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20 Periodontal diseases are bacterial-associated inflammatory diseases of
the supporting tissues of the teeth and range from the relatively mild form of .
gingivitis, the non-specific, reversible inflammation of gingival tissue to the
more aggressive forms of periodontitis which are characterised by the
destruction of the tooth's supporting structures. Periodontitis is associated

25  with a subgingival infection of a consortium of specific Gram-negative
bacteria that leads to the destruction of the periodontium and is a major
public health problem. One bacterium that has attracted considerable
interest is Porphyromonas gingivalis as the recovery of this microorganism
from adult periodontitis lesions can be up to 50% of the subgingival

30 anaerobically cultivable flora, whereas P. gingivalis is rarely recovered, and
then in low numbers, from healthy sites. A proportional increase in the level
of P. gingivalis in subgingival plaque has been associated with an increased
severity of periodontitis and eradication of the microorganism from the
cultivable subgingival microbial population is accompanied by resolution of

35  the disease. The progression of periodontitis lesions in non-human primates
has been demonstrated with the subgingival implantation of P. gingivalis.
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which is incorporated herein by reference. The complex consists of a 160

kDa Arg-specific proteinase with C-terminal adhesin domains (designated

20  PrtR) associated with a 163 kDa Lys-specific proteinase also with C-terminal

adhesin domains (designated PrtK). The C-terminal adhesin domains of the

PrtR and PrtK have homology with an haemagglutinin from P. gingivalis

designated HagA. The gene encoding HagA has been disclosed in the

international patent WO96/17936, the disclosure of which is incorporated
25  herein by reference.

SUMMARY OF THE INVENTION
The present inventors have identified a number of structurally and
functionally significant sequences from the 300 kDa multiprotein complex of
30  cysteine proteinases and adhesins which is a major virulence factor for
P. gingivalis. These sequences are set out in Table 1.



PAS2( R45) PAS2(K48) Site FNGGE SLANYTGHGSETAWGT LNTGVSFANYTAHGSETAWADE,
FDVACVNGDFLFSMPCFAEALMRA | GNCCl TAQFDYVQPCFGEVI TRV Prt R45(426- 446)

Prt K48(432-453) Prt RA5(467-490) PrtK48(473-496) Adnesi n Bi ndi ng Sequence
(single letter code) Designation ABML(R45) ABM. (R44) | ABML(RL17)

ABML( K48) A@%ﬁg) ABML( K44) ABML( HagAl ) ABML(.HagA2) ABW‘

ABML( HagA4) (l gA5) ABML(HagA6) ABM2(R44) ABM2(R17) Al f\ ABMZ(KSQ)
ABM2( K44A) ABMR2( K44B) ABM2(HagAl ) ABM2(HagA2) ABM2( HagA3) ABM2( HagA4)-
ABM2( HagA5) ABM2( HagA6) ABMBCR44) ABMBEK39) ABMB(HagAl). ABMB( HagA2)

ABMB( HagA3) ABMB(HagA4) ABMA(R17) ABMA(R44) ABMA( K44A) ABMA( K44B)

Aol 1 S0 el Aaad oA SMRaNE) AR HRACRI ARNELLERATE ORI P0AS)

ABMA( HagA6) bt i f.  GEPNPYQPV
E&SNEFAPVQ\%EM&ES&%%(VWR%&%GT VNSTQFNPVKNL KAQPDGGDVVL KWEAPSAK
GEPSPYQPVSNL TATTOGOKVTLKWEAPSAK EGSNEFAPVQNL TGSSVGQKVTL KVWDAPNGT

VNSTQFNPV(NEZBAS AR K PG VENETESARIKV T LR BRI Rt on
QFNPVQNL TGSEYE K V] PNGT_ OFNPVONL TGSAV LKVWDAPN .
FAHVQNL TGIAVGIA T NGT TWQAPASD | PAS1(R4S) -
QFNPVONL TAEQAPNSNVDAI CRUKARASK B |"KEGL TATTFEEDERFATK48)
DYTYTVYRDGEEtREG T FFFEEDGWAVASYEYIN s RBERKAIMEE. TETTYRDAGMSAr4s)
SYTYTVYRDGHA KEG! § R8T B EDGVIRNCEN AN Y REXEFRY KRG TET TFEEDS\YATK48)
SYTYTI YRNI\,:A% A _ci%\v/ =1 T\‘/ DROLAT DYTYT\YRDGIKI KEG TETTEEEPGVAT
DYTYTVYRDGHGRECE TET FHEEDQVA R DR ARG R RECEPEl TFEEDRRPAYnation
DYTYTVYRDGTKT REGLTETTFEEDGVAT DYTYTVYRDNWWI AQNLAATTFNGENVAP
SYTYTI YRNN RSGVIETFF8RDET LGE'FNPYQPVSNLTATTQGQKVTLKWDAPSTK ABM1 (R45) :
PrtR44 (919-949) EGSNEFAPVONLTGSAVGQKVTLKWDAPNGT ABM1 (R44) .
PrtR17 {1375-1405) VNSTQENPVKNLKAQPDGGDVVLKWEAPSAK ABMl(Rl7)-
PrtK48 (681-711) GEPSPYQPVSNLTATTQGQKVTLKWEAPSAK ABM1 (K48)
PrtK39 (940-970) EGSNEFAPVONLTGSSVGQKVTLKWDAPNGT ABM1 (K39)
PrtkK44 (1393-1425) VNSTQFNPVONLTAEQAPNSMDAILKWNAPASK ABM1 (K44)
HagA (1837-1863) QFNPVONLTGSAVGQKVTLKWDAPNGT ABM1 (HagAl)
HagA (1381-1407) QFNPVQNLTGSAVGQKVTLKWDAPNGT ABM1 (HagA2)
HagA (925-951) QFNPVONLTGSAVGOKVTLKWDAPNGT ABM1 (HagA3)
HagA (474-499) FAHVONLTGSAVGQKVTLKWDAPNGT ABM1 (HagA4)
HagA (202-227) FAPVONLOWSVSGQTVTLTWQAPASD ABMl(HagAS)
HagA (2293-2321) QFNPVQNLTAEQAPNSMDATILKVWNAPASK ABMl(HagAG)
PrtR44 (865-893) DYTYTVYRDGTKIKEGLTATTFEEDGVAT ABM2 (R44) .
PrtR17 (1322-1350) DYTYTVYRDGTKIKEGLTETTFEEDGVAT ABMZ(R17):
PrtR27 (1580-1608) SYTYTVYRDGTKIKEGLTETTYRDAGMSA ABM2 (R27) .
PrtK39 (886-914) SYTYTVYRDGTKIKEGLTATTFEEDGVAA ABM2 {K39)
PrtK44 (1340-1368) DYTYTVYRDGTKIKEGLTETTFEEDGVAT ABM2(K44AY‘
PrtK44 (1606-1634) SYTYTIYRNNTQIASGVTETTYRDPDLAT ABMZ(K44BY
HagA (2236-2264) DYTYTVYRDGTKIKEGLTETTFEEDGVAT ABMZ (HagAl)
HagA (1780-1808) DYTYTVYRDGTKIKEGLTETTFEEDGVAT ABM2 (HagA2)
HagA (1324-1352) DYTYTVYRDGTKIKEGLTETTFEEDGVAT ABM2 (HagA3)
HagA (868-896) DYTYTVYRDGTKIKEGLTETTFEEDGVAT ABMZ (HagAd)
HagA (415~443) DYTYTVYRDNVVIAQNLAATTFNQENVAP ABM2 (HagAS)
HagA (2502-2530) SYTYTIYRNNTQIASGVTETTYRDPDLAT ABM2 (HagA®6)
PrtR44 (946-971) PNGTPNENPNPNPNPNPGTTTLSESF ABM3 (R44)
PrtK39 (967-989) PNGTPNPNPNPNPNPGTTLSESF ABM3 (K39)
HagA (1860-1881) PNGTPNPNPNPNPGTTTLSESF ABM3 (HagAl)
HagA (1404-1425) PNGTPNPNPNPNPGTTTLSESF ABM3 (HagA2)
HagA (948-969) PNGTPNPNPNPNPGTTTLSESF ABM3 (HagA3)
HagA (496-513) PNGTPNPNPGTTTLSESF ABM3 (HagA4)
PrtR17 (1278-1297) WIERTVDLPAGTKYVAFRHY ABM4 (R17)
PrtR44 (1028-1043) WRQKTVDLPAGTKYVAFRHF ABM4 (R44)
PrtK44 (1296-1315) WIERTVDLPAGTKYVAFRHY ABM4 (K44A)
PrtK44 (1565-1584) WROKTVDLPAGTKYVAFRHF ABMA (K44B)
PrtK3S (1116-1135) WYQKTVQLPAGTKYVAFRHF ' ABM4 (K39)
HagA (2191-2211) WIERTVDLPAGTKYVAFRHY ABM4 (HagAl)
HagA (1736~1755) WIERTVDLPAGTKYVAFRHY ABM4 (HagA2)
HagA (1280-1299) WIERTVDLPAGTKYVAFRHY ABM4 (HagA3)
HagA (824-843) WIERTVDLPAGTKYVAFRHY ABM4 (HagAd)
HagA (2012-2031) WYQKTVQLPAGTKYVAFRHF ABM4 (HagA5)
HagA (1556-1575) WYQKTVQLPAGTKYVAFRHF ABM4 (HagA®6)




PNGTPNPNPNPNPNPNPGTTTLSESF  PNGTPNPNPNPNPNPGTTLSESF  PNGTPNPNPNPNPGTTTLSESF

PNGTPNPNPNPNPGTTTLSESF PNGTPNPNPNPNPGTTTLSESF PNGTPNPNPGTTTLSESF

W ERTVDLPAGTKYVAFRHY \\RQKTVDLPAGTKYVAFRHF W ERTVDLPAGTKYVAFRHy

\RQKTVDL PAGTKYVAFRHF \WQKTVQLPAGTKYVAFRHF W ERTVDLPAGTKYVAFRHY

W ERTVDL PAg{%W:%jy W ERTVDLPAGTKYVAFRHY W ERTVDL PAGTKYV@E@IKME?/OO?“

WYQKTVQL PA PRHE WYQKTVOLPAGTKYVAFRHE  Prt RA5( 660- 689) ~Pr t RA4( 919- 949)

Prt RL7(1375- 1405) PrtKA48(681-711) PrtK39(940-970) PrtK44(1393-1425) HagA

(1837-1863) HagA (1381- 1407) HagA (925-B51) HagA (474-499) HagA (202-227)

HagA (2293-2321) PrtR44(865-893) PrtRL7(1322-1350) PrtR27(1580- 1608)

Prt K39( 886- TaBle 1PO0fihad340- 1368) Prt K44(1606- 1634) HagA (2236- 2264). HagA

(-1780- 1808) HagA (1324-1352) HagA (868-896) HagA (415-443) HagA (2502- 2530)
a WA Q) QO

Prt RA4( 946 Pt i _7,gA (1404-1425) HagA
L RE7E ] 141028 Pogpation

(948- 969) F ) PITR

Prt K44(1296- 1315) Prt K44(1p65-1584)
HagA (2461-2480) WYQKTVQLPAGTKYVAFRHF ABM4 (HagA7)
HagA (1100-1119) WYQKTVQLPAGTKYVAFRHF ABM4 (HagA8)
HagA (644-663) WYQKTVQLPAGTKYVAFRHF ABMA4 (HagA9)
HagA (372-392) ERTIDLSAYAGQQVYLAFRHF ABM4 (HagAl0)
PrtR15 (1154-1169) | PAEWTTIDADGDGQGW ABMS5 (R15)
PrtR44 (976-991) PASWKTIDADGDGHGW ABM5 (R44):
PrtK15 (1172~1187) | PAEWTTIDADGDGQGW ABMS (K15)
Prtk39 (994-1009) PASWKTIDADGDGHGW ABMS (K39).
PrtK44 (1439-1454) PASWKTIDADGDGNNW ABMS (K44)
HagA (2068-2083) PAEWTTIDADGDGQGW ABMS (HagAl)
HagA (1612-1627) PAEWTTIDADGDGQGW ABM5 (HagA2)
HagA (1156-1171) PAEWTTIDADGDGQGW ABMS (HagA3)
HagA (700-715) PAEWTTIDADGDGQGW ABMS5 (HagA4)
HagA (1430-1445) PASWKTIDADGDGNNW ABMS (HagAS)
HagA (974-989) PASWKTIDADGDGNNW ABMS (HagA6)
HagA (1886-1901) PASWKTIDADGDGNNW ABMS5 (HagA7)
HagA (518-533) PASWKTIDADGDGNNW ABMS (HagA8)
HagA (2335-2350) PSSWKTIDADGDGNNW ABMS (HagA9)
HagA (243-258) PNGWTMIDADGDGHNW ABMS5 (HagAl0)
PrtR44 (919-938) EGSNEFAPVONLTGSAVGQK ABM6 (R44)
PrtR45 (659-678) GEPNPYQPVSNLTATTQGQK ABM6 (R45)
PrtK39 (940-959) EGSNEFAPVONLTGSSVGQK ABM6 (K39)
PrtK48 (681-700) GEPSPYQPVSNLTATTQGQK ABM6 (K48)
PrtkK44 (1394-1412) | NSTQFNPVQONLTAEQAPNS ABM6 (K44)
HagA (469-4388) EGSNEFAHVQNLTGSAVGQK ABM6 (HagAl)
HagA (1834-1852) DPVQFNPVONLTGSAVGQK ABM6 (HagA2)
HagA (1378-1396) DPVQFNPVONLTGSAVGQK ABM6 (HagA3)
HagA (922-940) DPVQFNPVQNLTGSAVGQK ABM6 (HagAd)
HagA (197-216) EGGNEFAPVONLQWSVSGQT ABM6 (HagA5)
HagA (2290-2308) NPTQFNPVONLTAEQAPNS ABM6 (HagA6)
PrtR44 (894-918) GNHEYCVEVKYTAGVSPKVCKDVTV ABM7 (R44)
PrtR17 (1351-1375) | GNHEYCVEVKYTAGVSPKKCVNVTV ABM7 (R17)
PrtR27 (1610-1630) | SHEYCVEVKYTAGVSPKVCVD ABM7 (R27)
PrtK39 (915-939) GNHEYCVEVKYTAGVSPKVCKDVTV ABM7 (K39)
PrtkK44 (1369-1393) | GNHEYCVEVKYTAGVSPKKCVNVTV ABM7 (K44)
HagA (2265-2289) GNHEYCVEVKYTAGVS PKVCVNVTI ABM7 (Hagl)
HagA (444-468) GQYNYCVEVKYTAGVS PKVCKDVTV ABM7 (Hag2)
HagA (1809-1833) GNHEYCVEVKYTAGVSPEVCVNVTV ABM7 (Hag3)
HagA (1353-1377) GNHEYCVEVKYTAGVSPEVCVNVTV ABM7 (Hag4)
HagA (897-921) GNHEYCVEVKYTAGVSPEVCVNVTV ABM7 (Hag5)

Accordingly in a first aspect the present invention consists in a
5 composition for use in raising an immune response against Porphyromonas
gingivalis, the composition including a suitable adjuvant and/or acceptable
carrier or excipient and at least one péptide selected from the group
consisting of:- '



PrtK39(1116-1135) HagA (2191-2211) HagA (1736-1755) HagA(1280-1299)
HagA(8§4 843) FbéA (2012 2031) HagA(1556-1575) WO 98/ 49192PCT/ AU98/ 00311
4 Table 1. Continued, Accordingly in a first aspect the present invention
consists in a 5 conposition for use in raising an i mune response agai nst
Por phyr ono 9 +§bg|valls the conposition including a supt g Juvant
and/ or acceptable carrier or eXC|p|ent and at | east one p pt| ected
fromthe group consisting of: WO 98/ 49192 5 FNGGE SLANYTGHGSETAMEW;~
LNTGVS FAN YTAH G S ETAWADP ; FDVACVNG@FLFSNPCFAE@k&gQE gTK

GNCCl TAQFDYVQPCFGEVI TRV, 5 GEPNPYQPVSNLTATTQEXKVT
EGSNEFASSQNL$ESA¥@§5¥LQK%Q@@§@QM VNSTQFNPVKNLKAQPDGGDVWLKWEAPSAK; CGEE' S PYQ
PVSNLTATTQ GKVTLKWEAP SAK ; EGSNEFAPVQNLTGSSVGCKVTLKMDAPNGT

10VNSTQFNPVONL TARYEPRENTAMRHRIBEZK:  QFNPVONL TGSAVGOKVTLKWDAPNGT

FAHVONL TGSAVGQKV FR AN EGTS MpC RGN QABVSGOTVTL TWOAPASD ;

NPVONL TAEQAPNSNEM A YTYTVYRDGTKI KEGLTATTFEEDGMAT
.EﬁTYTSy DGTKI KEGLIE%IFFDqgaéFE% YTVYRDGTKI KEGLTETTYRDAGVBA,

SYTYTVYRDGTKI KE@EPF‘WEWMQWWMM KEGLTETTFEEDGVAT

EGSNEFAPVQNLTGSAVGQKVTLKWDAPNGT;
VNSTQFNPVKNLKAQPDGGDVVLKWEAPSAK ;

GEPSPYQPVSNLTATTQGOKVTLKWEAPSAK;
EGSNEFAPVQNLTGS SVGQKVTLKWDAPNGT ;

10 VNSTQFNPVONLTAEQAPNSMDAILKWNAPASK ;
QFNPVQNLTGSAVGOKVTLKWDAPNGT;
FAHVONLTGSAVGQKVTLKWDAPNGT;

~ FAPVONLQWSVSGQTVTLTWOAPASD;
QFNPVONLTAEQAPNSMDAILKWNAPASK;

15 DYTYTVYRDGTKIKEGLTATTFEEDGVAT ;
DYTYTV?RDGTKIKEGLTETTFEEDGVAT;
SYTYTVYRDGTKIKEGLTETTYRDAGMSA;
SYTYTVYRDGTKIKEGLTATTFEEDGVAA;
DYTYTVYRDGTKIKEGLTETTFEEDGVAT;

20 SYTYTIYRNNTQIASGVTETTYRDEDLAT;

' DYTYTVYRDNVVIAQNLAATTEFNQENVAP;
SYTYTIYRNNTQIASGVTETTYRDPDLAT;
PNGTPNPNPNPNPNPNPGTTTLSESF;
PNGTPNPNPNPNPNPGTTLSESF;

25 PNGTPNPNPNENPGTTTLSESF;
PNGTPNPNPGTTTLSESF;
WIERTVDLEAGTKYVAFRHY;
WROKTVDLPAGTKYVAFRHF;
WYQKTVQLPAGTKYVAFRHF;

30 ERTIDLSAYAGQQVYLAFRHF;
PAEWTTIDADGDGQGW ;
PASWKTIDADGDGHGW ;
PASWKTIDADGDGNNW;
PSSWKTIDADGDGNNW;

35 PNGWTMI DADGDGHNW ;
EGSNEFAPVQNLTGSAVGQK ;



20SYTYT | YRNNTQ ASGVTETTYRDE, DLAT ; DYTYTVYRDNWVI AQNLAATTFNCQENVAP ; - S
YTYT | YRNNTQ ASGVTETTyRDPDLAT ; PN GI' PN PNPNPN PN PN P GITTLS ES F ;
PNGTPNPNPNPNPNPGTI TLSESF; 25PNGTPNPNPNPNPGTTTLSESF; PNGTPNPNPGTTTLSESF; W
ERTVDLPAGT KYVAFRHY ; WRQKTVDLPAGTKYVAFRHF; WYQKTVQLPAGTKYVAFRHF; 30ERT |

AYA . PAEWIT | DADGDGQGW ; PASWKT | DA o/ RASVKTI
B,I&D?EDGNN\N %"@@W’}f | DADGDGNNW 35PNGAMM  DAD GDGHNW ; E %@é\i{ GSAVGK
© D 98/ 49192PCT/ AU98/ 00311 6 GEPNPYQRPVSNLTATTQGQK; EGSNEFAPVQNL TGSSVGXK;
GEPSPYQPVSNLTATTQGQK; NSTQFNPVONLTAEQAPNS: 5 EGSNEFAHVONL TGSAVGK;
DPVQFNPVONL TGSAVGQK;  EGGNEFAPVQNL QWBVSGQT;  NPTQFNPVQNL TAEQAPNS ;
GNHEYCVEVKy TAGVSGRiS¥ SO AATI@GRHEY CVEVKYTAGVSPKKCVNVTV;

SHEYCVEVKYTAGVSP :@,\hﬂé Ky TAGVSPKKCVNVTYV;
G\IHEYC\/EVKYTAG\/SI%é% CVEVKYTAGVSPKVCKDVTYV; and

15G\|HEYC\/EVKYTAG€F§;§EW§\YRNFF‘€ATTQGQK; In a preferred enmbodi nent of the first
aspect of the preseabpvoRveRbAKNE; the conposition includes at | east one.

pepti degsel ect edEggNg%Bﬁqgg%Bmconsi sting of:- 20

DPVQFNPVONLTGSAVGQK ;

EGGNEFAPVQONLQWSVSGQT;
NPTQFNPVQNLTAEQAPNS ;
GNHEYCVEVKYTAGVSPKVCKDVTV;

10 GNHEYCVEVKYTAGVSPKKCVNVTV;
SHEYCVEVKYTAGVSPKVCVD;
GNHEYCVEVKYTAGVSPKKCVNVTV;
GNHEYCVEVKYTAGVSPKVCVNVTI ;
GQYNYCVEVKYTAGVSPKVCKDVTV; and

15 GNHEYCVEVKYTAGVSPEVCVNVTV.

In a preferred embodiment of the first aspect of the present invention,
the composition includes at least one peptide selected from the group
consisting of:-

20
FNGGISLANYTGHGSETAWGT ;
LNTGVSFANYTAHGSETAWADP;
PYQPVSNLTATTQGQKVTLKWDAPSTK;
SYTYTVYRDGTKIKEGLTATTFEEDGVAA ;

25 VTLKWDAPNGTPNPNPNPNPNPNPGTTTLSESF;

WIERTVDLPAGTKYVAFRHY;
PAEWTTIDADGDGQOGW; and
EGSNEFAPVQNLTGSAVGQK.
Where the composition includes more than one peptide the peptides
30  may be present in the composition as individual peptides or in multimeric
forms. Where multimeric forms are used the multimer may comprise
multiple copies of the same peptide, however, it is preferred that the
multimer includes differing peptides.
Peptides (PAS1 and PAS2) of Table 1 represent sequences of the Arg-
35  specific (PrtR45) and Lys-specific (PrtK48) cysteine proteinases which form
the active site containing the Cys-His catalytic dyad.
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FNGE SLANYTGHGSETAWGT; LNTGVSFANYTAHGSETAWADP; PYQPVSNLTATTQGKVTLKWDAPSTK,;
SYTYTVYRDGTKI KEGLTATTFEEDGVAA; 25VTLKWDAPNGT PNPNPNPNPNPNPGT TTL SESF;

W ERTVDLPAGTKYVAFRHY; PAEWTI DADGDGQGW and EGSNEFAPVQNLTGSAVGXK. Where the
conposition includes nore than one peptide the peptides 30 may be present
in the con‘p,?aigglj‘ﬁ& as individual peptides or in nultinerie~tRuGHeziiher e
multimeric forns are used the nultinmer nay conprise nultiple copies of the
sanme peptide, however, it is preferred that the rmultinmer includes differing
pepti des. Peptides (PASi and PAS2) of Table 1 represent sequences
of the Arg35 specific (PrtR45) and Lys-specific (Prtl<48) cysteine

prot ei nases whi chrfofdmdih i j . al hi h s-.H,s gatal ytic
dyad. WO 98/ 1319%51&3} ﬁg@?@%@i@f‘%w\ﬁg‘ ﬁ%@“&%ﬁ’%‘?"%&%&ﬁ?ibdgé"’(gABM

pepti des) ré‘bﬁ $8htheddHES K Brofinmdheein qanplex end Hagdramt tagethestweith- adhesi n
conpl ex and theoppateinaset angioe Isite sequencebichaveqirovarn &EbdefféitreSdsts§nthetic
sequencespr gﬁﬁaggh&ﬁmgffective as synthetic peptide vaccineS. 5In a second
aspect the grese t invenéion consists in a peptide, the peptide being

sel ect ed” f r om t he'dr HER™ aﬁgﬁ%ﬁhwre@emmﬁmﬁmsgmwmmmme
LNTGVSFANYTpéiBBieTbatapRelecttdARM@vNGTd Up cdnSMting JFAEALMVRA ;| GNCC | TAQ
FDYVQPC FGEVI T RV, GEPNPYQPVSNLTATTQEXKVTLKWDAP STK ;
EGSNEFAPVONLTGSAVGQKVTLKWDAPNGT ; VNS TQFN PVKNLKAQ P DGGDWL KW EAP SAK ;
15GEP S PYQPVSNL FAFSIOBERGFFHIOREMOTAK ; EGSNEFAPVQNL TGSSVGKVTLKWDAPNGT ;-
VNSTOFNPVONL TAEQARNSMBAN y Th HOWRARASK; QFNPVONL TGSAVGOKVTLKWDAPNGT :
FAHVONLISAVGEQ &&%ﬁﬁﬁg , \PVONLQAS VS GQTVTLTWQAPAS D
q:NPVQ\lIi__ﬁEQAPNQ\%X\I %I?EA YTVYRDGTKI KEG.TATT FEEDGVAT ;
DYTYTVYRDGTKI KEGCYETTRERIREATCEVITRWTYTVYRDGTKI KEGLTETTYRDAGVBA; 25 S
YTYTVYRDGTKI KEGL BRNe vbEv SR EX2YAébkirIRGPXFS¢XRDGTKI  KEGLTETTFEEDGVAT ; S YTYT |

YEt NNTQ ASGVTETTYRQP : VYRDNVVI AQNLAATT FNQENVAP ; S YTYT |
YRNNTQ | AS GVTET %&@%?S?W PRIBISBAPNPNPNPGTTTLSES F;

PNGTPNPNPNPNPNPG £ RHERPYKNLKAQPDGGDVVLKWEARSAK ;
15 GEPSPYQPVSNLTATTQGQKVTLKWEAPSAK;

EGSNEFAPVONLTGSSVGQKVTLKWDAPNGT ;

VNSTQFNPVQNLTAEQAPNSMDAT LKWNAPASK ;
- QFNPVQNLTGSAVGQKVTLKWDAPNGT;
FAHVONLTGSAVGQKVTLKWDAPNGT ;

20 FAPVONLQWSVSGQTVTLTWQAPASD;
QFNPVONLTAEQAPNSMDAI LKWNAPASK ;
DYTYTVYRDGTKIKﬁGLTATTFEEDGVAT;
DYTYTVYRDGTKIKEGLTETTFEEDGVAT;
SYTYTVYRDGTKIKEGLTETTYRDAGMSA ;

25 SYTYTVYRDGTKIKEGLTATTFEEDGVAA ;
DYTYTVYRDGTKIKEGLTETTFEEDGVAT;
SYTYTIYRNNTQIASGVTETTYRDPDLAT;
DYTYTVYRDNVVIAQNLAATTEFNQENVAP;
SYTYTIYRNNTQIASGVTETTYRDPDLAT;

30 PNGTPNPNPNPNPNPNPGTTTLSESF;
PNGTPNPNPNPNPNPGTTLSESF;
PNGTPNPNPNPNPGTTTLSESF;
PNGTPNPNPGTTTLSESF;
WIERTVDLPAGTKYVAFRHY;

35 WRQKTVDLPAGTKYVAFRHF;
WYQKTVQLPAGTKYVAFRHF;



PNPNPNPNPGTTTLSESF; PNGTPNPNPGITTLSESF;, W ERTVDL PAGI KYVAFRHY
gg&éQKTVDLPAGTKYVAFRHF; WYQKTVQL PAGT KYVAFRHF ; WO 98/ 49192PCT/ AU98/ 00311
8 ERTI DLSAYAGQQVYLAFRHF;, PAEWTI DADGDGQGW PASVWKTI DADGEDGHGW
PASVKKTI DADGDGNNW  5PSSVKKTI DADGDGNNW  PNGWM DADGDGHNW
EGSNEFAPV! ;. GEPNPYQPVSNLTATTQGOXK; EGSNEFAPVQVLW’OM}O
GEPSPY@V%% - NSTQFNPVONLTAEQAPNS; EGSNEFAHVONLT ; |
DPVOFNPVQNL TGSAVGQK:  EGGNEFAPVONLI OASVSGQT;  15NPTQFNPVONLTAEQAPNS: -
GNHEYCVEVKYTAGVSPKVCKDVTV:  GNHEYCVEVKY BAGVSPKKCVNVTV:;

SHEYCVEVKYTAGVSPKVCVD;, GNHEYCVEVKYTAGVSPKKCVNVTY,
20GNHEYCVEVKYTAGM§R§M§M%QQ%QYﬁ%QggYCVEVKYTAGMSPKVCKDVTV;and
GNHEYCVEVKYTAGVSPEVCVNVTV. ' In a preferred embodi ment of the
second aspect of FPHEFTHPARSBAREYWR5 j nvention, the peptide is selected fromthe
group consi sti ng rabwrrrBAIGEEHSWANYTCGHGSETAWGT; LNTGVSFANYTAHGSETAWADP; .

PYCPVSNLTATTCEQK¥I55%B@E§E§mW§0SYTYTVYRDGTKIKEGLTATTFEEDGMAN

53 PSSWKTIDADGDGNNW;

PNGWTMIDADGDGHNW ;
EGSNEFAPVONLTGSAVGQK;
GEPNPYQPVSNLTATTQGOK;
EGSNEFAPVQNLTGSSVGQK;

10 GEPSPYQPVSNLTATTQGQK;
NSTQFNPVQNLTAEQAPNS;
EGSNEFAHVQNLTGSAVGQK ;
DPVQFNPVONLTGSAVGQK ;
EGGNEFAPVONLOWSVSGQT;

15 . NPTQFNPVONLTAEQAPNS;
GNHEYCVEVKYTAGVSPKVCKDVTV;
GNHEYCVEVKYTAGVSPKKCVNVTV;
SHEYCVEVKYTAGVSPKVCVD;
GNHEYCVEVKYTAGVSPKKCVNVTV;

20 GNHEYCVEVKYTAGVSPKVCVNVTI ;
GQYNYCVEVKYTAGVSPKVCKDVTV; and
GNHEYCVEVKYTAGVSPEVCVNVTV.

In a preferred embodiment of the second aspect of the present
25 invention, the peptide is selected from the group consisting of:-

FNGGISLANYTGHGSETAWGT;
LNTGVSFANYTAHGSETAWADP;
PYQPVSNLTATTQGQKVTLKWDAPSTK;

30 SYTYTVYRDGTKIKEGLTATTFEEDGVAA;
VTLKWDAPNGTPNPNPNPNPNPNPGTTTLSESF;
WIERTVDLPAGTKYVAFRHY;
PAEWTTIDADGDGQGW; and
EGSNEFAPVQNLTGSAVGQK .

35
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VTLKWDAPNGT PNEWPNPNPNPNPGTTTLSESF; W ERTVDLPAGTKYVAFRHY; PAEWTI DADGDGQGW
and EGSNEFAPVQNLTGSAVGXK. 35 WD 98/ 49192PCT/ AU98/ 00311 9 As will be
readily apparent to persons skilled in this area these peptides nay be used
as antigens in diagnostic tests or as imrunogens in formulations. In a
third aspeq&oggﬁl resent invention consists in an antibody.p,pfRsfat 1 on
conprising antibodi es specifically directed against the conposition of the
first aspect of the invention or the peptides of the second aspect of-the

i nvention. The anti bodi es may be eithe® polyclonal or nonocl onal

antibodies. In a fourth aspect the present invention consists in a nethod

of 10 treating a i [ f.rom Por phyrononas, gin givalis |
i-nfection, the, ne%ﬁggpg%ﬁ%#?l&%ﬁgg%gﬁit%f’gfsgfllg)ﬁg‘ilfegq?ﬁﬁlsgﬁf)‘} €an effective
anount of tPRPUskes mye Biedysrantisens & diagaostic tedtsasmsdmmunogens ihn a

preferred efshadlationt. t he anti body preparation is administered as a nouth
wash or as a dentjfrice. 15ln,a fifth, aspect the pr.esent jnvention consists
in a method of tg("]&é%l lnrg ¥R Ctg?%gbe&e,{lpg’fveg.ﬁoﬁicﬁnﬁfgdf‘iaé‘ 3n4ed¥i on in an

i ndi vi dfal RfeEAGHOBE&pPEHTiIsingAntihosieseecifirallyatiteanted-againstshag adni ni st eri ng
to the indiconiptitiaofiRRUTSt &peti st theTRASIdP: B ?gldgf BPhxeas%Eng& .
effective ta% 'e&%%*éﬁ an |mmnﬁ.r2asr£ nae in the lP‘dIV ual directed agai nst
P. gingival3& pEvFALOp, hg fpr‘? IRSdN3E e genpgPelyelogal ehe several

met hods of 1pepedloralaptibhdisiss known in the art including standard solid

phase peptide sy ResSuth dSphded - : Al | Mtchell et
al ., 19168, J. tlsOr .ughem %%:.éé%%%%%ﬂhﬁgﬁﬁg&ggﬁﬁ&gﬁrﬁ%phtgﬁolg_coxycarbonyl
(Froc) “ami nt{)eaaé]igglss FPCL SHEPUIEIam 505 s Singivedis inggction  Yws, ” 3. Chem
Soc. Per ki n sthpd pomprisingad mBijteting pe pisec aubjestranhefficsivé Gaysan ofthal ., 1987,

J. | mmunol d&hﬁbbﬂﬁ@rcf;}%r@t@dotiﬁi%‘khirﬁrﬁﬁect'.\lat|- Acad. Sci. USA, 81:3998) or by
standard liquid ?hase%fs i iety of nethods for the

synthesis of nul t1§&F ﬁ%?%ﬁﬁoagﬁ?%@emr@w\é%|pé‘%wa¥iow yhnipseradde
m)lh_ecul es car leutllswds?horsymdh?sfrire. t he 30I Eoepti de 2nti gens. -’I'hipfevxglr ;t ibgh
A 17ty o Gl
in such awdydeng SheBipsRect 958 8%&"1“?1@ stionin an individyml epd/ozane or
di fferent, sahérity afeysease,rthy methobeompeisitpradmininéahy td itgandividi@sm bi - nodal
peptides CamnduidF B Sp&iton Bt {helfirs_t aspect effective to induce an immune :
response in the individual directed against P. gingivalis.
20 Peptides can be synthesized using one of the several methods of
peptide synthesis known in the art including standard solid phase peptide
synthesis using t-butyloxycarbonyl amino acids (Mitchell et al., 1978, J. Org.
Chem. 43:2845-2852) using 9-fluorenylmethyloxycarbony! (Fmoc) amino
acids on a polyamide support (Druland et al., 1986, J. Chem. Soc.Perkin
25  Trans. 1 125-137) by pepscan synthesis (Geysen et al., 1987, J. Immunol
Methods 03:259; 1984, Proc. Natl. Acad. Sci. USA, 81:3998) or by standard
liquid phase synthesis.
A variety of methods for the synthesis of multivalent/multipeptide
high molecular weight peptide molecules can be used to synthesize the

30  peptide antigens. This will be achieved using known in the art and novel
ligation strategies.

Preparation of Synthetic Peptides
Peptides from Table 1 can be synthesized in such away as to contain
35  two ligands, which can be the same or different, which may or may not be
the complementary ligand. These bi-modal peptides can incorporate any
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As will be readily apparent to persons skilled in this area these peptides
may be used as antigens in diagnostic tests or as inmunogens in
formulations. In a third aspect the present invention consists in an

anti body 5 preparation conprising antibodies specifically directed agai nst

t he conposig)] the first aspect of the invention or t } of the
second aspe%?gg/f‘ﬂ% e invention. The antibodi es nay be eitEg:rng]g#/?/déF%nal or

nonocl onal antibodies. In a fourth aspect the present invention consists in
a method of : 10 treating a subject suff®fing from Porphyrornonas gin
givalis infection, the nethod conprising admnistering to the subject an

2 prof er red enbodi AEMLHRG R SRR Dy o Hr s e BT A28 SH89 as a mouth

wash or as a RepHtps mayde ussd as antigénsiinatipgnastic Hestpoeseimmunogens ian consi st s

in a nethod ghrrhiila@ibh§)0 a subj ect suffering from Porphyrononas gin givalis

i-nfection, the met*}i)d conpr i Stﬁ'% adm ni,stering to,the subject_ an effective
SReGEU

anount of a conposit? gHT presenidpuentiqnrcansists inamantabodsr a pepti de
of the sebongrepgretion obmprisingrantibbdies spafifinally giredted againetthedi ment t he
coNposi ti on QbmifRitidhcor the HTaShsdt OF Btk AveRtiBRYL B idls A¥né Qc%%g' frice.
In a sixth aspect tfgq? resent vent,‘J%E‘ consists Int & nethoQ 015_ reduci ng
the prospect 2P0 %&Vgﬁp?’% T A¢ aptibeses mayrbe; eithey palislonad@ror  severity of
di sease, the maidvbshatantibodiesig admi ni stering to the individual an 25 anmount
of {he _compos t 1 onyof sd,6 Liptet uBTRER SIS VBBl AdUGR AN bymune
response in the in |v¥> ual direct agaj nst P. G ngrvalils.
Thr oughodf t AreatiBgasupjechsutinring from Sorph@omenecgingivelivinfeetion,Abe wi se, the
.vvo(rj d "corrgri ﬁ&o@to@&isﬁgk}@ﬁﬁipﬁdﬂ&ﬁg&b ﬂﬁ%ﬁbéécﬁfﬁ%ff@étiﬁé%ﬁ@ﬁﬁt%ﬂ‘tﬂ& will be
under st ood t ; .0f a stated element or integer or group
30 of el errent%ghgpéyﬁgé;g%ér@%@h%&“i At eeC§t<'cI_usi on of any other elenent or
i nteger or group ol &pieEedembodinenyshe antibody preparatiodds adayinistered |
synt hesi zed waskangowhevash drhe aSR\weifaée. Met hods of peptide synthesis known in.
the art i,ncluding stapdard _sqljd phase pept.ide synthesis usin ,
t - but yl oXycar bonyl ﬁ‘a?‘rﬁﬂél aée?cg§h? P/Felsﬁﬂtellnlveg{m%f:‘?‘?%(sfé?%? r‘:ﬂ":tg‘@{(‘j’? galighem
43: 2845- 2852 subiesyseidringiremAoniyhyinorgegingivalis infertim). taeimethati ds on a
001 49102PCT) ARG GO TLE 10 17 e o the 3R g ofiife ST MBI con
. .k N . y
al ., 1987, J.Oy?l?ﬁwﬁﬁ‘?g?sfﬁ?é? Hg{i‘f Lk °f1@82@“%/%@g Regand depagt olde. USA,
81:3998) or hyvestmdard |iquid phase synthesis. A variety of nethods for

the syntlhesis of i { pkabed LaUbAinRRR kS Compblidbn BPLEGHRET, Wi Ght peptide
nol ecul es can ,be used,to synthesize the peptide antrgens. This will be
achi eved usi RGTRRABHISE A e t“"aéﬁﬂ"'ﬁﬁﬁ enE"'@%&i on strategies. Preparation
of Synthetic PeptibessiktiPeypertie fresemt Tatdngioh cvasistsansymetirsli gfed i n such
away as to CQPdifls the prospect of P. gingivalis infection in an individual and/or
severity of disease, the method comprising administering to the individual an
25 amount of the composition of the first aspect effective to induce an immune
response in the individual directed against P. Gingivalis.
Throughout this specification. unless the context requires otherwise,
the word "comprise”, or variations such as "comprises" or "comprising”, will
be understood to imply the inclusion of a stated element or integer or group
30 ofelements or integers but not the exclusion of any other element or integer
or group of elements or integers.
Peptides can be synthesized using one of the several methods of
peptide synthesis known in the art including standard solid phase peptide
synthesis using t-butyloxycarbonyl amino acids (Mitchell et al.. 1978. J. Org.
35 Chem. 43:2845-2852) using 9-fluore:nylmethyloxyc:arbon_vl (Fmoc) amino
acids on a polyamide support (Druland et al., 1986, J. Chem. Soc.Perkin
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two |igands, which can be the sane or different, which may or may not be
the conplenentary |ligand. These bi-nodal peptides can incorporate any

| i gand thus |inkages such as thioether, thioester, hydrazone, oxine,
thiazolidine can be utilised for the synthesis of nultipeptide constructs
Shao 15 an 1995, J. Am Chem Soc. 117, 3893-3899, al 1996,
Bi oconj ugaSYaJ em’ 7(5): 552-556, Rose. K., 1994, J. Am FEMRBadtnd, 10
33, Canne., et al 1995, J. Am Chem Soc. 117:2998-3007, Lu., et al, 41991,
Mol . I mrunol 28(6):623-630, Liu and Tam ,101994, Proc. Natl. Acad. Sci.

91, :6584- 6588. A novel ligating strategy is to use the known reaction

bet ween 20 thi L C i.d O Brien: S on et al., 1997,
3. Am Chem ocﬁk-i%fs&g‘ﬂm bopsEi efFRens Fontron 2t f ol TotdmBiofy
t hi oani sol e byMethwda 838 tfe Pros. MetkliAsad obeli USdn81:3898kymshstendardy and

m xi ng acryl oyliqyié phasesyrthesiphenyl t hi o acetyl peptides and exposing them

LT gati on_can be 25 By pE e o B Hubeoit o R Rtm Bl RAETlt yoi ne
support defi vatigh aplogular waighe peptide moleawdes capdrriissidotossyntiresidegthei on” can
consi st of ; Frpepdidle-a@tigbis. r ERiS tvrilirbeCa@évddoidingRh6Hn 3h Sh& BRAYRAI dbviele art
and known pept;i deof! ggy@ge% conditions. The introduction of |igand groups to
f orm bi - nodal ptl g an be 30 achieved by coupling a ligand on to free °
am no groups, which is known in the art, at the N or G termnus of a

. peptide or wi thikparhfién BEBVhORLEPAPAAEES. This can be achieved by coupling
eg. Fnoc(Enpc) 2,3 di n r nyc acid or Fpog.Lys (Fnoc)-OH or )
orthogonalllr6§ pr ot ec?%ﬁtﬁ gfftﬁlgoﬁ%g? #jﬁ@é%gﬁw{hﬁlmg g 5Beh pyay eRAe foriginsi ng
st andar d pept itte liggags.i whichreandedhs semetay differel Svhieh mayusr mayinot beduced at

the C- terni nugh@koipldthénth 1'%&!&0% & DeHESHa? peplid &y eﬂ)ei?nr ' ligand .
groups can be couglméjlg% @glt(t?etl , A C98 EQ%E%SQSI 08259

an,no _groyps an
11 by sel ecti \}léaae_ . ngt?ﬁsﬁ& E%T]Fhlﬁ?w‘g r’@’s"eftﬁf’tl)y #3908y BRYMS,j gands can be
coupl ed on t o thiagphdine geapei wdisedtfonthe syoithesis of mhkipphideesnstrapa Shao :
Dot ween t ha | o G B O e A8 e i 1 the
ligation 5 reaﬂé??o&?ga}%}s&?@v?@'?fg%ig’%ghgo?yK’hjegsql‘ls)s' K Bt é]é%‘ln: Soc. 116:38apt j de

| i gation can 133, Gamheyeidlilg9sdl Am.dshem. Sov. 1h22998-8007) Aas,et aliwwg1, Mol.

i ncor por at i on 1gfm@idl 28t B2 3lg39a el [ egll fg40. igand
can allow t he -~ glt gggi g@éS]EZB[gusl@{ Fﬁ?@n?‘?&lﬁuﬁ%}?’ %%’f: {)Igg{l'c{g%scgrrsﬁgtgslf'%g\%%r e by,
peptides are | |é t GV HBRETr3esyTlsi 6 use the kRyWhARaqtion hedwapR age t hat t he
10 ori ent &0i othigadisolednd axdfrylogppeptides (QjBtient Sirmpsorosralandoz,gn Abe Chem. -

control |l ed. Prgategig : ko b ? f @ C,
al | yl oxycar bo%%bgglﬁiv‘g{ﬂg%%klggﬁ%%& o?&‘gﬂﬂ%‘g‘ﬁ%&%ﬁ{@é?g\%}eﬁaﬁﬂgﬁ e stable

:
to standard cl%% ciqissongifiong, @Yéé’éliﬁlle;ﬁlsrlm%ﬂnﬁﬁmer basi ¢
condi ti ons or acmtleylypeptidas hyd pheaylhieracefil peptdes sfbespdsheg thegatd asdachene
for the syntheghsit i j t ey usi.pg. bi - modal

pepti des. 2ghe ?%ltt%)?é@ighgﬁh Egﬂgéﬁd}&g%@ﬁ@ \E/:g#?é{ky&g‘% ﬁ"dg%cg{nc%%g?n stries
by sinply<dlté ForPished SHWRRR PAPHEIF andeor Ui eliselpsinhsuppertidesivatisecor m t he
bi - modal pept ivdéh offdef Biedjgands.eCanditions foligrmtapadniside of Fricdal-egdft eved on

the solid pha Thi i : si §i,ng.a peptjde on to the
solid 20 suppggatmfé?g% gﬁg%sdegqylglgﬁlagé/ a%‘g%{éﬁélgé 5 -aﬁ%ﬁngyﬂg?ﬁﬁde @8%%% aci d.
This can al | ofPRHHCENE; de chain deprotection of the peptide with the peptide

remai ni ng attached The irteodintibd of lighed groupsits favenbamaihPyeptidiatdadet 0 Stil |
Tgati on oeceachiBafbgeuS,EM L8h5 Bh B K26 ahind e, SRR R |
bi - nodal pept itRfeatat the Noor & ipraniaus pfja prpiidey onveithim thet peptids sequsngpor t .
The reaction Tis & heoaiHieveathPyouplHEd FhdR(Frhéd) Y 4 RERSRBSI8rRRiPAAR! ©
ﬁg;g tgsgz ’ p\rﬂgf{é%: %ogg‘iyégﬁ%m: ?(Rf—leosrl‘cgj Brolali bbb dsd lf;';éiﬁi%&%%ﬁ% Seiould

(4. 4- di met hy 1FmosLgis ddb 8 i otsing- standard grep}ide nplipli gl pjotoduile bnits tisé Wbl e to
aci d cl eagsge idyinGo6r RErodGERY 86thY ¢ Redindlt88} %hif%%é&eﬁ%@é@né&e 30

| i gation strat for the solid, phase. Bj -,n0 _ can be
synt hesi zed Sé?gﬁgtepﬁqt W&I‘sﬁ&"f‘%d g@‘?ﬁéaméﬁ&‘)@{e@mﬁ%@g.annnpgrwmﬁ andal | ow
the preparation of cyclic peptides and the formation of di-peptide
constructs where by peptides can run parallel or anti parallel to each
other by either coupling N to N and CG to G termni or N to
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35 C termni together respectively (Figure 4). 12 Anot her
technique for the synthesis of nmultival ent peptide constructs is to |igate
pepti des on to an oligol ysi ne support (Rose, et al 1996, Bi oconjugate Chem
7(5):552-556, Canne., et al 1995, J. Am Chem Soc. 117:2998-3007 and Lu.,
et al, 1991, Ml . Immunol 28(6):623-630). By 5 incorporating a nunber of

di fferent lWw@agMbsopand or protected ligands on to the |ysi pergdsiRRsd.
peptides can be ligated to a particular position on the support. Ligation
chenm stries such as oxine or hydrazone with hal oacyl ation and Friedal -Craft
al kyl ati on can be used sequentially wthout the need for |igand protection.
Li gand protection can be used to increase tB& nunber of different 10

pepti des incorporated on to the IyS| ne support Figure 5 denonstrates the

synt hesi s protocg t @ sy nt hesi s
of acryl oyl pepti %sele méle (tiﬂ?lgr po yrre gll F?)“S(Wtﬂ %ﬂ&eﬁé}nﬁéﬁs i ot
(O Brien-Si rrpsonc‘é‘%P 8¢l on tg ggingly pep eCI“i‘érﬁ“YSl%nt imtde sypinesis SRACER BHEUEH no

aci ds. Peptides tamwbe iﬂteod?rdeabelﬁeﬁitﬁé ptidd dnd thedigands lastlfa betweabtbe 1
can, be acryl oy! aliggh ol M IS aSb DR Lo Laa hiidoknd 1 feagbioRat ] on.

Al t hough this nme 1 on o pepti des
t oget her the %rdé?aCF \Aﬁi&’:ﬂeﬁf i"‘G emﬂneﬁéd%rstﬂca -ed can not be

controll ed. The final Peptidedigationdanibet adiievedrinojutivti ocomtis solid phassum or -
part 20 of the PagLiges, 1#3% e e Badnd £ P HDGAOBBIAS dTBheisalBY

not contain prom SCUOU nown 1

et; a
1994, in Solid Prazal syﬁb%m%xesxmf E@\el@rwalen}. raultaae@éhd@mas%@fae‘ﬁg%mf"ﬂom
sltrucagrgillgl nfll peptigés irﬁ%igﬁt @ggﬁsu |Thlst!td’é mﬂhdaavéﬂa tliat\tbﬁ917et203
al ., mmiLno
and Al exandetfet oﬁlfgn{ahfgafg Tﬁﬁﬂ?ﬁq r@% ﬂ‘f%%%rr%r etrgl?edl
moi eti es such as Ppetenting &rowﬁdoniugaadglcestb@rfgremp el"mwa&lakacywbeﬁn nce -
t he i munogeni c rpAm& bf hﬁﬁocﬁhﬁna’rﬁﬂoﬂ?&rbé@qum&j w;cth mlarhzamam stanemvabl e

- sequences known i

f
cl eavage notifs &5?{ %%dléﬂﬁ’n@@rﬁfagﬁmﬁ feFPOV dﬂéﬂﬁf@%ﬁl\'gqog§ﬁ§%%%es rom
i ncorporated wit matallﬁeth)db{htmsmnﬁglugtz showsTthe ligptiohscheme fonthg éV’aﬂ’FF‘@ens

Ide?tl }‘I edtl HSTg@fﬁuﬂlh@ilﬁn%eﬁdé &d‘dk'tﬁ{ctd ﬁ@lﬁ %lﬁn&lﬁl %t?@%osnheq&o&ilﬂ;l can
neutralisation Vi€ | MTuni ora RS

neutral ising ant ?ﬁgg@.iagted;fﬂ Q/ 1 bﬁ%@e %{ht% lfgaﬁgs
t hese synthetic pdrthde eoupl m;theopqptldertocfpunltbsbdm@dabpw'ﬂgl&/al is '
antigens, is that thesghsegm RS RRI o %kﬂg%ﬁd%aa%esachwear@l thy sehid

functionally signific I|s VRS factor
the PrtR-PrtK pr (ﬁ}’éﬁ?lagélsﬁﬁ th& I%S(éynf‘h%’lﬁg gﬂfé’ e SOlid

98/ 49192PCT/ R098/sappadt viBa bepar kabdnthasdtp.m ddsydaexymeﬁlyéhewqm agife Tis Fame
site of the prot E‘a‘l{&%vsﬁﬁl s’i&é‘ ofdeiBA BF tHY pd é‘@hﬁ&h@ pRdé Remaineip

i deal for the deve

nt o |ag ostic_and | roduc
Ant i bodi es agai ndtt aﬁﬁgéﬁﬁhe LPPoHe Thigavquid 8 SW %ﬁ%&tﬁs %‘%ﬁ as
t oot hpaste and nuntadquesis sodverssisimilarste those ased fgemluand ;ﬂiaue;llgatmmmcept

i sease. AN gen HREGHTAGH HEY Sﬁdgaa@&fomnm@e Emp e ;@w can be
gs

detection of P. Sinsu ue sa i agnostic
assay. A vac®dne qg:@gqy@d&w sam&sewahhmg SBEPQTébﬂ'éedﬁﬂWRrﬂa“ livered by

nasal spray, oralmygni®ére8byl rﬁhﬁﬁfﬁhﬁfbrttﬁnﬁfdh@ﬂﬁéhs’istﬁpBSnibla@ld mnwheeesbpnse

agai nst 10 these C i i &e0f P.
gin givalis and tl&&?1 %gﬁ'%r even@%tﬁe?l&%&% t{% Vm‘hﬁ{éegﬁ b\égqb@ee Hﬁ
present inventi orwithy4, l%é]llm 12256+ m&g}ghgxﬂry sta e to

t herapeutic vaccidwd E%@%ﬂeﬂidﬂﬁﬁ b&@r@eémlﬁﬂht@ﬁﬁmé’l Mgﬂ@r@ﬂidm the

;gwlljggﬁlzzggsl ﬂj s?}&?ﬁ\d tsgrgg el or ol so?xd phasgl n givalis infection by neasuring
Bi-modal peptides can be synthesized so that ligands are at the N-
and C- terminus. This would allow the preparation of cyclic peptides and the
formation of di-peptide constructs where by peptides can run parallel or anti
parallel to each other by either coupling N- to N- and C- to C- termini or N- to
35 C- termini together respectively (Figure 4).




15 of P. gingivalis - specific antibody. Al so the synthetic peptides of the
present invention may be used to generate antigen-specific anti body which
may be useful for passive inmmunization and as reagents for diagnostic
assays directed to detecting the presence of P. gingiva/is in clinical

speci nens subglnglval pl aque sanpl es. 20Unlike whplg, By (ﬁiqglvalls
cells or ot er preV|oust prepared antigens, the synthetic pept| e antigens
descri bed herein are safe and effective antigens for the preparation of a
vaccine for the prevention of P. gingiValisassociated periodontal disease.
25 BRI EF DESCRI PTI ON OF THE FlI GURES Figure 1: Synthesis of Bi-nodal

Peptides At hOUghn@tPﬁaQQé‘dHﬂx@u@fb’-i"lH&@ ﬁtﬁeﬁb%%Lhﬁbﬁeﬁﬂiéeﬂ)&&@%ﬁ%tpe

trod d t i
et o rioe - i efedaPliads 4510 % BliedyRinR b3y WartbhelERENE) - (by Froc
deprot ect i &omrgugaﬂdedlpnpéfﬁ)cﬁSBéSﬁnCm ¢cal 1989L1. lAnncChemdSocdl i sopropyl

CarbOd"mdﬁ?(ﬂ@b@soa;'%nafl.ud'é%*alqre@ﬁf%@%xﬁ%ﬂzaéészié%% re.m)val, 3x 1%

TFA azino benzolc a in DCM 1h. :
(f) Acid c|1559f33ete89a Wl.@gor Oﬁgfre?eréélssngs qnd pr grptected ligap ee. %ﬁeﬁ - .
mul ti val entlygiepsipport,opeptides can bsiliggtedi tormpkaticplap tposition qradhelsuppbrton. 8 M
urea and 0.tk M&M%Pn%tr(egléur:ﬁa%xénéo?h dxlaheﬁémme tfb%lea{‘aﬁ&red by

reverse phase a HPLC SS s rotection, e.qg.
Aloc is re#ﬁ!ﬁé‘dpgﬁtéﬁcb' eras)) e‘!ﬁ 3?9811 {YaW}ti}‘Pub%th hbﬂ@%d to a i
basi ¢ r ecepirotectidhe Ligagdtprotection dan beasad he igpireaskithd nlilynbm'@}ﬂdlifﬁrbne HPLC
and | ypio! | sidel ﬁicohb&%ﬁe’d% ot} fhe SABAbL Pl 83 fandildhed 4p ().

Dfferent I ion c stries can eus esl sl ng pepldes with
different I 1 RIRKPCOYnt hesi si ng non- conpl enentary |igands on to the sane
peptide, therebyAnotietinghpd kaotvadnhe hitganhkssynthesis afladglsy Ipbphdesndl cates
protection R of i val ent
pepti de conasn'?%?rs} E?m %r14ab ala@%laxﬁic%“@(?%({eg?}fl @Q&%ggael 1(9[6? fDepr otection
and | i gati dh™ FREMSS9Edy 9|(6 Paeee'tl? GURing @sidss re@ﬁaﬁ@e oy theoRieR -
hydr oxyiam rRetlO pfiteid comirpléx HstedfineTabld 1\waa ieragrilbglated &xid pelgtm@ﬁedan be.

| i gated on o] de and 0.05 M'
EDTA pH 6. 4etxf?1elépgxgj us%r(ﬁqg %%#Pdhe %@ig{d@[‘{}ﬂé Prfétlwdj51?8‘;‘]/%%'4& i on buffer '
can cont ai rPAYgarsationgt \Pefiﬂ@ by pftpepéidgs seasihanthe erd E(ft})l Vﬂ‘blﬁhdleeél@%n the -
S-acetyl pravé écdorpgragdaian mambelenteiteded by aqueous hydroxyamine 0.05 M pH

7.3. (c) Ligatio f f tion
chem stries can qhe{?ﬁﬁi@“?@ﬁ%@#s% ?Oqelﬂ%sy ggt;%\?\nlt?ih adﬁfsﬁereréaqfl gands and
synt hedi0si 1Y thoReRAs! listechimsble ilgAHae cwtmén@arr@ Bapnpteontainer eby
avoi di ng prpesiigtioli Jadisepitbpes kavwnanskeas Klaaﬂiayabem Irmt acsond, (L)

e, "(PipReE) i £5h B, LB DO o AL UL B0 € 1O
cycl i sat i orfrotdof MEC slass Ihindingapensidssi( g’e'g-llhﬁmcht ﬁa\ﬂ@%ohﬁmurmm ary
| i gands at 1476966379669 Mdarfmet ef Al ,NI993] COMS74: 0g7- %@Aﬂx&méﬁrﬁd@f etdlese peptl des

in aquegou ers tectj.on a action. (iii)
c eavagé S(SJIQB%f ]I mun9&1 zﬁpgﬁ)i g:glrﬁeb?gofﬁﬁzppd‘gérémf ’fﬁ?t ?"rﬁfrﬁﬂq’e‘l UExanpl e: The
pepti des sHEithomekolestenel Trmbbe includet fsr ehance the imowinpgesictpsopenties des from
prtR 45. ( Et)f the g ﬂl&d‘corﬁﬁ%@@l‘?ﬂuﬁatﬂ-d:ﬁeavaﬂ}é Q&fdeﬁﬂeé:ﬁﬁbwbﬂ i 4ered by
reverse ph an ti C HPL d mass ect honmetr |.iJ condi tions
can be vari anfgl ?%tll - §ef g ey &e@rufnﬁ%snﬁfﬂ %}eq}@'&ﬁlﬁ%l gg?l?glg’ E')ﬂ{’t%hem s and
di fferent a@indles D38t crefldian alssbe mconpematesl with the peptitle Comdtrucdl kyl ati on. (b)

233; gL ?atl on andThbgﬁ‘ﬁﬂh@ﬂc pE ﬁd§aﬁlﬁ rbéhd@ﬁ@hé‘&id ?legrp&ieo? ArtiGiRved by

at | on, u ani di ne
hydr ochl ori Bgﬁ%ﬁ%ﬁﬁnﬁbﬂd pluﬁa saé1051 %ﬁ%ﬁét"éd“wmiﬂmghﬁm ﬁ %’Lli under
ni trogen. malpqsgmns@:nnt;mmmggxpuuahsmgsamtxbedwscandﬂjyl wveiheon t he sol i d phase.

By selectingy é‘wlpfrtelnlt C‘ﬂg{"éﬂ.g}e?loh% bOAISE sﬁ%th%ﬂg H'é'gn&@gng’geﬁsetro'ﬂrﬂﬁ" parallel

and 5 anti é) t1 des can
sc osed P. gmgzva]zs antlgens is that these sequences are homologous to

35  structurally and functionally significant areas of the major P. gingivalis
virulence factor the PrtR-PrtK proteinase-adhesin complex. The peptides



Figure 5: Synthesis of nultivalent nultiple antigenic peptides (MAPs) using
alternate ligation chemstries. By using different ligation strategies a
vareity of peptides can be ligated onto a single multiple antigenic

pepti de. The 10 exanple shown is of peptides listed in Table 1. (a)

Li gation, 9x% us TFA. . Ligation can be nonitored by g§¥fo8GospNase
anal yti cal ﬁé)ngﬂgﬁg mass spectronetry. Deprotection, Aloc can renoved by

pal | adi um(0) -catal yzed allyl group traq§fer to a basic receptor. after '
purifaction the second peptide can be I'igated on to the MAP, (c) 8 Murea
and 0.1 M NaH2PO4 (pH range 3- 154.7). Figure. 6 Gel Filtration FPLC of
I|c;|<;})ﬁlcedAa_nd @@p’t@ﬁéﬁt&éﬁ?@deﬁ aﬁchclsd a!imﬂhggaciiﬁre@ltg?oﬁﬁmﬁg{%&ﬁf@é&;%a exghange '
' . Ani on¢ A el.uting.between - V n
representi nb%ﬁgg E’gg‘aﬁ‘%ﬁ&te‘%‘gg%%}?s‘{‘ﬁgfa%é%&fé“ b%eggp%ﬁﬁﬁf%f’%l@%%f’ m dol ytic
activity we a@@éﬂl@@de@munowmlédaqm modwatst er pH 7.4 containing 50 nM
NaCl, concentr at efinfibediepRpdifs the aRHBEE LS BLutid HéraPcsis o;iEbBE ation

col um ugi ng t.he ?aﬁle bgffecﬁ atu&l}a\ fl.ow rate pof q(3.3 m mn4. Fractions (0.5
M) wer e as24Shas Fooripasts and pouthwash ta geytralise the ppisensiand hiscasein, "
Bz- L- Ar g- pNRreuedt diseasey Anjigan-spacificlaptibod testcauialso nf ussddfor e @arky i

fraction wi detdtiohof HigingivalioWsibihditalpial895a0bles bYW GiagdosHoSisEARE
(bolled/red%ce% condi t . on of the aniogn Ei ha n (f eak eluting at
200 mV NaCl“ah CH}%%PQPH?‘% gptigeys §B§5P’ffi eé’@?‘i“(ﬁ eliyefgd by nasgh macia

| ow nol ecul aprayasmllytaaiydnitstioh amprajudeur sfecifit MmbAe kEdpoAsgagiasi fic -

pr ot ei nage, {RiskRutiEOns fHegs: A8 cBldrESTRA arff vi egnampo acid..
sequences of PrltaRl ESO Pr &ed%?gscggé?fl G é)?ﬁ,‘éll&ﬁ%#ngggﬁg %’r‘?’%@y

Lys- speci fi Sngrt FIEPR Riqye ﬁ%('ﬁ‘ff* % SReyPEPlids antigans ofkhe BFAsABt acyl resi dues
of PrtRI|50irveationmey belusedas BEmuhegdistiarprophylacts andjer terapenticat ure :
protein. * iheHigAfRaARidien) i i ; : 11 16.
Figure. 10 goggtetﬁ){iti ve Bi.n ,iafgéézﬂ ggzﬁgﬂnﬁlgm%ﬁﬁﬁ%ﬁéﬁﬁ %c&gd?‘

TLCKi nact i vat BECRIYIROPY 188V STt eron I RERSHIRFMD ICKeass 1R §erwy fitpret i ¢

pept i del1&or péBpgingivalis t speckie mittatdyv Alwi theeyhthebicnmiptidesrof tife feBd)t. - 0- O-
ABM 5 synt hgtventiBgRh4 / P pepti de,
FNGG SLANYTGK-I§SEE;1A%& E%F%g%ér?g}e I%Jtyo; Eg !eﬂs % %éuéeﬁ?% Eo?y-’%fls_‘%‘%éﬁ%?‘%‘i‘eg’b -
casei n. See“fH! r@*‘é“&‘?lb“%‘t%ﬁ@&’?nfa&d FHEABGIMS torlipgnstie as3aysAver age | esi on
si ze of ni cdirettatlitedgtdtingtthe Prspiye aff gaszigildh\Giinicl spedni®hys@cRbcsess

model . BALBLE siBGR0ilA RIS ué;gagﬂl%swere [ nOCUL?Erg(rjy(Zhg' )se\(lzm;)?]gaf%g of

anti gen §:rm|sif| . e)p 1 FA for _the i .
i nocul at ons and Wlége&’ gle 2 gipgivals cells ofjothergraviopsly psppayedantigers, ngi val i s
strai n 3327%he synthBidpdptide difigenis BecribhBNRIEIYre Kdte adndfectifBVB( R44) - DT, (
); ABWA(RLl7)s ( ; . ; - DT Q )
PAS1( R45) - D#?@%?nﬁ f;’r; %‘;ﬁgﬁﬁgﬁ éerTch&flé f%ﬂ#ﬁf?%ﬁ%ﬁ ‘ge”: éfﬂg“(fiu.sbl;
formalin kiPysegiaged pg }lidSe9pe.ai n 33277, ( + ); DT, ( --); adjuvant, ( X
). For clarity error bars are not shown. 20 DETAI LED DESCRI PTI ON OF THE
| NVENTI 63N BRIEFDE.@EﬁIILﬂWbiFG[‘Hﬁ?i(‘?ﬁﬁEStO an oral conposition and an

or

i mrunogeni ¢ conposition he “suppressi on of the pathogenic effects of
the intra-oral bacterium Porphyrononas gin givalis associated with

peri odont a:c Figuseas$ynthesig of Bl-adaEPéptetest AltHbAGNAS écﬁlfié %ﬁ&x%piepfsl the g
Cpeci 110 anf opP BEUIR e A NEnb BB O Blor b S st Rng e fpone - of
Tabl e 1 can(®ac¥phenes: aming peilHEBHHBTWPIREA il k:lfdndimethylnul t | pept i de
construsa s. formamide (DMF). (b) Fmoc deprotection e.g. 20% piperidine in DMF. (c)

Levulinic acid: diisopropy! carbodiimide (DIC) 2:1 in dichloromethane

(DCM). 1h. (d) Mtt removal, 3x 1% TFA in DCM, 3 mins. (e)

Fmoc-Hydrazino benzoic acid : DIC 2:1, in DCM, 1h. (f) Acid cleavage e.g.

TFA : water 95:5. '

_qu-

35



The synthetic peptide antigens are used to generate polyclonal or 30
nonocl onal anti bodi es using standard techni ques. The animals used for

anti body generation can be mce, rabbits, goats, chickens, sheep, horses,
cows etc. Wien a high antibody titre against the antigens is detected by
I mmunoassa mals are bled or eggs or mlk are coll t he
serunlprepévéd ang%or anti body purified using standard tegﬁﬁlng@ggr 35
nonocl onal anti bodi es produced by fusin ng spleen cells with nmyel ona cetl's
usi ng standard techni ques. The anti body® (i nmunogl obulin fraction) nmay be
17 This invention relates to an oral conposition and an i nmunogeni c

conposi ti orngefe z rey b %&hﬁﬂv&énttﬁt%tﬁl%téﬁgﬁﬁb& WBidgsilmo@d) the intra-oral

bact eri um Por lia ass eri odont di sease. It
al so rel at &° b 81 gﬁﬁﬁ@ ‘éref‘(?r“a ﬁ@@%@%@%epﬁ im)nas |
gingivalis Elga@mg@gbmmmﬂor@ by eevessmplhase aalau'tmprPLCcandnhassP gin givalis
anéI i bogl elslsﬁéc&efxﬁtrymts) PrRpLbtEEEH e, eﬂﬂéc@ireme Ihtd%n nt heS't ﬁe?

i ndi vi r a Inefric.o I pept n cs esy etic
pept i de%gntél“é@%ecg?lg%ﬁ%“ nﬁ;f@ﬁg‘? g?’@s‘ﬁcﬁ’ %rna'fh FHoRICgHS! cathPe hodi es
u5| ng st andeurifiedeby prepacativeTHRLG anddyshalised. f(o)rngﬂuantShmdh/r generation can

be mce, raRhidiGonsdaeScribéd ﬁi‘f’a‘)‘Slef&%ﬁPh D965 EfemE RIS &h%be M&%f\?f hi gh

ant i Ef)dé ti tr gsgbnﬁh)t egvg%g? ns | eézliﬁgsg,éﬁ%%ﬁr}gggggssgy td/e ani mal s
are bl ed or®¥ r ted and/or -
ant i body pmqnflplemenmryldpganémdmtcdthmm pemtide) therehpalaidiig pretteddi es :
producegh byhéle'ﬁb NehERLESR sﬁrﬁlﬂo‘f lﬂmk{} F}b%@@ﬁo&qtmg&ngjy,@ eaag,eﬁf candard

t echni ques he anti body (T mrunogl o n fractio par at ed from
the culture or ascites fluid, serum nmlk or egg by salting out, gel
filtration,Figore 3nSymdlnesés aﬁmnhrva;bérftipmiptxydemnsﬁiﬁzttegmsmgfbd medul the i ke, with

sal L1ng. oulpdaidigbpishiephith. DEfrorsld i Bl fIE! FRASLgANt | serum or e

mlkis satur ammnlu emgltate f ol | owed

e
20 by i o yBPG0RE R BIBRCHP PAGARRGYS BHU-ORATBS:PS ShIHth. % AAGB ai n +he
purifi e i nwashogg teufiish péptadd canbedigdtet oa tspthe SH groapt 6 Modyueolise preferred:

ant f body 1 damcﬁh@%gdfacmq]ﬁcmearﬁﬂgbgm@ﬁm 3lad 16t BY [y ant | serum and

mlk. In Sn#axen Ion the anti ont af ned i e antrrserumand ml k
obt ai ned by} rafennitiogen, Ligatiopjbuifer gan spntateersanic slandesughey the
oral 25 comuesidiirie. (H)mdmomcﬁaﬁethéf&a@myllmetdmnglgebu’p tdn BSreiRbYedas the

ant i body s %Qsﬁ i RYakbAL606 MR, A0} 'HERER A0SRt TGRS

Each of the HB e use i na or nore.
- Ant i bodi%s %f&ﬂt ion chespistrigsiqaghe wsedbysynthrsisips peptidesd
nout hwash twnheltuﬂféraht Hgma,s agidrsygitivaising ﬂBﬂ-cbhi-p&erﬁé@tﬁﬁsﬂh st ® thethe 30

ant i bodi es Lon. o givalis in
subgi ngi valsgﬂféa&! djgfasea elllléngﬂ%‘rc’%m%%%?‘%%%gﬁés ﬁ.f%%é%lwxﬁ'ﬁﬂgosorbent Assay
(ELI SA). FdR tﬁﬂéﬂs RI8 nggi"t(ll«))ilgalﬂ@ (Pkpeptéd (Bl SLEHQI@IIQ hendlaptmt of the above
ant i bodi es lﬁ}dmbxyrﬁéthylaﬂenzm@aa@,ol -50 g/kg,/day and that the content of the
35 abowg antibodies is 0.0002 - 10% by wei ght preferably 0.002 -5% by

wei ght of the compasition. The oral conposition of this invention which
contains t Higusgcd:deydizatiopasmengnoda peptiglesn () Dapsoterdorander um or m Ik

ant i body rrmwchmwnepw,rmﬁesamdfMsxﬂddalrpe\pardeewﬁué@ha*ﬁee&a hﬁﬁlalt to the mouth

such as de i ud| oothp tes, too [ Uld

dentifri cerﬁéa%l%%gm\l}é%rhes C{lgoé E@f? Wﬁ c&ﬁhf%ﬁ ﬁtg?sep%'ﬁt S 18i ngi val
massage cr GaMgoOwshuffass.t thE@Elondall) Deproteetiol end ligaction, heli) Cdeegeffs. The
or al C@MDOSdftth@Bycﬂﬁ,C}SH plidedrém thbbssd IBBﬁé”hhﬁ&Ie”Bﬁ}ka 1é; h?;.e 8 tiygle addi tional

Compos t1 o PO A8 Fiog NSREahT Breariss PEACHSS A0° BFPAR Romamth 6 (He oral
conposi ti orleatyorbéBS,%l bgtamisi BHA.y Lugthni cam be haomtied by swehseaﬁh&sermut hwash
analytical HPLC and mass spectrometry. Ligation conditions can be varied to
included scavangers commonly used in peptide synthesis and different acidic
35 conditions to enhance the Friedal-Craft alkylation. (b) Deprotection and
ligation. The S-acetyl protecting group can removed by aqueous



10 or rinse. In such a preparation the vehicle is typically a water-al cohol
m xture desirably including a hunmectant as descri bed below. Generally, the
wei ght ratio of water to alcohol is in the range of fromabout 1:1 to about
20:1. The total amount of water-alcohol mxture in this type of preparation

is typically, gy#ﬂze range of from about 70 to about 99. 9‘3/%@*/“5? {; of the
15 preparatlon e al cohol is typically ethanol or isopropano thanol is
preferred. The pH of such Iiqui 1%nd ot her preparations of the - -
invention is generally in the range of “from about 4.5 to about 9 and

typically fromabout 5.5 to 8 The pHis preferably in the range of from
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25 that no nore than 1% of the material is |larger than 37 m crons.
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multimetric or multipeptide constructs.
The synthetic peptide antigens are used to generate polyclonal or
30 monoclonal antibodies using standard techniques. The animals used for
antibody generation can be mice, rabbits, goats, chickens, sheep, horses,
cows etc. When a high antibody titre against the antigens is detected by
immunoassay the animals are bled or eggs or milk are collected and the
serum prepared and/or antibody purified using standard techniques or
35 monoclonal antibodies produced by fusing spleen cells with myeloma cells
using standard techniques. The antibody (immunoglobulin fraction) may be
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30 antibodies can also be used for the early detection of P. gingivalis in
subgingival plaque samples by a chairside Enzyme Linked Immunosorbent
Assay (ELISA).
For oral compositions it is preferred that the amount of the above
antibodies administered is 0.0001 -50 g/kg/day and that the content of the
35 above antibodies is 0.0002 - 10% by weight preferably 0.002 -5% by weight of
the composition. The oral composition of this invention which contains the
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10 together conprise fromabout 0.1%to 5% nore of the preparation.
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t he cl oning and eri.s o) e second gene encodi ng an
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dihydrogen phosphate, etc).
Other desirable forms of this invention, the oral composition may be
25  substantially solid or pasty in character, such as toothpowder, a dental tablet
or a dentifrice, that is a toothpaste (dental cream) or gel dentifrice. The - |
vehicle of such solid or pasty oral preparations generally contains dentally
acceptable polishing material. Examples of polishing materials are water-
insoluable sodium metaphosphate, potassium metaphosphate, tricalcium
30 phosphate, dihydrated calcium phosphate, anhydrous dicalcium phosphate,
calcium pyrophosphate, magnesium orthophosphate, trimagnesium
phosphate, calcium carbonate, hydrated alumina, calcined alumina,
aluminum silicate, zirconium silicate, silica, bentonite, and mixtures thereof.
Other suitable polishing material include the particulate thermosetting resins
35  such as melamine-, phenolic, and urea-formaldehydes, and cross-linked
polyepoxides and polyesters. Preferred polishing materials include crystalline
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centri pep AR st‘ésr’r‘ailéf E‘c’gﬁ’c%‘ﬁt:?%ttsdﬁc a6 AR oY byrveighpThegmennt gel
filtration efsolhie pBogmhatsmaldial HRhioly i3 GeliPVeal weathrdetBol ublengd kg buf f er

contai ni ng &ﬁ%tﬂ%éﬂ%ﬁ&te@h the Ehé%v\’)frlﬁg(ﬁuﬁf Iget%ggb a{%ﬂaﬁ ,én fBé?&R §%as

noni t or ed atl 280661%% f.ract.i.ons é I.ng a rac 100
fraction col I'edf “I’W@swg\‘/‘fﬂ}hﬁ@ echlf gsitedt The insolylleallpdt metalned using gel
filtration melapbosphaterizdypicabpdapdsyddPhepowdérdotKBY a pilitcleaade fickt i ng at 50

kDa congai r\hﬁgn@i’do\fe A @l@%@mﬁé ﬁlamaci% yatrgé} R4 %'xﬁ% i3S washed in TC

buf fer containi ng.h usi a ce I con- concentrator (Am con) and
applied to a Mond™®PP ‘S‘Bﬂatﬁﬁﬁ 8939" YdHesegs in thasplidei pasta 5 m 1 oop
and el ut ed aesipayitéonsiineesiglyranticemtratdénOof aboGbataftbebobt 99%a flow rate 1.0

Buf fer ion?;i.“rfz‘béf\ R e e e L e
fractions astegang ramaheait 78%:torbeit 88% insteethpowden| Indootpastas,
SDS- PAGB, prbdreitre golishiry mategiallisNilieont Nha®es)ULRGRndRAlY SieSent in
amount of about 10-30% by weight. Other polishing materials are typically
present in amount of about 30-75% by weight.
In a toothpaste, the liquid vehicle may comprise water and
humectant typically in an amount ranging from about 10% to about 80% by
35  weight of the preparation. Glycerine, propylene glycol, sorbitol and
polypropylene glycol exemplify suitable humectants/carriers. Also



WO 98/ 49192PCT/ AU98/ 00311 25 SDS- PACGE was performed using a M ni
protean |1 el ectrophoresis system (Biorad) with 12% (wv), 1 nm separating
gels, overlaid with 5% stacking gels (Laenmm i, 1970) and proteins
transblotted and N-term nally sequenced using the procedures previously
descri bed (‘gg ‘?h Lt al., 1997). 5 doning and nucl eoti depsgpq Egsz}ﬁ $anal ysis
The P. gin grvali's W60 LanbdaGEMB)-12 genomic |ibrary, descrl previ ously
(Sl akeslci et al., 1996) was screened #bm ng synthetic oligonucl eotides
derived fromthe nucl eotide sequence of prtR (Sl akeslci et 10 al., 1996)
corresponding to the N-term nal sequence of PrtR45. digonucl eotide probes
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pH 8.0), O.gBfsildPe p{;eféralgf}ngﬁb;g ed. IsoI ution (SanbLogk et al.. 19_89) and 100
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635, 4031

anplify a 9 a erna %20 7%1 sif e encoded
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(forward prgravity isde53 andiit has dresmréRb ik AensitPof RO/g/mbat@mandisaire.
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rrie
and each r eZREFIMInFRE é’ogﬁ' drwxs%h PFPI@’JQPAI@@SGV\BO genomi ¢
DNA, 0.5 nmihyloBgutil ﬁetﬁ%ﬂlﬂpsé,Qﬁ/d}ﬂdﬂi@iprﬁﬁyl&ﬁéﬂhypéélﬁiﬂbse 20 M Tris-HCL, pH

8.4, 50 rn“ﬁdﬁ@éxﬂiﬂyl%eﬁu%sgqgf%l zﬁg[(@tagsoﬁgs cfi?m? %}ﬂ acti on.
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denat ur at i d7F: 05955”5} F%?Olgélsé C"b?‘i%‘%s EErowyl ayl OlFb(eEB f244) 1 mn and

ext ensi on a&olﬁmh@ufgqueﬂtsrmay anIHeamhgleHSuchQIs hngnectdift pod@sls badh M xt ure was
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Spi ncl e g o1 acr oss ot h
directi Geaspluer Oh‘s; weastahle pils and svaxpe ceatabring
Ar g- speci f jat lemd ahyst- 1 c&xplemsfmca smﬁgleu diadesuetngs aliNesil nss(drioiRadd t K

CoPl ex22) Rt LAGH! Aen TR 3yl GELLIS SARA BLEE, MOPELARSe: adnes o

conpl exes ( exes) wer e purlfled using a
conbi nat i orPe#EOHRi on- exchange gel filtration and Arg-sepharose affinity
chromat ogr aphy f ttowilbbe @hdlerstodahb € agss erpentibasl, feemabysdpardtBiiggal et al .

25 are to be sold or otherwise distributed in suitable labelled packages. Thus, a
jar of mouthrinse will have a label describing it, in substance, as a

mouthrinse or mouthwash and having directions for its use; and a toothpaste,
cream or gel will usually be in a collapsible tube, typically aluminium, lined
lead or plastic, or other squeeze, pump or pressurized dispenser for metering

30 out the contents, having a label describing it, in substance, as a toothpaste,
gel or dental cream.

Organic surface-active agents are used in the compositions of the
present invention to achieve increased prophylactic action. assist in
achieving thorough and complete dispersion of the active agent throughout

35  the oral cavity, and render the instant compositions more cosmetically
acceptable. The organic surface-active material is preferably anionic,



10 1997). The conpl exes were characterised usi ng SDS- PAGE, transblotting
and sequence anal ysis and assayed for enzym c activity using Bz-L-Arg-pNA
and Z-L-Lys-pNA substrates (Bhogal et al., 1997). Solid-phase peptide
synthesis 15Peptides were synthesised nanual |y using standard Fnoc

sol i d- phas synthesis protocols. The peptides wer g as the
car boxyanmi SvgBﬁgEr‘%gﬁa ng Froc- Pal - Peg- PS resin (PerSeptive gl o?gé%ﬁ‘g I nc.

Fram ngham MA). Coupling was acconpl 1/? ed with HBTU HOBt activation usi ng
4 equiv of Fnoc-am no acid and 6 equi f DI PEA. The Fnoc group 20 was
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35 Aquapore colu i nstal |
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‘sal i ne, pH %P S&B‘?ﬂ é’rﬁse ARVERUSH AL RaBiF Y] Vaé’r%ﬁ%“iW? sodi um

‘azi de. Af t ethesematerialoéxtihi aquatdnggd sudrked effeth%théanabitmIrmﬂ dcigowder in -
PBST was adgesation b Gforhlavi -ﬂor&rw}geﬂéﬁg bRl "/V(I’\]l]}lq{% &F at room .
tenperajure and then wash 1) sol ut1on

Pr t R P PPt Wi ipe 5@5&0851“&@%&%5931{9/ S5359th spethehin Fid r?PG\W‘R_W) 15 was

i ncubat ed vﬁbtﬂmpdammﬁwatﬂn{sehtbﬂeanomnmcm‘urmmmepm!tadﬂe feouserwith pept i de and
casein for élntnBH'iesaeﬂQ cBH@éhs‘éﬁaﬁ' i&:ﬁfe@g gﬁﬁxergxﬂ@%ﬁt&%rﬂhgg Eﬁ:al&gat ed wth

t he ABM pe ours a es were

I NCU 1 ON
washed (5 Ehifﬂg%)n -Cout i‘/ﬂ %Bpawriﬁheaw‘@fﬂwmﬂﬂ hgwing lppg hyqimhoam. sera in
PBST cont ai ¢hiamgs (k% \a/hphasﬁm ohain$ kf goadde te@2e dabson &desy whichhe washed 20

Pcubaton Sen aﬁ?’s‘lﬁé’" JreRUsiioBmetd) okt Ae RS 9%3&3% Bulin (1)
moieties, such as condensatlon products of poly (ethylene oxide) with Tatty '
acids, fatty alcohols, fatty amides, polyhydric alcohols (e.g. sorbitan
monostearate) and polypropyleneoxide (e.g. Pluronic materials).

Surface active agent is typically present in amount of about 0.1-5%
30 by weight. It is noteworthy, that the surface active agent may assist in the
dissolving of the antibody of the invention and thereby diminish the amount
of solubilizing humectant needed.

Various other materials may be incorporated in the oral preparations
of this invention such as whitening agents, preservatives, silicones,
35  chlorophyll compounds and/or ammaniated material such as urea,
diammonium phosphate, and mixtures thereof. These adjuvants, where



directed against rabbit I1g (BioRad, Richnond, CA) for 1.5 hours at 37C
After washing (5 x PBST), substrate (0.4mM 3,3',5,5' -tetranet hyl benzi di ne
in 0.1M sodium acetate/citric acid buffer containing 0.004% v/v hydrogen 25
per oxi de) was added and col our devel opnent was stopped by addition of 2M
H2SO4. Opti sity (0.D.) at 450 nm was neasured usin hsesd

m cr opl atevggg%%?&nodel 450. RESULTS 30 PrtRI 150 Arg-speggf”f‘?b prot ei nase
purification and characterisation The P. gingivalis Wh0 cell sonicate
contained 0.36 ng nll protein and 2.4%nd 1.1 pnol mnl ng protein-1
activity with 1.0 nM Bz-L-Arg-pNA and z-L-Lys-pNA as substrates

respecti veg»resunt%e%c&beramixp% réBsratibhi 6CLRBuLR WhiRBRIARASE ani on

exchange FPL roteol vt i a'?ol tic. 35 gctivity.elutin et ween
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centricon-10 condaytsuiteble floxeringor spateajng matsriad iniag) also WOemployed.

98/ 49192PCHALRANO LB TRltirk RRbHARNLLREIRARHEY oilie beatibpd edge of the
mai n peak of rotgol ticlagidolytic activ t$/ nd contal néd t he hi ghest
ratio of A® 95‘}5‘@& fHEPPEEM 1W¥¥§r‘l“5}’s§§i§8t‘? i CO%e 5785 EYcalypius,

concent r at i"aarjorame cinnagdng kemer, andpdtapge, tandam&inyt salsryldte. Spaltalfle | t r ati on

col um (Fi @wellenidy Sgentdhchidy sutb&el fdcfos8Cidatobd, sarbifet, @qﬁgﬁ'saa wi th the
hi gh m)leculalr SS elﬁtl.n d{%zrla orrespgonding t aks Wt val ues
of 0.6- 2.6Y% a{fg’g‘*’tﬁr’é 8“%% a%i’é“ﬁ’@ﬁé?? BRIBG) B ygeeis%gal et al.,
1997) . Howsweshariae| awvkthenkes Sulitablymilasopaak swéetblingapentsanaybssh @bser ved,
uhi oh dospliayato oA ekl 6,190k dstiioRnd hbpsRgglones col lected for

further pur can,hj\a n. T@e ﬁ(r)kaag Il'tration was applied to a
Mono Q ani on exc ﬁﬁeprﬁ FIFRPIARYC SIYPRHER AB Prafcompesttionyr adi ent t he
Ar g- speci f iaccarding/fot thissinyerion such ai sbuttovagheakdettificiNosiitaiing & r ati on of
200 I ni vi  Nafdpositidn oF tRE phdeft %hiibﬁ%?fgﬁeﬁﬁgﬁﬁﬁﬁdqregmaﬂ !toq_{léjde '

soni cate. The peak cgont ai,ni ng Arg—spem ic actjVvity was subjéecteéed to

SDS- PAGE WS &R %@?F&héﬂc%a% YRIY BB 6T RYRIYeeeRd Ar Huriday-pyprefgrablyne 50 15
kDa badd wdmmn Adostimes éailynt apibpfaticd 4t std\itiont 9j pelersitpbienas. seal ysi s
uhi chpr oviagh 8 180 86 o RPAUSHEAIIMEEENTYYS LWMMPIIFDLED. The

specificity of tfF pr ot el nase r argl nyl Tesidues was conti r med by
the enzyne '2PLHGHME Bz- LArg- pNA but not z-L-Lys-pNA. The Arg-specific 50
| cDa enzynme was PBe aetpusitieds bf/thisinleatiopaahibelihasippratyd ieide@hges)ot
i nhi bited BYitBgew iFnﬁ-u I 8itel BARE ORI P S I%%EQ slt‘f nyl
fl uori_gﬁ or Z-,ég-ﬂaﬁl{g 8et E?ﬁﬁ?‘k genz&%%ﬁ?&%ﬁ?‘?gl@ggﬁe .ué{lxlnn |S%i%t1ed by
sul phydPy| capting thePuteryyatace of p gumebasenilliirative at sthich mayde concentrati ons
to that whinmntionkdjélhethgt hebbiee 1dR4% iBjldgaksiat, étt., dedi®dbly witlnhi bition with
EDTA coul d cBgvdifieab 8RshYizbRGr2 Fﬁlgjst' + e pH opti num
of the enz;E}svwas ig \?\nﬁgﬁ mh§| ?mf%t ac*tgll%gfg; Bﬁ;{éggﬁ%ﬁ%%&o@%ﬁégal ar cloning
and sequen8tCi%spwitolgpditheliet R | gene Screening of the P. gin givalis
genomi c |ibrary Asothgr thpeatdbaniof dige ﬁﬁleﬁfi@ﬁe§a$ﬂﬁﬁiﬁd;g§nifc0r the N-term nus
of PrtR45 i ik {tive clones. The . m {.hese cl ones was
extracted gﬁ%@éh&@%&%@&é@&%@% Bﬁ%ﬁléje's?ghgedlsi g%?‘iltfibpetaﬁ%g\éa ont ai ni ng
the 12 kb Bghyered byagselapray. ovaliuer by epimety produce s eppufid imonurtee gene
encodi ng t espoasoihiNtIhe RREEH heRitytRHNME oRRLRRINCH Felgimivalis1996) .
Lambda cl oggy :l'gduc(fr?éu/ﬁ‘hfl'ngg t}zlier%bzy lﬁpevlggmﬁ'g disease. Unlike whole P.

gingivalis cells or other previously prepared antigens, the peptide antigens

30  described herin are safe and effective antigens for the preparation of a

vaccine for the prevention of P. gingivalis-associated periodontal disease.

Additionally, according to the present invention, antigenic peptide produced

may be used to generate P. gingivalis antisera useful for passive

immunization against periodontal disease and infections caused by P.

35 gingivalis.



35 | fragnment was chosen for further analysis and DNA was isolated from
this clone and digested with Eco72 | and randomy cloned into plasm d Sna
|- WD 98/49192PCT/ AU98/ 00311 29 BAP pUC 18. Adjacent 3.3 and 1.2 kb Eco72
| genomc fragrrents were sequenced in both directions to generate the
entire prtR, é; gotide sequence (Genebank Accession No. QEDQIIZAN A 991
bp PCR fragnment Was generated and sequenced to confirmthe sequence
enconpassi ng the internal 5Eco72 | site. The prtRII ORF conprises 2208 bp
(736 a.a. residues) and encodes a pr er?t30pr otein consisting of a putative

| eader sequence and a profragnent followed by the mature Arg-specific

prot ei nasebg 507 g‘h]gfomﬁﬂnglé&ﬁm (rjﬁrggﬂttﬁerﬂig@uﬁﬁaébf{}kst:tﬁélﬁ‘fefﬁ:?hno acyl
sequence obt a Qr enzynme (Pr e

Nt er ni nal ngiﬁfgh’&‘éewnt ﬁ'ép‘bgré’t ﬁ?‘i 5@89@36 t the;j1pge ‘?‘RH‘B“C’“ di ately
preceded bytheretoyAjl ﬂwsuutfelndrpltopertmfm&gr@nito heTéia gnd: iRl theggpendadi bits a
hi gh degr egl@insSdrgblyatdight Wibds dtherwise inMichteil hs of the prtR gene which
encodessPrtR45 and its associ ated adhesins (Figs. 8 & 9). A conparison of
the two“transl at ed sequences shows an overall 15 simlarity of 76% and 80%
for the tr BXAMPEE Ior epr of ragnent and the protei nase domain, respectively.

The prtRI| ’ﬂ?ié\/ﬂ‘éﬁﬁflcéiﬂﬁxsoﬂﬁé p%‘l%ﬁﬂﬁe aBivesitd Bed Qiﬁ@srlﬂib'ﬂ?din motifs

haemaggl uti ni ns_en R an t K genes bei ng
consi st ent Wstr}/ﬂgﬂ e‘fi %Xgﬁgaiof’ﬁ%ﬂ a‘?‘ﬁﬁﬁﬂﬁfzfl‘?’iséﬁo‘g& hel%sogﬁli 8FR¢ nase was not
associ at ed mmbdhingchlme‘kng@ecfﬁmqarﬁtemdsetd‘fé’ BirigRidISWH®mt ur e 20 pr ot ei nase
deducedgf romthe translated prtRI I gene sequence is 55.6 kDa which is
consistent with fhe 50 kDa obtai ned by SDS-PAGE (Fig. 7) and is slightly
| ar ger tharﬂﬁﬁé‘—a#educed M of 53.9 kDa for PrtR45 (Bhogal et al., 1997).
The sequence  al i GrBeErotridzol N, NAH ING-tatraane thelroiuns exefharophosphaky t Rl | 50

ith the P f )
prot ei niserg’g‘@’” ROReR bg”%%%q%jmp*ﬁfylgﬁ%&f%@%?'ha't “PriRI150
di spl ays hi @‘é‘&ﬁ} %@%WPAPP@ PIPETiipe, JEAnpIopretigagidd TFA) and

adhesi nsas hwirestydcheBraxpdarbpnpl @erd-gretec eyt arhino dcids Wetecsbthineld fBfinam no

acyl resid : C equence of
Pr%/RI | 50 |g§§slpgmﬁm’¥ ?%él%&l ezr‘]\tu%f[}h a) Tﬁhgb%ﬁdﬁgnémgr gs?dues of the
Prt R27 adhé’éli“h“eéb ED{T), were,Qhtays ‘and?*dtfﬁé (NewrbquthgValsy, | n contrast to
the hi gh sequdndie).i tlenliadapigyicld[ha.dfuhded-3@naiBB) Wa4 bptintdifdases, there is

| over over al; P%mﬁ'dﬂehﬂ&él@on%ﬁnfﬂl@%’s{)ﬁwmg LIRELAING, PARABOINRP illagRS 0C! at ed

Prt R45 and t K48 ot.e except. aroun rmnal regioff where the
motif 2035 ReRpREg TN ‘f%ﬁrﬂ!b‘?ll"‘fl%ﬁitat%i Fig. 8) is :
al nost i derdhlenﬁd:als wekmcbfrpqpmlteeayn&sees grade bsitageivhlemt. PrtRI150. Sim|ar
notifs 30 also occur in the PrtR44, PrtR1l7, PrtK39 and PrtK44 adhesin
donmins of PrtR and PrtK (Tabl e 1 ABML peptides), which have led us to
propose t hatdttaiid : 1 5eRAILIORS bi ndi ng notif involved in the

associ ation of t Dﬁoﬂnhﬂecﬁtﬁlﬂttﬁéé Bf PorphgotRans gafbvaAfhEsD Reerk Rikdlyar ge
conpl exgs. p§0v1ded by Professor P. Marsh (PHLS, Centre for Applied Microbiology and
Research, Wiltshire, UK). P. gingivalis W50 was grown anaerobically (Bhogal
et al., 1997) and Escherichia coli ]M109 and LE392 strains were grown
following the procedures previously described (Slakeski et al., 1996).

30

Purification of the 50 kDa Arg-specific proteinase.
P. gingivalis W50 was grown in batch culture (5 L) and harvested at
late logarithmic phase by centrifugation (5,000 x g, 20 min, 4 °C). Cells were
35 washed once with 150 ml TC buffer (20 mM Tris-HCI pH 7.4 and 5 mM
CaCl,) containing 50 mM NaCl and sonicated as described previously (Bhogal




Binding of the PrtR-PrtK conplex to a svnthethic peptide corresponding to a
putative adhesin binding notif A peptide (ABML [ R45]) correspondi ng
to the proposed adhesin binding notif PYQPVSNLTATTQGKVTLKWDAPSTK, was

synt hesi sed and 10 used to neasure binding of the Prt R-PrtK conpl ex.

Speci fic bigdi TLCK-inactivated PrtR-PrtK conplex top I?ﬁ% peptide
was dem)nstvrqgts’e 1|§]{n a conpetitive binding assay where a 5- Efg}g nol ar
excess of the ABM peptide in solution %‘as required to inhibit binding-of
the conplex to the ABM peptide adsorbed onto the microtitre plate (Fig.

10). A control peptide, 15 FNGE SLANYTGHGSETAWGT correspondi ng to residues
428- 448 of dPul.RIGY7)IBhesdicets was e trifi eldm:ao 000 B 30 e, 4* 'ﬁ@DtHéf the

TLCK-i nacti t adso bed i The
anti - Prt R B ‘@Eﬁ-ﬂn Il{tsfeﬁfégmé @ng*ﬁ@mg t{’ Sﬁ{oﬁle =K W%%ﬁﬁ}%p%\?‘ﬁ sf’ﬂ?é:aéaosence of
t he PrtR- Prwas anpligdee anmndon-gychange cobimpi(HHoad K @ituQeteptianeset he conpl ex
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were washed extensively in a solution of 2 x SSC containing 0.1% SDS (w/v)

at 49 °C.- Phage from positively-hybridising plaques were purified using
standard procedures (Sambrooket al., 1989). Phage DNA was digested with - -

20  Eco72Iand the resulting fragments ligated into Sma I-BAP pUC18 '
(Pharmacia, Sydney, Australia) which was used to transform E. coli JM109
using the heat shock procedure (Sambrook et al., 1989). Double-stranded
template DNA was sequenced as described previously (Slakeski et al., 1996).

PCR was used to amplify a 991 bp fragment containing the internal

25  Eco 721 site encoded by prtRII using the two oligonucleotide primers 5’-
CGGCTTCCGTAAAGTC-3' (forward primer identical to bases 657-672 of
PrtRII sequence) and 5-TGGCTACGATGACGATCATACGAC-3' (reverse
primer with 96% identity to bases 1624-1647 of PrtRII). The PCR was carried
out in a final volume of 100 ul and each reaction mixture contained 100 ng P.

30  gingivalis W50 genomic DNA, 0.2 mM dNTPs, 1.5 mM MgCl,, 100 pmol of
each primer, 20 mM Tris-HCI, pH 8.4, 50 mM KCl and 2.5 U Taqg DNA
Polymerase (Gibco BRL). The reaction mixture was heated at 95 °C for 3 min
and then subject to 25 cycles of DNA denaturation at 95 °C for 30 s, primer
annealing at 40 °C for 1 min and extension at 72 °C for 2 min. Following

35 cycling, the reaction mixture was finally heated at 72 °C for 5 min.



Pr ot ei nase Active Site Peptides Prt RA5(426-446) FNGGE SLANYTGHGSETAWGT
PAS1( R45) PrtKA48(432-453) LNTGVSFANYTARGSETAWADP PAS1(K48) Adhesion Bindi ng
Motif Peptides Prt RA5(664- 689) PYQPVSNLTATTQGKVTLKWDAPSTK ABML( R45) WO
98/ 49192PCT/ AU98/ 00311 33 Material s

WO 98/49192 ' PCT/AU98/00311

26

Amplified DNA was purified using a PCR Spinclean Kit (Progen) and
sequenced across the Eco 721 site in both directions.

Purification of high molecular mass complexes of Arg-specific and Lys-
5 specific proteinases and adhesins (PrtR-PrtK complexes)
The high molecular mass, cell-associated proteinase-adhesin
complexes (PrtR-PrtK complexes) of P. gingivalis W50 were purified using a
combination of anion-exchange, gel filtration and Arg-sepharose affinity -
chromatography from a cell sonicate as described previously (Bhogal et al.,
10  1997). The complexes were characterised using SDS-PAGE, transblotting and
sequence analysis and assayed for enzymic activity using Bz-L-Arg-pNA and
Z-L-Lys-pNA substrates (Bhogal et al., 1997).

Solid-phase peptide svnthesis

15 Peptides were synthesised manually using standard Fmoc solid-phase "
peptide synthesis protocols. The peptides were assembled as the
carboxyamide form using Fmoc-Pal-Peg-PS resin (PerSeptive Biosystems Inc.,
Framingham, MA). Coupling was accomplished with HBTU/HOBt activation -
using 4 equiv of Fmoc-amino acid and 6 equiv of DIPEA. The Fmoc group

20 was removed by 2% v/v DBU in DMF c:ontairiing 2% v/v piperidine. Cleavage :
of peptides from the resin support was performed using .
TFA:phenol:TIPS:EDT:water (92:2:2:2:2) cleavage cocktail for 2.5 hows.
After cleavage the resin was removed by filtration and the filtrate
concentrated to approximately 1 ml under a stream of nitrogen. After the

25 peptide products were precipitated in cold ether, they were centrifuged and
washed three times. The peptide precipitate was then dissolved in 10 ml of
water containing 0.1% v/v TFA and insoluble residue removed by
centrifugation.

Purification of synthesized peptides was performed using a Brownlee

30 C18 Aquapore ODS column (250 x 100 mm) installed in a Waters HPLC
system. Chromatograms were developed at a flow rate of 5.0 ml min™ using
0.1% v/v TFA in water {solvent A) and 0.1% v/v TFA in 90% aqueous
acetonitrile (solvent B). Peptides were eluted with a gradient of 10-30%
solvent B over 40 min. Analytical HPLC was carried out using a Brownlee C8

35  Aquapore RP-300 column (220 x 4.6 mm) installed in a Applied Biosytems
HPLC system. Chromatograms were developed using solvent A and solvent B
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RESULTS

30 PrtRIISO Arg-specific proteinase purification and characterisation

The P. gingivalis W50 cell sonicate contained 0.36 mg ml™ protein
and 2.4 and 1.1 pmol min™ mg protein™ activity with 1.0 mM Bz-L-Arg-pNA
and z-L-Lys-pNA as substrates respectively at 25 °C. The sonicate was
subjected to Q-sepharose anion exchange FPLC and proteolytic/amidolytic

35 activity eluting between 160-246 mM NaCl was collected and concentrated
using a centripep and centricon-10 concentrator (Amicon, Sydney, Australia).
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chal I enge Nfolecular cloning and sequence analysis of the prtRII gene
Screening of the P. gingivalis genomic library using oligonucleotide
30  probes specific for the N-terminus of PrtR45 identified several positive
clones. The DNA from these clones was extracted and subjected to Southern
analysis to identify those containing the 12 kb BamH I fragment previously
proposed to correspond to the gene encoding the second Arg-specific
proteinase (Slakeski et al., 1996). Lambda clone 18, containing a 12 kb BamH
35 I iragment was chosen for further analysis and DNA was isolated from this
clone and digested with Eco72 I and randomly cloned into plasmid Sma I-




relative to the DT controls(Table 3). Al the adhesin binding notif
peptides 5 when used as immnogens reduced | esion size however, only
ABML( R45), ABIv12(K39) and ABM3(R44) attained significance (p <0.05) with

t he nunber of aninals used (Table 3) The results denpnstrate the
ef facacy ofv%p hR PrtK proteinase active site peptides ﬁ?ﬁAﬁﬁRﬁﬁ?”

bi ndi ng noti peptldes when used as 10 i mmunogens in preventing c | enge
with P. gin givalis in the nurine |esi nodel . These results therefore

suggest that these peptides may have utility as vaccines in the prevention
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the exact N-terminal amino acyl sequence obtamed for the purified 50 kDa

10  enzyme (PrtRII50). The N-terminal sequence of the mature protein, like
PrtR45, is immediately preceded by an Arg residue in the profragment.

The prtRII gene exhibits a high degree of similarity with the 5’ two
fifths of the prtR gene which encodes PrtR45 and its associated adhesins
(Figs. 8 & 9). A comparison of the two translated sequences shows an overall

15  similarity of 76% and 80% for the translated preprofragment and the
proteinase domain, respectively. The prtRII however, does not encode any of
the C-terminal haemagglutinin/adhesin domains encoded by the prtR and
prtK genes being consistent with the finding that the purified PrtRII50
proteinase was not associated with adhesins. The M, of the PrtRII5S0 mature

20  proteinase deduced from the translated prtRII gene sequence is 55.6 kDa
which is consistent with the 50 kDa obtained by SDS-PAGE (Fig. 7) and is
slightly larger than the deduced M, of 53.9 kDa for PrtR45 (Bhogal et al.,
1997).

The sequence alignment of the deduced amino acyl sequence of

25  PriRII50 with the PrtR45 Arg-specific proteinase and the PrtK48 Lys-specific
proteinase (Slakeski et al., 1996; Bhogal et al., 1997) shows that PrtRII50
displays high sequence similarity (97.5% identity) to the adhesin-associated
PrtR45 proteinase except for the C-terminal 80 amino acyl residues (Fig. 8).
In fact, this C-terminal 80 residue sequence of PrtRII50 is similar (47%

30  identity) to the C-terminal 80 residues of the PrtR27 adhesin domain, the last
domain of the PrtR (Fig. 9). In contrast to the high sequence identity of the
PrtRII50 and PrtR45 proteinases, there is lower overall similarity (25%
identity) between the two adhesin-associated PrtR45 and PrtK48 proteinases
except around the C-terminal region where the motif -

35 GEPNPYQPVSNLTATTQGQKVTLKWDAPSTK- (underlined in Fig. 8) is
almost identical in both proteinases but is absent in PrtRII50. Similar motifs
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also occur in the PrtR44, PrtR17, PrtK39 and PrtK44 adhesin domains of PrtR
and PrtK (Table 1 ABM1 peptides), which have led us to propose that this
motif is an adhesin-binding motif involved in the association of the PrtR and
PrtK proteinases and adhesins into large complexes.

Binding of the PrtR-PrtK complex to a synthethic peptide corresponding to a

putative adhesin binding motif
A peptide (ABM1 [R45]) corresponding to the proposed adhesm
binding motif PYQPVSNLTATTQGQKVTLKWDAPSTK, was synthesised and
10 used to measure binding of the PrtR-PrtK complex. Specific binding of .-
TLCK-inactivated PrtR-PrtK complex to the ABM peptide was demonstrated -
in a competitive binding assay where a 5-100 fold molar excess of the ABM -

peptide in solution was required to inhibit binding of the complex to the
- ABM peptide adsorbed onto the microtitre plate (Fig. 10). A control peptide,

15 FNGGISLANYTGHGSETAWGT corresponding to residues 428-448 of PrtR45,
as well as casein did not inhibit the binding of the TLCK-inactivated PrtR-
PrtK complex to the adsorbed ABM peptide. The anti-PrtR-PrtK antisera did
not bind to the ABM peptide in the absence of the PrtR-PrtK complex. The
inactivation with TLCK ensured that the complex was not binding to the

20 peptide through the active sites of the proteinases. This was also confirmed
by lack of binding of the PrtR-PrtK complex to casein and a non-specific
peptide of similar size and lysine content to the ABM peptide but of
unrelated sequence. These results demonstrating specific binding of the
TLCK-inactivated PrtR-PrtK complex to the ABM peptide therefore are

25 consistent with the proposed role of this conserved motif in the association
of the PrtR and PrtK proteinases and adhesins into large complexes.

DISCUSSION
Using a P. gingivalis W50 cell sonicate we have purified and
30 characterised a second cell-associated, Arg-specific, calcium-stabilized
cysteine proteinase that is almost identical to the previously characterised
Arg-specific cysteine proteinase PrtR45 (Bhogal et al., 1997). However,
despite the almost identical enzymic characteristics and inhibitor/activator
profile to PrtR45 the second enzyme exhibits a number of key differences.
35 Firstly, the second enzyme designated PrtRII50, is a discrete enzyme not
associated with adhesins. The Arg-specific cysteine proteinase, PrtR45, is a
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45 kDa component of a large multi-protein complex of Arg- and Lys-specific
proteinases and adhesins (Bhogal et al., 1997). Secondly, PrtRII50 is slightly
larger than PrtR45 on SDS-PAGE (M, 50 kDa) and thirdly there are four amino
acid substitutions in the first 25 N-terminal residues of PrtRII50. PrtRII50
has a Glu at position 8 instead of Gln, a Pro at position 17 instead of Ala, a
Glu at position 22 instead of Gly and a Glu at position 25 instead of the Lys
in PrtR45 (Fig. 8). These differences in size and the N-terminal amino acyl
sequence were confirmed with the cloning and sequence analysis of the gene
prtRII encoding the second Arg-specific proteinase.

The deduced amino acid sequence of the prtRII gene exhibits 98%
identity with that of the recently reported rgpB gene from P. gingivalis ATCC
33277 (Nakavama, 1997) suggesting that both genes represent the same locus
in two different strains. However, the sequence for the mature proteinase of
the rgpB gene does not contain three of the N-terminal amino acyl
substitutions found in the prtRII gene product and only has the GIn>Glu
substitution-at position 8. The substitutions at positions 17, 22 and 25 found
in PrtRII50, that enabled the gene product to be unequivocally differentiated
by N-terminal sequence analysis from the mature PrtR45 proteinase of the -
prtR (rgpA), were not found in the rgpB. In the current study the differences
in N-terminal sequence and size of the mature proteinases enabled the
differentiation of the discrete 50 kDa Arg-specific proteinase (PrtRI150) from
the 45 kDa Arg-specific proteinase (PrtR45) found associated with adhesins.
The assignment of the two proteinases (PrtR45 and PrtRII50) to the two genes
(prtR and prtRII respectively) has enabled identification of a conserved motif
in the two adhesin-associated proteinases (PrtR45 and PrtK48) not found in
the discrete PrtRII50. As the conserved motif was also found in several
adhesins of the prtR and prtK we propose that it is an adhesin binding motif
involved in association of the prtR and prtK proteinases and adhesins into
large complexes. This proposition is supported by the demonstration that a
synthetic peptide corresponding to the conserved motif specifically binds to
the TLCK-inactivated PrtR-PrtK complex.

The identification of the conserved motif PVXNLT.....LKWXAP in the
adhesin binding motif 1 led us to propose that the complementary motif
would be hydrophobic and negatively charged. Repeat motifs that were
therefore hydrophobic and contatined negative residues were selected for
synthesis. eg. TATTFEEDGVA (ABM 2, Table 1) and WKTIDADGDG (ABM 5,

r-11-1 +1 ,SIN ABM6(RL 5)-DT O1 N zi r-1 "0. O O ri
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Table 1). Other motifs selected for study were other repeated motifs of
hydrophobic and/or charged and/or neutral polar residues eg. VYRDGTKIKE
(ABM 2, Table 1), WEIRTVDLPAGTKYV (ABM 4, Table 1) and
EFAPVQNLTGSA (ABM 6, Table 1). '

5 On further examination of the alignment of the deduced amino acyl
sequence of PrtRII50 with the catalytic domains of the PrtR45 Arg-specific
proteinase and the Prtk48 Lys-specific proteinase some further interesting
areas of similarity were revealed (Fig. 8). Although these three cysteine
proteinases from P. gingivalis have no similarity with any of the other known

10 families of cysteine proteinases it is possible to speculate on the identity of-
the catalytic residues since only one His residue and two Cys residues are
conserved in the three sequence-related enzymes. The catalytic Cys, His
dyad of these enzymes therefore is likely to consist of H**® of PrtRII50, the
only conserved His in the three proteinases. The catalytic Cys is also likely

15  to be one of the two conserved cysteinyl residues C*”*and C** in the three
sequence-related proteinases.

EXAMPLE 2 - :
20  Synthesis of Proteinase Active Site and Adhesin Binding Motif Peptldes and
Testing in a Murine Lesion Model.
The following peptides representative of the protease active sites and
each adhesin binding motif listed in Table 1 were synthesised, conjugated
and tested in the murine lesion model (Table 2).
25
Table 2. Origin and amino acid sequence of synthesised peptides

Origin Amino acid sequence ({single Abbreviation

letter code)

Proteinase Active

Site Peptides

PrtR45 (426-446) FNGGISLANYTGHGSETAWGT PAS1 (R45)
PrtK48 (432-453) LNTGVSFANYTAHGSETAWADP PAS1 (K48)

Adhesion Binding

Motif Peptides

PrtR45 (664-689) - PYQPVSNLTATTQOGQKVTLKWDAPSTK ABMI1 (R45)
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PrtK39 (1580-1608) SYTYTVYRDGTKIKEGLTATTFEEDGVAA ABM2 (K39)

PrtR44 (939-971) VTLKWDAPNGTPNPNPNPNPNPNPGTTTLSESF | ABM3 {R44)

PrtK44 (1296-1315) WIERTVDLPAGTKYVAFRHY ABM4 (K44)

PrtR15 (1154-1169) PAEWTTIDADGDGQGW ABMS (R15)

PrtR44 (919-938) EGSNEFAPVONLTGSAVGQK - ABM6 (R44)

Control Peptilde

PrtR27 (1432-1463) ANEAKVVLAADNVWGDNTGYQFLLDADHNTFG Control
peptide

Materials

Unless otherwise stated chemicals were of peptide synthesis grade or
its equivalent. O-Benzotriazole-N,N,N',N-tetramethyluronium
5 hexafluorophosphate (HBTU), 1hydroxybenzotriazole (HOBt),
diisopropylethylamine (DIPEA), N,N-dimethylformamide (DMF), piperidine,
trifluoroacetic acid (TFA) and 9-fluorenylmethoxycarbonyl (Fmoc) protected
amino acids were obtained from Auspep Pty Ltd (Melbourne, Australia).
Triisopropylsilane (TIPS) and ethanedithiol (EDT) were obtained from
10  Aldrich (New South Wales, Australia). 1,8-diazabicyclo[5.4.0jundec-7-ene
(DBU) was obtained from Sigma Chemical Company (New South Wales,
Australia). Phenol and diethyl ether were obtained from BDH (Poole, UK).

Solid-Phase Peptide Synthesis
15 Peptides were synthesised manually or using a 431A ABI peptide
synthesiser. Standard solid-phase peptide synthesis protocols for Fmoc
chemistry were used throughout. Peptides were assembled as the
carboxyamide form using Fmoc-Pal-Peg-PS resin (PerSeptive Biosystems Inc.,
Framingham, MA). Coupling was accomplished with HBTU/HOBt activation
20  using 4 equiv of Fmoc-amino acid and 6 equiv of DIPEA. The Fmoc group

was removed by 2% v/v DBU in DMF containing 2% v/v piperidine. Cleavage

of peptides from the resin support was performed using

TFA:phenol: TIPS:EDT:water {92:2:2:2:2) cleavage cocktail for 2.5 hours or 4

hours depending on the arginine content of the peptide. After cleavage the
25 resin was removed by filtration and the filtrate concentrated to

approximately 1mL under a stream of nitrogen. After the peptide products

were precipitated in cold ether, they were centrifuged and washed three



The peptides of Table 1 were synthesized using standard Fnoc or 5 tBoc
synthesis strategies and nultipeptide constructs were synthesized using the
strategies outlined in Figs. 1-5. (2) Preparation of Antibodies
Serum anti bodi es were obtai ned by i muni sing horses, rabbits, 10 sheep or
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: mmnoassa&bn%gag.g(rfx ("\J/F g.EM?ﬁ-Peptides to Diphtheria Toxoid
30 Diphtheria toxoid (DT) was obtained from Dr I. Barr (CSL Pty. Ltd.

Melbourne, Australia) which contained 9 equivalent amino groups per 62
kDa molecule. To a solution containing 10mg/mL of DT in
phosphate-buffered saline (0.1M sodium phosphate, 0.9% NaCl; pH 7.4) was
added 0.1mL of a 1% w/v solution m-maleimido

35  benzoyl-N-hydroxysuccinimide ester (MBS) in DMF. After 30 mins
unreacted MBS was removed and MBS modified DT collected by gel filtration
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invention is to provide peptide antigens of Table 1 to be used as

I mmunogens in a prophylactic and/ or therapeutic vaccine for active
|nnun|zat|qﬂ%59 o0t ect against or treat infections causeg-PXubznoii

gi ngi val or “vacci ne purposes, an antigen of P. gin givalis conprising a
synt hetic peptide construct should be _jimrunogenic, 30 and i nduce functional
anti bodies directed to one or nore suP%ace-exposed epi topes on intact
bacteria, wherein the epitope(s) are conserved anongst strains of P. gin

givalis. Imls Phh o gbluaid iP}xa%aélﬁeNSW%ﬁdtﬂha) b@@lma&e@tmde PAS1- PAS2

construct s .de in ntigen,

Che 25 i pepeie it B DU Phoreau Rl R A bR et iedoscr  bed

herein in Bdviptreptide (Wonowle)yuaticsnlred 81 20B416MEuanidine F{d synt heti ¢

]|coept ' Fe i's cbﬁ&hﬁ'ﬁigd) mﬁrﬂezﬁﬁhm;n pPHEEAD delted Wﬁh@obﬂ{_. MilliQReatsRCCi Ne
ornmul ati on era o induce an i mune

responsé ﬁﬂﬁ)}f tﬁ‘éttﬁg pEu tl‘%‘? E%@'ﬁs ﬁ\/ﬁﬂmﬁ?ﬁ%ew vacci ne

formul at i ordlssnh@dtmé\/lﬂbﬁﬂﬂat@t The pelleqated b@&@(fwmmedmh@ye‘eamw ude; but

are not Ii fﬂ{t}?deﬁfbtedtéﬂ BANEA-FBhtidé Bhd%ﬁh%ﬁbfbﬁbme hékr &bt Oneal , :

i ntravenou & suliaﬁuta ou Q@C' Jnt%anasa cf or al ad i stration. The

vaccine may A ptide:D D rongas s seramird SompRagleds "ol ution, a

pol ymer or peptids biyees] fiktrafiommusing a P10, cobnma ehifiildoatedniatiBShpHies end. Vari ous

adj uvanps El?@pkﬁﬁ?éh "ﬁh&%bﬁ&&%a@@ndﬁﬁ&e&%ﬁi e EAMAsAbLONPhe The adj uvants

aid by nodu atlnﬁ [{i esg%tF %Eﬁq ttalnln a nore durable and

hi ghor | ev&PRIEARARIFIES oL SAMAD ra5geq SRoBR A4XRAO%en or fewer

doses than 1nd1cahagvlamcsltnel paﬁtxd@emmneupmmparﬂlémmbcmﬂ@ne. 15 Exanpl.es of .

adj uvants include inconplete Freund s adjuvant (ISA), Adjuvant 65

(containi nq eanut o] I monool eat e ang aI um num nonostrearate), oil

emul si ons, =R st ? L ASIATLXI00C S ? polyanines, Avridine; Quil

A, sapasin, MPL, B@BBMmIﬁals meraks ald gretemmmuhlsaé sabcuntanemuslhydndw de,

al unt num pagsEigs c; oekE peBAARBHEINE B9 of oyl ey et o

i nvol ves the prgg ill on o ant| uences as a
hapt en, i . &ellsohppr@ ﬁ{"é”%ﬁ’rgcswgé o‘ttrab‘y BEGegipulstlied in %FH“P ne response.
In such ca%eunmeadhmpamcmﬁy Pdter 30alagntthy nlicuiwdrd imjexctedir ri er ‘or ot her

| munogeni G, HP&J%%&H&%W&Q {:E &?l&‘éreiqiiﬁ HQESﬁﬂl&é-bﬁ" dodj %Age eC 'ed hapt en

when 25 exp 0 a antli | c hapten
linked 2P0 & PMH 2K 1an%€1§ I 95 pelly ﬂfqufﬁhacrﬁwéﬁs BIRgH aé&rame f or mul at i on.
33277) emulsified in incomplete Freund’s adjuvant (IFA) and then bled from

the retrobulbar plexus 12 days later. All mice were challenged with 8 x 10°
cells of P. gingivalis (200uL) by subcutaneous injection in the abdomen and
weighed and lesion size measured over 10 days. Lesion sizes are expressed

25 as mm’ and were statistically analysed using a Kruskal-Wallis one-way
ANOVA and Mann-Whitney U-Wilcoxon rank sum W test.

The peptide-DT conjugates were used to immunise BALB/c mice to
evaluate their efficacy in protecting against Porphyromonas gingivalis
challenge in the murine lesion model. Figure 6 shows that mice that were

30 immunised with the carrier protein diphtheria toxoid alone had similar
average lesion sizes to the mice immunised with adjuvant alone (controls).
This indicates that DT alone does not provide protection against P. gingivalis
-and moreover that any protection provided by peptide-DT conjugates was
attributable to the immune response induced by the peptide. The control
35 peptide-DT conjugate did not provide protection against P. gingivalis as the
average lesion size was not significantly different to that of mice immunised



As an alternative to active inmunization, inmunization may be passive, i.e.
I mruni zati on conprising adm nistration of purified i munogl obulin .
cont ai ni ng anti body agai nst synthetic peptides. 41 EXAVPLE 6 The fol |l ow ng
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with DT or adjuvant alone (controls). Immunisation with both the proteinase
active site peptides conjugated to DT (PAS1(R45) and PAS1(K48))
Significantly reduced lesion size resulting from P. gingivalis challenge
relative to the DT controls(Table 3). All the adhesin binding motif peptides

5 when used as immunogens reduced lesion size however, only ABM1(R45),
ABM2(K39) and ABM3(R44) attained significance (p<0.05) with the number .
of animals used (Table 3)

The results demonstrate the effacacy of the PrtR-PrtK proteinase

active site peptides and adhesin binding motif peptides when used as

10 immunogens in preventing challenge with P. gingivalis in the murine lesion -
model. These results therefore suggest that these peptides may have utility
as vaccines in the prevention of P. gingivalis-associated disease (e.g
Periodontitis) in humans.

Antisera against the PAS1 peptides inhibited both Arg- and Lys-

15  specific proteolytic activity which therefore may explain the excellent
protection conferred by immunisation with these peptides. The inhibition of
proteolytic activity by the anti-PAS1 antisera suggests that these antibodies
may have utility in a mouthwash, toothpaste or other intra-oral delivery
vehicle to neutralise the P. gingivalis proteases and their damaging effects.

20  Similarly, antisera against the adhesin binding motifs, particularly ABM1,
ABM2 and ABM3 may have utility in oral care products and pharmaceuticals
to block adherence and therefore colonisation of P. gingivalis.



%

10. 0 Sodi um

I ngr edi ent
1.5. Sodium | aur oyl

EXAMPLE 7 The

PCT/AU98/00311

bal ance
10. 0 d ycerol

sul phat e
0.1

0.2 Water

37

50. 0 Sorbitol

1.0 Sodi um | auryl

LLZEE utens sypalfuis spuourorfydiod pay[R| Ul[BWIO} = 9
proxoj, euapudig = p
aoualapIp yuedNuss ou = o
159} ] AeWIyM-UUEN = q
9‘G=U UOBIASD PIEPUE]S = ©
n@Uﬁ
go'o> d >S/N | 50°0> d| G0"0> d 2S/N :S/N 5S/N| S0°0> a| so0o> d] got0o>d - | eoT3TUBTS
(juna)
9ZTs
SSTZTIF| ¢6'PEF| 9£°01F 80°FF| GS'TTF| PFOOTF| LB°BIF 89°¥F | 68°0TF L'TIF| LL'8TF uotTsay
8LET 19°9¢€ 826 9701 AANY 6L VT €881 Lz et €921 2v o1 6G° €€ UMWTX e
1a-
«LLZEE | ®pTaded La-(8 Ia-(g La-(p 1a- (s 1a-{p 1a-{¥ 1d- (6 Ia-(s
Md | TOTUOD | VM) TSYE | pd) ISVA | bd) OWEVY | TH) GWAV | bM) PWEY | bH) WAV | €3) ZWav | vY) TWaY A

followng is an exanple of a proposed toothpaste fornul ation.
cel l ul ose

w w Di cal ci um phosphat e di hydrate

car boxynet hyl
sar coni sat ew098/514:2| avour 1.0 Sodi um saccharin

Goat serum contai ning anti-peptide Abs

sejedn(uoo eneypydip-spnded jo eoueoyiudls pue ozis UOISET WNWIXE g S[qE],




Sodi um nonof | uor ophosphate 0.3 Chl orhexi di ne gluconate 0.01 Dextranase
0. 01 Bovine serum containing anti-peptide Abs 0.2 Water bal ance 42

EXAMPLE 8 The following is an exanple of a proposed toothpaste
formul ation. Ingredient IgliAL/ _ _.v.r Dical cium phosphate di hydrate 50.0

Sor bi t ol 10w§9g4§ig;rol 10. 0 Sodi um car boxynet hyl cel | ul 05%&/AQ19$16’ddi10V|
di et hanol am de :
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EXAMPLE 3
(1) Synthesis of Peptide Antigens and Multiple Constructs
The peptides of Table 1 were synthesized using standard Fmoc or

5 tBoc synthesis strategies and multipeptide constructs were synthesized using
the strategies outlined in Figs. 1-5. '

(2) Preparation of Antibodies
Serum antibodies were obtained by immunising horses, rabbits,
10  sheep or dairy cows.

Immunizations were carried out using standard procedures. The
initial immunisation was with a mixture of the antigen and Freund's
incomplete adjuvant. The antibodies could be recovered from the animals
serum or milk using standard procedures.

15
EXAMPLE 4
Methods for using antigenic peptides in diagnostic immunoassays.

The P. gingivalis peptide antigens described herein can be
20  synthesized for use as immunogens in vaccine formulations; and as antigens
for diagnostic assays or for generating P. gingivalis-specific antisera of
therapeutic and/or diagnostic value.
The peptides disclosed in Table 1 can be synthesized individually or
chemically-linked using any one of a number of strategies well known in the
25 art. Examples of some strategies which can be used are set out in Figs. 1 - 5.
The peptides can be synthesized using one of the several methods of peptide
synthesis known in the art including standard solid phase peptide synthesis
using tertbutyloxycarbonyl amino acids (Mitchell et al., 1978, J. Org. Chem.
43:2845-2852), using 9-fluorenylmethyloxycarbonyl amino acids on a
30  polyamide support (Dryland et al., 1986, J. Chem. So. Perkin Trans. I, 125-
137); by pepscan synthesis (Geysen et al., 1987, J. Inmunol. Methods 03:259;
1984, Proc. Natl. Acad. Sci. USA 81:3998); or by standard liquid phase peptide
synthesis. Modification of the peptides or oligopeptides, such as by deletion
and substitution of amino acids (and including extensions and additions to
35  amino acids) and in other ways, may. be made so as to not substantially
detract from the immunological properties of the peptide or oligopeptide. In
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particular, the amino acid sequences of the antigens described herein, may
be altered by replacing one or more amino acids with functionally equivalent
amino acids resulting in an alteration which is silent in terms of an observed
difference in the physicochemical behaviour of the peptide, or oligopeptide
5 orchimera. Functionally equivalent amino acids are known in the art as

amino acids which are related and/or have similar polarity or charge. Thus,
an amino acid sequence which is substantially that of the amino acid
sequences depicted in the Sequence Listing herein, refers to an amino acid
sequence that contains substitutions with functionally equivalent amino

10  acids without changing the primary biological function of the peptide,
oligopeptide or chimera.

Purified synthetic peptides may be used as antigens in immunoassays
for the detection of P. gingivalis-specific antisera present in the body fluid of
an individual suspected of having an infection caused by P. gingivalis. The

15  detection of antigens or related peptides in immunoassays, includes any
immunoassay known in the art including, but not limited to,
- radioimmunoassay, enzyme-linked immunosorbent assay (ELISA),
"sandwich" assay, precipitin reaction, agglutination assay, fluorescent
immunoassay, and chemiluminescence-based'immunoassay.

20
EXAMPLE 5
Methods and compounds for vaccine formulations related to synthetic
peptide antigens and multipeptide constructs.

25 This embodiment of the present invention is to provide peptide

antigens of Table 1 to be used as immunogens in a prophylactic and/or
therapeutic vaccine for active immunization to protect against or treat
infections caused by P. gingivalis. For vaccine purposes, an antigen of P.
gingivalis comprising a synthetic peptide construct should be immunogenic,
30  and induce functional antibodies directed to one or more surface-exposed
epitopes on intact bacteria, wherein the epitope(s) are conserved amongst
strains of P. gingivalis.
In one illustration of the invention, the dipeptide PAS1-PAS2
construct (Fig. 4) having the properties desirable of a vaccine antigen, the
35 dipeptide construct can be synthesized using the method described herein in
Example 3. '
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The synthetic peptide is included as the relevant immunogenic
material in the vaccine formulation, and in therapeutically effective
amounts, to induce an immune response. Many methods are known for the
introduction of a vaccine formulation into the human or animal to be
vaccinated. These include, but are not limited to, intradermal,
intramuscular, intraperitoneal, intravenous, subcutaneous, ocular, intranasal,
and oral administration. The vaccine may further comprise a physiological
carrier such as a solution, a polymer or liposomes; and an adjuvant, or a
combination thereof.

Various adjuvants are used in conjunction with vaccine formulations.
The adjuvants aid by modulating the immune response and in attaining a
more durable and higher level of immunity using smaller amounts of vaccine
antigen or fewer doses than if the vaccine antigen were administered alone.
Examples of adjuvants include incomplete Freund's adjuvant (ISA), Ad]uvant
65 (containing peanut oil, mannide monooleate and aluminum
monostrearate), oil emulsions, Ribi adjuvant, the pluronic polyols,
polyamines, Avridine, Quil A, saponin, MPL, QS-21, and mineral gels such as
aluminum hydroxide, aluminum phosphate, etc. '

Another embodiment of this mode of the invention involves the
production of antigen-specific amino acid sequences as a hapten, i.e. a

- molecule which cannot by itself elicit an immune response. In such case,

the hapten may be covalently bound to a carrier or other immunogenic
molecule which will confer immunogenicity to the coupled hapten when
exposed to the immune system. Thus, such a antigen-specific hapten linked
to a carrier molecule may be the immunogen in a vaccine formulation.

As an alternative to active immunization, immunization may be
passive, i.e. immunization comprising administration of purified
immunoglobulin containing antibody against synthetic peptides.
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EXAMPLE 6

The following is an example of a proposed toothpaste formulation containing
anti-peptide antibodies. .

Ingredient $ w/w

Dicalcium phosphate dihydrate 50.0

Glycerol 20.0

Sodium carboxymethyl cellulose

Sodium lauryl sulphate

Sodium lauroyl sarconisate

Sodium saccharin

0
5
.5
0
1
0

Chlorhexidine gluconate 1

Dextranase .01

1.
1.
0
Flavour 1.
0
0
0
0

Goat serum containing anti-peptide Abs .2

Water balance

EXAMPLE 7
The following is an example of a proposed toothpaste formulation.

Ingredient $ W/wW

Dicalcium phosphate dihydrate 50.0

Sorbitol ] 10.0

Glycerol 10.0

Sodium carboxymethyl cellulose

Sodium lauryl sulphate

Sodium lauroyl sarconisate

Flavour

w Ik |O | |0 |o

Sodium monofluorophosphate

Chlorhexidine gluconate

Dextranase

1
1
0
1
Sodium saccharin 0.
0
0
0
0

Bovine serum containing anti-peptide Abs

Water balance
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The following is an example of a proposed toothpaste formulation.

Ingredient % w/w
Dicalcium phosphate dihvdrate 50.0
Sorbitol 10.0
Glycerol 10.0
Sodium carboxymathyl cellulose 1.0
Lauroyl diethanolamide 1.0
Sucrose monolaurate 2.0
Flavour 1.0
Sodium saccharin 0.1
Sodium monofinorophosphate 0.3
Chlorhexidine gluconate 0.01
Dextranase 0.01
Bovine milk lg containing anti-peptide Abs 0.1
Water balance
5
EXAMPLE 0

The following is an example of a proposed toothpaste formulation.

Ingredient % w/w
Sorbitol 22.0
Irish moss 1.0
Sodium Hydroxide (50%) 1.0
Gantrez 19.0
Water (deionised) 2.69
Sodium Monofluorophosphate 0.76
Sodium saccharine 0.3
Pyrophosphate 2.0
Hydrated alumina 48.0
Flavour oil 0.95
anti-peptide mouse monoclonal 0.3
sodium lauryl sulphate 2.00
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EXAMPLE 10
The following is an example of a proposed liquid toothpaste formulation.
Ingredient $ Ww/w
Sodium polyacrylate 50.0
Sorbitol 10.0
Glycerol 20.0
Flavour 1.0
Sodium saccharin 0.1
Sodium monofluorophosphate 0.3
Chlorhexidine gluconate 0.01
Ethanol ' 3.0
Equine Ig containing anti-peptide Ab 0.2
Linolic acid 0.05
Water balance

5 EXAMPLE 11
The following is an example of a proposed mouthwash formulation.

Ingredient % w/w
Ethanol 20.0
Flavour 1.0
Sodium saccharin 0.1
Sodium monofluorophosphate 0.3
Chlorhexidine gluconate 0.01
Lauroyl diethanolamide 0.3
Rabbit Ig containing anti-peptide-Ab 0.2
Water balance




75-90 Corn syrup 1-20 Flavour oil 1-2 NaF 0.01-0.05 Muse anti-peptide
nonocl onal 0.3 My stearate 1-5 Water bal ance WO 98/49192PCT/ AU98/ 00311 45
EXAMPLE 14 The following is an exanple of a proposed gingival massage
cream formul ation. Ingredient % w w Wite petrolatum 8.0 Propyl ene gl ycol

4.0 Stearyl w3634 PCT/AU98/00311
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EXAMPLE 12
The following is an example of a proposed mouthwash formulation.
Ingredient % w/w
Gantrez S-97 2.5
Glycerine 10.0
Flavour oil 0.4
Sodium monofluoropheosphate 0.05
Chlorhexidine gluconate 0.01
Lauroyl diethanolamide 0.2
Mouse anti-peptide monoclonal 0.3
Water balance

5

- EXAMPLE 13

The following is an example of a proposed lozenge formulation.

Ingredient % w/w
Sugar ) 75-80
Corn syrup 1-20
Flavour oil 1-2

NaF 0.01-0.05
Mouse anti-peptide monoclonal 0.3

Mg stearate 1-5

Water balance

10



8.0 Polyethylene dycol 4000 25.0 Polyethyl ene G ycol Al (
nonost earate 0.5 Chl orohexi di ne gluconate 0.1 Muse anti-pepti de nonocl onal

0.3 Water balance 5 EXAMPLE 15 The following is an exanple of a proposed
% w w Gum base 30.0 Cal ci um carbonate

PCT/AU98/00311

chewi ng gum fornul ati on. 1ngredient

2.0 Crystalgdheigr Pitol 53.0

400 37.0 Sucrose

EXAMPLE 14
The following is an example of a proposed gingival massage cream
formulation.
Ingredient % w/w
White petrolatum 8.0
Propylene glycol 4,0
Stearyl alcohol 8.0
Polyethylene Glycol 4000 25.0
Polyethylene Glycol 400 37.0
Sucrose monostearate 0.5
Chlorohexidine gluconate 0.1
Mouse anti-peptide monoclonal 0.3
Water balance
5
EXAMPLE 15
The following is an example of a proposed chewing gum formulation.
Ingredient 3 w/w
Gum base 30.0
Calcium carbonate 2.0
Crystalline sorbitol 53.0
Glycerine 0.5
Flavour oil 0.1
Mouse anti-peptide monoclonals 0.3
Water balance
10 It will be appreciated by persons skilled in the art that numerous

variations and/or modifications may be made to the invention as shown in
the specific embodiments without departing from the spirit or scope of the
invention as broadly described. The present embodiments are, therefore, to
be considered in all respects as illustrative and not restrictive.

15
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WO 98/ 49192PCT/ AU98/ 00311 50 ERTI DLSAYAGQQVYLAFRHF; PAEWITI DA
PASWKTI DADGDGHGW PASWKTI DADGDGNNW  5PSSWKTI DADGDGNNW  PNGATM DADGDGHNW
EGSNEFAPVQNLTGSAVGQK; GEPNPYQPVSNLTATTQGQK; EGSNEFAPVQNLTGSSVGQK; 10
GEPSPYQPVSNLTATTQGQK; NSTQFNPVQNLTAEQAPNS;  EGSNEFAHVQNL TGSAVGXK;

WV@NPVQ\I@@){%; EGGNEFAPVONLQWSVSGQT;  15NPTQFNPVONL TAERARDS 0311
GNHEYCVEVK SPKVCKDVTV;  GNHEYCVEVKYTAGVSPKKCVNVTV:

SHEYCVEVKYTAGVSPKVCVD; GNHEYCVEVKYTAGVSPKKCVNVTY,
20GNHEYCVEVKYTAGVSPKVCVNVTI ;  GQYNYCVI AGVSpKVCKDVTY; and _ _
GNHEYCVEVKYTAGVSPEVCVNVTV. 2. A conposition as clainmed in claim1 in which
t he conposiGLAMES i ncludes at | east one peptide selected fromthe group
consi sting of:- FNGE SLANYTGHGSETAWGT; LNTGVSFANYTAHGSETAWADP,

PYQPVSNLTAT TQGOKVTLKWDARPSTK:  30SYTYTVYRDGTKI KEGLTATTFEEDGVAA;

VTL K\/\DAPNGI*PNPNPI‘QF‘FSFW"EW@‘"I’iiql'SESPff,1 I§iF FRBVDIFAGTE YeSORER agENEMWT TI DADGDGQGW

and EGSNEFAFYENIomoANEEIfgivalis, tHOcBHpe3itRathAiRES A 3AR48le adjuvant
5 and/or acceptable carrier or excipient and at least one peptide selected from
the group consisting of:-

FNGGISLANYTGHGSETAWGT ;
LNTGVSFANYTAHGSETAWADP;

10 FDVACVNGDFLFSMPCFAEALMRA ;
IGNCCITAQFDYVQPCFGEVITRV;
GEPNPYQPVSNLTATTQGQKVTLKWDAPSTK;
EGSNEFAPVQONLTGSAVGQKVTLKWDAPNGT ;
VNSTQFNPVKNLKAQPDGGDVVLKWEAPSAK ;

15 GEPSPYQPVSNLTATTQGQKVTLKWEAPSAK;
EGSNEFAPVQNLTGS SVGQKVTLKWDAPNGT ;
VNSTQFNPVONLTAEQAPNSMDAILKWNAPASK ;
QFNPVQNLTGSAVGQKVTLKWDAPNGT ;
FAHVONLTGSAVGOKVTLKWDAPNGT ;

20 FAPVONLOWSVSGQTVTLTWQAPASD;
QFNPVONLTAEQAPNSMDAI LKWNAPASK ;
DYTYTVYRDGTKIKEGLTATTFEEDGVAT ;
DYTYTVYRDGTKIKEGLTETTFEEDGVAT ;
SYTYTVYRDGTKIKEGLTETTYRDAGMSA;

25 SYTYTVYRDGTKIKEGLTATTFEEDGVAA;
DYTYTVYRDGTKIKEGLTETTFEEDGVAT;
SYTYTIYRNNTQIASGVTETTYRDPDLAT;
DYTYTVYRDNVVIAQNLAATTFNQENVAP;
SYTYTIYRNNTQIASGVTETTYRDPDLAT;

30 PNGTPNPNPNPNPNPNPGTTTLSESF;
PNGTPNPNPNPNPNPGTTLSESF;
PNGTPNPNPNPNPGTTTLSESF;
PNGTPNPNPGTTTLSESF;
WIERTVDLPAGTKYVAFRHY;

35 WRQKTVDLPAGTKYVAFRHF;
WYQKTVQLPAGTKYVAFRHF;



51 3. A conposition as clainmed in claim1 or claim2 in which the
conposition includes nore than one peptide. 4. A conposition as clained
inclaim3 in which the conposition 5 includes one or nore multiners of
different peptides. 5. A peptide selected fromthe group consisting of:-
FNGAE SLA WGT ; 10LNTGVS FANYTAHGSETAWADP ; FDVA FSMP C
FAEALMRA ; ifﬁ%lﬁl TAQ FDYVQPC FGEVI T RV, GE PNP YQDVS%%#@%{VTLK\ADAP
STK ; EG S NE FAPVONLT GSAVGEQ KVT L KW.DAP N GT ; 15VNSTQFNPVKNLKAQ '
PDGGDWLKVEAP SAK ; GE P S PYQ PVS NLTAYTQGOKVTLKWEAP SAK :
EGSNEFAPVONL TGSSVGKVTLKWDAPNGT ;  VNSTOQFNPVONLTAEQAPNSMVDAI LKWNAPASK; Q FN
PVQN LT G SAVGKVArTk pt QARG R s OFAHVQNLT GSAVGQKVT L KW DAPNGT ; .
FAPVONLQASVS GQTVILT PASD ;  QFNPVONLTAEQAPNSMDAI LKWNAPASK; DYT YTVYRDGI K
| KEG LTATT FE EDGVAT ZPARPFYUYRDGTKI KEGLTETTFEEDGVAT ; 25 S YT YTVYRDGTK |
KEG LT ET TYRDAGVBAWKTISXOGPENGRDGTKI KEGLTATTFEEDGVAA; DYTYTVYRDGIKI -
KEGLTETTFEEDGVAT pasar@rbAndoeNimiNTQ ASGVTETTYRDP DLAT ;
DYTYTVY! I AONLAATTE NVAP ; 30S YTYT | YRNNTQTAS GVTETTYRDP DLAT ;
PNGTPN PRIPNPNPNPNIP SBIFFPRSOER Rz - pNGTPNPNPNPNPNPGTTLSESF; PNGT PN PNPN PN P
GITT LS ES F ; PNSEPNRERGGBEIWGESF, 35W ERTVDLPAGTKYVAFRHY; WRQ KTVD L ‘PAGT
K YVAF RH F; WO QR(49194R¢d4 /00311 52 WYQKTVQLPAGTKYVAFRHF; ERT |

T 1 DA ;

DLSAYAG@‘/YLAFRHFGE;PNERK%IPE\%LTATTQGQK;

EGSNEFAPVQNLTGSSVGQK;
10 GEPSPYQPVSNLTATTQGQK;

NSTQFNPVONLTAEQAPNS;
EGSNEFAHVONLTGSAVGOK ;
DPVQFNPVONLTGSAVGQK ;
EGGNEFAPVONLQWSVSGQT;

15 NPTQFNPVONLTAEQAPNS ;
GNHEYCVEVKYTAGVSPKVCKDVTV;
GNHEYCVEVKYTAGVSPKKCVNVTV;
SHEYCVEVKYTAGVSPKVCVD;

- GNHEYCVEVKYTAGVSPKKCVNVTV;

20 GNHEYCVEVKYTAGVSPKVCVNVTI ;
GQYNYCVEVKYTAGVSPKVCKDVTV; and
GNHEYCVEVKYTAGVSPEVCVNVTV.

2. A composition as claimed in claim 1 in which the composition
25  includes at least one peptide selected from the group consisting of:-

FNGGISLANYTGHGSETAWGT;
LNTGVSFANYTAHGSETAWADP;
PYQPVSNLTATTQGQKVTLKWDAPSTK;

30 SYTYTVYRDGTKIKEGLTATTFEEDGVAA;
VILKWDAPNGTPNPNPNPNPNPNPGTTTLSESF;
WIERTVDLPAGTKYVAFRHY;
PAEWTTIDADGDGQGW; and
EGSNEFAPVQNLTGSAVGQK.

35
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PASWKTI DADGDGHGW 5PASVKT | DADGDGNNW ; PS SWKT | DADGDGNNW ; PNGATM
DADGDGE! NW ; EGSNEFAPVQNLTGSAVGQK; GEPNPYQPVSNLTATTQGXK ; 10
EGSNEFAPVQNLTGS SVGQK; GE P S PYQPVSNLTATTQGQK; NSTQFNPVONLTAEQAPNS ; EGS
NE FAHVONLTGSAVGK ; D PVQFNPVQNLTGSAVGK ; 15EGGNEFAPVONLQASVSGQT ;

NPTQFNPVQN ;  GNHEYCVEVKYTAGVS PKVCKDVTV; GNHEYCV 1
PKKCVNVTYV; KYTAGVYS P KVCVD; 20 GNHEYCVEVKYTAGVS ;
GNHEYCVEVKYTAGVS P KVCVNVT | ; GQYNYCVEVKYTAGVS P KVCKDVTV; and

GNHEYCVEVKYTAGVS PEVCVNVTV . 25 6. A peptide as clained in claim5 sel ected
fromthe group consi sting of:- FNGE S LANYTGHGSETAWGT ; LNTGVS FANYTAH GS

ETAWAD P OPY P 1 W EGL TATTFEEDGVAA
; VTLIQ/\DAPN%TPN ﬁls %@g\%\ chifh 1 0P AFRHY
PAEWITI DAD(&S&RQR} %Hﬂ 3&@%& apQEe@ePtilec SAVGK 53 7. An antibody
preparation conprising antibodies specifically directed agai nst a peptide

2 ¢l amed bn o o iipgibha Mimed im chunf 3,008 0Me AEERGIAK 0" 25 ¢ of mod

inclaim?7 I'n_ whi I'es are po yclona Ies 9. An

ant i bodyp pri@ghidesong ofanqre mwkkiangrs of different peptidesch the antibodies are
nonocl onal antibodies. 10 10. A nethod of treating a subject suffering from
Por phyr ononas gi ngj.vakts_li | t .CO r|S|ng adm ni stering to
t he subj ectgan e g%ﬁé/e:s%%gﬁyoo th(f é}gﬁg‘?‘gpgi?%ﬂg clained in any one of
claims | to 4 or a peptide as clained in claim5 or claimb®é.

FNGGISLANYTGHGSETAWGT ;

10 LNTGVSFANYTAHGSETAWADP;

FDVACVNGDFLFSMPCFAEALMRA ;

© IGNCCITAQFDYVQPCFGEVITRV;
GEPNPYQPVSNLTATTQGQKVTLKWDAPSTK;
EGSNEFAPVQNLTGSAVGQKVTLKWDAPNGT ;

15 VNSTQFNPVKNLKAQPDGGDVVLKWEAPSAK;
GEPSPYQPVSNLTATTQGOKVTLKWEAPSAK;
EGSNEFAPVONLTGSSVGQKVTLKWDAPNGT ;
VNSTQFNPVONLTAEQAPNSMDAILKWNAPASK;
QFNPVQNLTGSAVGQKVTLKWDAPNGT;

20 FAHVONLTGSAVGQKVTLKWDAPNGT ;
FAPVONLQWSVSGQTVTLTWQAPASD;
QFNPVONLTAEQAPNSMDAILKWNAPASK;
DYTYTVYRDGTKIKEGLTATTFEEDGVAT;
DYTYTVYRDGTKIKEGLTETTFEEDGVAT;

25 SYTYTVYRDGTKIKEGLTETTYRDAGMSA;
SYTYTVYRDGTKIKEGLTATTFEEDGVAA;
DYTYTVYRDGTKIKEGLTETTFEEDGVAT;
SYTYTIYRNNTQIASGVTETTYRDEDLAT;
DYTYTVYRDNVVIAQNLAATTFNQENVAP;

30 © SYTYTIYRNNTQIASGVTETTYRDPDLAT;
PNGTPNPNPNPNPNPNPGTTTLSESF;
PNGTPNPNPNPNPNPGTTLSESF;
PNGTPNPNPNPNPGTTTLSESF;
PNGTPNPNPGTTTLSESF;

35 WIERTVDLPAGTKYVAFRHY;
WRQKTVDLPAGTKYVAFRHF;



15 11. A method according to claim 10 in which the conposition or peptide is
adm ni stered as a nouth wash or as a dentifrice. 12. A nethod of treating
a subject suffering from Porphyronmonas gin givalis infection, the nmethod
conprising adm nistering to the subject an 20 effective anount of an

ant i body pr LPN as clained in any one of clains. 7t 1~ et hod
as clained‘§§%§?%P§112 in which the anti body preparation ?E%QH%%ﬁPstered as

a nouth wash or as a dentifrice. 25 14, A nethod of reducing the prospect
of P. gin givalis infection in an i ndi 9 dual and/ or severity of disease,
the nethod conprising adm nistering to the individual an anmount of a
conposi tion as clprP&rLbitrapmrRie of clainms 1 to 4 effective to induce an

i ‘mmu i i ndi vidual directed 30against P. gin givalis.
: he response | EQRTtI !I;]LeSAYAGQQVYLAFRHF; 9 9 9

PAEWTTIDADGDGQGW;
PASWKTIDADGDGHGW;

5 PASWKTIDADGDGNNW;
PSSWKTIDADGDGNNW;
ENGWTMIDADGDGHNW ;
EGSNEFAPVONLTGSAVGOK ;
GEPNPYQPVSNLTATTQGQK;

10 EGSNEFAPVQNLTGSSVGQK;
GEPSPYQPVSNLTATTQGQK;
NSTQFNPVONLTAEQAPNS ;
EGSNEFAHVQNLTGSAVGQK;
DPVQFNPVQONLTGSAVGQK ;

15 EGGNEFAPVQNLQWSVSGQT;
NPTQFNPVQNLTAEQAPNS ;
GNHEYCVEVKYTAGVSPKVCKDVTV;
GNHEYCVEVKYTAGVSPKKCVNVTV;
SHEYCVEVKYTAGVSPKVCVD;

20 GNHEYCVEVKYTAGVS PKKCVNVTV;
GNHEYCVEVKYTAGVSPKVCVNVTI ;
GQYNYCVEVKYTAGVSPKVCKDVTV; and
GNHEYCVEVKYTAGVSPEVCVNVTV,

25 6. A peptide as claimed in claim 5 selected from the group consisting
of:-

FNGGISLANYTGHGSETAWGT ;
LNTGVSFANYTAHGSETAWADP ;

30 PYQPVSNLTATTQGQKVTLKWDAPSTK;
SYTYTVYRDGTKIKEGLTATTFEEDGVAA ;
VTLKWDAPNGTPNPNPNPNPNPNPGTTTLSESF;
WIERTVDLPAGTKYVAFRHY;
PAEWTTIDADGDGQGW; and

35 EGSNEFAPVQNLTGSAVGQK.
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7. An antibody preparation comprising antibodies specifically directed
against a peptide as claimed in claim 5 or claim 6.

8. An antibody preparation as claimed in claim 7 in which the
antibodies are polyclonal antibodies.

9. An antibody preparation as claimed in claim 7 in which the
antibodies are monoclonal antibodies.

10. A method of treating a subject suffering from Porphyromonas
gingivalis infection, the method comprising administering to the subject an
effective amount of a composition as claimed in any one of claims 1 to 4 or a
peptide as claimed in claim 5 or claim 6.

11. A method according to claim 10 in which the composition or peptide
is administered as a mouth wash or as a dentifrice.

12. A method of treating a subject suffering from Porphyromonas
gingivalis infection, the method comprising administering to the subject an
effective amount of an antibody preparation as claimed in any one of claims -
7t09.

13. A method as claimed in claim 12 in which the antibody preparation
is administered as a mouth wash or as a dentifrice.

14. A method of reducing the prospect of P. gingivalis infection in an
individual and/or severity of disease, the method comprising administering to
the individual an amount of a composition as claimed in any one of claims 1
to 4 effective to induce an immune response in the individual directed
against P. gingivalis.
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