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continually changing, and it will suffice to mention that dissases range in severity, rate of
progression, and number of teeth aifected and that different age groups can be susceptible
following the eruption of primary teeth. The nature of the pathogenic agents varies among
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3 from Beagles®, International Journai of Systemic Bactericlogy, pp. 637-640, {1994), desctibe
iwo bacterial species isolated from gingival crevicular fluids of beagles. These species are
desctibed in United States Patent Nos. 5,710,039 and US 5,563,063, Nowhete do the authors

40 suggest the use of these species in a vaccine to treat periodontal disease. international



Application PCT/AU98/01023, having publication number WO 99/29870,
described various P. gingivalis polypeptides and nucleotides. However,
no evidence of vaccines effective in preventing periodontal disease in

%Bﬁ?ﬂgtﬁ}(’)??%nlmals is provided. Evegt though there is a greﬁ?gﬁ%{?fﬁ%‘tﬁsn
mformatlon known about the human disease, little has been accomplished
ay. of nting, or treating the disease, even in humans. There
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Pophatranaonas giseidicanismesiaiadnerefaniald ﬁﬁ@éﬁas%%ﬁ%c%h@'ushed by
sU- k) GRAOCARNGS AR 0.2 desgripe fadiographic evaluation of

periradic ﬁr rePalr after en odonti¢ treatment D dog's teeth with induced
periradicular pee'ga'é}ﬁt?t@eﬁgrf& fo°fie P SHRRLYR XARRSIS, iefcrerting B&areventing
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Porpby(Rriemas gahas 843, P. cansulci 346, P. circumdentaria B52, P.
159ulae B69, P. circumdentaria B97, P. cangingivalis 698, P. salivosa 8104,
O. denticanis B106 and P. endodontalls 6114, provided that the bacteria
is not a strain of Porphyromo nated as dog 203. In
another eMBRRRFENINMPIESY @5Ritiem g ftidriegr oladereshasalmiecl bacteria having a
pigtagnteilA abise relicdnectesiapridighacaudesideitbeiudi@clueaitdd from the group
commﬂgndwigmthgr1@@@10@%0Q@Q%Wdaﬁﬁﬁ’ﬂo{&@'ﬁ!@é@ﬁé%imm a strain of
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sequence c8NSHIEISY o PESUB HERS AOUIRRS RS ISHRISGr dlgnented
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356  sequence selected from the group consisting of SEQ 1D NOS: 86 to 94.

In another embodiment, the present invention provides an isolated pigmented
anaerobic bacteria which causes, either directly or in combination with other pathogenic
agents, periodonial disease in companion animals, wherein the bacteria can be used to
prepare a vaccine for treating or preventing periodontal disease in companion animals,

40 wherein the vaceine comprises an isolated polypeptide immunologically effective as a vaccine



is encoded by a polynucleotide molecule isolated from the bacteria
provided that the bacteria is not a strain of P. gulae sp. nov, designated
ATCC 51700. Preferably, the bacteria has a 16S rRNA DNA sequence at
W38 41PD5% homologous to any pf the sequences depicf"&irgqﬁ“@@ﬁ?&z
ID NOS: 86 to 94. More preferably, the bacteria has a 16S rRNA DNA
sequence com rising a nucleotide sequence selected from the group _
conSisting of 8 o} rﬁﬁgkﬁﬁf'@é’%" YoraRs L RATREPBMBtRISeEeRB fhroreyieptide
inveh B FRbbIceRC R geritedTeitvie fndeted fraey bisibdstarie iwvkitthat the bacteria
causas! eitireindit¢tthuioe kp.cambiskdimravitnCatiarpatiogenisy 1BA88MEs has a
perrmmmmma@@u@ne@m@@dat%@ﬂmlﬁoM%&ﬁ wﬁr!%?‘fﬁé'%e%gn%s depicted
15 SarsNeRAAcIle 195 Leaing.or piekening periodonialdissazen
companion animals,. wherein the vaccihe comprises an isolat
polyRURIEBH: HTSTRIR S SHITRRP SREE I o oy FelRiern R AORSRJRIRIOS: 86 to
effetdive as a vaccine for preventing or treating periodontal disease in
companiotm anitwriils:, whisdinsthe iholyrusieotidemolpewlges isolasaehir Fmented
o AT BLIo0, P Gy IPNE SR vl S lpgtnogenic
mr[])NZg%ﬁe%’ugﬁce ot leas abqlut%Fma%ogﬁoigé]sug%tgrgﬁa%% BEIl (R Rggsed to
depitad I SEEs 5 %b‘é‘?f’@%%rgar?m?}?égp‘?%‘@aﬁ‘s}, treatmiterrinpriicn animals,
16S/RRIRIA R Xesei8 ctreer tesin isipriateth Lrsibroticleotide eriemiiselerdtedencodes a
frometyreptpeuproondigtialy of SEQ 12 NQS:BE tROdeRéhie SarsRMi Pariodontal
anigiadai: RFeiBraich PBnak Aviate i AEPNGHRARBES! FRIBSENLotated from the
15INVERLOR. PEOVIHES {ﬁgq,l;gdogcwligqglgcgtgdgtrg}glgpﬂe iaa 2D &oicnated ATCO
nucbj%})té?e ge%urer}cetlsolated_from a bacteria selectBd frém 158 grOL?B
consising 'SFRBAMHRIRPRE TG iR ERNAY RNAr sttpRirclofeast about 5%
PolifesRshiRGurA &8 agiupncea HspiRitd8nBER IR NGBt atiaMRBpBlerably, the
gulbecBBOhR acigImbamBAadREhPcanniing valia98: Fq2nsalivesrd from the
B1@4uPcshertisanis B 06 wne Bs grdodontalis 13114 provided that the
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one emquime% the Isolate uclegtide mp?e'cule is isolated from a
bacterium, Wherein e hatteliGii s Lt aretrsiRe grsliprbiHersting Beleculs
PofSA¥SbhALCERliaR BASNEE iselsdlieBabarcdiretiptiaritamizhBsRyPconsisting
gulefer BagerpirdivoinptteritenidyB 8 chdPaciBstandirgivalis R8s Busabvesa cansulci
81@45 (. dptiieasis.fd B62ard diiae BAeIe NMRUS BkA AN BBROBICL ngingivalis Bos, P.
s embagimanodne Isdhalennaliloo g ao0ares ol S AUPRRIAE I YEl o o

anagther. erppodl ent, the isolated palynucleotide encodes ribosoma
or HaRSIST Rﬁ%ﬁﬁpyé"’f’ % ?ﬁ?ﬁ]@egrﬁ%%%i?ﬁ@ﬁ; the present invention
provides 4h f61at8RERAN clibtigeiass priveeciretissmiprisip ainy iofitled from a
nudletritieseereinciss Setéoienl Eonktime! drouheansiptiogaétiaED ABphyromonas
N%iag@ﬁg? c;meum BAHOBUASHVENE-AHEAT %?L%b @ég] QJP%%JP;%%Q@ BY7, P.
ro u e [ r r
LR e e R U
isolated pofymuceonge etk iid RBIhPRIRLC Y B rare I dns sRalyPaRside.
sequenced ¥BIBEHFTRRIHEYlolS ESIHAsthy B1BETd BrROS: §BHoTEORNA o
antrangtes BN (fimA WO 2005/112993 PCT/IB2005/000822 5 or oprF,
reSpe_C'[iVﬁi)y)atWhjﬁl‘i_eseﬂld@ﬂﬁ@ne,'ﬂf@ﬂ@é‘eﬁ! WW@PH%E@HH%‘B'thm_lynucleotide
35 effﬁ%ﬂéﬁ%;@%&‘n%ﬁl@ &9k %ﬁ»{&%ﬂ&g%@5&%%3@%%@@9%%"t & graup consisting of
Co@’?& %ol\rl]o%r:] 'éE?0594°£n%°@£o?o@1%§t§avmg at least 95% homology thereto, provided that
the nucleotide sequence is not the 168 rRNA DNA from bacteria P. gulae sp. nov, designated
ATCC 51700.
Preferably, the isolated polynuclectide molecule comprising any of the nuclectide

40 sequences selected from the group cansisting of SEQ iD NOS: 95 to 102 and 111-119, {fimA



thereto. Also preferred is the isolated polynucleotide molecule comprises

any of the 5 nucleotide sequences depicted in SEQ ID NOS: 95 to 102
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\gg G&nte eﬁcodes a polypeptide imqpunologically effective B é%‘}@c (fgs22

for preventing or treating periodontal’ “disease in companion animals, or

compl her further embo iment, the isolated nucleotide
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hybridizes under con(%ons of high St HganRe %"%ﬁ?ﬁ&ﬂ?@’%@ﬁ{ﬁ Hagologically
dep?g?éﬂvﬁﬁéﬁtﬁﬁﬁ‘m@@%%’aGéff&ﬁmm&rm@f%ld@eﬁﬁpvéﬁfém@nth@ﬁ@t@a!s or
Prefenifiyefietissied polynucleotide sequence, wherein said sequence
comprisesrthausiegueneeiebhinie selaa&egbﬁmmeﬁwe%m@@g%ﬁ% any of the

odepigtad iclen! Hapt o en s of
s BlG B B s g L.

identity t etpéa{(%o A ST s TRRTED (At VBSR}HEJEB‘HB@%%&&F&@C“V& as a
whé?éﬁ?%ﬁrd’@é%'aﬁ8ét€6iﬁ15r?§é§dﬂﬁ@§éwéﬁ&%ﬁ@pﬁpn%f@@t@wwmpiemems
selé@stpfrom any of the sequences depicted in SEQ ID NOS, 111 to 119,

a fragmenih ofevarianingheseabanteiah 1iEagoNRE PoyAliaslnas¥deast Apktes a
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embSHmRRAt t‘iﬁé%?i@%%rﬂOi‘MR‘)éﬁ‘ﬁ?@Hep?awra'é%esawhgmtatéaubé@nmeceowepnses the
mofeaurecTeipishelpdcdliciactivofdbecmperctsatehigirddiz@SQUMIROS: 95 to 102, a
corfditions of hitdmt SteEnRge Wctﬁfﬁa@h%.nﬁ@i%?%ﬁtffﬁ%@@é@fag&tw YaeLsr 99%
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of throsesrs MedandmsiatirndshrBRIN. RES)r B9% todEBreddditey thereto.

complem@r&féﬁ@lﬁdﬁeﬁmméﬁsem&mrﬂiQﬁb@l@rﬂ%rﬁ@a&ﬁﬂ&%&%rdmg to the
25 DO|M&H&@RUQ%H€§%9!&%‘5%61@@9;@90%«:%’3&&%@%99 sequence of about

30 nuclequa?’%t h bn%z s under highly.strin ent conditjons to a
DNA mol Ravmhbagﬁrﬁ% éf%% rg?eenﬂé%ce% en (Sg g a0 R gaynusteotide

ha g% se%fﬂé’ﬁ'ﬁ’é%faaﬂ@é?& %&ﬁﬂ‘iﬁtﬁ’%%l}a{%%f?ﬁn%@rﬁ%ﬁ@w off high
thespBBgpeptiiés e aeisetad o any BitheequeicetidensEgue SE6s IDINER 0 102,
NGO isdoddReantda108 to 119, or its complement. Preferably, the

soisolated nﬁ|¥&U&%@%Fi%ﬂg@!ﬁﬁ%@d%W%ﬁfa%ﬁ%ﬁt;%Ig\géigsggoﬁla(?ed polynucleotide
nu s ridizes .under conditi stringenc

%lsfr%wgo gcuWa%?ﬁy% g?@%ﬁﬂf@@%@ Té) gb%sloﬁﬁg foédmons of high

nuéfaﬁ?&géaaafénﬁﬂe&?é&ﬂww BofpesstierpdRlsiacda pRehBENSISat! 11 to 118,
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encoded Dyamsof thesniwelestigeovare uriertea SRR RNOR:BULIPRsIng

35 anglubbdie JsbduMciS FORMBIE B8 NMucleotides, which hybridizes under highly stringent
conditions to a DNA molecule having a nucleotide sequence encoding a polypeptide having a
sequence of at least about 10 contiguous amine acids of any of the polypeptides encoded by
any of the nucleotide sequences of SEQ ID NOS: 95 to 102 and 109 to 119, or is
complement. Preferably, the isolated polynuclectide molecule comprises at least about 90

40 nucleotides, which hybridizes under conditions of high stringency to a DNA molecule having a



In another aspect, the present invention provides the isolated
polynucleotide 5 according to the present invention operably linked to a
heterologous promoter. The isolated polynucleotide can further comprise
b gﬁéﬁ’r‘?@??eplicaﬂon active in a pro‘garyotic or eukaryotic A TRA MR AR
aspect, the present invention provides a recombinant expression vector
comprising a polynucleotide selected from the group consisting of any of
the iﬁ%tgﬁdée "CBRISAERE SERINPIRIETShV G & Gokarre 1of @& {95t about 30
fragiPrdigtsisy eaianesitaerbafvopliadlyolinkeides arprdadotgr sequittee niriectide
yet ssptinessasREct, theqasant Taention provides:a Riasric/omprising a
polynucleqiidg,sgkeclegbHonming asamp icRaEHNGOhanyQf e aurleqlide,  ide

5Sequences %ID NOS: 95 to 102 nf 11 to 119, fragments or variants
thereo?, Ognge?{b y Minked 1o & 6’%?#8{%@3’ 'g%see&% B TIPSR ¥ peldte Isolated

the BPELEREHNGe ATb ARSI ARERIK0 8P ciipko i pivelisatifte agiiatét a prokaryotic o
polpHiRmedtdelsequence, vector or plasmid according to the present

invention. IRketghablyspthee hespresthisimenrh Blodkians 5aithRAWUGRNR vecior
furtheh GRAMPUSESHIRIEHR SSRIAEY RER BRI IRARLS, 2% SXD'ESHO N ucieotide

10p|a§gél&le'n%9 IQE%f}HT}QSé_aggFC}DEhe l|1_QrT(aﬁefr)1t1|nv?ntlon rovides, a method

for the production of Fecombinant FimA oF, OprEISEER ¥ HERISAAY 2R 1hRerably
sedIEREERL RETTOIEFRIUEES ID NOS: 103 to 110 or 120 to 128, or
fragmentdorehsasihetirsnect, Hdrmethiodeaninprisingdgs) grsasing thenprising a
cellsolyhationid Galtier feomthbigREpLaMBIaHR PoPalYREPEOR ST IRing FlBAEN 1D
Oprososdraumeats Prviarianis el is \%Bﬁ%%ﬁg%bf’?&ge@gi{ﬁ@%\a/cg l{r!)nagpromoter

1 Ssaigﬁi%gptide. The 25 polypeptide can be recovered'in solu
insoluble form. In another aspect, the isolated polypeptide of the present

invention 18 Tt GRRGRaNY Resrsetilvention pavidpeadpyieslastmgsing the isolated
tre Rehg YserGemiettseveiohveoRspéithorraimoalbe andgomyises an

amino acidrelequante depieied if SEQLID MOSId Fuddd @tk ttnprises the
128, 4naea6maRpdisRBRisS /alsdRelypeRfide immunologically

2Geﬂ‘ective s ayaccine 39 ftgr preventing or treating periodontal disease in
companion animals conprises Sa A i Preddite AdBsgides drinrgiiestion of
ID [§E78LTBA fM 8raHeri. 56'851ad Boahani Ghribrotrase ey rgisted én SEGST NOS:
9898%10995h wethiec iRl entitpghmenstor | nasiaathiaeentbedimentotheomprising (1)
isolateshpalypeptisekmnunaleg kaliiaiiasrRe foyRe e IREYSIRoE,

or eat [ [ [ on.anj mprises a 35i

| e e st 0 SORAOO IR SN0 Bl .
128, gP?Pagmer#s? or Variants thereor e Y8EAABther embodiment, the |
isolated pBIFREPRIASARRIR SRIYRGAY emeidns e Bresertdimention fsrisvewnigically
or teeiMg greri yawita i semvseting corigain peaindortds dismdingiaRAPHARN animals
aciensequenas ensafoddy sadabhienalemae eemmsines 2 BLa9dRd 120 1o 125,
SequenC%N\dH&@MM@i%Qﬁ?{&é%%%?eE’ &T}/&E%%%%?ARBR&%&C&? g%ﬁf%%%zgg’i @ vaccine

30 unglerr cgvnd'.tions ofmi h esrtlgltp ?n Séo any of the sequences depicte ) ,
sed D ﬂé@oég 10 ‘1%5 an(fgﬁﬁg{o FE9 PRIICH AR R ABWERGRA AfRRe acid
isof3fEaNsB ISRt HEAURIOSCHIG lefdtRng 43040\iR8cHne remplesientimgng at
or trasitisteptitodoAdsd sigeese ideatippenton animals, which 5
polypeptitte gemprisesdainrast ADALIdECORBHNS AHRVLREIERY effective as a
CORARESR HratMRY R Ay periodontal disease in companion animals comprises an
35  amino acid sequence depicted in SEQ 1D NOS: 103 to 110 and 120 to 128, or fragments or
variants thereof.
In yet another embodiment, the isolated polypeptide immunologically effectiva as a
vaccine for preventing or treating periodontal disease in companion animals having an amino
acid sequence encoded by a DNA molecule comprises a nucleotide sequance which



of the polypeptide sequences of SEQ ID NOS: 103 to 110 and 120 to 128,
which polypeptide is immunologically effective, either alone or linked to a
carrier, as a vaccine for preventing or treating periodontal disease in
‘Xgrﬁ(waﬂﬁﬁﬁgénlmals Preferably, the igolated polypeptide coffpFiERayro0822
least about 25 amino acids. 10 Preferably, the isolated polypeptide, for

preye t r treating periodontal disease in companion animals,
enc 51 % nBeﬁ\lﬂoﬂ%lg\‘g@u% NG TSR A R Aele Bl SeBrRSaRiAtad In SEQ ID

comfirises fﬂé%’eﬂﬁﬁéﬁé@dﬂ BimA (SEQ ID NOS: 95 to 102). Also preferred,

the isolateld palypertiiderfarprene tiingotndtaningpas adenkal-disaRsdietive as a

compednientaniplsniRpcoded My aiRibiamalacule fomprising.a. ., i, which

nuclEoiAseauIeE, 18NS copRsen e seguence of ong (SEUTE> -
1110 119). In a preferre fhent Brat& SotRepat of any

a re%:om oty r?ﬁt'dgfﬁ%ggﬁ PSR PP HRS: wWhidA b@fﬂédﬁﬁ@lé%?@@?@cﬁﬁiwepﬂde
frorft tREYreIEgcRbNisalvg GlimnEerS PONIBNOScatBB &5 4 18)carddDytventing or
(SEQHDINGE10A0ItdIk2E). in anathesre anpadinenlrbikeanmRINasolypeptide
expransatPalesilide: issiusad iei@ carrier 20 polypeptide. The fusion

mpolypeptld@ré%,g[)ﬂf%qs\éla gen le\pét%é) o r}gug{:%% %:@%g/ thp?%%eﬁédﬁﬁase in

sequence, In a further aspect, t resen nven

treatin ao“r'%r%%ﬁﬁnﬁniﬁ’gﬁ%aﬁr‘?‘t&i%@&@é“iﬁ CIRRPEIRTOM 2isIRalds sequence which
corfipTRiRES AP iFRRHBITS|oG T K ERLBIN@SaR0N0E at least one
inactivated/pigmentet] tanaeltodtipEReieNiR, A00SEI YN e RS SHodontal disease
invensanpAne dmRPhaubacerlicylly %ﬁ%&@ﬂlﬁ&ﬁm&r silly %rmm%tlde sequence
1sem999%&ﬂﬁrgégtﬂé%§8@r!&vﬁr}% P BEYIAGHR.VBIGINE, gr freating or

preventlngnperlo ontal disease m anion animals comprising an
immunologiéaily Sff%%ﬁwog'm?ﬁnfrﬁf ‘é?i?é%f‘sf’@ﬁ%eHqé%ti%@téﬁwmﬂ@ﬁméxpwssed
ané’éwﬁiﬁ’ﬁﬁa&@ﬁfa%{m@tﬁ%ﬁ sedatied haotdkaroraconsisingrdl BimA (SEQ ID NOS:
phdadacelfticath\LacoEHalitencsT i 80 48)a preferred embodiment, the

vaccine CeapsiaessARJIARRHNMO Acaly; %ﬁ@?@¥ﬁr@§§9&) H&}/ %4‘?@%8@% a carrier
2 e A PR R Bl iff’éff»:mdé"ﬁgwsky. figonie

Dlstemger Virus (CDV nlne enovw

(CI—S’?/CB anine Paralnfluenza Virus (CPI), or Canine Coronavirus (CCV),

and a phdfrAdEB\GtieaRFlatedseapié invantier PBSitRsemvttredspestiither praventing

preseintinta diiers povidesriouanting lmpastn grampiseiuiag, Seriedomlnt of

disgasesiReONRARIR MHEALY GRRRIBY %c@éﬂté@é@&ﬂﬂ@glﬁ@Iyrglﬁmvgniton and
o5 anp%%cg&;gg@tagge%tggy&% otide molecule according to the present

|nvent|on an armaceutically acceptable carrier. In yet another

aspect, tha prg% Et m%%m%% p%vﬁ@?@g%ﬁﬁ@%ﬁ%gﬁﬁgaowme for treating or

preéVeYRiinIRerieifiidlissrasds eamrasinb anitorisaonidngemiprisingaivally effective

imeroeuiogiebkyst e inse vl Bd2006601EAD3REIE HBAAREQARLEnSother bacteria

ameunio$, ainteashanemMyRpRiide.asrording, to the present invention, and

a pharmageLit C er. Preferably, the vaccine for freating |
% or greve;ﬁ:"pgt ?g%ﬁgnﬁ%?ﬂggfﬁécgmfgn|%Oﬁn é{,ﬁﬁ%a S c%%‘ﬁ?%@g f ehective
immunologically B ANEThPBPETRA HRarebisnzasirsae atiteas oge of Canine

acESHEBR MiHGeICR b aRkTe TRV LT ACIAY-Rr Breritindavgpieseidig, Canine
pefedafitehdiséasd GR), or Canine Coronavirus (CCV), and a pharmaceutically acceptable

carrier,

CJ‘[

35 In another aspect, the present invention provides a vaccine for traating or preventing

periodontal disease in companion animals comprising an immunologically effective amount of

at least one polynucleotide molecule according to the present invention, and a
pharmaceutically acceptable carrier.

In yet ancther aspsct, the present invention provides vaccine for treating or

40 preventing periodontal disease in companion animals comprising an immunologically effective



companion animals comprising an immunologically effective amount of

OprF and a pharmaceutically acceptable carrier. The bacteria for use in

the vaccines of the present invention may be selected from 10 the group
Vggr%g?sf 690% Porphyromonas gulae B43, P. cansulci B46, p PCTIB2 3/000822
cwcumdentana B52, P. gulae B69, P. circumdentaria B97, P.

ge 8, P. salivosa 13104, 0. denticanis 13106 and P.
e TIPS Wt S5 B (e RTCTRI (MRl SacLmelartsoutically

ba&‘éﬁ‘fat%ﬁl@@”{?ulae B43, P. safivosa 13104, and 0. denticanis 13106. 15

In still andtteéaraimbibeimmecitetive pratfentd pvertion raitdasaiase e, companion

compaisianrfpristeatingairisyeningineuodamia dsease IheAMRaMAReuicaly
s anigalseampr @pg an immunologically effective amount of at least one

mactwateR isolat %gmented anaerobic bacteria according to the

present mventfjoe SI8h SR arasiligally dREPG REVGRINaReafiMatiease in
an SRHERRIPR. EO"T}‘?’%?W mbdawelagiaply préedive irvantiornpropitlesnd a
a vetmnmwdnﬂﬂmsmepta“me dye@ting or preventing periodontal disease in

companionaBiBaie e IHING IBcdmu eﬂm@e&%&m eilerieRpey %E@L@& from

10 Ieam@%p%ﬁegﬁéa%tﬂ@%mgﬁ-s%%s 599“?529 o U tﬁnsﬁre%g%“ B‘VeriEﬁ,? GEniia B52,

?; %téga acceptable carrier; and op flonz;eec}/ an adjuvan

furthiel embodiment ufﬁ%eﬂtﬁege%? lrf\jle?ﬂngﬁ'%ﬁ’ﬁ 8-y véﬁ’&?@ EBRtp Shiflepiicanis
forB¥S A fin§6rsred/ERting periodontal disease in companion animals
comprising amréiemd rolbgiosdly, efepiivedmdoumntobat teastinae: P. guiae B43, P,
polsgrepiice accardgdaithasrarent invention, a pharmaceutically

15 acceptablﬁ &W&Iﬁﬁhmw&%@;ﬁ”)ﬁ ag} %ghltlYna\ngltAarrla a,%%tgleesr asé[%(g!gte tfpo t for
present |nvent|on grow es a met or treating or preven ing perlo ARAP
diseaeadn LorRBARTOM amATe e miBFERg dAmFRILRERAG t8nimabmsammsising an
anfoEPﬂ?’%G%’iééﬁ%’é?e%W%W&&@in’éB@bﬁi}?o@ﬂﬂ#vﬁmc@mm@g tagthented anaerobic
présettinvertidng |tv ahothesasprcirtive, preseatiaxanton preyiEe%acarier, and
meihwe 8/ giageesing periodontal disease in companion animals by

20 analqurayé@gnm%,fern%&m@ RENBERNGSR 0 poaéfHéC'e?,&é’c?ns?ggt@mgw for

Tsept |nvent|on wherein the presence o the erla 0

e il dLespatndy; Sstiogeniph; lsease PVéfé’P&B‘T@”‘Hﬁb éﬂ’ﬁ?’fln@‘jﬁi@rf‘”g an
|ndm'8}€%°§ﬁ56}’i|ﬁ§es‘5’?h%“§a’?ﬁ pleatisipgy anmesisecististstanbivons dreqplvgpo the
consistin drein@Ry, ivioTighizattielly, avcebtabitiacydate chiosnally, yataposher
aspect, thesanesemtdrmapsiancpranidasaihcam s AHEa QRSosition for

25 CORLAINGT: & C‘BF&RF&%H&%E%JB%‘&'”Ql&ﬁgepr%"e fin Pe”OdQ”t?' dlcso?napsrrswllg an

companion. animals tcomaprlsmg gn effective amount 0f at least

inacivared Eta Cﬁvemen a4 4 %n?@%ﬁ%%ﬁ%ﬁ%f'dﬁo%@ﬁmemoﬁm present
poﬂ)fﬁHEP@oﬁaB%frB?%Pfé*ﬁ@%?ﬂmﬁ{?k@rﬂwweﬁm@mﬂmaﬂnee/qdﬂzege
1'CT/162005/009520:® b armartduticstly pocieptablectaninpk, iwhrkein phsrenting
kitdeitdentaanepisas Aeinines insEMHP A ReAING DalABSI Simal in

30 USRIgl mérgaayo&&ﬁeogax&mm hepRdRkdisease 3 ,Jgnv@g ompanion

animals. The gecl,{l er comprises a means ispensing said

composmon #11 LA resene&veiﬁé’ %Pé%éqﬁslﬁ\%ﬂﬁ%f?fr%%‘@% Rtriedontal
colfT5A%n g irF4TReRsr oﬁé’“ﬁ%&ﬂté}ﬁ@)’zﬁiﬂ iol88EWIDNK rbrstiedalepolypeptides or
copapyrissiegtidasud e tivles s dureniden of iatrdbatibabeishdd oLPB QLIRS polypeptides,
nugipotitesesmlesed ikmmiay akekR tRAIY, B8 Rakidis m%ds’@g‘lalyzmg

35 11@14@&1%% WQA&*EWQHQ&Z@&&QS’%HQW g%” grqgts %Bdol IBE.LE{ t(lzlytbridlzatlon and

com lement of any of
ibody detection. y

In yet another aspect, the present invention provides a kit comprising, in ai least one
container, a composition for treating and preventing peticdontal disease in companion
animals comprising an effective amount of at least one inactivated isolated pigmented

4G anaerobic bactetia, polypeptide, or polynucleotides of the present invention and a



nucleotide sequences depicted in SEQ ID NOS: 86 to 94, 95 to 102, and
111 to 119, and a second isolated DNA molecule comprising in a second
container an isolated DNA molecule 10 comprising a nucleotide sequence
WP a1AL about 15 contiguous nucleptides selected from te ST
. of any of the nucleotide sequences depicted in SEQ ID NOS: 86 to 94, 95
to 1Qa2r anéjutillcjéﬂ. to 119 which hybridizes under highly stringent conditions
to dny of the: RUCISOTTAE Sefieiite SHPILEa i'SEHD weRgses aosel obprinted
to 1Erugiogs) indisaiing thajviheriiris tiseiiiten helingom présestiagsetriofiontal disease in
insteerotiamieniatitatinghhkit thae fittisr usefuisterdhedsteetiRpaatitgsaid composition.
Porphyromasfseifr SHARD SHBM TN REU56/es BSEAUYIBRN, in at least one
smaaegl: eluliag, DUMAR:IR Yk 8Agther aspech e presen Inyenton.
progégt?%g é(lrt“gzcergi?c[lan(%%n at least one gontalnerg ro n’f?‘?a |ﬁ§%§? _
amino G010 SeqUENce COIFpTSING & Medst S0 LhARTGEsurMinS B8R, and 111 to
whit}? p8IHepftidaesesa sigby sincetitisendiionsolidtheequekoestofiSBEQ of the
ID N@isPgE 2QuentG2dapidllih 885G 19 Rod:@statementdndicating ihabthe, and a
kit isstisRiisbiaedendeiemdion ebnprtREYRRRSR PRRHRE Ktmas S B e folscuie

co IS | I herein the secon olypeptide Is an
e e B Sy o

The BRZYRENEThPER a‘l&}'esglfglgf’éiaefﬁﬁﬂﬁ"fﬁ%eﬁP@Bﬁt‘é@)ﬁkﬁﬁﬁ]@d‘f%%ﬁﬁﬁ%% 95 to
phdSphardsatan histswhiabishopdrexidade. Mokhkistinagrfusthdtiommipriae of the
reagelegidesequetoemdetit=oin 2ZEQHRMISNBMesesIas3aY, 4Ad: YN, wherein
;’isngfkjtmﬂhgéjﬁﬁﬁé&/ 8 g‘lﬁmerlgﬁéﬁydﬁtﬁ% ﬁi&ﬁyﬁlifde'ﬁ«ép% i_éi'ttiggggﬁpi%ﬂﬁelge%cﬁon of
y5lea an cule comprising a nucleotide
se ueﬂﬁﬂfg&cﬁ‘ at Ireb?s)'t ggou?ﬁeﬁmgu% nuﬁgfgegﬁ eergsl l'ggf'ec ed ?P@)'Hggmﬁ'?d”d'”g
of %qﬁ NOS: 86 to 94, 95 to 102, and 111 to 119, or its complement,
wherein tHeYRBiizatRes Sparsfentdrpatsmpmviesses isppnsistudn at least one
whessiintiie kibfeintherigomprisesaaid et afinstasetionmdndicating batigeukitmino
|hs gﬁéh%ﬂ@?ﬂﬁl@;%@&f B&)Mﬁ%}%@ﬁﬁb?ﬁ&’er Qé%ﬂ%h&ésls %}%El«ca ID NOS: 95
o hyhyi is per aly. Strin onditions, In still a ,
further hafsmé:(%t:;tﬁg p%rggntéijr%v%#%%%g\%% g %}eﬁeofc(f% 3 aes%gfsoéil% figtpetion of
efficacy of & vaciRe Aganet oNE BF FBISShetisrrantobmRpise twitsein tp second
anfPdpeplidis far R Todys Bidug conlyented ferterawpe thativetmyesemtolorimetric or
invEtiereymevidesimetiyousabdssestingthe effigaty of anaeciproagriRst and
ONBORCRANER PEraRaIBOJEALC eIy du BRI GRLSIANS 1APSASHISH e or
25 an ABIMahreLeRSe ncreased levels of one or more periopathogenic
bacteria in the gingival tcrevicular fluid, E)Iaque, infected bone, or gingival
sulci, or changes in e atmotnt A0 SPEHEdIEM B8ha GibsAkesRsdg RemPprising in at
radiBr e HRESE ARdREHRS DINO™RIRgSleL SoppasP G THE PG UE/S80822S QG least
Noreusfl Sebiagted augedlidesciestide sopolypepBHasDVROSHES, ¥@aCtiRo 102, and
compasitit)sois kismOEMAPFRSRI IRY IR ERM SR 10THIEHRMEHIR spp.
30 PobvRUmSRIIARS RE RARLICES, FESCH Qgpcﬂng%bjcrtpogsr icBh that the kit is useful for
P%Jhg&fggngg Cgular% Sp. nov., ,?\naero iC r_a_m-.nega ive, ‘
Coccibacils TromReEHEHEP SRS RR YR AiRRRD iBRfgrmed under highly
IntEFRBIBA3TEIIBUrnal of a Systematic and Evolutionary Microbiology
(2001), 51, st 20089 aspehiding mestrainyditigulpeire. nevoddasigeaiashy the
ATeBrab/d A0ttt bakadderbRRBYSAT LA INHYSARISSRicuiarly in
35 noydgé]d Porphyromonas crevioricanis sp. nov., Isolated from Beagles",

Internatignal {]oqfrn%I of Systemic Bacteriology, pp. 637-640, (1994),
United S g tges Iga ertn?r aspect, the present invention provides methods of assessing the

efficacy of a vaccine against one or more periopathogenic bacteria, whersin clinical signs

measured in an animal comprise increased levels of one or more periopathogenic bacterla in

the gingival crevicular fluid, plaque, infected bone, or gingival sulei, or changes in the amount
40 of aveolar bone quaniitated via radiographic measurements.



Nos. 5,710,039 or US 5,563,063, or International Application
PCT/AU98/01023, having 10 publication number WO 99/29870. Brief
Description of the Figures Figure 1 is a neighbor-joining phylogenetic tree

W&t H5f S katives from the Bacteroidetes class. The phylog§€hahatfize0s22
was generated using the CLUSTAL X version 15 1.81 and NJ Plot

software programs (both avallable from ftp://ftp-igbmc.u

strasbg. frASUB & i apeis e e RuEsRisesRluer R dpRe ‘ReERB TERNDE ol Siions o
rRNS g@niée sesgeasth deveatiore ssioprisri mityeof) 06 B5ctetatadoyhskieniids or peptides
BoatsttdpanalysisnuwasmestaimedoidsingnbRLd éﬁ@gcﬁe%oﬁol\gﬁﬁw%robm Gram-
Va'%‘é@aﬁ\?@ @@&%&@@QW'%”@%?%SQUEWS §591&r? Zg%al Hosps ,Z@%mateonal

S stltutlons per

des gﬁ % on, < ng Ee s%aée l?a%r re ents
e eotl e position. The Jrrows i %t PR FPBP P T fikAnge: including a
81(?6’1““Aco‘é‘§%‘?o??’°n‘ﬁm’rb€?§'gﬁﬁt‘%ﬁ rﬂ} GS1E KpCdiraeen Ag0REe%, PPayehaemonas
824BGKIC2ES SPANPY. cands BlepNYRBIOAST BroXid G260, £. sahvosadHg Fom Beagles®,
i }r%%égzhgﬁ’éﬁéﬂzgaf@ ?%MH%T@Q@%?% ?%%8&37%25?4)1- URtsy tgﬁﬂgi%’atent
r u C
X De 8 eREHS A Wil %E%I %Dpdls %SOEIS Agf}é@ g having

B, gﬁ TCC 43184T, X8
%%%gg Tﬁﬁ?ﬂ% {Sca Qbac?erlum 118dsl0, AY212569; D. shahil strain
CCUG 43457, AJ319867; Uncultured Bacter0|daceae clone:Rs-P82,

AB088919; Uncultured bacBiafiiPes fupds530302; B.
splanchniegsrdNGTE k%&éhﬂel-ﬁiﬁ:ﬂr@g @h%&HS@@'&e@l%ﬂe@fX&@%@& from the
Ba@&r@@as%% $RsO rﬁk&@%ﬁ%&@%ﬂ%@%% Qri%%jf%@“ rgnd %’L‘E}‘s}m"& version

g%;l?)S Ag Ig}o A Inis ATCC 29 microfusus

§758, 1649 e%”t?caﬁ’fﬁr?’%sis (el 18¥pigblg dromagind/te-igbme.u-
AT?E*éSE%‘é@B*iC%%@@s BhenRsiaERRIE s taanEE7heighir3a@308E BRNA gene
acierRsfrieh eceesionARTbABID24F6 AR . rohiBoATIC Ba93aP . dndgdd %aP performed
Nigusiag emBoAESHEaRE26odkekad 1RiudR- d&t%&e%@a%ﬁ&@g-lbb&ﬁ”@@ 850; o,
P. desicola ATGE 35308, m%%@ Lsbycea Gare,

hbar t R sl s dil e itutions per
20 D Do ai e B, feesesio

FigPPife FedReidiobISH 83876 193R8RY FostdrmBah ghFaRESAT CC BB VPB
16 SBTRNACEENPs egfiuerrcBAEC o883 haBUBDEY chdGbARISATTO500 MR 3728;
The: srzﬁé@rmgréepm,.?@mac@ﬁmb&wti@&éf%fdw%@%fﬂ%s'ﬂ% clone BUA4S,
ACﬁ?%Q&”BW%BQT@@%%Q{S Mgz}‘ ﬁ\ YSF (.)99%9 AQCQ % guine
. A\&S %38% %z;ér . depticanis §150 AY560027: O. den

DA B bR 18 B 7P A Vs B 514 @%rﬁéﬁﬁlf‘@%‘i? Um”“”red
AYERSSPiG R0 FlonsiisrBE2s ABORART 8l s Ut tew DaoteraB 4006 e ASaH T AB530302;
WE. 20068¢412898FC TIBR26061606%1 82 2ekichac terisi sestober B didetss sp.
AFSR03612; Bosp|anabnitasUNG kb4 Q82ian el g Eed 1 os; A, putredmfs ATCC
Baﬁé@é@'@@@@@ﬁ ﬁ'%%ﬂﬁsﬁ@%@@g 1?1 495%”% S%nﬁzgrﬁu%hgg 0 QI? 31; B

ph e t ves romonas ging Ve
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Figure 10 is a graph showing the results of a homalogous vaccine efficacy study
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Figure 12 is a graph showing a P. guiae B43 homologous vaccine efficacy
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Figure 16 is a graph showing the resuits for P. salivosa B104 challenge groups of the
heteroiogous vaccine efficacy study based upon percent bone loss; The mice were
vaccinated with the following vaccine antigens and the RIBI MPL+TDM adjuvant: A-B, PBS



Figure 19 is a graph showing the serological results of mice vaccinated
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The present invention further provides vaccines and vaccine formulations
which, when administered to a companion animal in a therapeutically

effective amount, are useful in 20 treating or preventing (i.e., conferring
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preq%@nmmbma&mwéh@mﬁrsmdﬁﬁ\ﬁlahﬁ@%{eepfr?%u‘g}'?ﬂ)%om& %d For
su iluents rs. Definjtions an
,sAbbre %ﬁﬂgﬁs i he tgr%? '&OI%HFX%?@ cates "or %%d'r?eaa‘ Stfbén%ed‘ 13 Buijipshes each

R G N A ) el

nu&égﬁtﬂé\*%ﬁ@ﬁ@é&ah%mzt@tw%e@ﬁm@@wb@acgé fs2deteRhiBiedriay EDTA at
corfigf&ing two optimally aligned sequences over a WO 2005/112993
PCTﬁBZ%nﬁE%ﬁ&aznagmm@m%%@m%cﬁg@r&ﬂa 99&&13@%@#&9&9&@ which,
pro r can. intro eotide or amino
amg Sﬁtlons ltgr tgcf{)hge tgﬁst%?é l%erené%%gaera RCE. Z§iiyhl’%%"ct“ﬂe Sl are useful in
2idehtiy S FeBERYENng bo cSRURHy SRR Rt RGP M Tl issaitRdn thgempanion
areafft??é%tlcal between the test and reference sequence at each position
over the éntire setjadimeet, H:Optisnal isemtienperadigninentian hpexsaiaset least
ideaiiy-tanuled eteumiaardNanualivsd S I%@ﬁ@*@?%%&&? u%?rreparatlon

algg;a% “gﬂ'éj (Qlléh ré%'&'&?r&’igﬁi %eﬁ%&ﬁﬁ]ﬁén@lﬁrﬁ fJSre;rv%eE%Q%%mBe m:at contains
25 g1 AP TV ST LRI A7 Y blfeh PR B PRUETIASHE EadbrSEmol. e
USKRBEBjRR L9 edRpsBroadiate BI6S sndNRicHRtoaTiels 16s The bacterial cells
22 (204673 BaeDesiegeuvaittabl 4864, hlvh. AcitsaResindd 3B 38Mind OBEY or
HiggiasaialzdaRs, %@&BQS@MW@@%%@%Q@&P& géﬂbly, the

NCBI Blaﬂ é‘é{%ﬁ erﬁggtﬁné/WGQ Pénﬁ‘é’@ H\Ih &%\Q 3 %tu%; ¥rac ion c% Sjorphyromonas

Uparam%gﬂegIE used r?search mult E databases T or homologo
GORACRE TRe er%gﬁ%@%‘lﬁ Gii8° hen used herein means derlved

from a d|f¥é%ﬁf%%%ﬁ51b%é@ié§"®r"§%ﬁ of 57T ReeseninirtyrntiTol ogyptises one or
"honastiogidust, aelgbtinidikeoiremese dohereimmaansdherdegres Ghore isolated
idemsijshatad qlureh Rak@nsIRUideRRbAlyRepde sequences. The

term horwéoggmatew*}ﬁswé@w S?Té?ar&ﬂ%%&%a%c%%%t N SRECSS SRR S ubuni

?Gbacterla species or strai
po ypep as, or tsolat pafynucleotides can be present in combination with other known

vaccine formulation components such as with compatible adjuvants, diluerts, or carriers.
Definitions and Abbreviations

The term "ORF” indicates “open reading frame”, i.e. the coding region of a gene.
The term "Percentage of sequence identity” for nucleotide sequences and
40 polypeptide sequences is determined by comparing two optimally aligned seguences over g



The term "host cell", when used herein means a bacteria or eukaryotic cell

that 20 harbors a plasmid, virus, or other vector. The term "isolated" when
used herein means removed from its naturally occurring environment,
VERREPSHIB®or in a heterologous host cell, or chromosome M&W@@Sn
plasmid, phage etc.). The terms |sc5fated anaerobic bacteria”, "isolated
bacteria”, "isolated bacterial strain” 25 and the like refer to a composition

in VSATERRESEN b AlRteHa her<fnoRtin alisnsecor pEvEesntierbishgahiseas meigh, and can
a ciifturecsushledideheneseparat ddddionst ot rabyi@ecurFilgence sequence. The

enviemesy. iddetiernideatined pebammetids: ndie %PQU&%%&%Q”&& are
Wh'ﬁgnﬂaﬁl ﬁ&b@é&?’th@%&é %Bdr%fggmrééﬁéeﬁté%?%ggoo LOt &e%qp%%tslge sequence.

by we ’8@& More re erably, the 30 isolated e com|c‘i\3

®abo Y%, and. éé?wsé?ﬁﬂweéff&‘ﬁgﬁ W@?ﬁ%‘@f‘tﬁ% d@@f‘ﬁ]ﬂtﬁ‘éﬂf‘?ﬁﬁ’“ﬁ*ﬁe” more
termeiRiEitdY BoRPR kIR Aedine St pos TisdoTHEASTG BIGASTR FASTA,
polypépTidcCeFmpER S TatecSIL SERALY thEscampaesitioad)y, weiohbl Mes@):403-10;
preieéaétlyaﬂaﬁ.:M@t%@ﬁmeﬂHﬂ%W'%%%%W% NGO of ar, 1004,
Preferably RRYor We 95}14%‘(75% SBLmROSIoN, Eﬂel\F m str.'CfHes %yss'i-a%),

’ 0eqLﬁvalent as uglgzed érein, refers to a recombinant g/,
msdfeoem feCoY RIS Eyzé{ﬁ'%n%ﬁ?o%ﬁ? éiﬂ@cﬁ%‘ff?ﬁﬁ vg‘ﬁ&(}ﬁéﬁiﬂﬁés‘?r"er

pro@ﬁ&gﬁ"ﬂi}%%@ﬁ@@&%ﬁﬁh%aﬁh%e%@ﬁeﬁo%ﬁmmeawan domsgaEniomuttiple
anifatisases &rireoorobinantqehgeeptide capable of eliciting or causing a
substantigity sifilafeterdodbRiogies HELEGRPARSRAR 1Ak ek e A ent bacterial
profgi.fLomthe endogenous bacteria. Thus, an antibody WO

§5200 /112 23 PCTjIBZOOS/OOQSZZ 17 raised against a functionally
equivalen pofy N TR Ly reES@ﬂ'&%’é’S{hé‘%{RﬁeE}S@I)}”ﬂ?ﬁtlﬂ%’dﬂ?ﬁéﬁc@ﬁws the
by ﬂ?éf%‘éft@ﬁﬁt%ﬁt@ﬁeé&@@@?'b%ﬁﬂ%'ﬁﬁéﬁ@l Wawbedpidesegaeniorsanimals.
The term Tmareemdenitifplistieternoshe inapiilite af a prei&inl Qpecies means the
polypepbsa:taeletican:ispaHine response directed specifically against the

bacteria tlmg qm%ge&@dqm@‘ § gés ingomp n anima
term antlgeglmt refers to the cgﬁablﬁ %fg%arré)steln o %ﬂ y?ore% E&é”%}m gl that

mmunospeciicaly VBSUHSBY AR ﬁtlbody raised against the protein or
polypeptlgéle Ll té??ﬁfe&nﬂﬁswseasha@éuwaﬁem@% frormits naturally occurring
imretioytebtlritmo ow eoabietoebinidgma hantigh rorAntbegdieacanbed (e.g.,
polmamlpmﬁgw@;(pr monoclonal. Antibodies can be 10 intact

immun OQI\E}QQQ%(}‘%HM%Q g%cﬂ)@:%&%{eﬁu r‘(l:s%??%r fﬂEQHM e’CQ;gc]JP e% brictenai strain”

sour%e can mmunoreactlve pOI‘tIOﬂS of intact immuno

?° Anfibodigs c%r{ Ee%s it & VAR o TortHS i uRARG ™ '?o?@x%‘fﬂi??é‘t‘%lsf“?—%/ of other
FaBClRpgRTEms §el 45 i‘n%’i’H@?e BHAIRS. The teARprTaipemidnnahirl"oesrming

usedviieregntrefers to any non-human animal in captivity considered to be
a pet. Thase meay irelide, fayhasRdaetTasiidsiad é%dﬁ%&t:@@tﬁp wihFeeSolated
Sh%@@e&ﬁ&bﬁnm@%ﬁe&p%dﬁd&nﬁe '%@Lﬂ%ﬂ%ewé?ﬁ WSteret’e?abiy the
ap 9tk ,sfeg d, ferrzete dT e term ' p tlg é:,Jﬂgrotectlr’!% i ’
usea herein With respect ”ﬁéasvgccm R L R e\)ﬁ%ﬁ%@pi’é\)‘éﬂ?&fdﬁ the
red’ﬁE@gsfH‘e‘symptoms of the disease caused by the organism from which
the antigéihésyasedsolatad vatyorptids' dedivads Ehedepndiopratestion”the isolated
polypeptide comprises at least 50% of the composition by weight. More preferably, the
isalated polypeplide comprises about 95%, and most preferably 99% by weight of the
35  composition.

20.

The term "functionally equivalent' as utilized herein, refers to a recombinant
polypeptide capable of being recognized by an antbody specific to native polypeptide
produced by the bacteria which causes perfodontal disease in companion animals, or a
recombinant polypeptide capable of eliciting or causing a substantially similar immunological

40  response as that of the native protein from the endogenous bacteria. Thus, an antibady



20 and "protecting” and the like, also mean that the vaccine can be used

to "treat" the disease or one of more symptoms of the disease that

already exists in a subject. The term "therapeutically effective amount"
YeretStH B amount of the bacteria, or a subunit, (e.g., polyBER(IBaYs5/000822

polynucleotide sequences) and combinations thereof sufficient to elicit an

immune response in the subject to which it is administered. The immune

res%ﬁgeagﬁgséﬁwfmm@é?w%&ﬁ RRWBSRESE iR EeRsanireechalartiyadidypentide

hurPfersPaheN ififityacTéria veinh tpuesapriiogombe difersameanéoiprenenlor

inhibit theTreplkeatitmuintgenibgctiersas wWhishcagusmpariogisRiAbAisARseIR to el

COmgRARIAIh B S d0jRRIRI L ﬁ@@S%s%”ﬂ% B&ﬁ&?ﬂ%&r RV o dontal
5the Q%%gégri@cfr m estat&!;g%ng itself in 1ts host, or to alleviate the

symptoms of t & diSeate taused by infection. The treatment is considered

therapeutld§t SO tEIEFSIE Yo fRiBHoI idaBREREMAAR Prasteen polypeptide to be
"pheErmyaesnsttiadly aoveplaloresotivody taiedd rptinst tharpieremedidlypsbaddoes

not interfeTaendimthenaitagtiveness Rithe RieloGCA asRUIYRLING ASHNE. avle to
INOERAIRNLARR SN HnfifXiR L NS SL RIRRIdR NN LiSAdm Qh%{.e%%bgc!? & can be

jotermt %agggq&%%enc}; R%ﬁ?{rsé to gr%/ molecule, compound or tréatment.

35 preferably A antibactenal molEcire B Compd Y FRbRstgUiianer can be
tre SEFARMYACEYB Setlens ol itactibrmyraglahsdass e tieastingivam exdatiserivariety of forms
therelygingHer mantiraapfontayr \FHaldat dherdoff insfieptstehgagtial nucleotide

or amino BeitteRRAtRALEHACHINEINAIALEE RIRFERERNANUAD BrefsHaRYnimal in
the-SRomeBiRigsvaapLs etbeﬂpé»l%léfﬂﬁagt gﬁﬁdg]%L?ra?eprﬁvrlds%gc{ﬁnﬂ}%? dogs, cats,

15 pr%soersnetslnS %Qtio%t%ri% cagie}(elg of %ICI g, umoral 40 and/or ce '
immune responhse M A Companiol anirmar, AHATNYs4re deoirpaess papls: and
th{fR%-2005/112993 PCT/1B2005/000822 18 term "fragment or variant
thereof". WhatdatrpGiptrstitedtidegentingh andiyhpdiseess osei Oemiardith respect to a
Mutaities nidalel iaierdelalionsritsaEinnsEsRs iminns o ARl caused by

reSiuRS-Aen RRGARBRERES LIRS (8N, FROTERL  yaiant fhere g}f;"‘protection”
o0 Allgrl;g p %ng%s Ale &nc mp:flssed ¥h the term "fragment or va“rlan£ .
thereo%. E1S0tation and CASTAC eaﬁza??cg?heé'f"ﬁ? A BRIt s BpeR dadisgase or
préVRIEdSP e Pl At iniTash BaRime HRdRel asiiis®nown sampling,
culture arididdelatitrerasktitalyesfisFiraxamplosinictobinbsample sheandi®ia, or a
obtatned, from poiyepidatiqnipfcemiaariRNAER)als sHARIRS RO MAR S AN 1o
catsiceXhiRithe el Qtﬁltgémﬁ%t tgmﬁ{‘@% %Eﬁ%gqgg@ta%h%?ﬁ% Eecrggponse
nown mea s with 10 periodontal

25 becgp%gﬁm\fagigel;@i d) Iimiiatio lndsl.z%%gs’o?g qﬂﬁsﬁg&ggwﬁ{g!quqy.

pockets >3mr and cats with periodontal poc

parameter i TRnRRYERNg REPFSRo SRt InSuaeRisacinkiatdbatrisatioasof the
(gibRfpERINBIER SRvBeReriodivifialisprde k) anthevioaemtdd, popkettdepshegamof the
detertiredrios treveanmipcopapidation Qianepanies: animaksRdiddahiate e
sag)RiasHa b isoblaineddrem e haradonial Ragkelofa &Ié%}"elgriheraagsutic if

a0 aNAL MRt qn%gd%i%?o%ﬁroblc conditions and cu tured using vario
known culture 15 media. Clinical isolates can be characterized using

known telHhigie < SBI SRl AfiseR BleBERE It festsanisd mEBIMRIA does
DINA éiiseneihdhasiEiciverdetaitieoithgica enivseridhs peviengtadlivicaral is not
isatate® tansbisdran sfesrel kayptairsand antibiotic disks (Anaerobe
Systemsjyreand@ Placs eeﬁl:ﬂaseﬂ@%%ééf%&?a? %&Fe%ﬁ?%ﬂ?@&lﬁ b'oortl{:rea’rment
a5 eSIANGS BRURIRS Ll eRel splale, hlIRd COOMES G2 hemmsent ol
sul ;ecte 10 Known i goire] ed Cata?a pouna,, nat assists in the treatment of a bacterial
infection or & disease or condition caused thereby.
The term “fragment or variant thereof" refers io partial nucleotide or amino acid
sequences according to the present invention. Preferably the fragments or varianis of the
polypeptides that are provided In the present invention are capable of sliciting a humoral

40 and/or cellular immune response in a companion animal. Analogs are encompassed by the



(Anaerobe Systems). Lipase and lecithinase production patterns can be
determined for individual isolates. The isolates can be typed based on

their 16S rRNA DNA sequence. Individual, well- isolated colonies can be .
W84 1a¥Btemplate for polymerase chain reactions (PCR) PE3/IB2005/000822
amplification of the 16S rRNA regionmUsing, for example, primers D0056

and D0057 (Seq, ID NO. 1 and Seq. ID NO. 2; Table 1). The resulting
PCRBrJBeER AR pLAREE UsigaH PHALRE PidRe pragsrrasr@resnaya or more
Corputditadisyrich/\4)jeandigbote disyritokter Fhsspurified oP GRIGMRBUEESIdues are
caretbendasseesalteckand radiestolvaiNARRAYANGR 3RS i ompassed by
resyltingm BNASGOUSRGES fRRLE used to search available DNA

5databases. The bfac erial iso tﬁ:s can_30 then be typed based on the
. solation ang aracierizatio 1 of Pg abvre IBSSDR
closest match ideTtiTed by Uatalase searthes:—Fepte— Drereseguence
identificatRASHeHRERVisRS Ry S BRI & ysrfisersa deeckinindessingckinywn sampling,
eitheitGilseo- BRatigl Sahriguear EF enamplegidsrion! @dSM3s SEQE MShed from a
Napwpukticgel EiNpameqRneR ldRE5GckOgs and cats, exhibiting periodontal disease.

G%ﬁlﬁ@@f%@%&%gﬁég&g b%%réegz%s?gg_ ﬁ‘rﬁ%i pgasures, such as dogs with

wCCC%fo%C‘SﬁC%FATTCAéC’gG rRNA 3

GEETTRAGHECE ATRR AU AT HANGCUP R, Recltb >3 Known parameters for
CTEBEEETET PREGEREGEETE WD 20dsMe] 29t TN 6L 085/08G8 ericdontal
19 i8teQ) 4D N@oMatm@Tcaey et N faBaeuenion iR MAsdipk B3piBAvR 31 16Spanion
TGarliatait C MdiiduaGhiagide Gdriood RNABIIRAE thliMbYiodontal pocket of a particular

CCHHAGEMRGAHAS CREHR L0098 IImA ing vari
CACCCAACCCE O e e 8?:) g 017 és flgr%c%\cultured using various known culture

GCEALGCTATATGCAAGACAATC 9 DO097 fimA

ggcctcgaGAcelARRteneon ke ehAAEizRd AAC BEWIODO09RSimLh as a number of
ggbizabrtisdt GARATAAGHA THNAT G\ SO ACaldisP Zb&hnAR i Aenus and
TCepdfide CAIMNABC G4t GE e tb2tRsfkBa- AP iR Aing antibiotic disks (Anasrobe

A T -AP3 fimA ... . .
T_%;é@%%ﬁg%r@g&ﬁ %QJ r ﬁ%gﬁgegi@gﬁe Ill-r‘r’g &n‘:lb:onc resistance patterns of

20 C BC AT EA T ARG (3 e 3 THASRPA fiovn ndoe and cataase tst
TACUETERABYRIRTSE THERTS AN lepdhpRSe] BEdNRPTippiierns can be determined for
GATAKETSRRS TAACTGCAG 17 PFZ186-AP3 fimA
AACATATRALRIEEICEB T (phdhal SR kB G AARANNNA sequence. Individual, well-

TGddafad CdiGriad -ngp@%ﬁétpa;% R‘E@%gkﬁagémérase chain reactions (PCR)

o5 AAT%;E(;@TT(?%%]E%C@RT GAG 20 PF ]
GGGAACCGA GERE PP FETRIBPffe D056 and DO0ST (Seq. 1D
CCRATACABBGT ART AGETE Th2 PrezesiingpBGfingoducts can be purified using
G ErdatCreaTT TRABGT@a Corp.; Madison, WI) and pooled by isolate. The purified
PCR products can then be desatted and subjected to DNA sequence analysis. The resulting

15

DNA sequences can be used to search available DNA databases. The bacterial isolates can
30 then be typed based on the closest maich identified by database searches.
Table 1. DNA sequence identification lisiing. Al oligonucleotide primers were
synthesized by either Gibco-BRL (USA} or Lark Technologies Inc. (USA).

SEQ ID NO. {Name Target |{DNA Sequence

1 P0056 168 GGATTAGATACCCTGGTAGTC
rRNA

2 D0057 168 CCCGGGAACGTATTCACCG
rRNA

3 PFZ175-AP1 168 GGCTTAAGTGCCATAACGAG
rRNA

4 PFZ175-AP2 {1685 CTGGCGTCTTACGACGGCTG




23 PFZ187-AP4 fimA GATTGAGAATATCAAATGTG 24 PFZ187-AP5

fimA TTAGGCGTATAACCATTGTC 25 PFZ187-AP6 fimA
ATTTAACGGTGCTTACACAC 26 PFZ1 B7-AP7 fimA
WERRTTEBECGGCCTGAGCTG 27 PFZ187-APB fimA PCT/IB2005/000822
TGGCATAGTTGGTAGGTGTG 28 PFz187-AP9 fimA
TGIAAGCACCGTTAAATGTG 29 PFZ187-API1 fimA

CTIBETRAE TNOETTGAJTAE! 30WFE87RAP 12 fimA

TGITCCTTGGTTGAGCGfENE 31 PFZI8S7-API3TiMA

GT AT A A AALOCTOLEAAD. . bdo £ A
E

' TLAAA KPS 11857 S 'GCCGTG
CATAAACACACAGGATT%&:% 33 PFZ187-AP15 fimA
3

TTECTTCTTIGCAATGAL 1 PEZ187-AP16 fimA

AQECATGCEREEATGTRITAC @ﬁﬁﬂ@@mm@ﬁﬂ@mme

CTiIGTCATGADSAAACCT]

AQRGTCTCUREFLACCAHEEC :‘ﬂd%Aéé%‘i ﬁP +c$t'jAAGACAATC

GOGCTTICCRATIGATGCTCCAC 38 PEZ18

GAACGTAGRE N AP G ﬁ“ﬁi‘:‘%ﬁf%@c&ﬁ%ﬁﬁme%@%%mm

CQGEBAATACTEER ATGAKCAC \NBZOCHTTLAO83 ACATTBITOHODUBRC

20[8EQ 1D Npr@sarTalgaRDN A GUarErATIOTaEGTaP TMA

TTRI GCTTARBATS PR URIE 2t e reeTahR i BeaTe

Td PT,A\CTPFZTTTP.A@H%éFf_AVZ DL/188. AP fimA
c 4

CACACTTGAGEEARA 3 SEARUNHET T TECAGAG

ATIEAAGGTAREGFACY AR G(CHAOAEOSABPIEAGTTGTC

AGETGAAT TPkZ1 86 BAGEHAAA TRAENEG TSR i

TTHE T TCCARR ARSI C ek G
TTGGTGCAGCTICACTTICGAC 47.PEZ209-AP2 anrEl

AQUACATCARAERERANIAT 48APFBR8ABS IREFCAG

AQRTTCGGEECATEATNOAG TGFETIEAPUEGHMMGCAG

AT CIKICATTCF’FRZCBG}AF&ET mAC HAPEERTAET QRIETGAG

TTGACTTCABRES A TGI8 E%@Eﬁr’ﬁ@éﬁ?ﬁﬂéﬁ@%g

TG T1G.52 PEZ210-AP3 opnrEl
CACTTGGABAET T EEAC EEMENERBANASATC
TAFEAACCGATETGART GETPC 58 PRIQAATARPTIARKICTC

AABTACT T CRABRZ LA AluhG \ﬁﬁ@EGMATAmﬂ@TG

DO AL

CEIAACC MR I GIAC 16 mecferm-m&cbﬂwmc

ACGGGGACGCTITIGCTICAACTC 572 PEZ21.1 -AP4 oprE

ATTGGGGCITELTARAEAC W&EFPR%%%PAC

ATACGCTCTRERCENGHOAC B MTEBLARTIIFHBECTG

CQBCCATGBEA &GRS (AtsAC 'ﬁ@d?ﬁiﬁ@??&@iﬁ@ﬂﬁﬂ’GTG

DAL A N~ 0

TS APRACGHFAT RS e 5 TAG AT "F’A’AKTGTG

AGFAACTTECAGGACATIC TG G2.PEZ212-AP4 opnrkE

A :?e_l_ CCAGTH @%‘FEE (f@'& G CTGACAGGTICTTTG ACC-‘AC
30 PFZ187-AP12 |fimA TGTTCCTTGGTTGAGCCGTG
31 PFZ187-AP13 |fimA GTGGTCAAAGAACCTGTCAG
32 PFZ187-AP14 fimA CATAAACACACAGGATTGTC
33 PEZ187-AP16 {fimA  [TTGCTTCTTTGCAATGAGAC
34 PFZ187-AP16 {fimA AGCCATGCGAGCATGTACAC
35 PFZ187-AP17 |fimA CTGTCATGATCAAACCTGTG
36 PFZ187-AP18 (fimA ACCGTCTGCATTCACGAGTG
87 PFZ188-AP1 |fimA GCCTTCCAATGATGCTCCAC
38 PFZ188-AP2 |fimA GGACGTAGACCTGCATTCTG

39 PFZ188-AP3 |fimA  |CGCAATACGGGCATGAACAC




63 PFZ213-AP1 oprFl TTGACTTCATGTTCGATGTG 64 PFZ213-AP2
oprFI TTTGTGTTGGTAACCAACAC 65 PFZ213-AP3 oprFl
ACAGGACGCTTAGAGAGCTC 66 PFZ213-AP4 oprFl

KeHEGEIPATCAACGATCTG 67 PFZ213-AP5 oprFl
CTTCCCAAGGAACGTGTGTG 68
AC

TIAIGTT
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IG 6
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Tf“r"
T(‘A(‘(‘A(‘T(‘T:ﬁ

T T OO0

LBACTGCC

AG

Relciecte

ﬁR@’E&’EA@J&?@?@%%AG

= >

(

SRCGTCA

CAFURETA

BEACACG

[PE&ETALHRA

=Y

oEECq

P e ol W,

CERROAMTOCEBBE G

ﬁ%‘“@mmﬂmwemm

A A'I'I"'I'f"f" AN

40O

65 ACCGG
FCECEAS

POSHGES

TCGCGATC

\.
R

CTG (‘AA(‘T W#ECTC

PFZZ13-AP4

oprr1

ACGCGCTTATCAACGATCTG

67

PFZ213-APS

oprF1

CTTCCCAAGGAACGTGTGTG

68

PFZ214-AP1

oprF1

ACTTTATGTTTGATGTTGTG

59

PFZ214-AP2

oprFt

COAACACCGAACCAAGGCAT

70

PEZ214-AP3

oprFi

TCTCAACTCAGTATTCTCAG

71

PFZ214-AP4

oprF1

TAACCTTAATTTTGGTCGTG

72

PFZ215-AP1

oprF1

CACACCTACAACACTGCCAC

73

PFZ215-AP2

oprF1

TCAAACATGAAATCATAGTG

74

PFZ215-AP3

oprii

CTCGGGGCAGAAAGCAGGAC

75

PFZ215-AP4

oprF1

GACTTGAACTCTCAGATCAG

76

KWK-Pg-08

oprFi

atgCAGGAAAATACTGTACCGGCAACG




CGTGAAGCTGGATTCGCTAGTAATCGCGCATCAGC

CATGGCGCGGTGAATAC 87 P.cansulci NA

CACGCCGTAAACGATGATTACTCGGAGTATGCGAT B4616SrRNA

G R FE PATGCTTCTTAGCGAAAGCGTTAAGTAAT polbRlidRSHR 00822

CCACCTGGGGAGTACGTCGGCAANCGATGAAACTCA sequence
GGAATTIGACGGGGGCCCGCACAAGCGGAGGAA

CAPET BAPTRART TCGA Taset ACBARBAGGAACCTTA

CATGGGAT KGAAATAT ARG/ @ﬁgm@@e\mmemco

TTBT TATC ChG S RGCATCTATGTAGRTSE

AT:?Sr‘TT(‘TPi(‘\tI‘I' é-;‘-r.'gr(‘ :rrfr.r‘ @%A (‘T(‘gl'c(;‘ Me GCGAACG
TT GTGCCE‘?‘KK&EA PEEARCRCACATANPARAFATTGC
TABT AACAGIEY I RalsC G ATETAZCHGRC ACERGAARD 2005/112993

PJ811B2005/p008RZ 028 Wpkd 11D | BT GNaAtET CARIGAN AT SR IEAAGGAACT
CYGGCGTAAGCCGTGAGGAAGGTGTGGATGACGT

CAAATCAGCGACGGCCCTITACA 3GGGCGACACA

ca¥oTTACANE gspg& c;@fEAgﬁé@@&é‘éﬁ%@WGmmW@GCAGG
GHEGACCGHENFEetshATETCRRACRACTAT T CRAGGACATTGGTTCTIGACTC
TTICGGATCGGAGTCTGCAACTEGACTCTGTGAAGC

e ol W W

TGEATTCGUIAE TAATORLCCHEC IRGRER

P.INA CAr\r‘pTr\Tl/\\'/\‘lA‘r‘l*/\Tr‘l\ATA(‘TA(‘A' TTIIGCGATIA

DR CAGTARE A G I AR A AR SR A ACTATTCC
B84 6SIRNA AE¥rG GGHAGTACASCE ET ENCCETSFCIEASTBRAT T GCGAT
polynucleotid &G SARTA| GACGGGEGCEURGENTOABACIRAGABBECIAAGTA
sefuence AT[pdfrGERBAATTCGATEA LA O AGRAAS G ETARCGETGAAAC

CTGGGATTGAATTTAGGAGARCGATEIAT %%%%B
AGATTTTCACTTCGGGGCTCC rAAGTAG%T GCCCGCACAAGCGEAG

ATGGTTGTAGTCAGCTEGTGCEA PR AT EFETALEECATEGATACGCGAGBAAC
THAAGTGCQATAACGAGCGCAACPCERISENEICHAGTGTAGACGACGGATGGTG
TTIACTAACAGATAAAGOTGAGGABFCINTTGACACAGGGCETCTATGTAGGTG

GLCGTCGTAAGACGCGAGGARIGEAPEETRAT A ABCTCGTGCCETGAGETET

TGAAATCAGCACGGCCETTACREGEARRAEGATAL aaacacarccoacTo

ACGTGTTAGAATGGCAAGGAQ %GGAA
TAGCGATATGGAGCAGATCCTE CTPATEGE ATAGCTGAGGACTCTACCG

G TCGGATCGGAGTCTECAACH ARG T EFTHARBLGCGAGGAAGGTGTGGA
CTGGATTCGCTAGTAATCGCGIMEAGRB NG (LBCTEANTAGEGGC

89 P. gulae NA CACGCAGTAAAGRATERSTTRNEANARAEREEERE A caacA
B§916SrRNA ATACCGA rAAGcgEQ%%@@&ﬁ%@A@A(%%%PAé%% ABAGOG

pdlynucleotide ATCCACGTGGG

sdquence TQAAAGGAAT TGACJ@%@%%%%@ CHRABEEEARACTCRACTC
CGTGAAGCTGGATTCGCTAGTAATCGCGCATCAGE

CATGGCGCGGTGAATAC
87 P, cansulci NA CACGCCGTAAACGATGATTACTCGGAGTATGCGAT
B46 16 rANA ATGAGTGTATGCTTCTTAGGGAAAGGGTTAAGTAAT
polynucleotide CCACCTGGGGAGTACGTCGGCAACGATGAAACTCA
sequence AAGGAATTGACGGGGGCCCGCACAAGCGGAGGAA

CATGTGGTTTAATTCGATGATACGCGAGGAACCTTA
CCCGGGATTGAAATATAGATGACAGGCAGCGAGAG
TTGTTATCCCTTCGGGGCATCTATGTAGGTGCTGC

ATGGTTATCGTCAGCTCGTGCCGTGAGGTATCGGC
TTAAGTGCCCTAACGAGCGCAACCCACATTATTAGT
TACTAACAGGTTAAGCTGAGGACTCTAATAAGACTG




GAACATGTGGTTTAATTCGATGATACGCGAGGAAC
CTTACCCGGGATTGAAATGTAGATGACAGATGGTG
AAAGCCGTCTTCCCTTCGGGGCGTCTATGTAGGTG

BB APEE TTGTCGTCAGCTCGTGCCGTGAGGTGT

PCTAB2O05/600822

CGGCTTAAGTGCCATAACGAGCC% AACCCATATCG
GCTAGTIIGCTAACAGGTCAAGCTGAGGACTCTACCG

AGRETE AR TAAGEEERAG

A ERMEBTGTGGA

TG
GA
G(G
TT]
PQ
Cd
CA

ACGTCAA

TACCGG(

T/182005/
b TGAAGC
TGGCGC
CGCTGTA

CA

P S WS I W\

CACACGT
5CGACCGG
CCCCAGTTCGGATCG
D00822 23 §
[ GGATTCG(
SGTGAATAC
AMAACGATGA

GTTACAAT

ALCTOT A

ATCAGCAQGGCC

GGGA
b GAGT(

EQ D[R
CTAGT

LI NN

ATGCGAA

CC 90 K
A\ATAC

CTEACATPACCIEGGAEGAAGGTGTGOATGACGT
%wwme&%éwACAcheeeeceACACA

ACCG
6%%&,& G{%%ACTC %BA%S‘%EQE%GCAG
EAQWT%AACTCGAGTCTGTGAAGC
TAGATTCGCTAGTAATCGCGCATCAGCCATGGCGE
IASTALATAT GCGATA cwcumdentana

\r\r\f\/\'r A

Odrd4d0d4d>»2>0>2>>d

9
c
BY
P

sejguence TG

G

O II'\I'\\._

CTGGGG
GAATTGA
GTGGTTT]
GGGATT(

GGTTGT(Q
AAGTGC(
ACTAACA

CGTCGT
AAATCAG
GTGTTACQ
GCGATAT

TCGGATCGGAGTCTS
5CTAGTAAT
S5TAAACGA
GTATGCTC

GGATTC(
P. NA CA
gingivalis
816SrRNA
lynucleotid

SGATTGA

RGTA

BRPE EN
DARATETIAE
ATTTTCOGRIGRGG
GTCAGCTCQ
L ATAACGAG
GGTAATGG
NAGACGAG
CACGGCC(C
P AATGGCA

GTTTAATT
AATGTACA

Ulbll'\l'\

e

Cee

GGAGCAG

TGGGGAG
AATTGAC

P\X

GAGA
CTCC
GTGC
CCCAA

5CAA

CGCG
TGATT
CCAA(
TACG(
GGGGla
CGATG
"GACGG

GGCAA
CCGCﬂ@R%&é@@ﬁ@H&M?
SATAG

GCGATA

t A
%@%ﬁ%@é‘i‘AAG TATTCC

R EACTSARTCAS ELSCGCAACGGETGAAACTCAA
YCCARTTCATGARREETCCGCACAAGCEGAGGAAC

AP A AP R G ATACGCGAGGAACGTTAC

E%%ng@ggﬁ%AGMCGATTTATGAAAGT
AR AT A G RGRER TCOTAAGTAGGTGCTGC
BTG TS O A GATCE TGCCGTGAGGTGTCGRE

ey C%%‘?%g%éGGAAGGGGCGGATGACG

Y AR E BT R BT PEAGSHREACAC
CH G BF OB EREACPAABIGAAGCCACA
TGV ETCGAT AN TANTACALTTGTCCCA

TPCEINEEEAEEABORI GO EcaTarre

Aﬁcgﬁéﬁwﬁig@@ﬁ%@%&m

AGAGCC

T(
T(
T/
T4

BRCTTCCC
EGTTGTC(

F GGG
BhC 45

AGTGCCASEHAGIGAS
CTAACAGGTARAGC

NATGT
5TGCQ
CGCAA
GAGQ

A ACHPBCIICAI TACTAGGAGTTTGCGAT
RGO GARGKI B BRTAGCGAAAGCGTTAAGTA
S CACTECRE AR REGCCGRCAACGGTGAAAC
ﬁﬁmagﬂq;%%éggGGCCCGCACAAGCGGAG
GAACATGTGGTTTAATTCGATGATACGCGAGGAAC
CTTACCCGGGATTGAAATGTAGATGACAGATGGTG
AAAGCCGTCTTCCCTTCRGGGCGTCTATGTAGGTG
CTGCATGGTTGTCGTCAGCTCGTGCCGTGAGGTGT
CGGCTTAAGTGCCATAACGAGCGCAACCCATATCG
GTAGTTGCTAACAGGTCAAGCTGAGGACTCTACCG
AGACTGCCGTCGTAAGGCGAGAGGAAGGTGTGGA
TGACGTCAAATCAGCACGGCCCTTACATCCGGGGE
GACACACGTGTTACAATGGGAGGGACAAAGBGCA
GCTACCGGGCGACCGGATGCGAATCTCGAAACCE
TTCCCCAGTTCGGATCGGAGTCTGCAACTCGAGTS




GCCGTCGTAAGGCGCGAGGAAGGTGTGGATGACG
TCAAATCAGCACGGCCCTTACATCCGGGGCGACAC

v@%@;ﬁ%ﬂ"%ﬁCAATGGTAGGGACAAAGGGCAGCTACC
CGACAGGATGCGAATCTCCAAACCCTATCTCA

PCT/EB2005/000822

GTTCGGATCGGAGTCTGCAACTCGACTCCGTGAAG WO 2005/112993

CToCATiES

24-S=OHBNG-Name-Larget-DNA Sequence
R G A G P SRt GGG

bGTGAATA

ICTATCG(

CACCGCAG

ACGTT 92 P

salivosaNBAAGCTGGATTCGCTAGTAATCGCGCATCAGC

TACGCCGQECAACGGTGAAACTCAAAG polynucleotide
5GGGGCCOGCACA
TTCGATGATACG(
ANAATTTAGGGGAC

CETRICECCGATNPAGCE 104 16S
GTTAAGTTATCCAC rRNA

AMAGCGGAGGAACAT sequence
L GAGGAACCTTACC
TATGTATGAAAGTAC
AAGTAGGTGCTGCA

| P. NA

Bo8 165 rRNA
polynucleotide

sequence

2 A CAGCTC@IHGCC
AGTGCCALAAGGARTEGCAA

h CGAGG
R

TAAAQ
CRICARGTATGGGG(
GGAGTACGTCGG(
bACGGGGGECCCGHA
TTAATTCGATGATA
TAAATGTATGTTG(
TTCGGAAQTGCAT
TCAGCTCGIGCC
TAACGAGCEGCAA
TCAAGCCGAGCA(Q
5GTGCGAGGAAG(
ACGGCCCTITATAT
ATGGTCGGTACAG
CAGCTAATECCAA
AGTCTGCAACTCG
NGTAATCGCACAT

ARG TGAATA

CACH PSP AC AT AN TACTAGAT T T T TGOGATA
@%@?&Eﬁ@?&ﬁ%@GAAAGCGATAAGTATTCC

ﬁ‘f& CITGACAAGAC

CEATERCSCPHAIECTAAACTCAA
AP E T TARRERAGEFCINTBATRBAGCAAC
AT SAGAGAMNTABA TR EIGRECIRNACTTAC

TAEEMTEADATTHGA ABANOERIERT®ArAGT

” %@%%%%%%@%CWEHAGGTGCTGC

A G L CG TCAG TG RTGCCGTGAGGTGTCGGS
INAARGCFIAACAREGCAACCCGCGTCGATAG
TBRBGIETT GG GTTGAGGACTCTATCGAGACA

GO EEANCIEC A AL CAAGGGGCEGATGACE
TEAMATIAARPEA G eTTacATCCAGRGCGACAT

% g%g%@%%@}%%%}GACAAAGGGAAGCCACA

SR EATAEERRACHEATCCTCAAACCTTGTCCCA
AN T B BREPCAT ELAACTCGACTCCGTGAAG

G A EGART A GCGRCATCAGCCATGGCG
ASRGATGGTGCGG TGAATAC WO

%A% [ AAAS%ATGATTACTCGGAG ] ATGCGATATATG

ETNGETRCErAE A@MRCCGATAAGTAATCCACC
TGGGGAGTACGCCGGCAACGGTGAAACTCAAAGG

AATTGACGGGGGCCCAECACAAGCGGAGGAACATG

TGGTTTAATTCGATGATACGCGAGGAACCTTACCC

GGGATTGAAATGTACATGACGGTTGGGCGAGAGCT
TGACTTCCCTTCGGGGCATGTATGTAGGTGCTGCA
TGGTTGTCATCAGCTCGTGCCGTGAGGTGTCGGST
TAAGTGCCATAACGAGCGCAACCCACATCGTCAGT
TACTAACAGGTAGAGCTGAGGACTCTGACGAGACT
GCCGTCETAAGGCGCGAGGAAGGTETGGATGACS
TCAAATCAGCACGGGCCTTACATCCGGGGCGACAC
ACGTGTTACAATGGTAGGGACAAAGGGCAGCTACS
TGGCGACAGGATGCGAATCTCCAAACCCTATCTCA

GTTCGGATCGGAGTCTGCAACTCGACTCCGTGAAG




endodontalis ATACGGTAAGGGTCTAAGCGAAAGCGATAAGTATT
B11416S CCACCTGGGGAGTACGTCGGCAACGATGAAACTCA rRNA
AAGGAATTGACGGGGGCCCGCACAAGCGGAGGAA polynucleotide
T E T TTAATTCGATGATACGCGAGGAACCTTA sedidEat=/onsz
CCCGGGATTGAAATTTAGCGGGCGGGCTATGAGA

CA
CT

AQ
G
CA
Cq
CA
AC

AT T GGTA r‘(‘r‘r‘ A r*'rr‘

AT T

CAGC]

SeTAAGTAGGIGCTIG

HRET R R RS TG TTGG

CCGGCG

CGTGTTA
TGGTGA(
GTTCGG/
CTGGAT]

TAAGTGCGCATAACGA
GTTACTAACAGTTAAAG
TAAGCCGT]
TCAAATCAGCACGGCE
CAATGGTG
CAGGTAGC
\TTGGAGT(
"CGCTAGTA

ACA G AT I ARG M CGCGCATCAGCCATGROR

C
TC
TT
TT
TQ
A(
O(
G/
CA
G4

G¢

G(
AQ
A(

C(J

TTAAAAC
CTTGTTGQ
TAACAAA
GTAACG
LAATCCG
AAGCAAA
MGGGTG
\AAATGC/
AGGCTC
5GTGGAA
5 GTAAAA(
LCAAGAG

LG TTGAL

BGCTGAR,
TAAATCGARANA

AACGA

CTTGG
RS INEeplRQtids
STASCATT/
NATCGTGC]
NGTGGCTA
AGCAGCAG
\ATTAAGGT
ACGTACGQC
TGGAATTG
SCATTGACH

GCTACAGG
CGTAACAC

GAT]

E@%&%@% % Gl C@(\)?TTATCCAC

A TIARES e AR TOMAC

EEEAM TN CAOCATACGCGAGGAACCTTACS
SEI A PE R AT RACGEACTATGTATGAAGTAC

GAAGH CATCAA}?gAﬁ%?CGCTAAGTAGGTGCTGCA

TE&KH%RQ!A%F@@F GCCGTGAGGTGTCGGCT

SBCE AT RS CARAGGAAGGTCTGGATCACG
TTTGAFCATGACAGCAGAG
TGICGCCGGCAATAACTAT

TA
T
Tq
Tq

CCGAAAAC

T(
G
G
P(
TC

GGTTAT
ICGCAAG
5CCCGTA
bAGCGAG

ATGCTTA
STGCTTA
CT/1B2005
5CGCCTT

& ATERE ¢
FTRAFECT(
F@CGTTC
béhhilAeblriE

: AICIATCC)
LTAATCTAT
[ TTGACCG(
[ACCCCTG
000822 26 §
CCAATGA |

CGGTA(Q

ﬁﬁc AG é%%@@weﬁ@ E?TCACCGGCTCTATG CGAT
S TTGARARARS STSRGB DA TAGAAATAATTAAGTGAG
\CCAAGAATS BACHASAAGIT CGGCAACGATGAAACTCA

SAACARAAG AGAPEACHR e CoRCACAAGCGGAGGAA
\CTTG] %‘GATACGCGAGGAACCTTA

TTCAT TG%%%?AATA

LT TOT IS RE R FAAAT E A TTGCATTATGTAGAAATA
CAAAGPRTACTEATEI@ATTERAD LDUSIGTEOIBCAT
SEQ |D|SIEX THa0GT TactdoNACS ST EANEI GTCGGETT
TGGAGAETHCEATMACGAGCGCAACCCTTATGATTAGTTG
CTAAGGGTTCAAGCCGAGCACTCTATTCACACTGE
CACCGTAAGGTGCGAGGAAGGAGGGGATGATGTC
AAATCAGCACGGCCCTTATATCCGGGGCTACACAC
GTGTTACAATGGTCGGTACAGCGGATTGCATTTAC
GTGAGTAACAGCTAATCCCAAAAATCGGTCTCAGTT
CGGATTGGAGTCTGCAACTCGACTCCATGAAGTTG
GATTCGCTAGTAATCGCACATCAGCCATGGTGCGE
TGAATAC




CCTACCATTCTAT
GTGTAAAGGGTAAGCTGACAAAGCATGATGGTACT

CCTTTGAGTTCTGAGGAAATGACAGCTGCATTCAAT
ke Y EGATTGTTGCAAACA IGATCCTACGAC

PCT/IB2065/000822

CTATTATCCTGTATTAGTGAACTTTGAGAGC 96 P. NA

TA
AA

RRTGCE

CAGGAAGC

AT GGAATCAGCCG circumdentaria

BaAGATT

CHeSAA

RMreAUeRIGTGGTG B52fimA

CABGCCAAPBTACGCT(
GQTGGAAT(
TAAAAG(
AAGAGG(E
AAAGCAA
TGGATAGC
AGAATG(
GCATGG(
CAGCCTA
AGATTTA
TGTTCGQ
TATCTGA
TACACAQ
AGCCGT(
TCAGGG(
L TAACAGT
TTATGG(

GG
CQ
CA
AT
TG
TG
CG
AA
TT
AT
CT
TG
C(
G(
GI
GACGGGAA

AATTGGGT(

PQ
P

T/1B2005

se
Td
AL
G1
GGTTGCAG
c¢
AT
TA
T4
A

GACTGAAG

B% fimA TGd
polynucleotidg

huence AA
CTATGA(Q
CCCGTT(C
[ATTGAAC

GTAATG(
CGAATCA
TCAAATG
ATGGCCH
GACTCTT

ATTTRACAA
CAGGT

TTITGA
BIATEStEREsC
FOCTETTG
S TTTCACC(
\CGATAACHA
TGGTCTCA
GGCAACA(
CAGGTTCT
CTACCAAC
SATTACGTT
CTTCTACG]

CCGATTTA
GATGCAG
000822 27

f\hnl\f\

[GGAACTAT
AAACTTCAGAAAAR

[TGAT
\AGGC
LCGGA
AAAT(Q

LTCGTG
TTGA
TATG(
'GCAC
TATTAGA
TCAT(

SCAGQ
NAGGC
SEQ ID

Al

pBTCG

péndobidntiass CTGGC
CTGTAL,

bAAATT
ATTTA(Q
TTGCAAA

TAXEBERAATAOGARDACIAERTTTE TGCGAT
Aﬂ@é@i@b@%@%&%@@%AﬂA@ﬁﬂ

%@%caemm@m@p‘%orm
g% GAKGGGAGECCCGCACAAGCGGAGGAA
SRR A A ERSATCATACGCGAGGAACCTTA
PP FCGAOTACATEAICGRGCEGECTATGAGA

AREENTOEAEEAEACTGCTAAGTAGETGETS

%@EW@%E?&E%‘T\CGTGCGGTGAGGTGTTGG

AAGCAATCTAA

O A R CAMACFAGCGCAACCCACGTTGATA
€& R AR T AR I AAGC TGAGGACTCTATCGAGAC
IS BCTFORTETCGGAGCAAGGTGTGGATGAC

@Tém@&&%@a%ﬁmmomccaGGGCGACA
AC TCC GGACAGCGGGAAGCEG
Eé%ﬁAGATCCCCAAACCTCATCC
Q@T@mﬁg@@@@mcmmcmmmmm
AKG GROT20051AZDOB CGCGCATCAGCCATGG
tNExdameatarget DNA Sequence 97

'I'f'\r'\Af"f‘I\ TPPI‘I\PI\ TTAT

I"\ \ &) C
%%?ACAAT
RACAA
RAYASPAie
RBOTFGT/
STAGAAGG
L ACCAGCA
ATGACGAA
STTTATAAT
GCCGAAA
TGGTGCA(
\ATACGGG

GCAGAGG
ANAAACCAA

') b

[CTCTA
TATTC
TTTTT
AACAA/
TAACG]
ATCCG
GCAAA
GGAGA

ATGCG
5GCCA
TGGAA
TAAAA
GGGC

A
\ A TC vy TMMACAATAWCAC
f+4&9@&ﬂéﬁ9ﬁ&ﬁﬂfﬁﬂ&éﬁ%ﬁé@ﬁeAGTT?
ETTERTECGATTEC IS CUGTTATGACAGCT
NGACEASEALEALBBAGCAGAACCCETTGTAGA

@@é\ﬁ@é@&%@ﬁ’fﬁ@OGTAGTATTGAAGACCA
ROASEEEAA éﬁ'ﬁé‘rme@@aﬂemam@m

FGGCTAA
GK% RREIAAACTGACTGTAATGGTCTA
RWQWMAAGCCATCAAATCAGCC
GEGTACBETREEEG GAGAACATCAAATGTGGT
ECAeABTAL A FeGTCGTAATGGCCAATAC
%ENJ&%%¥%T&1%EoAAGACTCTrGoAG
A%%?AAAEGCATTGACAACTGAACTAACTGCAGAAA
ACCAAGAGGCTACAGGTTTGATCATGACAGCAGAG
CCTGTTGACGTAACACTTGTCGCCGGCAATAACTAT
TATGGTTATGATGGAACTCAGGGAGGCAATCAGAT
TTCGCAAGGTACTCCTCTTGAAATCAAACGTGTTCA
TGCCCGTATTGCGTTCACCAAGATTGAAGTGAAGA
TGAGCGAGTCTTATGTGAACAAATACAACTTTAGCC
CCGAAAACATCTATGCACTTGTGGCTAAGAAGAAG
TCTAATCTATTCGGTACTTCATTGGCAAATAGTGAT
GATGCTTATTTGACCGGTTCTTTGACGACTTTCAAG
GGTGCTTATACCCCTGCAAACTATACTCATGTCGTG




CATGACAGCAGAGCCAAAAGCAATCGTTTTGAAGG
CAGGCAAGAACTATATTGGATACGATGGAGCCGGA
GAGGGCAACCACATTGAGAATGCTCCTCTTGAAAT

A

‘&‘}&%{’R?@c‘s"’??iTACATGCTCGCATGG%TTTCACCGAAA

TTAAAGTACAGATGAGCGCAGCC
LTACCCCIGAAAAGATTITATGGICICATIG

PCT/IB2005/000822
ACGATAACATTT

CA Eﬁ%ﬂ%@c RHEECTAATITHES T

GTIGAATGCAGACGCTAATTATG
AGCACATTTAACGGTGQTTACA

G(

PStsaecRCACTC

TEADASBAEOITTRCACAGCGCCTTCCAATGA
AT CE A RAGTTATATGTTTTGGAGAGTGCATA

CAATGTTICCTTGGTTGAGC

AQCTACCGOTGGTGCTECTCA
TAGAAAATGACTACTCAGCTA

ATICCGACAATCCTGTGTGTTT ?WW%ATGACAGCTGCATTCAAT
ANAACGGAGCCGACCTGACG
I AGCTCAGGCCGCCAATTGGEEGHATECAGAADRRAMATaAGAGE
TAATGGAGAACAGCAGEAAGCCATCGAATCAGCOG circumdentaria
AAAATGCGACTAAGATTIGAGA/
CAGGCCAACGTACGCTGGTCA
GGTGGAATGGAATTGGECTGGA
GGTAAAAGCATTGACAACTGT/

G(

C

AAGAGGCCACAGGTTTGAT

BEFA %@%E%?CTACGTCGTAGCATTCTAT

CT CTACGT
?0\ W@ACAAAGCATGATGGTACT

CGEIGAT TAOGAAAACAATGATCCTAGGAC

ATATCAAATGTGGTG B97fimA
TAATGGCCAATACG polynucleotide
AAGACTCTTGCAGA sequence
ACTGACTGAAGAAAA
CATGACAGCAGAGC

CAXAAGCAATCGTTTTGNAGG(
ATITGGATAJGATF@S1GL CGGA
TGAGAATGAFEGHE TTGAAAT(
TJGCATGGCT; LEA%&C;AAAT'
PQT/I 32005/(?0

CGCAGCCTACERFAACATTTACKE,
AAAGATTTATGGTCTCATTGCA
TTIGTTCGGGGCAACACTCGTG
ATTATCTGACAGGTTCTTTGAC
L TACCAAGTATGCCAATGTT(

C(
TG

cq
GETAACAGTGGAACTATTCAT(
TTATGGGAAACTTCAGAAA/
GACGGGAACCGATTTACAGC
AATTGGGTGGATGCAGRAGGC
gectcgagAACAAAGACAACGA/
AGAAGGTAACGCTACCATTAG
CEAGCAATCCGAATCGIGCTT
GACGAAGCAAAAGTGGICTAAA

G

g

822 28 SEQIDN

AGCCGTGATTACGTTGCAC
TCAGGGLTTCTACGTATTA(C

TAGISCABCACTAAGAAGCCATCGAATCAGCCG
CHNECIECAPZICAAOATACAATATCAAATGTGGTG

R A AP B TCRTAATGGCCAATACE

S

?@%)TGTACTGACTGAAGAAAA
Q@MA@@@Q@WGATCATGACAGCAGAGC
EATBCASACGT TAGAAGGCAGGCAAGAACTAT
ARG AATARDEEEAECCEGAGAGGETAACCACAT]

%&%ﬁcGECCTCQ,gﬁgc',[TGAAATCAAACGTGTACATGC

RS RAGCGRAATTAAAGTACAGATGAG
SEEARUAFEATAACAT TTACACATTTACCCCTGA
MYGGEABT CERCCATTGCAAAGAAGCAATCTAA

I AGE MCAGEE AR AC TCGTGAATGCAGACGETA
AR AN BGTTCTTTGACCACATT AACGGTG

AACCCGTTG can ingivalis
f?ﬁ‘;& GTTCCTTGGRT

f@%@@ﬁ%&%@@m@w@@@@fﬁ@emm
CIGAGTFEBTALRTAGTATTAGAAAATGACTACTCA

GCTAACAGTGGAACTATTCATCCGACAATCCTGTGT
GTTTATGGCAAACTTCAGAAAAACGGAGCCGACCT
GACGGGAACCGATTTAGCAGCAGCTCAGGCCGCC
AATTGGGTGGATGCAGAAGGCAAG




sequence CTACAAGGGTGAGCAGCAGGAAGCCATCAAATCAG
CCGAAAATGCAATTAAGGTTGAGAACATCAAATGTG
GTGCAGGCTCACGTACGCTGGTCGTAATGGCCAAT

‘WE@%é?@éAATGGAATTGGCTG@;AAGACTCTTGC

PCT/EIB2005/000822

AGAGGTAAAAGCATTGACAACTGAACTAACTGCAG

AA

AACCAAGAGCGCTACAGGTIIIGATCATGACAGCA

GATH NG G TAAG

R G

PNAGEERISCAATAA

CTATTATGGPTARBATG
AGQATTTCGGBAGHRA ACTICCTCT
ALEGESG TTCAGLA,
ATGAGCGAGTCTTATGTGA
| CCCGAA/
GTCTAAT:
\TGATGC]
CGGTGC]
CTGGTT(
ATGCTCGCACAAGGTTTCTAT
ACGCTC/
GTGTAAA
CCTTTGA

TTICATGCCQG

AG
Cc
AA
G/
AA
Gt
TG
AT
AT
CT
ATGCCGGC
A(
A4
G
P(
G
T(
A(
A
TA
A
T1
Y
T(

AAAATCG]
LT/1B2005/
ANCGATCA
5GCTAAR?
ECAGGAA
AGRTTGAI
\CGCTGG
AYTGGYT(
'GACAAC]
RCAGGKT
CGTTTTGA
RTGGARG
[TCCTCTT
CTTTCAC
TACGATA/
TATGGTC]
5GGGCAA
SACAGGT

0400 X

CCTATTAT
A\TTACACQ

RRCATETAT
CTATTCGG
"TATTTGAC
rTATACCCA
S GGAAGAG

A\GAATGCA(
GGGTAAG(
GTTCTGAG
TGGATTGT
CCTGTATT
TACACAG(
[ TCGTAACG
000822 29 §
CCGGTCCT
[ TGACTGTA
GCCATCRA
RRAYATCAA
TCGTAATG
5GCAAGAC
[GWACTGA
TGATCATG
AAGGCAGG
CGGAGAG(
RARATCAAHR
CGAAATTAA
ACATTTACA
[CATTGCAA
\CACTCGTH
TCTTTGAC

SGYAA
RCGTG
AAGTR

\AGAA
RAAT G
CACAT

GCAC

L TGCA

SGTCT
CTGAC
GAAA
FGCAA
AGTGAA
S TGATG
FACAA
SEQ ID
GGTAQ
\ATGG

ANATGT
5CCA

CAAGA

CATTY

BIAACT

TACTT]
CGGT]

GCTAGASAS

ATCA %MI@A@@@&%OW&BE%' CQAAA

TCTT é@&§&€ﬁ§ﬁ@9@&&@%ﬁ&AGATTTATGGTCTCATTG
CTGM
NCAGC

CACBBAGGAMATCGACGAACTGCGACACTATA
ﬂ&bﬁééﬂéh%&é@é@ﬂﬁﬁTcGAATAAAGATTGTAAT

?;% AAT A % A Aé&@AAACAAAAACAAGATGAA

GTTGGGACTTGCTGCCCT
CRGTERACARRTIRIFACAAAGACAACGAAGCAG
ETCTTG NCGA EGETAACGCTACCATTAGCGTA
%ﬂﬁﬁ?&ﬁﬁéﬂ&b&&@lﬂ%coGAATCGTGTTTToGG
Fﬁﬁﬁé AAAAGTGGCTAAGTTGA
O AEGGAGAACAGCAGEAAGCC
AR RAA RS RSB PATGCGACTAAGATTGAGAA
[(BAPABTETGCRICAGACCAACGTACGCTAGTCG
#mh%ééﬁﬁﬁﬁ$ﬁ6é6%3eGAATGGAATTGGCTGGC

#% TT CASA AAAAGCATTGACAACTGTA

Eﬁfﬂﬁ%ﬁ&&?ﬁﬁAﬁﬁﬁ%EééﬁﬁEﬁﬁi?GAT
AT HNEARCAEARETMALSEAMERET TTTGAAGG
GHEETAATACIR0 AT TSN DSeANAGGAGCCGGA

REAEBAIETAOAAACRAPABMA TCTTGAAAT

&‘;:TTTTGGA

GGCCAA

L GAGGGCAGCCTACGATAACATTT
APNCCANGABCO GTTCGGAGCAACACTE

AENETEOASACRG A TATCTGACAGGTTCTTTG

&&%Xﬁﬂ%%&‘mcmm CTACCAACTAT

%@g fﬁ%%%P@AGCCGTGATTACGTTGC

AR FE AT EG T T ECTCAGGGCTTCTACGTAT
RS EATGRNARTGABCTAACAGTGGAACTATTC

B CAEIC A AT BTG TTTATGGCAAACTTCAGA
ﬁ%ﬁﬁ?@@ﬁ@&ﬁﬁr ¥8ACGGGAACCGATTTAGCA
B AR R S e A recaTaaATacAGAA

o8

P.
circumdentaria
B97 fimA
polynucleotide
sequence

NA

TAATGGAGAACAGCAGGAAGCCATCGAATCAGCCG
ARAATGCGACTAAGATTGAGAATATCAAATGTGGTG
CAGGCCAACGTACGCTGGTCGTAATGGCCAATACG
GGTGGAATGGAATTGGCTGGCAAGACTCTTGCAGA
GGTAAAAGCATTGACAACTGTACTGACTGAAGAAAA
CCAAGAGGCCACAGGTTTGATCATGACAGCAGAGC
CAAAAGCAATCGTTTTGAAGGCAGGCAAGAACTAT

ATTGGATACGATGGAGCCGGAGAGGGCAACCACAT
TGAGAATGCTCCTCTTGAAATCAAACGTGTACATGC
TCGCATGGCTTTCACCGAAATTAAAGTACAGATGAG




CACCTRCCAACTATGCCAATGTKCCTTGGYTGAGC
CGTRATTACGTTGCACCTRCCGCYGRTGCTCCTCA
GGYTTCTACGTATTAGAAAATGACTACTCAGCTAA
‘@T—'{Z&Of/é]ég,&%\CTATTCATCCGACAA;I;;CCTGTGTGTTTA
TGGCAAACTTCAGAAAAACGGAGCCGACYTGRCGG

GARGEEAFITAGCARCWGCTICAGGCCGCCAATTG
GETOINTE CRBANG G OAREACEPPIARECTGTAT TRGTRAACT
WO 2005/112993 PCT/182005/0(88>2G30T8EQATANIAT NADACPATORMCCCCTGA
DNA Sequenge 101 0. dehticanis

AAGATTTATGGTCTCATTGCAAAGAAGCAATCTAA
TAATGGAGAACAGCAGGAAGCG

EALPRADEEA %S BIEITAS
AAAATGCGACTAAGATTIGAGAA ynuclac AETACGCTA
CAGGCCAACGTACGCTEGTCC

AR R o e
GETGGAATGGAATTGGLTGGQ

CARALTTAACGGTG
I ACASABFTASE AREAATGCCAATGTTCCTTGGT

GETAAAAGCATTGACAACTGT/

CEAAGAGGLCACAGGTITTGAT

NCTGATTGARBABRTACACCTACCGCTGGTROT

CACAREAET ARG EATTAGAAAATGACTACTCA
CAAAAGCAATCGTTTTGAAGGGAGGEAARAAGIATTeaTee
ATTGGATAGGATGGAGECCGGA GACAATCCTGTET
TGAGAATGCTCCTCTTGAAATC

ACAT
%ﬁﬁ@ g%@%%ﬁ%AAAAACGGAGCCGACCT
TGGCATGGLCTTTCACCGAAAT)

PCT/IB2005/000822

R

B R ESMEREATIEAGSAGCAGCTCAGGCCGCC
CGCAGCCT PACKCETGCETRCEGMGGECAAG

BYOSRORRATNAA G AT NACGAAGCAGAACCCGTTGT
AR %@E&%EAITAGCGTAGTATTGAAGA

‘%}%ﬁ%ﬁg ACG@%‘HGCTTTCGGGGTTGCAGAT
EAR AR E A ST GEETAAACTGACTGTAATGGT

CAMMATGATCIMBCRCPAGGAAGCCATCAAATCAG

AARGATTT PGGTCTCA

T
Al

TGTTCG
TATCTG

SAGCCGT

040

CTAACAG

ATTGGGT
AAGGGTG
AAAATGC
CAGGCT(Q
CGTGGAA
5GTAAAA
CCAAGAG
CTGTTGA
ATGGTTA]
[CGCAAG
5CCCGTA
5AGCGAQ

444402200002 000

TTACACAQ

CTCAGGG

TTTATGG(
ANCGGGAA

ACGATAAC

ATTTAC

hehn

%%AAC
BHTFHARSESHE
STITTACG

CAAACTTCA
CCGATTTA
5GATGCAG

AATTAAGG]
ACGTACG(
TGGAATTG
SCATTGAC
GCTACAG(Q
CGTAACAC
[ GATGGAA(
GTACTCCT
TTGCGTTC
TCTTATGTG

ACTCGT]
TCT

[GGAACTA]

AGCAGCAG

NAGC

TTGAQ
L TATG
[GCAG

é‘%ECTGGTCGTAATGGCCAAT

fe l%g %%%ﬁﬁmGAATTGGCTGGCAAGACTCTTGC

GCTG: M@%WE@%AW%&AGGCAATC

\ACTG, %@%f&%&cmwammmmeem

TTTGA
ITGTCHEAEEERATHABGARTCACCAAGATTGAAGTGA
CTCAGBGNCETRATCAGATIGTGAACAAATACAACTTTA

CTTGABATCAMARAEREITATACACTTGTGGCTAAGAAG
Aiﬁéﬁ o EP A AR A CTTCATT GG CAAATAGT
-~ Wéﬁ%‘@ﬁﬁ%ﬁg&ewcm@m@mmc

AACGGTGCTTATACCCCTGCAAACTATACTCATGTC
GTCTGGTTGGGAAGAGGCTACACAGCGCCTTCCAA
TGATGCTCCACAAGGTTTCTATGTTTTGGAGAGTGC
ATACGCTCAGAATGCAGGTCTACGTCCTACCATTCT
ATGTGTAAAGGGTAAGCTGACAAAGCATGATGGTA
CTCCTTTGAGTTCTGAGGAAATGACAGCTGCATTCA
ATGCCGGCTGGATTGTTGCAAACAATGATCCTACG
ACCTATTATCCTGTATTAGTGAACTTTGAGAGCAAT
AATTACACCTACACAGGTGATGCTGTTGAGAAAGG
GAAAATCGTTCGTAACCACAAGTTTGACATCAATCT




CCGAAAACATCTATGCACTTGTGGCTAAGAAGAAG
TCTAATCTATTCGGTACTTCATTGGCAAATAGTGAT

ey

TTTGACCGGTTCTTTGACGACTTTCAAC
TACCCCTGCAAACTAJACTCATGTCGTC

PCT/IB2005/000822

TGGTTGGGAAGAGGCTACACAGCGCCTTCCAATGA

Ve ol Y a3 W .\

T

COCTTIOTATOLU

oA AL TG CATLA

Cb(’“ﬁ’l'\‘lb

CGQCICAGAZ

DT T T O

TRAGGT

A

CTREG

PSRRI TCTAT WO 2005/112993

P{T/1B2005/
GTGTAAAG(
COTTTGAGT

AFGVADDE
NIKCGAGSR

LEEQQEAIE
LAGKTLA

YDNIYTFTPE
SUTTFNGAY,
VIIENDYSAN
AQAANWVD
KITITGPGTI
05/112993

R310A%Y 1

. |:n||\|| TITG

00522 31 $EQ ID
sGTAAGCT(
TCTGAGGAAATGA
CATTGTTGCAAAC
SLAALAMTA

"AENQEATC
NQISQGTPY

BACAA

CNKD

VVWLG
CVKGH

ESNNY
PGTN

AKVAK
TLVVM
5LIMTA
El KRVHAR IAFTKIEVKMSES
KKSNLFGTSLANSDDAYLT

RS MNERACTHGEE DTG BERANTZATC
AGCATGATGGTACT
ACAGCTGCATTCAAT
AATGATCCTACG 103 P.gulae NA
NEAEPVVEGNATISV B43FimA
LTVMVYKGEQQEAIK polypeptide
ANTGGMELAGKTLA sequence
EPVDVTLVAGNNYY

RGYTAPSNDAPQGF
(LTKHDGTPLSSEEM TAAFNAGW
TYTGDAV

IPENPITESANI NVN

B0 KB KIE

VFGVADDE

ENIKCGAGQ
| TEENQGA
NHIENAPLE
FKIYGLIAKKQSNLA
TPTNYANV
ISGTIHPTIL
AEGKTYYP
N NPENPITE

PCT/IB20043

EoldlebTasL.
GEfrMEREGN
DNIYTFETPE}
TTENGAYT
| ENDYSANS
QAANWVDAEG 1d
GLAALAMT/

P N
NIKCG
TEEN(
HIENA

PTNYAN
G TIHP

AKVAK
DRTLWN
TGLIMT
IKRVH

PWLSH
CVYGK
VLVNF
SAHLNY
»/00082

(IYGLI/%\

{GGCTAARTTGACTGTAATGGTTTATAATGGAGAAC
ACARGAVGRIARTBATCABGREBMATRCGACT
JEARGIAMEANTYRKAINABAZEIMAAGGCCAACG
WkE@éRM@M&MﬁﬁE%b@EM%@@éTGSAATGG
c??ggiE‘%%GTAAAAGCA

:H%QWE&IQRI@ABTGMAGAAAACCAAGAGGC

SWWQTMTCATGACAGCAGAGCCAAAARCAA

\CNKDNEAREPTYOAEG SATIE T BCIRTTAYMTGGATAC

A MRS REERI G Y AAYCACATTGAGAATG

%@i§%ﬁ%ﬁbewmcm&mmmw
S ARAETROAARACTRCARATGAGCGCAGE
ARG AN AGACATTYRYCCCTGAAAAGAT
DVAPTAGAT OGN GAAGCAATCTAATTTGTT

CMM&EB%TGCAGACGCTAATTATC
¥§%@WW% YRerraca
5 ACCTRCCAACTATGCCAATGTKCCTTAGYTGAGE

CGTRATTACGTTGCACCTRCCGCYGRTGOTCCTCA
GGAYTTCTACGTATTAGAAAATGACTACTCAGCTAA
CRGTGGAACTATTCATCCGACAATCCTGTGTGTTTA
TGGCAAACTTCAGAAAAACGGAGCCGACYTGRCGG
GARCCGATTTAGCARCWGCTCAGGCCGCCAATTG

GGTGGATGCAGAAGGCAAGACCTATTACCCTGTAT
TRGTRAACT




32 SEQ ID NO. Name Target DNA Sequence 106 P. NA
NGEQQEAIESAENATKIENIKCGAGQRTLVVMANTGG circumdentaria
AGKTLAEVKALTTVLTEENQEATGLIMTAEPKAIV B97 Fim
%ﬁ&%ﬁ?f’éYDGAGEGNHlENAPLQKRVHARMAFTEl pol%@’é%“@w’“m
KVOQMSAAYDNIYTFTPEKIYGLIAKKQSNLFGATLVNA sequence

TAVANMNVDBPWILSRDVV/ADTA

Gﬁ%%d?‘%;:/ ;'%“E“??I\?\ISA‘AYJS e PP ATERIOKNGAD

ALTTE

B106 FimA MELAGKTLAEVKAL
polypeptide JKAGKNYIGY DGA$ E@Nﬁﬁ@f%@%@%ﬁkmmmm
IIYTF
DANYLTGSLTTFNGAYTPTNYA
PQGFYVLENDYSAN$GTIHF
LTGTDLAAAQAANWVDAEG 11

seguence KMQMSAAYDN

G

5)A¢\WWB ARE 107 P TRBAGAACAGCAGGAAGCCATCGAATCAGCGE
BRTENPNRAFG

YKGEQQEAISSHaMAEYENIKCIRAGRR AR MANE L BRBFNA A canTacs
-LTAEP%%EAXQQWE{E&/ TGLCAAgACTCTTGCAGA

N Q ISQGTPLE
TPENI
TPANY
AQNAGLARRAHIBN KEE T THEAAGGCAGGCAAGAACTAT

WIVANNR BEAY AU N EESC NS A E G AACCACAT
TITG P%NA?%E

.[Sallvosa
SAENA
\EVKA[GGSACOE AT NSIAT POAIBERIIEACCCCTGA
Y XGX GREATIENKRE OB TeeiU@0RGCAATCTAA

| ANYLTGS DT'\'T'ZLiW%ﬁ'CY@é&6KQ§HTCGTGAATGCAGACGCTA
VAPXAS ' iﬁ* S G
RXYVAPXAXAPQGFYVLENDYS$ ')q( GACCACATTTAACGGTG

AAWE@M%&GWWWANMGTGGTG

PRIOMORK SN FETACT R CTEACTEAAGAAAA
OAGHEGIRBTAGG TTTGATCATGACAGCAGAGC

CTCTTGAAATCAAACGTGTACATGC

TRECA RS A ARFEAMNTAMNGAACAGATGAG

VBREARPIABRYTATG66 B TGTTCCTTRGT
QﬁW@TI%UAG@R‘EWWA&D@GGGTGCT
COVEAEENQEATABEMTAMBKAN GACTACTCA

vamﬁ?égéa\?% M acccaacor

FAAEGGAALIGRNEABFAGCAGCTCAGGCCGCT

VPFERIG

N$DDAYLT
SINDAPQGF
TRLSSEEMTAAFNAGWI
PET/182005/000822 33

YTPAN

KEBRQEAIKBAENAIKVEWKCG
MELAGKTLAGMALEEE _TAEN
SAETAYAQNAGL

LNAGNNYYGYRGIQG
KIEVKMSE NKYNFT ENIY/

@Aﬁ'TﬂﬁGTGGATGCAGAAGGCAA@

%EM@EM%&@WG@&M%A

\LV@@W&%&%@BQ&&fﬁé@GGCCAATAC

W@ﬁwfﬁ@(:TGGCAAGACTGTTGCAG
BREG ARSI TRAMIABCTGAACTAACTGCAGAAA
MET MU OAZBSTACRB8I TTGATCATGACAGCAGAG
CCTGTTGACGTAACACTTGTCGCCAGCAATAACTAT
TATGGTTATGATGGAACTCAGGGAGGCAATCAGAT
TTCGCAAGGTACTCCTCTTGAAATCAAACGTGTTCA
TGCCCATATTGCATTCACCAAGATTGAAGTGAAGA
TGAGCGAGTCTTATGTGAACAAATACAACTTTACCC
CCGAAAACATCTATGCACTTGTGGCTAAGAAGAAG
TCTAATCTATTCGGTACTTCATTGGCAAATAGTGAT
GATGCTTATTTGACCGGTTCTTTGACGACTTTCAAC
GGTGCTTATACCCCTGCAAACTATACTCATGTCGTC
TGETTGGGAAGAGGCTACACAGCGCCTTCCAATGA
TGCTCCACAAGGTTTCTATGTTTTGGAGAGTGCATA
CGCTCAGAATGCAGGTCTACGTCCTACCATTCTAT




SEQ ID NO. Name Target DNA Sequence 111 P.gulae NA
ACATTCGTTGGAGCTATTGCACTGAATGCAAGTGC B43oprF

@%@% %AAATACTGTACCGGCAACGGGTCAGTTAC pol
A&AATGTTGCTTTCGCT%GCAACAAAGCA seq

nucleotide
)é»g;%[ 2005/000822

GGCAGCAATTGGTTCGTAACACTGCAGGGCGGTGT

TG
AT@?’$§S@% ﬁ&r&eGCTTGé

TGACAACAACAACAAAG

HorE PR

CRUBETCTATTT

CAGTTGGAA

GT
CT
TT]
GT
TT]
CA

TAATTAC
CCATTTA
TAAATTC

GTCGAGTCYT

GG
CQ

CTTTCAG
AAGCAC;

TGGCGCA

AATATCAGC

GCTCACTT
TTTGCGCC
ATTCCATG(
ATTGGCAG
CTGACTG(
s ATTAGGAA
AAGCAGCA

ATATC

LCAAT
LAACG]

AATCQATAARFEGCAMBCTGACAAAGCATGATGGTACT

TTGCAAATTAACGGAGCT CARGOACAOACCATEAAATGACAGCTGCATTCAAT
TGGAAAAAATGCGGAACAAGRAALE
TGACTTCATGTTCGATGTG

SGTAG
CAAAT

CACTC

BEAAACAATGATCCTACG

GCGAAAATCGTTTC
GTGTTGGTTACCAG
GGAGTAAAGACAAT
CTGGGTGTTATGAT
[GTAGACTTTGTGAT
CAATCTCAACTTAA

G(Q
AG
G(
TG
AdQ
G(
Cd
C(q

TOGTGCT]
GATCAG(
SAATGGC
CTGTAGG
GCGCTTA
[CTGCGC
L TGTATCA
b TTACCAA
CTGTACTCT,
AAGACCAG!
TTIGTAAAAG
GCTATGCT(
GAAAGATTC

A\GACAGAA/

CTTATCAAT

M @ARTGC(
BANGACG

%QEAATC
CTERKEGAT

AGAGAAGT]
TGTCCCGA

TCCGTTTC

AAACCAAQ

MAGC
TTATT
GTCTT

CGAAG
\ATGC
ANACAA
GACA(
CTGTA
GAGCC

SATCCTACG GG TGRERGY NG PN ARGPGTNNPENPITESANLNVYN
STCTGAGC(

5TCGQ

sCCAT(

cTG A}E-}Ié%}&af)ﬁ#ﬁﬁﬁﬁ%fMTAEPVDVTLVAGNNYY

ARG R L ANTCACNKDNEAEPVVEG NATISY
NERAR S G BDRAKVAKLTVMYYKGEQQEAIK

o
%@g LVVMANTGGMELAGKTLA

VRE TRAGNSAIASTRL FIKRVHARIAFTKIEVKMSES
YUCGREOBINAQABKKKSNLFGTSLANSDDAYLT

GEITAAG AT ARV GRGYTAPSNDAPQGE

ﬁT&TE%i%?II%@I%VKG KLTKHDGTPLSSEEM

GAC
-M\ ﬁVéWAéYPVLVNFESNNYTYTGDAV

GCG/AARKBOOS/INO 2005/112993

PCIBZ0057
cahsulci NA 4

oprF TCAGC

R)UGZZ 34 HigdJ 1D

LG E

pojynucleotid
sefjuence G
TGCTATGC
AGTTCTTC
CEGTAGGT

c

AQGCACGCT

"CGAACAKCERRAGCG
BEEEC

%%%A AAT

CA/
ReUSATT
quzivelele)

ACCGCCA/

AATGGCA
ATGGGCT,

\GAAT A

CAAT

CGGGG
ATGC(

GGTT]
ANAAGG
ANACTG

[efefefe

Ci,(“TAEE W&

NEEHEREJAENETR
C B46

KRR I ANTGG |
‘\1 é%ﬁ%%%@é%&ﬁe&

LIMTAEPKAIV

P K S FEM AT GRIRY CARMAFTE
R A PR TARE ORI BRIGISNLFGATLVYNA
TARCBNCEANGYTS NYANVPWLSRDYVAPTA

EY\G@JFQGL%W&EANTS%TEHPTILGWGKLQKNGAD

NA AT MRV ERFFES AR AVBACNKDNEAEPVVEGNATISY
TAACG

WATRCRRYEAVBPPEAKVAKLTYMVYNGEQQEAI
ESAENATKIENIKCGAGQRTLVVMANTGGMELAGKTL
AEVKALTTVLTEENQGATGLIMTAEPKAIVLKAGKNYI
GYDGAGEGNHIENAPLEIKRVHARMAFTEIKVQMSAA
YDNIYTFTPEKIYGLIAKKQSNLFGATLYNADANYLTG
SLTTFNGAYTPTNYANVPWLSRDYVAPTAGAPQGEY
VLENDYSANSGTIHPTILCVYGKLOKNGADLTGTDLAA
AQAANWVDAEGKTYYPVLYNFNSNNYTYDNGYTPKN
KIERNHKYDIKLTITGPGTNNPENPITESAHLNVQCTV

AEWVLVGQNATW




TGTTTGATGTGATTAACTACTTCAAGCCCTACAGTG
AGGACCGCGTATTCCACCTTATTCCGTGGGTAGGT

wd G

EE‘g&CGATCACAAGTTTGAGAAAAACAG CAAC
TTCAAGGTGGATGCTCTTACAGCEGAACGCCGGTTT

PCT/AB2005/000822

GATGTTTGCTTTCCGTGTGATGGAGCGTATGGACA

TTRESTIeORAn
AJCTCAAC

raYaYal  Wal

A

b AT T CTOACLCTTION

U U MG

CAGCICT(d

o

MO O VO™

RN BSHPRESET A CACA

G(
Cd
CA

CAAATCAAC

GA
AA
Cd

\GCAAGC

b GACAAG

AQTGTAGACAGCGATCA

PPecTecabeeaTeeacT
GTATAGGARBRIATTE
ATGGAT TSGR TT(

GREATGCETGCT
€

I GATG(
5GTAARK G E A CBEMIENAPLEIKRVHARMAFTE]

3 OECCGTTTCTTG
GTTGAGECICETGTAGAGC
TCTGTTCTTTTCCEHEEBTYENRGANAGTHPTILCYYGKLQKNGAD
\AAT G S TRRESATBATTGAEG

N E ERSEAE P ARATHIENIKCGAGQRTLVVMANTGG
BIEGAOBNGENGCTACTEENQEATGLIMTAEPKAIYV

%@@%%@%@%é%veummsmmmwm
BM%KWTNYANVPWLSRDWAPTA

CGIbaGCITC
TQ
G/
C(
20
Sq
TQ
TQ
AQ
AQ
C/
A4

quence 11
TATAATG

CTCGCA
L TGGTTCT
\GTTTTTQ
TCGTCT(

ACCGTTA
\AAGCGA]
b TAGCCA/
P5/1.12993 PCT/IB200

AACAATGTACGACA(Q

I'TTGCA

3 P. NA

AA

GIATOCACKCANCMBCOCAN
e Eea
5/00082

GGAGCTACGAGCA

rToAReRr e ke Aot uen o

NGACGGCT
[ TGACTCTA
GAAGAAAA

CAGG
CGAG
LCGTGTGATGCCA

ARG P I RN PR AR GV ADDEAKV AKLTVIAY
NIKCGAGSRTLVVMANTG

A AE A HEL PARNQ AT GLIMTAEPVD
BT GRNY Y6 YOG TRGANISOGEPTIRVHARIA
FTKIEVKMSESYVNKYNFTPENIYALVAKKKSNLEGTS

LA ARG TEATTEREACHEMRIEANBEGREYT

METYYPVLVN FES

STGGTETHAMTEIAANS
Y EARAELFCEINHKFDINLTITGPGTNNPENP
SGNENVETVAAG G A

[ TTTTGG(
STTTCTG(
TGEGCTGGA]
TAAACTTCT
CCATTTGAT
CAAATACTA
GATTCAGT]
TGECGAATG
CAAAACGT]

G
G

{68 GGCA(H

FeEaC1
HIRRHEAA

PERESCRAAG

CTGGTTTG
[TGGATTT

NRTTTG
ICCCCI1

SGGAGGTTIAAGAGCC TAAA

R R BT T GATTIM AR BT E R PENPAB Y XOXGEGXHIENXPLXIXRY
TATAA
[ TCCTTGGTTCGGIEFEaGBADANYEGISLTTFNGAYTPXNYANVPWXS
A\TAACGATTITTGCT
TAATGAAC CCTT(&@E@%&%&%&AANWVDAEGKTYYPVXV
ATGAT

5GTTCH

LA G E AP AENATKX X XIKCXAGORTL
Nl & VKALTTXLTXENQEAXGLI

i aRMAE AR EAA P NIY TXXPEKIYGLIAKKQSN

R THPARIAFRAPAL ENDYSANXGTIHPTILCVYG

AGTTTT
GAAGGGCAGGCT

ATRYATTCT]
GATTATAA/
TACAACGG
CPACTTTAA

@ GR@CA
Pdijiatie G
NBGUERECTS

Rt RANATTG
I TAT GOECAHNKT TAAKATAVCT EENQEATGLIMTAEPKAIY
GTGTQ

CTCTRG N TGN FER v aLiakkasnLFaATLYNA

NEAAGTARANBTIANIKCGAGORTLVVMANTGG

KRER I RRETHIENAPLEIKRVHARMAETE

DANYLTGSLTTFNGAYTPTNYANVPWLSRDYVAPTA
GAPQGFYVLENDYSANSGTIHPTILCVYGKLQKNGAD
LTGTDLAAAQAANWYVDAEG

110

P.
endodontalis
B114 FimA
polypeptide
sequence

NA

[KGEQQEAIKSAENAIKVENIKCGAGSRTLVVMANTGG

MELAGKTLAEVKALTTEL TAENQEATGLIMTAERPVDVT
LVAGNNYYGYDGTQGGNQISQGTPLEIKRVHARIAFT

KIEVKMSESYVNKYNFTPENIYALVAKKKSNLEGTSLA
NSDDAYLTGSLTTFNGAYTPANYTHVVWLGRGYTAP

SNDAPQGFYVLESAYAQNAGLRPTILCVKGKLTKHDG
TPLSSEEMTAAFNAGWIVANNDPT




TAACTCCTATGGATATGGATCTTATTAATGACCTAA
ACGGACAAATTAACCGTTTGCGTTCTGAGAATACAG
v@'ﬁ}%%@ AAACGTCCAGTITCTTGCCCAGAATGTC
CTGAA ACTGCAgAGACGGAAGTAGTTACTGAAA
ACGTTTTAGGTGATAAGGCGATTGTTTTCAAGTTTA

ATRECE R AACTATFEACAAACATCARCACATIGTT
TACALR R ANBE 7 A PR T R T G CAACA
Aﬁ@éTATTGf’F@’?ﬁATA(% CTTIREAS ACHT BEARTAT GCACTGAATGCAAGTGE
GTGATATTABITATAATATGCA PTG AI0TAI PRSI CAGCAACGGGTCAGTTAC
PQT/1B2005/p0RbaRo086: SEQ 1D [bEhdtameshataaidoitt Seateaes sbldhacea
P.gulae NA ACAJ. TTGGAGC,

oplF ACAGG A CTbTACCE, éﬁrﬂ&éé%%%éfg@%@&%@%%amm
polynucleotide CCGCCAA AAATCE&%@% Y ETEANRARANAAGAACAAE
sefluence GGCGGCAATTGGTT TS TRATANSEANGEF TS TEACGECTCTATTT

TQCAGCACAGTTCCTTAATGA(Q BEEAATCCATTCTTTGCAACCS
TQTAGTAGACCGCTTAGGAG CIACemd i A SR GCTCAGGCACACACETTG

CAGTTGGAAAATATCAGAATCOATEE TG RAREE  oanca
GTTTGCAAATTAACGGA GGTC/?QE%%Q% CoTe AATTAAGACCAAT
W

CTTGGGAAGAATGCGGAACAA EHAATGACTTCATATTCGATGTG
THTTGGAGGAGCTCACTTTGAGTTEATBFTOGRIEPATATCGCEAAAATCGTTTC
GETTAACTACTTTGCGACATATOCCEAMATRBTAGETAGGTGTTGETTACCAG

CHTCCATTTAATTCCATGGGTAGA AT G AT EBACARA AAATGGAGTAAAGACAAT

AGACAAATTICATCGGTAGCCARHEEAGEAMGAt S carTeTaGETS
ACGTCGAGTCGCTGACLCGCAAA ?é?GGTGTTATG TTATGAT

ATGGCTTTAAGATTAGGGAAG A APRAMACETGTAGACTTTGTGAT
GATCGAAGCACAAGCTGCTCAEFESRATEAGAREREACTCCAATCTCAACTTAA
AAGTCGCGCATTCAATGCCAAGEARNTTTCTPATETEAAGCCGACTCCTATTTTCS
CCACGATCAAGAAGGTCGCTAREACHAEGAEERCE TTATTACAATGGATTCCAA

AAGGAATGGCTACAGCEGGTAIIAMGEESRGEE Ly
GETGCTGTTGGCTTCAATGC TCTTAACTTCCGCTTGGG

A TGGA
CTACGCGCTTATCAACGATCT! g%&%%\%?ﬁ%%&c”cm@CCCATGGACT
CEGTITGCECAGAGAAGTTGARSRBETCATOMARRAT CTCAATGGTCAGATTAATG
GTCCTGTATCATGCCCCGAATGTCTRGAG ENAGICGAAGAACTCTCCAAGCET
CECGTTACTAAGACAGAAAACKEAEO PASGGRASSAANTGCCCCRACGTTACARS
GECTGTACKCTTCCGCITCCARABRESAERERE ARACAAGCTAACCEAGAAGE

ACAAAGACCAGCTGATEAATC EC‘:‘;é( Ti@&g@g&?’%@c AGCTATG
AGTTCGTAAAAGAAACTAACGAA trarAGaca

\J
TAGGTTATGCCGATCCTACGGREHEEHETENGIAETATATGACGTAGCTCAGT
AACGAAAGATTGTCTGAGCG TG RABANGCCUC WOCZTIS IACOSB GTAG
P¢T/1B2005/000822 37 GCTATGCTGATCCTACGGGTGACACTCAGTACAAC

GAAAGATTGTCTGAGCGTCGCGCAAAAGCCG

PCEAB2005/000822




SEQ ID NO. Name Target DNA Sequence 115 P. NA

TCTGTTATGGGAGCTACAGCACTCACAGTTAGTGC circumdentaria

%%%ﬁ@ﬁ%CTACTACACCTGAGACTCAGACATTGC B97 octgr g oous22
AAGACGGCTTTTGACQGTTCTGCAGGA polynucf

CATTGGTTCTTGACTCTCCAAGGTGGAGTTAGTGCT sequence

Cﬁgg“** ARAASAAAAESAAACECANCAMICTTC
D A T T AT R BB AR MA TR TAGGC
AABFGGCAARIELT T AN TT QeI GRS PERSTCAACGCCETTTCAGCCTCTGE
GTGTTCGGABGTETTACTCCTACAGTATRIMAGAETCACGAATGEGGCAGACTC

GCTGCTGG kG EbGRA FGAAGm&x@%ﬁ%ﬁ%ﬁmemoemﬂmmcc

GGCTGGGGERGAGTTTEACTTEA Bl
GAACTACTT Aéﬁ(ﬁ GACTTTGCAAGGAGGTGC

TGGTAAGTATAAT
TGATCTTGTGCCTTGGTTCGG! %ﬁ%@&ﬁ?@@%ﬁﬁmﬁmm@m@w@
TAAATACCATAATGATTTCGCOENARTERETECHCLARACTGTTGCTCCCACTTTTG
CATTAAGTTTAATGAGCCTTATICOEBATTRMBEAMCAATCCTTTCTTCGGGAC

AGCGAATGCAGGGTTCATCATIdMF T & AAAPEIdAFPeaGEETATCTCACEACTT

CAAAACGTCTTGATTTAGTGCTIGAAGGAG
TATATTCTARTTTGAATATTGT] ‘%AAGCAAGAA &ATCCAAGTFGGAGATGA

TTATAAAGQTCCTTCTALTCCTIATACTCERART FRTAACGCACACTTTGACTTTA
AATGGGCT]TTGGGAGTTGTTAEABRAGEFETRAATACTTCAAGCCCTACAGTG
CTTTAATCTTGGTCGTGTTGC TRBBGE@MSTAGTTACS TTATTCOGTGGGTAGGT

TECCATGGATATGGATTTGAT AR B TACE MO ARG TTTGAGAAAAACAGCAAC

TGAAATCAATCGTTTGOGTTCTGEA gw%%% (j[
GAGAAAACGTCCTGTTTCTTGICCTIGAA &fracacccarcacoaaTTt

AAGTTTCTAAAGAAACAACTGTAG FTNCAGNAKRTE GATAGAGCGTATERACA
TATTGGGAGACAAAGCTATTGITRFEARRTAAARCHRGTAATCTATTCTGACTTCA
G GCAACTATCAGCAAAGATCARCHPATAGATITDBECCOGAGCCTCGCTACACA

AAGACATTGCGGACTT|GTTA WMA&%AGTGCCGGTTTGAACTT
GGGTTGCCIGTGATAGG TTTCC

GATGCCAATTACAATATGCAAL Xéf 5005 11299@%%%%%%%%&“0
34 SEQ ID NO. Name Tafget DN& ST QR A AEFAHCEaA
TTGCTCAATTTTTAGAAGAAA %AWWW&@TGCTAAGAACGCAGAGTT
STCAAGARATCTTGAATCG T(GRECARGIAATGEN TCBAStETEGAATGCCCGER
CAATCTCTTTAGGCAA GTGG@A@A&X@@@%@?@H@@W@M@WGCTW

£ AACTCGITTGCAAG G TTCBGARGISCTART - eaungs
\CTTTTTATAAGAATGCTGCT %z%ﬁ TGATGAA GECAAGACA

GAAAATGLGGCTATGGCTG! AUPATEGTAACGATCTTOGA
[ATGTTTGATGTTGTGAACTATT RS EHATTECrAAGAAGAATGGCACACAGA
CCAAAGAGAGTCTTTCATCT [CAGEC TAGGETTUG GCAGACAAGAAGGGCAAA

STTGGATATGGCTTTAAATAGRARACGAIBETAESTOTGAACTTCGTGCAAAGE
SAAATGAGTGATATCATTAAGETI AR ARRMETd A caacanaTacaaTaTAG
CTT

Odddo0d0>>




TCGCCATTCAGCAACAGCGAATGCAGGGTTGATGA
TGAGTTTCCGCTTAGCAAAACGTCTTGATTTAGTGC
L GAASGACACCCTATATATICTAATTTGAATATTCT

AGCKAGAAATTGATTATAAAGGTCCTTCTACTCC
TTATTCTCCAAATTATAATGGGCTTTTGGGAGTTGT

T AT TAAGCTEFFAATF TTr"r"T("('\T("TTGC

||||||

TTRCER NG Ny 7 JiR T (A TR EAT T TGAT

PCT/B2005/000822

TAATFGATCTIFAATGGTCARATCRRATEATRES B G TATCAGCACTCTCCGCGAGTGR
THAGAATAQFGHGETEAGAAANCBAGTOIREEATACC TGAGACTCAAACTTTGCC

TACTGAATGRRGABAAGTTTCTARACAMNGAAEA S T 1TaACCETTCCECARGTE

AGTTACAGA TTGGGAGAC

TTITCAAATTTA @%T%I@G(,AACTARTCA%%EAGGGTGGTGTAMTGCA
AQATATTGT]T T GEAAGACATTECE BRETFHSFPRACCAGTCTCAAGACATCGTA
GAATGGAAATAAGGGGGTTGOEE FEETACEIATRBBECCAACTCTTTCTTTAGGA
CAGATGTAACAGGAGATGCC GPELRATAT RSB TTTGCAACCCGTTTGCAA

TTTCTGAAGGTCGTGCTAAG G aE e A coCTACTTACTACAAGGA
CTTGTGAATCAATTC 117 P. saly

CATTGGTTGTTGACTCTCCAA GT@&%%&W%PWWCCGCCA
CAATTTTTAGAAGAAAATGAA E‘%‘E%@éﬁ%%?é?’f@%w&& EOTHBATGTAG
AATCGTCTTICATGTTATGCCTADRATCIEATGNBEET AGIOGTAAACCGAGTATT
AAGTGGCACAATCCTTATTTT CGIOTGEAW CGG TG TGGGATATGGETTT

G]GTTCGGAGGTCCTACTCCTIBeAAThET AT G AN TG CTGATTTAGCTGATAT

GETGCTGGTAAGGTGA[TGAA &/_ﬁ%“lﬁri% é%g%}‘
FAT 'F CTTCCGTCACTCAGCAAC

GECTGGGGCTCACTTTEACT
GAACTACTTTGGTAAGTATAATECRAABRERETEFHT CATGAGTTTTCGCTTGE

TGATCTTGTIGCCTTGGTTCGG *ﬁ@@ﬂﬁﬁ%@—@fﬁfﬁﬁCTGGAAGGGCAGGCT
TAAATACCATAATGATTTCGCQaAMNTCAHATGAERPATATTGTAAAGCAAGAGATA

CATTAAGTTTAATGAGCCT TATEAGEARAEAS AR ATGCCCTATTCAAATATC

AGCGAATGEAGGGTTGATGA %ggg&%é%&%%&p%%gggmm

PCT/IB2005/p00822 39 $EQ IDINO. Name ence

CAAAACGTCTTGATTT GGTG RTTGCTTGGEAGTCCG
TATATTCTAATTTGAATATTGT M@%@AW@&ATCWATTAATGACGTAA
TTATAAAGQTCCTTCTACTCCTANTIACRECHAATIAT TGCGTTCTGAGAATACAG

ARATGGGCTI TTGGGAG TG T TREAGAAARAETTAGTITCTTGCCCAGAATGTC

ClTTAATCTTGGTCGTGTTCCTEGRRABACIAL
TECCATGGATATGGATITGATLAAT TCTTAA CGRAAGTAGTTACTGAAA

TCAAATCAATCGTTTGGGTTC AAEHANAPRCCATTGTTTTCAAGTTTA
GAGAAAACGTCCTGTTTCTTG ﬁ@@ﬁ@&Aﬁ@@H@A@AAAGATCAACACATTGTW
AAGTTTCTAAAGAAACAACTGITEGCAGAUABIFAAGTTTGTTAMGATGGCAACA

TATTGGGAGACAAAGCTATTGAAR GWGHAMAGGCTTCGCAGATACAACAG




AAGACATTGCGGACTTTGTTAAGAATGGAAATAAGG
GGGTTGCCGTGATAGGTTTCGCAGATGTAACAGGA

R

GCCAATTACAATATGCAACTTTCTGAACGTCGT
RAEEETGTTGCGGAAGCTCTIGTGAATCAATT C 1F§ 52005000822

denticanis NA GCTCATAAGACGGCTTTTGACCGTTCTGCAGGACA

VAP-N=V" .

atak m o u e

'\f"T("T

Bl
po

o
SEUID N
vnucleofide

N T TTAG KRR

CAACGGTGGAGTTAGTGCTCA
TERARGETCAAGAAATCTTGAA

se

fénce TC

CTERT CATERTAT(

GTGGCACALBEGFTATTITTGCA

GTTCGGAGH

CTGGGGCT
AQTACTTTG
ATICTTGTGC
AATACCATA
TTIAAGTTTA

L

LGTTTCTG

GTAAGTAT
CTTGGTTG
ATGATTTC
ATGAGCCT
5GGTTGAT(
GATTTAGT]
TTGAATATT
L CTTCTACT,
GGGAGTT(

AAGCTATT
000822 40

AGATC AAC
ACTTTGTTA
ATAGGTTT(
CAATATGCA
TGCGGAAG
L TGATATGA
5GGGGCTT
CTACGAAAQ
NCTGCATTT

1 B UGRIARESCTAC)
TJCTGGTAAG
CA

-

GATGAAGGA
TTTGACTTTA]
MATCQ
GGTG

BCETACTSTRATCTATAGET BALTGCAAGTGC
A ECEAAATGCRGICGECAACGEGTCAGTTAC

CCEEAAAG AP rTTacccacaaTAAAGCA

AR

AACACTGCAAGGTGGTGT

A AER AONETEGETTAATGACAACAACAACAAAGA
m@ﬂm@@@Tﬂ'ﬁGGAGCTACCGGATCTATCT

SCCGA
TATCG
SATGA

SEQ ID
ATATT]
AGAA]
LGCAG
\ACTT
CTCTT
TTT 173
TGGCAC,
CAGC
GAAC(
ACAATTCAGGGT

ETTTTGGGTGAAAATGAAAABGATCGANIRREGOBCMACGAACCGATTACCGTTG
GEGTCTGCTACATGCT

5CCAA

POGAREATE CRAMATCCATTCTTTGCGACTC
@%@E%@%ﬁ@&@aGTCAAGCACACACGTTC

e e

ACAAGAAATTAACACCAA

REEGA REGSE RSARTGCCATCEGAGCCAATGGA
PG AT TR CHEISRTCTGAATGGTCAGATTAA
CIBARICEAGAGOBGBTTGAAGAGCTCTCTAAGS

BT NATATCATGCCCCGAATGTCCCGATGTAACA

CA& d0BliSoaacan
e L o
BEPETEAAFCICTTRASEGIRTAISEACGTTGCTC

G EEARI AR AT ACGEECAGCACTCAGTAC
AACGAAAGATTGTCTGAGCGTCGCGCAAAAGCCG




CCCAAACAGAGGCTAGCTACCTACGCATCATGCCC
ACGCTCTCTGTAGGTAAATGGCATAATCCCTACTTT

GCTACTCGTGTACAGCTCTTCGGTGGTCTCACTCC
Y AT AATACTGAGGGTGGCGI TAATGTACACAC

PCTAB2005/000822

CTACAACACTGCCACGATCGGTGCCCACTATGATT

i o sndn i B
| I )

T

AR e

ATGTIAGTA

ACTALLICGCCAAGTACA

TCTTACAEE

PR HEG GG TG G

GTEPTGGTT
GATTCAAGC
AACGCAGG
GEGTGTAGA
AGAACAACCT
TACGATGTA
Ad
CT
TC
TC
G(

TAACTTG
TTGAGCG
AACTCTC
CAGAGCT
GTGTCCCG
THGACCAG]
TAGACTTTC
PCT/IB2005/
CAAGCTCAG
GRAAGTACA
TRVGAIALN
NWFVTLQG
K
HFDFMFDV
SKWSKDNV
HENLNLSRA
LNFRLGAV(
SKRPVSCP
DKDQLINLY]
ERLSERRAI
Pjcansulci N
B46 OprF Gl
polypeptide
sqgquence Ni
GlYDHKFEK
LESQVMYS

ATACGCT

TTCCAAGC

HNPFFAT

RCAACTTC

BT pPAGT)
16T
c%%&d?c
CTEKETAC
GGTCTTAT
AATCTGGG

CGATGGAC
L AGATCAG(

NAGTAGAG
[ATGTCCT(
LACAAGAG(
000822 41
SCTTGGTA!
ATACGCCT/
\SAQENTVH
GVAAQFLN
RLQINGAQ
/NYFAPYRE
ESLTANLG
\FNAKPTPIF
SFNAIEPMD)
ECPDVTPVT
DVAQFVKE
KAVVDVLTG
A TLAGVYA
DNWFVTLQ
\VGKWHNP
HARYANAHFF
NSNFKVDA
DFNLNTALA

LoD DR Aal
TTGCT]
TCGA
bATCA/
TCCC]
GACC/
CAAG(
TACC

LCGTC

YALINDH

TNEPIT
KY GV RSl SR ERIETREENKIAW
LSASA
SGAAN
FFGTF

EPRY]

NAGTA

CGTC

TCC
GAAGTAEAN RERGTPAETTTGACTTTATGTTTGATGTTGT
LACCG
CAACA
SEQ ID
[GATT
ANTCGT
PATGQ
DNNNKBAARRECANGSTSWGT GOl CapidmCAGGCTA

HTFL

:ﬁ;ﬁi:ﬂ#&?ﬂﬁﬂééﬁ%ﬂ%@hﬂ%ﬁ&%CCTTATTCTCCAAATTAT

QDQE

KTENH

DFMF
TANA

TOATOABGEAGT TAGAGCACTCACAGTTAGTGC
ACACT AT Cr At CTEAGACTCAGACATTGE
ETeGeRAAERS EﬁﬁﬁTT@ACOGTTCTGCAGGA

\éﬁﬁiéﬁﬁiﬁﬁéggggEgcAAaaTGGAGTTAGTGCT

AT RCPARRAATCAAAGTCAAGAAATCTTG
PGCMACTICETEGATGCCTACAATCTCTTTAGGS

KKE@@&ERG&%$€¢%%QHTTTGCAACTCGTTTGCAA
é&@%&%ﬁ%%ﬁ%ETcCTACTTTTTATAAGAAT

&%ﬁ%ﬁgg@@@%’&mz\eew;\meceecm-r

B G TRGCAETATAATCCAAGAGAGTCTT
MCRBEARGEATEARNATRA3 A28 ot
%%%Aﬁkﬁﬁﬂﬂﬁﬂﬁﬁﬁ¥¥¥@éﬁﬁﬂﬂﬁﬂ?%AGTGATAT

L RS Aao Ta pgnaTTgAcome

PEARANV REARKKAGAT G G5 CCGCTTAG

BN BN TN A AT TR URRCRAAGAAATTGA

ééi?é%ﬁiﬁ%@q GTTACAGCAGGTCTTAA
NN RIFEEGEET GCTTGGGAGACTGTTAC
G ERAGEAREFBDSAIVVGATTAATGATCTTAATGG
MWRWE&WCTGAGAATAﬁAGTT

CAG

MR ATAESEE are
n&ﬁ%%ﬁ@é@ﬁﬂﬁ@Rﬁ@ﬁﬁ@@?ﬁ[@aaATTTAATA
OV ROAERTAY SEBRYAGHTPANGIATTGTTTTGC

WWM@’MTTAAGAATGGAAATAAGG
AESPMENEANINER S TeacacaTaTAACAGGA

GATGCCAATTACAATATGCAAC




NIG W SEILPMDW GLVNDLNGQ!NAMRAKNAELSKRP
VSCPECPEVEPRVERINMLSDKSVLFRAGKTTVDSDQ

RRTE

FAKKNGTQITVTGYADKKGKESDRTSEL RAKAVAKI
DRIS |EWKGVSEQVY3IQN ROW NRVV 122 PPRFAIBNO%{O(}HSZZ

SIMGATALSASAQQSTTPETQTLPARKTAFDRSAGH circumdentaria

GA
YY
PG
RL
GV
LR

,ComzuonIwnIIXxzZd

cir

P
se

DUVLEGQAIYSNLNIVK

R

Sk

FK
Td

Q(

P.INA GGVS

TH

WE oDl

F—FlﬁDFMF VVNFYAKYRNPKRV
NDFADLARMMBPENEPFRHSAT

T/1112005(900822 42 %i?DlEAHQAMW@@%A%‘?G%@%%‘?ECTTATTTT

NRLRVMPTILSLGK. B2 Oan

.......

KEVSERYRELNTAMA polypeptide

FVTLOQGGVAAQFLNIDNNNK

ALINDLNG

umdentar

BY7 OprF HNPYFATRLQVFGG qrggyé:é&%%%%GTWCTTe

ypeptide A
uence HNDFAEMSDIIKFNE

AW ETVTPMDMDLI
NTELRKRPVSCPECPREVSKH
FNSATISKDQHIVLQDIADFVH
bDANYNMQPLSERRAKAVAEA
SETELFEARAW NQFLEENES
A cangingivdlis
LQVFGGH

HNPFFATRLQINGGQ HTFL(%Aﬁ@éﬂ?&%ﬁﬂ@&ﬁ?@ﬁé@mwcmm

FNAKKTPI |‘||%%EE%R@XM&%MMTA‘%%M&ATATTGT

PTPTFYKNAAGKYVMKE SNPGNFEAATIED F

EATHONFCHE BCFRAATEUEABBAGAAAATGAA
HENAGIMMMS EREGMA WO 200043280z cot

ﬁé\wm@ | GTTCGGAGGTCCTACTCC

NS EV AT B M RATGCTGGTAAGETEATGAA
BB GANIGRSSIGARIRCTGGGGCTCACTTTGACT

NG MBS VSN ACTACTTTGGTAAGTATAA
'?@dN&AGAGAGTGTWCATGTTGTGCCTTGG.TTCGG

e

E?E?é%%eﬁﬁwwwawmmm

IQIAATTATAATGGGCTTTTGGGAGTFGT

EhBATICTAMOIBSAGHGATATGGATTTGAT
FENEPRABHMREMYENR G WecaTre

R ST AR BA TSRS TMABAAACAACTET
TEYSPRANGTA T CRGACRGANISIIGTTGT
_)INFRARU’TTAATAGTGCAACTATCAG CAAAGATCA

ACMMTESNIF I RAM CATTGCGGACTTTGTTAA

&%%@%%5@@%&00@TGATAGGTTTCG

o OARSARA GRANATTAPAATATRLAAC

TTTCTGAACGTCGTGCTAAGGCTG'%TGCGGAAGCT

117 P. safivosa NA
B104 oprF
polynuclectide

sequence

CATTGETTCTTGACTCTCCAAGGTGGAGTTAGTGCT
CAATTTTTAGAAGAAAATGAAAGTCAAGAAATCTTG
AATCGTCTTCATGTTATGCCTACAATCTCTTTAGGS
AAGTGGCACAATCCTTATTTITGCAACTCGTTTGCAA
GTGTTCGGAGGTCCTACTCCTACTTTTTATAAGAAT
GCTGCTGGTAAGGTGATGAAGGAAAATGCGGCTAT
GGCTGGGGCTCACTTTGACTTTATGTTTGATGTTGT
GAACTACTTTGGTAAGTATAATCCAAAGAGAGTCTT

TCATCTTGTGCCTTGGTTCGGTGTTGGATATGGOTT
TAAATACCATAATGATTTCGCCGAAATGAGTGATAT
CATTAAGTTTAATGAGCCTTATCGCCATTCAGCAAC
AGCGAATGCAGGGTTGATGATGAGTTTCCGCTTAG




B98 OprF MFDVVNYFGKYNPKRVFHLVPWFGVGYGFKYHNDF
polypeptide AEMSDIIKFNEPYRHSATANAGLMMSFRLAKRLDLVL
‘%eﬁ\L?Jen(ie EGQAIYSNLNIVKQEIDYKAPSTPYSPNYNGLLGVVTA

RVAW ETVTPMDMDLI

TELRKRPVSCPECPEVSKETTVVT
M-QDIADEVKNGNKGVAVIG FADVTGD

ImYmY"

NVLGDKAIVFKF

N

ENéﬁﬂB_gt

TRK AVAERTGRY

PNARP 35057112993

PQT/IB2005/q
P. palivosa NA
B1Pp4 OprF W|
polypeptide A
sequence FK
KRLDLVLEG
LLGVVTAGLI
RLURSENTEL
AIYFKFNSAT
DVTGDANYN
AHKTAFDRS

RUHVMPTISL
AMAGAHFD
GFKYHND#

GKVMKENAA
LMPWFGVG

A HWFLTLQ
HNPYFATR
GAHFDFMF
Y HNDFAEM
DAIYSNLNI
NFNLGRVAW ETIT
RKRPVSCP

AGHWFLTL

A(Q
ST
DL
™
GN

PYSPNY

LMMSFRL

00822 43 2

ISKDQHIVL
MQLSERRA

GKWHNPY

AKRLDLVL

GGV SARFRERNESRFHANRIHY MRS E KA aaTTCA
-QVFGERATRIEKNANGKNYM

DVVNY
SDIIKF

FCPEV,
ODIAD
\KAVAI
GGV
FATRL
EMFD
EAEMS HéWdMWTTAAGAATGGAAATAAGG
EGQAI
SLNFN
ELRK
SATIS
NYNM@LSERRAKAVAEALV

SEQ IDANGANGETGE TAGEIATNACIEGRAaGCAEREGCTA

5 KRVEH LVPWKﬁ TOCAAATTAT
é%&%@%@ﬂ%ﬁ%ﬁcmmmm
KQEIDYK APPSR VEPTPE(ET TGCCTGGRAGAGTATTAC
HACMDEEIDATGOINNTGATTAATGATCTTAATGG

P SR N A IS TTCTGAGAATACTGAGTT
AN RS Y AM PR TraTecTEAATGCCCAG

@@[z 27 0. dentlcanls NA
HHE&

%ET&CAGAAAATG
NYFBR YN RKRSANAGIEFGAANBEATTGTTTTGC

@ﬁ*ﬂﬂvﬁﬁmaﬁﬁ@ﬁfaﬁmmﬁﬁﬁﬁﬁﬁTTTAATA

Xﬁ@ﬁ%TCGCAGATGTAAGAGGA

%ﬁ%é%@é%%g%égﬂé?GCAAGTTTCTGAACGTCGT

AT B TEIIEARANGCTCTTGTGAATCAATT

NQ
SA
FL
E/
VN
FH
FA
W\
LI
Vv
Y1
VA
A(

TIQGGLS!
SYLRIMPT
[VHTYNTA
VIPWVGL
FRLGKRV
PADTYAG
NDLNSQIS
DQYVLTH
ITPIVVVG
DADLITME
ENKDNEAL

\

s LMTMFTACG
RLRSENAE:

YADPTG.KS
V EGATNKH
-PVV

DLVLEAQV

KAILFDFDK

Sﬁéﬁmgﬁ i 120 GCN@ATAAGACGGCTTTTGACCGTTCTGCAGGACA
&%gﬁHKPANS

BINPYE
TSNS DFI
GYNFKYHD

FDVVNY R YRATRRFA K EMAATCTCTTTAGGCAA
VFGF
VYNNL

LSKRP)

KYNME
" TPPTA

MDFG

%A%é%? lﬁGTGCTCA

$%?ASDNT
Ebﬁ AT R AR ETaGAA
ETOGIASANTGNIBMETGCAACTCGTTTGCAAGT
BrHCQEMERRY AL cTACTTTTTATAAGAATGE
€ﬁ8%5¥M§X¥E¥aéE%§3GGAAAATGGGGCTATGG

ﬁ%%& TTATGTTTGATGTTGTGA
A I RRFACTAORIEATANT CRAGAGAGAGTCTTTC
WVANTET 8L g6 BER NI TGGATATGGCTITA
AATACCATAATGATTTCGCCGAAATGAGTGATATCA
TTAAGTTTAATGAGCCTTATCGCCATTCAGCAACAG
CGAATGCAGGGTTGATGATGAGTTTCCGCTTAGCA
AAACGTCTTGATTTAGTGCTTGAAGGACAGGCTATA
TATTCTAATTTGAATATTGTTAAGCAAGAAATTGATT
ATAAAGCTCCTTCTACTCCTTATTCTCCAAATTATAA
TGGECTTTITGGGAGTTGTTACAGCAGGTCTTAACTT
TAATCTTGGTCGTGTTGCTTGGGAGACTGTTACTCC
CATGGATATGGATTTGATTAATGATCTTAATGGTCA
AATCAATCGTTTGCGTTCTGAGAATACTGAGTTGAG
AAAACGTCCTGTTTCTTGTCCTGAATGCCCAGAAGT
TTCTAAAGAAACAACTGTAGTTACAGAAAATGTATT
GGGAGACAAAGCTATTGTTTTCAAATTTAATAGTGC

LNFNL

SNIRK




FimA polypeptide fragment sequence #1 130 P. gulae B43 NA
YPVLVNFESNNYTYTGDAVEK MmA polypeptide fragment WO

2005/112993 PCTIIB2005/000822 44 SEQ ID NO. Name Target DN
EegURNE dequence #2 131 P. gulge 843 NA TGPGTNNPENBIES)

A
000822

FimA polypeptide fragment sequence #3 132 P. gulae B43 NA

NOAMNKREYDREGA-OpER c!y'"‘“tiﬁ'e—kaeggxem_seqlmnm #1.133 P
gu SRS ”ﬁeowgﬁ VR S5 CPECPDV OprF
polypeptide fragment sequence #PART PAGEIABABMACATATTGTTTTGCAAGA
AOPTGDTQYNERLSERRAKAV |OprFausgpetite T Agertcseaue At caGa
#3135 pBADfHisA NA TTGCCGTGATAGGTTTCGCAGATGTAACAGGAGAT
MEGSHHHHHHGMASMTGGQM %kjﬂggﬂﬁ?&w&ifﬁ%ﬁ@@mm
GSELEICSQYHMGI terminal polypeptide sequence p -
NA MGSGSGDDDDKLAL Amiréé‘?é%ﬁﬁﬁﬂ%bﬁ%%ﬁ%%&aﬁ%ﬁ%%ﬂ%@
- vegtor NAMGTTTTTTSLHM  [AGTTCCTTCTGATATGATTT
119 P. NA  [TCAGCACTGGGGGCTTTGGCACTTACAGCTAGTGO
endodontalis TCAACAAACTACGAAACCAGCGAATAGTATGCCCG
B114 oprF CATTCAAGACTGCATTTGAACGCAGCGGCGGTCAT
polynucleotide TGGTTTCTGACAATTCAGGGTGGCCTGAGTGCTCA
sequence ACTTTTGGGTGAAAATGAAAAGATGGACTTTGGCAA

GCGTCTGCTACATGCTGCCAAGGCCAGTGACAACA
CCCAAACAGAGGCTAGCTACCTACGCATCATGCOC
ACGCTCTCTGTAGGTAAATGGCATAATCCGTACTTT
GCTACTCGTGTACAGCTCTTCGGTGGTCTCACTCC
TCTCTACAATACTGAGGGTGGCGETTAATGTACACAC
CTACAACACTGCCACGATCGGTGCCCACTATGATT
TCATGTTTGATGTAGTAAACTATTTCGCCAAGTACA
ACCCCAAACGTTTCTTCCACGTAATTCCTTGGRTGE
GTCTTGGTTACAACTTCAAGTATCATGATGTATTTG
GATTCAAGGAGCCCTATCGTCACTCTGTCACAGGT
AACGCAGGCATGGAGTTTGCTTTCCGCCTCGGTAA
GCGTGTAGACCTTGTACTCGAAGCTCAGGTAGTGT
ACAACAACCTGAACCTGATCAAGCAGGAAGTCGAC
TACGATGTAGTCACTACTCCCTATGTACCTGCTGAT
ACATACGCTGGTCTTATGACCATGTTTACTGCTGGT
CTTAACTTCAATCTGGGCAAGGTTGAGTGGGAAAC
TGTTGAGCCGATGGACTACCAGCTCATAAACGACT
TGAACTCTCAGATCAGCCGTCTACGTAGCGAAAAC
GCAGAGCTTTCCAAGCGTCCTGCTTTCTGCCCCGA
GTGTCCCGAAGTAGAGGAAGTAGAAGATGTTGTTG
TTGACCAGTATGTCCTCACCGACAAGGCTATCCTCT

TCGACTTTGACAAGAGCAACATCCGCAAGGACCAA




Amino terminal polypeptide sequence WO 2005/112993
PCT/1B2005/000822 45 SEQ ID NO. Name Target DNA Sequence 138

0. denticanis NA CACGCCGTAAACGATGCTCACCGGCTCTATGCGAT
‘?é‘ié"f’lé’}ézi?AGACAGTATGGGGCTAﬁTAGAAATAATTAAG?‘é‘}&’é-’*‘i‘ﬁ"l‘%’&m

CCACCTGGGGAGTACGTCGGCAXCGATGAAACTCA polynucleotide
AATTIGACGCGGGGCCCGCACAAGCGGAGGAA seguence

2]%9@@%’1’%%0%%&%8%

WECAACCTTA
CGCGGGTTTAAATGTATIGTTGOARLA TG AARPAGAT TGCTGAATTCGTGAA
CETATTTTCITCGGAAC

TGCAT AN EEARCACECE AT COTGGTAGTAGGCTATS
GGTTGTCGTCAGCTCGTGCCATGAGGTGTCGGGTT
GTCCCATAACGAGC(

5CAACCCTTATGATTAGTTG
AACGGTT

CCGTAA(C
ATCAGCA
GTTACAA
GAGTAAC
LGATTGGH
\TTCGCTA
denticanis
1316S TAA
CCACCTG

CT
CA
AA
G1
GT
Cd
G/
O.
81
G(

CAAGCCGH
GTGCGAG

TGGTCGG]

AGTCTGCA
GTAATCG(C
NA CACGC,
AGACAGTA]
CGGAGTAQ

CGGCCCT]

LAGCTAATC

AGCACTCTATTCACACTGC
GAAG(
[ATATCCGGGGCTACACAC
[ACAG
CCAA
ACTCG
LACATCAGCCATGGTGCGG TGAATAC 139
CGTTA
[ GGGGCTAATAGAAATAATTAAGTGA rRNA
GTCGS

bBAGGGGATGATGTC
CGGGTTGCATTTAC
ANAATCGGTCTCAGTT
ACTCCATGAAGTTG
AACGATGCTCACCGGCTCTATGCGA

S5CAACGATGAAACT polynucleotide

RRGGAAT
CATGTG(

CA
AL
TA
TACGTATTT
ATGGTTGTGG
GTTAAGTC(
TTGCTAACA
GECACCGT
TGAAATCAC
ACGTGTTA(
ACGTGAGT
GITCGGAT
CACGCCGT

CCCGGG|RIfAMEIGT

BFEPARTTC

I ddhiECA
CAGCT(

[CATAACG/
bGTTCAAG(

bCACGGCC
CAATGGTCA
AACAGCTA
[GGAGTCT
AAACGATG

e GGGHECC

GATG

ACTG
CGTG
\GCG
LCGA

T EEHRAARESA TR TSEHRAHOY AFARNKAGS
CGAEGAABORNNKDFVDRLGAAGSISVG

[ATGT i RAFRPAT S EMEAOAHTFLGKNAEQEIKTNFGAA

Tg it é@%?%&RFFHLIPWVGVGYQHKFIG
NESLEANLEN MMAFRLGKRVDFVIEAQAA
HONE R ESFAT T RIBQDQEGRYYNGFQGMATAG

AAGGTGCGAGGAAGRAGSGOATEBMIGALINDLNGQINBLRREVEEL
CTTAT
S5GTAC
NTCCC
SCAAQ
CTCAQOBEWICTATGCGAT 8126168

KRS G APAKTENKLTEKAVLFRFDSYVY
B%@lﬁﬁy NEPITVVGYADPTGDTQYN

%ﬁ%%‘é\@g%@gm\msEL}SVEWKGD‘E‘TQP

AABACAGT
CEACCTGG
AAGGAATT

AGFEAC
elelcielele

sequence

KTGEBECTINATAG
s TCGG
CCCG

AASV A TADNRESACRVBNTPAKNTAYARSEA

CORWEATEADAMEEA RN ERLES vAPTF
ASORREFENT A cvsHDFSNNEAKSKLEM

NHARYANAHFDFMFDVINYFKPYSEDRVFHLIPWVGL
GYDHKFEKNSNFKVDALTANAGLMFAFRVMERMDIV

LESQVMYSDFNLNTALPEPRYTACSGMLTAGLNFRIG
NIGWSEILPMDWGLVNDLNGQINAMRAKNAEL SKRP

VSCPECPEVEPRVERINMLSDKSVLFRAGKTTVDSDQ
MVTIFDVAQFAKKNGTQITVTGYADKKGKESDRTSEL

RAKAVAKILTDKYGVPSDRISIEWKGYSEQVYDNRDW
NRVV

122

P
circumdentaria
852 OprF
polypeptide

NA

sequence

SIMGATALSASAQQSTTPETQTLPARKTAFDRSAGH

WFLTLQGGVNAQFLEENESQDIVNRLRVMPTLSLGK
WHNPYFATRLQVFGGPTPTYYKEVSGEVKTLNTAMA
GAHFDFMFDVVNFYAKYNPKRVFHLIPWFGVGYGFK
YYNDFADLADMIQFNEPFRHSATANAGLMMSFRLAK




sequence CATGTGGTTTAATTCGATGATACGCGAGGAACCTTA
CCCGGGTTTAAATGTATGTTGCATTATGTAGAAATA CGTAT T
CTTCGGAACTGCATACAAGGTGCTGCAT WO 2005/112993

BETB2603/000822 46 SEQ ID NQ, Name Target DNA S

eIﬁ%’lgFﬁ;}é)US/UOOSZZ

GGTTGTCGTCAGCTCGTGCCGTGAGGTGTCGGGTT

-r~r~f‘/\

[AACGAGCGCAACCCTITATGATTAGIIG

C1 %E\ VE el

ERRGCCG

NEEAQ

P ReRYRSACACTGC

CACCGTAA(
AA
GTGTTACAA
GTGAGTAAC
CGGATTGG
GATTCGCTA
O Jdenticanis

ATCAGCACGGCCCT

TGGTCGG]

AGTCTGCA
AGTAATCG(
NA CACGQ

5GTGCGAGIGAAG(
TATAT(
TACAG
CAGCTAATCCCAA
ACTC
> ACATC AN OYNTH S FE A VAT AIREGVBFDMISVE
CGTAANQEAEGOIPEBACCGGCTCTATGCGAT

A GEGAATANIGIMEQEIDYKAFIMPYSNIYNGLT
mm@@@ﬁféh%%@gwmommwnmemwn

EVT
T CT C AETEVVTENVLGDKA
éqﬂr%D:ADFVKDGNKArvszFAD

!

BI2316S A
CCACCTGG
A/
CfTGTGGT
CECGGGTT]
C{
STTGTCG
AGTCCCA
[AACGGT
\CCGTAA
AATCAGC
[GTTACA/
[GAGTAA

©

2002

\GGAATTGAC

o

STATTTTG

& BGAGTA
BRAGFACC
GGGG
GA
FRAAPETAT
TTCGGAACQ
TCAGCTCG
[AACGAGC
[CAAGCCG
GGTGCGAG
ACGGCCCT
ATGGTCGG

A DT

G GO AN ABERV PGS FRAE r-':m'rc?mae

gggg RO ST MRS EHDQEGRYYNGEQGMATAG

AGCAQT

CAGCTAAT“

Z@%ﬂ%@%@?mmmemNRLRREVEEL
%&%,C@EQP@H@&T&TENKLTEKAVLFRFDswv

KRGETCTCAGTT

CTOCOCATCAAGCTIC

ATTCGCT
denticanis

CACCTGG
AGGAATT
ATGTGGT

GTAT11T(
GTTGTCQ
AGTCCCA
TAACGGT

O}OOOO}OQOOOOO

RS T TOO!

35165 AABXEORETATG

CCGGGTT

|Gl L ) W
AGTAATCG

KU

L

BEHRGTACG
ez pcrelelefe
TTAATTCG!/
TAAATGTA
L TTCGGAAC
TCAGCTC(Q
[TAACGAG(Q
TCAAGCCQG

L

,ACIAT AAGW&@?SEEEHP&A“FKE‘*T%SAGH

GGG

NTGATRM (3
TGTTGCAT

TGCC
GCAA(
AGCA

C ORGSR EE RS RFEN AT RT SFCKW
KPAB VR ERRTATANGIPGAI MRINAAMAG
CAAEGNGRYEER T mehinveleatideycrky

GASFARE AR AAS SEERGEVISFRLAKAL

N
RT IDYKAPSTPYSPNYNGLLG

AGRAE RMTPMDMDLINDLNGQINRLR
S At e RSB ERBE YSKETTVVTENVLGDKAIV
FEOSAABREIHINGIDTADFVKNGNKGVAVIGFADY

FECAMNIA GASR RS Y AEAL VNQFGYPSDMISYE
WQGETELFEARAWN

CGTA

TCGG
CCCqg

TGCATACKANT

125

A
cangingivalis
B98 OprF
polypeptide
sequence

NA

GGVSAQFLEENESQEILNRLHVMPTISLGKWHNPYFA
TRLQVFGGPTPTFYKNAAGKVMKENAAMAGAHEDF
MFDVVNYFGKYNPKRVFHLYPWFGVGYGFKYHNDF
AEMSDHKFNEPYRHSATANAGLMMSFRLAKRLDLYL
FEGQAIYSNLNIVKQEIDYKAPSTPYSPNYNGLLGVVTA
GLNFNLGRVAWETVTPMDMDLINDENGQINRLRSEN
TELRKRPVSCPECPEVSKETTVVTENVLGDKAIVFKE
NSATISKDQHIVLQDIADFVKNGNKGVAVIGFADVTGD
ANYNMQLSERRAKAVAEALVNQF




CACCGTAAGGTGCGAGGAAGGAGGGGATGATGTC
AAATCAGCACGGCCCTTATATCCGGGGCTACACAC WO 2005/ 112993

PCT/1B2005/000522 47 SEQ ID NO. Name Target DNA Se ue

ErETTACA

ce
TfIBZOOm’OﬂOSﬂ

ATGGTCGGTACAGCGGGTTGCATTTAC

GTGAGTAACAGCTAATCCCAAAAATCGGTCTCAGTT

AT T OO

ANCTOCTGON

GCICCACTCCATGAAGTIIG

CG
Gl$¥yggg;E#KATCGCEﬁﬁ%éﬁ%@@ﬂ?@@TGCGG TGAATACGTT

14
CACGCCGT

AJGACAGTATGRGRCT
AGTACGTCGG

CEACCTGGR
AAGGAATTC
CATGTGGT]
CECGGGTT]
CGTATTTTG
GETTGTCG]
AAGTCCCAT

CTAACGGT]

338, dentidanfgivgsa

FANCIBAATG

:A GGGGG
TAAATGTAT
TTCGGAAC
FTCAGCTCG

[AACGAGC
CAAGCCG

"TAATTCGATGAT %%A@M%WOE‘DYKAPSTPYSPNYNG

HWFLTLQGGVSAGFLEENESQEILNRLHVMPTISLGK
_,TCA BT ETFADGEATr BIARRASKYMKENAAM
AATAG éA\IP‘b%FBM%@N@FWPH VPWFGVGYE

nucleoti
@éGLMMSFRLA

CCCG

GTTGEAGTYWAGINEAERVRAVETITPMDMDLINDLNGQIN
TGCA m%ﬁmﬁ@@AECPEVSKETTWTENVLGDK

CACEGTAA
AAATCAGO
GTGTTACA/
GTGAGTAA
CEGGATTGG
ANTTCGCT/
denticanis
15016S AA
CCACCTG
DNAAGGAA

ACATGTG
CCCGGE

SeiEERRG
REBCOECT
blisdiidés G
s8dalnd AAT
AGTCTGCA
NGTAATCG(
NA CACG(
GACGGTAT

TTGACGGG

STTTAATTQ
TTTAAATG]

GGGAGTAQ

ERCEACAICAEATRLQVEGGPTRPTFYKNAA
IACA CRGREANAANAG APV DVVNYEGKYNPKRVEH
CCCA &@@J&W&XEMSDHKFNEPYRHSATAN

ACTC £§Q§?A

SACAT LG EC A NRKREID YKAP
CGTAAACEERNNSHEANEAT NG FRTAAETATPMDM
GGG GIOTARINGGNBARSENT EAAGTF GFS FEINAVSKET
GTCGRBARMPGADGMHETs PobEIRAtiEs ADFviN

GG CCleRf\AMREA AR Ry OSSR AAVAEALY

ATerHSCREERASIAA!

EETATTT
GGTTGT
TAAGTC

[GCTAAC

CCACCGT,

CAAATCAGE

SGTGTTA

SGTGAGT

TTCGGAT

CT/IB2005

FCTTCGGA
EEPERBIET

A bESHANG
§AéA
CAATGGTC

AACAGCTA
TGGAGTCT]

ATMFCG
GIGC(

CGGCa

000822

METGo
CGTGC

GGTAC
ATCCOARARANPCEETMETAANFNLGKVEWETVEPMDYQ

[ATGT]
SAF R Al BT THEBNSMPAFKT AFERSGG HW
L ONGRAICSNGFOEEMDFGKRLLHAAKASDNTQT

WWMM%YFATHV@LFGGLTPLYNT
&%@Emﬁmﬁ&ﬁqﬁ FMFDVVNYFAKYNPKRE

éﬁ?%@%%?@ﬁﬁﬁﬁﬁ&ﬁR&FGFKEPYRHSVTGNAGME
P L SERY PR EATYYNNLNLIKQEVDYDVVTTP

NGCG(
CCGAQ
bAGGA
CTTATA

GCAAGTOWENRRIFHEERABBSKRPAFCPECPEVEEVEDY

VVDQYVLTDKAILFDFDKSNIRKDQQAQLGMIAEFVKK
YNTPIVVWGYADPTGKSKYNMELSKRRAGQAVVNELTN
RHGVPADLITMEWEGATNKFTPPTAWN

129

fragment
sequence #1

F. gulae B43
FimA
polypeptide

NA ACNKDNEAEPVV

130

fragment

P. gulae B43
FimA
polypeptide

NA YPVLVNFESNNYTYTGDAVEK




48 SEQ ID NO. Name Target DNA Sequence 145 O. denticanis NA
CACGCCGTAAACGATGCTCACCGGCTCTATGCGAT B151 16S
AAGACGGTATGGGGCTAATAGAAATAATTAAGTGA rRNA
W§B@R@6¥éGGGAGTACGTCGGC@ACGATGAAACT;mw%ﬂﬂ§MW@W&2

CAAAGGAATTGACGGGGGCCCG

TACEBES]

IGCGGITIAATIC

ACAAGCGGAGG sequence
GATGATACGCGAGGAACCT

PPFRAATGT

AaresT TN ASETRNEET AGAAA

TACGTATTT]

FETICSEA

ACTGCATACAAGGTGCTGC

ATIGGTTGTQGGTCAGCTCGTGCLGTGAGGTGTCGG

GTTAAGTOC
TTIGCTAACGGTTCAAG(

DCATAACGA

G(‘f" I\‘("("("T

G ‘Cﬂ?ﬁ%@@cc

AT GGTCGGTACAGCGGGTTGCATTT

TdRAATCAG
AdGTGTTAC
AQGTGAGTA
GTTCGGATT

CACGCCGT
ARGACGGT

ARGIET A4
Hafphst TCT(

; g(“(‘(“(‘T

AGCGCAACCCTTATGATTAG
CGAGLCACTCTATTCACACT
AGGAAGGAGGGGATGATG

AT ATATEE BB ESAC

A\TCCCRPAAAAATCGGTCTCA

SCAACITC 146 O. denticanis NA

CTC CECGGCTCTATGCGAT B152 16S
ATAGAAATAATTAAGTGA rRNA

G¢C

CAAAGGAA]
AACATGTG(
TACCCGGG

TACGTATTT]
ATGGITGTEG

A

EHBBIAG
CREACGGG
SETRAIIETC
A MAATGT

oiareell

CAGC

ErCcGEENNHBRAEABACT polynucleotide
GGCCCGCACAAGCGGAGG sequence
GATGATACGCGAGGAACCT
FATGTTGCATTATGTAGAAA
ACTGGATACAAGGTGCTGC
TCGTGCCGCTGAGGTGTCGG

GECACCGT
TECAAATCA

ACGTGTTA
ACGTGAGT.

GTTFAAGTC(

TTIGCTAAC(C

SBTTCAAG(

ﬁéﬁT@CC
AeaGCC

f@&(g

AR RS A C G ORANSEN RS/ FFHEPVSCPECPDV

CCGAGCACTCTATTCACACT
AGGAAGGAGGGGATGATG
CTTATATCCGGGGCTACAC
GGTACAGCGGGTTGCATTT
AATCCCAAAAATCGGTCTCA

GIFEGGAT
TTGGATTC(

FGEREAET
SOTFAGTAAT

CACGCCGTAMAGEATG

TAAGACGG
TGCCACCT
C &AAGGAA

FAFGERGGA

GGG é}gﬁ

SEAAQTHT BTN RRISRRARAKAY
'CGCACATCAA 147 O. denticanis NA
CTCACCGTGCTCTATGCGA B15516S
TAATAGAAATAATTAAGTGA rRNA
CGTCGGCAACGATGAAACT polynucleotide
GGCCCGCACAAGCGGAGG sequence

TACGTATT
ATGGTTGT

A&éﬁTGTG@%ﬁ%ﬂﬂ%Tc
TACCCGGG

ATMAAATG]

1EknIhhCGGA
e AECT

PLT/1B2005/000822 49

sequenca

W T G AMERSHHEINE SWSNMTFEQMGRDLYDDDDKDRW
TATGT ESEATTRIVERMANAAA
ACTGCATACAAGGTGCTGC
CGTGCGCGTGAGGTGTCGG WO 20051112993

terminal
polypeptide
sequence

136 pBAD-TOPO |NA MGSGESGDDDDKLALM
Amino-
terminal
polypeptide
seguence

137 | vector NA MGTTTTTTSLHM
Amino-




SEQ ID NO. Name Target DNA Sequence
GTTAAGTCCCATAACGAGCGCAACCCTTATGATTAG
TTGCTAACGGTTCAAGCCGAGCACTCTATTCACACT

R ESET AAGGTGCGAGGAAGGAGGGGATGATG

TCAAATCAGCACGGCCCTTATAT
GIGITACAATGGTICGGIACAGCGGGTITGCATIT

Terest AKSeTeSRe TCTCA
GRAC]
CGCAGAMIEMACRAEREdST AR e 48 ParcTarG
TAAAC
S5GGG(
rcGGaXRES
CCCG(
TGATA
GTTG(
[GCAT

AC]

AC
GT|
TT

Bl
Cda
AA
CA
CQ
CG
GQ
AA
CT
CA
AA
GT
GT
CqQ
GA
de
Bl

PCT/TB2005/000822
GGGGCTACAC

SFSRAPA

NERGCTAA

Vo WV )

F@GGATH@GM@@@@C
SGATTCG
denticanis NA
53 16S AA
ACCTGGEE
GGAATTG
TGTGGTT]
CGGGTTT
TATT1TC]
TTGTCGT
GTCCCAT
AACGGTT
CCGTAAQG
ATCAGCA
GTTACAA
GAGTAACQ
GATTGGA
TTCCCTA
hticanis NA
7116S AA(

CIXGEAAT
BACGCCG

SAC T

sl
HKEEEEGG
TAATTCGA

AAATGTAT]
[ TCGGAAC]

AACGAGC(
CAAGCCG/
GTGCGAG

TGGTCGGI
LAGCTAAT(
AGTCTGCA/
GTAATCG(Q
CACGCCG
SACAGTAT(

CAGCTCGT
LCAACEL
AGCAC
CAAGGHEGCERBAGTGIRTGAGCGAAGGAGGGGATGATGTC
CGGCCCTT
ACAG
CCAAA
\CTCG
ACATG
TAAAG

:GGGCﬁﬁ@ﬁA§G

= watataolal

GCCG

ATAT(Q

ECACTTBAACHNRGCTCACCGGCTCTATGCGAT

S e

AGERSAGGAA
9W§ﬁﬁ@ﬁ§@ﬁaAEﬂ§ﬁﬁF@éﬁﬂ@ﬁ@@AGGAAGCTTA
COMGAEBAANCTARGTTGCATTATGTAGAAATA

é@ﬂﬁﬁﬁﬁ%ﬁi&éﬂ&aCATACAAGGTGCTGGAT
TGAG @% %é%%%eccsmmemmeeeﬁ

A RAAGGASFECAACCCTTATGATTAGTTG
ﬁ@ﬁrf}@ﬁﬁﬁ,&@mﬁ@@acmmmwcmwmc

AR A AR A T ATATCCGGRGCTACACAC
&%XE&Qégggét%ACAGCGGGTTGCATTFAC

1CGGICT
&%ﬁﬁﬁgCCAAAAATCGGTCTCAGTT

W@Q‘F@@G@L\QT CAAQTCEOTOAAGTTG
GATCEIRALCOCEECARIGCOARETEOGE
AAATAATTAAGTGA rRNA

ele
CA

AACATGTG

T
T

TT

NA
AQ
Cd
P(Q

CCCGGG

LIACCTGG
T/1B2005

L0
LszIU\

AAGGAAT

CGTATTT]
ATIGGTTGT(
AAGTNC(Q
TQCTAACG(

CACGCQG
ACAGTAT

%&?C GG

W%%AATGT
POFTNGBEA

[KedileMsCTN
ATAACNAG

GTAAACGA
GGGGCTA
SGAGTACG
000822 50

5GCCQG
CGATGA
ATGT
ACTG
IGTGC
CGCAAG
STTCAAGCC
TGCTQ
ATAGA
TCGG(
S5EQ ID

A\/\JL

NANC

/o

8 A
}%@é%&@@gﬁ@@wTAGAMTAAWAAGTGA
[EREAGE RGN G ARG TCGGCAACGATGAAACT
PAMCAACGEBIGHGEGCCCGCACAAGCAGAGS

AedpataTelaNeaaTeATACGCEAGEAACTT

AR e
TS ARSI RATAGA ST aCTaC
ANFAN BT AR AC A GROGLGTGAGGTGTCGE
[ANASGATCANASTA VO 2005 H12098r TAG

NAcNawed aroRhdBNNSBAHERERTTCACACT
GCCACCGTAAGGTGCGAGGAAGGAGGGGATGATG
TCAAATCAGCACGGCCCTTATATCCGGGRCTACAC

ACGTGTTACAATGGTCGGTACAGCGGGTTGCATTT

ACGTGAGTAACAGCTAATCCCAAAAATCGGTCTCA

GTTCGGATTGGAGTCTGCAACTC

140

O. denticanis
18126168
rRNA
polynucleotide
sequence

NA

CACGCCGTAAACGATGCTCACCGGCTCTATGGGAT
AAGACAGTATGGGGCTAATAGAAATAATTAAGTGAG
CCACCTGGGEGAGTACGTCGGCAACGATGAAACTCA
AAGGAATTGACGGGGGCCCGCACAAGCGGAGGAA
CATGTGGTTTAATTCGATGATACGCGAGGAACCTTA
CCCGGATTTAAATGTATGTTGCATTATGTAGAAATA
CGTATTTTCTTCGGAACTGCATACAAGGTGCTGCAT




polynucleotide AAGGAATTGACGGGGGCCCGCACAAGCGGA GGAA
sequence CATGTGGTTTAATTCGATGATACGCGAGGAACCTTA
CCCGGGTTTAAATGTATGTNGCATTATGTAGAAATA

PP E TTCGGAACTGCATACAAGGTGCTGCAT

PCT/AB2003/000822

GGTTGTCGTCAGCTCGTGCCGTAAGGTGTCNGGTT

AAGINCCATAACNAGC

RAE BAPTNARGCCN/

CT]

CAAC

CCTTATGATTAGTTG

\cle/ (e

PO RFreme ACTGN

CN
AA
TT

TG
G(
O.
31
Cq

AAGGAATTGACGGGGG
TGTGGTT
CGGGTT]

CA

C¢

CCGTAA(Q
ATCAGCA
GTTACAA
GTNIGAGTAAQ
GGATTG(
BATTCGC
denticanis
V416S AAQ
ACCTGGGEGAGTACGTCGG(
CCCG(
TGATABEE
GTTG(

bGTGCNAG
CGGCCCT]

AGTCTGCA
FAGTNATCC
NA CACGC
BACAGTAT(

TAATTCGA

[AAATGTAT

AACTC
5CACA

GAANG
[ATATN
TGGTCGGTACAG(
AGCTAATGCCAAAA

CGTAA
5GGGC

A CATCHE DB BT GCCGTOACOTETCRGETT
M@&%@%M@@&;%ECAACCCTTATGATTAGWG

E%%WR%GCACTCTATTCACACTGC

S APGH ANGRE BEEAGGAAGGAGGGGATGATGTC
PRATBCAAGGTCONAGNGARIGES TIAIACAC

ACGMOETEACEEREAGIAIGFEATTTAC
EMWM&MKAF%Q %AFFEO

%ﬁ%@%@gﬁ E\égﬁggATGAAGTTG

AT ARTOREACATCAGCCATGGTGCGG
DATRPAG TAGAAATA

C
G(
AA
C1
CA
A
o
o
C(
C/
A
el
C/
A/
TA
T/
A
G

P(
G

'GTTACAA
GAGTAAC
bGATTGG
\CGCCGT

CLCACCTG
\AAGGAA]
ACATGTG(

BEATTTTC
5TTGTCG]
GTCCCATAQ
AACGGTTCA

CCGTAA
ATCAGC

GACAGT/

CCCGGG

CGTATTT]
'GGTTGT(
[ TAAGTN(
T
CT/IB200S)

GCTAAC(

NG

Ol G
K869 CG
GAGC
GCCG
Ehietee e

&CGCCT
TGGTCGG
AGCTAAT(
AGTCTGCA
NAACGATG
\TGGGGCT

[ TGACGGG
STTTAATTA
TTTAAATG]
TCTTNGGA
CGTCAGCT
CCATAACG
S5GTTCAAG
000822 51

AANCCTCON

GGGAGTAC

[ATGT

CNTGQ
AGCG(f
CCNAQ
SEQ ID)

N&CA

TATAT
TACAG

ACTC
AATAN
GTCG
GGCC
GATG/

ACTGC

I\f"f\/\
O

TGCCG
5CAAQ
AGCA(Q
GAAG(

CCCAA|

CTCAQ

AR OET NRA B AT A dT CACCGGETCTATGOGAT
A 9|T i BATAGAAATAATTAAGTGAG

g@%%ﬁ% ATTAGTT

%cgf@%TCGGCAAOGATGAAACTCA
A G AT SACAFAARCCOGCACAAGCGGAGGAA
CBEE GET TANCACHTGATACGCGAGGAACCTTA
CO R TE AT AT G TTGCATTATGTAGAAATA
%’?‘E%:F%%'FGCATAGAAGGTGCTGCAT

anis
RERSEBH AR aroeratasesToToseaTT
AP EAT AR EIRGCAOGRTTATGATTAGTTG
GOMAC G DBAGKCRGIAGNOT B ACTGC
CHCATAACHT GEAEEARCBUIRIEGATCGATETC

%M%@@&%@%XTATOCG@GGCTACACAC

%‘%&é%%%%GAGCGGGTTGCATTTAC

CEAE R ARSI BCCAAAAATCGGTCTCAGTT
AT CIPARTG XIUMG TCGACTCCATGAAGTTG

ICANCTETAETEANCACAWR 20054+ E28%% aa

Qs PName Target DNA Sequence
MPAP SGAIGATG

1}:2“\1\1\3 T

B135 165
rRNA
polynucleotide
sequence

. aenticanis | |NA

AKACGATGCTCACCGGCTCTATGCGAT
AAGACAGTATGGGGCTAATAGAAATAATTAAGTGAG
CCACCTGGGGAGTACGTCGGCAACGATGAAACTCA
AAGGAATTGACGGGGGCCCGCACAAGCGGAGGAA
CATGTGGTTTAATTCGATGATACGCGAGGAACCTTA
CCCGGGETTTAAATGTATGTTGCATTATGTAGAAATA
CGTATTTTCTTCGGAACTGCATACAAGGTGCTGCAT
GGTTGTCGTCAGCTCATGCOCGTGAGGTGTCGGGTT
AAGTCCCATAACGAGCGCAACCCTTATGATTAGTTG
CTAACGGTTCAAGCCGAGCACTCTATTCACACTGC
CACCGTAAGGTGCGAGGAAGGAGGGGATGATGTC
AAATCAGCACGGCCCTTATATCCGGGGCTACACAC




TNAAATCAGCACGGCCCTTATATTCGGGGCTACAC
ACNTGTTACAATGGTCGGTACAGCGGGTTGNAT17
ACGTGAGTAACAGCTAATCCCAAAAATCGGNCTCA

WrPEEENFTGGAGTCTGCAACTCNACTCCATGAAN

PCT/AB2005/000822

GTTGGATTCCTAGTAATCGNACATNAACCATGGTG CGGTGAATAC

15
CABRSEIN@: Nam

a denticanis NA

ACGAT

TALAA

TATCGACC

GTATTCCACQGCTGGGGA
| TCAAAGGAATTGAC(C
TGGAGTATGTGGTTTAA
AQCTTACCAGGGCTTG

Ad

GAGATAAG

QOO0 O>220002000 -0

C

G

[CTTCTGT

CCTTCCCT]

TR A T
TTCGACEE N AEATEARCAACTCCACTCCATGAAGTTG
\CATCERCIREATASE BT TEBACATCAACCATGGTGCGG

'CGGQUBRABRGAGACAGGT

?NA@@EE@G’QAGGAGG 8264165
YA ANOGGETTGCATTTAG

ST

16CATG
CGGTTA
CTGTTA

CTGCCG

CGTNAA
ACACGT

CANTTC

GGAATT

TGTGGTTTAATTCGATGATA
COGGTTTARATGTATGTTOE G AT AT RS RIORTACAGCGERTTGOATITAG
TAITTTQTTCGGAAQTGCATAGRRGBPEETBORTCAAAAATCGGTCTCAGTT
TTGTCETCAGCTCGTGCCERCAG GAANCGISBATTCGACTCCATGAAGTTS

GCCAAKARTdREhRATAMYSdd A ATcAGCCATEGTGCGE

GTCCCA
AACGGT

TCAGC
TGTTACA
TGAGTAA
GGATTGC

T/IB2005
ATTCGCT]

T It
6GC

ACAAA

EmgeSidrGCCC
KSTACAATGGCT

CACCGCL\'C’;\E ETEGC'AK\\?GCCCﬁ BECEEETANARFI AT TaCATTATGTAGAAATA
0
GTCGGAATTGCTA STAAT%&%§%@@§%CMA@MGGTGCTGCM

TGCCGT[AATAC 154 O. de
GCCGTAAACGATGCA
ACGGTATGGGGCTA

MAGL SAEG‘QCEG’FAA%’E‘GB’FCACCGGCTCTATGCGAT

Q\ACGA
3 s é%?@%ﬁ\f ﬁﬁ%\% EATAGAAATAATTAAGTGAG

CATTGAGTTG
\CGGACA KA FEMT AQGTCAGCAACGATGAAACTCA

TCACPBE I AASCAANICBTRRINATCATTAGTTG
ATAGIARCETTAAGICARC RS TATTCACACTGS

ACCTGGGGAGTACGTCGGEAALS |
SACGGGGGCCCGQ : @Mﬁ@%@%@%ﬁ%ﬁmm

TAACGAGC
TCAAGCCG

fprhicidSade/

AGCALEGIAL
LGAAGGAGGGGATGAIGTC

FAAGT CENGGCGEBICCCECACAAGCGGAGGAA
AP RGAG AT ACGATACGCGAGGAACCTTA

%El;ﬁgﬁ CAGCTCGTGCCGTGAGATGTCGEGTT

TR% CGGGGCTAGACAC

JTCACACTGC

CECEEE THATATEA B A RCATHT CACCEGCTCTATGCGAT
RT8FCGGTACA
@NGCTAATICCCA
\ACTC

1000822 52|SEQ IO,
AGTAATCGCACATS

POCGETOCATTTARATAGAAATAATTAAGTGA
CCHBEGACHGETCGGECAACGATGAAACT
eﬁ%ﬂé@ﬁ@ﬁé&ﬁ&%@@@&?ﬂ%@ee
s G
ACCCGGGTTTAAATGTATGTTGCATTATGTAGAAA
TACGTATTTTCTTCGGAACTGCATACAAGGTGCTGE
ATGGTTGTCGTCAGCTCGTGCCGTGAGGTATCES
GTTAAGTCCCATAACGAGCGCAACCCTTATGATTAG
TTGCTAACGGTTCAAGCCGAGCACTCTATTCACACT
GCCACCGTAAGGTGCGAGGAAGGAGGGRATGATG
TCAAATCAGCACGGCCCTTATATCCGGGRCTACAC
ACGTGTTACAATGGTCGGTACAGCGGGTTGCATTT
ACGTGAGTAACAGCTAATCOCAAAAATCGGTCTCA
GTTCGGATTGGAGTCTGCAACTC




155 O. denticanis NA
CACGCCGTAAACGATGCTCACCGGCTCTATGCGAT B26716S

AAGACGGTATGGGGCTAATAGAAATAATTAAGTGA rRNA
RIS GGGAGTACGTCGGCAACGATGAAACT polyElEBiefar00822
CAAAGGAATTGACGGGGGCCCGEACAAGCGGAGG sequence

AACATGIGGITIIAATICG

ATGATACGCGAGGAACCT

TABEUB Qs emg

AATGT

Farest 1

BASPRETGTAGAAA

TACBTATTT]
ATNGGTTGT(
TTIGCTAACG
G(
TC
AC
A(
G
TT
O
B3
G

AAATCA

[ GTGAGT
[ TCGGAT]
GGATTC(
denticanis
6916S AA
CCACCTG
CAAAGGAA
AACATGTG
TACCCGGG

ERET TN
B ECAGCT(
GTTAAGTCGGAT
GITCAAGC
FCACCGTAR AGGANCHEA ERACHRRGGCCCGCACAAGCGGAGG
TACTECC
GTGTTAG
AACAGCTA
"GGAGTCT!

bCTAGTAAT

GACGGTAT]
GGGAGTA(Q
TGACGGG
STTTAATTG
TTTAAATG]

AACGA
degrdele

AATGGTC(

NA CACGC

TACGTATTI
ATGGTTGT

CGTCAGCT

TCTTCGGA

LGTGC

CGAG

CTTAT
5GTAC
ATCCC

CGCA

GGGG
GTCG
GGCC
GATG/
[ATGT
ACTG(
CGTG(C

TGCMM%@A@GA’?@QTCACCGGCTCTATGCGAT

GCGC

SCAAC
CGTAARC AT ECTTACCRACCICANETCUBRIATTAG

'%%i%&%?@\%GTAGAGCGGGTTGCATTT

aikdAeAefated AATAGAAATAATTAAGTGA

@é@%&%@ %’%@TCGGCAACGATGAAACT

PG ATGATACGCGAGGAACCT
ARCIBGEETTCAATETATGTTGCATTATGTAGAAA
%AM:F%%EQKACTGCATACAAGGTGCTGC

R B Soraorammorasaos

TTAN PAGEER CAATOCNGTEN ORINPACACACT
BCOATEALIALETAPOMBEIRAIEBATGATS
&%%Q&%%@@n‘%‘ﬂ%%%mcmcm

AP BARAGASGE TIRECCCAAAAATCGGTCTCA
ERTCAE BI@RIGIGCAACTC

GIFFAAGTC(
TTGCTAACH
G
CAAATCA(
CGTGTTA(S
CGTGAG
TTCGGAT]
[GGATTC
O 2005/11

pm|

ACGCCGT
AGACAGT]
C'ACCTGG
AGGAATT:

ATGTGGT,
CCGGGT

QOX>0O0>00=40O>>

T AchBdh e
s {eAAGH
bCACCGTr
SCACGGCC
PRYCHERS e
TIANORSCTA
TGGAGTCT
SCTAGTAA
2993 PCT/1
NA Sequence 157 O. d
AAACGATG
ATGGGGCT

GACGGGG(
TTAATTCG
' TAAATGTA|

GTGC(G

CG
CCGAG

GGAGTAC

ATCCQ

TCGCA

BAGGA
CTTAT]
5GTAQ

GCAAC
32005/(

Pntican
CTCA(

[AATAG
5TCG(
b CCCOEAGARG
A\TGAT
TGTTG

RS CER T AR R AT CACCGGCTGTATGCGAT
@&QEQE’PAFE%E%RTAGAAATAATTAAGTGA

GGATGA

%@@gg%ﬁggfﬁ%meamﬁ\cemm%m
A ATIHCRFFRGCCCGCACAAGCAGAGE
ANV ATE G GCIPETEASATGATACGCGAGGAACCT

W@T%%QXM%TGAAA
ASTABS AT GCTGC
m%?é%c—?lscgl?&!}CTCGTGcGGTG}?&%T@TCGG

S A E TR TG APCRBOBACIER TATGATTAG
A SAT S TEANG RGO ARMETCTATTCACACT

meﬁﬁﬁﬁéémméem@@k@@%ﬁ%me
&%TE?%@&SGGGTACAC
%8%9%%?@&%\&FETACAGCGGGTTGCATW
ACGTGAGTAACAGCTAATCCCAAAAATCGGTCTCA
GTTCGGATTGGAGTCTGCAACTCGACTCCATGAAG
TTGGATTCGCTAGTAATCGCACATCAA

147

C. denticanis
B155 165
rRNA
polynucleotide
sequence

NA

CACGCCGTAAACGATGCTCACCGTGCTCTATGCOA
TAAGACGGTATGGGGUTAATAGAAATAATTAAGTGA
TGCCACCTGGGGAGTACGTCGRCAACGATGAAACT
CAAAGGAATTGACGGGGGCCCGCACAAGCGGAGE
AAGATGTGGTTTAATTCGATGATACGCGAGGAACCT
TACCCGGGTTTAAATGTATGTTGCATTATGTANAAA

TACGTATTTTCTTCGGAACTGCATACAAGGTACTGC
ATGGTTGTCGTCAGCTCGTGCCGTEAGGTGTCGSE




CGTATTTTCTTCGGAACTGCATACAAGGTGCTGCAT
GGTTGTCGTCAGCTCGTGCCGTGAGGTGTCGGGTT
AAGTCCCATAACGAGCGCAACCCTTATGATTAGTTG

VETARAOGEFTCAAGCCGAGCACTCTATTCACACTGC

PCT/IB2065/600822

CACCGTAAGGTGCGAGGAAGGABGGGATGATGTC

AA

ATCAGCACGGCCCTTATATCCGGGGCTACACAC

GT

SRNRERATEBTCGG TARRG (DBGETIBGBAT T TAC

G
C(
G/
D.
B3
C¢
AA
C/
C(
C(
G¢

GATTGG

denticanis
6516S AA
LACCTGG

bTATTTT(Q
STTGTCG

GAGTAA(

GGAATT(
A\TGTGGT]
LCGGGTT]

LAGC TAARTT
AGTCTGCA/

NA CACGC

GGAGTACG

TAAATGTAT

TTCGGAAQG
TCAGCTCG

CCAA

\CTCG
TTCGCTAGTAATCGCACATG
CGTAAR
CACAGTATGEGGGC
TCGG(
BACGGGGGCCCGH
[ TAATTCGATGATA
GTTGE
TGCAT
TGCCQ

CGCAACCCTTATGATTAG

i%%%%?@@&%@%@&mmwm

B PE P ERT AT EGOPCEET GATG
TTCAAR A aGRdNAACAC

DRSCEARCHAAETSH ReiXadelaetdacATTT
ﬁ&@féﬁ&é@&%@@ﬁﬁé@%ﬁﬂ&ﬁrcemmm

%&%g%%ﬂECAACTCGACTCCATGAAG

NERAD EFEAPEMIEECACATCAACCATGGTG
FEITGTGTCGGGTT

A
C
C/

BT CCCA]

>

A\ATCAGC
TGTTACA/
TGAGTAA
SGATTGG
NTTCGCT]
denticanig
86616S AA
CACCTGG
AGGAATT
ATGTGGT
CT/1B2005

GTATTTT(
GTTGTCG
AGTCCCA
TAACGGT
ACCGTAA

>2002000TO2OTOOOMOM

'AACGGT]
\CCGTAAGRT

CCGGGTT

[P ACTAGE
RAAGECG
GCGAG
\CGGCCCT
PPERTROEL
SPETAAT
AGTCTGCA

NA CACGC
GACAGTAT:
GGAGTACQG
SACGGGG(A
TTAATTCGA
000822 54
TAAATGTA]
L TTCGGAA(C
TCAGCTCG
TAACGAGQ
TCAAGCCG
GGTGCGA(C

AN

NGTAATCGC

AA

TATAT

TACAG
CCCAA
ACTC

ACAT

CGT

GGGG
TCGG P AREEETBARRAREA A RTHIGAISAGTTG
,CCCGCARSAGCTU CBEGCAYGGHRILETION CACACTGC
ATGAT
SEQ ID
TGTTG
CTGCATA
TGCC(
GCAA(
AGCA(
EGAAG

TTATAT

ANGCAC
GAAG(

CA R B AT AT CACCGGCTCTATGOGAT
K&EJA%KE?A%%E@%ATAGAAATAATTAAGTGA@

TGAIG
ﬁgg%g%%%;%ceaCAACGATGAAACTCA

S ATT G ARG GRARCCCGCACAAGCGGAGGAA
ARG GETBAUAGATGATACGCGAGGAACCTTA

AT RANYG T A TTGCATTATGTAGAAATA

T PR ol A Il Bl acar

CGG

T AT RS BARS TRIGReGTT

CaSARSAACEATANER 25RO 1o
NQRrHlasps JaEgidN ﬁrm&SCTACACAC

%%ﬂé%%%&@mcasmmcmwm

Gl AT A FE A EGACAAAAATCGGTCTCAGTT
SR KIS TONEPRGTCGACTCCATGAAGTTG

LI TEATEATMT TGS ACATCAACCATGATGCGS

PARPGGATGATGTC
CCGGGGCTACACAC

AT A O
@l CAGCC

(ORI

B171 168
rRNA
polynucleotide
sequence

Nﬁ‘l’_‘l

CACGCCGTAAACGATGCTCACCGGCTCTATGOBAT
AAGACAGTATGGGGCTAATACGAAATAATTAAGTGA
GCCACCTGGGGAGTACGTCGGCAACGATGAAACT

CAAAGGAATTGACGGGGGCCCGCACAAGCGERAGG
AACATGTGGTTTAATTCGATGATACGCGAGGAACCT
TACGCGGGTTTAAATGTATGTNGCATTATGTAGAAA
TACGTATTTTCTTNGGAACTGCATACAAGGTGCTGC
ATGGTTGTCGTCAGCTNGTGCCATGAGGTGTCNGG
TTAAGTNCCATAACNAGCGCAACCCTTATGATTAGT
TGCTAACGGTTCAAGCCNANCACTCTATTCACACT

150

O, denticanis
B172 1868
rBNA

NA

CACGCCGTAAACGATGCTCCCGGCTCTATGCGATA
AGACAGTATGGGGCTAATAGAAATAATTAAGTGAG

CCACCTGGGGAGTACGTCGGCAACGATGAAACTCA




GTGTTACAATGGTCGGTACAGCGGGTTGCATTTAC
GTGAGTAACAGCTAATCCCAAAAATCGGTCTCAGTT
CGGATTGGAGTCTGCAACTCGACTCCATGAAGTTG
WATTEGEFAGTAATCGCACATCAGCCATGGTGCGG TGRATM2ILB822
0. denticanis NA CACGCCGTAAACEATGCTCACCGGCTCTATG GGAT
836816S AAGACGGTATGGGGCTAATAGAAATAATTAAGTGA rRNA
GQERUB N PGBAGTACETEE GOWSBGATEAAACT polynucleotde

Xﬁﬁ\ﬁ?gﬁéc K@Méfaﬁ&g(si?&k A S AT G S e e B e BB R B R GO G BAG AR
_ >
TAbCCGGGT -#JA%'AAéTGTATGTT%%%%%&@géﬁGATACGCGAGGAACCTTA
TACGTATTTICTTCGGAACTGCATAEANGE B ETAEGTNGCATTATGTAGAAATA
ATGGTTGTOGTCAGCTQGGTGCEETEATETEREBE TGCATACAAGGTGCTGCAT
GTTAAGTCOCATAACGAGCGC B TEATRAC DABGCCGTGAGGTGTCNGGTT
TT[ECTAACGGTTCAAGQCGAGRAETNC AT ALARAEE CAACCOTTATGATTAGTTG
GJCACCGTAAGGTGCGRGGAAGGA A@%ﬁ&y\g\m ACTCTATTCACACTGN
TOAAATCAGCACGGCCETTATA TCC
NG MG CRIAGGAANGAGGGGATGATGTN
MAW}S\TATATNCGGGGCTACACAC

AQGTGTTAGAATGGTCGGTACA
AQGTGAGTAACAGCTAATCCC

G
TT]
16
CA
TA
G(

CCGCCG
AGACAG]
LCACCTG

TCGGATT
GATTCG
1 O. dentic

GGAGTCTG
CTAGTAAT
anis NA
TAAACGAT(
'ATGGGGC]
SGGAGTAQ

5CAAC
CGCAG

SCTCA
[AATA(
GTCG(

TCGAGTOCATEARNGACAGCEGEGETTGCATTTAC
AL RCAd SR AT CRAASAM A TCAGT

E%%%EEP@T"‘E?&TES AT CATEAAGTT
SRANTARRTAR ST ERCARATAIACCCATGGTECN
%’@A@E@RTGAAACT polynucleotlde

CA
AA
TA
TA
AT
GT
TT
20
Se
Tq
A(
A(
G
T
16
T1

RAGGAA
CATGTG(C
CCCGGG
CGTATTT]

' TAAGTC(
GCTAAC(
05111299
quence G¢
L AAATCACQ
LGTGTTAC(
LGTGAGT
[ TCGGAT
GGATTC(

[CACCGG

GGTTGT(E

TGGAGTCT

2 O. denti¢

[0 GAEBEG
BhTA fgRTTC

TCTTCGGA
ﬁé%ﬁ%%%*(
SENFIRCGA
5GTTCAAGY
2 PCT/IB200
SCACCGTA
LCACGGCC
CAATGGTC(
AACAGCTA|

SCTAGTAAT
anis NA CA
CTCTATGC

THNAAATGT

BECCE
GATGA
ATGTT]
ACTGC
LGTGC
\GCGC
LCGAG
/00081
AGGTG
CTTATAT
S5GTAC
ATCCC
5CAAG
CGCA(
CCGC(Q,
5A

Eﬁ%@ﬁ%ﬁ%‘%@%mmAAATAATTAAGTGAG

s

CGGCAACGATGAAACTCA
AESFRAAB BACSTRSEGCCCECACAAGCGGAGGAA
RATGTCF TN PN THABSATACGCGAGGAACCTTA
COCBETATAAC G EMEE AT TATGTAGAAATA
2a PRIPECTRNENNAYEAT Eﬂﬁe%‘é‘cmcm

g&%:cg gé%%gﬁ@g&?@%cggéGGTGTCGGGTT

A ECATALGEASSRCAACCCTTATGATTAGTTG
AANECEET EBAGCIEINGCACTCTATTCACACTGC
TAGEACAXCCAGCANBAAGGAGGGRATGATGTC

AAK%@%E@%A%&H%%&ACAC
GRATAAE A G coaTacaacacaTTacATTTAC

GTGAGTAACAGCTAATCCCAAAAATCGGTCTCAGTT
CGGATTGGAGTCTGCAACTC

152

O. denticanis
B183 168
rBNA
polynucleotide
sequence

NA

CACGCCGTAAACGATGCTCACCGGCTCTATGCGAT
AAGACAGTATGGGGCTAATANGAAATAATTAAGTGA
GCCACCTGGGGAGTACGTCAGCAACGATGAAACT

CAAAGGAATTGACGGGGGCCCNCACAAGCEGAGE
AACATGTGGTTTAATTCGATGATACGCGAGGAACCT
TACCCGGGTTTAAATGTATGTNGCATTATGTAGAAA
TACGTATTTTCTTNGGAACTGCATACAAGGTGCTGE
ATGGTTGTCGTCAGCTCNTGCCGTGAGGTGNCGG

GTTAAGTNCCATAACGAGCGCAACCCTTATGATTAG

TTGCTAACGGTTCAAGCCNAGCACTCTATTCACACT




8457165 TAAGACAGTATGGGGCTAATAGAAATAATTAAGTGA rRNA
GCCACCTGGGGAGTACGTCGGCAACGATGAAACT polynucleotide
CAAAGGAATTGACGGGGGCCCGCACAAGCGGAGG sequence

KACKTBPSGTTTAATTCGATGATACGCGAGGAACCT

PCTABZ005/000822

TACCCGGGTTTAAATGTATGTTGCATTATGTAGAAA TA
CGIAITTTCTTCGGAACTGCATACAAGGTOCTGC

ATSETEYT

BICAGCTOGFRC(

TBRCHBBIGTCGG

GT
TT
GG
TC
AC
AC
GT]
TT

AAGTCC
CTAACG
CACCGTA
AAATCAG
GTGTTAC,
GTGAGTA
TCGGATT
SGATTCG

AGCCGGGC!
CGTATTTT
TGGTTGTCG
TAAGTGCCA
G({CATCAG(
CAGTCGTAA
CAAATCAG(
CGETGTTACA
GGCGACGT
TTICGGATC(
PQT/IB2005/(
TGGATTCG(
O.|denticanis
B4P1 16S GG
CHGGGGAG

)00822 56 S

h
2

TACGCCG(Q

JATAACGA

AGGTGCG

ACAGCTAA

CTAGTAAT
nis_NA

CGC

GTTCAAGCICGAG(
\GGAA
CACGGCCGTTATA
AATGGTCEGTACASCERCTAASBRETAATCCCAAAAATCGGNGTCA
TCCCARARBATEGGIATTCAGCAACTONACTCCATGAAN

GGAGTCTGCAACESACATS S KM P CENACATNAACCATGGTG
CGCAGAICAGRGATGGTG CGGTGAATA

ATARGETANAGGAANGAGGGGATGATE

M&é’é@% TTATATTCGGGGCTACAC
?@E@E@%ﬂ@@@anamCGGGTTGNATTT

RerRgRRE /
BBEEECA)
YEMGTACG
Vs
LA CG
I TAAATTGC

TAACGAG(
bTTTTGCTG
GATGCGA(
ACGGCCC]
ATGGGGA(
SATGCCAA
AAGTCTGC

TAGTAATCG
NA CATGTA
TAAGCGG(

CTTCGGACCAGCHFERHEEARSEFEIGACATCOTCTGACCRGCTTA
TCAGCTCGTGCC

h
L

GCGC
ANAACG
CCAAG

Y ACT
\GCGA
CCGG(
5CCCda
ATGAT

GCTG

GCAA
GGGA

SGAAG
ITACG
5CACA
TCCGT
LAACC

EQ ID

CAAC(

ST P GATO AR BS GTGTAGGAGG
MGG TTAAGTATGFCORNAGCAAACGCAATAN
AACEOAGABACT A nbBstetide:GTTGAA
AACAMEE SN ACRRBIEACECACAAGCAG

SRR aely

ég&TCGACGCAACGCGAAGA

SR GRS T ORGC UL GEGECAGAGAGACAGGT
HCCAIN T TR BT EAGCTCGTGTCGTGAGATG
TS M A CAS A R ACGAGCGOAACCCETATE

é GTTGGGGACTNANACAA

o,

SANEESTE EAGARACGEAGGAAGGTGGGGAC
RAKIOASTCETARGCCCCTTATGTCCTGRGET

DCAQTECAETEAMBEANACANHALR2RACAGE
SRe BN e AN B RAYERERAAATGTAAT

64
AT A S R R oar
AR A TIRH AT Y TEE RS GRIMNGCAT
PETEARAGTTABAG polynucleotide

GARFTGAC(
GTGGTTTAA
CGGGCTTAA
TATTTTCTT(

G GBieans G

SN

Bdds 5T GA
GCGC]

CCAG

polynucleotids
sequence

HCACA
TACGC(
[GGCT]
CGTGA

MUGCCS AG AN AT CR eI TATOCGATA
AT AT T R ATAGAAATAATTAAGTGAG
@é%ggé%ﬁggémemmaATGAAAC?CA
AAGGAATTGACBGGGGCCCGCACAAGCGGAGGAA
CATGTGGTTTAATTCGATGATACGCGAGGAAGCTTA
CCCGGGTTTAAATGTATGTTGCATTATGTAGAAATA
CGTATTTTCTTCGGAACTGCATACAAGGTGCTGCAT
GGTTGTCGTCAGCTCATGCCGTGAGGTGTCGGGTT
AAGTCCCATAACGAGCGCAACCCTTATGATTAGTTG
CTAACGGTTCAAGCCGAGCACTCTATTCACACTGC
CACCGTAAGGTGCGAGGAAGGAGGGGATGATGTC
AAATCAGCACGGCCCTTATATCCGRGGCTACACAC
GTGTTACAATGGTCGGTACAGCGEGTTGCATTTAG
GTGAGTAACAGCTAATGCCAAAAATCGETCTCAGTT

CGCGATTGGAGTCTGCAACTCGACTCCATGAAGTTG




TTGTCGTCAGCTCGTGCCGTGAGGTGTCGGCTTAA
GTGCCATAACGAGCGCAACCCTTATCTTTAGTTGC
CATCAGGTTTTGCTGGGGACTCTAAAGAGACTGCC

EBIBGETARBATGCGAGGAAGGTGGGGATGACGTCA

PCT/IB20G5/000822

AATCAGCACGGCCCTTACGTCCEEGGCTACACACG
TGITAGAATGGGGAGCACAGCAGGTTGCTACACGG

C

Cd
GA
de
B41716S GG
CTB&GGAG

AT

1@@€AATCO@@ﬁ NETEudcd CAGTT

GATCGA

GTLIbLAALLL
TTCGCTAGTAATCGCGCAT
hticanis NA ACAGTAA/
TAAGCGGUCAAGCGAAAGCGTTAAGTATTCCAC rRNA

5

ACGAT

FEBTRn
ceeggg% CTCARFRATGEEcaa

TCGCTGTTTGCGATACAC

FACBRLE GBAACK

GAATTGACG#$36GECCGGCAC

GT
C(

TT
G
CA
G
A4
T(
C(

C
G

2(

S

QOO

TATTCCA(

GTCGTCA
[GCCATA/
ATCAGGT]
[CGTAAG
ATCAGCA(
b TTACAAT
SACGTGA
SGATCGA;
ATTCGCT/
05/112993
pquence 14
NCACAGT
CGATACA

NCTCAAA(

GGTTTAATIG
,GGCHAAAHGCGC
TATTTTCTTEEEReiRey
BHPEE TG
\CGAGCGQ
FTTGCTGG!
\TGCGAGG
"GGCCCTT

GGGGAGC

TGCCAATC
AGTCTGCA
NGTAATCG(

PCT/1B200
6 O. dentic

T O T

GATGA

CGTG

AAGG]

ACAG
CGTA
ACCC

nis NA

NAACGATGAATAGMEEEM BT PABSTAATES CAAAAATCGETCTCA
CGGTAAGAGGCC
CCTGGGG
SGAATTGA

GTAC(
CGGG(

AT T

TACG(
[GGCT

CCGTQ
AACC(G
5GACT

ACGT(Q

CGCA %Q%@@%@&%T@%T
51000852 7 SEQRNG, Name T

BET G A AR ARG T O e YR TG CaAT
%@ﬁ%%@é@&@rﬂﬁ&%ﬁﬂ?&wmmm

#@g@é&%%%TCGGCAACGATGAAACT

AASEAGTCABSRRSGCCCGCACAAGCGRAGG
ASBTEPCECEBATMABATGATACGCGAGGAACCT

TACA TG TAGAACSEATGTTGCATTATGTAGAAA
@EM&%%%&%%TGCATACAAGGTGCT@C

rétgggég@ggg%&mccmmeGTGTCGG

G AT EESAAACIAGCGCAACCCTTATGATTAG
TS ECTONBRTCGAGCACTCTATTCACACT

ACCE PRAGECEACGAAGGAGGGGATGATE
% ACAC
CAGgGGGTTGCATTT

ACICCANAGAE TTARAARNISACTCCATGAAG
CETOrAATES A ulyATeleQtgRTGaT
oG EEAaeACAAGCG sequence

CCATOATA

> o >

>001000
=5

FEEGAACA

NCCTTAC
AAACGQ
TGCATGG
GGCTTAA
TAGTTGC
IACTGCCC
ACGTCAA
CACACGT

OSSR T]

I~

e

TFATCGTO
OIGCEATH
SALEASGT]
S TCGTAAG/
ATCAGCAQ
GTTACAAT

CT]

TTTGC

GGGGA

ACGA(

TGCG
GGCC

I'A'\I |\

TTAAATT
[CGGA
AGCT(

TTGGATTCGCTAGTAATCGCACATCAGCCATGGTG
CGGTGAATA

g@b@g@gﬁg&%&%\%@@mcaemmmeoem
A PR RGREE TAATAGAAATAATTAAGTGA
CEPACTGEGABGATGET CGGCAACGATGAAACT
HAGAEAETOGATAGGAGCCCECACAAGCGGAGS

M PERETRIAMYEATcATACGCBAGEAACET

TTGCATTATGTAGAAA
Téﬁl’éﬂ@&'@@@ﬁ%@?@ CATACAAGGTGCTGC
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Note: Lower case nucleotides are not present in the target DNA

sequence. They are added to the 5' region of the primer to aid in cloning.
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25 Suitable preparations of the vaccines of the present invention include
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assessed in animal species such as mouse or dog, particularly dog.
According to the present invention, vaccines against a variety of
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35  diluent or carrier. In a preferred embodiment, the vaccine formulation of the present invention

is composed of an aqueous suspension or solution containing at least one bacteria of the
present invention and/or at least one subunit protein, preferably buffered at physiological pH,
in & form ready for injection. In another preferred embodiment, the vaccine formulation of the
present invention is composed of inactivated whole cell preparations of at least #hree
40 Porphyromonas spp., for exampls, P. gulae B43, P. safivosa B104 and O, denticanis B106.



and vortexed for 30 seconds. Dilutions of 1:100 and 1:1000 were prepared

in BHI medium. 30 Aliquots of 100l of the 1:100 and 1:1000 dilutions were

spread on PRAS Burcella Blood Agar (BRU) plates (Anaerobe Systems).
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seven days. The total number of baéferial colonies and the number of

Black Pigmented Anaerobic Bacteria (BPAB) colonies were counted.
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Z 777z Fzafids & Zielrzents MafRwA"dhd OprF that can be used for diagnostic
polypeptides or for vaccine preparations include, but are not limited to ACNKDNEAEPYY,
YPVLYNFESNNYTYTGDAVEK, TGPGTNNPENPITESA, NDNNNKDFVDRLGA,
20 DLNGQINRLRREVEELSKRPVSCPECPDV, and ADPTGDTQYNERLSERRAKAV (SEQ ID
NOS: 128-134). The subunit protein can be recombinantly 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
25 of the above mentioned subunit proteins. The polynuclectide sequence of the bacteria can be
selected from fimA and oprF or a fragment or varant 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
30 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 ifclude elements to
control targeting, expression and transcription of the nuclele acid in a cell selective manner as

35 is known in the art. The expression vehicle can include a promoter for conirolling transcription
of the heterologous material and can be either a constitutive or inducible promoter to allow
selective franscription. Enhancers that may be required io obtain necessary transcription
levels can optionally be included.

Vectors can be introduced into cells or tissues by any one of a varfety of known

40 methods within the art. Such methods can be found generally described in Sambrook et al.,
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and infection with recombinant viral vectors.

The present invention further provides for combinations vaceines having at least one
of the inactivated or attenuated bacteria, nucleotide sequences, or polypeptide sequences of
the present invention, in combination with one or more additional immunogenic components.
Such a combination vaccine may produce in the vaccinated animal a surprisingly greater
effect than that expected by simply adding the effecis of each component administered
separately. Thus, a combination vaccine may stimulate a synetgistic production of antibody
in animals.

n 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 Q. denticanis 81 08, in combination with one or
more additional bacterial or viral immunogenic components.  Additional immunagenic
compenents suitable for use in combination vaccines of the present invention include, but are
not fimited to Canine Distemper Virus (CDV), Canine Adenovirus-2 {CAV-2}, Canine
Parvovirus {CPV), Canine Parainfluenza Virus {CPY, and Canine Coronavirus (CCV).

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

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 pharmaceutibaity acceptable and compatible with the active
immunogenic component. Suitable adjuvants include, but are not limitad to: mineral gels,
e.g., aluminum hydroxide; surface active substances such as lysolecithin; glycosides, e.q.,
saponin derivatives such as Quil A or GPI-0100 (United States Patent No. 5,877,081);

cationic surfactants such as DDA, pluronic polyols; polyanions; non-ionic block polymers, e.g.,
Pluronic F-127 (B.A.8.F., USA); peptides; mineral oils, e.g. Montanide I1SA-50 (Seppic, Paris,
France), carbopol, Amphigen {Hydronics, Omaha, NE USA), Alhydrogel (Superfos Biosector,
Frederikssund, Denmark) oil emulsions, e.g. an emulsion of mineral ofl 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
other polymers for use in a vaccine formulation. Additional substances that can be included
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it is preferred that the vaccine of the invention, when in a vaccine farmulation, be
present in unit dosage form. For purposes of this invention, an immunogenic amount, when
administered comprises about 1 x 10° - 1 x 10" inactivated bacterial cells, 0.1 pg — 1 mg of
purified protein, or 0.1 pug ~ 10 mg of nucleic acid. In a vaccine formulation containing
muitiple components, the same or lesser imrunogenic amounts can usefully be empiloyed.

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 sterlle 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, imtramuscular,
intraperitoneal, subcutaneous, intranasal routes, and via scarffication (scratching through the
top layers of skin, e.g., using a bifurcated needle). However, the vaccine is praferably
administered subcutaneously or by intramuscular injection. Other modes of adminisiration
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 18 wesks 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 prevenis periodontal disease in
companion animals. Also provided in the same or different container is a pharmacettically
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Compositions comprising a vaccine composition of the present invention formulated in a
pharmaceutically acceptable carrier can also be prepared, placed in an appropriate container,
and labeled for treatment of the indicated periodontal condiiion.

Determination of Vaccine Efficacy

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

The bacteria, polynuclectides, polypeptides, vaccines, and vaccine compasitions of
the present invention may be useful in treating or preventing companion animal periodontat
disease, bovine foot rot, coronary heart disease (dogs), or systemic Infections {dogs). In
additicn, the compositions of the present invention may also be useful in treating or
preventing certain illnesses in companion animals corresponding to similar illnesses in
humans such as coronary heart (or vascular or artery) disease, parotitis, oral maloder,
gingivitis, periodontitis, stroke, atherosclerosis, hyperiipidemia, increased incidence of pre-
term delivery of low birth weight infants, bacterial vaginosis and intrauterine growth
retardation (JUGR).

In a further aspect of the present invention, methods of assessing the sfficacy of a
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 ba
assessed in animal species such as mouse or dog, particularly deg.

According to the present invention, vaccines against a variety of petiopathogenic
bacteria can be assessed using the methods desctibed hereinabove, including but not limited
to, Porphyromonas, Bacteriodes, Prevotella, Tannerella (Tannerelia forsythensis, formerly
Bacteroides forsythus), and Treponema, which are designed for treating or prevénting a
pericdontal 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 hacterial species.

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 cuiiure can contain bacteria
different from those in the vaccine to evaluate any cross protection the vaccine may have
against other bacterial species.
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Clinical signs of disease which can be evaluated include increased levels of one or
more periopathogenic bacteria in the gingival crevicular fluid, plague, infected bone, or
gingival sulici, or changes in the amount of aveoiar bons, particularly in the periapical region of

10 the aveolar bone. The bone changes can be quantitated by, e.g., radiographic
measurements,

The present invention is further illustrated by the following non-limiting example and
accompanying figures.

13 Example 1
Companion Animal Crevicular Fluid Sample

Mierobial samples were taken from dogs and cats examined at veterinary clinics for
periodontal treatment, or dogs exaimined at either Pfizer Terre Haute or Pfizer Sandwich
facilities for normal check-ups, Dogs with periodonial pockets >3mm and cats with

20  periodontal pockets >2mm were included in this study. Dental indices (gingival index and
pericdontal index) and the periodontal pocket depths were recorded. Individual coarse
absorbent paper poinis (Henry Schein; Melville, NY} were aseptically inserted into ihe
petiodontal pocket. Upon removal, the paper points were immediately inserted into vials
containing Pre-Reduced Anaerobically Sterile (PRAS) Anaerobic Dental Transport (ADT)

25  Medium (Anaerobe Systems; Morgan Hills, CA).

Vials were transferred into a Bactron IV anaerobic chamber {(Sheldon Manufacturing,
Comelius, OR) and processed under 90% Ny, 5% Ha, 5% CO,. The paper points were
aseplically placed into 50 ul of PRAS Brain Heart infusion (BHl) medium (Anasrobe Systems)
and vortexed for 30 seconds. Dilutions of 1:100 and 1:1000 were prepared in BHI medium.

30 Aliquots of 100! 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 Bactetia (BPAB) colonies were counted. Individual BPAP
colonies were transferred to new BRU plates and re-incubated as above,

35 Clinical Isclate Characterization

Each clinical isolate was subjected to a number of biochemical analyses and 168
rRANA DNA sequence analysis, using primers DO056 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, Vancomyein, and Colistin disks (Anaerobe Systems) were placed on the

40 agar surface to determine the KVC resistance patterns of each isolate. Purified colonies were
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NNNLZ 58 ARANCNIN Ming primers D056 and D057 (Seq. ID No. 1 and Seq. ID No. 2;
Table 1) in triplicate. The PCR was carried out in 50 pl reaction volumes containing 1 x PCR
buffer (Life Technologies; Rockville, MD), 1.0 mi MgCl, 1.25 1M each primer, 300 pi each
deoxy-NTP, and 2.5 U Platinum Pfx DNA Polymerase (Life Technologies). The following
PCR cycle conditions were utilized: a two minute denaturation step at 84°C; 30 cycles of

Z

denaturation at 94°C for 40 seconds, annealing at 80°C for 40 seconds, and extension at
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 8700 thermocycler (Perkin Elmer Applied Biosystems; Foster City, CA) was
utiized for all PCR amplifications.

The resuiting PCR products were purified using the PCR preps kits (Promega Corp.:
Madison, WI) and pooled by isolate. The purified PCR products ware then desalted by drop
analysis against 25 ml sterile water using a 0.025 um nitrocellulose filter (Millipore Corp.;
Bediord, MA). The purified, desalted PCR products were subjected to DNA sequerce
analysis using the DyeDeoxy termination reaction on an ABl automated DNA sequencer
{University of Texas Genetics Core Facility, Houston, TX and Lark Technologies Inc.,
Houston, TX). Synthetic oligonuctectide primers D056, D0057, PEZ175-AP1, PFZ175-AP2,
and PFZt75-AP3 (Seq. ID No. 1-5, respectively; Table 1) were used fo obtain double
stranded DNA seguence. The resulling DNA sequences wers 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 maich 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 charactetistics 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. circurndentaria B52 (cat sample VHUP 2A), P. gulae B89 (cat
sample VHUP 3A), P. circumdeniaria BS7 (dog sample TH 1bC), . cangingivais B98 (dog
sample TH 1aC), P. salivosa B104 (dog sample TH 1bC), O. denticanis B106 {dog sample TH
1bE), and P. endodontalis B114 (dog sampie TH 2bA).
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minsges, apeadinal cooling step to 10 4C. A GggeAmp 9400 thegmocycley
(Perkygaglg%ﬁsr Applied Biosystems; Foster City, CA) was utilized for all

Efam;ﬁl Ications. The resulting PCR products were purified using the
PCROEFRIRRE Promega Corp® Madi€on, W1)'&nd pooléd by isdlate. THE
puriffeer@ereroducts were then desalted by drop analysis against 25 ml
steRlemvates usingai6h925 m nigrocellukpse filteggMillipore; Corp.; 45 0
BegiQudoMMArolhgpurified, degalted PER prodiycts were subjectgd to
DN ors?g%%rcl’%e analysis usingathe DyePeoxy t%rminationoreactiog on an 0
AB alﬁ), mated DNA sequencer

cangingivalis

Bacteroides levii 3 2 4 8] 0
Eubacterium brachy 3 6 0 0 0
ATCC33089

Peptostreptococeus sp. DT 3 4 8 1 1 8
Unidentified eubacterium 3 2 4 0 0 0
Porphyromonas canoris 2 2 4 o 0 0
Campylobacterium sputorum 2 2 4 1 1 6
Porphyromonas gingivaiis 1 1 2 0 0 0
Bactetoides fragilis 1 1 2 0 H o
Uncultured bacterium SHA- 1 1 2 0 0 0
54

Uncultured bacterium SHA- 1 1 2 0 0 0
219 .

Pasteurefla canis 1 i 2 0 G 0
Streptococcus bovis JBT 1 1 2 0 0 0
Entgrococeus galfinarum 1 1 2 0] 0 0
Fusobacterium alocis 1 1 2 0 0 0
Klebsieila oxytoca 1 1 2 0 0 0
Unidentified rumen 1 1 2 0 0 0
bacterium

Uncuttured bacterium 0 4] 0 8 3 19



(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
wWzdhsh 1 eespectively; Table 1) were used to obtain double 28ctramdsaoos22

DNA sequence. The resulting DNA 8&quences were used to search

publicly available DNA databases using a BLAST-N program publicly
available from The National Center for Biotechnology Information, USA.
Thaesbpgerial isolates were typgsybased on He.glpsest matgh identified By .
databas_e searc_hes. The 81%§,é§égatedgg’ not k&gse_a precise mact:gg,
suqaestina.itha may.represent a. novel pacleral genus/sp
yATomplete listing of all the isolates and their respective
chafsumisitiedas located in Talfle 2. Thé top nin2 most frequentlydsolatede
straiassamaevenemplified by the followingyisolatesy P. gulae;B43 (dqg 5
sar@g}g@@,mmch 4), P. cansulci B46 (dog sample VHUP 113), P.
circg)m e }:arisawggérfcat sample VHUP 2A), P. gulae B69 (cat sample
VHUE’ CS =) circumdentaria BUT (dog sample TH ibC), b. cangi*hgivalis6
BQS%(%H‘@’@ owdsie TH 1 aC), %, salivBsa 8104%(dog saniple TH 1 bC), 06
derfiesitii&/B 06 (dog sample TH 1 bER and P.@ndodontalis B114 (dog &
sangueickidi2lA). WO 2005/112993 PCJ/IB200%/000822 484 The 4 6
distibstion ofisolates.igishownyin Tablg 3. Tablg 3. Summary of the

nu bc(?er gf dogs and cats identified to harbor indicated bacterial species.
Isolate i g‘og # % positive # cat # % positive isolates dogs dogs isolates
cat¥eBERy riindids §arge 27016 31 8% 38 Pdtphyromdhas salfosa 270

17 8843 2 13 (macacae) Odoribacter denticanfs 26 12 23 6 3 19
Pouplaysiziasameansulci 12 8 35 0 0 01Porphymmonas 51 815900 4
endgdaptalis Borrhyromonas 30 8 15 15 4 25 ¢ircumdenglaria o
Bagergtijgeg gidaofaciens 10510000 Bacterozides fors&thus 436116
Porp?fyro dna®’4% 4 000 _cangingivalis Bactéroides leviiz 248 00
Eubacterfum brachy 336 0 0 0 ATCC33089 Peptostreptococcus sp. D1
3481 1 thdsitdestified subactprisani3hdsé p6cls ParphysormerTas eappdsntified

2 ZafdpREn{iRRPMPEAGaTLRGRUECINY # 4.1 1 6 Porphyromonas
gingivalisT%éL %i%va% companion animal periodontal isolales were deposited with the
5  American Type Culture Collection (ATCC), 10801 University Blvd., Manassas, VA, 20110,
USA, on August 8, 20601: P. gulae B43 (PTA-3618), P. cansulci B46 (PTA-361 9), P
circumdentaria B52 (PTA-3620), P. gulae B69 (PTA-3621), P. circumdentaria B97 (PTA-
3622), P. cangingivalis B88 (PTA-3623), P, salivosa B104 (PTA-3624), O. denticanis B106
(PTA-3625), and P. endodontalis B114 (PTA-3626).
10 Identification Of A Novei Genus/Species (Odoribacter denticanis)

During the course of this study we identified numerous clinical isolates whose 168
rANA sequences did not have highly similar matches in the available databases, indicating
that the bacteria may represent novel isolaies. One group of these isolates appeared to
represent a novel specles. Based on the data presented herewithin, we propose that this
15 novel species be pfaced into a new genus to be named Odoribacter gen. nov. The type strain
of Qdoribacter denticanis is strain B106" (= ATCC PTA-3625"; = CNCM 1-32257),

Odoribacter denticanis B106" was isolated from an adult, mixed breed, male dog of
unknown age with periodontal disease. A paper point sample was obtained from the
mandibular first molar which had a periodontal pocket of 4 mm in depth and a gingival index
20 of 1. The sample was processed as described above. The purified cells were subjected to
biochemical analysis using the RaplD ANA II clinical test kit (Remel; Lenexa, KS) and the
Vitek Anaerobe Identification (ANI) card system (BioMerieux Inc.; Durham, NC). Briefly,



Bacteroides fragilis 1 12 0 0 0 Uncultured bacterium SHA-112000 54
Uncultured bacterium SHA-112 000 219 Pasteurellacans 112000
Streptococcus bovis JBi1 12 00 0 Enterococcus gallinarum112000
Wosotraotisim alocis 112 0 0 0 Kiebsiella oxytoca 1 1 2 0 BUG/1B2605/600822
Unidentified rumen 112000 bact&ium Uncultured bacterium 000 6 3
19 WO 2005/112993 PCT/1B2005/000822 85 Isolate # dog # % positive

# cat # % positive isolates dogs dogs isolates cats AF132259 Pre vote/la

oulgEREhidl 20 H BessRlanaecusd il LBwhRaRdIGARIGRSISvere resuspended to
Staﬁm{lﬂgﬁc‘ijﬁ at%]\%.f %_939 Oréelogs gr%l' o\{r]e%llsd(?# ﬁ(iﬁl %@Pa ]AglA il test wells or the

Clostridium sp, 0 ] ate Fine sno
assHESAN GHbha rsubgetbifn & K‘f’é’ffoﬂe% $p. 6RIPEIBHED T%‘W@'@ period, the
X04skictbbainchemivrhie®sWRre 19997 Btkeptococcus Buis 012000
5CapnocytdpblagaismsQnb 2.0 0 Thel3oldtes tistad abovedepsesentthaseavel as

SpesigRiRabWers. %Ha@q&agmé@t@m&%&, @B@#@B@‘:ﬁ?ﬁ}dﬂitﬁﬁ ms}m%ta.ev and
perﬁ\ﬁﬂt%g% :ﬁjv%qgr %%}7 c?:gg%pw lin% comp s% u?%ﬂgm%?nlrﬂovgs”?frﬁrva?s ATCC

isolates were eposited WI Amierican 1y

(AT“&?E%ZM’%’FEJHN@F%?SP%R@A fna88hk, \Tﬂ”%?i’io Togpengin Atigtst 48997,

9, 20wterpdaguiie!BA3Pa et 36185 9% ahsUferBAS P TRGFI NHTEC 25285, and
10circRmpettes a2 lA-BR20) 2857g waeiBb3,(R,TAs3621),Pand 8 positive tests,

circiamdantayia 697 (PTA- 3622), P. cangingivalis B98 (PTA-3623), P.

salivosa B104 (PTA-3624), O. denticanis 8106 (PTA-3625), and P.

endodontalis B114 (PTA-3626). 10 Identification Of A Novel

Genus/Species (Odoribacter denticanis) During the course of this study

we identified numerous clinical isolates whose 165 rRNA sequences did

not have highly similar matches in the available databases, indicating



that the bacteria may represent novel isolates. One group of these

isolates appeared to represent a novel species. Based on the data
presented herewithin, we propose that this 15 novel species be placed
ica@sensgenus to be named Odoribactergen. nov. The typecaisaivohoos22
Odoribacter denticanis is strain B108T (= ATCC PTA-36257; = CNCM
1-3225T). Odoribacter denticanis B106T was isolated from an adult,

mixed breed, male dog of Junknown age with perij dorrhalgiséxasﬁ. A paper
point sample was obtaif#§jsfrom the znandibular {irst oldy which had a
periodontal pocket of 4, in depth and a gingival in&xfgo 8f 15 The
sample was processed as 5es%rib%d%b5ve%T burifidd BellE were
subjected to biochemigakanalysis-usingthe RaplD AISA # clihicgl test kit
(Remel; Lenexa, KS) and the Vitek Anaerobe Idelntifiétiéjh (ANg card
system (BioMerieux In23fairfant-NG). Brieflys: WO 28052112993
PCT/1B2005/000822 8 phacterial cells on Brucella bl§odsagar plates
grown to confluence were resuspenc?éd%o Ek/lcfarland;# %ecﬁjivglency.

The suspension was adddic-tozthezRapl2 ANAZH fest \gellao@;h% Vitek

ANI card and incubated_fgr 4 hours at 37 C. Followingghefin@bgtion
period, the results of the focRermcaf teStsAvefe reco@e@ 5';§I'a§_Ie 4
shows the results of RapH ANA 11 testingfor 0. (dentiEanjs gl(_igT as well
as 6 related bacteria. Of the 18 tests performed py th& R2plp ABAGI kit,
only two (LGY and IND¥@reapositive for @, denficangs B3OST. & =
comparison, Porphyrogigpas gingivalis ATCC 34 277§3r'évo‘ffellé
intermedia ATCC 25611, fannerdllaTorSythensis ATGE 43087, &
Bacteroides thetaiotadmieren AT&C 9148, Bg_ctaroic%s Eaaﬂi

h
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Porphyromonas gingivalis ATCC 33277
Bacteroides thetaiotaomicron ATCC 29148
Bacteroides fragifis ATCC 25285

Prevotella intermedia ATCC 25611
Bacteroides splanchnicus ATCC 29572

O. denticanis B108'

Tannerella forsythensis ATCC 43037
‘Reactive ingredients in each test:
nitrophenyl-8, D-galactoside
naphthylamide

Bacteria

5
10



vOdzaaaaa>CLCO DbNzazaaaado(D1E. cE. aonezzzaa
aaZ COTVODzzzzaaaNCLEc amaiv(LP,CE m5m n1lOa
Zzzaaaaz-oLcaacRa mOdNOzzzaaazo dad0zzzzzzzo
VBo®@s¢02890 SlIBzzzzzzzHa ocCOQQ 38nzzz ZCUIBWEG/EI0N22
vaCo olLLloa.' ma> coCD<y®mNazI4NnQ> C\t, LOCl)o
Co'coUNO-~aQo>Cl)(5 C)roO0O,LCNUGNVU"U~-cc~1. C_RI
-rgNCmQC.ytUCj,yUINO Gc.~2a oO)mC_CCdcmo)an?
W ca "a Cf) a g Poghenks) Baetar ealieondt ©; geptigenis-BI10Sh B gingivalig ATCC
m ¢ a ro9%Pé’.aePd Fugpbaot@ivm -musieatimm €ubspedieti nucleatum ATCC 23726 were
determined using the Vitek ANI card (Table 5). O. denticanis B106T yielded only 2
positive tests (INDOL and TTZ) whereas P. gingivalis ATCC 53977 vielded 5 positive
§ tests (INDOL, PO4, NAG, BANA, and TTZ). Of the 12 tesis that are in common
between the RapiD-ANA  and the Vitek AN! card, all vielded similar results. Using the
database supplied by Vitek, the Q. denticanis B106T isolate was incorrectly identified
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 AN! biochemical tests* of O. denticanis B106T and related strains.

Biochemical test 0. denticanis P. gingivalis F. nucleatum
B106' ATCC 53977 ATCC 23726

Gram Negative Negative Negative
INDOL Ay + +

PO4 - + -

PHC - - .
CNPG - - -
AGAL - - -
BGLU - - -
AGLU - - -
BGUR - - -
BLAGC - - .
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; POy, p-nitrophenyt phosphate;
PHC, p-nitropheny! phosphate choline; ONPG, o-nitrophenyl-8, D-galactopyranoside;
AGAL, p-nitrophenyl-a, D-galactopyranoside; BGLU, p-niirophenyl-p, D-

15 glucopyranoside; AGLU, p-nitrophenyl-a;, D-glucopyranoside; BGUR, p-nitrophenyl-§,
D-giucuronide; BLAC, p-nitrophenyi-B, D-lactoside; AMAN, p-nitrophenyl-a, D-
mannopyranoside; AFUC, p-nitrophenyl-a;, L-fucopyranoside; BFUC, p-nitrophenyi-3,
D-fucopyranoside; BXYL, p-nitrophenyl-B, D-xylopyrancside; AARA, p-nitrophenyl-c,
L-arabinofuranoside; NAG, p-nitrophenyl-N-acetyl-glucosaminide; BANA, N-benzyl-DL-

20 arginine p-nitroanifide; LEU, L-leucine p-nitroanilide; PRO, L-proline p-nitroanilide: ALA,
L-alanine p-nitroanilide; LYS, L-lysine p-nitroanilide; GGT, gamma-glutamyl p-
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WO 2005/112993 PCT/1B2005/000822 88 The biochemical reaction

patterns of 0. denticanis B106T, P. gingivalis ATCC 53977, and
Wygsbacterlum nucleatum subspecies nucleatum ATCC 23 728 AB2nes/000822

determined using the Vitek ANI card{Table 5). 0. denticanis B106T

yielded only 2 positive tests (INDOL and TTZ) whereas P. gingivalis

ATCC 53977 yielded 5 positive 5 tests (INDOL, P04, NAG, BANA, and

TTZ2). Oﬂﬂﬂ@m@eﬁé—’tﬁww‘i réWDHWrtHBWWNAMPMHE

the Vltel%r %@2 ’Il‘fj? '@ﬁﬁ@ ﬁi@%sxkﬁlﬁﬁaﬁ% database supplied

by Vitek, the 0 ficanis BLOBT iSolate was incorrectly identified as F.

nucleatum with a confidence level of 63% (data not shown). The
misiBlentificatiohhsidy FENdutene erack devisasmigeP as ReRreeifiethis triplicate

Vitek datalbgsiee Iibirheb| @ &4VEEKR AD INDoabemiacal beptsdmd 0D demtieantse PCR
B1 06T apdualatedstiains, ﬁlﬁ@ﬁﬁ@é@@f d€Shik %ﬂg%@'%%:g&'&%@'%&uence
”Uc'eatuéﬂ ’Q%QSOGEL%'FI\? I__(?.ﬁ é;l’a(f C gﬁézga%‘é; '& of atlve ’a\ éf Ynucieotsde

Negatlve INDOL +t + +
R -SetgEAgt happge Ceriuiesa %%@lcgwwawanmo gefticanis

B ANA - B OSW_E@ BidA garsasaqyegee memtedithaqtTiresOr denticanis B106 7 isolate was
related to members of the Bacteroides genus. The O. denticanis B108" 165 rRNA

gene sequence was most closely refated to the 165 rRNA gene sequence of
Bacteroidetes sp. oral clone FX069 (accession number AY1 34906) showing 96.3%
identity over 1,465 bp. Bacieroidez‘es sp. oral clone FX069 was isolated from a human
15  patient with necrotizing ulcerative periodontitis (NUP) during a study fo define the
bacteriai species associated with NUP in HIV-positive patients (Paster, B.l., &t al,
“Phylogeny of Bacteroides, Frevoteila, and Porphyromonas spp. and related bacteria”,
J Bacteriol. {1994), 176:725-732).
Phylogenetic analysis based on 168 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 welght mafrix choice”, Nucleic Acids
Res. (1994) 22:4673-4680). Phylogenetic trees were generated using the neighbor-
joining method (Saitou, N. & Nei, M. “The neighbor-joining methed: a new method for
25 reconstructing phylogenetic trees.” Mol. Biol. Evol. {1987) 4:408-425). 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, Bacieroides, Prevotella, Tannerelfa, etc.) is in agreemeni with
previously published phylogenetic trees for the cyiophaga-flavobacter-bacteroides
30 (CFB) group (Paster ef al.,, 1994, Sakamoto, M., et al., “ReclassHication of Bacteroides
forsythus (Tanner ef al, 1986) as Tannerella forsythensis corrlg., gen. nov., comb.nov.”
int. J Syst. Evol. Microbiol. (2002) 52:841-849; Shah, H.N. & Collins, D. “Proposal for
reclassification of Bacteroides asaccharolyticus, Bactercides gingivalis, and
Bacteroides endodontalls in a new genus, Porphyromanas.” Inf. J Syst. Bacteriol.
35 {1598} 38:128-131).

O. denticanis B108T 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 uncuftured 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



ADH URE GLU - THE - ARA - RAF - XYL Reactive ingredients in each
test: IND, tryptophan; P04, p-nitrophenyl phosphate; PHC, p-nitrophenyl
phosphate choline; ONPG, o-nitrophenyl-0, D-galactopyranoside; AGAL,
vweitbephenyl-a, D-galactopyranoside; BGLU, p-nitrophenyl-pcBiboes/o00822
glucopyranoside; AGLU, p-nitrophenyl-a, D-glucopyranoside; BLUR,
" p-nitrophenyl-S, D-glucuronide; BLAC, p-nitrophenyl-0, D-lactoside;
AMAN, p-nitrophenyl-a, D- mannopyranoside; AFUC, p-nitrophenyl-a,
L-fucopyseitedidénaBiRtE  tywenitoapisen\db reRifdcopyranasinieieB4Y been historical
p-nitrophstyk{iolD 2x%l@PyEAPRSIHRMALRA, %MHHH%”W@P} the Bacteroides genus

L-arabin Hé%p%é?ed%ﬁ"%hﬁﬁné?@l)h@@%l N)%?g yg) s%o eQ '9’1‘?1 GE syA hnicus

N- benzy DL 20 ar%mlne nltroa '?1 eucme itroan

L-proline'pnitroantide ALA ta ﬁ*ﬁeefﬁ ni%%ﬁ%?ﬁdaaf@«gpfewﬁf@ shares many

p-nittoarfi %O@W%W'@MWP@W@@MSMMMW%S genus. Our data
PCT/IB2606/Q0688a: 89t mitnzaniictbssTT dndeiphe By | detrazolives. Acanis 51067

arginine ,gkéﬁiﬁ)ta@ae@lda’ergbkﬁ@%rp-ﬁﬁgnomﬁ@%éﬁﬁat RS Rvides genus
RAF, req é se; XLY, xylose. tAbbreviations: +, positive; -, negative. 5

The 16S'r gene from 0. denticanis B106T was PCR amplified in
triplicate usingAthegprirRiersdl 1BO-(BEEYID DCh 663 andDEhESBA HY additionat
NO1R2) TheiRGRiRIauESs weranmeint, m@@%’@ﬁ@ﬁ%;ﬁ% %Q.h{ﬂﬁ@@sa and

to direct @H?ﬁ%%‘%@&%@&‘%@é% %‘rf‘?gﬂ’}l%%ltgt%h#ératl%?llnfﬁug anc} ciesai’ted The

searche é he non- regundant nucleotide database a

Center for BiStaeRNEIShy Thform&iSHR i s d%ﬁﬁ'&ﬁﬁlsﬁ'@ @i@@*ﬁes rRNA
16S rRNEBYErresdqtictie Ondreiiatstisakiehe (GEGIMiNaNiE3B168 Wispkitdound to
was relatedetdogrdrabersgé.ipreoBaetitraiddsgbisasdire Qeglentigamis the largest
B10§T 1&@@3&@b&@@@@ﬁ%§@p@’@§d@@%@@ﬁw J@?ﬁ?@réim%rﬂaﬁéed Fig. 2

rRNA g t oral.clone FX069
bt A LRoR) dhoe BGRASE it B 6B e R Bl s

sp. oral clc\)&r%egﬁ%o A T8I SRIE RS ﬁ@ﬂ%ﬁ%ﬁ?ﬁﬁ@%ﬁﬁreiatEd sequences
necrotizite SR HEGHoRRSEND Bisisatydidiyan eefiorsitided that all of
bacteriathﬁaedﬁeistasa@oiammﬁinmu Bérsddty spasiiive patients (Paster,

B.hoat aL, Pbﬁl@@@&w@wmrgg%angwe@g@o&aﬂﬁth%@m@mé1) The

Spp. an%éﬁl@t%mg{é@ 56D/ %ﬁ‘qﬁ &1%%4 957@{!%35 £32Nsescribed above was
Phylogeneﬂg Cp? 3/5| based on ces was

perform&0F25 es%:lfﬂgelsA 34 vergﬁﬁg fh@lD %ft?l{?&rgs(ﬁ'ﬁfﬁ??‘%%orﬁhe DNA
J.D., at éFqu"?f'Eﬁ RINA: Frimpisy Rt Tiere ReR sirdtiptef (SRS 1Bs 80e 1HditiRlewere
seq uen@é@mgrmﬂe Hetheguryireseeismebfare ightiagine Geitieas-Speaifiorgap results

penaltiemandaveiq Memataxheiaranly hﬂélﬁié‘s%édﬁarﬁ%sst@ﬂ%? ihe same species
22:467 346860 ybdyylogenetic trees were generated using the neighbor-

joining method Sac} ml\héh@r "The nigghbor-Jomlng method: a new

method for 25 Feconatricting pﬁgﬁngjen T il [Qroffeé(ﬁ?f"fl% 5 o the
4:406-458PBEBSHER 9onus, we 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 B1068" 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 | fimbtillin proteins of Porphyromonas spp.

O. denticanis B106" and Porphyromonas gulae B43 were subjected io

scanning electron microscopy to defermine the celfular morphology. Briefly, 36-hour



values were obtained using 1000 replicates. Fig. | shows the results of
phylogenetic analysis for the 0. denticanis 8106T isolate. The placement

of the major genera (Porphyromonas, Bacteroides, Prevotelta,
wWanumereitayetc.) is in agreement with previously published playiogmngticos:22
trees for the cytophaga-flavobacter-bhcteroides 30 (CFB) group (Paster at

al., 1994; Sakamoto, M., at al., "Reclassification of Bacteroides forsythus
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growth medium due to its ability to yield high density cultures during
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and P. endodonialis B114 (PTA-3626). The following clinical isolates yielded minimal

bone loss in the mouse periodontal model: P. circumdentaria B52 (PTA-3620) and P.
circumdentaria BO7 (PTA-3622). While varying amounts of bone loss were observed
25  beiween the clinical isolates, it should be noted that in each case, the amount of bone
loss cbserved was well above what was observed in the sham infected mice. Based



reduce operator error. The average bone loss is expressed as the

average bone loss/site/jaw in mm. Statistical analysis of the resulting data

was done with Systat (version 9), SigmasStat (version 2), and SigmaPlot
Woesiin 2000) available from SPSS Science Inc. (Chicago PICY/IBziskos22

shows the numerical results for the #p nine 35 isolates. Table 6.

Summary of the mouse periodontal disease pathogenicity trial. Isolate
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immediately T-tail cloned into the pCR2.1-TOPO vector (Invitrogen) using the

manufacturer's profocol and transformed into E. colf Top10F’ (Novagen; Madison, W1).

30  Transformanis harboring recombinant plasmids with the correct insert DNA were
identified by a combination of colony PCR, restriction enzyme digestion, and DNA
sequence analysis using DyeDeoxy termination reactions on an AB| automated DNA
sequence (Lark Technologies, Inc.). Synthetic oligonucleotide primers {Seq. 1D No. 8,
7, 8, 11-42) were used to obfain double stranded DNA sequence.

35 Cloning Of The P. gulae B43 FimA Gene Into Expression Plasmids
For the purpose of high-level protein expression, the F. gulae B43 (PTA-3618)
fimA gene was cloned into the pBAD/HisA expression vector (Invitrogen). Genomic
DNA was purified from a 5 ml culture of P. gulae B43 in BHI incubated at 37°C for two
days anaerobically using the genomic DNA exiraction kit (Promega Corp.). The fimA



mouse periodontal model: P. cansulciB46 (PTA-3619), P. salivosa B104
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35  an additional three hours. Expression of the recombinant FimA was detected by SDS-
PAGE and Western blot analysis using anti-Express serum {Invitrogen) (Figure 8). The

recombinant FimA proiein had a predicted molecular mass of 45 kDa.
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worklngdvoly te 86%40%1 3000 Bloli‘ea§tor gNew Brunswick Scient
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L- %mﬁ&%@@%é%é% %’dﬁeaeﬁ?@ﬁﬁ c%ﬂﬁ:?é‘lﬁ’t'%'zﬁm E6iCentbatibutes); this was
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35  These fragments were then sequenced directly in an attempt to avoid the introduction
of sequence arlifacts due to mutations that arise during PCR amplification and
subsequent cloning steps. The pooled mixtures were then subjected fo direct
sequence analysis using DyeDeoxy termination reaction on an ABI automated DNA




Wet cells of the E. colt BL21 transformant expressing recombinant AmA
from the 5 liter fermentation were harvested by centrifugation and
re-suspended in WO 2005/112993 PCT/IB2005/000822 96
phaosptaresduffered saline. The cells were mechanically lys@d: TABROAGIfgs22
centrifugation, the pellet was discar8éd. The supernatant was passed over
a Ni24 - affinity column, and eluted off using an imidazole gradient.
Fractions containing the recombinant protein were pooled, dialyzed to

remove (F8UFARFASSIK, T8RN AREIEStePIRBRficligsiig i BotiR priritre{SERMIND. 46-75)
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MGSGSGDDDDKLALM (SEQ 1D NO: 136) followed immediately by the sequence

35  beginning at glutamine-13 of OprF (SEQ ID No. 120). A clone containing the
appropriate plasmid was identified, and purified plasmid was isolated from a small-

scale broth culture using a QlAprep Spin Miniprep kit (Qiagen). This plasmid was
transformed into E. cofi BL21 cells (Novagen), and a clone was identified that

centained the appropriate plasmid.



97 sequencer (Lark Technologies). Synthetic oligonucleotide primers

(SEQ ID NO. 46-75) were used to sequence both DNA strands of the
amplified products. The nucleotide sequences encoding the OprF
Woeiag im P. gulae B43, P. cansulci B46, P. circumden®&FiEIBER5 000822
gulae B69, P. circumdentaria B97, P8 5 cangingivalis 898, P. salivosa

6104, O. denticanis 6106, P. cangingivalis 898, P. salivosa B104, O.
denticanis 8106, and P. endontalis B114 are depicted in SEQ ID NO. 111

to 119. Sequen.gl,g CORELED THY tHe B ah §eaughitaers thsedtopdeCusion protein
amplificaeioresste o gBAR ThasT@Pib ved; dstitdmensisiolf ep ieseabitherotein and a
actua;ll seg@giﬁe e@icthesmeaimeeasmé&hﬁaﬁfmay\@éﬁé}@éﬁ@R%C()%Bg'ﬁ%fng at
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PC2 buffe{, gQQ M each (%IN'It',P,b?54%O )Mol primer, 7. ] )
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sequencedqabHis MATPHE RINRISERX /RS SG A RMLRBARAEDR QPR sequence

consists oh By SNSRI deagHRNGE MRS 93%5%#%522&%%% the

ID NO: 13 %f owed |mmediatelyt|) the se%uenc 3 gln n _
glutaming T ¥ F B PR ESGR " B0 KB O Melifiy gAEY Glutamine-13 of
approprigfe pRERA Vs 1denfiiregs sprfahinifite praspristeveiasiviskateefidentiied,
a s¥hall-asdatiabrath eeltuliscasidgiad|dyrepSpibrdlinprepKiuéRingem)ep Spin
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2005/112993?%%TIIBZQOS/?)QOF(%%% SURAIRREAIE G ferrinal
sequence of th Xpressio 3 ion Of The Recombinant OprF Protein

E. cofi BL21 cells that express recombinant OprF (fused at its N-terminus o

35  SEQ ID NO: 137) were utilized for expression studies. A frozen stock was thawed,

seeded ai a 1:5000 dilution into 2 X YT medium containing 50 pg/ml kanamycin sulfate
(1.6% tryptone, 1% yeast extract, 0.5 NaCL), and grown in a 5 liter working volume
BioFlo 3000 Bioreactor (New Brunswick Scientific; Edison, NJ) at 29°C with a 100 rpm
agitation rate until Agxs was 2.5-3.5. The cultures were then shifted to 42°C to induce



expressed from pBAD/Thio-TOPO: oprF should consist of the thioredoxin

protein and a 14 amino acid residue linker followed immediately by the

sequence beginning at glutamine-13 of OprF (SEQ ID NO. 120). A clone
wabnteinitgsthe appropriate plasmid 5 was identified, and puEfigdBAetsymids22

was isolated from a small-scale brotf culture using a QIAprep Spin

Miniprep kit. This plasmid was transformed into E. co/i BL21 cells, and a

clone was identified that contained the appropriate plasmid. The oprF

gene laékifigrmeesiey dhec divtoiRtgtubaisiial peptdbons s amos.ciiveds were

into twordifterensdéakpretsio pgiasrasiBeth aithesasplagaits RAGORE sample
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BL21 cells that express re¢mmbinasis VarkciffuBtid aits Miderminus to 35
SEQ ID NO: 1g7hesiegdlilized Jps exuassiaisiidings AQZemsinaWas wo

thaWEdin%&%qg%f%}?r% ? %Q%HHQ‘AB&@ ﬁ?e%ié}&irngg: %{é@ ggré %@éﬁ eﬁs ;a MPL

g/ml kanamycin sulfate 16% tryptone 1 yeast extract

gr8vn i ABATEIYSH Qﬂﬁ&e\)%?ﬁ%‘ﬁépﬁfo%@gﬁﬁ@ VB dnieaise B ﬁﬁ&“f{‘bed
ScientiftrEHisBrad i@ essiithielaorfim bagstatiGrnatieatonil AR wasiays
2.5-3.5 ffheieulthee ivetkerthian shiftedisee 426 adadane Wede2H5/H:1 2098 usly
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Wet cells of the E. coil BL21 transformant expressing recombinant OprF
from 5 the 5 liter fermentation were harvested by centrifugation and
re-suspended in phosphate-buffered saline. The cells were mechanically
weedisholewing centrifugation, the pellet was discarded. Thersuipesnasait:
was passed over an ion exchange ¢@lumn, and eluted off using a NaCl
gradient. Fractions containing the recombinant protein were pooled,
dialyzed to remove the NaCl, and filter-sterilized 10 using a 0.2 m filter.

Whole@@slb B ¥etenindene patatiinde SVtan batah of Begiilac B3 Wagk grows;
in a fermentor as described above apgspligdpto 1 liter porgigns. The cells
in each 1 liter fraction (4.4 X 1012 to}c%ISP. gulae B43 cells) were

inactivated by the following treatments exposure to 0.4% fSthalin'38F @ loss (b)

bone

24 hours at 288%@%bosure to 10 mM binary ethylene-imine (BE[) at pH 8.5
for 48 Fhours BB 7@ihheilliRg $6960C d0n 30 MUIMHes.00eby0 KoNSECIlive  NA
days, and exparsureDio air for 48 hours. Following the BEI treatment, the
BEI was inactiygtggd; by treatment with 50 mM sodium thiosulfate. The

cells were collected. by, rifugation. The resultant cells pellets were
re-su\é&peendedl:!y?sn%t 2‘%;? rﬁ@gg%}l%ldin%‘%gﬁnaﬂ'%che%%ﬁén 9EP4# 2N 1010100
cells per ml. YEEAIM of each of the inactivated cells was mixed with 7 ml
of MPL + TDR#aeavant (Sigma Corp.) yielding a final concentration of 1.0
X 1010 cells Faenanh. Wholegesibhactesis pieparationsfthe@thersight .
top clinical isplatgs;{3. @ansulci 846, P. circumdentaria 852, P. gulae 869,
P. circumdentari%a%sw, P. 25 cangingivalis 898, P. salivosa 8104, O.
denticanis 8106 and P. endodontalis 13114) or other pigmented
anaerobic baﬁ@?ﬁ can be prepared in an identical fashion. Homologous
Vaccine Effic#y InFMindsin homologous vaccine efficacy studies, mice
were immunizgidvarith two injections of 0.2 ml each of the above

mentiened ineihaied P- @yasBASCalninMEL S0sTOMAtA
three weeks %B&,@gg@e Iguce were infected as previously described with P!
guise B43 two, W_eefgs following the booster immunization. Forty-two days
following the $fEE&(8n, the mice were sacrificed and processed as
previously de¥ibed. Table 7 shows the numerical results of bone loss
measuremenish TablerfBiMouse homologous vaccine efficacy study

results. Grouggyaesiiaogen Challenge Mean Std. SEM Net % % bone

Dev. bone bg@g\}g%pe loss loss loss (a) loss (b) A PBS with RIB) None
0.0686 0.00862 0.00216 O NA (c) NA MPL+TDM WO 2005/112993
PCT/82005T66052 10076 RSP VARER0SEH RBh HRIRIE MEARISIIA SEMB4.9
Net bone DeaBiaebofe bone loss loss loss (a) loss (b) adjuvant B

PBS with RIBLRgEE3977 0.112 0.0107 0.00266 0.0434 100 NA

with RIBI
MPL+TDM

adjuvani

G BEl inactivated Pg B43 0.107 0.01581 0.0038 0.0384 NA 157.4
P. gulae B43

with RiBi
MPL+TDM
adjuvant
H Heat Pg B43 0.0845 0.0113 0.00281 0.0159 NA 65.2
inactivated P,
gulae B43
with RIBI



MPL+TDM adjuvant C PBS with RIBI Pg B43 0.093 0.0188 0.00471

0.0244 NA 100 MPL+TDM adjuvant D Formalin Pg 53977 0.098 0.0146

0.00364 0.0294 67.7 NA inactivated P. gingivalis 53977 with Rounds
Vlpavs N2 Formalin Pg 53977 0.0932 0.0109 0.00271 0.0226 BB 704300822

inactivated P. gingivalis 53977 witf?'RIBI MPL+TDM adjuvant F

Formalin Pg B43 O 082 O 0128 0 00319 0. 0134 NA 54.9 |nact|vated P.

0.107 G h51 60058 0.0354 HAS 15@
adjuvant H Heat Pg B43 0.0845 0.014% 0.06381 0.0159 N

lV

,|r|m= (3 vatggd PO B 3 %

Iae B43 Wlth QIBI MEL-'-TDMme

0

inactivated P. gulae 843 with RIBI VR%2005/112993 loss  loss (a) loss (b)

PCT/113200610608%22 101 Group Vaccinogen Challenge Mean Std. SEM
Net % % bogg &y, bone bone bone loss loss loss (a) loss (b)

0N aghiat | aer%ﬂ%’l:f 9 Ry B0/ 66:6,06RYH- Gbé3 GRO6 Ny 6

24.6 mactlvaat l%n gulae

inactivated
gulae B43

with RiBI
MPL+TDM
adjuvant

10

15

20

25

{a) Percentage calculated based on group B as the positive control group.
{b) Percentage calculated based on group C as the positive control group.
{c} NA = Not applicable.

Figures 10, 11, and 12 graphically display these results. Figure 11 shows the
percent bone loss for the control experiment. Vaccines containing formalin-inactivated
P. gingivalis 53977 and either Freund's complete/incomplete or MPL + TDM adjuvanis
reduced the bone loss induced by infection with P. gingivalis 53977 by approximately
32% and 43%, respectively. Figure 12 shows the percent bone loss for the test
experiment. Vaccines containing seither formalin-, heat-, or air-inactivated P. gliae B43
and MPL + TDM adjuvant reduced the bone loss induced by infection with P. gulae B43
by approximately 45%, 35%, and 75%, respeciively. Based on these data, it can be
concluded that the formalin-, air-, and heat-inactivated P. gulas B43 vaccines were
efficacious in their ability to reduce bone loss induced in this superinfection model.
Exirapolating this daia into the clinical setting, these three vaccines would likely be
efficacious in the prophylactic prevention of pericdontal disease and may well prove
efficacious in the therapeutic treatmeni of pericdontal diseass.

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 Q. denticanis B106 cells in MPL + TDM adjuvant
three weeks apart. The mice were infected as previously described with either P. gulae
B43, P. gulae BEY, P. salivosa B104, or O. denficanis B106 two weeks following 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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previously deschiBetPt PEBIR#E%hows the numerical results of bone loss
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0.00333 959 1tiidAd AN £/l 22 8104 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. safivosa B104 challenge.
Extrapolating this data info 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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surrounding the access pori was siched using a 40% sulfuric acid gel (Scotchbond

Etching Gel, 8M; St. Paul, MN). In order to prevent any impact on viability of the

challenge material by residual bleach solution or acid gel, the root canal was flushed

from the inside out, using an endodontic needle (27ga., Dentsply Pharmaceutical; York,

30  PA) and copious amounts of sterile saline. The access area and canal were dried with
sterile paper points.

The challenge material was prepared by growing P. gulas strain B69 on

Brucella blood agar {Anaerobe Systems; Morgan Hill, CA), and incubating at 37°C in an

anaerobic environment (5% Hs, 5% €O, 80% Np). Cells wers harvested and
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in the analysis @fiyaient vaccine Efficacy Evaluation in Canine Challenge Model

Following maodel development, a study was conducted in dogs to test the

35  efficacy of a trivalent vaccine preparation. The trivalent bacterin cortained formalin-
inactivated P. gulas (B43), P. safivosa (B104), and O. denticanis {B106), adjuvanted

with Quil A and cholesterol at 50 pg of each per dose. Each bacterin strain was
assembled at an approximate concentration of 1 x 10'" CFU/vaccine dose. Three

groups of eight animals with adult dentition were used in this study. Dogs In the first

40  group {T01) were vaccinated intramusculasly (IM} with 1 mi of the frivalent vaccine,



dental radiographs. Briefly, this consisted of a trained observer examining

the radiographs, noting abnormalities and marking the degree of

abnormality for each dog on a Visual Analog Scale. Secondly, areas of
waffmoted sone evident in radiographs taken 0, 6 and 12 wedKs foiko0niiep822

challenge were measured using an'&tea 20 measurement tool within the

radiograph software. This consisted of demarcating the rough diameter of

visible |&sipecon i@ naid grapiTaSingctrs Seraigheinacoressiummént tofoiterile

within Sghiek GPRGofvsuel hranmthennesutingiistanemsthsnapRrOXimatayveek

area of |esion ve!awe%teﬁmaeﬁatm@seﬁ eas el IS ToeCReh Q&Qnsszramn,
and tabulate

25 Anal fr a both m suggeste
that the %rwar el@sfy %r?éz eSlerlocg!{)r%‘%a Bofh t‘f?ar?"?ﬁeﬁleoig 8! l?% e” was
20) 51t wigkicgserd uﬂédhﬁdﬁ?tt%a%ﬁjél‘ftﬁlaf“abl‘é%rsﬂé?é“eﬁéﬂIé?‘fb@?h aﬁerwaowmg
been dewditogien. dHibw evot rdsethuBegsfind i Foltiesd TGUantitatirg: challkgesd with
that occurreehin ertbreedinmeRtighal #ea dpatiaromedbenrghRasad @Rcribed in

two- d'mgm%a{ nt?@é«%‘%na% éfafm@%na)eagm}(ﬁgmﬁ@ ARARUTRLR fort to

methods would be mp e 3 Trivalent Vaccine Efficacy
Evaluatlrgﬁaﬁjl”@gﬁ?ﬁ% g%l%rﬂﬁaegﬁ\fodel Following model development, a
study was conBadrsEridosaciabat tHinB s eHRIREGSf S Al atefiediaRitimchine,
preparafioickEh £ ivalemirdvictedn digitiaindidgfepmalli pairiareti vasteth P agiilandard
(B43), Regmiyrsa{ B4 )sianthe) afe nliseaisctki08)oadivantags Wib Qidibktudy,

Aand CBRJS%S%@J% %9:9&;1%9%8% Bﬁfaﬂ‘é’éese at?f'?x?égéé'.r!‘fr%%aé&c}é"é‘ég were first

assembled ?t %Prom a ehconcen ratlon h_)l/vg "
dose. Tﬁer%%er 6hf) RSP SSRith %%)ul V& 1017 Were use igo the

study. Dﬂ%’”nTtﬁ}e’ﬂP@@Mt@ Fotf'ed m&%@b&e&%éﬂee%@maﬁwm then
(IM) withdlibnhiefl thengrialertvalcpme ssOWBD 05512898 polynomial function. The
PCT/IB20Q5/00882:b0fihh asenonen Toluang thins {102, deuns \WelRed and

sham V%‘r&'%&ﬁp%ﬁg &l psigele §£"'l@§or€éhd89%£99q}1‘(§‘déthﬁ@r%s, a_number

mtramuscularl lrgésgsau 0rgs%hw aturrerzeI {\{vee mterval&eé EEN  ved
admlnlsfrgfloﬁ hree Wee siﬁollowmg finara ﬁnsrira on, ANTMAars

wete an%*é%‘iﬁ@!yzéﬂdag‘%f@sémﬂé@eaﬁﬁ\%‘aé’ﬁ@ th&haHERge ‘Vﬁ%t@ﬂé?%ﬁ@ pbone
introduceddivity therebaicCanakpkthetairomdibalaeprémeldessénd first molars
following extirpasias o thenr ool dajeriakoegs Rdive I01Tanechddbgiougses for

were chaligngag av o3 JHHL GRS A RNRISHIOO RS ]Q&Hés%rﬂéadﬂm week 12
(B69), pre are(ﬂ %%rgbtﬁd in Exaﬁp Ie1 qgs in he

e W ey . returne re-c ]‘Ff hﬁ%‘a Bone reactivity
challengoe With Sterile me ia, in‘an eff G Mmeas ree ects

préced u?'é‘?"ﬁ)"kﬁa‘t@érféﬁp?{? Mé‘?ﬁl@@ﬁ“ﬁﬁﬁ?g‘@‘ﬂ'éﬂ%%?%ﬁ?ﬁlm re°°"er to near
radiograptnmiaehinee, LSt ek(r ] T DR-thetapasewken diryitdivesatidgrajvhpyocedural
capture gysiaminandptandaseedashmitee svaildhreevainaieaamdidwely@up To1
weeks folloyipg £4 ﬁJbﬂaﬂ%mEQ{nﬁ@ﬁt%%Q%ha@é}{b% t@eelgﬁﬂgmm%md the
were obtained, seque t,{la images rocr{n dog w eflrst re eca

0 _[acuy oae inﬁgl gglcﬁ*r mae dci%s in the

ere
against each OW] I’OU hTmag

15%ug- %PTG?BBR%M?Wﬁh&‘@éa?edﬁ‘@tﬁﬁwwtééﬁwﬁﬁ8* ?@éﬁi‘sﬁ?@&‘%‘&eﬁﬁé&@h of
sets werbetiobsereziliravinds ssiivgtech teate nivadig ralyiobcrates e thvacSide-degiated high

polynomiaifeuctian. abhpsareaaichent s roundingéreated damtily cross-reactivity
excluding teath,and.fihowas haRQuHingd.and

The radiographs became whiter following challenge, as opposed to darker, the

35  more intuitive direction in the case of bone infections. Bone reacts to inflammation and

infection in & dual fashion, both losing bone matrix as well as increasing surrounding

bone fo “wall off” the spreading infection. The mixed lytic-sclerotic lesions are typical of

those seen with several bone infections, bui are influenced by 1) the vitulence of the

pathogen, 2) the age of the animal, 3} the genetics of the animal, and 4) the amount of

40  trauma associated with the instigation of inflammaticn. The animals used in this study



the mean density of that area was recorded for each image. Thus, a

number representing the "whiteness" of the bone surrounding the tooth

roots was derived 20 objectively and made available for analysis. This
wWinipaber s termed the 'bone reactivity score” and is a rep RESEFRENSIH00R22

the mean bone density. The resultsffom this study are shown in Figure

21. The mean bone scores for animals in group T02 decreased, or
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again takenadisiwarkdbipe/alauis-0bly Ubskninewe RSt I BAlRRERI and
and Wer%&gqug%gyg@d@gmlar manner as described in Example 2. Figure

22 indicates the results of the bone reactivity analysis.

35 Example 5
Evaluation of Systemic and Local Reactivity to Vaccine

An evaluation of systemic and jocal tissue reactions to the trivalent vaccine in

combination with other vaccines administered to dogs was underiaken. Two groups of

5 dogs, approximately 6 weeks of age at the initiation of the study, were vaccinated IM

40 at 6, 9 and 12 weeks of age. Blood samples were collected prior fo each vaccination.



20 In this study, the animals reacted to the challenge procedure with

increased mean bone reactivity scores. This means that the radiographs

became darker, corresponding to a decrease in bone density (Figure 23).
wWehilesthiedeadiographs indicated significant lesions in both tRETTBRIAFE00822

TO2 groups, the bone in the non- vdtinated animals was much less

dense overall than the bone in the vaccinates. At 25 nine weeks, mean

bone reattinty seoresatitied daly-i@cgsiatdd alelisial geectpriE(2rweneek following

significagfly m&gﬁ%hg&?}emﬁ}@é%@r@a%&h G B0k d bRenda08ays as
in this Stuqu ﬁ‘r’g reﬁﬂ' o VXCQJ,%‘% 8[%9 ék&%ﬁ%l ateﬁ%ﬁmget&a%ﬂgb%?eﬁ# L:%Lared

the operator had'gréatly improved. It is postu actors

contr|bﬁé&%ﬁ?@%&%ﬁ%?%?@drﬁb%a oL (RS ARSI d‘s&%c?gtléﬁf\ﬁﬂfﬂ antigen
bon@ inferstishig/atied 1$tiheCyd drazseh aegienabatief iyl SEPIT Rerslogreand the foliowing
endodontigiieodebodrenriie pesiodonitisris:adorel aitbapefWitaol(Gayy), Canine

studylngaa’&mm'teé;\bt@; Qtux.a;é Iﬁé}tm&e(m@cgmgm&aﬁums Virus (CPI),

studies assaciate aI Le

in antlmlcréot%a?qén tonfgg a%yl/ stué%;,@g ?‘}é eﬂg%@aiﬁgttlgﬁw?g o a

Systemi®aTRITHERI1R d‘cﬁlglt?[w %%&ﬁé%}?é?ﬁiﬁ*ﬁﬁ S dratsniearats: The

locH! tisserslieiadtions 26 Tvetwiodietine ddeinat rceibmpirrietfedith degapination of

vaccinesiadeinisteredtjpicdg advidstendicriakepied, wid gooupsobdsethegystemic or

approximpgiehagiveekaofaogabthe initiation of the study, were

vaccinated IM 40 at f . ,
’flhrou Ou?tﬁn%é?c\’\{%ﬁ 9 u%%%te L %9 sc?nn]te §B§2§1(5 8%, éléciudmg

collected prior to eac vaccination W 200 993 PCTI

107 All &BER\ eSS StP (IR RETTSBRE %[‘ﬁ’d’?&&&i‘?’é’&&%%‘%"faf“ibe*
wetk follagree atisrrdtiplisatnms Bedipatenipredia iy e et iyifderence in
and recenelechtiratificise diyyspaiativalin Grpup Tl Wit dacdbraltedtwitht she art to
combinafigs, efidhedHvsHepkdacterin (prepared as described in Examples
3 and 4) at a concentration of 3 x 108 CFU of total antigen 5 and
adjuvanted with Quil A and cholesterol at 50 pg of each per dose, and the
following modified live and killed viral components: Canine Distemper
Virus (CDV), Canine Adenovirus-2 (CAV-2), Canine Parvovirus (CPV),
Canine Parainfluenza Virus (CPI), and Canine Coronavirus (CCV). Group
TO2 received the trivalent bacterin at a concentration of 3 x 106 CFU and
the same combination of viral components. The 10 results in Figure 24
illustrate that the trivalent vaccine, when added to a combination of viral
components typically administered to puppies, did not cause adverse
systemic or local reactions in the test groups. Throughout this application,
various patent and scientific publications, including United States patents,
are referenced by author and year and patents by number. The 15
disclosures of these publications and patents are hereby incorporated by
reference in their entireties into this application in order to more fully
describe the state of the art to which this invention pertains. -108-
CLAIMS 1. A vaccine for treating or preventing periodontal disease in
companion animals comprising inactivated whole cell preparations of P.
gulae 343, P. salivosa 3104 and 0. denticanisBIl 06



and a pharmaceutically acceptable carrier. 2. The vaccine of claim 1,
wherein the bacteria were inactivated by formalin. 3. The vaccine of claim
1, further comprising at least one of Canine Distemper Virus (CDV),
Canine Adenovirus-2 (CAV-2), Canine Parvovirus (CPV), Canine
Parainfluenza Virus (CPI), or Canine Coronavirus (CCV). 4. Use of a
vaccine according to any one of clangs1-3 in the manufacture of a
medicament for treating or preventing periodontal disease in companion
animals in need thereof. 5. A kit comprising, in at least one container, a
composition for treating and preyaniifigsperiodontal disease in companion
animals comprising a pharmaceutically acceptable carrier and inactivated
whole cell preparations of P. gulae B43, P. salivosa B104 and C.

LA %%@H@%Ftr%{(ﬁga%n}%ﬁﬁﬁttﬁ% ;Etr%gg?ﬁé QQES %Sc%ﬁgér%r? réﬂti%gis comprising

Instructions in Itis use r treating or preventin
inactivaige yoal f@@@a@@fﬁt@ﬁg@ﬁ,@ﬂgﬁ,ﬁ@sP salivosa B104 and Q. denttcamsBi 06

and a pharmaceutically acceptable carrier,
2. The vaccine of claim 1, wherein the bacteria were inactivated by formalin,

3. The vaccine of claim 1, further comprising at least one of Canine Distemper Virus (CDV),
Canine Adenovirus-2 (CAV-2), Canine Parvovirus (CPV), Canine Parainfiuenza Virus (CPI), or
Canine Coronavirus (CCV).

4. Use of a vaccine according to any one of daims 1-3 in the manufacture of a medicament

- for treating or preventing periodontal disease in companion animals in need thereof.

5. A kit comprising, in at ieast one container, a composition for treating and preventing
periodontal disease in companion animais comprising a pharmaceutically acceptable carrier
and inactivated whole cell preparations of P. gulae B43, P. salivosa B104 and Q. denticanis
B106; wherein the kit further comprises a set of printed instructions indicating that the kit is
useful for treating or preventing periodontal disease in companion animais,



