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WD 2006/ 032472 PCT/ EP2005/ 010184 | MMUNOGENI C
COWPOSI TI ON Technical Field 5 The present invention
wo edoagxsi7t 0o the field of Staphyl ococcal i nmunoBETER2005/010184
conpositions and vaccines, their manufacture and the
use of such conpositions in nedicine. Mre
particularly, it NAVIUNSGERIYBOMPESARIROSI tions
conprising a conbination of antigens for the
treatment or prevention of staphylococcal infection.
Met hods of using such vaccines in 10 nedicine and
TeobvtieakHeld t heir preparation are al so provided.
Background The nunber of both community acquired and

Thd @peehlinvBREHH Fe@eﬂeé 'ﬂf &t 108 Sof M EhyIdSEERSRFhundgeMY Rbmpositions
recent years with the increased use of intravascul ar

ang) ¥greieas, t%%ﬁ?%”&fac%ﬁlﬁ”ﬂefﬂe(%s‘éfc% aF9MRAFORS | 1B faedigiae. More

parBclBiR'it FAMES t@f/aéﬂﬂ{ebb&hﬁd/snﬂfhg doRigrlnigt &/ coMBingtion of antlgens for
particularly in where if affects npre than 2

theﬁ{qqtmgrht cgap(qe\@ﬁflgn gfrﬁﬁfg]yﬂ%poc% ||qf%0ﬁgM§g}op§ gEusing, a\gc&vaccmes in
meaRMétarfRl AH6&or Heirlghpdritidtedre @doSordditiéd.acqui re an

infection during their stay in hospital. The econom c

burden in the USA was estinmated to be nore than $4.5
Bdgkdroumd n 1992 20 (Enori and Gaynes, 1993, din.

M crobiol. Rev. 6; 428). The nost frequent infections

are urinary tract infections (UTI- 33% of the

Thé HLE‘I%H ?Inﬁc%th CB'%H@W%%WWB prl %ﬁ 5e§; m]?gib’ﬁ@h%l increased

overnn‘e@enh PeRY'S (vmt;v/aheEmraasadldJse@fym@r@vaspg% degicep.. Hospital acquired

(no g%rﬁlgg%fect%ﬁ\é arda @%ﬁ? ﬁa%o o?’trﬁtprg%ﬂhggﬂﬁ oA TbPe particularly in

negati ve cocc
theQyQphifyere doaftasts meisi than r21 njill@)\ paéﬁmfera@cbaiﬁ'us‘@lpwmg various studies,

ab&ﬁfhepé&ah@of(‘tﬂé qsaggh{&ewm%a éaﬂ‘%ﬁ)‘ﬁé% a@nrgfﬁem?arY in hospital,

nosocom a ogens thoug ose
Thalamewmcalwgéert hetr@au’éAnmﬁaestlmaiﬁd|tﬁfb@cmpfm§ﬂant$fb billion in 1992

(ErﬁSH Eﬁ% ﬁés 4883, d(':Iﬁ]o &b5iok REY. @24%82;?%%5?9%@]1%?%@0’(10% are

ré uenc anti biotl I st ant ates
urlrhﬁw arand mﬂepfsanSaﬁleﬁﬁ@% ohethel snfsctiensd.eiplowed b3, pneumonia (15.5%),

e f. 0
sufR el Sh b Stiond A0 kA Py RodSireh IhEERIns ({390) Emor and
Gaposs, 1@83rrﬁdrm MglﬂoloRew&séaé}n al infections with a
significant norbidity and nortali ty (Rorrero Vi vas et
al 1995, Infect s th
Staphriococilss aU’r’e’-’B’st‘g‘iﬂW@S?ﬂegatl"g d%é%!?yé‘?cioP%' ?@85‘5‘ st8bhylosoccus
epidetrilisy,| énterdB&LI® BpP, Esharichizs celb and Psendomon@sCaefhgmbsa are the
syndrone. . éPVE) 2006/ 032472 PCT/%E%OOS/ 10184 ¢ b
maé%i@é?‘?ﬁ"@!? 3togenso ARPULKINASE B %%'b?aWﬂF‘c‘i?”PE g ggyne number
of Afectiomn ﬁfﬁ@@éve@iﬁmﬁhé}l QisStdegs tr@@tdaagﬁmuoesqmnmdd witH the frequency
of 3@tlb§q‘%{0é§&%ﬁa% |solnPesabatIancer{Els rara1k|ng SIV\IlaCr sS Saggrelugfa% t oeplderm/dls

as being the most significant nosocomial pathogens.

Staphylococcus aureus is the most common cause of nosocomial infections with a
significant morbidity and mortality (Romero-Vivas et al 1995, Infect. Dis. 21; 1417). It is
the cause of some cases of osteomyelitis, endocarditis, septic arthritis, pneumonia,

abscesses and toxic shock syndrome.
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surgery. Medical devices infected by S. epidermdis
i ncl ude cardi ac pacenmakers, cerebrospinal fluid
wabapatsz47zont i nuous anbul at ory peritoneal di al pST/EP2005/010184
catheters, 5 orthopaedi c devices and prosthetic heart
valves. S. aureus and S. epidermdis infections are
S. epidened’s vik tzh narmalbsidn icommenshl pbishcis| @lse avelmigpriahe opportunistic

patl%c#éﬂ rgéqq%@ﬁ)'lecﬁar Wh&LRAS o?" ﬁ'rfba i H\%ﬁfcﬁl HRRds Rk mfect]Lons at sites of

n resistant per cent age
surgarp Mecing céeicest miecﬁgd ehiDi Ppldgfwléelr@béét eadiac pacemakers,
n { o, 0 e
ceréﬁﬁ \}gﬁée}nﬁlﬁg nsc@‘?l% C%@lll uéL H’fi‘)ﬁl {E)%n‘oﬂ%él aoﬁéllfi‘:%yca‘theters
orthom@dj@ dexers and proﬂb@bc hﬁﬁ Sol 13, 582), pOS| ng a
threat for effective antimcrobial therapy. In
addition, the recent energence of vanconycin
S. qusetissAnsng. epidesmychisinlestipns aretieestesh withseifibiaias with penicilin being the
h Skdra I
e 7o e RRCOPRIT b e Kot (o RERI g Bdas. The
perqegrtcme af s@phﬂppcvp@ahpbam@mhlbmngsnnﬁ@rsamtrtmcﬁe%staa%tmgntlblotlcs
hasShaRE AERGER) tﬁ@‘eb&l@ﬁ‘ﬁsuh& S P9a(Rs (PATIRNGH BETRRY 1H8EL Control.

been I nvestig herapy i nvolving admnistrati o
g0 Bpisientiell 13; a‘i&Z) SSRGS @reaicf@rr effﬁ@v@ apﬁrmﬁfobqev@erapy In addmon

thquéérﬁ?e%;er m&gﬁ)@%&%}ycﬁsre‘éﬁﬁnt@ dur ﬁ@é 8R4k H’Mst Qoué’ed fear that

nonocl ona ant | adal nst li1poteichoic acid (WD
mehE;lg7ggigjant §Cﬂwsa$ttaé18rmtl ﬁmr@qmcb%ﬁam mipigheno gfteciye therapy
is adGildble vaccination to generate an inmmune response

agal nst staphyl ococci. Several candi dates for

i ncl usi on as vacci ne conponents have been identified.

An Eh&%gtl\}é"gﬂ%%gggﬁgp Qﬂggaz\gg%géé"g?%l%??%%%@h&o&%&%ﬁé@%% passive

imminethsiapy( DEsBEBinyestigalen. (Theraps inpwdng rsyeisiation of polyclonal
ant% al'_?ﬁ'%%ﬂd&' ok %ﬁn@t(W@ 06}4’@53@%@)@0/1231@'?5:% mﬂg’s%gtment with

mut ant B exot oxl ns
a mpopciosR ntikaty emmahmtwm@@w hWQ %5?19994) protein ( V\D
01/60852) The S. aureus genone has been sequenced and
many of the codi ng sequences have 30 been identified
An (geTREBA FPPIPCR/ WS 6®) usertpd aghye VRsCipgtipa fpperprate an immune

resScFHs@ g’%}r@i §taﬁwﬁo C%]:(/ F309) carfifdRed RF IMRBRIMN aPiadceScomponents

e identified proteins that are

haVﬁetaQsa@nidgetsfle@y Tigpe rinqieren Ebsanestin bidinsapiaiein Ung840fgpe MHC I
0 [ VO

anagdg% @@8@% T8 :5324%%i / EP%%%lOlS%M heoD  (US

2002/016028fBn ohagam bmdlrwa@tqtﬁ@s(u%ﬁ@é%ﬂ R n$drg and SdrH (WO

00/%8@%%{1%5?@@@\% R B8/02523 PAROSESS \h?dh%ctm binding

: i mited success (Lee 1996 Trends M crobio
proigin (62Y01/6(882k remai ns a need to devel op effectlve
vacci nes agai nst staphyl ococcal infections.

The S. aureus genome has been sequenced and many of the coding sequences have
been identified (EP786519, W002/094868). The same is true for S. epidermidis (WO
01/34809). As a refinement of this approach, others have identified proteins that are
recognised by hyperimmune sera from patients who have suffered staphylococcal
infection (WO01/98499, WO 02/059148).
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5 Accordingly the present invention provides an

I munogeni ¢ conposition conprising at |east two
waledob®srmt protei ns or inmunogeni ¢ fragnments tPker/gpfogs/010184

selected fromat |east two groups of proteins or

i mmunogeni ¢ fragnents selected fromthe foll ow ng
ThefireUsherddoP Ut \akcifés tRastbd @RBInSE 8PAYEOS BF &ghinst the exoproteins it

pro lf%%l u'fapwtﬁq{m%r&eﬁccggg Lé&h@é tT‘? of\/llcr%tgol 4, 162) There

el ec
remeiRg rsqadﬁe deyeipRRTRNG Né%‘é"pﬁscﬁga'“5§§t?€93ﬂﬁ’ﬁ°éF§'e\”f?8%°”s
bi ndi ng protein, EbhA EbhB, Elastin binding protei n

c%gpr&w theEEx%séEtl ﬁ)/entloﬁ%rowéé'é ‘éh)ﬁﬁinﬁhno@alﬁlé\ contboSitioPdofAprising at
Fhwa di

Aot A8 ER o KA g aggps el sSipifs rok Bteast two

growps ofreeins oT INMENIgs s Eagmants serl%@q’ fiogdhe Ba"ﬁwmsgeroups
prot ein, coagulase, Fig and MAP; 15 Goup b) at |east
O%nt hﬂtq’é‘é%@‘bﬁla sttépﬁigltﬁig@&%a?%xﬁ%cgﬂﬁlbp g@rﬁ]pbl‘?@ﬁi%ﬁﬁrﬁg Brotein or
R e o it e 88 MBS B! FhBR receptor
SitG/Mar/paliva dinding proteimdENIA, t Flastip binding; profgindEspg).FB (FIB),
SBlabufoﬁ@Bﬂ; Cpe M@pBW@C&@H&I Lipass GaehDr SatAy Fnibd efiaeB, Cna, CIfB,
Fbptﬁ?f\'ldés%r WW E foS §iﬁ‘ﬁt ddpes eﬂéPS%t%tg@fgn faafn‘amg protein,
f'brweﬁ?%b'P@B@pfﬂﬁ?'ﬁn‘f"aQ%ﬁﬁ &1 F?Q aﬁ@M@;tl ng pr oi ein (RAP).
25 Description of Figures Figure 1 - Polypeptide
S eGHRPAD Sat Wasp oAb Stdppiiopdcdab irassportabp@tein pr indesgenic fragment
thefgdf B %&%gg%ﬁ‘?%egﬂ)}b ﬁﬁﬁ%% Mu%B&&ﬁﬁBﬁ@ﬂB@ytrS?%Brter IsdA,
r sequences encod
IsdB, Mg rV%’?prFt%ﬁgé't andy 86?des i nformati on on
whi ch protein is encoded by each SEQ ID. Figure 3 -
PurGrBu;s‘aé)l on ofgtalegkra oh@XStapWMcé]afdg‘ﬂ%t@Ol@dI\l‘ﬂum&e toxin or

oot S B SR 5 T SR s o
alphayiexiA, HGL @utgnt WHE@J‘F%IP“%W@H” Hers, lane 2 -

sol ubl e fraction containing over expressed al pha
toxin, lane 3 - flow through fromthe N -NTA col um,

I - &K ions eluted with 10% buffer B, |ane 5 -
Dels?:g@(tfb&g?gﬁg{‘lgédjgwth 20% buffer B, lane 6 - fractions
eluted with 30% buffer B, lane 7 - fractions el uted
Figwiet h—Fefppepfideeseddiencas of Breferfedarotemss Talale Ut prdvides nfarseation on
whigﬁﬁogéin%rek@%@nt%d%}%a%gsfé@ﬁ' ons eluted with 100%

ane 11 40 bacteria at T=0 before induction,
| ane 12 - bacteria at T=4 hours after induction, Iane
Figar® 2 celNucleplide esequgnees] £ncodipg udrEtered a eratejAs- |T§hlg {5 provides

informatisiPdrilhien bratehii®encolictBy 20616 588217 2
PCT/ EP2005/ 010184 Panel B shows a coommassi e st ai ned

Flgt?rgfléﬁéeguﬁfflca%gn of’ al%ha %xm undert rr]mgtl\%urclorf'ldlfeonsa Ipanel A shows a

coommassie stained SDS-PAGE of samples prepared during the purification of alpha
toxin. Lane 1 — molecular weight markers, lane 2 — soluble fraction containing over-
expressed alpha toxin, lane 3 — flow through from the Ni-NTA column, lane 4 - fractions
eluted with 10% buffer B, lane 5 — fractions eluted with 20% buffer B, lane 6 — fractions
eluted with 30% buffer B, lane 7 — fractions eluted with 50% buffer B, lane 8 — fractions
eluted with 75% buffer B, lane 9 and 10 fractions eluted with 100% buffer B, lane 11
bacteria at T=0 before induction, lane 12 — bacteria at T=4 hours after induction, lane 13 —
cell lysate, lane 14 — soluble fraction, lane 15 — insoluble fraction.
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Figure 4 - Purification of SdrC underdenaturing

condi tions. Panel A shows a coonmassie 5 stained
wEDBeP39ER of sanpl es prepared during the purifPCHEPIING/010184

of al pha toxin. Lane M- nol ecul ar wei ght markers,

| ane Start - supernatant fromed fromthe insoluble

Panel B&hbRE a @eRHsBieEniRvEBDEXPAGE 2240 Ssirzfand ﬂﬂ%f frElpurified alpha
toxn?l ow t hrough fromthe N -NTA col umm, I ane -

Tactions eluted with wash buffer C, | ane D -
fractions eluted with buffer D, lane E - fractions
Figuerk yt-eBunifidatiol off $&C undelidenBamaly cBnditiavss Panelod sinmgsa eoommassie

stalﬁé@S%dPﬁ@@ d?/é(a_ﬁp%fs ﬂf e?red %uﬁﬁ‘éj tﬂé)ﬂ)urﬁlﬁaﬁd?weoﬂoéiﬁhef {gRmh. Lane M -

molg?tg?)rhvplgbg Er@glfer |8P%| grt — Slbcreéreaégr?trféant r%\h]a{l'l?gmsolﬁgle fraction
CONRAHNG PYRI-gXPEses §dr01@mo%T1 nilew thyprgh freradie Ni-DdARglumn, lane C
— frpctivine cehsted avitexwashcheter fC,damariDee fackerisngiordl with bofferAdolane E —

fraclbiLelufRasdith! duffer EF €SUl t USi ng pool ed m)use sera
extracted post-1 nmuni.sa pre -.resul.
Pan&t%ﬁgowg 8] 8mgasgleé3£ql?%%$l§g f&gl?nof i% a§1d d Opl of the purn‘tled SdrC.
pre-innocul ati on. Pool rabbit Post Ill - result using
Figyred ecElrIsAlretulseion antidaracigathsp siaphylosucoalsgoiedis  iBlptates coated

wﬂh“&gﬁ‘iéa}é?ot&uﬂé‘w' 20 Figure 6 - ELISA results for nouse
antisefa rai sed agai nst staphyl ococcal proteins in

pl ates coated with killed staphyl ococci. Panel A uses
Poobmiteesrecoeesel uging iposledsgra axtrastgdoirgrp enise Rie-naaculgtising Pool mice

Post @l Lesfianshg Fodls®fougdd s@b%ﬁ@c@e\mmmmuhsauona%@ur%bblt pre —

resmfﬁa L?h%%%o%dl% Lee%rﬁggh efrd'?t'?lrg %‘1 o(éf.Jﬁﬁgﬁ p&(ﬁtéﬁblt Post Il —
reSLI" W%‘PQ&%‘H@PPF R §cﬁ¥§?@ gupgﬁg?”g?&%%av‘%ﬂ quELfPe@ﬁ Y& ‘t'"

using antisera frommce immnised three tines with
the indicated staphyl ococcal protein. The |line nmarked

%l’i té‘ mq‘glég\' rae'gBI%dfo?irg&?seFQrwg%ré an Qé%?@lé’teﬁ%l‘fy JC%FCN proteins in

res
P'at%%@tﬁd Wihikdlgd ﬁtatPBY'%QPChgal nst staphyl ococcal proteins
in plates coated with killed staphyl ococci. 35 Panel

Pan(él %S@s%s%lét%@%oﬁ%t\ﬁﬂw W bhreds s@k&tw@»ss@reatwme 2ekd. IPREI B uses

oty Poste Iy o, BISES ePI e aidel BT SSInEath! £ Beapates costed
withy$ agrideraiiris lé‘hlﬁd Whele cglls. epi dermidis killed whole cells.
The line marked with square signs shows the ELISA

The WHar&%WR%ﬁb ki §%98?N§QP@'EL$SA4‘@S&IPUHHQ Shfhsédr ®6m mice

L1 nes

cocc r ot
immsRed iR R i Baicg e AR e, PLClF Ro Mhae marked with
dlargwéﬁyns Fhravs the & Lt @@It\f@rtnﬁeﬁn@m mosEgAerashows t he
ELISA result for pre-imune rabbit sera. 4 WO

Figd80PL 08 4dR Gl FBR PHiOALBA A Ph&iktA8SSHYIRLA proteins in

plates coated with killed staphylococci.

Panel A uses plates coated with S. aureus serotype 5 killed whole cells. Panel B uses
plates coated with S. aureus serotype 8 killed whole cells. Panel C uses plates coated
with S. epidermidis killed whole cells.

The line marked with square signs shows the ELISA result using antisera from rabbits
immunised three times with the indicated staphylococcal protein (except for HarA where
only one immunisation was given). The line marked with diamond signs shows the ELISA
result for pre-immune rabbit sera.
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The present invention discloses particul ar

conbi nations of Staphyl ococcal antigens which 5 when
w@oonbiosead? | ead to the production of an i MmunoBENER2005/010184

conposition that is effective at treating or

preventing staphyl ococcal infection. |Immnogenic

conpositions of the invention suitably incorporate

D i ' are involved in different
e%%\“ﬂé ;ﬁ&d@g@n functions. Such inmunogenic

conposi.tions target the inmmn t rds . .
Thegpresett dhention s@elgéewarf'%a sf@gﬁmﬂ%sg ek SiapRYAgaceakantiggns which
whetf GonibifsE figidetoahé QrddQc’dldﬂﬁéf%el iAo etid lcdﬂhbMSItldrOthat |s effectlve at

ef fective i mune rgﬁgonse hyl ococcal i nfecti

tregipg gPle SYCYHIBA g RAI2R ?%Pa'du"f?%@@nt ”E‘ELHESE”'CFB?mPOS'“O”S of the
nnv@maﬂmuﬂabwnaco@bmwnﬁg‘@@cwhlchI dre iaysile&d iim\uifferest staphylococcal

f””%ﬂ?&% g‘f%d"%ﬁ}@%ﬁ'%%{?}%gg o ttla?gtelt ﬂ% lmna%%;rt%géé{%e tO\Xlards different

asp@ﬁt@ecsfothecStapﬂwoo@bcal guhaionidhdt be teadore difieitbtiedydeay particularly
ween S. aureus virul ence determ nants and the host

eﬁeﬁtéYee'H}f%ur}?ergﬁ%(PﬂS?ns and i nduction of conplications

i ncluding endocarditis, nmetastatic abscess formation
fferent

S L R I T AR i TN R ——
sta;diyfo‘ceé@mtnfét@me ahvolvee tdtheehsa Ncalgriisation Bynitigtlone bf Nefection by

accem mglme ] gg L%g??er @%ﬁgns%ﬁa%%fag%{?i V{e}g%n?g@qltonoi]; t%e blood,

mte@bléj BewREenps. 0&%8§$|rtﬂéncié0d&bﬁﬁhaﬂ1t§mctab Host eefeno mea;hamsms

| ogoccal. i,nmmunogepi c ¢ ition or,.vaccine th
anc hEf Y ErHIEByS CAUa BOHTBULtE. Tegar PGS Pimaton and
sepélel’dyhdt@tfne)mﬁﬁe)éntcm&baulés antttn@emsac‘er@frthellbbéten@mtwnl be involved in

...Cl asses o] 0 ich ar in adhesi on t
aiied S&55 | 3 e Mpchon irEh By, et TeumAihy Geponse against an
effeaﬁ\iwaf Whrﬁbmmtaﬂ aCdoneBifkgion o%a.ttubalasamrgea? nf\ﬁcbn/@tilno dﬁferem pEcesses of
0 i C e.toxin ul.ators of virul enge and
StepGER T TR A S BRI E T RshoRant B P aorassine with
incrabdeaiefficaely @ah deaghicned. mul tiple stages of infection.
The effectivness of the i mune response can be
measured either in animal nodel 30 assays as
In pa3eRularbeshmbbinatidne ¢ certpinemtigety ﬁbm&ﬂﬂf@gniﬁﬂasses some of which are

VPGP PORATS BEY R o By RS ABCAYYERN Pardy SR ion o other

tran@pmtnrn&ﬁncmﬁnsgf sambl @En\shldﬁ drlee tostine/ egrt Ir@gulétbltsmof virulence and
di fferent a% Lg ns in an | ﬂcgnitc inst multiol
ImmUSREYEIBNbANYREN CQH:? f'en W%@%EGEB?”%WE&&P BC13 AgRigRMuPie
stageangenfedtionf rai ns. 5 WO 2006/ 032472 PCT/ EP2005/ 010184
The invention relates to immunogeni c conpositions
conprising a plurality of proteins selected from at
The _e%dtlvt\m di tifecmemtne aéggose @andie meatseireﬂ eitfyi g animal model

dlffer Eunctl ns within aphyl ococc anpl es of
ass8 1S SPRBPT 48 OF AR enE B S0ePRIANgP i gosay as
desbmmidehl'tﬁe exetnﬁmport er proteins such as Fe acquisition
proteins, toxins or regulators of virulence and
An additional advantage of the invention is that the combination of antigens of the
invention from different families of proteins in an immunogenic composition will enable

protection against a wider range of strains.
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5 ot her i munodom nant proteins. The vaccine
conbi nations of the invention are effective against
wheowslosryous St aphyl ococcal strains (strains frpor/mPioos010184
the antigens are derived) and preferably al so agai nst
het er ol ogous St aphyl ococcal strains. An i nmunogeni c
Thec nvpai®int ratates fto tiffenunagenit icompositipnd sespesingird @hurality of proteins
r ot i . t er n . . . -
so iRt Rl FsElw Glons PO MiortigRy hé'gisgféfe@g%s% wihin
Staphylecoati. Examples 0é sethagiigiaries of atoteing aeecedttageliitar binding proteins,
cQ R F A O r ;
wer AR GO SR hh 38 R i orole S, RABE T Ol AT AN viuience and
othercicepinodpmingnt protgin/ Bwl vagainbioadibingtipn® okine, inw@stian are effective

ol AP0 Sy O BRoPERE CuRASh WHER Byl oo

andfrbierabiin®s,) against heterclopeys Slaphylodgssslestrainsa/ Pi sA,
SsaA, EPB, SSP-1, SSP-2, HBP, Vitronectin binding
protein, fibrinogen binding protein, coagul ase, Fig

An amdundgenic apnpopitibh of thetinvesnéien comerissisap Wm_b@b@ﬁ;ra'pteins equal to or

greét’élﬁfh%ﬁQ(f,j BeA, Epdirfﬁ §416cted froMMIGIDEThE fdllbamgabups: her eof
sel ected fr [ :

+ RBBCOCH A IR o1, EaRioGRte %)a%%"@%fa%@%é‘%é?%ﬁﬁmme'n or
gﬁ@uq\‘pgq@mfrqg@%ﬁmr@gﬂgekﬁ@d ﬁgcpra tﬁp goup cg sipting-¢f lamimin receptor,
SitamtiCisatica dindirgy piodeinr EA,ViEshB, driagin bioging wotein (EbpS), EFB
'(ﬁi@%!’éﬂi?é\ht@ly?iﬁ,ri@mrd BGFC%@drI??'L%ﬁE@@ethQ BabAEFEHAQ WRLB, Cna,

Si ng o . LoX N 1.p 9X o
P arpbArRcte FAIPeba oy SP8) 8shH e 2 e, SiRlfeptn binding
arateipiibrispgerpinding Psetpe eeagURBBATIgABEAMAR:, b) or c)
 gralipab)seabledsipor sfaphylscoczsl tsaispottedprioteimoa irgmanpgenic fragment
i?lﬁér %@%cﬁ%ﬁ@i@&@%u?kon}ﬁétin@ﬁ I@%uﬁﬁ?ﬁﬁpﬁ%@%@%nspoder, IsdA,
GhaEreedEn e ABgchrBCsBe T on of the |

* igrauene)i oat leent ane staphylopeagat regHatgs At \@iulense| Bxinedr imraypogenic
GragrmenBihessddl salectddidrh anabroup adoakistirgeblealpleal téxiro (hilg), @ligha toxin
MasRIBRCRNA B QifDatfnt-pro@irf(RAgn ! her embodi ment, the

i mrunogeni ¢ conposi t i'nvention contains at

| east one antigen selected fromgroup b) and an o
Foragigimple adirsipprotein is selbeted dnt grsmpga)o@g Of ) agfi@ egcond protein is
selédt&d frof) a grbup Belcledr frdvargreupzos), @ rind ¢)hehichTdoes geiinclude the
secHREBRRART on of the invention contains at |east one

antigen selected fromgroup c¢) and an additional

protein selected fromgroup a) and/or group b). 40 _
In T pesfemed Botedinterd o theosrminmgeoic eamepositivarfitbe irygntiam opntains at

leaStUHcHrBRIPSM @D frofhd §HBUSa) ad 8l additigil pedteid-selected from group b)
ano@gngdrgﬁpnk)@ s. 6 WD 2006/ 032472 PCT/ EP2005/ 010184

In a further embodiment, the immunogenic composition of the invention contains at least
one antigen selected from group b) and an additional protein selected from group c)
and/or group a).

In a further embodiment, the immunogenic composition of the invention contains at least
one antigen selected from group c) and an additional protein selected from group a)
and/or group b).

The immunogenic composition of the invention suitably contains proteins from S. aureus,
and/or S. epidermidis.
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Protei ns | munogeni ¢ conpositions of the invention
conprise an isolated protein which conprises 5 an
wa@anioao3rct d sequence which has at | east 85% i dee/EP3005/010184
preferably at |east 90% identity, nore preferably at
| east 95% i dentity, nost preferably at |east 97-99% or
exact identity, to that of any sequence of figure 1.
Pr a protein is specifically mentioned herein, it
IS preferably a reference to a native or 10
recombinant , full-length protein or optionally a ,
Immpogeric seraresitions Af Knﬁﬂf@ﬁnmcomgﬁmanmﬂm e"@fe"hg@'ca &amprises

an 5ﬁma/gelid sHiReRdcOWhich ABY ab@eds$ @5@4 ‘iﬂén‘ﬂty" ?ﬁéfle?sébiyf améaiae 90%
t aphyl ococcal strain_or reconbin

iderig ARG REISrab Al iRATEHP @ F’?'H@fré’?ﬂ% Ptﬁfeftahh{ aér‘%‘ﬁSé o 9%” exact
ideri®y, td HaO6PAHyae8 dehddt 6F figh@ 1.mMunogeni ¢ conposi tion of

the invention. These are fragnents conprising at

| east 10 amino acids, preferably 20 am no acids, nore
Wheneed prodéin ys Sitecifivaliomestiereddssreinpit é preésrablytsl efetenceniormnative or

J.: or; ' C t e LV 1N
reogfibfint y2Rad B Epuotp b Bl P AR i Mg Bh Sonal sequence
hassegneroeved. Theeprptain eiay. bd isokthdi direstly froocthe staphylococcal strain or
t
prod i e bR TRA e ies THAAIERES A REBE b¥rojein may be
incqrparatednmta thanimmuangério doapogitere chttee ub\ysru‘tmm ed’he&m agf fragments
Q o RRYE
cowﬁ)rgﬁuﬁgtléﬁgl@oﬁlﬂga&@esatfe?é;rgﬁlg%tﬁs 0 ajc\[g%“ r|55Peﬁ‘erably 30 amino
acidsd moné preerably 40 apdinancigs betod emm@ nfasit preseraklydife apnino acids,
: ng. t [ e, "

i BrdRRLE0 RANCthel Snfhd Ald, Shanerfs 6 ind” ROBRECH ¥dciton, such
immumogemic fbgmabisyaré iminsngpgicatytreadivagdihrantivgliea geerereted against the

Sta?tﬁkg%c%%ﬁ% prrrcgrgfnlg oF Wltg a%u#(%@scé(ér%'??teéﬂ{} hﬁ@&lonmqﬂgr%ﬂ"laﬁan host with

Stapladddoeg. Enmdhaogenia fmgmérﬁaalsp le@uﬂwﬁwmw@lkw wdnen administered at
r / r .
an %f)e%ﬂ?%&&%&h @ﬁsrﬁ% Q hgé’ce{\ %oﬁné ol Qbéﬁégﬁ%\@h%r%'atﬁg%\{e immune

I mMmunog
resmeragamgt $tap|2>60¢d¢eal| lmetmn, owre preferally § is ptpteciive pgaingt S. aureus

oézgacgt?ﬁ)%{}nf %gﬁnjtm l?’uc?lr @?ﬁu%ﬁlcq‘{a%{ tn%g"‘@}lﬁ@e kf‘@ls'example

the |pctﬁam|la(;kmgmrr ki—tgmmh@rleaﬂey saquer@asand%@% tralreermmprane ostain and/or

a cH&%ﬁé%&%P&%ﬁﬁﬂ 3 é %gr(éd g&%tcove lmi'rﬂj BB%I% ?ragment according to

sequence sel ected
the Ill”elﬂg’(]dﬂ afmurises butzajamsially sbqtﬁéa extragliular domainalf adweteinnwhich has at

|eaétr§§dﬁ %%ﬂﬂ e H%?&B&?'a‘t'lé’%t? 965/0 fd@ﬁt.t ﬁ@p{;r%?%r?t%lgaft gt-?ﬂs? B5% identity,

OCO
mostmnefaw@mmeafsrt 861980k deoiﬁty,stpalpﬂtyal sequencH sqratedirag Fi@ueH over the

enti&é‘o%gﬂ qurggﬁé%@err[{ig%%‘peq}cgade reconbi nantly and nmay

I se one at least 2, 3, 4, 5or 6
st aphyl ococcal proteins. Alternatively, a fusion

Alscg{n% Jpde 'e@ %%fﬂcs& a%i‘ii&r@ th@%&ﬁiﬂﬁ 8ffus%n ér%?e%s gomposed

ococC proteilns.
of Stabmmcancal IBotSinap by Inoooragenicpiragrednts 06 staphwgmehpmtems Such

s BAER 5 Al rh OGRS B0) Ebfe o poron ot st
3, 4, Mr@stppmtlmqosalcp‘rotStraphWroa’ro@b/ala fuglomorat@io anaBReaAXrise multiple
por!ijoqgl &P gtolggétoé'qélgf or 5 staphylococcal proteins. These may combine different
Staphylococcal proteins or immunogenic fragments thereof -in the same protein.

Alternatively, the invention also includes individual fusion proteins of Staphylococcal

7
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proteins or imunogenic fragnments thereof, as a fusion
protein with heterol ogous sequences such as a
wonraesiodst72of T-cel |l epitopes or purification t2gs/EPR®5/010184
exanpl e: R gal actosi dase, gl utathi one-S-transf erase
green fluorescent proteins (GFP), epitope tags _suc
protaiis FrAGnmMogdriy fragoieptshitisareefi s, aofusianr groteifr wik eheterologous

t h
s A 4T A5phOL LT bl B RTRAh i 1 B o
galécw(sida@e SRl ighe- STrabbferdseTbeaeho‘luomcﬁgt pratsins &e‘f@ @9ltOpe tags

D n rrber ef o
SUCW JEY]% @thl%;toﬂ{ oy dSII nﬁ{g%?r&eiﬁg gﬂ%@slaf;ﬂé%za virus
haefr2gpthinyed Qacte‘ﬁél protirsagueb aa te;tequeem@d cilphthemﬁosmd CRM197.
aureus and SE indicates a sequence fromS.

epidermdis. Nanme Protein sequence DNA sequence
Tl'lableo’lzlorri nant ABC transporter SA SEQI1D 1 SEQ ID 34

@ﬁ%&% ezség& ltf 3EQ IpAMirmibets bEsRRrRd &&eﬁfééqb@wé’es and DNA
squgla

EOID 4

i L S 4 oo

frongS. gmeus g S E‘@"Faﬂﬁﬂé Segﬂqf@e@g Q D 41 SE
SEQID 9 SEQ ID 42 8 WD 2006/ 032472 PCT/ EP2005/ 010184

IsaA / PisA (1ssA) SA SEQ ID 10 SEQ ID 43 SE SEQ ID

R T o A S 12 TR0 e
ImnobodeodiianSEED tramsﬂzérteSEO ID 48 Accumil ation-gssoc pro

SAAap SEQID 1 SEQ ID 34
SE SEQID 2 SEQ ID 35
Laminin receptor

SA SEQID 3 SEQ ID 36
SE SEQID 4 SEQ ID 37
Secretory Antigen A SsaA

SA1 SEQID5 SEQ ID 38
SA2 SEQID6 ' SEQ ID 39
SE SEQID7 SEQ ID 40
SitC

SA SEQID 8 SEQ ID 41
SE . SEQID 9 SEQID 42




SA SEQID 16 SEQID 49 SE SEQID 17 SEQ ID 50 RNA

activating protein RAP SA SEQ ID 18 SEQ ID 51 SE

WGEQ6oR41D SEQ ID 52 FIG/ SdrG SA SEQ | D 20 BEHEPDISEI0184
SE SEQID 21 SEQ ID 54 Bastin binding protein EbpS SA
SEQ ID 22 SEQID 55 SE SEQ ID 23 SEQ ID 56

Extracel | ul ar

protein EFB SA SEQ ID 24 SEQ | D 57

jn SA SEQ T

D 25 SEQ I'D 58 SBlI SA

SEQ I D 26

| sdA SA

s RRR 48y

SA23 SEQID 61 SdrC S

Pl:\gﬁu LI SE 60— 15
SEQ L I¥ h&él D 62

SEID 30 SEQ ID 63 Fnh

A SA SE@[GDHZM’l SEQ | D 6

Eprae@ | D 32 SEQ I D 65

Coagul ase SA SEQ I D 33

SAEQRE SA SEQ ID 67 S

OTD TR P SEQ D]

SEQ Ie2g ip 45

SdrC SA SEQ I D
B4 Extracellul ar

Ccr\ ]
D179 _ OUuUl 'O O~
Fﬂmﬂnéﬁ %_Ln_CL pr ot

TS he = SEQUID 46

SE EhhAaceI | ul ar compo

ent bi ncSEt(gI[p)ndatel ns ar

e proteiSEQ ID 47

SE Ebﬁg bi nd to host ex

tracel | W p ¢gnponent s.

The t &0 ID 48

Aoy B 053373 BePREP2 e

U

<

—1 T ted t0 adhesi ns.
{'\I:I {'\1 {'\1 Q/l v arnml Af
JT O XL I_/\‘all 1 CD UI

WO

SAextracel | ul ar corrpo

ent _bi n(ﬁﬁ’%'l})ﬂﬁt eins id

cl ude SEQ D 49

SEl am nin receptor i du et ﬁQJD 1¥ed. M crobiol. SEQID50
oA gy, S e v prore o,

AGo; 5198), EbhA (W 1| ams etom 18 dBect—tm Q1D 51
SE SEQ ID 19 SEQ ID 52
FIG/SdrG
SA SEQ ID 20 SEQID 53
SE SEQ ID 21 SEQ ID 54
Elastin binding protein EbpS
SA SEQ ID 22 SEQID 55
SE SEQ ID 23 SEQ ID 56
Extracellular protein EFB SA SEQ ID 24 SEQ ID 57
alpha foxin SA SEQ ID 25 'SEQID 58
SBI SA SEQ ID 26 SEQ ID 59
IsdA SA SEQ ID 27 SEQ ID 60
IsdB SA SEQID 28 SEQ ID 61
SdrC SA SEQ ID 29 SEQ ID 62
CIfA SA SEQ ID 30 SEQ ID 63
FnbA SA SEQ ID 31 SEQ ID 64
CIfB SA SEQID 32 SEQ ID 65
Coagulase SA SEQ ID 33 SEQ ID 66
FnbB SA SEQ ID 67 SEQID 71
MAP SA SEQ ID 68 SEQID 72
SdrC SA SEQ ID 69 SEQID 73
SdrG SA SEQID 70 SEQID 74

Extracellular component binding proteins

Extracellular component binding proteins are proteins that bind to host extracellular

components. The term includes,

but is not limited to adhesins.
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2002, 70; 6805), EbhB, Elastin binding protein (EbpS)

(Park et al 1999, J. Biol. Chem 5 274; 2845), EFB
wORBb@BJo3tamast f el t and Fl ock 1995, J. Cin. M crebirmiP2005/010184

33; 2347), SBI (zZhang et al FEMS I nmun. Med.

M crobiol. 2000, 28; 211), autolysin (Rupp et al 2001,

Exaﬁ}glslgrgf% racelld EX coﬁ%m&%@l Goteind indfaB08Athin receptor (Naidu et
o T e gt g Gy
Wilt¢hiteGarehF egteralnfed. é’ﬂﬁbho?@@y 69p ), ;ELQ@A Wg S eL Imm

200@9’!@ e(dds Qﬂﬁ"f@lﬁ&éﬁﬁ%mdlﬁ@%teﬁﬂ&éﬂiﬂ%k eetal a99wm Big. Chem.
274 %@ Cﬂasﬁ’éft kU%5£’r5cZ|%D MiErabBRI. (3‘@@347) SBI (Zhang

et abBEM§glgﬁan é\?f oiok éh%é‘ Qf‘}"‘l% AR R eﬁg’?om J. Infect
Dis.Bi a3} 10331)9@ifA2(7L5$60Q§98$7M0D®M :t elidob diorpish) 199 ph R 237), SdrC,
SdrGPIVYTres ey Mitrodloicky8200D, 1@6{115&5)[ Shirtd|(MEB4ga &6 )| Microbiology

200@'1_§§§n(1§é ck ?;% %Eijs e s%b 16919?8%) %%8&% FrbAa@dksét al Mol

Microip). 1994 A2 159G USEOFo Mo9FA968! BoaB0 2?01 infec.
lmnﬂmcms 295), wuagla'm bln&ins mrms"s@inﬁ (isal B eh2AR0.synBigkiEham. 275;
308 ?') D(*W@QJ@VW*H@ l\tdwhaﬁl%hengSSPa|119a8V£ene¢ Micrebiolad 34; 75),

Npafgggloclﬁzo@agtiféclt ol. 1 8399%@3125 Aﬁﬂ? ﬁé/r‘?z:él?rl [FENE&*I, Inrﬁ‘r:nuno Med.
Mickabist.c2000-8P: (£ ISPrLard & ab% ! Wé@ Mk - Mgt PP pt. 2800, 29;
213505PB $Mugsairvand bleentnm sipnpakiurg oprSitaplh rﬁ)e@marleﬂ%ﬂt? ;_QQQQ) SSP-1
(VeQ’gtlra efMiCTodRl 9' Badiériol3G¥3; 537) bssPgyareenbira @it 2 1996, J Bacterlol

A OSBRI A ep

n
47 Viionai birGp BRI (of 61 & 1700k EHT, MR, *>of'b”n°9en
bindifid) poitdin Rpadulase, Fig (Woeatidsi2@pand MA.Ps(U@sﬁﬂgma)
i mmunogeni ¢ 32kDa |ipoprotein which is distributed

Si /h gggh] t he I25 bgcterl al cell wall (Cockayne et al
; 66; 3767). It is expressed in S
aureus and S. epidermdis as a 32kDa |ipoprotein and a
Thi¢ Q% O rE®|tegiporter proeaam/hlcm is & Hoordlogue. of mdBesin PsaA in S.
pne%o%?e{en\t% g hﬁjhﬁ ihinéh @H Iﬁé Ilﬁéprét%lri WSiBn {<cdistiBted through the

ba%‘%ﬁl}]g\lafl ,{nglgﬁyﬁs q% g«%ta ring Bt @ggg%sé%g? alg’gsnsyressed in S.
auransiand Shepidpomidistasi m32kfPa bpdpsateinands a4RDaMaTgisUeds present in

S. )%r%ﬁudorlﬁ’\@ ermdléitlt ¥ea hrpbnéritasf a’iﬂlrbm-mgiﬂmed operon. It shows
cong atggé) ﬂﬁmp :E;?rtggb%rtﬁ aghdsind ﬁlcfueﬂgLﬁﬁQ\ Qﬁsﬁ@ptococcus parasanguis,
and WihJpeRToIAInS 9 I DhABCAREoE S P By ae b SHigtys, metl ron
trandBortd0rictidBe TrerefbenSikC fiinniudéd S‘F ta@eahaceilaﬁ\r iding protein and as a

meltdﬂgnq%gpbr{bran I mmunogeni ¢ conposition of the
Invention. 35 CIfA and CIfB Both these prote| ns have

fibrinogen binding activity and tri
The sakiviachindipg Pretaing §C|9$Q§’s@nlﬁ%5 g¢1 B%g‘hﬁ'%"ﬁ@m ‘EeTug'Eé fnd can be
incluB¥d @& davimnurcgeniorcohposdibh oftbsdveatid 40 pr ot ei ns.

CIfA and CIfB
Both these proteins have fibrinogen binding activity and trigger S. aureus to form clumps
in the presence of plasma. They contain a LPXTG motif common to wall associated

proteins.

CIfA is described in US6008341 and CIfB is described in WO 99/27109.
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CIfA is described in US6008341 and CIfB is described
in WD 99/27109. 10 WD 2006/ 032472 PCT/ EP2005/ 010184
w@e@gBr3se (FbpA) This is a fibrinogen bindi ngP@r/aP®05010184
which triggers S. aureus to formclunps in the 5
presence of plasma. It is described in references
rel ated to Coagul ase : Phonindaeng et at (J. Gen.
Co Mlcro Lo, 1988, 134:75-83), Phoni ndaeng et at. (Mol
1990; 4:393- 404), Cheung et at. (Infect
I mun_1995; 63:1914-1920) and Shopsin et at. f§3J

ThlsmsCaofuhr@pgerzMmqasros@uesw'@%éﬁlgg% Pr @lfréf'f éa in the
presepee PhelpgBRok 1S deschle] ineirsgass dela Ct%ga SBf R 'm aeng et
al (4. rﬁﬁéml\ﬂl@r@bwna9%e134ﬂ$e8%i°np@rrﬁﬁsﬂ ieh al- AMghMigroRigleT990; 4:393-

404);; ey ?}gll tﬂléfel%im{ﬁ‘é'@n19tg§rrt§@é§1 ﬁﬁ?ﬂba%lwpi"? ‘Ftoalt he- Clin.
Mlcreblobﬂﬁpa l-ase has three distinct domains.

Am no aci ds 59 297 which is a coiled coil region, 15
Prefanmed (rageiedis 1826e16€6n whthe imhsineggrio tompositan afl te invention include

Ik t Eh&p LRI had PERh Fembled ARihO @cRIS I to th
the gi(e)x‘ﬁﬂe p‘?c%ﬁ@ﬂ%%éﬂ:h tﬂgss%g%bgf%msheet con?rgrn%on Egc © e

'teém'r\.ljﬁbse domains is a preferred fragment of the
invention. SdrG Fbe - EfB/FIG 20 Fbe is a fibrinogen
Coalulag hgs fitire elistintthddmaiss. fArmind achisrfigr397 wbichties ailedScoil region,

amlﬁc%aa 6565 IRRnhas ﬁlr&m@%k!‘b%ﬂ: rl@rhc%%bi%h a8t C-@fmikditomain

fronkga rﬂféds S oAz Mo B Ry et GTPptPR . E4F thpdddomains

is a araterved fr@re)t of MetingiiiPes agai nst  Fbe can bl ock the
binding of S. epidermdis to fibrinogen coated pl ates

n 0 ters 25 (Pei and Fl ock 2001, J. Infect.
Sdr gbé i3 . This protein is also described as SdrG
in WO OO/ 12689 SdrGis found in coa(gul ase negative

Fbeds afihgihagendindirgprotein that sl foungeinimanydsedatearé §. ppiderarigis and has
a defo%te@hmlétmuaa WeRght 6f $€9IKBA¢NilssSA ear pyagainTSctalnsingmed6; 2666). Its

seqlﬁgrg e. lg erelga?ew Bqagtcéfdélgéplﬁg})factgr fr §nefLFer5§ R%mrznﬂntlbodles against

gen bi

and co
Fbesgang) O%l‘aWIer%nde\'& afgSsqp'é%@}' IS @%S”d%ﬁ% dde t(eam fido catheters
(PeiaandlEloc 200698 |afedt. TBS- BBIQ)52).altBDpraigieds alseglaseripetha®drG in

Woig%/géaléb?.gs&@g@ foaRd lﬁlfboa?@lB@é n@QQWenftabwmmC»asmﬂi?sh a cell wall
- ). . . si gnal sequence W a
388%%‘[39gﬁ%@bf?@%&iﬁ@éﬁxﬁﬁ LRt 90T and 5o 3

Therefore a preferred fragnment of Fbe contains the
SdrGedontaind @ signalfpeiplide ¢arhiendiciug 15 Hna regivm cordainthgSibrinogen binding
sﬂe% RRd Qo?l&‘g'eg\‘ L'S\H&né %gés?gargiﬁ]b %8%6%2325 They éﬁ&B'd&mﬁgf nbsF(é@mno aC|ds
o278y AR b DA B 8RR o omar

(aminoaapiasnt008f 1056k consi sts of or cont ains amino acids
52-

Fbe has a putative signal sequence with a cleavage site between amino acids 51 and 52.
Therefore a preferred fragment of Fbe contains the mature form of Fbe extending from
amino acid 52 to the C-terminus (amino acid 1,092).

The domain of Fbe from amino acid 52 to amino acid 825 is responsible for fibrinogen

binding. Therefore a preferred fragment of Fbe consists of or contains amino acids 52-
825.
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: lnco_[pcygty in oégglmrfu%emmclcogmm i9n g

40 825. 11 WD 2006/ 032472 PCT/ EP2005/ 010184 The

regi on between amno acid 373 and 516 of Fbe shows the
wo@b/0sanser vati on  between Fbe and Clf A Pref B€T/E2005/010184

fragment will therefore contain am no acids 373-516 of

Fbe. 5 Am no acids 825 - 1041 of Fbe contains a highly

Ther RRFSH beNRehegintd S8aPH3edn@is1basdent YshowP@at @dst conservation
rgﬁdtﬁeg%p@gngdg oL LM RS prold ELRER G B8RER73 516 o

bepeptlde and/or the SD repeats and the anchor donaln
have been renoved. These include pol ypeptides 10

i Q- Pha dem!
irsg;g ’i%fd%%zﬁ %41 %ﬂﬁdg?«{adg:&%soé h%‘ﬁ\aﬂ‘ép%@(\s@fr%é%% %gn%go@éﬂ &fGandemly

%?:PP(SSC a%l?‘r?ﬁ%s%& d?s'glf%’s 597 (SEQ ID NO 4 of WO
03/ 76470), amno acids 273-577 (SEQ ID NO 6 of WO
Prefeded GrhgientsTion Sde iittsudk- ehieptidesiio vetichdthe S2drid péptide and/or the

SD g é%g%%ﬁbdﬁ%@héﬂg @m RR/RBLES r@ﬁllgvéﬁzsl' he881iRu@E b8 peptides

rerera
compgRPB SR RS 03505 EhhZ5, o b S s agigs 50-697
(SE@2|% N@s’@/@f V\@r%%/?@a%) gmmcﬁCImWnﬁE%&gNQ 4 qf W¥O 03/76470)
amif® @idiRie C7 38 77(SB A D ND 628 WO @3/76470)ianting poidatiesid, rintino acids

219%1% 'am?ﬂms.ee'@s&%@psm.ﬁd 28400161388 QM{’H& LG8 238 5I§%f SEQ ID

cQnmpositions nventi on opti ohal conprise a
ON'Fpagrrent of the SdrG polypeptides described above.
Preferred fragnents have the signal peptide and/ or the

Pre@@&@@%dr@ﬁ@yﬁépﬂﬂﬂhﬂmg B&seqaeedeosti (Edgst 30RISE Y &loed, &%, 95%,

it gl bt e g o
e'iRvesseN- 1- 630,
1-620, 1-610, 1-600, 34-707, 44-697, 36-689 of SEQ ID
The7Q:oﬁfpo§ifﬁ8h‘§rk§fe$héHWéﬁﬂm$ t10n8W@co9r%ﬂ¢Se95°/<fra§%%(mt PB%he SdrG

poly%?—:é%é)ers cile%g{réadgﬁb fLty to SEQ D 70 or 20 or

erre A9fent with the si gnal peptide deI et ed
have a nethionine residue at the NN 30 term nus of the
Preferreg nfeagmérds dvaselrtee Gignak péptideaarsd/art thenSDAepeatedomain and/or the

ancﬁé@&dﬁérﬁ&#n@e@é@%r @ﬁé”n Be e @rlcQ¥icBEeSRMLMGAS amino acids 1-713
1-548 ww . 1-660, 1-650, 1-640, 1-630,

—6%51@@ @?@'Fﬁﬂﬁﬁﬂﬂﬂﬁﬁﬁv@@m%gpmmﬁmﬁmEﬁgﬂg 85%,

909 ERPNNERIS IV IDRAMSIKD % or 100% identity to SEQ ID 70 or 20 or 21.
KESNTESGKEENTI EQPNKVKEDSTTSQPSGYTNI DEKI SI\IQDE

Pre ﬁgpl NEYEN@EP STTSA égfgt YN% hav Ifc')"nlm}év;lc-al:s)@e % the N-

ernwwmtm@rwg@@mww@mwﬁsgmbsm PKI KDNSGEI | ATGTYDNK
NKQ TYTFTDYVDKYENI K

A more preferred fragment has the following sequence:-

MEENSVQDVKDSNTDDELSDSNDQSSDEEKNDVINNNQS INTDDNNQI IKKEETNNYDGIEKRSEDRTESTTN
VDENEATFLQKTPQDNTHLTEEEVKESSSVESSNSSIDTAQQOPSHTTINREESVQTSDNVEDSHVSDFANSKI
KESNTESGKEENT IEQPNKVKEDSTTSQPSGYTNIDEKISNQDE
LLNLPINEYENKARPLSTTSAQPSIKRVTVNQLAAEQGSNVNHLIKVTDQSITEGYDDSEGVIKAHDAENLIY
DVTFEVDDKVKSGDTMIVDIDKNTVPSDLTDSFTIPKIKDNSGEIIATGTYDNKNKQITYTFTDYVDKYENTIK
AHLKLTSYIDKSKVPNNNTKLDVEYKTALSSVNKTITVEYQRPNENRTANLQSMFTNIDTKNHTVEQTIYINP
LRYSAKETNVNISGNGDEGST
IIDDSTIIKVYKVGDNQNLPDSNRIYDYSEYEDVTNDDYAQLGNNNDVNINFGNIDSPYIIKVISKYDPNKDD
YTTIQQTVIMQTTINEYTGEFRTASYDNTIAFSTSSGQGQGDLPPEKTYKIGDYVWEDVDKDGIQNTNDNEKP
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AHLKLTSY! DKSKVPNNNTKL DVEYKTAL SSVNKTI TVEYQRPNENRTANL QSM
FTNI DTKNHTVEQTI YI NP 40 LRYSAKETNVNI SGNGDEGST

W0 b@RBTI4rKVYKVGDNQNLPDSNRI YDYSEYEDVTNDDYAQL GNNNDIVEP MBS 0184
| DSPYI | KVI SKYDPNKDD
YTTI QQTVTMITTI NEYTGEFRTASYDNTI AFSTSSGQGQGDL PPEKTYKI GDY

Lo ERPMEK R LNE NN PO rokd kiR 12 R 08/H9 384 i T1. KHSGTNPALDSEGNSVWVTING

QDD“&%RE}%%MKSVRTDEWY DGLKNGLTYKI TEETPEGYTPTL KHS
VWY RS FRKPAL SRR WA TS ENGBDA SR L VHEDRPSGMIQTITDSGD
DDEQPAFETHNKIDEG 1DEDDEKEINSGVRMT LKDENGNI | STTTTDENGKYCQFDNLNSGNY

| VHFDKPSGMIQTTTDSGD DDEQDADGEEVHVTI TDHDDFSI DNGYYDDE 5

EbhA and EbhB EbhA and EbhB are proteins that are

expressed in both S. aureus and S. epidermdis (d arke
EbhA@nd &8hBost er Infect. Inmun. 2002, 70; 6680 , WIIlians

et al Infect. Imun. 2002, 20; 6805) and which bind
Ebha@ni iEbhBreee piateinsSihat arefaxpressastinibotii 8 aurelisrpod Sa apidermidis (Clarke
and %8&8%%‘&{ lr%En ﬁxéd(fi%'ééaﬁr fehis¥et o) %é f’i‘rﬂﬁur’?%ﬁz%’%soa and

an | unction in ad rln sta yI ococcl
whichduind ’@xftblnamtlm (Biage filramedtin s arslmnmtaab@mpmeé\‘t 06 e@tra@ellular matrix,

Ebh}xaa{r%eEb neq af '“Eg"?ﬁ lfl?f{ctlgﬁ Ilr‘? Q&hé?lfnﬂ ?H)/tﬂﬁcg@%gtht%@{s extracellular

I'sa a 0 use a tfragne
matrp«otel n rat her than the conpl ete sequence due to ease
of production and formul ati on. The central region of
the protein contains inperfect repeats which contain
The fEbbpooteios are Ibigedhagngsa msdeculsr wgigbhefd . t oragaraliang. biseadypntageous

to uQ@r efrgémécﬁﬂeof "fE ¥ ﬂﬁfgf‘ﬁ NaherdRST rtl‘\@@&n?@té)‘é’e éhce due to ease of
rag

ment s I NCor por ation nto
prodummmrargiefnmwlai@np?éls@ cerdral regonaf thenrroteimy eentains Im@a’fﬁect repeats which

contaﬁo%)%r{é%tnf %W\td?{ﬁns m‘ggpﬁfagﬁfehts ﬁ)@%lﬁg i ot Rbreld i Topat domains

racteri sed by containing
desdribed beloweare Lp:;efgra;@m &agraentg for incorporation into the immunogenic composmon

A13 26}L...M.L.{33}A Preferabl
Ofthg{"f’&f‘ G{{10}}AQ{{13}%2{26}L { .I}_.{SS][; ?rlg} Y30 nore
preferably .....

Ebh'Lér}{}?hré-A&{téih(z m@éﬁ@ﬁ'\“&%@s'\l&num% - £574 Blnino acids in length which are

chardcipasdet], by peritaining the consgnsupsequent®:- S. NY/ F. N DAD. . K.
JAYIE.OAV. A UI/VUN 35 /D ... 13

L.G.{10}A.{13}0.{26}L. ..M. .L.{33}A
Preferably
{19}n.c.{10}a.{13}0.{26}L...M..L.{33}A.{12}
More preferably

..... I/v..A...I/V..AK.ALN/DG..NL..AK..A.{6}L. .IN.AQK..L..QI/V..A..V..
v.{6}A..LN/D.AM..L...I/V.D/E.. .TK.S.NY/F.N/DAD. .K..AY/F..AV..A..I/V.N
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WD 2006/ 032472 PCT/ EP2005/ 010184 Were 1 . 1 neans
any amno acid and ' . { 10 } ' neans any 10 am no
w@edodms24and |/V indicates alternative choi ces pET/APIND010184
acid. By reference to the sequence disclosed in Kuroda
et at (2001) Lancet 357; 1225-1240, and 5 Table 2,
Whetrhe ' £ &pBeHnss @que AUER0 Widid moBbH . HEo} eiveangr enyeadli #yino acids
Brel elred BEM%?] Lo bedmgbudedsin the
and nzﬁn%gdelﬁﬁgg%onﬁosﬁl on o to?ﬁe [ nvgntl on i nclude
pplypeptldes cont ai ni ng of one, two, three, four,
By JeFeY%§§b)fhe s&ehee &bc%ged IH'N?J?odat @tnal Qéome%n&éi%7 188240, and
t’he amno acid repeat units. fragnents
Tabteoh $ihe tepett sequgnces within Bbh BEO’HDS gqe rgadlweﬁgceﬁ m)r e
repeats of the 127 ami no acid repeat region or may
consist of 1, 2, 3, 4, 5 6, 7, 8 _ 9, 10 or nore o
Prefegp@aagmamisﬁo &adnelydsdan therinrpunregericreosinggigen pf thednyerdipn include
SRESWRT tHr&E [ ARTER! th
polyg P%%rcggtaﬁ’ﬁﬁ\ybrfm ntg W, thire} oJr o ygg ?eI\?n ?ﬁt lﬁe ten or more than
10 atzup@wsprampr@dtrﬁp%% unﬁ%p%&héraemew dn%)(:?Qj‘@'SBQbZ 235%95)5 6,7,8,09,
52 k6 a8t k R bPMaRBéhd ! 3(345 7,
10@3”&1%2%%% gergéﬁém 2002l gulcﬁééeraagrggﬁs Wla? riég]agr 4 t¥1 6.7.8,
9, 1Ber asrerepsatsiwil adHiprM aBYNCAGhESiskes Breéﬁntcat Plthewr both ends of the
frag%H Wmﬁhg@?%rearfﬁagmm 8 ADBLYSIptiD o WhOlC44RE spaning three

des are capa e of bi ndi

repetat;s mrncbama $392- %ﬁé%@(#e@@rlquag (ratke elAl Infediop and lmmu%ty 70, 6680-
668? gd@fpéddﬁeﬁa W?Spfe?érﬁ'éIV Hehgpiabith 'Biﬁﬁ fisroRbdf ér‘id/or to elicit
ronectin. Binding to fibronectin can assessed
anti '@Lthgﬁrﬁﬁaﬁé\@c&gaﬂ@wh@ywhﬂ"ﬁﬁké peteim| ( Inf ection and
Imunity 70; 6680-6687 20 2002). Still further

preferred fragnments are those which conprise a B-cell
TheoEbhr.pphrpggﬂegrgrQ Gpeablg of blr@mn@ orenpsa Preferred fragments of these

polygz%&@%@% (&R dsR tﬁ@%ﬁﬁdy%%dcﬂtoﬁ%%r%%tlr?’ B?ﬁlﬁlng’]fto @oﬁonec’un can be

e eat sequences_ in | -1 ength seque
assegsegHty. Etﬂﬁé @mﬂesquberbtbm %lél‘dfaeﬁﬁcaé (dﬁfee‘m a@d w%n@sé@ 6680-6687
200?,“1 Kuroda et al (2001) Lancet 357; 1225- 1240. The
ol | owi ng tabl e shows the amino acid residues at which

the 127 amino acid repeats begin and end within the
stififlther ﬁé‘fgﬁ@d %gM@ﬁ‘t%eare 390§§e®hleh %Bl’%gnée 348801333 9-nefber epitope, for

3331 3457 3 3457 3583 5 3709 3835 6
exagmg@ghwa‘@gnwn@g@ptldg%dpsmbed in Tables 3and4.

TABLE 2 Repeat sequences in the full-length sequence of Ebh.

The full-length sequence of Ebh is disclosed in Kuroda et al (2001) Lancet 357; 1225-
1240. The following table shows the amino acid residues at which the 127 amino acid
repeats begin and end within the full length sequence.

Begin End
1 3204 3330
2 3331 3457
3 3457 3583
4 3583 3709
5 3709 3835
6 3835 3961
7 3961 4087

14



WD 2006/ 032472 PCT/ EP2005/ 010184 8 4200 4326 9 4326

4452 10 4452 4578 11 4578 4704 12 4704 4830 13
waa®o/03A3b6 14 4956 5082 15 5082 5208 16 520BCHBB2005/010184

17 5334 5460 18 5460 5586 19 5585 5711 20 5711 5837

21 5837 5963 22 5963 6089 23 6089 6215 24 6215 6341

s D5 634806467 2645467 6693 27 6593 6719 28 6719 6845

o §9 0945697130, 59717097 31 7097 7223 32 7223 7349
3782602479 34775 7501 35 7601 7727 36 7727 7853

10 §7 744527978 38457878 8104 39 8104 8230 40 8230 8356

11 4578 4704

12 4704 4830

13 4830 4956

14 4956 5082

15 5082 5208

16 5208 5334

17 5334 5460

18 5460 5586

19 5585 5711

20 5711 5837

21 5837 5963

22 5963 6089

23 6089 6215

24 6215 6341

25 6341 6467

26 6467 6593

27 6593 6719

28 6719 6845

29 6845 6971

30 6971 7097

31 7097 7223

32 7223 7349

33 7349 7475

34 7475 7601

35 7601 7727

36 7727 7853

37 7852 7978

38 7978 8104

39 8104 8230

40 8230 8356

41 8356 8482

42 8482 8608

43 8604 8730

44 8858 8984

15
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41 8356 8482 42 8482 8608 43 8604 8730 44 8858 8984

15 WD 2006/ 032472 PCT/ EP2005/ 010184 Table 3 B-cell
wepitbopa7pr edi ction for a 127 am no aci d repeaPCRR2005/010184

full-length sequence is disclosed in Kuroda et al

(2001) Lancet 357; 1225-1240. One of these repeats,
TabRhg sl Blogdbredicash ity B2PAamidd kefd repeatf ul | -1 engt h

Sequence was b chosen to carry out an epitope

di
R roRGRe W@M@%M@%@Oﬂ%ﬁ%&ﬁg@ﬁa@ One
Of t@&&@ﬁ&g@ﬁ%\ﬁﬂ@@b%ﬂﬂmﬁm pragkiKence was

choBEN ISNAXIMANED epESRGBYCticH):- Begi n End E ito a sequence
Start Stop 5 10 TVNQKA 3208 3213 14 19 KSTKDA 3217

M R g R T kg o Ty gy pIRRidiaLT

VNSWWBWVWBQWSQSEMAMTGHQ@GDWMMSDMADTNIG{
The " ol ums present the position of

NDYW‘%?@%‘@F@@T\%} gﬁfﬂ) topes in the 127 am no acid
repeat 15 - The "Start" and "Stop" columms present the
position of the predicted B-cell itopes in the Ebh

Bdgih | ERAY! EphepeargBedée VWO POSIBHOI24(aD

CTIEFZ00SL I - anle & 3_@%[ @%Zifl epi t ope

re{i. etof—+h—tEbh—TFheftul+—Fength—Seguence i s

 s¢l o@ed KSTROAVBL dat abase, 32dquedéd r ef er ence
BNVOEB3 OnechQNheRaKTEPeat 5, 32acadedady| ani no aci ds

£204- @31 @T_N&mf}\j_-l en_gt n_32'§153q~q529£ was chosen to
NN s N NAAEDYS @é‘#”ws VIS

1QI»)’I\L>A@\R/H\MN{<N\1MINFF)AMTGL ImA \IH&@lﬁ VIQSDNYVNADTNKK

117 123 | DIINGNA 3320 3326

- The “Begin” and “End” columns present the position of the predicted B-cell epitopes in
the 127 amino acid repeat

- The “Start” and “Stop” columns present the position of the predicted B-cell epitopes in
the Ebh full length sequence

16



10

15

NDYNNAYNHANDI | NGNAQHPVI 10 Position repeat Epitope

sequence Position sequence 1 MDVNTVNQX 3204 3
WODRIYNEHAA 3206 6 VNQKAASVK 3209 26 LQRAKTEARCBRERH05/010184

37 | THASDLNQ 3240 43 LNQAKNAL 3246 51 LTQQVNSAQ

3254 55 VNSAQNVHA 3258 61 VHAVNDI KQ 3264 64

Tab¥NP KOEIHRr 38Pdbitobd phdthidibReh-Bbd270 74 LNTAMIGLK 3277
HN 3284 85 VANHNQWWQ

3288 91 3294 92 V 95 9
The VikpleseNkice3IBTee 0B TABISPAKRN JI6MEL) G3E0RRGY RRGENSS  feference
QB8NYIQ6 mmmmltmesesr:epsatsamchemégﬂmomdﬁ 330433 NcRAthgPuii-length

sequehdd was OheserRovatry @t érﬁi@ﬁi&ip"e prediction:-pr esent s t he
p05|t|on of the predicted -cell epitopes in the

] t
p03| t QW%e pr eJ‘ ct %m&gﬁgﬁgﬂﬁ(){\WALTQ
QVINEBAQNINHANRMKIQ EEQSENEAMTGURRIDOSNEBIAY Y QSDNY VNADTNKK

PCT/ E 0] 4 ments of the pol ypeptides of
W@A%ﬁwgﬁ{ﬂ%ﬁ@ | oyed for producing the

Position repeat | Epitope sequence | Position
sequence

1 MDVNTVNQK 3204

3 VNTVNQKAA 3206

6 VNQKAASVK 3209
26 LQRAKTEAT 3229
37 ITHASDLNQ 3240
43 LNQAQKNAL 3246
51 LTQQVNSAQ 3254
55 VNSAQNVHA 3258
61 VHAVNDIKQ 3264
64 VNDIKQTTQ 3267
67 IKQTTQSLN 3270
74 LNTAMTGLK 3277
78 MTGLKRGVA 3281
81 LKRGVANHN 3284
85 VANHNQVVQ 3288
91 VVQSDNYVN 3294
92 VQSDNYVNA 3295
97 YVNADTNKK 3301
08 VNADTNKKN 3302
108 YNNAYNHAN 3311
112 YNHANDIIN 3315
118 IINGNAQHP 3321
119 INGNAQHPV 3322

- The “Position repeat” column presents the position of the predicted T-cell epitopes in
the repeat

- The “Position sequence” column presents the position of the predicted T-cell epitopes
in the Ebh full length sequence
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corresponding full-length polypeptide by peptide

synthesis; therefore, these fragnents nay be enpl oyed
wa@sooeosrrmedi ates for produci ng the full -1 engtCT/EP2005/010184

pol ypepti des of the invention. 5 Particularly

preferred are variants in which several, 5-10, 1-5,

1-3, 1-2 or 1 amno acids are substituted, deleted,

Fraghiey et BOuARYOEQTRRE LB nEhAR! < g;e%jg@&omgg%@

corraspodélng\mllHeragtmrpblymntlae bwpe@hie syfithestk |ﬂ@§l’efpfe these fragments may

be H %E ?ﬁ?r\g‘*gtd%t/%’fg pﬁ%g&@ﬁgalf\g‘glﬁlol 2 mﬁ@g;ﬁepﬁﬁf§of tﬁg [nS&stion.

prote| n in the nenbrane (Downer et al 2002, J. Biol.
. . i

Pa'%@g%@)p?gf%%edrgv\%%?aggﬁ%hm fthiof sovk G-10) 18410, 1,250 hming Hoids are
sub&idiBed, Bi6letade osagdeddr amkgasalithtion. t he outer face of the

cytopl asm ¢ nmenbrane. The |igand bi ndi ng domai n of

EbpS is |l ocated between residues 14-34 at the
EladtintbindingnpreteirPérbioSet al 1999, J. Biol. Chem 274;

2845). 20 A preferred fragment to be incorporated into

Ebp%hg %wggg&giﬁrgégmﬁsérﬁnfgﬁcﬁs \R/[Pﬁ a tlnB}é%UEF Wél LHf %3Q9a It is

assegiaigd gty & swop'@awqqm e Pt 'fosaure Fodydrophobic
regibnaghiehtreldihenmotegoint the mdmaemtwww?%ﬂb@té@pz dopiol.neiem. 277;
2438b9M|e@apf9@6aJ nsibhenghasti;ms808di ng region (anino acids
alternative fragnent which could be used

con$| sts of am no acids form ngegt he second surface
Twaesgsiosieptveerp 28nq afifnd -2 ard 333448 Ee SWIRGE HPPPGR on the outer
facd fofighe ndysoptasntiai memgrame. {Thelligedd Bindih@, d@Bain56f EhpBds located
bet\ﬁe,fér%sub8§§1%4%9%%@%%36039& ALE160%5 9. Bi@ﬁ@h*éhe 274 2845).

Lam nin receptors 30 The |amnin recept or of S. aureus

pl ays an i nmportant rol e in cloat hogenicity
A psefarrad tfeadnanticto peaingerporsted tec ?oﬁnmgn%eawgweaﬁwon of the
invenfiyi@sicll b itied salfhasexpisde Sragetdt cettasingt the absivekiading region
(amErfEJr b@id ?%5?'%3}?&@%% ﬂ!&%bﬁt@ doen%%' dotaih % éﬁtirb'éx}éosed loop

t
out sipdd partaprie et APOITGHoBPR A REOCS S o Ty ARGl ragment
whi¢theoulduveriised gosgistst ofr arpine meidsgfiornaing $ee éﬁ@@\dlgg@ce;ezgosed loop

(arr%BSe)cnds?@?,-aaeB)n Mefr@ﬂ&pfr@gnzeﬂée:oﬁufrﬁag: ep erxpos,ela :gmdzoartse amino
rese r phyl ococci including S
ac'dz%d?%ugs,{ ang’ ﬁa““é eGI?émE%I@ S%@ssl 18 WO 2006/ 032472
PCT/ EP2005/ 010184
Laminin receptors

The laminin receptor of S. aureus plays an important role in pathogenicity. A characteristic
feature of infection is bloodstream invasion which allows widespread metastatic abscess
formation. Bloodstream invasion requires the ability to extravasate across the vascular
basement membrane. This is achieved through binding to laminin through the laminin
receptor (Lopes et al Science 1985, 229; 275).

Laminin receptors are surface exposed and are present in many strains of staphylococci
including S. aureus and S. epidermidis.

Bl
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Sbi is a protein having an 1gG binding region and an
apol i poprotein H binding domain and it is expressed
WO 0oao32475t rai ns of S. aureus (Zhang et al 1998PCT/EP2005/010184
M crobi ol ogy 144; 985). The N-term nus of the sequence
of Sbi has a typical signal sequence with a cl eavage
Sbi?é b@roteinafal/idg aAMYGDIRAhd redfon driteareigdligosrordie Halifi @y domain and
- . | ! . .
i RERN hosivshd PRGN PRER) by 058 eniqany 559
am no acid residue 30, 31, 32 or 33 and continues to
The NdeBrines ofi the seadensbiof Shohasex fpfmiabsignal SEQuérideNGth 2 6leavage site

afte-Frbﬁnihg(étom pdli NgereRM@iaNprefer@di fr ﬂQﬁrBhBi dgid fc8fhorfied into an
. i.Qn: r u . the. protei ¢
o Aob i TN o A B B A or
and ¢pntipyerdiorie Cdereinks ohFbp fyexamplg of &R I NOab- 1 gG
bi ndi ng dormai n of Shi contains the follow ng
The RIE/BIRERG dofmin of Sbi has been identified as a region towards the N-terminus of
the, rogj\lnc o, ir;onggls‘ ,'j"lk@-rﬁ%gs o) YalégK-lr%r%ng og@)%ﬁgaﬁggﬁG binding
dorggias 8f pRofedt Abet ween | gG bi nding domains 20 Preferred
fragment of Shi to be included in the inmunogenic

Théér‘?ﬁmﬂﬁli 56U hdtg ddtRaih Y SBE dMBhinCRBGIMIPdbqueiedl ndi ng

omai n. “Thi's fragnent contains the consensus sequence

for an 19gG binding domain as designhated by * as shown

| T BN Y BN AT QYEREEG I TERILE BKYLR HE ERPRRY RERT LK

cont ai ns o¥* conxsi st s of the*corpl et e 'sequencex shrown

above. More preferably, 25 the fragnent contains or

consi sts of am no acids.30-92, 33-92,  30-94, 33-94, s
¥ 30-FARTe532TAE, aé’@-%is high P56 3OM166, Pf3ves, 19¢ binding
dom@g8r70, 33-180, 33-190, 33-200, 33-205 or 33-210 of

Sbi, for exanple of SEQ ID NO 26. Preferred fragment
Pre'?@rﬁedcfp et o?‘SP'?to b%'i ucij%d inGhe Ymmﬁnog%niclcgorﬁéasi}%na&f'tﬁe invention

substitutions Trom, _the sequences | ndi cat ed.
contRigs ap 163 Pinfing rAamaiN niays EReSRLFORAMS; fee CPRIsAgHS Sgpience for an
lg@G3binding Slon@&jn &@s sesignajed by asrsr@ohm. ingl® albxb\@eds';e_mgledcmﬁfraf:erably the
fragherftfdBntairis! & cﬁﬂn@ists_sof?thé YoRipldte k@éqmg@ rshbivA dibdde PUIBkeehrferably,

[ X u .

the oot Sorféig Sc"g?%ats%eﬁ‘ i B30, o2, 3B 3o, Al a4, 33
14§, Rst150e BB-1aR 03100 1331 ik 335170, B11R0. I-E9Q 800, 38,205 or 33-210
of BA3) exahiplSof AEQEDN@LENPs in the presence of

fibrinogen and binds to fibrinogen coated surfaces.
Pregthlregja %éﬁt?%ﬁ%n&%@ﬁt %Z?,IS é?ﬁogk? ,? ,i anc%%looarclzlidS gﬁﬂs‘ﬂputions from

the sequences indicated.

Preferred fragments may contain multiple repeats (2, 3, 4, 5, 6, 7,8, 9 or 10) of the 1gG
binding domain.

EFB - FIB

Fib is a 19kDa fibrinogen binding protein which is secreted into the extracellular medium
by S. aureus. It is produced by all S aureus isolates tested (Wastfelt and Flock 1995, J.
Clin. Microbiol. 33; 2347).

S. aureus clumps in the presence of fibrinogen and binds to fibrinogen coated surfaces.
This ability facilitates staphylococcal colonisation of catheters and endothelial cells.
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WO 2006/ 032472 PCT/ EP2005/ 010184 Fi b contains a

signal sequence at the Ntermnus of the protein with
w@2@aad47yve cl eavage site at about am no aci dPGDEP2005/010184

Therefore a preferred fragnent to be introduced in the

i mmunogeni ¢ conposition of the invention would contain

t he sequence of the mature 5 protein (from about am no

Flb%%'nfja r’?éo Ts%ntah%ﬁsagé' Q? t{ﬂgsN {)erI rhu% ﬁ rﬂ‘?%\ﬁor’ﬂéln Iég\llijhsef?‘ﬁﬁt%;{l\?éo\cleavage
Sitey gl ADSHOARINE Wb 2. |THALARIBAFSIRTSS SERBIRTH b d ifoduced in the

imnureigenic chimpasgiosegfsthe inventtios piaud cpatairetitess¢quenes of de mature
pro@m BRI abdtEMmind A8 BOko thiRSlterMirtis @ thelRoteldS) . The

first 29 am no acids of the |IsaA sequence are thought
to be a signal sequence. 15 Therefore a preferred
fragment of IsaA to be included in an inmunogenic
IsaARig@osi ti on of the invention would contain am no acid
resi dues 30 onwards, to the end of the coded

bi ndin
55878 4°R585 Gl RE AR S o LU o, BB 838 omina
stagiieaesra grroain a:{urlng 1593@35 i hegnital pgtlepﬂj@ (Lgrenz et73l 2000, FEMS

Imriiiriol . dvied. thiorobi peti1dg).pr ot ei n A contai ns several domains
that are involved in binding to fi bronectin (V\D

94/ 27 These are called D1
Thas st &85 dtiney St Lol 3y ErRes AR UIAThAP BP ot alopalyseauence.
Thesefors agigierree fregmeningi 1saA ¢ be indyped i an fmupageni cepposition of
the DRvdpBion Ul coliinD3mino2adiy! redidUst- 3¥ ofwardde &c theberd bhthe coded
seo%)g c94/18327) . Fibronectin binding protein contains a

am no acid signal sequence. For exanple: 30
VKNNLR' YA RKHKLGAASVFLGTM VWGVGQDKEAA Optional |y, the

Fibvemeqiirebipdingedreteionmi tti ng thi s signal sequence is

i ncluded in the inmunogenic conposition of the

Flbgﬁ\égm b% n Sg‘ro-g f {?—kagfs Héé&lﬁé@% Us386831 URY IScﬂénnmgs et al
2

(1955 S P B33 oAb Ao e are e domin

thaf arei inyoleéd fir bindingdo dibuinestin 4V©s94/m8337asEhkese @e called D1, D2, D3
anEPaePtdidked frb§mheMB o8 fibihectimisingiag pesteinnA @R® @ireprise or consist of
D1 t Bgr Bfl’;obgf %ﬁgﬁgt ['JZQPBf 3. lﬁtbeD)I’ 'D%b'dz' ISX ?fmt BE (as descrlbed in WO

’bacteri tmtransporter eln co
%ﬁé1ns|nvolved|nthe|n|t|al step of blndlngto
rret abolites such as iron as well as those involved in

FibRSrea bMdﬁwb?f’&@Waﬁhﬁ%s@"‘% ARirRRRd 4i nal's@% @ericBEFor example:
bacterium 20 WO 2006/ 032472 PCT/ EP 005/ 10184

VEKNNLRYGIRKHKLGAASVFLGTMIVVGMGQDKEAA

Optionally, the mature protein omitting this signal sequence is included in the
immunogenic composition of the invention.

Transporter proteins

The cell wall of Gram positive bacteria acts as a barrier preventing free diffusion of
metabolites into the bacterium. A family of proteins orchestrates the passage of essential
nutrients into the bacterium and are therefore essential for the viability of the bacterium.
The term transporter protein covers proteins involved in the initial step of binding to
metabolites such as iron as well as those involved in actually transporting the metabolite
into the bacterium.
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Mol ecular iron is an essential co-factor for bacterial
growm h. Siderophores are secreted that bind free iron
wa@ap@oetbmm ar e captured by bacterial surface reR€pEP2085/010184

that deliver iron for transport across the
cytoplasm c nenbrane. Iron acquisition is critical for
the 5 establishnment of human infections so that the

Molg?u e: @?%?%ngr? eég%glja[rgg éaqtqr{gfép g’?agflng{ {\]’%C '%h%);gho%sa %?’e secreted
that\/mnaqbfree iron aps theplase camtureddysirstariat S%Ya@ﬁéewtqrﬁ &a geliver iron for
transpori Nacees nthet cHBPlasmid spembeane( Binomi aceedsitidn  i200d@ical for the

es %@% Bt df nAffec @f thétsﬂé‘ JeNBARBA bAAN %mﬂﬁe éél\%&énse against

t..al 2002
thisedpss 55 SR fE5is {2 oS B HBPTVISEER VP i e and
Foster 2001 Infect. Immun. 69; 5198) and Ni ABC

ExatmpfiéhsMréwponémmmmmma@Umﬁﬁﬁodasrmnamome rtrahSporter (Burnie et al
2000 fags. ”s%l‘l\sgéa Erﬁé ibS @& WebboL HreES e 2293), IsdB

<M%2@r?ﬁ§ﬁ'2%t bal BN L] 05k 9585 S Pl U5 oster
200§tlaﬁeh§/|lmwoc®9 51§$)randrw A(B(etraeqpoatpr 1997, Mol .

M crobiol. 26; 399). Antibodies against this protein
atients with septicaema (Burnie
Imrﬂj% %pﬁﬁ% LAE?&%&JJ@MWn 68; 3200). 20 Preferred
fragrrents of i munodom nant ABC transporter wl|
Imnhundduu‘maﬂhé\B}ﬁ?etnarilaﬂJeder BRHFeN comerBzd RRGNF WhChTineK be capable of

gen@é‘ﬁ Lepy inf¥RWNRresPSide, thBPIsEcrBsShRtataly agalnst different staphylococcal

Imﬁbl MY&XB@H?B*?% e lb%'a% alnts‘%1 t|h|ns protein have been
fourecburltre?&egtsm@tseap@%%&@ﬂn@eﬁ ahg0 qQ%énfﬁ‘Efn‘mm'i“?n@@h%ZOO)-
system 25 |IsdA-1sdB The isd genes (iron-regul ated
Prefdifdd@$RgARhET B Nttinbd&thingnt AABE USarRiperee VANl OheiLBS the peptides

DREEERCTSNPLE k@lpP2 LRb'ﬁv'?‘\Rgge YARERPAZEREE fire preferaly

KlKé@(é/&NY[aIFWNQSm @Ht BRYNNY dBndios |6€£FE%GFI=1GRHH~FS since
thesebdquantés edntaih aplmdeealmicare re20ghisedhby fhedamadroimaune system.
exposed on the surface of bacteriumsince it is
l d’a?s*epti ble to proteinase K digestion. |sdB was
SOR2¥92 al |y digested suggesting that it is partially
exposed on the surface of the bacterium (Mazmani an et
Theatlis@ YdeSC(ieneegdSed Sifare HetdAniaank) | fdB. aggelrotdmcode proteins

res&%%%?e {’H ﬁggheﬁlggmttﬁﬁh @/5% Fge Hﬂﬁ m%m@% fbpla%m where it
acts gg @Q?essgentl%-ﬁg rlren%Mggé rpﬂ&ieg I rtﬁn & o? s aphylococm
IsdA ndsial dn bé rexpodedls onviher surfase @fohe@tﬁtlmrat$lo¢e dtf isi pegreptible to
profiindsele digeution] RIB W& pattisny Higesnd aagdesting and itHs Partially exposed

on &w'g%ruﬁ‘a(s,%gﬁ”thgtba@t&u?rgg IanIllSﬁ‘ét l@ﬁ@é%me{q%e 2%%9&%]6 FrpA

fhed pro erns w
charge. They have been shown to 40 provide a ngjor
Isd& @ntl isdBusriedioth Bokitthersteins whickp bindthieme. Thev\ex@esgo0 Bag¢gdated by

the %ﬂﬁ@@@ﬁfrmﬁégﬁe FOr Rpre2=Bo dingr Rikpreb§in WIMbE ARAMFing infection
in SUGRLle B8 cBhod NS TR AT G R | S5 @ 1 ragment. o

They are also known as FrpA and FrpB (Morrissey et al 2002, Infect. Immun. 70; 2399).
FrpA and FrpB are major surface proteins with a high charge. They have been shown to
provide a major contribution to adhesion to plastic.
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I sdA and/or |1sdB which is described in WO 01/98499 or

WO 03/11899. Toxins and regul ators of virulence 5
woveob®s=7nf this famly of proteins include t ORCTYEB20$010184

as al pha toxin, henolysin, enterotoxin B and TSST-1

as well as proteins that regul ate the production of

In ah @¥hbbRinséHtNthe 3niAB erﬂ@co%;ﬁﬁ!s%oh@ﬁ it it @lbonAoRipaséDx fragment of
IsdA ?n@/gr I'SHBQM{A&HE d\ék&"ﬂeﬁr}?ﬁléj@ /@éﬁ@d‘&‘\hpﬁ@%ﬁ’%@m by nost

rarns ore fo n wth
haenol ytic activit Ant| bodi es agai nst aI pha toxin
Toxinseanaeieqwrtors 0b Virel@naei se t he detrimental and
I et haI effects of al pha toxin in animl nodels 15

Meré %\tse éls la I§t7 lpr(;t?lﬁg |ml:lggyr}8xnﬂl75u<§15% aIEHgan(in hemolysin,

nononucl e

ent%rp@X@lﬁ, @eﬁtTS:ﬁ Te' 86 alsarrpiedtssthak regpigimathegxpiuctipn of toxins such
as RABh toxicity of alpha toxin requires that it should

be detoxified before being used as an inmunogen. This
AlbSS be hi eved by chem cal treatnment, for instance by
—m&éﬂ—@@ with 20 fornmal dehyde, gl utaral dehyde of

ot her cross-1linking reagents or by chemcally
Alplt ttjxingatanrigipoitanttviruleacd esteahinatl pysducet duyirdest strains of S.aureus. It

is ad&)?@ kdr %&Inth ﬁaéd#&ytrb%ctw A‘?\ftlbécﬁg?s)‘égé‘iﬁsttéfb‘ﬂﬁo&m Ha¥e been

Intr

L
sholf oeutalss e deT N PG oR) he{”?ﬁeﬁ & frioheobrdh infapimal models
(Adiam redcrlc197Mn Wﬁc’fa Imoiunt 1fiut280)- oHumen aplpiietac pedotialiaBgells and

morfdnudleBheells@ité Busdesiille fo thiesdifedisiof alphaitehie | s repl aced
with a leucine residue results in the renoval of

t oxj Ci t retaining.inm i cit
Thadaoh Gy Tl e S duras AL nada bes sisiodre BEICEE paMGaised as
an iappwgsnt Bhibeat bitachiaved by chereicplrttgaement, foj dratanosawitiating with
forrhA@éhyded lUeraIB@rﬁﬂefcﬂ’ bifkt cRRsARKIngveaRfeh@rordly dhbircally conjugating

it to, (Rt I‘fsaagﬁhér@es%ﬁ%egérlbtea)ﬂeﬁ)'\l\;y 30 Wen

iHCor por a nogeni ¢ conpositions of the
|nvent|on al pha toxin is preferably detoxified by
A furtiieatvap of afmaiing BSicityriede intiosfier painymbiatiorspihatiempvitexicity while
retadndHeakRiénicRY of\iHe: tokiR. e Rlrblididhiofe SIMOALEEGN ,at amino acid
35 %f]o a ttggﬁlwr}b%ré laﬂﬁst%mg';urﬁ? gug % r‘é@lgl:é@\%ﬁ gqeﬁc%eortegﬁ[xe rclasults in the

remexplsefl @K'C%Wﬁﬁd@WmQjéﬁmuﬂ%ﬂ'c'%r Mearigs apd dikprapdle Tl infoct.
Imnauwrt. edds 18398 Migtiding S3i @ppeard etoalmel/aiticad. fau tiea) prapgeoligbimerization

L req&%d’ﬁ?ﬁ&@%in%mn%ﬁd@ﬁlﬂéﬂfn SNGredNR 1bdds BAbdsVGFHibMGty.

protein ( Is not itself a toxin, but is a

regul at or of the expression of virulence factors. RAP
Whes inaayppieteilidete Emmaunasenist ermpgsitions pefy tse davention,t alpha toxin is
prefegatiy dét@ilﬂtab\@yaﬂmtaf argofl kit @5y negspreforalbly @l lreplacing His 35 with Leu

or ﬁl{g}awﬁ}él Oéifé‘?ﬁét @&J?Hn(‘-!ﬂt 8 hBﬁanﬁ&Qrd%%dﬂ%B ®NEonjugation to other
I'Sase

S€e ue viru ence tactors

conpfé)rpgp%sq e érﬁpgpgg% gpr@ooém? TR §fe iblyﬁpsﬁar golysaccharldes, most

preferably to S. aureus type V polysaccharide and/or S.aureus Type VIl polysaccharide
and/or PNAG.

RNA 1l activating protein (RAP)

RAP is not itself a toxin, but is a regulator of the expression of virulence factors. RAP is
produced and secreted by staphylococci. It activates the agr regulatory system of other
staphylococci and activates the expression and subsequent release of virulence factors
such as hemolysin, enterotoxin B and TSST-1.
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WO 2006/ 032472 PCT/ EP2005/ 010184 An inmune response

gener at ed agai nst RAP would not kill the bacterium but
wowrmbas24rnt erfere with their pathogenicity. ThPGT/RR®05/010184

t he advantage of providing | ess selective pressure

for new resistant strains to energe. 5 1t would have a

second advantage of producing an immne response that

An }’r\ﬁrgluge k}gs oingg’ td'eﬁgra%c?lag?ﬂs{ R g? ngldt an;{Tg rﬂl?é %'a[;t%érl% but would
inteorRoMiie theip nmmﬁeamerﬂaﬁthagewg fdvapiaggcel RRVding less selective

pregxard foc newarésistamestrainshie eawdyd.i onal anti gen woul d
provi de an i nmune response that is able to kill the

It w Iu%it g%dﬁumﬁg%ﬁigge?@gel nficﬂ(%%u%&go?@ Vw;le %Ssﬁgr?slea{h%g would be
'nSt@Jm%\tﬂ' |'fhWedﬂ@F‘9 theemareiditner g iplecian. s, epi dernidi s

strains on surfaces (Hussain et al Infect. |nmun.

It lslgg%zhcu%'ﬁl §év%)1tag§5&§"tBScc?rﬁﬂgfslg)r\rlggwﬁtﬁ"&h&’g I‘ég]ﬁglbé'hs in a vaccine,

Lani fi-can

Ear'g 15 WAoo i PERAR ol ggseghed hat i able

tOklﬂﬁ ¢ berier@n.agai nst Aap are able to inhibit biofilm
formation and inhibit the accunulation of S.

Otieet peotdidss. A preferred fragment of Aap is a

conServed domai n conprising or consisting of amno

aC| ds 550 1069 25 St aphyl ococcal Secretory antigen
atSs@ssociated proteingagoli nmunogeni ¢ protein of 30kDa

found in both S. aureus and S. epidermdis (Lang et

l g?ﬁﬂ@%ﬁ!@kﬁ&”l@ﬂlls eengtla%lcfhgtélcebmu%ﬁon %\1§) eplbéﬁ'md/s strains

[ essi o oc

on S e o oL Bedte ity R0 4% S CSEaIE S¥presFigg this protein
produtfed cignificantli eges emdeésrofchiefilmi arsl Aap Rppearie halinyabedegn biofilm
fornRHE AGBHGHEE agSih&iNAbp REPIHLIASS inHils¥REN Sbrhitiod Ehd inhibit the

acolyiiRion BER b foved by s hydropn [ reaien o

resi due 130. A preferred fragnment of SsaA to be
A prefenep fmginent ofnAap isha domsenved) eomairc corppising on coffsistimg of amino
acide®EMde@n is made up of the mature protein (am no
acids 27 to the Ctermnus or amino acids 30 to the
C—term nus) 40 A further preferred fragnents contains
i al Sekiatery apigeD 88a’5saA from amino acid 30 to

am no aci d 130.
SsaA is a strongly immunogenic protein of 30kDa found in both S. aureus and S.
epidermidis (Lang et al 2000 FEMS Immunol. Med. Microbiol. 29; 213). lis expression
during endocarditis suggested a virulence role specific to the pathogenesis of the
infectious disease.

SsaA contains an N-terminal leader sequence and a signal peptidase cleavage site. The
leader peptide is followed by a hydrophilic region of approximately 100 amino acids from
residue 30 to residue 130.

A preferred fragment of SsaA to be incorporated into the immunogenic composition of the
invention is made up of the mature protein (amino acids 27 to the C-terminus or amino
acids 30 to the C-terminus).

A further preferred fragments contains the hydrophilic area of SsaA from amino acid 30 to
amino acid 130.
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23 WD 2006/ 032472 PCT/ EP2005/ 010184 Preferred
conbi nations A preferred conbination of proteins in
WO b@eiosaronogeni ¢ conposition of the invention PGI/EP2005/010184
conprises lamnin receptor and 1, 2, 3, 4 or 5 further
antigens selected fromthe group consisting of
i mmunodom nant ABC transporter, |sdA |sdB, M2+
AP T Ni ABC transporter, al pha toxin,
Préaprha %ﬁﬁ%’ﬁﬁ H35R nutant, RAP, Aap and SsaA A
further preferred conbination of proteins in the
A prefened gembhatomnod préteios infthé Hemmubdgemv exotiposition mirthg égvention
conﬁrig% talé‘@inlnr Bejeept%a gﬁd Iof i|5 r?f M{g‘rh\ffurtﬂ&g higRBAS %?l'e%t%ﬂﬁ%m the group
congib i, b oyt ?ﬁéérragjg‘?ﬂe{’ﬁéﬁggt%??e%5§i {Sopgter. SIC, N
ABQABansnostas pihedexin.alpieaioxia HIbL QIR HISRR: ButaAt. Be). Aer andsikaA.
nmut ant, RAP, Aap and SsaA. A further preferred
A f | DRtdrR. BSmRRRAdH BE driteihleinl HEURYGEMSerfO TBRDLEIEN of the
. of the 15 II%V tldon C r%:)r seg EbhA and 1 % 3 f4 0
invetion, COmBFSesn TGeART obi ot GHOK pJPRTHE PET, SteeiRd fiopt Hig aroup
congitingralinytwradeatnanhBBq transpsster.elsdA) IgR, MazdBranggerier, SitC, Ni
ABG fransiostet, @liphalbii, alptia toABEIISLaDR piBSRenutaat, AP, thapiand SsaA.

al pha toxin H35L OR H35R nutant, RAP, Aap and SsaA A
rther preferred Corrb'hnatio ofggrotei ns in the

f n "
A TurhRinBigisiTed EYRRIBETAN Sh RoPeiRen 85 IMVHARISRIE EBMpPFiiQy of the
inveBbiom camgriges Ebha angl dr 253f dror Beiurtbern anjieass selesteddepm the group
con$iE@ig bhmq@ume{@mims&m tra@ssrter, MEUAOAB] My2t tBSporter, SitC, Ni
ABGBHGRAE Hpnal A gt Ban St ORBATRATLEN. AAlE, “ar e

nmut ant, RAP, Aap and SsaA. A further preferred
A fortindyi preférced oémbpinaticri 10§ proteinseini theuoonegsnicowpowpsition of the
invéguftioﬁ |&t8mpa§esj RERRLARN 1COMRl USRS fbASr aMtldeds sélecRd flondthe group

.urther e 9RO c ; ;

conptit o FaBeRinaR ¢ iahthorlsp IsbhP gy “@asﬁﬁgéﬁéﬁ%ﬂc’ N
ABG fransnssief.ciphadpxig, alpga tomed*fﬁia%ﬁbﬁfﬁ&mytaah #5Riand SsaA.

al pha toxin H35L OR H35R nutant, RAP, Aap and SsaA A

A fﬁ%ﬂ%ﬁe&ﬁfe@f %M@igaﬁ&ﬂ? rﬁ?ﬂeﬁﬁ Pf iR Gh@uRSgdnt tBfposition of the
. I Sifi
invaglB @PEPTE EPPoANG 10 2. oy 460" e SRS 3EREGT B aroup
consisting ohEnMyReSIPMIRIH ARG itiegseIrtarmsdio i Ni??t"’ tggsporter, SitC, Ni
ABC transgueter &liphal txiA, alpisiBxin\Est ORAHBHFomutN!, RAR, @ap akd SsaA.
ABC transporter, alpha toxin, alpha toxin H35L OR H35R
tant, RAP, Aap. and SsaA., . A further preferred "
A THBHE RisfoTRe GPMBIRBUQN AL ATRtelTSe ! SR ABLRAPISTLS Gompopition, of the
investion lren@EisehvERB(FER) anshpt.i 3e3 4Rr Safwiher antigegs selegtedsfrom the
grolip EAHRIting F ingraisodsalietit a8 J traspbhier, doy [BdBe Mg stahsigprter, SitC,
R T R
al pha toxin H35L OR H35R nutant, RAP, Aap and SsaA A
A fidinerhprefgref eombidat@nisf nupieins of the dneunegenic taemposition of the
invdritiBH Qe pMisEs COBPAs t1,0n Hf4 bhe fuderi dntigsid edleciedTfons &% group
congféfi&%?'gﬂ BH& :!’nin%t KQBC 4fra91§ c?liérufs'ij!&?'i d%ntl\}l n’ﬁansporter, SitC, Ni
e Ped"MHomY he rouP ) CoPal &t i o% | nolglom nant
ABG frengpaties ApiEexiny AR RSSO\ RO (HF> AgPrand SsaA.
Ni

A further preferred combination of proteins in the immunogenic composition of the
invention comprises autolysin and 1, 2, 3, 4 or 5 further antigens selected from the group
consisting of immunodominant ABC transporter, IsdA, IsdB, Mg2+ transporter, SitC, Ni
ABC transporter, alpha toxin, alpha toxin H35L OR H35R mutant, RAP, Aap and SsaA.
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ABC transporter, alpha toxin, alpha toxin H35L OR H35R

mut ant, RAP, Aap and SsaA. 24 WD 2006/ 032472
wEOn6aPRA0D5/ 010184 A further preferred conbi naPCDRPING/010184

proteins in the i munogenic conposition of the

i nvention conprises CIfA and 1, 2, 3, 4 or 5 further

antlgens selected fromthe group consisting of

A f;tu:irlgeﬁsg éﬂﬁ@gh% %Esngefngrm l‘%d’%mluﬁg% cﬁ@gf‘hposmon of the
invegfigh SOTB9F 1A Stk FoBF. it PR B iagps SRACES JAM joe oroup
consistirihef inpnefetangoant A transmoTtenf lsngtseiBnMngr fransporter, SitC, Ni

ABG 'EFEHM@F"&pmﬁsélbhéfbxﬁfHﬁl@leU@ﬂt FAMAapehd SsaA.
Sdr C ‘and 3, or 5 further antigens sel ected

fromthe g roup conS| sting of |j nodom nant ABC
A furtbaisprgfaread compination; @B prafghs e Kigs Jampapgenis cempgpitign of the
inveABGh tcomipsiper tRdrC addoHa 2t 8x# oy Safupher adigens s8BLteGRrdAB HiR group

conSMER b inEnoARRANARCAERS dBnsporier! lsBA! IsaBe M2+eflansporter, SitC, Ni
R o AR P LRI RE b oo

further antigens selected fromthe group consisting
A fofthdrmpreferciaiticombinafd3C of raatepsr inethe irsohdnogdesdtB,compasition of the

mvetnﬁl@ﬁ‘%eﬁfph RirtGandNi1, 2153 @‘%@éﬁﬂﬁérpé’rﬁﬂg@ﬁs s8leBRd from the group

conpigih g %@?%4%86@5%‘# ﬁrspﬁ%?{fr’eaf':a?\o? e dea {gnsborter, sic, N
ABG ﬁfﬁ’ﬁm@hl adpheoiapbsaPhaieXipfHIHOR; MuERt 2ehBAPses
SdrH and 1, 2, 3, 4 or 5 further antigens sel ected

A fLHRLP Elté?erﬁgoo% aﬁl‘éﬂéﬁ '&Stei?{s In”m@‘ﬂqf?m\ e %@Fﬁposmon of the

transport.er orter
inveggen SPAREDGH (! Hhiia % S AY o {UEHs'p Suloehe s3lb R im e orou
congigtirg of Irmnanomimnarﬁd‘\@éémnsmrfau HAr IssiBef\dgZretiansporter, SitC, Ni
ABC @&Rsgtter Qiipt toRih0&IBhd ®oxin'H331eORMABBROGEENE RARTGHI dridd@saA.

of the invention conprises Lipase GehD and 1, 2, 3, 4

or 5 further a el ected from.the
A 1QRS BRI COMRIAOE S P SABC TS AHEgEPERTC tpgpasiion of the

invengidB coivipfises rLapaspdBeldl andit. €, 324 oKiS fABhBrtaralggmﬁelmted from the
grog@h Bhiista dﬂamrﬂhﬁ&wﬁuﬁaﬁtmB@ﬁéns@&tésmmﬁdanMgzMansmr SitC,

Ni 3}@8 tﬁa%s% gé” o tb‘?(rn n,po%faet{OQﬁdH§$.n‘t€LF9ﬂa‘5ﬁ1nﬂiar@r %ﬁb N&ap and
Ss

1C CcO nvent1 on
nprises SasA and 1, 2, 3, 4 or 5 further antigens
selected fromthe group 30 consisting of

A fUHﬁ'é’rnB%@éﬂ'élﬁ'&Bn'rﬁ%tlérﬁ HISHBtiR in s AnmuR8&enidbéinposition of the

S ERSBRLs S ol 1,080, T ATRABEn LR Rk fom o grue
congighing f ipmunedarainarioNB? Heanspertess 'S&Aot‘%BmsMQ%?‘ tfﬁféspoﬂer SitC, Ni

ABC framsysgten) alprtanmmsafpha) toxof H351eORi HidaRhtmiutamt, AR rAapemnd SsaA.
FnbA and 1, 2, 3, 4 or 5 further anti gens sel ected

fromth r pu 35.con |st of .1 Mmunodo
A TUHEFTS P e CPaBRate T b TRRERG AL RiRsion of the
inveion tpamsiges tBNDA andhh 4 @x ror Safusthar elidens Hesctedrrp e group
congigtigglof irfdBnodeinantdARSS aransporter tsagy IsuB; Mg2+ettansporter, SitC, Ni
ABE ?ﬁpﬁﬁa{éroﬂp@g toWnoélghé‘ﬁler{HﬁéLeORrﬁ@HF@%@n@ RASROR drcO8san,

nvention conprises FnbB and 1

further antigens selected fromthe group
A further preferred combination of proteins in the immunogenic composition of the

invention comprises FnbB and 1, 2, 3, 4 or 5 further antigens selected from the group
consisting of immunodominant ABC transporter, IsdA, IsdB, Mg2+ transporter, SitC, Ni
ABC transporter, alpha toxin, alpha toxin H35L OR H35R mutant, RAP, Aap and SsaA.
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40 consisting of inmmunodom nant ABC transporter, |sdA,
| sdB, Myg2+ transporter, SitC, Ni ABC transporter,
wa@b@hasoxi n, al pha toxin H35L OR H35R nut ant , PERAEBP204&D10184
and SsaA. 25 WD 2006/ 032472 PCT/ EP2005/ 010184 A
further preferred conmbination of proteins in the
A fUARBINP@ERIEY combinatién @ ®bteldein ey eninundgaridTEb®esition of the
invérlin Whhphsed: o afta OF, 2, 4 bNS AR é%%éil%&%@%nﬁ ¥ group
ne grou copsli.sting of i rmupodomni nan , .
congisite: Bl IBHNOdog RGNt | AR, reggaraPy AR P MAZ, frensogyter, SIC, Ni
AB@B&nspoates @iphadoxin adipheamtoxodi 3oL QRHDR muiant, RES1. AGR argsRRaA.
nmut ant, RAP, Aap and SsaA. 5 A further preferred

A GRAD AR, e BRRSI Y, el FLIRRERL5 GO BRELHS o o
invantipp SeMPHFRS JelffE 2881 dced 4 Phm fRkerAIgRNS eelRsted oy the group
conefstingrolimydondduoaninaiBXBE ricanspartar elsdA|l &diR, MghiBiramgpeter, SitC, Ni

ABC traRsiplek, &liphadbkify alpha toARHIS BORMBEREMuUtaAL, IR, 1% dhd SsaA.
al pha toxin H35L OR H35R nutant, RAP, Aap and SsaA. 10

A further preferred conbination of proteins in the
A furhempgéaiTed compistion oh Ripteingein the, FATUBASRGSPMpeSition of the
invdritipd camrides Fbp3, artl of, 25 3f drdriteiurthet agigess seleetedeicom the group
con“sfrsgrﬁ]angrﬁ?rgP%bﬁnsmdg&ﬂfA%é'tn%ﬂsﬁ’értér,”%ﬂ?%?i{@, Mg ﬁ&%pﬁiﬂer, SitC, Ni
AB TR e AP B P QRS B A, 7o) 9o

mut ant, RAP, Aap and SsaA. 15 A further preferred
A foamdri pefrasd ebmpinatien s protetrisein thel imyenogento rpopbsitiom of the
inv%io%n %gmpg%s:arﬂ ﬁgasa%lﬁ”ﬁ’rﬁ,??} J)c}lp?t h@gggﬁgﬁng’sgn%c}egjtifém e group
congelscy BT ReA anep e BEAL LI yEaTatipof:, sic. n
ABE fransgswtet.@iphagpxia, alpha toxBa$La@B fbidRemutaat, fifsl. tAswiand SsaA.

al pha toxin H35L OR H35R nutant, RAP, Aap and SsaA. 20
A it RS SEEEEEd WMUPRILOR S BRALRLAR holEston of o
invqrgigwcpﬁ'@ﬂs%dlsg?}%’fA §pd 4?0?, g %ﬂ%ﬁﬁ%gh@pgqﬁnqg se ec%ed from the
grose tesistidg fof mmumasominani ABCotnarispoiterg lsdf, IsdBuNgastianspwarter, SitC,

Ni AFRSCtrhhspdsRe Hftia, tokiﬁ,dd}?hd B8R, HIFLOR HIBRSAARhE RAFSIAaEand SsaA.
Ni ABC transporter, alpha toxin, alpha toxin H35L OR

H35R nutant, RAP, Aap and SsaA, 25 A further .
A Tyrtlgre pietirach ABMRERTIRTh bfPrpieRISeimNg HNIHBCYSMGI FOGWRpiHON of the
inventiopesiprises @satthand i 2B #am contper swigess aplegied fiom 2he group
condistifly eftf ;n%ﬁhk]gddaﬂharﬁnm@%%swlee%aﬂ, fdasmntgre: Qalﬁr‘ib\bﬁrter, SitC, Ni

nsi stin I om n r S

A8 B P PR by L R OB B, e B and soan.

al pha toxin, al pha toxin H35L OR H35R nutant, RAP, Aap
A fanickrSs@ferredi0 combination of proteins in the immunogenic composition of the
invention comprises EPB and 1, 2, 3, 4 or 5 further antigens selected from the group
consisting of immunodominant ABC transporter, I1sdA, IsdB, Mg2+ transporter, SitC, Ni
ABC transporter, alpha toxin, alpha toxin H35L OR H35R mutant, RAP, Aap and SsaA.

A further preferred combination of proteins in the immunogenic composition of the
invention comprises SSP-1 and 1, 2, 3, 4 or 5 further antigens selected from the group
consisting of immunodominant ABC transporter, IsdA, 1sdB, Mg2+ transporter, SitC, Ni
ABC transporter, alpha toxin, alpha toxin H35L OR H35R mutant, RAP, Aap and SsaA.

A further preferred combination of proteins in the immunogenic composition of the
invention comprises SSP-2 and 1, 2, 3, 4 or 5 further antigens selected from the group
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A further preferred conbination of proteins in the
i mmunogeni ¢ conposition of the invention conprises
waERBBoasd7d, 2, 3, 4 or 5 further antigens sel ee¢ BFEPIN®HM0184
the group consisting of inmmunodom nant ABC
transporter, IsdA 1sdB, My2+ transporter, SitC, Ni
corfBéng roanﬁm@hécﬁfmmahtp,hact@ﬁsg@rt@l fmaa\ 08, M85 trak¥poriBB RSitC, Ni
r
el Bhond lond B SR8h  O MR SR AEh o s
of the invention conprises SSP-1 and 1, 2, 3, 4 or 5
A fudhéherefandd gembirnabidre aif ephofeimsmint Hiee gnnowpogmjﬂsdomnoa@ion of the

mvél*fhohWi@@én MeBRtandBG, br angRerd fithet §ﬁ’d‘éen‘s SeRctdMiom the group

cong,s AgRF %%ng&ﬁlﬁa'\l\@gé &F%@SP%%E&%?@U%R%@W SitC, Ni
ABG, trasporear, Hpha BrineaiPb NMAS R RIS 5 BLEANSRAR, AgRand Ssan.
i m’mnogenl C COlTpOSl tion of the i nventi on Corrprl Ses

A ﬁﬁﬁelz p?é?&réd cdmbhatidn B Sroteiid h?r @"i?‘hhﬁf?l 2§ r%@'@o%&ﬂltlon of the

/
invgrs R e oA bR RS2 f ol o b o O % likther antigens

selpaiens, frony e OFQups poIIENg o muwdommtm%stmsp@ﬁer IsdA, IsdB,
Mga+ phmsperiern Sita) PhaBOstianspiter, GRhEEERNMHIpaatoXRATSIAGR H35R

mu%tp,@l Rﬁ@a&‘ap%nfdtggaﬁer preferred conbi nation of proteins

he i mmunogeni ¢ conposition of the 5 invention

corrprl ses HPB and 1, 2, 3, 4 or 5 further antigens
A wiethet peferedgrrhinagenuy Protaing 41 ithy) iIBMUNagemie dmieaiion of the
invéiiont cansRes t ébrindgehAbintibg Borotdi? and r AN @, tLlor SSturer antigens

sel%g?ﬁ%% LA E smtﬁ\gp{i}a gﬁrﬂﬁ\a‘pé?nj a[?'ll't‘@\é@)%e{h bg\%é‘r (A, 1sdB,

Mgk HAPRBRHS 35 N AR Eepory NI e[a'ﬁﬁt R H35R

mum‘nt,tw,ﬁwand\&aaﬁ on conprises vitronectin bi nd| ng
protein and 1, 2, 3, 4 or 5 further antigens selected

ulﬁﬂg? Pe% P WBrbRARbs nSro i Hé’%m 888 ni posmon of the
e T e e e
group tcangistingAR jmmapodomin SR C lrénspoﬁar tl$ct#r IsmBeﬂ\QZ'FétanSporter SitC,

Ni m@man@édr@a MhPloRiehIPRa tdxirt RESL ORUNSERE futart FRRAZD £y SsaA.
of the invention conprises fibrinogen blndlng protein

and 1, 2, 3, 4 or 5 further antigens selected from
A iuﬁt@eg,pgﬁjgr%ﬁ@mqaﬁgn A PiRtRIND b e Amimurggenic composition of the
invémtnsgongrises Figdagd | 5dB, 3, M5 furtbersadigers seBicte@, frdxn the group

corfSRing ro@"‘r%%h&@émméﬁtpﬂgctt%ﬂsgort&' PR, a8, MEBP kraEpdiRPRSite, Ni

ABihone ion A BB a08 58 Rl BR MSAE BB SERET £ na ssan.

of the invention conprises coagulase and 1, 2, 3, 4

A frthbr fordfemed canibirgtios sfepretdiegd if rtieenitreinogeio pcomposition of the
inv%n‘& | &nh ge%"; MAW%Hb?dP"Q @atﬂtor@ﬁarﬁm%@ﬁﬁtﬁﬁ%’n&%@ec’t&dﬁmm the group
consTc’s ing o munogl Rgrrmt EIEC transpbrter IsdA, IsdB, Mg2+ transporter, SitC, Ni

ABC transporter, alpha toxin, alpha toxin H35L OR H35R mutant, RAP, Aap and SsaA.

A further preferred combination of protein in the immunogenic composition of the
invention comprises immunodominant ABC tranporter and 1, 2, 3, 4 or 5 further antigens
selected from the group consisting of laminin receptor, SitC/MntC/saliva binding protein,
EbhA, EbhB, Elastin binding protein (EbpS), EFB (FIB), SBI, autolysin, CIfA, SdrC, SdrG,
SdrH, Lipase GehD, SasA, FnbA, FnbB, Cna, CIfB, FbpA, Npase, 1saA/PisA, SsaA, EPB,
SSP-1, SSP-2, HBP, Vitronectin binding protein, fibrinogen binding protein, coagulase,
Fig, MAP, alpha toxin, alpha toxin H35L OR H35R mutant, RAP, Aap and SsaA.
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Ni ABC transporter, alpha toxin, alpha toxin H35L OR
H35R nmut ant, RAP, Aap and SsaA. 25 A further

w@e@bosxerl conbi nati on of proteins in the i MUPODEP2005/010184
conposition of the invention conprises Fig and 1, 2,
3, 4 or 5 further antigens selected fromthe group
consi sting of imunodom nant ABC transporter, |sdA,

SItC N . ABC t
A g oléred 'BNRRGIDE of Bl PrndHmbhRIRe hfiposiian, of the
inveqign SORRIised %Q'Af and Her2, 9 &t @r 5 derthes rsvians spleeied from the group
corprsnmgaldﬁslamrmnt Ihecapitory (BGEVIntC/atingd ddndingd praiéint fbhA, EbhB, Elastin

blnéilﬁ %FHtéIRQEWtEFBQFldg%’tBﬁBQtoi&/SBZle;& Sér(PrSd5Gf§diﬁ-hq{1pase GehD,
sag EnRE e el Siin! EOTL NIe8 RURPLACRLE EBE 8p1, ssp-, HB,

Vltrpn%m@mm"ag protgin dibrigogemBndingapreisdT, teergulase Hag.t MAPnalpha toxin,
alplad tolkin H3BU ORHEER ORaN8 FARWMaprind S3AR, Aap and SsaA. 35

A further preferred conbination of protein in the
A 1!u noa-g%rgpa%gnﬁg‘%h%bg g];qtélﬁelgnh'n ?nq]rt?br?&ecn?pnp&%n@osmon of the
an¢fl§l|0t1 reempaises dasisang d é’et3ed o1y o ivrthes aﬁlg@ms gelasted tframg the group
cor@fstih@ o naminire ¢egepedr, SRCININSa(s dindiey PrdteinN EBPROIEDNB, Elastin

bm%ﬁﬁ‘;c%if @ @F%ﬁg@gﬁf %Qto t@'h‘ ggﬁ%ﬁg%ﬁgﬂﬁ_sigse;s:;g

Vltrbe@mmmlmm Sedein, fEFPlogerSSIndmg rsstam coaw*ase«/ fig.0MARt Rlpha toxin,

alpihd ©SlinM14BERr ORSIBR inLifdint, RIgE Mabiahdi SY@ADPT ot ei n,
coagul ase, Fig, MAP, al pha toxin, alpha tOXI n H35L OR

H35R nut ant, RAP, Aag afnd SsaA. é?e WO 2006/ 032472
A TOEhPEPRIREIh FOTHINaNOR Pl RERLCIR IBf r SAMEBPASAGPBIROgfon of the
invgntiot edompirines IS¢Ci amlino@eBi ¢ aofiotieriantigerds sélected from the group

conlsRYRA Lof ABMFTREdHRS, ISHdMAITsaliva Dindhg Hr&&ind EHonAl IFDhB, Elastin

bm@ﬂ%ﬂ)%]ﬁ '(é@zg:&&g (Ef’E@%‘%l}q?t@ ggiﬁpleﬁoggtjgs %d?@ %rH Lipase GehD,
oSBT Ep i NRIAGSBVEISA, SS0koRRS, Sed  SSP-2, HEP,
Vltrbﬁécﬂ)“n birghg pendtin) filsrinogeCbindjingSaotEin, Sdadilass riip, MAPaakpha toxin,

alp@{%;?m HIFASAOR HIBR A mufhb RAF® drlifBaaFbPA,  Npase,
I'saAl Pi sA, SsaA, EPB, SSP-'1, SSP-2, HBP, Vitronectin

bi ndi ng protein, flbrlnogen blndlng protein,
A shgulpeaier red:lC@mehonanpﬁ@t@laxlﬂnthe HNPHBOING FoMPSsitig: of the
invérdiofR donipaisés alghB, toRiaparand, 3sa/d ob & frther thtigensr sledted tfom the
roﬁ?r&' Ql@ﬁﬁgﬁ'@)f Q%mmrﬁ)gr tdr! §|1@?M f@?%gnh%’elﬂh(ﬁn&g[%éﬁ UEQHRA, EbhB,
A S R Ml
Gelp, $aafi, nbAr El@i@tcm, OBt Eb%tmpasal iseé/%moﬁa@é\ BP&: 85k 1, SSP-
2, EHBPAVitkeBtin Eimﬁrtg Prot&inN dbigbgen asirding (Jrbte), ,coabtlase, Fig, MAP,

mn&rL@mwéﬁ A§§ ‘Prlla}@iﬁ_(ﬂ‘geé I%ﬁ% ﬁg N@%%GXa§%53ﬁSe&Li§l@s,eNi ABC
trarlsgaf,l?rpﬁéslxan%s‘?éﬂg EPB, SSP-1, SSP-2, HBP 15
Vitronectin binding protein, fibrinogen binding

A RFAEC PRt HahbwatioR & pM‘P&fn ial Peaih®¥hdgenic composition of the
invention comprises alpha toxin H35L OR H35R variant and 1, 2, 3, 4 or 5 further antigens
selected from the group consisting of laminin receptor, SitC/MntC/saliva binding protein,
EbhA, EbhB, Elastin binding protein (EbpS), EFB (FIB), SBI, autolysin, CIfA, SdrC, SdrG,
SdrH, Lipase GehD, SasA, FnbA, FnbB, Cna, CIfB, FbpA, Npase, |saA/PisA, SsaA, EPB,
SSP-1, SSP-2, HBP, Vitronectin binding protein, fibrinogen binding protein, coagulase,
Fig, MAP, immunodominant ABC transporter, IsdA, 1sdB, Mg2+ transporter, SitC, Ni ABC
transporter, Aap and SsaA.
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al pha toxin H35L OR H35R nutant, RAP, Aap and SsaA A
further preferred conbination of protein in the

WO povaf0syeni ¢ conposition of the invention conpCi/ERR05/010184
SitCand 1, 2, 3, 4 or 5 further antigens sel ected
fromthe group 20 consisting of |amnin receptor,
SitC WhtC saliva binding protein, EbhA, EbhB, Elastin

bi,ndi n ot ej S (F , | vSj .
A e PN Byl o dn dog ha BhR KiRBositon of the
invepjigyB compESeSCRAB, anthpa2: Rpdsas, 5 futhar pntigenssiglectedpgm the group
con§&ingl of &8RN, redBptor, SitCMbriéstliva bindoigngroteiot EbnA, EbhB, Elastin
binofmgbwomg@bp@),@&m:lB%w éUtoﬁgﬁ,ngfﬁ,SSUrCFSgﬁG A, @igala GehD,
oxin |.pha t 5|, . OR t ant ,

sastoEnd st ot Gl Faly by RSP, S 5, 5862 ree
Vitrenestin miinsinige nPoteidbnpdsinegen bindinge profpiibntGoggulase, Fig, MAP,
immuasperipest alibatrhiesportegndsdh, BdB3, Md2er trandparteheiSitC, Ni ABC
tran?;‘%rit&?ﬂép sl gsted fromthe group consisting of

amnin receptor, SitC/ MitC saliva binding protein,
EbhA, EbhB, Elastin binding protein (EbpS), EFB
A forther) pre@Bred gambingtiom of gprofRin Saribe iR ogsAicHcompesitien of the
invedBorsebPpri&es Aap emdAl, EnkiB4 obr@afuriBef BntidensAselddted érom the group
con%)iI ﬂﬁ E)”f ?ébr‘nig%ﬁsFé%epEEBSEtélﬁggé/saﬁn%gbir%in Hﬁf&tei,iM EbRREELRB, Elastin
DI EEORS o BARE). SIS Al SHBCOP et (gase Gehd,
SashAs GAbA,| 5B, Ong2GIB.rihpéy dipeee, s PEA, RFamHd B, SSP-1, SSP-2, HBP,
Vitrériedis P ®iddiig é)g@@iﬁl,ndﬁb‘ﬁﬁw_aﬁen ﬁ%inﬂirfgﬂprb&ﬁrj,prc&fagubed, _Fig, MAP,
: n i e n SickroNpi
immABBRAREREASE . BERHEr ! Tdal ;edggm@gggfntrgﬁ@gwgg (CONi - ABC
tranggertefRABH @lppa toxin gnd 35‘-%}%5 5 ag??f'ri"gens sel ect ed
fromthe group consisting of am nin receptor,
A f@&ﬁédi/ M@f&feﬁ?'ehhﬁ@in@ii&gi)dfg%@é@ﬁ G'Pnthe fRiidhogeitBcormbasitiorn of the
. ndi n 0 o au
lnvee'#lgrkco%g?l%s. gé%]%%ﬁg gl i _r%’—| 3, L4I |%r<(91 g ef%eﬁ%’%ltl%%r‘gsé&é%{%g?rom the grou.p
consigtifig obrRminiy fasepioppAICRRIGEalva; RRpios Rroteil o KohpEbhGo Elastin
bincﬁf@’p(ﬁbieiﬁﬂibp@), EI_B’,(FIBD,tSBipantDIyeianfﬁﬁ,i SarCpBdt&i 3drH, Lipase GehD,
sacl FALSRAE, CLBCLIS, AL e Q98OpIs e s 4, S5 2
) . -ans - 1S . :
_\/'tr?r?egﬁgp%“?rgér?q SRaok hﬁlbrl&g@ent ?)énr%n@orP@F“?'&Aa%oagﬁésgsaﬂg’ ~MAP,
imnRBoYEMPE0E/ AR 4 ransrotterPieifs/ (pHG1 8Ma2A frapsneter, SitC, Ni ABC
trangp&fier RAR, aiprhitteah bod HBEL PRHBLR alphatttén.i nmunogeni ¢

conposition of the invention conprises RAP and 1, 2,
further a ed fromthe

3, 4 or tjgens selec rau ,
The igEnEis Rareofemaimtings FELepnaP. uorey PREEPS 2 Pttary effective
imnbinedesrpnse witbinrthe Eomigxt atigHBxtUe gakantigess. Hosaidingp epegitpdiment
of th&RBhtior=FBaf fhBuno@ilic cantbositien Bom@lididy 18@r &hd Sdstéphylococcal
trangg&%r o eeﬁ%. éR nPas A %é:aqu%L%%B@’of E{ir{g%mcg bAoxin, or

ase, |'sa i SA, §)saA, ; -1, -2, .HB taphvl |
comprisingnakic 3 Bi FRRPEPRFER! dransPeiias PRISTL PP RgRfeh @ staphylococea
regylator aif ryirutspag udrakosin, Birggonkiging Bt mod odristrpiylosgeeal transporter
profelr 3% BaFE @hd al stslvyidca el rddidatort srAMBIRAEE ©F toxil, of, Isii and Sbi, or
isaABHd SdrC, or IsaA and autolysin, or IsaA and Ebh, or Sbi and SdrC, or Sbi and
Autolysin, or Sbi and Ebh, or SdrC and autolysin, or SdrC and Ebh, or Autolysin-
glucosaminidase and Ebh. For each of these combinations, the proteins may be full length
or fragments, having sequences at least 85%, 90%, 95%, 98% or 100% identical to that of
the sequences of figure 1.
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transporter, Aap and SsaA. 10 A further preferred

conbi nation of protein in the i nmunogeni c conposition
wW@boobl082472 nventi on conprises Aap and 1, 2, 3, BCDEPH05/010184

further antigens selected fromthe group consisting

of lamnin receptor, SitC/ MitC/ saliva binding protein,

in thBdsveEHiBel &l @8Hibiha tn&‘né”%é”gpé%fﬂ@ﬂ@jr&ehg optih8lly be present in
the éh”@”oggﬁgas%%%ﬁt 5 81;: m)eB nﬁA\‘/ §gﬁ % gdfr b% E}' fﬁélmsp‘?otem as

desprbed/ano¥®, SsaA, EPB, SSP-1, sspz HBP, \/tronectln
bi ndi ng protein, flbrlnogen bi ndi ng protein,

Prefé?r%gukrﬁi%ﬁnod:érﬂ: Wms;t;b%?%?nﬁ%ﬂﬁ?\lrﬁ%;%gfo@nﬁ@l@ﬂé efhe protein
| |
seq{"?%c‘r%ﬁ]ésrc?oé}ed%(séﬁ%ﬁggt oxi n and H35L OR H35R al pha

toxin. 20 A further preferred conbination of protein
Combintedionsrofidheee prodeipssi ti on of the invention

conprises SsaA and 1, 2, 3, 4 or 5 further anti gens

ed fromthe gro nsi st of I ni_n .
A et BmiriedBbbeRrepati ofRRmanigP sPbiplR threfratein components
in ageIination <X iatPhatipxii amyeiaselilar ((OEm@s)ent tEFIBng praggin (meferably an
adhasihphys b tran§pdridr plasife(prodedbly &a irbh-bindp@geoterD,  SasA,
FnbA, FnbB, Cna, CIfB, FbpA, Npase, |saA/PisA SsaA
EPB, SSP-1, SSP- P, 25 V|tr

ne tl n
In t@.??mtrwﬂnn&é%@' %h Py O PE| 663' 19638%'6%0@ genetically
detowifed by intrpdodioon nhpolntAB@tatuoa@ip@refmbly |tl3@|,khsa5éaes powgzmutatlon
Thet Vaﬂjﬁﬁpﬂmrﬂls Seként Bk ABfee tporatsippor taternd®idly il phvjugated to a

POl)}é'%éde“ag kﬁﬂﬁoh@fﬁ%f iﬂeﬂﬁﬁqqngééﬁﬁc cgll?\goélp%em ors have

ErBnSt Fat certarn a ns produce a
partlcularly effective 30 i mune response within the

Prefeoietiepmbifatiansrinetudee of antigens. Accordingly, an
enbodi nent of the invention is an i nmunogenic

AnCﬂHRSﬁ%an?J‘ c%?rg&brsltlghngorhﬁwnﬂ%?a StB?IRhyIL;ﬁ?/Q ogr?dal ?n extracellular

tran aphyl o
CO“?F@QQPbtbmd'r&‘ PW?'GI atleded frampxihe, gropP %Qﬂ%b*ﬁ'l‘%u?f 'agbn'“ receptor,

SitGINdtGissltvapdindinog podein, Ebbe) EbbBt Etaspm binding, proteirSibp&ShERB (FIB),
SBIng@ el Irpttﬂ@@%drcf sa#é ag@H, of i géé @e%DC%agA FﬁErSAnFnlSE Cna, CIfB,
Forgy Niass, o S5 a%ﬁﬁ%ﬁgr %%?%r'EF’eS’E*FO ebfif giaing protein,

f'b“VP@Qn indiag @fOtP'GXFWQU&SeI@Qﬂn or IsaA and
SdrC, or IsaA and autolysin, or IsaA and Ebh, or Shi

An a, Lﬁ’g{?gn o o\%’ﬂbslﬁ&g r%trﬁgs' haPtoxR)] l?c@ ﬁw arPlextracellular

Sl n or

t ol
"@ﬁ%‘&%&fﬂ o RL elgnﬁelgg dfrf_%patggcwogp ?cmgésgng élfs Iammln receptor,
SitGWints}/alivadnirding Reotein.dtkiiA EohBy Elsstin findindergiein (EpS), EFB (FIB),
SBIf Gawem, $lfmaadrogsamt®me|esuahsé mo S¥A, FALA, BB, Cna, leB

e L
fibrigg b'ﬁ B9 PEPLEHR ERAH aﬁ%’t 1'6A8d MAfe speci fi ed proteins

may optionally be present in the inmunogenic
An DS enicotbrfositivn dompeisihg @iphastorinf lsaaERatartddHed i ected from
the %Foq}peéo'ﬂsgﬁng of laminin receptor, EbhA, EbhB, Elastin binding protein (EbpS), EFB
(FIB), CIfA, SdrC, SdrG, SdrH, autolysin, FnbA, FnbB, Cna, CIfB, FbpA, Npase, SSP-1,
SSP-2, Vitronectin binding protein, fibrinogen binding protein, coagulase, Fig and MAP.

An immunogenic composition comprising alpha toxin, IsdB and an adhesin selected from
the group consisting of laminin receptor, EbhA, EbhB, Elastin binding protein (EbpS), EFB
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descri bed above. 5 Preferred i nmunogeni ¢ conpositions

of the invention do not include the protein sequences
walceeloszierl i n W02/ 094868. Conbi nati ons of t hr B€I/EP2005/010184

proteins 10 A preferred i mmunogeni c conposition of the

i nvention contains three protein conponents in a

(Fl%?ﬁhblgéhj ?”ﬁgéﬂ@’@t@?t’ ;szsﬂ:ﬂ Frﬁ‘;‘rﬁ?\, ‘F;ﬁbB,aGﬁé; off@ FISENTING2e8} SSP-1,
A R I L e

protein). In such a conbination, the al pha toxin may
An irenurtogenic abnposidom zorhprsihgpalplge fuein, 3IAl and ladindretesgptor.ed
by introduction of point nutation(s), preferably the

H s35Leu. point nmutation. The alph oxi N-0.S present
An g epp g Earbpaih Somarng At Defy Rt Bkt ed o a
pol ysacchari de or LTA conponent of the inmunogenic
An RONEEgehic@dmpBeitbe comdrishagrbiphatoxinn sdiArariduglnB. 20 An

i mmunogeni ¢ conposition conprising al pha toxin, |sdA

and an extracel l.ul ar conponent bi ndj.n otei n

An G UREERCCPBIROEHEN GrBRI b ABT Ry A T T
receptor, SitC MhtC/ saliva binding protein, EbhA,

An ihdhogBhiaohipobitiod coipising &pha (dxip BdA dfcEEKE-(1BB).  SBI ,
autolysin, CIfA, SdrC, SdrG SdrH, Lipase GehD, SasA,

FnbA, FnpbB, Cna, ClfB, 25 FbpA, Npasg, |saAlPisA,
An igyBiioge i Comgesiion sappasing glgha it St Sicy ng
protein, fibrinogen binding protein, coagul ase, Fig
An AHHuAdBnicARMpBRIBR d6MmbAsifPEIPAS tdxirh Nsdroamy CisA.ng al pha
toxin, 1sdB and an extracel lular conponent binding
rotein selected fromthe group consjsti f lamnin
An ?‘E@@Eﬁ%f‘tc COWOS!’UP@FW@'%?'PO%?%%éﬁ%afﬁg'e‘% n, EbhA,
EbhB, El astin binding protein (EbpS), EFB (FIB), SBI
An RdthGhogeh R, coﬁgoéitio§@6@pri§%ﬁph§iﬁ>dﬁ, 1ddApasEF D, SasA,
FnbA, "FnbB, a, CfB, pA, Npase, |saAl PisA SsaA,
EPB, SSP-1, SSP-2, HBP, Vitronectin binding protein,
An mrBYRqeSHiEFopIRegitiag CPMBTiEng alPha I 43k and ePagNESRP. 35
An i mmunogeni ¢ conposition conprising al pha toxin,
icdrHRRD| i81RG 8Phh tAM, 14drear] PigP
An Lﬁ@?ﬁéﬁ%&of | g%h%ioﬁﬁbgﬁéép?or, e B e ast i n
bi nding protein (EbpS), EFB (FIB), CIfA SdrC, SdrG
An BamEogRHCHIoyRANS oF SBMPTiERg BIPhaRXin. ¢39EandBEN. Npase,
SSP-1, SSP-2, Vitronectin binding protein, fibrinogen
Qi dditi i 1d 48r@\n
Anﬁﬁﬂgﬁ ggﬁ%c céﬁ%@@???%hgﬁgﬁﬁﬁ?g?ﬁgqﬁyﬁﬁ% ?@%in, | sdB
and an adhesin selected from the ?roup consi sting of
An iramiimogenicecsspnasition EomarisiEd aRha txis sdh anhiiAfg protein
(EbpS), EFB 30 WD 2006/ 032472 PCT/ EP2005/ 010184

An &%m%eﬁ&tggg@&ﬂmﬁ%@m@%&f Sords; SdrH, FnbA, FnbB,

An immunogenic composition comprising IsaA and IsdB.
An immunogenic composition comprising IsaA and IsdA.
An immunogenic composition comprising IsaA and SdrC.

An immunogenic composition comprising IsaA and Ebh or fragment thereof as described
above.

31



10

15

20

25

30

35

SSP-2, Vitronectin binding protein, fibrinogen binding
protein, coagulase, Fig and MAP. An i mrunogenic

W@ 0vp033472 on conpri sing al pha toxin, |IsdA and PEIEPR2005/010184
receptor. 5 An inmrunogeni c conposition conprising
al pha toxin, IsdA and EbhA.  An i mmunogenic

AnGRRRASYHEi® BorheeaMdnSdonthrigIng IBbi bRk 8BsC.| SdA and EbhB. 10
An i nmunogeni ¢ conposition conprising al pha toxin,

| sdA and EbpS. An i mmu enic co ition comprisin
SRR BB Eos RS § HRrSLeSorS dosorer
abowerposi ti on conprising al pha toxin, I1sdA and SdrG 15

An i nunogeni ¢ conposition conprising al pha toxin,

AR RPN SRR BB

ngEOSi tion conprising alpha toxin, |sdA and FnbA. An
Selaestinagehantigensoexpressed ipdifergntclonalklineagessda

and coagul ase. An i mmunogeni ¢ conposition conpri sing

| ph in, |sdA Fi 25 An i n ni c .

An D BB Ut oSG ARG BT RO BUAT A aprtatien stgure o
StdprpleBaGEs iatral3rshowkd vatablopiesérdend valiphee §endsin nhsiek

and. Sdrg. .30 An inmunogeni ¢ conposition conprising
PORY %H)gsto Ri AUCHEJA and MAP. An i nmunogeni ¢ compositi on

conprising |IsaA and Sbhi. An i mmunogeni c conposition

i.sing, | d, IsdB. 35 An i [ .

ATEOR T PG S PENHE et =t RS TR Forahinrsgen ere
sharMadsd Higlein pesvalent Bovgh bissdlA200mdinfsbt (Ghmdf. 6811):345-52). Alpha-
he#ﬂ%ﬂ%mﬁﬁgﬁs n(2 ilggilaggéﬁgig%zfﬁ%%béc?@aga%a%%} AO{clfA) were
sh&a0w/ W_égé’ntH?CfﬁoERﬁ‘_Ql@éYsglﬁﬁawlfégaf&élesémﬁ@@wéntity, suggesting an
. conpeEsi ti conpri. si.n ! rC, | 0
mgEBE Bl pdRes OBl Rdhein il et BbRtisks foorihahtls chRf ngeet
Imrare]n.C@ﬁt)fMBe&Q_ ). Mmefcﬁ/_.er,_facédi\’;jir@TAtU m’gg_edstimetggrngos itl’(di d]@tribﬂtions of

t he,_j nvention conprisin aA, i qr r el ection
by Ol CPERNESE Sar ek 1 (bl oINS dp diosion); FE AgRtamarioxin),
alphaadrsansd loh dppearedcsibe aneted tothe uhesring aeiatsBudtire suggesting
cor{SIeJe?églg ﬂoWzlc}ntc]alttrgﬁs@PQHLgstel goenneg.t ructure of

In contrary, other virulence genes such as fibronectin binding protein B (fnbB), beta-
hemolysin (hlb), collagen binding protein (cna), TSST-1 (tst) and methicillin resistance
gene (mecA) are strongly associated with specific lineages (Booth et al., 2001 Infect
Immun. 69(1):345-52). Similarly, Peacock et al. 2002 (Infect Immun. 70(9):4987-96)
showed that the distributions of the enterotoxins, tst, the exfolatins (eta and etb), beta-
and delta-toxins, the sdr genes (sdrD, sdrE and bbp), cna, ebpS and efb within the
population are all highly significantly related to MLST-derived clonal complexes.

MLST data provide no evidence that strains responsible for nosocomial disease represent
a distinct subpopulation from strains causing community-acquired disease or strains
recovered from asymptomatic carriers (Feil et al., 2003 J Bacteriol. 185(11):3307-16).

Preferred immunogenic compositions of the invention are effective against staphylococci
from different clonal lineages.
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St aphyl ococcus aureus showed vari abl e presence of
virul ence genes in natural populations of S. aureus.
w@awa®3wlt ni cal isol ates of Staphyl ococcus aur BOFEPEDS/010184

| east five clonal |ineages were 15 shown to be highly
preval ent (Booth et al., 2001 Infect | nmmun.
69(1): 345 52). Al pha- henolysin (hla)
In o}néce{ rﬁ. ﬁ\ |Q'Je:ﬂle%8’tbg lﬁbl%ﬂ%ﬁ‘bf‘)saﬁ thlea t 1 protein
thatt‘ﬁ@XPE?éF L bt s o S, B 3G, o 8 brolns nciuce

alpr@u@ga@ysmgh/ah flbrompgm Binding giretei At(ﬁé&é q@do@l@mn@gufﬁctphé (cifA),
coa§libyé, \spla, ﬁfapSpvlﬁ(H’bﬁtm \(Feaink |elkozldin), BQQgamniesiokin) and ica. We
hav @Qéniderg@ )imgﬂ‘t]]ﬁoégr%ma §@\fr%'h Rﬂgnguﬁ) RE®EBF et al 2001,

J. 1iiget O rSinin “t'tggﬁit APRA SPOIflE (), Ssaa, Ebps,

SaSFe(!ﬂ@@h@ gt ﬁl)200ﬁl Mqug%i Y 188 %3) Eféﬁ%’ﬂh%)s S8k GIfByriadA.dadB, FnbB,
NpadppEBPeHo@ sl hindind pratdintih 14dB2PisBdeoteyik ey at FERE Immuno. Med.

Muc'%‘bf Q@@G”Z‘Q St%@ﬂ@éékﬂ@?o&mf@%‘t'ad%@b' mud\'r/'%bléewﬂb EARNRREI, SasD
o, B2 Miapbloot Wﬁd?ﬁ%) SPEHcRelE W) Bl ek iR bangy 14
643h AYRPSIMPTERYTBY A!':Jcﬁ{sc?@ apf ﬁ'é}’ﬂg”ufﬂlﬁ%l n (cna),

TSST-1 (tst) and nethicillin resistance gene (mech)
In aﬂre@teﬁfah@é@h%oéiﬁ%@'@éﬁﬂow drBtefRaMHiEN Grd xpesezes i Brfefdht sets of

clon%‘ ;%il;i %Oﬂ‘gc’ddgggrgghz }rmrn nﬁ:%c;lr%p% 5&)1‘55?1@ eﬁlﬁ“referably

tiphat" #'HigeRT I aw.%hgnwn% HESRATER T B B drporated that is
eﬁep’eme agaimst mdtipleationad straing, mest peefenpblyrgeinst ahelonal stains. Preferred

confiidtiond miuds FribBeargidsetgtsmesy<is FnbB sy Enarithbi@og)d T88®,1, FnbB
andem§AaFHb§f%?\d"“55r}ﬂi r\:r{éjge and st%‘?ﬁuh%a %dalléﬁp@' FnbB SRLYEmD, beta-

n
oL RE ey BT, PR Tl Bl Ee i P megh, beta-
haem@ﬁtﬁngn%l%irporbefﬁa@wiv%m adsedde heigphagmalysingand EbpS, beta-
haed‘ldﬂlsimﬁﬂid Etﬂ)pmwhrad TSSTET, C(IheSﬁm(ﬁm’G!EAC@mala‘l@ SdrD, Cna and SdrF,

Cnacgmzebé YR 9HY =9l ﬁé@aa%%d%e@t eSS 2h@CE! §8STI08Ad SdrF,

TSl g‘ﬁ@gc)%s " 'nggéfpﬁ RGN 486 ?%N%QR bl S8 f1ebRland Ebps.
Me%ﬁ% fa,i SR and SHEF, |$ﬂ7@rﬁ"'ido‘1:=pp§r §d€pf%'lﬁ E% 2Yi 3k EbpS, SdrF

andsfapdnd, Gbp8 @nd Efs.om di f ferent cl onal |ineages. 32 WO
2006/ 032472 PCT/ EP2005/ 010184 I n one errbodl ment this

ve i ncl u e
Thel eoéét%rrfg g%ﬁt'oncshaes?'go é paﬁg\é%ergayn%o ?ﬁat 4h gpditional
CO”W&BN?W@@@@@F’ beldvanpl es of such proteins i ncI ude
al pha- henol ysin (hla), fibronectin-binding protein A

Selddtih o@%t@éﬁ@'@?ﬁr@%@b@l ddrif |(ﬁvfﬁere5|tfghr®wﬂhaphaséea

map, pvl (Panton-Valentine Ieu ocidin

(gamma-toxin) and ica. W have al so |dent|f|ed
Stanbhmmvc@icgﬁ Hooh ABCexRoARBtR grewth mrape ding| Wieh a(Rarfigular set of
proteinsakill 220dxpresbed] Mhegd incldds . mdr83 of th@%dracélﬁliﬁrmdmponent binding

prot%%%‘é‘?‘ziafa?ﬁg%ér%rotle éﬁb I\ﬁ peft ﬂtbacis ERRStaphylococci

-eXpgjenti qthgse pgat)g w[1 'rovﬁ %%sow% rb@fgp’axpression is
mothbated sMahxo abithelipotejms oexpressed , durisg Bhei Q;@oomiiraé@zov@h Rilase are
downEMaulater Wperddedother proteins, such as enzymes and most toxins, including

alpha toxin, are expressed at higher levels.

Preferred immunogenic compositions of the invention comprise a protein expressed at
higher levels during the exponential growth phase and a protein expressed at higher
levels during the post-exponential phase.
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10 M crob. 2000, 29; 145), SasH (Roche et at 2003,

M crobi ol ogy 149; 643), MRPI, SasD (Roche et at 2003,
wob@eobi4ot ogy 149; 643), SasH (Roche et al 200BCT/EP2005/010184

M crobi ol ogy 149; 643), aureolysin precursor

(AUR) / Seppl and novel autolysin. In an alternative

enbodi nent, 2 or nore proteins which are expressed in
wdiffere f . ' ILpgc! - ;
righig il RSN 1 pyed 3 L RiaT Hb Rl ot bRE pHAREIH cbmparison
withpepthes BPgse-t he conbi nation of antigens will allow an

i mmune response to be generated that is effective

In 339?éfé}$%d '@l\’HlHohl%éht,lcih@ni?f{_mtﬂdgéhiﬁseonﬁﬁb%ttioﬁréff @eallention comprises
agai nst_a onal _stains. pPreferred . c i
aiorBdl e et by CHRORG o R AV FRE. Fro. ca
and 4By o1 a tieRppPries REPIBC A, FnbB and SdrD, FnbB and SdrF,
FnbB and EbpS, FnbB and Efb, beta 20 haenol ysin and
Mor: A Je%gng)f‘gt'j&ﬁﬂ@ns%§ 'agoih%rlgﬁg %55:;@ orlgbehaen by ianproféh selected
fromyi i 0r B, SR aERG Ry EiNa Ao Sigi R aRTNdd ofign, Elastin
bindizrchprogzia (BbrP)TEER(K1B).CRRl. aHiglste KFACRE GrrfrSa eeiH. crasA, FnbA,
Fnb8ncCIE]r FopA, ONpase) dsEPBA, Bea/gnBPES ISSPFESESP-2nHBRe Atronectin

; - ki@ - TESTzid A ERRSy inant
bin S%O}elg’ngb t?;”%?%ig;%ﬁ&@% %?dluiasg, %%gaé%rlz MECA %oléjcogmlr:
AB%' %ﬁ@ap%wﬁ TP e B S PR G EEpna Ssah.
SdeD and Efb, SdrF and EbpS, SdrF and Efb, and, EbpS
In td dolmbatidite desorbed mBdve; ahbialiia toris rdep bei depdtiedligwe chemically
t ; g,n@dﬂj %Sl%r i
det%‘{g?ég\?% %ﬁ%ﬁ%%nﬁg?}q %\g}n{’ﬁé ggﬁésm%g&pr essed L%ﬁlrl ng doRR8ccharide
as qgseiRgdh/o%r owt h phases St aphyl ococci go though an &
exponential growh phase during which a particul ar set
Pokyfsacm‘rmmles will be expressed. These include many of

the extracel |l ul ar conponent binding 35 proteins and

transporter proteins. After a period of exponenti al
Thegw:ﬁggeﬂwﬁecgpmaﬁ@gnécgcwp my@rq}&nt preferably ?(uﬁher comprise capsular

polysasthaeikes inehidirg omeh as odeiof R \(Wise kngwows PNAGE biogler S. aureus
Typéwdta%mf gt YNPESSERIR HolyBacdrReUE aahexbrt _Bsblré)bio@FmMLseT%pe I, and/or
rot ej,n X 3¢ exponential gro phase
Typgﬂ'ga“dé%rm%?E@ﬁ?@%%ga&gﬁéé%gén&&‘fher proteins, such as
enzynes and nost toxins, including alpha toxin, are
PIA€RNAESsed at higher |levels. 40 Preferred i nmunogenic

conpositions of the invention conprise a protein

s e S b Lo S BRERl ur
as RA, RIA ene Shdseredhp sa@rtqhamigah gttty —IF2NAp Maie/ldsustzal Vaccine
22; PSTI-BERR 0QB0H.0 dérefordl ¢leerteinevielAs orr PNAG dneotripasdesvell these

polyRhcERIPHES Bt QyoR&EAdritdsIitBied froftReMnase in conparison

PIA is a polysaccharide intercellular adhesin and is composed of a polymer of B-(1 —6)-
linked glucosamine substituted with N-acetyl and O-succinyl constituents. This
polysaccharide is present in both S.aureus and S. epidermidis and can be isolated from
either source (Joyce et al 2003, Carbohydrate Research 338; 903; Maira-Litran et al 2002,
Infect. Imun. 70; 4433). For example, PNAG may be isolated from S. aureus strain MN8m
(WO 04/43407).
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with the other phase. 5 In a preferred enbodi nent, the

I munogeni ¢ conposition of the invention conprises
w@bk@ha3oxi n and an extracel |l ul ar conponent bi Pdi/RB2005/010184

protein (preferably FnbA, FnbB, CIfA and CIfB) or a

transporter protein. More preferably it conprises
PIAGHARA R IS, Wpidehdidd isld RASEaIGeINetiBH: 6f tﬁb?xhe!mi.s responsible for

C . I K )
med B EReRbe alnesiRiabd BrBaY BB Ens 55 AgbRithg colony from
the BP$idi MPYSESERWSEEbPS), EFB (FIB), SBI, autol ysin,

CIfA SdrC, SdrG SdrH, SasA, FnbA, FnbB, CfB, FbpA,
Thev&ﬂ%cc}haﬁ@%/ BleGiBusiPKAdwn BEB oS8R utcind$R(12.> BiBRicosamine (PNSG)
was 're%{eﬂﬁ&ﬁ%hbﬂn rﬁ't r{g'ﬁb%ﬁpt gte‘%ég@ﬁﬁé' erdcﬂﬁ’gesﬂﬂ&! f?g' i'agntg\ig&tion of N-

protein,” coagul ase, Fi g an I"mmunodom_nant
suceipyalRoWaR ncoree AMajraditrang) 212002 s S I 78; 4433)\jherefore the
polyaBE:Haridas foymially , kndaym aasd PEESHA. andl 5iovn folved clontbien®NAdhsis also

encHfPasddas e piche al pha toxin may be genetically or
chemcall'y detoxified as descri bed above and may be

unco&rlqugat ed or conjugated to pol ysaccharide as
PIAJeE dmpebsvel diteren sizascyaidng dosn ov 40AAsdgestween 75 and
400&DaMO HEtweens! 0odind TekDanteelligosacchmriekes catvippsédiot tyeto 30 repeat units

(of ﬁgﬁ"p—'}e)slﬁlkﬁéFb’?&’éo@émir@‘)&l}b%%gaa&vlﬂq‘Niaéeﬂﬁ' Al B%RBRyIOonstituents).
A e %f E%A fy%l S Iﬁ%)\/vnr @S PN%E%ri end/or 3 QUIPYR i nogenic
nvrsEE QU BIPSYSECRETOR IS AUBSRRCIPOr RS AT (e SRnInod

conosiiph é the Hiventiafp doweverrisise of PyemdYda s RIRtENSH Fizke may be
achldvked agpany afetiioal Wisavac irathedert, B AnstdidaGy hicrofuidieation, ultrasonic
P e [ I rface
e oL SRRl egte Smaoamentony |

are the sane chemical entity - PNAG (Maira-Litran et

Prefeirredzstzsi mege0f PIS IPNAT) a(¢0499kDar 4er30kPa, 30185kBianP0-300kDs,

50-Ph kD arANE D Goepasses all these pol ysacchari des or
ol i gosacchari des derived fromthem PIAis a

pol ysaccharide intercell ul adhesin and i s, G osed .
P'%@%%F%Pv%ﬂ'ﬁﬁf?”i d_eggae_oggcqwﬁp@ddtéq SR: ag%ﬁﬂ%ﬂ@n on the amino
grospbby acetated Pih prodicad it yilro inalmoskiytly. sugtitudes onianiem geoups (95-
100%0). RlteRRIVARCE NRBLEGIate PIAETNAG) Rah Wchused @S |6880than 60%,

y ] 0 0, 0 be,| | .

B PSS sy o0y o0l LB 1D i i

(PN@&#)r is-Rreternsd siceaongestylatedrgritopes oifiNAG @re pifeint af gpediating

opsexiarkilirey of B pesitivechactzoib apreterably B Sureasapdior St epidermidis. Most

pre@?@df% F’gﬁ%?é@éj@é\gg%s L8783 e ioer WORDE I 73D0KDa and is deacetylated
8 %¢Bn

o LR MR8, e S A R Pt

I'STrespon
for

The term deacetylated PNAG (dPNAG) refers to a PNAG polysaccharide or
oligosaccharide in which less than 60%, 50%, 40%, 30%, 20% or 10% of the amino
agroups are acetylated.

In an embodiment, PNAG is a deaceylated to form dPNAG by chemically treating the
native polysaccharide. For example, the native PNAG is treated with a basic solution such
that the pH rises to above 10. For instance the PNAG is treated with 0.1-5M, 0.2-4M, 0.3-
3M, 0.5-2M, 0.75-1.5M or 1M NaOH , KOH or NH4OH. Treatment is for at least 10 or 30
minutes, or 1, 2, 3, 4, 5, 10, 15 or 20 hours at a temperature of 20-100, 25-80, 30-60 or

30-50 or 35-45 °C. dPNAG may be prepared as described in WO 04/43405.
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nmedi ati ng cell-cell adhesion and probably al so
functions to shield the growing colony from the
whoemb/03247Tune response. 5 The pol ysacchari de PCT/EP2005/010184
previ ously known as poly-Nsuccinyl-j3-(1
-*6) - gl ucosani ne (PNSG was recently shown not to
Thehgolgsachiariie (s dheddest frudhauiremsihegania lsempgagitien fof dhag ilnvention are

I n e Li
el RHEEREY Th.,8" B BESKH 3k pEbga  HEleA! & dbmatively
uncpylgesedchari de formally known as PNSG and now found to
be PNAG is al so enconpassed by the termPIA 10 PIA
(or PNAG rray be of dlfferent si zes varying from over
Typd 6GkDal vpe ShiwsaechariBes ea to between 10 and
75kDa to oligosaccharides conposed of up to 30 repeat

Mo#\drytrﬁ%ﬁ_ 5f°§ tagn%ug ]tgatd@usg |%§{fiorg|nuﬁ'{éﬁac§9n@n %HR&F 8d0r Type 8

pO'Yéﬁth?Ad?folAF?WPé? Iy §9 %0t m@b%tmel ee&ﬁn W?fﬁ'y 30%
are aypé BriThe genctares5ofchymeds ahd dwpefd ¢dpsulanpelysaasharide antigens are

desEﬁB@VﬁrMé}e% &€ aPEaPBRYdrafdkiRBs.| 1P ek ¢ IR -andl FduRtleMBtyal lnfect

oty ¢80 008 $§w%%°s.’%cﬁg%w‘§q%“ﬂ|% o By g i

cane uspd thivirpduge %F@WQ@&QVW@ sjrichyes weiegppoed as
EP497525). Preferred size ranges of PIA (PNAG are
Typég 400kDa, 40-300kDa, 50-35CkDa, 60-300kDa, 20
0- 25CkDa and 60 200kDa. PI A (PNAG) can have different

ree of acet | ation due_t bstltu_hg @\ {he am no
"’4@'9 Cé(?&’ )41 “Pﬁk\“r}r'é 3T BUGNACH Tt
fully substltut ed on am no groups (95- 100%.
Typ gternatively, a deacetylated PIA (PNAG can be used
aving less than 60% 25 preferably | ess than 50%

0% 30% 00/ 10% acet yl tyl at ed
—’3ﬁ"l3715 N?&@f‘(‘ﬁ r(é?’_e‘?’} &g g'ﬂ‘?@gc(ﬁ 'ﬁg)ég'@c eﬂ‘&?’g‘ﬁﬁe—f t opes
of PNAG are eff| cient at mediating opsonic killing of
RedehfM(Rakst CYBoRAFER! Rasedttef310a0097-$1 O@E{Eﬁ@%g NMIR 0$peStroscopy

$Alg)erm€dé tol\/bst preferably, the PIA has a
revig ®h°40kDa and 300kDa and is deacetylated so

that | ess than 60% 50% 40% 30% or 20% of am no
Typgrsoups are acetylated. 30 The term deacetyl ated PNAG
(dPNAG) refers to a PNAG pol ysacchari de or

—~ o R P S hE oA I AR ] 5

an enbodi ment, PNAG is a deaceylated to form dPNAG by
Typel®em cally treating the native polysaccharide. For
exarrpl e, the native PNAGis treated with a basic

€. R .9\ ar
SR R ERAATT S PSR

3M 0.5-2M 0.75-1.5Mor | M NaCH , KOH or NH4OH.
Polysaeatiarielet may eoextedctddefasn tlié)approslﬁnte siraintafsS. apreus, using method
welBkndtvn B thkOskilfed I%m ZQ)r hﬁ’éiéﬁceaés et @mREeIRUEE292:77. For example,

AT88 1%882 is aSType 5 § aureus stram and ATCC 12605 is a Type 8 S. aureus strain.

Polysaccharides are of native size or alternatively may be sized, for instance by
microfluidisation, ultrasonic irradiation or by chemical treatment. The invention also covers
oligosaccharides derived from the type 5 and 8 polysaccharides from S. aureus.
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40 30-50 or 35-45 C. dPNAG nmay be prepared as

descri bed in WD 04/43405. 35 WD 2006/ 032472
wEOnbaPR0D5/ 010184 The pol ysacchari de(s) i ncl edepdaPio05/010184

t he i mmunogeni c conposition of the invention are

preferably conjugated to a carrier protein as

The C{?|§é3 5 Brd & o@)é/a@dhaﬁbése"rﬂfmde\ﬂlelhytheum%mwtcedomﬁosﬁjdmeof the
mvelgttopagre )fjg% 'ch? gg? (ir' d carrrl mP %Hr&su%eé@ﬂed below or are

ure t “cauSe on In
alterpalively ynceniugatedType 5 or Type 8 pol ysacchari des.

Approxi mat el y 60% of human strains are Type 8 and

The #RRLAN R @drﬁpo%@%ns 3f e INRALON alldtfatfilelUsdntdiSeitHer RS or type
8 capsul ar pol ysaccharide antigens are 10

e
8pog/8§% Bé% in Moreau et al Carbohydrate Res. 201; 285
(1990) and Fournier et al Infect. |nmmun. 45; 87
S. a(rk98436 aBitdddn have FucNAcp in their repeat unit, as
wel | as ManNAcCA which can be used to introduce a

In a-Slf\m %Eé&n‘%gt gti)g T%%Fﬁl%r Y b, %REV‘&" ﬁer fFRhah¢ o%dcgr%prlses the S.

aureilsﬁﬁﬁé«nt_gﬁu@%%@qd m-U$29637b FucNAc (1 -> Type 8 20
-*3) - R—DManNAcA(4OAc) (1 -+3)-a-L-FucNAc(1

The 336 ahthidn: éﬁeﬁgﬁslan"hlr(e] %%ll?h@ob%ﬁﬁ Qroups and
spegi é’\ﬂﬁ)éé ipd og@qq?gteart% 9%%&“%& s%eé dser(mé(:c 55804.

-->4) (3- D- ManNACA- (1 -*4) a- L- FucNAc(3CAc) - (|
In an @ﬂt{o'ﬁwﬁbrﬁ%lh%@%lam@en Tyrze p&ly@@cchande which is of native size or
alterna Afofl%‘a mirofid sé'_ﬂé‘ﬁl\lﬁﬁi(a%omc irradiation or by

- -+ sacc
oo sreaf@aerftrs ;i Al 3o B e e, gom o 535
antigesi.ng nmethod well known to the skilled man, for
i nstance as descri bed in US6294177. For exanple, 35

Theg%a%ﬁgmz h%réal LR]%dS %heG\H\r § IEadorrh ﬁ.ll ﬁ‘ToCF:Qhéat@\%tlon is

ur eus, Stl‘al es are (P
preferabliy E0BLIRIERr (0alPt ERTASE IR Ay STRTGFS cRFIOY gpr are. altematively

uncomjsdaded.e by m crofl uidisation, ultrasoni c irradiation
or by chemical treat rrent The invention al so covers

e type 5 and 8

20 36 WD 2006/ 032472

PCT/ EP2005/ 010184
Strains ATCC-31432, SE-360 and SE-10 of S. epidermidis are characteristic of three

different capsular types, I, Il and Il respectively (Ichiman and Yoshida 1981, J. Appl.
Bacteriol. 51; 229). Capsular polysaccharides extracted from each serotype of S.
epidermidis constitute Type |, 1l and Ill polysaccharides. Polysaccharides may be
extracted by serval methods including the method described in US4197290 or as
described in Ichiman et al 1991, J. Appl. Bacteriol. 71; 176.

In one embodiment of the invention, the immunogenic composition comprises type |
and/or 1l and/or Ill polysaccharides or oligosaccharides from S. epidermidis.

Polysaccharides are of native size or alternatively may be sized, for instance by
microfiuidisation, ultrasonic irradiation or chemical cleavage. The invention also covers
oligosaccharides extracted from S. epidermidis strains.

These polysaccharides are unconjugated or are preferably conjugated as described
below.
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The type 5 and 8 pol ysacchari des included in the

i mmunogeni ¢ conposition of the invention are
w@e@b®srbt y conjugated to a carrier protein asPCT/EP2005/010184

descri bed bel ow or are alternatively unconjugated. 5

The i mmunogeni ¢ conpositions of the invention

alternatively contains either type 5 or type 8

@ma)ﬁéﬁ%ﬂﬂréa@ﬁ;arﬁesaureus 336 antigen 10 In an
nogenlc conposition of the
i nvention conprises the S aureus 336 ani|

Amengst Hengoiers isssgates Mithriie '36§6°fa‘?ﬂ'¥5§8i>h3&9ﬁ'gr'” yageination, s the
fact3hhi B#ﬂ?ﬁbcriﬁaﬁﬂ%@%éke?e ﬁ@?@d{)rn?mot@eﬁ@etSrtlratég"léBJ_?_ﬁhldnth\ave been
eciTl ca I n O antl podl es us
desBBERSIA GYCRE  PCCSGSaba Mo R o iR TOHRS of the
poly§§@chféﬂﬁé g@nlalrg?e @r@t@lnys:amémrwmeh vmbaibeltsys«tﬁndeatT-wl help. It is
prefﬁ{reg (tﬁqt Gh% ptgléeéqn% arlq?ﬁst gtgaéfrbthprlﬁ\?@g‘tlg%%g%h db{;’ a pro¥eln carrier
wm&r%md btrg]/ét@aaéfen‘:j ~cdl hewgldfweﬁtanme@lcmsmvemmrs which may be
ol 1 gosaccnar i S erive om
conygBarip: TARRCHRECE THA9aRS Mo teRee diaRBEER Agd Tetants toroids
(DTC @IPeFhtg70Bn®fTTt Ft%pbBM%Wt)l KByhdie LDﬁ@éteH‘I@érhUcyaﬂm wga)ednd the
0O,a carrjer prote a r|b OW Oor _ are
puried SrAn; RN i Bl P D)o P SO TONS asiiingse exoprotein A
ATC%&%?E f?lfﬂfrbnﬁheﬁaérh@;mllﬁs lrﬁ‘mlbﬂﬁdﬂpﬁle@nawlﬁlmﬁragments of any of the

i d
aboygya ARAMBTN §15P%tg? QQr h‘l‘sge'ngH%? {r@p@ﬁpts gﬁ\pré]?swg, J@ﬁpqr epitopes.
In r.iahlo%ﬁ\ﬁﬁI pkdtélnrlB?pl@gﬁiehvWilblpr(efs%iiblyr&tintamdth&(%mrd‘mal983101‘ the protein.

prolefl Pz Rt et R Heopoiu inlpiaraln Mgt 510 B1) and

is a%@féﬁ'tlaltlmhﬁm_lig@;e I, I'l and I'l'l polysacchari des.
ol ysacchari des rmy be extracted by serval nethods

i ncludi ng the nethod described in US4197290 or as
In 2darieh, igshyidtoted lpfmémgtma’%‘ be19§éd. as) carﬁprpbrot&ﬁim thiel pllysaccharide

In o of
conf g e B T o Rl dk b Sep e 2 el mgy bp used as
cardtOproteid; Ifbr RRAMBIRC GdraihindRBeptor, %lt@mlehlaﬁal biegingr grotefh, EbhA,
erm ar
el sy PRIUMIESERS B T Sef! RALSYR. V8, Y, Lipaso
GeHD A, BhilA, saiuao m:na;J bthaswA Npase, alda/am:rsm SBBAC Eem saP 1, SSP-
nventi an SO Cove ol i.gosacch

2, 1356 Y aBact BincRe” Binteln, fpiieesS g PrafRs feadRbss P, vap,
|mnﬂﬁiomsmmhaABda@napmem@om ls@Bt gh-otraraperter, Siter RIbABC transporter
alphcaort] xng(} ?a(; %thge og(lrnI ?—%%R Pnedta(\)w RNA Ill activating protein (RAP), or
fragments thereof.

A new carrier protein that would be particularly advantageous to use in the context of a
staphylococcal vaccine is staphylococcal alpha toxoid. The native form may be
conjugated to a polysaccharide since the process of conjugation reduces toxicity.
Preferably a genetically detoxified alpha toxin such as the His35Leu or His 35 Arg variants
are used as carriers since residual toxicity is lower. Alternatively the alpha tfoxin is
chemically detoxified by treatment with a cross-linking reagent, formaldehyde or
glutaraldehyde. A genetically detoxified alpha toxin is optionally chemically detoxified,
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37 WD 2006/ 032472 PCT/ EP2005/ 010184 Conj ugati on of
Pol ysacchari des Anpongst the problens associated with
wo b@e0sma7Df pol ysaccharides in vaccination, i sSPCTEP2085/010184
fact that polysaccharides per se are poor inmunogens.
Strategies, which have been designed to overcone this
prefélaaoly @fy tremtroerdgeithi 8 ictgss-linkiop ueageareformalldemglecdr gitgraldehyde to
furt ] harldetolarge protein carriers, which
”’% 88 %)§/Cé‘, ander T-cell help. It is preferredthat
the pol ysaccharides utilised in the invention are

The! p&cfkrs%@cﬂeﬁldés PR Sé 'ﬂnl@'&{ fd e céMérC;BTofé" rqyy Q}e ahy &hawﬁ ghetfod (for

exarsely By diido: 0 pOIRTE oz PHAR0T ATFDEeS U-Se PARet G 57, and

Jen%@?tetﬂeeﬂ' Q. gn@a@ﬁm {7501 PreferaBlY, d@TAFUcE’Sﬂ;% alt‘rb?ﬂ cH’é’mlstry is
ectivel §é/o§ ho e Li npet Haenocyanin ( ,

Cafrteﬁ@Ut (eeiWP Jein derivative of Tubercul | n (PPD)
Pseudononas aerugi nosa exoprotein A (rEPA), protein D

In %égénngﬁcgf@@%étﬁf%&%aﬁﬁﬂé&%g%ﬁéﬁo llta Iogy%ipfu[rjggetra%u%roborate

(CDlAP?'léJgﬁéférﬁBQ%BH o e Isner Jcly@b&ﬁrudemrbt@pﬁéomagrates The
In"particular protein fragne eer%l{)%%
CyarigHibRI FAGR §ET GPrPRIATMER T fﬁ@ }fﬁhbt | condbiante;whieh avoids
hydl‘o‘é/s%nofl t8&alalitl BéhshivetRIyatdHaRiEReTmpSntiesisd alfdwsediizae coupling
P 0 594 610 B1) and is a potential inmunogen. In

to a&éﬁﬂetrlpﬁﬁe'“st aphyl ococcal proteins may be used as
carrier protein in the polysaccharlde 20 conj ugates

of the invention. The staphylococ
Thedggﬁchgqpqgelﬁowlq{;ayegén Lyg%@y gr a iaﬁpg—zl E(LJ?BQ otr@y,ﬁP is lissolved in
ace®RRAAB!Rd dggﬁ@'io\ ﬁhﬂﬁg%lﬁ%%mﬂhe §%10Ngﬁ(ﬁ Saltiona ThenCDAB reacts with
the Bop dspupesel e GARECEAES AT S SIAPHe HopRs AR pactvation
stepsatﬁ@\ cdrfiérPprotdi® s 4daad. CAanwo Elﬁtmﬁs dpgsiae reaatAlvth the activated
saA, EPB, SSP-1, SSP- tin bindin
polyﬁa@qr@pﬁe tp,f@;m r?é‘g@ﬁurﬁ?n?ﬁvﬁ nb figk- elé{?ergg fg}g c?_q%aon a large

excOPof R chBTTY RREIP BHAGMN to ABEnEH Al Taet‘ vatéd ﬂﬁnctlbtsal Byroups. The
My2+ transporter, SitC, Ni ABC tran

Pro@l&t.lﬁ ﬂ(qq g§sseg|tamgp@(gﬁl PR/BISaLoR 'c‘f'ﬁ &qArqrpcl)ve unreacted carrier

pro@f antpriekiatalResdenits) (RAP), or fragrrents t hereof. A new
carrier protein that would be particularly

advant ageous to use in the context of a 30
Corﬁ_ LBy | RFAEEBl IH\ﬁtﬂ\?ésnﬁ’oUQCIﬁQ @p&uvéowmcag@l b@t{/vsbm thexairiér protein

he native form nma afed to.a p r
ands PAYESHE i OB % SRR alS0n 7% G0bls ulTas (GBS fray be
intrédREE baietnand eaab! @@{durya.d@tr@moﬁysedcmhp@a t oxin such

as the H s35Leu or His 35 Arg variants are used as

carriers since residual toxicity is |ower.
PrfeciotT st PrAuREsRnPS, CoRorRIE T8 Y | cagent.

f or mal dehyde or 35 gl utaral dehyde. A genetically
In qdjz)%%érlr;cgl gg\b%d%ge %hen lr%vsénp c?n &h%nl%rh no%%%nc co%pLé’smon provides an
effective immune response against more than one strain of staphylococci, preferably
against strains from both S.aureus and S. epidermidis. More preferably, a protective
immune response is generated against type 5 and 8 serotypes of S. aureus. More
preferably, a protective immune response is generated against multiple strains of S.
epidermidis, for instance from strains of at least two of serotypes I, Il and Il of S.
epidermidis.
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WD 2006/ 032472 PCT/ EP2005/ 010184 preferably by

treatnment with a cross-Ilinking reagent, fornmaldehyde
w@eooglosa4ar al dehyde to further reduce toxicityPCRR2005/010184

pol ysaccharides may be linked to the carrier

protein(s) by any known nethod (for 5 exanple, by

Likhite, U S Patent 4,372,945 by Arnor et al., U S.

P t; Ruent |
One, BhER g Ml penE Rt RAI NS indnton e o PR} e
infectians ibwmtatlog@eowgwspjawsytmem (P stagreit ésydifigulhic grgurately

T ! d theref
prec{(g?\rg@?f] u%t?gﬁ(oratcgéln%aé({%%ﬁ%%%ﬁt' W"?é’?a ngsﬁset A |s erefore
advariegepyst ieeinosulate pih ya yectiag itorl- lpr‘éﬁpélbl@ e @jet]@ratlr&s an effective

ps&dior med under
nmm-ﬂn g%sﬁ)ég%gﬁé r%q’?fa'ﬁ %tlkag%s&%w 2’?? avclal ds hydrolysis

of the al kaline sensitive polysaccharides. This
An éﬁé&b@%ﬁlugél ﬁéé&bngie [ EGLeifeAUWR ER%mmiuRe @e%n%é %at g|ves S|gn|f|cant

protein pol ysacc arlde i's solubilized 1 n wat
proteetion ig & Mmagsesehallengsmmodelar quonmpglggp%@@ls fassay as descrlbed in the

0 dESlIsat EhMiehGe thdel, f that of
exafi gL et GREISPATC i 4 PRI tioh e e, for fsiance that o
examyl@r%nwde@n@@ B8 apfinerease il eddditaini epmrasispp Mithacarrier inoculated
mlcg%?%ﬂeeas?sib%, &0% tﬁf%“ﬂﬁ)"/@% g8 nlﬁéa%Pprdt@&oﬁ% rd Bbtton rat
rotein s groups of sl ne react
chaltelmgeanvcﬂe}ai%mstweytbat:@fr@ﬁmme Boist @?fmﬁdrﬁsl %é’@?r@ése 'n the mean
obs&¥R B3k U/r%‘se 6f beleds8080 gagi% ngo%e&y@% 8R.90%,. |'ﬁ’€é3%rezs@nce of
excess of glycine is then added to guench residu
opsersing anéepdiesis knewato epralge W'ﬁFtPéOteﬁr%\d therefpee %'%fﬂpant protection
is inBR3RAG)! 5 H8HAN:AirdIRL LABERAANOCANIEIE 16%, 20UPE8%, 70% or 90%
unreact’ed carrier proteln and residual reagents.
in acopsangahagreygasist agsavlfor inplansa/ bt graxaiPleng a direct

Ilnkage bet ween the carrier proteln 25 and

pol ysaccharide. Optionally a spacer (such as ad|
Sevan*ah;oﬁrth@@rqtﬁmnlryclwlyg remunedanggrittedB etfavééﬁrt%@ A activating
prot‘éﬁ’lr [bﬁﬁmr@rr dis A8fC LISEARAY %‘éﬁh EBhﬂEthr @bﬁgtérﬂnAap are well

aureus and S. epidermd referred

con%em@u pawveenc$. aums.awe%tem‘ermr%s amﬁ@@eﬁu % shows that IsaA, CIfA,
|sds3 Os'e?es iz ,QnFrﬁ’JdAVéH@%bF‘E‘an s&ﬁ&&ﬂel ¥ 8rds8IEARivE BHRRIAE Gesponse (fro

al nst nore han one straln of st aphyl OCOCCI
examp@f @rpawpyctwadaﬁtwg@n gt leapiheng Soaiisystand. alupasiconend. epidermidis

straﬁﬂz slar B lcSwelMBsieRle gfkfé'i\ﬁ&lnyS FurBL®LRES. \égldehﬂ%%d is capable

sponse I's generated against type 5 and 8 serotypes
of ingiliciBy azaipsfuRrotavlYRIMMURE eFBRISP; a protective immune
response i s generated against nmultiple strains of S.
35 epidermdis, for instance fromstrains of at |east _
Thetefpredh asprefarigseembodimenta e immunsgesic cagpogisippicdthe ingention will

com\éﬁsnggl thied of B! 6%0%@1;2@%‘?1’15 ﬁ@fe%?y ﬂfrthtep%ompnsmg PIA

nogeni ¢ composition of the invention'is to prevent
(PNﬁ@ocom al

Polynucleotide vaccines

in a further aspect, the present invention relates to the use of the polynucleotides of Figure 2
in the treatment, prevention or diagnosis of staphylococcal infection. Such polynucleotides

include isolated polynucleotides comprising a nucleotide sequence encoding a polypeptide
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i nfections by inoculating prior to hospital treatnent.

At this stage, it is difficult to accurately predict
wokioslo3zraphyl ococcal strains the patient w | | POEEP2005/010184

exposed to. It is therefore 5 advantageous to

i noculate with a vaccine that is capable of generati n?
whicirhesfat ast 1036 identituneefecahhoaideass §ainidentiarmeapreferabivg least
90% d]eﬁﬁtggm H?)?é’ﬁr%‘feraﬁg a‘r? eggtgéndg)é ﬁ{eh[ﬁ?%ﬁgée gr%&%%%ﬁi ée%uence of
Figyse 6t @et thereritire engtbues élecﬂeauermegéw ﬂmcrégardr polypep’udes whlch have at
Ieas?@?‘% '&%‘P&H@%gé? Mlﬁﬂl?' ref@red vn tt‘?o%@%ﬁté? Rabibd 8% |d]e9|}|tg are more

exanple cant protection in a nouse chal
hightyoeteterred, candltirmteamtheattldeat 9%k idextisnareemsst highlerefered. as

an increase in the LD50 in conparison with carrier

i noculated mce of at |least 10% 20% 50% 100% or
Furth@gsalynSclgelides daat fing piditycio theppresent inveaiondnclyde: isolated

polygg@%xjﬁggg ggrﬂgr‘ijsﬁjx a hdedts tst@t'l;;l%‘ﬁcé hat hé%L t?é‘é%ﬁ’d)% identityS preferably

crease I n e nean serv
at ldest®Puidendty, oforeapreferably ai Bast 3G64dentity, vet @%r@ PrejersplyFideast
5°/§ @?ﬁ@p Ct§ aq{ucl%ﬁtlc%?%%g%rﬁegﬂwce&h%ngdt?g o\; ﬁeﬁrﬁ%}“@oﬂ Gver the entire
codipg oegiart. iirothis regardmplyaprl@dtldw whighdeve g§l§a$tr97f’/m§lentlty are highly
prei%ﬁ&'i Wh'll&lth&%lﬁﬂﬂq éffleag{ 98- Q@%tldél-ngtf’a{@%é?e ﬁ]?ﬁf Fé?e/ é?)‘" al%)ﬂ%se with
I'n dn opsono tosI s assa ance t of
at lezg b9 EieﬁtitySMp@tlhlgiﬂy praterpd.ot ei ns i ncl udi ng
I mmunodom nant ABC transporter, RNA IIl activating 20
protein, Lam nin receptors, SitC, |saAlPisA SsaA,
Othﬁmwnﬂdhaldesmwdén%plaiafﬁ) pelyrucigefies W@W@n%%@ gequence

whnﬁ\ ﬁ%ﬁg%si'?g%%%gﬁy %3%f§a@l_|artzéb§}: ﬁ A i 3/8 n?c{?@\g@erf]ér}é%/ at least
90% istentityt yet mare prafenablet ispst QWe@tlwe@dbﬁs“;@qwerws of figure 1. In

this?%%@{p%lyﬁﬁ&?&fd ﬁ@lcﬁ%a@ erm 9‘?‘% |Jié?ﬁ‘i§;ar@ﬂ%h§ Kré‘ﬁéfr@él‘%hilst

thosgakith af teastP8reePs b@&nﬂé’eﬁﬂe mor%nbngblm @reéﬁ?rtﬁdsan%tb\oa% Wit @ lgast 99%
Pf Ve
o b TR B! SHTSHOAE 8 PERASHH i
or re@mhmambmmg@larmsr@dng@sand wneddor lmﬁwnISﬁWh(tse@riorvﬁmmple Wolff et.
] r I 510 L
al., %8@?6%%@/ 1t4‘é$ 14%@& r?pd;"?és{. al2h. EBJR M?gm%%g 1860$1996); Doe et.
al., PtﬂCyNaM:IP@ad i 9€5a9(558ﬁ3§§3 (Y998))f urt her aspect, the
present invention relates to the use of the
pol ynucl eotides of Figure 2 in the treatnent,
Thepresentiriventian also apvisies @ raiclein agithgnensinacihe afare@epiiangd proteins
of tl%‘ﬁn%s%llwéﬂﬁ%ﬁ%d e usé%n Hé@'ch‘\@ew > e?ér?e‘?d embodiment isolated
ucleotides conprising a nuc de sequence
polmmckedtldﬂy aa:cp@llrggof@;ﬁhe myenm gy Q@@Ieglesmmed (coding or antisense)

or JD gt;{ %?r%&ﬁé;& %319 ?S?éﬁgh@rtpgﬁoﬁmetcdl@@& s%ﬂ/éti’c)jgf‘lﬁN{/\Yﬂolecules

era dentit nor e referab
Addutmet codd@Reri rdmqutrw segigencasmeayh buf r@equ& ber preser¥ivithisng
polyn%%f&) (?] of tB H%% loﬁcl' r?&qggféﬁ%n%odlrﬁérﬁH rtﬁe bresent
e en € sequence.

mverélgapd:)wqg@mpb/@ppheq@@ Wﬁamq; hexing sapstantial |dent|ty to the sequences
disclosed herein in figure 2; those comprising at least 70% sequence identity, preferably

at least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% or higher, sequence identity

compared to a polynucleotide sequence of this invention using the methods described

herein, (e.g., BLAST analysis using standard parameters). In a related embodiment, the

isolated polynucleotide of the invention will comprise a nucleotide sequence encoding a
41



10

15

20

25

30

35

| east 97% identity are highly preferred, whilst those
wth at |east 98-99% identity are nore 5 highly
wee@bosxerl, and those with at | east 99% i dent i PET/BPE05/010184
nmost highly preferred. Further polynucleotides that
find utility in the present invention include isolated
polypemt;deutxatdmsuad Essttps ireieraphn 95t cndatbiode l@@ﬁuembe ahno acid
f
seq Jﬂ%%e%tf F )g%lﬁesno roglgr/‘ﬁrﬂglgegﬂgéblk}{g Q)rf? sgé?@rg% gﬁ? ?f‘c%/r’aslajet/ﬂeotlde
sequanice cpmpfesnetidry tcasald mﬁteqml%%eqﬁéﬂt it y, to a
nucl eoti de sequence encoding a protein of the
i nvention over the entire coding region. In this
Thefiregatich alpolcgmaripiates e sisaif polymmlastides woigh@r@gomplementary to
Ne ot ferred, whilst those with at
a"ﬂ} ggblé% g&&dqggp®¥?gﬁ£§e nmore highly preferred, and
t hose MAth at | east 99%identity are nost highly
Theﬂ{v%ﬁff‘c!r( ?r%gd& F&?{hefi@le%ﬁa%&%ht‘ifé bcgwu‘d%%udes&'tﬁé fAdention
nuc es conprising a nucl eotide sequence
whlquhHm amrmaieradéagtsumg%haé sane inpRETogealb Pyopgrties &g &t
% | re preferably at |l east 90% i dentity,
pOWﬁ@#&ﬁggng@M?%fgb|y at | east 95% i dentity, to the
sequences of figure 1. In this regard,

The@r‘ﬂ}e\tﬁlp&?la ;p é\wmg uB8¥%ea %Blgh@@é&tﬁ%%ﬁbb(ﬂﬁ@tahWm@ﬁ&oglcm

erre | east
fragm@ehoﬁ a yor@tele ofrbigarehi g |h§rem®f@e detineda Apor IoptEnRIpteH agg the use

of sucerfﬁérﬁjn??r{% 4Gt hARY el R erfid Sty Bir@cflé‘ésft sgout%@%i

fide can be 1nserted In a sult | asm d
preferabtyemcbeaat abeut 7Ricanst mard raferaidy a&leaﬂ@bggte‘ip% @f the level of

mn{yﬁl}&%@ g&wg gl(? ?@8&&@&%?@& e\ﬁl%cfiéd & a po@hucleo?ﬁib%@e@ence
set fogih:il 5BBrelB60 (1996); Doe et. al. Proc hbtl Acad.

Sci. 93:8578-8583 (1996)). 25 The present i nvention

al so provides a nucleic acid encoding the
Polypleptidmiragmente iorpiseaerarding ¢¢ theriavestion eraferahlycrmpsise ahigast
abobpg,' 10 Lfgezd QF Mgl 'of 486 c%f{ @u@u?éﬁfn%refcﬁﬂ 6'RBRY, IRRflding all

ol at ynucl eot | according to the |nvent|on

lntema@dlaie lmgﬁ@a ot 3 ppliperdide (CoTwOREoD ﬁetafﬂ'tth Beligie puctyas those set forth
abc)gguble stranded, and nmay be DNA (genom c, cDNA or

synthetic) or RNA nol ecules. Additional coding or

non-codi ng sequences may, but need not, be present

r

PonfbBbflcd 0B BIRLRR 48y 06 ob IRl RE PN nc
scrgening teermiques yienta elaNAdibramad¢ra{ﬁd §0Wam'RNQ irs padiscARuman
prer%e%%ﬁ%lctéf tJn‘?oJr Irﬂgssﬁgﬂng ?&%?tam?feg oPé)@éflnph@ S@l'nBrdoR et 519 Widtecular

% sequence | denti
Clormn@fl\etalﬂrqtorydﬂanuehgt Em%olqgSpang;w@org@b@ram/g’reggp)gold Spring

hart?o7ro/ﬂl Yggiﬁeggr ng/r{?ﬁéot,?i'eg RPthe iIRRMHENEEN blg§ 'BE'othalned from natural

nucl eot 1 de sequence 0
sourqasesncin a8 gaRimig D%llmtlm@scamé@c&ynﬁ@élssé Uﬁ'ég GWQH -known and

Conﬁﬁggagégg@§§gqgahmﬁb§ usi ng standard paraneters). In a

ment, the isolated polynucleotide of
the invention will conprise a nucleotide sequence

The?é‘%%dééqvgraq‘ meill?lod\é\%I g%@ Qﬁ)’ciz\ﬂlgl‘?krg r{ %RMR@%@W&e art todobtaln

t1de as at | east ref er abl % an
full mgt)rquNﬁsamr exiend sherh eDNAB for @@mple g@qa dased @rﬂ 'fhel pethed of

Rapécrl Aﬁ%ﬁﬁ%ﬁ%gﬁ ng}%NA%nHE ROABEP(se8, BREUERNE, BbnRLA Y 8., ENAS UsA
85, 8998-9002, 1988). Recent modifications of the technique, exemplified by the
Marathon™ technology (Clontech Laboratories inc.) for example, have significantly
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sequence conplenentary to said isol ated
pol ynucl eotide. 5 The invention al so contenpl ates the
wWais@e0824pn] ynucl eot i des whi ch are conpl enent ar pCT/B8P2085/010184
t he above descri bed pol ynucl eotides. The invention
al so provides for the use of a fragnent of a
simpifiby theajeanthi fdeloofert dNAs Ve ttité aratiwini™ keohelngy, cDNAs have been

s B 8 e B BRI 7 S5 o

onto dB¢aRINGO INuaIetkDacpd amptifeatibro(PGRds thea aafrieal out to amplify the

oG 5 BN B MR A0 By HEB Bl
oligdrurieetign aﬂreelrsar"reletm usetiorofs tserciepbatad meimgsnested’ phiarees, that

o e s THRETIL BEB et 85 AP Hoore

prim@t tHa€ asteatdbiuthe 0B % thie atdaetor seqlenoé and argene geacitic primer that

ann%%:I; bﬁ{f}g?’éﬁ% It%e nS \Aéﬁi %8%%?0%? e?ﬁ{pr%@ﬁég %gtht?é’ rf%c‘uon can then

be a‘ﬂelyy@@py DiiA devaigneing ancﬂ alfulusegthazawdcpqmtru@ed leigher by joining the

pro%%/g” o%bﬁ[e%%i@gl’c%Nr&qqg[sfe cq%plétgggauer?cg élb&lfrfym% outa

uous "am no
sepasmteefuluangtmECRngmgi the matveseq@c:atnm‘otrmtglnﬁer thefdesign of the 5
pri ol ypepti de conposition set forth herein, such as
ose set forth above. Polynucleotides for use in the
i nvention may be obtained, using standard cloning and

Ve S S ETA U5t B B e BERES or o

protbllnsms(dlmgeméss@mmee&nbe@fr@renmmLaefcﬁmwmoofnhemvenuon
al ., Mdlecular doning: A Laboratory Mnual, 2nd Ed.
Col d Spring harbor Laboratory Press, Cold Sprl ng

Theha&b*é@élon Ngéfem(rihﬁﬁal)sb be %obydsmmhmtlwd eﬂorobrgiahem Buemas amirus or

0
pacaBT B Bre Pt Ik e b MsaRed it raibibr B 2EF rdmbinant
virudvet badtsHunm Fmdulaﬁ&h sanmeieliafetioraviti thibive veeohnilldeasto in vivo
Ther e g{a%lqsrgvera met hods .avai |l abl e and well known to

eXPEeggien O gen Angd MPugan of gNIHPS FSFPOPTRS - | engt h cDNAs,

or extend short cDNAs, for exanpl e those based on the

e el e o ARl s
for &%%E:c@r@@% , 10198 Bbeseﬁieﬁﬁmtlomrath lﬁtr@catded ivgto sfiitateemammalian host
chni

| i M t hnol
ool & grrbenion Goioe arept S5uPe. o knapt fatired kagEe. 1 ond
lllus&bm éTb‘c&ljgthte%t ré&v%e%%@hc@éﬂﬁé@&éﬂ@ﬁt BER2 6fi&dtiva @lfiérm for gene
ie

arc er c

deliery SY3IBRoMR SBERRO NGOt PP o BEY = pwieblee oy usin the
preé’éﬁN’hvéPﬂttdnftﬁnﬂié |ﬁ£értﬁdant©lmm;]:tbrtalgs packaed iarettoailalpadicles using

uence |1 gat nt o C n Nu
tecriReE FTUD e @PCAe FEomRaTnE A B b6 B Boled ppd divgred to
a sUbJBCE.SA AGMbEY ofeindtrafivet r’et?o\ﬂdawysttmm bave issemdesatibeai(eaf., U.S. Pat.
No. 5508 7REfhle: S s BaaRS Hlo) BRGEALiSues 7:980-990; Miller, A. D. (1990)
Human Gene Therapy 1:5-14; Scarpa et al. (1991) Virology 180:849-852; Burns et al.
(1993) Proc. Natl. Acad. Sci. USA 90:8033-8037; and Boris-Lawrie and Temin (1993) Cur.

Opin. Genet. Develop. 3:102-109.

In addition, a number of illustrative adenovirus-based systems have also been described.

Unlike retroviruses which integrate into the host genome, adenoviruses persist
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5 oligonucleotide priners. The PCR reaction is then

repeated using 'nested' priners, that 1is, priners
wale®c@smd2 t o anneal within the anplified produrtT/EP2005/010184

(typically an adaptor specific prinmer that anneals

further 3' in the adaptor sequence and a gene specific
extrpetirampsarhaily thesméudhisinguhe hieks gssociatedivethkingatione nuitagenesis
(Haﬁ&@ﬁ&ﬁ‘%ﬁé grg%m rg%g \gf@{oj]’fs% 7RGk PO gfygszbmol Rg:5011-
592¢pMEtiEragiet eblaleme%)rHuwarp @ene i geldwe 510 7pFasc Seth efial. e(é@%) J. Virol.

[ C u ;
oo G S B o Do O e Y B e
Buo‘é@@uanee 616ﬁ6@26mnoblﬁ|Ch @t ak ﬁ@%blsluglan é?rentethneSapy 446 e f6).
Vectors conprising such DNA, hosts transforned thereby
and the truncated or hybrid 15 proteins thensel ves,
Variexp aésrsnelssaslatwsmus eHVheratorrsyslieow helve afS@rhﬁepadeNebPed for
e
pol%gglg nf{;ﬁ' &gllt&P A VRBCBRPLSS r%ﬁdrﬁyébtnﬁ{}‘h&@é( ué‘ihé?%éﬂgquﬁes well

nan m Cr oorgani sm °suc as a Vi i
knotyadn thei arimSegheeggen® Rt Nos. ér‘e7§l;41éaﬂmdttb1$91%‘r tietg@rnationsal

Pub?glﬁlogﬁ\ﬂi%nﬁ/d’@ 1b+oV§nJW<9g§ ?@%Le& k@éé@rm&& Cell.

noc I on a 1 VO |
Biolv&:8088-3096; Vinaeatietal. (189Q) Wasciwes &R [ﬁ@@'gs?fnﬁ'ﬁg dﬁar!wreLaboratory

efll 5D, 870 A0 08 bl B8 6 8BR07 s B et .

(1992nGumge hioricgiolNipepial. s lwmnou$158 Qéd@Pdikeli, Fo M. §8994) Human

Ger%rﬂ?e‘?gﬁy é.‘?%? 8{)1 Sheflin alantsrnC?i‘EiP@@gAf J B4 Plrh 3P G65- 169; and Zhou
manmmal'1’an hos cel

or expressi on using ‘any of

et ah (A9 JoExrk Mean 179:1867-68&-d systens. | n one 25
illustrative enbodi ment, retroviruses provide a
conveni ent and effective platformfor gene delivery

Addmﬁgﬁv% egtérg | SSAPRr BHIR)eﬁ% blen RRAUSGHE %ofé&%@'é?&oage

or use Eresent I nventi1 on can
POIMPﬁs’edetSe‘dr isgetio the presefrinvandon by Reretiansherrieglvds ihogg derived from

the péﬁ Fdnily & vi e@gsuéheééWHcﬁlH%s\llrjﬁQ QWY a\angB fé‘f E:l By Wa§ of example

econbrnant Vi rus can en be isolate |vere
vactioia \érus gasjosthinants exprigssingothe imalegilasaafinteresbeandvg eeqistructed as

IS TIPSR GRS AAAAINER et g s dpprdlivector <o

that7t ie @djagent:to Bivacenia pﬁpmmer @n@@@)klnmwla@ﬂé SEHBPRE8Y, such as
theJB' Jehice enG l'ﬁbat ?@b@ln IBr ase (#@WHIQLM lé‘ﬁ%ﬂ%%d %ﬁfansfect cells

ns et a Aca
whu@@amulmwuslmmﬂemd wih vagdinia mmplcmﬁswe@qrg@eytlcmﬁerves to

mseqlﬂng vagﬁrﬂgtpmn%c&eﬂ)l Othe gdeé]%?enl:gc%n ﬁ%ase dﬁ% Hid | bf’lﬂter@st mto the

ustrati ve enoviru ystens
virabgermnise dhe dessdtingiddsup. (Jhieckmbingn eani ha satertethpby: ﬁulturmg the cells

B T e

extrachronosomal |y thus mnimsing the risks

31‘?%03% fg'fg%gg é]‘}?éc{t)bﬂ 3 te@?&a@%%‘l%ﬁbéqic@rﬁﬁs‘e@‘@?ﬂwide for

|ndL(cltgg,ayar@wnt,(pxmd;sa@mrg@gxpreggmof Wetarenerd @olypeptiges described

her% ﬂr?fgﬁ%st ?Qwragfd?sa%gﬁg@ﬁxg %87&% g? r@)%é?ﬁg&s ?eggflst mfected in vitro

withTd sacgiya mr@lres@"nblsenﬂ@hetrencp{deq_the(bggi@spphage 7 RNA polymerase
This polymerase displays exquisite specificity in that it only transcribes templates bearing

T7 promoters. Following infection, cells are transfected with the polynucleotide or
polynucleotides of interest, driven by a T7 promoter. The polymerase expressed in the
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5 Bi oTechni ques 6:616-629; and Rich et al. (1993)
Human Gene Therapy 4:461-476). Various
wad@ao3rssoci ated virus (AAV) vector systens hBOUPERI85010184
been devel oped for polynucl eotide delivery. AAV
vectors can be readily constructed using techni ques
cytoplabin frdomtwervacaintehdruarécongemant dragscribes e transfeci@skDNA into RNA

R

provide888) higblevel, traasient, cyBhpasmig PRBRG GO dargviquaBtiiesef RAIA and its
trang%t? %ro?!@& |82 e%o @8?/' %w% 'd%oéélapﬁﬁ" NLADQIAL SEYUSA (1990)

rent Inion 1n
87: GBnatﬁé’éﬁriﬁJQD@tyet 3l BB 5@9 Adadz peiz KSA (986)8BRI2R-8326r ent

Topics in Mcrobiol. and Immunol. 158:97-129; Koti n,

R M (1994) Human Gene Therapy 5:793-801; Shelli ng
Alteanativelyri avipoking4p, Tshas the faligoxiantgmnapgox yiiéseshean alsp be used
to dgﬂve?ihe Jo%iﬁ\%@eq&en QJf p%g(sjt Fggon*ﬁﬁgnt]a%%@x vﬁgégst bf?&@ésmg

VeCct Ors ‘use or delrvering the nuclei ¢ acid
immuobgansl fem ewcudiliag paﬁmwp@;ﬂr ¢ et iorcanéas prefeetiye immunity when
adnﬁ{lﬁéreer& Jo p@H%@Hn%@emés gl%%sterd?ﬁﬁf ipokVeLIBFR &a"r‘tﬂﬁj%rly desirable in

ox fa viruses, such as
hummﬁmtmrwam@aMSmleﬁ@lm@mmfe@rs oBjrevyjpaxraesika spn enly
o D el e i
marfinelizDielle detiong s prsiugite seratebinant Fivipokvifusss Afeknawy g the art
and% Cpi&g?é?@ub%c%n\%tleg ?Ssodesfch@éd dovk itk fo the pfoduction of

a pronoter an | anki ng vacci ni a uences,

vaccgmatvlrases ke, %eqM‘éﬁh@éﬂé’ﬁ%d’Vﬂg%(Wﬂﬁd@WeWQ %%{@%qf"‘(f’TK)
This vector is then used to transfect cells Whl ch are
si mul t aneousl| K infected with vaccinia. Honol ogo

Anyrof eawinibes of alphadiug asctots G2m alspsies wsader d%lwewmf@dynucleotlde

confb'b?lﬂgﬁseiror Bgéjﬁ thggr&%ﬁﬁn i8M] Mhtagfihc%%l \bé@ﬁ)% H&riBéd in U.S.

erest I nt vira enoms he resulting

Patark Nogp5.,84$, 72@&39&5 PeMm o, Q9§rp3§@n§eq %ﬁ &R Hyeréain ye@ﬁtprﬁ@ased on
Ven%?lgei(&‘? EbSine aEi?lcE i BAHEH) &N %fso%ebﬁs%@iomﬁéﬁ@ﬁ% ledhrRgledBfwhich

vir ﬁues reS|stant t her et o.
can\b&d‘@um:l - LbﬁsBatenh es; O} 208 47 ansl 1843, 9P syst em can be
conveniently used to provide for 30 inducible,
transi ent expression or coexpression of one or nore
Morpovey peplsicules Ceftiegate seaforsheiichias the afeavirde chigiege vggiors
desc‘?rr t%"i'i glgéhalepettg' F é?cﬂréh&Hl @@9@3’2@8%866%%%@'\/@&@%? éf al. Proc.

In vit a vaccinia virus reconb
Natlt Agad. &md&% (‘t%@) &%6@%&-%% agealpe bﬁw&esécprm@fa%&vew Under the
mve-ﬁlﬂbﬁ‘ pol ynmerase di spl ays exquisite specificity in that

I't onIy transcri bes tenpl ates bearing T7 pronoters.

Fol l owi ng infection, cells are transfected with the

Addg%XﬂMﬁbl%%é qﬁiormau%onﬁ) 946%5 lé% %@ﬁe’r Qﬁ&Nﬁ(/lrélfHagé(?aéhvery systems
riven

ronot er. g ynNerase expresse

canthiedoungy fwmcrmn@/ oBBiatrer- Pﬂ!tgh/eEra o@@FoN@fis“&acho%ﬁMﬁﬁW -321,
198" lel@(rﬁé?eet %ﬁCM'APYVAJa&GSEFSW% Fi@élhg*eéaﬁléﬁﬁér%%l t\h&ﬁ:ome

trans hen transl

8:17-A1.0195961 Ypd Ratens Nop. 4.683.463t4, G0, amﬂ &, %cWQw%Q/E)W??’
STBSteHFNB%j??MQ?’ isies 208k T5"11 0'3@5@42 W@Qﬁb%% Berkner

asm’'c production o uani Ities of

Blowp@vlqwesa@§ﬂ%r626n19§ﬁdaw§eld S@legce 2624374841991 akefls et al.,
ProlP%sy, A58 CsciNash 91448%19Spdo4; H§é§ ELR9@) al., Proc. Natl. Acad. Sci.

USA 90:11498-11502, 1993; Guzman et al., Circulation 88:2838-2848, 1993; and
Guzman et al., Cir. Res. 73:1202-1207, 1993.
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5 87:6743-6747; Fuerst et at. Proc. Natl. Acad. Sci.
USA (1986) 83:8122-8126. Alternatively,

W@iopo347r uses, such as the fow pox and canar yPOREP2005/010184
viruses, can also be used to deliver the coding
sequences of interest. Reconbi nant avi pox viruses,
expressing i mmunogens from manmal i an pat hogens, are

[
TheX a{ﬁ‘r‘ﬁ"ﬁ rtu%t “ﬁ\%‘ﬁf&o&g%lgﬁ{s g%E%rLb%eCH %eg\tré’ C%ES&S\S/’I&LQGM ornattenuated in
varidus ways in etdes to pitajpdiveiveotived. ySutbdive saeanasmishiprapagai the
inve ﬁqﬁr manmal i an speci es since nenbers of the Avi pox
8 filis can only productively replicate in susceptible
avi an species and therefore are not infective in

Inc bBGinfitd, - rpé:'f{ﬁ!h[?l%éﬁdé‘ |95¥] BE Wé’gﬁ'ét‘é@ lﬁt@‘?lﬁ’é@ém of a target

POXVIruses a oy genetlc
cellr @tue miegratioromay &€ inltecspepiée loecbtweaw @rrer\t%@pe/dﬁ thﬁO'P@m@JS

o4 90, NS 1 HESPAREe iy ihostc

locationtgeneciugaieptasion). Us vetirtbersrobadiments. the peg/éucle@trde may be
staq%ﬁhgw.e(eoo.p ROLANMEL eeséruch @g&@ﬁ%gm@n@oﬁmA USGcH N

i nventi on vectors descri bed
poanncl@otﬁle segaents oNlepisomes /mcpde seqianess sgficient toesubs

ma@@qar@ce %’Fﬁ Eﬁ:a]tlgﬁfﬁd@kgn €b08rSn F@‘okﬂgnr@iétlg@ WHRRRZ HE4t Bl cycle.

ul ne Itrs can a used
Thei marwr imwhigl thexespoesstonggonginic is deliveresdo peghand wheregn the cell

the E@&ec AtieNAS remamQ®y $ébendddt on tﬁé@pé%@ exé\@ﬁﬁ&’{ 8bnstruct employed.

ar conj ugat e vectors, such as the adenovirus
chineric vectors described in Mchael et at. J. Biol.

e

“nakesis DN forgapmplcas desciibehigd/menet ali, Sgisries 849:1745-1749, 1993 and
revué\ggé by eRfkn | % ég-é:fg %59[ 1691 '1%5?“(@‘3' TR AWtdkBE? ﬁal@ébdDm\hﬁéy be

viral’ ivery stenms can be found,
increagadpiyesoating M%@Amw@ﬁgr able pgagis, wigh [are %fé"a'énﬂyéﬁnsported
lnmkﬁ§ﬁ§g 317-321, 30 1989; Flexner et at., Ann. N.Y.
Sci. 569:86-103, 1989; Flexner et at , Vacci ne
8:17-21, 1990; U.S. Patent Nos. 4,603,112, 4, 769, 330,

e

pariide korobardnBhberRrhachy meny of Biish dave beepgesarbedninedng ilystrative

ol Lo LB Sl o B s v

manyfactufeddy . Pavgeriectithaimasgyticalg g’LQg@x{md ,Miﬁpgadﬁg\@cierject

Vac]c%?-{s3 I@@I%Qor?twgt some%fa‘h&!lé’é é@ﬁhl&f%@%%%%@%?g U1§9liatent Nos.

5, 64 950 667 067 5 SOCTOBF6M FOTBIU P lent e asPrTit Thive
app%{c@nua%a% hé&ﬁe ﬁ%é%h @6}8&9’1 Widte® éfr‘yrp‘él\A%BF fonﬂ[llatlon of

varl ous in order to btain |live
micyascopin @ertICSacwqhu asepolticientids e oy PeBiidA @%ﬂ”ﬂ@'e%faf ¢ Recelerated to

hlgl’\ Qﬁfeee[?jt\hlﬁ{h aPrelium gas jet generated by a hand held device, propelling the

particles into a target tissue of interest.

In a related embodiment, other devices and methods that may be useful for gas-driven
needle-less injection of compositions of the present invention include those provided by
Bioject, Inc. (Portland, OR), some examples of which are described in U.S. Patent Nos.
4,790,824; 5,064,413; 5,312,335; 5,383,851; 5,399,163, 5,520,639 and 5,993,412.
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In certain enbodi nents, a pol ynucl eoti de may be
integrated into the genone of a target <cell. This
WO paoe®8Ert on nay be in the specific |ocation aPdI/EP2005/010184
orientation via honol ogous reconbination (gene
repl acenent) or it may be integrated in a random
non-specific location (gene augnentation). In yet
Vafurther enbodi ments, the pol ynucl eoti de may be 10
&C mai ntained in the cell as a separate, episonal
segrrent of DNA. Such pol ynucl eoti de segrrents or

‘epi sones" encode sequences sufficient to per
In crpieFrEREaTEROM RN hp IMPHPIANIG FRIBRRSIIPEMRT thg ma?ntm is mixed with a
pha?%ggﬂjt@ﬁl'lyz Bbtabhé {dkcloiht N aidre OstblerddiE Mith afn&djivHIeH form a
he expression construct is delivered to a
vacgige| and where in the cell the pol ynucl eotide remains
i s dependent on the type of expression construct

enpl oyed. 15 In anot her enbodi ment of the invention,
They vpesinasuel et PrgsentsinieiHon; aiceprefprally iadipanteds Seitahle pdiuvants

mc:lQ'.?\LA arf Oélurﬁ%@ﬁp'sﬁh agudpeser bRetnum dBtidetgal @lundfi®NeRminium
745-174 1993 and revi ewed by Cohen, Science

PhosBoatEG0a. megz’lsomg safingf cRitiuRe MPONRHNB TBINRT FiYF: 198 may be an
insINNE 2ASEShsBh SORIE tyASsihNortyRitdd SRS, &%ﬁbhl@alﬂe@d&nomcally

which are efficiently ‘transported 20 into the cell
derivatizadi RalysaReaANERS OPBUIPARIANZSEonposi ti on of the
present i nvention can be delivered via a partlcle

nbar dnment approa of which _have
It Ismarreaé'arat they a@Héantlbrslf@h%qq fpe %R%ﬁfﬁj’?@t'a' &Qé’cﬁrr plyrither a TH1 or

a TPlQrtzybé? bﬁre@ﬁ&%lee Mdibh Mvekodt Tel- t@g@ 'cgbﬁiﬁeél\/ténh t6 @xidr @%e induction of
such as those 25 manuf act ured

owde
cellpmgeiFirde TMERT JeHANSEDIP A &'V%K?”%ﬂ?ﬂ %{Na@jgecleve's of Th2-type

cytoldess tBRS to talsur thdvindugm, of Winordl AR %ngﬁé?esﬂf) thdastiyen.
are described in U S. Patent Nos.

6, 010, 478; 5, 865, 796; 5, 584, 807; and EP Pat ent No.
It |505r%rt§9f9to réfefnbe? Bt BRCHistidtieh of %m%ad'mft{/;@lnﬁ*ﬂhhé/ ffsyponse is

oach wherein a dry powder fornul ation

notrﬁb§plg’@c dpirealipaap ;r}gpv,ggjal yd[:.wpggrt o) |Wpégqug@e Yyhich is described

as Bé’lhéfgﬁé’@érﬁlﬁarﬁt@r The b?%rediﬁ*rﬁn@rﬁl?eﬂ@r atHedeldr, #0s if@h convenlent to
spee hin a helium gas ener at ed b%/] a hand

CO”&@@F dhe farpibigsepf ?Wﬁ%k”???e‘n ﬁ?ﬂi“?lo(f,%@ deserered hamgere 9'%43 u\ée T cell
clots b)nWsﬁfahn drid @oﬁrﬁér@‘(lﬂdsrﬂade FEE@hd CYtinedn, teli ¢1e89) TH1 and

and et hods that may be usef ul
THZ gelst 1Pes prirae of WRPBPKiES ﬁiﬁsgﬁ'qw e tooq(ﬂff%fﬁe’f fHPeiagat properties.

AndUaY Emiviéw of N@hiMsiobose pFMSlM '73‘)90' Tbé(dltlé’r@llyel Theglpe #d@@onses are
(Portland, OR), some exanp are describ

assppiatgdayitipieatiodugsien oziﬂveats\l%mnd étﬁewtolsms by, T;*Wpé@sytes Other
or A PR FUTI RRO 1A% timund SOpes o
notenrediedeyt T-cellve supman dgddi dn @@Wﬁﬁ%u?%tmp@re&pﬁéses are associated

witth THEERLArOfbr & M X85 W 160 13105 &Jﬂ@m@m&bh@@wtams which promote a
accept abl e excipi ent, nore preferab an adj uvant
pregemingpily gh1 response include: Monophosphory llpld A or a derivative thereof,

particularly 3-de-O-acylated monophosphoryl lipid A (3D-MPL) (for its preparation see GB
2220211 A); and a combination of monophosphoryl lipid A, preferably 3-de-O-acylated
monophosphoryl lipid A, together with either an aluminium salt (for instance aluminium
phosphate or aluminium hydroxide) or an oil-in-water emulsion. In such combinations,

antigen and 3D-MPL are contained in the same particulate structures, allowing for more
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vacci ne. The vaccines of the present invention are

pref erably adjuvanted. Suitable adjuvants include an
wa@baaiosasm salt such as al um num hydr oxi de gel Pel/EPY008010184

al um nium 10 phosphate, but nay also be a salt of

cal cium magnesium iron or zinc, or may be an
efficiens dleliNsing of weigerst and omnamyistanlddtor}y sigsfife StuskesaégMeasiiqyvn that
3D- ﬁlH?aiESabI%% fgﬂﬁ&aélL%ne% tﬁ‘% n%ﬂ'hﬁ@ éﬁfcnyd?fr ayf aélurﬁfa‘éllsorbec(ij antigen

acc nes IS preferre
[Thctelhan ettahé/@@tjn&\(é@%)biﬁ E@ (134:.t EB 6884%%EBAl. pref erenti al
i nducer of either a THL or 15 a TH2 type of response.
H gh levels of Thl-type cytokines tend to favor the
An énfdoced systesh invobies theechinabieationrafarmeonapbpentinsy lipig Axand a saponin
dengét‘{/Sn p%Pt du?a?lg th%b{pr?tbmgf&f &P Ma BBAmPY P& disclosed in WO
d vour the 1 nduction of hunoral
94/001ﬁ~an@rres\@eﬂsr@gctogemnheccamqsg@n wherg dhe n@821 aist quenched with

cholregt%?m dkgﬂgeé hr‘? Wbs%élgﬁéﬁon AOFJQF{ @aiaﬁy CE)O efdyLR/%nt formulation

ne response is absofute. In'rea
qulxmg @S2 aBDWIPL agdppenpherphin amn@itén M@é%(ﬁﬁ%léS'MH% gesasibed in WO
r m
oS BSSF e BB AT BB, T\ R SRR e
sapérini Iioss pseferpo QSRS The fosmiigtion m%@‘sée%ﬁﬁ’@@daﬂ rpil in water
l~on
em%ﬁ rgnﬁa% g&%?ﬁé%l glvgeé& /17 Oz ?Ee BYeddpe nei _?ﬁlrlgi’%dggrfo(/@@l_g a method
for preduging @i \fatelnerf@rnpéattoercr@snmlsmmHﬂQka peoteje of 819 pigseridgvention

togétﬁer%lm § ﬁ%?mgbg;ﬁkél%%g%ﬁieﬁidm | %%mQB#Mﬁ?V'Lﬁ\\Methylated

CpQ esplsinigsoligopuciaatioesi (W@ §6/020P0) are gisvergiarerial @’fdupﬁ’é of a TH1
resddﬂge%na%ge ét}pfa%l F o lﬂ‘?ﬁe BesdntigRgeytes. O her

yt oKl nes ten Irectly associated wth the induction
of Thl-type i mmune responses are not produced by
T-cells, such as IL-12. In contrast, Th2-type
responses are associated wth the secretl on of 11-4,
Preferreg, cpmpesitions- pf. theyinvapion 8¢ uihase %W@nﬁ lipgsome 'structure.
CorR &m%g \@qe’f»Q trﬁ)é §fé%mrﬁmnhbnysg|&1w SISO @AB6Nih FRctiste forms an ISCOM
gho?Q_ P@ﬂ A, or derivative thereof,
strugéjqu lEal %SR?é’ Q%WVSP%QT monophosphoryl [ipid A
(3D-MPL) (for its preparation see GB 2220211 A); and

TR S ASMBIEBRIE bty ot e B
Prefsiraliy excass staroliis pmee‘fathe r@ﬁ@@ Qe aﬁtféoldlemﬁ ﬁl'Qﬁﬁt
1: @WW pl?g&@wﬁ”m%&ﬁ%ﬁ‘b%@@ﬁ&?@@@) 2Rl sffolQbill be Bré@@hﬁh a vaccine

nbi nati ons, 35 anti en an [5
in tag ear@@rﬂfaah@eahw fon@bayh 160 s Plederpll etu@rtesa out 50 ng per
dos@l lowing for nore 47 W 2006/ 032472 PCT/ EP2005/ 010184
efficient delivery of antigenic and i mmunosti nul atory
signals. Studies have shown that 3D MPL is able to
Thef ligdsbers enéfarably tdrtain mmendgelipid, foy esdmple phioaphaiidyiondingd, which
is a@r‘&égﬂ}él[;m'ggﬁﬁlhﬁ agt @&ﬁ' nf‘en(p]egaq(ﬁ)e 16foﬁ08'x]af]hplézp eggyolk

anced system i nvo
phoepirmdmuholm oﬂolaonﬁ@pmlgwgfnqlmm Ppfitputy! apfrpsahatighyishpline. The
llpog&ﬁéé’ aid Vﬁso E@ﬁtbinCéJ bRérb¥d ip8 AREindrlases tf stasiliy stk lipsome-

di scl osed I n
QS21 structure for liposomes composed of saturated lipids. In these cases the amount of

charged lipid is preferably 1-20% w/w, most preferably 5-10%. The ratio of sterol to
phospholipid is 1-50% (moi/mol), most preferably 20-25%.
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94/ 00153, or a |l ess reactogenic conposition where the

@S21 is quenched with chol esterol as disclosed in WO
wW@8I08833%2 A particularly potent adjuvant for medBEPIING/010184

i nvol ving Q821, 3D-MPL and tocopherol in an oil in

water enulsion is described in WO 10 95/17210, and is

Prefemwj theroechpiositions et themveRtiG esradih WRLE3- |af& mono-phosphoryl
gééz(éﬂ ? ?I!ﬁl%z) as a mixture

o A R RIS SpAyPE ROG B 6 258
of Bdyras ofdiarPsaaylatechohonoptmgshiorgl lipjd\® véiBY 4,72 809 acylhted chains and is
mé%fu?r%ﬁ?&d'@’%ﬁ? qﬁ‘mﬂ)n?@hé‘ﬁ 0‘1(40(?1?511216‘ Nt P%‘Ferréoo rform |s jdisclosed in

vacci ne fornul
’“tBW‘é‘f"é’"‘%PéfenEﬁ@p'maég%ﬂ?/”@ﬁf@nt| on toget her Wi t h a
phar maceutl cally accept abl e exci p| ent, such as 3D MPL.
S g%l} d 15 tggG cont ai ni n onucl eoti des (WO
aTE 5888 ions o B TEBHes aim e PHAGEL segmes arpynitaly preparec

withegipblPt.e and dVIBL as stheén added fmefem&ﬁy ias 10 npt @akidles. The MPL is
thérﬁflﬁ?&‘ﬁét%ntaﬁe‘ﬁf\ﬁlﬁﬂﬁ ﬂweC\Qe@Pc?Shqt | %n$neo knégﬁ,gsw nt I C%Fn%ositions

0SONE 5
whereethe Mlﬂelssﬁoéfﬁwqq Wﬁﬂﬁ@?%\gﬂsm mmmnev(ﬁns\wn)amMPL in) also form an

aspdcof *tl%"lnf/@ﬁtfﬁl afhd ahliddn @é?) 5 EH&EME? \%ﬁﬂ{eo\g%écﬁ% membrane or
o

g i]_’ i nvention. The rat _ _
CO@PH?‘F t%&‘b‘%%ea & VeRicle fnerRrape-d direfsrably soltblg angigens ate outside and
hydveplgitiic blipiditehantigeRs afesitiel YortXiRes msile®rutside the membrane.
present, the ratio of Q521 : sterol being at least 1 :
2 ww. Typically for human administration QS21 and
sterol wll be present in a vaccine 25 in the range
The vaggige Prapgsationsaplotite ameeeny, inygndipermay peatsnad: tol progedt er treat a

manited tsusEelipReb infdefksh, bi/ﬂﬂﬁeénbﬁa@%e stgﬁﬁ% ﬁ%é(cﬁé)vlgas'ygtemlc or
a neutral lipid, for exanple p C
MUgA$RE hroufes  phesiee pdRinjstraiiang rypay anq:lpqh% ipleCiaora the intramuscular,

tra éﬂl@lﬁéﬁl Uh
in ﬁ e, dﬁ?%érﬁ{all ﬁ?e@urmiu n%gg?’ %Lﬁ% s%ﬁ é/{al ré‘;"/lf: % Iadmlmstratlon to the

oragﬁl'rg%ntw [0 8RR igepite bR C’CSI' H@traﬁﬁébmwlsﬂayorab’smccmes for
theClesHiRbRt & SAdngsiih bF BHSS Wabehis! @ﬁéﬁ?é R3s %E&a@%@ﬂ Lt cg?rriage of

of the |ipsone- QS21 structure osone
PNIMQCREEr@RP Mopt Blectivaly iRsatach dus @ttﬁ@uam rﬁtfeqtifbn at its earliest

stagébarﬁﬂltﬂg H e vhé&iny ef %@P\'V&ﬂti’onz%éyvlgé%?mﬁﬁééer%ﬁegﬁé8%@% dose,

% e ratio of sterol to hos

cormﬁneppﬁ)tp?reof@@y qgs‘oeqee@%gqirpm@@r%%ge rag ame time or at different
timed @6f h3hée dﬁ@@frﬁ%@%?%@l}%%ﬁan e’éecfo%foa%%dmstered separately, at

conposi tions of the invedtion contain
the samgelipg Pl wdveRlsAlteh epadsmiyistratiangf @np, baalegal iatsitncarsponent of
the 3Rcdifd-for o%ﬁ?h%ﬂ:odr@mgmvm thd %&% l%ségt%e%% ;Eéc)t tcf‘éac% other).

m xture of 3 types of - I at e m)nop
For| ?Cbﬁ@mmlsmat'ﬁn,4thesorm0nel ﬁbyladtwantcﬁ@v@ @fﬁﬁehh m any or all of the

dlﬁé@ﬁ“é@’ﬁﬁ’l%l’%QOm h%vd%'verI MRIBRGOSLR VPR ﬁ%@entﬁn REHEEH with the

formis disclosed in 5 International
bacjerial proigin saMgonantes Hee vasgingals addiionte s singe sowe of heéministration,

2 dlff@i@ﬂ”rmgé‘s 8f 8drhiPRERLA RIS De hdeBOSEITRXaRpR, InBlykh@nbMdes may be
admmlsPered IM (or ID) and bacterial proteins may be administered IN (or ID). In addition,
the vaccines of the invention may be administered IM for priming doses and IN for booster
doses.

The amount of conjugate antigen in each vaccine dose is selected as an amount which
induces an immunoprotective response without significant, adverse side effects in typical
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wi thout MPL, and MPL is then added, preferably as 100

nmparticles. The MPL is therefore not contained
wowdokiose4rhe vesi cl e menbrane (known as MPL out PCT/EP2005/010184

Conpositions 10 where the MPL is contained within the

vesi clgkbclf‘ﬁenbrane known as MPL in) also forman

vagepett ReURtYIE Mary sieperttieg apen whish saacifie introwiagiendslemployed
WiHol ifistohgs e t aj

R G A P obiep It e BB Ml 8.1-100 g

of §alysacrbangri Prﬁf?tﬁbbpﬂdkﬁa:u@forl pqtysdad:fmﬂldanbngugﬂ@s,apr%ferably 0.1-10
utS| de the rrferrbr ane. 15

s g‘ljf?e Vé\rgﬁeﬁ%ﬁé% d*aq’gf \Nﬁlﬁgq(}fb tHeS BrBYERERIAPEENER nay
be used to protect or treat a nanmal susceptible to
n ns of adm nistering said vaccine via
T HsFfe & ol BEanS in dhe vaares i RIS eain bRgangy 1-100ks,

prefmbUCB%S(Dﬁy enddtaypiodiR it B idpbe 3USEHY aFolow
i.ntraperitaoneal, intradernal bor su%%:&ut ane?od%g ?% lr%mal vaccination,

SURJPCLG {TaY FREINR PN A aYeE! Pagstemmnizadionsadsquatsiyentcad.y
respiratory, genitouri nary tracts. | nt r anasal
adm ni st r?tl on of vaccines for 20 the treatnent of

Vagis RishriRtigp '%E?Q%rg"yr%?ﬁb%mﬁf@p@er%ﬁlqmﬂhe subunit and adjuvant

apprasehn asasn PoMell CRITE.1 BIRQ) epfmL e
' revent ed, temﬂréarg?‘tﬁgzo ti ng | n'?u'ﬁt FOFE%E alNew York).

£ effe%hl velé. R
NgarsubPy wekin lipgsorges is dRF‘ffHP@Gdef Rulerterad b3 Rateot 4,28m877.
i nventi on may be adm nistered as a single dose,
onent ther eof al so be co-adm ni stered
%g;i e Qrﬁéer‘oiﬂﬁi’@” ipryay pe goreq frf salwtion ordyopbiiz¢d. oPreferably

thel mmtmmce 9O EHINREORC e %k&%@h?rtﬁgg nsgjgft'ﬂléé Ql‘forosle trehalose or

m nj, st ered._ separ at el 2
'ac@é%k hd?tsé' ff‘ﬁ@graﬂ‘fﬁf‘?fﬁg’?rtﬁﬁf MYOﬁF%WPUh@Cbﬁhdilextemporaneously

recpmsiitiged pﬂ@n@%@m ﬁlgﬁvllﬁﬁg‘é?ggéggﬁg gg’ﬁeml%t th T8 comg?sntlon (vaccine)

oor di naj 8
a”"éﬁ@% RS Ly) lea liBrh'Q!“t‘?r 2AHbdYstiterst indhe nrﬁ%er@ptof&EhMPthand in the

absadgelvfodit al0miniliA baEES&d)tvdnp any or all of the
different adm nistrations, however it is preferred if

is present in conbination with the bacteri al

it

Srotaln component of the vaccine. In addition to a
An tesém RASSIVE IMimuisatiorso 2 different routes

of adm nistration may be used. For exanpl e,

har,j d b 1 i d d
Anq@%cr%/eﬁfgétl St b%?riveﬁﬁ y }5‘?@?% érgggr,ir@:jgﬂn ft@%%glpg %g[g%rdliq for use in

prexegdion Dotreatmehrfb of/ataphﬂecbc@él |h1féetlcbrﬂ&<ﬂﬁbméhﬁ ﬂ‘@)’st@&s of lmmumsmg a
doses and I N for

rec@gﬁ?eghtﬁt ré.?.ﬁ%clzcm%% ttR%IflrrPY%%Pﬂg%nde lscglﬁtqngemmypeb@&qbulm from the

recwlanic Anémduse gishutie bephad BEthRMERBY K a Wh@hasﬂe@%ﬁﬁé invention.
ve res ons wi.t hout significant

rotect.

A p \’/‘Jéatrzggpcﬁ? &8”“&1‘)?'@8'? §°W? ?'9% %Pm”wem%oe?fotegmmntlon and a
phaPﬁE’deEM@Edcﬁé@ﬂaaﬁ Cat:mqs @?ﬁh&@@pé}jﬂwmlﬁe Yleehtldfﬁiilegh could be

epe n n [ specj.fic i nogen is e
usec{ﬁﬂj n@l Elg(%/v r%tan&éct& én@etﬂn mm ther t;egtrggrrje@f epreventlon of
staphhlatoceabdlsebme Annkthod Gdi’ptféeﬁmeﬂt drdr@@erﬁlon‘bff staphylococcal infection
comﬂ% c%)f%cgmg;rerascyt t 9

fl g8t pHng le aga IEI’II &fb‘?f&tﬂ gmguqtoof the Phesmaceutical
preparatios o bleyinderition gs a afrthehaggectoftthe fnvﬁnilé‘n a nore

preferable range. 5

Inocula for polyclonal antibody production are typically prepared by dispersing the
antigenic composition in a physiologically tolerable diluent such as saline or other
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The content of protein antigens in the vaccine wll
typically, be in the range 1-100g, preferably 5-50g,
wWoe®b/083pt cal |y in the range 5 - 25g. Fol | ow nBCEREP2005/010184
initial vaccination, subjects nmay receive one or
several booster immunizations adequately spaced. 10
adj\iearts saitgblecipahanaonse & @an ehalqbyou:bemrmpdséidni An VMarmonostimulatory

Desi it and adj uvant ", (eds . .
amegitindPY a2 PR R e b3dup! i ten
malfdaiked for Britagosufficientdor the bhiigenid gogmsiion its indase pidteivdy
anFul |l erton, US Patent 4,235,877. The vacci nes of the

tbbrogéeéht i nvention may be stored in solution or

| yophilized. Preferably 15 the solution is

I [ esen
g KRSl R el A8} BTy Ses ARG Blauss suon =
affipitetrepblarapgigt(HeHey aad eaheg Apftibddiesed latodatory manual 1988).
ext enmpor aneously reconstituted prior to use.
Lyophilizing may result in a nore stable conposition
Anfihcaiasi car) incladel antiserpogsefdrgtidnsdn a \arigtyest contrdrdgysed animals
titers e S
oo, ok il o BRE St oty S ik B g e Bnimas are
bleg agd iserun renpneredt i on Anot her aspect of the invention
is a method of preparing an imune gl obulin for use in
prevention or treatment of staphyl ococcal infection
Angomping silabylin heodsitepis ascoidancevith tite pres@8 imeotign eant include whole
anthoHLéut h%n o% ?ﬁg&%g@ge derﬂrﬁﬂainSH"neﬁgd 'Aﬁ?b@é FQg c'aﬂ"ut%e whole
lmrpurmmtmunmf amyi Jassed. gdgGu, b [§Ar IgPer Igls, mtmnemxf antibedies or hybrid
n i
antit{éS\ﬁ%gt\n/\an@ndeual ﬁ)%g'lﬁr tg?ocﬁbt (#{gﬁélarﬁ\‘iagn ?rgénéf tﬁ’gmggﬁ%rn %hg&gmay also be
fragxhamtaaxgalﬁ(a!c’bz IF)abaEelep‘f\amethedkeurmmdnsg hykfrmirfratgments An immune
gloeﬁlﬁezﬁgo ﬁ'TcIJdlggfna ﬁn%\}ng%r‘%%r Pn&%{éhgel?ﬁ #@gg{dt&né lfheat act like an
antjpody bpbindingob specific aniteghs tofovala ainydese. A net hod for
treatnment or prevention of staphylococcal infection
conprising a step of adm nistering to a patient an
A vetéise of the presenttinwehtiomearmpbhardeudusteieddbd a recpjeat whodneroacts as a
' t:-0 [
sm{r@@ of’ {fWrﬁl{M 8@8}1@16 l%(r)cfndgj{%@ﬁ{ re%é@?s% tpo%\laj\ce%]%o nﬁlaérﬁ 'ﬁlié Q&cmc vaccine.
A supject tilus ytreateshaned dopatei pasmas frngw whieh hggerammiige globulin would be

obtéﬁgﬁ% Eb Inh(éhag lﬂl@eﬁéagbg@% %Stpg)&ig@gg;ﬁwed H/;%‘?mmune globulin
wo@mveEmmEdtemd 18 4notigy subjatisinsarderatsl inpfaol reisistamee wegainsbor treat
staé &o%galmgﬁ)dﬁs éﬁ?ﬂrﬁh%&&bulﬁ% df g‘%ﬂﬂ%ﬁtfoﬁlélr@Fgﬁ%%}ar%useful for

unt of nocu
treatmeotuloat @"evaawmabf staphylecoccalmidiseasendnl iffantsa immume compromised

ind%}rﬂ% isc reWheFé)rtreEE?edﬁ’%'rggﬂlfﬁ 5:9 %gt Boﬁb ttlﬂwe quutﬁg individual to

ive antl dires” can

prodgcd amtén@dteg in mpenxseeintvad@eatmd by wel | known
techni ques such as

An additional aspect of the invention is a pharmaceutical composition comprising two of
more monoclonal antibodies (or fragments thereof; preferably human or humanised)
reactive against at least two constituents of the immunogenic composition of the
invention, which could be used to treat or prevent infection by Gram positive bacteria,
preferably staphylococci, more preferably S. aureus or S. epidermidis.
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affinity chromatography (Harl ow and Lane Anti bodi es; a

| aborat ory manual 1988). Anti bodi es can include
W@rioc®s24am preparati ons froma variety of conmpeoil/gPussaio1ss

animals 10 e.g. goats, primtes, donkeys, sw ne,

horses, guinea pigs, rats or man. The aninmals are
Sublh @thasmaresiéeal monsosiliens domprise mameelogilodntibodies rtbatucardbe whole
. . e | n . .
RGOSR Syl LB A9, REELUETRARG BB or
antiradidsoitle specificityelovitvol @ mafe amtigens gif diveslinvestiaf. ey may also be

GBS st E b e g o Bng PP dments

to two or nore antigens of the invention. They may
al so be fragments e.g. F(ab')2, Fab', Fab, Fv and the
Megf?dﬁg dffﬂﬁé%e%nbé’l!%él & nfib RS Swel KW HNRe a‘ﬁ: ARHLA include the

so | ncl s natural, synthetic or genetica

fusiongpheripeePyRsowEh mayeldea calls (Hahiter Wﬁteifbéazgmature 256; 495;
AnthdHHNY ot BbSRES hdhuanthgsn Snd ‘Eaﬁé’ﬁ%%‘)é%’c aﬁ?fel¥,éﬁce>ngbclonal Fyv

vacci ne of the present invention can admnis
fragrpents capilsi erieingh &y sheeniagassuigble phaggrdisrlaf liramy(Yeughan TJ et
al HROALRL BiBTRAHGES) 16! 9355 ARdIRRIhaI STtBbLRE R KPR

specific vacci ne.g’A subj ect tlwus treated \Aa{}fd ng%g?eed or part
hurspriseh LY kKeewmhiedPdBy per i rmune gl obul i n woul d be

obt ai ned via conventional plasma fractionation

met hodol ogy. The hyperi mmune gl obulin 25 woul d be

adm ni stered to another subject in order to inpart

[t ance agai nst or treat staphylococcal infection.

M%—ﬁip:edrsél nmune gl obulins of the invention are

Thé@ivehficH alsbYerddfibbidsel Ghethbd @RRERMNG RE iRHRYBHEAI®BoRbositions and
St aph¥l ococcal disease in infants, inmune conprom Ssed

vageiigs W figdneeiiPnwher e treatment is required and there

is notime for the individual to produce antibodies

in response to vaccination. 30 An additional aspect of
A DrefemPAPERRESDAT the inveptien e sugthedhio wake ayresian comprising the steps
of miinyr arstigegs ttovnake thenimmunogenid corapositivni dfdbé ésveqtion and adding a

phgrﬁ@gg@%ﬁy g(lg@'p%bﬁe' eMﬁ‘érﬁf ably hurran_ or humani sed)
reactive against at least two constituents of the

I munogeni ¢ conposition of the invention, which could
_EJQ_E‘Q&EMMQ d e eat or prevent infection by Gram positive
bacteria, 35 - preferably staphyl ococci, nore
The"iRlSHiBR! ¥isS o S5 methSP R efrdifiept or Sdiali | infecti
rﬁotﬂ% or§247§| PCTIialéEi:FZéIOOS/ ol0184 o P Sasiatiaggecal  infection,
ParIG RS TISPEA LY Rt TSOCHDIROEFHANS- ant i bodi es that can

be whol e inmunogl obulins of any class e.g. 1gG | gM
This gAmuhederic chrpfositidhi araaten@dt ileafiersionls porbuisHy advantageous to

use2M LR &% it ?‘E@SFS’I SLEd gé{t(i)érgse{ivﬂﬁn%(/v WY §atB'Y LHGBS iRfadvance

he 1. nventi on may al.s , ragments e.qg. . )
and- g5t be” Mesylatedr @ AdvEbenainged Is; Rt T BREIG My PRtent will be
expoped) tefitasireus or S. epidermidis infection, it is preferred to inoculate with a vaccine
of the invention that protects against both, as described above. Preferably adults over 16
awaiting elective surgery are treated with the immunogenic compositions and vaccines of

the invention.

It is also advantageous to inoculate health care workers with the vaccine of the invention.

The vaccine preparations of the present invention may be used to protect or treat a

mammal susceptible to infection, by means of administering said vaccine via systemic or
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Met hods of maki ng nonocl onal anti bodies are well known
in the art and can include the fusion of splenocytes
wowdok/osset ona cell's (Kohler and MIstein 1975 MNeX/BP®05/010184
256; 495; Antibodies - a |laboratory manual Harl ow and
Lane 1988). Alternatively, nonoclonal Fv fragnments
muesal eutebtTaiene dadiyinistrationsi nepya insliidealliestionaye Hies fiitragnuscular,

| mtr%d()ek?ﬁ(%{?é n\{%ggnﬁ?o%‘; U%[gﬁ%ﬁ%&]& régt%é Na%l'c"i rrﬁtljJ masﬁl %ﬁe‘@ﬂ% rabh to the

oraltmlntentamrraml@é@vtgenmwmm'eamds I\/bt hods 15 The
i nvention al so enconpasses nethod of nmaking the
I munogeni ¢ conpositions and vaccines of the
The ameuntiop antigerpinefash vedcipe desssis ssfectaskas Ay @mauphwhich induces an
lmrﬁtﬁttoPFb‘FeJtIQe 'F@%ﬁm@e Wﬁkpﬁgﬁlﬁ&'ﬁ?ﬁ' SAVRtsd §8e RS in Ci?plc:al vaccines.
m xI'ng antigens to na e 1 nmunogeni ¢ composi t f
Sudhtamauny wilt Yasy dependintdipay whickeepgsifisrimaeagepe i ¢ryployed and how it
{ n
is p?gs prﬁaaq'lhg a[feréfé'ing %@glﬁ%ta(gfgtkg%é ﬁé HM &%ECEE% 'tbﬁéﬁtqhe range1 -100pg,
pre&tmhﬂlﬁmtgp aaist typioaty irothe raﬁlje plar + Reug. aBénerdllys jiti it adxpected that

cach sl B ReS B ko B0 57 bR Bt b BRSS Sroterably 0.1.50
ng, RRéfetdbi) 8Mlyo agyanivigRoUs 59.g 16Sel MoSiageferaile @A, IArEoptimal
surgery. Such patients will know the date of sur

ampunt of00 th TG VRSEING G8N | BRoBSPRtAIRE] (PYasiPRHRS. S&lsge mvolving
obs'evaa'tl§n net dﬁﬁ%rwtlﬂﬁ{un%h%%hé@éﬂmWsulhe&t@ 3Q=<ﬂl>éﬁﬁ?@edan initial

aureus or S. epidermdis infection, it
vacsmam rBIRGS TR (RCEYE AN (9" 2SSYSEY RoStes imppyinisations adequately
spdcByention that protects against both, as described
above. Preferably adults over 16 awaiting elective
surgery are treated with the i mmunogeni c conpositions

AltREh YREGARRSs Of thel dt8sd i HRBAtdAMMay3Be b&mlrﬁistéﬂea By any route
advant ageous to inocul ate health C@re wor ker s

adrgigistratipn ¢ffthe Aesqriked Mecahnes intpie $kiv AP Prpsapgea Vg%*ﬁge%fof the

preE&]ﬁ iR/eRBSH HLMYE Bkih @BPRYedh sREH hbﬁhyp Jeifeicy tcallllé!d the eahtum
mammal susceptible to i nfection

corawmnfv@%@w@yg SPRIGRIENS &W?@eéyh&h@rﬁp&jergm's %3 '%f cafled the
dergﬁ)@ MhiBad fdn o@/l%@&ﬂ@ 56&11@3%%6% m&:@sabsé@m&s havesown that

amnlstratlonsma CUEInL |onV|a ei
injeichen afrirsgingrinto th%?‘ﬁ'%p@'ﬂl 0 GARVIET faciesdsy Hmigies an immune

res?ﬁ)%‘éuﬁlﬁﬁﬁ%’a%/ 4188/ b8 Bssdtfated RithTH GOFBEr Sl dRtionkl fvaARageS
oral /alimentary, respiratory, genitourina

Intredermad vacsingtian b tha vq\;gcmgﬁldpﬁgWep hegel ﬁ)rmg@oqrﬁtrg}/r&g deature of

thelpPest BGERnAS an amount which induces an
i'mrunoprot ective response w thout significant, adverse

side effects in typical vaccines. Such am)unt Wil |
Thé/ %Meﬂﬁ&%ﬂ @édﬁﬂldﬂl@% |Ntﬂald%hn§ RYettfonc tHen‘mNa?@cﬂﬁ@prbSedure compnses

é and how it presented. The g ‘gt ein Q

stepy of Rl6a0iag A GKE: IanttWﬂ éﬁ?tplvnwlﬁhnmt%e e Ryl wit Egt?g evel of a
narrow gauge needle (26-31 gauge) facing upwards the needle is inserted at an angle of
between 10-15°. Once the bevel of the needie is inserted, the barrel of the needle is
lowered and further advanced whilst providing a slight pressure to elevate it under the
skin. The liquid is then injected very slowly thereby forming a bleb or bump on the skin
surface, followed by slow withdrawal of the needle.
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preferably 5-50g, nost typically in the range 10 -

25g. Cenerally, it is expected that 10 each dose w ||
wa@eovp/08=e2 0. 1- 100 g of pol ysacchari de where prBCSERP2005/010184

preferably 0.1-50 g, preferably 0.1-10 g, of which I

to 5 g is the nost preferable range. An opti nal
Morameaentlyf devieespthat iaca bpecificady idasigoech th edmindsien kduicbggenys into or
acr(?stsemg @qu I"%(/é' glegﬁ dé&:\ﬁgla%' fgg?xa%’@ é\%ésq{eser%dqﬁ rW@t§§/34850

nses n su OWI ng an I ni
andvlale duOﬁaMﬂomlsoshtnbuefcmpch@y devcasi @%scch@d & ea@mieam WO 01/13977;

us BORdiH LEEeY éh%ss adequated ¥ 99&5,159% %%49%42“ PleHI569,189,

the Vactines of rresent 'i nvention
US adiidifi1gt @s@&a@sﬁny%ae@w? e\tﬁwﬁﬁﬁ@ﬂﬂ@t U8r5 1519 1683 US 5,312,335,

us dﬁgﬁé poed usa%qg;em ny8 ER8pslean (V)4 5 866,008 4,700,824, US

resent 1 nvention.
4,94008840.i @354 840,460, eWG HYIRF05cand §Ve, 9?1’3\35@(3 Alt%n@iWﬁamgthOds of

mtr%cﬁarr‘ﬁgr Q@rﬂﬂstr%r{:gf Y %L&Xec' EH?)‘I% aguehﬁ iy dﬁclué@ g&{\}%‘ﬁﬂﬁlﬁl syringes

erms IS a aer erms
andtnﬂedle@verrd%@ogstdﬁ@lgs%mbahmhvwmeohdamm@h\élﬂs99/27961) or

trar’ge%ﬁna? haWRed ng 97/5] 9%728@3’7’)an 'a?ﬁle'drﬂ)%é eﬁrféc!@ &Frthe skin
partt cul ar t e der

(tran@dmr@ﬁls@r tranpeananny delivasy WO 9826634t WO BB/2BOF )nu nber
of additional advantages. Intradermal vaccination

with the vacci nes described herein fornms a preferred
Whenr thaivecotes afshe peesgniiseentionrare rie ingradninistesesh {e iei Ym|or more

speﬁ:ﬁeg@ d%%@“de.lrﬁk%ftﬂ@%ﬁahe léwlln%ﬁo\lxplfbud \Vkﬁummrﬁélﬂarly a V%Iume of

rises steps of eani ng the skin,
betw%namm@toéhﬂlr@dvﬁimlone hand, and with the bevel of a
narrow gauge needl e (26-31 gauge) faci ng upwards the
needle is inserted at an angle of 30 between 10-15.
TheOpdentné aptigests ipfthe Rldn ms defragerngali vaseinee af thenrresrit irvention may

be Ymildreione6eh |6r§qh | dQWET 8¢ M flr‘l”lﬁtlﬂﬁﬁu%}é?n%ém‘ég' dS%E above).

pr V|d|ngas pressure to elevate it under
Howwem it Ereefelatug@iofi skis Orh”érrﬁldﬁm’lﬁof?é@n@ﬁemt medmwulﬁmlséb%y be “low

for t3 N
ARl B i 8 PSS ISl ket o
ntt@@s’,oepmowgomat@ably%ﬂ do Bageperl dosedend despalyraccharigle (preferably
desi t m ni ster e
corgEih B, BSE B sf S Pt Sl AL SRR Betveer
0.01 k0 88\ Tpslysasupbiitiefer dbs¥O 99/ 34850 and EP 1092444,

also the jet injection devices described for exanple
in W 01/13977; US 5, 480,381, US 5,599, 302, US

As 5s€zﬂ4eréiﬂ4thek§n5‘ii&ghﬁ§egr§2|8dﬂ%r§ 549 DdliveyDf theb@stcih8Qo the region

of tgc’as ggl@‘?lgg‘ot :étlggins’ vje_ésthe wcg\esvil ngélgeces%ysbg épgageéifxcluswely

in th@d@m@@ﬁﬂé@erﬂ@sﬁh@%@er 03l shﬁlo@afe‘dﬁne%@en adut 1.0 and about 2.0
4,790, 824, US 941, 880 t&g 4,940, 460, WO 97/ 77‘%3 betw

e G A 70 5K b BesHE OBt aTOHF g pn between

md@ﬁlﬁhl@'a‘hﬁrlﬁlﬁff@i’er@fpaﬂb of mcm‘odye Iﬁ rg@nataatm @msbaTexpdctd todteach the
conventi ona ri nges vice
dera&%bxga@agﬁérmﬁéyﬂq'q’@?w SLH%CWE&V K. e %Wé?c'éf'%@éed(wee" the
strA®h 20096m af8 the epidermis at the surface and the subcutaneous layer below.
Depending on the mode of delivery, the vaccine may ultimately be located solely or
primarily within the dermis, or it may ultimately be distributed within the epidermis and the
dermis.
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10 transdernmal patches (WO 97/48440; WD 98/28037); or
applied to the surface of the skin (transdermal or

w0 c@amsuraneous delivery WO 98/ 20734 ; WO 98/ 2BOBEP2005/010184
When the vaccines of the present invention are to be
adm nistered to the skin, or nore specifically into

A prERréar Binbodimtht V&C%@Qn\}éltlb@ i@ howetidauiotl pelentg or treating

stapgﬁ@tch?éél %ﬁééﬁoﬁ o¥ #5@% gémgr;s?necﬁtﬂg\@?e%nﬂaa%ﬂﬁﬁlstgngé tf{g mfm.%ogenlc
comneeitig 8F h%ﬂc"\%&f&hwgerafonttﬁ@ pﬁ‘F'@@é@lf‘e?cﬁW@Fﬁqfon my be

simlar to conventional doses as found in
In al PHéfeABY SRiboaimarRGRé Bafert ROSvaitRiioMEdtive stiypyer, it is a
feature of skin or |ntradernal vacci nes that the
fornmul ati ons "l ow 20 dose". Accordingly the
A fusingt areferesst %@%ﬁmpﬁt of| thgunyeation iy aserfl dhey imunegesicgonjposition
of theegwehtiom imsthel manbfactse (flat vactiy, f@r dkenadit yor0 ptevieation of
staphyfbcB&Sal Fﬂ\‘?@&*on dpdisbhs, BF&f&r‘éB@%@f $1i§er REHh9I88EN4I infection.
conj ugat ed) antigens nay be present in the range of
0.01-1g, and preferably between 0.01 to 0.5 of
Thepiermp ssarityiadogesa! prefectipns encoppaages igiastine caysed *ﬂh@ auggus and/or S.
epiddrmidi.ogidTedthete| staphiylococmmb nstraired | capaleofof t beusirac difeetion in a
maﬁwﬂmaﬁé’lﬁag‘?&@? BF hhar fsstderm s in the skin. However, the
vacci n \M|ﬁ not necessarily be |ocated exclu3|vely
in the dermis. The dermis is the layer in the skin

you

Thel tegas expmpsisings n campiige” BN “egraprigss ubergingare ifteRdeshby the inventors
to b%“rfpft@ﬁ@l 'éﬂlbgh‘tgpéﬁles\%hﬁ‘ thePidfmé h&fn@ns’cn% Qf” ORbhtLrEERY Honsists of’,
vari ation tween i1ndividuals and in different

resqzmtw@iyom every itsd@ce. | n general, it can be expected to

reach the 30 derms by going 1.5 nm bel ow t he surface

of the skin. The derms is |ocated between the _
All referanaas o dairnl @palivgtionfecieg; withimihis pateptrpesifieatinnearg drporporated
by refegerso¢léianeous | ayer bel ow. Dependi ng on the node

of delivery, the vaccine nay ultimtely be |ocated

solely or narll hin
I i gk B JBBUGT ey e ke Uaderiiord HEE Epils faTRbe spsaet forth
Thed€ leRarfiples aredfbr PipaeiosrAR2HatdNRENY, BRP BR5HE 16 h84orstrued as limiting

referred %%Eodinent of the invention is a nmethod of

theg?@@éﬁﬁpﬁﬁv o7 N6t aphyl ococcal infection or

di sease conprising the step of adm nistering the

i mmunogeni ¢ conposition or vaccine of the invention

to a patient in need thereof. 5 1n a preferred

enbodi nent, the patient is awaiting elective surgery.

A further preferred enbodi nent of the invention is a

use of the immunogenic conposition of the invention

in the manufacture of a vaccine for treatnent or

prevention of staphylococcal infection or disease,

preferably post-surgery staphyl ococcal infection. 10

The term ' staphyl ococcal infection' enconpasses

i nfection caused by S.aureus and/or S.
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epi derm di s and ot her staphyl ococcal strains capable

of causing infection in a mammlian, preferably human
who®b/032432 The terns "conprising”, "conprise" apPdI/EP2005/010184

"conprises" herein are intended by the inventors to

be optionally substitutable with the terns "consisting
Ex@implesconsi st of and "consists of', respectively, in

every |nstance A references or patent applications

th| S |nvent| on may be better under st ood, the foll ow ng
A: les are set forth. These exanples are for
—'-gﬁqlﬂgn?éSes of illustration only, and are not to be
Appropsate uedstestidni nsiteisngendirfeeresl ojpéo obligdmecientidest | specific for the

e T SR ol TR SR8 o o

exressioriplasmitl pET@Hdion pQES3Rsuddl thati angroteppoudg be akpressed as a fusion

estrlctlon j: t ale] red | Lj cl i
erolR 608 Pl BN SHEFERS sl gl sl PRd¥ T el
di rectional cloning of the PCR product into the E. coli
ressi o sm d pET24d or pQE-30 such that a
Th%Pdmgrsr%’sggL\fF&eabe expressed aspa fusion protein
Alpbanttakxini ng a GHCSLEGATCOGCOAGCATTOTRAITH AR ATAG AMNAG-Be  and

5 T B TR T AaTATTARAC S anc

EbpS CCCAAGCTTT BAGGLES ARTTECT BEG T TAABAAT EBPSAAGATG-3' and
I (5 GATG 3' and 15

R e 7

CIfA' - CGCGGAT CCAGTGRUGGATT GAGACEAAMNTAGIGERNAICGCAATC-3' and
Y 1 ] T, ye 3 FnbpA -

o S RTINS S ¢

FnispACCCAAGET T T TABGCTGIUGESATTATATRPRANNEST GRAASTAACG-3' and

5 L A A R T I Redac o  sarc -

Sbb' - CGCGGAT CCCCAGAACEBATEBATCCASCACGHAACAAACTTC-3 and

5 GBAACTECRE T M PEE RS A A AOST AT 5

SdrC - 5-CGCGGATCCGCAGAACATACGAATGGAG-3' and

5'CCCAAGCTTTTATGTTTCTTCTTCGTAGTAGC-3

SdrG - 5'-CGCGGATCCGAGGAGAATTCAGTACAAG-3 and

5'CCCAAGCTTTTATTCGTCATCATAGTATCCG-3

Ebh - 5-AAAAGTACTCACCACCACCACCACC-3 and

5AAAAGTACTCACTTGATTCATCGCTTCAG-3’

Aaa - 5-GCGCGCCATGGCACAAGCTTCTACACAACATAC-3' and

5'GCGCGCTCGAGATGGATGAATGCATAGCTAGA-3’

[saA -~ 5-GCATCCATGGCACCATCACCATCACCACGAAGTAAACGTTGATCAAGC-3
and 5-AGCACTCGAGTTAGAATCCCCAAGCACCTAAACC-3

HarA - 5'-GCACCCATGGCAGAAAATACAAATACTTC-3' and
5 TTTTCTCGAGCATTTTAGATTGACTAAGTTG-3’

Autolysin glucosaminidase — 5-CAAGTCCCATGGCTGAGACGACACAAGATCAAC-3’
and 5-CAGTCTCGAGTTTTACAGCTGTTTTTGGTTG-3’
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Sdr G - 5' - CGCCGGATCCGAGGAGAATTCAGTACAAG- 3' and 25
5' CCCAAGCTTTTATTCGTCATCATAGTATCCG 3" Ebh -

WG 2600M394@T ACTCACCACCACCACCACC- 3'  and PCT/EP2005/010184
5' AAAAGTACTCACTTGATTCATC G CTTCAG 3' Aaa -

AuBlySBCCCHHIAISECCACAAT TIET ACAFANSATAS, A%AC%‘ES‘TTA%T%@@ and

TG CATAGCTAGA-3' 30 Is
ng WAGTAAACGTTGATOAA@ 3
IsgAnd 5' ~AGCACECCAGETAGHA ﬁ%@M@E«@@Q@é@EE@ C-3’ and
W%AAATACAAATACTTO an ;\‘Lr\%@ G

&G ABCTAURASPASER T@H-Ricosani ni dase -

CAAGT ,
ISd@ CAGTG%TTTW&%?J W and 5

GW@@QWZ\WEﬁmmmGTM 31 ysi n ani dase -

B A N SR e afocoms

SASG A NETCEARTGZAATAGRAGCTACAAACKCAAC- 3'  and
5" ACCAGTCTCGAGTAATTCTTTACGCTTTAGAGCTTG 3" 5 [ sdB -
5 - TATTCTCGAGCCTTTGAGIGIGITCCATCATTTG 3' and 5° GAAG C
TheAACR produsts ware fTvianinahmadieo GieNESEMT cldRiPiglvector (Novagen) using

TorS:’IO @Mé&%ﬁ@ﬁéﬁ%@%l@ %QH&@OW o dTL%s[ g’ntermedlate

Coqﬁénugt vag graderie fedlifeiedfurthercclenieg [mEISm'EXptasalong/e\zteact'ﬁlansformants
corft¥AMBoRR) DG r?lgsertTW@rQ LAt 'rl%gl re%ﬁr!cilgl;\ n%%&ﬁ]e IE%%SIS Following

the manufacturer's 1 nstructio
digegfiedt PurdOUhaYavRidd the reantioniwast endlyredhiey aghrose rggl eletophoresis

(0.88% QQ%%@@ P iy %Eét%fe—EE Oﬂgﬁ&@ B%éltr)z . P@%rﬂaﬁ%n@w&e Visualized by

DNA T nsert were selecte
UVdlanination afte@gpb@{p@tg:phgra?@qndoﬁhldwm Emaﬂd@lsﬂaqwtg ADNAwolecular

sizé §%?Hér‘?jng"\ﬂﬁ Gllsed E.?@TQ%I} | gﬁgegz e}%eélﬁgl@%%ﬁe%%? h Sakatel with the

Yo agarose I n a
fes‘b%ﬁmré'?? an@me ysegnierassmatsr @e\ﬂmaﬂ ihzdaberagménts Plasmid purlfled ‘

o s A LRSS ALY ot
with RRPEPRiate fr@str@gqam oRnFymes) aWa@Cerlnetetndthby ethed nmiamufacturer (Life
TedhAbRbles]. et digddisy OD?\@?&(@%' t"ﬂgﬁ rﬁ)}(y@ﬁecgﬁg ﬁlgnsgca gel-based spin -

estimate the Size
colysng friey to fhg@ilﬁnswtécfthedpﬂ%&dsbonomts@ maamuéacmwirrgnoﬁ@bh (H2 .

frag‘?ﬁ’e‘-‘nt)t e, WU%HB Hdrx, A 9fndRd kﬂ PBRL & rfehg/ﬂ:ﬁpgsaé Mas carried

ri ate res r| ction enzy nmes a reconmne
out Nﬁweft R PET efd pigsfrid am@@mﬁugaguca@) SdrBeSdiky &sbpA, S]N:G/Fbe alpha

toxih A8 SBMveMASarHEE Butliding the Pt Gasild ca gel - based spin

B: Production of expression vector.

To prepare the expression ‘plasmid pET24d or pQE-30 for ligation, it was similarly
digested to completion with appropriate restriction enzymes. An approximately 5-fold
molar excess of the digested fragments to the prepared vector was used to program the
ligation reaction. A standard ~20 yl ligation reaction (~16°C, ~16 hours), using methods
well known in the art, was performed using T4 DNA ligase (~2.0 units / reaction, Life
Technologies). An aliquot of the ligation (~5 pl) was used to transform M15(pREP4) or
BT21::DES3 electro-competent cells according to methods well known in the art. Following
a ~2-3 hour outgrowth period at 37°C in ~1.0 ml of LB broth, transformed cells were
plated on LB agar plates containing ampicillin (100 ug/ml) and/or kanamycin (30ug/ml).
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colums prior to ligation wth the pET24d or pQE-30

plasm d. Coning of Ebh (H2 fragnent), AaA, |sdA,
wo s@B3Har A, Atl-am dase, Atl-glucosam ne, NMRPPCT/ERA05/010184

was carried out using the pET24d plasm d and cl oni ng

of CIfA SdrC, SdrE, FnbpA, Sdrd Fbe, al pha 25 toxin
Angibigtisoverganeudsstin |tf@jsemtlousﬁ>la@8twmre pr(ggbai@d wivesighd at 8/°C for ~16
holfs0 kil Ao W@%@@@@fﬁ&w% wht S tén{iﬁplcks and used to

expr essi on -

‘Patel’ IB¢QW€IT%¢fFP§'h LB P@Bﬂfaﬂﬁ plete@mmeé&asmww\ptnm L@pﬁp/d@n taoﬂ_ﬂ culture.
Bo'ir?fﬂerée%ﬁ Bl‘ét& RE -br c%ﬁﬁrre%érg%&l@éﬁe%' (f)\%lrrqgh@% 3L, either a

excess ?este fragnments to t
Stamé@tcbﬂcwtﬁéordelé@s or @swrwwausebaathgéw@te wdzase@ FPCRranalysis was

empicy/a Q%dver%o HRt ﬂra?rﬁs?cf(rh%ﬂtsr S@Wt&l 24 tﬁe e inddt. h%ré) the ~1.0 ml

USI nown I n e art was per or
OVergj Lﬁﬁpﬂﬂw Priofjnadture wag tran$f@l§e¢ i @4dt mbpplynippséene tube and the

cel-'ée%ﬂé’été’@' Sﬁ)cen{ﬂ'fu%&l‘o?uﬂwt &fBé&%énhgﬂlér%E%’ﬁrlfﬁgglz ~3M3in., room

used to transform REP4) or
teraparaturey ~J8 M98 vem: Theldel palst svagisugrersiendn hadku! whsterile water and a

~15Lﬁ10éﬁauétrhstea ) 9FJgrarE Ql JS@M ﬂgal %élu@h ﬁ(ﬁﬁ r884fon Q:HEQ:E@Y& Both forward
perlo transforne
and é?Y%SQ/\éF@“f'C}?F'@n éﬂméﬁ“’ EBea@aal 99°Grdenatusation siemyas increased to 3
|
iTE & SRS (el o0, 30k PaclSanean el 8 Rl plasmia DA
Ani AR Nl 9790 theemalcyelet arsha 3RIcyElesthira-glep thaimat @mplification profile,
i eogg"@l YecalssBRec| %sec1672°bo%ﬁn e is8H 3o émﬁ(fkfatﬂg BASB203

col oni es were picked steril'e toothpicks a
fraggent e dhe 'ySﬁ@éranéfpén¢nté§m&ea Aprorénerthgrmagleamplificgiian, a ~20ul

allcﬁﬁot @f th’e @a%onhﬁa&@ﬁalﬁ‘é@ Wé’éé?o@b&l%lé‘ctropﬁ@%@st(b% ‘%ai ose in a

cul t'ure wer & i ncuba over ni

Tn%fpcgta@ EHTél(T’ﬁ@rbLﬁfeQ NN frapanenisovasa tvispalised dyddy Ilkyrmmatlon after
gelsél@&idﬂ)ﬁo?%kea"ndk@lﬁlblunﬁbr‘ﬁ!ﬁﬁdeﬁstﬁﬂr{ Q@@WA rﬁ%c@ﬁ@éﬁé'sﬁandard (1 Kb

[ﬁﬁlﬁp oyed to verify that trans ormants contain
'adfi% s ePh%‘é‘P&'eS)N@@ee'e(tﬂf?@ho'?S@d i parglled wiihghe tess SAﬁiMDl@&rﬁnd was
usdy % rbs‘ﬁHJaEé”ﬂ% Whe bf 8RS PR %‘F’oé&tsa ]T rgnm)r dexrbs that produced the

pol y yl ene tube and the 'cells collecte
exRest ﬁ'FGdDaQRdﬁoqut vere ddeniifiad Msceteiesn eentainine @ -motginexpression
cols@Bl, ERpREsiah LZMé%mld Je%n@%g?(sﬁ%ms e Qﬁ‘éﬂ aﬁélgié?it fo‘f‘@ﬁe inducible
suspended in of sterile water and
exXrpsRIbef rﬁ§@”db'ﬂ@ntmf@tgmam a -50p1 final volune PCR
reacti on containing both forward and reverse
anplification prinmers. The initial 95C denaturation
step was increased to 3 ninutes to ensure thernal
@snd l'i beration of
3 ALLS1QrMIgn
ermal cycler and a
An Qﬂqw @f ﬁne QVIerrwtﬁeeqb ctlvee (red.0 m’mlvasfo inoaltlated indo af i25am! erlenmeyer

ﬂaétko@og;cragll%ﬁ? ;ﬁ??@%& @@g&i ﬁ@ﬁ%ﬁ V2 rom far (Nﬂrd YWSRng (~250

Fagment Prom
rpm)rentis ther eudtnte toehigilygsactesl ®@Aﬁ®£goft &5 niedl. naickidg ;bfnas&t(hsmally about
a al
1'5ag%§2'§érsé (\'t ﬂ'trkg{érprg gghrg)%enéaqg@ (Hgﬂg:f:f}?esc@pgésgzﬁds g% was transferred
to argecond deb anldlasiomnd expnegsidrudffrecombibai proteiprietitcedvyriee addition of

| .
P M

| T‘@{ it‘té‘r O%E}%kgg?;%v%% cﬁ %Lfga\b%trgnpbsﬁéﬁwgg g‘ﬂmal concentEtBRVQf 1.0 mM.,
Incuipation df &ethsthe P EE-dntised apd nib-induced cultures contlnued for an additional
~4 hours at 37 °C with shaking. Samples (~1.0 ml) of both induced and non-induced

cultures were removed after the induction period and the cells collected by centrifugation
in a microcentrifuge at room temperature for ~3 minutes. Individual cell pellets were
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| adder, Life Technol ogi es) was el ectrophoresed in

parallel with the test sanples and was 20 used to
wesdocisde2 t he size of the PCR products. TransfBCTRP2085/010184

that produced the expected size PCR product were

identified as strains containing a protein expression
suspemsar tmcr50uE>op5rsmma watgy) tem ixedrwiti an regust velims qfePk Laemelli

spé! Wt;n% naglé so,hsxﬁl g%@@}s@eﬂ%w Sl gfye &% boiing water bath

reco ressi on
for P@Rmpdguctem@rérpmho Erepat Bolumas 411 aplloef lerfth ttlma crude IPTG-induced

and? 4gé nrs fndo6&d Gl § ,;gasas( “Werd mahewanegg%@plég@dg%t Fri@iglycine

enrre er ask cont al ni
polyam@nldbrqﬂ ki mmtmaswm@m Alover). G he induetdagndhgor-inggeed lysate

d 0
sanﬁ(:gg% \}o’g}te' EleEﬂchnr\%PéstephgosqteH{egsﬁgl l;;/r%@t%g%t@ g%lé%u%@wglfgldt markers
(SeﬁBlulﬁs)NOVAt() tunder wpnw,e@pmlo@ﬁmﬂ%isy using fa gftandaed cBIPBATrie/glycine

run&mé%uﬁerﬂe r ecgrr{) ophi&teds S&Hon \A&% %L%J l/vﬁﬁ Kommassie

ex | nant pr Ot elnin
brlllm@mw%rmﬁﬂ (ﬁhpR@ix Bnd West dextaived plar a@uallzesﬂ@vell ETG-inducible

pro‘%ﬁ‘gﬁrb Thes88Bhd é?t\/\ﬁasf IS opfoRRE SRt APVEIE than{bré?werW% micron pore

_ atron o e 1 PTG I nduced and non-in
size; UNqvgxk §orchbisnated € oisingh adéiaRed ddiai-Protepnnlb iaiting: agraraus and

ToWhitd rﬁ%%hﬂg(gos%'m dafdr-Butfr M Bloazmé’%tf rihé Wﬁé‘rﬁ@%n@n%d antibody
non-i nduced 35 cultures were renoved
inctatiaes Were pefaroedzasgording t@emB’EhOd%IWe@dWéWnbv ‘e art. A monoclonal
antFl@@éQHﬁéj@%HnM&ly follovded'b 5%@«5‘5& fJbBE%nﬁﬁn&tB@@ntlbody conjugated to
erature m nu Individ pel | e
HR Gew, Wore peed d@,mﬁmpdm @m@@spomwen@mﬁéﬁa eracombmam
pro{é(;l'i @QBEI goﬁBth'elﬁ‘?wltl"l"'ﬁE %htlbédker‘éaeﬁﬁé%tt‘ém Wa@%cﬁ@b@d using either

une ot Laeme n‘i)
an céilai imsplgble- mubstipieoedhanding  Ahvaepi f&cé’tﬂth nﬂ'@m Arggsham  ECL

che\?‘fﬁ@ﬁﬁné%@%ﬁbe gggems mn to denature protein. Equal

umes of both the crude I PTG induced and
the non-induced cell lysates were |oaded onto
g_ﬁgielfaﬁ.%d%%%g Ufwe%%@.mﬁorsf&.ﬂacryl am de gel (1 mm
rnduced and non-induced
Bagtgrigistainsanpl es were el ectrophoresed together with
A r@éo‘?x%n@érﬂ%?pr@@él&? E‘{rﬁﬁ o‘i""‘EI GBﬁ NVBI(KRES4) ((oﬁ%ﬁﬁhg'% J)IMM@’QQESO) or
under conventional conditions using a st

BLYDSES rentainipgi Fﬂ@smlﬂu@ﬁTW Bgading §@pw@%ccam1ot%w Mgs used to
IGRARITESh RificHHP FPbcoMfinaitpkdigd. Wi th comrmassi e
progugec(felr ant bFu% FESSO Bi oCRad)nan? t hen destained to
vi sual i ze novel | PTG—I nduci bl e 10 protein(s) The
Megigcond gel was el ectroblotted onto a PVDF menbr ane
45 mcron pore size, Novex) for -2 hrs at 4

Thefsrmgniatie orMMssd foF Siecrraduation|abreqompi rz?mbafca@lwoaﬁated of 2X
YT ?ﬁ&(ﬂ '® n,go)ﬁsan@é}ngb 1%9g%qo| Af %Héﬁogﬁso%/rfn?km Emmnwva%f added to

rane an i ncubati ons wer e Joer or med

medigadpdihederentastat 8RS el %/Aﬂtifﬂﬂmm‘i'\ Sigraaa e induge expression of the
rec%ﬁfﬁ%bp:@?%%nanleG% 6hyt) B0 dg?é? opyridsRies dyly a@ded to the

secon ant i use anti bo conj ugated'to 15
ferrpentacddyM, (kg used to confirm he expressi on and
identity of the reconbi nant

Production of recombinant proteins

Under native conditions
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protein. Visualization of the anti-H s anti body
reactive pattern was achieved using either an ABT
WO p®elosdare substrate or using Hyperfilmw th tPer/EP2005/010184
Amer sham ECL chemni | um nescence system 20 Exanple 2:
Production of Reconbinant Protein Bacterial strain A
IPT@ommiddert aéépiiegscancestratimnnofofl il apd| the MuBUrsRIERS) grown for 4

ad@ ma@'hgueg The uﬂéﬂe‘\gas( ﬁ’lgﬁ?b@whrfﬁf% dBétzelPO(PF%P ?&“’f@irﬂm&s and the

asm d pET24d encodi ng sta cocca
pelipd adstresuspepdrRL B Rf@ISDha’tabgfféro(ﬁopiM KQHE’@FH kShI2BD4 pH 7) including a

proh&fs gn@ah@n odkERt €hi8 saf |e“<§ &b @d{oeffrgﬁaji ?ng?&e%@ Whg 1500

use roduct 10 I nant
barcryrgsuse ¢ @ r@ﬂS)zkﬁequermfugatlo@mpnf o irbes ai ‘rﬁ 9Q0 aahe stipernatant

waf‘gré%?ﬂéooi;og rﬁﬁter%?@mlﬁcgﬂ% %2& l[\I{ ﬁ?%ﬁ%ﬁd?@g@n ZSM; Th%es%'nrﬁge was then

loaged ph @i B prséseito 1P eslumhhaomadie. Wbl FarasimpRsgenhgonditioned in
50&1@“@2&#@9%9@%4(&;? %P@Q&ﬁg%ﬁé’é&ﬂg@ fEeoAR ARARShed with

er ment or
Buifesch (b2 MdiaH21@4 eHRAsO. 3[‘1"3\lﬂlﬁ|dé9 7or@lyGevel). donelutei imusd HPoteiD, a step

gra%%%h%&é@d%ﬁgg ERaRNP/ %{%3 SPaSFras d@%ﬂ?ﬂlaﬁbpa oH7, 0.3M

final concentration o he culture was
Na€br104e ghygard iand 200rdiimidaTpie) were addediis buffiernA. The proportion of

bufﬁ-ﬁrﬁ rV\PafsU@r%gué“y IﬁCl%ngJ BB ?(?1%1@ mdaﬁt aﬂﬁil IES‘% fon, eluted fraction

was resuspended 1 n phosphate
Cor}f@mpem thecHprptain pwere) poaleHudeangeairated oaehs@laiymﬂ bagginst 0.002M

KHQP@KFI@ZHPO&FBH‘? cMmNecvas subjected to French pressure
l'ysis using 1500 5 bar pressure (2 runs). After

centrifugation for 30 minutes at 15,000 rpm the
Thi§ lr‘rﬁ@ﬁ&ﬂvﬁ@bsed"ﬁ?pﬁrﬁ? @Tfﬂ\egﬂtf@rlscfﬁc' NEEE THARRT Al E%oa n a@%ﬂd alpha

was added to e ‘sanpl e was then
tox1g N| -NTA resin (XK 16 columm Pharnmacia, N -NTA resin
Q agen) conditioned in 50mMM K2ZHPO4, KH2PO4 pH 7.
After | oading the sanple, the colum was washed wth
Undgiidesatuing gondifiogsHo PO4 pH7, 0.3M Nadl, 10% gl ycerol ).

IPT@ m%'suéé“del@ioéif‘g Dt @hBenttioh S ‘&rﬂ%ﬁ?éﬁ&' iBtﬁ%‘B:u rel[ig/ag SEgwn for 4

wher e fferent proportions of _
addiigpal bow TRa culturewasy thes egepirifiagrg ah@xﬁ&oirnﬁndazdpe)wmtes and the

pell@’?ﬁvﬁs ?égin%geﬁdfeth fn@éph%’ce B_lh‘f?erRB@rﬂm II@ % K%?b'(f)ﬁ &H B including a

gr adual increased from10%to
pro@aﬁe fnhdkien st tad Ihleaamplamsmbje@mtaﬁﬁem@ RregsYse bysisiusing 1500

bar é&uP@@'Zer@nsF %‘Ft%?@éﬁtﬁﬁ.l%lgt iR @b%h‘tﬁfég A9 Bt rpth, 2 Mhitet was
washed w1th phosphate buffer including 1M urea. The sample was centrifuged for 30 mins
at 15000rpm and the pellet was resuspended in 8M urea, 0.1M NaH2PO4, 0.5M NaCl,
0.01M Tris-Hcl pH8 and kept overnight at room temperature. The sample was centrifuged
fro 20 minutes at 15000rpm and the supernatant was collected for further purification. The
sample was then loaded on a Ni-NTA resin (XK 16 column Pharmacia, Ni-NTA resin
Qiagen) conditioned in 8M urea, 0.1M NaH2PO4, 0.5M NaCl, 0.01M Tris-Hcl pH8. After
passsage of the flowthrough, the column was washed succesively with buffer A (8M Urea,
0.1MNaH2PO4, 0,5M NaCl, 0.01M Tris, pH 8.0), buffer C (8M Urea, 0.1MNaH2P04, 0.5M
NaCl, 0.01M Tris, pH 6.3), buffer D (8M Urea, 0.1MNaH2P04, 0.5M NaCl, 0.01M Tris, pH
5.9) and buffer E (8M Urea, 0.1MNaH2PO4, 0.5M NaCl, 0.01M Tris, pH 4.5). The
recombinant protein was eluted from the column during washes with buffer D and E. The
denatured, recombinant protein could be solubilized in a solution devoid of urea. For this
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This method was used to purify AfA SdrG |I|sdA 1saB,

Har A, Atl-glucosam ne and al pha toxin. Under
waleowansas7ng conditions 20 | PTG was added at a PCTaP2005/010184

concentration of 1nM and the culture was grown for 4

addi tional hours. The culture was then centrlfu%;ed at
puposdangirred profein reontainedan BM heea was seeceqpiyely dialyzed against 4M
urda %%WM 'U‘Oﬂh‘%@%leph?ﬁf QM L&r@Q”MH@ aﬁ%Pdﬁ'm/l Tris-HCI,

I ncl udi ng prot ease | nhi bror cockt Thi
pHs7a1nﬂ &M @eginiag Bp@@tQQ@M ISHZP @AKRHP O 1 & 0.8V Nagdi hgM arginine.
1500 bar pressure ( 2 runs). After centrifugation for
30 minutes at 15,000 rpm the pellet was 25 washed
Thigireethemhwas e (o pemhy rEhhr(bl2Jtﬁgﬂ@en1) Kedr 8drC. fiepdahpi Atl-amidase
andgsacentrifuged for 30 mns at 15000rpm and the
pell et was resuspended in 8Murea, 0.1 M NaH2PO4, 0.5M
NaCl, 0.01 MTris-Hcl pH8 and kept overni ght at room
Thé %U}?I%rdaér%f%s W@l% SR8 HyeSpSENdE f tl*ﬁ@‘i'estflt%%@?ne protedn purified

m nutes at 15000r pm-and the supernatant was
ungesmafivg eqnshitiong Kalpﬁ% fdryend pRe pretaifmusiiiah sndercdenpbiipe gonditions
(SPB) SreNnoliAh FRBIY 4 &Ky 46 col unmm Pharmacia, Ni - NTA

resin 30 Q agen) conditioned in 8Murea, CA M NaH2PO4,

0.5M NaCl, 0.01M Tris-Hcl pH8. After passsage of the

ExémPM@Pmmat.éme polysaEchRRIeyashed succesively with
fer A (8M Ur ea, 0.1 MNaH2PO4, O 5M NaCl , O. 01 M

Tris , buffer C (8M Urea H2PO4
PIAGRNAG S ptondros 28, desrriedsin Joyea Phal” @Q%mamoéydra@e Research 336;
903v'&lé'cl—l2PO4 0.5M Nad, 0.01 MTris, pH 5.9) and buffer
E(8MUrea 01 I\/NaH2PO4 O5MNaC| 0.0IM Tris, p

H
fr t .
yinge Ef{);nd J,- g %Bﬁﬁ%.@@é‘%&{)ﬁ%ﬁ:ﬁg&%ﬁ?ﬂ%@?% de8M0edSn Infection

an ltlbﬁ' (r €8®¥bi nant protein could be sol ubilized in

a solution devoid of urea. For this 60 WO 2006/ 032472
Actr@tiomraubepuplonpehemigtiyose, denat ured protein

contained in 8M urea was successively dialyzed agai nst

4AM urea, 0.1 MNa2POX4, 0-01M Tris-HC, pH7.1, 2M urea,
Nafjve1palyseasierde, is dlisspivettrin Naghi2M opin water. Ehcswpt\rmgi polysaccharide
c o A e P eg T ey 2y gmor.

fragnent), AaA, SdrC, FnbpA, Sbi, Atl-am dase and

Frohﬁé"‘f‘oo ﬁ%}?rnpé{?blg L&aGidH |Hta@ét8ﬁltrYf§ r@?ﬂfﬁ gtI:M g:’fpyatélasﬂj AGfmg PS) is

ere or one protein
addedn'@i theoprlyagripavidet @@dumn hﬁdﬂlﬁh@ lotast i2M higthylamihe is added to

obtéhﬂ Qﬁé es?@%iﬁ& 4 ’u\FbgloE:}ﬂ'@' n‘é* @38 'I(rh%dégvafﬁ?r? of B¥BollShccharide is

aration
perﬁw@myéaaicth@r PHe@JFHQA2(lPNA@)3 atSZ@ﬁepTaheeaaragr ¢ecdeini iseatided to the

actr\]/é’ﬁéGSJ §fs a#haagg?h a@&ggﬁysgjﬁ%g% S@:@@%ﬁ% ﬁ%?ar rat?oSand the coupling

ype type ari des
reapliaryig eedernfadorhti®: spacflerhfor ddéour.i bed in | nf ectl on

Then, the reaction is quenched with glycine for 30 minutes at 25°C and overnight at 4°C.

The conjugates are purified by gel filiration using a Sephacryl 500HR gel filtration column
equilibrated with 0.2M NaCl.
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and I mmunity 58(7); 2367. 20 Activation and coupling

chem stry: Native polysaccharide is dissolved in Nad
WQ@R0o6/0334m2 Wat er. The optimal pol ysaccharide  PCT/EP2005/010184

concentration is evaluated for all the serotypes and

IS between 2ng/m and 5ng/m . 25 Froma 100 ng/ m
Tha tGHERohygralR ia9H Priptei craiants iof hemired GDIMORS are determined .The
corijadates Qe ol i8S fi t hadl

j8dates Qi BN Derhid fllt@F%fgrl\wﬂ %’rq.gﬁ.hngrété(rﬁﬁﬁ@ ﬂ{e'gﬂ:geérae. The

solution.1,5 mnute later, amne- s

PS{Ryotelbialiphinthie capueste iprenarationa eredetpimiteH 8. 5- 10. 0) .
The activation of the polysaccharide is perforned at
this pH during 2 minutes at 25C. The carrier protein

Chaeacterisationy the activated pol ysaccharide in an anount

Eagédrj it chara@ierBed fok/photdl M Post upling

0 rélggcti on is perfor rrepéoat thedogﬁé%@ﬁgegaﬁfe@? 1

3 ( .
The,Belysacehriidle qonient isdoeagiied By fecResaseinalitest agtied peotdin content by
the3Qwiy fidt. The Fhald /P BNALIGMAR TS Ql@ferﬁ’ﬂneﬂgg tléel ’ﬁio%‘? eu%%%gﬁrations.

are purified by gel filtration using acry
gel filtration columm 35 equilibrated with 0.2M Nad .

Re§SiduYbRAAPH It (AghigiP$P2005/ 010184  The car bohydrate

and protein contents of the eluted fractions are

They&clyatirRedf theepolysaschyides withr @DPBointaduass atevanate group in the
polyddctigdrRid Ay DMAR ZRMiRERYahidd-AFidB e RBRted "Phe residual DMAP
PS/ Protein ratios in_the conjugate preparations are
ConiRitt & FRiEEYNe YR sPedicassau tpwriorad addgtad at 6SKs
characterised for protein and pol ysacchari de content.
The pol ysaccharide content is nmeasured by the
Frepgpolysacabaridegentgnti(%hie protein content by the Lowy
test. The final PS/PD ratio(ww is determ ned by the
ratio of the concentrations. 10 Residual DVAP content
Thefrryy pRiysasFharifirsoatent oaconjngaiés kepk ahé1G ermstatear dyswit BA°C is

i in th ol ysacchar.i de
oo L9500 AR 5B hoh Ui D Y500
satyrgted durthorbivaRUIfate nfiobowed sy deterifiigatieh.by a specific
assay devel oped and validated at GSK. 15 Free
pol ysaccharide content (% : The free pol ysacchari de

An goRBeRPSOBLISANjisigsedsidretpe quiartificationsbpfed Poledchalide in the
determ negeon er nat ant obtai ned after

37C. i ) the s C
SUPBIBLRNE: TR 205eRe & Galbygal s-Al siiples pan oscfiArared ELISA.
ammoni um sul fate, followed by a centrifugation. 20 An
E a-IIDS/ -PS ELISA is used for the quantification of free

—H@%E@mxa in the supernatant. The absence of
conjugate is also controlled by an a-carrier/a-PS
Adjgvardgompositigrise 4 For nul at i on

Protein, either individually or together, from the above examples may be formulated with
the staphylococcal polysaccharide combination and as adjuvant, the formulation may
comprise a mixture of 3 de -O-acylated monophosphory! lipid A (3D-MPL) and aluminium
hydroxide, or of 3 de -O-acylated monophosphoryl lipid A (3D-MPL) and aluminium
phosphate, or 3D-MPL and/or QS21 optionally in an oil/water emulsion, and optionally
formulated with cholesterol, or aluminium salt alone, preferably aluminium phosphate.

3D-MPL: is a chemically detoxified form of the lipopolysaccharide (LPS) of the Gram-

negative bacteria Salmonella minnesota.
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25 Adj uvant conpositions Protein, either individually

or together, fromthe above exanples nmay be fornul ated
wowaok/0324he st aphyl ococcal pol ysacchari de conbi Pel/EP2005/010184

and as adjuvant, the formulation may conprise a

m xture of 3 de -0-acyl ated nmonophosphoryl lipid A _
EX@@@W)”&"HW%@ @h%@rﬁ'eleglﬁ@arwed@ﬂom thet 3P-§PL combined with

varidisaeicRis &toRBIP @RRATRE o thkinBifrdh ahd @'IMH-%/ éijceIIular |mmun|ty
al um nium phosphate, or 3D-MPL and/or QS21 opti onal

in an oil/water emul sion, and optionally fornmul ated
Qsmt hs ohelsapdr Blirificdr fréth WdrGdid! Bxtpath bof ﬂieodlﬁk onh%f@ﬁlﬁtea Xaponaria

Mg (r)p |uvg38g?r%sahate 3D-MPL: is a chem cal

Ot d5&S Fh ®fSoRE Pﬁilaml%'a@éh'éracaéafewsath ofntigperspecific

ly n@h@ﬁﬁohf&ati@ﬂ%ﬂlmsbaﬁé\%rélaerﬁgéﬁ@na | a minnesota. 62 WO
2006/ 032472 PCT/ EP2005/ 01018 Experi nents perforned

at GSK Bi ol ogi cal s have shown that 3D MPL conbi ned

Vawditid comaimirgusn \eelhg@d e tisd rr%ghcyn @8&1@%@53@%% ta{?h% (2um_may be
unor.al of cellul ar

PregABeA BBAPHO PP EE FrbReseTrd HONOEBEAE0 5F ORAE bar k
Exgdrintdigs Ruiiforhaiicat 3a$H0 %Ib@c@s Malé Gémbﬁﬁ?ated\@' GbrhBfeRyistic effect

strang. adj yv, cti it activates th
of %‘HP*P' %‘HJ cﬁ? M:p ﬂr&%ﬂr 1 e dPdistigh OM@WC*PE@O% and TH1 type

cellsizy GhmhnalﬁéSp@ﬁm. mme@%oﬁwﬁl? er Betigdh ﬁ%ﬁ'ﬁlﬂgeﬁg arbr&scrlbed
al um may be prepared

. i.an cont ai ni ng 3D- MPL an
n Lf%ggﬁgl@gous manner to that described in W93/19780 or
92/16231. 10 Experinments perfornmed at GSK Bi ol ogi cal s

o R ORE 5505 e SRS oS arvChfon) an o

PBS otdntdining rieweeansd Bellerhyigier. CelfHeUé@Ulslom"fMiﬁpris%GPS’%S&ﬁjalene 5%

toerHefolT i e 5534 B0 avEoan FoIa.tee ! dh nen a9 fgiown a5

SBée(seevpopse 72fioR oils (a tocopherol and squal ene), and
of PBS containing Tween 80 as enul sifier. The

enul si on conprised 5% squal ene 5% tocopherol 0.4%
Exmemmssﬂemmebmﬂ GBK Bisi6Eigss Pavé pedven Shazteth@fadjk%nmbf this O/W

SB62 (see WD.95/172

emn,§ MERES S ER it B ook BT Bt Bt FeRRessoven

that the adjunction of this QW enulsion to MPL/ Q821

rther ncr.eas nmrunost i nul ant properties.
Prep%amﬂna? %mﬁpneiﬁgﬁo{? ‘%BBQCG( rﬁ*&ud concentr at e)
Tw@ge&(m iBBisbaiveli msﬂg?sﬁdatbtrbtﬂféﬁ@p%hé (PBE &6 gﬂ/eséib%“@olutéon in the
i a 2% ution, i

PBG o0 chprorite 1001 G boneBelh Aevigan g OrbipmPERgRReRerol and
5mit ﬁmb@nle|ar@ggrte>@m?iogﬁ|§t_?_dl®|ugﬂl9 [@Oﬂmlwlwﬂﬂd%érps&hﬁkan is added

t hor qu 0 ween. sol ution i s added
and e E#*sn'éh:ﬂ&h P"@s%mt”ﬂﬁ’ﬁ '8P PaRsScs trpugh a syringe and
finapyaasedfdidiseiphusing ¥hiMD®Samitrofiuidics machine. The resulting oil droplets
have a size of approximately 180 nm.

Example 5

Animal experiments.

Female CD-1 mice, 8 to 10 weeks old, are obtained from Charles River Laboratories,
Kingston, Mass. For lethality studies, five groups of 9 to 11 CD-1 mice are challenged
intraperitoneally (i.p.) with serial dilutions of S. aureus grown on CSA plates. The inocular
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finally mcrofluidised by using an ML10S m crofl uidics
machi ne. The resulting oil droplets have a size of
wappeoxi4nat el y 180 nm 30 Exanple 5 Ani mal expeCT/RBRIODS010184
Female CD-1 mce, 8 to 10 weeks ol d, are obtained from
Charl es Rlver Jaboratories, 35 Kingston, Mss. For
sizeg r3ngs FYMstiQdi ©9s10° ¢RI mgusep Mastality is @ssassep-an aideily basis for 3

day?d’ eTﬁB@Ob/H&l%Tl dos&d (1aRed)iik RRERLIeY t(x uﬁn% a%rb@ﬁﬁ?d'dleﬁbf the dose-

rown on

diluti . aur eus
resprBeal t'oné@pv@hz@y%hmﬁt@ﬁ Pfc,qanﬂm@gﬁbo@msmsted iby dke likelihood

tioaage Suskhai0dftdrem
ra 0 " ﬂagig éﬁ%g?yyallé\%fﬁg%rhgy%g@g It% 2 nlqlce by the

. assesse€ at daj |
Intrgyenaus ¢ bgdgs' 8 @’%st? %a%%dCEV/m@Sﬁgorabsp#@ol R- fiegtpewitbi~ 2 x 107
CFUhaomse-AffeeSﬁ@mLmoheéé;\iakéde?bnﬁbs Eh%nm%lé éﬂé( Ft@é&%h? the tail at

{mo %Os was tested by t
SP%CQ‘@ 86D Fihile bacieerminilevels ar%ﬁﬁﬁlra@téd mqumﬁatyﬁgwlatg counts
per@draieasn @Upl&a‘t@oﬂ@y;ﬁﬂ C&/%aﬁf Rt Wit B%V:?r@éﬂsolcgdd (\Be)cton Dickinson

U nouse or

M'Qx?q?'ﬂ'ogy §y§<tetn§§ S@ﬂﬁp%a@@'ﬂcw@éﬁ dﬁi@@@w\ﬁatwmrihg éﬂb%lefatr@dlﬂcatlon

of the aHpairedf Statsniek esare bled fromthe tail at specified
tinmes, and the bacterem a | evels are estinated by

quantitative plate counts performed in duplicate on
Exdmplptei c soy agar plates with 5% sheep bl ood (Becton

Geﬂﬁkl\/ﬂﬁﬁﬂdol%fﬁﬂ%t@*ﬂﬁﬁn% b0 l%e%% e§Lﬂ VQ%JDFI Mammals

significance is determn I on
10 of the ucgalred Stutent's t test. Exanple 6 Ceneral
The\B&RIAIRSE SRglEoier 96t antibodien i ihetstarhuipcmesab peiysascharides by an

ELISAl Bﬂé'%/l Manre c%pst]_ Btepcﬁﬁsra%cl‘fﬁrro%s iRt ﬁﬁc&ghﬂ&&ﬁ 20852) are

anti b es to the sta | ococcal

coaied @t 45g/mpin; ré\owhat@ Quffefre@aalmpigalsapn ;bughytsrarbmlamrdlﬂsa plates

N fnr:mxﬁ% d )
LS SRt D NP APRENE B B Al coum
(FGS)nthewy ahidE Gt Serue gainaiesare (pikeHincubaied swhphe 2O agiml ¢bll-wall
| ocked, wi % al f
pol et Gy Al 04 Gy L E S AQREER
tempeeatyradon3Q mihutdstth nehteal28 aggbcrdlesctelthls\aahd;en The samples are then
; I i e ute, . enhagen

anRBNAIGENRH S LIRS0 REL BBL! bl S ERELLELEN,
temperaturalforzehaurtwith@gitetort é\ftehwssramg itigeemicrdpigtes arbRAibaited with

prfio ot Sy RIS FE UL BRI A e e
SCIewitrflh Ligg |dtllaated G001t E0% \REEinrRBS fdnd rmuc abpbat temparture with
agit m)noclzilﬁ na'sv}ﬂéaﬁarr’g&ﬂo r?é%%%%tﬁ_“%g usiag I,Jg{:]lggﬂrfmmunof_gooratones
Inc. S@r@qfdaSE1O©nL1gdt)ed aﬁfﬂlrulPte“d Gnadaﬁmﬁanlgmaﬂﬁ(\;&dd@ 1H!3J3°5¢H03} at

u i tation | SA

T4 02l RO EAREE Mol B Al e R o
loglstmm obrapanisandayi SeétMax Pro. The polysaccharide concentrations used to coat
the ELISA plate are 10-20 pg/ml. The color is developed using 4 mg OPD (Sigma) per 10
ml pH 4.5 0.1M citrate buffer with 14 ul H202 for 15 minutes in the dark at room
temperature. The reaction is stopped with 50 pl HCI, and the optical density is read at 490
nm relative to 650 nm. IgG concentrations are determined by reference of titration points
to the calibration curve modeled using a 4-parameter logistic log equation calculated by
SoftMax Pro software.
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Op;i:}%{rﬂga}ﬁ ﬁ gt%%)% 8¥ 8%t al cal f serumand 0.1 % pol yvi nyl
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o ar.e r.o inize 00
sup BV 178 rRABR Eeer IR e O SE Gkt S-2ureus, and 0.1
ml qfdhettestnserrumtmlg@( prephjationt ypesimmUHRdPYBit |98k % used as a
posngr\%f'(o, rﬁ'r:oq #HH errent ed with 10% heat-i nacti vated
ot 418 0. S O Bt S appit SOt aihs Usaipsca gomplet source

for tog Igtheamples. Seeueadion In@ﬁutﬁs%?érrﬂiubﬁléd dtispes 'arrﬁﬂlﬂdébt%‘ﬁgl samples
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lncul%é} lrllbat ed at 37C, and bacterial sanples are
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subsequently diluted, spread on tryptic soy agar
Exafbate€es. and incubat ed at 37C for bacterial count after
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Immunogenicity of staphylococcal proteins in mice and rabbits

Animals were immunized with purified staphylococcal proteins in order to generate hyper-
immune sera. Mice were immunized three times (days 0, 14 and 28) with 10 ug of each
proteins adjuvanted in Specol. Rabbits were immunized three times (days 0, 21 and 42)

65



10

15

20

25

30

35

25 incubation. Exanple 8 I munogenicity of
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wa\nooamB=7wer e i nmuni zed with purified staphyl oBODERL005/010184

proteins in order to generate hyper- immune sera. Mce

were imuni zed three tines (days 0, 14 and 28) with 10
Witho2 G fide g RaCtH PEAtEING diityaniednineBpeasl. Speedie sBabivetes collected and
evHBAR lifTEbE} n A 1 and 42) 65 WO

e oo et PSR R 2l BHSRY 0 of bach

proteins adjuvanted in Specol. |Imune sera were
ArtoPlsreinELIsad eval uated in anti-protein and

anti-kiTTed whole cells ELISA. Anti-Protein ELISA: 5

The purified protein was coated at 1 pg/m in
The sReR beotéiH v ' ) | Mpleer i

m'mcmrﬁot [ Pr e pl aﬁgﬁ(t?\l(ﬁh{cm%&&ﬁ@?r%@ggeég?mué%&g%g@eg BS) on high

binging rpicegtitre Rigipe (WnsdWadsaip) overmgis-at3A CL e diates @@ravblncked with

PBStBSH 194, iy SWinkrRht R with BGitdtRmt :
i uted 11000 and il IR g?%?é?é%?@ {fep qigted 1/1000
anq Ingyeptediat Froaytamperaire far 1 Bpunighpgitationoditet washingebdihd murine

or @dbbitt@fidod@nkad AdiecrRs uslRy eaks nuﬁﬁrﬂgno]l_aa%%ﬁa?&i s Inc. peroxidase-
| mmunoLaboratories I nc. peroxidase- conjuga eéa
conifgater UG HoaRAN NS doBg(E {Lotief: {1e835.003) or AffiniPure Goat
Antl-Rab6i8Sig@o3-+or (rf:f i ni botahbhhs! 0
ref: 11- gsfgoé)_ diﬁ%@%@S%tSdfﬂ%B%@?mtéﬁ §E5acgbd%. The
detyefion ntibadies gverafiqubsigr der @ in.iatcopmttempemiurg Ovithi agitation. The
col@t Wil Rl BV a0, .
Vel gpot e nah 18 QP et P A oef B i gl o cirate
b”%’% A %@’."}‘tﬁﬁ B the Qg% atgopterapeegie 1 Baaagtierswas stopged with 50
Wl KT $ncBthel opRiBa LRABIR) i< el k opped
w'@ggnﬁqoed;jﬂ HCl g]d tﬁedgFtE%gﬁargrgHgﬂom@?ead at
They 8P nidr e 14PPY SlilviioreeioPerh Il s eompared to het O1DOObtained with the
sandl dilitioARf Pfe-MAfilind 4dravas conpared to the O D. obtai ned
with the sanme dilution of Pre-imune sera. 20 Results
generated with mce and rabbit sera are presented in
Reduilt§ geBerated/WiliDPite HRTQIHYERA SIS e8SRLD R FiGGS'S. %gdoge”
was observed. Evaluation of sera di rect.ec‘ agal n SBI
SErQEAOVETHIRA; GaANstigRCh dtigaa Wag obseethdF valuation ofsese direited against

SBIpva ifipairedalié tdkihk i@ Binwing lRt1G 6! Jf $hi n, 25 Killed
whol ep?el I s (heat %r forgrml \gtg'ﬁi@e@!m:?ge‘*&"i vated) from S.
aureus type 5 and 8 or S. epidermdis strain Hay were

Antiifileddviidle 211D ELISA1 N phosphat e buffered saline (PBS)
on high binding mcrotitre plates (Nunc Mxi sorp)
overnight at 4 C with evaporation. The

Killed whole cells (heat or formaldehyde inactivated) from S. aureus type 5 and 8 or S.

epidermidis strain Hay were coated at 20 ug/ml in phosphate buffered saline (PBS) on
high binding microtitre plates (Nunc Maxisorp) overnight at 4° C with evaporation. The
plates were blocked with PBS-BSA 1% 30 min at room temperature with agitation. Protein
A was neutralised by addition of 10ug/ml of Affinity Purified Chickedn anti-ProteinA (ICcL
ref. CPA-65A-2) diluted in PBS-tween 0.05% followed by incubation for 1 hour at room
temperature. The test samples were then diluted two-fold on the microplate in PBS-0.05%
from a starting dilution at 1/10 and incubated 1 hour at room temperature with agitation.
After washing, bound murine or rabbit antibody was detected using Jackson
ImmunoLaboratories Inc. peroxidase-conjugated affiniPure Goat Anti-Mouse IgG (H+L)
(ref: 115-035-003) or AffiniPure Goat Anti-Rabbit IgG (H+L) (ref: 11-035-003) diluted
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expression | evels of proteins In
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ser f’ ﬁﬁﬁﬁ@@éﬁ?'@?&@“ anmigash MRR Jadd Jsaki Fh, Are@nd Sba ar e
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fkgu e 6. A weak recognition of S. aureus strain 5 is
A sgIgEEON, gloreikiishdeneratediiusiag tralbibegip mse shawn O, figeme FAgndEbimmarized
in Ritile enﬂerg?%&t'j rESGAGBA bt AR tﬁrfee?ra%rv?éésobégfveamfh L8 hnd IsdB. A

qu% e serum di rected agai nst
we g%?%ﬁnkt'%rpfothe dhregpstaiop el obseryed s/w@blslerA/@ﬁhwgmammls only

rec&ifERoRE RELSS rags \ d

Ebh, Aaaﬁézﬁ}d Shi . tﬁ,@itgé glc]:rf iéor%ga?ﬂr egﬁr % ﬁeeér?g?ﬁ fns.
using rabbit sera are shown in figure 7 and sunnarlzed

Table Fpbl e 6. Very good recognition of the three strains
was observed with IsaA and IsdB. A weak recognition
of the three stains was observed with HarA al t hough
aninmals only 20 received one injection rather than

R tler hoaaren %&2& onREiEt o286 U Réertin ok Hay
1588 2" Ve Aloan s '3/ CliA - +()sy Al am dab® - -
CifAL+ Sdr G (+) (+)
Atl amidase - - o+
SdrG - - .
Glucosamidase - - -
IsdA - - 4
Alpha toxin - - .
SrdC ++ (+) -
Ebh + - +
AaA - - 4
MRP - - +4
Sbi ++ 4+ ot
FnbpA + + (+)
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| sdA - - +
- 4+ VRP -

+ Al pha toxin SrdC ++ +
++ ++ +++

- ++ Shi

Ebh
FnbpA +

W6-20068724VD 2006/ 032472 PCT/ EP2005/ 010184  Tabl BCBEP2005/010184
Protein nane React on SA5 React on SA8 React on SE Hay

| saA +++ +++
| sdB +++ +++
+ +

Taiﬂiee%t ' )AaA

+++ CIfA + ++ ++ Atl am dase - ++ +
+++ SdrG + + + {d ucosam dase HarA (1
+ |IsdA Alpha toxin - - + _ SrdC Ebh -
MRP - - ++ Sbi - +++ FnbpA - ++ ++ 5

Exanpl e 8 Efficacy of conbinations of staphylococcal

proteins in a nasal

col oni zati on nodel .

10 Fi fteen

f—three—coettonrats were inoculated with
- B rotain, Urhﬁln: zfﬁéiﬂ\;\ SA5 | React on SA8 React on SE Hay

IsaA ) 1++ +4+ +++
CIfA + +-+ ++
Atl amidase - ++ +
IsdB +++ ++4 +4+
SdrG + + +
Glucosamidase - - -
HarA (1 inject.) + + +
IsdA - - -
Alpha toxin - - +
SrdC - - -
Ebh - + -
AaA - - -
MRP - - ++
Sbhi - +++ -
FnbpA - ++ ++
Example 8

Efficacy of combinations of staphylococcal proteins in a nasal colonization model.

Fifteen groups of three cotton rats were inoculated with combinations of eight
staphylococcal antigens and five cotton rats which acted as controls were treated with no
antigen. These sixteen groups are as follows:

Group 1 — Atl-glucosamine, Atl-amidase, AAA, alpha toxin, SdrC, SdrG, Ebh, Sbi
Group 2 - Atl-glucosamine, Atl-amidase , IsdA, IsdB, CIfA, SdrC, Ebh, FnbpA
Group 3 - Atl-glucosamine, Atl-amidase, HarA, IsdA, MRP, IsdB, AAA, alpha toxin
Group 4 - Atl-glucosamine, HarA, IsdA, AAA, CIfA, IsaA, Ebh, Sbi
Group 5 — HarA, MRP, AAA, alpha toxin, CIfA, SdrC, Ebh, FnbpA
Group 6 — IsdA, IsdB, AAA, alpha toxin, CIfA, SdrG, Sbi, FnbpA
Group 7 — Atl-aminidase, IsdA, MRP, AAA, IsaA, SdrG, Ebh, FnbpA
Group 8 — Control
Group 9 - Atl-glucosamine, IsdA, MRP, alpha toxin, IsaA, SdrC, Shi, FnbpA
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AAA, ‘al pha toxin Shi, FnbpA

A
Gropp féj 0 @“COS%{PI”eaﬁﬁ' RMidese, Hﬁ@édMRwF@fA ,wca $lsiaPobpA

Gr&dr G — Biikamifaden Aar 4D hat&?@ﬂtél@A lggﬁg If 3drGsy, ¢
r

I sdA al oXI|
@k’ Tor E%B%ﬂr%%?méé%/%%%r(g@bh@@oos/ 010184 G oup
10 - Atl-glucosam ne, MRP, IsdB, AAA, CIfA |IsaA

drC SdrG Group - Atl -am ndase, MRP, |sdB, al pha
Ea?% 2k °§€F?9§nslc§gﬁ"”e§oﬁﬂg ghieach @afigarp mixed with an adjuvant made of

Ilpoqunegmgp@tay"amg MFL blad QS21sdBe atpharatOwers inb8@AedSBFSS times on
daysbt, 14ah@As & @Y I%x%@rlmerﬁt |TMQ%§Seafte2qﬁ&Lflétlogls gqﬁAﬁ@cacy of the

mn‘uﬁﬁétlo%’@v@re a%%gss;&d RRY a @SfaZc Igaleﬁlonsqﬁsay pﬁggwrlb@ddﬂuﬁokal Kun

et aigioogglﬁpt”ﬁﬁ{oﬁ’a%”{%}ﬁﬁmo’fm@A7 HartbA7oxi n, CIfA, |saA,
SdfC, SdrG G oup 16 - HarA, 1sdA, MRP, IsdB Sdr C,

Classi¢dbmitiifle (iRbar @@@%sﬂn%r%ys%%ég%gﬁleﬁod&h aogft%d a %smg ‘Design
Exp%ﬁ‘%‘ s%ﬂ\tlvh%etf'h?geﬁeﬂﬁe R/E’En gﬁﬁlg%sgas caged et @ﬁ& itha gbsence of an

fi $ sonmes con
an g% Yi rlocldting dip erkation: pinthe orodetidtywad pobdibentb 28tedhine which

antiges wepe therkay .anfigensvedich plodaéed RORMAHESRasd '?t‘:r‘ the Jfumber of
co|oﬁfg‘s|péa%3@f the i mmuni sations were assesseg
nasal col oni sati on assay as described in Kokal - Kun et
(2003) Anti m crob. Agents. Chenot her. 47; 1589-1597.
R—e-S!-&CI assical nmultiple linear regressi on anal ysi s was
carried out on the data using "Desi gn Expert 6"

Thefi@édlt‘é’%"f the HQ%%I &I&ﬁ%ﬁﬁ agg ant | Il'iT gﬂg %@r%c?olg%oup had a

mea%& %1(% @lﬁoiﬁ‘ {]ﬁrg Rnd |% %@aﬁ?dgﬂaﬁalecod@lmoemnuldé)e see for all
he gFoups of gattoryeats mc@ateuemnueytaahylowal ivatents. @r@g;%:ﬂanand 13
showed tre dmt&aﬂ@cﬂe@sé hﬁnBWon@atlrﬁ (\’quﬂné RckEke %ZS ogs in

cr] i G b o TSl oo hostt o

lnC F 2 o
é’ nose of 3.51335 and a decrease in nasal
coI oni sation could be see for all

Table 7

Group Mean observed LogCFU/nose | Predicted LogCFU/nose
1 1.77527 2.03560

2 2.90435 2.52684

3 1.96556 2.23033

4 1.27748 1.21872

5 1.67304 1.93128

6 2.79745 2.98193

7 2.21481 2.30705

8 3.51355 3.47317
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122. 21481 2. 307834028 3. 51355 3. 47317 1. 65pod0 2006/ 032472

13PCT/ EP2005/|011946k4 9 1.22480 1. 44 '2_519431\19)02. 03085

Eaeo a4 oar-oa 1—72000A

14 1 93204~ J_J.Oﬁ FifO 2218158112 175340Z2 1+—+6996—13
1360631 49480114 2 31201 17300973899 22979

151,98223 16 2259909 1. 44004 The cqritgga2asti on of

16specific antigem® within the antigemgpoy Was

calculated using multi ple regression anatysis of—the

nasal col onisation data. The final ndel contains the
The gorifbyiogtof spa¢ifigantigenrayiin thefantigem e wascaigelatedausing multiple
regsdesium amalyshifehé8naddl thionishiitn d=iat T firedl nideecdntBhOtR! Skven best
antieXs. ' l@n r 4 ! &Fithi
e m&%f“‘sé‘@éﬁ?%%ﬁfﬁj@fﬁ? %‘é‘é@a I FIER TG 33 of tne
prolein SPis e Belisiobanh HatA gake dhe eEppicstidefrease i pasal Solgpisation,
follaweq by lsadeSbif Sy aptglysiseluaeramiag.iRBaNCEDhnose f or

the seven best 10 antigens in the nodel and

correspondi ng p-values. antigen prob >F Effect

Reduct i .Culat|veCu lative estimate ratio effect
eql e Q gse @né gatiogoigCFU/nose for the seven best

antigen prob >F Effect Reduction | Cumulative | Cumulative
estimate ratio effect ratio

HarA 0.033 -0.596 3.9 -0.596 3.9

IsaA 0.046 -0.558 3.6 -1.154 14.3

Sbi 0.077 -0.491 3.1 -1.645 44.2

SdrC 0.22 -0.337 2.2 -1.982 96.0

Atl-glucos | 0.238 -0.324 2.1 -2.306 202.2

MRP 0.239 -0.323 2.1 -2.629 425.3

Ebh 0.297 -0.286 1.9 -2.914 821.0
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cLAimMén i nmunogeni ¢ conposition conprising at |east two

different proteins or imunogenic fragnments thereof

selected fromat |east two groups of proteins or 5 ]

1. | AR ENAgENICr £9MPRBIHOR eremEPENg r 8im led WP | differrpt Pproteins or
gmoupwgeliic dtggnaentsathdresfs selected Stoaplay | leashctoml groups of proteins or
ﬁ%ﬁﬁ@%@bhi%@?m@ﬁt@%‘é@%@d IR SHe YOI dUiRG 8!

i mmunogeni ¢ Tragnent thereof selected fromthe group

consisting of SdrG lamnin receptor, _

Si (Qrenm e/ shlepstaons Alabhyjogncsalediracelihar copemenEbiagingrprotein or
immunshenit fraginent tHeryf Sgeledkd HEfdmn (thé B)rouSBlonsistingloy SSdrG, laminin

recehiof sREMMCRLNVE bikdiRG SR t@%b@bh&?&éhs,':ﬁf‘aéti% Ay §Bin (Ebps),
)R R G
Fbphntipagg. Jsaf/Bish, SsahgEPBs SSPH gSSR@. MR, \Gironsstib)birding protein,

fibir@eh bindhgsiraetty kosfirl Figrasyari er protein or

I mmunogeni ¢ fragnent 15 thereof selected fromthe

j sti i t ABC t t

?;gﬁgug ngglsetal } _po{t?én%g?%g%arr]\%?qr@r%ﬁeirﬂ?onri orun%gr;énic fragment
therecdrasretacefromahe igiown) camsistiogsef lomeursdapiingnd A&t sfansporter, IsdA,
IsdBepgbatahssdrtey, Sitd RCRL ABOXiaRsgdrter; Munogeni ¢ fragment

thereof selected fromthe group consisting of al pha

toxin (H a), ZOf?Iphatoxin H35R nutant, RNA |11 _

act PPHPI R pr ot @i PAERABE. SEPhYIRePGCRIIFBHRIAT ©f virulence, toxin or

imroomgesict fragmeft tbérapihrsdlecthe fiminm thet giosastonsistngobapha toxin (Hla),

alph&BANPEISHR enutdrit ARNRM abihvabRy @A (RAPN group a). 25 3.
The i mmunogeni ¢ conposition of claim1 or 2 wherein at
| east one protein or imrunogenic fragnent is selected
fromgroup b). 4. The imunogeni c conposition of

2. CThel imenuhodenib eorapositidn dfedein Dwhengirodtdeast one pBflein or immunogenic

I FFEGHRAE R efectddaEsik Bioups) Sel ected fromgroup c). 5. The
I mmunogeni ¢ conposition'of clainms 1-4 wherein at | east

one protein or imunogenic fragnment is selected from
3. gteupnmynoganisy goBpodiian §f climeyl . or 2 wherein at least one protein or
immunogenic fragment is selected from group b).

4. The immunogenic composition of claims 1-3 wherein at least one protein or
immunogenic fragment is selected from group c).

5. The immunogenic composition of claims 1-4 wherein at least one protein or
immunogenic fragment is selected from group a), group b) and group c).

6. The immunogenic composition of claims 1-5 comprising at least one protein or
immunogenic fragment from S. aureus.

7. The immunogenic composition of claims 1-6 comprising at least one protein or
immunogenic fragment from S. epidermidis.

8. The immunogenic composition of claims 1-7 further comprising a PIA polysaccharide
or oligosaccharide.
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35 6. The i mmunogeni ¢ conposition of clains 1-5
conprising at |east one protein or inmunogenic

wo e@gosar2 from S. aureus. 7. The imunogeni ¢ PCT/EP2005/010184
conposition of clainms 1-6 conprising at |east one
protein or imunogenic fragnent fromsS. epidermdis.
40 8. The i nmunogenic conposition of clains 1-7

SO 2 BT STt oo

otapeH rPﬁ'ﬁ‘Eﬁ?@ atiflecordeapenscharisie BemcS. Auraiis1- 8 furt her
conprising type V and/or type VIII capsul ar

10PPhey ﬁrﬂﬁ@ﬁb@"eh@%o%po%ﬁ%bﬂ%?@%%@ﬁ JQ%rtlf\ér(UB ns%ﬁrﬁ)#ﬁl %nd/or Type I
1§nd/oﬂ§/p M i 8 co 05| | 008k h . rt
IR 'SPR(" ﬁ/%sg'e\ P F‘”%B 'IQPS %RETS 4 ep|d|erm|d|s
capsul ar pol ysaccharl de or oligosaccharide fromS.

11 ePhediemnaraigenic tbmpdbitior bNtiaiagerH 0 frthep esmpliging MotitBdidBcid from
1g &Parh YOGS b&@EMInh Si ng | i poteichoic acid from a Gam

positive bacterium 10 12. The inmmunogeni c conposition
of claim 11l wherein the |ipoteichoic acid is extracted
12£ Thenimmenagsnigl essmesiion s claimi Unwhargin thedipoteichodgadid és extracted
doom asstaplofodted lbattesu®: 12 wherei n a st aphyl ococcal
capsular 15 polysaccharide is conjugated to a protein
nmuno [ osition of clains

Ler he ni ¢ co
157506, ot SHEPPTI0N B GHOTS s hesSnco pieRplasacesb capsular
@Pobrsgedianide i eanigatezifo EERrotRfrecdrrienunogeni ¢ conposi ti on
of clainms 13-14 wherein the protein carrier is

14 Sﬁie ﬁﬁ@gp%ée[ngﬁ?gﬁgﬁo%mga;caaﬁsswnl% Whe e?r% %F\ Zlﬁfge)ég%o% acid is

hi’l Us

di
El“@f""?‘?dlﬁ) %tﬁ'l'%affﬁ"ﬂ and al pha toxoid. 16. The

i mmunogeni ¢ conposition of clains 1-15 wherein an
15.6fHesfinurRgEMBBRPESBRP BB Qain’dd1 3-84 %@%ﬁ@ﬂ%dpr%%ﬂ B&tier is selected

45045 ULE U St RATECILT o L oo, gmoonic
éﬁf@}%azaepwg%@emqu aed ephadpeidxci pi ent. 30 18. A

met hod of making a vaccine conprising the steps of

16. r&héllﬂ%@ﬁbérﬂ@@§mbg&f@fk8f &lBiths 1h g?WP%géu?l? :agaﬂ%mﬂnﬁm% response
% %gAet?ét%ﬁg%alégtcbao% t%ure %n%greé){ Gy dbsf preventl ng or
treatl ng staphyl ococcal i nfection conprising the step

17.6¢ vea@binadicbmpesing i thg timenuagenio ecorhpaditonmct7 claim@ 1-16 and a
PRAbneYeutichip eecbdtdifs 8Rfipient.

18. A method of making a vaccine comprising the steps of mixing antigens to make the
immunogenic composition of claims 1-16 and adding a pharmaceutically acceptable
excipient.

19. A method of preventing or treatinhg staphylococcal infection comprising the step of
administering the vaccine of claim 17 to a patient in need thereof.

20. A use of the immunogenic composition of claims 1-16 in the manufacture of a vaccine
for treatment or prevention of staphylococcal infection.

21. A method of preparing an immune globulin for use in prevention or treatment of
staphylococcal infection comprising the steps of immunising a recipient with the
vaccine of claim 17 and isolating immune globulin from the recipient.
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20. A use of the inmunogeni c conposition of clains

1-16 in the manufacture of a vaccine for treatnent or
w@e@emsd47on of staphyl ococcal infection. 40 21PCHEEP2005/010184

nmet hod of preparing an i mune globulin for use in

prevention or treatnment of staphylococcal infection

conprising the steps of inmmunising a recipient with

221 R@ immasegB6uIRf ' ' ' i mune gl obulin
fromthe ?eci ng péﬁ%ﬁb%}mgg{gﬁ%ég%%%
23PCT/ EP2005/.010184 22. An inmmune gl obulin prepared by
thPRETFSYtEH mpasition  copmrisingpther immeenet ploalilin of claim 22 and a
diapostautionllyccagptakle rycipleat.i mune gl obul in of claim 22
and a 5 pharmaceutically acceptable excipient. 24. A
e df revention of staphyl ococcal
24-%c.t a g%%pﬁ?e?@?g%re%gtt%gpof&faphgféﬁ?maiw%?qvﬁ@, SPiPgSng a step of
MIURtInG, 1o At RAtENT Bn Sfisative amouneof jhamhareansutiaal preparation of
fapa3ati on of claim23. 10 25. A use of the
pharmaceutical preparation of claim23 in the

25.nidbast e pRbrmfacelFQ| © 6P ot Q&int 2321 sléem e
_ anufacture of a
Qﬁeec}{gé%e'n? Por?rfle Prcteaaf%%}/\ 8@%%%& rcg‘ gtgﬂlwycl)gdocgg infection.
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