le |18 |E W 8 g s = | 1. I3 Q| =
= =23 OLOWaZAw.qu 5 [ 18 IS (822 sl e 1e g |38 121 1818 &
EoaN=Z Q ODoMNTN A




IMIMmMmMmMmMmMmMmMMmMmmmmmmmm
wonWE/12805/ 112993 PCT/ | B2005/ 000822 80 Genus/ BOEABM®S5/000822

Co coco COCOCOCo Co Co Co Co NNNMM 00O0O0O

0O000O0O0O0O0O0O0OO0OO0O0O0O

sjuBojjuSp J8joBqUOPO|  eN N[ N df H] 4 4 N[ wohbl g 2zl 2 eWdin| 4| an| vHsal o gedn| sivog

«__ SuBoyusp amm@%o oN Nl N d d| d dH N 1°Al 2| 2| 2| ewdin| d[aN| vHsal o vedn| Zivog
~,mu\ E:_&ﬁmo\/oommw Bon m::m_\,_ 3N N N dl H SIAN| Nj uejgql 2 | I enNdIn| 4] s vHSal o 4/4N| 91¥0d
"2 =1 m@%% Buowihydiog d Al Al dl 8| s S| N[ wohbl g | | ewNdIn| 4| s| vHsal o azdn| vivog
= \wm mmmwzmm_mm:&@\@som d Al Al dl 8| s| sl N waghb| g 1| | ewdin| 4| s| vHsal o| gzan| zivog
~,nMV P, O NN mm&@ﬁ%@ SN Nl N d 4 s s N _wadp| g L | enNdin| 4| sl vHsal o| wvzan| tivog
Qi ° on\aw__ seuaiL S\.ssom d Nf N N H s s/ N[ wasp[ | ] ewddn| 4| 2| vHsal o 3v4an| sovog
o 1n° &@%%:@:@@Som d Nl N d aN| aN| Al uwigdp| | K. I ewddn| 4| 2| vHsal 9| avdn| 2ovod
m B a‘:moa:%@om@%o aN Nl N d df 4 4 N eAl 1| 1| L ewddn| 4| 2| vHsal o| ovdn| Lovog
2= 1. %@imm\m:w\meom dl N N Nl "l s| 4l Al wadpl | | | endin| 3 2 wvHsal o| dedn| sscog
» o W L mm Omjes mm:m:mé&om d Al A N sl sl Y N uwau i 1| ] ewndn| 4| 2| vHsal of gedn| vesog
SalHe N Wwé%&m@o oN Nl N d aN| aN| N ug 1| 1| sol eWNdin| d] 2| vHSdl 9| dedn] gecod
m@”: o o,% k&:&%@%&%m d Nl N d aN| dN| Al wayp[ | g0l eNdIn| 4| 2 vHsal 2| 3Fzdn| Lesog
n- mwma&sm\sm%&&tﬁ%ﬁ d Nl N d aN| aN| Al uwaxp| 1| i go| endinf 4 2| vHsal o] aedn| ossog
(\ZEO O..nmm Zwtmrwwu 0&0
Qm © gwm %%@@x%am d Nl N d é S| N uiq g0| eNdIn| 4 2| vHsd| o] 0z4n| 68cog
m- {8 O_umdinds sopfEqlyBusy|  oN gl H uwq ) L[ ENdTIN vHsd 314n| 58209
rAMnmmu OO\)ZM EN NN
%3_U.~r0% NN EN )
T nas ey .
SepOBpg So _LGA I, 2 |z g |€ |8 3 % g
R R SNRc RN - - - O PO O - O R - =0 T O T < R
L %h ~eO_Z.mOOZ\_/ © s 2 |z S |® g | |.D £ 15 |8 |8 & z o2 o |@a &
o o | S o =) (®] = = = 10 |> ¥ |T |o G la |a j-= o @ |l |m o _lon Jas]
0O ONN_—OoONN




.0 >+ C7)

.0 ©
rrvrrrrr NNNNNN
TT
rr

0.0 .0 ate-.

)
r

c.Q.oL.00O
index TTTTTT 1"'
Pocket depth LOLOLOr OGBGIOOT

Gngivitis index N

weeonisadzns al

TTrr NN

r

T T T TrPTTNBI05/000822

r

CO mMmm

MC) M CO C) cY) mMC ,

2 2 Tooth mMC,

seuowolAydiod d Nl N dl ¢ s/ H N wgl 2| gl anN| wAa"T W 2| vHsdl o] aeaon| evvog
B D © BHGUEPHENoID| o
MWU_ cmu %w:ﬁ%n&%& <d N N d ul S| u N Mal 2| 2l anN|  wNd1l w| e vHsal o] o9aon| svrod
D . 302 q Bedsburid o
mmaowmmm_:mwﬁ Q@%w >dl N N d s| sl 4 N Aal 2| gl an]  wael| W 2| vHsal 9| geaon| zvvog
JLZOUNH% gingid) &
4 5Ne UNmm:géqm _m d Nl N Nl H s{ H N gl g| 2] aN|  HAHT W[ 2| vHSda] 9| veaon| ovvog
T - aawmmmmﬁom@oﬁnm JoN| an| an|  d| an! an| an| an an| 2| 2 gl udn| 4| 2 axod| al agsaon| evvoa
JLLOU%&:MSO%W@ “on] N[ N N s| sl s| Al wau g danl wwm| 4| v zmswl a| avaon| ovvos
Juwoummima\amﬁmﬁv ZAN| aN| anN| an| an| an| aNjan|  way| g eglan|  wam| 3| v zHsw| a| araon| eevos
H =D Fionpejoidnoigp oN| Nl Nl N| an| anjan| N ieAl 2| 2l an| wwT| 4| v zHsw| a| avaon| sevog
”mmumwmmow [eio H@%@@ﬁ gON| Nl N dl S| S| S| Al ueudgl gl glanl T 4| v] ZHSW| a] Ovdon| Zevod
= mmmumam mm:mmze\ﬁqa WO d N A d " W oW N Mgl 2| 2| 2 ewdin| 4l anf vasal 9| doidn| sevog
dLM soef sel wsm Nl N Nl an| anjan| N nal 2| 2l e ewdin| d| anf vHsal 9| Zoidn| zevos
.mU_ Wm%ﬂ:%@ do m£ Nl Al N H sl s| A A9l 2l 2| 2| eAdIn| d| AN} vHSd| 9| Yoidn| €2gvog
.w.U_ m&wo@ %W@@ 2 Nl N dl 4 d| ° N Maj 2| 2l 2 ewdin| 4| an| vHsal 9|  dedn| gerod
.aLN m%&%?&mm,mo muwu Nl N d| Hl "l d"] N| walhbl gl 2| g enNdIn| 4 anN] vHsal 9| 3e4n| Levoa
TuoE T
Bioeos "28o48y 5
B5s°5%5C oL, LI" ,
s 0eco2oz ot 88 s slslils ELBIE: Lslell Bl b
8 8 250 Z.-odo olg |5 |l o |5 |¢ |t |a G lo o |l & (8 |£1lm a lo ol
»w .9 _Node.00mE




Q

z}zzzz

orooroo%$o
Leci t h.

anebaN ‘oN ‘oAlISOd ‘d ON ‘N {S9A ‘A ‘S[ewae4 ‘o ‘sjely ‘W PouILLISIeP 10N ‘AN ‘ejgedljdde 10N ‘YN 4eD ‘D Bog ‘g :suoneIAsIggy

Cat al ase a) a) (Dpa)/1B2083/000822

"o 0o m;~? U4 QB Q coi

E E o Uo.

Li pase " N z z >-

E

aa

.V a,
Zzzzzz asa a. a

c
Z 7 Z Z 2 Z Z Z Z Z Z Z

a) z z a.

Q co
wWQO2050.1299

m&@%&&:&:&%&& oN| an| an| df "l "l 4 A wal g 2 € vddn| W or{imHM| al doraon| szvog
P O _ egonys8 seubluoiAydiod danN| an|] d| 4| d| 4l A ugl 2l 2 e vddn| W| ot{imHM| a|3Zoraon| zzvog
& Am_@awmummm%abamm oN| an} an] d| "l d| Wl N wml 2l g el vadn| W| ot|limHM| alaoraon] ozvog
Py .
"W ¢, < stoobiopigdeprosaroeg)  onN| anl an|  d| s| an| u| N ek 2l 2| €] vaun| w| oulimam| alsorann| vzvos
& 9 nmmm@@mmdﬁs&mmm oN] anN| anN] d| s| 4| W] N wml 2l 2 el vaun] W| oilimHm| ajvoraon| szvog
’ N R
N S ‘ds sabodogidediséido d Al N d 4 s| sl N wgl an| | anl wdT| w| 9 wHial 2| osaon| servog
|
7,“0 m@%@wﬁﬁﬁﬁm oN Nl N d 4| sl d N 1Al an| an| an] Nvodn| 4] 8| aood| a|l azaon| ssrog
| © ~ —sweagugpdorealiopo|  oN Nl N d| s| 4l 4"l N wg| aN| anf an| Nvodn] 4| 8l dood| al ozaon| zsvog
T c N g ‘&mﬁ@g&om%@o d Nl N N s| 4| d N Ma| an| an| an| Nvoun| 4] 8| aood| al gzaon| esvog
. ] P L
5~  Buguapuyisio
N o 1
N 208 BB uouBind
N O . cSBuowoiAydiog d Nt N N "] sl 4 N maj 2 2l an] wadl W gl vHsal 9| Heaon| ssvog
N O .- £ < @D QU -
mvw -8 &, eHewspuinyo
N e mu&: E@R&m d N N 4 uwl s W N wal 2| 2l an| wwenl w| 2| vusal o| peaon| zsvos
Sd N O | SN
wM NS o @:%aia
dxnT N2 mEméa@m oN Nt N N "] s 4 N wa| g g an|] waull w| 2| vHasal 9| aeaon| osvog
N N . +— ©
p X € N O m:ﬂ:@.a
< £ ES] =
B NN -Ox< m3A
.nAmZZE.Whm I o w
.nlevk g . SD.m.h.JA 2 l1e |e
& E s 857 . £l |5 -
/M.In. % .Z2 om< |9 Q| 2 |S |o - - =2
QD EN —~F 1|8 e 9 |o S |2 S| |8 | 2 - o |8 -
Deng™ 28" < s £ |§ |3 e (215 |2IS8182 |«[alB [B153 |3
@ 1< T 3 o |o oS |® g |& |.D £ |o |6 |8 & 3 |o |2 o |{o I
EW>QNWZ_%CLKWCVKHP © ja Ja |- § |8 |£|m o lo o
NG< XN .Z20N..<




w0 20657r12993 U

10

15

20

25

30

Br eed NNNNw
nMz U 00
Uuu

wWYWwwwaod) Uy mt A~ A A Dog/Cat U U U U
Source muU~” 0N wlLL CO w pCTNB10b5/@00822
L

oOo0"'It "It "I" LOLL LOL W LLUUUUUUUUU> >
m>in>>mmm>>m> Bact. Log# NCOP co f° CO
rn ONMfNCONNNNNCQCOO) CO'cr " dI It 00O
0O0O0O0O0OO0OO0OOTIt "t Nt Nt 2t "t 't 't It OO IMCOmM
| M 1 M mhhisaiaiesnwere typed besed(apthein 16§ BNAOBNA s2@@Bce. Individual, well-

P@Fﬂdt&?&@ﬂe@ Mmmze‘ﬂ?as t&AaIMHS foB B@?rh&’ésé’%a%@@acftBMP@RY‘érﬁpllflcatlon

o PSRt g Pebe o o B 40 8 ko .

L tTablet1EinQrigic@e NThHe RCR| wds @afiediost in 50 ulaeantion th:nﬁés*coﬁtammg 1 x PCR

bggergu% 'ﬁa@%dl%ﬂzsl‘R&k\n IeU MBaq 6" m@l HQH q 23 1.5\51 gac? prlmer %Og uM each

Céj[egxydg'lép rand 2.9 Uagla@umz Pfx Qi\IA Eolymgrage (szeZI'echrmbqgteh) The following
Z FCHE cyele>condifiods Nére"\FiiZ2od: & kwo Phinute denaturation step at 94°C; 30 cycles of
denaturation at 94°C for 40 seconds, annealing at 60°C for 40 seconds, and extension at

N Nw = XXMcn
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72°C for one minute; a final extension step at 72°C for two minutes; and a final cooling step to
4°C. A GeneAmp 9700 thermocycler (Perkin Elmer Applied Biosystems; Foster City, CA) was
utilized for all PCR ampilifications.

The resulting PCR products were purified using the PCR preps kits (Promega Corp.;
Madison, WI) and pooled by isolate. The purified PCR products were then desalted by drop
analysis against 25 ml sterile water using a 0.025 um nitrocellulose filter (Millipore Corp.;
Bedford, MA). The purified, desalted PCR products were subjected to DNA sequence
analysis using the DyeDeoxy termination reaction on an ABI automated DNA sequencer
(University of Texas Genetics Core Facility, Houston, TX and Lark Technologies Inc.,
Houston, TX). Synthetic oligonucleotide primers D0056, D0057, PFZ175-AP1, PFZ175-AP2,
and PFZ175-AP3 (Seq. ID No. 1-5, respectively; Table 1) were used to obtain double
stranded DNA sequence. The resulting DNA sequences were used to search publicly
available DNA databases using a BLAST-N program publicly available from The National

" Center for Biotechnology Information, USA.

The bacterial isolates were typed based on the closest match identified by database
searches. The B106 isolate did not have a precise match, suggesting that it may represent a
novel bacterial genus/species. (See below.) A complete listing of all the isolates and their
respective characteristics is located in Table 2. The top nine most frequently isolated strains
are exemplified by the following isolates: P. gulae B43 (dog sample Sandwich 4), P. cansulci
B46 (dog sample VHUP 1B), P. circumdentaria B52 (cat sample VHUP 2A), P. gulae B69 (cat
sample VHUP 3A), P. circumdentaria B97 (dog sample TH 1bC), P. cangingivalis B98 (dog
sample TH 1aC), P. salivosa B104 (dog sample TH 1bC), O. denticanis B106 (dog sample TH
1bE), and P. endodontalis B114 (dog sample TH 2bA).
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Odoribacter denlicanis 26 12 23 6 3 19
Porphyromonas cansulci 12 8 15 0 0 0
Porphyromonas 11 8 15 0

endodontalis

Porphyromonas 10 8 15 15 4 25
circumdendaria

Bacteroides acidofaciens 10 5 10 0] 0
Bacteroides forsythus 4 3 6

Porphyromonas 3 2 4 0 0
cangingivalis

Bacteroides levii 0
Eubacterium brachy 3 0 0 0
ATCC33089

Peptostreptococcus sp. D1 3 4 8 1 1 6
Unidentified eubacterium 3 2 4 0 0 0
Porphyromonas canoris 2 2 4 0 0 0
Campylobacterium sputorum 2 2 4 1 1 6
Porphyromonas gingivalis 1 1 2 0 0 0
Bacieroides fragilis 1 1 2 0 0 0
Uncultured bacterium SHA- 1 1 2 0 0 0
54

Uncultured bacterium SHA- 1 1 2 0 0 0
219

Pasteurella canis 1 1 2 0 0 0
Streptococcus bovis JB1 1 1 2 0 0 0
Enterococeus galfinarum 1 1 2 0 0 0
Fusobacterium alocis 1 1 2 0 0 0
Klebsiella oxytoca 1 1 2 0 0 0
Unidentified rumen 1 1 2 0 0 0
bacterium

Uncultured bacterium 0 0 0 6 3 19
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5 tesis (INDOL, PO4, NAG, BANA, and TTZ). Of the 12 tests that are in common

between the RapID-ANA Il and the Vitek ANI card, all yielded similar results. Using the

database supplied by Vitek, the O. denticanis B106T isolate was incorrectly identified

QonNe

lO\l_QJN_

as F. nucleatum with a confidence level of 63% (data not shown). The misidentification
may be due to a lack of veterinary PAB isolates in the Vitek database.

10
Table 5. Vitek ANI biochemical tests* of O. denticanis B106T and related strains.

Biochemical test O. denticanis P. gingivalis F. nucleatum
B106" ATCC 53977 ATCC 23726

Gram Negative Negative Negative
INDOL +F + +

PO4 - + -

PHC - - -
ONPG - - -
AGAL - - -
BGLU - - -
AGLU - - .
BGUR - - .

BLAC - - .
AMAN - - .
AFUC - . .
BFUC - , :

BXYL - - -
AARA - -

NAG - +
BANA - + -

LEU - -

PRO - - -

ALA - - -

LYS - - -

GGT - - +

+

TTZ + +

ADH . -

URE - - -

GLU - - -

TRE - - .

ARA - - -

RAF - - .

XYL - - -
‘Reactive ingredients in each test: IND, tryptophan; PO,, p-nitrophenyl phosphate;
PHC, p-nitrophenyl phosphate choline; ONPG, o-nitrophenyl-B, D-galactopyranoside;
AGAL, p-nitrophenyl-o, D-galactopyranoside; BGLU, p-nitrophenyl-8, D-

15 glucopyranoside; AGLU, p-nitrophenyl-a, D-glucopyranoside; BGUR, p-nitrophenyl-B,
D-glucuronide; BLAC, p-nitrophenyl-8, D-lactoside; AMAN, p-nitrophenyl-c, D-
mannopyranoside; AFUC, p-nitrophenyl-a, L-fucopyranoside; BFUC, p-nitrophenyl-B,
D-fucopyranoside; BXYL, p-nitrophenyl-8, D-xylopyranoside; AARA, p-nitrophenyl-a,
L-arabinofuranoside; NAG, p-nitrophenyl-N-acetyl-glucosaminide; BANA, N-benzyl-DL-

20  arginine p-nitroanilide; LEU, L-leucine p-nitroanilide; PRO, L-praline p-nitroanilide; ALA,
L-alanine p-nitroanilide; LYS, L-lysine p-nitroanilide; GGT, gamma-glutamyl p-
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gi ngivalis ATCC 53977, and Fusobacterium nucl eat um
sulsspeci es Thecle8aRNimgal oA 3T 28nivenie B10E veisQReampliibd triplicate

the Vit 'pn&@(sdD{slia@E% ?t) Noo 16%[)%5_(1 Bani( §ﬁ_§3196ﬂo 2), Jhe PCR

yi el ded only positive t
P. gi rRyPd4lsi ‘ge’m@@egeg?”ﬁ'e% é?SéEQP @“Bo%ﬁblept@@ ig Gt"égtt BNA sequence

(1 NDOLanaly8ld., BNAET-NEANRhulostdal TT98D) sédicHeb @f ihe ﬁoﬁ&édﬁnﬁmtnucleotlde

ZF\I? 'ngr C?%gl?{k thg ﬁ%tgﬁglrbééln%? lfc!;%?orteecshﬂ M%/%%fﬁgmﬂl n Pﬁlgg he (5( denticanis
datOabaBi96s oI '{%gw sgavesee indigated . thal diet pcmntlsarmem isolate was
i sol atyglaiaSo initeeresitthy Basteilded g@ﬁbs. athelo. MMEELRALBHTE 165 rRNA

with a confidence |evel of 63% (data pot sh . The
i e enSeTog st iet, Boario Fogea 1o 4Bk 168 AL jsemsgauence of
PAB i sidcteradetésnsp loeal \glone X969 ddzasssion Iumbeab IA¥ 131908} shelving 96.3%

ANl biigahgnved 4é5€b§l gacféﬁm&tes@? rgrél%ﬁnﬂé %X%&qgolé’tgﬁifrom a human

rel at ed stral ns ochem cal . denticanis
gi Wgi \Rafiee with pRgratighg Hf?\eraﬁs‘ﬁ)Bel”oﬂq@@ 77duyire@ 2*3?3283 define the

bacterial species associated with NUP in HIV-positive patients (Paster, B.J., et al,
“Phylogeny of Bacteroides, Prevotella, and Porphyromonas spp. and related bacteria”,
J Bacteriol. (1994), 176:725-732).
Phylogenetic analysis based on 16S rRNA gene sequences was performed
20 using the CLUSTAL X version 1.81 software (Thompsom, J.D., et al., “CLUSTAL W:
improving the sensitivity of progressive multiple sequence alignment through sequence
weighting, positions-specific gap penalties and weight matrix choice”, Nucleic Acids
Res. (1994) 22:4673-4680). Phylogenetic trees were generated using the neighbor-
joining method (Saitou, N. & Nei, M. “The neighbor-joining method: a new method for
25 reconstructing phylogenetic trees.” Mol. Biol. Evol. (1987) 4:406-425). Bootstrap
values were obtained using 1000 replicates. Fig. 1 shows the results of phylogenetic
analysis for the O. denticanis B106' isolate. The placement of the major genera
(Porphyromonas, Bacteroides, Prevotella, Tannerella, etc.) is in agreement with
previously published phylogenetic trees for the cytophaga-flavobacter-bacteroides
30  (CFB) group (Paster et al., 1994; Sakamoto, M., et al., “Reclassification of Bacteroides
forsythus (Tanner et al. 1986) as Tannerella forsythensis corrig., gen. nov., comb.nov.”
Int. J Syst. Evol. Microbiol. (2002) 52:841-849; Shah, H.N. & Collins, D. “Proposal for
reclassification of Bacteroides asaccharolyticus, Bacteroides gingivalis, and
Bacteroides endodontalis in a new genus, Porphyromonas.” Int. J Syst. Bacteriol.
35  (1998) 38:128-131).

O. denticanis B106T is grouped in an out-group of Bacteroides that includes B.

splanchnicus (Werner, H., et al., “A new butyric acid-producing Bacteroides species: B.
splanchnicus n. sp.” Zentralbl. Bakteriol. (1975) 231:133-144), several oral isolates,

and numerous uncultured strains. A 71.0% bootstrap confidence value at the branch

40  point of O. denticanis B106" and B. splanchnicus indicates a moderately high degree of
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- PHC- - - ONPG - - - AGAL - - - BAU - - - AGU - -
wo 2830R993- - BLAC - - - AMAN - - - AFUC - - - PBER2005/000822

- BXYL - - - AARA - - - NAG®O- + - BANA - + - LEBU - - -
PRO- - - ALA- - - LYS - - - GGT - - + TTZ+++

ADH - - - URE - - QU - - - TRE- - - ARA - - -
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p- 19 t raiphetayenomjc MDompirties avii thermosrletes of B@URYrphyromonas genus. Our data
p-nit rl@ﬂh@@%ém&t wﬁP’t&E %Hét%'isdﬁmceelh@% S()lanchnﬁus/B denticanis B106"

enyl -

%. nh;ﬁﬁ%g@’%{}?agﬂ eser trth aCt Oth}ﬁ?fflqlﬁﬁ ﬁ%r‘ﬁlyrrhag that of the Bactero:des genus
L- f ucapigr inosi de; BFUC, p-ni trophenyl - '

D- fucopyr anosi de; BXYL, p-nitrophenyl - P,

D- xy| opyr ankis Rrioximgieip, 58@-bpiregiop bt thel 168, rRNA gene from 25 additional

L-1ar akjaniaé binansdises ofl\dé\@entlcanls (Table 1) was PCR amplified using the D56 and
p-nitr enyl - N-acety nni B

u Al
R bend S ess, dect it ana™, Rie PORrRrodtils werpuried g dpsaied. The
p ni t rid¥histquerce #REBe ACHpwoHiate was thenr datenminedle ; ThAlpArtial 16S rRNA

L-al a@eﬁ@en@ei‘fr&ﬁ Wbl H%IC&A‘ISYF olates ms%'é(b r‘S\BOZ Jg& ?.%?2\’6915% all found to

-ni troani ut a

bCT/ | @3@@5%6‘6@2@0 SisePh PS5 P highly °P‘F29W€tdr3ieﬁll'ﬁé'ﬁ9ﬁ with the largest

t et5r aztlergente Fddbenahdqde irouRs beiFOT% @RNtitiFoldr tHH MGIOS Bhalyzed. Fig. 2

TRE, shows the results of phylogenetic analysis of the O. denticanis isolates partial 16S

rRNA gene sequences; a representative isolate from each group of related sequences

was chosen for analysis. Based on this observation, it can be concluded that all of
these isolates are varying strains of the same species.

20 Clinical isolates of O. denticanis were also obtained from cats (Table 1). The
same approximately 580-bp region of the 16S rRNA gene described above was
amplified from these isolates by PCR using the D56 and D57 primers. The DNA
sequences obtained from the purified PCR products (SEQ ID NO. 163-168) were
aligned with the sequences obtained from the canine isolates. The alignment resulis

25  indicate that the feline O. denticanis isolates are varying strains of the same species
found in dogs.

In order to further analyze the relationship of O. denticanis B106" to the
Porphyromonas genus, we PCR amplified the fimA gene (in triplicate) using the
degenerate PCR primers D122 (SEQ ID NO. 84) and D123 (SEQ ID NO. 85)

30  (Invitrogen Corp.). The PCR products were purified, desalted, pooled, and subjected to
direct DNA sequence analysis. BLAST-P searches (Altschul et al., 1990) of the non-
redundant polypeptide database at the National Center for Biotechnology Information
using the FimA amino acid sequence indicated that the O. denticanis B106" FimA
protein was related to the FimA protein from members of the Porphyromonas genus.

35  Fig. 3 shows the phylogenetic relationship of the various FimA protein sequences. A
very strong relationship exists (bootstrap value of 100%) between the O. denticanis
B106' protein and several of the type | fimbrillin proteins of Porphyromonas spp.

O. denticanis B106" and Porphyromonas gulae B43 were subjected to
scanning electron microscopy to determine the cellular morphology. Briefly, 36-hour
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condi tTEILTRRY OtEr‘Pl“fefez%cH’led d'%'bzemrgf%ﬁ%#@ iRidAzAIqs R filtsrrsterilized
st ép asing4Q;2180fitey.cl es of denaturation at 94C for 40

seconds, anneal i '@ﬂorﬁﬁ% 89fhd QérF&né ?%!Eﬁmﬁgr@ﬂlates

ext ensi on

on
step at 72%""!5%40%9\956'1?%&&%%” cirdivags $tfaﬁ’aW5Q%ﬁhﬁfQ0|QQ @gne PG32
t 0 4C.(Génbae aeAsgorObdet AETTHICY CoigbnUcRenidel pr‘nrrﬁlrsﬂ@@ose (SEQ ID No.

App| 'PQLQ %0@@@% NEOM nﬂ(\W P %%) pr 0(# .téé) YEere. desrgned and

I catl ons.
vﬂQuarsrrf%ezf'Zsﬁ (Ldfe T eszl%ologes E- FgerPC(?r nWherQQQéﬁr (SEChI) NDadh) was used
CA) . ThenfieRiopwas yiies Dwme(séetrau\kﬁ%)tb?lmrk pg. os'(*$|§c§rr91(|o 45)in 1

Kl enT SE Ab pti de
for f%'je@ér)nl)%{%e@ ?p(t'%e()l ;0$ %@“LﬂngmF Spf Jﬁﬂﬁ‘&?‘?ﬂ %@rpeepg'des and
i mrediodsdl t;lon'EdtPow (Strelagaregi La 0dlle, CREh@ERRadle E@ﬁ@er\é&%tr@é 50 i final

(I nvi [ Gluper.s.prot qcol

tr ans%%ﬁﬁg l|u,r111'§o atcm?\ V%%I%Eﬁo Fn g%‘%l NRlH §'8W 2 washed coll
W'§ . 3??%%9?59%9“%@”%@% @ﬁg’femé@t@rftﬂnnﬁmulqﬁ BéSiPdeansulci B46,
Wi t h tPheircumdessia BBQ$ @1 jukdNBeone @lrcuh%ﬁl‘ﬁr‘lef BeA Pb}éal@mglvalls Bgs, P.

combi est

dig elstg ?I;(‘)/}r)rsoan gﬂg" cha{%%gg 3’?1% Fy & @Ddﬂgtﬁé‘y 9B Byfe DABRfication was
ter mi AerriechAUtras feftolen slegaturation/ABH-Ca 9t roineib g SBMAcycles of denaturation
sequegzec, (dOaée%orr%F RiRRdM8d ?@ Ol’('f‘ CSO) secorr“‘rfi‘ej)t %@(‘i bglymirrl_zatzloiw) (72°C, 1.5

Wg gonuche g I r
ée Il ? P 8“5‘?‘&?3@ fH‘BEEB‘i E‘PW@Q%&W W”M{S@nce 35
C oni ng O Fatrmlyerayalcaain BaBlifleatioh dBateeodrR hem&Pfr&d F. @angingivalis

P

oy o208, ohiver KINR KRB 1880 B9 NO 91 0=8 X A'<BhEon witn fi-Ps-oet
cl oneassEllon'Pd\'o( R EBAW‘W'%%&O%QBF%W%W fpst Pgalivosa B104, primer KWK-
(1 nvi Ps-0geri$EQ GBNNGI 61) RAY V8BS wakr KiVIKats- dsboe@E@ %'lD Mo. 82). For

Cé& t uérﬁg/lmgatrgn OQIH%? eadbsn bnd t/c%nﬁ%ggr%rme& s- 02 %EQ ID No. 79)

S anaero usi n
ext r aes BIpdth KIKG598{SESIB.No. 80 eRéactighs\W@re performed in triplicate

200|5/ dsitPPFifRCEArbR3EYH A @%%gé)%te td G5Q s\ﬂ@@s EC%arbq/rlv\gDvalls B98, P.
anp ' 24/ %%?102%:?{61;‘9 Jeﬁt/cF?lf %1p§atpénD?8%goq(3@%s \wakied out as follows:

car ri @Qﬁawtﬁtlom 9450, @l minelaglt 30135 vaytlesres denirationi (9°C) 38 seconds),
P6R batfnk&Ing (61-F&cTes r&@&ln‘ag)' %ﬁa Bol?ﬁﬁﬂe&gtrcﬁ ‘L&ﬁgleE %gr&:s“thls was

geno

eachn?ag kﬁéna' ﬁﬁtﬁnsz%q"sat@ T8 at 7 minkieds x DNA 5
Pol yrer aseTHeLPER a?ﬁeaﬁﬁeﬂodenglp&ﬁiuctb%)e VIg-lfBﬂZJdoﬂ))J S8 RBorPSRa 1.0%

cycle di r

ot AR do) RGmAf Bnd o R v eNOR M g @ il PoR
at 94@'#’%'0'4(})‘”Sf@@@ﬁ'ﬂsva'%ﬁﬁew n@ﬂdaﬁacbéﬁ@t fob triplicke samples pooled.
S®BCOoNMMse &é]gine?ﬁ@ @é‘rs itHeA sRfuehdLe rﬂr%ﬂylrn 5n %&Hﬁﬁ@ avoi?the introduction

cycl e nat tipn at 94C

annea Qe ug}% ¢ “C‘)Jﬁot"s@atsm‘ﬁ tﬂ%ﬁqam@x?ﬁgwg. RAR samefifigetion and
for 1SUQSG.mefih ﬂmf& Steas fi Pz peolédcmyxtaras Steep tadn $@fediad to direct
five dBgiancESnal t

GeneArrp 9700 t lrjrﬁ?:{/ reO%%e rbﬂgn lr%c}:B&pﬂ%eAdB‘]\ automated DNA
Bi osyst ens) was ut| lized for all PCR anplifications.

The PCR products were purified using PCR prep kits
(Pronmega Corp.). The purified PCR products and

pBAD/ H sA were double digested with HndlIl and Xhol

for three hours at 37C. Half way through the

di gestion, five units of shrinp



15 al kal i ne phosphat ase (SAP) (Amersham Phar nmaci a

Bi otech, Inc.: Piscataway, NJ) were added to the
woeatsan2as gesti on. The digested DNA's were pur PETAB2005/000822

using the DNA d ean-Up kit97(Pronega Corp.). The

purified H ndlll/Xhol digested PCR products were

ligated into H ndlll/Xhol digested, SAP treated

BAD/ Li.f e
e hnal ity CakEerhicbhO, shaRgE °15§%5¥§5B%R“m?ra {§50 1D NO. 46.75)
buf f er™ ? pefuenss bz)th [P pieandoiie amplifiedproduses.
resul ting |Tl@a’(mbﬁtlcﬂls‘éﬁmHneeé/\aﬁ:otﬂlhgifﬂﬁfdb'rFfﬁ&nbléﬁ flom P. gulae B43, P.

conpet cal i OF
reco nb%ﬂ%é%% 816 i ?ﬁm%é%?r '@4@#4 g“'@\%%%lg otin d’” fiygndentaria B97, P.
comit ai W”Q’H@Véf”? rﬁ&sg En ealiveﬁat Bt04c & rdeoticaoisiRINB,aPI canginglvelis Bos, P.

r es;.ll t dalgbsk @OJTQD NRRkicahlsBY 06 CAHAL Bl d)RioftaksSs 1Tk N depicted in SEQ ID
VEeCt Or,s

( MGGSH fﬁe%m’sfﬂre%e&sf@e@ VORRTOREFRNEGEE B Q¥ HRies usedl for PCR

SEQ | mutiicali@tyf eattobdnewess rbrypotedeagitindy aotpeprbdednthefactual sequence
Fi mA Qﬁ%e@é‘n@% @efch %ﬁfﬁ@ @s@b&ﬁe thamﬁ ‘%LSQLFE}LS ?qcoodedvﬁa%EQ ID NO.111

t r@nsf or néa nE
vader) F?‘?rShPWF frh% Q "BNS‘t é?%tOeB?ﬁr ©§RACHYPIYanEdryeatis of the encoded
Expr eﬁ‘ﬂ@nth&rﬂmﬁhﬂelrmhalaéequg ethQ/hae%ﬂJ@héb@Q& b i8S’ primer was

Prot ei

BL21/ E%Agdef&%@% e aé{ef»?sﬁ}és 8LabSRang S soqueseryfyon Heine,
di | ut |18ﬁ5,|41t'\6°'Lﬁ\°| d86|98‘t1ﬂ5 chielsen. rfi.n §naddoedy/ b Brunak, S., and von
anpi ciHdijhd) &.1%97t Pr‘,ététnOE@glneQn@%)meﬁ‘%‘} PhER HE wQs écfﬁpared against

er or k| vol ume
3080 5 B0, REBE e\ P s iR S P ¥ s spegoiom ggpr ool
at 37@%&% P10 (Alisshub gl R.aGisbnW. aﬂVIﬂeruM\IJ Myé& 2B WialSipman, D.J.,
2. 5- 3.1890, L. AcRbiBiHI0 S E5: ¥4 1oh) eﬁ'h@%ﬁg %hts%gl%d‘ﬂ\e greatest

a final conceg._f,(% t|on of, 1% to 1n uce

expr eLEMGRIY ffom & 9i&afscubat ed f or 35 an
addi ti onal Glbnine OfiThe £. gifacBA3seHrBIGené Intd ExreSioimPRSMIds
FopgA was d%ﬁfﬁ%%grpgéfe Aot &Ql%ﬁ’éﬁ(égegl g}]e)geoﬁ eafﬂd@g OprF

anaIyS|s usi n ant| - press serum
8). TH&S clPRL il thessRauencs’Nendigdts sighalpeptider é?wrliwwmphfled from P.

nol ecgliae B%sﬁngﬁhgé&ﬁzcllﬁ&&ie piBErsGEVK-9g-06 $Ii'($IIfNOC)@ hnd KWK-Pg-03

BL21 Fi mA fr
oL21, {epsd Y exBLossito Lecontingnt HLIRTLGT LT
centr setu@apntelnmanhromescsm PEAde dernplat¥\d 2002 bifle? 393 uM each dNTP,

PQ’/ | 5@99@!’ &Qg%g?ner 9@ @R[@ﬁﬁgﬁtﬁgwgc%n%g F§u hermostablg polymerase.

| s were mechani cal
cent r r‘\meagﬁtfoamaStqa@eaem %ﬁfOU%(\@ aer@mteew’cmene minutes); 30 cycles

super natdaaturatas qmassaﬁs@y%rnnaanhb 2e0°c, &f §éc§”4n}d QhridAZhtion (72°C,
gggt ::1 %Itrﬁig ﬁlgwéﬁsté);egf Iexte Sio fag%g Cgfro | enué)eﬁ Fré) CVSIrllgogr%pllflcatlon
di al yﬂ‘@d:‘afn@leﬁ @mfﬁ/@rltlﬁé Qlﬁqtdrzﬁ"bPQR %mnijcatlon kit) and pooled The purified
f 80 t ePERtBEduk w&siclor%duaieagf ﬂtoothg TR élbrhﬁgeé te & R E@Algropo and

The oak m Cl ini so| at Based on sequences
of the éﬁ {3} E@D (Idtrogeq), HJ hGwlyap rPF-OqHBtFmW%f@ ff@@éfﬁéned into Max
PG32 Effidemdyan lco/aid®rs sdllen Thelpladicte it 4drinal se uence of the encoded

oL A e PL TR OREL SR K Bl
desi gM@@%ﬁ@ KE{HY H@gpz@dN@Lﬂﬁ@ fokaied dnogdiesly. byFde sequence

PER,  pagiig &088emnst® &DoPe. (SE) invavo. Uisef A I?;lone containing the

conj ugb 8@9%\@& FWEI t hle g"j[pgsgrf p%%'aﬂulﬁf"%ﬁs |%%ed from a small-

Pept i ghale) brohonityRusiag e @NPRP Spid Mihiptbe kT 4Qlagdm\b This plasmid was
Pept i g@siorAdtd int®- 151500%J E@l_ 9 W

Jol | a, n%_? t her nost ab ? n&q?re%gvsag% | %ngaggﬁn? Lv?as 'ant'f'ed that
sanpl ¢ Ahe aPRioRate B'ﬂ%"'%ere performed in triplicate

using either a washed cell 15 suspension or purified

genom c DNA as tenplate fromP. gulae B43, P. cansulci

B46, P. circundentaria B52, P. gul ae B69, P.
circundentaria B97, P. cangingivalis B98, P.




salivosa 8104, O denticanis B106, and P. endodontalis

B114. Anplification was carried out as follows:
wdeonstiazasi on (94C, 9 mnutes); 30-40 cycl es oPCT/IB2005/000822

denaturation (94C, 30 secosds), annealing (55-60C, 30

seconds), and polynerization (72C, 1.5 20 m nutes);

fol | owed by a final extension at 72C for seven

m nut es. hep? e}ﬁﬂ%ﬁagrﬁmg h@*rﬂnﬁ”@éqhé@%agf 91% cfodgg fusion protein

opr F honDIo
KWK- psexergﬁsepégg RBAD{hio- g&gom/r shoalg qonswj@ﬁjhg itfiqredsxin protein and a
Wi th KMKarse Gl re6idEQlihidr MBllow8S )immE@bieR B {rb %Eérf&@ t%fglnnlng at

(Sco MoERe-4] $oaE QBRI 12k plhtSHisrtae grgprae plsmi

82p. M@s '%t'féﬂﬁpﬁﬂd‘ puditied masmid wasieolgted domracamabscale broth culture using
dent i Cé?(!?l'AﬁreBEBﬁn Mlﬁlsiegffd't W‘g(plg%lggva)g ﬁgrgférmea‘lfﬁto E Dbl BM@I cells, and

used wi ‘;P React'| ons wer e
per f or ‘?i‘el"‘f‘?st‘ [Hied digt ‘éontau&eidﬁ'@e 3RpFdPrinte @legMidomos onal
DNA as t enplhet @rf gema Btkig the daquelﬂél@hdftgim@&hé Sigh8&epftie was also

sal i V%ﬁﬁe@iﬁ? V\{oaé]ﬁlerg%t &BFes ion, 8%3 5498 m, oth ml(ﬂlgffgl&%%@m'dg encode the

was carrie ura
m1Qut éwperﬁwﬂ%n%lwelﬁésprﬁsoddm whigh inbibit§ ©xp@Essid0 from A promoters at
secondgic. AP 4%;@4 f’eBQaséoq]is YT‘I%&lva%Q at‘?‘lﬁce?(ﬂrgsc’g on ? r\'q the A promoter is

pol yneri zati gn
by a fenaklpd e%ﬁ'@?ﬂsuh@ﬁ leyel frarscigiion 7andi Hirnsiagon. THeer RERIng into these

anpl i fveedrsgepre vizisCahnisliticl fAgHh P, \Gufal B4B 2RMg g SRBBSRL | Fithers KWK-

our 1 o S8 B, AL o Bt S G R 7 ABY 7B i pShmrace ohan

(Qﬁag@mpllf\staimndu@cate&p W sgadtiopa cteres edt upf contalnirigi veahed P. gulae B43
sanpl %éllsoz%otleﬁgrat 5 XTB§§%uiferagdﬁe %ax}?{jﬁﬂ; 25% Cp{l\l?’o?%ac n[(?:nemer 75U

directly_in an enpt vord I Ntra
sequer'ﬁif‘é1 Tagt ﬁ*’?da%l%u G'G’éeq ’(’f“ Fh&tra@ﬁt@#ﬁswmasass i Ampliication yas carried

PCR armpi asf foknalsi aena&ndnonswss%ﬁiu@mnufdsp% Bgslétcﬁaénatum%n (94°C, 30

ool e ur, then. subjected,t
P oque jerth it Eore R SHERE B nPwbelGlon G2t b minues)
0RO an fAlpved by @;fm@l@atempm YT 20 05/sb10@Butes.  Following amplification, the

gﬁ]—{ LE&QQ& Q@ngé’oledginosﬁgéé?éﬂcﬁﬁh (elsﬁ‘lﬁﬂfon-r&ﬁbrﬂ@ %ﬂh@rﬁﬂrsg overhangs

e Bl N sk i ER D oB=peing the sais enzymes
anpl i Folavingr aekirction deeethmudhed?(Bmefraga@uerweSplmm|w1=,ge purified
t he Ophiaghereles f’urf?igétf%n k@'% ?&en%&g) Fﬁgate& %ﬁl{ éfo&%ﬁ into £. coli

P. circundentari a
B§Y, IBH5°‘59'L36(H@Y%@F)V a’ he @@@@d mm%tarmmﬁngsmdmf the, vector-encoded

dent i G&jﬂeﬁceBﬁGﬁTTﬁTSQHMQSE@INNU 3389 Iowkd mﬁ@édiaYéPF@/ the sequence

Ségl"rc PQ%nnqn Ig:%, "]r‘]rlﬂﬁe Eéoﬁqpﬁ”%ﬁ E@Bd%@g a’b];?@éotem expressed from the

cor r eSgrond plagmidhyeult consiet oBly uvecioe eroderbidetf followB Ry Glutamine-13 of

a”D' | DperatsEaniDioepel) 0B8RS MARIM; r?mé/ ggpr%pﬁéte: ﬁrllasgﬁéé \X/H?% identified,

rese t the act ua| nce
LRD | L% IS WP polisd o epsqalic Bl CwipresEesablAPrep Spin
NO. 1 Minigeép kis (QikferaCap$hbvase blasiBEQwEIS thdasiohA ite E124 BL21 cells,

res pe‘éﬁﬁ? Yphdate disHes %@Fehdé?l{lfletdqﬁa%t %&?Qﬁleeﬂhe é@: c%dna‘{ EJ?asgu[Hsn 0

term na seuence evgn V\/neq encod

pri mer was 9 : &
of a pr OkaIEyObIl BI_ZSIcgﬂlﬁihatS@@wgﬁG&o(rﬁbmﬁnt"@irF rlﬂﬂsed &9@5@ -terminus to

35 NblSEQEiE)ON% 'I](aggwgl% Liltﬂge’d fo e)%)éesm&p Wu?'@@?%{%ﬁ%l {c}ck was thawed,

Engl ne@deﬁ gta 1[60001d4|$)0n ITE@IEBK \ORIﬁedlmB coruamiay Bl uggbkansatycin sulfate
15 exjs4 ptBr'i’&H@O% ag?e@ﬁg 9‘5%&)’ %@tmﬂsa H%ﬁepglopkﬂs volume

Basi s Loc Al gn Search

(AT t BRI 2080 &wrea@ogWeWunsmcms@pmfw Lfapedly at Borwin a 100 rom

Li pmaagitafibrlraie untifQQ, wab. 2.5815. The @lituredhbsrd hian4Afd to 42eC to induce
entry with which each shared the greatest honol ogy

was PG32 fromP. gingivalis. Coning O The P. pul ae

B43 opr FGene Into Expression Plasnids



20 For the purpose of reconbi nant protein expression,

the gene encoding OporF was cloned with the sequence
wenediizey3it s signal peptide. Opr Fwas anpli fi edCTaBIo0$7000822

gul ae B43 using oligonucl ea®i de prinmers KWK-Pg-06 (SEQ

ID NO. 76) and KWK-Pg-03 (SEQ ID NO. 45). For

pol ymerase chain anplification, duplicate 50l

tr :ﬁ‘glt 'a@tﬂgls ey}ﬁésesfg&? uﬁ%gh&kﬁg% gl? %%90%3 g’éha\ 5 N%,lquots were

each ;5?'?‘??@? atparoyg ‘KF%W&‘QJ Centiilug®d.1 8nct reosusperi@edl in reducing sample
t her nogtablae s@ﬁﬂ)l&{mér@&ﬁalyzem |a'1f)%Q\@IF’A@E PRERRGEN, %A ) (Figure 9).

t f || t
ovel os  of ISR K s bRty Saithund fagmigatOp from
305sedhe 5ah@r ﬁ@‘h}en’ehmrzatere)ﬁna(v@ﬁé?d byl céntiifugtion fzmki| evedEpended in
by a ;dwﬁ‘@hatﬁkguﬁé}éb OLniiAk. 7 2fnel Uiis’ Wgré]uﬂ@%laﬁég )(l (LP})QA tE.?.M Following

i cation, he sanpl es were puri f
PCR P&F'i‘tf'f“fé%ti"ﬂowekﬂe{'st Véﬂﬁod'ifa&eéd h?rﬁelpﬁuatamtuw BBSE@CRver an ion
pr odu@kchange cblomadardi elewed loff dsiigoa Nael @‘édiéhtonFﬁtho% te8ntaining the

of botrgbog.@ﬁ%{r‘ggtgng\ﬂg—e J&@NP’ di Qyzedﬂgsrg)mé\{e h I\rl%q e filter-sterilized

The i wer'e transforng
EfiPi m“é'ﬁ%?ofg Wngtier. DHSa cel |'s. The predict ed ani no

term nal sequence of tWﬁol&%ﬂ%étenﬁW&@ré}:oﬁxpf essed

from pBAD- T, . pr.E consi e vect r-encod

sequence 0%@%’ LI%\L af%é%wiaﬁgf&’ﬂ” "h3 ?mTeEﬁOf 6?/\/%9” ibed above
i mediabd epliyintpy1 htﬁreoost@qaeﬁ@eceasmmgn hiilenfgaction (4.4 X 10" total P. gulae
gl ut am@@elfbﬁw@ﬁe nQéﬁ\Eate(dS@Qwé QIIMng entso‘ %!gg efa to 0 4% formalin for

tai_ni n ifate plasmd was i
aﬁ Niid hP?éoat %Pa@rﬁg |1300F1'é{'t kigary etwiene-iiing [BE' s@aﬂ"bs 5 for 48
br ot h hewrb eU378CLisdatigp @ 6QPG\for 8P mBikes diltwod pdir&pcdf é days, and exposure
(Q ag a I
Bl ga“ fgﬂi‘é ﬁc\;/tgé eIrSSTbgm Bél t%weﬁ\gg%?B Q\{ag Jniagti d/aféﬁ by treatment
cont al*feFo t'ﬁM %ﬁsig%ﬂvqsalfaée ITé‘§rﬁeHIS weE odlesed by Fegtrifugation. The
PCT/ | B2QEnt 6818 Paikis @&eTb-eusméﬁdBdGﬁ e2b APRY yleRigl d"fﬂlal concentration

ue d rptein r
oAy T 5T 0ORER B R Rdleh HT LB obhE ety BB P B sy i 7 mi
pr ot ePhMBlhg THM qd4uvanﬁ (Rlgmaciamp-r veldioge final nrentfatibh ovie@lX 10" cells
i mredpéatell y by the sequence beginning at gl ut am ne- 13

ng%LrF i gats e p, a%eﬁc?cénwéepaﬁ’& o %‘g nott%lﬁ 3;'92‘8 rt‘?pf P'@Ha' isolates (P.
pl asnrensuiis Bi& o Patciselintdeninmia %?r,alPl -gytaal BOSHr At bircombiéniira BO7, P.

USs NG caryirfgvAfa Ee, ﬁpéaﬂcha B ¢, @d&tkan/s-r@iog mdal5 'Qngoc)yﬁélls B114) or
transftgrrred into E. coli BL2I ,

i dent PPPERPPSNLRT a0ariPbiP H%%erialﬁ’é” 8o prepyed B8 "iﬂ”ﬁ%ﬁfaéhlonrhe
opr F gene | acki ng t héonsal Okaceine Bffica hfnﬁcél gnal

pepti de wag %lﬁao%ﬁg o\%%gﬂé %ﬁfﬁ?ﬁestéxgig%fr%rcg ferd immupizeq, with two

expressi on plasm asm ds énc
10 t elpjs&tions GF @2 gl qashqf {he apoyepprtiones ineqtivBed PygiiiastB43 cells in MPL

| 8i b TOMeadv@RSthRB \rfdem;%rﬂi) rHERHIES WerlinfdQibd aﬂ)reﬁglgly described
the rﬁer i ?maelB% g%ee}( g‘ﬁ'gg%f eﬁgqsg\s;Zmr%nmzatlon Fb)rty izwo days

prono
t r ans®heving de arﬁ@pttpn aﬂ‘@l atheowereF@acrlbd:Qnin lang) prodessedh es epreviously

\(;IeICt ggéasg?lieéﬂtr I"FaM@? sRdWR] thd htﬁﬁ’enf:él%guﬁ)s of%Hh@@ssaﬁ%%H%b{%gts
andgK\/\K P fg]e('\%”%qﬁﬁs'm‘s 'f’ﬁ"% etﬁ‘—iﬁcy %‘W%‘?’é’?sase chai n

15 &ipHn fheamom dadliergst MeBO Std.eacBEMNS WMet e s&t Up %

contai ning washed P. gulaepBd3 gl !ls as te X
PC2 buffer, 200 M each dNTP, 50 pMl each prlngmsr bof'%S bone

U Kl enTagl and 0.15 U cl off88 Pf ut her nost abllgss  loss (a) loss (b)

pol Yer asrss wARTRIBI NerRl | ON 0Wass GA0B6EB.008L 095 NA () NA
fol | ows: N[ ation (94C, nine mnutes); 45 cycles

of denaturafiion (94C, 30 seconds), annealing (55C, 30
seconds), and polynerization (72C, 1.5 m nutes), 20
followed by a final extension at 72C for seven

m nutes. Following anplification, the sanples were
pool ed and digested with restriction enzynes,

gener ati ng overhangs



conpatible wwth the plasm ds which had al so been

i nearized using the sane enzynes. Foll ow ng
woestsriizson di gestion, the PCR fragnent and pkPasmBzies/000822

were purified (Q AquickTMIRCR Purification Kkit;

Q agen Corp.), ligated, and transforned into E. coli

25 DHba cells (Novagen) The pr edi cted am no term nal
NCTTTTTITSLE HM

cons tpfsthevee repded Seategge—MSEEHHSLEM S
(SEQGFOBEI\I&ébCi@%nf ol h%lle gé T “e'?jl §fe| y t he §tequeﬁce %
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32% and 43%, respectively. Figure 12 shows the percent bone loss for the test
experiment. Vaccines containing either formalin-, heat-, or air-inactivated P. gulae B43
and MPL + TDM adjuvant reduced the bone loss induced by infection with P. gulae B43
by approximately 45%, 35%, and 75%, respectively. Based on these data, it can be
concluded that the formalin-, air-, and heat-inactivated P. gulae B43 vaccines were
efficacious in their ability to reduce bone loss induced in this superinfection model.
Extrapolating this data into the clinical setting, these three vaccines would likely be
efficacious in the prophylactic prevention of periodontal disease and may well prove
efficacious in the therapeutic treatment of periodontal disease.
Heterologous Vaccine Efficacy Study In Mice

In heterologous vaccine efficacy studies, mice were immunized with two
injections of 0.2 ml each of either formalin-inactivated P. gulae B43 or formalin-
inactivated P. salivosa B104 and O. denticanis B106 cells in MPL + TDM adjuvant
three weeks apart. The mice were infected as previously described with either P. gulae
B43, P. gulae B69, P. salivosa B104, or O. denticanis B106 two weeks foliowing the
booster immunization. Forty-two days following the infection, the mice were sacrificed
and processed as previously described. Table 8 shows the numerical results of bone
loss measurements.
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v cci nes wer
gfflcaC|ou§PUnnDMQmmaub|I|ty to reduce bone | oss

i nduced in this superinfection nodel . 15 Extrapol ati ng
this data into the cllnlcm

tnree . .
vacci nes wdudwes F‘?«e‘!"y 1Be16 a%’?@if? I){ﬁ elﬁ)élt'hese results. Figure 9
pr ophydhawé the nptiewve fss tinthede Wenmeimtl%\gurejnggm@ therngragpibone loss

well BLOYE p ?Fufala Bas 'm‘?é’c?ed"_goGedEe FohRAiAREafedt 5. SRIEBIB and MPL +
of %per'odont | ogous "Vacci ne Effi 535y
St udy TiM Mdjteant reduced the bone loss mduced by infection wit ae B43 by
approximately 84%. Figure 15 shows the percent bone loss for the P. gulae B69
infected groups. The formalin-inactivated P. gulae B43 and formalin-inactivated P.
salivosa B104/0. denticanis B106 vaccines containing MPL + TDM adjuvant reduced
15  the bone loss induced by infection with P. gulae B69 by approximately 40% and 49%,
respectively. Figure 16 shows the percent bone loss for the P. salivosa B104 infected
groups. Formalin-inactivated P. gulae B43 and MPL + TDM adjuvant reduced the bone
loss induced by P. salivosa B104 by approximately 65%. Figure 17 shows the percent
bone loss for the O. denticanis B106 infected groups. Formalin-inactivated P. gulae
20 B43 with MPL + TDM adjuvant failed to cross protect against challenge with O.
denticanis B106. Based on these data, it can be concluded that the formalin-
inactivated P. gulae B43 vaccine adjuvanted with MPL + TDM was capable of providing
protection not only from homologous challenge, but also from heterologous challenge
with P. gulae B69. Moreover, protection was observed between two Porphyromonas
25  species as the P. gulae B43 vaccine protected against P. salivosa B104 challenge.
Extrapolating this data into the clinical setting, a multi-valent vaccine would likely be
efficacious in the prophylactic prevention of periodontal disease and may well prove
efficacious in the therapeutic treatment of periodontal disease.
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chal | eaag.ek@rcgml(Scsrﬁpuraeedieﬁgemmamférdpagedapme C4yeR@€ SandNstandard
%.E?Sdgecgeéyes at ttprge Iscl)xd%rr]]ta aarijt(\?v%/e w&%lgsgtléfﬂogv:irggg(fhtane%gie.e%top this study,
i nt en®ned toe dl@i’tal ¢Hdifigtamhs war@ob@mg rrequenkialimagsis irgmSebli dég were first

éO Co'f'&}lgteﬁgd Eﬁdﬂs@leaMhé?gﬁlﬁﬁﬂWln{anﬁ b, GEn Q%éso@nng usmg the
%S| ¥ ”96" tﬁ"é?# gée"\@ﬁ? %@Pg "E%‘H?@ ﬁe‘i%H'q\éeac'ﬁe%‘?rﬁ‘g %P ﬁ&S were then

or der ctliprapst asing arb edehalngaw sdaleesith a aE‘Jl—Uggra@bslyNwﬁﬂ function. The
taken sl abd éﬂrrﬁurﬂf rLSFeafe‘a 1ddne e%l&ﬁr‘?gdt%tﬁ aHE Qi lv@@'tﬁ% outlined and

chal | enge, ra I ogra were taken every ree
for ts (nea R%typ‘ﬁstf‘atcﬁrﬁf‘I%g@cord%éqro@eﬁaﬁﬁ‘ég%er@us a number
anal y z€ptlesehtingt the “dhifchesserof tee béredsurrolifding thestooth roots was derived
Si u S t «
g %Eﬁﬁp{g’l(/ a%dlrﬁ%ozet &aﬁ%&éér ?(ogneﬁ‘ntﬁslgé r‘ﬁ{ﬂs ngr['n%ern/gansa errgedsthe bone
of d EFRCHYitY F‘éﬂﬂ? ‘&ge &rﬁw@Pfeﬁﬁfﬁaé*PF ¢t the piean kava Sersitisd of a

trai ned obgag v&ultsSHGAMNR s[L@!ytaneshoWﬁldi RgUr@PNSTha Yabdndne scores for
abnor nal | |es an rk|n

for eAlfald gfogﬁ e R @@g%ﬁ%héé’ until week 12
ar eas post- Ch#lkm e'mebdh@ @Wrmm pra-chaighgsy teaplhs Meamkleane reactivity

0256 @B&tesid QY&I @1 bRd #MIM&%Léﬁﬂlgﬁl V‘tﬁé@ad@%lﬁ kElcover to near
usi ng a nent

n

o SgP sk vERes fall Sveek 1B Potstelpp i HerdNemetng e ocedural
r ough cditefseinegroqf TO3 detdHnee Ivbitdrowsileothe tvaecinzaet agimalhin group TO1
usi ng r %@5 I .
Schic @%@oﬁ%gm%ﬁg%@ resultin I‘l‘\ggd |1A£Méi ﬁbg& th?ﬁwrgcewe_d the
appr oXRiFHedvesR dle torrepaver kane \%@9'% éloéer‘iﬁ' bdharmagsingied gegs in the
vv?oe tabak afl chdvdomcdhakinge. Addiicnaliy hedRe. of §5ruﬁd’1éﬂllé/<ﬁécﬁat each of
of ra i ng. b S ested . .that th

To1 ‘jﬂou s?lggtfon%%?sgmglgértg% g{%ﬁ ? rqglg V\H’l%g rﬁcewe{i Hlsccngenerated high
group a(ﬂmogvu Htgrszgpinst|the ygesing @tﬁ@nw@meﬁrlqushd gntibotiyiclpss-reactivity

t hat fagémme%@ueﬁé@ét}amaaaﬁ&%ﬁbwﬂi}ad been devel oped.
However , j, ause o ntitatin

changes. t hate BReaAPbbTATS Whird Sy BB Bpied to darer, the
( 9ér i ovoninwitivédiresliorbadredasmoitbaoe tfectomsi Bo@d reacts to inflammation and

Meas Uk LR F\ 4 g@@\‘e@ﬁ[}@ﬁ%ﬁﬂ) |osu'1d79cfngvng£nx 20w Pé)éqfn\;ggéuj\goghrrounding

nmet hods wou ursue Triva ent
Ef fi cz?@@ﬁ teyuglh it h&ﬁp"eﬁd"ﬁ%‘meﬁt@”d B¢ Tné‘ﬁ@éﬂ ubrksptic lesions are typical of
Fol | owiasg seadeith steweal m?méctlor&?s fnu&y mﬂaeqlce@ayl wrthedirilenee of the
dogs ty ent vac

0005 PRbEH 2hEaqe’ B LTS rBlePric o e g A HIFy g o
[ Hﬁct rtraweasspmafg@waetf(eezssyatlopof igtgmmalion. B admals asad i0 this study
denti canis (B106), adjuvanted



with Quil A and chol esterol at 50 pg of each per dose.

Each bacterin strain was assenbled at an approxi mate
woaosantgat i on of 1 x 1010 CFU/ vacci ne dose. TRCE@B2005/000822

groups of eight animals w ttév adult dentition were used

in this study. Dogs in the first 40 group (TO1l) were

e val e kB (ETH G s Sbbel b pplbisBlL i, he tooth and
105 Tarrending dorerasspoiaiad withihe ¢hliead proeesiufss These dactdimmhen taken

vacci nab %Qco‘ﬂhtttbgelhéﬂwnﬁfwlﬁi %ﬂdnb\ﬁn resgafd| %oﬁc{nquﬁ% to infection and
| stratl o

recei ve I nt [ g ?‘ h\ ‘é I\IE\

with é WNEE‘P(GX ?ﬂ‘&’ ¥ HPT S RO ERAR h hgth%&'Waﬁ@e surrounding
Thisee bmeeks followi ng the final adm nistration,

ani mal s were anaesthetized as descri bed above, and the

chal l enge material was 5 introduced into the root

canal of the mandibul ar prenoF%#epPladd first nolars

fﬁ' | owi ng exti r pavadeihecEffiédes in Oﬁhimémhﬁil[dngéh Molelgs i n

the TO1 an 0 a nged w t

CFU of a hgqh-eg% %ﬁeoéjﬁéaﬁym@thﬁﬁ ‘?’a és"tn?aégnng’?s@é@ thaéfjeesﬁz]ﬁ édn Example
adOdeskr iEgeh trﬁﬁmeEtanpP @Otl’fa'n%@@ erimalse PO g hepTQlegwup were

chal | eagmthiea hiky §ﬁ£léhde@ mRdireg ghdupaRcafddos tshh@ vaccmatlon prior to

ff d
{ aken QalERer e idfe I8 dracticsar e mcsg?éﬁ AR gstened. Eaon
Schi ckeecjneCoRainedfopneliorinacticitadi fgiguiab straitBédy Pagdiygsa strain B104, and
capt ure O%M%ﬁl%tf@ﬁ@'i@é %’E‘Q%Eﬁtonﬁ&iﬁn i3 ﬂRQW @FUto'f' b&h straln per dose.

F
t H?s gljthﬁ d@CC'naB%é’%?ﬂge Hﬁﬁldf’%"a' ta&?%a?qéﬁﬁk'"\ﬁéﬁ@rﬂe 8. The challenge
obt ai reduylus ees éhpilad stiaimeBpdsadministe ed Glwedkgfollevingy the thedl vaccination.

regi st St C ;
% "R A Sl B Bl v o
with & %'@aqseeanqi W?@t%”é‘dz‘% IB R @émamae@agtdewaeql émple 2. Figure
set s \Elirlicatae fhe redlits brtAé e@heuéaon@tyanal@té er nal gr ay

scale with r ne
a%ga of borllrgthisu%r £E% %n?m%r ea?tcpeg] t?é %a en)?%lpm&eﬂ‘ﬁe with increased
t eet h masd kang  reggiigity h@ﬁesoutﬂhlsn@éa@nmat tﬁ@e"ﬂd@&ﬁpbhalbsfpw darker,

of n%h%brr@ipwlr\@aﬁ) & %%dﬁd lnf ﬁHnee&G\Qityﬁ (g 23)h UWhllél the radiographs
nu er, res

e
ur r ol S aRey ko gn e HE T g 3{922&60%95 e tbepe iy the non-
and nwedesinatedi dnmtﬂl&ewémmumlais%/@anse oVidnalsthayu i donanimsthe vaccinates. At
t e5MedidehR ek R38N boRAEA IVl s¥0r§§9f Jﬁe ncﬁ'ﬂgcéuﬁj@d dogs in group TO2 were

representation _of the nean bone densit ¥

from FWPQC@MGﬁferﬁi‘téh%tﬁ%achatﬁf’ giaue T91 Ip TRESheR dgemis this study
scor esvefouniforaiy oteérahamthgsedn Exdide deadans sidl, of die dpaeAdrad greatly
\SQISE e(r:rﬂprpfédl qurb\%ﬁt%E?eld tﬁﬁgﬁesg %dtor Mftﬁlkbu%e% to re«=1\c|t|ons that were more
| evel dyPiopbefinessrrsspciaied wxm P@nezsfe@t@o% ébatuﬁ ag¢ez§tq@sero1bone density.

arnd TaBus!B® ed@sior@s @dddl NYf tdamihé )berlddaﬂtﬂls a9 Féeﬁév%ﬂ ahd useful tool for
reCOVGL to nea ValueS
a

post - & Yl[‘l% enodo o n&t \fe}tunft vall.rc-:F,| én VFS%’&H&WQT&"‘*”QG studies
contr @B@Clatedgv‘lﬂ)wpwﬂ@sevoble@mebwm qould, alswlhel esnpidyed in antimicrobial and
vacci nei@fingpy@idied. N group TO1 maintai ned a mean

value simlar to pre-challenge |evels. Thus, dogs that
received the vaccine were able to recover bone

deéfsity nore quickly than unvBExmpl@ed dogs in the 30

face of an end EG’QG&& l@?é%ﬁ'\ ’%%gi I?éagﬁﬂé) ¥ Vaccine

anal ysis of serum co
observat i or?‘”pﬁYP'H@@"quIEYSéeéfi"éa”q 'H%ﬁ' tighyP rigAcongHip #ie trivalent vaccine in

r ecei ombiMaion iwie oﬁx@ﬂﬁc&h@jadm"gélere@fbt dd3e dis tihdeRbigen. Two groups of

agai n Ly t he vacci n sed, an

cr oss%r logs, taPo/ro¥|mape? 6S % nglerltézW&réoﬁ? g[f.l?]y (vagtvgcé/ inated IM
ndf shkib®rP and‘l“lﬁeNﬂeaﬁi pfo%g;ea pﬂi@d Isewalre wellei coligcteldairiboieagh vaccination.
chal | enge, as opposed to darker, the 35 nore

intuitive direction in the case of bone infections.

Bone reacts to inflammtion and infection in a dual

fashi on, both | osing bone matrix as well as increasing
surroundlng bone to mall off t he spreadlng

Y o, o o . -



those seen with several bone infections, but are

i nfluenced by 1) the virulence of the pathogen, 2)
woOhersagm9sf the animal, 3) the genetics of thepramimeab;/000822

and 4) the anount of 40 traema associated with the

i nstigation of inflannation The animals used in this

st udy 2005/ 112993 /IBZOOSIOO 2 106.wer.e youn .

(10- 3 A58E REPeg Gl (183G TR Rl o P, R folowing

t o t heachoechinatiod. Bedy temperdiureg wWeondstergded iaad eedored bn thage days as

chal | gpge cRoBCRY Wes vaJJP%?e% v&ﬂﬂ%t &Jﬁ%maﬂmﬁﬂ tﬁ@tlﬁ@enent béﬂté}m (prepared

account toget her_w t known reg 3

r eact @5t98° 'H?%@t%WPEﬁ& anrir@ P’a?*rﬁ%[tCP'HF?“m?rﬁEﬂ &P G O(AHV*' antigen
t her e andadjavantedaviia Lad A and chaestaolat 5§/ uPdf éabteper dose, and the following
surro

Cani ng‘%@ﬁ@%“"é aRQ R@lg% @(r%nwn%\?ﬁ%%@ﬁ(génqﬁ E{s{e'm%glc er%n (CD\Q Canine
si mi | dydenqgyirged @'ﬁV'?b Ganipe RaseyirysH&dVi.nC ré'”ﬂl{POZGBV"US (CPI),

Each taheatdiRit Caomiftus QO Ne&ilodpeno rddambs thdBBEIehtbacterin at a

the TO1 1,8 d and chall enged; fhe T02
gr oup Pe¢ 8?3@8%§ §ﬁé VaCCIé1 Ei St °F%Faﬁ%9m€W§f?%W5ﬁ?M& The
arl@ t hesulr9® Figuput Ma@rthﬁhthﬂan‘@lqmamdinawwes ladeiad to a combination of

chal | %Q%mp&%{é tyﬁ(@ﬂ%b&ﬁm@@@d% B&Sbies, did not cause adverse systemic or
formalin-inact ulae strain B43, P. salivosa

strairP %&6%“0%%8 e(efeSt@B)H?? canis strain B106, at a
concent r at iThrougiioul this gbplitatiifl varfouspatént ahd sdientifieepubtiasiens, including

15 Th %nﬁ@&%@@%b@ﬁs Sé?ﬁ %&e?ﬁ‘@%adtﬁcﬁ' Bhd géaair aﬁ@e\agﬁ%:bf‘rﬁﬁnber The

forth In i no
guPae d‘§P'P%Hr?P Bfepse aEm'Pﬁlogf %ridewteg'twm Rerelyoneasmiragd byygference in

t hi r d tivircatiretdsi igto this dpatidaBion iapkdRr Watide AYRtEsctitdas state oBthe art to
week Nﬂuﬁ N?h§erNégﬁﬂEy until nine weeks post-
chal | enge, & analyzed in a simlar manner as
described in Exanple 2. Figure 22 indicates the
results of the bone reactivity analysis. 20 In this
study, the aninmals reacted to the chall enge procedure
with increased nean bone reactivity scores. This
nmeans that the radi ographs becane darKker,
corresponding to a decrease in bone density (Figure
23). Wil e the radiographs indicated significant
| esions in both the TO1 and TO2 groups, the bone in
the non- vaccinated animals was nmuch | ess dense
overall than the bone in the vaccinates. At 25 nine
weeks, nmean bone reactivity scores of the
non-vacci nated dogs in group TO2 were significantly
different than the vaccinated group TO1l (p = 0.05).
The dogs in this study were uniformy ol der than
those in Exanple 2, and the skill of the operator had
greatly inproved. It is postulated that these factors
contributed to reactions that were nore typical of
t hose associated with bone infections, that is, a
decrease in bone density. 30 Thus, the endodontic
nodel of canine periodontitis is a novel and useful
tool for studying periodontitis. Not only is it of
val ue in vaccination/chall enge studies associated
wi th vaccine evaluation, but it could al so be enpl oyed
in antimcrobial and topical therapy studies. 35
Exanpl e 5 Eval uation of System c and Local Reactivity
to Vaccine An eval uation of system c and | ocal tissue
reactions to the trivalent vaccine in conbination
wi th ot her vaccines adm ni stered to dogs was
undertaken. Two groups of 5 dogs, approxinmately 6
weeks of age at the initiation of the study, were
vacci nated M40 at 6, 9 and 12 weeks of age. Bl ood
sanpl es were collected prior to each vaccination.



WD 2005/ 112993 PCT/ | B2005/ 000822 107 Al dogs were

exam ned daily for systemc and |ocal reactions for 1
worels/fizdoBowi ng each vacci nati on. Body tenper aCUABR05/000822

were determ ned and recordaeB on these days as well.

Group TO1 was vaccinated with a conbination of the

trival i acterin (prepared as described in Exanples

3 and a concentration of 3 x 108 CFU of total

antigen 5 and adjuvanted with Quil A and chol esterol

at 50 g of A eascine partiredirgegr paaventing eefialohiaimMisegse imoatinfpasidn animals

\ Yﬁfﬁ%ﬁ@% ihg | @act%@alwﬂg%ﬁpggm%ong&@ Gyl B Chiiosa B104 and

Parby ov@rdesliqaaie @) 06 angha Pharpegeniically %?@%P'Qﬁ%’i% ( CPI ),
and Cani ne Coronavi rus (CC\/) Group T02 rece| ved the

;LidV tal ms aﬁﬂ‘?tv%%%?en%tcia% 1,9 ré{%er?h? %cterla were %aélv%lgg b%#nalm

results in Figure 24 illustrate that the trival ent
vacci ng, whap %Qﬁéj of Qajfh quep%m&@m@fat |84kt éﬂe of Canlne Distemper

colDe"Ghbe el it BSHPNRRE (560 CHBRL Fopllis {80, canine

gr oupsParEthmugﬁMus (CIRl),®r &pwhe Carbnayinys (C@V).ous pat ent

and scientific publications, including United States
patents, are referenced by author and year and patents

by nunber . Amethoddordreainay preventie Heﬁ%@@tabﬂﬁ?qsﬁéﬁ?%“'on animals
and pagciprising eéminigfediy tol NEdianioA lithabyi need eiedot; @ vabcine according

their entireti.e this application in order to
fée fﬁ?lapyorbee%fgr%fnksn{ﬁhe state of the art to which

this invention pertains. WO 2005/112993
PCT/ | B2005/ Q%%pné@@ in Qt/?é%oﬂe c&té[iﬁé‘rcb%nfp%mon for treating and

treati ng r?ﬁpr eventin gerl odontal di. g > harmaceuticall
companfBYPRN FRIOGo ! s I PRileR FURPECFomRape e v
pr epar aicepalge odrri¢r. ang unagtivaB4idyhole, cell ateparatiensRi F4guariB4% P. salivosa

0. seng|quamif ol 3ARaRE B1 @6 p@ﬁéréfﬁQﬁéJ tklt Q@*Hey caﬁﬁ ﬁ’ééts abk& of printed
carrier. 2. The_ vaccl ne of

bact er NsirzEns indipging 'U%ftﬂéedk"ﬂ?/ “?9831 Fﬂﬁl’"?ﬁ'”g 8 pr‘ﬂﬁ*‘é‘“%&%‘i"ﬂ%"‘""' disease
of cl ainohparfianrdninedis.conpri sing at | east one of Cani ne

Di stenper 10 Virus (CDV), Cani ne Adenovi rus-2

(CAV-2), Canine Parvovirus (CP Cani ne

Par ai nfl uendamethed;dor( @P?S'”goﬂ"e(ﬁﬁ?eﬁé St yaeaner ggainst one or more

(&) . pétiophinhegehid ®dctées compeigibg:ng or preventing
D O ey 8 iR BPAeBfe AHFE3 on EOIRUL Bafifated o

adm ni stering on ani ma
vacci ne accor mttﬁ@at@@ﬁl@mem@acmla@ afrgganinag, 5. A

kit conprising, b%ll%glﬂg%@@tanmwﬂpm &Hebile .anunt ofachallenge culture
conmposi tion for treat er.i odont al

di sease i n corfPaRI"EY ogﬁgrnrg?rg pS@%%P%ﬁ”ﬂ?&%gt%”a
phat maceut i cald. y chaiengiyt sadscendc amvacanrateirhinal avgih the same amount of
whol e cel |l pr r I

20 B104 and Oesg e(ﬂtelllﬁeg nf@Lre whé}éibm ﬂ%rsgﬁﬁvdtaﬁrénﬁi? of ¥8$48me species
further conpriasdie fist@pimablf printed instructions

i ndi cating thal thesdting theslinkuesigns df adistaseatauseg byrsaid

preventing per 0 i n conpani on ani mal s.
6. A nethod f e?ggasr}éggm%gc% f| cacy of a vaccine

ag8¥nst one ore nﬁ@fépaflﬁﬁff}géﬁﬁl‘éﬁbﬂﬁﬁﬁfééﬁ?%sew’a@?@tﬁn the vaccinated
conpri sing:  a.ar@fdNwith felchdidaPEigrafof a.sa@e@waentarmmh\&ca@ated

one or nore |nact|vted i,opat hogeni c
bacteria to a ?W"Pij/tt n‘%FermVJ"”gS’Waq?ftcg?ygﬁﬁa'dggﬁca’eag| nal

with an effective armunt of a challenge culture



cont ai ni ng one or nore periopathogenic bacteria; 30 c.

chal | enging a second, unvaccinated animal with the
weanws/iarosint of said chall enge cul ture, wher ePQTABE05/000822

second animal is of the san® species as the first

ani mal ; d measuring the cIinicaI si gns of a disease

ggﬁ;g?l ng Tﬁel (rjng hBﬁlr Fmél g erec %logg%{:glge com nsets att%miahed or live

vacci ipestesid of aifdasbdnespediest df é’owhyrnmg@as, Qﬁ@ﬁ@d@ﬁ Puiveteligs éannerella,

presegtribabnbig unvacci nated ani mal, thereby

determning the efficacy of said vaccine. WO

2005/ 112993 PCT/ 1 B2005/ 000822 109 7. The net hod of

clai ng.6, whisr sethod af daiva, oviresirt saiph chalesgeatultereliaintrdduged into the

live rogfe‘gén%{ b te %fh f%ml tthgggotsrﬂgt‘éﬁ?%agf een extirf)?ted followed by

Por ph yrononas revot e anner e
or Tr W%Ofas’e%oraq%e met hod of claim6, wherein said
chal l enge culture is introduced into the root canal
of tegth f r
extir gat e d]h%? WF]O& of Elg% & %ﬁ%’glg%en tflrsg nggtr?c:eogl?%[ﬁlg{als are companion
910 Thanimelshod of claim6 V\,her ein said first and second
ani mal s are conpanion 10 aninals 10. The net hod of
claim 6, erein sajd.c e cu re c 2
Sbout 161090 Pefiad Bt FaiF hgoH sr G A0 F AT Pgees about 1x10
( CFU) topboutciikad f ey fatogg . unitsH(CEW) péfhbalhﬁwemme of claimé
wherei n said challenge culture conprises about 1 x105
to about 1x1011 col gny form n% units QCFU)RRF?er _ 5
chil | dhge dbedethps of ¢iaim Guhers sgi cBrisngs BiliiecioBIPHsES fbgut 1x10
chal | rpeutcist 0'Ut@orgdonpiiigamits EIFO) perzkdl@ige dazeabout
5x1010 colony form ng units (CFU per chall enge dose.
20 13. The nmethod of claim®6 wherein said clinical ;
si gns 12onpihe eeihad pbaaied waerein saigehallspge ﬁiﬁt“i‘i’cﬁo@i’r‘ses about 5x10
per i opAPBREN'E cdidyiening units (OFE) péritBailéade @dsevi cul ar
fhii d, plaque, infected bone, or gingival sulci, or

nges in the anmount of aveol ar bone. 25 14. The
met hod3.of Fhamathed wheaimiGwheadingsaid plinicelugngesmarise inapasplevels of

per i the?étl m&%%e%batl’%ﬁer‘h@ BadR0h ¥e IR crbViculdMRidTBRRRY infected
of cl n.said bone chg@ges ar elagHantltate

vi a %{{ﬁ Bw%ﬁf%l%gégfwg%m@ nt of aveolar bone

25 14. The method of claim 6 wherein said bone changes are in the periapical region
of the aveolar bone.

15. The method of claim 6 wherein said bone changes are quantitated via
radiographic measurements.
30



