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endemic sexually transmitted infections and various other disease syndromes. They occupy an

exclusive eubacterial phylogenic branch, having no close relationship to any other known
organisms. A particular characteristic of the Chlamydiae is their unique life cycle, in which the
bacterium alternates between two morphologically distinct forms: an extracellular infective form
(elementary bodies, EB) and an intracellular non-infective form (reticulate bodies, RB). The life
cycle is completed with the re-organization of RB into EB, which leave the disrupted host cell

ready to infect further cells.

Historically, the Clamydiae have been classified in their own order (Chlamydiales) made up of a
single family (Chlamydiaceae) which in turn contains a single genus (Chlamydia also referred to
as Chlamydophila). More recently, this order has been divided into at least four families
including Chlamydia trachomatisceae, ParaChlamydia trachomatisceae, Waddiaceae and
Simkaniaceae. In this more recent classification, the Chlamydiaceae family includes genuses of
Chlamydophila and Chlamydia trachomatis, Chlamydia trachomatis being a species within the

Chlamydia genus. See Ref. 1.
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More than 4 million new cases of Chlamydia sexually transmitted infections are diagnosed each
year in the United States alone (8) and the cost of their treatment has been estimated in 4 billion

dollars annually, with 80% attributed to infection and disease of women (9).

Although Chlamydia infection itself causes disease, it is thought that the severity of symptoms in
some patients is actually due to an aberrant or an altered host immune response which may arise
from either (i) the nature of the invading Chlamydia organism which may vary from serovar to
serovar or (ii) the nature of the subject invaded (for example, the nature of the patient profile).

The failure to clear the infection results in persistent immune stimulation and, rather than helping
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disease (prophylactic vaccination) or (b) for the eradication of an established chronic Chlamydia
infection (therapeutic vaccination). Being an intracellular parasite, however, the bacterium can

generally evade antibody-mediated immune responses.

Various antigenic proteins have been described for C.trachomatis, and the cell surface in
particular has been the target of detailed research. See, e.g., Ref. 10. These include, for instance,
Pgp3 (Refs. 11, 12, and 13), MOMP (Ref. 14), Hsp60 (GroEL) (Ref. 15) and Hsp70 (DnaK-like)
(Ref. 16). Not all of these have proved to be effective vaccines, however, and further candidates

have been identified. See Ref. 17.
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SUMMARY OF THE INVENTION

Within the ~900 proteins described for the C.trachomatis genome of reference 5, the Applicants
were the first to show that the Low Calcium Response Element (LcrE) protein is present and
accessible to antibodies on the surface of the infectious EB form thus marking this protein a
possible vaccine candidate. The Applicants hypothesised at the time that an efficient block of
the Type Three Section or TTS organelle (of which LerE is a part) may in turn inhibit the
infection process by “freezing” the LcrE negative regulator (see Montigiani et al Infection and
Immunity (2002) 70(1); 368-379). Applicants have subsequently demonstrated that the LerE
protein is indeed capable of inducing a significantly protective immune response in a hamster
model of C. trachomatis infection (see Sambri et al (2004) 22(9-10) 1131-7).  These

immunoprotective results for LetE have also been confirmed by others (see for example,
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Applicants have also identified two high frequency mutation points or hypervariable regions at
amino acid residues 64 and 162 in the LerE sequence across the serovars. At amino acid residue
64, there are seven mutations from Glycine (G) to Glutamic (E) acid across the 14 different
Chlamydia isolates while at point 162, there are also seven mutations from Threonine (T) to
Alanine (A) across the 14 Chlamydia isolates. The existence of two high frequency mutation

points or hypervariable regions (eg at residues 64 and 162 of the LcrE sequence is surprising and
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i Do isSro vl e PENAR ore Db O b PuBh G Goharis The Aapftte o
cons(SEQ HYy Neks 1aiB)abumbaacisdhs @g uskael Ohlabku | Eachharkbser@ssepOf tHeed t he

B SR SO SRS SR llRec i Yo APEE, ' LR vl Shilnda o o ©" ™"

mut a
Italian (Cevenini) collection. There is also provided 14 x 30mer consensus sequences for the

LerE sequences (SEQ ID Nos 14-SEQ ID Nos 27). SEQ ID No 28 corresponds to an LctE
sequence with all 10 mutations points (64, 126, 157, 162, 179, 207, 217, 220, 275 and 420)
found across the Chlamydia trachomatis LerE Serovars., SEQ ID Nos 29-45 correspond to the
identified epitope regions found around the mutant sequences. SEQ ID No 46 is the reference
LerE Serovar D sequence from Serovar D/UW-3/CX against which comparisons with the other
sequences were made. SEQ ID Nos 181, 182, 183 and 184 correspond with epitopic regions

associated with the high frequency mutation points at residues 64 and 162.



am no acid residue(s) selected fromthe group consisting of 64, 126, 157,
162, 179, 207, 217, 220, 275 and/or 420. 2. The protein according to para 1

wher ei n twe 2006/3800an i s i ndependently a substitution,

ARCITIS006I008500 1

a

del etjson, preferably conprising one or nore of the nutations listed in
Tabl entifen 3. The prpSeaivir OF para 1 Or par asudt@ 8 N L Ng one or nore
mut abdtongfesepee ajequence | b refpreeageniagiSeryvardf | SEQ IPMotei n. 4. The protein of any
one %%%a%gmy Y& B wherein the protein ¢onprises one dr nore nutated
SEQJQ@@@@ ﬁeMe@bgﬂ fromthe group of sequences consistijng of SEQ ID Nos 1,
4, GScietpe 2821 (538975413, 16, 18, 19, 20, 21, |23 and/or 27. |5. The protein of
par 8224 conprising SE : —6- inlof para 4 conprising
SEQH i No—13—0r—8- Zroc b ot e i of—parasApipr-sHrg{SEQ I D No 12 or 1.
8. T protein ol PAF® séo Pr1SiNg a nmut akd B ' acid residue 64
and[beE 162. 9. The| grastSepvwHOf para 4 conpsEsbmg4SEQ TD|No 16, 18, 19, 20,
21, 23 or 27, 15Km%%@ﬁ%iﬂiL@@ﬂpLLSLﬂéEﬂﬁ&ﬂﬁﬂiuLimid sequence of a

iR ATCC Serbvar LA EOIDNoG& . ... .
pr ot gggr accot ch MO T WT @ Yo itige ot et CCeWUEIY Ny aS—of one QI’ nore _
fragmani (S)of _al FPaSt=dak®NSECUL T VE am NGE@®NGS Of a protein according to
any of the precedprgopadas. 11. The psER®MN0f pard 10 wherein the one
or Hﬂf fm“nent/c gg?_eﬁ2g%s_gne_gL—nDLeggﬁgég%?ns_LnxoIving an amno acid
r esiprE(s)—setectedcd £031),i 1t oroup—consts BEQ'@I\@:IZ 64—126, 157, 162, 179,
207[LeEL7, 220, 275[ Gi36Hebvad?0. T2 AN ant | §esip e ch biTids to a protein of
any | brfe of parasl| - [1300mer cdr@ensusfequaned 16¢ ¢ _aci  SEmOodi4®g t he |protein of any one
of “pHffas 1-11. 14. ]¥§Q§5P ?ﬁ%sﬂgﬂﬁg B | §ERP&v e aci d gccording to para 13.

with 1 ted mu .

15. | A host cel |l trppgiorne o according to|para 14. 16. The
proteim of any one| Bditopp@htasseqhencks 17 an ani sBpDWo2640r ding to para 12 or a
nuc eic acid accord%wgﬁvvmwaxwmwﬁmwam usesﬁkﬂaneﬂW&aMEnt. 17. The protein
or etc—acta—ofpara The protein of any
one opgparas 1-1 1§ %gﬁi%ﬁ?ﬁj &ﬁiﬁﬁ%&? %@93§%£ﬁ§?a”12 a nucleic acid
according to para [IB3rHsepenease as a_di agnosti c reagent. ]9. The use of the
prot Bfn as defi ned g{fw%mfw ﬁlnggjgedﬁ%f’ﬂggfég $RQDMNagSant i bgdy according to para
12 points listed as X1-X10

Table 7

LerE Amino acid residue Reference amino acid Mutated amino acid

X1 =64 Glycine (G) Glutamic acid (E)

X2=126 Aspartic acid (D) Glutamic acid (E) or Asparagine (N)

X3=157 Glycine (G) Arginine ®

X4=162 Threonine (T) Alanine (A)

X5=179 Valine (V) Isoleucine (1)

X6 =207 Phenylalanine (F) Leucine (L)

X7=2117 Alanine (A) Aspartic Acid (D)

X8 =220 Histidine (H) Arginine ®

X9=275 Asparagine (N) Aspartic acid (D)

X10=420 Serine (S) Proline (P)

Summary Aspects of the Invention

The present invention relates to the variations in the Chlamydia trachomatis LetE sequence

found across the Chlamydia trachomatis serovars. The variations in the Chlamydia trachomatis

LetE sequence across the Chlamydia trachomatis serovars are measured relative to the
Chlamydia trachomatis LcrE Serovar D/UW-3/CX sequence (SEQ ID No 46). The following

paragraps (para(s)) are provided which set out various aspects of the invention. Further details

are provided in the accompanying disclosure:



or the nucleic acid according to para 13 in the manufacture of a nedi canent
for preventing or treating a Chlanydia trachomatis infection. 20. The use
of the prwbebss/asoodefi ned in any one of paras 1-11, thepeamtusbadpissocor di ng
to para lggqﬁﬁggﬁ%gqgQ%Lg]%g@graccording to para 13 in the manufacture of a
diagnos? C reagen{ FOr detec Img the presence of Chlamydia trachomatis or
of antAlpodkiesonsatised aagaiinsjciCitiqaenyeoSBQ B NOTA6,iescep? fhat fihemimeacidf t he
protein as def.ined in an ne of . par 1-11. the antihaody,according to para
Do oS bl 6% P y G o Dhmol RBRAGIIRRAREFE of "2 | eabent
whi clam@meracidatsidne@nidldvodi fean dgairapicofdistiagyiiéd 126,d6Ma6a) 179, 2@2217A et hod of
treat] sybj ect conprising adm nistering to the subject a
theréh@%ggﬂgﬁFVS@ffective anount of a protein according to any one of paras
1-1 1, an antibody according to para 12 or a nucleic acid according to para
13.23. A process for prBucing "a protein according to any,L one of parasl-1
1, t%eﬂ%ﬁﬂr?’tﬁ‘ﬂ&(}“’é E%Yocﬁaﬁ’gffvbgrﬁélrt raaiign It [ESHRIGHL e SHbsLAtioBcr o ng to para
13 copriib® binBdeldidn SireRrably dowlpkising bk ot niRSbf t8€ Muta@i6AOis®dNE Thle PAr a 15 under
condi ti ons which induce protein expression. 24. A process for producing a
protein according to any one of paras 1-1 1, the anti body according to para
12 oB, TiGrétbialopsra A6k Pard 2GRt the bR RBhdRe ﬁﬁta\ﬁﬁﬁqﬁﬁél_fér {HeemRiuAdLLRitPr nucl eic
acid is synthesised in part or in whole using chem cal neans. 25. A process
for QEteptdsiy a nucleic acid according to para 13 conprising the steps of
(a) contacting a nucleic acid probe with a biol ogical sanple under
hybri di sing conditions to form dupl exes and (b) detecting said dupl exes.

26. A Pieaeesia of gty efstod parand ta3 phoeiithe niefeiscampyses onapsmeigantitehar as 1- 11
cConpr.iSi ) i i Of G ara 12
bt G e R T e o S S REE e
antiBédvhﬁ%ﬂgg@nZ%@ﬁ%Héies and (b) detecting said conplexes. 27. A process
for detecting an anti body according to para 12 conprising the steps of:
contacting a protein according to any one of paras 1-11 with a bi ol ogi cal
sanpleThemeeinod path ticomprising SBQIIE Nookl, # heb.f or mat i on of an anti body- anti gen
conpl exes and (b) detecting said conplexes. 28. A kit conprising reagents
suitable for use in a process according to any one of paras 25-28. 29. An

i mubolenraeioofipas HicomprisiogBEQIDAp 13he 8protein of any one of paras 1-1 1
the anti body of exanple 12 or the nucleic acid of exanple 13 and an

i mmunol ogi cal |y acceptabl e exci pient. 30. The conposition of para 29

f ur t HeTheqorpinio$ parg 4 comprisingBE@ IBINd Pen(ls) .
8. The protein of para 2 comprising a mutation at amino acid residue 64 and/or 162.
9. The protein of para 4 comprising SEQ ID No 16, 18, 19, 20, 21, 22, 23 or 27.

10. A protein comprising the amino acid sequence of a protein according to any one of the
preceding paras or one or more fragment(s)of at least 7 consecutive amino acids of a protein

according to any one of the preceding paras.

11. The protein of para 10 wherein the one or more fragment(s) comprises one or more
mutations involving an amino acid residue(s) selected from the group consisting of 64, 126, 157,
162, 179, 207, 217, 220, 275 and/or 420.



31. The conposition of para 29 or 30 further conprising one or nore

adj uvant (s). 32. The conposition of any one of paras 29-31 for use as a
medi canmernwo 28@/13kime of a conposition of any one of paragczArs3deionssohe
manuf acture of a nmedi canment for preventing or treating or diagnosing a
bacterial infection.34. The use according to para 33 wherein the bacteri al
i nf et Amraniiody wliidhebindiitaa progxdin ofiatyione bfifaeast i1on. 35. An i nmunogeni ¢
conposition conprising at |least two proteins selected fromthe group of
sequences consisting of SEQID Nos 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,
13, [# A mbleiclfeid chéodiddthe pdieiR Of angone 8Pparad3-1124, 25, 26, 27, 28, 29, 30, 31,
32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, and 45, 49-98, 99-180,
181, 182, 183 and/or 184. 36. The conposition according to para 35 wherein
the pomP@SIcH t@APrERIN ISRE aofdQctd2diNg tolpaan @3, SEQ | DNo 12. 37. The conposition
according to para 36 wherein the conposition conprises SEQ ID No 13 and SEQ
ID No 46. 38. The conposition according to any one of paras 35-37

conprs, i Kt deBiraBSTBrnidd Wl £vebtor hderdidbip@@ngs) and/or (d) one or nore
further adjuvant (s). 39. The conposition of any one of paras 35-38 for use
as alGd8s eietranet anyone eigsrastl-H., appgibedy d6prdbe tapsra dher wc&aq 8dd 35-38 in the
Manu{ a6ty Qo?ﬁra% ?&%‘s&é%rﬁerﬂédléaﬂ{enpreVent' ng or treating or diagnosing a
bacteri al ection. . The use according to exanple 40 wherein the
bacterial infection |s a ChI anydia trachomatis infection. 42. A nethod of
el i TROpAiA HTHORICERRAPSE 16%orhsS WDIAImMBERE! n the method compri ses

adm nistering to a subject a conposition according to any one of paras 29-3
| or 35-38. 43. A polypeptide conprising one or nore fragnment(s)of at |east

7 co ' e m no aci ds,
cel onf o plokn L0 B2yt 101 CPRARGY EapiaBR% nifo SSTPRAYAEIET, "0 27 S5
37, ®8ord@g to n@a 13 for uaPas aqlfagnasticapapents, 47-98, 99-180, 55, 66, 109, 110,
111, 181, 182, 183 and/or 184.44. The conposition according to para 35
having proteins conprising SEQ ID NOS: 1, 12, 13, 45. and 7. 46. An

i mutfogbaiss of dreosteinias defowd|in aryi ang obparasof-1 ntireanibplyi adesding tepratl f r om t he

?_ézu(pr s rﬂ?c'le% é @ac%grdl%g% M?a %@%n ﬂE%e tna%%“actur% %f a Ijiljégl’camél'njf for pre::I'Vent]rnngdr 183 and

treating a Chlamydia trachomatis infection.

20. The use of the protein as defined in any one of paras 1-11, the antibody according to para 12
or the nucleic acid according to para 13 in the manufacture of a diagnostic reagent for detecting

the presence of Chlamydia trachomatis or of antibodies raised against Chlamydia trachomatis.

21. The use of the protein as defined in any one of paras 1-11, the antibody according to para 12
or the nucleic acid according to para 13.in the manufacture of a reagent which can raise

antibodies against Chlamydia trachomatis.

22. A method of treating a subject comprising administering to the subject a therapeutically
effective amount of a protein according to any one of paras 1-11, an antibody according to para

12 or a nucleic acid according to para 13.



47. An i nmunogeni ¢ conposition conprising one of nore peptides sel ected
fromthe group consisting of SEQ ID Nos 181, 182, 183 and/or 184. 48. The
pol ypept iwe 2a@zes@isng to para 43 or the conposition accecdiusgokoissar as 46

or 47 for.use.as..an.l.munogen. 49. The pol ypepti. accordin para 48
wer 83.m prieeess £ Prastugig Amrqteitarrories 1 gpy ol %iilf’ﬁfﬁg)]aiH ﬂg%%ﬁ%‘g?‘gaaﬁ%r%‘?g a cyt ot oxic
TC hREN IR £3PRRERINMID Bhta 1l S coibiprising tRdtep 6F daltoirgcd hoarcellr eat  a

di sgdaéaéd and/ or inflecti on céﬂl%&s}eg by Chl aq%/di a. 50. A nethod of raising an

i Maererdingsip pagd Siunder apndifiens HBFHIRAUCE REPIGHEXERSEMof adni ni stering to the
manmal a pol ypepti de according to para 43 or an inmrunogeni c conposition
according to para 46 or 47. 51. The nethod of claim 50,Wﬂerei n,.t he i mmune

r es Bés propess fegredugingtarseteis agcaringtasay arrrtarrag i -lilnthe artiory asgquding by

Chl amyd] i R the pRBiRoddicRIc delidls conposi ti on
accg%r%g ?rg[ﬁeprégcgegc 5%&%%&%%@?%?%‘322@5 a di 1:3tgnosti c. 53. A nethod of

di agmabdsised i pattloamyahele bsifigeleminal mpans. pat i ent conprising incubating T cel |
fromthe patient with a pol ypeptide as defined in para 43 or 46 or 47 and
detecting the subsequent presence or absence of T-cell praoliferation.54.
Use 26f A arqoeds fpredetecting anwdeicacidaccordppartapara 13 pomprisingdhperstaféh according to
paras_46. or 47 in the .pr i J L bLbodi’e€ prevention
or tcP%tﬁ‘glr?ﬁﬁtlmf‘j]}elca?mgapé?bger‘%%%@%?glg%l%rﬁ@e gﬁ%gﬁﬁli}néﬁéﬂ%ﬁ;ﬂg{fg i nfection.
55. dbplepgs@hé () detecthny saiimuplegesni ¢ conposition conprising SEQ I D Nos 14, 15,
16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26 and 27. 56. A protein or an

i nmunogeni ¢ conposition conprising SEQ ID No 185 wherein amno amno acid

r esi s pricefdsi detetingh pioseis adcetingdo fuometofi pargs bilip conprisingthagersfofd yci ne (G

or Qutam¢ acid, ; am.no acid at..residue X2 i romthe group
cons@s‘toflﬁﬁ)mlgfa“@Bélﬁyi agoording tq pgya @W@ %ﬁlgr’?’ﬁgag{s@fngﬁ(%?&gcghﬁgggsr agine (N);
anm nQitad Br fk f6@RiHoL 6f #Bibbsy-atigaciontpldxeoand (hedapctiopsabesimeieng of G yci ne
(G or Arginine (R); amno acid at residue X4 is selected fromthe group
consisting of Threonine (T) or Alanine (A); amno acid at residue X5 is

sel et RGydeQof Mfeting Ui 212 HA8Y &icbidthg@b pafall2 Bemfriéingahe StemlcfLrontacting ) ; ami no
acid at residue X6 is selected {roﬂn %h? gr pup ¢on i stiQ% tabl
a protein according to any one of paras 1-11 with a biological sample under conarrions suitable

for the formation of an antibody-antigen complexes and (b) detecting said complexes.

28. A kit comprising reagents suitable for use in a process according to any one of paras 25-28.

29. An immunogenic composition comprising the protein of any one of paras 1-11, the antibody

of example 12 or the nucleic acid of example 13 and an immunologically acceptable excipient.
30. The composition of para 29 further comprising one or more antigen(s).

31. The composition of para 29 or 30 further comprising one or more adjuvant(s).

32. The composition of any one of baras 29-31 for use as a medicament.

33, Use of a composition of any one of paras 29-31 in the manufacture of a medicament for

preventing or treating or diagnosing a bacterial infection.

-10-



of Phenyl al anine (F) or Leucine (L); amno acid at residue X7 is selected
fromthe group consisting of Alanine (A) or Aspartic acid (D); amno acid
at resi duwo4Bod3s@el ected fromthe group consisting of IHcsisdioa@igsh) or
Arginine (r); amno acid at residue X9 is selected fromthe group
consi sting of Asparagine (N) or Aspartic acid (D) and am no acid residue at
posi B4.0Mhe ¥beActsiding kepdr@83 ivhemintthebgtetislinfeaivaiiss ChlgnotiiaBaichaeatsS) or Proline
(P) ereln the protein is not SEQID No 46. 57. The protein or the

@ ff-c conposition according to para 56 for use according to any one
of paras 16-27. BRI EF DESCRI PTI ON OF THEDRAW NGS The fol | owi ng i nvention
w Il now be further described only by way of  ex l e in which reference is
nmade §&qln@megqnmowowlew%pﬂww@ ket P%Q/\Prﬁ@"@)?gg%ﬁggo’&rt@ BrEwdnted only to

il LU%qhé}Ices éohﬁstﬁfg%?eetg msmt Izom 4a9ds b, asm $1, 1qne3 af, m d6,nars, $kill in
makKl n

usi ng re not intended in a wayto
O hePiZ3eo2. Fhizh 15026 adoB 2813 R Srble o016, H 381 1 elle tbdarihniie. t o
ensupe BARUSREW0, Y81 HsS,a8Pakd/of BanUbers used (e.g., anounts, tenperatures,
etc.), but sone’experimental error and deviation shoul d, of course, be
allowed for.Figure shows the Xmrid acid sequence of LcrE alleles found in

di  f g ey, c%g&itfeﬂlacé&&hggoe@rap% Sherdih %Qgﬁﬁﬁéélﬁon CORMHSRER) A RoGapPared to

the reference sequence as reported in the fully sequenced genone of the

ser ovBR-DMNt ¥2ai n UW 3/ Cx. Amino acid changes are therefore intended as
conpared to the reference serovar D sequence, arbitrarily identified as
allele- 1. Figure 2 shows the Alignnent of the LcrE sequence from 14

Chl afy.dite colsmsatoe@cmdlnegpmwﬁqh@@nSledtpﬁrpeﬂi@ﬂcomrﬂrla‘mﬁﬂ%ﬂ%ﬁp ddars rel ative
to thﬁd%ﬁf) ChI andida LcrE Serovar D (D/UWM 3/CX) serovar. The

"Ma ori sequence at the top of each 30ner alignment corresponds to a
“consensus” sequence. In the event there are hypervariable regions with an

equa nmber of . substi.tutions t cid residues
64 ah n]%’éf?mp?sﬁe)ﬁ acerfling 19 & 01““%e ear?(]:ﬁ 3%%? I%Hl%l}ri:é nggﬁ&l%&l n |c§t ed as an
! astenm@k(s):arfafor(catohebrmbarfualﬁbr'hégmdne(s) or" substitution. Table 3 shows the
Allelic variation of 6 genes in 14 Chlanydia trachomatis clinical isolates
conprising 8 different serovars Detail ed Description of the LcrE sequence
vari 30t Fheca@positionDEGhy dheNFparhs 4538 for dssSasrainelitaimentoor e detail bel ow SEQ I D
No 46 = Chlanydia trachomatis trachomatis LcrE (CT089) reference sequence
40. Use of a composition of any one of paras 35-38 in the manufacture of a medicament for

preventing or treating or diagnosing a bacterial infection.

41. The use according to example 40 wherein the bacterial infection is a Chlamydia trachomatis

infection.

42. A method of eliciting an immune response in a subject wherein the method comprises

administering to a subject a composition according to any one of paras 29-31or 35-38.

43. A polypeptide comprising one or more fragment(s)of at least 7 consecutive amino acids,
preferably at least 9 consecutive amino acids, selected from the group consisting of SEQ 29, 30,
31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44 and 45, 47-98, 99-180, 55, 66, 109, 110, 111,
181, 182, 183 and/or 184.

-11-



from Serovar D (D-UW3/CX) The non-nutated LcrE protein is disclosed as SEQ
IDNOS: 6 1 & 62 in reference 17 {GenBank accessi on nunber: AAC67680,

G : 33284850 20651G38@4; SEQ I D NO 46 below}. SEQ D NO 4 @CT/US2006/018504
MTASGGAGGL GSTQTVDVARAQAAAATQDAQEVI GSQEASEASM.KGCEDL | NPAAATRI KKKGEKFESL EARRK
PT

ADKARK KBESTieiiEon RtdoRREsT e Do GBI IGHDE REtHNIERIPHS 5P BEQUDAIOSKE $DAB| KDLALDYLI QT
AP

spat k&M T QAKHOL MBQNPQAI VGGRNVL L ASETFASRANTSPSSL RSL YFQUTSSPSNCANL HOMLASYL PS

EK
AL AR CRS| PPAK QML SN O HSYNSEEORN, CLENSLIGEHAP! PSLTTGLT

FL QLRSS SKAQKAN MY 6R DTGRP EMI NI R, NEGSRRISE SGAEKKQQLASVI TNTLDAI NADNED
YP KPGDFPRSSFSSTPPHAPVPQSEI PTSPTSTQPPSP (SEQ ID N o 1) Genone: ATCC-E (8
nmut ati ons: allele-5) The Genone ATCC-E (Serovar E ) LcrE sequence (SEQ ID N

0 1) has 8 AntidhivbgenicedodigoVition RompPasiHE bRV 8 mbrelfdptidéseleficRaChons etience ( SEQ
ID N o 46). Cenone, ATCC-E is assoclated with Serovar E . The sequence of

Genome ATCCE'RUR congising b UANeEs ) P33 andfosd@4-pel ow) . SEQ IDNO.  :

| TASGGAGGL GSTQTVDVARAQAAAATQDAQEV! GSQEASEASM_KGCED

LI NPAAATRI KKKJ El EKFESL EARRKPTADKAEKKSESTEEKGDTPLEDRF :
REDL SE¥SGEDERGKKsHissrasspiiE iy pam iy skiheopmpediion aoyerfing Trpses 4ec 49KS1 LI
QAKHQ  MBONREMe Y GERINMLASSE TFASRANTSPS

SLRSLYJLPVTSSPSNCIDNI AM_ASYL PSEKTAVVEFLVNGWADL KSE?

PSI PPAKL QVYMTEL SNLQAL HSVPJ SFFDRNI GNLENSLKHEGHAPI PSL 1 TGNLTKTFLQLVEDKFPS S

SKAQKARHIEL VR R UL (FPPRLf ﬁ%é@s@\{ isi
TLDAI NADI\IEDYP%%%RSSFSSLI}I@% aPVPQgElePTSPT TOPP P{*n %Sgeéfl TPURIRSS® of Genome
ATCC- E wi t hhynprairgl @pdtoiGhevaetpeir 4’ el drhitheatte tespanse yhishiissusficiénsite pratect

s TR R S
LI NPAAATRI KKKGEKFESLEARR E’w E PLEDRF E
TEDL SEVSGEDFRGLKNSFDDDSSPDEI LDALTSKFSDPTI KDLALDYLI E

50. A method of raising an immune response in a mammal comprising the step of

U

administering to the mammal a polypeptide according to para 43 or an immunogenic

composition according to para 46 or 47.

51.  The method of claim 50 wherein the immune response protects or treats a disease

and/or an infection caused by Chlamydia.

52.  The polypeptide according to para 43 or the composition according to paras 46 or 47

for use as a diagnostic.
53. A method of diagnosing a Chlamydia infection in a patient comprising incubating T

cell from the patient with a polypeptide as defined in para 43 or 46 or 47 and

detecting the subsequent presence or absence of T-cell proliferation.

-12-



QTAPSDGKLKSTLI QAKHQLMSQNPQAI VGGRNVLLASETFASRANTSPS R . . . . A
SLRSL YFQVTSSPSNCANLHQVLASYL PSEKTAVMVEFLVNGWADLKSEG L D . . R
PSI PPAKL QviiShio@AL HSVNSFEDRNI GNLENSLKHEGHAPI PSL D TTEMrEKT itk @Lsso4

VEDKFPSSSKAQKALNEL- VAT ILNLFE . .

GCSPR SéGAEﬁ@@W%@%ﬁ%éﬁw&ﬁ%ﬁ@ﬁ%a‘iﬁiﬂ’ff\‘itgd%@r“ﬁsré@?rsTQPPsp*
(2) Genone: 4ARCheFprépatativntodta medicanseint &rarsd )in THeepr&entior oAﬂEéﬁnEnt(ﬁear ovar F)
Lcr E sequenge | D No as tatigns relative to the Serovar D LcrE
ref er ence séﬁ&gﬁf‘gﬁfg@bﬂe@r?\ﬂyﬁg&’@’ﬂd CYRCC-F i s associated with Serovar
F. The sequence of Genone ATCC-F is disclosed as SEQ ID NO 2 (see bel ow).
SEQ | D_NO : M ASGGAGGL GSTQT.VDVARA! TODA SEASM_KGCED

L1 NPAAATR! KK EENPE SF BARPRTRNASRREPSBSREBBLESHE 1D Nos 14 15, 16, 17

TEDL SEVSGEDFRG KNSE DRRSSPDE 45DA a7 SDPTI KDLALDYLI

QTAPSDGKLKSTLI QAKHQL MSQNPQAI VGGRNVLLASETFASRANTSPS
SLRSL YFQVT SSPSNCANL HQVL ASYL PSEKTAVNVEFL VNGWADLKSEG

PSI PPAKEQVYNTELEM- ALY iSRG ByeRbAC HI%Z%Q ID No 185 wherein
TTGNLTKTFLQL VEDKFPSSSKAQKAL NEL VGPDTGPQTEVLNL FFRALN

GCSPRI FSGAEKROR) 38809 R ITEsfuQsabiesitiek PRegrS Grppthe/grepCsmsstisPaS TQPPSP
(3) Genome: GAERHAE) b Cluii@bdi®aD; arghd &iatksidREXSRIQR L T Grutf g(l‘§.§>r ovar G)
LcrE has no nutations relative to the Serovar D LcrE reference seqguence
(SEQ | D N ocunsistingeofohipartivecid @) or Glytemig 2pidd)wr tlipaseging/@Y); aninT heid sequence of
Cenonme  ATCGeGahe X3 8 GLRSEH fidth REQrdd Midsisthgl 3‘@@1}@91'@:% ‘or %gnh{e) (lﬂ()? 3

amino acid at residue X4 is selected from the group consisting of Threonine (T) or

Alanine (A); amino acid at residue X5 is selected from the group consisting of Valine

(V) or Isoleucine (I); amino acid at residue X6 is selected from the group consisting

of Phenylalanine (F) or Leucine (L); amino acid at residue X7 is selected from the

group consisting of Alanine (A) or Aspartic acid (D); amino acid at residue X8 is

selected from the group consisting of Histidine (H) or Arginine ®; amino acid at

residue X9 is selected from the group consisting of Asparagine (N) or Aspartic acid

(D) and amino acid residue at position X10 is selected from the group consisting of

Serine (S) or Proline (P) wherein the protein is not SEQ ID No 46.

57.  The protein or the immunogenic composition according to para 56 for use according

to any one of paras 16-27.

BRIEF DESCRIPTION OF THE DRAWINGS

The following invention will now be further described only by way of example in which
reference is made to the following Figures. The following examples are presented only to
illustrate the present invention and to assist one of ordinary skill in making and using the same.
The examples are not intended in any way to otherwise limit the scope of the invention. Efforts
have been made to ensure accuracy with respect to numbers used (e.g., amounts, temperatures,

etc.), but some experimental error and deviation should, of course, be allowed for.
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MIASGGAGGEL GSTQTVDVARAQAAAAT QDAQEVI GSQEASEASMLKGCED LI NPAAATRI KKKG
XKFESLEARRKPTADKAEKKSESTEEKGDTPLEDRF
TEDL SEVSGrORBa b6 DDDSSPDEI L DAL TSKFSDPTI KDLALDYLI PCT/US2006/018504

SL R?‘%@%ﬁ%‘&ﬁéﬁ ) W e BN Rlet Eun AN Rnt clinical isolates of C.

PSI PPMWJWEM@N&&SVNSEEEIRM) C’ENLEBﬁthEEEqAEiCE’SB reported in the fully

CCSPRARSERE AR FRTEEAPRRONEEY bRCLRPRATHESTEN FBENCEE: IoFetsT CPPSP

(4) mMmesnasteis céﬂiﬁﬁed‘ko(tﬁe refidrafide Qa5 var deledﬁccﬂ)arthﬁ&ilﬁﬁBﬁﬂiﬁ&d&I@ﬁ‘cléﬂl Ler E sequence
has 3 nutations relative to the Serovar D LcrE reference sequence (SEQ ID N

0 46). Genome ATCC-H is associated with Serovar ) The sequence of Genone

AT S I I nnent  of Genone
aroct B foph LR ERt e ealort S B8 O '"ena Foollcs SpRphnle

MTAS@GME@E@T @WMMT@A@EAWW&ED&E Serovar D (D/UW-

LI NP Rl KKKGEKFE, RRKPTADKAE STE. X PLE
TEDL SEVSaE PR BOLEPE DAL SRASLS b AT e ment cortesponds 0
QT APSoa#ch$(ST kd el QL TSR CINE Wﬂﬁﬁﬁﬁfﬁhﬁmﬁlﬁ an equal number of

pSI PERRTTARRAE SN PRSI R NSRRI Bbthen, s high feguency

TTCONInTit&Tibrl fIind DK FR RS KA NE VAP R Th VANt bR Nsubstitution.
GCSPRI FSGAEKKQQLASVI TNTLDAI NADNEDYPKPGDFPRSSFSSTPP HAPVPQSEI PTSPTSTQPPSP*
P(5) CGenone: ATCC-I (no nutations: allele-1) The Genone ATCC-1 LcrE

E f
°SLRRRE RIS e TR ARRGSE P 515 18 8 TOURIRY Rl Pl GGG eauence
GenoecenphsogSldiffgedissrovased as

Detailed Description of the LerE sequence variants

Each of SEQ ID Nos 1-46 is described in more detail below:

SEQ ID No 46 = Chlamydia trachomatis trachomatis LerE (CT089) reference sequence
from Serovar D (D-UW-3/CX)

The non-mutated LerE protein is disclosed as SEQ ID NO®: 61 & 62 in reference 17 {GenBank
accession number: AAC67680, GI:3328485; ‘CT089’; SEQ ID NO: 46 below}.

SEQ ID NO: 46
MTASGGAGGLGSTQTVDVARAQAAAATQDAQEVIGSQEASEASMLKGCEDLINPARATRIKKKGEKFESLEARRKPT
ADKAEKKSESTEEKGDTPLEDRFTEDLSEVSGEDFRGLKNSFDDDSSPDEILDALTSKESDPTIKDLALDYLIQTAP
SDGKLKSTLIQAKHQIMSQONPQAIVGGRNVLLASETFASRANTSPSSLRSLYFQVTSSPSNCANLHQMLASYLPSEK
TAVMEFLVNGMVADLKSEGPSIPPAKLQVYMTELSNLOALHSVNSFFDRNIGNLENSLKHEGHAPIPSLTTGNLTKT
FLOLVEDKFPSSSKAQKALNELVGPDTGPQTEVLNLFFRALNGCSPRIFSGAEKKQQLASVITNTLDAINADNEDYP
KPGDFPRSSFSSTPPHAPVPQSEIPTSPTSTQPPSP

(SEQ ID No 1) Genome: ATCC-E (8 mutations: allele-5)

The Genome ATCC-E (Serovar E) LerE sequence (SEQ ID No 1) has 8 mutations relative to the
Serovar D LerE reference sequence (SEQ ID No 46). Genome ATCC-E is associated with
Serovar E. The sequence of Genome ATCC-E is disclosed as SEQ ID NO: 1 (see below).

-14-



SEQ ID NO 5 (see below). SEQ D NO 5:
MTASGGAGGL GSTQTVDVARAQAAAAT QDAQEVI GSQEASEASM_KGCED

LI NPAAATRW&I&K@KE(ESBL EARRKPTADKAEKKSESTEEKGDTPLEDRF PCT/US2006/018504
I SLKNSFDDDSSPDEI LDALTSKFSDPTI KDLALDYLI

y BM@NE@YW@PF&FSSTPP HAPVPQSEI PTSPTSTQPPSP*

E@SP@EF@W@LE@FWF@P&P%S Cev-5) The Genome ATCC-J LcrE

ah i bge;g?gg ovar D LcrE reference sequence

i
)

TNTL

Joor BBt —AEE-J—+s-assectated with Serovar J . The sequence
=J-1s=df scl osed as SEQID NO 6 (see below). MS T EQ SG PG |

AG NTI% egl)lgnment of Genome ATCC-E with the LcrE Chlamydia trachomatis antigen is as follows:

MTASGGAGGLGSTQTVDVARAQAAAATODAQEVIGSQEASEASMLKGCED
LINPAAATRIKKKGEKFESLEARRKPTADKAEKKSESTEEKGDTPLEDRF

QTAPSDGKLKSTLIQAKHQLMSQNPQAIVGGRNVLLASETFASRANTSPS
...... R....A

SLRSLYF Q VISSPSNCANLHOMLASYLPSEKTAVMEFLVNGMVADLKSEG
............... D..R

PSIPPAKLQVYMTELSNLQALHSVNSFFDRNIGNLENSLKHEGHAPIPSL

TTGNLTKTFLOLVEDKFPSSSKAQKALNELVGPDTGPQTEVLNLFFRALN
GCSPRIFSGAEKKQQLASVITNTLDAINADNEDY PKPGDFPRSSFSSTPP
HAPVPQSEIPTSPTSTQPPSP*

(2) Genome: ATCC-F (no mutations: allele-1)

The Genome ATCC-F (Serovar F) LerE sequence (SEQ ID No 2) has no mutations relative to
the Serovar D LcrE reference sequence (SEQ ID No 46).

Genome ATCC-F is associated with Serovar F. The sequence of Genome ATCC-F is disclosed
as SEQ ID NO: 2 (see below).

SEQ ID NO: 2:
MTASGGAGGLGSTQTVDVARAQAAAATQDAQEVIGSQEASEASMLKGCED
LINPAAATRIKKKGEKFESLEARRKPTADKAEKKSESTEEKGDTPLEDRF
TEDLSEVSGEDFRGLKNSFDDDSSPDEILDALTSKFSDPTIKDLALDYLI
QTAPSDGKLKSTLIQAKHQLMSQNPQATVGGRNVLLASETFASRANTSPS
SLRSLYFQVTSSPSNCANLHOMLASYLPSEKTAVMEFLVNGMVADLKSEG
PSIPPAKLQVYMTELSNLQALHSVNSFFDRNIGNLENSLKHEGHAPIPSL
TTGNLTKTFLQLVEDKFPSSSKAQKALNELVGPDTGPQTEVLNLFFRALN
GCSPRIFSGAEKKQQLASVITNTLDAINADNEDYPKPGDFPRSSFSSTPP
HAPVPQSEIPTSPTSTQPRPSP*

(3) Genome: ATCC-G (no mutations: allele-1)
The Genome ATCC-G (Serovar G) LerE has no mutations relative to the Serovar D LerE
reference sequence (SEQ ID No 46).
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S>T T VD'ARA* AAAATCDACEVI GSCEASEASM | KGCEI
LI NPAAATRI KKHEM KFESL EARRKPTADKAEKKSESTEBKGDTPLEDE

REDL SEVS@DERGLIKKESBFDDDSSPDEI LDALTSKFSDPTI KDLAL DYLI PCT/US2006/018504
%Iés AOH %%E@% RS ATCC-G is disclosed
PSI PB/SE(@]D(MDE&&\EIE%H$VNSFFDRNI GNLENSLKHEGHAP I PSI GITGNLTKTFLQL VEDKFPS

SSKAQKALNEL VGPDTGPQTEVLNLFF

3CSPRI FSGAEKKQQLASVI TNTLDAI NADNEDYPKPGDFPRSSFSSTPI HAPVPQSEI PTSPTSTQPPJ|

The sE@gpmet3:of Genone ATCC-J with the LcrE Chlanydia trachomatis antigen

is as follows: MTASGGAGG_GSTQT VDVARAQAAAATQDAQEVI GSQEASEASMLKGCED
RADARIRKRTA KRSESTERKGIDTPLEDRF E

TE&WWWW@MEEWWWW ALDYLI

QTAPSBERTRSTR VS VEIRRVTTASETPASRANTSPS A

SLRGECPESE B EADL KSEC

PSI PRAKL LEES INSEE Pl PSL

TTGNubkehir Rl R DR Amy= M@QMEQE_%MLMFFRALN

GCSRiRs B GAEAEKRADASVE TRNT hADAN INADNERYRHEREENsBRSSF SSTPP  HAPVPQSEI PTSPTSTQPPS_P*

P( 7)uarvrdsrormspT#ioBEs#¢ (Nno nmutations: allele-1) The Genonme ATCC-I LcrE

sequence has no nutations relative to the Serovar D LcrE reference sequence

(SE associated wth Serovar | . The sequence
Jn?‘r’r@"%T@CCiﬁgﬁggﬁa&}g% eéés@SEQ ID NO 7 (see bel ow). SEQDNO 7:

The Genome ATCC-H LctE sequence has 3 mutations relative to the Serovar D LerE reference
sequence (SEQ ID No 46). Genome ATCC-H is associated with Serovar H. The sequence of
Genome ATCC-H is disclosed as SEQ ID NO: 4 (see below).

SEQ ID NO: 4:

The alignment of Genome ATCC-H with the LerE Chlamydia trachomatis antigen is as follows:

MTASGGAGGLGSTQTVDVARAQAAAATQDAQEVIGSQEASEASMLKGCED
LINPAAATRIKKKGEKFESLEARRKPTADKAEKKSESTEEKGDTPLEDRF

TEDLSEVSGEDFRGLKNSFDDDSSPDEILDALTSKFSDPTIKDLALDYLI
QTAPSDGKLKSTLIQAKHQLMSQNPQAIVGGRNVLLASETFASRANTSPS

SLRSLYFQVTSSPSNCANLHOMLASYLPSEKTAVMEFLVNGMVADLKSEG
PSIPPAKLQVYMTELSNLQALHSVNSFFDRNIGNLENSLKHEGHAPIPSL
TTGNLTKTFLQLVEDKFPSSSKAQKALNELVGPDTGPQTEVLNLFFRALN
GCSPRIFSGAEKKQQLASVITNTLDAINADNEDYPKPGDFPRSSFSSTPP
HAPVPQSEIPTSPTSTQPPSP*
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MTASGGAGGL GSTQTVDVARAQAAAAT QDAQEVI GSQEASEASM.KGCED
LI NPAAATRI KKKGEKFESL EARRKPTADKAEKKSESTEEKGDTPL EDRF

TEDL SEVSGEDRRE/1MNBEDDDSSPDE! L DAL TSKFSDPTI KDLALDYLI PCT/US2006/018504
QTAPSDGKLKSTL] H%Im LLASETFASRANTSPS
SLRS(V oS %%x q\lg% IVEFLVNGM/ADL KSEG

e ot —

GCSPR EeSEé\Sﬂ@@LKS%)TNTLDAl NADNEDYPKPGDFPRSSFSSTPP HAPVPQSEI PTSPTSTQPPS P+

e L e

sequ @eD@§Eé(F %Wﬂﬁ) Genonme Cev-1 is associated with Serovar J . The
sequence of CGenome Cev-1 is disclosed as SEQID NO 8 (see below). SEQD

e

TRIKKKG (€)

REDL GNSE BRSSP EL ol 3 SIS KDLALDYL!

STAPSEXSKh ¢S Al b LK HEIoNRE IR ES e Erl aS MW AASEST FASRANT SPS

SL RSEMESMTSSREMGANE vk A8 s PREKTANMERANEMADL KSEG

PS| PP eNMEESNILQMLHISVNSBRDRNG KINL ENSIACHESHAP| PSL

GT GNETRFFH TELYVERFPS SSRAMAE N YT NLFFRALN

GCSPRIESERE RSV TNFP AP RIREKESY ESSFSSTPP HAFVPQSEl  PTSPTSTQPPJ
P[ P+ JhAVFOSEIFTSFRETAFFGnment of Genome Cev-1 with the LerE Chlanydia
trachomatis antigen is as foll ows:

MT AS(ERATeE0AS TATICON ARANDA AT QR n SSAENSEASM_KGCED

LI NPAAATRI KKKGEKFESL EARRKPTADKAEKKSESTEEKGDTPLEDRF E

TEDL SE/SGEDRRELENSARDDSSPRE o BAIS TSKASDR T4’DIeAp the $erovar D LerE reference

sequence (SEQ ID No 46).
Genome ATCC-J is associated with Serovar J. The sequence of Genome ATCC-J is disclosed as

SEQ ID NO: 6 (see below).

SEQ ID NO: 6:

The alignment of Genome ATCC-J with the LerE Chlamydia trachomatis antigen is as follows:

MTASGGAGGLGSTQTVDVARAQAAAATQDAQEVIGSQEASEASMLKGCED
LINPAAATRIKKKGEKFESLEARRKPTADKAEKKSESTEEKGDTPLEDRF

TEDLSEVSGEDFRGLKNSFDDDSSPDEILDALTSKFSDPTIKDLALDYLI
QTAPSDGKLKSTLIQAKHQLMSQNPQAIVGGRNVLLASETFASRANTSPS

SLRSLYFQVTSSPSNCANLHOMLASYLPSEKTAVMEFLVNGMVADLKSEG
PSIPPAKLQVYMTELSNLQALHSVNSFFDRNIGNLENSLKHEGHAPIPSL
TTGNLTKTFLQLVEDKFPSSSKAQKALNELVGPDTGPQTEVLNLFFRALN
GCSPRIFSGAEKKQQLASVITNTLDAINADNEDYPKPGDFPRSSFSSTPP
HAPVPQSEIPTSPTSTQPPSP*
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QTAPSDGKLKSTLI QAKHQL MSQNPQAI VGGRNVLLASETFASRANTSPS A |
SLRSL YFQVT SSPSNCANL HQVL ASYL PSEKTAVNVEFL VNGWADLKSEG
PSI PPAKL QviMiigShio@AL HSVNSFFDRNI GNLENSLKHEGHAPI PSL PCT/US2006/018504

TTGNLTKTFL PSSSKACK. LNEL VGPPTGPQTEVLNLFFRALN
F’kl ﬁ%@%«%é\ﬂ’% RN PKPGDFPRSSFSSTPP HAPVPQSE] PTSPTSTQDPSP*
P(9) nut af | -2 (Serovar

& LT ARG Lok GRE NGBl ;B Stk op R Fp sl E o
sequsqoacé QY IIDNDA6Y6) . Genorre Cev-2 is assom ated with Serovar G The

sequgnce z&@%&i Cev- d| scl o%—?d as SE i%’l%&é%%em?c ose(\{vzis SEQ D

LI NPREATRINGK K g6 ﬁkﬁARRKPTADKAEKKSESTEEKGDTPL EDRF
TEDL SEVSGEDFRGLKNSFDDDSSPDEI LDALTSKFSDPTI KDLALDYLI

L], QAKHQL MSQNPQAI VGGRNVL L ASETFASRANTSPS
SLR NCA E (ADLKSEG
PSI 3%‘%%% SN EE@T MRl AP PSL

TEERGD TP

TTGNEEK Sk DK S S ARKAL M ViDL FFRALN

GCSPR A SEAEKQRLASY T b 2AT MADMNERYRPRRERDEPRSSFSSTPP  HPVPQSEI PTSPTSTQPPS_P*

( 10) siBsnory TS CeveMLE@BASY IPRER TRV EFLVIoRwaDI&EE®| e- 1) The Genone Cev-4 LcrE

S eUBTTEBAFIQEYMTE L IR ARH ST FPRY TSN NS LRFCHARIPBer ovar D Lcr E ref erence sequence
(SE “TGBLWFH VEDKEER STE COE P EYVGPETHOSHENEE"EH N t h Serovar H. The sequence of
Genc?%& G?tE § @%i 1oL A B e *E6" see bel ow). SEQ DNO.  10:

QAAAATQDAQEVI GSQEASEASM_KGCED
(8) Genome: Cev-1, serJ (4 mutations: allele-3)

The Genome Cev-1 (Serovar J) sequence has 4 mutations relative to the Serovar D LcrE
reference sequence (SEQ ID No 46).

Genome Cev-1 is associated with Serovar J. The sequence of Genome Cev-1 is disclosed as SEQ
ID NO: 8 (see below).

The alignment of Genome Cev-1 with the LerE Chlamydia trachomatis antigen is as follows:

MTASGGAGGLGSTQTVDVARAQAAAATQODAQEVIGSQEASEASMLKGCED
LINPAAATRIKKKGEKFESLEARRKPTADKAEKKSESTEEKGDTPLEDRF

TEDLSEVSGEDFRGLKNSFDDDSSPDEILDALTSKFSDPTIKDLALDYLI
QTAPSDGKLKSTLIQAKHQLMSQNPQAIVGGRNVLLASETFASRANTSPS
........... N &
SLRSLYFQVTSSPSNCANLHQMLASYLPSEKTAVMEFLVNGMVADLKSEG
PSIPPAKLQVYMTELSNLQALHSVNSFFDRNIGNLENSLKHEGHAPIPSL
TTGNLTKTFLOLVEDKFPSSSKAQKALNELVGPDTGPQTEVLNLFFRALN
GCSPRIFSGAEKKQQLASVITNTLDAINADNEDYPKPGDFPRSSFSSTPP
HAPVPOSEIPTSPTSTQPPSP*
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LI NPAAATRI KKKGEKFESL EARRKPTADKAEKKSESTEEKGDTPLEDRF

TEDL SEVSGEDFRGLKNSFDDDSSPDEI LDALTSKFSDPTI KDLALDYLI

QT APSDGKLW.6 Bhie@astd@L MSQNPQAI VGGRNVLLASETFASRANTSPS PCT/US2006/018504

SLRSLYFQVTSSPSNCANL HOVLASYL PSEKTAVMEFLVNGWADLKSEG

PSI PPAKLQVYMI'EL SNLQALHSVNSFFDRNI GNLENSLKHEGHAPI PSL

TTGONYT Kekard: (DI REGIHA@M bR WGP QT EVLNL FFRALN

GCSPRI FSGAEKKQQLASVI TNTLDAI NADNEDYPKPGDFPRSSFSSTPP HAPVPQSEI PTSPTSTQPPN P*

(11) Tigehommme Cev-25Semear)G) Sequencathias me: mutktigiseelalivel e theeSenomar CeletE sequence

has the Serovar D LcrE reference sequence (SEQ ID N
%ﬁﬂ%%ééﬁhgﬁbé§éﬁﬁb%§§£ ciated with Serovar J . The sequence of Genone

Cev GenomedCae? ds edodateSRGh | BNGar Gl Thes ewubrek ak)Geshigk Mevehisidisclosed as

RAQAAAATQDAQEV  GSQEASEASM.KGCEDJ
|Np§%¢§?’k@§?%ﬁ@§ P ARRKPT ADKAEKKSESTEEKGDTPL EDRF

EDL SEVSGEDFRGL KNSFDDDSSPDE! L DAL TSKFSDPTI KDLALDYLI

| TAPSEHKDKYO1 4: QAKHQL VSQNPQAI VGGRNVLLASETFASRANTSPS i | ESLYFQV
SSPINGASGAICMSAST IV SEICEAMVVEFANCGMIASE ERSEGCPS] PPAKL QVYMTIEL SNLQAL HSVNSFFDRNI
G\ILER@EWWEEWEL@FWTFRW WE@@P@@@R&R}(ALNELVGDDTGDQTEVLNLFFRALN
5CS = \; BRSSFSSTPP] HAPVPQSEI PTS

PTS %%E s %‘Eﬁmﬁ I";f‘;fév S\Ecpfgﬁé,?‘s Vil with the LerE Chlanydia

trac MEL§V%§LQ§.BA1.}%V§§FF MSLKHEGHAPIPSL
MT ASEF R AT (EMENMARAQAAANE (IAEIVL R ASRASM KGCED

L1 NPAAsRR RS Ko eSSl AR B ARCDELREEISGIPTPL EDRF  E
TEDL BEVSGEDFREIKNSEBPDSSPDE! L DAL TSKFSDPTI KDLALDYL|
QTAPSDGKLKSTLI QAKHQL MSQNPQAI VGGRNVLLASETFASRANTSPS A

(10) Genome: Cev-4, serH (no mutations: allele-1)

The Genome Cev-4 LcrE sequence has no mutations relative to the Serovar D LerE reference
sequence (SEQ ID No 46).

Genome Cev-4 is associated with Serovar H. The sequence of Genome Cev-4 is disclosed as
SEQ ID NO: 10 (see below).

SEQ ID NO: 10:
MTASGGAGGLGSTQTVDVARAQAAAATODAQEVIGSQEASEASMLKGCED

LINPAAATRIKKKGEKFESLEARRKPTADKAEKKSESTEEKGDTPLEDRF
TEDLSEVSGEDFRGLKNSFDDDSSPDEILDALTSKFSDPTIKDLALDYLT
QTAPSDGKLKSTLIQAKHQLMSQNPQAIVGGRNVLLASETFASRANTSPS
SLRSLYFQVTSSPSNCANLHQMLASYLPSEKTAVMEFLVNGMVADLKSEG
PSIPPAKLQVYMTELSNLQALHSVNSFFDRNIGNLENSLKHEGHAPIPSL
TTGNLTRTFLOLVEDKFPSSSKAQKALNELVGPDTGPQTEVLNLFFRALN

GCSPRIFESGAEKKQQLASVITNTLDAINADNEDYPKPGDFPRSSFSSTPP
HAPVPQSEIPTSPTSTQPPSP*

(11) Genome: Cev-5, serJ (3 mutations: allele-4)

The Genome Cev-5 sequence has 3 mutations relative to the Serovar D LcrE reference sequence
(SEQ ID No 46).

Genome Cev-5 is associated with Serovar J. The sequence of Genome Cev-5 is disclosed as SEQ
ID NO: 11 (see below).
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SLRSLYFQVTSSPSNCANLHQVLASYLPSEKTAVMEFL VNGWADLKSEG

PSI PPAKLQVYMIEL SNL QAL HSVNSFFDRNI GNLENSLKHEGHAPI PSL
TTG\ILTKTR&QNEMEESBSSKA(XALNELVGDDTGDQT EVLNLFFRALN PCT/US2006/018504

GCSF’§ PAERKE ASVI TNTLDAI NADNEDYPKPGDFPRSSFSSTPP HAPVPQSEI PTSPTSTQPPSP* P
(12) meixaes oYV rarafhEdPaiattraloeRfmandckes e- 5) The Genone Cev-8 LcrE

SeqUEﬂ@ﬁAﬂfR§KI&EﬁkﬂE@LEﬁ@§P’fA@kﬂﬁK‘K¥ﬁTEﬂ(Gb’h}ﬁ_.ESEﬂ‘ ovar D LcrE reference sequence
( SE tﬂ]‘)sﬁiﬂﬁeéf &mmsmwmmxmsmmtwmwm Serovar E. The sequence of

Geno_,___ : _QmHQDIhwthHSGISEQ:AIS@PHﬂ@?ANIBPEQ see below). SEQ DNO 12:
MT ASEESRGE QCSTOFNENA FEDACERLESTFABERASNM KGCED
LI NPARATRIRKREEIRESE] ﬁ.,.._,mﬁﬁgwm%@?wp%
r EDL BEEEET Y DSSPREF T DAL TIRES ALDYLI
2TAPSEK "KSALLCE VEF“ SAPNS S, EASETT I_\\.)I\ANTSPS
SLRS ‘ ERE ASYLPSEKTAVNEFLVNGM/ADLKSEG

P
PSI PRAK| SNL HSVD) HEGHAPL P .
GTG\IW @&%@E@E%&“%‘iﬁﬁf ?ﬁﬁlﬁ“ EEPRPS @%&%KKQQ.ASW TNT
L DAl M@@Xﬁ&%@vﬁé@c&% ﬁ%‘%&f%@AEJ&BI&TQPPSF’*' " The alignnent of
Geno Bk e SxibkdreE DEARRES Bakakcbtagbomati s antigen is as foll ows:
MTASGGAGAL GST.GFVDVARAQAAAAT QDAQEVI GSQEASEASM_KGCED
LI NPASATRISKKKGEHEE SUARRKR T ADIARKKSESTEEKAITPLEDRF E
TE&SWM%@WGQMWK&ALDYLI Er" Of APS&GKLKSTLI QA k 6
bAI V@SRNVLLASETFASRA SITSPSR. . . . A

SL RSE NESMVARYSRRFADL KSEG
PSIP KLQVYMTELSNLQAL SVNSFFDRNIGNLENSLKHEGHAPIPSL

TTGNLTKTFLQLVEDKFPSSSKAQKALNELVGPDTGPQTEVLNLFFRALN
GCSPRIFSGAEKKQQLASVITNTLDAINADNEDYPKPGDFPRSSFSSTPP
HAPVPQSEIPTSPTSTQPPSP*

(12) Genome: Cev-8, serE (8 mutations: allele-5)

The Genome Cev-8 LcrE sequence has 8 mutations relative to the Serovar D LerE reference
sequence (SEQ ID No 46).
Genome Cev-8 is associated with Serovar E. The sequence of Genome Cev-8 is disclosed as

SEQ ID NO: 12 (see below).

SEQ ID NO: 12:
ETASGGAGGLGSTQTVD ARAQAARATODAQRVIGSQEAS EASMLRGCED

HADVDQSETPTSPTSTQPPSDY

The alignment of Genome Cev-8 with the LerE Chlamydia trachomatis antigen is as follows:

MTASGGAGGLGSTQTVDVARAQAAAATQDAQEVIGSQEASEASMLKGCED
LINPAAATRIKKKGEKFESLEARRKPTADKAEKKSESTEEKGDTPLEDRF
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L D. . R PSIPPAKLQVYMIELSNLQALHSVNSFFDRNI GNLENSLKHEGHAPI PSL D
TTGNLTKTFLQLVEDKFPSSSKAQKALNELVGPDTGPQTEVLNLFFRALN

GCSPRI FSGhBKKEgaA38¢0Y! TNTLDAI NADNEDYPKPGDFPRSSFSSTPP HAPVIPQBEISBINSHTS 14 PPSP*

( 13Yoise piiwe L srEel AL SRERF dadvaartad daeRSnsahirebL- 2) The Genonme GO 86 LcrE
sequence.thas.24 nutations (at position 64, 126, 162, and 420) relative to

t he SesoxmvT{3rEwmELIefesBReEXTSBEFEVICEVABESEd D No 46) Genonme GO/ 86 is
associ-at dd -wit-h- Serdvar D. The sequence of Genone GO 86 is disclosed as SEQ
| D I\K§IPR%L@%E%%‘P%WSW@WLEF%KHEGHA”PSL

I TASG@GGLGST%FIVDVARA A,-A‘A AQEVI %ASEASM JKGCEP

JI'N PLEDRF

GEDL EBERGLE DLALDYLT 2TAP SDCGK- Ks |

QAKHQLMS QAl'V NVLLASETFASRANTSPS SLRSLYFQVTsf

PSNCANBHOMLASYL PSEKTAVMEFLWEWADLKSEG

PSXPRAKGEAMT BB SPD iMMGHDIENIINEIENSL KHEGHAPI Psd CSP The al i gnment  of

Genonme GO'86 with the LcrE Chlanydia trachomatis antigen is as foll ows:

GenoTie: GéKBh&EG@BB DcfBlsaquérrt ihans muddtiord @t @gsition 64, 126, 162, and 420) relative

MIAS VDVA T QDA SMLKGCED

LI Nﬁﬁ% ﬁ%%@%ﬁ%@%ﬁh@ GDTPLEDRF E

TE&SM@@ER@K&@E&MSMMESKE&Q&%&%@XMe NO/86 is disclosed as
Mb %ﬁ QNPQAI VGGERNVLLASETFASRANTSPS A

SLR é ASYLPSEKTAVMEFLVNGWADLKSEG

SGARKEKO

SEQ ID NO: 13:

The ahgnment of Genome GO/ 86 with the LerE Chlamydia trachomatis antigen is as follows:

Genome: GO/86 serD (4 mutations: allele-2)
MTASGGAGGLGSTQTVDVARAQAAAATODAQEVIGSQEASEASMLKGCED

LINPAAATRIKKKGEKFESLEARRKPTADKAEKKSESTEEKGDTPLEDRF

SLRSLYFQVTSSPSNCANLHQOMLASYLPSEKTAVMEFLVNGMVADLKSEG
PSIPPAKLQVYMTELSNLOQALHSVNSFFDRNIGNLENSLKHEGHAPIPSL
TTGNLTKTFLOLVEDKFPSSSKAQKALNELVGPDTGPQTEVLNLFFRALN

GCSPRIFSGAEKKQQLASVITNTLDAINADNEDYPKPGDFPRSSESSTPP
HAPVPQSEIPTSPTSTQPPSP*

Consensus sequences (SEQ ID Nos 14-27)

The majority or consensus sequence of the LerE Chlamydia trachomatis antigen was determined

in 30 mer peptide segments.

21-



PSI PPAKLQVYMI'EL SNLQALHSVNSFFDRNI GNLENSLKHEGHAPI PSL
TTA\LTKTFLQLVEDKFPSSSKAQKALNEL VGPDTGPQTEVLNLFFRALN
GCSPRI FSGhBRIs6g38deY! TNTLDAI NADNEDYPKPGDFPRSSFSSTPP HAPVIPQBRISBNSHTSIPPSP* P
Consensus sequences (SEQ I D Nos 14-27) The majority or consensus sequence
of the LcrE Chlanydia trachomatis antigen was determned in 30 ner peptide
S eg et first kbgmdrit b$ 80 saporcit raiduddofahe cnsasisdeqeacd@eiduas 143pisconsensus
sequ n re disclosed as SEQ ID NO 14 as follows: SEQ D

‘ﬁ TW&@M@@%@E@@ QAAAATQDA The second segment of 30 anino acid
re5| dues of the consensus sequence {residues 31-60) is disclosed as SEQ ID
NO $f0ap N®l Jows: SEQ DNO 15 QEVI GSQEASEASMLKGCEDLI NPAAATRI No nut ati ons
wer evtrdegactidsedriovaRadahsToSEQ | D NO 14 or SEQ ID NO 15 relative to the
Serovar D LcrE reference sequence (SEQ ID No 46). The third segrrent of 30
am nﬂlmq’:mhdrs%mimﬁwﬁmimecidmsislecﬁeqfﬁhes@qmmseequeeeﬁ (dasélues11-98)is i s di scl osed
as S f.Ql I SEQ DNO 16 KKKXEKFESLEARRKPTADKAE KKSESTEE

(F%losgdam a&?‘%ml}g %3 \1\%‘3& tion 4 of SEQID NO 16 is glutamc acid (E)
|n half of the observed isolates and glycine (G in the other half of the
obsesv@dDira® It es. Therefore, the amno acid residue at position 4 of the
61- ST VEeXIEHE R SHEHIPEPR I NBRANTRE consensus sequence for the LcrE antigen (i.e
resi due 64 of the consensus sequence overall = ?h frequency nutation

poi ny muitigey Werg idegtifiedhiacither R NP H arehiR M Nor I3rplative frihaeergvaresi dues of
t he ﬁ@@ﬁ@&%ﬂ&cégé&ﬁgﬁ&qsééqglm 91-120) is disclosed as SEQ ID NO. 17 as

foll ows: SEQ DNO
The third segment of 30 amino acid residues of the consensus sequence (residues 61-90) is
disclosed as SEQ ID NO: 16 as follows:

SEQ ID NO: 16
KKKXEKFESLEARRKPTADKAEKKSESTEE

The amino acid residue at position 4 of SEQ ID NO: 16 is glutamic acid (E) in half of the
observed isolates and glycine (G) in the other half of the observed isolates. Therefore, the amino
acid residue at position 4 of the 61-90 residue segment of the consensus sequence for the LcrE
antigen (i.e., residue 64 of the consensus sequence overall = high frequency mutation point) is

marked as X here.

The fourth segment of 30 amino acid residues of the consensus sequence (residues 91-120) is
disclosed as SEQ ID NO: 17 as follows:

SEQ ID NO: 17
KGDTPLEDRFTEDLSEVSGEDFRGLKNSFD

No mutations were observed in the isolates in the segment of the LerE Chlamydia trachomatis
antigen in the portion of the sequence from residue 91-120 relative to the Serovar D LerE
reference sequence (SEQ ID No 46).
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KGDTPLEDRFTEDLSEVSGEDFRGLKNSFD No nut ati ons were observed in the isol ates
in the segnent of the LcrE Chlanydia trachomatis antigen in the portion of
t he sequewoaotiﬁmmonesi due 91-120 rel ati ve to the Serovarciusesdsotssher ence

seqgu h n ég si dues of the
consanchh SteAine W A el BrdE RGP oo B BTG 15 2o
foll dia&iose&MEmkIDNm II}DIBSSQIOEJSLDALTSKFSDPTI KDLALDYL!I The am no aci d residue
at position 6 (overall residue = 126) of the consensus sequence segment

fro 1- 150 was aspartic acid in 10 of 13 of the isolates,

gl urgfgasi Igg]i Im%ﬁL&EIthe i sol ates and asparagines in 1 of the 13

* The SIXt segnent of 30 am no acid residues of the consensus

sequ ows: SEQ D
%@é‘%%é\é%% A ERe R Rl 5 T2 B il “0os T on

12 ( Gommesiduerl@bil Suimas-asparticlacighn 1 @ddefithy isplatest glotamioaaid jn 2odf 13BQhED NO. 19

was %ﬁ{é 9%03%6% ﬁ%ﬁ qf?ll ofﬁI lgq%lggserved isolates and threonine (T) in the

ot her observeq Therefore, the am no acid residue at
posi Thesixth Segnfent ¢fs3 015 {ind 80d resslichiod tieegmendus sdqubive (eaidaenslsi8gepgquence f or
t he i 1ac s antigen (i.e., residue 162 of the consensus
sequgﬁ‘ggsegée ik|Iés lgaar (r)’iptwgs X here. The seventh segnent of 30 am no acid

resi dues of the consensus sequence (residues 181-210) is disclosed as SEQ
| D NSEQZD N@: 9ol | ows: SEQ | D NO 20 GRNVLLASETFASRANTSPSSLRSLYI QVT The
am n@TP&élP@LK%@WM@QwSQﬁB@ﬁI@Fon 27 (overal | residue= 207) of the consensus
sequence segnent fromresidue 181-210 was phenyl al anine (F) in 12 of 14
i sol Abeamige acid ggidppat gosifion A2 foverallyesiqug il 62 sdiightfrequenghmhtatenypaind of 30

am ngy m b ksl W?l§ alQIfnne g@) if ﬂQl? §bs§ﬁlg<!l" Fs@ﬁ%s &%ﬁﬁig&)ﬂﬁé ('12)]1;1 'ﬂ%%%er IS

di scl osed as SEQ
half of the observed 1solates Therefore the ammo ac1d re51due at position 12 of the 151-180

residue segment of the consensus sequence for the LerE Chlamydia trachomatis antigen (i.e.,

residue 162 of the consensus sequence overall) is marked as X here.

The seventh segment of 30 amino acid residues of the consensus sequence (residues 1 81-210) is
disclosed as SEQ ID NO: 20 as follows:

SEQ ID NO: 20
GRNVLLASETFASRANTSPSSLRSLYJFQVT

The amino acid residue at position 27 (overall residue= 207) of the consensus sequence segment
from residue 181-210 was phenylalanine (F) in 12 of 14 isolates and leucine (L) in 2 of 14

isolates.

The eighth segment of 30 amino acid residues of the consensus sequence (residues 211-240) is
disclosed as SEQ ID NO: 21 as follows:

SEQ ID NO: 21
ssPSNC@NL@QMLASYLPSEKTAVMEFLVN

Two mutations were observed in the consensus sequence segment (SEQ ID No 21) from residue

211-240 at positions 217 and 220 of the overall consensus sequence.
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SSPSNCBNLHQWLASYLPSEKTAVMEFLVN Two nut ati ons were observed in the consensus
sequence segnent (SEQ ID No 21) fromresidue 2 11-240 at positions 217 and
220 of t hwoauaraklosaconsensus sequence. The ni nt h segnent pofr/u3Goesmissos aci d
resi dues of the consensus sequence {residues 241-270) is disclosed as SEQ
ID NO 22 as follows: SEQ D NO 22 GWADLKSEGPSI PPAKLQVYMIELSNLQA No

nmut dfhearisth wepneent dBttanfineatid resiBh€) df DeNGhseRs s@juadde(aesidaesd HH-Zy svar D LcrE

ref ef.ence, se No 46). The tenth segnment of 30 amino acid

r esi ifé%se%Fs%@ﬂggﬁégg&t&gg&uence (residues 271-300) is disclosed as SEQ

ID NO 23 as follows: SEQ D NO 23 LHSVASFFDRNI GNLENSLKHEGHAPI PSL The ami no
aci dsE@gbpave: &t position 5 {overall residue=275) of the consensus sequence

S e g MMVRADEKSEERST2RAKIOE M2FIENBOH) was asparagines (N) in 12 of 14 of the
i sol ates and aspartic acid (D) in 2 of the 14 isolates. The el eventh

s egnidgmugatiodOwererideantifes il SEQIPINEs2 20k lativeetodleeSeaovan B Iswlg eefereace( r esi dues

301- ;m% : { das SEQID NO 24 as follows: SEQ D NO 24

TTG\]% sEmgg%SSKAQKALNEL The twel fth segnent of 30 amino acid

resi dues of the consensus sequence {residues 331-360) is disclosed as SEQ
| D - .SEQ. | D .NO VGPDTCPOTEVI | FFRA%P | FSGA The
thir (fetnl?%géssgé%ﬁ{eéﬁf?ﬁ% l%gédn%eﬁlgl% ascol%gjercglésie l?(%sgr R }’emgf)'ﬁssené g 1gequence

{ r esdishliesed 3CIEQPUADNG: 83 ds fodlbws:ed as SEQ ID NO 26 as follows: SEQ D NO 26
EKKQQLASVI TNTLDAI NADNEDYPKPGDF No nutations were identified in either SEQ

| D N3, O 26 relative to the Serovar D LcrE reference sequence (SEQ
| D NQ; 88 h 6 fonkt egpt - sggnment of 30 ami no acid residues of the consensus
sequenc® (residues 391-420%9

The amino acid residue at position 5 (overall residue= 275) of the consensus sequence segment

from residue 271-300 was asparagines (N) in 12 of 14 of the isolates and aspartic acid (D) in 2 of

the 14 isolates.

The eleventh segment of 30 amino acid residues of the consensus sequence (residues 301-330) is
disclosed as SEQ ID NO: 24 as follows:

SEQ ID NO: 24
TTGNLTKTFLQLVEDKFPSSSKAQKALNEL

The twelfth segment of 30 amino acid residues of the consensus sequence (residues 331-360) is

disclosed as SEQ ID NO: 25 as follows:

SEQ ID NO: 25
VGPDTGPQTEVLNLFFRALNGCSPRIFSGA

The thirteenth segment of 30 amino acid residues of the consensus sequence (residues 361-390)

is disclosed as SEQ ID NO: 26 as follows:

SEQ ID NO: 26
EKKQQLASVITNTLDAINADNEDYPKPGDF

No mutations were identified in either SEQ ID NO: 24, 25, or 26 relative to the Serovar D LerE
reference sequence (SEQ ID No 46).
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is disclosed as SEQ ID NO 27 as follows: SEQ D NO 27

PRSSFSSTPPHAPVPQSEI PTSPTSTQPPg The ami no acid resi due at position 30 of the

consensusweequensm+segnent from resi due 391- 420 (i.e., pcsiltsizmﬂ%m of the

over ASUS! SEgIanc.e 9 of 14 s | a d was

or of TisdoRBRRTERe R STF IR E) s ResRik) dind cbagnlce Rspelr oMl s 2 o aci o

resr1ddscla$edras§EQI®rN@227arsa"sllcmsol ine. The LcrE reference sequence from

ChI arrydi a trachomatis Strain DDUW3/CX is provided as SEQ ID NO 28 (bel ow)
& a summary of the all of the allelic nutation points

det gﬁ?ﬁf;ﬁ& epak baussRLanydi a trachomatis serovar isolates: The

under |1 ned regr%d/ns ii)n 8183 % No 28 surrounding the point nutations are

ik & ; B oo aRE @ &&%@Wﬁe r egi ons.

SEQrefDﬁéNratlé9 ne iR F‘eéiaﬁé‘&k ”9"% 61{{/DV(,:0\(%2\ e | §EKS%|M%CED LI NPA

AATF\‘II KKPfEiOREZ) EAMWAIDP@M@E@M@M@EMS) in 9 of 14 isolates and was
Dllﬁ@%%g: EE‘%SSPI El LDALTSKFSDPTI KDLALDYLI

QTAPSDI KLK QNPQAI | GGRNVLLASETFASRANTSPS

SLRSLY| QT SSPSNC| | NL| QWAS YLPSE KTAVMEFLVNGWADLKSEG

PSI R . DR GNL ENSL Pl

TG TR TR Ve BSOS O OO EBOTE R A

GCSPRI FSGAEKKQQLASVI TNTLDAI NADNEDYPKPGDFPRSSFSSTPP HAPVPQSEI PTSPTSTQPPGP

o S TN ork Sereklile S figee SO Ry B0, £ QR0 CSHEE BOIISRA ArERUEPR S |

peptides set out as dra trac
Lcr BSHS? &P eNOx ISe(baIOMémhmvsdrq fhoivera sufntakyeof the @Htof dire Bletio maitaties poinksi ng t he

pre cféfetcteh@( téa?@u 8’1729?:%31 tr‘achotmcltz rgvgéqsoll'z{%gerf é&?c%rﬁn%?té ' Sn ' E ention is

not Timted to par I'cu ecul es or meters as
suchiDnily 28 shrrounglingethe wamymutatlomSaralllkdyu@ ctveespordewsh eitdr thatd/dr I‘Tecdiler m nol ogy

usedepﬂglgigi)gbt & rgg%nst he purpose of descri bing

SEQ ID NO: 28

MTASGGAGGLGSTQTVDVARAQAAAATQDAQEVIGSQEASEASMLKGCED
LINPAAATR IKKKLEKFESLEARRKPTADKAEKKSESTEEKGDTPLEDRF
TEDLSEVSGEDFRGLKNSFDDDSSPHEILDALTSKFSDPTIKDLALDYLT
QTAPSD@KLKSﬂLIQAKHQLMSQNPQAI@GGRNVLLASETFASRANTSPS
SLRSLY&QVTSSPSNCN LEOMLASYLPSEKTAVMEFLVNGMVADLKSEG
PSIPPAELQVYMTELSNLQALHS ESFFDRNIGNLENSLKHEGHAPIPSL
TTGNLTKTFLQLVEDKFPSSSKAQKALNELVGPDTGPQTEVLNLFFRALN
GCSPRIFSGAEKKQQLASVITNTLDAINADNEDYPKPGDFPRSSFSSTPP
HAPVPQSEIPTSPTSTQPPEP

SEQ ID NO: 185

MTASGGAGGLGSTQTVDVARAQAAAATQDAQEVIGSQEASEASMLKGCED
LINPAAATRIKKKEKFES LEARRKPTADKAEKKSESTEEKGDTPLEDRF
TEDLS EVSGEDFRGLKNS FDDDSSPE ILDALTS KFSDPTIKDLALDYLI

PST PPAKLQVYMTELSNALVQ_FFDRNIGNLENSLKHEGHAPI PSL
TTGNLTKTFLQLVEDKFPSSSKAQKALNELVGPDTGPOTEVLNLFFRALN
GCSPRIFSGAEKKQQLASVITNTLDAINADNEDYPKPGDFPRSSFSSTPP
HAPVPQSEIPTSPTSTQPPP
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particul ar enbodi nents of the invention only, and is not intended to be
limting. In addition, the practice of the present invention will enploy,
unl ess ot\luerzmmsoondl cat ed conventi onal rret hods of Vi r ecogso0siocssobi ol ogy,

nol eralab’ ltlﬁl O [zNA FChnI (gu fd‘l‘ of whi ch
?Lflg\ﬁtﬁ e E CQ, Heto ul ecthmgglggt&g?ge eXSBI ai ned

ab 3 Q h ng: A
Laborat ostyrtii&mial (2nd Edl t| on 309189:) DNA CI ‘onl ng: jA 130 B&GkidnC IS]&Hbroach
vol L 1l& 11 (D @ eotide: ‘ I
198M)L | A PrHctical Guide to MSI&Y ¢t oning (1984); andS Fundanght 4l

Vi rcjlm;y, 2nd Ediltion, vol. | & BAQEYB. N. Fi el ds and D. M 3Kni pq, ads|). All
publ[i;catT ong, pat ent S and pat eMLK@@nglcatl ons cited [Perelsp, _ qut gller Isupra

or immnf ket cuy Acor-potrat ef-erenmce=irm—th must
be rrffadfhf ||de|nfh|<@¢ %(ITT:raflnn andl.l s '3/i |I’] ?R,J. JL i!3

J" §t5hk=,>app‘é‘hde,d iclaims, the STW%IQ‘TMHB "a", " an@' anéi”"thé" Phcllude
pl ural | ref asent s junl ess the conkginactiear |y di ct at es o‘t heas9vv!»seg| M

sci entiTic #Na. tqcnnl cal TEr s JERREhEE (NI S applicar gs
conrrah ua u A-it-he—ar: 1 f+ed—AS i<
appl i ’l:ll nnS the lf.ol. l n&PSEI?! S@w&ﬁ%\@}%m%pwrhm d lspecifi ed.
The [t%l m " &&hpr | sh ng" neans " AWEFLBN®HADas wel | as 'ficons?"étl ng,,,, é7 a

conpositi ornsd'corrprl Si ng" X nawpsmmmmxcl usi veI y of X an may[ i BK3| ude

som.itlp ng aggpltlcnal €.9. X ¥ %nLgA BsVRT M apbout™ |n‘ relgLion [’[03@ |

nunmereeab= “He—Xr~hearns f-ort exan IP e+ 3:096=Ref-er CI‘ ‘"29 = ﬁ%ﬁ’f age

se |(—1\%1 M=) |r122\ 'ri..tv hetween .t wo .a LF‘;A?? g(‘l d.. seguences. neans 19ha'r mﬁmn
q

al i gr}_é1,~_wt‘_4hia€t__m£uer cent age of am WeFLQEYHPs are the sarréwl n élérmarl nét the two
sequentes. 3Ihis gl i gnnent and th,emgem:ent honol ogy o‘k ~segmence i eentity can

be 87 ST g USTINg SOf TWar g mgmw mthe g €]t hose
desgrhed—i= n*sect’[i of=F=F=18~ o Curr-ent—Protocol-s—n- g3y (F. M
AUSLLﬁgl et 4 —eds., .1987). Qunnlf_ ; ef ¢ _.al. N ?’

det érifri ned By t hel Smit h- Wat er ﬁ@ﬁPPﬁmQngy sear ch aI gpori tFﬁéh u5|fng45an1affi ne

gap search with a gap open penalty of 12 and a gap extension penal ty of 2,

BLOSbManaipés Sﬁforﬁ?the'rbﬁeﬁmnt h- WAt er man honol ogy search algorithmis
disclosed in Smth & Waterman (1981) Adv. Appl. Math. 2 : 482-489 The
one-letter am no acid synbols recommended by the | UPAC-1UB Bi ochem cal

NomeRefort deERibiHRHE prebam ibeftidd ia\ie@R 0t R B¥uhRERESEhatvhis Pnvehor BheE- | et ter
codes which are al so provided for ref erence pur poses.
limited to particularly exemplified molecules or process parameters as such may, of course, vary.

It is also to be understood that the terminology used herein is for the purpose of describing
particular embodiments of the invention only, and is not intended to be limiting. In addition, the
practice of the present invention will employ, unless otherwise indicated, conventional methods
of virology, microbiology, molecular biology, recombinant DNA techniques and immunology all
of which are within the ordinary skill of the art. Such techniques are explained fully in the
literature. See, e.g., Sambrook, et al., Molecular Cloning: A Laboratory Manual (2nd Edition,
1989); DNA Cloning: A Practical Approach, vol. I & II (D. Glover, ed.); Oligonucleotide
Synthesis (N. Gait, ed., 1984); A Practical Guide to Molecular Cloning (1984); and Fundamental
Virology, 2nd Edition, vol. I & II (B.N. Fields and D.M. Knipe, eds.).

All publications, patents and patent applications cited herein, whether supra or infra, are hereby

incorporated by reference in their entirety. It must be noted that, as used in this specification and
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A Ala Alanine C Cys Cysteine D Asp Aspartic acid E Gu Qutamc Acid F Phe
Phenyl alanine G Ay Gycine HH's Hstidine | He |Isoleucine K Lys Lysine L
Leu Leumwe 2bbeldsB00lET h| onine N Asn Asparagine P Pro Prolcmas@ocionsse ut am ne

R A ge%nﬂéﬁﬁ" NS% ﬁap ?(;leh‘ﬁ” L 2?16' %”Y chfHe le?lJai eré,%;r [uﬁe IO %) t ophan Y

Tyr ’ss o erW| se not'e FHnoT used herein's
gi vecpnltetnsclnmmm¢tatmh¢rwgpea§xlkmt¢ehﬁ¢ anddef.‘bylca:lrlmnsfuse;ldnlthls apphlcirtemalaVe I n or der

to f l.i tate un er st angi h S Juenti f defi ned
tor i Sy TR B Bl R Bl PRRUESSpi VSO o PHERE e T
|nvefmﬂlowmgWMdsrbrsmrasséﬂyeﬂlhmebmhgsmpemtjedmam ngs are intended: As al so noted
above, in the course of evaluating the allelic variation for the LcrE gene
in 14 Chlanydia trachomatis clinical isolates representative of 8 different

Chl amyditernt rachprisidg’s meesoViamchidingh easApplli sarftensBahgibleigs he dcobdpasitien hi gher

t han, expect ed nunber gl e no acidic suhstitutio agso the C

tF acHOMBEBE Sy o N o6 or G AT oot s &t €8 o (1) a
ref erence Chl arrydl a trachomatis LcrE sequence from Serovar D and (ii) those

foungd for other ml'mno eni ¢ Chl anydi a trachomati s antjgens.
”ghe term Qabout” in relation to a numerical value x means, for example, x+ 16%9

References to a percentage sequence identity between two amino acid sequences means that,
when aligned, that percentage of amino acids are the same in comparing the two sequences. This
alignment and the percent homology or sequence identity can be determined using software
programs known in the art, for example those described in section 7.7.18 of Current Protocols in
Molecular Biology (F.M. Ausubel et al., eds., 1987) Supplement 30. A preferred alignment is
determined by the Smith-Waterman homology search algorithm using an affine gap search with
a gap open penalty of 12 and a gap extension penalty of 2, BLOSUM matrix of 62. The Smith-
Waterman homology search algorithm is disclosed in Smith & Waterman (1981) Adv. Appl.
Math. 2: 482-489

The one-letter amino acid symbols recommended by the [UPAC-IUB Biochemical
Nomenclature Commission are provided below together with the three-letter codes which are

also provided for reference purposes.

Met Methionine
Asn Asparagine
Pro Proline
Gln Glutamine
Arg Arginine
Ser Serine

A Ala Alanine

C Cys Cysteine

D Asp Aspartic acid
E Glu Glutamic Acid
F Phe Phenylalanine
G Gly Glycine

H His Histidine

I Ile Isoleucine

K Lys Lysine

L Leu Leucine

M

N

P

Q

R

S
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Thi s highl nexpect ed and suprising finding suggests that: (i) the LcrE
protein ﬁgézﬁ%&gg%fect ed to a greater inmmunol ogi cal preggﬁirUég?&ﬁ@fssg‘f her

i mmunogeni ¢ Chl anydia trachomatis antigens; and (ii) the peptides

surroundimg t Heregameno aci d substitutions are likely to be epitopic regions

(ei t¥er Bitel IVa@'Fi t opes involved in antibody-antigen (Ab-Ag) interactions

and/ & T-TRll X ‘.’PLBbes capable of eliciting Chlanydia specific cell

nedi it ed éspoﬁsoéﬂé. Applicants finding is all the nore surprising because

t he 81153”)/ .2 150l Alie S tiSRbel Oised NRRM ghad yhpi gigers s diosalc BFEIHE G two very

di ver-gérit © nol ogi tal sources which, were jsol 1 ed fromEMGndhfider ent

Cont ixfpdemstsod(Byaom fof il in hg adn ‘E@l‘?"d?)%“h\zg%ﬂ“ ‘i?ésgang]ngfo er eg)?% dEf/ | }ram perr;(;ds

(m ni mum of 30, yea v 18 HQakate agtularAblembints oVdhg RresC used

her enUmYeE O?eqﬁﬁ‘}maﬁr@?%(r:e \ﬁ/%?:'%ﬁ%ﬂ r ef e,?rg gany one of a series of two or

nor e jglichficy. eMhergenaed, thedbllowogipryatings aéea‘m?n{i)@si tion (locus) on a chronbsone.

By way of exanple, an "allelic variant” of a nucleic acid nolecule, or

region, for which nucleic acid sequence is provided herein,i cleic

aci d AohigcHbted abuvel pgiherpushaf evatieting thesdlshit vagfapgn g?r ‘f”ﬁi“’rs a@eﬁggﬁs in the

genone of another or seco IS0l atdiffeles Chlomadidriedchoagtisat i on

caus eilagpdig fiac %ﬁ%lchfxw%ﬂflgfta%gﬁ@%?%?@g%n%?nati on h&s.gfsi m | ar. hut not

i dent . gakrs e | Apticas ehablshed i a highettiam gXRegts GHMAFY o ElS,

a protein having a sij|lgr bi.ologi I-Yddtiyr 8 Ucrintigacessiae id §) t he

samei whuiigioagpeas the G ¢f Owa}r’%ﬁeg(?{al\%gbﬁsgg%éﬁﬁd txé)l% the,_gr of@ ein qﬁ@coﬁe‘j by the

gene  Qabtcs @ridimidty dinbgatsdopl segencadiod] Supws Spngdii Wsettlﬂgn [EYE of the

mut at 1 on or (_:haglge in ge ot%lpe tma%{ﬁi nfl uence the resulting functional

ef f ecinnmogdEh g aﬂ’ﬂid’Hi”@Flf}ﬁ’? P58 or i munol ogi cal phenotype. An allelic

vari apfsc ﬁ%ﬁlyqlnggpﬁgeﬁaﬁd a@rising Ahdieg aigeows that: t he 5' or 3' untransl ated regions
e

of the gene, such as in yregu].atory con i idaf Br&8gre URatpatent 5, 753,
235) . (iMikeardcriAsprogEd MYy é? r?,“LJFﬁEJ tt%r%gtrér?g ra{@gﬁﬂr%e érsqatro aesequence whi ch

di fferlgm{l]{c%gﬁi@dhﬁinﬁﬂz‘%ﬂ%h&ﬁ&maﬂﬁ@nhwn&avi ng one or nore differences
. Thi

(‘rmut ations hi's fray be a substituti.on, [ RNedinmqEitieon. The
nut an(ii)nhﬁ/pqptidfrﬁeﬁyrrﬂ@ﬁdﬂrga“b%a‘&mPL?ﬂ‘étsP%W uo&??‘rg?% 89 E(ggew%@{ogf gélamea( I 1e, if one

or ”053@ lephidies Hvolvel ?r[‘&iﬁi%od'Bnarﬂi|gé1e(AtﬁAg}aih‘temti@18@md/@nifa@ﬁkl spiggpes H@2t Rvent i on,
conpa o 10 re?er ence SEQ I D No 453 i nvol ves a conservative am no acid
r epl aoeeiniting Fuahydissrerife cakBaYHPE TSRYPScenent of one anino acid with

anot h%ppﬁ@ein%shﬁmﬁg 3 Ll geres higrisaliabatausethe Hrenpic ioletgs used for these

divergent immunological sources which were isolated

I3t may encode

genotyping studies came from two very .
from two different Continents (North America and Europe) and over different time periods

(minimum of 30 years ago versus 5- 8 years ago).

Allelic Variant
As used herein, the term "allelic variant" re

genes that occupy the same position (locus) on a chromosome. By way of example, an "allelic

fers to any one of a series of two or more different

i ic aci i i ic acid sequence is provided herein
variant” of a nucleic acid molecule, or region, for which nucleic acid seq p

. . . £
is a nucleic acid molecule, or region, that occurs essentially at the same locus in the genome 0

another or second isolate, and that, due to natural variation caused by, for example, mutation or

recombination, has a similar but not identical nucleic acid sequence. A coding region allelic

variant may encode a protein having a similar biological activity but not necessarily the same

228



sequence may not denonstrate a functional biological effect relative to the
reference sequence. In this respect, genetically-encoded am no acids are
gener al | ywOizvassgoosnt o four famlies: (1) acidic ie. asparisb@s/ogsut anate ;
(2) “hasi it [ non-polar .i. .e. alanine,
valine M lgrcal CT‘L‘?{’Z% elt}'glq{)\gﬁa?ﬁ?o |pﬁ°t§£ ﬁ%"@g‘? b@% TR t&r@ihhciholhfsrpgfng

t rypdzoamvhad Aanihcgssyd beichathe eaup ol d nutation oglclya:igam gBPPE &g‘y eflue@deut am ne,

cyst erine ni ne ros Phe alanln han, and
Cyr obf R BRE bl LRt BRbPBst) ot nPemabes-LifncPes as™ | n
genedlilic ve&iabtsdantalsblccmpﬁie &i a‘l@iraﬁoﬁm tﬁ@S'aﬂli'ﬁiﬁraWslhihd Regidie D€ tHedhd, sk does not

have a major eff on the nmmunol ogi cal activity. On the
ot he¥ I%E?ﬁhl {orycio,n 8 §g18PS&§ # %rﬁ?fzé knces in allelic variants or

mut ants of the invention, conpared to reference SEQ ID No 46 involves a
noncqclonservatl ve am no acid replacenent, then this replacenent may have a
funcifal effect resul ti ng, for exanple in a change in phenotype, such as

an aAg @de@ﬂeﬂeﬂﬂﬂlﬂé%lﬂ'mlﬁﬁtﬁﬁ‘l" FéTers 82 SAhENdE WhiAHHEAS TonSy felfer@itve sEubnceBY Way of
exa anal ysi s of ata fromexperinmentally determ ned antigenic sites on

pr ot %lf@uﬁﬁégtrgorﬁ {fterepes rﬁ%ﬁaﬁ%ﬁbﬁh& AN Pa@e%lb@wwwwe&ﬁm lan it they
0CCUihsepibnt MBe SfahBfRy OF nfhyRHoP e fuAdtRniRct | lwﬁ @ eRfnfiarnit otf orant i geni c
sites (see Kol askar and Tongaonkar (1993%1 FEBS 276( 1-2) 172-4). In

rel aPEPitths differeness impallghic sariantsqyrnytetis elgthe nn@Etgm, Dorpeizd tapfersRY 1 D No 185
of 1) ADENBNAG VY| @ oonbdPbiivabhithd QB8 WhlaBen(drPVeidkhass, 1‘%(’ AR4h ﬁ{ gtive" and

si x nmutations were viewed as "non-conservative" ?see Tabl e 4

i n Exelament9f ong apeiRo epidt with agoghen which ds fj releted gpidei @m dfentthmmn‘atedr e of a

CONSERIALS ey R8t RnliANFAORTRICKEN KRITHEALFRNR14H 8o AXARIEe. daldigLence 1

physi cal or ‘chem cal aracteristic elative to the Ure ar 1

am nadhis desw@egmaﬁailymp@dﬁ apEing exids @vcgemraldmdrv;ded rintoefoinafamillgspl(i)cant s have

use e C ghaf uenc t gl oi nts, 64 and 162 of
e TREieE HrBaR e 2 SRR, BB pPlf (B HoRypRi ol i ¢

r eg| abanénewnivelirien leucieq wimlemvmpmhnearpaeﬂyldwhge, troethienine,nigglofhant el phesence of

T a .eqpi regions capable of .eliciting an.i eni c

res ggl?]lga[ege:ﬁn&gl‘njs P %BB%H% Ay t%ﬁ‘ﬁ%n&lp @l “%?HH? of " B rFo%mR"érng ‘I mune

res ridlnsﬂalarﬁge Waptopﬁanf wdtbmsmexmlsamettm@mlasﬁﬁqsﬂ jomlytas atomadc helptatitis.ed two

hi g mut at 0|nts i apl e regigns at am acid
reS|hI enegag’él é%‘gutioé]zofl %mll% ragg%g{}%gik}es% @&UB?‘f'cdé).es ﬂ?t A &raE ieg‘g"rtesi due 64,
t heran th Wolegiva ror imihahdlogisal factbwioyd ycine (G to Gutamc (E) acid across the
14 Chl anydia isolates while at point 162, there are aI so seven nutations
fromyTh.e . i ne ol es. The
oxi g@eﬂ{: S %rq}%\rll\g -E%"lf; (gneﬁl?rggll&)%n%f)(/ fﬁ%‘m etrencgs mn glle:l'lc var1a s or mutan S0

invention, compared to reference SEQ ID No 46 involves a non-conservative amino acid

replacement, then this replacement may have a functional effect resulting, for example in a
change in phenotype, such as an altered immunogenicity for an antigen sequence, such as LctE.
By way of example, analysis of data from experimentally determined antigenic sites on proteins
suggests that the hydrophobic residues Cys, Leu and Val, if they occur on the surface of a
protein, are more likely to be part of antigenic sites (see Kolaskar and Tongaonkar (1990) FEBS
Lett 276(1-2) 172-4). In relation to the ten mutations highlighted in SEQ ID No 28 and SEQ ID
No 185 of the present invention, four mutations were viewed as “conservative” and six mutations
were viewed as “non-conservative” (see for Example, Table 4 in Example 4). Given that there
are conflicting views of the nature of a conservative or a non-conservative mutations (for

example, difference in physical or chemical characteristics relative to the nature of the amino
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poi nts or hypervariable regions (eg at residues 64 and 162 of the reference
sequence) is a highly surprising and unexpected finding and is likely to be
associ at estownddn3sive presence of epitopic regi ons capabl ecofuseddsoidsong an

al tered i munogeni c response in a suhject. The LcrE reference sequence from
Onl A PPE PRGSO e AR Bery EneaL Rppicpminasrcieey e sxislinceenl RS20 |
NO 4ﬁecﬁlﬁﬁby35ﬂ}aﬂri]dﬁs|‘(% a&fomnﬁ&fi&fal | 1I6|D_ dfehelIGPE sdduendeptd e es;emlpllzm;f_a usdfsio provi des
a su ry.of the. of the allelic mutation points. o elic variants

o PGS bR AAOe FE PP GG b ereaRbia e 4Pk ioyls Prsehicnt ao: ~The
undesf T aedlor B@eRBFitdpit LEQnS Bapible 28 eﬂﬂﬂngsﬁthrﬁllN%eﬁ85es§bﬁ56th AGukjectt he poi nt
mutations are likely to cor_gagpnd with either and/or T cell epitopic

pept 4R 2} 2Brpergal apgipg esllan EYMHEAEPPISCt he term "epi t ope” generally
refers to the site on an antigen which is recognised by a T-cell receptor
and/ By Fvayl offiithfrastylandtioaf Apisiichits hivel i&eﬁﬁﬁédﬁt@xfothiglﬁﬂiédu@ﬁqydﬁﬁthté diritOsn olr gs
art. of a.protein antigen. A However e.termis also intended to |nclude

Do ot sRes S i S amiooisid TETAIER 5 A AT H R U he B eSOV SSGRBrE. oM T o1 ent
epi t 98 ab@Yeditie G4/ theRhrd¥even Siubdiols Bovh ICIRIHE(GYRb EtthRic (ByQciti Q6ds' epi t ope”
al so_incl 2@5 modi fied sequences of am no acids or carbohydrates which

sti nifif ggd Bhtgrisalates whiterpt patah §od. diere He alip saven Brufjtignsiom Threoaing fDant ageous

i f tieaisahecd)aldrRPine ARTHI S ROl PEhelxisthcd Bf QolHigH FeRBEA mudtdnh as a
Chl amydi a trachgmati s, bacteriu whi ch causes the infectious disease. The

epi t RIS eabyPsEatiRiregiond (Ferd Fes) ‘Rl 63t theaefgiensfosegesnge)dha higbr espondi ng
DNA S@SHARRCAR 1Rbxfeb@d FRRink 3Rd Q¢ 1iRAY YP 8P hdsH ate @itah pR3edcE QMehiltpicnat ure of
s(e

particul ar am no acids(e.g., size, charge, etc.) and the codon dictionary,
wi t higetonysrpaide efqlistingen eligredimmuogenieregponsq ingrsullestt t, Essential | mmunol ogy,
1988; Kendrew, supra; Janis Kuby, |nmunol ogy, 1992 e.g., pp. 79-81. Sone
guidelines in determ ning whether a protein will stinulate a response,

i ncl TgelcrBagferaee s@ugtqq-igmféql@mdw trickomeipt irerboingtin bisrin IUNY-34%ak6 no aci ds
| ong, tGakd 4s ¢ NS 4G t : ] ids long
o rende b R Ny SEOT N SO SIORIIF A Tkt BIRR A 2

pept praeideso Hinmepry of thhell MAthecdieli¢ atatipn péists pr effedicvedarftopointa@etoetpd indes t o be
| on ] : . | i . ti de may
contt xR CHaRfd AGh P SO cRits, TadRlefitg RO ISR IENEER, o “Fre
var i andsSEQ dBsN¢ 185 sur@amding| thenpbiat udugdiond 4k ltkielyhtoervaresgpiond preichi &ithei By t o

ne response (See Bocchia, M et al, Specific Binding of

gene e-aN, ¥
Leuk‘%ﬁl}oé (ﬁ%ggé)rl{egluglecqﬂm oncProtein Pentides to HLA Cass | Ml ecul es, Bl ood

85: 2680- 2684;

Epitopes

As used herein, the term "epitope" generally refers to the site on an antigen which is recognised
by a T-cell receptor and/or an antibody. Preferably it is a short peptide derived from or as part of
a protein antigen. However the term is also intended to include peptides with glycopeptides and
carbohydrate epitopes. Several different epitopes may be carried by a single antigenic molecule.
The term “epitope™ also includes modified sequences of amino acids or carbohydrates which
stimulate responses which recognise the whole organism. It is advantageous if the selected
epitope is an epitope of an infectious agent, such as a Chlamydia trachomatis bacterium, which

causes the infectious disease.

The epitope can be generated from knowledge of the amino acid and corresponding DNA

sequences of the peptide or polypeptide, as well as from the nature of particular amino acids
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Engl ehard, VH Structure of peptides associated with class | and class |
WMHC nol ecul es Ann. Rev. Immunol. 12:181 (1994)). This can be done, w thout
undue expwoizomni3edoson, by conparing the sequence of theppraisesos/oodsos nt er est

¥, pubLL kel s S50 )l ecul es.
ThusCB gﬁkgﬁﬁgféﬁéP&ﬁﬁggﬁx@gngg%ﬁfﬁgwg an%g%% g“ék%?mﬂlsggs y conpari ng
t he mmt@scnt'@bmmnn@ow, t1B8& dpudiewe sufra; sheeid Kuby Iwnmrodng; h9%Pat. ?.bage hT cel |
epit S f t I t articu Al the LcrE
ot i o SpE it 1l MR ERRrBlr 4 BRSO Rast 4B et T opes.
As leptilddienghﬂ-pretfhebly dremepfldecie hboue P ot %maihoraeifde ichg gefieinal thy MHC thase

f eat f t t re whi C|n a, T cel
e dRERIR anf RRR 3 25 aito i Gl BE R BRI R pmtpt P 198 s+ opes
corrpnmmm iforethe peptidei tdeolﬁiEtoemmMHGtcsmtplwt Itais $3tbf&reﬂxfoelﬂfbepia dasforsgat i ons

|n t e de- bi ndi n left of NHC ecyl.es (Unanue et al,. (1987)
Sei et B3 B R hetnad Se BtiiruPsriots, The GBS Sal comeh Fsmgutteist 1y 4
peptdndﬁ)r heotif Rehict wilbafbleabpUinBtoSth@Rarivas 3Rk bregdhd UBmoleRiles RitRMAlgn at | east
5-10 or .nore_.consecutive am no acid r&ﬁﬁ%of/(’hé? preferably at |east 8- 10

am rfOWEREEitIY 10 seBsrate AR IR reSpRnSY M.k <> Specifiia Bingineerfut i ve

am NMeuképhid O@Sgdﬂﬂé%moﬂ'@?&eli@%ﬁtﬁfe@m MLA! Cla&3SHoRct10d) H6d4 §3/ 85800684 aci d
resi dueﬁ However, as used herein, the term"T cel | @Fl enconpasses
Nﬂ'ﬁ'e P

any nglehesda VKL Structuigiqf peptides asspeipted pith elagyl ?}'é‘rﬁl@SGéI §4nnf g

par tRe§Ulnafunbl. CIQL 1|81Q|P9 ngp?hlfs Qarﬁﬁé JBAE Bkiglo8NRARME @x;%'hrrﬁ:httaﬁén %y %pa[rfﬁ%pons e my
be determ ned a nu - Known assays, such

» +thq geqpengg of fhe pratein qftintesppt erh IPWWQ[?HB‘FW‘P@ phpsnsides 4S§<r?mﬁés'bwlethaci i vati on)
aSS@MEC h&I8chich; Rk, HeVkPe@ ¥ BarL &l as@RERYRY ep@f)pebé[f 1ﬂt%§e§ﬂ/6}}1&)n§dﬂfln%ﬂey”phocyt es
speC|f|c for the epitope in a sensitized subject. See kson et

Rratgig 3yqugnce; withsrapencasisted4n the pwtgn databrge.Doe et al . (1994) Eur. J.
Immnol 24: 2369-2376 or CD8+ T-cell ELISPOT assays for measuring
Interferon gamma production (Myahara et al PNAS(USA) (1998) 95: _
3954 @YzpiopecD8+ T-cel | epi topes Preferably the antigen of the invention,
mor R G o e B U L B Bbiclo AP R GBI BYRE bisOth BOBRIL DS Po% o
epi tcoperiseapadpomore Tseellrepitertes.ng the formation, or increasing the activity,
or altering the activity of specific CD8+ T-cells following its
adm nistration to a host subject.

As used herein, the term "T cell epitope" refers generally to those features of a peptide structure

which are capable of inducing a T cell response. In this regard, it is accepted in the art that T cell
epitopes comprise linear peptide determinants that assume extended conformations within the

peptide-binding cleft of MHC molecules (Unanue et al. (1987) Science 236: 551-557).

As used herein, a T cell epitope is generally a peptide having at least about 3-5 amino acid
residues, preferably at least 5-10 or more consecutive amino acid residues, preferably at least 8-
10 amino consecutive acid residues, preferably at least 10-14 consecutive amino acid residues,

more preferably at least 9 consecutive amino acid residues.
However, as used herein, the term “T cell epitope” encompasses any MHC Class I-or MHC

Class II restricted peptide. The ability of a particular T cell epitope to stimulate/enhance or alter

a CMI response may be determined by a number of well-known assays, such as by
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As used herein, a CD8+ T cell epitope is generally a peptide having at
| east about 3-5 am no acid residues, preferably at |east 5-10 or nore
consecut iwe 2as/msooaci d resi dues, preferably at |east 8- pt@/usSNELIsHI Ve

anm fip “acitdtediduds-t “HE-Efter abl t |ea - nsecuti.ve am nqg_acid
o NmRioR et Do mpocols ddidon ooy RO T DI b EABREE el Red St o0 i
r esi shsgydng fONE-lehihbciftes glebifie fortthgepitopmin alsensitized suldebt.i Seeze. gaErieltsyn ef

diffe forns s a recombinant ' of one or .t r re

cpi 1 GBS dr Lt BB T Sy DE s 314 B PR BB BEnd 1 the
| i t eCBBHITegellf BLISPATY agdhfsf & andaswlingclareSron| ganinsa pﬂﬁlﬁéﬁdnﬁ(l\ﬂiyald@s eQal epi Lope
stri r + J-cell response agai nst any chosen antigen that
cont§§§§&§%§ﬁﬂgfgég€§g%ﬁP£Qpitopes. Advant ageously, CD8+ T-cell inducing
epitopes may be provided in a string of multiple epitopes which are |inked
togethr mﬁ}hout i ntervening sequences so that unnecessary nucleic acid

mat eFPAr Trcell gritgpasd. 1 hel per epitopes Preferably the LcrE antigen(s) of

the PleRs@R! th BiiBieh o heGAVEEIDS 8n PAREcUlr tROLEE Reli@A(s) bf the ke ytvent@ii t opes.
Various nethods are_availahle to identify T hel per cell epitopes suitable

for CRIFPTSH OB ORISR hrsilittdycing spipsandl €8+ hechmprgiag Rritpe » 3% a

pept RS QPR 6L stinfulkRWRe tRmAIne6 indrbBindhd Adiivit), Or b (RNa@PitPofT hel per
cell inducer. A full discussion of T hel per cellinducing epitopes is given
i n uspscifipGDSHl-eplls fdlogving ity adednipfentian o hpst wbisclhy ref erence and in further
di scussi on bel ow. As useThereiril Vhel peF '(or (JDi+) T cell epitope is
generally a peptide having at |east about 3-5 am no acid residues,

pr ef Ap agsH pergm, § €8St Tcellepsppeaip ewmcrady 8 @enrtidehavingrhieashaioyt 3-8 smineeasid

pref erabl.y t | ' ' ' ; I .9
cons%glg?%s’v%@fgfﬁlbﬁgﬁa{%a§3§?ggl ufeés&)ﬁi?g?té%%r e e%é%%ﬁgg’ eg%%ﬁ%atﬁ%?%onsec utive
am nd egiseputiessangine acidQesidiasapricisrablyf at Byt Wbk cansedutiva bininotagidamsidupen of t he

i nvent.i i rtd : | . the present invention
corrp{rﬁli)t:e geﬂﬁnﬂ%tgﬁiféﬁg;&%@Q?%&esﬁuﬁ\é%}{uggg@&g%ﬁﬁ ‘cell epitopes. As used
herein, the term"B cell epitope"” generally refers to the site on an

ant i i . | {. ¥ hody .nol i ) used herein, a B
col 1 FERHE- T pboBPRE) bl Erofiaby RYEAER, REHEFer kRS suf sl 380RRL L. T Ve
am ngrigg ofdoneasitdues mee epitopgbl DAt T-edsdpitbpeshave bennridertifiad enditanvie am no

aci d;resi dues. preferabl | east 8-1Q consegutive .am no acid residues,
or ef SPATI ETnerB e Py Qe drR aF b U8B e fifod Shned 8

generate CD8+ T-cell response against any chosen antigen that contains such CD8+ T-cell

epitopes. Advantageously, CD8+ T-cell inducing epitopes may be provided in a string of
multiple epitopes which are linked together without intervening sequences so that unnecessary

nucleic acid material is avoided.

T helper epitopes

Preferably the LcrE antigen(s) of the present invention comprise one or more helper T
lymphocyte epitopes. Various methods are available to identify T helper cell epitopes suitable
for use in accordance herewith. For example, the amphipathicity of a peptide sequence is known
to affect its ability to function as a T helper cell inducer. A full discussion of T helper cell-
inducing epitopes is given in U.S. Patent 5,128,319, incorporated herein by reference and in

further discussion below.
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residues, nore preferably at least 8 or at |east 9 consecutive am no acid
residues. The identification of epitopes which are able to elicit an
anti body wespenssiss readi |y acconplished using techni qees/usedds/okssonn in

3000053 e &P a R CE S Brpdt B tSrid ke B el haor i ne ¢ e

| ocadmion acifl résivues) popdaratdy etﬂeasbﬁ)dg o mog cghseeutivanmigeatjd rekiduds, prPftabiyt No.

4,70 rocedu s for identif nd ch m cal.l nt hesi zj epi t opes
e o R S L i e R e

('t ecrofeeibey dt dasti Ideidtdohyecmiyepaiitio sebreyitiids. hi gh affinity for a given

anti body) In a preferred enbodi nent of the present invention, the antigen

of the invention, in particular, the LcrE antigen or LcrE antigen
coanmbﬁzm,pJprlimpésnventi on, conprises a mxture of a CD8+ Tcell -inducing

epi t n T hel per ce I-|ndu0|n pes. .S well known in the
art, ProEhlY 8 aBdeqn gt @Vﬁgm@plfltpaﬁ@glagﬁ@pffqréa&f&w@ othePresett YBITeach of her
and @aipriso ERikee 6 CDSF Trell BRSPS anE BARRR f%})es Thengédndeifciht & "Begi ons of
a roteln S pep tlﬁe chai n can possess, eit T cell or Bcell e pi t opes.

Ther elTRoRs " recherallY F<GFTS (0 terdtecampan aigel fo abicb Spseifif aniipgsly yeol fﬁu@r erable to
i ncl pigdgs. one or nore epitopes recognised by T helper cells, to augnent the

i mmune response generated by the CD8+ T-cell epitopes.i mrunodomi nant

epi tope When an individual is imunized with an antigen or conbi nation of
ant | §€RSedOKerditlCd BUNIURitSRANCRAE Y anQ e%wngry% 19kt it 89 LdiGecagruences
encodi ng mul tiple epitopes of a targ antigen, in many instances the

maj oG agifl resikiipsy ﬁquii@jﬂﬂ'a‘l loaph A 8 PE @grevqonqecwe apuirg aqidrepiguesoprefeblymor e

i nearlea%pgtlares&eé@%&%t e ABIkARRY ANA:PT0-84 UBLRLIAY aiino' i
responding B | ocyt es ecl for one or nore |inear or

conf Epidugsi mg@prqu‘ablmpélgaqt gor @H@Shﬁwngmﬂt‘ﬁrar@mﬂmlﬁmsid@ns of antigens. For the
pur poses of the present invention, then, such epitopes are referred to as

"i mmunodom nant epitopes”. In an anti gen havi ng several inmmunodom nant

epi t Bpre ddentifigiting | of ayjtopapewhm atye ablh etorrelitit dmrﬁntihmy irgsposens  whdilyonrmandi ng
a sp, I i d i el nd/ or B
cer | g indd AR BhaRnEEk oy KERRERGR: b 3RhieCET GRARR 1L (b5 Ml

corrpAi:a;iL Agi. &S Aadi: 689&40(12 (sgenpndnnﬁhabbfeuapmul dyntbmwhg pgptﬁiep te deteirddel Nng of SEQ
The ept| e is preferabl s am |ds in
| ongih PEoy.of LB RO’ BB GGy BT 90t NG bl
26, 2(proc2dyr@3for Zdhnﬂﬁy,ng&dl&)enﬁ&ll&7synt]]1&,12nﬂ§epit4apesl&ﬁ drRigeds);, antOGetsen )zt
al.(1986) Molecular Immunology 23: 709-715 (technique for identifying peptides with high
affinity for a given antibody)

In a preferred embodiment of the present invention, the antigen of the invention, in particular, the
LerE antigen or LerE antigen combination of the invention, comprises a mixture of a CD8+ T-
cell —inducing epitopes and a T helper cell-inducing epitopes. As is well known in the art, T and
B cell inducing epitopes are frequently distinct from each other and can comprise different
peptide sequences. Therefore certain regions of a protein's peptide chain can possess either T
cell or B cell epitopes. Therefore, in addition to the CD8+ T-cell epitopes, it may be preferable
to include one or more epitopes recognised by T helper cells, to augment the immune response

generated by the CD8+ T-cell epitopes.
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Some of the cell epitopes of the invention (eg SEQ ID Nos 181, 182, 183 and
184) have been identified as 9ners, but it is well-known that shorter

pepti des werzoéﬁvms[roact with HLA nol ecul es with high affi pctrysandosssod he
invgptlo I so pr yldes a pol ypeptide conprising at least a 7 or 8 am no
aci %jﬁgﬁf §) IQﬂpﬁnlno aci d sequence selected fromthe group consisting
of SWoed Bs iddivi8dal 1§'tmam|umlz9cbwpth|adear1tlgerpmet®nlahdt;onlcefmtlgdmmraﬁlchmldeo acids in

| engt h .t han 70., 65,60, 55 5 45. 4 35, 30, 9, 28 27,

26, g%q“e%ﬁe é’g °°§’§’"§‘E°“52 Bt fbdl °%§° Praueqges %10"%1% f%‘?““%’i PLOBFC O‘)Za g e are,
for agsm hremam;t inktafacs thewnajdtite fof taspymiiigt B l}aﬂﬂio@&esl veitlte spevdfiforond sragnent s
set out .in I f desire th ner. 8ner ces can be used
5 Caete e P Fioyihe et e At » MipuieE OEing apor i et o

fr agmrliessp&ﬁ?ﬂic foroné Or madllieat or bénforamiiond epitdpe®for tHea@ 1B & comBinkgonused

accor din he invention. Preferably the inventi on r ovi ol ypept i dés
conptfi &gt 'ij’sa o SheapyrRosss QT His ueseRienEertion F, FPhePipp iICGBfg SROELA SEQ

| D Negimafodbmimhe bicpbd"y 1hhe ahiiseanaliag s@femrhﬂﬁﬁnmmm%pld@és @% ld sing
am no_ aci d sequence sel ected fromthe group consisting Nos 47-98.

Pr ef @itapA §ay '?ehfée esdonminant Briers9é 50%9% spgeibic & @HB/PF Q.Cr% reamq%% aci d
sequence sel ected fromthe group consisting of SEQ ID Nos 99-184. More
preferably, the invention provides pol ypeptides conprising am no acid
sequiaptidessamgrisiag TFf?eHrﬁ"ttf?éBgﬁeEth%’éﬁ@"tZ% {nweptiom SEQ | D Nos 54, 109, 110 and

111.7 | KKKGEKFE
HLL P e Rl Sy B e 0 g

pol y@éﬂﬁtiftgﬁsgﬂe[%@ﬂ &¥l-arly advant ageous as they conprise the Nterm nal
segnent surrounding or associated with the first high frequency nutation

point or hypervariable regions at residues 64 of the LcrE sequence from
Ser olherpolypEISEID it Drefasatdvt jeswthen 8¢ @nmseclds/@rlelgﬂ( QED 1p9 taes/51 0865, P8G5.and 111)

and g ¥@kenj 2"99% ?f‘%. hg 2952*3%2 Q@Yé‘rls'l%o t15’%491% 198 1bBchhe Serovar
E’ re r abl I 3

Sequencé Ali’gnireht guré prefe ‘the i nvention provides
pol ypepti des conpri 5| ng am no aC| d sequence sel ect ed fromthe group

Cons i 9,0 aPER LB D Seat %o BN EIET % AR 0 o
( SEQdériiifisid ad 8hprs, but it is well-known that shorter peptides can interact with HLA molecules

with high affinity and so the invention also provides a polypeptide comprising at least a 7 or 8

amino acid fragment of an amino acid sequence selected from the group consisting of SEQ IDs

1-184. The polypeptide is preferably less than 80 amino acids in length (e. g. less than 75,70,

65,60, 55,50, 45,40, 35,30, 29, 28,27, 26,25, 24,23, 22,21, 20,19, 18,17, 16,15, 14,13, 12,11

etc.). There are, for example, at least two 7mer fragments and at least one 8mer fragments set out

in Table 2.

If desired, these 7mer and 8mer sequences can be used according to the invention.

Similarly, there are at least three 10mer fragments set out in Table 2. If desired, 10mer

fragments can be used according to the invention.

Preferably the invention provides polypeptides comprising amino acid sequences selected from
the group consisting of SEQ ID Nos 29-45,
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These 9nmer or 15mer pol ypeptides are particul arly advant ageous as they
conprise the hypervariable regions at residues 162 of the LcrE sequence
from Ser owerods/38B® | D No 66) and from Serovar E (SEQ | PcHas203815504 130)
and equi val ent regions in other Serovar isolates as seen in the Serovar
Sequence Alignnent in Figure 2. Thl Tl imune responses As noted above, the
pept PrdfembButhe duirdiisrgplofiizles pblpgepdddscbosiplising tmirocoasd kdyuantkisgletted fgmences of
the jnvention, .suc rE sequence, are likely to be epitopic regions
(ei tthgf;m%p&%sis“%? i@ﬁ@éhggg in Ab-Ag interactions and/or T-cell

epi topes capable ot eliciting Chlanydia trachomatis specific cell nediated
i e.r nses, .such as Th] or, Th2 cel)ul ar, i ne response, .Preferably,
t he 9@&%@?3& IPYTEen RFRYAYS PRRCPHdeSfomPESnE SR g& 5%@5@%6%%@%%

r egi 18 §ro8p beiststifoESHRND Bldbs bomBne response either alone or in conbination
wi th other antigens and/or inmmnoregul atory agents. As Chl anydi a
trachomatis infection is an intracellular infection, one of the currently
accepbRbriefsy REnventibhplovefed ?&9}5e}5ﬁd@r&bmp@lh%_ﬂ%ﬂioadcid SORCS Sdidcgia woul d
require both an adequate T-cell response and high serum’l evel s of

neut Fen thei RyP£ADIIHHE 08 SEQHR Nesaxh 109011008411 Hiracci ne shoul d i nduce | ong

| asting (neutralising) antibodies and a cell nediated i munity that can
qui ckly respond upon exposure to Chl anydia trachonmati s". Several sonetines

cont Fyainears pypfesahin thespohypeatiderpempaises dhe seguense IRKISOEKFENSEQDDSNpd8 Dt i ve T
cel | & RRYGERFEQSEQD &h gy di a cl earance (Loom s and Starnback (2002) Curr

Opin Mcrobiol 5: 87-91). ‘I ndeed, there now appears to be a prevailing
consensus that specific CD4+ T cells and B cells are critical to the

i . i h t diati
¢ ccalTeF SEEEREE T5Rebok RriREC: feficuldly RAADII T bR L X, "E S
and ©ahidaledegméR 0@ puRlingl prigssodigted ¥Gth3the el high diegueney enutation( AG@)r
I 8. - , i b
acv i Be g reg B aciptdyss AN o HAAIB ol SEER Y ERUEERDSD 15, Poe"
exanfpbre Semmari Br¢RiHGO G2 hios 18 i@ snd 11dhacicpiveksntrggioneinathenSeevak isdtds epi t opes

(see,fior, SYATL &0 VERSISTA Bhal f $00%), PNAS 102 (13) 4836-4841). T cel | The
i nventron provides cel'l's FeR c&n Bind to a T-cel | epi tope of the
invention. As used herein, term"T-cell" refers to | ynphocyte cells which

mat in the thynmus and which express CD3 .and a.T-ce)Jl receptor.. It
ol s ek’ e BRE plib T afPERS corpuaDeRing £l sealhb Biiea
from the group consisting of SEQ ID Nos 66, 129 and 130.

Even more preferably the polypeptide comprises the sequence KLKSTLIQA (SEQ ID No 183)
or KLKSALIQA (SEQ ID No 184).

These 9mer or 15mer polypeptides are particularly advantageous as they comprise the
hypervariable regions at residues 162 of the LerE sequence from Serovar D (SEQ ID No 66) and
from Serovar E (SEQ ID Nos 129 and 130) and equivalent regions in other Serovar isolates as

seen in the Serovar Sequence Alignment in Figure 2.
ThiTh2 immune responses

As noted above, the peptides surrounding the amino acid substitutions in antigen sequences of

the invention, such as the LcrE sequence, are likely to be epitopic regions (either B-cell epitopes
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The popul ati on of cells generated from T-cells which bind specifically to
epi topes of the invention and which are activated by this interaction wll
be of twowoypesiss@hifector cells and nmenory cells. Effectror/useddssisne
activated h itopes of the jnvention to produce cytokines, and kill

i nf elélf’%lﬁedcéffl 58_% ﬁ?te)rﬁ‘ét?(’["?go?fldé r gf‘fehct”}%}ﬁopﬁglq“%&% ear?%sﬁlll“\}ti‘% "Héitory cel |l s.
Ivelmlowch@@lwiﬁ _s@bi@icll\%engﬁedﬁtéd/ efimane re3pohs&¢ siidhdaCEhll Tge THe f’tﬁllﬁﬂaﬁ im@uneef f ect or
ce opul ati on en the epitope | eencountered, ejther by

" o- OO (HSfETaB, %é?ﬁ“teaﬁg@s ahdlen{Be gl Apiioges BFOYA] Witk tescireiggs

Chl agnedi ad. enhiiRed BRGHRL JeGitnsd eitlRFBIode 3N5 @hibvartion withChdr RQEML ahd/eNS
specific for epitopes of the invention may require the participation of

hel plEpnunogsgplatory#geBts provi de factors necessary forg. cytokines, such as
interleukin-2). The activation of helper T-cells can be achi eved through a
nunber of standard approaches. For exanple the epitope of invention may be
j oi N8 Grlsmydie terchorates iREertiqdy ispnciatraceidart igfeations png, ofy e saprentlycaseepteshi t opes

coul @b REe kORIl ENEHSE abtRCHGmyBN] BoPMidaBbE Wl B b8ih)an a%a%eyp@él of T
cells, helper T cells (or CD4+ cells) and cytotoxic (or +cel I;{, are

geneleaitange antbbigh tseipec leyelg rof netralisingi antibodigsagndr thainfrainideal cvae¢ingrghpulet ed

I nun j i t I - . &0-recept or
R e e b R LS

cel | spangtupon ekposiectel Chlabudie frackoreatis!’. $averapsametighgscioniradioigni sediesa T- cel |
epit . ik t.ar ge j e X t cl ass |
i BRE ER har PCPAR LK RebiB TRC B d Rig BECARRLES oieland © 727 2y
a T-debmisspi Stpebads (2002 GurwepiniNigrohidl hi Y- ) c Indlsed, thekdH©vwadpearsitoche aThe

cytof oxi.¢ T-cel | be. ed 10 Vitoyro,.0r in.vivo, Transfer of such a

7 e iTe S i CRL AT b A R it Ko PR Rl

i mrusfoirttecdipky " §hlanedia onshombtsodsd dan ntediatise dedatir innbtidiyn iton oC7éamd idtar

detecti,ng T-cells of the inventiaon. I rce Can .expr.es CH4

o rEtRfians Hiertip dooco BRI P iRl b BRARER! 1 9% cet 1 are
abl elgietseme @ gh(1229)dninigelvige IPePLi-5i0F. Howskrt eveMrlore taasslyl bvid@lceass es. Upon
interaction with a C cl ass. || ecul e, the CD4 cells can secrete factors
sucﬁbegg G ntggt. a'll\'ﬂﬁe?g LEEMEL %%I?Jc?fs‘fikli’%&as@?n ek iaﬁa?%r %Xa(?m?q’ s cyt ot oxi ¢
T ceinmynog@tid cophygieitn canprigdid@le ot @ldrs Ticbidibpidped (sed PpaktLanple, AMetisAENE
respclrzze. Igelr Z ﬁ?%ﬁ or. CD4+ cells can be further diIf/li ded into two

f unct'i Q?QP*SﬁA 192 (13 H¥dts: TH phenotype and TH2 phenotypes whi ch
differ in their cytokine and effector function. Activated TH cells enhance

cellular immunity (including an increase in antigen-specific CTL
pr odl]éf’(on) and are therefore of particular value in responding to

I nt rpgeeihldation ploRfdeet c@RSwhich can bind to a T-cell epitope of the invention.

As used herein, term "T-cell" refers to lymphocyte cells which mature in the thymus and which

express CD3 and a T-cell receptor. It includes naive cells, memory cells and effector cells.

The population of cells generated from T-cells which bind specifically to epitopes of the
invention and which are activated by this interaction will be of two types: effector cells and
memory cells. Effector cells are activated by epitopes of the invention to produce cytokines and
kill infected cells. A proportion of effector cells can survive as memory cells. Memory cells are
longer-lived and can be induced to generate new effector cell populations when the epitope is re-
encountered, either by re-administration of epitopes of the invention or by infection by
Chlamydia. The generation of memory and effector T-cell populations specific for epitopes of

the invention may require the participation of helper T-cells which provide factors necessary for
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Activated TH cells may secrete one or nore of IL-2, |IFN gamm, and
TNF-beta. A TH i nmune response nmay result in local inflammtory reactions
by acti vavongoemsssephages, NK (natural killer) cells, adeLﬂSBoosmsmoxi cT

¢ sk 0N e Wl ATEHOF o AROgpag s PRy TheERPRy oP Rl M e

B CélF -tdls naly bs ecliieted th]@@@aa 'humbér of standard .approfches. For e*afmp’lé.ilhe epitopevalt ed TH2

nce,ant. roduct.i nd ar e there al.ue in espondlng
to e Ye g{ I?fnlaﬁlbsﬂm ‘?f? c@?%@oreﬁl}?ﬁ?e{/i &l e?’l—ﬁ’e?:@f? y’lo g@ﬁ?pétf)@esocr‘?}é or nore of
| L- 4e cbidebyer¢d (e6g. byrachutleic adid.vedborJH2 i nmune response may result in the
production of 1gd, IgE, IgA and nenory B cells for future protection. An
i mmune response nmay include one or nore of an TH i nmune response and a TH2
i MMve ﬁyﬁé’srlﬁﬂlseellsﬂie]—ﬂdl' Ti o@mu@ecmsnen@ andraytotbml(mmugr ar8 Ry an
|ncr ase in CILs, an,increase in on nore of 'the cytokl nes associ at ed

t HISHERPecessiinte ndiafsornailor capange el I"Led?tedl NeyARd BimeratNpIyeity) | an

[ nCr@Q&Sle IT-adllsi ksl aNBIOE RPRAGHSr alk) aleNEnBASHY rffed BF b Gyo¥oxi®T an
increase in the production of 1gi&a. Preferably, the enhanced TH i mmune

r es pYREPCYes (CF PLEDSA ellon Ly inias Treeligayaa Srestueccpionwhish Tapeniraviane

r espRagLepiBYe WhGH HIEpeRAtea by Mk@eOfellan HOhRRSE d JaRNMAC FRER ifs the
cytoki nes associated with a TH2 | nmune response (such as - IL-5, IL-6

and "Pulting)in theythe lysisof # &ase cpthwhish displaue TicsH epifope githe m@Etlon ryAhlarqd nmemory B
cel |otass PRRfEhRRMe. ThE cRBBRRaELITHE deTHARS m&m%wvblwaﬁb@ér%@ cfﬁ” I ncrease

in 1gd@ production. The nmechanismof eliciting a CD8+ T-cell ced

r esfohsell io @i Rast gy e mstdotertransfer immunis Hgdcmgemmnu@thmph&dnﬁhemel y clear.
HoWgY&hods Wil BOKKed BGHoBRRRMRE o Pﬁetéﬁﬁlg ellb bt t'hémlvéxgﬁ')lny that the inmmune
activating agent, by virtue of Its uce T helper cells, will
result in increased | evels of necessary cytokl nes that assist in the cl onal

expaisi ?@el?s%n gké’éfsrg B84 LR YSRGS d 8%%%% re?]err(é\ﬁ! s(l & 1% 35 tcgl £gpHq0f the

under | yi ng It 1S envisione urésof helper T
cel IT aelts @E&blél' I@e¢d0gnlzmdnt@gemg jpeptidgyebound nbi MBI class Hf mbleeuley: dgnt

' nvglﬁ)[%ﬂa%n 4t111 %ﬁ_ﬁbsctlas’s ﬁ 1%!)1 ?id t}?%q\gblé? %el?Mcan secfrgte '}asc"%' S Eﬁcg]}ai;f%?l Q/ sui tabl e

per opes are hare actrve
di f fliesndecieted ctyquﬂs:s c&roactewarﬁ) kdlsT cytetopierT eglst mpmpﬁargesmahebﬂiausd(sagai nst

:Nhnlclqu ag? mgaﬁgﬁrll \a{rll 9nlilﬁa1u1§e re\Msponse eff)eld'}( cetiFs rdﬂ’rg-dc)ells can bnaf};rtﬁler dlvu?e% ulqjt%Ef ul to
two functionally distinct subsets: TH1 phenotype and TH2 phenotypes which differ in their

cytokine and effector function.

Activated THI cells enhance cellular immunity (including an increase in antigen-specific CTL
production) and are therefore of particular value in responding to intracellular infections.
Activated THI1 cells may secrete one or more of IL-2, IFN-gamma, and TNF-beta. A TH1
immune response may result in local inflammatory reactions by activating macrophages, NK
(natural killer) cells, and CD8 cytotoxic T cells (CTLs). A TH1 immune response may also act to

expand the immune response by stimulating growth of B and T cells with IL-12. TH1 stimulated
B cells may secrete IgG2a.
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epitopes for stimulating B cell responses and anti body producti on.

Synt heti ¢c nucl eoti de sequences nay al so be constructed to produce two types
of i mmunewoes &ﬁ?r-rp cell only and T cell conbined wi PhTasBosceissos

r espoase I o gehFE“ddibosi ti ons of the invention, in.particular,

i mrupﬁéc}é’gtr?fl clt?ﬂcé o%%lgsefl ﬁ?“ggg?@bsr?ﬁ&ipg‘?dﬁ‘&t O naélgoarre %Fegorfc(}qé'aglﬁtlﬁé%sﬁf% i {0 t he

pr esextricellnlaeinfdctonsnAytivated IBiéZicedls trfag secadtoore avmdreofiahilbat 1166, and I ot her

Lcr nt i s) and/ or ot her l.anydi a, apt i o] her antigen

ool ab it St T vl R Bl SR TR pd M D wi e an

I Mrugetis & ditade Protectigent capabl e of eliciting a Thl and/or Th2 response. The
i nvention al so conprises an i mmunogeni ¢ conposition conprising one or nore
i mrunor egul atory agent, such as a mneral salt, such as an al um nium salt
and AR imhingoesppheohifRchadbid 6 Mde of &A0G Mhinfine AMBSohsdR\ LTRP In¥mudehe

i mrunogeni ¢ conposition includes both an alum niumsalt and an

ol i g6PRPE$% o0t i de containing a CpG notif. Alternatively, the i munogenic
conposition includes an ADP ribosylating toxin, such as a detoxified ADP

ri bosyl ating toxin and an oligonucl eotide containing a CoG notif.

Pr ef &r1&H| ijpmugs eespenspitay igfluderpe pramaisf e inceass i Glfenesincisaseddeneer adj uvant .
The j t t AR si.gting of a
P i et A S R
sel eEREdeth) amincrrase) ioinhiveted slastoplagesTlae incsrepo B NKastvies, of e incragenini on wi | |

Pr ef GE Rbdicdn 6F To@RL Prérefsly MEdighad *’rﬁmmuﬁlssrg%gﬁs% a1 Wehlde 3% @ hurmoral
i nfrune ‘r esponse i% order to effectively address a anydi a trachomati s

i nt rinetedse it G2k pfoduetionn. Thi s i mmune response will preferably induce |ong

| asting (eg neutralising) antibodies and a cell nediated immunity that can
qui ckly respond upon exposure to Chlanydia trachomatis. As discussed

f ur t Adi2iimmuhereBpensp ey indudle ous er odre phian inondreia bicoer nadre af the ngpldhessal t, such
as a i Di l. | i I [ 0 i ni tif can

o vt B e o R el R LT £ B ol B RIS ved

i muthe prods@ion o 1g81,NgEslghaal manbiyrihtélsnPeferabiymtho edgudedt Y/ inagert s i s
whol | v _unexpect ed and caul ot _be.predicted fromthe use of either agent
al onr§¥o Vélmlqﬁc\(jlé%te}ndﬂcrf Sgrmefgodr] rci)ér?f?:ﬁmgldes an ol i gonucl eotide containing a CpG
notif, a mneral salt such as an alumniumsalt, and an antigen associ at ed
w th.a sexual |y _ trapsm ssipl | sease(STD), .such as Chl anydia.trachomatis
ant | BRmeim ¢ <UARFED B, ot AR ibpee, oS b Releh Sy Einkn: | gon.
suc hagasts liihot@mpletdly tRar. t HoWwdwd 2yitholiBBeing 60ty BIG9Sit is likely that the

immune activating agent, by virtue of its ability to induce T helper cells, will result in increased

levels of necessary cytokines that assist in the clonal expansion and dissemination of specific
CD8+ T-cells. Regardless of the underlying mechanism, it is envisioned that the use of mixtures
of helper T cell and CD8+ T-cell -inducing antigen combinations of the present invention will
assist in eliciting the CMI response. Particularly suitable T helper cell epitopes are those which
are active in individuals of different HLA types, for example T helper epitopes from tetanus
(against which most individuals will already be primed). It may also be useful to include B cell
epitopes for stimulating B cell responses and antibody production. Synthetic nucleotide
sequences may also be constructed to produce two types of immune responses: T cell only and T

cell combined with a B cell response.

-38-



and/ or CT045 and/or an antigen associated with a sexuall ransm ssi bl e
di sease (‘géﬁf&gﬁﬁo%i scussed further below and in the Exgﬁf;?U 29%ﬁ1é85§11venti on
al so provi des--a-compasi-ti-on Qi ne invention |or use as a nmeai canent. ine
medi caffEntrOR O roPErsBrss D1 & dnYeRi¥e Hn Nefisilee (BEYBeESEIC [Fomperilintal (i . e.

it IS dmprififk0ag6Mh6reIRAD ARigdeh@)df MO Greksht MRERIR B EHAREY efnetafht BEm The
i nvention al_so“grow des the use of the conpositions of the invention in the

manuf SRSt Withyetherc LerEngntiegn(s) ardéomethainChimmpie anispsneeother antigensmal . The

medi caRBstiatddSwith @f RE@ik radsMR6BleBseadN@ TDYTHIAEAIG SR IE iﬁ{ﬁ%m@x@gﬁ& or both
of a TH i nmune res_Ponse and a TH2 response. Preferably, 1muné response
1

pr ovi cRgEntregpableaf eligitipg hhbandier Tdanespenss TH response and an enhanced TH2
response. The inmune response nmay be an inproved or an enhanced or an
altered imune response. The inmune response nay be one or both of a

syst em® dHENEPIMASes SPmPHETEINE riEwpBRgEic Ppmbesitidsl FompHgng nenener response
Provi AgsniinBfes®RBrClagh! Rudf a@naemﬂ@%e&}tf) rsu%i Lsr Eﬁ] aﬁé{rﬁﬁlﬁ}i}l Cs g, AN enhanced
or altered nucosal rnmune response. Preferably the nmicosal Timune Tesponse
i s a Tlizonuslgtide ceuwpibinges Cr@fmptibl Mosttprefersblyoshd inmmmngenie spopssitionnc| udes
an i NGLARRSE vbih 44 ' f Layvent | o.pravi des for a kit
conprising a fi r_gh?u r@%ﬁn%g%%{n%ﬁc%n%ﬁg@c}%ﬁge %%ﬁ@%%? :bdﬂé 0 tl%@%m%}'eéy ’

t r ac hdhaimsuzngeiig epmpositipnpiaciuilesudraA DB ritosyl&ingnbkigesuch Hier daobificiaADen of

Chl ' ' ' : o) f the i [
compos PARRIIGT & Bk e LR oL R EoBmTR i Riohl Sae SHROEOERY
conporiemunersgatoyi aggnis mehole ancdpivardt. Theeadjuvbhtanaynis seldesddr fosth ioB 6, megr i nge or

ot her i L.ce, adi-uyant . or eutical cceptabl e formul ating
col at 1B ¥R B E s S Bhusofesl BBk Pkt BERSRETRIS cew th the
i Munognan noyip sdedtedolingn tfe grévey donsigtinggi on. The i nvention al so provides a
nmet hod for raising an i mmune response in a manmal conprising the step of
adm nistering an effective amount of a conposition of the invention. The

i munéheespposiions of the efventidnl willprefeiably ielidt olda pslbhediabll yminonoleyREseant | bodi es

and/ or_ gel | - lated inmmunity..Prefera he. j nrun esponse i ncl udes one
or bot e(ho%s %H‘%ﬂ‘%&l} mune ﬁe%%oﬂ%%g’eorgﬁfd{oaeq#g@'esy &S ﬁe@%ﬁ%‘zf’ RO hod  may
rai se iarqaold;?areﬁnfeaemﬂolﬁrsm _'Iﬂmmmr‘rfmﬂ;]onisers] \@illefpﬁife’tbﬁlyf aqdhwabl Bng \/I\Eb@ifl% Be
vacci ne is. 0 ctig use, the human is prefera a chi e.g. a

t odd! éF u%aﬁmlngiaéﬁ%? “ff?)r/ang atcgg H%?a@l’t d ‘W‘@’%ﬁ@%&&@ﬁ'ﬁéﬁ@“g BPOT GYBOSHISERt i ¢ use,

Chlamydia trachomatis.

As discussed further in the Examples, the use of the combination of a mineral salt, such as an
aluminium salt, and an oligonucleotide containing 2 CpG motif can provide for an enhanced
immune response. The achievement of an improved immune response using such a combination
of immunoregulatory agents is wholly unexpected and could not be predicted from the use of
either agent alone. The invention therefore includes an oligonucleotide containing a CpG motif, a
mineral salt such as an aluminium salt, and an antigen associated with a sexually transmissible
disease(STD), such as a Chlamydia trachomatis antigen, such as an LcrE antigen. Further
examples of Chlamydia antigens, such as but not limited to CT242, CT381, CT396, CT398

and/or CT045 and/or an antigen associated with a sexually transmissible disease (STD) are
discussed further below and in the Examples.
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the human is preferably a teenager or an adult. A vaccine intended for
children may al so be adm nistered to adults e.g. to assess safety, dosage,
i Munogenwoizbgs/138d0¢. Preferably, the human is a teenagercTNse@spissher abl y,
the human i s a pre-adol escent teenager. Even nore preferabl the human is
a prACARSTWOB A PETISFY APriRgrSH B SRR KE vt 8 2qBedsin 1he ¢ or

f emah&licament GuipeefSatly abdats raife ageimokmef @smbbey id hemagalabgeenit isedne or
femal e is around 15-%9 ears of agﬁ. Prefer bLX tpe %gle or ngnale is

ar oufru2gede SpaResTgH aaé&m?sﬁ BFeL ARl § Vesrnerbedgntpnalse royidesfigisesg years
of agehe Rngfositiohd of thdivéiog &l theahdnafictupy ff 4 heditancpefop edidtly i mibdee gr oup
consi sti ng of honqsexuals and ,sex rkers (eg prostitutes). Tests to

det dFFRORY 10 f&asRal o Lheymeghcamgrt if Iy 2¥56Mee One way of assessing the

i rmunogenicity of the component proteins of the inmunogenic conpositions of
the present invention is to exgéess t he proteins reconbiq%?tly and to
scr egls BRYNS FESPOBeMBY benens &b POl A THE dwmype resnonse s e, T BsBotsev e

r eachbRAbLRSINRRARE tRBoMRE Prdides Fndodesr Btk ofRh cARInUED TRYI EPoR® dldadn t he
pati ent hasﬁgreV|ously nount ed an i nmune response to the protein in

questohgised THatespanset he protein is an i munogen. This method may al so be
used to identify i munodom nant proteins and/ or epitopes. Another way of
checking efficacy of therapeutic treatnent involves nonitoring

C. t rEeHBHRNE sespeifse gy bp amfnnseved @hitherhenced opan PteradiBnuBefiseese-ons of t he
invention. One way of checking efficacy of prophylactic treatnent involves
nmoni toring i nmune responses both systemcally (such as nonitoring the |evel
of |1'Ge impnene| igeRaspmer thet tneror kot ofracoystamioyands y gcasal ipmiuno réspepsehe | evel
of | t.] ' / ' I i ' 10t he
coragioR R Hpfifihe RATMES brobl6s YL Rof dral SRR o aRiHkd SRRRAL G 1O

Ty pi avainhgnced er alterddhenoyal immunarshiomed. iPecferplly itlfei mucasdliibodye respponises ar e

et B NSRSl ATLARb L0l B AL 05 RS HGRAEln G 2V 2

postiroduetiorsaffligdn and post-chal | enge. These uses and net hods are preferably
for the prevention and/or treatnent of a disease caused by a Chl anydi a
trachomatis (e.g. trachoma, pelvic inflamatory disease, epididymtis,

i nf ditfe ipveatiomalsa progides Jor a Kitecomprigiag k tfird rempaeniadddprividg afdombinatien afyai nst

C. pneynoni.ae. The vaccine conpasitio f Lhe present. invention can be

ov ol CAPRAS Frariomas Aaeshiy F RRORY Bnkoriien et & Grmapeted onsLfemdiy ™ hunan,

adm ickbmats aigeitsomaekabM € mbie ofi thé tmmendgesit icampositiond\of gt vanionet al

&? a dllfigmsal;ll él%[k'fclzreinglgcqe Etesgéolng %o%%gllcelnp gon(igrr{rs}ljri)gsé)rgeal (())rnrsnogeI cr) ﬁlteetgllchgi\rl\lg:r d
instructions, syringe or other delivery device, adjuvant, or pharmaceutically acceptable

formulating solution.

The invention also provides a delivery device pre-filled with the immunogenic compositions of

the invention.

The invention also provides a method for raising an immune response in a mammal comprising
the step of administering an effective amount of a composition of the invention. The immune
response is preferably protective and preferably involves antibodies and/or cell-mediated
immunity. Preferably, the immune response includes one or both of a TH1 immune response and

a TH2 immune response. The method may raise a booster response.
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trachomatis. One exanple of such an in vitro test is described as foll ows.
Hyper-immune antisera is diluted in PBS containing 5% guinea pig serum as
a conpl erwotzososs@e. Chl anydia trachomatis (104 | FU;, i nelcwaisesvsfotssod ng
units) are added to the antisera dilutions. The antigen-anti body m xtures
are incubated at 370C for 45 mnutes and inoculated into duplicate
c onf Theeniminelpis Dreferablyla hwedd. Wienotha yvecdna sribaprophlylacicglsestbe Wiabmsis(e. 9., 15
ave th.PBS pri.o o inocul ation. The
mon R aPh ahIg (o & S PE R RSt b oVl eto B isho
f ol | tasvdmbxy 1ssprafetabn5aayednagwlwhn @bulatA IddCideoibitehdduofor .childite afag Glsotheol ayer s
are |ncubat r 48 or 72 haqurs, fixed and stained_wt di a
tracarﬁiB’r‘r‘HftF@ %‘ﬁiltF E& Hrassass siety.Losag e BmpP Eeniqii, ic- P’r’?é?r%é}’ d{‘F | ng cells

are ﬁ@uéHn@gErl Moieeﬁefeta%llﬂ%eaﬁun@nnag pief-ddﬁﬁbdeﬁﬂteeliaggp%enw& rp@elférzlﬁyl on titer
is assigned on the dilutjon that efgqagoo/ i nhibition as conpared

cont PoIURHhSI2RreRdoleseent fomale of ma@aé’ye REsgreilesceatmals < derppie | 1Sof t he

| NVeRhinan- %&aﬁ'&Qg@@@ﬁ?a%[%@%lds&nvmﬂﬁ obyenQAI@ﬂslaﬁdaga ng109tnRdr gpdel s o
Chl anydi a trachomati s infection, e. r(??umea S or mce, wt t he

|m’ru1?f6f§j6’ﬁlyct & S0l Fesissis Wdﬁﬁﬁﬁr}/s@ré @%oﬁfﬁ’é“s‘? ly Siesmplgy?r &makwip not be

der i seelad §e@f§‘6f*a§e SPrERrab®y ﬂ»lé«!@a'ig%t ﬁa‘heﬁt']ﬁoﬁ@?é deRBQE RG] QY glotip cé?fsf%ﬁﬁ‘g' goly the
i mmunnogeni ¢ cofpositions are derivable fromthe sane serovars as the

chal haswgexuale aad sgxsvorkesp EggrestiBiteshl y, the i munogeni ¢ conposition and/or the
chal | enge serovar are derivable fromthe group of genital tract serovars
consisting of Db E, F, H, | and K and/or conbi nations thereof. Even nore
pref@qsémyetemneetlwmglemt&emmwiemoaw and/ or the chall enge serovar are

der ' ﬁﬁ?@é@ forf%&ekélﬁ ?er a g%ﬁ:y 8l ! oi@ﬁtoﬂx’afeﬁqscé}“t% %ﬁﬁ@ﬂ é@;ucD E F

en nor e p I NMmunog n| Cc conposition an
chal dompgeitiersr dfviae pafrsentdlewnvlalb lisetof fmpmss e ryetsing refongunsntiyland rccaeqrees;xer ovars

aesoh e pitects Blferlns bR nRAERlor ATRRHEREEER Rolted e BBEBAREC. oot

wi t hthg pattents;emqunomhd;atezs taatdhasz}twptt l@nmtevmuslmfmmtmtadmn ﬂninmne respsisse bbb ¢heser ovar

general ly. a a L e.infections i LGV serovars. .The

ser oé}‘gtre isn L qs“f%%wn- trﬂﬂeagésﬁtﬂtw r\(/)eehl} i’dh are optain JJ?f%lfq)l & Ordorrrrl]a% f|’Sn|\6ca E3di Qol ates or

f r onidenify mmmurmdbﬂnmaht [onteins andlorapitégee Aneri can Ti ssue Culture Coll ection
(ATCC).In vivo efficacy nodels include but are not limted to: (i) A nurine
i nfection nodel using human Chl anydia trachomatis serotypes, such as

ser oAiqiles v@y df, chbckirg; eﬂﬁc@d‘beﬂ{heréﬂehﬁc gedimentligvalvsansttonng €l rahomdrisi S a
mur | ngzc tion a?’ter ac?mm%tratlon oListhe compgsmons dt]th% rrr‘{v%lnt?or;[ rO%% Qv%}r/r% checl%i%f[{ g%ﬁgécys uch as
of prophylactic treatment involves monitoring immune responses both systemically (such as
monitoring the level of IgG1 and IgG2a production) and mucosally (such as monitoring the level
of IgA production) against the Chlamydia trachomatis antigens in the compositions of the
invention after administration of the composition. Typically, serum Chlamydia trachomatis
specific antibody responses are determined post-immunisation but pre-challenge whereas
mucosal Chlamydia trachomatis specific antibody body responses are determined post-

immunisation and post-challenge.
These uses and methods are preferably for the prevention and/or treatment of a disease caused by

a Chlamydia trachomatis (e.g. trachoma, pelvic inflammatory disease, epididymitis, infant

pneumonia, efc.). The compositions may also be effective against C.preumoniae.
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the Chl anydia trachomati s nouse pneunonitis (MoPn) strain al so known as
Chl anydia nuridarum and (iii) a primate nodel using human Chl anydi a

t rachomatwe 20@pi3edoes. The MoPn strain is a nouse pat hogeoTwseéos/ossnan

Chl anydi a trachomatis serotypes, such as serotypes D, E, F, H | and K are
human pat hogens (see for exanple, Brunhamet al (2000) J Infect Dis 181

( SupPphe BirciftbaBaposifidns dflilicipraseat inadntipR ChBe edallistbd it in Dir dhdln (/zﬁmplﬁ]lnaB)

demoRStFLPES HURGH S HpLia SCPREAIGL V0¥ POy e, 1, SRVEIAEP S0 D can

be up&eksomen@U$283NGS aditabR| fohGasghg viveine Rompaditionsrdigoted @owdrd ICHla el & or
pretreatment with progesterone. Progesterone is generally used because it
seen’é’a%’”ﬂ%der the genital epitheliumnore susceptible to chlanydi al
infection (see Pal et al 2003 VaCCI ne 21: 1455-1465). One the other hand,

MoPn, whi ch was orlglnallyls I etlssues IS ought to be a
nat uPBE SKRIPIERL Sk gR &1 oRY g9 Qﬁgﬁ follows, TEper ATl ifea ‘édﬂ}bf’?gﬁl pat hogen

for pmlcmmﬁmgfsfm%ﬁtnem dgﬁ%ﬁﬂ hh %lﬁﬁxun@ﬂssou&ttrpmbdzmﬁacmﬁ’&hﬁ(@o“ovar i's
t hou t to have a hi gh degree of honmpl ogy to the hunman_ Chl| anydi a

ser oAb duclysfonfgyming g@tSP. a%adé%ﬂw@ tbwraﬁ@”a ﬂﬂ%@ﬁ tTI@sanP%‘é’earF’Bdee%E‘FPﬁ?se Pal et
al  (£0%&hbdidd £874OR, 35 @11ﬁﬁf5§%ﬂdtlb{ocaf3(e%)mto ﬂgﬂ-l%al‘é%ﬁﬂueﬁ}/ H@ﬁ-ﬁ oPHeExapl e, in

Vi VO vacci ne COprOSI t1ons [5/8}?’ studi es can pe formed in the nurine
nodemoplayer eoripiricd i g@émmt(pg (180w rdSsmr).evhigh hq_\@d@)‘m WAsleréstmqemlrlbn of one

exanplgge Abr ttohh@cuiai'lgf? "ﬂIe IﬂQrRﬂ £ BetlsSir@medc ! V&ntrﬁ%l)ﬁ AN ERX s fR 112 weeks

of age rpecel ve 2. %%rovera subcut aneously at 10 and” 3 days before
vagi ke folieted by @tntlorlausmcmen PiaX7@ for 1rioute Infeated mprlayets drpinchlatedder t al tract

W th I ined in
S 43 O (Pl AR By SO R M D o oA B LGB et on
i s ndiONDr éntlusipnebstningnicellngre lveunsed olertt:lagﬁ;eldﬁf af c aghifinatipoarf 7§0¥el | s by

i ndi | l. ' I Qot [ ntisera,
or by EaARH R i AL BREERE B WA e ABIAAL SrBRBEY] bl ' 57" 2,
i nf embedayesllEE. The presence of antibody titers in the serumof a nouse is
determ ned by an enzyne-linked i nmunosorbent assay. The i mrunogenic

conpositions of the present invention can be adm nistered using a nunber of
di ff@heeeﬂﬂczicmuﬁ mmahogenicraouipesitiensodf tixsinbetionodn hisorbe detetntinedhinnavonhyscul ar | y

(1. |ntra- r|t ra-.na sub- cut anequs (s.c) or
{1 anilellensis R me i criahdi, rafierii? TR oh st B i S BEraton o be
usedthp rlmmudegtntcminpbkiﬁoxfhesnieeﬁnmmvgm c@spsiDas aiaytdiandyenjiti beaddrived

nmucosal s face or surf is achi eved. _Li t he chall eoge serovars

Li ke
TR LTI I *"59 FE e aTd ?’ Felvr ‘ﬁ{/mﬂ‘eom"é‘énmm‘? EAMRY MO e
chal hengeivalse ofyah Sthal’ﬁnﬁdmré\jaﬁd Q5 abe RHARSE |s¥rov&bChMore preferably, the

immunogenic composition and/or the challenge serovar are derivable from the group of genital
tract serovars consisting of D, E, F, H, I and K and/or combinations thereof. Even more
preferably, the immunogenic composition and/or the challenge serovar are derivable from the
group of genital tract serovars consisting of D, E, F and I. Even more preferably, the
immunogenic composition and/or the challenge serovar are derivable from the group of genital
tract serovars consisting of D, E and F. In women, the serotypes D and F have been associated
with asymptomatic infection while serotype E has been assocated with both symptomatic and
asymptomatic infection. Other possible serovar generally associated with male infections
include LGV serovars. The serovars of the present invention are obtainable from clinical isolates

or from culture collections such as the American Tissue Culture Collection (ATCC).
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as but not limted to genital challenge or intra-nasal (i.n) challenge.
Alternative in-vivo efficacy nodels include guinea pig nodels. For exanple,
in vivo waoebewei3smaposi tion chal |l enge studies in the guipoeaispiog/onssdel of
Chl anmydi a trachomatis infection can be perfornmed. A description of one
exanple of this type of approach follows. Fenal e gui nea pigs wei ghing 450 -
500 Ig vawoeefiicicg acbdeln ireiude but aronotdintitt oy (3 dnmnnidd ieftctiaomedel tsinghi@anhour

i ghtdark,.cycle and i ni zed with, vacgi he ositipns via a,.variety of
oS Kot s B, TR0 W ishoatee Bl BrE PR &) G0 b st 1Y
genithadel twhiothit is Wi rhiridehRoded) esihg o inoyss-adnatep i Chlamyeldigadhomann pteadg tsush 84s s (GPI C) ,
whi ch h been grown in HelLa or M(Coy s_.(Ran t al. 8)). Each
A e A e e Dt e ey ) )
E:g n th;azimeﬁlwh;r%ngb(ﬁﬁ arﬂﬁinﬁhfte Buddl asiag hin?apb’%eo@;h mhmﬁadzis Emaﬂd@r , Thg M1oPnd ]
chacter, 1 .. The urse of,. jnfection nmonitore et erm ni t he
o IS & s hithoEeh bls BURPT G IaBp S Mg Sy Br S RFdE PBP BSBace i ¢ h
GPI _QE?,ST,)@%;iIfahEE I@ﬁ}%ihﬁﬁiéx?pat?égfbé’%sa m?qrﬁbﬁlg,imﬂ%a&na@n (;fo{Oﬁm Wfsst DisPiS”lg I romt hg
enital trac nk et a . i.bo iters jn serum.s determn ne
T SR PR Ve AT AR HIRERIE RV RSC R AT Mgl
CONMMRANG) NAR 2811 13879806t Uk 188 EkafiplBLddInk®LtéBfmal (Bl hitpompmel  of

Chl anydia trachomatis_(Morrison et al 1995). A description of one exanple
of tHfdyRegFuchhps seRyan RGN be used i spqussaodets Althouetyiher nermally requjgsdvgh of age

I eC&hy &L orpdBedhelSRAPHRY&IRorR U PRISERARERUR | ¥ndhilyl Bse@ M oadsél BYBehElOr €
vagi nal infection. Post-vaccination, mce are infected in the genital tract

wi t rerdes ghe igpifal spisheliver moregsuseaptibleoto eanarjadi infeetione (forrdiel st ebr®i ned i n
S @etqcﬁluflzﬁ%ﬁ,splg@}?)? "Bieend bﬁl&ﬂ%&,%@#ﬁ,fvﬁﬁeg xg{s' (%iﬁ;f:ﬁall;r MR IEQUFGHE nflise Nf ect i on

i's nonitored eterm ning the percenta usion-bearing cells by

i nditisess, Isrthouabt tube eswtmd enviinerpadivgempal thus o8fetsomeevobitiopudy filaptent i ser a,

or ﬂ%géi ?d?%ﬁal%liﬁbf‘r‘r‘&t-géﬂ? en fil?ta‘gét?on C E@B{Qﬂgh %%M%&%P il ftbughf &€t of an

i nf ect ed nouse. e preSence of antibody titers In the serum a nouse is
det drant ndighixlegma of PNAkerhdlogyetd themmmosldrerdia sesavars, it Epiytalgodakdgmieng Epi t ope

Var s o RleR (B8 YBEIANG oL SHE 0B 1o RS LI ROR b7, o O

infection as described in WD 05/002619 is used. Al the servoar variants,

suchy as the{, LcrE vari.ants.. are ex ress%glleas re(ﬁonbl n§€tgrr ot e, ns

met hoUoIPSgy TOPPRRT U o4 SRS S RS WY d5y E8281 87 NMEL "2 i mruni sed

Wi t hmtudivee meded 0D Camlydik euEhonauris @vibsisomettah 19950, AvdedecdptionCGhl caeggtingpld ofachomat i s

Chaltknesntgg of EB&O%J%' 2% follows. Female mice 7 to 12 weeks of age receive 2.5 mg of
depoprovera subcutaneously at 10 and 3 days before vaginal infection. Post-vaccination, mice
are infected in the genital tract with 1,500 inclusion-forming units of Chlamydia trachomatis
contained in Sml of sucrose-phosphate-glutamate buffer, pH 7.4. The course of infection is
monitored by determining the percentage of inclusion-bearing cells by indirect
immunofluorescence with Chlamydia trachomatis specific antisera, or by a Giemsa-stained
smear from a scraping from the genital tract of an infected mouse. The presence of antibody
titers in the serum of a mouse is determined by an enzyme-linked immunosorbent assay. The
immunogenic compositions of the present invention can be administered using a number of
different immunization routes such as but not limited to intra-muscularly (i.m.), intra-peritoneal

(i.p.), intra-nasal (i.n.), sub-cutaneous (s.c) or transcutaneous (t.c) routes. Generally, any route of

administration can be used provided that the desired immune response at the required mucosal
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cells frominmmunised mce (wth and without Chlanydia trachomatis

chal l enge) are then isolated and pul sed with CT LcrE specific peptides (as
set out iwOoShg/138h0Mos 29-45 in Exanple 2, SEQ I D Nos 47r@8/usnoosnassps e 3 and
SEQ I, PNoS 99 zq (s wd @ e FB2 . ' le A4).. The.spl een cell
res p%)%e%)?%?%%%%ogf a?cfﬁu %gedéTﬁﬂ{g‘gvég’s%g%?!eg&%geﬁb%é%%ﬁet%dg?rllm%tgrsegsb <ed in terms
of t membsr e difiicrenbroutdss diypisaldyf, thepdhelange edrbvaps adeiafimirdstérod munesdilgtsoch r esponse
such . Thi | | respon s determ ned by various tests
desc?’ élc]i&g%g%g fto %g({sh?i[%}%ﬁ(séﬁg ot %Sgpéﬁﬂi%ﬁﬁ?%ﬁ' will generally be

adm nistered directly to a patient. Direct delivery may be acconplished by

parenteral i.njectigon {e. suhcut aneously, .intraperitqgneally, )

i nt rég}%rﬂ%wgllg}', On fﬁ‘éar?&éﬁ%*egrlp UACFHIRCE pﬂ%é’c’ldﬂf'elfgf) ﬂ‘qnéﬁqe’slﬁéfeé V81 t i ssue),
or ncmmal ikiby chegmge iﬁﬁdi&yinrm@gﬁhea 3§ ?iodélﬁ)f?’]hl&@bii&imciﬁ)%ﬁy)nfec\ﬁ(alg camal
topical ,.tr rmal, (See e.g. 2796 or trapscutaneous (See e.g.

VeD PP ARSI Bl s nplFF G o pagee B IovpEaP a8 FBtA D Bocul ar

aur alveighitg ABMAry0 Qf ard hbeded i 60 sliropBAtAlSEdndbile ook With BMeHoliOReHIBY be used
to elicit system c,and/or mjycosal immunjty, preferably to elicit an atni

d/ | Fask ey JerwaiEzst Mith Yagcie FopRAsiHans y1o gty of pmpupikaionsaurk Bestsy st eni ¢

and/ QdccifbiRs ghinéa P8 hieYinfested &f the GeMEh] krictaitLMBABER Gf bilneAP@/iflusldi2 | mMmune
response. .Prefera t he _enhanced i nmune response I ncluaes an I ncrease I n

. ( | ud
the PRBHERYIHGEHE): I"é@h I oy erpyebHel o MeGaysellpdiank et aly @8 Beclcan be a

si NghEmAlOSEeives PPl AnAsly 3 430 inBlhfofl @ RiChEdUIRY) MilideR!if 0dBSEEofRY be
used in a pr i mun) sation schedul e and/or in a booster inmunisation

| mary ! . .
scheB§Tosc-Phasphaterglutanteb s s b édphpaer; RS0k aliesqurselobiadectieympritagdven by t he
saneppliettdififg L poh QS oF irtlusBn B tRMi&by Pl iﬁﬂﬁlmghﬁ&éﬁénc@qg@t . a
mucosal prime and parenteral boost, é&tc. &hl amydia 1 nfections arfect
var | GHK weeids agffseraher hiodipmarotained siear Sompossiapingricony thetdenits] reeriRadn nay be
prepar £dokdy. Makib b RIS Hgg;_-' epared as
i nj ect ablgegs? elﬁt r 1tf§fs§ i q?uE ﬁ%??é?@%ﬁge%g}?saﬁgp I’lSéI f(l)ﬁnkga%lggﬁl%g gr{ns
sui t@aye for solution in, or suspension in, liquid vehicles prior to
injection can also be prepared (e.g. a lyophilised conposition or a
spray-freeze dried conposition). The conposition nay be prepared for
t opi AHdrnatively, in viyd Vadeine, compositions&halldngg studies camd be pedbrmat iim theemgrineas an
oi nt \ am.,or wder.. ~fhe co Lidon . be prepared for_.oral
i Mo ot ERERDUR Rl (lPESoTR IR SRt B R Cgmmigor B up
( opt iypnall dpprobétais as febbjvs. Hinexlcinivp 3o 12 onekymy afrerepsieds ath dfaepgprdvepnar y

inkstration e.g. n,.inhal er,. .usi fine. . . . .
adm su g&tan%g)us?y ati Ogand%sda%s befgreavaglnél iffecti . ?ost-vacecmatlon, mice are infected in

the genital tract with 1,500 inclusion-forming units of Chlamydia trachomatis contained in 5ml
of sucrose-phosphate-glutamate buffer, pH 7.4. The course of infection is monitored by
determining the percentage of inclusion-bearing cells by indirect immunofluorescence with
Chlamydia trachomatis specific antisera, or by a Giemsa-stained smear from a scraping from the
genital tract of an infected mouse. The presence of antibody titers in the serum of a mouse is

determined by an enzyme-linked immunosorbent assay.

Epitope Mapping
Epitope mapping of serovar variants, such as, but not limited to the LcrE serovar variants is
carried out as follows: A mouse model of genital tract infection as described in WO 05/002619

is used. All the servoar variants, such as the LcrE variants, are expressed as recombinant
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powder or a spray. The conposition nmay be prepared as a suppositoiy or
pessary. The conposition may be prepared for nasal, aural or ocul ar
adm ni st I’WOiZO(ﬂS/BS(gM as drops. The conposition nmay be i npkirtusb@cmyssdesi gned

acm RE AT P BRR O SRR IS itk BESRED AT Mikhs P st Qe  gens i

| i quihel réo@mmmm eammtsr(mtﬁ ahy oot iCheeohy @il i @homatis dmlksnge)e he splegmposi ti ons

used acci nes. e.an i no ically effec nount o

ant i &ei’%(%‘jm ImIispy Tge ZYW &’H%&L&%@P{f@ ”8%”0%’@ ﬁ'f“?%%' ?an'FB‘?PoI ogical l'y
ef 1; esblatee laﬁﬂplu_ fb‘d with €T mrm@afmc tgaatdeg (aesaadui mItSﬁerm Nen2@f5 lirh]a;tan@]gef)un: to an
i ndi yi i in_a single r..as_part o series, is effective
for ¥=r gﬂ;‘gﬂg z?f%g é‘bgﬁ‘l‘mﬁlﬁ% gﬁ‘i&ﬁ&ﬂ% (\’lﬁmoeslgél’eg%zmdlgﬁdnﬂfﬁbﬂig‘{ He health
and Bhwgiled). THengicth 6dl REpdnbetol Jaeh ¥ teI8lr IictE BRclflcgRbEdbs iR adsEiBed axononi c
grou vidual to be treated t g non- human prinmate, prinmate, etc.),

t he ﬁ&@l"?a’eﬂ ESEIE Of ARFENSCA splean Ge raf{pgy wadipter "seffl?ﬂnﬁ%@%% as, HitBhodi es,

t he deosem2ebl FUsﬁfn‘é‘@Ed %rﬁ'l%ﬁ'b?@arléu@?esfsgéﬁﬁbéﬁ- ddRe.0f the vaccine, the

treating doctor's assessnment o he nmedi cal situation, and other relevant
factors. It is expected that the amount will fall in a relatively broad
rang@o&p@hmﬁ%fnﬁe GRleRfic REM éenérgl‘l’}g 'Be Qpidif&ed rdu%my td:lér %{%ﬁﬁt EQfgeonent s of
t he conposition The conposition of the invention wl fcally, in

addi dsliyprytsay he aecompbisiedt by perantpieh BiEcheD (eeg: S@bmﬁegl@ho netrzmerlmwély,

" PhafAReaHEHE ftanRGEERL @p]roeth‘é %téﬂst@cfa?s ac f gﬁsgu ﬁgﬁc@sgﬂy,csﬁéﬂ 18, that does
not itself 1'nduce the pfoduction of odi es e 1 ndi vi dual
r ecefeglahgorgh ée. &oﬁﬂbbél spran, \@glin@latipmced,aﬁmnsépmaér@eq Ves:d CWQ%9/2736@e9r sl oWl y
met a@ﬁlshﬁ?{é 'W@U%@%z’%ﬂ%ﬁd SR00Rh Féo gﬁm&géaxmc WEPash@y! act! c

aci ds aci olyneric amn 0 acid cop I yners,
and Nuﬂﬁr,chuaggﬂru@gmaesor(@mmua@sabadmlnismloats or |liposones). Such carriers are
wel | known to those of ordinary skill in the art. The vaccines may al so
contain diluents, such as water, saline, glycerol, etc. Additionally,

auxi Theainyersioh stayrhcased mJo:lIiciiasyste:mﬂd and(pr arucesali insinfiyityn gredeyebiy 3o efidit auf f eri ng
SUbsén%QI(fc%?s sﬁﬁqc&nﬁorm Bial TR u present. A thorough discussion of

phar maceu ea y acceplf QE S pients is available in reference

18. i munoKegui atory Agents Vaccines of the present i nvention may be

adm ed in co ti.on th oth i myunor e tory agents. |n

part rgfﬁrag)ﬁ %8 r?'B%%’F# f%sﬁeénlﬁnaln&")ﬁw&?ﬁa IR S © ﬁﬂ i ThEngn a‘)ﬁ&? J\ﬁalnt s for
use atidfda TEeiminune néspomse) PedfaelBly, theientaneedrifimunt Mespebe tituludeBen Merea®r € of the
foll O lgroductlon of IgG1 and/or IgG2a and/or IgA.

Dosage treatment can be a single dose schedule or a multiple dose schedule. Multiple doses may
be used in a primary immunisation schedule and/or in a booster immunisation schedule. In a
multiple dose schedule the various doses may be given by the same or different routes e.g. a

parenteral prime and mucosal boost, a mucosal prime and parenteral boost, etc.

Chlamydia infections affect various areas of the body and so the compositions of the invention
may be prepared in various forms. For example, the compositions may be prepared as
injectables, either as liquid solutions or suspensions. Solid forms suitable for solution in, or
suspension in, liquid vehicles prior to injection can also be prepared (e.g. a lyophilised

composition or a spray-freeze dried composition). The composition may be prepared for topical
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set forth below. A Mneral Containing Conpositions Mneral containing
conpositions suitable for use as adjuvants in the invention include m neral
salts, suwb2as/@Bami num salts and cal ci um salts. The i neemtusesvsionsshaides

m néral; Salts “sStuch “ast Hy#r oxi des 19, Rxyhydr oxi des) hos tes, {e.g.
hydr%%%‘%%%%ﬁaet 'ggraﬁg?]f]%%h%eﬁﬁja?r s%,dgréu ?a?r}é%o,m lé’flér.‘ay{uee .%‘?Paé g%‘ rc?lrﬁlpt ers 8 &
9 of aduduistratien [Bes iagn. tablet(dk X8psnlecds a splayedrl as& Hewn@ptiodaBBavABEHATRE 7 X.

Pl enum 0 ifferent mneral. m xture of a

ey m'x%ures % dlff1 conpounds, €92

phos%ﬂ%%’%‘ SR EY RS BFBYEY OB RITHY 2IBBTTEHET e i R Bheley 8aig AHng he
phospdvalee)or avisprayt Mhe Gompoditiva Sniaalélimgreﬁﬁrycé i 4 abpppsitay mﬁ{ @es@lry.?ﬂhe, o
crystalline, anofphous, etc.), . and wt sorption,.to the salt ei ng
prefmpgﬂFloﬁ'H%aynLEé}r%areéoﬁf é‘ga?ﬁl’n@}“?:lo%%‘ﬁ i YanigEafon) ¢ Bseﬁ'FoB?'nﬁeat ed as a
par t ¢opdpdsi€ibn FRY &k Skt fort ) MIgheBslob that AbsibilstdosdobiSonBYeddastitited jged in

vacci nes of the inventiaqn zéjcg that the dose of Al 3+ is b;ﬁ,men 0.2 and 1.0
ng p@%or&‘bg@mlﬁfrétﬁ%’rtﬁﬁi RptigeSUus jkﬁ%ﬁlﬁi’ CPIBPIELIC PR OpeFCANSBPNS | igid fggm

O | - Feans bPRsrePydphBlitbd sdt@BnscoMposi tions suitable for use as adjuvants in
the invention include squal ene-water emul sions, such as MF59 (5% Squal ene,

0. 5% Tween 80, and 0.5% Span 85, fornulated into subm cron particles using

a M eiidopédd é&ﬁ%qsit@ﬁ?uéégﬁglvgﬁﬁéz co&ﬁ%e%h%?ﬁmuﬁél@ igiﬁfydé}ﬁcti\';ecé?ﬁmﬁf '?)lson of the

safety, tolerability, and inmmunogenicity of a - ad] uvant ed 1 nfl uenza
v ac cifEciRdasavelbas 23] othes aererpnieris.| ag @pedsd \Eie dinmenelagiadly- effegiéye amaydti) t s |

Vac Gk RemA0 931 iR ladftdmtratife 3f thaimdunt %o 45 8diviRial Qﬁh&?qﬁ ‘ri\éﬂ'{g e 40@3 Bp% FLUAD( t m)
influenza virus trivalent subunit vaccine. Particularly preferre adj uvant s
f or Resteofiarseripfe iceffRgtivd for terimenter prayaptionobhis pmoirwaties depending upos thePr ef er r ed
submj i h<d: . l:Si . i nar t
SOy RSP 054 0158 ECE) Bl AUIAOSHURS S
subnindivisivalgp beitreaigd (eg romhiugian pricetet piimatagerd), 586 capeciypfaheindjvidals- 1. 0% w v

T : . ' d/ar.0 25-1.0% S
s o R R A A R i O
, " " "vagting, thafreating ogterts)adesdmeat afith¢ mdicalcghatmn wndyother rakbvani factod- It is

1'-2 -di yl -5" - gl r.o- 3- . huydroxyphosphaophar.yl oxy): e | am ne
(M]'Pe-xlB t‘%)aa#h(l%lr {hgxaénr?gl flte,glllt/ﬁazl 'S uabrr?llaclt} P’%i B5t -rflrllf%emt/g tecrane%u‘%g‘ix%ﬂwé E%/Wllg as " M-59"
(I ntrentirttrialnal Publ i cati on No. W90/ 14837; US Patent Nos.

Further components of the composition

The composition of the invention will typically, in addition to the components mentioned above,
comprise one or more ‘pharmaceutically acceptable carriers’, which include any carrier that does
not itself induce the production of antibodies harmful to the individual receiving the
composition. Suitable carriers are typically large, slowly metabolised macromolecules such as
proteins, polysaccharides, polylactic acids, polyglycolic acids, polymeric amino acids, amino
acid copolymers, and lipid aggregates (such as oil droplets or liposomes). Such carriers are well
known to those of ordinary skill in the art. The vaccines may also contain diluents, such as water,
saline, glycerol, efc. Additionally, auxiliary substances, such as wetting or emulsifying agents,
pH buffering substances, and the like, may be present. A thorough discussion of

pharmaceutically acceptable excipients is available in reference 18.
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6, 299, 884 and 6, 451, 325, incorporated herein by reference in their
entireties; and Ot et ah, "M59 -Design and Evaluation of a Safe and

Pot ent Adyowvass/138@ms Hunman Vacci nes" in Vacci ne Design: Poe/uSeimenigsoand
Adj uyan r h (Powell, MF. and Newran, M. eds.) Plenum Press, New
Yor ky"%ﬁ%’ﬁé\%‘é‘g%z"ﬁ%mgga) MF59 contains 4-5% w v Squal ene (e.g. 4.3%,

0. 25V@cchfits Wiy theve presdd ( invintioandhad. 586 wdmrinSpasd 8b ( cogjudmidn opith obthkt v
contains varjous ampunts of .MIP-PE, fornul ated into.subm cron, particles
ot ngEoRRBfT SR 18 B SABPOSSPS U QGRS (§F GRBRR di oo
Newt adjuvavify for beerwigk@asplventidvliRclitfe, bityardaet [in@B@ &, ohdlo@Rord BB tolRfwigbout  0-
500 /d% e, nore preferably 0-250 ng/dose and nost preferably, 0-100

ny/ dgegg’ lofsed her ei n, the term"M59-0" refers to the above subm cron
oi Il -in-water emul sion | acking MIP-PE, while the term MF59- MTP denotes a

f or mdi Mirergh ComainimgorranasionTP- PE. For i nstance, "MF59- 100" contains 100 ny
MTP- r i i R0 DBV AHARIGS B0 eRioh ihdhidtGhfibrfmu! Si on
for 1Signee}i) ecﬁglg%?lgq%n g?lﬁg&zsugg/%:[gv(g squa%t.gnvea,.o.zlg%ﬁ\?v?vo vlveég%ae 1(tra , and
0. 758ty suclspa alugdunajsalimendogsddiumm gilisy Thar vpRtionVigeludesonineral saltsrsirelr an

oi |- r l.S1 i 7 t al.nl % squal ene,
0. 4ok R (T N BBt phoseR, K0P om0, S 01 S,

m cr eflfaigs,d¥cz blg. isert haptessuboi Soaf diac@malasigon. (19F)sdMBRwiH oNewmam I8BIY Sd

for ' t nel ud h . - 400 MIP- PE per_ dose.
subm P Pnblf o BRHET se MR b beCL o] R YOIRERRE

i muplospliatibet & iydegélet sljuaog bpgealiyvéthyan pegpsd deshe flosphasy, with tie

conposi tio .are descrihed jn detail J.n International .Publicatjon No. _
venor sy R SRR ROk BB i ABOBHAE 2 VRAFR e her ei n
by r&fthe e being tphefertede Mhe mirer# Sont4Ininp lcempositican Rthy 2@ e fyamilatédhsA) anﬂ

i nconpl.et e. Fr.eund' | t (IFA) nmay al so be used as adjuvants in the

i nvenﬂlgﬁf’f@m§3€6@P§?&—Zg:{%i ations Saponin formul ations, may al so be used
as adjuniamt Saltsnmby e iinleddd @MvacSRB T hS idkhtich hRhahal BgaAds @ AP ipf sterol
glyc i‘ivde r},g t iterlp(?noi d glycosides that are found in the bark, |eaves,
stenge, ?68?9[225‘ r}odlé‘\gé’ﬁ PBwers of a w de range of plant species. Saponin
fromthe bark of the Quillaia saponaria Mlina tree have been w dely

studje dj yvants. Saponin can_al so be comercially obtained from Sm | ax
or na rﬁg’(’%i}’rtg%\b‘#j}‘ﬁ“é)s,al‘@’ﬁ’%‘gﬁ)‘ﬁw?‘éoﬁani culata (brides veil), and Saponaria
officianalis (soap root). Saponin adjuvant formulations include purified
formul ati ons, such as @21, as well as lipid formul ati ons, such as | SCOVs.
Sapofii n c@hﬁ@gi’st"i”éns have been purified using H gh Performance Thin Layer

Chr ogRlR@IsRAmpositions suitable for use as adjuvants in the invention include squalene-water

emulsions, such as MF59 (5% Squalene, 0.5% Tween 80, and 0.5% Span 85, formulated into
submicron particles using a microfluidizer). See WO090/14837. See also, Frey et al.,
“Comparison of the safety, tolerability, and immunogenicity of a MF59-adjuvanted influenza
vaccine and a non-adjuvanted influenza vaccine in non-elderly adults”, Vaccine (2003) 21:4234-

4237. MF59 is used as the adjuvant in the FLUAD™ influenza virus trivalent subunit vaccine.

Particularly preferred adjuvants for use in the compositions are submicron oil-inwater emulsions.
Preferred submicron oil-in-water emulsions for use herein are squalene/water emulsions
optionally containing varying amounts of MTP-PE, such as a submicron oil-in-water emulsion
containing 4-5% w/v squalene, 0.25-1.0% w/v Tween 80 ™ (polyoxyelthylenesorbitan

monooleate), and/or 0.25-1.0% Span 85™ (sorbitan trioleate), and, optionally, N-acetylmuramyl-
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(HP-LC) and Reversed Phase Hi gh Perfornmance Liquid Chronmatography
(RP-HPLC). Specific purified fractions using these techni ques have been
i dentifi ewozmmzmmmng QS7, Bl7, 618, B21, QA QH Bramasedie18504

i scl anaiD toRRa BRI e 28 2 -y RIR S B e 37 L 2T ons nay al 2o
corrphmsslenxaplmsmmrybw)aetaﬁammL(MTR&PE), f(ns emmm%é;&ﬂ&a)cro&oilﬂm-wa&: f)ng of
S i e e S S R S M R S T

phos@ae9, 8% ahdsﬁ;etﬁl 305, moqmlrmd Hytbiatbyarfdrait e o ah@ambaaﬂdd@hc‘ela@kl ne Any

ror o T SEie g SRSt SRR e A% e MBSV MG | B PUtO004.

V\096D&s1§ril, JThamde@hBBZﬁQant Qppidanm(Powell] WEF.| ﬁam@vrﬁay Mg, eayatchuaf

dd 7621, Ar d I t of
CapohtR DY adp Ty by 279D Bnaa (- BEPIY Suplegh(c e o

S ap ORWTREHBA ™G, 39%/v. SpAR ¥ e Gad oBrdﬂng@dntaY&roénB’@strﬁmts(o'lf%?ﬁ)-PE
3 2:247-271. See al so Sjol ander, et ah, "Uptake and adjuvant activity of

or al fojmulated e sebraision maricks disingeamicveiluidizee such asdVledrd dd0 Drmuigrofeidizerer y
R 3 VLP
evi R dThRA3) NSwion A3 3For am Meem?\rﬁ%l?)n ﬁlegﬁ %rgarﬁgﬁrfa lof it §-VLPS)

Virosones and Virus Like Particl used as adjuvants in
t he $¢vegidossn morhewéerahly We230r Bs/dgs@rmlldamw reefetablyn Ocl9@ jog/dover As pisat ei ns from

a vi ﬁéf Q:Hé {eﬂﬁ' IL/IItF§9 (BQFQ?érQ?odthQ I:‘1bov(3rsv.r1’g'lm1 8 g)ll\% ggte?elg l%% Sac% gh\%{“P g@ﬁy are

genera y non- ogeni ¢, non-replicating and gener tain any
of tWhllenﬁnt itarm MF ﬁ.‘&M’JQ’edmn‘es a'lfbmnﬂatmalthap cattahn B TPaBE. For fresemod) i"NEs9- y

prod at e | e viruses. se viral proteins suitable for
(e i omlinsri2b Y MHEE i Are i 55 G MERGs Fanlte RibRIco PIRBYSERY v us
( sucémasionforQise Névkin, EBRaALS 1.3% B/Wiguend 996, RS TRES U™ CARDI BoPwRL €i ns) ,
Hepatitis E virus, measl es virus, Sindbis virus, Rotavirus, Foot-and-Muth

Di sedga 857" and, OPR@mallaMTEré’E Kot swsthier submieron m!rrmawat@apmulsmms WIR76salsoHl V,
RNA- e oat ,d r t el AP205
phaglgn)%’l % %"@( sugﬁlﬁné% lreg?igép%}s)o r%)% Orer C' ckgdog?algméﬁ scussed

f ur thexl, iamd ﬂﬁMlDB,Zall&Bﬁncr\ﬁ‘ﬂIﬁB{z@dZMBh suBIlﬂd:r(N erkwlslan GWHBnMTlOdEﬂB%’SI &

Rec Lpan a i Partl cles as an Oral Vacci ne Vehicle

Pr eg@ﬁﬁ’d G‘e&} At 1%%?56&@] *15 OB\ P8 M B EEPedesgn:  Lenz et ah,
"Papil l omarivurs-Li ke Particles Induce Acute Activation of Dendritic

Cel | Swbmigren pikdn-water ¢mlsions, oepphqds 00mpkiae e -sEB8&Bnd Pimuwstmulating 4e@ak,| ul ar

I MUREH g?ﬁﬁ%ﬁ@%eﬁtfﬂey%ﬂse ﬁr{hé Lcﬂﬁ@o\éﬁloﬁts afe"!F\erbjed QH Id tal_ksl‘f%1 lh]it at}c/)(r)lglunt eers
Publication No. W090/14837 and US Patent Nos. 6,299,884 and 6,45 1,325, incorporated herein

by reference in their entireties. Complete Freund’s adjuvant (CFA) and incomplete Freund’s

adjuvant (IFA) may also be used as adjuvants in the invention.

C. Saponin Formulations

Saponin formulations, may also be used as adjuvants in the invention. Saponins are a
heterologous group of sterol glycosides and triterpenoid glycosides that are found in the bark,
leaves, stems, roots and even flowers of a wide range of plant species. Saponin from the bark of
the Quillaia saponaria Molina tree have been widely studied as adjuvants. Saponin can also be

commercially obtained from Smilax ornata (sarsaprilla), Gypsophilla paniculata (brides veil),
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| mmuni zed with Reconbi nant HPV-16 LI Virus-Like Particles", Journal of
I nfectious D seases (2003) 188:327-338; and Gerber et al, "Human
Papi | | omewoi2ses/iBoous- Li ke Particles Are Efficient Oral pomuse@ensssehen

Coa ni gy t. nt R192G or

RSl B ey 51308, Sainil kB oy bR B AR, CCucsea
furtifmefnulampnsa‘suph ex@b3l, es well asdipidformhlatidnNesncHecISE@OMygyy Pl atforns in the
Devel opnent of Vaccines for the Future", Vaccine (2002) 20:B10 - B16.

I mms@bﬁme;ahipamm Haees:@mtpuhﬂémmmigu@aztanﬁanwmmyérl @lr}%a@ﬁﬁ d as t he
subuni r {51 n del i ver ﬁ_ésyst emin the intranasal trival ent

pr oddi pyersed, Phase diigh Berformgnge hgeid i Gheomaiogsaplyy) (RE-IBPLE). §B?°1fé?nd t he
| NFLMWB@d REddR6rtsMisin)y BEMCtechdiqueBaalE béd! idfti i CieRuRt &¥7, 'd@tﬁ ‘QsﬁigAdl uvants

suitable for use in the invention include bacterial ~or Hicrobial

der i Qe WIE-As (HrBaznd QENC.Nsplorably ehegapenimiy Q831 of msthodrftneduetiompt

| I d A
L el A LB PRI P

nnno‘ib‘ﬁ’@é%ﬁh@lﬁﬂerqlK%ﬁ?&/@%ﬁ&7ﬁ9)4 5 or 6 acylated chains. A preferred "snal |
particle” formof 3 De-O acyl ated monophosphoryl lipid Ais disclosed in EP
0 68C%omkidatioBsl odf §apmahst apdirdhblelstelsﬂs oin BdMkd ao efosmaldiquen pargibles Q:ab@l sterile

filt dthr ra ee EP 0.689 4 non-t oxi c
Lps R R e Gomis (ReBanoBERBS Poich it Hoieiins tabosginbin i noa !

gl ugthesphatidydethptotmiabephdghitidtldhotie. Ang knmn 5;ﬂp%nm5ﬁﬁ‘ bd akwasianseovms! . (1999)

Bi o 9:2273-2278. I I pi

dler %fg’fm%&‘/%m‘ ‘12698’9? 9‘é’§‘°¥?fozf)q2'ﬁ|g &PQ' G‘H{ @@hgféwé‘recgﬁhers uch as

OM 1dedcribelihin mwg%demmﬂdlf%d exeﬂugbm?ng&m@hlgh El@tItS@thS nfdytbel 74, a Nte\r/]v
Adj uyant tenti n Use nduces a Protective Response wi
Adlmu V%‘f‘@%uéwwqaﬁgﬁtﬁée'@%f’%@9%07%&1'&m nal Fragment 242-310 fromthe
circumsporozoite protein of Plasnodi um berghei”, Vaccine (2003)

21: 248%yiomofi the davelepapank of saporin based adjuyatissea be f«deBarrndwée‘éIS@@M t he

i or ki P mnmagm i QAn @S, AMbAAE qls%ﬁ@h& drf REALS (19034 047. 27Ya§§' ne (2003)

21: 836-842. stimul atory onucleoti d mul a
ol i gihmﬁlloéiodfbrdétsals Upédisk eind @d}uuaé agkivitydpfueralipt slehmreﬁmpmmwend iISEOMncI ude

Eﬁ%@g |1at’e &@gfzégglfrﬁ%%me%Rg\qgwsaa%ﬁgﬂjﬁg_a sequence contai ning an

D. Virosomes and Virus Like Particles (VLPs)

Virosomes and Virus Like Particles (VLPs) can also be used as adjuvants in the invention. These
structures generally contain one or more proteins from a virus optionally combined or formulated
with a phospholipid. They are generally non-pathogenic, non-replicating and generally do not
contain any of the native viral genome. The viral proteins may be recombinantly produced or
isolated from whole viruses. These viral proteins suitable for use in virosomes or VLPs include
proteins derived from influenza virus (such as HA or NA), Hepatitis B virus (such as core or
capsid proteins), Hepatitis E virus, measles virus, Sindbis virus, Rotavirus, Foot-and-Mouth
Disease virus, Retrovirus, Norwalk virus, human Papilloma virus, HIV, RNA-phages, QB-phage
(such as coat proteins), GA-phage, fr-phage, AP205 phage, and Ty (such as retrotransposon Ty
protein pl). VLPs are discussed further in W003/024480, W003/024481, and Niikura et al.,
“Chimeric Recombinant Hepatitis E Virus-Like Particles as an Oral Vaccine Vehicle Presenting
Foreign Epitopes”, Virology (2002) 293:273-280; Lenz et al., “Papillomarivurs-Like Particles
Induce Acute Activation of Dendritic Cells”, Journal of Immunology (2001) 5246-5355; Pinto,
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foll owed by guanosi ne and |inked by a phosphate bond). Bacterial double
stranded RNA oroligonucl eoti des containing palindromc or poly(dGg
sequenceswbaves/Bk®a@ been shown to be i mrunosti nul at ory. PETAISEG01850£an
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and UﬁleﬁN’FEUVAP@PL@SﬂQ&o&&% The CpG sequence nay be di rect ed to TLR9, such
as the notif GICGIT or TTCGIT. See Kandimalla, et al., "Toll-like receptor

9 m Iat cyt oki ne i nduction by novel synthetic CpG
%u (Igégerﬁpc{ggf%@oc?}g%eg%agﬂégactl ons (2003) 3_1 (part 3): 654-658. The
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a QDG(Bmxz%xﬁtzaé&d)f@ﬁrﬁvﬁa@Mhpd}ﬁW@ﬁmPS Bl ackwell et al.
uced Man | ¢ Protein- oduction is
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(2002), 23 64- 65 and WOOL1/ 95935. Prefera is a G

Pr ef er'diif "ef% ranathpertisle” donsn el ¢ PoPé.‘/kaged@&ﬂﬁl@Phqs&ewﬂl Ah%t@lsqlmdglE%nd is

acces9idsb e sh osychesRRl PhrticRTOSNSINION are%a‘lloé?ﬁhéﬁ/to BQeriP Fielel IRBHEH got | de
sequences may be attached at their 3' ends to form"i munoners See, for

exanpPeZ iR ragmbiancei(seg) EP 0 89ohifr Wtharr nemrioxiss LPR  dpyizatives ginaluds eot i des
:f f ec}nthﬁHéEt%%Hl %E@A%Bfnlé’sﬂsﬁc‘ﬁ' Js%mmo%ﬁ@p ﬂlg&gl%lnléé)&ogﬂéfegééwaﬁgg émal la, et

., "Toll-1iké receptor 9. nod tion o recogni tion and cytokin

i nducm9b§eer¥©b’@m§w{ ﬂ@??)cﬁl@ﬁ\@mﬂém Lpit 82R&NRHW. Soci ety Transactions
(2003) 3 I (part 3):664-658;, Bhagat et al, "CpG
(2) Lipid 4 Derivatives

Lipid A derivatives include derivatives of lipid A from Escherichia coli such as OM-174. OM-
174 is described for example in Meraldi et al., “OM-174, a New Adjuvant with a Potential for
Human Use, Induces a Protective Response with Administered with the Synthetic C-Terminal
Fragment 242-310 from the circumsporozoite protein of Plasmodium berghei”, Vaccine (2003)
21:2485-2491; and Pajak, et al., “The Adjuvant OM-174 induces both the migration and

maturation of murine dendritic cells in vivo”, Vaccine (2003) 21:836-842.

(3) Immunostimulatory oligonucleotides
Immunostimulatory oligonucleotides suitable for use as adjuvants in the invention include
nucleotide sequences containing a CpG motif (a sequence containing an unmethylated cytosine

followed by guanosine and linked by a phosphate bond). Bacterial double stranded RNA or
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pent a- and hexadeoxyri bonucl eoti des as potent i nmunonodul atory agents" BBRC
(2003) 300: 853-861 and W03/ 035836. Preferably the adjuvant is CpG Even
nor e prefwoabdeyr3sdone adj uvant is Alum and CpG or Al OH ardT@306(048504

0p. r PRERSPEAAE chRnfiE ARaRRHET Gl Sl BRe lE B8 e 1M Cea o

adj uvanmsnosnmnhm)ry nvention. Preferably, the protein is der| ved fromE. coli
(i .e., E. coli heat labile enterotoxin "LT), cholera ("CT"), or pertussis

(" PT" )The €96’ sl lr@iudeﬂhawide%bdﬁmtldmsmaygsashem& h@a&shlaﬁmﬁéat@%eﬁ'ééuoﬁgil uvants
is described in WO5/17211 and as_ parenteral juvants in

Pr ef eBhrap be drublgirardsed or single-srandsd; Ppticmallyy thﬁﬁ%ﬁ?%‘mﬁy he rqpirac%wth LT R72,

and LERan@8Gsudhss USGedk 7@%@9%%1: abdeNGaddhInS ARG, dﬁm eBﬂ gﬁ&ﬂ%ﬁé' vati es
t hereof, particularly 3 and LTR72, as adj uvants can In the
foll owﬂgotxd@fr@qtﬁrre@gmt@acwﬂsm \esigm ands dgysdepntent af [pptent @nmpwmdgut

refer %ng&e&symbrmcleenaéﬁ%%émg%m %ﬁsﬁnctBsk&mnde&u ! romé;he%@?f\%& ant of

Heat - Labi |l e Ent er ot oxi scherichi"a col i
Pept i &Swﬂﬂl@@}% M) EPIBrA400DMO0R/2085 T Qndaﬁ\éDWéfﬁ éowmldsmfmoémlc)n after

Coapptheg Lk ﬁﬁrﬁjﬁéhﬂ;?ffec{ Eg\ﬁgéb gﬂ@nﬁagotfdm%lttﬂer(c%sggs%gd i

70(6):3012-301 i zza vaccl nes: non toxic erllei}gatlves of
LT andCIZfF r@@lffi‘rﬂh@sfetiveangrgdﬁexntig bactb@ai@ktn@ﬁ’ZO@dtﬁwelMccﬁ&ﬁd(M)L ,9(7P| &321a et al,

LTK6 | I . J.
T RN TR
Tr ansiibtheprsitis B Surfmstmnngm amd GpiG DNBAJEM S ahmmme@ dnd Médidail Ngcrﬁbﬁolbgy(l ns,

Subuni | vant nf i gn. i 0

o8 9) CLTRESEII BN O BY Rjcne P C B ARl KO B0 R 1

Toxi nPﬂt@ntl\és6Ef29é@St| ve I\/Ucosal Adj uvants for Nasal Delivery of an Acellular

Pertussis Vaccine: Differential Effects of the Nontoxic AB Conpl ex and

Enzy meh&TplGvickilen@® mbl| beaditbolaZo QalR9S sudnseiié nfilif AL TMapiTnedrid 89

67(12):6270-6280; Partidos et al., "Heat-|abile enterotoxin of Escherichia
coli &andimalla. ef gl oldiksdresamtos %@N@@%@ﬁfﬁﬁw@ﬁm@né regtokingriaductien byd

cytot ﬁéﬂ'eq? syntifeit CpGaMPRNS B%ch&nlcﬂtgo@i@grsﬁéﬂs&tﬁﬁs {2893 Y1 lz(?ﬂt £)4 @5*‘@?8‘ €Fhe

peptides”,” I mmunol . Letf 209- 21 Peppol oni

of t h@pﬁsse%fl@%w)abecmeplﬁﬁé%rtmqha:mglae lénm@m@ mebonsasugafea Gng- PsDDbhgr

ad] Uvﬁ'?ﬁa'%/ H(echliorb %e‘éﬁﬁef‘éﬂnd%g ¥ ﬁrc¥ll ?Js aﬁ%gh&eagC G@@W%dgggg’b%@]%

2(2):285-293; and Pine et al nt rana I nmunr zati on
i nfl uOWNs araclischsed il Blackwethx i @led Crpﬁtz’érﬁmdumd Mempcyta JFNegamntadnditeibté n fr om

Eschep} gl 8o q‘?&)duc{u’mﬂi@ RL gulgted %9%159111%5%8 deB§r?dr{t1% 08&) 1%? (hl-:d %I}N-%l%ﬁa”? 7.0

Immunol. (2003) 170(8):4061-4068; Krieg, “From A to Z on CpG”, TRENDS in Immunology
(2002) 23(2): 64-65 and WO01/95935. Preferably, the CpG is a CpG-A ODN.

ants

Preferably, the CpG oligonucleotide is constructed so that the 5’ end is accessible for receptor
recognition. Optionally, two CpG oligonucleotide sequences may be attached at their 3’ ends to
form “immunomers”. See, for example, Kandimalla, et al., “Secondary structures in CpG
oligonucleotides affect immunostimulatory activity”, BBRC (2003) 306:948-953; Kandimalla, et
al., “Toll-like receptor 9: modulation of recognition and cytokine induction by novel synthetic
GpG DNAs”, Biochemical Society Transactions (2003) 31(part 3):664-658; Bhagat et al., “CpG
penta- and hexadeoxyribonucleotides as potent immunomodulatory agents” BBRC (2003)
300:853-861 and WO03/035836.
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Nunerical reference for amno acid substitutions is preferably based on the
alignments of the A and B subunits of ADP-ribosylating toxins set forth in
Doneni ghiwbD 20d46/38004 Mol . M crobiol (1995) 15(6): 1165-1ptéms2ewecssbs cal ly

o UTRE POy U Y ChE. BYADEGe et b plighy A BUTYRLAG f e e

MucoaatiieGpGres Bi oadhesi ves and nmucoadhesi ves may al so be used as adjuvants
in the invention. Suitable bioadhesives include esterified hyaluronic acid

mcr ogﬁh@?&&b&sﬁaﬂg@m@m Bhd §et88e)] Briv&od the/Bgt €. 70: 267- 276) or
nucoad esives such as cross-1jnked derivatives of poly (aeryHc acid),

pol yvPask ‘I’“aéIAQ?n‘a‘I’OSYBBII'%ﬁ\W"ﬁ@Pnddiﬁ%i'ﬁqdcflﬁﬁéamﬁ%‘lh%%@%‘?q #ed apifuvants in

car boems M b @kéfwara@eme gytél@mnamfrslﬁ rE \eazs g\e@ fcbﬁ heR flavi¥nRltiiPe used
juvants in nventio croparticles

M cr odaT)t Fhelerg (nﬁ“g”)apé aem@maéé’&” ”égnﬁ’d‘fsﬁ\ﬁ&rﬁeéoxifwdtfh@ﬂﬂb@@rﬂ%ﬂnértOXlnS as
Mecr Oﬂﬁééshlcécg&aﬁ{SQS d@scﬂﬁé& inCngmaLPQrmst areri'tg}m iandl i Eergglg ymre

preferably Onmto ~30nm i n di aneter, most pPeferabl nmto ~10nm
i n di BisErahly, thendiwantis o detaxified L“éllrgltquﬁaltchais éTHi@dé@r&HamchE&tPZﬂ@ﬁhQ oxi ¢

(e.9.u@ qroly égfbammgxoﬁ%' et de%xﬁghydaxwt@§<nl%mo¥ r#aﬁlc"ﬁﬁtkl? KBOLYPEFhoest er

a pol yanhydri caprol actone, etc act | e Co- glycollde)
are pRé}easr %Cﬂuvaobt ¢aonla°1 fcylnd rleath@cﬂoltomvmawferanqwag@tch | whiclhas gedifsally ace

(53T, 6B B B CHBBRIBOITAI PAE 4Fe oo My BFIGREL
sui t abthdlefEnterotorinad Ead]euvlam@h Bnabnchssioy Abidity cpfrPepﬁdePAnmns oEliclt, 96 406, US
oo g BePSSPn S FRLL BRLSRRS 0, 00
i nvenIrmromityr(@DQﬂj Q_@BQI»@(HBh&lmnet @1, MsosaMcqmésym«ytekia;deﬂmlvesmfdrE
V005! 1 e U AL RS b SRl yeev ek L eng sl o
pol yoWgoerhhlgdsd!wJ_LﬁrhMyfeaéjt foe cEnica] tigd4 dnt. SUvIEG Miarvbil (21)00))1&0)(41&1456%\1\4 th at
T Y M R T S T T T N e
gr oupExqjmliys)Symd*ty hﬁiﬂ@nﬁ}atelda@LB’Wam@’f hefectionaud BhiduBly (2000) 68(9):5306-5313;
e S5 LBl Sl S YO e St el P
pol y oy elaii | Bdieer3ofl aaUkdlilular Pertussis Vaccine: Differential Effects of the Nontoxic AB
Complex and Enzyme Activity on Thl and Th2 Cells” Infection and Immunity (1999)
67(12):6270-6280; Partidos et al., “Heat-labile enterotoxin of Escherichia coli and its site-
directed mutant LTK63 enhance the proliferative and cytotoxic T-cell responses to intranasally
co-immunized synthetic peptides”, Immunol. Lett. (1999) 67(3):209-216; Peppoloni et al.,
“Mutants of the Escherichia coli heat-labile enterotoxin as safe and strong adjuvants for
intranasal delivery of vaccines”, Vaccines (2003) 2(2):285-293; and Pine er al., (2002)
“Intranasal immunization with influenza vaccine and a detoxified mutant of heat labile
enterotoxin from Escherichia coli (LTK63)” J. Control Release (2002) 85(1-3):263-270.
Numerical reference for amino acid substitutions is preferably based on the alignments of the A
and B subunits of ADP-ribosylating toxins set forth in Domenighini et al., Mol. Microbiol
(1995) 15(6):1165-1167, speciﬁcally incorporated herein by reference in its entirety.

Preferably the adjuvant is LTK63. Preferably the adjuvant is LTK72.

-52-



ether.J Poly hazene (PCPP) PCPP formnul i
) ations are descr d, f
g)é:ggl e, t‘&ﬂ ﬁ?ﬁ%ﬁ?@ﬁov et ah, "Preparation of hydrogel rr?gF@gg??g/lﬂ&%‘by
1o rF\?/);;l i ogag};e ggsueous pol yphophazene solutions”, Biomaterials (1998)
sikls amtMrRagpdiesiwes ah, "Protein Rel ease from Pol yphosphazene

mf. ;Im%?sn b?sf\%\é sanggﬁ‘%tﬂaéﬁes ¥§3 Hé?/ Rg ﬁé"’u&e@lg%%d_]ﬁ\tan(s&h th8 Gaved6on. KSuitable

anyl d
'(?hﬂ}ﬁﬁ’éawﬁ“ mamdaektmmed\maqungqrm&g‘%p éiés g@(ﬁ? ‘f( q%gsf ,f}: rﬁ%%le uvant s
g@ﬁf&% @W%’% Akl 17 Rk deriva3i0ed wm(a@ymmmid)myym)and

Nl-aclet7;9F soglutam nyl - | -
1'-2' - gidal ommyi W&lﬁd@rep-po%mhﬁr@ﬁ%/éh@)scﬁ}?hﬁ’?‘g‘;lgtgylfelg‘[“ﬁ?I Chitesan P8 pe) . L.

| m dazoqui nol one
for us@nmvewﬁqegfm%ﬁ%% IR B | g I ng 05 homol ogues.

descri bed further in Stanle "
y, "lImquinod and the im dazoqu
rzn;cganGsm Gficapitsfesand therapeutl c potential”™ din Exp qDelr Rg!tglne?ZOOZ)
(7):571-577 and Jones, "Resiquinod 3M', Curr Opin Investig Drugs (2003)

4(2):214-218. The invention nay al A50E
one or Mimemrtifestrhay alef} b uspdns ja m@fmg‘gg&%ﬂ@ @r@ ‘Sx;“(fl&aérlr‘%:ﬂk?eO&Jc e foI61It EWIOT’IQ

ad uvanm rqposllsb AN% %@P H&E réf&aﬁlp&zomnb|~anpm(m)dlan§ap@n¢ moghd an

oil-in- Centl 9/

non to ﬂe&rmﬁﬁﬂnﬂl/gin i & élaflfé@ §m€(d)sfé Om nﬂ'%g@')g b‘??@ﬁ“i%ﬁ‘gdn?n
(4) a §%&%ﬁi° (e{% 8&@9?3'&0 g%cp gLi)erd }/r%l}llg@;(o%ﬁg[uWrwB:dME’L)a polyorthvebiest &r ol ;
(\Woo8/ 53195&),&“(35) acpmmcapmlamm ofic Bdih \Rkachtﬁdgg%%%ﬁ%‘i‘e % eré’%%rﬁeéli or

oil-in-wate (63583/'5
ohd ovenaly Fotedlo %x&%%%gatﬁgfﬁ@%%?fa%ﬂﬁe B S ot hoen ‘é’é‘&?‘%g?/f’%g%

ELErPn'sﬁrﬁQE %& Wit yozeionik. d@grgertnench by CII)- ei ther microfluidized into a
) lecron enu s! on or vortexed to generate a | arger particle size enulsion
[{)51. oAd) uvant system (RAS), (R bi | mmunochem containing 2% -

Squal eng, 2% Tween 80,
fromt }fem@pba p’g lipnsene lfqrﬁ‘ﬁl?ndnsos%%alﬁe fo%geeasba%ﬁﬁlgﬁtk Al L&ibedVd Us oomanent s

6,090,406, US Patent No. 5,916,588, and EP 0626 169.
L Polyoxyethylene ether and Polyoxyethylene Ester Formulations

Adjuvants suitable for use in the invention include polyoxyethylene ethers and polyoxyethylene
esters. ' W099/52549. Such formulations further include polyoxyethylene sorbitan ester
surfactants in combination with an octoxynol (W001/21207) as well as polyoxyethylene alkyl

ethers or ester surfactants in combination with at least one additional non-ionic surfactant such as

an octoxynol (WO01/21152).

Preferred polyoxyethylene ethers are selected from the following group: polyoxyethylene-9-
lauryl ether (laureth 9), polyoxyethylene-9-steoryl ether, polyoxytheylene-8- steoryl ether,
polyoxyethylene-4-lauryl ether, polyoxyethylene-35-lauryl ether, and polyoxyethylene-23- -lauryl

ether.
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nonophosphorylipid A (MPL), trehal ose dinycolate (TDM, and cell wall

skel eton (CWB), preferably MPL + CA8 (Detox(tm); and(8) one or nore

m neral swbtoe(ssmhb as an al umi num salt) + a non-toxic eerivsadocwessof LPS
(such Mﬂ A{_};@ umsalts and MF59 are preferred adjuvants for use
with Inj e’?qu’ Rt e Iﬁza vacci nes. Bacterial toxins and bi oadhesives are
pr ef ePCEH fam}ulatmm gref descrited, fuir telample,ois A ddyianie/ ietvﬁ’r é‘@repataﬁbmeﬁ hydogeh as
nasal vacel

d ors H sui tabl e
For - uiaEPHEEs by Mre VTR, or BT ROL Rl hoBhREr iy Rradetiga L poR) 35
i nt er BRUG-NIS 4rel. Bayné lez bi., TRro@in Réleabe ﬂoh*;} Polybﬂ.oslﬁhazétie- ]Y/I_atrlclles ’J-_?Adv.e]lc)ﬁlg) : 4
i nterfer.ons macr ophage col ony stinulating factor, an
tunorbﬁéﬁer% %‘e‘?éwg)rﬁ(é\é&%g]r?%prot eins The Chlanydia trachomatis antigens
used in the invention nmay be present in the conmposition as individual
separ & dupswypeniideties. Ceneral |y, the recombinant fusion proteins of the
Pr eseffahHvest merran@r assoaﬁtgae% Re %Iajp\lfmsqn Y %smimgaﬁcgemg e!#;gs tagged
f usi on protein. prefera east
8, 9, mugamyj- L-th&@nylﬂé-lsoghltan!ﬂﬁe (the; MliB’); Mgcetﬂglounurzmyl btlanytrd-isoglitgeine ar e
expr ezr?o@ (iglgﬁ él ngl. &e%mﬁ{?ﬁ \- ;ﬁlgg rZ‘iaiE(&hﬁtﬁnmplrylba[lélrﬁlne P ? )ﬁp&galh}%g anyb rid

pol yp er two “princrp vantrages e that may
be ungg' oS- @drwmdsyh%ﬂpxsé@ﬂadhmineMTﬂ?Rmn can be assisted by adding a
suitabl e hybrid partner that overcones the problem second, commerci al
nmanuf actmii@oipsndbmetdnijoaddsas onl'y one expression and purification need be
enpl oyed in order to .produce two. polypeptides which are both antigenically
usef ul%xaq”ﬁle% IHEEB%P%‘RFOIB"PC ?WOF“B‘Iiﬁp%\?%'ﬂ@ i ust gdiuv RS In theriRyesfibGfs pe made
to Sermuaiméd asmda ifsi hémoRgnaY adesited P furfheF OMGFStzBl@S anSeaAE &RF Q&r group,
Ser ovar, K as, a third serovar group, Serovar F as a fourth serovar group,
Ser ov #pidggogquinglopgs; mgchagjsgy, of 2 %PB&Bd thegapepfigypofgntia 591%’1 KtmDsaral 42003} oup,

Ser ov a_vgr?]msm 8 V&R NReSIGEMR 38O OPIINRAEIL Yigs(2668) a@)%&bis Ser ovar
group. e hybrid polypeptlde may conprise two or nore polypeptid

SCAUCHEE SuchifSh BE aldb! RnpHEL AYRAbingliRU Ry agyg@ro% H8! ¥ mblieot B j%wgn@ | nel udes
a conposition conprising a first amno aci d sequence and a <6 am no

aci d gleqtiléadc eboveh Eor iexansie,dthei f@lbwmgdacﬁmomdommsutmnaandy deqused deshar e

sel ected . nIgrom a Chlanydia trachomati s antigen or a fragnment thereof, such
as an L¢ antigen, of the first serovar group. Preferably, the flrst and
secongi)am nepaih endaOdiBMCRSer dindldien (WO99/t1241);

2) a saponin (e.g.., QS21) + a non-toxic LPS derivative (e.g. 3dMPL) (see W094/00153);

3) a saponin (e.g.., QS21) + a non-toxic LPS derivative (e.g. 3dMPL) + a cholesterol;

4) a saponin (e.g. QS21) +3dMPL + IL-12 (optionally + a sterol) (W098/57659);

(5)  combinations of 3dMPL with, for example, QS21 and/or oil-in-water emulsions (See
European patent applications 0835318, 0735898 and 0761231); .

(6) SAF, containing 10% Squalane, 0.4% Tween 80, 5% pluronic-block polymer L121, and
thr-MDP, either microfluidized into a submicron emulsion or vortexed to generate a larger
particle size emulsion.

(7)  Ribi™ adjuvant system (RAS), (Ribi Immunochem) containing 2% Squalene, 0.2%
Tween 80, and one or more bacterial cell wall components from the group consisting of
monophosphorylipid A (MPL), trehalose dimycolate (TDM), and cell wall skeleton (CWS),
preferably MPL + CWS (Detox™); and



pol ypepti de conprise different epitopes. The hybrid pol ypepti de may conprise
two or nore pol ypeptide sequences fromthe second serovar group.

Accor di ngg,2odeénssionvent i on i ncl udes a conposition conprmsirngztlfuﬁio'nssezt gm' no
aci d “sgquehce —a-Seeon ) i ence, Wwherei.n ,sali i an
secon gm’ %Ige %?ggre}égg%g%aess%gﬂrcg%g% é‘?:‘{nzlgﬂ?rsg Ea(ﬂ?flgo 1%Ildglr “fagﬁ% R]éffg% S
ant i géncloas AIPMIagnent t hereof, such as the LcrE antigen, of the second
serovar group. Preferably, the first and second am no acid sequences in the
hybri @lyBinyNesits aed Mg rars retfvred ediments &5iusepald. injppiablaypilyenza wmcgisespt | de may
CONPI Bateifd) Soihs HRE SidHhdRRP ok Bref@rbd CFRAnds I Ot Svithl fStosSIB-@MREGr OUP and
one or nore pol ypepti de sequences fromthe second serovar group.

Accor HRGeH1ES: SUghas nasa) ¥2ACin6H | ncl udes a conposition conprising a first amno
acid sequence and a second am no acid sequence, said first amno acid
sequette sHhwear sunfnopwdeladnd anydi a trachomati s antigen or a fragnent 4

t here ! s t Lcr tigen, fromthe. first _.serovar group and sai
secongﬁ‘“@a{lré%lﬁ ﬁgﬁgc?n Oéglzaécf}%ﬁ@eagfsgef?lg%f BGPTSR EH?I%WH?%WP@%W&?@? S5t i gen or
a fragnemrrletltiey @gf [L-3UER, db-4f Hes5,UEFd: [lafi} ILgEX) el‘cf)r'm’(fj&ﬂehﬁs seag:cmekfaem-ﬁyaL i
roup. Preferabl the first and second am_no acid sequences in the hybri
gol ygé‘ﬁfﬁ"a%ag(‘%g%ﬁ‘( %tgmﬁ?tfqgﬁcé?{c%“ BPPLISEOSIS/ELO T br i d pol ypept i de nmay
conprise one or nore the antigens of the invention, such as the LcrE

pol yp&ptiPBrdedstience(s) from across the Chlanydia trachomatis serovars.
Accor di ngl }/ t he invention includes a conposition conprising a first LcrE
am noThe Cllagwdigdracbomaty aatigens osed in threEnventioromay bel peeapt entbe corspasidiohias st ami no

aci d ( I I ia trachonati s igen or a

Fr agninIERE R a P FERDer, Blabehs (T AL A BTGB R B 884%Cec0na
an noimyentibnsegprepared asel @ET-6uiohporteia ahbrabiditagged Aclapedtéia. anti gen or a
fragnment thereof from Chlanydia trachonmatis Serovar D. Preferably, the
first and second am no acid sequences in the hybrid pol ypepti de conprise
di f f eHeweeergpeferpbys at lehsbiwodse. Q0BSA, 1 6,1798,8X 1@t NIR, a8, 1d, $LABLEITC €S 1Hem t wo,
t hree five, six, s or t

f even, .ei.ght. ni.ne en LerE Chl I a.

trac h%%@ﬁéé AHIEPTHE xS &r/%sfde??%% POIPPFPBQ? fhal faq }r)er&/ Bﬁyagpt@%gygw ng of
am nopalgpaptidecafén ces pfificpal hdv]lfhntagém €iest, eff %pdly’pepﬁdehﬂnht\/lﬁectj}l-w Fns@bl bty o
trachomati s, antigens are pr.e red.. Differen ri ol ypepti des nmay be
1 ot BGEEhET 15 (VR of 161 BHIFGT BIAIPEA, SR WL B b 5t RATEOS. (g
Ehlba'ngﬂbf&nt rsas@h%grmhin&/rcamtﬂlmmcfﬁwm%ﬁ%mf?a amlbnl'y fbnf"_@i estsflbtﬂril_n@ 'ﬂﬁriﬁc%ation g

.and/ or as a non- ri ol ypeptide. It is preferred,
hovevB e?i b%%glgioéfﬁg gﬁﬂr&‘déﬁﬁpﬁo ugsEe Bﬂlﬁl“éﬁﬂé?ﬁe‘?ehl%araBﬂ%ﬂl&fn&ﬁlbégseﬁﬂ-non- hybri d,
but not as both.

In the context of the following discussions, reference will be made to Serovar E as a first serovar
group, Serovar D as a second serovar group, Serovar K as a third serovar group, Serovar F as a
fourth serovar group, Serovar G as a fifth serovar group, Serovar H as a sixth serovar group,

Serovar I as a seventh serovar group, and Serovar J as an eight serovar group.

The hybrid polypeptide may comprise two or more polypeptide sequences from the first serovar
group. Accordingly, the invention includes a composition comprising a first amino acid sequence
and a second amino acid sequence, wherein said first and second amino acid sequences are
selected from a Chlamydia trachomatis antigen or a fragment thereof, such as an LcrE antigen,
of the first serovar group. Preferably, the first and second amino acid sequences in the hybrid

polypeptide comprise different epitopes.

-55-



Hybrid pol ypeptides can be represented by the formula NH -A-J-X-L-J
-B-COOH, wherein: X is an am no acid sequence of a Chlanydia trachonmatis
anti gen owvoaoéwdgiment thereof fromthe first serovar gregwustéve/osseond
serovar group or the third serovar group; L is an optional |inker am no
acid sequence; Ais an optional N-term nal am no acid sequence; B is an

opt i oriak I@ﬁ@rpniypajtidarrhm caoprite S@Q LE ey mﬂ;@eptldesseauenﬂes fromSthe Gecord 8, 9,
10, 11, 12, r 15, Lf a.-X- i et as,.a | eader tide segyence in
crs wirah e abrdbbomatyeRion e s d Fooog i tERPTRIner BSHS ity of of n.
I N sonequendadi areetioad ah® dckbsdquenge phediasaidi firkt dne sd}bh@hlﬁdlo%ﬁ%@queﬁ@ﬁ that of

the N-term.nus of the hybrid protein i.e. the
| 6o pUTETRILIYR S pfliaEchun i e b » (TR erohopt deledioi . xn
wil | hﬁtlglﬂ] dfttRcsecdid serovar gauy. PRf@atly, tie filed Ml ise@nabhidoesrekqReRs ifl@s and
i as noiety -A-. For each n instances of

using.the | er. . pepti de

{-x-LH¥ “qWﬁﬂ@PlﬁﬁFﬁﬁnﬁiﬁﬁégﬁﬁU@H@?S L- may be present or absent. For

i nst ance, mhen n=2 the hybrid may be NH2- Xi -Li-X 2-L2- COOH, NH2- Xi - X2- COOH,

NH2- Xi - Li - égggﬁ NH2- Xi - X2- L2- COOH, etc. Ljnker am no acid sequence(s)

-L- wilhe h¥‘gr}5’i Reptidremay, wmpr{se ope oraporg polypepiide seAusBres diorsthe figst sergyar 18, 17,

16, 1%roup4nd d56 orll%ore]ﬁolyp\}ﬁﬁ &ncez frofh the sec‘l)nd 3erofar %]-3 EXamhs ? HoENpri se
y- In

short 'peptide sequences aC| itate cl onlng, gl yci ne ers
{i.e. nvsnim sfldesq gompgsitioa cemﬁrlgng 8 first angno geid ﬁequsncegandlaoseeendnmxeq and

hi St | dbiBQedueft®, did Brst kinfid a%%@ﬁleﬂce%eﬁcteé froﬁl Ehiak ?/dzg’tmghori;zgzsgﬁtlggég FI o da her

suitable [Tnker amno acid sequences w || be apparent to ose in
t he aretfagmeridearent, suchre theilsiontions foskiy ﬁtst sgrovapigtaup tehé sl sec@et angfinpept i de

bei ng afn@r g%lgnée gh‘t@% %?ﬁl jnl?zﬁ;%/ Gib Sk Rl Eﬁggﬁ g fr@t%ﬁlél e aﬁ?éo?r%u&g ﬁatgg

mani pul ati et rapepti de I ng Ci ne
| i nkedctE aptiges, &amothei ssperld dérovar graval Pmrwhiy,athﬁdﬁrsqubmnd Emm;) waid |

t .39, 38, 37, 36, 35,
s SRR RO ortd R o B RS S 1 00 10, 18, 17, 16,
15, 1zThe jggbrldlgolyg_eptldq_maygzor@nse?g)nea)r 1Bore 4he Bntigens 4 the Emanpd)resuahnasl thde | eader
seque ke & 0 ho e QS8 u whi ch
fagi | ;i?%s%otl}&egfﬁclfensg&%e%c 5& sfs tﬁe (?le dzdz%;ra%%a 5zs & rgvars fAcgordipg er en =

3, 4, ifventn ingludes onmﬂosatronmm)lslng]ahﬁst IscuEtfﬂﬂuhe athsequmcmhnmemMCi d
seque 0.those s | acks its own
N vor otk atlop el rABRE R B8 bBRRCER Pois GBS pBin bbbl 1 5, 5,
4, 5, tchotatis antigen cm(al Mnenhtheﬂ&omrmﬂ ittebeShlamPHib @i’famzcﬁhtms BetVhORiafid®said B- 1s an
opti onal ternlng anino gequen his wll |caIIy e short (e.g.
20 or FRUE PR KO0 qefirasy sQeegofSe g Chimag Fagomas Mheth 95'a Blerosd, 00,

28, 2theredb ,froﬁﬁCthﬂ%ydz?ﬁTac?zBmathlSer&Qr Dl 9Preferably, the first and second amino acid

sequences in the hybrid polypeptide comprise difference epitopes.

Hybrids consisting of amino acid sequences from two, three, four, five, six, seven, eight, nine, or
ten LerE Chlamydia trachomatis antigens are preferred. In particular, hybrids consisting of
amino acid sequences from two, three, four, or five LertE Chlamydia trachomatis antigens are

preferred.

Different hybrid polypeptides may be mixed together in a single formulation. Within such

combinations, a Chlamydia trachomatis antigen may be present in more than one hybrid
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18, 17, 16, 15, 14, 13, 12, 11, 10, 9, 8, 7, 6, 5, 4, 3, 2, 1). Exanples
i ncl ude sequences to direct protein trafficking, short peptide sequences
whi ch f acwbiz2b@iss@mlioni ng or puri ficati on {e.g. conprisi rgTIiS3406@I8TE4 t AJS

. €. P uences which
ennand e REE 25 HorhyoRd Rivebpudh, i pbtpe TRRer By SEANGRECE, 1o
will lpeesappalnmamhybrldhmseasm—hyludl but notes batht . Most preferably, nis 2 or 3.
The invention al so provides nucleic acid encoding hybrid pol ypepti des of
the invention. Furthernore, the invention provides nucleic acid which can
hybr i dybed tpolypds;itislemml btei reprasnintéd byribd Pratlh WHpRAIEFX-1 R}, gB-COOH,ngiesney: "X
condi t.i ons 5% SDS sol ution). Pol es of the
vent Shinh i SiEges 86 ) iRde Ml Tt LN AR SR e ai on,
pur i f iﬁrﬁtsbmvarfgr@m ﬂelslecdhdls'emwa grsdqedsﬂ tﬁa{huﬁ)sﬂﬁohﬁngSup,Eﬂ 13.ah optighal MnkéAr i OUS

&‘b’? native, fusions, alg cos | at ed, pi dated, etc.).. They are

pr ef erz1 qagj¢ éﬁqﬂ’egéf i‘h 1§ L?Bs‘?pélﬁf’ 1“%]/ éml‘r%?r ﬁ?lﬁllse‘@‘enﬁqu%tléﬁ?l%PP%a free

f r om @-kehin&lhany sbiddeq@énckmtl nGeb,|3, Prote, 859, 10NUGH B 18, achdisaccording to the
i nvention can be prepared in nmany ways {e.g. by chem cal synthesis, from

genomi c or cDNA libraries, fromthe organismitself, etc.) and can take

vari Ollﬁaf-m’ ﬂ%leheh@ a $al&t RpHld sadade ifl Y RiR-tFhd RREEthis Mﬁytb@ lifoluddfl @pes
etc. e preferably prepared in substantially pure form{i

subst Qm“iteéil ip 311% e d prEin olRomecgmbedinsnts the ﬁeaﬁasnepe@ﬂ WlHdQ?I @ieeedﬁp@s) The
t er m 'foniRdtQF the a1 MloietyI6bisies tmté‘ﬂglu%he Hﬂgweﬂrét@mt iRetnk le%@@l‘lpgﬁﬂﬁ%f such as

t hose _cont ai ni ng nodi fi ed backbone sphor ot hi oat es , and

al so pleptillde refaed;tet ghei lgader prptides Zﬁ%z THe Wlﬂ\bérﬂmlﬁ@ﬂ i Thhésd E@Q@V«ﬁ@r&ltel c acid
CONpr igsefish aﬂ%pﬁoﬁd&%hﬁﬂg%%a&e@g&&%;%qg*ﬁ@iéﬁ,b%i above {e.g. for
Processesfor naki g

anti sense or probing purposes) products of the
i nventionine invention also provides a process tor producing a pol ypeptide

ot theoj iR catlh&&éesc&ﬁd Li5h NGt Emih S0 %Lq@g%%q g B Vﬂ-&%ﬁt &8 agLenE rApsformed

with nuclelc aci e invention un
pol ypépstange whpr esi dhe hyheidi meefntbﬁobe)é\aﬁld?éﬁLﬁC@O@hei\&{zf)ﬁFXpﬁﬁdﬁc| ng a
pol yp I eLoj( 8oy n o, in {. nthesysin t | east
part o _zt%e po ypept Iﬂ%ﬁ %)d 9{(% T ém ca ?}E}@ca%éﬁlgﬁﬁgnﬁog\?glgtls uence ]Id' g’ g process
for phowdady hgslrmdkgl 20 atcﬁewemmmhecldmﬁem i18n17, vl/ﬁ,erseﬂm, ]t3|;1é2 riUcl(13|9;;8 aidis
prepared (at;1esa t chen cal nt hesi s. rovi des a
pr ocegs%f oﬁg pr %’dﬁ:l %%HPE%SI éor%me o8t PYRLE fige i SPLRETSoN ok?ﬁﬁﬁag‘? i nﬂ step

poly-glycine linkers (i.e. comprising Gly, where n = 2 3,4,5,6,7, 8,9, 10 or more), and

histidine tags (i.e. His, where n=3, 4, 5, 6, 7, 8, 9, 10 or more). Other suitable linker amino acid

sequences will be apparent to those skilled in the art. A useful linker is GSGGGG (SEQ ID 1),

with the Gly-Ser dipeptide being formed from a BamHI restriction site, thus aiding cloning and

manipulation, and the (Gly), tetrapeptide being a typical poly-glycine linker.

-A- is an optional N-terminal amino acid sequence. This will typically be short (e.g. 40 or fewer
amino acids i.e. 39, 38, 37, 36, 35, 34, 33, 32, 31, 30, 29, 28, 27, 26, 25, 24, 23, 22, 21, 20, 19,
18, 17, 16, 15, 14, 13, 12, 11, 10, 9, 8, 7, 6, 5, 4, 3, 2, 1). Examples include leader sequences to
direct protein trafficking, or short peptide sequences which facilitate cloning or purification (e.g.
histidine tags i.e. His, where n=3, 4, 5, 6, 7, 8, 9, 10 or more). Other suitable N-terminal amino

acid sequences will be apparent to those skilled in the art. If X; lacks its own N-terminus
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of anplifying nucleic acid using a priner-based anplification nmethod (e.g
PCR). The invention provides a process for producing a protein conplex of

t he inverwbanownmmri sing the step of contacting a cI aseCir/Uskiopussoei n with
a pol tlde invention a fr nt ther The invention

o bvi WEER s bRt FoeleeRony T SPBRICh dutd T & pRESHUSRRER

conpr pdvidgs 4 Neesiifg mdhibninst eri ng a pol ypepti de of the invention, or a
fragnent thereof, to a subject. The process may conprise the furt her step
of purifying the conplex fromthe subject. The invention provides a process

for pmdugi 1oﬁhap©%3ﬁh$ﬂal hiido @aﬂméq@nmmﬁ Wil itypically BOkhdRER!Z de otfelepr a
nucl ei c, acid of the invention wth phar paceuti cal | I;éflacce table carrier or

di | uePino @side &) Pedd- 3 ed0: 3 %ﬁ?p@p? s 2528t B 20ntertt oh 2 yﬁ%p‘t b des of

the i pyant iQnscad) 181D EPRAY 938, |7n6vsar41 9UB 1).ExARple§ incliide RdueN s td GigdcPNS,
gl ycosyl at ed, non- gI ycosyl at ed etc.). Polfy pe t| des of the |nvent| on may be
)

at t achielFin draffiding o Q@pR?fBFl@e SF‘B’ICWép‘th‘ﬁlé jfitaten gloningepit PYHIGANON c68pri se a

det eC&ﬁﬂlrﬁnﬂgﬂhﬁidu{eQagsge Bis, MERFCE BV 508, 7, IBUOT 1B Gibre)] %bfehuen%s whibii Ot i n
| abel ). r uiypeppaes 0i me Invention nprise a ceil égl t opes m aaanon

to i- %r&ianceemmeswéblht& Piien suitaplef %ﬁt’rr@w%émweaad gprayenses Pk be ﬁmeamrit i

CoNpr g6 dleHGH el MosBGtR38aHEL& Jound in C trachomatis serovar E, or
in one or nore of an epidem ol’ogical” preval ent serotype. Preferred

pol ypeptides of the invention conprise an LcrE am no acid sequence found in

C. tragho rIﬁ\teh or> &l V%‘BYI@CS 9{101339 %l g eﬁr{?gﬂlﬁ:]@b(ﬁd gﬂylgegh&i&nbp liRg ii‘f’gllr‘tffnpr eval ent

serotype Pre erre pepti des of t enti conprise an L anm no
acid E@timm@é, fheuingerition Qrovideshanekeid gméewlmvlalcarl(hymdmentooﬁes ovcleioragidof an

epi de « » . b re used, the
ndt P B P Ry TR ARRR BB YR PSR es) “rmy be
fromone or nore strains. Wiere n=2, for instance, X2 may be fromthe sane
strai 0 |ff rent strain.. Were t he .strains mght be

(i (Pt br b ARG o S Btea R Pripf e B e BB AP ER Tt coi on
of t hpurffehtipefdmdeld cudfurd, hbemlmleymhe;srs oray afidiikvapibadernis(eghhaivy,dusons,

trac hgorﬁaéllycdsylated lipidated, etc.). They are preferably prepared in substantially pure form (i.e.

substantially free from other Chlamydial or host cell proteins).

Nucleic acid according to the invention can be prepared in many ways (e.g. by chemical
synthesis, from genomic or cDNA libraries, from the organism itself, efc.) and can take various
forms (e.g. single stranded, double stranded, vectors, probes, efc.). They are preferably prepared
in substantially pure form (i.e. substantially free from other Chlamydial or host cell nucleic

acids).

The term “nucleic acid” includes DNA and RNA, and also their analogues, such as those
containing modified backbones (e.g. phosphorothioates, efc.), and also peptide nucleic acids
(PNA), etc. The invention includes nucleic acid comprising sequences complementary to those

described above (e.g. for antisense or probing purposes).

Processes for making products of the invention
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the invention preferably utilises a heterol ogous host. The heterol ogous
host may be prokaryotic (e.g. a bacterium or eukaryotic. It is preferably
E. coli, bwb 204dms8003ui t abl e host s include Bacillus subti lpcs;usYdosnissos

chol er, | mone ph| u Nei sseria | actam ca,
i s oS i aRERRE PRl bpessT IoTRRRYG Ay b BB SThne VR cBmb it
| Mun dgetepof colipringid haahselbindhsfortsdowitte ndcieiCasip of thei ioveatiaf uideecdnditions i on ar e

preferab c conpositions, and are nore preferably vaccine
corrpogvgic}“ ﬁ‘ﬂ%&ﬁgﬁ%‘?}‘p@ﬁ “%onposition is preferably between 6 and 8,
preferably about 7. The pH may be naintained by the use of a buffer. The
conposjtion ymay be sterile agnd/o n-free. The conposition nay be

i sot oﬁl’% nypRtion RLRdes 2 Prgcess dgoc{“?f‘gé i"é’e%tt‘gd?f&b?l@‘VFWOPh%"“i‘Wi\?é‘ﬂtth%n may
ei t hekteper PrBRIIho@atléast fdrt (ﬁ”th&i;ﬁ)l)@é?ﬁd@%& chéthiegltnheany. or therapeutic (i.e. to
treat infection), but will typically be prophylactic. Accordingly, the
invention includes a method for the therapeutic or prophylactic treatnment

of Chirpewhdkngioh bﬁﬁrk&ﬁﬁbf&bﬂff&%bdh@mg Rudiic 88l OPIhe SHREERE WALRinliR: Shicamydi al
i nfection conprising adm njsteri ng%,to said animal a tﬁerapeutl c or

pr oph?t‘}“ébstpi“ﬁ’a"éﬁﬁﬂﬁﬁasbm PeriLby ehviifebwAtbesionposi tions of the invention.
Preferably, the imunogenic conposition conprises a conbination of

Chl anydi a trachomatis variant nutations said conbination selected fromthe
gr oup Teoignsion agpvisies @ wipcessiprauodupigg pucleir peid ofihg inveatjan camprising the giem

Chl a hesiad | ML e?l‘rH?ﬂ C the different

Chl agg&}ngphtf}?g%honat %‘fd gg?%\l/gﬂr%&g%??d nglrc@ﬁ%rnﬁa eraf)? lﬁﬁﬁsle conbi nati on
consists of all eight Chlanmydia trachomatis LcrE antigen variant or

it at iR Vén%ﬂgm%fde% rdcB& Ofgl Jrﬁcﬁl{:ﬁ?td 59%&3 bidy bf @6 &%%IOhS?o%@EQMQV s. By way

exanp oSl |on ent I nvention ma
conbl ﬁ)atstegnf@ﬁntmnmyl@ssal I‘tﬂ{@cm@ﬂtawtb atpolypbigivi ol ﬁleameng@nsrafrmmtnwnbl nation
conpr jisj.gg at |east one LcrE antigen selected fromthe group consisting of:
(1) CGenone GO 86; (2) Genone Cev-1; (3) Genone Cev2; (4) Genone Cev4; (5)
Cenon@hGavéntiof ﬁyovté@ﬂ@ PECGBVE; praécﬁl):m@e ponen Addeof the )nv@ﬁmn@nﬁnrﬁﬁg F; (8)

e AL i SRR AL 8 SR Bt SRR, 1 e

i Munproegysiinay oomprésgeint fuctherasgppnt pyrifging theasmplenfroanthe Gfecor Al OH and CpG  The
conpositions of the invention may further conprise antigens derived from
one or nore sexually transmtted diseases in addition to Chl anydi a

t r ac hBheinientivn ok b&ced@lf@‘f;ﬁﬁdicﬁlb]hg ath@p@ition@emptisingl @dnhixiag af r om one or nore

f the .fol].ow | 1 n for, ex N. gonorrh
of t goly[%pll(?e an%rg%uéigic a¥1d ﬁleslrme}ltgo%dm% ap %?rgasceutlcglly gcc%{;(np ng ’carriergcg‘ ° o€ae,

diluent.

General features of polypeptides of the invention

Polypeptides of the invention can be prepared in various forms (e. g. native, fusions,
glycosylated, non-glycosylated etc.).

Polypeptides of the invention may be attached to a solid support.

Polypeptides of the invention may comprise a detectable label (e. g. a radioactive or fluorescent
label, or a biotin label).
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human papill oma virus, Treponema pallidum herpes sinplex virus (HSV-1 or
HSV-2), HV (H V-1 or HV-2), or Haenophilus ducreyi. In one preferred
enbodi menwvo 20dwe13gro@sent i nventi on provi des i nmunogeni ¢ eOTIB3006I00s84 t hat
may ¢ t f n_antige h as Chl anydi a

tr acn g bt daMy o bpice o Mt bifipeR IF PPl eg™pRY T munogen c
conposition to a specific nutation. For exanple, a Chlanydia trachonmatis
LcrE §<;r519var E i mmunogeni ¢ conposition nmay conprise an LcrE sequence
conprisi ﬁ'é all eight nutations across all 5 alleles for Serovar E.

Al t er Radferveel yolygeptitlest off éheofnventioat ¢ompsisai@n OSGE darhihereid sédukesosy fhuad in

trach ti,s Serovar %I |l el es coul d fove.rd thf thati ons in Serovar E and in
Ser ov &t LAGPREE TRXH TaF BLAF oE MercelieR GRidemiofogically predalentseioRpenr ot ect i on. As
one exanple, the 8 am no acid substitutions may include the 4 am no acid
substitytions seen.in e J serovar.in one ncui a py, prererrea enooai nent,
me in#ff#géeglnp%lyﬂ?ﬂ%s? Hﬁnmé[‘c“fﬂ?ﬁ %oé‘g’”é?lénoli'g ‘F‘é‘n@:lﬁ%élnﬁ?ﬂuﬁncﬁnfoi“&éh‘( s) which
el i ci Corachbmbifistsatol S MGbr aNbhcR iors CERARPRIBMMNLIANS pRFvaleRY BroGpk anydi a
antigen(s) which elicit a cell nediated i mune response. I'n this way, the
neutralising anti body response prevents or inhibits an initial Chlanydia

i nf eCPtéfé}rédhpdlﬂ)eFﬁ&sC@ﬂ treMREbi R dodniPisd) @n N6 R ONSiR0 CRARPRL R RLAFHL T N an
enhanced Thl cel lul ar response which prevents ascendi ng and/ or spreading

i nf ec G AFHoIESEIORYI Ky or imens ormpre eferriceideminingidatly revelemseiotws one or nore
surface antigens and one or nore cytoplasmc antigens. Preferably the

i mmunogeni ¢ conposition conprises one or nore LcrE antigens or the |ike and
one oM hstigibrig pelypeptides ae uspdatbe indivjdushantigersovithin ihgéﬁl?rickg-ékﬁn@isidp@ipﬁ- or the
l'i ke, nﬁﬁé?i@@lrﬁa)?gettﬁédl ohd bGoft stfdlns OFhdr héﬁ, HERBARRE K, KA ;blgqforr?‘ﬁ% lsggos The

conpositions o e invention may further conprise antrgens derived from
one oftr§pae Xesiufiphya diffarentistreiad Whereash ghe straiod intighdrbet 6) Ght¥umdi ()

trachgd'lrgj(j,gﬁg(i@%{g}g{:@gl(%)k@&tﬁ%% % ig Merjved fromone or nore of the

foll owm ng sex transmitte I seases: N.gonorrhoeae {e.g. 19, 20, 21,
22}; human papilloma virus; Treponemapal | i dum herpes sinplex virus (HSV-I
or HSX%Z%; HV (HV-1 or HV-2); and Haenophilus ducreyi. Further antigens
for i Mefedognys §f be, for exanple: - a saccharide antigen fromN

meni ngi.t.j dis sero up A, C. W. 35 and/or Y, such as _the oligosaccharide
i ol St hresgi A Rarie e g 8 eriorciey G SG i b fnars
ol i gosrdavationlpefepdbly efilise?d heterologous host. The heterologous host may be prokaryotic

(e.g. a bacterium) or eukaryotic. It is preferably E.coli, but other suitable hosts include Bacillus

subtilis, Vibrio cholerae, Salmonella typhi, Salmonella typhimurium, Neisseria lactamica,

Neisseria cinerea, Mycobacteria (e.g. M.tuberculosis), yeasts, etc.

Immunogenic compositions and medicaments

Compositions of the invention are preferably immunogenic compositions, and are more
preferably vaccine compositions. The pH of the composition is preferably between 6 and 8,
preferably about 7. The pH may be maintained by the use of a buffer. The composition may be

sterile and/or pyrogen-free. The composition may be isotonic with respect to humans.

Vaccines according to the invention may either be prophylactic (i.e. to prevent infection) or
therapeutic (i.e. to treat infection), but will typically be prophylactic. Accordingly, the invention

includes a method for the therapeutic or prophylactic treatment of Chlamydia trachomatis
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- antigens from Helicobacter pylori such as CagA {26 to 29}, VacA {30, 31},
NAP {32, 33, 34}, HopX {e.g. 35}, HopY {e.g. 35} and/or urease. - a
sacchar i dgoandéd/gew4f r om St r ept ococcuspneunoni ae {e.g. 3®CTAB20088)8504 a

pr ot ei i.gen fr = i Q. . 39}, .- tigen from
hepar e BB R ARl Eh{RBL 58 COHSADEN TBRLAR, (g orjiipBind B MIET, (O
from hemat a thesapButici arpsophglactiv asounhef hel immumgamid canpesitions afithe gerstidre. g. 41,

42} . s ntigen fromhepatitis Cvirus {e. g .43}..~,,a di.phtheria antigen,
suoh Rl e FRpLASTGRRb bt SnlhrstEs bnfipaitaor Gunihd MRl o7
mut anvar{aat mutadibhs said eoniitdhaaion Selegitd frem,the prohp asnsBtihg bAuvs three dowd, fiee, g.
chapter 4 of

.. 44 - ti f .Bor det el | rtussis,,..such as
e % R R e TR AT AR e
B. pler Cubmiydia mgzthiomgﬁi beyovalss osﬂﬂ]p nmwbr%'e&fhﬁaﬁi;p nhmérf]bmﬂk?l?&hﬁﬁts anall aight y
t S and . .g. refs. .7} ; e-cell pertussis antigen
o o B e pftieeh Saans o g st GBS CRemede £ Lo, o
24} . traPinicis ssrbvagen(s) {e.g. 48, 49} such as OPV or, preferably, IPV. - an

antigen from N. gonorrhoeae {e.g. 50, 51, 52, 53} (such as Ngl 3, Ng576
(PPlase or Mp) orNgpllll) - (see, for exanple, WO 99/57280. WO 00/ 66791,

VO 02899343 of ki) D4brkpckdRA20f the Praa&it iBldhiidN haechi® D NnfPaRkiBgiok di s
serogroup B {e.qg. refs. %4 to 65} - an outer-nmenbrane vesicle (

pr epaFatadios fr@qgwmq%ﬁ’ﬂ#@mlﬂ patigens ggidotanbinatien cAmpksipg 8k lsagj ape | lsgled i n
refs. afifien &élect®. frd?P theChoup 'cox?sﬁbtiﬁ%tdfg(el? B %@@y%%éﬂoﬁﬁh@émi ] ??]Or
Chl anydi apneunoni ae {e.q. refs. 70 to 76} - (eg n0324 which is e
Chl anipgneme £aeh &Mﬁqr@@ﬁglwfﬁr(ﬁmw eeiidi (%a1Geneme Ceuli (Bheenpate ATHE;

Por phy/ QEABAS AATSEY(@) Gladef ATTEB: (o) GARBRMTEER (109 Belb a0 ATS T 61? | dum -
r abi e?)anti en&sj)éwé’e(. 3% 78} ‘such aisg )I yopﬁ?%sedpﬁ’gﬁﬁevat eg_ vir l’,lg e.g. 79,
RabAv &en¢meph T TC-J and 452) &ienomeAd d Cardihsrcombisationamashiurtherds cpmbiged withprers 9,
10 & 1 4 — ) ' { . . 44},
108 Hinfladluod S BULEOFR, AT 9900) o BBy 1001 ot Ll
ant i gehthe)infention map dvithey xowprisgsintigans dagvadefogni oag or powyseayallydtanshitied ( RSV
{80, ﬁi%ée)sesa{?ldécﬂﬁtion to Chlamydia trachomatis trachomatis. Preferably the antigen is derived

from one or more of the following sexually transmitted diseases, for example, N.gonorrhoeae,

human papilloma virus, Treponema pallidum, herpes simplex virus (HSV-1 or HSV-2), HIV

(HIV-1 or HIV-2), or Haemophilus ducreyi.

In one preferred embodiment, the present invention provides immunogenic compositions that
may cover the range of mutations for an antigen, such as Chlamydia trachomatis LcrE across the
serovars rather than tailoring the immunogenic composition to a specific mutation. For example,
a Chlamydia trachomatis LcrE Serovar E immunogenic composition may comprise an LerE
sequence comprising all eight mutations across all 5 alleles for Serovar E. Alternatively, a
mixture of mutations across different Chlamydia trachomatis Serovar alleles could cover the
mutations in Serovar E and in Serovars other than Serovar E and thus confer cross-serovar
protection. As one example, the 8 amino acid substitutions may include the 4 amino acid

substitutions seen in the J serovar.
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par ai nfl uenza virus (PIV3 {82}). - an antigen from Moraxella catarrhalis
{e.g. 83}. - an antigen from Streptococcus pyogenes (group A streptococcus)
{e.qg. 84,wB2p06883004- an antigen from Streptococcus agal acriwseoscgissup B
strep C . 7 - _an igen f St aphyl ococcus aureus {e.g. 88}
> DS oere orpeng Mol e BRb R yBRIGR SIS Bl o

papi | IChbtmyilinstigen(s) gdricheclgits 4 nommakisiyg ddlbodyyieeponse andhudie pe mosd Cigkmydioi 1 s

antigen. e. rom.HSV-1. or HSV-2. - an anti .froma virus. in th

£ 1t SieEaELo bR RIS Bkt R i sEPorRl B e e ol pirfeling BulibSi 1 us,
Japanesporse @egyhats ior iishivity ws initlad Ghlsedat infesion fwhie el eelkink diges ,iminugk - bor ne
encephalitis vjrus, . \Mst Ni|le virus. .- an antigen froma HV e.g.,a H V-1
or i b Sanbl 47l anamnord el la s Sbse, BB D i oS s ASt ch as
f r om epreslirigCidfecid. C iPaefefaBlythe thinfiogehio \ComBositidnidonthrdéy HReR midré Wefac@nd/ or
border disease virus. - a q%%rs,%o\'i rus an%ig&enge. g gJromparvovirus B19.- a
cor onaWiEFHs 20 PG &R TRorg. o onatgaits FATEVTF JEMUROLeNICAOSIHAR | gen,
such @smprizesend drsidd LiiE ahtibém o thefliké &fd ond2r 6thet shtieahd] &h 3s &clopMsnti€f - 93.
The conposition rragpﬁg]@n%rl se one or .nore _of these further antigens. The

conpo@itEeRFUrhss ReR ke, cprablerof giifdting A TiNeselBlBEegRanss- ant i gen and/ or at

| east one further viral antigen. It is preferred that conbinations of

anti gens shoul d be based on shared characteristics e.g. antigens associ at ed
Wi t h Faspenaidtigens di seases, antigens associated with enteric di seases,
antigens associated with sexual ly-transmtted di seases, etc. A preferred
conpodhe sampositiops ¢igbe invention atay (festher campyise antigethdegivpdiframtonachioonst i s ant i gens
from gj F : [ where t is
2, 3, S g el gRn SCh BRI i d s EAD BrpRBI AL BiQUPss 1CCRC" o)
nor e derivied &om dneermmmnoneiithe follewing s¢xpally amsmitted elibeaties ellgenorfoedefeahl y, t he

sexual t4a i i |.S fromthe group .consi.st.i ng of

her peslb’g0 il]’ gg}rp\ﬁﬂ;ngg P %ﬁﬁéﬁ%ﬁgj& @r%lﬁ_%é\%ﬁ %’% glrlllg?"g’r hm-s%pq%u%ﬁ ?%%‘27 |¥omavi r us:
N. gondliSVE)eHEY (H\ep onH-2pahd Hdermaphdnddidesyinbtihdrastighne foe yrclusibhesss

conpo %tfj)r%ngmg%n t hus provide protection against the foll ow ng

sexual ’y-transnitted di seases: Chlanydia trachomatis, genital herpes,

— a saccharide antigen from N.meningitidis serogroup A, C, W135 and/or Y, such as the

oligosaccharide disclosed in ref. 23 from serogroup C {see also ref. 24} or the oligosaccharides
of ref. 25.

— antigens from Helicobacter pylori such as CagA {26 to 29}, VacA {30, 31}, NAP {32, 33,
34}, HopX {e.g. 35}, HopY {e.g. 35} and/or urease.

a saccharide antigen from Streptococcus pneumoniae {e.g. 36, 37, 38}.

a protein antigen from Streptococcus pneumoniae {e.g. 39}.

— an antigen from hepatitis A virus, such as inactivated virus {e.g. 40, 41}.

— an antigen from hepatitis B virus, such as the surface and/or core antigens {e.g. 41, 42}.

— an antigen from hepatitis C virus {e.g. 43}.

~ a diphtheria antigen, such as a diphtheria toxoid {e.g. chapter 3 of ref. 44} e.g. the CRMo;
mutant {e.g. 45}.

~ atetanus antigen, such as a tetanus toxoid {e.g. chapter 4 of ref. 44}.

— an antigen from Bordetella pertussis, such as pertussis holotoxin (PT) and filamentous
haemagglutinin (FHA) from B.pertussis, optionally also in combination with pertactin and/or

agglutinogens 2 and 3 {e.g. refs. 46 & 47}; whole-cell pertussis antigen may also be used.
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genital warts, gonorrhoea, syphilis and chancroid (See, Ref. 94). Were a
saccharide or carbohydrate antigen is used, it is preferably conjugated to
a carrierwpnrodeisgooun order to enhance i mrunogenicity {eprgr/useds/o1$bsto
104} . _Pr, aryier t ei.ns are bacteri toxi ns or toxoids, such as
di pht hera%g&gérﬁgeaﬁg%%lﬁ %%’?ﬁ?kl%@ﬂ%e%%ﬁ%ﬁt heria toxoid is

par t i eulpalié yntjgem)eferge d8.{4D) Sjich 4SXOPSF orcprefetably, RW.ypept i des i ncl ude t he

N. meni ngi tidi s outer nenpran rotejn.{106}, . s tic _peptides {107, 108},
et Shabinticl B HepAERRe 0T Blr § 2! ST 3hisnab RelE s B TRbpse b 1
from bt NggllilDenzae {113}, cytokines {114}, |ynphoki nes, hornones, growh
factors, toxin A or . diffici 115 i ron-uptake proteins {116},
etc. WhéiE fér?ﬁasz’ﬂ’%r@%%ﬁ@e@‘i&%@%gr&@é{?@%%&E% ngﬁlb%@%) serogroups A
and Cr- iatpréteiy abzen FRREN HRBirghAks sbRerobpBI @ of WEb4 6f 63YENA sacchari de : MenC
saccharide is greater than 1 (e.g. 2:1, 3:1, 4:1, 571, 10:1 or higher).

Di f f er el WEEREIOrgE edighy (S’é\/[&bﬁfeﬂﬁétf%‘dﬁ?lﬁ N.perisgitidis serogroup & eseh £y pe” of
carri gosddislidbdlin réRY665 B7,168DEE ££ON] Ugati on reaction can be used, with any
suitabl e Iinker, where necessary. Toxic protein antigens nay be detoxified

wher e~ néR 8YERR OB (flangedio gpehoguts onCldemysia preyarosioe dserieby’thdft cal and/ or
genet i.c aReRs Wik B 1 RS bRl S Bndusioh RIS blie comROS tion i

is preferred also to include tetanus antigen and pertussi’s anti gens.

Si mi | ar 13 antiges fremaParploserueras gingdietis {esg. iThol uded it is preferred also to

i ncl ude odiplchebherBhheRg phlispi,S antigens. Simlarly, where a pertussis
antigen is included it is"preferred also to include diphtheria and tetanus
ant i gendabioxgntigralss {¢.& 18heudmspyephiliseshingqtivated yipisclgle J9.Babpret®ht at a
concent fn?efa§19§?m%g§£nc1/ bella a ééﬁk é&?“cﬁ%otérfb,%%ﬁ%fre%.'hﬁé?o”ce”t ration of
any given antigen w e su clent to eli’cit an I mune response agai nst
t hat antitflyenza Agfigan(shl{eer whantere 19 ofust. ndflprsotleian thethagmasglitinirt laad/or

conposi t.l.on: i ion, nucleic acid encoding the antigen may be used
{e.q. ﬁérl%%nggld%f'fh{}%efg(éﬁmpr otei n conponents of the conpositions of the

i nventi entigenfs) framsa preamppivirge shich\as mespirgony sgodytial virsf@SHb{80, BNAard/er. i n t he
form . 1.d) a codes the protein. Conbination therapies The

i mmng%%lﬁglgéng%{rﬂp%gwoﬁg?gf the present invention may be administed in
conbi natn entigen flomavoramdl/idaicatriimls (eat8pnt regi me. | n one enbodi nent, the
anti bi otic .is ﬁrdm' istered prior ko adm ni strati o& of ti{}e anti gen of the

i nventi SR SHESR HRMEE RS EHHR o8 G 1 STRY ST Sy ere: 8 Hndos-

— an antigen from Streptococcus agalactiae (group B streptococcus) {e.g. 87}.

an antigen from Staphylococcus aureus {e.g. 88}.

an antigen from Bacillus anthracis {e.g. 89, 90, 91}.

a papillomavirus antigen e.g. from any HPV type.

a herpes simplex virus antigen e.g. from HSV-1 or HSV-2.

an antigen from a virus in the flaviviridae family (genus flavivirus), such as from yellow
fever virus, Japanese encephalitis virus, four serotypes of Dengue viruses, tick-borne encephalitis
virus, West Nile virus.

~ an antigen from a HIV e.g. a HIV-1 or HIV-2.

— an antigen from a rotavirus.

— a pestivirus antigen, such as from classical porcine fever virus, bovine viral diarrhoea virus,

and/or border disease virus.

— aparvovirus antigen e.g. from parvovirus B19.
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i nvention, such as the LcrE i nmunogeni ¢ conposition. In another enbodi nent,
the antibiotic is adm ni stered subsequent to the adm nstration of the

anti gen olot2be/i3gooenti on or the conposition conprising e sdiicgessoof the

i nventign,” "SUEH aghihe e E i C ¢ osition. Exanpl es of

anti bi O?dI c@é&ggﬁsﬁl%%eég%)gleﬂlggkgﬁgg{%gg rﬁegﬁt of Chlamydia trachomatis

i ncl ude admancearatigeos such ad thew listed arT4bhe bofref. A2 or indatder3 &dtdfvef. 9her eof as set
out in WD 98/17280 or cyclosporin as set out in WO 04/047759. Preferably,

t he i munogeni ¢ conposition conprises one or nore variant Chlanydia

t r achdhetcompdsitien hhy eemfsderait oo mdsy iff elas¢ TilrhS) aptigehei The sompbsigdemapl y, the
i nuno i C_conpositiqgn conprises one or re variant Chl dia trachomatis
Type f%fugig aéglﬁarrggtoflﬁr‘fu‘%%t éﬁgr(ai"lag enp?%f iaﬁ‘()lg‘)St WPe o ré’ﬂﬁaﬁg}{“%?dhs‘équence
sel ecpeterfadahattdombiations cfaRBEent shanldbe SisQ bl shipsd 2ABmableridticsHZ0 ahfdes 1- 13
or SEQ ID l\gs ]t7'45 Nol SE(@Q | DNos 47-180 or, chgQﬁl D No ,54,, 109, 110 or 111 or
SEQ | BRGES, With greghiraiosyy fieatsen gy sasigsiatedy guith  prigric diseasesy gatizmy way of
backgagutigiell Wit@rsefiailPfanshlitedldisodses,2r@ conpl ex protein secretion and
delivery machi ne or apparatus, which may be | ocated on the El enmentary Body
(EB) and which allows an organism such as Chlanydia, to maintain its

i ntragehl j i eonHE&t ' S Al ef f or
prot eyt L uhy Ch PRGBS, (03 B Chle SRUEDRYPATEN! Byielle 5% e
cyt oseithes thegfirsi geravgingroep erch¢ sdcondsedwiar groumsthals 4is B, 3,He 5ot 8r9.4D, 1lnf ecti on

and t I . t ACE | : se. |.ni ins (the
TTas 0p PREY pREab)E 188! o Ghq S bre ahEhs BOR and NGl BERFHRI b, L1
i ncl uBeefdyaitly.athe semuallyitransmeitted clisgasei v kektted droac thengramal condisting stfrheedesir al

pr ot el - nodj f i f h gﬁl‘;_ skagnal transducti syst.ens. The
i nj ec %g’ le?{c])gllr l’ah]fsereg%té}% 2@%\9& %l?dz(%;rns s u%rgfu? at Bt Oror’?vlf%é%ﬁér 9% m may
al so Bepprocezskdmandd PreasehileddisyeyHiGes! cagpoditions cec thue provide praddtion he

pr ot ei reted.by a T |11 secretio stemare delivered. into the
oot - atsst ¢ TG8RY sBur P frnmiuRCRCiby G v eviafas FSBE R b of ef ns
ar e i pudfal/earts, gorididhose syphilisand giancreRris(Sed, Ref.©4).its regul ation or the

transl ocation of effector proteins through the host cell nenbrane. By way
of exanple, CT089 al so known as Low Cal ci um Response El enent (LcrE) or CoPn
- Whi &¥heies a tshech@ifidea sy chirbohgtifater antiger & Gsed oMUl giferally c¥abited fo khawpht to act
as a eri.lghergll socj at ed regul&t or ”bgt r@vgnts secretion (of possible
pre-sslﬁ’lterln ) CAer 18°8haue e IymynegeIHEy, e fefe J3fto EP perefareg farier progiiis #e host
cel | . baderhl foids, oritdxolda) 4GB as HipRthe:ed &8 1B@RhusaBLhi®S m@@mgcﬁ%ﬁtﬂaia%ﬁi@m unti |
an i ”d“Cti-Vﬁarf}! %pe?el:rr' s received. Although the Elenentary Bo

. i dfy (EB? IS
1s particu ed {105}. Other carrier polypeptides include the N.meningifidis oufer
membrane protein {106}, synthetic peptides {107, 108}, heat shock proteins {109, 110},

pertussis proteins {111, 112}, protein D from H.influenzae {113}, cytokines {114},

lymphokines, hormones, growth factors, toxin A or B from C.difficile {115}, iron-uptake
proteins {116}, etc. Where a mixture comprises capsular saccharides from both serogroups A
and C, it may be preferred that the ratio (w/w) of MenA saccharide:MenC saccharide is greater
than 1 (e.g. 2:1, 3:1, 4:1, 5:1, 10:1 or higher). Different saccharides can be conjugated to the
same or different type of carrier protein. Any suitable conjugation reaction can be used, with any

suitable linker where necessary.

Toxic protein antigens may be detoxified where necessary e.g. detoxification of pertussis toxin

by chemical and/or genetic means.
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regarded as "netabolically inert", it has been postulated that the

Chl anydi al TTS system | ocated on the (EB) is triggered by nenbrane contact
and i s capebkb&/G8oonel easi ng pre-forned "payl oad" protei preT/URb@sOWSsDLNT

hypot hesis is that Type Three Secretion System (TTSS) becones active during
the intracellul ar phase of the chlanydial replicative cycle for the

secr efWhsre adiphthetieanigen ist ioclided ihdstcoopbsitiayit dppratemed alio iomclude tétanser t i on  of
chl a i i ikeoth n t ).l L he .l ncl usion mepbr ane t hat
cepar A7 pBL RIS daeli? sty SnEh bR Rubelf 5 PS8 PEEPFESR opt
(see Mbintludg diphtheria ald peB0GR)antigidhe Simdmlygamdeterapeniussys abligdn) is iRB6led#9y . By way

of exan 4rr%da{§$?oljﬁglrugeﬁ%ﬁ%@%wgrtegh%iggﬁg?ng hought to act as a kind of

"ol eEUTAr & I'’nge", proteins directly across bacteri al
and eukaryotic cell nmenbranes into the target cell cytoplasm As Chlanydi a

bacteria reside in nepbra b.o vacuol es ter .inclusions, it has al so
boen (a0eF It £F chRRP oo ey B e PHeR 7 shlismyaiondnel Bedd iy pese; ne

i nt o, Imgeneas tierdoncentigtior dftany gbvem hitigeiditbbasigfidie té Bt aAGMuRihOfespaRgdr ane) as
wel | as.th% | asma menbrane (see for exanple Stephens et al 1998 Science
(282) AB3HKhE ?‘g"é‘?‘geq'mrunobl ot anal ysis indicates that both CopN (CT089) and

Sccl (CT088) are present in both chlanydial devel opnental forns and
whol e-cul t t%e | ysates 2Ch after infection. Analysis of infected npnol ayers

by i ndirid 15F PSR BROLRU ARIGERS, Bfhe COMROSTIIDRE fecaYntien nuslelsotdd bact eri a

and t bfeoliig! 1| Mgl Th4ABE WHETR3S rSiECl1Mas B84 ePidsin Ompbohdhts Rk afy di ae.
Based upon _these observations, it appears that, although CoPn is directly
assocFARYItRPE pf e Iyspinnaay thps begplased Pygmcleiscacit @epterably ANbeigaingh t h t he

i ncl u%rﬁh@f%[ﬁgﬁﬁg%aQ&%dgtﬁé tend Hackstadt (2000) Mol ecul ar M crobi ol ogy
38(5); 1048- 1060). EXAMPLES The present invention will be defined only by

way of exanple. It will be understood that the invention has been descri bed

by vvay;o;;,i,ingg;mepag%él y and nodifications may be nmade whilst remaining
w thin the scope and spirit of the invention. EXAMPLE 1 Purpose of Exanple

| : (i J'he rewngeenie eomprsitipag pietbe pleseal ingertion yrayibgedwiniséd ipeembishtéonChittamy di a
Cor o amc e ARek bt AT ONE  BRpARET TR il s SRHSAELE 1© ) e
t he de‘gmi@étr@i ongaftthey gmtig@n wéhthiednyeotion or %b@m@iﬁmﬁl dogptising thevimtigdn dfdbe, so

far, Hl%grﬂion, such as the LcrE immunogenic composition. In another embodiment, the antibiotic is
administered subsequent to the adminstration of the antigen of the invention or the composition
comprising the antigen of the invention, such as the LerE immunogenic composition. Examples
of antibiotics suitable for use in the treatment of Chlamydia trachomatis include but are not
limited to azithromycin or a derivative thereof as set out in WO 98/17280 or cyclosporin as set

out in WO 04/047759.

Preferably, the immunogenic composition comprises one or more variant Chlamydia trachomatis

Type Three Secretion System (TTSS) protein(s).
Preferably, the immunogenic composition comprises one or more variant Chlamydia trachomatis

Type Three Secretion System (TTSS) protein(s) with an amino acid sequence selected from the
group consisting of SEQ ID Nos 29-45 or SEQ ID Nos 1-13 or SEQ ID Nos 17-45 or SEQ ID
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classified only on the basis of major outer nmenbrane protein (MOWP)
variants |solates exam ned 8 isol ates were obtained fromthe ATCC (Anerican
Type Cul twoeodspizkmati on). According to the ATCC cat al ogreTiusess/0s4s048i NS

angi Agor70R0 pb85RIR TSR B8 T orkERL T hede. BEYBOIRTY IR IO T el ot

pr evall8htl8Zhl8amydioal 8&er ovars were al so exam ned. These Chl anydi al strains
were isolated frompatients with inflammation synptons consistent with

Chl anmydi a infection, the patients being exam ned at the Policlinico St.

O sol 8y Bay ofbackgtduad Yinformatidnj e WB%S Ma&laﬁllbg)ki mRtlg&i ¥e(c@d’tibﬂ nidd J&H&r% 0

2001. These i sol ates re sero e scri be restriction fragnment
| engt FR358PS FotpATRLES) W H‘&Héei\‘égﬁggi‘ ﬁﬁﬁmgW&kﬁ%}ta}“&ﬁ”W}{%ﬂowsﬁﬁe gene
onpl, oeneRA| Bethtdd CHDIGR, o MaMRaih 1118)iktFacOlUllf midRR Y iajtetn%r PloRiind) suchds

ment i ned_«?a lier, MOWP is a ma% or immunaqgen in Chla lLa trachomatis (CT)
nf ecPRGFE & PR PEIP AR SV fleman agt s aii-haskeYiHSpcR defprmumanty) dito hegytopeliofat i on of
CT st majuRgyotledeNad @@ Yo SRk GhdbidteraBin@%tisReERH fbAMERORosCleiiultf ect ed
cells, and DNA segnents expected to contain the genes to be studies were

anpl i fimetonsy Thesr Mggied Boofitsr ({hedl SysHsqtos Pigssies) sak nrYeetrrighyciistuant@ed in an

aut oMbt elPNAich RRURIBGES are hoW 11RNEdNE mARH B ind YAn SROLEACHMGLPI POREHLRES. AS
range of specialized software was used, incl udi GCG package. Protein

th
sequemdificatigroefdpstipllisignakisasdyrsion sytsmsp e ri\‘éépt%gﬁoé trg@ﬂwteghprp@ms 95se
r epor tsgglufieoBr hreT P L%;eﬁrwnh%a@@eyﬁe&@&d ARG pRYAedByIRNOEask PhbMidéLx) of C.

trachomatis available in public databases. Am no-acid substitutions in the
protei ns encoded by each gene were scored agai nst the corresponding alleles

oS L SEOHEST ISR TR e o kT
use ofhaveheffqpor functionnitfign example.oteypralnGynsaldl protsiisyare dmvolved iouke kegretiomoc! onal
oL SRR S 010, SN MOl G0 A VLR
pr oc e dagnrars e Bybefyorfexizaple €E0fYaollmdynotye eahew Lakiium BResponse Element (LerE)

or CoPn — which is the Chlamydia outer protein homologue of YopN) is thought to act as a

peripherally associated regulator that prevents secretion (of possible pre-synthesised proteins) in

the absence of proper signals from the host cell. In effect, it “plugs™ the terminal end of the

secretion system until an inductive signal is received. Although the Elementary Body (EB) is

regarded as “metabolically inert”, it has been postulated that the Chlamydial TTS system located

on the (EB) is triggered by membrane contact and is capable of releasing pre-formed “payload”

proteins. The current hypothesis is that Type Three Secretion System (TTSS) becomes active

during the intracellular phase of the chlamydial replicative cycle for the secretion of proteins into

the host cell cytoplasm and for the insertion of chlamydial proteins (like the Inc set) into the

inclusion membrane that separates the growing chlamydial microcolony from the host cell

cytoplasm (see Montigiani et al (2002) Infection and Immunity 70(1); 386-379).

By way of example, the LerE (CT089) protein is thought to act as a kind of “molecular syringe”,
injecting effector proteins directly across bacterial and eukaryotic cell membranes into the target
cell cytoplasm. As Chlamydia bacteria reside in membrane bound vacuoles termed inclusions, it

has also been postulated that the Chlamydia TTSS probably translocates proteins into, across or
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Results Table 3 illustrates that allelic variation can also be found for
different Chlanydia trachomatis antigens across the serovars. For exanpl e,
Tabl e 3 iwbusdirsms t he assessnent of allelic variationpofi/iS2qenesoi n 14
di ffegents CIcl i nicdl-* S @l a; I, S i S Table 3
shows o1 en e clab Heponi i ihe BRI pheibrilcfl WBlBR kA Bpnay T2

( CTO8@¥e far exhreple Siephensaat alvih@28eSdienat (28285756 258). alnmanrioblomandlysds mdicates aci d

wth et oBY TGl e sord GALSHas iiSnidh bePohPPud fedRamgRaLpras ' < © ©
i sol asek (MEele@uber Vigsatds 20hdafidf @TeEjonwhAadlysimsf anfbéteth inonslayers ibgi ingireatnd
unexpected findin iven_ t hat es WO erovars, (Eurgpean and Anmeri can
havepgliua?ﬂqlﬂiu%?ﬁctep %?’Visr 6‘8%?093\? F]oﬁ Fﬁsg 3 tﬁ'ﬁgthlﬁ’éﬁtgrt'a anq é’féi“&‘g&éﬁ P YNas seeal
fo {  Owhéteds Soe 1 (Wad déigted &ﬂhﬂn ¢HIERRTLY teh %mgﬂﬁ&@?b?ﬂgtibh/spﬁtabpéawdtﬁét, (CT398)
anti ) re onl. wo allele maxi mu - mno acid |,

subs'? %P%ﬁoﬁbfsrf#’éc%?séocf%%ﬁ&h %Ha Yfﬁ%et’ Hear 8 %8%F?°éqt‘? andassogiafesiitthas seen
for PgpAndisiddhimmary @ecSFislds ehEBadkstablt @OTUMSTEUMR MidroBIBIARY 3805)d1048-

SUbSti(ib% ion points over a 499 am no acid sequence were found. Summaiy
Resul %enotyping was carried out fromserovars fromdifferent

coll ections, the ATCC collection and the Italian (Cevenini) collection. The
ATCC and _Cevenini collections are not connected in either source or tine

( ATCCEEOMBEED on approxi mately 30-40 years ol d, whereas the Ceveni ni

col | ethd Prasdnf ivRRIEHWIIBELHNInSd BEBTEY WAHE exdnpf) 1 RER Be IRRIHSRMNMSALe aNd
tenporal differences between the two collections, it was surprising and

unex pi¥esign thgs ppangdeseribed tpevaycofEexampleoondc pofl Bgdidiaations mep hermadsTad!sBer ovar E

(SEQ fcRaliihg iithid e stopearkPBRis 6f @b invElbAL i Ons as that seen in the amino acid
sequence from LcrE Italian (Cevenini) Serovar E (cev-8) (SEQID NO 12). It

was whol ly unexpected to find that am no acid sequences fromdifferent
sour cRgARMPL fom di fferent time periods and having been exposed to

di fferent 1 munol ogi cal pressures would result in the sane set of 8

nut at Pewese af Exrepledy E Serovar E sequence. |t was al so discovered that the

LcrE f r . fnas r J i pNsS as
that GLane ik BEIBNEE of it NaidiOEbe RsBRICHORAE Vedd Eafithen BN " 11).
Si mi | @blopydintiraghemdissdimical édlateh aprredpendiog B Pigbniliffema Sélapydin ddrqvBEQ | D NO.
4) ha%ndt he sanme three nutations as ATCC Serovar J (SEQ ID NO 6 and SEQ ID

NGO 11." These sequences are also fromdifferent sources, different tine
peri ods, and different imunol ogical pressures, however the nutations are

the 5815“’?0 (Iavra]xlu%?ectﬁe degree of antigenic variation in Chlamydial isolates which have, so far, been

classified only on the basis of major outer membrane protein (MOMP) variants

Isolates examined

8 isolates were obtained from the ATCC (American Type Culture Collection).

According to the ATCC catalogue these strains were isolated in the USA from patient genital or
ocular swabs in the years ranging from 1959 and 1974. ‘

Six Italian isolates belonging to 5 different prevalent Chlamydia serovars were also examined.
These Chlamydial strains were isolated from patients with inflammation symptoms consistent
with Chlamydia infection, the patients being examined at the Policlinico St. Orsola, Bologna,

Italy in a time period approximately around 1998 to 2001.
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of the pairings. Even sequences w thout identical nutations were stil
simlar. For exanple, GO 86 SerovarD and LcrE fromltalian (Cevenini)
Servar J woeveclissaaexpect edly matched in 3 of the four wroratscaesisship

mut at i-gns” Werg - riot’ed " 'y crk fr TCC. Serqyar F .. K V-2

(Ser ov P PolaEs M Ry itst TP Uecn®l elinci e appBoneBiT, 15,
17, 22netRells a@ossimysdqmce Wadriatonvaihia kie@eanompl xpadingdhd pro@dindgdOMP (magw of t he
fact that the different sequences were al so exposed to;;;!- "".11 .. , i
R d?”?gF@ﬁ?m? ﬂﬂfogic pressures in different geographical |ocations
over dA{ hedtintd pelierpVBOMP id & Major umndgen ReChlainy o mwmhom sl CE) infectihis

Cor o BN HES s Wt doERE SOH A Y TEIRDPLLd “EABH a hi g degr ee of am no

aci d sequence conservation, particularly within the sane serovar, with
allelic yariations due to a limted anmount of unique single-am noacid
subst i ¥ ?‘%’H’sgy However, in the case of LcrE (CT089), a higher than expected
nunberGabmsd DHIAE waeRiPachal Fons WESh CVtihfefte dVaslls) BEE DR sednitlisCapédial fohe

| i kel i hood that the LcrE protein js subjected to _a greater immungl ogical
pr essUCBR{THAR SpfS B OR Sdish Né??ﬁy@v%llf&ﬂi’iv I Thecuwiifed pagHeEts Wses AYifst242,
CT381, anFE&fienced I3 88 adbafic DRA) seqidébr! BA6winB oReN DINIL SeqRiidiQUREidatel hese

am no acid substitutions are likely to be epitopic regions (either B-cell
epi t opstapgaafisesiplized soitwage Wastuseda Brcluging tl&rﬂé@rpaqkaéél | epitopes capabl e of
eliciting Chlanydia trachomatis specific cell nediated i nmune responses).
In particular, the exisence of two high frequency nutation positions at
resi dL%gtememcef@zceﬁedtbuéha_%@ﬂ@nwcf@ew%@@eﬁswem ppinpassdnig thosd repeespBemed and
| 5L TRRL Yo BuRRCARSOE, 8h6the ] LoD IRNPSRIEForY iBhI ARG iRl BugiRPab! e of
eliciting 1nminogeni c response In subj ect”. Serovar specific alterations
in i nrdatebesemi city can be utilized to tailor specific diagnostic or

t her ap (I og ErTo Y | agi . [ e f dj t i files
(or oxtnbicks® AR 8P i pludf BB By Sl ent Shetl soBRl AEhaPUR | 7S
(eg progespondieg pllel¢roinshesnialfidly sequenjed BepdviRt 6F Q. 1ratigRiarEHIcT GPENAERENG The
LcrE r I f: Chl anydia trachomatis Strain DD UW3/CX is
provi hﬁ{é(gﬂééé&%%}ﬁ%?&%{?goe O\L/(v) whi ch al so shows a summary of the all of
the allelic nmutation points detected in the various Chlanydia trachomatis

ser 0Va§e;~3g§p%l Sgl%%};?en‘;he underlined regions in SEQ

Apart from the use of the RFLP technique, serotyping was mostly carried out by monoclonal
antibody typing. As mentioned above, monoclonal antibody typing (ie standard serotype specific
monoclonal typing) was the main serotyping procedure used before PCR technology became

available.

Results

Table 3 illustrates that allelic variation can also be found for different Chlamydia trachomatis
antigens across the serovars. For example, Table 3 illustrates the assessment of allelic variation
of 6 genes in 14 different CT clinical isolates comprising 8 different serovars. As Table 3 shows,
it was found that that most allelic variation was seen for LcrE (CT089) in the E serovar where 5
alleles with a maximum of 8 amino acid substitution points were found over the 421 amino acid

sequence. Allele 5 with 8 amino acid substitutions was found to be identical in two isolates
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I D No 28 surrounding the point nutations correspond with either B and/or T
cell epitopic peptide regions. The first nutation point at residue 64 -
under | i nesloi2nog/t3s00ft0l | owi ng epi t ope regi on KKKGEK- corr esparsdaewigsis a hi gh

frequghcy Jrit et o [eirng or. rvariabl e. regign .$calso likely to be
aco QoA BT R 00 FIGi P SE B s B BB b L g v B

MT ASGBREGH CETGIOVRY ARDSPsAA FDAGEVIL ESQEASEMIKGREDvergent origins.

LI NPAAATRI KKKI EKFESLEARRKPTADKAEKKSESTEEKGDTPLEDRF TEDLS EVSGEDFRGLKNS
FDDDS S PI 31 LDALTSKFSDPTI KDLALDYLI QTAPSI KLKSI LI QAKHQ

L MBQNPRAlch SERNMLAREHRASRANT SR OnHERBke @T242), Art) (CT381), Dnak (CT396) and

O oY sy M e o St ol

SKAQK Al pDi s Qldrd/ EdinE F RALiN efrhediiy FRGARKIENInASM I for PepA (CT045)

TLDAI NADNEDYPKPGDEPRSS ESSTPP PVP | PTSPTSTQPP| P Thus,, putation points
et ecPOFe: el Y h e el e ggt%l %%Sf-ﬁat}ong%,ts P a 182 aminpoacid o7 - 217,
220, Zobhencam@rekdthd see Table 7). Based on the observed nutations in the

i sol ates, antigenic peptides were determ ned using the method of Kol askar
and Tongaonkar (Kol askar et al, "A sem -enpirical nethod for prediction of
ant | 98pinmaRER &N nants on protein antigens”, FEBS Lett. 1990 Dec 10;
276(1-2): 172-4), incorporated herein_in its entirety. Briefly, predictions
are bSSBRYRIPE ¥ot easried eweffom sgrpeet fompliffuent spllestions. 81 ARCReoleitian pedi dues in

exper yzaplial {OtvaiiayEol REGTE The A TER @ RRPeninRBIRAbS AL RotAdheckgRPLiled 1 they
have a m ninum si ze of 8 residues. The reported accuracy of the nethod is

about souseg or tigiet TCR collprtion gpprodimateht J0ghycarsdd, ataieanthe Ceveninilgellesieuence f or

Ler E | I I S i . i aseSuU j LN the
Fol o @@S@%&?ﬁ%@ﬁ&‘ﬁ‘?; T b Of WAL %&“'ﬁﬁ%?ﬁ%ﬁ%ﬂ&{Awu A
(eg pmolhwmm@gNﬁmm@m and ppéapgeted toat}cmd thei éhel loar E agdircoacid equandedrons i s
carri : u e . i .

oscr ARG Sl £ WD 1 i3 DO o ciiE Mulilont pEfpe LR SEMLAMES |
expr esgésequence Eomniizirh dtnliany(Covaiini s Seromat Fdekot) ¢YE@ &> Nhvileh i s al so descri bed
in WO 05/002619. M ce are i muni sed with the reconbi nant LcrE variants

(with and without Chl anydi a trachomati s challenge). The spleen cells from
i munitsed whally ynexpeatedrtd findtthaimino acid sequences from different sources and from

different time periods and having been exposed to different immunological pressures would

result in the same set of 8 mutations in the LcrE Serovar E sequence. It was also discovered that
the LerE from ATCC Serovar J (SEQ ID NO: 6) has the same three mutations as that seen in the
LerE Italian (Cevenini) Serovar J (cev-5) (SEQ ID NO: 11). Similarly, it was discovered that the
LecrE from ATTC Serovar H (SEQ ID NO: 4) has the same three mutations as ATCC Serovar J
(SEQ ID NO: 6 and SEQ ID NO: 11. These sequences are also from different sources, different
time periods, and different immunological pressures, however the mutations are the same in each
of the pairings. Even sequences without identical mutations were still similar. For example, GO
86 Serovar D and LcrE from Italian (Cevenini) Servar J (cev-1) unexpectedly matched in 3 of the

four mutations.
No mutations were noted in the LetE from ATCC Serovar F, G, I, K, Cev-2 (Serovar G), Cev-4

(Serovar H), or consensus sequences SEQ ID NOS: 14, 15, 17, 22, 24, 25, and 26. This was also

an unexpected finding in view of the fact that the different sequences were also exposed to
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Chl anydi a trachomatis chall enge) are then isolated and pulsed with LcrE
specific peptides, set out as SEQ ID Nos 47-98 bel ow. The spleen cell
respgnse Woz‘dmb bsgm@ Iég[g specific peptides is then assepsedsrovstoessos of the
pres ‘of b @ e 8 [ a [ such
b " r ot PR ety BraiEih, BEAhEhTbbRins SEef @lblent GSRATEE
descrtlined above A parti cuI arly preferred peptide for pul sing spleen cells
and for evaluating the hunoural and cellular imune response in a subject
is set out as SEQ ID No 54 below. This 15mer peptide conprises the region
cor r esperafliRegi Sumey N-t er mi nal segnent surroundi ng the first high

frequency, (7/14) mytatiqn poi or h rvariabl on identi.fied, at
oo dauerh the et e tesalf oS A APYSIRAPIRES e 1 LR Rt B,

Ch: aﬁuiﬂfel’:élnlﬁ em asa séro$&€ hew PATHIZIC deged )bfpz[rﬂh@rdfcﬂﬂ sefiehded €orfservationl, Si ng
spl een ce

r eval uatin umpur al .and c ul ar ne, response
in a gqutg%rfy Wéth@ © e %FéOVSE@gJ FhDQEb‘C gariajiong dpe tora mfg(ﬁ'réwo‘ﬁ&% B onpr i ses
the rggsleamEatRSINHIBEs.t 0 the segment surrounding the second high
frequency (7/14) nutation point or hypervariable region identified at
residue 162 in the LcrE am no acid sequence when eval uated across 13

Chl any@ivgvet o8 cadeSH BHECTOESNES hhet thad |e§15$cbéd Hfuﬂfb@f Bﬁﬁingé Ridigtescid ncl ude
t hose whi ch conprise the epitopes set out in SEQ | D Nos 29-45 (see Table 2)

and SEQSqltBthbglaqurvgcg 2ndl<?983g ﬁlﬁél}(%lihoﬂz{k that thg ded Ry@ﬁgm ig gbjecied DARTFRNl ar SEQ
Ib(E,) l'}'gglglﬁltuﬁﬂ%@aﬁ pn%gégré fiaNBe @ﬁw@@ﬁ%ﬁl?dé%ée& ﬂ@éséﬁ%hesé‘-&gng é’l?’ﬁua@@lé @r 184 can

e i mmuni sati on schedul e described in anple 5 to eval uate

t hei r CAPYpIGA3A8 ané CEHAH) +and thab Ergtreptides pyreuaging Higse @Tlln@ 8¢ifl sebstifugipnsAragnost i c

t h
gr PORESy t%%glghlcqsé%qgmgg ﬁrég#@peggn%tgg&im Ko mgqnﬁabﬁ&ﬁ%ﬁd/té%ggﬁ o o8

and Cmmes t&pﬂEepéphcrlm%lﬂmyﬁﬂ troplonpasip ppwg"lq_@ilﬁn@ba’c@t ylp@@erresp@n@ﬁ)ce

MG b BRI N e et biagion apsitious afesidues 64 and 162 of the

L1 NPARATERIcKKHCE kg EARRKP ThDaERK SESIFEkKIZDT PE @B¥RFiated with the presence of

QAP B R STE PARPL OO VA PASETEAS bt
SLRSLYFQVTSSPSNCANL HOMLASYL PSEKTAVMVEFLVNGWADLKSEG

PSI PP§§%%¥@5E§ w‘t%ﬂ%\{ﬁrﬁﬁﬁﬂ)ﬂe%h;@?& Ié'é‘ %%%l thD)%&ilor specific diagnostic or

therapeutic (eg immunological) treatments for different patient profiles (for example, including

but not limited to adolescent girls, sex workers (eg prostitutes), homosexuals, etc.)

EXAMPLE 2: LCRE EPITOPE MAPPING

The LcrE reference sequence from Chlamydia trachomatis Strain D/UW-3/CX is provided as
SEQ ID NO: 28 (below) which also shows a summary of the all of the allelic mutation points
detected in the various Chlamydia trachomatis serovar isolates: The underlined regions in SEQ
ID No 28 surrounding the point mutations correspond with either B and/or T cell epitopic
peptide regions. The first mutation point at residue 64 - underlined in the following epitope
region KKKGEK- corresponds with a high frequency mutation point or hypervariable region and

is also likely to be associated with a T and/or B-cell epitope region.
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TTGNLTKTFLQLVEDKFPSSSKAQKALNELVGPDTGPQTEVLNLFFRALN

GCSPRI FSGAEKKQQLASVI TNTLDAI NADNEDYPKPGDFPRSSFSSTPP HAPVPQSEI PTSPTSTQPPSP
(421 aa) 8pl2vderize@4t he Lcr E sequence into peptide for Epctrapecssmpgsing can
be carried out in several ways by varying the length of individual peptides
and ch ngll)n t he extent of overlapping. Oneexanpl e based on the published
refer q nce of CT LcrE, and choosing to use overl appi ng 15nners

pr ogr ¥33$GRAGCISIHTTYDVARAQAAM TRIFSIEYV ICEOFEH8BASBKEEHD out as fol lows: Split
in 51memmgﬁ&mswpkaspmmmmﬁwmwrmm 8 residues 1.
WASM@E(F@E@KJN@FNDDQQ’ mLﬁL@SR@WNARAQ%ISEQ ID N (48) 3.

- v_ufﬁ_'\ NO 52) 7.
N Y e e e
EKFES o O ALK A S SED | D NOS6) 11

AEKKS i | D NCBS) 13.

EORFTERE o ‘:M% PSP | D NOBO) 15.
RGLKNS i 1) 16. DDSSPDEI LDALTSK(SEQ ID N G62) 17.

LDAL TSKFSDPTI.KD{ SEQ | D N 18 SDPTI KDLALDYLI Of SEQ

AL Dvﬁémasm LR deiScIROES 5?* e QM(%E réﬁ%@%%)%iﬁﬂ

STLI %@M%ﬁﬁ@d PaiGY) Bdsed dRlVERDERRM \eiNnSER thedDisblafed Sntigenic

peptides were determined using the method of Kolaskar and Tongaonkar (Kolaskar et al., “A
semi-empirical method for prediction of antigenic determinants on protein antigens”, FEBS Lett.
1990 Dec 10; 276(1-2): 172-4), incorporated herein in its entirety. Briefly, predictions are based
on a table that reflects the occurrence of amino acid residues in experimentally known segmental
epitopes. Segments are only reported if they have a minimum size of 8 residues. The reported
accuracy of the method is about 75%. Using this method, 17 antigenic determinants in the

sequence for LerE Chlamydia trachomatis antigen were determined as summarized in the

following Table 2 above.

Table 7

LerE Amino acid residue Reference amino acid Mutated amino acid
X1 =64 Glycine (G) Glutamic acid (E)
X2=126 Aspartic acid (D) Glutamic acid (E) or Asparagine (N)
X3 =157 Glycine (G) Arginine ®

X4=162 Threonine (T) Alanine (A)
X5=179 Valine (V) Isoleucine (I)

X6 =207 Phenylalanine (F) Leucine (L)

X7=217 Alanine (A) Aspartic Acid (D)

X8 =220 Histidine (H) Arginine ®

X9=275 ' Asparagine (N) Aspartic acid (D)
X10=420 Serine (S) Proline (P)

EXAMPLE 3: EPITOPE MAPPING FOR CHLAMYDIA (eg LcRE) ANTIGENS

Epitope mapping of all the LcrE serovar variants is carried out as follows: A mouse model of
genital tract infection as described above and in WO 05/002619 is used. All the LerE variants
are expressed as recombinant proteins, methodology for which is also described in WO

05/002619. Mice are immunised with the recombinant LcrE variants (with and without
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23. Al VGCRNVLLASETF(SEQ I D N 069) 24. LLASETFASRANTSP(SEQ | D NO70) 25.
SRANTSPSSLRSLYF( SEQ | D NO71) 26. SLRSLYFQVTSSPSN(SEQ | D NO72) 27.
VTSSPSNCAMNOHMM1386EQ | D N O73) 28. ANLHQVLASYLPSEK( SEQ PDTNSZéhs/025304

S PRURDE B RN e SRS ER R Dy
KL QVY Kik:Eck: Sbla QAdc Siedis| dDalNDES)) ar8 4henliSMit€grdnid s RithSECE IspecificGBp)ided Sset
SIS QAN 0 0P AR i SLRISHURSH SR AL N
LTKTFH@]VESH;@E&’B( 1Binhd &F the pftSdncd Or abyloKbPS§HsKACK ALliSiaQi dnDndMlaldb yesddnse
SOSMIELVERT R BN 12, ST e IR N B8 1S
SPRI Fﬁﬁiﬁﬁldm%@ﬁ@ peptidie G&lﬂ;uléﬁﬁg s XIBRSM TIST leDélS&@gl {he Nﬁ)ﬁl%)lraﬂﬁnd
v IO <60 To e 8 et e TR i
HAPVP QSR ESHIS (i oirdypoiilib o AP NIBhSA4DPREMETEQrtdinieB&he first high
frequency (7/14) mutation point or hypervariable region identified at residue 64 in the LcrE
amino acid sequence when evaluated across 13 Chlamydia serovars. A second particularly
preferred peptide for pulsing spleen cells and for evaluating the humoural and cellular immune
response in a subject is set out as SEQ ID No 66 below. This 15mer peptide comprises the
region corresponding to the segment surrounding the second high frequency (7/14) mutation
point or hypervariable region identified at residue 162 in the LcrE amino acid sequence when
evaluated across 13 Chlamydia serovar isolates. Other particularly preferred peptides include
those which comprise the epitopes set out in SEQ ID Nos 29-45 (see Table 2) and SEQ ID Nos
181, 182, 183 and/or 184.

These peptides, in particular SEQ ID No 54 and/or SEQ ID No 66 and/or SEQ ID Nos 181, 182,
183 and/or 184 can be used in the immunisation schedule described in Example 5 to evaluate
their prophylactic and therapeutic efficacy and, of course, for diagnostic purposes. Similar

methodology can be applied to map epitopes for other Chlamydia antigens, such as but not
limited to CT242, CT381, CT396, CT398 and CT045.

LcrE peptides for epitope mapping

LcrE serotype D reference strain(allele 1) from Serovar D/UW-3/CX
MTASGGAGGLGSTQTVDVARAQAAAATQDAQEVIGSQEASEASMLKGCED
LINPAAATRIKKKGEKFESLEARRKPTADKAEKKSESTEEKGDTPLEDRF
TEDLSEVSGEDFRGLKNSFDDDSSPDEILDALTSKFSDPTIKDLALDYLI
QTAPSDGKLKSTLIQAKHQLMSQNPQAIVGGRNVLLASETFASRANTSPS
SLRSLYFQVTSSPSNCANLHQMLASYLPSEKTAVMEFLVNGMVADLKSEG
PSIPPAKLQVYMTELSNLQALHSVNSFFDRNIGNLENSLKHEGHAPIPSL
TTGNLTKTFLQLVEDKFPSSSKAQKALNELVGPDTGPQTEVLNLFFRALN
GCSPRIFSGAEKKQQLASVITNTLDAINADNEDYPKPGDFPRSSFSSTPP
HAPVPQSEIPTSPTSTQPPSP (421 aa)

Splitting the LerE sequence into peptide for Epitope mapping can be carried out in several ways

by varying the length of individual peptides and changing the extent of overlapping. One
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EXAMPLE 4: EPI TOPE MAPPI NG FOR CHLAMYDI A (eg LcrE) ANTI GENS Epit ope nappi ng
of all the LcrE serovar variants is carried out as follows: A nobuse nodel
of geni taWotzntsdonf ection as described above and i n WOpPO%5/130@6HE8506 used.

Al | (A=Y [ ol ogy
For whan it AEhBIBN SR EGR P8 E 55, MRnoRiAL 6 RSN 0P

r econbfinnand prhgrefsivelyr shiftetl Sy Gvantitoaaiddesidueh Gustt dhasfivllova t rachomat i s

chal l enge). The spleen cells fromimunised mce (with and w thout

Chl anydi a trachomatis chall enge) are then isolated and pulsed with LcrE
speci $plix ip 8poyedRpping Esniners phs 1 9B 1tnbiokife-b) B0 edigtedw. The spl een cel |
response to each of LcrE specific peptides is then assessed in terns of the

presence, %Tm%%ﬁaﬁqﬁ@ﬁﬂﬁﬂloﬁ%' | proliferation, mediator response such
as, foregeLcErToivaARMOAGEID NesPonse as determ ned by various tests
descri bed BNYRAAARATERAQ@EEQ IDNW 48y | y preferred peptides for pul sing spleen
cells ard WD@\%V@QE EQIR—:I\IQ‘ﬁg}muraI and cellul ar inmune response in a

subj ect 5ar 109, 110 and 111 bel ow. These 15mner
pept i de orrespondi ng to the N-term nal segnent
surroun@ ngrgllb@( EKFFE EghD uency (7/14) mutation point or hypervariable

regi on |9deH:KHEﬁEMR&PTAm$3Q1De«I0651) in the LcrE am no aci d sequence when

eval uat 0l RRPOSBKAKKERB@ERY Wi Mo 56kr ovars. Ot her particularly preferred

pept i de 1f-okE F%TEIE GB (MD@@PT)S and for evaluating the hunoural and

cel | ul ar?i %g 2Qubj ect are set out as SEQ ID No 129 and 130
bel ow. ﬁleﬁg,s rises the region corresponding to the
segnent 1§L§(@M§ﬁb}5@s§bjﬁs§§@%@1)hl gh frequency (7/14) mutation point or
hyper vans.amsppegborrskdeqQid No €y at resi due 162 in the LcrE amino acid
sequencé7W¢T§&m§I@@EQ¢E6s®) 13 Chl anydi a serovar isolates. O her

parti cullérf’r’%}’ éPYIéB(éé i ncl ude those which conprise the epitopes

set out r1A e Table 2) and SEQ ID Nos 181, 182, 183

and/ or ﬁ 4§‘TL qgf@Lp,fg IDNOQ7)partI cular SEQ I D Nos 109, 110 and 111

and/ or SEQINBINPQARSGRA SEQ I D Nos 181, 182, 183 and/or 184 can be
used in2s. WVGGRNWMETWEQSIDMGQJI e described in Exarrpl e 5to evaluate their
pr ophyl aétwsamsmm QtﬂPHOE)Dfl cacy and, of course, for diagnostic

pur pose% p an be applied to map epitopes for other

Chl anydl LH §D y not limted to CT242, Cr1381, CT396, CT398

and CTO QQHj;ﬁJ mappi ng LcrE found in serotype E strains
P

(Lcr E albp. ah& KiAIVIIvﬂEFEV(EE(jm\IoS's)am no aci d changes as conpared to the
publis hé@i AVIEFLYNGMYA DBEEEY BrNdJ6)
. GMVADLKSEGPSIPP(SEQ ID No 77)
32. EGPSIPPAKLQVYMT(SEQ ID No 78)
33. KLQVYMTELSNLQAL(SEQ ID No 79)
34. LSNLQALHSVNSFFD(SEQ ID No 80)
35. SVNSFFDRNIGNLEN(SEQ ID No 81)
36. NIGNLENSLKHEGHA(SEQ ID No 82)
37. LKHEGHAPIPSLTTG(SEQ ID No 83)
38. IPSLTTGNLTKTFLQ(SEQ ID No 84)
39. LTKTFLQLVEDKFPS(SEQ ID No 85)
40. VEDKFPSSSKAQKAL(SEQ ID No 86)
41. SKAQKALNELVGPDT(SEQ ID No 87)
42. ELVGPDTGPQTEVLN(SEQ ID No 88)
43. PQTEVLNLFFRALNG(SEQ ID No 89)
44, FFRALNGCSPRIFSG(SEQ ID No 90)
45. SPRIFSGAEKKQQLA(SEQ ID No 91)
46. EKKQQLASVITNTLD(SEQ ID No 92)
47. VITNTLDAINADNED(SEQ ID No 93)
48. INADNEDYPKPGDFP(SEQ ID No 94)
49, PKPGDFPRSSFSSTP(SEQ ID No 95)
50. SSFSSTPPHAPVPQS(SEQ ID No 96)
51. HAPVPQSEIPTSPTS(SEQ ID No 97)

-73-



sequenced genone. Also, 2 of these changes are regarded "conservative"
while 6 of the changes are regareded "nonconservative" (see Table 4 bel ow).

Ler Ef oundvbrzomselmmoype E st rains (LcrE allele 5). PCT/US2006/018504
MIrASGGAGE] '}@i‘  EQDAQEVI GSQEASEASM_KGCEDL| NPAAATRI KKKEEKFESL
EARRKPTADKAEKKS TEEKGDTPLE TEDL SEVSGEDFRGLKNSFDDDSSPEEI LDALTSKFSDPT

| KDLALDYLI QTAPSDRKLKSAL I QAKHQL MSQNPQAI VGGERNVL LASETFASRANTSPSSL RSLYLQVT

SSPSNGRNBNEAS LS PSR WY BB/ HONARLIFySE 5L PPA) OMEENSNL QAL HSVDSFFDR
NI GNLENSLKHEGHAPI PSLTTGNL TKTFLQLVEDKFPSSSKA! VGPDTGP EVLNLFFRALN

&SPREF&@QW@WWMLB@ WW&@?@WVP@@NW@F@v@PS P
(421 gé})ltaﬂ?@ct flrﬁieét nggl]g éﬁf’éb%vé%&’\ﬁ Wb%ﬁ(gizbi%isﬁﬂe& &SR E&Ervaﬁa+£r E

sequernce I nto I tope nappi ng oosing to use overlappi ng
15nnepts ptpmgs@s 83 vgiombsrhm tpsnleltm/ lﬁetbndOMacﬁOd whdeh dsue@o @ptiitiedi in BDO

VT ASCIR Cesr My R i) ok R hordlal By Rl A ooy

GSTQTVW@thE@is{ haNer@ell 0The spleen DoRAQAAMTGIA] (nﬁ&qvvim Md@vﬁmﬁ)

STGLR S B R AR R A

EASM_ KGGEEBEQNPANGESY-I D bel6v.1 0 splddn ckCEERinkd\fd e B L SEQpéditid\peptid438) 11.

L1 NPAAATRI KKKEE( S N O 109 Rl KKK L(,SE 0 110 13
KKKEEREE APERHR B0 Y0PRBo1 U1 e SRR AR S8 TR T 1
EARRKEHE‘ABKAEEK&@S(ISE@ ITR2 NelDrebfchke as determined by various tests described above Three

particularly preferred peptides for pulsing spleen cells and for evaluating the humoural and

cellular immune response in a subject are set out as SEQ ID No 109, 110 and 111 below. These
15mer peptides comprises the region corresponding to the N-terminal segment surrounding the
first high frequency (7/14) mutation point or hypervariable region identified at residue 64 in the
LerE amino acid sequence when evaluated across 13 Chlamydia serovars. Other particularly
preferred peptide for pulsing spleen cells and for evaluating the humoural and cellular immune
response in a subject are set out as SEQ ID No 129 and 130 below. These 15mer peptide
comprises the region corresponding to the segment surrounding the second high frequency (7/14)
mutation point or hypervariable region identified at residue 162 in the LerE amino acid sequence
when evaluated across 13 Chlamydia serovar isolates. Other particularly preferred peptides
include those which comprise the epitopes set out in SEQ ID Nos 29-45 (see Table 2) and SEQ
ID Nos 181, 182, 183 and/or 184.

These peptides, in particular SEQ ID Nos 109, 110 and 111 and/or SEQ ID No 129, 130 and/or
SEQ ID Nos 181, 182, 183 and/or 184 can be used in the immunisation schedule described in
Example 5 to evaluate their prophylactic and therapeutic efficacy and, of course, for diagnostic

purposes. Similar methodology can be applied to map epitopes for other Chlamydia antigens,
such as but not limited to CT242, CT381, CT396, CT398 and CT045

LcrE peptides for serE mapping
LcrE found in serotype E strains (LctE allele 5).
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16. PTADKAEKKSESTEE(SEQ ID N O 114) 17. AEKKSESTEEKGDTP(SEQ ID N O 115)
ESTEEKGDTPLEDRF(SEQ I D N O 116) 19. KGDTPLEDRFTEDLS(SEQ ID N O 117) 20.
IE\E/[S):!;E'[I;E[R)LQ\SEVK Ng%fggg ID No 118) 21. TEDLSEVSGEDFRGL(SEQ PDTNSENbLY5022.
1D N O 120) 23, DFRGLKNSFPDDSSP(SEQ I D No 121) 24.
KNSFEoiesHEs 8lamismoid ghangesag sompapes! to 55@3%@@@%%@%@%%% o) 12%) 26.
EEI L$ lggggg, SEQ I D NO 124) 27. ALTSKFSDPTI KDLA(SEQ ID N O 125) 28.
FSDP ALDYLI (SEQ ID N O 126) 29. | KDLALDYL| QT@PS SEQ ID N Q 127) 30.
L DYL I AToARSbcsshames pip regarsiefSgynseryativei mb iRt e %‘@%@@qgﬁeﬂﬁﬁi 19%) " 32.
DRKLI%M%?E%MQGN@ 130) 33. SALI QAKHQLMBQNP(SEQ I D N O 131) 34.
AKHQL I'D NO'132) 35. MSQNPQAI VGGRNVL(SEQ ID N O 133) 36.
QA VGGRNVLLASET(SEQ | D N O 134) 37. GRNVLLASETFASRA(SEQ ID N O 135) 38.
L ASETABRaT S srares Eorpng(beg)allgly 5)- - ASRANT SPSSL D 137) 40.
NTSPIEPREFAGCHGTE 2 ‘T’%{AW%‘@%GS AREP p
CDNL

KEERK.
- ) 42
viEsP GIELE RS Tops S RGPS PR Brish 47
@W{ X NP V& 3y \ %ﬁ&i' ’
e BN Do e ASn SRS OV 0 bR oL
NIGNLENSLKHEGHAPIPSLTTGNLTKTFLQLVEDKFPSSSKAQKALNELVGPDTGPQTEVLNLFFRALN

GCSPRIFSGAEKKQQLASVITNTLDAINADNEDYPKPGDFPRSSFSSTPPHAPVPQSEIPTSPTSTQPPS
P (421 aa)

The following example shows the splitting the serovar-E LerE sequence into peptide for Epitope

mapping by choosing to use overlapping 15nmers progressively shifted by 5 aminoacid residues.

Split in 81 overlapping 15nmers plus 1 end-16nmer, shifted by 5 residues

MTASGGAGGLGSTQT(SEQ ID No 99)
GAGGLGSTQTVDVAR(SEQ ID No 100)
GSTQTVDVARAQAAA(SEQ ID No 101)
VDVARAQAAAATQDA (SEQ ID No 102)
AQAAAATQDAQEVIG(SEQ ID No 103)
ATQDAQEVIGSQEAS(SEQ ID No 104)
QEVIGSQEASEASML(SEQ ID No 105)
SQEASEASMLKGCED(SEQ ID No 106)
EASMLKGCEDLINPA(SEQ ID No 107)

. KGCEDLINPAAATRI(SEQ ID No 108)

. LINPAAATRIKKKEE(SEQ ID No 109)

. AATRIKKKEEKFESL(SEQ ID No 110)

. KKKEEKFESLEARRK(SEQ ID No 111)

. KFESLEARRKPTADK(SEQ ID No 112)

. EARRKPTADKAEKKS(SEQ ID No 113)

. PTADKAEKKSESTEE(SEQ ID No 114)

. AEKKSESTEEKGDTP(SEQ ID No 115)

ESTEEKGDTPLEDRF(SEQ ID No 116)

. KGDTPLEDRFTEDLS(SEQ ID No 117)

. LEDRFTEDLSEVSGE(SEQ ID No 118)

. TEDLSEVSGEDFRGL(SEQ ID No 119)

. EVSGEDFRGLKNSFD(SEQ ID No 120)

. DFRGLKNSFDDDSSP(SEQ ID No 121)

KNSFDDDSSPEEILD(SEQ ID No 122)

. DDSSPEEILDALTSK(SEQ ID No 123)

. EEILDALTSKFSDPT(SEQ ID No 124)

. ALTSKFSDPTIKDLA(SEQ ID No 125)

. FSDPTIKDLALDYLI(SEQ ID No 126)

. IKDLALDYLIQTAPS(SEQ ID No 127)

. LDYLIQTAPSDRKLK(SEQ ID No 128)

. QTAPSDRKLKSALIQ(SEQ ID No 129)

. DRKLKSALIQAKHQL(SEQ ID No 130)

. SALIQAKHQLMSQNP(SEQ ID No 131)

WA E LN =

W WL WNNNDNNNNNND MR e ped e e s =
CRE OV ANNAEON ROV N W —O
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46. YLPSEKTAVMEFLVN( SEQ I D NO 144)
EFLVNGWADLKSEG SEQ | D NO 146) 49.

LKSEGPS| RPOKL@EEQ | D N O 148) 51.

NI (
ENSL KHEGHAR SMSEQ\S@(MQ@IB@S)SQ.

PI PSLTT@\ILIKHWA@SEQTSPEISE@DB@@?G)Gl
TKTFLQ_V‘EBK S5

| FSGAEK TADSERITY 1473,
LASI T m%«" W ST DI

8. EFLVNGMVADLKSEG(SEQ ID No 146)

9. GMVADLKSEGPSIPP(SEQ ID No 147)
50. LKSEGPSIPPAKLQV(SEQ ID No 148)
51. PSIPPAKLQVYMTEL(SEQ ID No 149)
52. AKLQVYMTELSNLQA(SEQ ID No 150)
53. YMTELSNLQALHSVD(SEQ ID No 151)
54. SNLQALHSVDSFFDR(SEQ ID No 152)
55. LHSVDSFFDRNIGNL(SEQ ID No 153)
56. SFFDRNIGNLENSLK(SEQ ID No 154)
57. NIGNLENSLKHEGHA(SEQ ID No 155)
58. ENSLKHEGHAPIPSL(SEQ ID No 156)
59, HEGHAPIPSLTTGNL(SEQ ID No 157)
60. PIPSLTTGNLTKTFL(SEQ ID No 158)
61. TTGNLTKTFLQLVED (SEQ ID No 159)
62. TKTFLQLVEDKFPSS(SEQ ID No 160)
63. QLVEDKFPSSSKAQK(SEQ ID No 161)
64. KFPSSSKAQKALNEL(SEQ ID No 162)
65. SKAQKALNELVGPDT(SEQ ID No 163)
66. ALNELVGPDTGPQTE(SEQ ID No 164)
67. VGPDTGPQTEVLNLF(SEQ ID No 165)
68. GPQTEVLNLFFRALN(SEQ ID No 166)
69. VLNLFFRALNGCSPR(SEQ ID No 167)
70. FRALNGCSPRIFSGA(SEQ ID No 168)
71. GCSPRIFSGAEKKQQ(SEQ ID No 169)
72. IFSGAEKKQQLASVI(SEQ ID No 170)
73. EKKQQLASVITNTLD(SEQ ID No 171)
74. LASVITNTLDAINAD(SEQ ID No 172)
75. TNTLDAINADNEDYP(SEQ ID No 173)
76. AINADNEDYPKPGDF(SEQ ID No 174)
77. NEDYPKPGDFPRSSF(SEQ ID No 175)
78. KPGDFPRSSFSSTPP(SEQ ID No 176)
79. PRSSFSSTPPHAPVP(SEQ ID No 177)
80. SSTPPHAPVPQSEIP(SEQ ID No 178)
81. HAPVPQSEIPTSPTS(SEQ ID No 179)
82. QSEIPTSPTSTQPPSP(SEQ ID No 180)

IKKKGEKFE (SEQ ID No 181)
IKKKEEKFE (SEQ ID No 182)
KLKSTLIQA (SEQ ID No 183)
KLKSALIQA (SEQ ID No 184)

s

SR A3 (b A 6631, 69.
FRAL NGCEPRIDEIS@QMSEQHPEE(BEQ)DM&)&)?L

47. KTAVMEFLVNGWAD( SEQ | D NO 145) 48.
GMWADLKSEGPSI PP(SEQ | D No 147) 50.

PSI PPAKL QVYMTEL ( SEQPCBUS00054985052.
YMTELSNLQALHSVD( SEQ | D NO 151) 54.
LHSVDSFFDRNI GNL( SEQ | D N O 153) 56.

NI GNLENSLKHEGHA( SEQ | D No 155) 58.

HEGHAPI PSLTTGNL(SEQ I D N O 157) 60.
TTGNLTKTFLQLVED (SEQ | D NO 159) 62.
QLVEDKFPSSSKAQK( SEQ | D No 161) 64.
SKAQKALNELVGPDT(SEQ | D N O 163) 66.
VGPDTGPQTEVLNLF( SEQ | D NO 65) 68.
VLNLFFRALNGCSPR(SEQ ID N O 167) 70.
GCSPRI FSGAEKKQQ( SEQ | D N O 169) 72.
EKKQQLASVI TNTLDY SEQ ID No 171) 74.
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75. TNTLDAI NADNEDYP(SEQ I D NO 173) 76. Al NADNEDYPKPGDF(SEQ | D NO 174) 77.
NEDYPKPGDFPRSSF(SEQ ID N O 175) 78. KPGDFPRSSFSSTPP(SEQ ID N O 176) 79.
PRSSFSSTRPOARGAGSH® | D No 177) 80. SSTPPHAPVPQSEI P( SEQ PDTNSGh0b/6835081.
HAPVP%@ PTSPTS( SEQ I'D"NO 179) 82. QSEI PTSPTSTQPPSP(SEQ | D NO 180)

| KKKGERE & oG T O APm B T KRKERITE SEQ Thvilae s KEKSTLI QA (SEQ I D No
183) | KiAsehilihe@d ( SEoldp No 184) Tabhe 4 EXAMBhdkadwn | nrunijzation with LcrE
anti géh or Conbi nati ons theregfE | muni zat i jofsconsetvad Lcr B al one and in
conbild®tion with I”RrE from di fl{ffer ent Chl g% grved achondt i s serovars and/ or
in CO@{' nation-w f% ot her Chl rgrhj trac \AthPQﬂSCFYPd)T eins and/ or one or nore
ot het Th—-anti genr( either al e with or me”ve%‘n unor egu| at ory
agent—i—%he—f—oH—ewFJ.u exanpt-e—| .YIS. tstates—i Wﬁ? cgg:z?‘vgd er—wi th vari ous
conbirggtTons of —GigterEantigeRs T a NOUSENFONER g 1he | econbi nant CT LcrE
anti gens are prepagfed and chanacteri sed US| dWsevedT €U, |t he procedures
described in WD 057002619 and Finco et al (2005) Vaccine 23; 1178-1188 and
Sanbri et al (2004) Vaccine 22 (9-10); 1131-7). In this Exanple,

i mmuni zation is shown with a conbination of 1 or 2 or 3 or 4 or 5 LcrE
ant i gEXAMPICEYS dirrheienionGritholioy Bioatigenae lWonbinatioscmereaf s wer e prepared as
descri bed .above. ens .are e ssed, . a ifie Co 03| i ons of
anti gen Brblﬁ%oﬂ t‘Y‘-B[‘nf«"%?ék’gﬁe%d ’Pe‘ﬁ’éﬂ% 100, P E‘c??g%T“brdlf%r 11“ or 5
Lcr E anthogeris sgevars ﬁmidﬁ@sintdoﬁfbu(aﬁdﬁdwﬁh) Bthat GV'IIZzgzyaiﬁt WEEHOhaREdteaRtan@eon per

tion ed en ro 5-6 mice per gro
For apBLpete pPoTn et Gt fivtev il St o Borehuloggaio) . and

I muniTaetbliawing @khape 1Ms€tﬁte§1[1ﬁmhrﬂmti6h @ vatﬁods\@@m‘l&ﬁﬁkoﬂsrﬂfm@drﬁ antighRs Weeks

after .the | ast i zatiQ ce, are chal l enged by intravagi nal
i nf ectt %Wo‘dﬁetnﬁ’dtemﬂﬁ‘f%"i’aé‘f gTéﬁlr“EaW‘éf’%? axepreRard and datagisrissdusingtion i ni t ed

to Chkg ffkdj{)@cddﬁf:b@ liegBRibe® irS WP U§H002819 YRERinBd! 6PHAL0HIIREBSDE.0N 762988

intra-n (J n)
and Sambiti et a (2004) Vaccine 22 (9-10); 1131-7).

In this Example, immunization is shown with a combination of 1 or 2 or 3 or 4 or 5 LerE
antigens from different Chlamydia trachomatis serovars were prepared as described above. The
antigens are expressed and purified. Compositions of antigen combinations are then prepared
comprising 1 or 2 or 3 or 4 or 5 LerE antigens per composition (and containing 15 pg of each
antigen per composition).

CDI mice are divided into seven groups (5-6 mice per group for groups 1 through 6; 3 to 4 mice

for groups 5, 6, 7, 8 and 9), and immunized as follows:
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6“56 the

t he Immunization with LerE antigen or Combinations thereg
The following Example shows immunizations with LerE alone and in combination with LerE

from different Chlamydia trachomatis serovars and/or in combination with other Chlamydia

trachomatis proteins either alone with or without an immunoregulatory agent.

Specifically, in this example, immunization is shown with a combination of 1 or 2 or 3 or 4 or 5
LerE antigens from different Chlamydia trachomatis sexovars were prepared as described above.
The antigens are expressed and purified. Compositions of antigen combinations are then
prepared comprising 1 or 2 or 3 or 4 or 5 antigens per composition (and containing 15 pg of each

antigen per composition).
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BV c;e\ll Jfo troln-svtz'vlonslél'ilﬂe%ltdz%g%all" pil‘olt:elgggen%z‘gens: A Mouse Model of Chlamydia
trachomatis genital infection for determining in-vivo protective effect of CT antigens (resolution
of a primary Chlamydia trachomatis infection) was used. The model used is described as
follows: Balb/c female mice 4-6 weeks old were used. The mice were immunized intra-
peritoneally (ip) with a mixture of 1 or 2 or 3 or 4 or 5 recombinant CT antigens, such as but not
limited to LcrE, as set out in Table 5 or 6 above. These CT antigens were determined to be
FACS positive and/or neutralizing. Three doses of the 1 or 2 or 3 or 4 or 5 LerE antigen mixture
were given at a concentration of 15ug per dose. The mice were given hormonal treatment 5 days

prior to challenge with 2.5mg of DepoProvera (medroxyprogesterone acetate).

Test Challenges: The mice were challenged intravaginally with 10° IFU of purified EBs (Serovar
D), 2 weeks after the last immunization dose. A read out of vaginal swabs every 7 days up to 28

days after challenge. The following assays were also carried out on pre-challenge sera:
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C. t r atgEmHe §W§]é¢r1§%P8rreSB°n‘§é\VéW“H‘éV§“ﬁb‘§tth rﬁm{‘ CB fationss Thent ect i on
was nmphds0 ro?@hebyagffm%sﬁ@ \tvghetov@&érﬂﬁfe hoadte @ite reglboRddll i thg Ay aienber  of

recovered | FUs on CWK2 cel |l nonol ayers using indirect

i mun@fdhoseiisshasteeial C@HF@%Q{M@W’M’W@%%&PW‘T psthodyy preadyses B e’ i nf ect ed
with %{ﬁ'b Stg[?«?(l & 3R LLS aﬂtﬂogdﬁﬁus@pp%se a'léafcﬁﬁieligﬁt)orﬁtﬁélv 1 whdhegt ed

contr eens of "each grou m ce were pool ed and Eﬁgrsed manual | y.
Spl eangﬁthWroés dbe negadive FoNtR dwembe mp@nwg%w@&@ma@ae tH %2%ni M HEPES

buf f ep; %/%)penl cillin, 100 ug/m streptonycin, 50 uM
2- rrercapt oet 0.15 nmM L-gI ut am ne, sodi um pyruvate, vitamns, a

cockt a|I of non- essenti al am no acids and 2.5% heat inactivated fetal calf

SEr urr}’ sztzv S‘t)zvy ?'fBEPL?'{ &?iﬁlhg %§nt dl ng?-:d Q/fclg Eﬁ%QtrQ&t éﬁ'mlq? '@ﬂing@ £ cted

control's were s ours I n round-botto tes with
20ug/ mzchoﬁwmaElmsta@h I&xl]pm (&Bb) adleonthei wice svwatinfeated Vaﬁt lige r@llqﬂn’dtme

presenc ant i t | ug/ M of
anti - ’gﬁtéiy ]I%%Jp}he ) tlﬁ‘eati;atl tﬁ%ce % %ﬁﬁféﬂe&l@% ach oetﬁag{%ggﬁ% tglrr%%nt ary
Bodi eTheféive” EB @ds1t1ﬁo¢ontrbbarmnalls yvsresnfe(ftechfw Rigrein liSrmkthid thveeks p(beesluser

cyt oki ne ex si,on ug/.m  Bref e e ght. At
the e QO%’F ? Igg[sgr{t'igﬁlﬂf’ SO 8H]%%I}Si foxeld églfl msSPe\f\éér éev Pg ed eﬂ@? ﬁ%gg géo?%fog;gnal dei de
and swbske) cramﬂlmape(frmamfkdtmltw livie” BBSlek/@,lﬁﬁd dnbifalsiamomity and:rex@dedcel | s
wer e stained for omt.e era Wit ant|b0d| es:
Bt N GRS R s o s 4 Ao 35

Phar mygasgd with @ler®latiehis cmbmat&mabvyﬁeﬁbnfdhallemgéd)%lthl &liye” GBIy tHeipositien a LSRI |
eyt Onggn?rgl ‘\‘IIV:VJE’.’DE]%1 rrglce\:/ vAvere also re-challenged (ie they were given a second dose of “live” EB).

As the “live” EB positive control group developed a natural immunity, they cleared the second

re-challenge quickly.

Infection Control: In this group, the mice were only challenged with “live” EB at the same time
that the “Positive Live EB controls were re-challenged and the test CT group was challenged.
The purpose of this control group was to check for a possible protective effect from the negative

control group (ie the group immunized with immunoregulatory agent alone).
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software. In the second approach, mce were inmunized intranmuscul ary on
days 1, 14 and 28 with a panel of reconbinant chlanydial proteins with
proper adyovasnisooh week after the | ast imrunization, PBMTUsess/0iss04 at ed
and a Y. Spleen, har vest in descri.bed. abo ' resence of
syngeﬁ%ﬁ@ﬁ‘qﬁ-gdﬂé{&aﬂdnﬁg@ rggs%?eggo@?ﬂaﬁ'ﬁ?‘%si%ﬁwm & éé?rflhgéyég SBf or 24 hours
usin 10l e Chl.anydi achQmAENS -for ' . OW Nng
stinu l\g[?flgl %cﬁl\(emeéeﬁulc@a%/\gr?anaﬁfsmegﬁs%g&g)?@?%etgg? (;ﬁ'%dgglﬁ onrfelrg@kﬂl and

| L- 5) ofashlalegdiali infdtiath dudeedfarice efigat dndFNppareasiablestiol embroy tcblemydinle

prepared.from spl.eens of m ce ni.zed wth the r pnant antigens (3
dos esm%ﬁﬂcé‘f m&%’?lgﬁmﬁfgf—?t $%£@)am¥%18 rgg‘f’g?%agﬁstt? SYRTHE Eléeci(?ﬁ‘lﬁggéﬂsm eens of each
group of mce were pool ed and di spersed nanual | y. Spl enocytes were cul tured
in RPM 1640 di ym suppl enent ed wi.t h .25 HEPES .buffer . | ./ m

bent ol M TR aBStAl Sreeh ERTIE B Say CR bR AP R T Boe

L- glj%ﬂ&gvﬁa-smﬁicum}@pru&l&ﬁ@w;'ﬁrﬁe{ﬁ ha\[%f Bmkﬂ@iideldofl) Ao egenichtal | am no f
acids and 2.5% heat ipactivate et a erum Fl ow cytonetry apalysis o
ot § RN HRCHe Sy ok NSV rELem Bt rof 2 He SRR UBOR AL el ed out
i Nt hehls@apBia Wedondah profdidss TheR n@ael vutEPE theNmbti goRBaR anbidgentospeci fic
CD4 T cell response is apal ysed ex vivo by stinulating spleen cells with C
EB antPPiss&M dirdigind RLONBot h screening are carried out using

mul ti-paranmetric FACS anal ysis to assess the cytokine expression profile of
antigen-specific Thl _-cells., Results fromthe first approach indicated that
13 ouln the Tiyg apreschy CRt Thevignulgdion wen R ElsmsatappBodiy)| infepinpydri-{iReT681,
CT82 3y rffikd4eoontbimt’ surfadel antigefrs! 4@ Bcrebnkd ¥bn théif 3dphcitf-tod dttnulkit 964+ GRGOO,

CT601, CT71 1. Noteworthy anong these CT4-Thl /i nducing antigens is CT396.
Resul ganmepradyeing clc drephapyeo oM Mgt eaqleing tahptimeyyt Gt @%%@namd therg®1 are

abl e £9edWUesins HARY 1F0eHE TP §5Irbdch RBFs ! BRI RPSCIntib&sWRFONSES .
Results fromthe first and second approach are expressed interns of the

f r equeawdd/indficeEEINYEER | tegpoasriduging ingleral migestipt.i ¢ CD4- | FN gamma+ T | ynphocyt es
in 10000 CD4+ cells derived from spl enocytes of mce immunized with the

antigens (formulated with LTK63+CpG as adj uvant), upon stimulation with
ei t heln tE8seyond fppreachi ot Thi dwlufticisupon ipaneidatioo wile€T atponibinadt 4ntigens:

adj uv i 1,2 ] Eor . f . - N d CT38
1% pebited TN Ehilns WY ped Sl b RUAGR R0l R ERAGH} 10
i mrunicgpabseris@adlymddx 100 tywsimblatiog splegnioeBnwith @RI and d-PSifre)antigens. This

approach allows the priming of in vivo antigen-specific CD4-Thl cells that could potentially be

involved in recognition of EB.

In the first approach female BALB/c mice 6-7 weeks old were pretreated with 2.5 mg of
medroxy-progesterone acetate (Depo-Provera) on day -5 and then infected intravaginally at day 0
by depositing 15ml of SPG (250mM Sucrose, 10mM Sodium Phosphate, SmM L-Glutamic acid)
containing 10° IFU of C.trachomatis serovar D. Seven days post infection the course of infection
was monitored by swabbing the vaginal vault and determining the number of recovered IFUs on

LL-CMK2 cell monolayers using indirect immunofluorescence.

Splenocytes were prepared from spleens of mice infected with Chlamydia trachomatis (10 days
post infection) and non-infected controls. Spleens of each group of mice were pooled and

dispersed manually. Splenocytes were cultured in RPMI 1640 medium supplemented with 25
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respectively. For CT396, the frequency of EB-specific and CT396-specific
CD4-1 FN ganmma+ T | ynphocytes is 612 (vs 309 of adjuvant imuni zed m ce) and
488 (vs woabosadpamyant i nmuni zed m ce) respectively. These/useaslotssod ndi cat e

t hat Doty =« (CFI&LYs dnd Dnak 3 j.arantigens

capadel BFPBy SHtch ngonl gh e ranieaty dgr) e RIAETsE i EniiaBp b

pr oduringM ERgaamine sddRédh by SU/ARYmidS, 4 cddkailpofamardssantialentinoacigy adi des

vari crE seque a d/ or combi nations of variant LcrE sequences across
pEiakia it

t he %%& et 88 ovars. Such changes in LcrE genotypes across
t he Chl anydia trachomatis serovars are likely to correspond with changes in

Lcr E phenotypes, in particular, with changes in i nogeni ci.t The present
i nve rFSg‘R' %%&edp?pé‘?ﬂo & %fq%ﬁ’éeél eigf ?’bc{}?f’&lqﬂ °t8$° nrg’gsc‘?' ?étgn%a%é% ﬁir%e ani no
aci d jouhstin trotddomston PePHell i slatbarwithp @phg/6hé SofS varfoas Ndhlagydin @shomatat ed Wi th

rvari .ons, which

hi gh frequency mutated am no aci d Siti r hype able.r

are |TeRQERmanhapfigeps Whihe gresence |1u%§$ f*%f?@a?-e& B?%t%éafﬁaﬁ?lé Otftl%ﬁ%&nu ng

Chl amy@dil SPRELEDS 268! 1bugRbbahed inddTiial RSP Ws@homdMELEwMehiaft BbdieE
sequences and/ or conbi nations of the vari Ler E,sequenc_esufgd/ 9r epi t ope

. / nt
regi ode asebdicxtthe aplyss oh ém\‘EéPilﬁﬁi‘r{ce‘i_é‘FECgl%ﬁj etEneeXPreF8gT i 2 Mhmunogens

and/ ofrefelih-RESURD ALY RbrmidUNALE B CofaRTRARIIA RN ribOEelRMYE kI and/ or
treating and/ or di'agnosi ng Chl ar%dl a infections. The present invention also

pr ovi Wigs 2V prafrmaldpiderang isabssaupuEn gesnephiiced bR ATEESHSO-of RPRiANt
O Fhildd<118 RRHARARS BFIPM & MonRBEAwidh HETOMBRihg o RoR¥R aRHCHIC

changes 1n Omp-H11ke genotypes across the Chlanydia trachomatis serovars
are |FIKE Wt@&&rﬂew@%ﬁ}l% apthamigesPE falRB - Pheimipgenhhenot ypes, in
particular, with changes in inmunogenicity. The present invention also
provi des peptides surrounding or associated with the am no acid

subst $teined calds wiere pealyzed Ubacytolaptriretistien op cu h§RHgCxpmetss 9éthat &IV t h hi gh
frequ&)@%r mut at ed am no acid positions or hypervariabl e regions, which are
i kely ' be B and/or T cell epitopic regions capable of eliciting

Chl anydi a specific i mmune responses. The variant Omp-HIike sequences

d/ mbi nat | T i i
and/ ofy QLM apppii & 6%%};? !nﬁr%ﬁu?cﬁ&%&?&a%rs angl Bl 2%{11112{3’&’ anef 9! ONS

of. \
assocl a ee%FC%l aerf(?‘?Ch’ mmﬂi@en e sequences”are usefu nmunogens

=

e varrt ant Qm
and/ oof reconttisanp cllpayditl potens withnuomeg edjiireanto dpwsdkt dfentheflant ipmewieationng and/ or

treat] nd/ ar .di agnosi n | amydi.a i nfectiaons, The present | ngion al so
provi C\all‘é(?ﬁe é?ﬁlgigg%ﬁ%séﬁgegf@essp%ﬂ a4 Srhélg it IP%dngsLO(‘)' g 1\3 zsatﬁ? grr? %e%ee Bt

syngeneic irradiated APC. Ex vivo stimulation was carried out for 24 hours using whole

Chlamydia trachomatis EBs and LPS-free antigens. Following stimulation the cells were

analysed for cytokine production (IFN-0 and IL-5) as described above.

For the second approach, splenocytes were prepared from spleens of mice immunized with the
recombinant antigens (3 doses 20ug, with AIOH +CpG) and adjuvant-immunized mice. Spleens
of each group of mice were pooled and dispersed manually. Splenocytes were cultured in RPMI
1640 medium supplemented with 25 mM HEPES buffer, 100UI/ml penicillin, 100 ug/ml
streptomycin, 50 uM 2-mercaptoethanol, 0.15 mM L-glutamine, sodium pyruvate, vitamins, a

cocktail of non-essential amino acids and 2.5% heat inactivated fetal calf serum.
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PepA sequences across the Chlanydia trachomatis serovars. Such changes in
PepA genot ypes across the Chlanydia trachomatis serovars are likely to

cor r esponstowmddngdsanges i n PepA phenotypes, in particul acr/uskdds/ocdsanges in
i munegeni.ei r i.nyenti al i pepti.des syrroundi ng or
assoc?at ea[E vI\}Tl étfﬂ/ %ﬁ@sgrﬁqﬁ%ﬂ C| ‘gxsﬁ%gﬁ,&f‘ﬁ ?Qﬁgsfsg}énfg%g}etsie WAPPBEL P e
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h i i i i | : 1 : .
eg SSPRL s B Sscl €8V R BBy s Ele L fean LB A R A b eslindSs. The ™' °

vari ant PepA sequences and/or conbi nations of the variant PepA sequences
and/ o pitope regions,associated. with th ri ant . PepA sequences are

usef u Otg’sscleﬁn;ﬁ Sherg™ (Iiﬁc?}lf(s)PSlf’%mtu EP3pmettic iﬁ@nar@?ysfsrﬁﬁ‘uﬁéﬁé COEYosi ti ons
for pegvssibn pgfiknd/aotigenrspadifin@hiedis.or di agnosi ng Chl anydi a i nfections. The
present invention also provides variant ArtJ sequences and/or conbi nations
of variant ArtJ Sequences across the Chlanydia trachomatis serovars. Such

lchEnlgstltmfr&htthb @elr@tpmelﬁ ind@a@8 $hat Mot mﬁbeﬁaﬁtfg@ﬁmé@%ﬁﬁ@ﬁ@ﬂlﬁﬁs are o

i ke to.corr j n in_ArtJ engtypes, in particular, wt
chanodt! PSR B8 Ly CHORL LTS Taitsd T Ch Csbh s0Rab<CHioRe | des
sur r ogmebiongTen1, 8IYOL Kb @omhyt dindrdehcBTTATAC irffiuSiHp ahtideHs is@896.1 N particul ar,
pepti des surroundi ng or associated with high frequency nutated am no acid

positions or hypervariable regions, which are likely to be B and/or T cell

epi t ORksgIts ﬁgmrs%c&ﬁ%pﬂoﬁcrpfndﬁ&t}sﬁ {rhtai;: %_@?k A @rﬁﬁﬁé Shi€d BN pgSPOnSes.

The varjant ArtJ sequences and i nations of e varia
sequeMtieen-gnseifis andphlemydiaspesifinrespassoci ated with the variant ArtJ sequences
are useful as inmmnogens and/or in the preparation of inmunogenic
conpositions for preventing and/or treating and/or diagnosing Chl anydi a

i nf ecRésolts frofhthe dirstsamdt secondeaipraanh atesexppassedi @esrvabi diat frdduadcy SETR@NCes

and/ o mbi nat.i ons_of.vari DnaK uences acr t he Chl anydi a

Cr acngsli e BisghReRing PR s T Brsikogarmty P00 (Rt b Pl anydi a
t r achioratspensetesvel micr énhikieddy with thORABERS ebrivulafedCHAR JEK 43P CRO S
phenotypes, in partjcular, wth_changes jn i nogeni city. The present

i nven?d?{@ﬁmgﬂ‘éo(?n Sﬁg’\‘i‘laﬁ% Withy ‘fhareggélﬁrﬂ?eoﬁfﬁ’@ﬂ‘]&g%% as, eupRared é’d‘hﬁ QWteigde ani no
aci d sahadjutant-imdAspizédmiear ti cul ar, peptides surrounding or associated with

hi gh frequency nutated am no acid positions or hypervariable regions, which
are likely to be B and/or T cell epitopic regions capable of eliciting

Chl anpeiCI38 Neld fid quehdTBIBB-§REIA0 RKESTISTREe M CHMIFIMA AL QUGBS R/ O
conmbi n %(L&nj\}of the variant DnakK sequences and/or e€pitope Tegions
assoc? Swh t pf adfyagtdpinyipizeruge) B sely of pdjugians imupiged mice)

respectively.

For CT396, the frequency of EB-specific and CT396-specific CD4-IFN gamma+ T lymphocytes
is 612 (vs 309 of adjuvant immunized mice) and 488 (vs 17 of adjuvant immunized mice)

respectively.

These results indicate that both ArtJ (CT381) and DnaK (CT396) are examples of Chlamydia
antigens capable of producing high frequencies of cells that are capable of producing IFN-

gamma.
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i mmunogens and/or in the preparation of inmunogenic conpositions for
preventing and/or treating and/or diagnosing Chlanydia infections. The
present iwopendd3sooal so provi des variant Hypothetical (CP8RR)S2a8queEsnges
and/ op gl g MR P! variant DnaK sequences across the Chlanydia
trachomat1's serovars. Such changes in Hypothetical (CT398) genotypes across
the Chlanydia trachomatis serovars arelikely to correspond with changes in
Hypot het | (. CT3 0 i articular, with changes.in
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vari ant seguences and/ or ﬁ%nbi.nati.gn@gof .t he vari ant %ﬁzot heti cal (CT398)

s eque QI HRPHSSEHRIFORED e gne 24d sehshivtions. i pastiquias REPidesurppdinghet i cal

( CT39&)asstateanaietShigh GeqiRadtinufted sy QaEpsitRAS LM’y pbR atikite &rg%ﬂa,rvaﬁéhon of

i muno ﬁ%l_c cg}npé)a i ons Ilor_gr,eventl ng and/or treating and/ or_di agnosing
chl arﬁfgl oly 1P P&t grdor A !l sRPRiE AegioscapRbig plorlisitinenChlirev s shesificoesdi f i cat i on
are heedibtsd iNROADRLFINESE. D¥hd RIRAEDGE. se)RhtQUnd AP dbhbinaddrRNg wadhiar | ations
of tgﬁ'%rgescrl bed t hods and system of the invention will be apparent to

t hos L iSPAHSRees And Freeplipee thetoRt atsotepdMith iy voriamh Limé seiepres afeciselpl 45t of the
| NVenfimhogdst dh@ked hn e pepii@iba QR iﬂﬁx’%n&%‘%ﬁfa QrRelitiBRd fdr rtgﬁagff LAPE Wi th
u

specific preferred enbodi nents, it sho be understoo he I'nvention
as clBgefsgandsdiagnosyie Geamrdainfedtiors t ed to such specific enbodi nents.
| ndeed, various nodifications of the described nodes for carrying out the

invention which are obvious to those skilled in nolecular biology or
rel at Btf Piegangdnvgpiion plse aesddesovasientc Omerkidike ypequsnces randntcombinationsoof,

REFERENGESD . r ' myd r ti sh. and host
cell SR,%Hn vi.{}{?g# Q%r (S:r \Gé?%?%Iirg\g/mh&(?ﬁ%’h)%%g?c@gp%%g%% %%glg &N ¢

aut obPBgthpke genoypesCisranihgi Gdamadie rodamaBosiekys drotikdly to abviespong ywitRr ess.
Washi : S, - C . . t. a WE. .199 Chl anydi a
Ve 340, Bl BTy NEEI g S PIGend0 LES

Yol kenvertipp alvproaldes pep@idesnsurmbndihg prodssaiateglywithAtie raintanacid sibetittidray in

M cr C}Bh%f?ig,ypeﬁtria%§ §Urrc§ﬁ§§1ﬂ'g g Sspsgci%d wli%ﬁ'%ighqfrse%ﬁgnzg mutated amino acid positions

or hypervariable regions, which are likely to be B and/or T cell epitopic regions capable of

eliciting Chlamydia specific immune responses. The variant Omp-H-like sequences and/or
combinations of the variant LcrE sequences and/or epitope regions associated with the variant
Omp-H-like sequences are useful as immunogens and/or in the preparation of immunogenic

compositions for preventing and/or treating and/or diagnosing Chlamydia infections.

The present invention also provides variant PepA sequences and/or combinations of variant
PepA sequences across the Chlamydia trachomatis serovars. Such changes in PepA genotyioes
across the Chlamydia trachomatis serovars are likely to correspond with changes in PepA
phenotypes, in particular, with changes in immunogenicity. The present invention also provides
peptides surrounding or associated with the amino acid substitutions, in particular, peptides
surrounding or associated with high frequency mutated amino acid positions or hypervariable

regions, which are likely to be B and/or T cell epitopic regions capable of eliciting Chlamydia
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DnaK sequences across the Chlamydia trachomatis serovars. Such changes in DnaK genotypes

across the Chlamydia trachomatis serovars are likely to correspond with changes in DnaK
phenotypes, in particular, with changes in immunogenicity. The present invention also provides
peptides surrounding or associated with the amino acid substitutions, in particular, peptides
surrounding or associated with high frequency mutated amino acid positions or hypervariable
regions, which are likely to be B and/or T cell epitopic regions capable of eliciting Chlamydia
specific immune responses. The variant DnaK sequences and/or combinations of the variant
DnaK sequences and/or epitope regions associated with the variant DnaK sequences are useful as
immunogens and/or in the preparation of immunogenic compositions for preventing and/or

treating and/or diagnosing Chlamydia infections.

The present invention also provides variant Hypothetical (CT398) sequences and/or
combinations of variant DnaK sequences across the Chlamydia trachomatis serovars. Such

changes in Hypothetical (CT398) genotypes across the Chlamydia trachomatis serovars are
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(1997) | mhimomcid servenee coEbP1 98 B n{ulaﬂvrjls PESIFip the ONGOf MO[®97) 3. | munol .
158(7): 3%ﬁﬁtle&§%n% Eﬁmﬁloadcf@gsﬂhﬁe(s) lelecfed¥t i BleRr&@oh&dting@f of an am no

acid sequenc , except that the am no acid sequence

cont ai ns64ri6,d57nisRel MR Pbh220,7eped 420 he one or nore nutation(s)

i nvol ves an am no acid residue(s) selected fromthe group consisting of 64,

126, 157, 162, 179, 207, 217, 220, 275 and 420. 2. The protein according to
claim1 QAhHreqxratemlae:ordm&medﬁmnllswlnqn‘deﬁ@mdéattorlys iadepgpdenily at i on, an insertion

or a del et refer < i ations listed in
Table 7.° ’?gltse n %rf cnégo%ﬂf&grraggl%o h?g}?%vﬁ}ae?%ln%&? f;ﬂl’h})ne or nore

mut at i onﬁfm)atxadxstletedtuln@ablerﬁunogenl city of the protein. 4. The protein of any
one of clainms 1 to 3 wherein the protein conprises one or nore nutated
sequences sel ected fromthe group of sequences consisting of SEQ ID Nos 1,
4. 6, 8, 311he ptdeinbBelaihB] oddainlDwh@ein tilone 28 marcihairti@ils) alter the

immunogenicity of the protein.

4. The protein of any one of claims 1 to 3 wherein the protein comprises one or more
mutated sequences selected from the group of sequences consisting of SEQ ID Nos 1,
4,6,8,11,12,13, 16, 18, 19, 20, 21, 23 and/or 27.

5. The protein of claim 4 comprising SEQ ID No 11, 4 or 6.

6. The protein of claim 4 comprising SEQ ID No 13 or 8.

7. The protein of claim 4 comprising SEQ ID No 12 or 1.

8. The protein of claim 2 comprising a mutation at amino acid residue 64 and/or 162.
9. The protein of claim 4 comprising SEQ ID No 16, 18, 19, 20, 21, 22, 23 or 27.

10. A protein comprising the amino acid sequence of a protein according to any one

of the preceding claims or one or more fragment(s)of at least 7 consecutive amino

acids of a protein according to any one of the preceding claims.
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5. The protein of claim4 conprising SEQID No 11, 4 or 6. 6. The protein
of claim4 conprising SEQID No 13 or 8. 7. The protein of claim4

conpri si ngoSheg/i380Mo 12 or 1. 8. The protein of clai m 2pcomseemsiongFoa
mutation at amno acid residue 64 and/or 162. 9. The protein of claim4
conpri si Ag. BEQ@rotBinNg clbbn 1A §hertid, thOhe o ijor@RagnRBt(Orcodprisek@ne ér pr ot ei n

conpri si e.amno acid seqguence, of. .a protein.according to any one of the
pr ecedi n%%(g% alur¥€t108F m(‘)’ﬂfé:’m RO E %darﬁ?f%‘het({%?%%eg{mm@ﬁsgtmu? consecutive am no
aci ds of cangistinpef 64,d26d5T) 169, 179, 207y 20hHe2@f275 bel/@r40edi ng cl ai ns. 11. The
protein of claim10 wherein the one or nore fragnment(s) conprises one or
nore mutations involving an am no acid residue(s) selected fromthe group
consi st i 1g. & aftbod;l #ich bnds tolotethiT an? Orfe, of2lalms 220, 275 and/or 420. 12. An
anti body which binds to a protein of any one of clains 1-11. 13. A nucleic
acid encoding the protein of any one of clains 1-11. 14. A vector

conpri si Ng. & nH&Eik QLA Al ACRb@InT ahPord GHclRims1-115. A host cel |
transfornmed with a vector according to claim14. 16. The protein of any one
of claims 1-1 1, an antibody according to claim1l2 or a nucleic acid
accor di ng4! R vedte dBinbasihOh nttiQe Afid AcdoRFhE@WBRL 1317. The protein or nucleic
acid of claim16 for use as an i munogen. 18. The protein of any one of
claims 1-1 1, an antibody according to claim12 or a nucleic acid according

to clai m133Aft19§tcb'l§§a1@.§)rﬁe_%ﬁﬂ@g%é&c&ﬁ@iﬂgm laifpt4, The use of the protein as
the a tI%O y

defined in any one of clains 1-11, according to claim12 or

t he nucl épcThedirefeincd amtpne@f eloined Jal Inan 3ntihedy Recording tpstimréond a nedi canent

for preventikidcilacd 1o 19 AmY 9 ALk tis infection. 20. The use
of the prot eli nCIas?ccfg(??éng in any one of clal rrsgal-ll, t he anti body accordi ng

to claim12 or the nucleic acid according to claim 13 in the manufacture of

a di agnosti-f..r . | - I f Chlanydia trachomatis or
of an?i bf)itéi ghse Iﬁgtlggle%téng(g%f %g(}[i 8%%%@%%@?#?%2@% n:% o1 rr%’he use of the

protein as defined in any one of clains 1-11, the antibody according to

claim129r I i i laim.13 in.t manuf acture of a
reagent ; i% C%S%%M?Og?@gor%?# ?%glgfggﬂégg?t%@? §f’f€°loggm I 51}1%’[?22 ofatis. 22. A
met hod ofu¢leieatidgeoadisgitojcdaim 18 domprse 83 adiagmbticviesdeat.i Ng t o t he subject a

19. The use of the protein as defined in any one of claims 1-11, the antibody
according to claim 12 or the nucleic acid according to claim 13 in the manufacture of

a medicament for preventing or treating a Chlamydia trachomatis infection.

20. The use of the protein as defined in any one of claims 1-11, the antibody
according to claim 12 or the nucleic acid according to claim 13 in the manufacture of
a diagnostic reagent for detecting the presence of Chlamydia trachomatis or of

antibodies raised against Chlamydia trachomatis.
21. The use of the protein as defined in any one of claims 1-11, the antibody

according to claim 12 or the nucleic acid according to claim 13 in the manufacture of

a reagent which can raise antibodies against Chlamydia trachomatis.
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therapeutically effective anmount of a protein according to any one of
clainms 1-1 1, an antibody according to claim 12 or a nucleic acid according
to cl ai mWwd.20@3138084pr ocess for produci ng a protein accordirng26e/0a85y4 one of
claims 1-1 1, the antibody according to claim 12 or the nucleic acid

accor di Ngyt 0 nfektRl BF katH@ AR0bjS REmpienr SAdainifbrif okl duBRcten host cel |
according to claim 15 under conditions which induce protein_expression. 24.

A pr oces sherapeutinaliy aldechiye ameynd OB} Brofedeasrofriing t@ 8yaeng ob s 1dl-4atns 1-1 1, the

ant i body ,aGeAL diddedih@to i@ M1R a AlicliB Sl HedoRiify BElfmagcording to claim 13
wherein the pfotein or nucleic acid is synthesised in part or in whole

usi ng chem cal neans. 25. A process for detecting a nucleic acid according

to cl ai my33 igS 1Y iR 1oAY LAS b d1fim@ 10UCHei ¢ aci d probe
with a bizél%gﬁgg{s@aﬂr}rg?&e&%n e?ﬂghfgéoirédlﬁ%%ongptgondi tions to form dupl exes and

(b) det ecntibvngy sedordingitsl daimsl2 o the naclgicgeid secokding thelae i3 rgmarigipdt ei n

accordin f i . Mk S| : ) contacting

an anti bgltlf;sqe ﬁ%?@%ﬁ&oat%ﬁc‘%g%%&%ﬁ% lgi%g og%lgtg?&%g@n%ﬁhgﬁ%‘%ger condi tions
sui t abl e pr@geinek@edsomnat i on of anti body-anti gen conpl exes and (b) detecting

said conpl exes. 27. A process for detecting an antibody according to claim
12 conprising the steps of: contacting a protein according to any one of

cl ai ns 1-281Awrdchssefolyprodhwdyigeaprotsmrapceding theany oo df dlaiowd-Iduibeabl e for the

formation of an ant.i body-.antj gen c | exe b).. [ aid

conpl ex esa.ng@ ax Oﬁth{lg gooérl%ﬂnltsz: (%ghernélglg}e% N lbéasﬁol?@g%Foegl?I%’rel%ﬁg%@%thg process
accor di ngpréteinanyuaddieadd isclyathessed o 28t or ABwhdla usingreheogeh imearsonposi ti on
conprising the protein of any one of clains 1-11, the anti body of exanple
12 or the nucleic acid of exanple 13 and an i munol ogi cally acceptabl e

exci pi ent2538 .probbs foodguesing b anclef add aicondafy tb ulatth &3 caopysiigthaigesne or nore
antigen(s). 31. The conposition of, claim.29 or 30 furtheyr .conprising one or
nore adj Lf{féar)tc(’%t?c.tmgf.nu‘ﬁﬁé’ %&Pﬁ%@i%lf%?l?}?glaaﬁﬁa%wsua‘ﬁer YUid%9.31 for use as
a medi camnppditionIo fddmeduplexas manpakictiimysatdfdupleyesone of clainms 29-31 in the

manuf acture of a nmedi canent for preventing or treating or diagnosing a
bacterial infection.

26. A process for detecting a protein according to any one of claims 1-11 comprising
the steps of (a) contacting an antibody according to claim 12 with a biological sample
under conditions suitable for the formation of antibody-antigen complexes and (b)

detecting said complexes.

27. A process for detecting an antibody according to claim 12 comprising the steps of:
contacting a protein according to any one of claims 1-11 with a biological sample
under conditions suitable for the formation of an antibody-antigen complexes and (b)

detecting said complexes.

28. A kit comprising reagents suitable for use in a process according to any one of

claims 25-28.
29. An immunogenic composition comprising the protein of any one of claims 1-11,

the antibody of example 12 or the nucleic acid of example 13 and an immunologically

acceptable excipient.
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34. The use according to claim 33 wherein the bacterial infectionis a

Chl anydi a trachomatis infection. 35. An imrunogeni c conposition conprising
at | east woroGs®isns sel ected fromthe group of sequenees/useNsiosdsing of
SEQID Nos 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 23D, TEZcond3sitiedof Rm 2D nrtRer comfisipSne 30 moklantigeh(s)33, 34, 35, 36, 37,
38, 39, 40, 41, 42, 43, 44, and 45, 49-98, 99-180, 181, 182, 183 and/or
184. 36. The conposition according to claim35 wherein the conposition
conpri ses315EKR dobpbitidn efiuthiGEXQ dr B0 Matht2condfisingdge GOMBreIUfuv@fi(spccor ding to

cl aim 36 wherein the conposition conprises SEQ ID No 13 and SEQ I D No 46.
38. The conposition according to any one of clains 35-37 conprising (a) one
or nore f32r ThedonpotitiGEo )y oad of Qiims dY-30 & 19 adnhediéddidnher adj uvant(s). 39.
The conposition of any one of clains 35-38 for use as a nedi canent. 40. Use
of a conposition of any one of clains 35-38 in the manufacture of a

medi canmergs, U@Jomrc@mgagmgomybﬁ@@ftdwﬁs99 3dipgoRahTct@eagt erial infection.
41. The use _according to exanple 40 wherein the bacterial infectionis a

Chl anydi dn¢dicaexptat li’rqunHF%@t"FQ?ﬁn&g dl%“ﬁ%’t‘&%ﬁlcﬁlabmfeéﬂ@ﬁ ng an i mune
response in a subject wherein the method conprises admnistering to a

subj ect a conposition according to any one of clains 29-31lor 35-38. 43. A
pol ypept i YeThoHprecsrding "@r?éa“@r33r‘r‘d¥3ée“ﬂiha§@?éﬁﬂa( infastionis 8| @d@rydie consecut i ve
am no aciggnophsigeakhy at least 9 consecutive amno acids, selected from
t he group consisting of SEQ 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40,
41, 42, 43, 44 and 45, 47-98, 99-180, 55, 66, 109, 110, 111, 181, 182, 183
and/or 1 : , i L: roteins
conpr si rig- St mERRRe SRR ROARRE AL RohALT deBART° T D0 ¢ on
conpri si regouprd sesfuerrnss eongisping ofSEQ BD Hos b2, Brbf 6.11e8,gk dQp 1cthddsting of SEQ
| DNos 54,,,6 2 nogeni c
CoNnposi tllgh%éééglr%i 1581%8’ 2(9%%11 2121%115%’12% %?I’gzsgagggl?’é%ééf%rbm group

consi sti iy, 3, 3GEQ 41D4Ro, 48 bnd 18 219- 938%9 58001 8F, 188483 and/or 184.

36. The composition according to claim 35 wherein the composition comprises SEQ
ID No 1 and SEQ ID No 12.

37. The composition according to claim 36 wherein the composition comprises SEQ
ID No 13 and SEQ ID No 46.

38. The composition according to any one of claims 35-37 comprising (a) one or more

further antigen(s) and/or (d) one or more further adjuvant(s).
39. The composition of any one of claims 35-38 for use as a medicament.

40. Use of a composition of any one of claims 35-38 in the manufacture of a

medicament for preventing or treating or diagnosing a bacterial infection.

41. The use according to example 40 wherein the bacterial infection is a Chlamydia

trachomatis infection.
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48. The pol ypeptide according to claim43 or the conposition according to
clains 46 or 47 for use as an i nmunogen. 49. The pol ypepti de according to
cl ai m 48 wbeanei/i3sdohe use i s as an i nmmunogen for raisi ngpraThusomenasoand/ or a
cytotoxic T cell |ynphocyte response which is sufficient to protect or

treat a dpsgasthcAndbiditing¥nasihivae respotse th H3ubeby vyt the nefhodA net hod of
rai sing an i nmune response in, a mammal, co risiggtg the step.of adm nistering

to the mEpwmaYises adminisraing fQjasubiech CRIMRYSHIGN a¢cardinesB apy ongptic ogeni ¢

conposi tingry18£5R88li ng to claim46 or 47. 51. The nethod of claim50 wherein
the i Mmune response protects or treats a di sease and/or an infection caused
by Chl anydia. 52. The pol ypeptide according to claim43 or the conposition

accor di ngst ' irfblonb OF mdREf e SbAANAST Gnstutiv afRd0d of
di agnosi ng3] Igp%y?gﬁﬁa?gnﬁﬁl@cﬁni onmi n ga%glaet i(gnt conpr i gi n%li r?cubati ng T cell

f r om t he apids.ineeferallyhleast fopyspenpive awinggcidsfseleeied fiomdhegMiM3 or 46 or 47 and
det ecti Ngohditing UPSROUGI, BT 89L1C 94 055, ADSONRLsON 1R lusplokialus! at i on. 54
ypept | 43 or’th

Use of a po according fo claim e conposition according to
cl ai ms 48788, P18, 56,116, Pi9% ptl 4i1.d81.0B2al SFwdi/enlidnt for use in the
prevention or treatnment of a bacterial infection, preferably a Chlanydia
infection. 55. An protein or an imunogeni c conposition conprising SEQ ID
Nos 14, 48, ThHeGiomppsitidiBaccdiding2@¢laipd 35 BvingAgoteind corFisim@SEANED NPS: 56. A
protein qr lf’lsi l[pdngeni c conposition conprising SEQ ID No 185 wherein

am no amno’aci d’resi'due at position Xl is selected fromthe group
consisting of Aycine (G or GQutamc acid (E); amno acid at residue X2 is

sel ected from t.he aroup consisting of . rtg cid. amc acid
(E) or As4|gar gzéll e ?n?ca?ﬁmrpé) Sf?alglfl 9%11 Irlsrlgg%uéefl 'ﬁ%r%ipggtéc{ee%ecl%ﬁ%m t he group
consi st i nhe gbuonsisties (FEEQID Wogidib6,d 00.R)10, Hiti b8, 489, d8hindrddi due X4 i s

sel ected fromthe group consisting of Threonine (T) or Alanine (A); am no
acid at residue X5 is selected fromthe group consisting of Valine (V) or

| sol euci rig. Ah)immanbgeaicacmgosition @giptisiag Xfe bBmere lpestides sdlectsh fidne thgr oup
consi sting of Phenyl al ani F),.or,.Leuci ; amno acid at residue X7 is
sel ect ed g\g‘t“@rﬁoflﬂg“ér"gtq!gaé@ﬁ\éq(ssl%;ﬂ’n]&zofslé&n%f &%4? (A or Aspartic acid (D):
amno acid at residue X8 is

48. The polypeptide according to claim 43 or the composition according to claims 46

or 47 for use as an immunogen.

49. The polypeptide according to claim 48 wherein the use is as an immunogen for
raising a humoural and/or a cytotoxic T cell lymphocyte response which is sufficient

to protect or treat a disease and/or infection caused by Chlamydia.

50. A method of raising an immune response in a mammal comprising the step of
administering to the mammal a polypeptide according to claim 43 or an immunogenic

composition according to claim 46 or 47.

51. The method of claim 50 wherein the immune response protects or treats a disease

and/or an infection caused by Chlamydia.

52. The polypeptide according to claim 43 or the composition according to claims 46

or 47 for use as a diagnostic.
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selected fromthe group consisting of H stidine (H or Arginine (r);

acid at

fromthe group consisting of Serine (S) or
is not SEQID No 46. 57. The protein or the inmmunogeni c conposition

according. tq clai for, us ccardi tQ any.one of . cl ai - 27.
g53. X metl?oc{%fs d61agnosing a %hﬁzmy iaqnfggtion?n a patient compris?ngaitllcu atil'n6g 27

anm no

residue X9 is selected fromthe group consisting of Asparagi ne (N)
or Aspartwo 28e5/338¢D) and anmi no acid residue at positionp&r@scascsessect ed

T cell from the patient with a polypeptide as defined in claim 43 or 46 or 47 and

detecting the subsequent presence or absence of T-cell proliferation.

54. Use of a polypeptide according to claim 43 or the composition according to claims
46 or 47 in the preparation of a medicament for use in the prevention or treatment of a

bacterial infection, preferably a Chlamydia infection.

55. An protein or an immunogenic composition comprising SEQ ID Nos 14, 15, 16,
17, 18, 19, 20, 21, 22, 23, 24, 25, 26 and 27.

56. A protein or an immunogenic composition comprising SEQ ID No 185 wherein
amino amino acid residue at position X1 is selected from the group consisting of
Glycine (G) or Glutamic acid (E); amino acid at residue X2 is selected from the group
consisting of Aspartic acid (D) or Glutamic acid (E) or Asparagine (N); amino acid at
residue X3 is selected from the group consisting of Glycine (G) or Arginine (R);
amino acid at residue X4 is selected from the group consisting of Threonine (T) or
Alanine (A); amino acid at residue X5 is selected from the group consisting of Valine
(V) or Isoleucine (I); amino acid at residue X6 is selected from the group consisting
of Phenylalanine (F) or Leucine (L); amino acid at residue X7 is selected from the
group consisting of Alanine (A) or Aspartic acid (D); amino acid at residue X8 is
selected from the group consisting of Histidine (H) or Arginine ®; amino acid at
residue X9 is selected from the group consisting of Asparagine (N) or Aspartic acid
(D) and amino acid residue at position X10 is selected from the group consisting of
Serine (S) or Proline (P) wherein the protein is not SEQ ID No 46.

57. The protein or the immunogenic composition according to claim 56 for use

according to any one of claims 16-27.
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