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Al'l docunents cited herein are incorporated by reference in their entirety.
TECHNI CALWBIBloB7¢hi s i nvention is in the field of imuni s@CraBoagasinst

chl anydial infection, in particular agaifpst 5 infection by Chlanydia
trachomatis. BACKGROUND ART Chl ai nydi ae are obligate intracellular

parasites of eukarygtd I i esp, I f jc sexually
transmtted inf ectigér%f%ﬁg%@%é@%ﬁiréﬁémmgbr@y;&ney occupy an
excl usi vl deubrets eftbdherdh WeaB@RSiated B Edfereht@Vh RIiALfLPSe rel ationship to
any ot her known organisnms - they are 10 classified in“their own order
(Chl anydiBCHENICADI EI@ONt ai ns a single famly (Chlanydi aceae) which in
turn contai ns a. si.ngl s (Chlanydia, also_ referred to as . )
Chl anydoptii PF2R 153? t%%“g ﬁ‘?@r? mipupsatipn, agaipst chipmydind tefetiony én aarticalar pegipst
uni qée linfeeionyoyl @lamplindrbcioniaie bact eri um al t ernates between two
nor phol ogi cal ly distinct fornms: an extracellular infective form (el enentary
bodi es, FERIK&ROBRND ARTr acel l ul ar non-infective form(reticul ate bodi es,
RB). The life cycle is conpleted with the 15 re-organization of RB into
EB, whi ¢ildnedlice arheblipatsrinipicetiulaopsrasited of eukagytid cells mfbéxdiaré tospdpeiblec®l badenffour
chl any disgluafp &fah&it@l Sl YyaiB OB RUREL SrheT RSUMDNI 28, -
C. pecor Smugnﬁ C. psitt acelzjt Oglg%lh \Faglp lfé?%t{le : %se%‘ségs&g getﬁ%jrsrrehege(%ﬁ%‘?ycgg eﬁf% sive
avai | ableBbaripkphylogepic granciithaving marelose rdutianship tasanyotlear duews biganisms — they are
Ct r aghorhikiéiSedinahei wiviotlicl (CRaAMaRhOVIBER 88Htsnd 2 BhOXFAily (Chlﬁﬁ}%’&&@ Whith

- 0

elicit eintlheli l. infectlions p I’)Ig}, in the ocular tissue (, i

ur ogeni tal™fy SEAND? SKE ‘T()g.en%e&g{/}%’f’ ’%I alsq gefgred fog aér@’lfwoaéf@t 4§\ gprticular,
i nvals } v ehdryetprintig oéithel @riceryitaeeis érein upidav)life éydld) auighich ey @iiah ailtgxfnﬁtéts b&veen
Itse R ; that.. I.N..SO patients, the verjt
of " syt pog rRIREARF dichot S I hacklihe ey Rl PlSies, B R
to cl eaitiapelulaf eeitinbwtive derm ((esticwateebastiest ®R). Tiwnlife sytclemis edrisiptednalith the
rather tdaRakieddn®@ RBE twhidHleSvel ' G ol i it h
severe co%gg uetnc_es, [ nté)lr%%ivahééﬂgteivreitﬁfﬁﬁbﬁlgtr\eg%gft!eﬁlg%gg}éto!{l%?%ﬁﬂ%ﬁill{'i on,
the proteet plopmydisl epsniceraredubynthakuoveal — bl tamypdinads, | peaviopine, Cpeusund byl
i nconpl @t_}giﬂatc{ﬁer_eglrgg[tl,’ 2pnqn§égﬁhﬁ-sg(§{g§&%lape antf%}l)% gre&_hgm ri ous nature of

the disease, there is a desire to provide sui vaccinés. These may be
usef ul {Thy hfwan serovmiastat(Tsorvvaya)i ofst. robhoanyidiasd dividée titd oo blovagats Shiovars”).

hl dkamol i he - [ L; b) for.t
er ag(?é ap POV PERCIE] SpRa) SREAPIY LAY of BTt L Ric) P waidifst @
vact? naf-oifjovaisdind? apd 13 eredbe pgenisaf ipyasisg nwhogremgomn yenerainb@€1\dr i um can
¥ Bl v . " Vari i .
or ot o netpEAURIam AN AR PO AEERLITIOR SRROMR i so bR, P ey
par t i cuPaFymiNes pedve, il dagtalogan akstragiehest lwthupe sespowsh. Falyre 1o cledr the iffeetiom
i ncl udereshl®y ini IﬁﬁiiﬁaﬁanﬁﬂlE%tiﬁé?&tioﬁ:ﬁnd,lﬁlher M ‘ﬁel}{iﬂé}he llggp,tqgls g‘guﬂglf'l% cin:log}c

and Hsp7Q (.DnakK-Ilike 17}. Not, al |, of these have prov N ectlve
vacci negi?%&%’{}\é"\};‘grsfev%%c%equgn%ﬁ’ igppding S@Fﬂ'fyr?é‘d ibﬁi}@%?ﬁﬁ o} lw addiien; e protection
Ct r 2fc hoswatférsedarytriageal shdnydial inffieceiba,ds dsually indoiiplete] @SRRAG endlitaid et ur al
i nfecti gn it{ﬂ order to provide antjgens and 1 munogens suitable for use in
vacci ne HBiPng Sers natipe gfdhe, disese. e dyy dasire topiovida stifapleayresingsn Thess amayl be
fP (érT / ?:3 ggseﬁﬂi @) (fer. Qnmhﬂﬁﬁﬂﬁbﬁ@g&@@@ﬁhl%yﬁfﬂ Ngéﬁdilég%d‘fﬁﬁéaﬁlst iR &ﬁé}&&’él@d disease

. -2_. D). erence. i scloses.
vari ous Crngate vt ol S or e GATeH o amasb e PRl arionngtal Sectsm ng
i munor éefEtievs vicamaiundivasibingacetidlaoparpsieskveven thel taoeritacyn fadialy evadeese
pr ofeer t iftdo®f-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 {eg. 1, 11}. These include, for instance, pgp3 {12, 13, 14},
MOMP {15}, Hsp60 (GroEL) {16} and Hsp70 (DnaK-like) {17}. Not all of these have proved to be
effective vaccines, however, so it is an object of the invention to identify C.trachomatis antigens
35  which elicit an immune response during natural infection, in order to provide antigens and
immunogens suitable for use in vaccine development. It is a further object to identify antigens useful

for diagnosis (e.g. immunodiagnosis) of C.trachomatis.



the proteins were not derivable fromthe genom c sequence information.
Ref erence 18 discloses that 5 these proteins can be used in the treatnent
or preverwDm/0g762 nf ecti on due to Chl anydi a bacteria, w tRCT@pRMSMENI ae
being the main focus. The C. pneunoni ae proteins can al so be used for
treating or preventing infection by otter species of Chlanydia, due to

i nter-species cross-reactivity. C. pneunoniae is closely related to

C. t r ach@SCLOSURE OO THEINWENTEONenone conpari sons {3,4,5}. The present
invention relates to Grachomatis proteins (odd nunbered SEQ | Ds 1-261)
whi ch 1G(etf®crrceslg$odisclbss¢8t\kaé0@paﬁm&am Qretwingoedivhchoged dmpiniaile rverified 8.

These ppy f. .0 cl ue
to Chl ani LH@aot eri a, ancuﬂochegﬁ?ll cu&g} B%?r ac Slﬁglt%%{tgfyﬁ@wrst iﬂlclzéﬁP p eh s o‘f'
pr ef er r éke potsinsiwese a@tedenm}é@frpmethﬁ: geromjic sayuoncstinfdrmaiionhRefotened l&ézlsclpseettlmt n'

(seesTalh&e })roté"'x‘?é' &hBk udd ih 2Vt Br {}&mBﬁ ?gln%]éﬁbﬁ( AL RUINL s lt‘ﬂ:\/ %aawrth
cyt Op| asmc |l ocation. Ctrachomati s pr telns e I nventlon pr OVI
pr ot ei n&-wwhperise hgingribe sreimfncas. ofhet Ganaydwningrivelend camialse becysed ﬁqmﬁn@:@r

SEQ | Ds plev@fiing ihfec@bSBy RhQbESS IO BhdR:, B0ORNihel-JRcREGENRESIVIWI ch share
at | east x% sequence identity with oné or nore of the odd-nunbéred am no

aci d sequsRassnRESR ddRlykeldRd to DEREAGHANE, AShbRE bP Hholethétic cHRIHBAEE3,45). S
preferabl‘? SO(Vglor m)rey(e g. %0% 70% 80% 90‘Vp 95&?%9%?& m)re)e{ }l

20 incl ute mgeﬁtnhﬁzemtdl & 1oCCYRIChAM 15 proveisC@dl Ynunfbédi sﬁ?tmtsyl %1)%@11
considered.to be an. indi on unct.i onal

bet ween two g i
equitVal EATEP Ipfﬁ b? f”ﬁ’@?%‘é‘ﬁ’rﬁ%’? Sﬁ’é’s‘?dsmﬁ?%%% freﬁiéwﬁw FracPegipeqd pgthe
Smi t h- Wategtisan ohpfavbmgm sfeiafectionldged Onmaeid maﬂtamf: raﬁ@dn ipBrtictier R@‘BﬁB%inans

progra r,d ng an affine p
bpen. penaryBis pietared ks s P Pty yEpdtite 3 b %? pBfFif reenaroid T
pr ovi dedeginbethose which miesd prgvibushgimendts toliave ta&ytmﬂlismimb@ueﬂ. am no aC| d
sequences SEQ IDs 1-261. The fragments shoul d conprise at |east n
consecutd.ygcrdmaadpasttls from the sequences and, depending on the
particul ar sequence, nis 7 or nore (e.g. 8, 10, 12, 14, 16, 18, 20, 30,
40 150, Ths m@@@on lll‘éﬁldeszmotems campH§ing é’n&afblenaxblo)f thdwdfmlagzwmdtmmmd FEEcmRe
nor e fromthe sequence. Qther preferred fragnents omt a
S|gnal pept i e 30 The proteins of the invention can be prepared by various
means e fGasdrorile Prbins %Mﬂ})ﬁﬁﬁ% Seqlidiced RARA shfﬂ'e aPiRhd k9 @%ue%b@ﬁ%ﬁﬁtp % ithQRE oF

pol ypepti des usi ng prot eases, by translation from RNA @(ﬁgrl Ication
from cemore of tthg edd-augbered @mur%e@ﬁwwn@es&%@é% lo30lo rDePeBinEOR b Gasichlsr

cul tur e)se@ieﬁce ket HraLRBIYUDY, VX REES St. %nao% EO%C%%, 9@%99%6@9%%%0@ These
pre%lra ‘X‘t‘l route. The i)rotel ns of nventd on can tak e various forns

¢ mEepsRRd glolie oeyinas eaiymc nOY YYEYs9n BOk betvien Gue duoteing iy .
V\D 03/ 0495@%@@5/ bBaR ikBdHibn of?fmlizftiahﬂl éqﬁéu\@fenbél eldemiqa BEiwRen PrReif & prefdibly

pr epar u nt ure form i all f.rom

P aehondeeBgr Ry 36 ity Rtn o s sieatt o m 3s: thplsserisd i @@@iﬂf
at t achegrdgmam (QriordMalgeplar); usidg ey affiny ga® E&hlhﬂﬁﬁltl&pﬁl@ﬁl@téfsa@peop{eﬁbeﬁalty%QZ @nd a
radi oactive or .fl uor@bcjent | abel, or a biotin label). 5 Proteins of the

i nvent i 6% SPESIV YAy cnl anydi al proteins. C trachomatis nucleic acids
The,in [ Si e ven- ! nunber ed
nucPior g 1@%&5@%’&“@%? AP GE RS DG BPIE Sla-blhe R IR
aci d conprvesdien §ECeRseh2@ls Thhiftelgmehiaskowdd coraprate ax%asfeqmwtlvqelmmaotdstfgom
W Eh e gRnBlITRAT BhoREE BRI Qi 05 RIS TG V18t fore 2. £382EI1A916"s! e

articul ar
P 20, 30, 40, 50, 75, 100, 150, 200 or more). Preferably the fragments comprise one or more epitope(s)

from the sequence. Other preferred fragments omit a signal peptide.

30  The proteins of the invention can be prepared by various means e.g. by chemical synthesis (at least in
part), by digesting longer polypeptides using proteases, by translation from RNA, by purification
from cell culture (e.g. from recombinant expression or from C.trachomatis culture) etc. Heterologous

expression in E.coli is a preferred preparative route.

The proteins of the invention can take various forms e.g. native, fusions, glycosylated,

35  non-glycosylated, lipidated ezc.).



sequence, x is preferably 50% or nore (e.g. 60% 70% 80% 90% 95% 99% or
nore). Furthernore, the invention provides nucleic acid which can hybridi se
t o nucl eiwoagiog76nnpri sing the even-nunbered nucl eoti de PEqUBINEBIGISEQ | Ds
2-262. Hybridisation reactions can be perforned under conditions of
different "stringency". Conditions that “Fncrease stri ngency of a

hybri di sation 15 reaction of w dely known and published in the art.

Exanpl edrekins of gheamyversondire poieably prepdeed(in rsubstaenlly pfired focme@s isnlgptantially free
stringe t f 25C, 37C, 50C, 55C and 68C, buffer
concent%ons ow)% ?g@ggﬁ%@&@ﬁs@%ﬁmﬁ X SSC, 0. 1 X SSC and their

equi val I 9
2% 5034 im0y L5, R b By bElatocH T ¢ Rond AR, Ry HRR AL b gl il
nor e vvaéﬁgnﬂgfaéltoé‘ﬁé’eOv\ﬂﬁwehﬁoﬁ@td@}@ﬂaloéﬁbtqﬁﬁé@ebf 1, 2, or 15 mnut es; and wash
20 solutions of 6 x SSC, 1 x SSC, 0.1 x SSC,  or de-ioni zed water. In sone
embodi ndretsins phie inventignere pislraabdy €hlgewdiabitotelns. i nvent i on sel ecti vel y

hybri di ses under | ow stringency conditions; in other enbodinments it

sel ect i elrychuyiotis digeis agidder i nt er nedi ate stringency conditions; in other
enbodi ts, it selegtivel ri.di ses under EI gh stringency conditions. An
ol argie ey PO CSRpieths UG PR SO O UL G e-PHONEoS Suckotds fguonces
10xSSC. shq Bxemary set of intermediate 25 stringency hybridisation
conditions is 55C and 1xSSC. An exenplary set of high stringent

hybri di §&1biim’enﬁomd]sb ippnddds weBIC @it céinprisingSHGueNee ivbich sharetht deHFPXYoSHefdEnce

fra nt eeven nu l.eotide s | Ds..2- 262 a | so
pr oglagedé em;I)l e‘glé SiouPy n%nﬁ%?fg‘éde idp Seaupniges Sgﬁse@(c,s?ts%@z%ﬁ ding: 9y p?&’(?ﬁfaf he
C. t r acheepehe, x squeferablyss 0dhok, make ffe adiOhg 70%, B8O, P06.195644198% ranprence, n is 7
or nore (e.g. 10, 12, 14, 15, 18, 20, 25, 30 30, 35, 40, 50, 75, 100, 200,
300 or Aortbyrmors dheridvangon pravides nudiee acid pduidh canfhgbiidisett ivotviqaoal cabgsisingahei ¢
aci d encod] A& RE&L dQ%eé;’tﬁﬂc rg'lﬂs A5 TR RisHiort ne%c ek i @Nserdl Ii]ls d

i nvention provides nuc el c rising sequences conp erre ar et Rose
descr i bagdatrepditionseofdiffent aﬁﬂh@@ﬁx e Gondisiond thay ipapo s@m};encmf%hﬂt@l?@ﬁon
PCT/ 5 BOZLad0s w1déiy|ﬂﬂ8$vﬁ lafid g@dlghédf int€art. 'E!&IE? Ele@ of %antqyon&lﬂHﬁssﬁclu@ce in orgler

prepared i.n many wa ]%/ hem cal SIS _51 | east
i gost | 6 KGR FASyRONT BGhes IESPHHRERIAGE! 87 CeriBymess®d rshbiEA e or

CDNA | ichichirfifons bf POTKIINE, @I 08RESINK $§(;e|0f 1 Rt95C Micthéit 6quaed1chtOfisidd Gher buffer
i nvention can take Xal’l ous forns ngl e- stranded doubl e- st r anded,

| i near, SYSierp§; fragyde qpugsrdadons o] |0|(3ﬁs ,23%, pPGpand Y%, pcubgfien tmes %emégnwteﬁ S

i nventi an hmz;s he2abt m@fbedaﬂﬁhgasts@l iwchsIs M&B&ftion(tﬁn@ ofal,bBag 1Phihss; fahd tWakh
s of .the invention

bt &t ast 8ttt 856 § 9oy DSk ShC A5 Rl batee o oma saibodigients, The draipied

| abel ) . nildieie dcéd péirthe duntedtidry selsafvdly bwlﬁfd&e‘s hadgolopwn yalngehdyd eonditiohs, He otheed

ori o Siogdebis B SERERL SRR S SRR, Rl ot
NASBA, bmlswdletems Nudb@lvclyahybddlses‘ unidee highvseiridency esmditpmef An @kénpléilyl setryfllost
et o SoBhblit HIRULEG OURSUCTs0 . cloies, o B PhY A st
baseés, afr‘lmigmcsoh}fbeldtsafd@ mmﬂl‘eon@ BchHE aRNAKSSECC Aanmrmlm'yasntdﬁ bifgh t dtengent

inventi ﬂgoﬁ%ﬁtlgﬁc&ﬁiﬂ Ak 204,984 & in substantial purity, generally as
an

ot her an 1 ntact chronosone. ually, the polynucleotides will be
obt ai ne?ﬁuélékbsz{c?d"&dn%risﬁl f i S8 efs d?ttﬁ@éven%h%@ﬁhlrﬁ(wlg&?&ér srehﬁﬁj?-c@su@ﬁ s 9(32'6? are
sequences, generall be| ng at | east about 50% ( ure usual l'y

| east as]éatpr%%dpmlése pguldesamnpaise @k leaghy: lﬁénﬁﬁ’%‘éd’e mﬁleoéé@r@re the §. tmc@ame@s
pol ypeptéqgiiesces asd, Reg@melarthd paticlBiraekieabe, ®fis 7 or more (e.g. 10, 12, 14, 15, 18, 20, 25,

30 30, 35, 40, 50, 75, 100, 200, 300 or more).

According to a further aspect, the invention provides nucleic acid encoding the proteins and protein

fragments of the invention.

The invention provides nucleic acid comprising sequences complementary to those described above

(e.g. for antisense or probing purposes).



nucleic acid in biological sanples; to generate additional copies of the
pol ynucl eotides; to generate 20 ribozynes or antisense oligonucl eoti des;
and as siwglogost7sanded DNA probes or as triple-strand foPairng2/05761

ol i gonucl eoti des etc. The invention provides vectors conprising nucl eotide
sequences of the invention (e.g. cloning-or expression vectors) and host
cells transforned therewith. Conpositions 25 According to a further
aspect , Nuhleici asidesfithomvertiouicele ©f compobé picparsd omptyi wayse. g by thkinmical seithesis (at

| ei i i i :on. . These i pr ef bl
hucl el ¢ leagtgh ggﬁ)g gg :&%@%ﬁlg:[lgrg?gﬁolklgl\é%%{lg%nl&n-r reezszlﬁcél%g %B%%Iletslt %gr?i églgtcgr{,n% foF cHiaP! Y

i mmunogeni ¢ vacci nes, are -sui
i muni s dibiagies, diech the oxganiamiitself piar poses. Vacci nes of the invention may be
prophylactic or therapeutic, and will typically conprise an anti gen which

can i ndDueleicaarid pbihie dsvestipm biretals vanihis Bommisn(g.g( alnglstitrandedi doubdettesileth lingdy)
chl agy dicgly1&NbdcYors, PREAER plobds suigcessful 30 replication within the host
cel | . The vatci nes pref é?abl y Induce any cell-nediated T-cell responses

whi ch angcRRCRRBIF thelifenfith ATY 8L MachlFBABEE sigp8A(E. e Tad platd Htet, BIRNEHAD
al so provides nucleic acid or” protein accordin i nvent’ion for use as

t h
el c AT (. QNuckeic geidt P ) InveRtion I Gkic TP (bph (e.5 - B rapkiRactive or

i nvent i @Robceat Bb&YVdrdesiotiRbals ahefis pateib@hdy asehfl vierdhe belyRudsdias & 1B®etiRed he
i nvention i T't he . manuf act.ure of di cane a_.vacci ne or. an

a t (e.gQ. .
i munog&hPeles AHS SPEPR) tephiaues a4t WH%@ & nu&f%%%@ Py PHRPR%: 35hPrabe far gisg in
Chl aory ditszhnighdsSusi 4sl PR METRBTIMA DeASBA bRIGAQARAL | s but, due to inter-species
cross-reactivity, it may al so be C pneunoni ae, C pecorumor C psittaci. For
pr event iNatleicacidief thediveati®nire preffrablalohiangltiat hiideiafcidlsmune response which is
specific to the EB formof Chlanydia; for treatnent, the nedi cament
pr ef er affhy teei ‘tii¢lsic anid’ inviuries DAY RIGE, DNAGINA hiybfids; hiid DNADor RINA dnBloggrsoetof
Chl ani ydj a...The. i nvent i.on. al raqvij des t use..of nucl ei. i r protein
accor ) dspes LR DRGNPk BoRE O RS et B0 B RS BRI e 7
vacci ne k i G it 1.Z) I [
{F achomer SR oL T MOROLE QA R AR sl PRt b iy T BHG s
t r ed? i nghapengnta¢trehiomospmg) Usnalintthepalyruslegtides willrheroptainedomwpstingially free of other
admi ni s i . at.| J : t ] : iC
et d or "aviefgakCrlif? oGkt 2ia R RS REHNER Uil 8 ISR 0B el o 2
met hod 8fualypilessy abovt PHmpHE. r esponse in a patient, conprising 15
admnistering to the patient an i munol ogically effective anmount of nucleic
aci d or Nyflstcercds cpacksr weAgior gxamele; ipvRRedResnpobmsatidesian arabes fesibe detggtion of
i nvol Ve nh@kis iatid iABildeehl 8Smplss; i Gerleplid SRtitiHANESies dfahesbagnﬁle%ﬁhé_sut@geﬂeﬁwne
resg&nseh%?. . a CIL resgonse&.,i?eaagnune gﬁ%ponse ngy specitic for _an
EB of all Ya}%atOéi tisgse PF8PUSieatidasn ath At Aingle-wrpteds DR prebehar pedtiple-sirand
cyt opl assrnifyvlphhddadides d/&sponse i s preferably specific to an EB, whereas a
cellular i mmune response is preferably specific to 20 a cytoplasmc
pr ot ei nThe invehidrep@iidygs véadoraromPBriging hedleotidE requenvesndfi the idtegorp (e | dli@bngor
nmet hod g}f{ rgz%i()%ivg Orasygiﬁ%d@c% S{[}hrils%rhn%g&%ger%‘i’ﬁle a protein of the invention,
conpri5|ﬂb THe 'S ep ot a&nlnls?erlng 0 a patient a Chlanydi a el enentary

body or _reticul ate body. The antibodies are preferably specific to an EB.
The i nvERPIPSRYPS o provi des a nethod of neutralizing C. trachomatis

infeetiwi : mﬁﬁﬁ : - Qghg' e . g .
pro?gingsﬁﬁg %gpa0| P%?&gﬁP?B§g$K%$n§%%%inv h?ﬁ%%fggﬁggﬁgPﬁ%%ﬁg%?gﬁg?ggiy
neut r al g€ scpBlingfodhe inyeation. These compesitionn aeg psefepbbrvingamogenieednnpsitions, such
det ect i RgvaclaBl, Al diBsulbble ForRnhiAibl MdOGERhiiASRP&es. Vaccines of the invention

may be prophylactic or therapeutic, and will typically comprise an antigen which can induce

antibodies capable of inhibiting (a) chlamydial adhesion, (b) chlamydial entry, and/or (c¢) successful
30 replication within the host cell. The vaccines preferably induce any cell-mediated T-cell responses

which are necessary for chlamydial clearance from the host.

The invention also provides nucleic acid or protein according to the invention for use as

medicaments (e.g. as vaccines).



conprising the step of contacting an antibody of the invention with the
sanple. The sanple could be a blood sanple, another bodily fluid, or a
ti ssue sawplog/049Tbe net hod may be used to di agnose 30 chl &aydBed/osverf ecti on.
| nmunogeni ¢ conpositions of the inventign may al so i nclude one or nore of
the follow ng antigens: - a protein antigen from Helicobacter pylori such
as VacA,__ CagA, NAP, HopX, HopY {e.g. WW98/04702} and/or urease. - a
protein é‘ﬁtmbeélﬁom @Emnmwl ﬁhg ius¢ @f sueleic pgidoappBtein aedordisg tddhweinvention in the
W99/ 245 Bufaciipe WOQ9 9 0 I
Sci ence 287: 1800- 181{513&%%\@\/\% 8 oee OB IR ShlBoslof) fod “ea%‘%g
Sci ence PEERINY Gifaivg died tngo 6/ pawdm. it il gaetally g . traahdmd s |h1dat flwee g0
bei ng  paetipeticatrbys-REGNAY N iBRay alséBe CYnSLndiBLD Wo;%‘ﬁzsér% Bisi %Molr prey tlon

I SC

prep ration from N. nmeni rfl)?l ti.dis serogroup B, such as those
17 5283 Medjcgmenteprelarably rhgis ap fpudine rggponse Fhictn 63 spegdE:; tOFLh@aEBwﬁprm oél
5 ( 1999X’h¥[ﬁa@®lﬁdj for ka2, 1EOB&icAieme pRvradly Slici@lan ihhB38)esioRie whicRls sp@&lﬁ@%

92: 323- 33 sac haride antigen from N neningitidis serogroup A C,
WL35 an %ﬁ@m’sﬁcﬁ ‘he ol i gosacchari de disclosed in Oostantl no et al.

1992 10:691-69 m Ssef.ogr,aQ see .also Costa no et al
§ 19993 cﬁnhﬂ%“% a‘??% é’_’["‘fi‘%ésé‘i use Oé gﬂ%‘% %8‘%1 é‘epfélm‘i gerdRg A Irl@iﬂ?l’&eade Jhe
pneunonineeufaetugg. oﬁ/\&tmeﬂma@ﬁﬂﬂ@e}g.%daaiﬂe bmﬁleﬁ‘?lhtr?hﬁgeﬂnc %%gg%%f&%gu@ﬁh%bl
20 47:. 269- 285, v; Jedrzej as crobio
b1 of? ke Rl il bl Sl o )

Bi 0 - anan 5 from hepatitis A virus, such as

i t P tr | t .Di 87 1188;
v son {98t ald Aoy 5 HERNor B Lo KRR et o i
such ascemprising fduginistenidg oy the patteny ntthfgmgtu{aﬁy gife@orl anchnedf micleic 45 (RBERn

Vacci nea&oﬁgp%{ot@ﬁvgﬁmﬁ 79-80}. - an antigen fromhepatitis Cvirus {e.qg.
Hsu et al 99) din Liver Dis 3:901-915}. - an antigen from Bordetella

t I ou tinin
AL alrsinun s o AL AR AR
and} @Fstﬁqnﬁo@eﬂ? patight an W@Oh&i—‘@ﬂ&f@i@@hveemunt (aﬂggcaylc NecicErpg | protdin
Med. 33§Go3ﬁﬁn§ﬁ5he ineaieal The%nmu%@ r&hons@ ;r%?lﬁvoﬂe@lgﬁg%n lﬁ%lé%}h pa?a\/andlor

di pht heri.a ant n, such as a eria toxoid apter 0 accl nes
(1988) HHENE prYJIIr fmmpng £sponse e 8. |aﬁ¥ sty Ibmmgmeeregoonweamfmmfmﬁmant
{e.g. Dei BBIbfaB @Irotalh of wgﬁioteﬁibwﬁl@h”lﬁrex R6€ IS 1Rf hdediBhRsn 1gn 1an¥193 g

a tetanus _anti % 1y Efé’ $ :ﬁﬁa S t oxoi {e. g. chapter’ 4 of Plotk

Mor t | melTPOUSS ETPICIgransy SREANG (gen, FFaF p GPHULE SMBIRS Feiﬁgoqs?ﬁslﬂ%fﬁrz"h%( SBf’Clﬂlc tn
ant 2@gena tytophadhig prooein log @aferbblygro MRIDprddd(8, W99/ 36544, W99/ 57280}. - an
antigen from Chl anydi a pneunoni ae {e.g. PCT/1B01/01445; KaI man et al.

(1999) Wbt umwenti@enlsd i mevidds 38betB&D of Relaﬂgeantlabdles( HOED) rebbgli ﬁllsoRqse

soos 7y ik 8o 55 ol RSB 20

tr achon@tlp%la‘{%éﬂoéy T%Q@ﬂ@@@eprefeahlyasptm@@w durkiBn Por phyr ononas gi ngi valis

{e.g. Ross et al. (2001) Vaccine 19:4135-4142}. - polio antigen(s) {e.g.

Sutter Ehe @Went{OBG@F@)PTP’édﬁSaft metlpd af Wltahmmﬂﬁa@@ﬁamafecmltmmmmmﬂg thSpsaapn

(1989) m&%hﬁteﬁﬂﬁbcd ﬁﬂleﬁg egnlfﬁucﬂenga&@%} ffﬁ@f@f}{ ﬁén‘uglo The b 14eS
u

antigen(s) {e.d eesen Vaccine 15 1y6phi , od_ 4
i nact i vRekgebly neutralizes EB in ct1v1ty

The invention also provides a method for detecting a Chlamydia EB or RB in a biological sample,
comprising the step of contacting an antibody of the invention with the sample. The sample could be

a blood sample, another bodily fluid, or a tissue sample. The method may be used to diagnose
30  chlamydial infection.

Immunogenic compositions of the invention may also include one or more of the following antigens:

— a protein antigen from Helicobacter pylori such as VacA, CagA, NAP, HopX, HopY {e.g.
WO98/04702} and/or urease.

— a protein antigen from N.meningitidis serogroup B, such as those in W099/24578,
35 WO99/36544, W099/57280, WO00/22430, Tettelin et al. (2000) Science 287:1809-1815, Pizza



35 virus {e.g. MWR Morb Mortal VWkly Rep 1998 Jan 16;47(1):12, 19;
RabAvert TM. WO 03/049762 PCT/I1B02/ 05761 -7 - measles, munps and/or
rubel | a awoDiogemg6éie.g. chapters 9, 10 & 11 of Plotkin & MpCTITBReEX(5761-
influenza antigen(s) {e.g. chapter 19 of . Plotkin & Mrtiner}, such as the
haemaggl uti nin and/ or neuram ni dase sur?ace proteins. - an antigen from

Mor axel l a ¢ t 000) Vaccine 19 Suppl 1:S101-107}.
5 - an antllgen p@rﬁ“ﬂ%&@’ﬂéﬁ%%ﬁ@ ’5{1\5@@29@79“’1‘]]@@@% ‘237 and d¢rpeds Heinee et
357(9264) : pateuldadiicfereée al so pages 1218-1219}. - an antigen from

St rept ococcus agal actiae {e.g. see WO02/34771 } - an antigen from
St r ept ococ® Uiy BgEhEEe Yeside (QMY) wrparagary ﬁmm}N YWamingitidis segtvap iBj @ud as those

car bohydr aﬂ@clasﬁeﬁllgemoogsggggl Bﬁlﬁfé’et'a? al@lgr&;ggglgk%;ﬁ%;ﬂogg%%j Ftéil?gas(g}tvcar rier
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Lancet 357¢ 139%)0’?“&@61?§§51'2%ﬁ8n88wg\’1§tgﬁ99191199§b em&oizstewbez 328- 5986136

Conj ugate é/%ﬁé‘dhﬁh?&e SBN 38 6. rticul arI y vol.
10: 48- 114 etc.}. Prg Fe rgarﬁﬁ?ete”rn%mr%% &7'REOHR Sgﬁ |a€<f78r><| Ynssugh ds the
t oxoi ds, s‘ﬂ&ﬂ‘PS% @%Mmlemdan@ostaemmw (190) H&cm‘Eh@ GORNMD Trohi Fehdiipl @ {see

toxoi d is pay tbkaiad kY1998 L8 r tabl e carrier proteins include
the N.neningitidis outae{)d’ %brange %)’%)%Bgl nZ%? g EP 15 0372501}, synthetic

\8\38% <|5 g$§1{2 @sagchafifle 0BTRAGIOm Eﬁeﬁé&z&%ﬁzewhsme qivaEtg&g ﬁg%géﬁatﬂméea Dis [

u -
fromH.i nf?gu%ﬂggg i?bi% @b%o%/ds%'{ ?8? NW “285+ Violadtzetss 1(390&0 M@C'{Oélcgé
W00/ 61761MPlBleH&ev 6BriB87X07}.abl e conj ugati on reaction can be used, with any
suitable I nk VE % nece;sary Toxic protein antigens may be det oxi f i ed
wher e nece®R %e“( RIEEDLR) iR atirlors Bactivaied wiret &g Bell (2099) Patiare efodr ¢t J
and/ or genleti1@7ma$1§9varswler995)a4ﬂand3€f2u@2@;ﬂt' gen is included in the
conposition it is preferred also to include tetanus antigen and pertussis
anti gens. 28 3pipey frgm hepatitis By vires, snehsasahe sgréve iand/onedreidetibent (6.5 Q&BtREs oM
al spsto  i(nedoy @@ccqﬁmgﬁ]ﬂgg;;_@g@ @egé ussis antigens. Simlarly, where a

pertussis antlgen Is included it 1s  preferred also to include di pht heri a

and tetanus aaMang?mmhemﬁtmﬁﬁtvuge{esg dise epake{1@0APEH, BIsHEDot 918N al um ni um
salt. Antigens. aﬁtf eéonpom tion will typically be present at” a

concentT at o?lnt‘chn fletgllqy ingrtugsiss rsuch rps psivesia|holdt¢rin (BHY end r filrinentoos
any gi ven haahigganinid {FH@)Eﬁ&ﬁfB p@mes&k éﬁiﬁoﬁéﬂ}ﬁél@o ﬁ{‘cdn%ﬂfsﬂﬁnr\?ﬁpgé}?a@u élgft

that antigen. .The S:é; g on a rovi des conpositions conpri

more prot éPRS OISR rb‘f é‘ae%t W@H’P%‘h’ (193¢ Mr@ﬂ%’és’sé@dﬁﬁé 314ﬁx8éﬁ;tRap1vuoh et
pr &4 des al (1 VI pEEBTIHOH poopiassing proteins of the invention, conprising the
step of CLcHéFE uring a host cell according to the invention under condi tions
whi ch i @RI SnHedx ol s i diphtheripdoxofr, éng. icbmptpr o Idesinas (1088)eS. Hiotkin

br 0duci ng EpNirend: SSBRUETEiGC1 Aglo] of HDRRNYERkHAP. {eg‘“ﬁr Lidde T AbBER ©F
em¢cC N

nucl ei ¢ aﬁ%ggfff synt hes ed in part or in u5| n

03/ 049762 A% %666‘706[ edicgreriQel 7‘?1}\fent| on pr OVI des a process for detecting
C. trachogwdtimss hitiRn SR cted wth an

ant i body whi cn : |;1g§g to gse%treo g%ﬁ)kgﬁ fﬁe %\%%P é@ §l} of standard

t e@Ani ques saxbarjik aotgturfesn Wabatp/aY iffaceapBoyed | n or der to performthe
i nventi on%e. g. to utilise the disclosed sequences for inmunisation)
fol | ows. FhiWIEER e eporriigeacaie. & WOPR/Z4XTBOWOSR/ 365, i WQMS’TZSO} but, rather,

gl ves exagphiitych W ENunBRic5Rtmonids (25 POPBO YA aman er a1 (1999) Nature

Genetics 21:385-389; Read et al. (2000) Nucleic Acids Res 28:1397-406; Shirai et al. (2000) J.
Infect. Dis. 181(Suppl 3):S524-S527; W099/27105; WO00/27994; WO00/37494} .

30— anantigen from Chlamydia trachomatis {e.g. W099/28475}.

— an antigen from Porphyromonas gingivalis {e.g. Ross et al. (2001) Vaccine 19:4135-4142}.

— polio antigen(s) {e.g. Sutter et al. (2000) Pediatr Clin North Am 47:287-308; Zimmerman &
Spann (1999) Am Fam Physician 59:113-118, 125-126} such as IPV or OPV.

— rabies antigen(s) {e.g. Dreesen (1997) Vaccine 15 Suppl:82-6} such as lyophilised inactivated
35 virus {e.g. MMWR Morb Mortal Wkiy Rep 1998 Jan 16;47(1):12, 19; RabAvert™}



General The practice of the present invention will enploy, unless

ot herwi se indicated, conventional techniques of nolecular biology,

m cr obi ol wOw3/osEennbi nant DNA, and i mrunol ogy, which are WwcrhBer/asha@ skil |
of the art. Such techniques are explained fully in the literature e.qg.
Sambr ook Ml ecul ar C oning; A Laboratory-Manual, 10 Second Edition (1989)
and Third Edition (2001); DNA Coning, Volunmes | and ii (D.N d over ed.
1985); -0 megniwchenpd de/dBSynticie antipendfelg. chigitérs 8010 &984) Plobkin KeViortibodr H
Hybridi zation (B.D, Haines & S.J. H.ggins eds. 1984); Transcription and
Tr ans! ati oWflpgEzpantigeness {588-91191?"31]499‘&1’%‘%1“@(1% Morigrgery ; sush piiie hegmasehyinin gog/or
(R I. Freshnf¥nRdse sh3B&®)proteiBdbi | i zed Cell's and Enzymes (IRL Press, 1986);
B. Perbal, A Practical Guide to Ml ecular Coning (1984); the Methods in
Enzynol egyarsaticesfr¢mdéaendillc Rraedmlis [ag NMcMishaa (2080) YaaediedAswpnlsiaSIO1187) 55;

Gene _Transfer Vecfors, for. Mammalian Cells (J. H. an ds.
1987° ol darsa&tlﬁﬁbﬁ%f%w?ﬂ%%& WGS\AF-E- kﬁ{f@?e%{d&%ﬁb z;et§3%9§§@§§£,§’.jzfo;

| mmunochendeealso Wegdaadss-1219¢el | and Mol ecul ar Biol ogy (Academ c Press,
London); Scopes, éé}9187) Protein Purification: Principles and Practice,
Second Edi &1 astigeny S iSgpiocagsrs egglackiper{ag. sehWABRIHBGbk of Experi ment al

I mmunol ogy, Vol unes IV (D.M_Weir and C wel | eds 1986). 20

St andard a%barngxg?rgﬁ?lggéregtgéocgﬁ%zryeogﬂeaZ%g.asg%Wg%q%?@g ds are used in this
?peci f } wa%ér%a- sac@{aﬁF@ ok itchggg/ﬁgﬁ@ raaﬁgéﬁt isq?cltaﬁémt, ?ﬂ' itai pagf)cz?%@ c5r§1t yasddant 4 @ﬁl!ri%él_r
ree of' when a east 85% by wei, o} e tota +Y i n sjition
is X0 ppggteipappyder fo @@ﬁ%%@masem@g(s -2 RETs 20 e Oa}éi%efégg@ﬁgﬁtnfg’gah%bf
X+Y ihn mﬁib_@r@npmbj iVideine MOY suﬁﬂeﬁzswblsy_C@tyl'ug@t_asvac@b@yt(ei@f%mﬁe ey ail.) IBENLY
wei ght . erm"canprising. ans, "1 ncludi ng' as we as "consisting”
0o 0" aBMslg GmcafS P L4 TR0, hREed Ber Bt el Tl OF
i ncl ude tex@id] fuchgs dighthtiiDoraktaing toxoidsl The GRMKg, iphiliveia ttevoid is ipettienlatlp geaksied.
refers to, two.pjol ogi.cal conponenis.th are.npt found together, .in,natuge.
e cordhtroniebR oMiE” et iR aile® e Hondien it ohBH Poh R Bikeh (" KB
pr ortdt er08725811} haygthetichepehedesr db.ggdRB03 78880 PRI 73478, nltat f shocld progatshde.gi n

t , f i . 30
gene. 5 BOGVATAD, PORMS Pt BHE O8O SIBRE B BLATRY Sl iEhd PRkl |
sequenceeigs WXI06686@g bwrén Aor B from GaEfhis {e.g SVDO0/AI Tal ) + die Anysaitghilesonjugation be
two epi trgq%ﬁén LR 0 “ﬁﬁ'gﬁg%ita@leflﬁﬁé%eré’ﬁ%gsn S whi ch have been assenbl ed

in a single protein 'n an arrangenent not in nature. An "origin of
repli catiQR" prbRinfarR@ensNHE) GOLLGERSEAHERGRABRY (4.8 del AlRALADEF fRANiR IR by
replication of polynucledtides, such as an expression vector. The origin
of rP8pl ickerpicalind/On BRAsHC BSaRth aut onompus unit of pol ynucl eotide 35
replication within a cell, capable of replicatiqn under its own (io trol. An
origin o¥hered JiRiEhsrEnaniigyn FoisRdad i fhsr cPRPEEPB It ISPIPISEEY @isp dojipehyle tetanus
parti culagfigdiastl pefthdsis AibéhsC SimtiRk1, Whérgianstadis dn€ipdd Bahdleded Bl BURHES slsOfo

vector can pe.. roduced at. a high copy nhunher 1n the.presence.o e, .
appr opr i‘%f’thé‘gpﬁhB%tgg G PRSI HEUEENS) %llﬁ%ég'plrgg?reo? PegP§shi ﬂglgﬁ? & ndellt is
aut onompusttryed 4ol tb ¢Rlude dipheigpuia na@ etanvbhitizgeas € ef fective in yeast; and the
viral T-antigen, effective in COS-7 cells. WO 03/049762 PCT/1B02/ 05761 -9
A "6t amtdtigsesguepeterabdy aisbibaé b asalbhidjunRdX. or am no aci d sequence differing
from but having sequence identity with the native or disclosed sequence.
Dependi rgtigenst inghpemmpositioarvil dppienilyee rirésenids gr wecaptratemokatdenst | gemi ieach. In

bet ween nat.i ' - g ' :

or of or Ay oy ok elfbeipath 8 A% AREESA AR THUTT s ZHEOS RS i
cal cul atteaianfideng t he Smith-Waterman al gorithm as descri bed above). 5 As
used herein, an "allelic variant" of a nucleic acid nolecule, or region,
for whi dikepfieniéncaliparavidesoEmesitipas CopPHHing BHo plapeieRretengofihe pisseat yppfion.
nol ecul e, or region, that occurs essentially at the sanme locus in the
gendfle droceasest her or second isolate, and that, due to natural variation
caused , .for exanple, nutatiqgn or_ reconbinati OE, . has a sim.l.ar but noi~
dent i calie iBAnEpE PSS SeRfAESTE £Or PRodUSERERTOTeaYi Yriha ITErtian, wampHsine thenTiemet y

encodes caltint o8t cell according to the invention under conditions which induce protein expression.

The invention provides a process for producing protein or nucleic acid of the invention, wherein the

protein or nucleic acid is synthesised in part or in whole using chemical means.



having simlar activity to that of the protein encoded by the gene to which

it is being conpared. An allelic 10 variant can al so conprise an alteration

in the 5'woro3®s97ent r ansl at ed regi ons of the gene, such asPCh/IBeysr@at ory

control regions (e.g. see US patent 5,753,235). Expression systens The

Chl anydi al nucl eoti de sequences can be '§Xpr essed in a variety of different

expression systens; for exanple those used with mammalian cells,

bacul ovilheisesntiqu proveles bacsoess far dawdir;gaésmachdzﬁans in Masamgile, avheBys tlEnsample is

iy e R AP L B Gl Bl I i TR, 20 proTorer 1S
ndi ng manmal

any DNA"Sequence ca pol yner ase and

|n|t|at|n?m§ t

structura eneﬁf’%?&a?cﬁ%ﬁkﬁ&h& a}l& tg‘irdr& "V@%H{ag%e%ﬁl?i sc??%td?lg%% %ﬁsu at| ng
regi on, lthliltlml (eg t@smdlswhqoqhssd@sdd smuemeﬁrém inpnyrhsation) felew s Thishemmeny dgnot a
Sequ§ncﬁm@&1ﬁ1tﬂ%eﬁ% but! $atfdr glvlaso&ﬁﬁlpgs vt 28y BAaL PG bR dPRLuRSt r eam 20
of the transcription initiation Site. TATA %ox I's” thought to direct RNA
pol ymer geerdll to begin RNA synthesis at the correct site. A mamal i an
pronoter will also contain an upstream pronoter el ement, usual |l | ocat ed

wi t hi n Tsopmesico 0 ths prespr tipveniian oFillt amwloy Aumlest ofherwiss. infiested ceai probtelmiape Mo nt
det er m peRcdldR®iology,emidlobioloby, Gdtoibiaims DNAD tidimniuBiologyi, whizh e \afhdl haskikof the Art.

E/Lm{ Qﬁéh ?%Wideg 5 {e)ﬁﬁ’ﬁ%ﬁ %ﬁﬁ iff {h&"l’i eraﬁfrg' (,9 ? ?aﬁnbljgrélpﬁﬁﬁéll& QI\;B& ne Gy Qgﬁo(;atmwg%‘ n
VAl | SO Eféﬂwng@??& ang Bhigr @@W”H@%@ﬁ)yDM (g Hol W T PN Glaigr Ffias1t985)s
range; Ulieanedlaride Sedesesn@®eE GaheddO8v); Nuvkrowdid Hybridizattoh (B.ONHsmesré BiJdBiggins eds.

sl yﬁgaaﬁgbn AP T kiion SRYEHLGR: SURMLES: LACI AL L DUAC AL L1
° R ] B

pr onot efT eihﬂ
sequenc &®lecidari Glmzhgf( 19&4), the Meviodsail Eggmelsgy ssties KA@dentih Bressylng. ) especially volumes 154 &

et gk | of feleneh sk ﬁlﬁrsaor@ Yop YaRhBldnd&iy qi %n@ragmp rca%@@dsemwokﬁsm $iibeN

may be t her .c stlt v or,3 Ln

T o e SR el Vil 818%‘50 oo Ve cCRen @’P@@%@P?@V
The pr e$enadamioPressn Lenﬂ@ahée&vpeel(é%ém"rqt@n Rarieceiion; Feeipened Riackees Pesonsr Beitarer
el ement &pelRSEVEReINADOYRI HMdbbok JA TG hi¥nthNEHBASSyE FelinRs SLIPNDIVE VWS and”0. C.
enhancebal Sy ﬂv\;]selg%at ory DNA sequence that can stinulate transcription up
to 1000- IT inked to honol ogous or heterol ogous pronoters, with
Syn?@eSSéndaﬁﬂibB}Q\hﬂﬂn%r KulRotiaey AR hmi3e adidareSb A thisishifickdopancers are al so
active when they are placed upstream or downstream fromthe transcription
initiatPefionie, in either normal or flipped orlentatlon or at a distance
of nore ,than 1000 nu m.t he Lo 87
Sei enceAssapesia s f o8 Sty b YRREGL oy S BY Sy of e i s
ed.}. Endmnosition ieK direfrially.de eanpeists irleash abput §8% &y weightteé the sotal PEXt il the qsvg)e@smon
because mbReyefdilad lest IRWEI5% DeRAYSY by height. r ange. Exanpl es include the SV40
early gene enhancer {Dijkema et al (1985) EMBO J. 4:761} and the 40

enhafc eThpteomiitompssiog rnesed “iielgimgt he welb g “topsistingiat.g.r epewsifd TRYmpisingh& Rayus
Sar Conachklﬁt%dl{sﬁQ]?’@ﬁ ofaiheluddE iRl PE N, bBREI V5761 -10 (1982) PNAS
USA 79: 6777} and from hurman cyt omegal ovi rus {Boshart et al. (1985) Cell
41: 5211The Aﬁdl“hetmiagduy refmaTe ®0 Ndsicgidab canmnengsgihhtaira labtefoamidtopeicn ik natotel Vie

only i ne&@néﬁfselﬁﬁ%ehogtf Te?r? ggﬁl:g %%Eggla%dilf hsgﬁaﬁs eé‘uchr%@ rﬁ?&ﬂﬁ‘er@ 'Ahﬂ@lfgﬁ' linel l%ﬂ:rologous

{ Sasson rsi rend 215: Mani at’i

(1987) QMPORRULS areNPE10 j}@cgt%ethe in they-¢an %tmctéonrff%%;thﬁre ase\%lm] adromgter ﬁeterologous toa
i nt BAc ekdnalisodesablydinkaintorehe gene. dalothsr. example darwhess 2 Shlgmpdia scquence lichethiralezotd ip a
| i nked wohd hBJﬂ @eu%ﬁm e@é}hﬂl& swould bwd:éiméaﬁwoxﬁ th@ sdnhe of Hif@fdhiPRotddss whichthateWen

N-t erm nus nbi. nan | ways be a net hionine, which

i's encoﬁséﬁ“hgifh? ﬁ%ngl\el*ﬁmglf]éﬂ?} ag?}@gﬂen ?(ftfodl\é\as Med, i the N-terminus may be

cl eaved af kBt f8pREALRI, Mnh&oﬁ&ets'é@ehéa%%ftlht@%ﬂ%égﬁlat@%@ﬂﬁ&%ﬂ o%o%&&ndes

Al ternatively, forell? ropelns. can gl bWBsecrete fromthe ‘ I nto. the

gr owt h FERIES oh PRTSGAT P tpre eI Ol PROIERGR ROTEL 01 Bb Y HRmotsniid revpiidsolie

pr oB&i nrepbvatien withih axfell. xapable dreplisaiipnandse itf ovarppental. Anaigingf splicte niaybe gesdeddbi on
a vector to replicate in a particular host cell. With certain origins of replication, an expression vector can be
reproduced at a high copy number in the presence of the appropriate proteins within the cell. Examples of
origins are the autonomously replicating sequences, which are effective in yeast; and the viral T-antigen,
effective in COS-7 cells.



of the foreign protein in mammalian cells. Preferably, there are processing
sites encoded between the | eader fragnent and the foreign gene that can be
cl eaved ewODheaw4472 vivo or in vitro. The | eader sequence fragnBotos7asual |y
encodes a signal peptide conprised of hédr ophobi ¢ am no acids which direct
the secretion of the protein fromthe €ell. The adenovirus triparite

| eader is an exanple of a | eader sequence that provides for secretion of a
15 f or eAdmupntsejuance is defineriedsi A, CRNA or atijsei atid yequincadiffenrigptanobut theving seguencen

?28 gg!siﬁléﬁ%ﬂwt@ﬁlb RAbkive & Hr@cﬂ&s@@ seﬁﬁ‘éﬁ@eg D%ﬁeﬂ&lg?bfn gﬁ@gﬁfﬁéﬂ#@@e &lct, Stheac[egrteé ggééh@eh&r y

i

e pr ol beEyesh g odive oF diniSSRr s Tebthonh 1 CuGaRBeRR e nly sRRFIE oY Efe
mat ur e AINA0Tes300e POPe.PSHY 9%h eremap ediuflated uping the SmiinSetcipaniatgnathmeb deswbglabaral.

pol Yﬁdeﬂy bl 'h&@in{d%' ‘faﬂéklv@ﬂlanﬁtof @'nuclﬁ&&g@)nogaﬂé of’rég@ﬂl%r \ﬁﬁ@ﬂdfcl@i@tac@@éhuence is
vhi t el aw I § egdﬁwl)el ) rT}encaat ée 1rﬁe T g1o (%ha% ccgr S5 lﬁ)lllyn the ul% I Yot = eno e of

Tr anscr PBUFSACSHd %‘b‘f ¢ ﬁ%“’("& ¥ B0l goclts 458 over oudFEot
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Alternatively, some of the above described components can be put together into transformation vectors.
Transformation vectors are usually comprised of a selectable marker that is either maintained in a replicon or
40  developed into an integrating vector, as described above.
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30 target nucleotides, which can be detected. Al so, the nucleic acid probe
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Organic polycationic agents include: spermine, spermidine, and purtrescine.



and 14.4 kDa. In the Western blots in figures 6 to 16, 20B, 23C, 24D, 27E,
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the probe is not 100% homologous to the fragment. Other commonly encountered variables include the length

and total G+C content of the hybridizing sequences and the ionic strength and formamide content of the
35  hybridization buffer. The effects of all of these factors can be approximated by a single equation:

Tm= 81 +16.6(10g;oCi) + 0.4{%(G + C)}-0.6(%formamide) - 600/1-1.5(%mismatch).

where Ci is the salt concentration (monovalent ions) and » is the length of the hybrid in base pairs (slightly
modified from Meinkoth & Wahl (1984) Anal. Biochem. 138: 267-284).



-36- Exanple 2 CT045 (SEQ ID 71 and SEQ ID 72) was expressed in E.coli. The
reconbi nant product was purified as a H s-tagged fusion protein (Figure
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expect ethengsiuense prgrlength can lead to 1ncreased assay sensitivity if the nuclelc amg probe can form a duplex with
30  target nucleotides, which can be detected. Also, the nucleic acid probe can include additional nucleotides to

stabilize the formed duplex. Additional Chlamydial sequence may also be helpful as a label to detect the formed
duplex. For example, a non-complementary nucleotide sequence may be attached to the 5' end of the probe, with
the remainder of the probe sequence being complementary to a Chlamydial sequence. Alternatively,
non-complementary bases or longer sequences can be interspersed into the probe, provided that the probe

35  sequence has sufficient complementarity with the a Chlamydial sequence in order to hybridize therewith and
thereby form a duplex which can be detected.

The exact length and sequence of the probe will depend on the hybridization conditions, such as temperature,
salt condition and the like. For example, for diagnostic applications, depending on the complexity of the analyte
sequence, the nucleic acid probe typically contains at least 10-20 nucleotides, preferably 15-25, and more
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reconbi nant product was purified 15 as a His-tagged fusion protein (Figure
11 C | BRIEF DESCRIPIION OFONEE ®RAPANGS actions 1 and 2, expected

nmol ecul ar wei ght 44.1 kDa). The reconbj nant protein was used to innunise
m ce, whiggges 1o 44 show data from examples 1 to 44. ere a figure is of a gel, lane 1 is at the left of

the figure.

30  For Western Blots, two samples were tested for each protein. The left lane in a pair used membrane
strips stained with pre-immune sera whilst the right lane used membrane strips stained with immune
sera. In the Western blots in figures 1 to 5, 35B, 37B, 38B and 39, markers are at 66, 45, 30, 20.1
and 14.4 kDa. In the Western blots in figures 6 to 16, 20B, 23C, 24D, 27E, 38A, 40, 41, 42 and 43
markers are at 172.6, 111.4, 79.6, 61.3, 49.0, 36.4, 24.7, 19.2 and 13.1 kDa.

35  In the Western Blots in figures 1 to 5, lanes 2 and 3 show control sera raised against GST-fusion
control antigens. In the Western blots in figures 1 to 5, lanes 4 and 5 contain control sera raised

against His-tagged control antigens.

Low molecular weight markers are run in lane 1 of the purification gels.



sera were used in a Western blot (Figure 1 A lanes 4 and 5) and for FACS
analysis (Figure 11B: K- S value 21.29). These experinents show that CT266
is a surfwoemxyiesed and i munoaccessi bl e protein, and t h&CTiIB02/@&061i s a
useful immunogen. These properties are not evident fromthe sequence al one.
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reconbi nant product was purified as a GST-fusion protein (Figure 12B:
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CT713 i?%surfaceéﬁﬁ%%osed and i munoaccessi ble protein, and that it is a
useful i ks s & properties are not evident from the sequence al one.
Exanmple 16 CT823 (SEQ I D 229 and SEQ I D 230) was expressed in E.coli. The
reconbi Exampprbduct was purified as a H s-tagged fusion protein (Figure
16C. lanes 7, 8 and 9, chromatography fractions 1, 2 25 and 3, expected
nmol ecul &T242(FQ 11337 ank BEY.IDTI3 wae exprisserbimt E. ol t Bieneswambinmmeprothect ivrampiiSet

M €85 both as a GST-fusion protein (Figure 1A; lanes 4 and 5, chromatography fractions 1 and 2, expected

molecular weight 424 kDa) and as a His-tagged fusion protein (Figure 1B; lanes 2-4,
chromatography fractions 1, 2 and 3, expected molecular weight 16.4 kDa).

The recombinant protein was used to immunise mice, whose sera were used in a Western blot
(Figure 1C: His-tagged: lanes 12 and 13; GST-fusion: lanes 20 and 21). Lane 12 shows membrane

30  strips stained with pre-immune sera for His-tagged CT242 whilst lane 13 shows membrane strips
stained with immune sera for His-tagged CT242. Lane 20 shows membrane strips stained with
preimmune sera for GST-fusion CT242 whilst lane 21 shows membrane strips stained with immune
sera for GST-fusion CT242.

These experiments show that CT242 is a surface-exposed and immunoaccessible protein, and that it

35  isauseful immunogen. These properties are not evident from the sequence alone.



whose sera were used in a Western blot (Figure 16A: |anes 14 and 15) and
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al one. 30 Exanple 17 CT 114 (SEQ I D 2433%nd SEQ I D 244) was expressed in
E.coli. The reconbi nant product was purified as a Hi s-tagged fusion
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expected molecular weight 99.5 kDa) and as a His-tagged fusion protein (Figure 4B; lanes 5-7,

chromatography fractions 1, 2 and 3, expected molecular weight 73.5 kDa). The recombinant His-
tagged protein was used to immunise mice, whose sera were used in a Western blot (Figure 4C, lanes

25 14 and 15). The recombinant His-tagged protein and GST-fusion protein were also used for FACS
analysis (Figure 4D: His-tagged, K-S value 34.50; Figure 4E: GST-fusion, K-S value 32.76).

These experiments show that CT396 is a surface-exposed and immunoaccessible protein, and that it

is a useful immunogen. These properties are not evident from the sequence alone.

Example 5

30  CT398 (SEQ ID 111 and SEQ ID 112) was expressed in E.coli. The recombinant product was
purified both as a GST-fusion protein (Figure 5A; lanes 8 and 9, chromatography fractions 1 and 2,
expected molecular weight 54.8 kDa) and as a His-tagged fusion protein (Figure 5B; lanes 8-10,
chromatography fractions 1, 2 and 3, expected molecular weight 28.8 kDa). The recombinant protein

was used to immunise mice, whose sera were used in a Western blot (Figure 5C: His-tagged: lanes
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a GST-tagge uston protern re anes

fract i ofssa usefi Enmnepgen. Eepepropettiesdre ool exideniciaph the3gqueneeddgneand as a

Hi s-tagged fusion protein (Figure 26B: lanes 2, 3 and 4, chromatography
fracti olxahple?7 and 3, expected nol ecul ar wei ght 10.3 kDa). Exanple 27 CT623
(SEQ I D 163 and SEQ I D 164) was expressed in E.coli. The reconbi nant
prodsict O¥ag3 (PEQIID €25 ot BEQSIIA 1 B9 Twiaggecksédii Brofr dtheiracdntbigiur @ronét was

| anes 3_an romat ogr aphy fractions 1. 30 and 2. expected nol ecul ar

wer gt _ Pigeddis i R R o) Tt S ubipa R fis B0 R iR R ol
and 4, ctmowatwgd aphyVesteachlo(figguts 72: lamg 19,ané t peakidor FbC? ovdlysis (Regugh7B4ls- 8
kDa) . T@e\,a{}‘{g%% i nant protein was used to inmunise mce, whose sera were
used in a Westérn Blot (Figure 27E: GST-tagged, |ane 4 (indicated by
arrow) ; .s- LAdi k EI-Talod : 04, .
PCT/ | BO é%%fg‘ﬁ é}ﬁlf_%%s ﬁ@hﬁ?ﬁﬁég?&ﬁ%ﬁ %p%géwesr tag E%E?M% %ﬁé}g’l %czal Eﬂ%aé‘.“sg;
Fi géf e Iroasefyl smmppepsd: Thessprppgrties arppotzyidentyiien thesgpepsandenes show t hat

CT623 is a surface-exposed and i mmunoaccessi ble protein, and that it is a
useful Exampleg®n. These properties are not evident fromthe sequence al one.
5 Exanple 28 CT700 (SEQ I D 261 and SEQ I D 262) was expressed in E.coli. The
reconbi dntl gEBQUEX 14tasnd SEQI D é60)asasaex@sdstdaggBdol.udihe reqmatisanh pfddugiuwes

28A: | 9 . b . ch B j 1
ol ecul BPGE! e S-S OI BRA8 RCRAR 1 BAF s obra@Blal, ofKRES Clhd 2

m ce, expected molecular weight 51.6 kDa). The recombinant protein was used to immunise mice, whose
25  sera were used in a Western blot (Figure 8A: lanes 6 and 7) and for FACS analysis (Figure 8B: K-S
value 9.94).

These experiments show that CT541 is a surface-exposed and immunoaccessible protein, and that it

is a useful immunogen. These properties are not evident from the sequence alone.

Example 9

30 CT547 (SEQ ID 151 and SEQ ID 152) was expressed in E.coli. The recombinant product was
purified both as a GST-fusion protein (Figure 9D: lanes 4 and 5, chromatography fractions 1 and 2,
expected molecular weight 58.3 kDa) and as a His-tagged fusion protein. The recombinant protein

was used to immunise mice, whose sera were used in a Western blot (Figure 9A: His-tagged: lanes



whose sera were used for FACS analysis (Figure 28B: K-S value 8.72). 10
These experinments show that CT700 is a surface-exposed and i munoaccessi bl e
protein, wod3bkas2it s a useful imunogen. These proper PCEIBEYE7610t
evident fromthe sequence alone. Exanple 29 CT761 (SEQ ID 217 and SEQ ID
218) was expressed in E.coli. The recomi-nant product was purified as a
GST-tagged fusion protein (Figure 29A: lanes 6 and 7, chronmat ography

fracti omeand ANdnd Idy FACS xpdyisa@igmed 9R:ub3T-fusbong K-S 68u& kD60 andTIHe5 7 Egond9Crant

pr ot ei S u se mce, whose sera were used for FACS anal ysis
(F|gurgHm§§§ma%g§¥ﬂR?9§%545) These experinents show that CT761 is a

surfaceg THEP 22 enm%ﬂg shmﬂﬁ ok oy % ? %@rfa% g;éﬁ({sgc% arﬂﬂg}r{;:ﬂl%ﬁcdegmblé gro?fiiﬁ' Sa%ti ll!llla’c it
i rMmunogen. ese propertires are no e sequence al gne.
Exanpl els:a(ilsefbl Mg@SE@ez’r@rQﬂﬂtl@m IBEEVidEnt 1108) thwa@luemraés@ed in E coli.
The reconbi nant product was purified as a GST-tagged fusion protein

(Fi gur eEginpleanes 3 and 4, chromatography fractions 1 and 2, expected
nol ecul ar wei ght 55.4 kDa). Exanple 31 CT454 (SEQ ID 253 and SEQ | D 254)
was ex pc*eswfdsﬂ@ IB. ml and IO Imcgnybbaaaa@r@seadmcmgmas ThﬁSeqmmﬁiﬂaheﬁl;]oﬂﬁctaNas
H s-tag usi ot re_31: 1es 2.a r onat ogr A

ract | onitedana s Reged biiohorilbhdinis | RETGNF soh bul 1 it efonsrl 2

( SEQ | Darikg) e&p&ﬂ:teﬁli@lhd&)la]ﬁiﬁ)lgmg Weﬁededombﬁanmmteinﬂﬂm used anipimarite mice,

pr oduct ) urified.as GST:t ed 10N

a4, wheS seB oy i 7 Mo aaaRte LR 85 B AN st S ¢
kDa)a VOBRHiOL4FE6R KPETAIBRAARGH761 -43- Exanpl e 33 CT551 (SEQ I D 257 and
SEQ I D 258) was expressed in E.coli. The reconbi nant product was purified
bot h asThesbiespariagysdhbusha CTHGties surface gupescd 8t inimynegcdgssitde grogeif, and that it
chr omat r ight 34.1 kDa)
and as §%§§$ﬂyg%gg§&?ggﬁgﬁﬁ%?%¥@%%a gﬁ@g&%ﬁ%&ﬁﬁgéfkﬁggmﬁﬁand 5,
chronatﬁgﬂnggééfractlons 1 and 2, expected nol ecul ar wei ght 60.1 kDa).
Exanpl e 7 (SEQ I'D 195 and SEQ ID 196) was expressed in E.coli. The

(Fi qur <C o CRERHE 2 38 r bl B PiRiraBy B Pl B oro Lo K ek g

nol exul ay a \Mai; giggedﬂfﬂ;sibnkﬁabelra(iﬂgﬁs laCHilsret Aggad 12y s]momamgmphy |ﬁra¢1fongulr end324.B:

| anes 7 nd 8 fractions
wer ght | el el T RRERS A PRIYELS Aol By Rl yaspSRE ihGlly TEHEE bse
expr esssula warefsedinia WesternrbdotdigurealitA: panesld end faand fpukF AES evalpss @lﬂﬂsl tBidged
fusi on gg&hg?p g igure 35A: lanes 2, 3 and 4, chromatography fractions 1, 2
and 3, expecte % ol ecul ar wei ght 11. 2 kDa). The reconbi nant protein was

used topf Q4L
355, | anaaey Rl o e B e G o B R R P B 160
and2GEQsiamsefbimmpnogen Eﬁe&eaeapqmeser%mﬁewdmﬁér%@é seAvsasRtalgicoduct was
purified as a GST-tagged fusion protein (Figure 36: |lanes 6 and 7,
chr omat Bgamaplky2f ractions 1 and 2, expected nol ecul ar weight 45.7 kDa). 20
Exanpl e 37

CT444 (SEQ ID 127 and SEQ ID 128) was expressed in E.coli. The recombinant product was

purified as a GST-fusion protein (Figure 12B: lanes 2 and 3, chromatography fractions 1 and 2,

expected molecular weight 87.3 kDa) and as a His-tagged fusion protein (Figure 12C: lanes 3 and 4,

25  chromatography fractions 2 and 3, expected molecular weight 9.0 kDa). The recombinant protein
was used to immunise mice, whose sera were used in a Western blot (Figure 12A: lanes 16 and 17)
and for FACS analysis (Figure 12D: GST-tagged: K-S value 14.98; Figure 12E: His-tagged: K-S
value 13.28).

These experiments show that CT444 is a surface-exposed and immunoaccessible protein, and that it

30  is auseful immunogen. These properties are not evident from the sequence alone.

Example 13

CT559 (SEQ ID 199 and SEQ ID 200) was expressed in E.coli. The recombinant product was
purified as a His-tagged protein (Figure 13C: lanes 2, 3 and 4, chromatography fractions 1, 2 and 3.



CT600 (SEQ ID 173 and SEQ I D 174) was expressed in E. coli. The reconbi nant
product was purified as a Hi s-tagged fusion protein (Figure 37A: |anes 5,
6 and 7, wbrosiwt7eyr aphy fractions 1, 2 and 3, expected nmpCeEaBdzs7e¥ei ght
19.5 kDa). The reconbi nant protein was gged to i munise mce, whose sera
were used in a Western Blot (Figure 37B7”1anes 10 and 11, indicated by
arrow) and for 25 FACS analysis (Figure 37C, K-S value 10.46). These

exper i mekpesteditariequtatweaidte 66.9ikDaa. dhe fesombimrpasetdingras usedriivunoéss iibe,evhose
protein - ' F ) 4T rILES: A X
Vi dent ST B L e S T3 8 PRy T B
248) Wa§‘@i<‘19r2és7ééd in E.coli. The reconbi nant product was 30 purified as a
GST-tagﬁ,gld fusion protein and as a Hi s-tagged fusion protein. The )
reconbi &R FPSILEY har B9 isadutiae-sxpewdisns ipnumgrcssilyauotpnotns hatier e
usedst 0 id 4E¢Ril SEmThERn. TRES Bropariiss ardBbEvitRafrdh Mbsl&nbe AbRL.Ss (Figure 38A
H s-tagged: lane 5 (i1 ndicated by an arrow); Figure 38B: GST-tagged: | anes
12 and }3a.hbopdifcated by an arrow)). WO 03/ 049762 PCT/|B02/ 05761 -44-
Exampl e 39 &1560 (SEQ I D 259 and SEQ I D 260) was expressed in E.coli. The
reconbi | .S .USH0N ein. T
Fecombi uant! [PEYE) 146 Snd B D 13675a gblrbsl 8RR Lol hRO LB it yas o
used i nprarifredsasarifistitaged fusioguprete®IFigneenld€: Gngndlamd §,ichohinpdegsaphlyyiragionarlrandiR) .
5 Exanp n Si6fnd I;.?%I' The
r econbi E@%@S%ﬁ%@%&%@kﬁ gtlﬁ%ﬁ%ﬁd%ggé% %@'Fgr?[ %%%@q},{s?lg%ﬁ% r otdéllg%ﬁ. égf ose
recofrbi SYUAMVEET Bedima Westamsblgt tRigurentiyi leesnlilcaad 11hprskfor FACS anelysis (gereildBa
Vst er nghk Qhiué Bhgsly e 40: lanes 16 and 17 (indicated by an arrow)). Exanple
41 10 CT456 (SEQ I'D 255 and SEQ I D 256) was expressed in E.coli. The

reconbi mase éxpQitisits RS thAUCTEI 186 adbrfie@RPodcd AHE tnftiSd 08 sAbR B Bin, A¥Ehat it
r econbi nant R@Ot ein was _used to .i mmuni se ({?ace, whose sera were used in a

West er n' B EPgHRQsen Thepe;prapersiesgig net evidsat En &ie SBGucase 4pP%ow) ) . Exanpl e 42
CT622 (SEQ ID 161 and SEQ I D 162) was expressed in E.coli. The reconbi nant
product Fx@mplels purified as a Hi s-tagged fusion protein. The reconbi nant
protein was used to i mmuni se m ce, whose sera were used in a Wstern bl ot

(Fi dur e (4713 |(3FQ 1D 20Ihand §EQAIIL02nway expagsped ExEwplie TR @TRBlIn{SHEIUE R4S
and SE L) rm i : hsp Ty e kN :

purifi 88% a H ngftg%gd fusi gir?ﬂl &é@?&% FIS.B"IlE%Sr_ALég%@Fhﬁgmﬁ%ﬁlﬁ%ﬁé’é
to i muArdd sxpecded mpksedar weishiels# klavle Thsaecombinantyrotein Wappssd t¢ Fgurise nive,

| anes 8ywkbsk Srdwadusaliad Wkt bRE (Fa¥n 155X@HR11© afd 15)hnMithy PAOS Bk %%wn
assays, ég‘/tv]#{gnshow the ability of sera obtained frommce that have been

I mmuni s VaYLSefi%f er ent reconbi nant proteins of the present invention
to '61hi m“t C. tracho%t@@%ctivit for e;ilka otic cells in culture, .
ver & per PoF BB SO g8ds 1EEHoe R {rmBnqapsesHiieiptyingand, that it
Serial fsoiusefubimimdidgehi THese mbpdrtiessae potleyiiemfadm SRrsaqustsealpiezpar ed in SP
(Sucrose- Phosphate) buffer. Muse antisera to whole EBs were used as a

positivexempld@ ., and preimune sera and SP buffer alone were used as
negative controls. Purified EBs fromC. trachomatis (serovar D) were

di | ut edcirg2 Sy fbes2d and 9RO 2309105 Lipksida inPBEok O hHfrel HhtinaY ?Rﬂﬁai P
were added_to each serumdilution . in a final volume of 1001. Anti body-EB
i nt er acPyoiedase Histtegred ﬁ{sg)nmrg@g)e@gu@? 16C: lanes 7, 8 and 9, chromatography fractions 1, 2

25  and 3, expected molecular weight 53.9 kDa). The recombinant protein was used to immunise mice,
whose sera were used in a Western blot (Figure 16A: lanes 14 and 15) and for FACS analysis (Figure
16B: K-S value 26.62).

These experiments show that CT823 is a surface-exposed and immunoaccessible protein, and that it
is a useful immunogen. These properties are not evident from the sequence alone.
30  Example 17

CT114 (SEQ ID 243 and SEQ ID 244) was expressed in E.coli. The recombinant product was
purified as a His-tagged fusion protein (Figure 17; lanes 6 and 7, chromatography fractions 1 and 2,
expected molecular weight 48.5 kDa).



30 30 mn at 37C. Then 100l of reaction mx fromeach sanple were added on
top of PBS-washed LLCWK2 cell nonol ayers, in a 96-well mcroliter plate,
and cent rwbuwgedb7et 805xg for 1 hour at 37C. Al sera andPconBoxisgeiner e
exam ned in duplicated sanples. After renoval of the excess inoculum the
cells were rinsed once with PBS, replenf®hed with 2001 of DVEM nedi um

suppl enented with WO 03/049762 PCT/|B02/ 05761 -45 20%CS and 1 g/ m

cycl ohe¥ixmngke, 18and i ncubated at 37C for 48 hours. The cells were fixed with
met hanol and the typical cytoplasm c inclusions generated by the ongoing

i nt r aceldIUP&K(SENTaAY dnd BEQIIDf4] tvia axpressél mt/adcaiz dlhel redonghinan prod@itiwanpdiified

fl uorescel R.CONJ ted n I t;1 body i di - ost.i A
adequat & i REeHERNER ARRRTFRAR 120 RS MR g B0 SR ot
obser veweight ohkDderlde Histdggedrpaanbinant phutein wab eseddd inpinghisemaids] whesdisere webhd ch
wer ez i nitd 3@2}‘114, H%r‘?essf ully establishing a host cell infection
(t hesse g%ég%]lla%%§ nc Sgssglzggﬁnior ing Units, IFU). Fluorescein-I|abelled

i ncl usi . i ' Jaloll ' .

g 11 Ty o AR CELTE B pr R i Bt (oD BECrih s bpigion (o

i nt er aceMamydials reeataliont evally gedlcenVage it delurresesh itn isndarfurfmg-eposed npee ed
to the FEmERAMEERLbIERUSER TR opeAfs AfedionBvilltht GO MO sRfuidelafdie. 10 the sera
were |labelled as "neutralizing"” if they could cause a 50% or greater

reducti %r)}minnleiﬂf ectivity, however, considering the conplexity of the whole

screeni ng agsay (for instance, a change of host «cell, or chlanydi al
i solate I Lati ongd environnent onditions.in.t reparaklpn
of 1o AL BB 35 k3T sk b o BN R b e bR b PR BB
a | ower agattEstaggerb listhnapremitb@iguwen9i bee ddclamememgrphe frecimi 3atxpsctédomotegulaher
st udy. ﬁje%ﬁfgs glﬁﬁa)shows an exanple of a result 15 obtained froma

I On- pos

neutralis I'tive serumwhilst Figure 44B shows an exanple of a

resul t EQQntn?le%d froma neutralisation-negative serum In vitro
neutralizatifon assays were carried out using sera obtained frommce

| mmuni sed3wh ESEG 118 27 LEE SBOIIDARY wak kRéRst MENLIP AR kbnkBiRR bR ddctiis blrified
13-22, 24-26 and 29-37. The reSults ‘are presented in Table Il. TheSe

r est? t s bpthdr e dfietagred fustvo prpteictbigyre 260sbpes LP39d, 4, chremgtogtaphyp fractings & amd
CT587 ?B,d e@@@tt%_a nﬁﬂ%:uﬁa!r lwe%?af b1 %] ltt)@)t’ and a@_(la_%m'lcﬁ@gédjﬁﬁit@ﬁ plfc@éin.\(ﬁf'gﬁ{e' DA :lje@le% 7,f8
prevent 1 nfection . trachgmatis. ese properties are not_eviden rom
the seq %ﬁéé@r%v%%gphwgﬁ%?wﬁ aasiae?%pﬁﬁ\fﬁf goleewr weigh ¥ kRe) dgsirrrombgmant
trac hpnpfdtins/v@éle Used te dnﬁﬁﬁb@ﬁﬁcae@whpwéﬁ)wgﬁ&xs%gn af\ms@? Qﬁ?-(lé%ufe# mB:zméﬁsi on
activity. rocedur S esgri above, but purifie s fromC.
pneumn¥a§§e‘{:\§ﬁgs%ﬁ? ’e@sﬁ%g%%s’l!ﬁ??? fmc{)%' contain 3x106 | FU m, and 10l of
this suspension were 25 added to each serumdilution in a final volune of
10020 sExampkiHi ned using CT242 and CT467 were able to cross-neutralise C
pneunoni ae EBs. It will be appreciated that the invention has been _
descri b&d 38 (Y Id 25 andFBRADFAM yagprpressed in fendi: f Thegesosphinaph profect weeg dutified st
remai ni Bga Wi ggbdtiigod Ploteid ¢ 2CORRs 2f antl BEchBMBR LRy f¥¥oA31 AAPTZ Skpected
PCT/ 1 B02/ 05761 - 46 EREN (the contents of which are hereby

i ncor po f@alarwelghﬂ%_“}l 3 Raul ston (1995) Mol M crobiol 15:607-616 {2}
Everett (2000) Vet M crobiol 75:109-126 {3} Kalman et al. (1999) Nature
Genet i cExampBP2- 389 {4} Read et al. (2000) Nucleic Acids Res 28:1397-1406
{5} Shirai et al. (2000) Nucleic Acids Res 28:2311-2314 {6} Stephens et

al . 2§ 1968P96€PEAdP 2d2arrbAEQE® 273) wat expressddoinal.co/at dive ragqmhbieamt ponsluct was

W99/ 2735915{'1ed as a His-tagged fusion protein (Figure 22: lanes 8 and 9, chromatography fractions 1 and 2,
expected molecular weight 32.6 kDa).

Example 23

CT077 (SEQ ID 65 and SEQ ID 66) was expressed in E.coli. The recombinant product was purified
30 as a GST-tagged fusion protein (Figure 23: lanes 2 and 3, chromatography fractions 1 and 2,
expected molecular weight 59.7 kDa) and as a His-tagged fusion protein. The recombinant protein

was used to immunise mice, whose sera were used in a Western blot (Figure 23C: lanes 6 and 7) and
for FACS analysis (Figure 23B, His-tagged: K-S value 9.17).
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CT589 (SEQ ID 185 and SEQ ID 186) was expressed in E.coli. The recombinant product was
purified both as a GST-tagged fusion protein (Figure 25A: lanes 4 and 5, chromatography fractions 1
and 2, expected molecular weight 89.4 kDa) and as a His-tagged fusion protein (Figure 25B: lanes 2
and 3, chromatography fractions 1 and 2, expected molecular weight 63.4 kDa). The His-tagged
recombinant protein was used to immunise mice, whose sera were used for FACS analysis (Figure
25C).

These experiments show that CT589 is present in only part of an EB heterogeneous population (as
chlamydial preparations usually are). Where it is present, it is a surface-exposed and

immunoaccessible protein. These properties are not evident from the sequence alone.

Example 26

CT597 (SEQ ID 179 and SEQ ID 180) was expressed in E.coli. The recombinant product was
purified both as a GST-tagged fusion protein (Figure 26A: lanes 5 and 6, chromatography fractions 1
and 2, expected molecular weight 36.0 kDa) and as a His-tagged fusion protein (Figure 26B: lanes 2,
3 and 4, chromatography fractions 1, 2 and 3, expected molecular weight 10.3 kDa).

Example 27

CT623 (SEQ ID 163 and SEQ ID 164) was expressed in E.coli. The recombinant product was
purified both as a GST-tagged fusion protein (Figure 27A: lanes 3 and 4, chromatography fractions 1
and 2, expected molecular weight 71.8 kDa) and as a His-tagged fusion protein (Figure 27B: lanes 2,
3 and 4, chromatography fractions 1, 2 and 3, expected molecular weight 45.8 kDa). The
recombinant protein was used to immunise mice, whose sera were used in a Western Blot (Figure

27E: GST-tagged, lane 4 (indicated by arrow); His-tagged, lane 13 (indicated by arrow)) and for
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CT761 (SEQ ID 217 and SEQ ID 218) was expressed in E.coli. The recombinant product was
purified as a GST-tagged fusion protein (Figure 29A: lanes 6 and 7, chromatography fractions 1 and
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15 2, expected molecular weight 63.9 kDa). The recombinant protein was used to immunise mice,

whose sera were used for FACS analysis (Figure 29B, K-S value 11.45).
These experiments show that CT761 is a surface-exposed and immunoaccessible protein, and that it

is a useful immunogen. These properties are not evident from the sequence alone.

Example 30

20 CT415 (SEQ ID 117 and SEQ ID 118) was expressed in E.coli. The recombinant product was
purified as a GST-tagged fusion protein (Figure 30: lanes 3 and 4, chromatography fractions 1 and 2,
expected molecular weight 55.4 kDa).

Example 31

CT454 (SEQ ID 253 and SEQ ID 254) was expressed in E.coli. The recombinant product was
25  purified as a His-tagged fusion protein (Figure 31: lanes 2 and 3, chromatography fractions 1 and 2,
expected molecular weight 56.2 kDa).

Example 32

CT467 (SEQ ID 129 and SEQ ID 130) was expressed in E.coli. The recombinant product was
purified as a GST-tagged fusion protein (Figure 32: lanes 3 and 4, chromatography fractions 1 and 2,
30  expected molecular weight 65.6 kDa).
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20  Example 37

CT600 (SEQ ID 173 and SEQ ID 174) was expressed in E.coli. The recombinant product was

purified as a His-tagged fusion protein (Figure 37A: lanes 5, 6 and 7, chromatography fractions 1, 2

and 3, expected molecular weight 19.5 kDa). The recombinant protein was used to immunise mice,

whose sera were used in a Western Blot (Figure 37B, lanes 10 and 11, indicated by arrow) and for
25  FACS analysis (Figure 37C, K-S value 10.46).

These experiments show that CT600 is a surface-exposed and immunoaccessible protein, and that it

is a useful immunogen. These properties are not evident from the sequence alone.

Example 38

CT279 (SEQ ID 247 and SEQ ID 248) was expressed in E.coli. The recombinant product was

30  purified as a GST-tagged fusion protein and as a His-tagged fusion protein. The recombinant His-
tagged protein and the recombinant GST-tagged protein were used to immunise mice, whose sera
were used in Western blots (Figure 38A: His-tagged: lane 5 (indicated by an arrow); Figure 38B:
GST-tagged: lanes 12 and 13 (indicated by an arrow)).
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oN CN45(N(S£NQ 10 293 LdXBEQNDP256) was expressed in E.coli. The recombinant product was

purified as a GST-tagged fusion protein. The recombinant protein was used to immunise mice,
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d
whose sera were used in a Western blot (Figure 41: lanes 2 and 3 (indicated by an arrow)).

Example 42

CT622 (SEQ ID 161 and SEQ ID 162) was expressed in E.coli. The recombinant product was
15  purified as a His-tagged fusion protein. The recombinant protein was used to immunise mice, whose

sera were used in a Western blot (Figure 42: lane 9 (indicated by an arrow)).

Example 43

CT759 (SEQ ID 213 and SEQ ID 214) was expressed in E.coli. The recombinant product was
purified as a His-tagged fusion protein. The recombinant protein was used to immunise mice, whose

20  sera were used in a Western blot (Figure 43: lanes 8 and 9 (indicated by an arrow)).

Example 44

In vitro neutralization assays, which show the ability of sera obtained from mice that have been
immunised with the different recombinant proteins of the present invention to inhibit C. trachomatis
infectivity for eukaryotic cells in culture, were performed using LLCMK?2 (Rhesus monkey kidney
25  epithelial) cells. Serial four-fold dilutions of mouse polyclonal sera were prepared in SP (Sucrose-

Phosphate) buffer. Mouse antisera to whole EBs were used as a positive control, and preimmune

sera and SP buffer alone were used as negative controls. Purified EBs from C. trachomatis (serovar

D) were diluted in SP buffer to contain 3x10° IFU/ml, and 10ul of this suspension were added to
each serum dilution in a final volume of 100pul. Antibody-EB interaction was allowed to proceed for
30 30 min at 37°C. Then 100pl of reaction mix from each sample were added on top of PBS-washed
LLCMK2 cell monolayers, in a 96-well microtiter plate, and centrifuged at 805xg for 1 hour at 37°C.
All sera and controls were examined in duplicated samples. After removal of the excess inoculum,

the cells were rinsed once with PBS, replenished with 200ul of DMEM medium supplemented with
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15 obtained from a neutralisation-positive serum whilst Figure 44B shows an example of a result

obtained from a neutralisation-negative serum.

In vitro neutralization assays were carried out using sera obtained from mice immunised with the
recombinant proteins mentioned in Example 1 to 10, 13-22, 24-26 and 29-37. The results are
presented in Table II. These results indicate that CT045, CT242, CT381, CT396, CT398, CT467,
20 CT547, CT587 and CT681 are all particularly good candidates for vaccines to prevent infection by

C. trachomatis. These properties are not evident from the sequences alone.

In further experiments, the sera raised against C. trachomatis were tested against C. pneumoniae EBs
for cross-neutralization activity. The procedure was as described above, but purified EBs from C.
pneumoniae were diluted in SP buffer to contain 3x10° IFU/ml, and 10pl of this suspension were
25  added to each serum dilution in a final volume of 100ul. Sera obtained using CT242 and CT467

were able to cross-neutralise C. preumoniae EBs.

It will be appreciated that the invention has been described by way of example only and that

modifications may be made whilst remaining within the spirit and scope of the invention.
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75 4. The use of claim 1 or claim 2, wherein infection is treated or prevented by the medicament

eliciting an immune response which is specific to a Chlamydia elementary body.

5. The use of a protein as defined in claim 1, or a nucleic acid as defined in claim 2, in the

manufacture of a medicament for neutralizing Chlamydia trachomatis elementary bodies.
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patient the conposition of claim5 or claim®6, or an anti body which

r ecogni8s e¥hacqmpokition ofidaiie$ bndeini 6 fol wk A% 4 ph2thaddditicd. net hod of i nmuni sing a
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6. 12. A ﬁe@ga@gés@prdtaham@@@m@gm ES which recognise a protein as defined
inclaiml, conprising the 25 step of admnistering to a patient a
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11. A method of raising antibodies specific for Chlamydia trachomatis eclementary bodies,

comprising administering to the patient the composition of claim 5 or claim 6.

12. A method of raising antibodies which recognise a protein as defined in claim 1, comprising the

25 step of administering to a patient a Chlamydia trachomatis elementary body.

13. A method for detecting a Chlamydia trachomatis elementary body in a biological sample,
comprising the step of contacting the sample with an antibody which recognizes a protein as

defined in claim 1.



