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WD 2006/ 032500 PCT/ EP2005/ 010260 | MMUNOGENI C
COVPOSI TI ON Technical Field 5 The present invention
wo edoanssod o the field of Staphyl ococcal i mMmuUNOBETER2005/010260
conpositions and vaccines, their manufacture and the
use of such conpositions in nedicine. Mre
particularly, it relates to vacci ne conpositions
conpri sing PNAG ( RUMUNDGENSKCCOMPORTION type 5
and/ or 8 polysaccharides fromS. aureus. Methods for
tr . t or prevention of staphyl ococcal
Té&?@ %ﬁ sing such vaccines are also provided. 10
Background The nunber of both community acquired and
Theowpsendlinveption relates tg et fielh of ﬁéﬁP@yliOﬁQqCéé@@ﬂU”QS@@P compositions

ange\';a%elheé’ Eip rf%r*uféc“?@ dnactgg"i‘%@%f WR€nh Q:Bm' 8§|ﬁ&¥éaﬁcﬁ\b@6me More

evli ces Spl acquire nosocom al I nfections
pagticulady nijrelates doseceine gompesiiang camPrispe tRNA® (PlAp pelysaccharide

angam){acé“aﬁ&/loy g Eol g’acﬁhﬁ'ldgﬁ froM &g, e{fdréus"‘fl\?l@t%& R @et Riment or

I on pati S annua oW Ng vari ous
prexentioreof, stapitytngocal intactienst usmg StUﬁb vasineatare Al Prvided.
acquire an infection during their stay in hospital.
The economi ¢ burden in the USA was estimated to be
Back@rawn@ $4.5 billion in 1992 (Enori and Gaynes,

e MBI Sh B T 2y ey 488 PTELpotEe iion Rl REreasec

oveheedent gedrisonit) ; tr]le‘ victemsed usy gfnetav@acaar dlé\u&% Hagpital acquired
{
T N TN ——

th€aUISn whiecif aﬂﬁeoﬁ mofkethan @, mlmaspatlﬁﬁs&prhmlaﬂycoEcIUmwmmmss studies,

abgy@%ﬁ& %ﬁtogfe tﬂ g?tks?tgfs?ﬁvﬂ: g?%&?eeﬁ ’ in?%c%%cydurm% their stay in hospital.
THeséminbmid burder iin mmdUS’AeMm;oemmmm blglmmeaha'r 64 Shllior2h 1992
e oe 068 5RO SRAERG. REL L R ORBTRH19R R Eotns r
urisanyetradtyinfelctidrise (W 133f/d ef he lidyctioas), ﬁol@u&edeb;ccpnbumetda (15.5%),
s Sy B B30 h 41 P Emon an
Gapeslera9BdCis. Migohieli Rgv.téhd28j)ost si gni fi cant nosocom al

pat hogens. 30 Staphylococcus aureus is the npst conmmon

cause of nosocom al infections with a significant
Stapfiiacareys @HEPUsoroaduiaye NRERHYE o SAPRYECAC! MopdysStaphylococcus

epiddBfelis), Ehtdrocddeus kpp, EshdrichiaScolit 4 P3elr@nha$ QBRIgHISE Sre the
of osteorTyeI itis, endocarditis, septic arthritis,-

mimrenmeﬁ@ra'al paifeaenss Alherah these RatRagspk akRast FRRe. the garge number

of A ARAE tHE SeletityPoiRE ARbraekd e @éWBFb‘éI@J:e ¥hthisiRed ﬁ/ltﬁltlﬁzofrequency
an i nportant opportunistic pathogen responsib

of GRS 1RSI ISPIRAS-RRANG e eI CRV PSS eﬁ‘r’deqsrﬁ"@c§ i epiermidis
as¥eiry the R siYAicAPRL38RPpdthdderE2005/ 010260

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.

S. epidermidis is a normal skin commensal which is also an important opportunistic

pathogen responsible for infections of implanted medical devices and infections at sites of



10

15

20

25

30

35

surgery. Medical devices infected by S. epidermdis
i ncl ude cardi ac pacenmakers, cerebrospinal fluid

W@ baan3z2s0cont i nuous anbul atory peritoneal di al BGT/BP2005/010260
catheters, orthopaedic devices and prosthetic heart
valves. 5 S. aureus and S. epidermdis infections are
treated with antibiotics, with penicillin bein

he
suggeny Mediealoidewcsih dnfestsd v%)hc%rr%’ﬁﬂm?’@‘s u8eHde oqa“%ac pacemakers,
ceP@‘otr& ?rta'l | fida ¥ %ﬁurﬁ& anfontifRugdt @mbulbiey periteesd adrilyels catheters,

st aphyl ococcal strains exhibiting w de-spectrum
Orihéé@ GaRvices @nd riqshiele heart vaives- becone i ncreasi ngly
preval ent si nce the 1980 S (Panl ilo et al 1992,

I nfect. Control . pi dem 13; posi ng a.. _
YA A L R AR B th'h@f"atﬁ%)"cst pith pénicillin being

th&delid bPBhoidd thEPea%e\%B&m?dW"Q@é’é‘oefcﬁfmé’tﬂﬁmlhﬁbéélsfhnt isolates. The
resistant S. aureus straln has aroused fear

pergankagei of| staphyiospegah siraigs AXPBHEY YifeERRCIWM reS@FPé\C@ do biotics

ha§pde%@rqe |ﬁ’ére¥‘§‘hgth pF&a%ﬁf §iﬁ&é we ﬁmﬁﬂ?}énhl’osetaé{ aigbabingact. Control.
'ternative approach usi ng anti bodi eslﬁb%al nst

Hceﬁpaﬁwgier@@bd@aﬁfi%tntmwg thrﬁatﬁars effartive animigrRpiabLINREAPYpY addition,

th@@éc&?%ﬁerg{e\ﬁﬁétdf %ﬁ@dﬁnycﬂ"‘%@%@ht'SWé?)ré/sznﬁrarn has aroused fear that
dm ni stration of | ycl onal antisera are und

mefBigdingpsistant § megeﬁttaslz%w" eeresHancepsead fegwhigh no agect've therapy
,S%\r;ae@&gent with a nonoclonal antibody against
I potel choic acid (WD 98/57994). An alternative
approach woul d be use of active vaccination to

A SRShalE a%‘Brda'EH‘UF%srn@(bm|8§d?@§‘§§alﬁéladtéb‘fﬁllo§6@ﬁh¥ht@éﬁ§¢r|| passrve
Several candi dates for inclusion as vaccine comnpone

impuipetheEey hasebeart invastioriesds d NerReY UB!YIS RgRENtaton of "Bolyclonal

an*ﬂéétg 'a@urﬂf&ﬁ@b@oﬂrﬁ@ﬁ8(4/@@@@)152%"%@'00/ 218 Y0gEURell as treatment with
fibrinogen bindi n@é(%r otein (US6008341)

a '@F@'W@@”@QW?M@M%?'CW%PPQ KWWMY protein
(Us6288214), SdrF, SdrG and SdrH (WO OO/ 12689),
mut ant SEA and SEB exot oxi ns (WD 00/ 02523) and 52kDa

Any iatterpalivet appreaGidivadld bes upe f AcHv] Wesanatiepds genefate ag, immune

re%n@é‘%g&ﬁﬁ@?@ptﬂ%‘éo&?%vé%ﬂ BEiRAe PR indRBYN &k viab&ine components
codi ng qgguences have been identified (EP786519,

haye (DS ifgd. Thesednelede §ibrongstin dinding st (HPRE408¢RAOMHC I
angl'la/gg(-f18 O55648248), " afbriRégEANt biRling h'p?otéfhpr @%d@%@ﬂ')er SehD (US

have identifi d proteins that are 30 recognised

ZQQQ/@éﬁm%neolee% g ppaqtﬁ'@ntlésﬁzﬁéﬂﬁvéd uf§%rrGeé’”d SdrH (WO
OMZ@B@)’W@EM add@@ék&&rr‘svm/oaﬁ)égﬁi 2NO RRHY H%bAStin binding

The first generation of vaccines target ed agai nst S.
prateindVMO B#/6683pR)nst the exoproteins it produces have
met with Ilmted success (Lee 1996 Trends M crobi ol .

4; 162). There 35 remains a need to devel og effective
Tf\?a@ct“ﬁ@‘és Q%Wﬁst“a%t’aﬁh??q}@@e%?”‘i’ Frae¥19f dhes codingpgpquences have

beeR08ériAed PBPFEeH1 EPARSEZ/6b4E8H0 Theseid Rt i f@f s FeikrRfdis (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 (W001/98499, WO 02/059148).

The first generation of vaccines targeted against S. aureus or against the exoproteins it
produces have met with limited success (Lee 1996 Trends Microbiol. 4, 162). There

remains a need to develop effective vaccines against staphylococcal infections.
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Figure 1 - Pol ypeptide sequences of preferred

proteins. Table 1 provides information on 5 which
wWEe@be32500 s represented by each SEQ | D. Fi gur ePQI/EP2005/010260

Nucl eoti de sequences encodi ng preferred proteins.

Table 1 provides information on which proteinis

encoded by each SEQ ID. 10 Figure 3 - Purification of

al pha toxin under native conditions. Panel A shows a

[ .ped SDS- PAGE of sanpl es prepared during
Dé%@”ﬁﬁéﬁf&ci@&ﬁgof al pha toxin. Lane 1 - nol ecul ar
vvei ght markers, lane 2 - soluble fraction containing
eM-— Psppasisedeqlaeas bbpreferred aneteBs - Tablow prévidesghformation on

&0 %gl;ﬁ :ngg B 4 - fractions eluted
ﬁb%gﬁs%ﬁr ertélg%lang% - fractions eluted with 20%
buffer B, lane 6 - fractions 15 eluted with 30% buffer
Fi@rel 2ne Nucledtidacsequesces @neeting tniefsoes bptedts. Blableyne mgovides

inforrh4ta onich @bieirad entdded 69 YabuBEENIDB, | ane 9 and 10
fractions eluted with 100% buffer B, |ane 11 bacterla
at T=0 before induction, |ane 12 - bacteria a
Figisar3 affuificationuet alpha foxine URder. nativey C‘P@fétkﬁné', |aaﬁleA1§fhows a
coompadseibl staihed SOSSRAGE anfesahfiples preparedbfiwingr thet pusification of alpha

toXiRNEAneB1 ShaysiecRilf ShhRers! @indegl SESubléGracadn I;Gntah'alng over-

exﬁ[ﬁ%?%f %Ilgpé) g%tl h?ar% Cﬂang ggﬁﬁpmztﬂetl\ﬁ)ﬂﬂ ch: urﬁﬁI r|§nepél fl'actlons
elyted NS 03 Bl B Jaiocd - JPRTONSCP et WiR EDY% pUey Zfractions

elytee path S9%dbuffen @, tldre purfiactiast élaed mflthaﬂthauflfejﬁ rianeL&Frefractlons
el Med vmgl ﬁi%”b@ffer"\ﬁ' 3Rk QTBﬁci(Qb?fFachéHéeeI@ie@thh 16050 SJufiat BNfane 11
e .l nsol 0

oS L) Boklital 3R Wl © LESGLRER 5 G0N S lcton, ane 13-
cemulysarfBAlaeeﬂémﬁolquéaC@OH arey et ingplgbleIfi@ekRN- wi t h wash
Pdnef B&hows alcamemBssie tamet ISDSPAGEtafd 0w, t2hartwufifl ef thB)purified alpha
tquﬁme E - fractions eluted with buffer E. Panel B shows

a coommmssi e stained SDS-PAGE of 1, 2, 5 and 10l of

the purified SdrC. 30 Figure 5 - ELI SA results for
Figute i4sePurifisganaftSasE aipdgrienaseingl copaifiors. RanelrA phattseacoommassie

st&ifgd 80S-FAGE opbarmples grepamdeduning tiRo plrrificatien gfraipha toriauLane M —
miSbs \ngll\l]er%a&%Fsa fﬁe i%?tt edyf rﬂgﬂam fr6med from the insoluble fraction

COBIATIRGIONR FSa eSS A F L —S58rional ipie NiNTRZHHn, tane
— frattions eputed witBvaskduffer Gslang Dhodrastiorseelitedxwithabufied D, lane E -

frdctions BBt bRffé-B.nnocul ati on. Pool rabbit Post 111 -
PJn%??'sBo\HS'b %Qorﬁ%%s%’ t]'a%BB'stDssﬁl\éE%ﬂ ré‘ﬁ &leg O of the purified SdrC.
} lgure 6 -

ative coht’
ELI SA results for nouse antisera rai sed agai nst
Figiraphy | Eld84 cesultp fort anitissrai againsd spepaylesoacalapreteing tim plates coated

w.lﬂ dridd gw,l;g{l ococci . 3 WD 2006/ 032500
/ EP2005/ 010260 Panel A uses plates coated with S.

aureus seroty Pe 5 killed whole cells. Panel B uses
Pool mice pre — result using pooled sera extracted from mice pre-innoculation. Pool mice

Post Il — result using pooled mouse sera extracted post-immunisation. Pool rabbit pre —
result using pooled sera extracted from rabbits pre-innoculation. Pool rabbit Post Il —
result using pooled rabbit sera extracted post-immunisation. Blc- negative contol.

Figure 6 — ELISA results for mouse antisera raised against staphylococcal proteins in
plates coated with killed staphylococci.
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plates coated with S. aureus serotype 8 killed whole

cells. Panel C uses plates coated with S. epidermdis
wxdobesksahol e cells. 5 The line marked wi th sOREF/EP2005/010260

signs shows the ELISA result using antisera frommce

I mmuni sed three tines wth the indicated

st aphyl ococcal protein. The line marked with dianond
PahieDAUseh plsted beatéd WHA 3. emrdus decotyper 8 -killeduwhelencaiilsePanel B uses
pliEE Roatbd Whes. TauredsderbtypE8Uilled V{iRlie EARDPENEANE iISSE Blates coated

alsed agal st.aphyl ococcal proteins in 10 plates
‘M@dgﬁwﬁmﬂﬁ%ﬁanPWgﬁﬁg¥ﬂﬁhyIococci. Panel A uses pl ates

coated with S. aureus serotype 5 killed whole cells.
THean mBrHéElaﬁith ph@re Sighe adhedis thé ELESA aesidtussisg rotiseee fidm mice
m .uhkgﬁa@?%t'ﬁﬂeﬁ**fﬁh%iﬁ@re? UERDIROEF AR, Bl 1 rrked wit
diamerl Ses-anews ofELISRAGRI NPT ET TS BOUFT SU&T ng

antisera fromrabbits imunised three tines with the
Figurdizcat ISyt rRislyd esaepsi ta@trs@tae'rdnse(dezgaa)mt sﬁrar?:jhyllﬂ_adsa%al proteins in

ere : ion was given). e line

m%@ﬁé%%ﬁﬁﬁ%%MRldﬁén s?éﬁs shows the ELISA result for

pre-immune rabbit sera. 20 Detail ed description The
PamekbAerses iplatentoated dits . eeieausprratypsud &illed ovhisieneglisoRgnelfB uses

pIEReAEB2AL WA iRl GABTONBIGIRA WS COIBTPERGCS L8 leh coatec
Wi{“:@a‘%%?‘%g’%@’ﬁkﬂ@g%o%”ce'u munogeni ¢ conposition for

preventi ng staphyl ococcal infection.
| mmunogeni ¢ conpositions of the invention incorporate
THeNiNe hitkéd withdsqBareasigesishgyed thedtldBArresiatsusing antisesn ftbwr rabbits

imPhunibBY $hre@ AR AithOthe iRdicA8d sBBRATodoecH MR&EiIhgeRdept for HarA where

liclrting.an | nmune response agains range. o
onfySigriseln YoF et TR IR mRAR 0B erh g srovws the ELISA
reguitfoepredmnang rPbisard. posi ti ve bacteria and provi des

protection agai nst a broad range of bacteria whereas

DéwirPderdriptippl ysaccharides are 30 potent inunogens
that elicit an i ”mmune response agai nst nost strains of

ToR B e BB b B e BETRA 8758 Hgocel anens whi
wHeRnEoneigead, Geaziotop®si grodutsionfof h émimunegériio torapogitidnsier Rieating or
orb e G2 e R RGeS SR o 2 b Fenton
inddepldr B A% (FIBLERY S) duress palysacttesided type Stamel/ov 8t Tioisisombination
of {ag@q"ffhﬁﬁﬁf (é%}a%%hgfl e?igiﬁr?é: 3}1 in%rlflltr];ea Feespgr%)sleyg’g%?:n% g rr‘lﬁlr%jgeesof staphylococcal
infections. PNAG (PIA) is highly conserved among Gram positive bacteria and provides
protection against a broad range of bacteria whereas Type 5 and 8 polysaccharides are
potent imunogens that elicit an immune response against most strains of S. aureus which

is the most common cause of nosocomial infection.

Polysaccharides

The immunogenic compositions of the invention comprise PIA (also known as PNAG) and
type 5 and 8 polysaccharides from S. aureus.

PIA (PNAG)
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as PS/A, Pl A and SAA are the sanme chemcal entity -
PNAG (Maira-Litran et al Vaccine 22; 872-879 (2004)).
wab@sesasoe the term Pl A or PNAG enconpasses al PCT/RR2@5/010260
pol ysaccharides or oligosaccharides derived fromthem
5 PIA is a polysaccharide intercellular adhesin and is
conposed of a polynmer of R (1 -),6)- |inked
It igInowaodeaTiting tisepeious dared ofistaphilocosedlydurfacelp@ysagcharides identified
as%@?ﬂﬁ? PlAuSY §A/§ B the RAle/aRAREAHEE 1 PNAG Qﬁllﬁiﬁé-thr@n Rothvaccine
: S .epider [ ng, .C
225, GHELEHE (BIB0° HERERLIS) BufoB ol PRAG PhBLFthssheT, tese
pofysgechatides ausligesaceharides derivad froggbemyo | nfect. | nun.
70; 4433). For exanple, PNAG may be isolated fromS.

PIAYW §43IyShRLIVINRR elIMPa - B3R s -coffpBsd S &H a’iggg?wéf 6FR-(1 —6)-

.S, epirdermdis Ls.a integr constituent of il.m .
infed  QucsaRits pRIRH Wb L abf | SocPnyisduptients. This
poysacobatideals| presans in bathct aurags ard Shpridermidie agd 6an Rg isolated from
eitté svuycef (U6yde el Bl 2008, O@rblbhﬁjréte’lmearblesmme; MairsLitran et al 2002,
8 SIS S AR AAGP Smee pa ssan nn
WQe ﬂ%‘W shown not to have the expected structure

since the identification of NN succinylation was

PIANESMtE® Glorm( BBbpiderkiidis @a Gitegral 28H3Btuehtndfagidfilm] Mig respBasible for

4 : I j -
e 1 4258 538 5B FEAGATENS U788 TR Lt ny rom
thg) Yo RéMMEPRTESPANSEP| A (or PNAG) nay be of different

sizes varying fromover 400kDa to between 75 and

T%%@ac%@rigébwt usiy @A aEWN:@JCQMIQKJ@?QSP Ltskemine (PNSG)
co of U repe | . -

e RRSRE st B B, el Rl st SPle e dasrfotion of N-
sugcigyiationias ipeareet Madatldyan et 2Q02 dnfegt. IpuR. 70; 4433)¥ Therefore the
popshgchaddd aoinckdly oknawn gass RNSGr ardk noay flvenduse ban RMAG is also

enkHMPAREEB| the teRRPHSI tion of the invention, however a
size of over 40kDa is preferred. Sizing may be

achi eved by any nmethod known in the art, for instance
PlpyonPNAGH IMaydees aft diferentsizesavaning from pyed 480k to petwgen 75 and

400kpatcibdtwedre & agd 79R0E 10Ii53sHz2haridBd 8dibgdsedtdPAP 1636 yepeat units
(o@@-(&%‘)%l(&d REdE i o653 tiRked Wih NPNAE! AHS040cARPDRstituents).
A 5 -.35(%%)\ 43- 30&}%& 60- BOOKD% .. 50-250kDa _and = . X

YISOk DD PIVRICERAEY TN RETENHIGE BIEUNRE @R 'ReRM{mmunogenic
coppesifiornof ba itneations howesen a gize of over 40kPadaipreierrgh Sizing may be
ac@fe@ei;tpﬁy Ry aféthed Rno fh [eoditiCodl instantk tiyomicsoflidigasibn, ultrasonic
i thidhi&fba0 Q33D EHAR9 504 @by 505,
Irréﬁ%té%r?zpp\é/é% yl,Hg ZC%geg%égW?at eg E?E (%NZ%B can e)used

having | ess than 60% preferably less than 50% 40%
Prefefred gideqanpesoilciét (PNAG) @re 40i4e0kdfa, 80366k 2a, ¢O 08P #RIBR-300kDa,
50(I9R6R ah8 spebird. ed si nce non-acetyl ated epitopes of

PNAG are efficient at nediating
PIA (PNAG) can have different degree of acetylation due to substitution on the amino
groups by acetate. PIA produced in vitro is almost fully substituted on amino groups (95-
100%). Alternatively, a deacetylated PIA (PNAG) can be used having less than 60%,
preferably less than 50%, 40%, 30%, 20%, 10% acetylation. Use of a deacetylated PIA
(PNAG) is preferred since non-acetylated epitopes of PNAG are efficient at mediating
opsonic killing of Gram positive bacteria, preferably S. aureus and/or S. epidermidis. Most
preferably, the PIA (PNAG) has a size between 40kDa and 300kDa and is deacetylated
so that less than 60%, 50%, 40%, 30% or 20% of amino groups are acetylated.

5
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opsonic killing of G am positive bacteria, preferably
S. aureus and/or S. epidermdis. Mst 40 preferably,
w0 bePs250 PNAG has a size between 40kDa and 3BOKRER20851010260
is deacetylated so that |less than 60% 50% 40% 30%
or 20% of am no groups are acetylated. 5 WO
2006/ 032500 PCT/ EP2005/ 010260 The term deacetyl at ed
PNAG (dPNAG refers to a PNAG pol ysacchari de or

T%B'}Q@fag%é}%mcﬁf‘dh' 2N)-Ve] QHPI‘LIE@ tehas &P% eﬁQ%G %‘F@sa&@&’@lde or
oigreasrirse i poad e 0B aae et P b R afkhd gfp amine
am%%\ﬁqi%}m"ﬁéatl ng the native pol ysaccharl de. For

exanpl e, the native PNAGis treated with a basic
In 26 leribodiment AINAG [sat dédeeylpted to foen dPOIASbnwehebticalliFtreating the

e 7ok DS PR AR P R oo

thdirte@pHEBEs iosaboos 1atFdr @atincd thedPNAG isll@eam'emwlﬂeg 1-50M, 012-4M, 0.3-

o S0 81 b O AR Blo PRy 10 o5

mlh&tepfcﬁﬁaﬁe:d 428, te96r bedours aV\tddddettddsof 2THO0, 25-80, 30-60 or
pol ysacchar i i ncluded in the i mmunogeni c
30cehpordd dn d&d\f%@av ke @rRnaEsd %@S%ﬁ‘@rl@?’\gﬁgpﬁf‘mw-

conjugated to a carrier protein as described bel ow or

alternativel 15 unconj ugated. Type 5 and Type
Th@op‘?*sw@?hﬁiidﬁéédn@lﬂdﬂﬁ i8. harisuruNRBSRIC LoRRIgoHof @%urvéu%on are

egtion nt.ai r

P o e el R ooy LS ABRE T ahematively
unseniggated.are Type 8 and approxi mately 30% are Type 5.

The structures of Type 5 and Type 8 capsul ar

pol ysaccharide antigens are described in Mreau et al
Typa Sandyiypa Baofysacchandes fom® S(aues) and Fourni er et al
Infect. Immun. 45; 87 (1984). Both have FucNAcp in

Mo n%ed?e@guﬁgk thA%a '?nf OIMM‘ %&Wﬁﬁﬁ Rith&aR €5 or Type 8

olgegreg it PO OXETESEly 3450t BUmdn, pTins e\ IR A RBRITEately 30%

are -Tyde 5aTne Blrattises Df Tyey 5Fang»me Nincapsular polys@:c’rngrpie @ntigens are

descr@sgd(lﬁ-l\ﬁbré@ﬁépﬁl%aﬂ@ﬁ@yhrdté Re$ 32018285 Kugdddend Fournier et al Infect
= c

gl o O e

capdgjused tq @rg@ch@t swiaydryl grou teuctures were report

Type 5
—4)-B-D-ManNACcA(30Ac)-(1 —4)-a-L-FucNAc(1 —3)-B-D-FucNAc-(1 —
Type 8
—3)-B-D-ManNACcA(40Ac)-(1 —3)-a-L-FucNAc(1 —3)-B-D-FucNAc-(1 —

Recently (Jones Carbohydrate Research 340, 1097-1106 (2005)) NMR spectroscopy
revised to structures to :

Type 5
—4)-B-D-ManNACcA-(1 —4)-a-L-FucNAc(30Ac)-(1 —3)-B-D-FucNAc-(1 —

6
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->4) - 13- D- ManNACA- (I -*4)-a-L- FucNAc(30Ac) - (I
-+3)-R-D-FucNAc-(1 -* 6 WD 2006/ 032500
wEA6APAMS5/ 010260 Type 8 -*3) - (3- D- ManNACA( 4BAT/EPZ005/010260
->3)-a-L-FucNAc(1l -+3)-a-D FucNAc(1 --> 5
Pol ysacchari des may be extracted fromthe appropriate
strain of S. aureus using nethod well known to the
skilled man, for instance as described in US6294177.
TYPR'8 exanple, ATCC 12902 is a Type 5 S. aureus strain
and ATCC 12605 is a Type 8 S. aureus strain. 10

saccharl re o ve sjze | terpatively
P BB AR T et e ASH oS G YAR ot
ultrasonic irradiation or by chem cal treatnent. The
i nvention al so covers oligosaccharides derived from

Pc%lﬂs%c%li%?e% g)e8e>€ tég ?r%(r;rh gg?optlgt%@trgin doqlg %?lﬁeusjugmg method
welhkamveytnthe ddiegasan. .f@rnmétan%és dercrihediiB ) $f284177. For example,
ATCeMeoehis\a T/pej5us atuedlststraia andrATIGD 12805tiea Types8 S. aureus strain.
descri bed bel ow or are alternat i veI y unconj ugat ed.
The i eni ¢ ¢o osi_tions, of inventi o
ng{ystaé:mr%% %r H?té glzgl?rhgperp%y @5 §, Sézed dor instance by
mmfygﬁggmmit@éonlglrraﬁﬁh@@ er g)g@qmgalgr@ﬁtmqmt e invention also covers

oligbbuudhanet detivirl framrtheagssnd and 8 pplysadchardesfroin®. aureus.
i nvention conprises .the S 25 aur eus 336 antigen
de criped ip US629 177 Th n ri ses
B PRk el SRR S T HUIE B B ACELYPOg TG T Pasiton of the
mgemélgh fare amregeraﬁlmagnm@ataﬁttp b@cnawrtmotgm aar eassribgdp belggoor are

al@epmsély afcond@tedATCC 55804. 30 In an enbodi nent, the
336 antigen is a polysaccharide which is of native

ize or alternatjvel ma sized, for instance b
T'?ﬁ iFnegeRis §%lPPQ§H'°”a|°¥V‘Sé’3§’ﬁPE°’l qliemfitively GAntgins Gﬁher typ% S or type
8 poigssccharider eat nent. The i nvention al so covers
ol i gosaccharides derived fromthe 336 antigen. 35 The

Saqﬁeﬁ%%%%ﬂ eWhere i ncluded in the i munogenic
‘C‘UrerS‘rt—l—Oﬂg‘oq

the invention is preferably conjugated
to a carrier protein as described bel ow or are
Inaén embatimest,ytheuimeautjoggeit exdmpdygitien lof thé ievedtion Icomprises .the S.

alpel sy SR ARgEn 8asribsimUSeemider m dis 40 7

The 336 antigen comprises B-linked hexosamine, contains no O-acetyl groups and
specifically binds to antibodies to S. aureus Type 336 deposited under ATCC 55804.

In an embodiment, the 336 antigen is a polysaccharide which is 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 336
antigen.

The 336 antigen, where included in the immunogenic composition of the invention is
preferably conjugated to a carrier protein as described below or are alternatively

unconjugated.

Type |, Il and Il polysaccharides from S. epidermidis
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WD 2006/ 032500 PCT/ EP2005/ 010260 Strains ATCC- 31432,

SE-360 and SE-10 of S. epidermdis are characteristic
wo@boobksxmeo different capsular types, |, 1l andpPCT/EP2005/010260

respectively (lIchiman and Yoshida 1981, J. Appl.

Bacteriol. 51; 229). Capsul ar pol ysacchari des

extracted fromeach serotype of S. epidermdis
StainssATCO13 43y, pSE360 ldndaBEH1D | df P oépidamidiaarel ebaracteristic of three

difre‘P%: 5:%5%35&* {yggs‘: |?ﬂg%r¥b§|n§>[:e§isééetia§|§/ﬁféhbﬂarﬁsﬁd/gdosmé hods, J. Appl.

: ] [

Bagiscil | Bod2egl- (CRPHIEn PRVSSICragGs Sracitt fonk e Rergype of .

epiiermigiss constitusm e Verbb dil st !bfrolysacshatdas: i Rplysacenarides may be

extradted age BérmalC afgtris t inolndingnthe | method ygesclibedaimd /Ad841B7290 or as
d har 4 al t ccharides fromS.

deg%ﬁfggrmn!chfmsa?woélt%?%%?yg.al\cpg)ﬁgb}a?%ggl. Zl?'gﬁgf nati ve size or

alternatively may be sized, for instance by '
In riner efibadiniestach the, invéntioas thei enmuncganiat ¢ooPositios rempEsgs type |

an@loR B\ABRY I1iThtflysabBitRAbiEDs dibssactimuies froml $.gpreenkal i des
extracted fromS. epidermdis strains. 15 These

pol ysaccharides are unconjugated or are preferably.
PSR gae 2k sl LGP b oA At g% tRsi2gf Tor'instance by
mipoflyigiagtiina uitchssnic Z@adiation gzt chemicap clebvages Thssaindordlso covers

ong&sta'acﬂd?i@eyéﬂr&tedﬁﬂim/s: famidiesdins. vacci nation, is the
act that pol ysaccharides per se are poor inmunogens.

Strategies, which have been designed to overcone this
These olysasahatitrsy 8 enegNugated guere feeteranli Felatah@s described
befpsl. ysaccharide to |l arge protein carriers, which

provi de bystander T-cell help. It is 25 preferred that

Cthe ol S %hacrig s utilised in the invention are

ﬂmﬁﬁ%&é&&%@é&?carrier whi ch provide bystander T
-cell help. Exanples of these carriers which are
currently wused for coupling to pol ysaccharide or

AnibriggDthequrbisleind assoniedginshd nsd oidpolysaechalidphirheadcamatiord is the

nus toxoids (DT, DT Crnl97 and T7T),q.Keyhol '
et iR B Spals aompRa el Sl Sl Ree been
debigheEP®) oradotriee tiisir iatk eof pmotueogentbity) Vietlidee tBO tifking of the
uber cul i rotein D

T (,PPD) f rom Hae hi lu .
pob i do Be hsRRl s M HBGIB Y slater, T-oql helo. 1t is
prefovse thaF tregpaydascierides btilsetl dn thesiaventioh wde likedgoenprstein carrier

enco ssin - hel pe epi topes. | t ot ei
Wity SRURE e D BEL el B en R IREE el G A ghmenty
used fohecoupting etbn polisaatiearideDor solignsdagBariden dnmynpgariseintiude the

from Hae hil us_i.nf . .
Dipi Y TR e 3 Bl P Rethoidthpe Paemocyanin
(KEMY; ;eadinoriabeaeruythost iesoprofeiraAt(fEPA) and the purified protein derivative
of Tuberculin (PPD), protein D from Haemophilus influenzae, pneumolysin or fragments of
any of the above. Fragments suitable for use include fragments encompassing T-helper
epitopes. In particular protein D fragment will preferably contain the N-terminal 1/3 of the
protein. Protein D is an IgD-binding protein from Haemophilus influenzae (EP 0 594 610

B1).

Despite the common use of these carriers and their success in the induction of anti
polysaccharide antibody responses they are associated with several drawbacks. For

example, it is known that antigen specific immune responses may be suppressed by the

8
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pol ysacchari de anti body responses they are associ at ed

W th several drawbacks. For exanple, it is known that
W@bgasos peci fi ¢ i mmune responses nmay be suppPEFBR0FH10260

the 8 WD 2006/ 032500 PCT/ EP2005/ 010260 presence of

pre-existing anti bodi es directed against the carrier,

in this case Tetanus toxin %Di_ John et al; J_ancetr .
prg;@@gﬁg@prefglsth@g@)bodlpﬁ dtrﬁge% %pséttheo?@rg@r jng tpﬁé;as% egpvs toxin
(DPUSh eP&f: Q%E&Q@e@fam@@roﬁ)é e194d).| Inhﬁh\éepdvu%tlswﬁtlar@l a very high

Immunity to both DT and TT as ar e é
poaReiaOR A QFORLHI PR esS BBEIUTRY (hEoEHOY B0 I camypeple are
ro@tﬁéfﬁac&hbt@g rvﬁt'ﬂ th@é‘eeéM@eﬁs tlh‘%eDUrR fﬁﬂéiénﬁtﬁ’e OBYHRGfi children receive

O her authors have descri

th@ Da B| \@ﬁcm%poréaﬂalr@eota Wpﬁf&H drtheaRYyE ihgue 39%%‘51%%3‘% problem

&dston( He daccimhdBTANAHIMEY moddi®9%ad et al, | logy,
of%'}'itg@ sggﬁ' s%ghtﬁtafgee;ﬁe? acm m’lrunomo 133 aée fgsgmunoogy

19@3’1@%@2%%7’ SRiytps %tq{n’o\mm%o'pWeﬂtm%@g%ﬁ hnd has
al ready been used as a carrier for IgE 10 peptides |n
human clinical trials. However, sone adverse reactio

KiHDisHknqweeas @atent m@umgemqﬁg g%snglqungat{qeanlisegsasv@qarr(;g for IgE

e@ﬁéésbmnﬁﬁﬁdﬁﬁl%ﬁﬁal@%vf&/br aBfnke RAM s PARLGREDTH-like reactlons or
observed. An alternative carrier protein to use in

IgE sangitisghion) @s wethas sniibasty responses aganshentiprdy Bave b%%ﬂr?&ﬁ%'ved
st aphyl ococcal protein or fragment thereof or a fusion
protein conprising at least or 15 exactl ,1, é 3 or, .
Aryaligrnatiye sagier Pw@'%i%m'nde%mvn%eawomo fiaq ghthe fpveption is a

SRS $ta PR IRBEENpRtein bF RSERENt Shérb6&T R @ffusidh ﬂ@%lﬂ@drﬁﬂ)r%ing at least or
protein that woul d be particul arly advant age

Qu
expaiit he?, @o?ft‘bfet mgfe gf thgtséqﬂwlps%f&ek%fptwd@f%m the S sedlion Below or
frayhpitheeeccal al pha toxoid. The native form nmay be
O conjugated to a pol ysaccharide since the process of
conj ugation reduces toxicity. Preferably a genetically

A A8l R4tier @fbtah AR Vidixd Pe pHEBUIBSY bﬁ\%nﬂg@3@é—®uw mHhé coMext of a

Arg vari ants are used as carriers sinc res I
staRhylogpecgl | waceinaeis . SAPMERGSERly alPha ¢ i9xoid) pie 1”83&\{% f?@ may be

co%ﬂ@ﬁie@alol % 96!5/58&'0%&@ Bncé rtﬁé‘;ﬁfﬁéﬁss\/\bﬁ Rodjugation reduces toxicity.
cross-1inking gent, formal

Preferatiy aga@eﬁwef deﬁoﬁ@ﬁéﬂm@éw'v%@ 25dhe His35LeyarHip 3RiAkg variants

arb SusBBt A0 RAkE)s SHEreEAdaY tSﬁél@Xisf lo®er. M&rlﬁ&ti@él?ftﬁ@é{pﬁw toxin is
treatment with a cross-Iinking reagent f or mal de rﬁ%&ehyde or

Ch@m"@l”m%ﬁ*@?ﬂft‘f@h)bdetr%tmef”br‘t"ﬁbra (ERSIRKING x [G30FYL  Tef

gIHERRIRAL AL OF GRhe M ARRified AHATRIALE dPieR&aRT chemically detoxified,
particul arl those |isted above ma

Prefarabive DY pregirastt Withra CiassHoHine: ERagRaly logsioehideed aitlarpenyce to

furlg redidd Bixicly.od®ien s%ﬁylb&bc@alf protenid @fﬁ’ég?héht@ amgrEdfs padicularly
at | east or exactly

thagedlistsA ahaye caay B o %sazpﬁrg%ferem%bf\?éthew'VPﬁacha“des listed above.

T%O&a)‘ﬁé}fp?&ahlrﬁ’é%%é@yus% dro®lresbmipising @t RABY drexactly 1, 2, 3, 4 or 5 of
pr ot ei n(s) any known nethod (for exanple, by

thﬁﬁl@ﬁh!"écocﬁﬁ'@mt?’ﬁ? bsied abaveo 945 by Arnor et al., U. S,
Patent 4,474,757, and

The polysaccharides may be linked to the carrier protein(s) by any known method (for
example, by Likhite, U.S. Patent 4,372,945 by Armor et al., U.S. Patent 4,474,757, and
Jennings et al., U.S. Patent 4,356,170). Preferably, CDAP conjugation chemistry is
carried out (see W095/08348).
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Jennings et al., U S Patent 4,356,170). Preferably,
CDAP conjugation chemstry is <carried out (see
wOaes08B8M8) . 35 9 WD 2006/ 032500 PCT/ EP2005/ OROREP200%/6110260
CDAP, the cyanyl ating reagent
1- cyano- di met hyl am nopyri di ni um tetrafl uoroborate
(CDAP) is preferably used for the synthesis of
In poPAB a tfech &y anyating OItGéQWtcMyaf@ad'@§th)’éﬁ@“°%9‘aﬂwmafeft@ﬂuor"borate

(Cbﬁﬁ’ziié Pr%fé??ﬂmge RS ftRE gﬁqh«ﬁé@ Pél%a@&héf%lva}br&bindconjugates The

con ons avol sis of the alkaline
cysnilaion wwtupmgag@eupgrfpm@gi ur[tiﬁrsre ively, g8ilds cenditipRs, which avoids

hyg}glr )g%tonHéJQ!kélﬂ\% se?isﬁl\% Fol cﬁhﬁheprmseéfhthe-gﬁeallows direct coupling

sacchar be so 'ized I1n water or a saline
tOQGbUErDﬁmﬂEDAP nay be dlssolved in acetonitrile and
added i mmedi ately to the pol ysaccharide sol ution. The
CDAP reacts with the hydroxyl groups of the
THeOpolEsaceHitE dendyChd oslubikizedyianiter es b evalinel Solfidrer COW® may be

dus%gfvleg ! a%@ oﬂtr‘ﬁ@ antdhgdo%%rﬁﬂ dlaﬂﬁlgttS'tﬂe \P%lﬁggﬁ%ndé‘@oﬁﬂon The

T 23k Hilh B NVEORY (GipUs Pl RO SaHI 0 (3a CApRalp ester.
Aften ¢hecaadivbliangste dtbe icamier pratdimisgadded c ABine farqypy ¢if fsinegeact with
thd BaNaRAGRN shechaH@ @i fofne 8h thdateaasl/aleat IRd. fARBEthe@aapling reaction,

% oeugfctes Pglgf? he %"&ten'a%dgg?&aﬂmel%&gn&%g%t@d gﬁ',ctlonal ﬁroups

rie
Th&rRﬂoﬁ*Lt%!Sdh%ﬂ Pc’r‘%ﬁ%é’ﬁ?‘éﬂh 3 geImegneation co H@@ﬁﬂ'ﬂﬂ%@fﬁ?%ce carrier
prateimprdiresidual ofagetts. i nvention preferably further
conprises a staphylococcal protein, nore preferably a
Pmﬂg@n fromS. aureus or S. epidermdis. Some 20
ments of the |nvent|on cont ai n proteins from

both S.aureus and S. epidermdis, |nmrmunogenic
TheorifpBXINegRYE GIMROsHOD nQEHP?oWV%tfﬁS‘rlpé@e% Y deitharegomprises a

tdhQloBbdt lef@8bly AprdtliNPorA . Ausas 8EBCEpiddHids. S
Séb;g at a}gg}gt 85%|bent|ty pre1!erabl gt Ieast@% 0% ome

embpgifpgnts of the irweptioarconiai) erof@tnﬂf@as'tﬂotb @ﬁqfﬂéﬁﬁﬂd@ epjgggpidis.
Imﬁ{uﬁgﬁé’rﬁpéd‘np%gltlbr%a&tthegiﬁvecm% %m&?éé‘éh |sdléﬂéiﬁﬁﬁofe}h wf‘il@n E:Jiﬁénses

of any sequence of ure 1. prote o
ans paEof a%%spgumsmw*a% aﬁ@fté?fhst q5t% |'%e”ﬂWeﬂ>é‘?f%’@P9’ 3 least 90%

iddrititye hRRE Bref@alfly BRlebMD595 idehtRf, OBt Prdtérablyfatidas! 1989 or exact
protein or optionally a mature protein in which any

'd@t'%ﬁﬂh@eﬁﬁéhéé‘lueﬁﬁ%%@é’fﬁFem)ved The protein may be
i sol at ed d| rectly fromthe staphyl ococcal strain or

roduce rec nant. hpi. g : ' :
Wit SRR B BRRC) ARy R R VR T PRATRR g 2 natve or
red:dnﬂ;mantufwgmgth: potaiposotionallya metues pnotedmini vahich drfyesignal sequence

r
ha‘fél beeen rgr%

oveaI The protein may be isolated directly from the staphylococcal strain or
produced by recombinant DNA techniques. Immunogenic fragments of the protein may be
incorporated into the immunogenic composition of the invention. These are fragments
comprising at least 10 amino acids, preferably 20 amino acids, more preferably 30 amino
acids, more preferably 40 amino acids or 50 amino acids, most preferably 100 amino acids,
taken contiguously from the amino acid sequence of the protein. In addition, such
immunogenic fragments are typically immunologically reactive with antibodies generated
against the Staphylococcal proteins or with antibodies generated by infection of a
mammalian host with Staphylococci or contain T cell epitopes. Immunogenic fragments also

includes fragments that when administered at an effective dose, (either alone or as a
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conprising at least 10 am no acids, preferably 20

am no acids, nore preferably 30 am no acids, nore
w@e@besam y 40 am no acids or 50 amino acids, P@OFEP2005/010260

preferably 100 am no acids, taken contiguously from

the am no acid sequence of the protein. In addition,

such i munogenic fragnments are typically

hapiamubINdgioca teyiere Aol AcPraleetenimTis [asBORREn agalns Btagylococcal
infR8fIN flord Bgefer?‘ ?hyé 9?&6&% aB5iRtES. urélls Mdidy & idéﬁﬁhi%&nfectlon

generate ection of a~ mammualian host w

St&*‘aﬁ@h&ﬂﬁb@@ﬁ‘mlc Baogreemtmayrindudes far expnplgpids . PfCPtﬁ‘Hd?%ﬁ’@rﬁ”d\‘ -terminal
Ieéc{f?gg&@nﬁe alnaifor althimbmeeBrdnk JBARM shdidrat C-W¥i¥hal anchor domain. Ina

mni stered at an effective dose, (either alone or as
preferred) g¥pegbdbe OBTHRODIENT/ fFRaEY/ 6APXENY Rafieerinsatioy comprises

sutthaﬁtlé?l?raﬂl'(ﬁrt e Krh&iliaP dBMIhestd YRIFTRIEG hESBORES 85% identity,
al ns | ococcal 1 nfection, nore preferably

pre grthyo@tele@stxﬁ@°/ag1@nhtyt mgre pigfesatly ahleast 953%) idgstitye Mﬁsapgeferably at
Ie%s‘?fﬁcég"’/éjmenn@u@hthétna hgaﬂé’ﬁeggglb&efi rfr%ﬁﬂ?i@hremalﬁvérﬁﬁé léﬁ@re length of
or exa the protein lacking an N-ferm nal |eader
th%&qmﬁ@éGQWﬁor a transnenbrane donmai n and/ or a
C-ternminal anchor domain. In a5 preferred aspect the
i mmunogeni ¢ fragnment according to the invention
Incaimsmbodisnent.uisamenaderic] Gonapasitions taiethexipyeftien| mpyrcontain fusion
pr ﬁﬁ?'o@ S?efph?lo@&ﬁ: ?brﬁte%' Bpfr&?’ﬁelﬁi of &asylctaded! BRAdIAS. )Such fusion
preferably at | east entity, nore preferably
prpteistmayshs méﬁfezqombln@agx a@ﬁ BRR¥ CamPysaene perEan Ofﬁt '9@%2 3,4,5
or'6ds§éHHy ecJaPprBtEHs ﬁlt@rﬁ%ﬂﬁﬁféﬁdrﬁﬁbéﬁ %é@&%rﬁbr&@rn%lﬂple portions

over e entire eng ragnent sequence.

10
of| at é?ﬁsén%oal rferfl, Si ﬁﬁﬁﬂ’%@f@ﬁ‘?ﬁi E@Fﬂﬂ%ﬁslfh%ﬁs”@b’ eprabine  different

0 [ 4 f
Stw&%fzﬁ‘oﬂggﬁi& (?rg tﬁglé}ﬂéh’é otﬁé‘rfe?g r?rgfﬁe{ §§rg@ protein. Alternatively, the

m\ﬁnaymlsg@ayw@rs "ﬂﬁ*‘ﬁ@léﬁl ﬁ@lonsarew'nsﬁ iSSaphy|ocetcal proteiRs orfeagments

théFeee A mﬁmm%&é.ry with %eﬁ@wloﬁ&@%q&féné&esmr 44 anprélidéttof T-cell
[east 2, or st aphyl ococcal proteins.

epippesr namuv@ayon atags,usfpb @xarmheeuﬁrgalmgomr okitathpne-Sraasferase,
t
grgérﬂ(') ﬁueclf?lél%e rggeler% F@@Sérﬁjtaae ?égs%]ygfﬁ g%fﬁ\%{ %EQ%%SQ histidine, or
virgr srfece proteing $tavgre§nmfb,lenmaw@@fhaemaggletirmrm bpﬁt@t@mﬁotelns such as
te E;{Oaniy@l]txe”atlla?o' I Y, @m?-} on al so includes individual
usion protelrns o %t ococcal proteins or

fragnents thereof, as a fusion protein wth

=) oI ogous sequences such as a provider of T-cell
es or purification tags, for exanple:

(3- gal actosidase, g | utath i one-S-tra nsfe rase, 20
In @nesanbadinoent etbe émmupegsnisi ersnoSitPY of thei invgntion dyghereompsises one

= . . histidi r f : :
orp&é&@’&f%g Sﬁrgt%tnggﬂ%%%opgcztﬁzengﬁ\ﬂau f t\‘n%ﬁgfersrlé? r??ﬁt’gln% fall into the
categoties ofadaxtq@pdtudarmgmacémt@@diﬂgenraiem trmpder RpieiseEtexins and

reélﬂgtg}sdof \%M‘h%ﬂ% mn‘?&%ﬁenig%omposition of the invention optionally further

comprises a staphylococcal extracellular component binding protein or a staphylococcal

transporter protein or a staphylococcal toxin or regulator of virulence. The immunogenic
composition of the invention optionally comprises at least or exactly 1, 2, 3, 4, 5 or 6

staphylococcal proteins.

Table 1
11



In an enbodi nent, the i munogenic conposition of the

i nvention further conprises one or nore of the
WwWEe@be32380 nent i oned bel ow. Many of the preferrBdI/EP2005/010260

proteins fall into the categories of extracellular

conmponent bi nding proteins, transporter proteins or

toxins and regulators of virulence. The inmunogenic
Theoftnewihg | table Ofets fowit ithe SEQ dD oyphbersadfl rofeir tskeuer@es and DNA

L8 SAPOSE e XA s
frog} gt Yr %Usg?”da&s PRI 358 Q%r?/ceﬁ rg)% % Jffr’ der 't[gg il at or of

virulence, The inmminogenic conposition of the

i nvent i Ramept i onal | y| conpPictein seiqubrast or | exact IDNALsequence

phylTococcal proteins. 35 Table 1

Z._ 3. 4 6 _Sta
I D AP {255 B P 2605, 016 2660 Fhe—f-bht-om g
SA abl e sets out the Q1D nuRBEYr® bof protein sequeﬁggéD 34

SEand DNA sequences that are BB@IB A n Fi gure 1 and SEQID 35

LaE‘lirgHFc,fce tof espectively. SA indicates a sequence from

aurels and SE indfcates a [Jeice Trom S SEQ ID 36
2 DN

pi derm di s. Nane Prptein se’sm,. ce—DNA—seguence
SE mmunodoni nant ABC tfansport SEQR 4SEQ ID 1/SFQ I D 88QID 37

Seelet@y@ntifer?ASEEA I D 35 Laninin receptor SA|SEQ ID 3

QID 36 SE SEQI1D04 SEQ I /Ip soecretory Anti gesgf |p 38
sé?aA SA1 SEQID5 S St SEQTDER 5 39
SASE SEQID 7 SEQID 4 i 9—|—D—4—1——§é
SESEQ ID 9 SEQ I D 42 112 WD 20880082500 SEQID 40
SileCT/ EP2005/ 010260 15aA / PisA (1ssA) SA SEQ ID 10 SEQ
sAD 43 SE SEQID 11 SEQTD 3%cq ns SEQ ID 41

SE SEQID 9 SEQ D 42

12




EbhA / B SA EbhA SEQ ID 12 SEQ I D 45 SA EbhB SEQ I D
13 SEQ ID 46 SE EbhA SEQ ID 14 SEQ I D 47 SE EbhB SEQ

WO D0&HB3235m0Q | D 48 Accunul ati on-assoc pro Aap

SCBER0DE010260

16 SEQID 49 SE SEQID 17 SEQID 50 RNA |11
activating protein RAP SA SEQ ID 18 SEQ ID 51 SE SEQ
ID 19 SEQID 52 FIG/ SdrG SA SEQ ID 20 SEQ ID 53 SE
SEQID 21 SEQ ID 54 Bastin binding protein EbpS SA

IS?BJ élggA ISEQ ID 55 | SE SEQ ID 23 SEQ I D 56
SAl pLgCt oXi narSApfSEthll E:bc':%[_ﬁgﬁ%éy f‘g' bE("g [S‘EQ5I7D EEQ ID 43
SEEOQ 1D 59 | sdA SA SEQ I D 279E@®1h 80 | sdR SA SEBEQHD 44
E@,&/&QIDM SdrC SA SEQ I D 29 SEQID62 ClfA SA SEO
Ebgg SEQ I D 63 FnbA SA SEQE® |8%42SEQ ID 64 O f BsB D 45
D 32 SEQ I D 65 WWI'DN SEQ 1D
SAEBBBSA SEQ ID 67 SEQ LD 71 SRRMIA Seo 1 ples SEo-| Q ID 46
SE’EbhAdr C SA SEQ I D 6P SEQ | (BE@ID34r G SA SEQ I D 7oS§@cbD 47
SE BB Extracel | ul ar| conponegtqQhbngi ng proteins 5 SEQID 48
Accumulation-assoc pro Aap
SA SEQID 16 SEQ ID 49
SE SEQ ID 17 SEQ ID 50
RNA 11l activating protein RAP
SA SEQID 18 SEQ ID 51
SE SEQ ID 19 SEQ ID 52
FIG / SdrG
SA SEQID 20 SEQ ID 53
SE SEQ ID 21 SEQID 54
Elastin binding protein EbpS
SA SEQ D 22 SEQID 55
SE SEQ ID 23 SEQ ID 56
Extracellular protein EFB SA SEQID 24 SEQ ID 57
alpha toxin SA SEQ ID 25 SEQ ID 58
SBI SA SEQID 26 SEQID 59
IsdA SA SEQ D 27 SEQ ID 60
IsdB SA SEQ ID 28 SEQ ID 61
SdrC SA SEQ ID 29 SEQ ID 62
CIfA SA SEQID 30 SEQ ID 63
FnbA SA SEQ ID 31 SEQ ID 64
CIfB SA SEQ ID 32 SEQ ID 65
Coagulase SA SEQID 33 SEQ ID 66
FnbB SA SEQ ID 67 SEQID 71
MAP SA SEQID 68 SEQID 72
SdrC SA SEQ ID 69 SEQID 73
SdrG SA SEQID 70 SEQ ID 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.
13




10

15

20

25

30

35

40

Extracel | ul ar conponent binding proteins are proteins
that bind to host extracellular conponents. The term

w0 p@baskss) but is not limted to adhesins. 13 REI/EP2005/010260
2006/ 032500 PCT/ EP2005/ 010260 Exanpl es of
extracel | ul ar conponent binding proteins include
lam nin receptor (Naidu et al J. Med. Mcrobiol.
1992, 36; 177), SitC/ MitC saliva binding protein

E%Hé?%oé‘ fracel I%L §rlﬂgg?en@'3ﬂdﬁgsﬂr&[amkrﬁdﬁﬁe IbWrec@&@ﬂ%Nardu et
al 2b; Mg&o Cro‘%héggg TS NRC BB PWdK‘EbBr <h idppeoroas
Witshieel arkDBester)infeBi tmurcr296i, 6@ A58 EnBA (Witliamg £ @)Infect. Immun.
2do‘29§%$f?§.§é ;?B%Egékn g:mlﬁwi': ﬂroteﬁi (EbpSM(B&rQth?/zlll 19% J. Biol. Chem.

5) Y > letegl né‘ﬂ] m‘%ﬁn 3? SBI (Zhang
ety EEMﬁs@ml{osLF Nisrebidl 2 %@a@és@ﬁ atr/elb%rr(?'i P! %{gg@’éﬁ Infect.
Did t83p1D38), CEAY4SEDOE3413 McDeSittrat, al N@ﬂrm(m@&"eeﬂ &37), SdrC,
sdVisCiviiaired @8 Yl RR&8bioldd$ 208636, 1895} s(dm%@r@t e®hl Microbiology

2()'25[3658%2}?16%%92%0 geoggehgl‘r@s @iétﬁl)egzéd)p%%% PA (Flock et al Mol

MiRfobiobb1 99K, 120690, 456034552). BN 714288Bpaip et al 2001 Infec.
InPinl 489 845)Baolldyeatbialing? Ptbteih rérec(Visdi remaih206(9 J.3Bi8l) Chem. 275;

39%@'(7)1 ¥V @@)2'7'@106;Ir P%@A )(Pr@ﬂﬁnc{a\éh 3k aﬁjggsl J. 2090Miclebiol. 134; 75),
e Gl s Lol B e e
Misgsioh 200008% P4501SSRA Q@@Q@*r%IFEN@BEnt'%QMedIME&NWQ'S%QOO 29
21@3), crrem 7H @dsail arﬁ%rﬂammsympom onlStaph Ceabriact 14-200Q000), SSP-1

'\ nstrja4erl) 19 |o?t1 Sbw&lnstrév%fjal 1996, J. Bacteriol.
E@ﬁ%@s %gg@r@mm ggg%ﬁ“sé%a 26338 ET MG obiol. 50

54(7\)/e\é|trgn$<:irnebrn®ng ryctein (i eBaqttQé)p1opurr1Mcrogrgl7)42 ), ofibrinogen

. bifdieppetdind cehgutdsel PRGWD 97/Bera7¢ BhdMAP (UB864888i0) , 17 kDa

heparin bi ndr ng protein HBP (Fallgren et al 2001, J.

Med. M crobjol. 50; 547), Vitronectin binding protein
Si/Mnigy/salya IR M crobiol. 42; 361), fibrinogen

20 bi ndi ng prot ei n, coagul ase, Fig (WD 97/48727) and

THAR (éd85r§€8&éﬁ>§poﬁbr Grdvbih Givigh i iy 2a biofdldglie pofobehasinT PisSA in S.
pﬂegﬁr%ﬂra@‘qg’ tar r"ﬁgﬁr{}’ Eﬁr‘r&r&c@%ﬁ@ﬁkﬁa \ﬂgée&&fa n%urﬂcﬂ“g '@trﬂﬁ}dﬁi tﬂfough the
chfﬁﬁ'ﬁhﬁﬂe‘r‘ﬁ"b Goskaunel ‘?trﬁ‘ideSFtel"ﬁmHﬁl £398i @6 (ﬁ@? } Iltbrat%aressed in S.
auréwrsoarghS.t dpiderinaiit & & 8PkRa lipopretein ahGos Kakbe hemolebue is present in
S| Kereifks: I BMEBideriSS 0% aTbmpbnerdtiofich PorPFeBERRE bgerén. It shows
co?fgrrg%é%‘g% egr lgo% @dﬂ%s%nsa?hc%déa kT-[Pr%Al (l)fpﬁpé'p%c%é&sa&aqagangurs
angpwide iRApERteins .of aifamiy QBﬁBGH@WPWerﬁﬁv'tf‘ rRIPVANeRupUiativg metal iron
tramgpord funclidnss Miosvsfores 8itS lidiaclabédah emekioapelltler liding protein and as a

mé‘tghSr?'tBﬁ'sdoﬂSrl uding Fi mA of Streptococcus parasanguis,
Jwth |'i poproteins of a famly of ABC

transporters with proven or putative netal iro
Ther %ars@@mdlrrgmr@terrbﬁlgclosmemelﬂ%’? 80%5R34C'sj alsq ﬁcfPfu”ﬂaI@H SHS aad can be
inédddae ahlirdnanodeniti dognpesitidebithaimeationa  netal i on
transporter.

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.
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The saliva binding protein disclosed in US5,801,234 is
also a formof SitC and can be 35 included in an

WO pavgsafeni ¢ conmposi tion of the invention. ClfRCERP2005/010260
ClfB Both these proteins have fibrinogen binding
activity and trigger S. aureus to formclunps 40 in
the presence of plasnma. They contain a LPXTG notif
common to wall associated proteins. 14 WO 2006/ 032500

/ I i 3 d
e PR B e o R opm 5

This is a fibrinogen binding protein which triggers S.
Ceagutage (FepAorm cl unps in the presence of plasma. It

is described in references related to Coagul ase :
THh anianfiseRge® tbindtly prbteifSavhichMiriigelsi 6. ali#88,to form clumps in the
présehicd of BRkmaPh@desdaisstdn eéfeadnced MutedocCodajutdse T $0nimdaeng et
a|4J 386n. Mitrbbio. FbesIMB4e5-88), Pidnivheéssngl emaln(Md Mcrobiol 1990; 4:393-
4cﬁ GRduhgl&128) (1afeet Bhroms 10951631 914(1B20 ahd.Shopéln et al. (J. CLin.

dbidptuogb 332@{53,3438) 3453-3456). Preferred fragnments
for inclusion in the i munogeni ¢ conposition of the

PrjeféYr%Qtf?agﬁeb{éngﬂaua rhfﬁ t@‘%ﬁn?eﬂfcedoﬂw bE‘itlHWbiCtHe H?/Ennon include

en re
IR FRGIEN! N 76 BB SEALPRILS 1t BETHTION AL faiBRaPiS 27 to the
C-termiuisaci ds 59- 297 which is a coiled coil region,
am no acids 326-505 which is a proI i ne and gl yci ne

Cigiet b BN A a0 27 R 8 B irin,
argino eRES 82@GARMAICH i§ 3 PEDIiRG a@ﬁ*@wnaﬂp Fﬁq&{yﬂf}s’éhe C-{eftinal domain
frormeoninpoacid 5B forfi4d wihieh hasmibetgsheet coofopogtian Bachoéf thége domains

lszé) frﬁ%sg tl Qich PEHyYCoe Thdorpdrateti ahid the ifMssHoyeRE dompd&tion of the

inga SdrG i s found in coagul ase negative 25
%éﬁ%y|OCOCCI and is a cell wall associated protein
cont ai ning a LPXTG sequence. SdrG contains a signa

Serépt i de (am no acids 1-51), a regi on containing
fibrinogen binding sites and collagen binding sites

.am no. a .
S g devabed o) BRSO B AT rBERg recatve
stegtwlorocm pndisch eall wall@sepciaiedaliotein swt@'a'ﬁg Rd-PadiGigequence.
1009- 1056). Preferred fragnents of SdrG include

si® JPRERS JERnkIbepiie BntiftEaghInah), RERELARABM R fibkiR6gen binding
sites and collagen binding sites (amino acids 51-825), two CnaB domains (amino acids
627-698 and 738-809), a SD repeat region (amino acids 825-1000) and an anchor domain
(amino acids 1009-1056).

Preferred fragments of SdrG include polypeptides in which the signal peptide and/or the
SD repeats and the anchor domain have been removed. These include polypeptides
comprising or consisting of amino acids 50-825, amino acids 50-633, amino acids 50-597
(SEQ ID NO 2 of WO 03/76470), amino acids 273-597 (SEQ ID NO 4 of WO 03/76470),
amino acids 273-577 (SEQ ID NO 6 of WO 03/76470) amino acids 1-549, amino acids
219-549, amino acids 225-549, amino acids 219-528, amino acids 225-528 of SEQ ID
NO: 70 or 20 or 21.

Preferably, an SdrG polypeptide having a sequence at least 80%, 85%, 90%, 92%, 95%,
97%, 98%, 99% or 100% homologous to the sequence of SEQ ID NO: 70, 20 or 21 is
incorporated into the immunogenic composition of the invention.
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SD repeats and the anchor domain have been renoved.

These include pol ypeptides conprising or consisting
wW@R00oan32300 aci ds 50- 825, ami no aci ds 50- 633, anmPCDEP0NE10260

50-597 35 (SEQ I D NO 2 of WD 03/76470), am no acids

273-597 (SEQ I D NO 4 of WD 03/76470), am no acids

273-577 (SEQ ID NO 6 of WD 03/76470) ami no acids

1-549, amino acids 219-549, am no acids 225-549,

ThRMeH9 @é?t'io‘}i\ 8#Qh§2|ﬁverﬁ‘|6h NGptRPEAS cBRprise8a Ofagaliddt | & the SdrG
8 Preferably, an Sdr G pol ypepti de

PONR thﬁ’ﬁs e%%'gaiﬁ%v Cat Ieast 80% 85% 90% 92% 95%
97% 98% 99% or 100% honol ogous to the sequence of
Préiekeed RabientéOhavdthersighbl Ipéptldenamﬂcﬁromatm repaad dohrain and/or the

anlngg)%g@ﬁ{gd%%@g@é%gﬁ rg§ Eh&wcbr ¥6idd Bgdmiﬁ)oMQno acids 1-713,
1-54% RF D BRI 11 3 rﬁ§ﬁ T b0 HasG 40”1620,
1-628), Y0t i 609, AeF07.i 43%697a@@\7&89 & $E®fllar7r0e@r sagagneasthaving 85%,
90bR6e%t bsY, SR 2089p eIEbl et caslidentity eSS ID gp@al0 doami N

and/ or the anchoring domain del et ed. For exarrpl e

sequences corresRondl ng to am no acid %
Profered fagmenis wibdhe signaneptiqe delpiedhag @ mit e ffs'é%af the N-
terbriie0f tHe fédginent tGeF3urelccd@0t transla@@d, 1- 610, 1-600,

34-707, 44-697, 36-689 of SEQ ID 70 or sequences

i L

fragnents with the signal peptide del eted have a
MERESVOD ORTISNEDIER.S DO s SHEEKKEY INNNGse NIV ST DKEE TN Y DG TEGREBPRTESTTN
VDE@EA@%MI%Q&&E{L%EVRE%%@MS@beAéQm&ﬁlbﬁk%%@fr%%msmsmmsKI
KE&E%%%E@N%EE@ R ETNANGS] NTDDNNG! | KKEET
LLWWWWVTW LAAEQGSNVNHLIKVTDQSITEGYDDSEGVIKAHDAENLIY
DVVBENEWHSCORMPODNNEY FEEEMKESSSVESINS S THTACKIPS T TY TRRELSYYENIK
ARSIV B M ANl K TAL S SVNKT T TVEYORPNENRTANLQSMFTN IDTKNHTVEQT I Y INP

EGNTESGKEE NKVKEDSTTSQPSGYTNI DEKI SNQDE
LREW#’W&W&EE@TTSA SI KRVTVNOLAAEOGSNVNHL | KVT

11 PRAIAESIEA R ERGNR YD Y8 B Y EDVTNDDY AGLGNNNDVNINFGN IDS PYT T ISIK-IE-{%PNKDD
YT DN O EVDIR VRS GO TR EX T R AR A2 S B RSP PR RIDNESCRIE P VOROT M IRDNEKP
L NKQITT YD E DAY NG Ky O F DG LKNGL TYK I TFETPEGY TPTLKHSGTNPALDSEGNS VWV T ING

M-ﬂﬁ%&% - DKSKVENNNTKL DVEYKTAL SSVNKTI TVEYQRPNENRTANL QSM

FTNl DTKNHTVEOT! Y1 NP LRYSAKETN\/N S

Y RO RBEER LrT Y DO PR C KRR RSP S0
DDF%PVFEFW\V/F%WWYYDDE

YTTI QATVTMITTI NEYTGEFRTASYDNTI AFSTSSGQGQGEDL PPEKTYKI GDY
VVEDVDKDG QNTNDNEKP 25
Eb NV YPDGT SKSVRTDEDGKYQFDGLKNGLTYKI TFETPEGYTPTLKHS
GNSVW/TI NG

EbhA and EbhB are proteins that are expressed in both S. aureus and S. epidermidis (Clarke
and Foster Infect. Immun. 2002, 70; 6680 , Williams et al Infect. Immun. 2002, 20; 6805) and
which bind to fibronectin. Since fibronectin is an important component of extracellular matrix,
EbhA and EbhB have an important function in adhering staphylococci to host extracellular

matrix.

The Ebh proteins are large, having a molecular weight of 1.1 megadaltons. It is advantageous

to use a fragment of the Ebh protein rather than the complete sequence due to ease of
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QDDMTI DSGFYQTPKYSLGNY

VWYDTNKDG QGDDEKG SGVKVTLKDENGNI | STTTTDENGKYQFDNLNSGNY
WO YdeBBECMIQTTTDSGD  DDEQDADGEEVHVTI TDHDDFSI DMAYREI0RS/010260

30 EbhA and EbhB EbhA and EbhB are proteins that are

expressed in both S. aureus and S. epidermdis (d arke

and Foster Infect. |Immun. 2002, 70; 6680 , WIIlians et .
preguctianf anstformubation. Theosptral Jegiors@ighg PrakRin caainsimpsrest fepeats which
cohfinf ﬁt%r%‘&ﬁ‘r??inﬂin? SHES G rhdrRerd 86ithiRing Sna bri B 'df MY repeat domains

conmponent of extracellular matrix, EbhA and EbhB have »
deagribegpelowaate prajertad fsrgmentsfah BEPrReratienipify 18 dpErnogesic composition
oth%sfrtnveﬂffir{ acel lular matrix. The Ebh proteins are

arge, having a nol ecul ar weight of 1.1 negadal tons.
It is advantageous 40 to use a fragnment of the Ebh
r : r; t ; i 8 8xhi

e B RSB3RO ES00E, CT0ALNE SRS hrTeaan cuhich are
charagtefigadnby eantaiming thasorsensyseiCaH@eon of the protein

contains inperfect repeats which contain fibronectin

bi ndi ng sites. Fragnents containing one or nore of the
L.CepbtlA - ddate ne6 Hescti-betPbd ow are preferred

fragnents for incorporation into the i mmunogenic

conposition of the invention. 5 Ebh proteins contain
Priefpet¥lect repeats units of 127 amino acids in |ength

whi ch are characterised by containing the consensus

. {3235?.‘5@{0}&{ 1%}%1?35513&(?1{.2{% %A.' {1'%1}' L. {33}A 10
.(19)L. G {10} A {13} Q{26}L...M.L.{33}A {12} 15 More
preferably .....

MQIFVP?%EGF?\P!}W. .AK.ALN/DG. . NL. . AK. . A {6}L..LN.AQK..L..Q
IV..A . V..

V.{6}A .LND AM .L...1/V.DE. .. TK S NY/ D, . Y/
R R u&.-:rMX-NAK/ﬁW‘.D?: 1% '%-v&efge}“' EN'X a%s?%érr{? BV
v.gwiino.aydaand..”. . 1/¢.0/@. } . TK seawnsF anpab0. miAVgF acAivdsA. . I/V.N

/ and 1/V indicates alternative choices of am no acid.
DBy'lref‘elrence to the sequence disclosed in Kuroda et al
(2001) Lancet 357; 1225-1240, and

Where ‘.’ means any amino acid and ‘'.{10}’ means any 10 amino acids

and I/V indicates alternative choices of amino acid.

By reference to the sequence disclosed in Kuroda et al (2001) Lancet 357, 1225-1240, and

Table 2, the repeat sequences within Ebh proteins are readily deduced.

Preferred fragments to be included in the immunogenic composition of the invention include
proteins containing of one, two, three, four, five, six, seven, eight, nine, ten or more than 10 of
the 127 amino acid repeat units. Such fragments may consist of 1, 2, 3, 4, 5,6, 7, 8, 9, 10 or
more repeats of the 127 amino acid repeat region or may consistof 1,2, 3,4,5,6,7, 8,9, 10
or more repeats with additional amino acid residues present at either or both ends of the
fragment. A further preferred fragment is the H2 polypeptide of about 44kDa spaning three
repeats (amino acids 3202-3595) as described in Clarke et al Infection and Immunity 70, 6680-
6687, 2002. Such fragments will preferably be able to bind fibronectin and/or to elicit

antibodies that are reactive against the whole Ebh protein.
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25 Table 2, the repeat sequences wthin Ebh proteins
are readily deduced. Preferred fragnents to be

WO pabaskso i n t he i nmunogeni ¢ conposition of thECT/EP2005/010260

i nvention include proteins containing of one, two,
three, four, five, six, seven, eight, nine, ten or
nore than 10 of the 127 am no acid repeat units. Such
fragnents may consist of 1, 2, 3, 4, 5, 6, 7, 8, 9, 10

Th‘%r E§9 ﬁmsrgr@e@ép%b%f of tB)ﬁ‘f\dﬂag7toa\"ﬂ)reﬁecs'ﬁﬁ' d’réf@rl?éiﬁtfragmgh@nof these
consi st of

pql‘mre@tl 8 5834enCes teﬁﬁ"aé’m I b'@ﬁﬁ%wgaﬂcﬂﬂ r%%d"aﬂj@sfbfonec““ can be
asgés%%ﬁfl{y Atk 4s"GdscMedPB) Biprdst 8f( hfRtiorl BRYIMMbAit/A70; 6680-6687
urther preferred fragment is the H2 polypeptide of
208Bbut 44kDa spaning three repeats (am no acids
3202-3595) as described in darke et al Infection and
ImMmunity 70, 6680- 6687, 2002. Such fragments w
Stif rfertheer tseforresk fragments arepfhage Mhish sREPESS a%r&?'b?f H‘G'Pef epitope, for
| td¥Q. agai nst the
GX%%’SF tﬁose%ér?fﬁ%bfg{%%gﬁoﬁ d%\%@tz)%%@/er B e &) EP2005/ 010260
The Ebh proteins are capabl e of blndlng to
INe o-ectln. Preferr gfnrg.t ) ese
: et ar o th ty to bind to
flbronectln Binding to flbronectln can be assessed
THeyfulEldnGth ssyudrerof Bigtdishyiscbsadkie Ktroda ef al (H06¢) LantehBGV; 1225-

1545“‘1‘!5% fdﬂoxﬂ t%@%rﬁﬁ%ﬁm SardiP8%cid r@%idg%s Etrl\lfvgglﬁ?ghij %7e?r|n|no acid
reBrats B gg BRI P E S8R E s oce

fragnent s/ peptides described in Tables 3 and 4. 10

T BLEngRepeat seguenced in the full-length sequence
101 Ebhy,ofhe anl-iagﬁgthlsequence of Ebh is disclosed
H—Kurgga——et—ral—(zZ0t1)—Hancet 357; 1225- 1240. The
%rllfn§33@ tahle sH3hs tHe amino acid residues at which
3t he 13A5ani ng acidb83r epgats begin and end within the
4f Ul Igpgth sequesypgg. 15 Begin End 1 3204 3330 2
S S Slihenty 10000 G100 S 30r o
6 3835 3961
7 3961 4087
8 4200 4326
9 4326 4452
10 4452 4578
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

18



10 4452 4578
14 4956 5082
WA 200648305586
22 5963 6089
PCT/ EP2005/ 010260 24 6215

11 4578 4704
15 5082 5208
19 5585 5711
23 6089 6215

6593 27 6593 6719
26971 68293 31 709847223
287 74634001 | 35 6lgpL 7727
o8 /3%36?1U4 397 230
27 6593 6719
28 6719 6845
29 6845 6971
30 6971 7097
3 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

12 4704 4830 13 4830 4956

16 5208 5334 17 5334 5460

20 5711 5837 21 BGBEPHITE10260
18 WD 2006/ 032500
6341 25 6341 6467 26 6467

28 6719 6845 29 6845 6971 30
32 7223 7349 33 7349 7475

36 7727 7853 37 7852 7978
40 8230 8356

19
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41 8356 8482 42 8482 8608 43 8604 8730 44 8858 8984
19 WD 2006/ 032500 PCT/ EP2005/ 010260 Table 3 B-cell
wWepiobopesopr edi ction for a 127 am no aci d r epeakPCIAR2005/010260
full-length sequence is disclosed in Kuroda et al
(2001) Lancet 357; 1225-1240. One of these repeats,
encoded by am no aci ds 3204-3331of the full-length
Tabix0B Broeé epitope dredittioador & d2¢ aming avid regeatepi t ope
predi ction:

] T \l $40. One
el e R B i e

chBsar o Brrgput & dPtoPy/NAIALG208 3213 14 19 KSTKDA 3217
3222 21 33 DGQONLQRAKTEA 3224 3236 42 51 DLNQAQKNAL

MBRANT ROARPDESO i@&ﬁ?ﬂm’m@ﬂmbm AQKNALT
ADTNK\%% YNNAY %%(T)s 3315 111\17 123 : t DI | NGNA 3320Q3(§26 Q

QVNSHENEIGVAND AT TRHNT A M THASR GVEDERNQVIHQ PN Y VNRD TNKK

NEXRCREA RN P) 000G S op ol e

present the position of the predicted B-cell epitopes
in the Fbh full length sequence 20 WD 2006/ 032500

Bgin EPEAE5| Bpitdsdsequeiace 4 T- Barper Stap | | epi t ope
pgedi ctiyon WNE&'A“The Tul'l -l epgdean [sagpence is

tisciosed—n 1 EvBE—database; f erence

JAN\ 6. 19 eK8TKPAese repeat <:, 3%@3@@25%51 am no acids
321041 3331 pPGAUNLIQRAKTEAQgt h 3B4sgqdébEel was chosen to
CErry aut apLREAOKRRALPr edi ctigms | 3254

QN VA R DOQN QA TNAD SO NQAKNALTQ
100 112 | ADTNKKNDYNNAY 3303 3315
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 Ebnh full length sequence
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QVNSAQNVHAVNDI KQT TQSLNTAMI GL KRGVANHNQVVQSDNYVNADTNKK
NDYNNAYNHAND | I NGNAQHP V | 10 Position repeat Epitope

WG ewaesase0 Position sequence 1 MDVNTVNQK 3204PCBEP2005/010260
VNTVNQKAA 3206 6 VNQKAASVK 3209 26 LQRAKTEAT 3229
37 1 THASDLNQ 3240 43 LNQAKNAL 3246 51 LTQQVNSAQ
3254 55 VNSAQNVHA 3258 61 VHAVNDI KQ 3264 64 V N D |

T 40T roell ¢ g Nti82inEbh74 LNTAMIGLK 3277 78
MIGLKRGVA 3281 81 LKRGVANHN 3284 85 VANHNQWD 3288

91 N 3294 .92. A/NA. 3
i RIS, IRV, S s
QENYE6. Org qf |thegaaePeatasencoded §Y |IARRREFIEY 31 ¢h e Tull-length
seFaxietwaschosgeatcarmry olilameqitops predistieie positi on of the
predicted T-cell epitopes in the repeat - The
MDRSINOR ASSSHHIEITR D AT D GHONRESSTEA TRA IPHASDINQAQKNALTQ
the predicted T-cell epitopes 15 in the Ebh full
QVNR4HQNCBHYNIIK QPHTQSLNT TGLKRGVANHNQVVQSDNYVNADTNKK

NDYNNAYNHANDIINGNAQHPVI

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
98 VNADTNKKN 3302
108 YNNAYNHAN 3311
112 YNHANDIIN 3315
118 INGNAQHP 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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WD 2006/ 032500 PCT/ EP2005/ 010260 Fragnents of the
proteins of the invention may be enpl oyed for

wEe@dnsadsng t he corresponding full-Ilength pol ypepEPIHes/010260
by peptide synthesis; therefore, these fragnents may
be enpl oyed as internediates for producing the
full-length proteins of the invention. 5 Particularly
preferred are variants in which several, 5-10, 1-5,

Fr%rﬁenééofﬁh@ﬁro@ew%rﬂf B ifehtish rﬁé}ﬁbe érHBI%?éotfért ﬁ‘gducﬁ'@tﬁ?é ﬁﬁ‘respondlng

I'n an nbi nation.” El astin |n|n%£$ﬁrote
fulf- lgwspolymt@pspwdaswlaﬁseﬁ theealre dheneromgBiSarayRg employed as
mt@ﬁ‘héﬂ)%t&g fbppradmg%@h@f en‘@ﬁi @5kin8 bof B8 lvantiont s
assocl ated wth™the cytoplasm c nenbrane of S. aureus
and has three hydrophobic regions which hold the
P%i%lﬁ*yg)réfgrré(hgre VBREMAR th(c@%\éﬂ?&él §410a-52092.2 dr. 1 BhiAb acids are
“Park et al 1996, J. Biol. Chem 271;
subsiitgiey. deleldroraddedinany combRE®R- ani no aci ds 1- 205 and
343-486 are surface exposed on the outer face of the
cytopl asm c nmenbrane. The |igand bindi ng domain of
Elggiindinding protein(EbpBkt ween resi dues 14-34 at the
N-term nus (Park et al 1999, J. Biol. Chem 274,
Eb?%%“é)a ?&e.ﬁ‘o%{%ﬁrﬁﬁ %fahﬁ%'sa&s thfrddé“cgrapwe?gth@%f igBkOa. It is

I nventi.0on
a0 BAOTPSTHREBARE o o nBU/PHS B fres MSropnobic
repionglivhigh helgi tbe preteinnio theampmbrane XDeynersy b 260% e Biok °hem. 277;
243F pgIRRINES1998, N @iol CORdrAI 2711 NE80SNt i re exposed | oop but

should <contain the elastin binding regi on (am no

acids 14-34 An alter ive whi.ch ¢
Twis Egiqns hefwgen RN e §9 df%w f{er?@rfe%ec‘a?f—i’d’seéj of he outer
fasairof dbe aylopiaset Ineopbrérey Hhe 25arat|bm§mg4eom®e)of EbpS is located
befvi & rRaitilde14-8ANRE NSteFRANLA|PHNINGE AR98D J1Biok Cham. 204, 2845).

20, 50 am no acids |less at one or both ends are al so

possi bl e. Lami nin receptors 30 The [anmnin rec o

A BB PR g1y dO b [HRSBTARE P9 6 HBUeabgen FelpGRIioR. of the
incntiomdd thei srface ekpededrfeagnient wbmateiningnthe ldsitio ddrstingeeagion (amino

adldé\r/ﬁéfbf?g%dm&; Eféfeﬂe‘td%m@néecﬁgﬁcﬁ @Qntﬁiﬁttl’nk?S bitire exd386 @p but should
colnga rg% e S@g in, @8@% §§ ﬁ@Yn% 585% gg%ﬂk’ A a‘téﬁaff% n_Léddn\’{ent which

vasc

coplél ke psedaeamsistperf amMineagAS Eﬂrwmgnfgetsscwr}&in%ﬁaﬁe £KPRSEEHooP (amino

adidse343aq8i6) i Adternatioeragmer(ts oprdsiniay ualto $c2,6nde, A0 86 anrROacids less

atdhebr botR eh@dThididisd SSe8Blor s are surface exposed and are
present in many strains of staphylococci including S

aureus and S. epidermdis.
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.
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22 WD 2006/ 032500 PCT/ EP2005/ 010260 SBI Shi is a

second 1gG binding protein in addition to protein A
wW@ea6i032506 expressed in nost strains of S. aurBCBEP2005/010260

(Zhang et al 1998, M crobiology 144; 985). 5 The

N-term nus of the sequence of Sbi has a typical signal

sequence with a cleavage site after amno acid 29.
SBlherefore a preferred fragnment of Shi to be

i ncorporated into an imrunogeni c conposition of the

ot S350 a8 by TP Gt LT Al PRt i mos
strgios 9h Seruatus SERNIB! R 9986 Miciepiofegy 149698%)ndi ng domai n of
Sbi has been identified as a region towards the

hyl\ti f‘errmn'ﬂrg%f fe se Ené‘no@rd?%%l Rasf 4 Slﬁlcﬁmr%%l %&%cé%]‘t@g .cleavage site

donai | ogou
afgF aing 5} 2R THETSRIE PR TH0E0Y Ok BT T o an
mmnpgﬂmrscqrh@osﬁt@mQﬁ\x\mm@vg@@u@mj@ at amino acid residue 30, 31, 32 or 33
an@EEW@@@@EY@ﬁUHLdﬂ@bTEE@RNWb OKSERAERKR/AZEEVFSESLK

kEokFk ok kkxk ok ok *o* 20 * - denotes am no aci ds

Treng TS B eSO SPn (PR 7 oD Pa(dsdne Nterminus of

the rpnateiogfeomh caniooEsist 4 BA2.0T his Hieomairy e&whpmnlog@@mﬂarthﬁs lgén binding
dohftinsif pebitéie Adonmi n. This fragment contains the

consensus sequence for an 25 1gG binding domai n as

desi ghat ed by as shown in the agﬁve sequence.

mr’@ﬂ@?%lﬂcilb'ﬂﬂégFP'@@M?’%‘&H‘{%%‘E '0\5’6‘9 SYLBF t he

conpl ete sequence shown above. More preferably, the

fb W%@kﬂ#f@ﬁiK@@f@@N@Y@ﬁTﬂﬁ@@Rﬁ@ﬂ\ﬁ%E%@Kg2
292, 30-94, 33-94, 30-14f, 33- 146, 30-150,, 33- 150,

30 160, 33-160, 33-170, 33-180, 33-190, 33- 200 33-205
or 33-210 of Shi, for exanple of SEQ ID NO 26. 30
* Pr eflenstess famigredcitay wdrhaiarel, sikildr betéeerf, IgG Binding
doaih® am no acid substitutions from the sequences
i ndi cat ed. Preferred fragrrents may contain nultipl e
repeats (2, 3, 8, 9 or 10) of the |1gG
Preferras frgomenial r$bI eFte mclpqieel inithe rr@nanomraeacompsﬁm%@féhe invention
cohialit@i anggGridridingidorhain. THisfreg@eert centaingt the t dotsensus sequence for an

Ig& il dridiRas MBSHARd by * as shown in the above sequence. Preferably the

fragment contains or consists of the complete sequence shown above. More preferably,
the fragment contains or consists of amino acids 30-92, 33-92, 30-94, 33-94, 30-146, 33-
146, 30-150, 33-150, 30-160, 33-160, 33-170, 33-180, 33-190, 33-200, 33-205 or 33-210
of Sbi, for example of SEQ ID NO:26.

Preferred fragment may contain 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 amino acid substitutions from
the sequences indicated.

Preferred fragments may contain multiple repeats (2, 3, 4, 5, 6, 7,8, 9 or 10) of the IgG
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).
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40 by S. aureus. It is produced by all S aureus

isolates tested (Wastfelt and Flock 1995, J. din.
wort@robesed . 33; 2347). 23 WD 2006/ 032500 PCT/EP2005/010260

PCT/ EP2005/ 010260 S. aureus clunps in the presence of

fibrinogen and binds to fibrinogen coated surfaces.

This ability facilitates staphyl ococcal col onisation

of catheters and endothelial cells. 5 Fib contains a

S,Zét%ultﬁjach?ﬁﬂégxrtﬁgvpgésg%f Pfhﬂr@?&%dgg% Bihdé ﬁfitﬂir{éash Boted Burfaces.
THn ey el sairee oo b i e Bededatcr ke

i mmunogeni ¢ conposition of the invention would contain
Fib entaiag wedigreal ekquehee Biather\s-terpirab @if ithe( proten attio atputative cleavage
sitEC dﬁb%t Eﬁwir‘@%ci@' EMFReRSre04 tg:_‘ré‘f@r_r@cf @agiBAt tolBe ifoduced in the
_EfB/FIC e 1s.a g rl,no‘?n?,n [ n%ngw_gr oi]el n that I Sie mature
IMMyRREEN'H CREIRYS TAL Pl tNEs NYFNUIEN VWU EPTHARI ©° ATGUREE 'a
proteth(frent apoliearoinaacide0dtthed?-termiuk PatheNiretsigon et al

1998. Infect. Imun. 66; 2666). Its sequence is
|:re_l clo that of clunping factor fromsS. aureus
—"éen—é@ﬂ. Ant i bodi es agai nst 15 Fbe can bl ock the

binding of S. epidermdis to fibrinogen coated pl ates
Franisl atfiorinageh diralirg protea thatrisl fdehd gkmaopiselates of §f eriderniiis and has
a &tfdﬁceé%)decﬁlt%? wWeRht 8f P b WBisSdrostal 1 898 URRBELE Intinlit 68; 2666). Its

cl eavage s [ g :
SSTHEREr Brasi i T S BoF v & a8d ey Aptbodies agains!
Fheagan Rlogkothm bitdingsel S@rideamisls orfbrnogan %.%t%p'a&?m”g? fgtheters
(PehandTFlbekr 260N us. Iffact Dis. &84;82)1, 092) . The domai n of Fbe

fromanm no acid 52 to amno acid 825 is responsible

for fibrinogen  binding..Therefore.. referre. :
Foe i e S oS sty LR 4fla acige 51 and 52
Trpeforg2s prefgrerhsagragyit o Fbetare@mshe matyre; farm p8 Fp @xtepging from
arfiho Bbie 52ho e Cemimstarmiooaeidvia@d2pn bet ween Fbe and

CIfA Preferred fragnent will therefore contain am no

aci ds 373-516 of Fbe. . Am no_aci. 25 - 1041 of .. .
TR UOTERR 0L FRE Tipth, P@\'ﬂoéa?‘igét‘? Bt foif 25 7% esnpBlilgre Jbr fibrinogen
bindingl eitieyefoneed prafertedaisaaimant ©f fbe goasiets 8 or sentaivsjamied acids 52-
gdssaA/ PisA 35 IsaA is a 29kDa protein, also known as

Pi sA has been shown to be a i mmuunodom nant

T%;‘?e? o gg%gagq{gikgtaeclg{] 33%%1‘219%‘%6%?Iﬁ%ﬁ'&hg&%.s%bé%{ost conservation
batvesroBbe a9q CifASRrefeTted ffagment il therefese gentais asming peids 324516 of
Fsgequence are thought to be a signal sequence.

Amino acids 825 — 1041 of Fbe contains a highly repetitive region composed of tandemly
repeated aspartic acid and serine residues.

IsaA/PisA
IsaA is a 29kDa protein, also known as PisA has been shown to be a immunodominant
staphylococcal protein during sepsis in hospital patients (Lorenz et al 2000, FEMS

Immunol. Med. Microb. 29; 145).

The first 29 amino acids of the IsaA sequence are thought to be a signal sequence.
Therefore a preferred fragment of IsaA to be included in an immunogenic composition of
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40 Therefore a preferred fragnment of |IsaA to be

i ncluded in an i munogeni ¢ conposition of 24 WD
wWQ 60832600 PCT/ EP2005/ 010260 the inventi on MOUEP2005/010260

contain am no acid residues 30 onwards, to the end of

the coded sequence. Fibronectin binding protein 5

Fi bronectin binding protein A contains several domains
thé eennewoild adovitath amiroi aeld nesidues 30 tnveanes; ttorihé \AAd of the coded
seaﬂé 327). These are called D1, D2, D3 and D4.

referred fragnments of fibronectin binding protein A

or B conprise or consist of D1, D2, D3, D4, D1-D2,
Fimpngudin bimdhamotein1- D3, D2- D4 or D1-D4. 10 Fi bronectin

bi ndi ng protein contains a 36 am no acid signal

F'%&WE@%@I&L%&@&R}? ins that are lnvolved in binding to
fioganeciiuPSAHDPE! 6 P a{ﬁ% el togments o
fibrevekctirdbidding prdtein A omia wogerise oceansiss bt lDanZJfDQ H4, D1-D2, D2-D3,

D3-D¥ eni-DaNp2-D4adrapopser proteins 20 The cell wal | of
Gram positive bacteria acts as a barrier preventi ng

free diffusion of nmetabolites into the bacter
FIBane31 BUTATSHESDIE TS R SE PG S D A SR GE0 For Srarile:

essenti al nutrients into the bacterium and are

vERB R A L8 SSRL AT vi@MaobtaVi abi | ity of the
bacterium The termtransporter protein covers

proteins involved in the initial step of binding to , |
Omt@nalb/olﬁhﬁeglaétuehpﬁ%emrarﬁ'tfa@ Weip | sigralt peAveneViS| 3@@"?% in  the
imatinogériyy cémpsusitioarof thegnidndormet abol ite 25 into the
bacterium Ml ecular iron is an essential co-factor

' owt h. Siderophores are secreted that
Tw&%gbr%ﬁﬁ%nd then are captured by bacteri al
surface receptors that deliver iron for transport
THRC @IS wall b Graiopdsiem@i bacteizbacteas 4 ranieaquevesting drei diffusion of
mé‘t'ébc% Lé‘salhto RE bhbEric. &34 df iAs o@he?&ﬂ’f@é"tﬂerﬁa%gédeoéf%ssentlal

n rllﬁnés @?%&@%g%gﬁ&aﬁqgneq gglore Sssgnr" easfgrs l&e wa%ll%ggfl tﬂe bacterium.
Thet tepytransperterl preteitbicbvary prateiaapinveivedf int tharisigialr step of binding to
meabblReSuchnel iktieas walLaO thesé ablved\BCadtiizlp IROsH®@ting the metabolite

. al 2000 Infect. Inmun. 68; 3200), IsdA
'”'%%éﬁéa‘%?rg}rﬁ“et al 2002 PNAS 99: 2293). IsdB 35

(Mazmani an et al 2002 PNAS 99; 2293), M2+
Moleanapicont isrgn Sseatigl \wokiasthi fog bantgriglogrpwth. SkiFpaphoreseare. secreted
that Bt reSi%on ankBBen artcadturdBby badHEPSirtaRE receptors that deliver iron for
trgnwogc%ganﬂé %ﬁ&légrﬁlgsﬂ%ﬁﬁbﬂne Iron acquisition is critical for the

establishment of human infections so that the generation of an immune response against
this class of proteins leads to a loss of staphylococcal viability.

Examples of transporter proteins include Immunodominant ABC transporter (Burnie et al
2000 Infect. Imun. 68; 3200), IsdA (Mazmanian et al 2002 PNAS 99; 2293), IsdB
(Mazmanian et al 2002 PNAS 99; 2293), Mg2+ transporter, SitC (Wiltshire and Foster
2001 Infect. Immun. 69; 5198) and Ni ABC transporter.

Immunodominant ABC transporter

Immunodominant ABC transporter is a well conserved protein which may be capable of
generating an immune response that is cross-protective against different staphylococcal
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40 | mmunodom nant ABC transporter is a well conserved
protein which may be capable of generating an i nmune
WO e®pOsRSe0 t hat is cross-protective agai nst di fPET/EP1005/010260
staphyl ococcal 25 WD 2006/ 032500 PCT/ EP2005/ 010260
strains (Mei et al 1997, Mol. Mcrobiol. 26; 399).
Anti bodi es against this protein have been found in
stiaiisi (Bl & alvil 997, SxhtMicrbiol. 26 Bi8) NArgibediea bg@0gi0his brefteig have been
fouﬁE”H rbatléﬁs w%?@&)tlcaé;’rhi%f BlirRCktfal AG0ME Hisct QhniumuB®.BRODNaNnt
transporter wll |ncI ude the peptides 5 DRHFLN
GNYD RRYPF, KTTLLK, GVITSLS, VDWR, RGFL, nor
Prafesedr fiagryentx o irumqedominect, ABS| WHBP{FWILWW%/ dpe peptides
DRIEAIRN, RGNYERVRRY PH, nKETLLIKNeSFTT80Be MEYELR.OMG@KFL) more preferably

KIRDYVERED saIr v@%ﬁ@ﬁHﬁ@?th LRGN UMPETERGKISRMLFS  since

system |sd nreuIMe
SeabEncas o RoRos e ert BoBGRS el bR MRS AHihE Yystem
responsi bl e for haenogl obi n bi ndi ng and passage of
lsdeyapi ron to the cytoplasm, where it acts as an
“essential nutrient. IsdA and |sdB are |located in the

cell wall of sta 0oco | sdA to b
Trig 50 Goaeh (ERBIoGhIolEs. UTacE PR oS L FRCRE, roteins
redifonpibtet fet Inaesogiobif bjeding end passage ablrepairen @l thy crippfag ewhere it
ackH89 88 ebShtibNAltridnt. 158A BAd 1408 ar IGeaRaBAChe @8Il Bk of staphylococci.
Is%gp%ég' J b%h%g}iﬂg%%eolrn g'%] Q'\@azcgaﬁhﬁ% rﬁlsu?cgoﬁ |§ ﬁ lble to
profernase Eriigestiag 'Fd%%’ﬁﬁé’égiag\h 'E@StFQQHQQﬁS t“h@a 1a |y exposed

orethaislidduiel df the cteriuon(Maizananiae eFalr2008 [Sicesse 299 T06).r
expressi on will be high during infection 20 in a host

EﬂE\%ﬁg ggtﬁg%gggro () o\];vgcﬁr P\ﬁe‘g‘lsee}?ﬁelt Q%ﬁre%gn s?erg%lated by
thqa ﬁy@@pllltw qhiren viarihe Fyg@y[essop Alr gﬁg{eﬁlg]gwgrt@ I'th gprlng infection

in ot awiterp that @inoentrstivm obirdn il be lav.ge. They have been
shown to provide a major contribution to adhesion to

| ast 25 1n h
R oo ORI P ST DIOTbehy 3 BLEO8E T iypury70: 2366).
FrpAdandaiigB@re MaifB suracerPrpieingewidh A @@@ qf’ﬁrngbq_y W@g@ea shown to

proVii® 3 )& Dntribationrts adnebioretgplaatiar s of virul ence 30
Menbers of this famly of proteins incl ude toxi n such

38 B D RN B B rog S e BB BB aoment o
IsdAvrndier lsdB whichds geseribebin NVQIRA/984R9 ar \(vq 43/11899.

Toxins and regulators of virulence
Members of this family of proteins include toxin such as alpha toxin, hemolysin,
enterotoxin B and TSST-1 as well as proteins that regulate the production of toxins such

as RAP.

Alpha toxin (Hla)

Alpha toxin is an important virulence determinant produced by most strains of S.aureus. It
is a pore forming toxin with haemolytic activity. Antibodies against alpha toxin have been
shown to neutralise the detrimental and lethal effects of alpha toxin in animal models
(Adlam et al 1977 Infect. Immun. 17; 250). Human platelets, endothelial cells and
mononuclear cells are susceptible to the effects of alpha toxin.

26



10

15

20

25

30

35

40

Al pha toxin is an inportant virul ence determ nant
produced by nost strains of S. aureus. It is a pore

WO 2006708250¢ oxi n Wi th haenol ytic activity. Anti bpdi/EB2005/010260
agai nst al pha toxin have been shown to neutralise the
detrinmental and lethal effects of alpha toxin in
ani mal nodels 40 (Adlamet al 1977 Infect. Immun. 17;
250) Human pl atel ets, endothelial cells and

f&i’c 6f QQM RxiRrE ﬁé%‘iﬁd?tcl)'oéhgﬁld}tfé B&gxﬁ&‘f B&be ing used as
B ReL e o Sl | PO IR R GeiDe i o
forwldmwdmgﬂut@raldgéyctﬂ@ olfesr ﬁgasgélelang@agaws ioFrky) AbRyBiRallyaenigating
it todAclenaldRlysscdridns sthenTAat desarisedrbeibw. for i nstance by

treating wth formal dehyde, gl utaral dehyde of ot her
cross-1inking reagents or by chem_c

u
Aot PG B BB et o ok i TR Pyigly whit
retairiing/the A&nfigertidity rof Wiy towsin. Teerinirodértionof ainojntintatipn at amino acid
39 St PAUSEn IAbRta Aibfidid RBRIUE Rakplaeddwith & dcibitrysiade feeults in the

re{nﬁ%@'o‘?'t&?m%% ?Nétﬁﬁﬂ%‘%ﬁﬁﬂp&gen A éfi/l@ﬁiléls and Ker ernodle_1996; Infect.

MANARSHEPTE Qo M U G R SR G i e
requitegifor peee faematireandasutation ofrthis nesidLe leasisdo édss of toxicity.
toxicity whilst retaining i munogenicity (Menzies and
ernodl e 1996 183 di 30.vin i
E é%c}ogpqr%’t a 'hf:or Ilr?r% r;?ge]n,c %osﬁ%n <§ gfe m('\;/'lﬁtitrc%n ' (Znﬁ?mn is
prefepliv daioxifind ometation phkiscT. s PrateiRb ISR BPRicsH s 35 with Leu
orr/ﬁgl O‘UEn lattachatiteoenbsdimeht, talphiactbxiy .is aerified dyrqpojughiiah to other
ﬂethTBfWHSQH\hﬁJnSQéW@%bh Qﬁﬁorpfpréfei%bwnb’ﬁﬁhlaerboly@bé&handes or
L-IIIfB m%sqrefﬁfaglfl)}) oakﬁ er ab%)}é tggﬁta a Clpﬁgg%cﬁgrggu Tag(%/hp 3 aQIreJEI' ?ype VIH
pQNSgCChaﬁd%lﬁnQiP't%'r‘\nat i ve enbodi nent, al pha toxin | s

det oxi fied by conjugation to ot her conmponents of the
i mmunogeni ¢ conposition, preferably capsul ar

| ysaccharides or. _ LTA, nost preferably to S. aureus
ﬁﬂ@%ﬁ@@@&&%e and/ or S.aureus Type VIII
pol ysaccharide and/or PIA. 20 RNA |1l activating
RAP @& RothtsEIRARDxiRARIL iisSa Meguldtbrset| the axgroadion ofburtuldnse dactors. RAP is
pr{)g&léb?n‘arse eté(PSyg Bégéc:decele i hVétééﬂtﬁnfgﬁ @JﬂétBFySsys{%‘r’flf> of other
st%'ty'q(;a?cg §ng ﬁ;@h\@éﬁzs g%ﬁpasalpg aé\é ﬁubﬁ?ﬂd% e of V|ruIence factors

sush ap imgolysiocénteretbxincB andl €8T1lhe expr essi on and
subsequent rel ease of virulence factors such as

{J%%LXS‘ By o?lgé geﬂér%@dn %ﬁé?W%ufd dn&”km rﬂ)%ctﬁnum but would

onse
intgsietee it HheIl PAOGPRIOT3 T Nen s fa dOEN39% ﬂEPFOV"’t ing less selective
prpsdunefpe newirégistarfttsirsinh &semergeadvant age of provi di ng

I ess selective pressure for new resistant strains to

It é{\ﬁ)u oﬁﬁ%\ﬁegr%egulﬁl ggavrﬁ%q% 3 ﬁ{é@ﬂgﬂé’vﬂ”ihmeofesfi&%%u%f‘ Qould be

instrumental in reducmg the morbidity of the infection.
It is particularly advantageous to combine RAP with other antigens in a vaccine,
particularly where the additional antigen would provide an immune response that is able

to kill the bacterium.

Other immunodominant proteins
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instrunmental in reducing the norbidity of the
infection. 35 It is particularly advantageous to

W@ 0vbioses0RAP Wi t h ot her antigens in a vacci ne, PCT/EP2005/010260
particularly where the additional antigen would
provi de an i mmune response that is able to kill the
bacterium 40 O her i nmmunodom nant proteins 27 WO

AcROREI205288 cREH frité@QBaH10260 Accunul ati on- associ at ed
protein (Aap) Aap i's a 140kDa protein which is

essentl for th ccunu n,of S. epj.der
Aap;is S wso Brﬁ’“gﬁ'l:‘ is @gﬁg‘? a‘ fﬁr fhe aézlcumngg fn$ rﬁﬁﬂ?rm/d/s strains
onl9@BcessEH{ussdif et alSnieal. trmerpTLsbPP 1O §tr@n@emrﬁsswgg this protein
r&!&@b‘%@%ﬂ%ﬁrﬁ@'Iéﬂg@ﬁéﬂhblynté af BiefilmPaRlnAS agdeabitabé invored in biofilm

fowﬂ?noﬁpgﬁtzb g ggﬁa ris? K‘%EV%geé e % H(l)&%%ﬁlw @Qﬂ%n and inhibit the

acEyPHigtionef %ﬁe’dieﬁm"'éi t the accurrul ation of S.
epi derm di s. Staphylococcal Secretory antigen SsaA 10

aﬁ@cb&aasggr@@gé,ﬁ,ggmgpgeni c protein of 30kDa found

I'n aur eus an . epidermdi s (Lang et al 2000
FEMS | nmmunol. Med. Mcrobiol. 29; 213). Its expression

Ss@dr isng Sivnely dMmunogerie getsineal 0kRa L%Hc@ b@jeS. aureus and S.

epideenidis (Lahg et lae 2060 FEyEksmenadf MetieMicratii@c29,0218). Its expression

dufth Qﬂ%caraﬁs &Q@ta’i'vﬂﬁleﬁ& %Iée;‘,ﬂ'@cm@' tol #2dBAthogenesis of the
Se ence and I gnal peptidase cleavage site. e

infeg 'Sﬁéfﬁl de is followed by a hydrophilic region of
approxi mately 100 am no acids from residue 30 to

SdaBSiditiinslAON-t@khirdal erlee se@ntes agdrarsignaf pejtiddsd dedeage site. The

Ieécﬂe?g gﬁ{e‘% e8hiolBl ‘By%d#dHﬁﬂle Q%Bh 6f SPPashielyobodmihd cids from

ture protein”(am no
regjdugyd e?'ﬂ”? n@odc termnus or anmino acids 30 to the

C-termnus). A further preferred fragments contains
A bRferfaddraatunt bSRIAS b@fm&mﬁaﬁeﬂ Qi & inPnumobehid Borhpositd of the

m@e’& 8r9 sar‘ﬁbge aﬁ%f el ﬁlfaﬁLé g ﬂﬁ '{Qﬂnfﬂ@t% m(%s%?SﬁvatH@d ReARG&lor amino

ress severa ferent stages.
ofelsr OéSZzQ??p‘P‘é "Tt"H@) 30 st aphyl ococcal life cycle
i nvol ves commensal col onisation, initiation of

A fd’r‘tfhéﬁﬂ)r'efé'ﬁreb)frag%@ﬁ@sc%hﬁﬁ'lsaﬁ’é Ry drbtlict dr64 BESsaN fréri @mino acid 30 to
mggg%%&am anaerobic nultiplication in the bl ood,

Preferred combinations

Staphylococcal infections progress through several different stages. For example, the
staphylococcal life cycle involves commensal colonisation, initiation of infection by
accessing adjoining tissues or the bloodstream, anaerobic multiplication in the blood,
interplay between S. aureus virulence determinants and the host defence mechanisms
and induction of complications including endocarditis, metastatic abscess formation and
sepsis syndrome. Different molecules on the surface of the bacterium will be involved in
different steps of the infection cycle. By targeting the immune response against a
combination of particular antigens involved in different processes of Staphylococcal
infection, multiple aspects of staphylococcal function are affected and this can result in

good vaccine efficacy.
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i nterplay between S. aureus virul ence determ nants and
the host defence nechanisnms and induction of
W@ oovplsased i ons i ncl udi ng endocarditis, netastaPCTEP2005/010260
abscess formation and sepsis syndrone. Different
nol ecul es on the surface of the bacteriumw || be
involved in 35 different steps of the infection cycle.
In Rarticulag eombinations ofrgentaie a@gg@@@na@f@r%tc@ses some’ of which are
m%‘awfgp i Alhebroh HORE &diis L%lcﬁ‘ﬁe @f"\kﬁl&?&% ihVBARIdViB Groh Ricquisition or other
erent processes of aphyl ococcal infection,
tramaipartep| @natscm@ctss:r@f Oif,tublﬁm @ieodedIs fQinkaguiatorar gf virulence and

i Bl 5 a gs gart runoe

stggestof infackien. conbi nati ons of certain antigens from
different classes, sone of which are involved in
adhesion to host cells, some of which are involved in
Sdmereorakicatioss of aigers aetperticulerin ABRRIVE at indugiRg arHYNUNSJREPONSE.
THY cM'bghn@és%rédjéftﬁé? H aﬁl%'i“nﬁ';o‘ér 8s&ys s H4RAS&I MNthe examples
I munodom nant anti gens can elicit an I une response
anglor ¢ising radt GRSPBORIGAPPYSE agsAVt aqui%scnlg,ecgmdg@gxapples ithout wishing
to b8 HRGhA Pg qeéwTF?&Péﬁchet éd?ﬁb?r&é?&m@ﬂf 5A1RBAs &fe®hought to be enabled
particu ective at inducing an’i nmune response.
bywzh nsmbamfb@are@mlghc@opféhq inerPuneregRPRAgl toripel ntigesseppiingdion. The
an‘ﬂgér?sr {hgﬁgel'v@s GRE uSsh xSés ga&{j/ﬂ%" s&fﬁdc@gofaéiaphylococcal cells, they
sonophagocyti c ass escribed in the exanp
tenl tohleru conses/ei iyt algo ttemdtnpt o be @rasent in sgffigientguantity on Vthe surface
ceﬁfféreﬂ‘ﬁtd&\ﬁﬁg?gémérr&%i I‘é@ﬁ b té"ﬂék'eq%b% i érm%’cﬂ@é elicRed’8gainst the

characteristi¢s of the i mmune
singis paliges. @@nbln@g e a@@ﬁn%@fﬁbe HYENtoR. Ca'FHéSU”dﬁPlf@r@Wiat'O“ eliciting

ant Q@Eﬁﬁi &S 86 b| léfyaﬁEQQé@WhR:ﬂ |F11|é?‘ac? withare ¥4 CPhylococcal cell

ococca hey tend be conserve
besm@cb at@ﬁ@lalﬁwteslnqid b%t tb\Secg@ml level, saspfffCie@F anibogiesrafjsulficigpt quality
bnﬁcf'?o ﬁtér gﬁ’]‘fa‘ace &eht tallerigi t@pélfowaéltﬂéﬁ%tff%ﬁén@ ikl Eﬁé@rﬁﬁléﬁment or
e ace using antibodies elicited against the
nes:irﬁ@aéoraﬂftthg bﬁcter@tmbTWﬁ ] tteh'@e%ﬁwdglé iheyran apgmal Cha"enge model
% r on eliciting an
c”é@ ?ﬁ?@%ﬁgﬁggi8§§H%§?W%ﬁq%pﬂ3§?h@%ﬁ.es whi ch i nteract
wi th the Staphyl ococcal cell beyond a critical

Pr%*érrr%ghgkﬂun@#enﬁ& Sisdsitloh§ & ttlleerentlo?luéém&ls@né plurality of proteins

ant i ficient qual |t@y bi nd t he surface
setgfctadhfeorn ait tee sl Mmqlf&rwtv:@wgen% pratefn, ea@m dléfleran fugctigns within

Stﬁ%cggg n%xa%ple @ftguﬁﬁlcﬁég&* id3Ibf ‘b“ot&h? a@&&r%&élmr bmini;] proteins,

sure In elt an ani nal qe nodel
trap@perter roteips GHEMs ag Foacaysitgn eroteinss éQXi'EeQi regilatags of virulence and

ot ARIURSdorhh &G Steifls | mmnogenl c conpositions of the

Invention conprise a plurality of proteins selected
fromat least two different categories of protein,

In Eé‘vbr@%rr%f %ﬁuﬁ&ﬂﬁwefﬂu NRL | |ﬁmnwg§rtlb rbon%%mba( | GC@&Cinvention further

€S 0

su e es
BT P4 @ 1R SEPIAHTHPPboaT RedIahet 4 dop £ p selected from 2 or
3 gifferest groupusstiecied framiacqui siti on proteins, toxins or
o I EgoUPd ) WxGaddllull Esthsoneat Binding pidies; | munodormi nant

pb%d:ﬂ &Stransporter proteins;

e Group c) toxins or regulators of virulence.
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In a preferred enbodi nent, the i munogeni c conposition
of the invention further conprises a nunber of
wWEe@be32380 equal to or greater than 2, 3, 4, 5 PCT/BP2005/010260
selected from2 or 30 3 different groups sel ected
from Goup a) extracellular conmponent binding
pr ot ei ns; G oup b) transporter proteins; Goup c)
Int@Xdréféerd gragodimest theofimwiuhogeric eompasitiohD d2 06/ iDgaBio0 further

col é:sp 2001 87 gteldsrbq@al ?%fr Efera?é?l AL A IEA by 6 5BBCted from 2 or

eni c conposition o e I nvention further
3@6*&%“%' W89 8" WRAber of proteins equal to or greater

o t pmop ) 3at kasbone stpbypeascaldextiagaiuarorommngpt piRding protein or
fﬁb rAdWtN Ah&HE6fU Pselecte@l Ofciin athe gﬁ)u;b easnsigling of laminin receptor,
ﬁ@}g)/r{;eféslﬁl%ar%m@ﬁ% pRieh! EbAK, EQIEASGH mﬁg PeotBh QEBHS), EFB

't

ol S ot S e A, e URoOE Lo Fr o
bCiilj RigpAorNriase nisatbish), SEBABEPE] aann S§iPhi P pYigeegatin binding
(M’flbﬁﬁ en(bild®g préin, ¢ Qis}é Figan€Made: SdrC, Sdr G

CE[%’B bl)'l Eg‘sﬁig OQﬁQt@E@&%gg éﬁgg %rcggg%’é fra&g&ﬁt  thErBBrselected
remoie carpYP ISPRRIStIRG of Jrmsusodominagl ARG (EANSRPTES RA. 1sdB, Mg2+

ptratisporter, sueg;mbasse\BCFtragpsamrer\MP 10 group b) - at
5%55%% Dgt Rh&ring! s@é-‘d?l?!é@écc%f l"é@ SIBRF bﬂhrdl&n@b EloRin®r fragment thereof

e B A g Py R GRS fan. v

t Heatipatinggrrotesi (RBPand Ni ABC transporter; group c) -
at | east one staphyl ococcal regulator of virulence,
toxin or fragnent thereof selected fromthe group

n?mo?)%'ﬁ?rt@%%@ﬁh?h%@ﬁ%@% ehE sariicBitn (R iVERfRy contains at
lew@herprcéenn@ﬁmwm group@) pRgran agdiienal gm@@falpptgﬁ frgm group b)

arldns gréUped)t i on contains at | east one protein sel ected
from group a) and an add|t| onal protein selected from

ou 20 and f h di
o oA e SRt oo i Mg TRR SR ot s
oreet amt@astselm tomi geup S laad tard addidanal peigin Helestag Bem group c)
arfstigrdupdl protein selected fromgroup c) and/or

group a). 25 In a further enbodinment, the inmunogenic
conposition of the jnventiaon contains | ea

Inpa fyrihen ebpdiReat the i 'BTW@OSE’EC gymaqﬁﬂtlognofg%pygra}wglcontams at least
orfer ahtigien seddotart dmf group @) @ng an) additiahab prajein pelasied from group a)

and/or group b).

A preferred combination of proteins in the immunogenic composition of the invention
comprises laminin receptor 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.

A further preferred combination of proteins in the immunogenic composition of the
invention comprises SitC 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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30 A preferred conbination of proteins in the
i mmunogeni ¢ conposition of the invention conprises

WO 2006082500 eceptor and 1, 2, 3, 4 or 5 further BCI/EBR®NS010260
selected fromthe group 35 consisting of
I mmunodom nant ABC transporter, |sdA, 1sdB, M2+
transporter, SitC, NI ABC transporter, al pha toxin,
al pha toxin H35L OR H35R nutant, RAP, Aap and SsaA A

A fﬁﬁﬁelp dﬂreﬁrrgfj ecforn%%a‘fﬁﬂbdfn&#) ‘ﬂﬁ i?rf Y %rﬁh énld thRposition of the

o e el 188 o v
cohsistingt dfeingnumegomib@ntc ARE teansportess IsdAmisdBd dlerndranspgter, SitC, Ni

ABC RBSIPOFER Biphh Sk, alpﬁg BoxirMg35t. ORaHESROMUEAN, RBIF, Bap Bihd SsaA.
ABC transporter, alpha toxin, alpha toxin H35L OR H35R
nmut ant, RAP, Aap and SsaA. 30 WD 2006/ 032500
A BEHIEFIBBGRE 1ESPBEUAN £ o PIRlsINSy e s MBRURAIRIIH ST RSN Of the
inyentorecorapiisest BehB Amunbgdrd, @ adnfuntbet andigens selbeted from the group

co‘ng‘ig bforﬂqnﬁiﬁﬁ%r'nﬁr%ﬁt KBBAraH3Horder, BdA3Isdf, Mg29 tfahl’sbcﬁrﬁérr SitC, Ni
ﬁ% i&ﬁ%t“%%b% amﬁé@gH?%Lfﬁﬂl :g%nr% éhgﬁ%{zﬁ\ap and SsaA.

transporter SitC, NN 5 ABC transporter, al pha toxin,
A dlttier freferred HphbikRohi3E Rorotetiesnin trRAmnmAaqxgemrmdcﬁsadsrtroA of the

mJelr‘r'irBrh%mErr iEeEL §| aﬁ@”ﬁ)' i‘aé '40& @furﬁ%roér‘ﬁlg@ﬁs kBlettBE from the group

cogsrﬁt@gaafdminur@ 0 maa éBBstrqq?P?rﬁeé'r Is gé?psagggﬂgggwgr}séﬁer SitC, Ni
ABG tramspioder elphp toxin Alphg texyHBSL ORHFRRIBHIAR RAPABEP and SsaA.
t ransport er, IsdA 1sdB, M2+ transporter, SitC, N 10

m,rt jer &g%ﬁ%ﬁt@d'mbu%tgnaoft PS'tJ‘ns H b ihh WEO%MROf the

a ref
inyeatien ﬁawparrsorﬁ%{é a8 iin tﬁeglq{‘hrﬁlj 8’&1?%"9@8 WS§ecedJrem the
grodip cdmsistingrofgmmumaderpinpnt ARG tremgpertan ¢sdf, IsgB, MQM“@'FSPQ'TGF SitC,

NifABG h@kspdnéi, 8BRS t&@I, aphaebxin @B5LE OR rgasmmutaaompstxamgnd SsaA.
of i munodoni nant ABC transporter, |sdA, IsdB My2+

A SRR Rter 90 EOTRaPOARP AR 1 (RRPTABGRYE COERRIIGY of the
mramorneomprnm‘ser&aécandorrbrzna,t4@n Soﬁrrtmroarélgﬁlss pelectp@ from the group
greﬁ’rhrﬁurﬁfélﬁﬁrﬂ%'ni hsC @énsbb@er ISHAS N4dB) Mg ntpdrispeder, SitC, Ni
i e o e et P A e st
transporter, IsdA 1sdB, My2+ transporter, SitC, 20 N
A AB&hdrr prefgpredt esmbiadtiphaoft proteins di piva rmawnag&FKKB&:omosri{BSRof the
|n\'/'@'httrérﬁ‘tr:]%m:6_?j}ﬁes ﬁﬁ&y@lﬁ‘%@slaé 3, 4ﬁorf5»'fu¥1h&* arfif&iseddlRted from the group
i 0 0
GRUEHLS! eI, bl O AR o TS,
ABG trangroriahainfianexin ainkattedn HedkORSY: 6\9 nt &ﬁ?s.’*@?raﬁa SsaA.
of i mmunodom nant ABC transporter, IsdA | sdB, My2+
tfpﬁﬁlérp ofdffed Qrhbinatlh &0 ﬁ%é n@nﬁ@%h%ogéhmgmb@gﬂ.dh of the

N P ow A gt von h
canaisting gl mrounsdepdant ABR mnspﬁéer iI59fe hedBo MaZsnipanspeder, SitC, Ni
ABOtr@hyisortar, alpthaloxir .alpha téxi® H35L DR H3BR maitent, GRATS Aap and SsaA.

sel ected fromthe group
A further preferred combination of proteins in the immunogenic composition of the
invention comprises SdrC 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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consi sting of imunodom nant ABC transporter, |sdA,
| sdB, Mg2+ transporter, SitC, Ni 30 ABC transporter,
wa@bk@hasxzsoxi n, al pha toxin H35L OR H35R nut ant , PCAXEP20A& {10260
and SsaA. A further preferred conbination of proteins
in the i munogeni ¢ conposition of the invention
conprises CiIfA and 1, 2, 3, 4 or 5 further antigens
A s@treet@dfefred noontbinationud proesi st theg inohunogenicodampasiion of the

in %ﬁ E@ﬂB&%%Et 86rG hedlAy, 4 %dB Jor dthér aﬁﬂ@@@i tQ6ctedirbri, the group

h
copgiiae oo By Aag JRebrd i, AT R Rl gic.
ABRSHirnspartero AlpbR t%m@@hﬁ@ﬂ"rﬁ@ﬁ#@'ﬁﬁ%ﬁd@@ﬁﬂf@’@ osi tion
of the invention conprises SdrC and 1, 2, 3, 4 or 5

ffweﬂﬁgj g&a 9&%. Cafe&rofemmnt e QﬁrﬁU:ﬁ’o eﬁ@n%wmn of the

t t
EFUTL FRPRESS i o e Sigiad 5 o oroue
coasigtivg efdrinmune@eminant ABBRramgpqtﬂr IspAPIsdRa Mog dransester, S|tC
ABY triM3pdRE0 &BR2 WX, Bipha RRA0A5E.00R2EBR rAuthbr, RAGL Aap and SsaA.

preferred conbination of proteins in the i rmunogenl c

nposition of the i t Sdr G a
T L ob TSR, B SFannE oo of e

mxﬂannm sarmprigesf LlpaamfaddbanmahtZ ABEor ﬁdn@fpﬁﬁﬂ\égensl%tﬁ/&ted from the
ns&/gr?g"'oftu"n?fﬂﬁg@drﬁlﬁént ARG franshorterABGA! IsaBsWg2+4 @4nsporter, SitC,

N|5A§6] %&n?;ﬁér@’r gié&]%xﬁnoxél '_%)rﬂn % F%?{QH%E%EtaﬁPdRBfPAap and

erred Roionat i on proteins in
Ssafnmunogeni ¢ conposition of the invention conprises
SdrH and 1, 2, 3, 4 or 5 further antigens sel ected

ffﬂr%@rt Sfe%euébmtﬁr%ﬂléhséf' te‘ﬂ"fs idwq}ﬁu‘ﬁﬁh ic E8fposition of the

ort er
S B3, SO spghfﬁ KA S BREPFEhs b sk by rove
copsisting: of iRmPINOABHINARUABS Arensnertes, ng\t RSB, Magt dFansgorter, SitC, Ni
ABIOtrbmsrpatte:o alphh tgxir tibha soximH35leORmASRogetant RAGPes atd SsaA.
of th]? i nvention conpri ses Li pase GehD and 1, 2, 3, 4
5 further anti ted.fromthe
A i FleErot CRIBN o R AT UhSgapdHit Bpgggiton of the
investl®) comprsesr AR ENd et ., 2.3 hEr S Nﬂhmt@ﬁaﬁweﬂ?@ﬁmm the group

conbigtiy bfoainuncabmmant ABCrirdri3pbrtdBRISHAS Rl My2t, traR&BoriehaitC, Ni
AB”(E‘% nsports gf%hﬁ’ﬁ)xfw LIRS o] BS4 ORHIBRMLEAAL 'R‘NP’ @bp and SsaA.

erns i'n't | Amuinogeni ¢ conposition of the
i nvention conprises SasA and 1, 2, 3, 4 or 5 further
A durttieg eprefesret ecanatindtion noft nr@te@nsOupthetcm@ug@gaiﬂg: gpmposition of the

invemibm eskapliseaNEnhBand I &NB MUt @15 f&lﬁdﬁantlg@stelb’@:@& from the group

:oh gﬂy)?fg ﬁwﬁﬁu@é&f@%@é& gmrk!b Rofstd%gﬂg%hpt‘:%@sb%rn&m Ni
QQE?W”EW 8irea (i, APRB p hd Ssan

i mmunogeni ¢ conposition of the invention conprises
A ’?Gr@féra&@felred2con$oméhoﬁrof5prfot€rﬁd1ﬁf tRN ir@RAGgeR] @6mpekition of the
mven?on cgmp%e% Rna 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.

A further preferred combination of proteins in the immunogenic composition of the
invention comprises CIfB 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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consi sting of imunodom nant ABC transporter, |sdA,
| sdB, Myg2+ transporter, SitC, Ni 25 ABC transporter,
wa@bk@hasxzsoxi n, al pha toxin H35L OR H35R nut ant , PCAXEP20A& {10260
and SsaA. A further preferred conbination of proteins
in the i munogeni ¢ conposition of the invention
conprises FnbB and 1, 2, 3, 4 or 5 further antigens
A FeREt Refefre@nadninddibo Ul proRsi it itheg imhuhsgenivo dampaositioh of the

invantio. b ALt ehoa bRdA, 3 B orMIRERLY BRE E&EctePrbfer the group
e e i g, R S
ARG transpattenalpbé tqxiroalpha soximH3FHeORMRAMRogetiants RAGRPaR pd 8paA.

of the invention conprises Cnha and 1, 2, 3, 4 or 5

furt he ' .sel ect.e : t i stir
A el e R RE YT oA R 1 liRbgdhiasbpbaiin of the
ingentions peirpises Wpase ang 133, ?L\BEOW&H@BBW&SPS seigAgd {19y the group
coasiplirg ofoirinmNdadmin@R ABERransperter, IsBAP|sdBapig2n dradspexter ASItC, Ni
ABGEERGorter, 8foRA i66h, apRRIA@ HESL OR HYSR ALtAAt, RAF Agp and SsaA.
I mmunogeni ¢ conposi tion of the invention conprises
CfBand 1, 2, 3, 4 or 5 further antigens selected .
A ffurdher t prefegred ugpmbinaiion sefi PrgtedTs Nmiien SBIBHIGRERC Aggaposition of the
indendos pormpeses llsddPishsmiB, 1M323, 4 raarssfucthereantigng Gelebied 4@m the
grﬁ%&n{é@ﬁ@g ihﬁ{unogé]rﬁihgnt;%@ ﬁans%bﬁé}alshﬂxgagf@ b+ PEhsIRRR, SitC,
NSRS Ebisoerot BRI o T R TR LAY RAP) ARP g Ssoh
proteins in the i munogenic conposition of the
A ifﬂrvrﬁ-:lﬁt;br@férr@i%dr%@gioﬁb@&prgmslin #he Inmdnagenks f:ghpdsrfi!tron of the
in%ﬁib@@@'ﬁﬁ]&% egl §OM 3 Ne 405 OURthEORRHgehS 88le@bd from the group
I nmynodom nant 8tr sporter A, [Es 2+ : .
copP B MEpUnodpRs\BC AFgsspore 31 5D Miopbpgrier SIC. N
ARG rarspodsi, alphg BixiroRIpHE 3RIMd83nOR HIRR mulapt, AF, 4gaAnd §saA.
A further preferred conbination of proteins in the

AWO&S%}@ C(%ergr’%ti&.hgé’f %ﬂco]{eti&e'n Y SRR e%ﬂ:n.EBrinE@s?tion of the

pase an r,anti I

inYengeR eREPReSUSP B s g43{ft51 HOFTRL P TS AEISHEE oM the group

. consiatirgpofr imenynodsntiant 486, travigpartarr ksddp tadBe Mg28i trapspoiter, SitC, Ni

ABBfrahdpdnen alphs toxird lapha tdh>@XHB5L ORMBER @yiant, FAF,. AGRahB SRaA.
mut ant, RAP, Aap and SsaA. 10 A further preferred

conbi nation of proteins in the immnogenic (_:orrgosi tion
A derthesepreferfied nganeninatiohp?li RGeS iinths dAMyARAenic somgositipn of the
imantién tompriises &8P+ igamt 15 @| 8c4 eds further ahtigengselepted from the group
coﬁsﬁeﬂéigséﬂ igrgnmodbmnéﬂpﬂgm t%ﬁﬁé{d@?jsﬁh?%@ﬂ\ﬁg@ktrdr%ﬁéﬁer, SitC, Ni
ansporter, |
A Bt gr AP AR BRiorT et R KB LERL IR Wb and sgen
and SsaA. 15 A further preferred conbination of
A ffortieei preferned t deenbimation ogfe pioteinsoimpdiss irnmonodenicheomposition of the
in\l'é?\‘tﬁ@ﬁ‘lzbrﬂﬂrié‘el@”EEP??noSSI‘?éhQ,WO% frtheP antihePt selebeb AT the group
co%glstlir%egfs imsrﬁun%%r%man{ Rgbt traensgcrar?eur!o 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 proteins in the immunogenic composition of the
invention comprises HPB 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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consi sting of imunodom nant ABC transporter, |sdA,
| sdB, Myg2+ transporter, SitC, Ni ABC transporter,
wa@bk@hasxzsoxi n, al pha toxin H35L OR H35R nut ant , PCAXEP20A& {10260
and SsaA. 20 A further preferred conbi nation of
proteins in the i munogenic conposition of the
i nvention conprises EPB and 1, 2, 3, 4 or 5 further
A drtieg anefesed epirthationnoft fretegnsoinp thec omsirsdgenig cdmposition of the

mJeWQ&ﬂ?ﬁé@@ntwﬂ%ﬁgcﬁrf Bﬂ@ﬂ@dr@t’ém hsdl Ay, ESQB4 Y02 turther antigens

solop o B oo o ror I APIORRET ARE BAfobd easy 1ece
MgR+ mamapeﬁerprSetpeM ABG diapsriier oaiPka tgxntalphastoxin HaRL OR HISR

mutaMURAB SMaCaro®@@si tion of the invention conprises
SSP-1 and 1, 2, 3, 4 or 5 further antigens sel ect ed

fromthe gr consi sting, of | nodom nant
A firihos prielpe oERPe o, PSS 11 Ko FOVeRenl; pEtpqgtion of the
invaB@rt campiesst érbrln@gq@hundloglmoteal preh {0%i A MIBLD Erthagsmtigens
seléte@Nfrom RAE. gré@P comisting adk. impRunbdbminahe ABRr Barssporer, IsdA, IsdB,

M "J[)ﬁ&%%hé’r“ S, N Ase riﬁankébr{egsﬂbg@%kgg@b@ Foglﬁpﬂ%ﬁ 'cgi‘ H35R

I AVENt T oNn 'Conpri ses
mytant RAP, A3k 2P sel ected fromthe group consisting
of i mmunodom nant ABC transporter, |sdA, [|sdB, M2+

tfrrﬂﬂz?pd?éf%ﬁéd conttinatibh of e‘irfsafhsﬂ@hﬁrhun@eﬁlﬁacérﬁmsmon of the

al ph n
|n\{&nP o {;?{EPHSSF eggﬁqu%e@n?gb%t %OH or %Aﬁrrth@agn@réqs @ted ?f%m the

greymennsigting < imBrpedantina ARC transport ?fv@ﬁh I8AB Mot ﬁf@ﬁeoﬂef SitC,
Ni 4B wardpdrter2alpR tofinpalpba faxint HisL @R H3GBmsutart, BAPedar amgh$saA.
the group consisti ng of i mmunodom nant ABC

nspo 2+ t
A R PtHlsEb csomatR oo pibtene i B PRlioens ompduon o the
inventiemeompses Kighanthd!.Bah 4 205 éwf\ma@@%ﬁ osptentes! from the group
coR§BHrgPE ORI bEaBMantAABCT ttamsporter efsdAr &sdBe Myt rieenisportenf SitC, Ni
ABY QLAY thﬁelJ QIghQﬁ)x’iH%HQW A3500RAPISR AtaRf RAPE Aap and SsaA.

I nvention c risés vitronectin binding protein and 1
2, 3, 4or 5 further antigens selected fromthe group
A darther srefegred f camhination oofi PrateinsABCthe dmeppegesic, cogpgsition’ of the

ineRtEh covbristest MAFS @ t B2, 3SUtdE,5 NithdBhtigeas sglectee from the group
coﬁagﬂg %roé*"“hmai’% étr:”tral?ﬁg&rt 'a'§5f§dlsﬁ QABIQRQFHnspSF{*eD SitC, Ni
4 o 2amh o i b o B L BAEE WAk, Al anc Ssan

|nvent|on conprises fibrinogen blndlng proteln and 1,
A Zurter Preftired EdthbiRgtlonabt IpBREIA inS Blee MirAdhddenit) t:chﬁp@it@blpof the
m*e%ﬂ%\ gérjn&gseg .mhﬁﬂy&%m&% tréﬁ)%rttef Qﬁﬁsﬁ)of t3e T4 orlssféﬁher 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, IsaA/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.

A further preferred combination of protein in the immunogenic composition of the
invention comprises IsdA 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, IsaA/PisA, SsaA, EPB, SSP-1, SSP-2, HBP,
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10 Mg2+ transporter, SitC, N ABC transporter, alpha

toxin, alpha toxin H35L OR H35R nutant, RAP, Aap and
W®2@A03250d urt her preferred combi nati on of protBCTEP1005/010260

t he i mmunogeni ¢ conposition of the invention

conprises coagulase and 1, 2, 3, 4 or 5 further

antigens selected fromthe 15 group consisting of
Vitraheutivo tiading gndteiABDrinogers pinding rprotemd spadutass, Fighy AP, alpha toxin,

alanl PABSEOR IMIFCmublint AP, WapRR@SEhAr . al pha toxin,
a foxin H35L OR H35R mutant, RAP, Aap and SsaA A

further Ereferred conbi nation of proteins in the
A ifurthen orjetsited cenmpbaation oef Broteim ‘ihﬁv'@?WLHF@Ee'&'Sn?ﬂ”FPQég'O” of the
inven@orRBemprise, 1sdB add ar 25 3f drdrhi furtet iagtgens sselesteadeforf rtoengroup
{19& F QURNAfn 8 et 's”t@/mtcwﬁf&w&%}%mgn%teurﬁBﬁbhA EbhB, Elastin

ranspor t
oindid WD EH(EoP S T B4F [HlSSBl, gy Eﬁ%‘%’%&?ﬁd@ St b oD,
Sasat BmitA, FROB, Criea S1f8n Bbrefs A¥Rasa Isaf/Piséy Spakefedit &P-1, SSP-2, HBP,
v.m@@turﬂewm@ dPbteid! ﬂﬁrﬁio@én Ibhdhb@rotﬁm,mmﬂase Eigi V&, taipbi toxin,

alé?xat{)qrgpabi‘bﬁ%éﬁ‘m% Aff?xr Al 2, 3 4or5

ant’l gens se the group 25
consi sting of |nnunodon1nant ABC transporter, |sdA,
A Iferttizr prgsret r comstpatiosr of Sratedn N thAEa@mwmggpI@r@@posmon of the

mv%'nf?&ha cérﬁﬁr‘lé?zs SlapBAd 102l B, B3R5 RRhEBaRtigans astlactddArom AB® group
copﬂstﬂg 8?6‘ lﬁgﬁwn L%E&)%r %It%%ﬁﬁtb?&ll\?é)md tbr%ﬁblﬁ’LEIPﬁA"t EbHB, Elastin
DiRGEPISESEPARU RSB HaRE . ABEYE PR E. SHip. SO, Ligase,GenD,
S, BnisA)FnbBr CaatdiiBe AbpA Ipase] lsaA/BBA; Boai, tERB, §iSFub SSP-2, HBP,
Vi &'{bghﬁblnﬁgmg(ﬁrotleﬁm‘lﬂu{b Eﬁ%ﬁﬂtr@ roteirf %%glﬂeégesﬂgl WH\tP alpha toxin,
i ndi ng protein
alg 9‘%3@@»’2’5%3 mu AUt &pys”?n%sa fA, Sd?Cp Sdr G
Sdr H Li pase GehD, SasA FnbA, FnbB, Cna, CIfB, FbpA,
A Npaise, pricterdt PesdbindinaAof BREein iBSPelimrB8ivgenicHBmposition of the
nMn%r?'&Gr%bhé'ésbél f&?unoér%t ¢i B, 3f4 W'Sn@ﬁﬁé‘r E’rht@@h@@elected from the

rotein

orbs it i, e Sl Yl g o, cone
Elaslinttinstingopretedy (&S k &b} ()i SR, élﬁtob(ﬁ'ﬁt EifAy $95Ct &G, SdrH, Lipase
GAHDYISHRAEHEA, FADBOSHA, IGHB, 6bpA, epaskNieeiPiss SsoAPERR,63SP-1, SSP-

21588 ¢ El%n&ctmzbln&n%ﬁ)r&[emS fibH ﬁrblﬁ‘(ﬂﬁ Qﬁ‘&@lns%bmé%ﬂ Fig, MAP,
i P A o ST o Wiky @@ﬁﬁr?ceﬁgﬁe@ SUG; i ABC

tramispartangAgm andebsaA( EbpS) EFB (FIB), SBI, autolysin,
CIfA, SdrC, SdrG SdrH, Lipase GehD, 40 SasA, FnbA

A é@%?ei %%tgegl Etﬁgﬁgﬁ&% ﬁi@)ﬂo%/ %ﬁ@og@ﬁ%orﬁgﬁltlon of the
inysepIERaRTiSES PP 65XIATER VATRET 75 brlofet i 5 further antigens
seldchd finmy dime bnonmcngansirngtaﬁlamlnmgwtgrs @ltCWrgC/qama bigdipa grotein,
ESHAXIEBNB, Blb&oibd@d Prodd® LELER) HESHR MBS, M, adftNin, AaA, 8deC, SdrG,
sqsﬁg A fg%é‘h@hEEs&”F%ﬁr £ %%Ebbﬁ?t#b%%\ Rha&f NoAPlsA Bsan, EPB,
S%ﬁpﬁsge?s Eylgﬁrapcin @dlrg; prgtei. fg)rlpggqrhglpdlagtqr%tglﬁs coagulase,
Fig.eVart ieanfrodominket ABO transporter, IsdA, 1sdB, Mg2+ transporter, SitC, Ni ABC
transporter, Aap and SsaA.

A further preferred combination of protein in the immunogenic composition of the
invention comprises RAP 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,
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consisting of lamnin receptor, SitC/ WntC/saliva
bi ndi ng protein, EbhA EbhB, Elastin binding protein

W@ BEiwp83250EFB (FI B), SBI, autolysin, CfA Sdr ®CBEP18)5/010260
SdrH, Lipase GehD, SasA, FnbA, FnbB, Cna, CIfB, FbpA,
Npase, |saA/PisA, SsaA, EPB, SSP-1, SSP-2, HBP,
Vitronectin binding protein, fibrinogen binding

SaBAOERA) FnbBagrd, €38, FhpAY Npsl®, Isa\/Pisa, $sed, PB, SSPal, [§%P-2, HBP,

dhekfh HBmbin R, MHbHdGy R%Pdr@a Biesh, SeBhyuldse, Fig, MAP,
Rt R hes il TUC1 g URLE o dahe i a

traBspcBearfdiplandBsa8, 4 or 5 further antigens sel ect ed
fromthe group consisting of |lamnin receptor,

In ?*Ig:t %Eovgta% %@’owv&nm r{%ﬁﬁf{ﬁ%ﬁo% Bifs n%?"b?ﬂcgr@ll?%b'ﬂﬁesent in

th@lmmungﬁﬁr@ cg@p@m%p f%%t ?fng‘}io” protein as
deboribBd aGneg. Cl f B, FbpA, Npase, |saA/ Pi sA, SsaA, EPB,
SSP-1, SSP-2, HBP, Vitronectin binding protein,

Wl ] coagul ase, Fig, MAP, al pha
C{)gﬁlhgﬂgggpﬁaﬂ?ég%ﬁggﬁ OR H35R mut ant, RAP, Aap and
SsaA. 20 A further preferred conbination of protein in
A blﬂe@er'remmumgwgémc oomposititri ohthefinvendion i furtbert camprises three protein
Hﬁédts?ﬁ?a %b%ﬁ\aﬁ@r}(bﬂal BRsliokin, an eXtradkliQlar ?oﬁﬁéﬁdﬁebnndmg protein
ens ed _from
prefﬁwrﬁy B P 3 o or T e B SN g proten.
EbhA, EbhB, El astin binding protein (EbpS), EFB
In (dukckB)a cOMbinatioh, othyg salpha @XirAmayd b€, chBdically $t¢|tdat,ifietji pragenetically
deﬁﬁhl b?aﬁ@odfcﬂgﬁ"of Eﬁmggnl@%n(sg Sﬁr@ferﬂl’ﬁ&e NRa8Esu point mutation.

The; E1PBR e P PIRIPIG B Bt LT PP Dh el oniugated to 2
pojysagabiaride erddldutamroner ¢ thevmmunop et AeMRRRRISANt ABC
transporter, IsdA 1sdB, My2+ transporter, SitC, Ni

Pr@f@ﬁ dEB@BﬁQﬁH%%cmd@ap and SsaA. A further preferred

Tbi Rat ron' o protein in the immunogenic conp03|t|on
of the 30 invention conprises al pha toxin H35L
Am3BRwEgeniat cemplosition2 comprigingralghd Uexihedsdintange@s extrace"U'af
coffpoR&iteBinding proted geleuied CRGAI b @r@uofcdnammrg f laminin receptor,

R &iiva Binkift '\;4?5 gnsébl‘\A’aEt}Pﬂ'BnEa irneﬂﬁ teinfRBAS EFB (FIB),
S%u@%@ﬂ}’ﬁ‘ncg@ fsg(c %ﬂ’% Sagth GLipa E% 'e @f?\[’fnb g 3, CifB,
FbieAb Npasa iBaA/RisaA, SShABEPBLBAP- 1N|[ﬁ§§°e2 IHBBA)Vm'oggaptlnggadmg protein,

f.bﬁﬁ’&gen brlhglprofeR c8aguddB, Fifiaht ayget i n bi ndi ng protein,
fibrinogen binding protein, coagul ase, 35 Fig, MAP,

i mmunodom nant ABC transporter, IsdA s agwﬁ
A iEVTFEEEET | cosprasition comrising: ARl ISo e d 38s gKtracellular
cofpbuerthiindipg efreteire deleoteti flarmi thie grfouprmrlenshng rof tlamainin receptor,

ddmm%ﬁvé Smemgrw&bw eBhAfEBHRE EldsthY Binking rpr&fm%%s)fs EFB (FIB),

r g S I

SEFAQ £anpmf§0 Aqoo{sl ggmj E[E%Ee "?ié‘hb %BE/E Bl el ' cirB,
Fogihs O9pReR.(saAlPisha SSPAGERE. Bt leiSSP-EnHEP, Hiomectis biaging protein,
fiblhogbnrgndigopretein, centse, EERNEMAS)., SBI, autol ysin,

CIfA, SdrC, SdrG SdrH, Lipase GehD, 35
An immunogenic composition comprising alpha toxin, IsdA and an adhesin selected from
the group consisting 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.
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WD 2006/ 032500 PCT/ EP2005/ 010260 SasA, FnbA, FnbB
Cna, CIfB, FbpA Npase, |saA/PisA SsaA EPB, SSP-1,

W®3R6A3250BP, Vitronectin binding protein, fibPCHBE®N5/010260

bi ndi ng protein, "coagulase, Fig, MAP, i munodom nant
ABC transporter, IsdA, 1sdB, M2+ transporter, SitC
Ni ABC transporter, Aap and SsaA. 5 In the above and

AnbigineuNogenTd coapogitins, contpeisisg @dpihbitexin,dsdB andan @elyesin selected from
thé’?ﬁobﬁ@@r‘rérs}ﬁn f RS Mcebfr, ébm EHW@&QrH'b%d@@B?@t%Int(EBBS) EFB

(Pt GBoC 130G e ok T B Eh St 5B NEssg, SSP-1

SSi-2f \éiroredtin hinding geaieio. finoinpassi hinding @ptqrméoagrrriﬁ@r Figrand M
further conprises three protein conponents in a

Anﬁ%ﬂnﬁ@éﬁr? g?rﬂéos‘ﬂioﬁ h ﬂ%ﬁh Ipﬂé‘to‘?{?ﬁt Ls%ﬁeé Ly rAhinGesRsent

pre era y an ad esrn and a
transporter protein (preferably an iron-binding
Angmoiugioggnic ¢gnpasiton chmarigngrbiphataxisn IsdArenddibphAa t oxi n
may be chenically detoxi fied or genetically

det [k tHRR(S)
A cotee o 3B L 8 b RRIrhls BB 2
toxinis present as a free protein or alternatively is
Arciomjunggérec coropasitiop@bypasioh alpha eoxor, Isdhenddappbnent  of
the i munogeni c conposition. 20 Preferred combinations
i.nclude: .An i nogeni ¢ .co i tio o, al pha
A B eBeniG Forbr I <anprsi PR I ReASERERE 815 hg
protein selected fromthe group consisting of |amnin
Arv igeepiogénic cabpdsitiot/chhiptiéisgbiptia tdxim tidAgndrSar@i n, EbhA,
EbhB, El astin binding protein (EbpS), EFB (FIB), SBI,
aut ol ysi n Sdr Sdr H ip hD, SasA,
ArgigN %%%00’@1%?"'0&“1"%“’”5%%&‘3 ﬁ?&ﬁkésfa‘\r@%' I'sA, SsaA,
EPB, SSP-1, SSP-2, HBP, Vitronectin binding protein,

Arf iPiundg@e e cornpelitiod comptising alphe &udr, &8, andi@fBand MAP. 30
An i nmunogeni ¢ conposition conprising al pha toxin,

I sdB and an ext | t b "
Ansrg]ng@pgepnf Fgﬁgqqﬁgyggpgﬁﬂgé%ﬁ@ﬁg one 'nﬁfﬁ”ﬁ%npro ein

receptor, SitC/ WMhtC/ saliva bi nd| ng protein, EbhA,

Arﬁhﬁrﬁmogéraebmnp@.tmrda@npﬂﬁmg aipAa (dxiry BAA diﬁEa;o(ag‘m&e SBI,
autolysin, CIfA SdrC, SdrG SdrH Li pase GehD, SasA,

FnbA, Fan Cna,  ClfB, (ﬁ Pl SA, SsaA,
ArgmgInggenia congegsition CH@'P”S'WB ba %dﬁaﬁ@ Y protein,

35 fibrinogen binding protein, coagul ase, Fig and MAP.
ArfnURSYERE Efth SosRRARBRIpFSIAG alpBF RS 1933\ AldrdHL oxXi n,

I sdA and an adhesin selected from
An immunogenic composition comprising alpha toxin, IsdA and SdrC.
An immunogenic composition comprising alpha toxin, IsdA and MAP.
An immunogenic composition comprising IsaA and Sbi.
An immunogenic composition comprising IsaA and IsdB.

An immunogenic composition comprising IsaA and IsdA.

An immunogenic composition comprising IsaA and SdrC.
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the group consisting of lamnin receptor, EbhA, EDbhB,

El astin binding protein (EbpS), EFB (FIB), CIfA
W@EAe032380r G SdrH, autol ysin, FnbA, FnbB, Cna, PQ/EB005/010260

FbpA, Npase, SSP-1, 40 SSP-2, Vitronectin binding

protein, fibrinogen binding protein, coagul ase, Fig

and MAP. 36 WD 2006/ 032500 PCT/ EP2005/ 010260 An
An immuTogenit compogitasi canypmising A andhgblabpiiagrnentitiere¢fsagplescribed
abd¢l an adhesin selected from the group consisting of

'am nin receptor, EbhA, EbhB, Elastin binding protein

(EbpS), EFB (FI B) autolysin, CfA SdrC, SdrG SdrH,
ArHRINOPEBCOMTPREIIONICPRPIERG R0 FWRBC: SSp-1,  SSP- 2,

Vitronectin binding protein, fibrinogen binding
APIRh&HdZenic LOMAb&ESH cdrhsti sﬁi@dSWd EbhAr fr GRIESE as described

corrp05| tion conprising alpha toxin, IsdA and |am nin

abP¥&ept or. An i mmunogeni ¢ conmposition conprising al pha

toxin, IsdA and EbhA. 10 An i munogeni ¢ conposition
Arpi&mmrdogémg céhpdisition@f the, invesitién esrdprisiviyBsaA Abi bnundogeni ¢

conposi tion conprising al pha toxin, IsdA and EbpS. An

SHEMRREBI AUERTRSEkAAE TR BB [fghges' =22

conprising al pha toxin, IsdA and SdrG  An i mmunogeni c

ArFa Qst itHld QB FERBRI o §irlﬂ&1c,%| fR&8rstiPdidtion |vﬁm%@ﬁébﬁtm stru@Qre of
| mrunogeni ¢ conposi t1on comprisin pha toxin,

StﬁB/WAOCQﬁ@JS@Ur%’S smwe%ww@b?emﬁ%e%ﬁbw ?%ﬂCSrQGE%%T'BﬂaBJIf?i

o?h%héhstcﬁ)@ BurebsdA and FnbA. An i nmunogeni ¢ conposition
onprising al pha toxin, IsdA and coagul ase. 25 An

i mrunogeni ¢ conposition conprising al pha toxin, |sdA

ARG Einal isdBtel Wﬁﬁﬂﬁ&o@c&@é’ﬂ? e, bi I@Qst%og’ﬁlbhéllhﬁéag’ﬁsm
toxXin, |IsdA and

shewmsh be sy arpiRient Baoth S oy RS A e e

henRIRRASIAld) Abr&RETH-bipbing pPItaRA (i) and tlﬁﬂwﬁur@ﬁgctW(c/fAy\Were
|nnunogen|c COﬁpOSItIOﬂ conpri si ng

showfinie Be eFfsentdn n°;9§§q>ftth%ﬁ0'é%9§prre9§fd#§5 PE%{)&aaﬁ a’er‘gtéissuggﬁﬁ'”g an
imp B 818 B theSOPRRH ih @it AR 'oﬁBnﬂerﬁs’ﬂ(BoathbtlaS 7801 I|4f@ct

n i mmunogeni c COﬁpOSItIOﬂ conprisin

% 2" 8002208 Sl
IMEnABR @ 55 8%9-b2)p ddre et/ acearding io Peaessk et al. 2002 the distributions of

fnbA, clfA, coagulase, spa, map, pvl (Panton-Valentine leukocidin), hlg (gamma-toxin),
alpha-toxin and ica appeared to be unrelated to the underlying clonal structure suggesting
considerable horizontal transfer of these genes.

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 (efa 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
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An i mmunogeni ¢ conposition conprising |IsaA and Ebh or
fragnment thereof as described above. An inmunogenic
W@ 09p0325060 on conprising Shi and SdrC. 5 An i nPCHBE®NH/€10260
conposition conprising Sbi and Ebh or fragnment thereof
as descri bed above. An inmunogenic conposition of the
i nvention conprising IsaA Sbi or SdrC 10 Sel ectian
rewe@ﬁtfwogewnmm@mﬁneirsq(wlpf & €AP3 ¢ Papigriol 13rihhesV7-16)
Anal ysis of the occurrence of virulence factors in
relation with the popul ation structure of
Preferiphymmuerasnis erososheiiBa Naptiabee qieslierraainst staphylococc
frovii ditibrentostorgeivesges) natural 15 popul ations of S,
aureus. Anong clinical isolates of St aphyl ococcus

t. |
B GO APl SASRL, 2 by ot os
1 goten thalyisexpressed ghos Hé‘?f%tP§§ ﬁta agocci. amples of Such proteins
indluder alpbathiemolysindhiay fibrameetimbindiog pm&gm a\n(dnteq)mgwh@npmg factor A
(cFBCESgusE ChFamae o @Qnmwmdtme b@l@bﬂm@ Nhig i(Gari®attoxd) ,

.m%ﬁﬁo&o%? e b oft £ FQf db% dgndi iob¥1, J. Infect, Dis. 183
St i ulggﬁg Syb I e 'zrlRocR\e et al

10§§|)r %rv,a!n @Feréorsa
20D3mMlisrobBgay) 149454332¥F3Wtb5)e§BbrleBat§@6r tdRgF pkB. péwseckBP, Bone
sighd bmbmg%ﬁ@t&nt Ineissl/PtsBi (uten@ s abFEMBNIBAUrD. ed. Microb. 2000, 29;

14?9%% éBE B, N&Yébuél&’ ‘i&lﬁ 6\(3 WPI”%FSD (Roche et al 2003,
Mlal’ﬁ 9 gfﬁ%&et qt?eooan&/@?rgg)f)lﬁa nlr'-lghgflé) aureolysin

pr@urm(wlé)@@@j@wmgelzayt%@ﬁm der abl e hori zont al
transfer of these genes. In contrary, other virulence

In Qﬁ %ﬁémﬁﬁ@brﬁ@o(flmgﬁtoﬁ 8F tioke Pf'ofémsr\ﬂhl@rﬁ BicCdxprddséd MdiFerent sets of
clo]qgfsgtra_ﬂ err'%t cl'gﬂ%c‘ {P]k @ﬁOl ﬁgn(r;r‘cg gﬁ?rjnpc%t% &rtﬂé FrH n&o%n Epreferably

ance ene

th%er@m@tnlaB(Pfgl agigess: wilealow e '@ﬁwwfm&pqmﬁ e%a@ﬂ that is

effettivelagain20dltiple fcntl S@insmost. préfefab)y: Rrabsbal) clonal stains. Preferred

coﬁlgmahé‘r% Melude RRSES 'én@bet@themtgl%m r(daﬂa‘?fd%hms and TSST-1, FnbB
0 e

andOhSdA T 30 Scfr‘lg PﬁtS’B Jr\? tsdrberb e{'d E'%é’fﬁb ahd&fo, beta-

hagmalyae) ans. Pa%.wga hagr@olysip #Hdn gdpﬁa heaweya'ﬁoén&b ¢A, beta-
haemalysiebp'®! SdtD.cbefashiaemolysinhand Sopul beta-baeraplesimland EbpS, beta-
habm@tybm é’ingBﬂbf CpaninkyTSST-at €b bad MeBA; derianddSdrbpGab and SdrF,

b, ?E‘s‘? P5RYVindEa NEs B %ﬁﬁ%rﬁ) he$sT-1 and SdrF,

marard-
TS‘§LTr ‘fgpélﬁ:?{aépﬁﬁjl ap% ﬂbrl\\}?q"‘ ocog%’ﬁra % § P 2E bnd EbpS,

MesdnanshEfby - SdrBLandeRiiri SerisandoEbas. sge@sar@sEfm drF and EbpS, SdrF
ana(E@IﬁldhEZEIQﬁB EKETHEPZOOS/ 010260 recovered from
asynptomatic carriers (Feil et al., 2003 J Bacteriol.

185‘(—::‘|f(:elr)red3 comblne?tlons described above may be combined with additional
components described above.

Protection against S.aureus and S. epidermidis

In a preferred embodiment of the invention the immunogenic composition 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
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Preferred i mmunogeni c conpositions of the invention
are effective against staphylococci fromdifferent
W@ b@eas2sho neages. 5 I n an enbodi nent, the i MUPOLEP005/010260
conposi tion conprises 1, 2, 3, 4, preferably at |east
1 protein that |s expressed in nost isol ates of
st agh yl ococci . anpl es of such proteins inclu
prefeighly. A @MESYe ﬁnmhn%yespP”%@r'éﬁé%‘irﬁﬁdﬁgﬁkﬁﬁfrﬁ?r?fmﬁse'r apd Il of S.
epreHPf@)s and clunping factor A (cifA), coagul ase, spa,
map, pvl (Panton-Val entine |eukocidin), hlg

(ganmma-toxin) , ica, 10 i munodom nant ABC
Orfer ?&?%@ﬁ%@ﬁmm?ﬁ@qenﬂ:“&&h%@éltfbn(&UFP\@ RAberfon 4948 . prdvent nosocomial
| am ni.n .re

ept or
ntpelons.ploe AnSiapes 1 l5Eie suge e SEE R Bng Pt Jp nospita
tre2a(maent. Mtbns@tagm ibigydi uzugt to@@g.)rate[yp;gg@ptgyhlcrggpphy@opgcal strains the
patigtAvill b& dibosEalid, It |blm$érefore'fﬁi?/,anﬁgems toiiadonlde wilh agaccine that is

caﬁ#t% e@n g%h%rallﬁia‘énp 'eil?gt?)eor REn&t red orﬁgl\/@gélﬂﬁqur|od¥b@tralns of

asH ( Roche et
staphylPeRRchbl ogy 149: 643), MRPI, SasD (Roche et al 2003,
15 M crobiol ogy 149; 643), SasH (Roche et al 2003,
An\eftactive whrogre nes9;>n®4|3)qeﬂae,d 8vlapgimmungrresnanse that gives significant

prétﬁgﬁh/ r‘?‘%gﬁéusgr}:ﬂa%glm@déﬁg yﬁs'oﬂ%ﬂagﬁaﬁoﬁé Eﬁray%ts'd\é@cnbed in the

re proteins are exp essed
exdinplesr Signifsatts paftection onaé mowuse shallgnge i medakdéd iNptapes: that of

exélggté Q«E'& n@ne@%@gﬁ'l oc#élcﬁe% tﬁebEDS@‘he rt;?d?lsoﬁ kth &aftRr ¥noculated

antigens w ow an | nmune
mise spahisast d)O%SZQfénéﬁ%t 460%Hert 2008¢. grifioany erciesiPhdn a cotton rat

ch(g:wofqaﬁ%(%e?lﬂpms # Ao Sof e%)rﬁ & ﬁéfﬁ@hyasa?@bg%{a:sn%g the mean

ai ns erred |nat|ons i nc
obaardecbéiogﬁéumoysmﬁ atFHaas ‘EQ%I. 2974, 56%bBO0%nar PE%T-The mgsence of

opg r@ﬂﬂggﬁhb@fj%@.%ﬁib%nstﬂ chreIFféq,ﬁtrﬂﬂgﬁ%nF the'r:éfgr% MIC%MGCNOH

aenol ysin an

is ngicateldayratigaseasedn theTisBterin) coymt of ﬁd@@fﬁl@% B0%n 80%re éQ¥e or 90%

b RalgRRLAE el Ve e 1,

Cna and TSST 1, Cna and mecA, Cna and Ser Cna and

Se?%%dr o_fL tr@gro@;}&bﬁ% g %Lﬁ’@g fn nt K 2&\?7 a&‘?edr%ﬁ Il activating
pratgigry Lamigyiy recept Or-wé%g? 5RO g %EPSI\%‘ e wel
coRbe®ed batesn dhabr&ibhandSdr Epldmhl@sl rar-id esdmmeamahcmﬂo&at IsaA, CIfA,

Is@e@r@nﬁlaﬁi b nbpAlrdndasw cghﬁﬁneradar E cra¥8-raadivEimmupé desponse (for

ex%@é crﬂ% re%cgv% E@v Ogt%{sﬁ g?mg}upﬁ}s' %Sat%é& rdnge§i epidermidis
Str@é‘é&'A%@S%Wébéonsﬁs’eprbéf"@?ﬂ%ﬁ“é?g’élaﬁgts So’ggmé‘% and S.

epidermdis In a preferred enbodi ment of the invention
Tﬁeﬂﬁor‘emnﬁgﬁ%e HBBRRNt, R wﬁﬁa@?«{ég&\ﬁ; él‘iﬂnpo%ft;&@@f thé€invention will
cog}pg (ﬁ%ﬂ%ég{&pe% qr'gj?%pglﬁevcﬁandtes g %Pfuﬁhéraéo%p(?lse one, two, three

or four of the above protems
Vaccines
In a preferred embodiment, the immunogenic composition of the invention is mixed with a

pharmaceutically acceptable excipient, more preferably with an adjuvant to form a
vaccine.
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40 agai nst strains fromboth S.aureus and S.
epidermdis. Mre preferably, a protective inmmune

WO e®pOsRSe0 | S generated agai nst type 5 and 8 sePOI/EPm®85/010260
of S. aureus. More 39 WO 2006/ 032500
PCT/ EP2005/ 010260 preferably, a protective i mune
response i s generated aga

Thgfvagcme%mf diéegmqg;iegt |rwg%g;%§gqr§§{rp§}|f %%BM%B%%I LSafJ[]t(ajbI!ala!djuvants

méﬁ%p Sl Bluheeh  ddte shidhv @Rt bRl t Iy dRH@ILE el NAIBAGOBA Aluminium
ections, for instance in elective surger

php@nhaéembé,lt MRy 3l5baIdasalhg GAIGIER, ’tnég'Pﬁ%lﬁPt'é‘?” Of %/ Gt rAgY be an
ms\%}1 bﬁehé@sp%ﬁﬁgﬁ of htyldted Yrbdine WrtaclBteacsughrl @htionafd of tnionically

| ococcal strains the patient will be
deé)@i@@%ﬁ”ﬁ'@“h@”@% rpelyehesPbaZ®ant ageous to i nocul ate
with a vaccine that is capable of generating an
ef fective i mmune response agai nst various,  strains

It |gtpgqfﬁry¢cbt§1gt3@ie adjuyantpecsef 9 de) hprgirsentiBs panees of gnther a TH1 or

a F185 kPR dhr ASspBRsd. nﬁ!éﬂ‘?eJe@&QﬂﬂQyéehé‘}toiﬂhé@@n& k@ favbi @ Miduction of
prot’ection in a nouse chal |l enge npdel

cetbp‘gw@;pﬁawpo@isgowgfg %lgv(egsgrpqgggdwhp,stt thigh levels of Th2-type
cyKREP e keiRrto RIVBDH the %ﬂ&ndﬁr&th@%ra@ ﬁnmt?n@reﬁpéh‘s@s ek laBtig.

for instance that of exanple 5 is defined as
an increase in the LD50 in conparison with carrier

It %8@@/8&:9&%1réh%n%&@hé?ﬁh@ﬁnshr%@ﬁ ol PR aR®Th2- 5K imkBoregponse is
0

ficant rotection in a_cotton rat
not Rsdléag i fealfulan indyidyah HILSHPROR RAITEING FesRanee Which is described

asddin G &dbniifshtl RbREVereR is oft tt
i BfecBRiranflp The 2 Bre {ﬁd% o 500 o o Coo0aThac ©

cop&ggrethee‘amfhes@{)%tﬁklgew teADS 9 dhad Seperinedginyripe CBa 1S T ca

cldrfes rbg/I RbSm¥MH anpbéﬁﬁlﬁﬁ' RiBsmbMEereROBRd @oﬁﬁiaﬁl RaNt(1989) TH1 and
protéction is indicat ed by a decrease

Tl o0 AMETSor HANGKSS SO Iou SR eRQURcPna gigperties.

An%gaf ﬁeﬁ@wo&‘sf?ﬁlﬁmcw ?ﬁh@ﬁ@)sa)’rra(fltﬂfnally’lsﬂﬂlﬂ@@e trbgplonses are
exanmpl e 7. Several t he proteins includ

asswatn@@otmtheﬁtodxxe@nt ofdhe P @ﬂd =Ry Iokines &y |Tv'amph@cytes Other
cy%ﬁ\k;'@@ﬁ%ldﬂ%g 52[% &@@Wﬂﬁsthe ﬁdh&wn'cﬁ@%& \shimnasitfresponses are

are wel conserved bet ween
na® pmdueed by ecedts, Selph @ér' ilgi dn &ﬁ'@!f@kaﬂﬁrtép% resReRRestaRR @ssociated

wilrS e segeftl'&q of 9-4, 395, IL%er@1OH3§uﬂabI5rmﬁaﬁﬁ§§/sgPhs whidh promote a

generate a cross$-reacti've | nmune response (f

presiemiparslyc Flok sespaose insiuger Moaaphasphenyk tivid rfe 08, 2 deivetiee thereof,
pa?@fa?l& 3 &26L.98 dsmorﬁ)%hgﬁh liSid AS(tBD"JN/IPQ) (fd:> ljtd p'rcﬁ)a?ét%ﬁ see GB

onserve reus S. ‘epi derm d

220621 Pdr &1  campinelie PETCBRBISEPNEHE {bid e P ABRB GoHE.O-acylated
m?ﬁﬁ{?ﬂBéﬁt{g‘rﬂr‘igﬂfAtﬁgethQN fi | Qﬁbrvﬁr{ elunﬁﬁurﬁ%ﬂr(fo?ﬁ’ns?érfée%mmm

acchari ES and w | further conpri se
phosphate \a6, alurhipeen !ﬂfO)fl‘éﬁ)roroﬁ‘n pird- \a@féveﬁb'r‘%feﬂ%éuch combinations,

anYagﬁ: LAE3D-MPL are contained in the same particulate structures, allowing for more
efficient delivery of antigenic and immunostimulatory signals. Studies have shown that
3D-MPL is able to further enhance the immunogenicity of an alum-adsorbed antigen
[Thoelen et al. Vaccine (1998) 16:708-14; EP 689454-B1].

An enhanced system involves the combination of a monophosphoryl lipid A and a saponin
derivative, particularly the combination of QS21 and 3D-MPL as disclosed in WO
04/00153, or a less reactogenic composition where the QS21 is quenched with
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35 In a preferred enbodi nent, the inmunogenic
conposition of the invention is mxed with a

w@basosaseut i cal |y acceptabl e exci pi ent, nore pPEf/EBPRDH/§10260
with an adjuvant to forma vaccine. 40 WD 2006/ 032500
PCT/ EP2005/ 010260 The vacci nes of the present

i nvention are preferably adjuvanted . .
Chd@?ta@hﬁﬁsdlsqlwﬂuaéfv%g‘é(gﬁl i Barteia RORt Sikvant fpulaton

mvB?(/F#\gngﬂe ﬂﬁMP(.aéderJcé?fheﬁJl YRR M A wﬁfé@%ﬁhu@dic&\ |sbiekcrl‘ﬂ%yj in WO
e a salt of calcium fgnesl um rona&[ @X
954%91 handrs a praferasboEnyatiope FEeismbb thg varcie Gpmprises a
saBnifCHibA! Sl@fe?HlQ?réSZﬁaFHeofUnﬁ@Ibh% %ayaalls@rboﬁﬁinlsé/ an50|I in water
eri'vati zed pol ysacchari des pol yphos enes.
erisign ackiopaReral AN ol FA00 KR PEBSILNRVER 360 Hgidps a method
forpd’rgéufcfrgjné \/QécanenQHﬁﬁétldhf cdPh rilﬁfhtfg rAixingi ;Q‘btelraofrﬂr@ di'é@ﬂt mkention

respon  evel s of pe cyt okl nes

togedhen witht phariacetisalopecepiable GHEeR.LNe hrﬁﬁﬁ%w& p%’HB%tEy'ated
Cpt(.-Pc t&hi4 %ng&ﬁdc%mesvmvd) b/02588) dre \efoSpreferebtidr ihyers d0a TH1

|ne favour the induction of hunoral
resmﬁim@n&@r@pwﬁ@é%fqr ys¢ inehepresgEinvention.s j nportant to
remenber that the distinction of Thl and Th2-type
i mmune response is not absolute. In reality an
i ndi vidual will support an imune response which is
Prefesed i Q%‘@Posé'§n%e<ﬁn8'epl"é’§6§'ﬁrhé‘ﬁ? | o3, ForRpIng - & JROSPIAR ¢ FifHCture.

COHb%s.t.H%A@ste thétstérél/ummuaalo@@élweme@tsamwilﬁa@tmsromw an 1SCOM
| ies of %3{ 19 ines In terns of that described
StrP?f”??LﬁJ?%err@:Bﬂa$ ¢ beinveni9nes by Mosmann and
Cof fman (Mosmann, T.R and Coffman, R L. (1989) TH1
and. T I 1,5 di.ff e f, | ki
T 3Rt G eatirol B0 be i oty MBI Piciant o weight
Préterabiyl exRess serobis present eoglio of705|814§t610;*@?m9 at least

T%;\ﬁm t'l(}%ﬂz%w ¥or h @lan taMrH%é’tr_%ﬁ&rP@BQ? aAd SterASAPSd ﬁ%@éht\m 4 Daccine

uction o

to
in they Wﬁﬁ@é\??@‘é 1 19 Ffé?b% 199tl~i9kpf?é‘§’a?)'f’13§ﬁ”tdﬁ é%?? y?%out 50 pg per
dogssoci ated with the induction of Thl-type inmune
responses are not produced by T-cells, such as IL-12.
In contrast, Th2-type responses are associated wth
Tweh@os@neepnemnaw cdritaif a heutd) ligid.-for exdmple phekphatidyiaholine, which

is Adl Hpuang S*%f]%gy%tﬁ%o ﬁg Hﬁ%r %rqp%&ﬁ%‘ém gt |e)kar¥nblle eggyolk

phds;hg?ngjchplégg hdipleoy!, ph%ahatidwghwpyorsdllfénd}p@ewf@ﬁ@dcholme The
Ilpmﬂﬁg E%BYdon a'lrpia @hérg@@ @plWﬂch‘( fn@feaéééSthlérﬁétﬁll’tyﬁbf @ lipsome-
S %p 1;51? eg?l Id ln%w e amount of
Q%n@%&%f%ﬂ'?ﬂ)sqm‘ﬁ rrpos?)q. ghsatupied IRdgndress faseel
BRYRE PIpRS Rhpreyerably p1l 20%\, w/ino gredsh grefiatably é-lmz&ﬂﬂ'ﬁnratlo of sterol to
n LM osphate or
ph&Fﬁ}ﬂ"R‘FLﬁﬂ'ﬁgé’r@i’/ % 'BSStgr&%ra?ay:énWé\?/a}fjer grml gl on. In

such conbi nations, antigen and 3D-MPL are contai ned

AR s e R eoonr

lipisi Ay redgiosk noBIn agi s RMRMrs Kpwn eS8 k80241 Qﬁpéﬁ ag g mixture
of fak géé&e&f mNbaRGRtddRoATPRYSSHBAN ISt LA/ Wik 428 oR b wieylakaahbied and is

manufacgured by Ribi Immunochem, Montana. A preferred form is disclosed in
International Patent Application 92/116556.
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[ Thoel en et al. Vaccine (1998) 16:708-14; EP
689454-B1] . An enhanced system i nvol ves the

w@ 0wbioseadd on of a nonophosphoryl Iipid A and aPGHPP20051010260
derivative, particularly the conbination of Q521 and
3D-MPL as disclosed in WO 35 94/00153, or a |less
react ogeni ¢ conposition where the Q521 i s quenched

SLWabIB co%o%%&ﬁ@%é%n%@klﬁ%@%@d OG0 mes e @stiatly ptepared

BB BN RS LA T BPg e i

thérefoop hetrahtainedawithii thewnsm)atreem@mda girownias MBk ouf) b &@mipasitions

r}@?e h%%lg7%]&nta‘me% withirftnB Jgglglfarn%#ﬁrgﬁér(-“nﬁvh @8-MPL in) also form an

erab € vaccl ne a tronally comprises a

aspagaithe 'WY@'Ft@nprE?Qe?%IIIGSJ cas e, CONFRNGOWIAIN 419 ¥ePigignembrane or

coﬁ{aﬁ%dcélﬂﬁ&é HR_ MBI Imdnibridd. ePre"—fer%HM'éiJle'Ib anthens are outside and
t ocopher ol 7210) ﬁa& esent. I nvent.i o

hygrapppriesr bpi %@%Mlgeﬁ%ﬁreﬁtaawn % e Protnes Bediane
conprising mxing a protein of the present invention
together with a pharnaceutically acceptabl e exci pient,
Treucdccms [BEpavERlionsUpfniise hyresend dnvediiah owvt kd wied) to PrOt?Ct or treat a
m r#\hgpgl}é%&iﬁé t%_e}ﬁi gtygr? gg/n%%ﬁég (%ﬁls?énﬁg sQ%ﬁfa%?iﬁ@Waaé stemic or
nducer f onse an are s us
mucosalh eoyte.e I bese |advm1¢ttrabnns ToayPrgdusier égeaiionpldsi the ointampiscular,
mt&%b%n orr\g?lmnltr%e a‘ieo a{n RYteR: b P9 Pr F?Q‘Ite{oﬁ‘rﬁﬁé’tfafﬁon to the
ons ero [Tmunol ogi cal 'y active
oraléqmmentary‘ rreapuratw fg@nmwraaryl tsoBMIntenasal tagministraion fob vagcines for
thg?rg?tgrfe%‘fto ?R?L@Fﬁ&ééa préﬁtﬁ)éeﬁ?ﬂla%% g?— oa dsona%gp%eal cgrriage of
prieuthooichban be mose ghiectivelprpedventsid] ywueﬂttee@at@g dnfestiongat its earliest
st%d j;’ﬁft“a‘.?h r{ﬁ V?Eél eo(r-c’ﬁ‘r ﬁ%ent trﬁﬁgtbéag%dnﬁ‘igls%ezdlng}agsiﬂlgl'e dose,
cogtpeneits Welrdaof maymimlmwo -administesedt fogether at thesame tige apet different
tm?e%Oﬁ(%r @%artu% Q'mé)gégé%l gBIy%c%ﬁﬁﬁchéﬁlggﬁ%d%%s %(.‘P separately, at
the eama|t|mea)rr192,|weal{s aftepithe, admjnlstga((@nmf eny bacterlal proteln component of
th&h) g%&@ré%rl %?{in%h %&?‘ﬁahdwﬂ)fqne m’léfllér@l:l r‘réé;%rﬁg% %let?( res ect to each other).
F(Eg@yaannlsmdrt@gpMm pptydnghdht na@ijuvamtomemhe present |n any or all of the
I I

SRIERRRAGHIERS kARt i bRyl RIETt SObiRRn i o
ba‘ctecialerage@ cdmepasenibdiithe yagsinet eadditipsdeng si)leagsRIe of administration,
2 ﬁi“f@ﬂéﬁ{ s @adhi rﬁ&%ﬁ’ Hﬁ%a{y%@@s%%d Y eeg%}ﬂlreag&?se]cbﬁ’ér@%s may be

ese cases the anoun char
adprieistereaiMy(o DG \haoleriahpsateips Gfaerb&kﬂdw@s@@%lNTh@Dﬂ atn agdition,

R T

dqsr:wentl on contain MPL (3- deacyl at ed nono- phosphoryl

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
vaccines. Such amount will vary depending upon which specific immunogen is employed
and how it is presented. Generally, it is expected that each dose will comprise 0.1-100 pg
of polysaccharide, preferably 0.1-50 ug for polysaccharide conjugates, preferably 0.1-10
ug, more preferably 1-10 pg, of which 1 to 5 ug is a more preferable range. However, for

serotype 6B, the preferred dosage will comprise 3-10 ug of polysaccharide.
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30 lipid A also known as 3D-MPL). 3D-MPL i s known
fromG 2 220 211 (Ribi) as a mxture of 3 types of
w®e000032590 at ed nmonophosphoryl lipid A with 4, BCDEPH05/010260
acyl ated chains and is manufactured by R bi
| nmunochem Montana. A preferred formis disclosed in
I nternational Patent Application 92/116556. 42 WO
2006/ 032500 PCT/ EP2005/ 010260 Suitabl e conpositions
f i Eh%t 55 T BRevABRE 8L tyriRas HEeR @erange 1-100ug.
Thlgn?c%nlf@wt O@Wel ar el wth ou\t/ MPL, Ian%pl is then o Ho
prefelchbly, 5- p@ug ermbltyymca&y inOthe angsad t 2Bh@s Foligywing/mn initial vaccination,
t
sugggtg%a%sc )s;@b%gg%ag% feirmbigateRs boL R MR08
cont ai ned W|th| n t he vesicle nenbrane (known as MPL
f. . .
Vil ShFRcd R Bt RREEHeehln VA 8808 e Tt and acuvan
approacbomecia Mowet UMF.d8 NewmaosMcl.k (1e9fr BRleaumpPPedssr HBWy York).
dy,
e Rt Ba PP s UL bRE o7 Bl g PRRR £ 88 077
out side the rrerrbr ane. The vaccine preparations of the
Th%a%maﬁés 6@(@ rlﬂ éﬁ(t}a}étl&e H)Z?g sfoPecﬁFm%Bfﬁ%n of I}/&fh‘ﬂﬁted a pl&erably
thad;mmomnsalfyopglllm o thecpriesencei of e;ssrgemucmas swawsealrehalose or
te., These [ Yoo C
G i PaFCHAEY Breforafte 03 HERareogHel i LERpiaficousty
resansttutedmeiou mwutle's»phIMng/may rescidab maieristabler gamposition ¢vaccine)
andhneﬁa gE?sll Iéa'aeljat ﬁ/er Jnﬂg&le/r t"f}%r%rlx th %ﬂ%steﬂ&f '()P@?M\/IPL ap}d in the
e ranasa adm nrs ion of "vaccl nes
abselwofmntalwrmmpmm;ﬂsemaalumntot itis nedia is preferred
(as nasopharyngeal carriage of 15 pneunpcocci can be
nore effectively prevented, thus attenuating infection

ARkiHldieS aheBheshiATRmu SRR, 0 orehose "
conmponents thereof may al so be co-adm ni stered

AJowtégSéct%tf tﬁé“ﬁvérﬁﬂﬁ id larfﬁetﬁéd 8t pr‘ébérflr%" @rmmmhhé'@l%b&lfn%r use in

I nst ance pneum)cocca po ysacc ari des coul
prevemiion ot Bealtesigfzatantilogoccal infackien S8R ibe sHePe.of Immurising a

%his with LB \H&@ln@d&a ﬂiestnrvéﬁﬂo?lna@cf |§f‘é1|n@aﬁﬁrﬁtﬁdea|globuhn from the

p ot ei n conponent 20 the vaccine for op
regipignid AR M MyRe bet"memﬁmfﬁ% By tismeted s %vfttrwef %%P&ét:@f theyinvention.

A ggﬁrtﬁwéye[}t%a) comES’sfltl&OC(ﬂ'ﬁﬁﬂsmgsﬁ\%"’WHnﬂﬁwe §IBL§JIiﬂpc§f' BB8ahvehtidn and a

uvant may present in any or all
pr@rma@uéeﬁlly mmmatée catriepiss @ THdRs\Aspest: ofj tge mvgmm which rcould be

uskll IS thé eS8RifabtlreC %‘Fbé NAfebiRAmBhtt Hort Mge  tRafthERt aF prevention of

protein conponent of the vaccine. In addition to a
staphylgrcecoabgiseasst Aa{ﬂ?#‘?ﬁ’ far trepinoant or preypRtiosy & ipfanhyigeeasalpfection

Lt RRg W58 88k &mount of the ph tical
Oﬁ?%mg% gé?gaéhanﬁége ge 593%4:?]‘9??;%? ered II\%UF o(r) I(E))p %reraceu e

prbraafa@nmlthanw@pw Whﬁreasﬁéﬁﬁ%ﬂﬁlé\‘%oﬂw (or ID). In
addition, the vaccines of the inventi on may be
admnistered IMfor primng doses and I N for booster

Inesdasior pqm@orzﬂ&amtmodbprc@éﬁtjmngae{@ bpigatly @r@ﬁareﬁ by gispeEingdhee
arfig&fic bomp&itRAtIRH phRysiGgicdI) hkraBlei dillent such as saline or other
adjuvants suitable for human use to form an aqueous composition. An immunostimulatory
amount of inoculum is administered to a mammal and the inoculated mammal is then
maintained for a time sufficient for the antigenic composition to induce protective

antibodies.
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30 i nduces an i munoprotective response w t hout
significant, adverse side effects in typical

woameiosessl Such amount will vary dependi ng upoPCTRPINS/010260
specific immunogen is enployed and howit is
presented. Generally, it is expected that each dose
will conprise 0.1-100 g of polysaccharide, preferably
0.1-50 g for polysaccharide conjugates, preferably

ThE -ahti t;cleesQoan'Hérlé‘blélé@foethé"ékﬂéntlde%ﬂe&by Wfall M’dvﬁhte&hm@.le@ sdch as
I's a nore preferable rang ver, for 35 ser%é/sge

affpity cmrﬁ@am@p@w'@l@r'%g%l@% Ant'b%% @ laRoratoRImgNy

pol ysaccharide. 43 WO 2006/ 032500 PCT/ EP2005/ 010260

The content of protein antigens in the vacm ne wl
Antibesliesaganyinglade ANYSEEIT RrRparationpbigm a Rrehest %'W“@‘%Baed animals

cjf“r%ﬁtatst F@r‘n%y YorkByd, BRineaR&i8ed guindabigs, Ptk @Mini2®. @Ae animals are

tial vaccination, subjects may receive one or

blegleangrsgrum Ee9V&/Edi muni zat i ons adequat el y spaced. 5

Vacci ne preparation is generally described in Vaccine

Desi g gia'The subunit and adj uvant approach" éeds_
APEWRIPE GiAbEIn BoRHSRRA amqrdan‘:@w@\és\e PIESRDNYSNWER CaRs(fclude whole

anm%dfe)s NGRS U"é’drhéiﬂs Wigk NislipfraddesdTe SAmtbodies C rdahe thedy whole
l'erton, Pat'ent 4,235,877. 10 The vacci nes

Immueggifphullnﬁggaﬂy FFFSIBg Ig@. gV jady IgQ]orslgﬁugm@ﬁn%ﬁntlboglets I?)r hybrid
anhb(é&i&' witrz ek s;?écﬁfcﬁi ﬂ)b(l/v)é oer?e §|ﬁ7tig‘éh!s Bfithk SnVen s FI’hé% gy also be

In the presence of such ‘as sucrose, treha

fragmentecaud (a5 £ at. Francine At kNG BT ragEENs. iy mmune

gIHufin KO HHde3 %Qtu%ﬂ dsﬁ%ﬂeﬁ@@%&%@@ﬂl%'e&ﬁgmé@r‘é@rb?étbhﬂttl%ﬂ act like an
emgrlor to use. |Z|n% resu in a nore stable

RAfYdyibinding t@\ﬁﬁ@%‘ %@)t'ge% fﬁ'ﬁi/a ﬁ%@gie‘bl y lead to higher
antibody titers in the presence of 3D-MPL and in the
15 absence of an al um ni um based adj uvant. Anti bodi es

A varging £ 418 ereperhivestan e beaAErteied et resfPigmavho then acts as a

sohﬂ%‘é%ﬂﬁmr‘ﬁﬂné §loBullfebRRbc& intesimet Wcl@élleh@@ﬂam teé epedificvaccine.
for use in 20 prevention or treatnent of

A sbish jrusceted whid derats PIASBIRIFGT WAt e dmayge gfobulin would be

obtdBANiS icBSveRtiondf PlaRrRNtacibhdlioh HeetMeddtdgye TAé htjbéhmmune globulin
invention and isolating inmmune globulin fromth

wauisk b iadinistenedj tarAnRer Feenti ﬁ%ﬂf@aa%yew?@en%qaﬁﬁa or treat

stdphyBcdddhliRRELIGS PI?SéerrﬁuﬁJ@obd?M@ Bf the rhvenﬁ’on are partlcularly useful for
phar maceuti cal composition conprising

tre@ regilh| 9 nPrsrentioa pfn§t@ﬁpylgqpcgrﬂ ddlaeaSEh By m%t ‘nggtpqey compromised

indAGGRIN P viheFeltieh@fienit Ss deduirel Nid @ieReed nBftirhdgor the individual to
i nventi on which could be 25 used in the manufacture of

predugg @ntikadisstn fesPoRIflovpedialieit or prevention of
st aphyl ococcal disease. A nethod for treat ment or

prevention of staphyl ococcal infection @)rl Sin
Ansqdéiﬁ'oa@' agaestief Bedvyengion is aaO’EHP?%’f'CaAﬁo@PP% %’6‘9 o of

m&E MdMBcIBRA LRSSt (B~Afragrigritdteriof; QreflablyRiman\s? RumaRisé®)
a further aspect of the inventjon. 30 Inocul a_ for

reanlive agangat &ﬁﬁﬁ tyg @PngsitusaRefitomimipenogenic campgsiignei e d
invaYitiH, SRES El b& Bsed to treat or prevent infection by Gram positive bacteria,

preferably staphylococci, more preferably S. aureus or S. epidermidis.

Such pharmaceutical compositions comprise monoclonal antibodies that can be whole

immunoglobulins of any class e.g. IgG, IgM, IgA, IgD or IgE, chimeric antibodies or hybrid
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antigenic conposition in a physiologically tol erable

di luent such as saline or other adjuvants suitable
WO 2006k08a58mm use to form an agueous conpositi on.PEIEP2005/010260

I mmunosti mul atory anount of inoculumis adm nistered

to a mammal and the inocul ated manmmal is then

mai ntained for a tine sufficient for the antigenic
antoviesswith epeaifisity riel twe op mere @nfigens3y thatinvestene sThey gnaypaiso be

t be

o i Pt s - daar e KRl pAdt EameRe

techni ques such as affinity chrormt ography (Harl ow

and Lane Antibodies; a | aboratory nmanual 1988). 5
Mﬁﬂédsb&q'h gCﬁBnbé%a'Pgﬁtl fek & wgu Rh&RATrPdhk UtSarld &R ifclude the

vari ety use ani nmal
fusion nﬁségnowtﬂsk\e% mygwrn@ecelho(;Kgalgr ag@%ﬂk?ge"bﬂg@ Nadirg 2n6; 495;
ArﬁFBlee IQE&?HJ@ rr%'hgal I#’Aéﬁ)% SO SR' 10885, %@Vr%tﬁé*y MBnoclonal Fv

mrune g roduced in accordance wt
frqgmg@manu hw@i@mem by. seregming acﬁéltw%pt«agemsw I'tkféa' @gughan TJ et
al @2@‘? Rate Blfofeﬁﬂllﬁ@%qfwjrsﬁ)u Wornaagﬁjitaﬁtlbdﬁigs' rﬁ&dbéﬁurﬁérﬂs&ﬁor part
ol e 1 mmunogl obUl 1 ns of any class e.g. aM

humgajsed §pkaewn gethodsi neri ¢ anti bodi es or hybr| d

anti bodies with dual specificity to two or nore

antigens of the invention. They may al so be fragnents
Metlyod$§(ab' ) 2, Fab' Fab Fv and the |ike including

hybrid fragnments. i mmune gl obulin al so includes
Theapyanien assyrmefewpessgﬁ nified Pfcraﬁ'wg é*??gi%‘é’P@&"'ﬁrCBF@PﬁEO”S and
vabfAds &Ghe in\,g,ﬁloﬁn 15 antibody by binding to specific

antigens to forma conplex. A vaccine of the present

i nvention can be adm nistered to a recipient who then

%?ére@spr&:eﬁ %Pfh%%\@‘ntlbrﬁ'r?%rﬁn ‘Prg&rl\dmwmé’ke aoﬁél‘éléhéQ@Mpﬂsmg the steps
A AL B BP0 s o
phaypageuhiealily ecespéailg exinignll d be 20 obt ai ned vi a

conventional plasma fractionation nethodol ogy. The
MAKOS dipeuipger@! obulin  woul d be administered to another
—S‘U%—E'C‘[_r‘n_drd er to inpart resistance against or treat

st aphyl ococcal infection. rl;géerl nmune gl obulins of the

Theniryantiann alspe epromiassesamef @Mreaﬁra?nt o sanhyliaeogsal infection,

paPicRIEen hbsptaPdcasired hydoeomt mfectibrease in infants,
| nmune conprom sed individuals or where treat rrent i's

uired and there is no | \
This P eRgeRc SATPRB AT VaﬁC'P%Eﬁ@ﬁé@'ef‘ e g potaijpaeous to
usadnm tasenal elective stirgefy. Sueh patiests Widknpw e slate ofestedsry thaadvance

arﬁommﬁbéhmbuwmm S6REcE V\8Ined it 8Tt knowoshanel the patient will be

exﬁ%écﬁg% %L}c‘re&s%r r@pgc%%]l s H?e%ﬁé?f it’is g(e?ér%rdqgllﬁ’oct]féf@aﬂltr% vaccine

0
of de mwﬂpwﬂﬁw@@ﬁ% A IR N P e 3l Sver 16
awsitingrelentivé durigeryuare drebtedtwitsathe tmmpnagesistcomposidensoandoyaccines of
th&RantResi tive bacteria, preferably staphylococci,
nore preferably S. aureus or S. epidermdis.

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

mucosal route. These administrations may include injection via the intramuscular,
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Such pharmaceuti cal conpositions conprise nonocl onal

anti bodi es that can be whol e i nmmunogl obulins of any
web@s®3®s0g. 1gG 1gM 1 gA 1gD or |IgE, chineriBCI/EP2005/010260

anti bodi es or hybrid 45 WO 2006/ 032500

PCT/ EP2005/ 010260 anti bodies with specificity to tvvo

or nore antigens of the invention. They nmay al so
mtfapggt@gml,sm@a%rmg( QIbsupgutapReys, roptgp, Orpyfa moqqﬁ@dmlq{sératlon to the

orél)%ﬁllnlérqtbﬁg e@‘gf‘?étblg % SAQIRHrp tradyet hods of maki ng

nonocl o nt i les are well known in the art and
can include the 5 fusion of splenocytes with nyel oma

Th%%rhc%g( 5P5Ht|§5n ﬂr@'abclw Jagtifd BodPié2eRtddrf #pBmodf hich induces an

oratory manual Harlow and Lane
lmme&)roteml\{eeﬁeﬁmnseanmouhglwaq:amaqidvgvse Fdegtiests & aigalaccines.

S@@%@gﬁgﬂN tr_z(rarz/cd'eﬁgﬁﬁ|ﬁ%%§0ﬁ¢|§]€g§e‘§ﬂ§?@gﬁﬂg?eﬁﬂk %l'hg.dyl% ahd how it

is btesectedndhe amemh)@dmteet pfetpre actingrmill weigalby bq‘oa\r the’ range -100g,

ot S a5 rand?, 1HE 206° ety M BNLARBrea that

catlP PSS Wl armpraecb 1-10E QY rtéfpolyéadchendmwberel present, Jpréerably 0.1-50
preferred grocess of the inventi

ORI & b1 e SIS hip i a@%&nﬂi’%fr’?ﬁ?ﬁf&%ﬁggntgg An optimal

antitint 46N pArtiBl4E vhdtind %HHW%@.bé‘rtéFr%pﬁ | Sthdar®@fstddiés involving
i nvention and adding a pharnaceut i cal accg__gh ahl e

obégwptﬁgnerqf anRsemisdR IBTMUNee 85POR%ES I ectsy e Qyﬂn%|§rb initial

vaBORRIBRASSHECtTBhAP Jedtivel bRAtJTESEve LRbaehYhAtAis®Ins adequately
i nfection, particularly hospital acquired nosocom al

spegd%ct i ons. This i munogeni ¢ conposition or vaccine of
the invention is particularly advantageous to 25 use

in cases of elective surger Such ients. W
Althpughythe yaeines,pf fiergreseqt I é“aya?f’dg‘%'ﬂ'lsg“%by by (60"
adnfiastHHtidh %ﬂthb@e@éhb@ﬂ Qﬁccw%sﬂﬁt@ tlhé anfﬁ IDPforHﬁQ ome whbdbdi®ent of the
the patient wll exposed

PressingBreRtians Humaé@kﬁndﬁmprlﬁeﬁ £y ?Ht%rf éPwdC e ?@86%%““”“
coW\etth UNERGREMSs ted eélﬂkﬂmmVﬁﬂbﬂn@ﬁthtthabpiﬂé@ﬁlg@éla?@adaﬂl@d the

bot h, as descri bed abov Pr ef bl dul
degisi VAl NdHBReURYSIDP gurcptageus {i@ e RESRPIchSpsiave shown that

m;b&l@r\ﬂﬁ@@ﬁb&né«‘iﬂfmﬂé skih O4Hl |ﬂB§rt|\t@§|CthBG§rnGI§ stlﬁﬂlldtéwan immune
i nventi on. is also advanta eoug ? 5 cul at.e heal th
et argl

respange vwwvemgy qlse he PagPciRled ViR gEm Pigl gfvantages.

IntYAfeFinBIS/2BEIRRRNAHThQARS vacineB Qefdribee Rercinfoand b preféresd fosture of
used to prot ect or treat a 35 mammal susceptible to

the presentivyentiyy neans of adni nistering said vaccine via
system c or

The conventional technique of intradermal injection, the “mantoux procedure”, comprises
steps of cleaning the skin, and then stretching with one hand, and with the bevel 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 needle 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.

More recently, devices that are specifically designed to administer liquid agents into or

across the skin have been described, for example the devices described in WO 99/34850
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nmucosal route. These adm nistrations may include

injection via the intranuscular, 46 W 2006/ 032500
weEFan6@PA005/ 010260 intraperitoneal, intrader medT/BP2005/010260

subcut aneous routes; or via nucosal administration to

the oral/alinmentary, respiratory, genitourinary

tracts. The amount of antigen in each vacci ne dose i
ang ERe £0444,salsm thenistiniectign devisasgirserbesifor gxample in WO 01/13977

W@ﬁ ‘Use%é)%oz' QFSJS’@@?M U@slbgﬂgzﬂlds 5@@@ 91@60@5 $69,189,

In IC& vacci nes.

| |
US04, B OH. 360,85 N%ﬁ%rs%ébs 5465, 22\62“%@@%9 f1g3!Us 5,312,335,

user&’% &7, )¢ %‘W,hfs US, @%Qéefets@d UsSThEsde sHeei s COMOESE4, US
f évaccmevm |ca in the rar]ﬁgl -100

4.99156, AIS 9890860, WRSTARAbcAIA WO 1D 1837 afematye. mbthods of
intraaSrmAPRRRT At a{'grbbf thb%a@&ﬁf?@ﬁ?e%gratnaﬁst ma?%d@%ﬁvé’mlbhal syringes

conpri se sacchnarl wher e

angne¢desior 9eme§®@lgmed tpr bsa/etfc&eamry opsaiid 1/96@%50%%9@%961 or
traﬁsée?mgl st @?/554411 N6 fg%%@zf)a&gsppne@ t@Mel dWhace of the skin

or a particular vaccine can ascertai ned by
(tr@tsaazﬁraai ar E@@@U@BGWWN\(&M@VO 8@@@7%tW@r\98@80§5br opri ate
i mmune responses in subjects. Followng an initial
vacci nation, subjects may receive one or several
Wherotheeractinesief e trresest inver]ioatase yo b papunistered tathe sijgnor more

sp&gﬁcaﬁ fritd fh%zdeg%lst bR REEREN m'J‘IYSﬁ/r]fthar\/dU?ﬁ(e kb%rtlculﬁlrly a volume of

s ered by any route, admnistration
betressprabbeld. Yamtank@ 2int o the skin (ID) forms one
enbodi nent of the pr esent i nvention. Human skin
conpri ses an outer "horny" cuticle, called the stratum
Thecontenhpt antigens vibe Iskiprinieadepnal vagsines hihe PrRSgRHNYaNtign may

beegl'rrﬁglr ) Etio'rﬁerﬁmhé\y@é esabd gdudd 6 2QrARUsBlIBr v%élﬁék idbe above).

turn overlays the subcutaneous tissue. Researchers -
Hanwever, gh@aﬁeatwatof sklnjowtiaéﬁrnaﬁl vacapaschatdhe frrguiatians pa) be “low

40889 AbLbr BRI “;%{@t'eln Qﬁé' lﬂ‘“léw Rk’ mgcéfr\@sga@rbréf@?‘%%resent in as

response, be associated with a nunber
nttkefasa@cuuto |1en@| prefew@m @gé@ 5 ng parrdegerang the pelysacahadde (preferably

o LB B LTBREATE o BHGRbr DT SAGHABEBY e

0.01els qy ef sHlysabéHatide pardosenj ecti on, the "mant oux
procedure", conprises steps of cleaning the skin, and
then stretching with one hand, and with the bevel of a

AsNlet] Paref tgLtenp eidirﬁﬁeﬁ'rﬁﬁl-diahv@‘augeénsfdiami/e‘rg ofifveavacksnd foche region
et we

needl e i s insert @ 0-,15. ce .
of iechag s 1 Sl e e GoCeeRl Be R o PO Psvel
in tRefdmisi ThéQetmaivsy thd Iayadinfthe sHie locaidd @Bt?mén\dbbhts’t 0 and about 2.0

I‘OVI re to .elevate

Bt Senrfed i BaR SRBRBICP e S vael aholly vatfiEp,petween
indidwdINSndRinkdiffdrentrpaptd rap tiabddye |8 kgeneral, it can be expected to reach the
dermis by going 1.5 mm below the surface of the skin. The dermis is located between the
stratum corneum and 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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surface, followed by slow w thdrawal of the needle.
More recently, devices that are specifically designed

W eooadsasm ster |iquid agents into or 35 acr oSBCT/AR2005/010260
skin have been described, for exanple the devices
described in WD 99/34850 47 WD 2006/ 032500
PCT/ EP2005/ 010260 and EP 1092444, also the jet

A ipréfeséd osmisteitherts oflase rinemtion Gis  @xaefiiod bh pi@enting or treating

st%ééllég%cééhﬂff%{%ngo 48038 LombiRingy thE 23t adMmisterhérthd munogenic

. 5,649 912, » D09 us

cogpoglioryqrvactige &t %@‘,VQB“P”J‘EJ% 95”?"?“3@ ‘?ff’,l‘ﬁ%?fs, 466, 220,

Us 5, 339, 163, US 5,312,335, US 5,503,627, US
In 8 pRSidrédlémbodimbntShe pafidflis a¥mithgbéctivs6urgely. 4, 790, 824,

US 5 4,941,880, US 4,940,460, WO 97/ 37705 and WD

97/13537. Alternative t hods of intradernal . "
A Gy areiead e1boBimenh el s PRI 8pise &f 5T inpopnie pejgRositon
of cthavieméntionaln $her inmapefactusedofneewasiie & tieatmeak or prevention of
stég)%?k%t%al ihREtidtAdrl disehb &, prsTbiav R mosOsurgsry sthpkpoeicosisnfeshon.

9/ 27961), or transdernmal patches (WD 97/48440; WO

98/ 28037); or aPpIied,to the surface of %%ﬁ s%%n for S
Thetterm StrRANMRFOGSA! NfERHAIL BPERTRRATSS BTG GRUREF B/ 8rgys and/or S.
epiBrARils2 803 7 pthell Osteifeiocobeal vsicainn empablet bk qaueisgninfection in a

mart8iHd, BreréaRly hGmBE nastm ni stered to the skin, or nore
specifically into the dermis, the vaccine is in a | ow

liquid volume, particularly a volunme of betwee out
The. teBnsniCoBRESING "2 GRMPrise; ankle CRBPIISERt NYPINAe i‘fﬁ@%dw}gﬁg‘vemm
to DK IptiSkalll RULAMRELIB ith AK€ RS “Snsistiey B £BEMist oMVt ‘comsists of,
may be Simlar to conventional doses as found in
respech bl JTeNeaY InGi8eed-nes (see above). However, it is a
feature of skin or intradermal vaccines that the
formul ati ons may be "l ow dose". Accordi ngl_é/ the |
Allyetarences ahpaigetaprlieations Gitasowithin {igpatprtsSPSFIECaSioR AL ingprporated
byrefes@ek hereims little as 0.1 to 109, preferably 0.1 to
5 g per dose; and the polysaccharide (preferably 20

conj ed) antigens be '
IR 15 YRS il G S B FeiSsis s By MG BRIAGeare set forn
THeet gsamgidbnareder pueposds stillustatiansarndy, hed efemnot thiee censtrued as limiting
th"intragﬁrnal p?wigeré; Qﬁans delivery of the vaccine

¢ °PRE MEJIERYNSY AN E i s in the skin. However, the

vaccine will not necessarily be | ocated exclusively

25 in the derms. The dermis is the layer in the skin

| ocat ed between about 1.0 and about 2.0 mmfromthe

surface in human skin, but there is a certain anount

of variation between individuals and in different

parts of the body. In general, it can be expected to

reach the dermis by going 1.5 mm bel ow t he surface of

the skin. The derm s is |ocated between the stratum

corneum and the epiderm s at the surface and the

subcut aneous | ayer bel ow. 30 Dependi ng on the node of

delivery, the vaccine may ultimately be |ocated solely
or
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primarily within the derms, or it may ultimately be

distributed within the epiderms and the derms. 48
wWOD0B0GHNO32500 PCT/ EP2005/ 010260 A pr ef er r edPCT/EP2005/010260

enbodi nent of the invention is a nmethod of preventing

or treating staphylococcal infection or disease

conprising the step of adm nistering the i nmunogenic
Examptas ti on or vaccine of the invention to a patient

in need thereof. 5 In a preferred enbodi nent, the

ExBfbletNEonstruditil df P nfd RFHipY&sREcB@bihantbrbteinsher
erred enbodl nent 0O € Tnvention is a use of the
I mrunogeni ¢ conposition of the invention in the
Angﬂﬂifcture of a vaccine for treatnment or prevention
St aphyl ococcal infection or disease Preferabl
Appeopriatey rigaifigtion: a3ies| soepeaiedi Artactqligenuclegtider, sreciic for the
stagﬁ%}lé&g%él%é?fec%erhﬂfe@%ie@fbna@%%ﬁlﬁ@aﬁstﬂé POR E}:ﬁbditfé:ﬂ into the E.coli

aur eus and/or S. derm di s and ot her

exgpa%mplaera@d&métﬂ PEPRE-WHyahhat epf%wpwe be 1FRRIGEPAS Hfusion
prdfein CBRERA I%;rb?(HleBG %ffiﬁftyamrbﬂmﬁlég%hfﬂ iR at tHON-TGHC-tepiiius.

conpri si conpri se conpri ses" herein are
i nt ended by the inventors to be optionally

Thé;éhﬁﬁekstégeﬁme‘?ew th the terrrs "consi stl ng of', "consi st
consi sts of' ective

st e A 3 e REIES A GATEATCAT i macay  ans
é&A@c#ﬁﬁmmﬁcmﬁmmw are incorporated 20

ref erence herein. hi s invention may

Ebp8 bet ter un@epﬁQﬁﬁP\TQ(E@C?@ﬁQT\ﬁTﬁ@T%T%AQAEGﬁt and
5’éthFAAGCTfh§@"R3@MﬁRA@@A¢WGfr% -pur pOS es of
ITTustration on are n construed_as
G 11 ot he Db AT GRS T oA TR TER TRRGCAARSY 25 and
56&%@@%&@?@&@6%#@8&@@%@1%@0 Exanpl es Exanpl e
Construction of Plasm d Agéess Reconhi_nant

anp/e»tel ns— 5 A SCp@rQ%AT%/b%% EAACIGLAAGTARGGBt es  and
5 CNEANCETEETATE OT PTG BORTTE EPtTTdRRARIBeCi fic for the

st aphyl ococcal geneggerm tted directional cloning of

Sbi he PCR product i Ar8SERSAH CACARARSEABR THE i d and
5 GEARSHGEACTIRTIPCEHEAAT AT AATARATTEAD-OUl d be

9 RO e T T
5'CCCAAGCTTTTATGTTTCTTCTTCGTAGTAGC-3

SdrG - 5-CGCGGATCCGAGGAGAATTCAGTACAAG-3 and
5'CCCAAGCTTTTATTCGTCATCATAGTATCCG-3

Ebh - 5-AAAAGTACTCACCACCACCACCACC-3 and
5'AAAAGTACTCACTTGATTCATCGCTTCAG-3'

Aaa - 5'-GCGCGCCATGGCACAAGCTTCTACACAACATAC-3' and

5'GCGCGCTCGAGATGGATGAATGCATAGCTAGA-3

IsaA — 5-GCATCCATGGCACCATCACCATCACCACGAAGTAAACGTTGATCAAGC-3'
and 5'-AGCACTCGAGTTAGAATCCCCAAGCACCTAAACC-3’

HarA - 5-GCACCCATGGCAGAAAATACAAATACTTC-3 and
STTTTCTCGAGCATTTTAGATTGACTAAGTTG-3

Autolysin glucosaminidase — 5-CAAGTCCCATGGCTGAGACGACACAAGATCAAC-3’
and 5-CAGTCTCGAGTTTTACAGCTGTTTTTGGTTG-3'
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10 The primers used were: Al pha toxin -
5' - CGCGGATCCGCAGATTCTGATATTAATATTAAAAC-3' and 5

WEBOANESTN TTAATTTGTCATTTCTTCTTTTTC- 3" EbpS - PCT/EP2005/010260

5' - CGCGGATCCCCTGGEGTCTAATAATTTTAAAGATG 3' and 15
5' CCCAAGCTTTTATGGAATAACGATTTGITG 3" CIfA -

AubolyHECOamIEdsACT GAAARTAGEFTIARFPART G A AISIT T ACTAAASAEG  and
TTACTCIG GAATTG GTTCAATTIC 3’ FnbpA -
5 GCCEETCEARTIAAIAMART HGERTAMEPMACG 3' and 5 C C CAAG

|sdA' ITTALG CI 'd@%f@&&KTé@%@\@AGA%QGé*PACGAACGCAAC 3 and
- CGCGGATCCAA G GAAC TG CAG
5 WT@TWWTWWEAQ‘?A%W@ 3'

IS8 COCARGCT T e IRt oRthigaTITes and 5

GAAGCGABGATAGENGRABBAAGBABTACGHTEG3' and 25

GCTTTTATT. ,
MI%PI‘FCOA‘AE e ACTCACW&F&%CE?BAAGCGAAA 3 and

5AGBAGAGT BCACAGUGATTEMGCLTTERAG33'  Aaa -
5' - GCGCECCATGGCACAAGCTTCTACACAACATAC-3' and 5' G CG
CG CTCGAGATG GATGAATG CATAG CTAGA-3' 30 IsaA -
THe' PCRATQIATCEaAGE TTADNATCACTNEQGEBALARBTON GRTTANGEIEN) using

To%q 8 &E@W?@Wm%nswrﬁh intermediate

coBS1TUCT WEF CBAECATAATIHEAUTIHACIONNGING- 81 exphessidnywdctor. Transformants

o A S o eI RERERARA TERHESD 3B/, Graiss. Following

didgestiGAGT CIMEAGTUSK TOAGKESCEETIN WRSENRA(GzEd by5avBe gel electrophoresis

OSBRI T RO R RS s

U\ il GBBEETCEHE TETAFATOPBIESEANGEOGIBM bromiiia staining. A DNA molecular

o SRR AT gy s i vo

te§' samhIEEGNOGAREATSENTIGASTIERETDEASTRAT NG INA fragments. Plasmid purified
from selected transformants for each cloning was then sequentially digested to completion

with appropriate restriction enzymes as recommended by the manufacturer (Life
Technologies). The digested DNA fragment was then purified using silica gel-based spin
columns prior to ligation with the pET24d or pQE-30 plasmid. Cloning of Ebh (H2
fragment), AaA, IsdA, IsdB, HarA, Atl-amidase, Atl-glucosamine, MRP, IsaA was carried
out using the pET24d plasmid and cloning of CIfA, SdrC, SdrE, FnbpA, SdrG/Fbe, alpha
toxin and Sbi were carried out using the pQE-30 plasmid.

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 pl 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::DE3 electro-competent cells according to methods well known in the art. Following
a ~2-3 hour outgrowth period at 37°C in ~1.0 mi of LB broth, transformed cells were
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GAAG CCATG G CAG CAG CTGAAGAAACAG GIG G 3' MRPI
5' - GATTACACCATGGT TAAACCTCAAGCGAAA- 3" and

WO 200GEBICT CGAGTGCCGATTGTAGCTTCATT- 3" 10 The PERI/EP2005/010260

products were first introduced into the pGEM T cl oni ng
vect or (Novagen) using Topl O bact erial cells,
according to the manufacturer's instructions.
platert en BdRger ®latesopaitaining ampicillim 00 leg/mamd(qré@eamm Qug/ml).
An%B{Eererb fHc d@H |f‘??ﬁ@rs@®§ﬁd?1n PISRSS Vidre induBAe Quemighsat 37°C for ~16

con nin DNA insert were selected by restriction
hOQﬁzyW@lvmm ﬁawanﬁocpqlmweredplg%%q Wi stefile. sagiipicks; qidoysed to

F hlidtu aﬁéﬁééh% W/K@Hﬁ'p)é%&dasmlella&% 0‘5@ n€€B Ap/ Kan broth culture.

ectrophoresis 15 (0.8 % agarose in

Bom Ire-patch piefes @mm tmm cudtwef wee ineyoRtc AFFRIgtAt e In either a
sta\ﬂdgﬁhé@?jg}rzﬁﬂate%r (?l Wa'téP'Baﬁhf h@riho&e&ell based PCR analysis was

ectrophoresi s an |um brom estalnlng A DNA
emnidyed Uioaverifys tha tanaf@dnards (contained JhaPNA [ipgest. ~ Here, the ~1.0 ml
orBAEIR LGRS AURCHPRSE b1 OB ibopay e o
celBNAcollectedrebyt scenrfugaion) ipupi Beednanty gpirroeeiiugg (-3 min., room
terhpé\'gﬁfré) rI1BhE X n@r TRECHI gén@f‘\bvé‘&swéénéébﬂﬂ ~200|H @nktealk |V\)séter and a
stéd to conpl etion ropriate restrictio
~1@nlza}llnsst ussd rt@@@gmaeéowmﬁh@lmﬁpgdﬁaww dontaining both forward
an!i%bg} lgw'pf?fﬁ')atlon Pfr‘mgr'sg?ﬁé FhtiaPb¥ed §&tHimation\step t\/\h\@ﬂncreased to 3

u5|ng sili1ca gel -based spin colums
muhutgattcp emsum thermaldigsentipncpf de pagtertsh colis0 l@eraépgﬁf H'@S'B\d DNA.
Ar’ERl?l 58el Qﬁéﬁgﬁﬁﬂél)cyclé%d 4 §§i&jclé 3?‘}59 s@ﬁrtﬁermal amplification profile,

am dase ucosam ne, P, was carried
i.e0 95°Cis HPREC 196- 5;§E@24@5<?§l 43 d1rarmd \ﬁ’Pr@nP?ﬁj’ §r appfify the BASB203

fraﬁg{egt frol thre | C?F Bg%nsfgﬁiﬁ:ﬁt FQt%ple§| HoRowiR§ tﬁé??hlaﬂarﬂﬁlﬁlc&hjn a ~20ul
carried out using the pQE-30 plasmd.

alipeeichidhe eactsn wmﬁ@%@eérb.\/v@@me ge*ré'eﬁm&mfeé'st {08 % agarose in a

Tr%%%ﬁ’é EP‘?AR#R@WLQfeﬁEWfr%m&@v@Qa \leIahEécﬂB\} UVnIIumnﬁatlon after

sim ested to conpletion with uI;\approprl

gel eCHORTOTSHS ASiaEM BAMiB T BRNEE APYA SRR 76 Sascar (1 Kb
laddEr! elﬁi% ‘Fgchhaﬁ%lgé)gﬁa%t QetiohRSHEBEY 1 faPalleh it [Héﬂ@ﬁteﬁamples and was

vector was us rogramthe ligation reacti
u%ﬂat@daﬂmnatqah@sme, ggﬁh%ﬁ%g&qugﬁ (Tieg@formi@tsh%atr g5oduced the

eXpeLed s_ri‘lé%t ﬁ@ﬂsﬁ)rloﬁ\@ést wef8 QéMhtlhéld LB estlns, ch@eﬁnlﬁgNaf er’ot@rd expression

usi ng e (-2.0 units / reaction, ?
comeisimiol Bxgrassion @ﬁuC@U@t”'ftﬁ sifajes wpgea%hearﬁfra'yée?) Ifgr g dnducible
ol &Lich®r [dBRBIARBARRA( PREPA) or  BT21: : DE3
ro-conpetent cells according to met hods wel |
known in the art. Following 35 a -2-3 hour outgrowth
period at 37Cin -1.0 m of LB broth, transforned
ceI I's were 51 V\D 2006/ 032500 PCT/ EP2005/ 010260
: 4 1P GBS AMManEs- anpi ci lin (100

AR ﬁﬁﬂugﬁ @H%S’{rﬂg g ﬁhr@ %Qgg Was indfidtdd Rid & 92881 Brlenmeyer

e ec I on ates were | ncubat ed
fIaske:onﬁagng 225 B S B AP/Ked brabLang. wasnariown il 87 “Spwithkeliaking (~250

rp{ng O RS I tbialy habhdd 1053 660 bE-3.8ANMiE Iy sHade URedily about

1.5 - 2.0 hours). At this time approximately half of the culture (~12.5 mi) was transferred

to a second 125 ml flask and expression of recombinant protein induced by the addition of
IPTG (1.0 M stock prepared in sterile water, Sigma) to a final concentration of 1.0 mM.
Incubation of both the IPTG-induced and non-induced cultures continued for an additional
~4 hours at 37 °C with shaking. Samples (~1.0 ml) of both induced and non-induced
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"patch" inoculate fresh LB ApR/ KanR plates as well as
a-1.0mnmM LB Ap/ Kan broth culture. 5 Both the patch
w@bk@bez2send the broth culture were incubated ORET/RPIINE010260
at 37Cin either a standard incubator (plates) or a
shaki ng water bath. A whole cell-based PCR anal ysi s
was enployed to verify that transformants contain
cuttyres mrre ferved afteftne indugtion perpdAnd thg, &'l C@H?C*%%b)t\ﬁ?'?{anga“O”
in & ﬁﬁctﬂoé‘eH rffdb"eeat"‘ﬁ:%mt e?fg)%fféiﬁr'éet@r 18 indited. r'I‘ndlwdual cell pellets were
an

| éne tube cells coll ected

sugre&ndpﬂ f'rlug'épiilo?f sterile, waderk theRnmixed MiBetit Pﬂ?ﬂg’@'%%oh?% Laemeli
Sd@pmﬁiosatnﬁiﬁ’&ﬁf@r 'ébﬁtamrnbz& H@Qab@o@%ana hﬁw@@béedﬁﬁ'bbﬂihg Wager bath

suspended I n - steril er
forat3 gubto G@Wrﬁ@r@e@g r%ﬂﬁabvolsmsa ﬂﬁwmof»berm% Qﬂe% IPTG-induced
anﬁezﬂ?élt | R-iFQRLE BEINAyRAEN Wt Witaled 2610 I BYSICER  12% Trls/glycme

fication priners. The initial_ 95C denaturatio

anp

polyeeylamzide peld samdaick Mini-gels hoveq: (Thedpdised aﬂ“ﬁé}oﬁaﬁ‘duced lysate

saFHpTﬂs Wg?é)rélébftrobﬁ’@reMtt@dét@r wih |&e§t9ﬂe$'rﬁ§l@é‘@lbpﬁv ht markers
Model 9700 thernmal cycler an

(Ss@BIueycN@vem hirsder sgaapentiearinBPndiiapri ¥sincatd SHNARGH |SP§/T ripéglycine

MRS i T

brrthaatn ugr Rﬁﬁ@ Sighade sandréano ﬁgm%etprﬁaﬁuaéﬁwﬂqufhé'i’T%wduc'ble

r&em%@p‘fhe ?édoﬁél‘@&l Wis &iB&rdbRAel At é(\’ﬁfé’D@nﬁéMBr%ﬂe *@0’ 45 micron pore
se gel el éct ro%hor esis (0.8 9 arose in

Sizfy |N§yg>@efpgrg r@am( ABSing @f BigRad rpt,ea@ r}lehlpgm%p@aratus and

To\é\{bﬁﬂalrﬁe‘ﬂ%om&d}%)' IrAndRMBHePN BibéiRg of Bhe membrane and antibody
ectrophoresi s and ethi di um brom de stai ning

A DNA
inGrbptiNs| were Sesfermechaererding to methods walh agwn i %h@ art. A monoclonal
anli8&ds ‘{’Ilhgﬂ' ﬁﬁlbowa%"%{lv@@ by %R‘Jé%&ﬁ eBbit Bnﬂﬂﬂfo@lsé Bhtibdldy Bojhigated to

test sanpl es and used to estinmate the size

of the
HRIERQAGeM) cwere tﬁean@f eRHERtEe RSP RfiE ddentife of the recombinant

proRReafiSchisatR JTHR BitRAiCntibEdyerebElRB Iattb@dvasadHid\at Bing either
containing a protein expression construct. Expressjon

anp| ABFi dn & AURRYa r 8F nYSIO®r EYPerEIM amdihy ABe Aspersiham  ECL
Chbnﬂ%ingg&m@gw{&ﬁy on of reconbinant protein. 25 C
Expression Anal ysis of PCR-Positive Transformants. An
al i quot of the overnight seed culture (-1.0 m) was

'%Mgahatpegduam&ﬁe%%nm.na{tlﬁawer flask contai ning

an bro and was grown at 37 Cwth
Bagtegial $iiain - 250 30 rpm) until the culture turbidity
A F&%ﬁ#ﬂ%@n@@f&%n%ﬁram%f% cbli %5@%%&0&{&%@ ékéfaléﬁild YQE30) or

about 1.5 - hour s At this tinme approxl natel

BL4: PEéfCON?é"’éﬂJIP{aéFT@ P I%%equ'%§taf>fwéﬁ@ﬁ%ﬁl rREpteint oW%§ used to
préQRBNREI Ad3s Fr plififtakioBteSorRbifs R pRIleid! T econbi nant
protein induced by the addition of | PTG (1.0 M stock
prepared in sterile water, Signa) to a final
mé&gpcentration of 1.0 M Incubation of both the
“TPTG i nduced and non-induced cul tures continued for

Tf@d@fme%ﬁ@n meglium ugedsfos the praguetiopjof W@H‘Qmaﬁbpmﬂhﬁ?%t& of 2X

Y'I( bﬂoﬂ@ Q:Bntlamirg} OIg.gﬁﬁldA@%ﬂdBQBt)'MPRﬁl\ APRfoWRA was added to
2006/ 325 0 PCT/ EP20
medium for the fermentor at 0.25 ml/L (Antifoam 204, Sigma). To induce expression of the

recombinant protein, IPTG (Isopropyl B-D-Thiogalactopyranoside) was added to the

fermentor (1 mM, final).
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cultures were renoved after the induction period and
the cells collected by centrifugation in a

worR@esossm ri fuge at room tenperature for -3 m PCIE/EBR2005/010260
I ndi vidual cell pellets were suspended in -50pl1 of
sterile water, then m xed with an equal volunme of 2X
Laenelll SDS-PAGE sanpl e buffer containing

stiorefeenspinanhproteids] pl aced in boiling water bath 5
for -3 min to denature protein. Equal volunes (-15pl)
of both the crude I PTG induced and the non-induced

_QﬁmﬂmMere | oaded onto duplicate 12%
v?ésgg%fdrédnst aPRay %%ﬁé’érﬁﬁh&? of8mM JanBmMihe Néutire was grown for 4
Novex). The induced and non-induced |ysate

adélamﬂl ourselTbe eulske M@sﬁmr‘eg@”&ﬂfv@%%%POWRrﬂ f?frlé%multﬁédand the
pef@?'m%%%ﬁfsg&‘ﬁde@hﬁ gﬁ@édﬁ%fébuf&esﬁﬁw@QHWGKHZPOd@H 7) including a

conventi o condi tions using a stand
praseseTrhikipgtagkiail el iDsampip wag seipsted tq BearkBIEssyre IMS@\MSH'@ 1500
baEbt%%%JrQ Ktﬂqgﬁsz ﬁfter%ﬁtrﬂ%atléﬁ\@ﬁ)r ShFhinGEs Wl {4060 Fﬁiﬁﬁﬂﬁé Supernatant

e R250 (BioRad) and then dest ai_ne

wagiresgavedzier fusther purm@anﬁmcmaﬁlénfasm@@éﬂ% OSM.-Tihe S@\@@Jﬁwwas then
o84 oﬂ’%ﬁ\llgll'ﬁﬂersﬁ’ib(b(ﬁ{tf%ltﬁﬁﬂ Phé?nP VQFNﬂﬁﬂNrr@dWQ(a%eﬂﬁcondltloned in

m cron Sl ze, Novex) f -2 hrs at 4 Cusing a
508ivb KAdPRNKHRP O eodth . IAft%I|Qﬁ¢ﬂ91@eé|§H‘@|‘9at“ﬂPs°%lWH” was washed with

Buﬁﬁ%%n@rww bHT, 2(5)3N@Natd'l aﬂﬁ/f) 8lyceh 1S eluf%I tQﬁJIﬁU Heot6ih, a step

ane and anti body [ ncubat| ons

graskent oyareerdawbeieddifierento pm@@w@a% ofubufferk® d@ﬁM ﬁlaﬁﬁgoérl?m 0.3M
NGl ”Wpcdlﬁ@ I an@¥oorRini Gﬂ&a)%&etédaee% bufit! AWEHe l?))’o rtion of

second it anti-nouse antib conj ug ated to
buffey B@eaf:) grawéalky ingeasadolresntd’s fe t1ﬁ%/oe P@E%ﬁ@ﬁ“%&'uted fraction

co?l‘%@ﬂ?‘ lide }_F)rofeh? Wé&eOmBhIBAN o rtbRidN -an¥ Slafjskd ahdgamst 00.002M

nti-H s anti body reactive pattern was achi eved

KH2POHKBTRPepH7 dh1NaChsol ubl e substrate or using

Hyperfilmw th the Amersham ECL 20 chem | um nescence

system Exanple 2: Production of Reconbi nant Protein
Thigawetaed was ssedtnpusify BEANBArRakdAelsaBebaii Mtlgiycosamipe apd alpha
to%r?.' i ML5(pREP4) containing a plasmd (pQE30) or 25

L21:: DE3 containing plasm d pET24d encodi ng
st aphyl ococcal protein was used to produce cell mass

urlaer derfnb%ﬁdl%hSOf reconbi nant protein. l\/bdi a The

er men ron medum used for the production
|PT@C\M?ﬁJ|aﬁ@\¢ﬁ ab@ofiral rropeerdiadier f om'\é)@”dsﬁ‘quu'Wf%t"Ws grown for 4
ad(ﬂ@bﬁéi%u%oﬁ'h@'dﬂllt@@ v]&@%ﬁ@enﬁ%g@ﬁddtcﬁodiﬁrpﬁﬂfdﬂmﬁﬂntes and the

foam was added to medi um f or fermentor at
peMt/maS(rAmqpp@gﬁﬁ |g@@os@]a§q@gﬁer@ml\4d{%\g% m94&ﬁ 6} mcludmg a

prcStQSse |Hﬁ8i9f‘@édﬂ?d’]t TR Qérﬁble’wés%-ﬁgje(:ﬂeaQ@F%h r;:ressure IyS|s usmg 1500
D- Thi ogal act opyr anosi ea was added to t erme

ba( pragsyref(i HEINg). Affer pentrivosiaaiesel TesteEph (R8P0 TDEDS ‘pelet was

washed with 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, 0.1MNaH2P0O4, 0.5M
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Production of reconbi nant proteins Under native

conditions | PTG was added at a final concentration of
wdapddbasasod he cul ture was grown for 4 5 additiPCHEP2005/010260

hours. The culture was then centrifuged at 6,000 rpm

for 10 mnutes and the pellet was resuspended in

hosphat e buffer (50mMM K2ZHPO4 P H i | i .
o il s @ o B kUi 0. HS255H p M C!, U Deres, o1
595%}1&6&#&1 £ Qskr SRGh (RAIMREHLROL Y BI5M WRICNY0. mmomsbam 4.5). The
ressureé}i 2 runs After centrlfu at|

reqerinass Pretein wap olytad M feccol{mybAwEDAR ewgﬁ P%g%fr%’&d E. The
deflﬂﬁreﬁufetc&%bmﬂh'tr ﬂrEﬂeﬁﬁéduﬁH‘b@Q@lutﬁ\kﬂz@d |N\@5‘soﬂ£ﬁdﬁde%ﬁd of ﬁrMa For this

e sanple was then 10 | paded on a&ﬁé
pum@sg,rﬁlﬁnp%qq@r@tean coptaiRgRin wl%eﬁwéﬁécheéﬁ'ﬁﬁlytdl g qgﬁmst 4M
ure%ﬂwmm oKHRPEHs-RYI, HH7AF, tar ubeaaditng NAHRPRTILEM Tris-HC|,

pHp':f.r? OC%VI gmlm@pnd qg&g&%@y}%ﬁgﬁg Bﬁﬁ(‘ 00 i% E@%ﬁo% aanmne

a step gradient ws used where dlfferent proportions

of buffer B (0.2M NaH2PO4 pH7,
Tl PepoMas NGC SO Ro 4R a9 MAE chahi REL+ FTERAr Ph Aamidase
an'grtg%Aoroportl on of 15 buffer B was gradually increased
rom10%to 100% After purification, eluted fraction
containing the protein were pool ed, concentrated and

THe ;ﬁ‘ﬁrﬁ‘fé’cﬁ ﬁro?&?é Néfle AhaRedMpy ISHPERGE2 Hﬁ’@"re@thﬁ foPodd Motein purified
. i's method was used to

unngwtlvwew'tMﬂ a'em%@é@&ﬁ%ef‘%ﬁgte@w Bﬁ%{'edwd?f fﬁ"“”ﬂﬂ&SPd'“mS

(SR AN, if PIididsi P& 4 PTG was added at a final
concentrationof 1nM and the culture was grown for 4

addi tional hours. The culture was then centrifuged at
E)éﬁﬁﬂ@Brmgbéerorlef Pblgseschafides he 25 pell et was

resuspended in phosphate buffer (50 K2HPO4, KH2PO4

pH 7) includin ote sel C t
ifAli reRRSCasRscroRg o ue AL FcBs CHRENYJfele.R Ry 538 003
922500 bar pressure ( 2 runs). After centrlfugatlon for

30 mnutes at 15,000 rpm the pellet was washed with

Ty@eg)fzﬂ&?tgﬁe glﬂ%} €L cchBGdddir B Sxitadb i 6A-S. dlHBuS BTBERriBESIN Infection

ns at 15000rpm and the pell et
ang@mugty, "% 63%M urea, 0.11M NaH2PO4, 0.5M Nad ,

30 0.01 M Tris-Hcl pH3 and kept overni ght at room .
LTtAE Bpextatiet efronT Baphyoguicei swdesosihed irf Gigolkr Wy et 20Eur. J. Biochem.

: { #HbofheetHDEE R MRAL 20815 163)|30eg0ed
(1?%%)%?8?? eorr]aggrglgérfbggtl oﬁ T%e sa*r{tgl e was then | oaded

Affiafign o 5eRT L BIME Shed i n BM urea. OA M Nat2POS
0. 5M Nadl , 0. O%M Tris-Hcl pHB. After passsage of the
GBS IS 4P iR R B FHEP R phihlgpocharc

coﬁberﬁ;auplh-hs&v@watdmbrfailrthé:sQrSNper ard |s(bemN€NNé?er¥?®43nd)5r5Mnl

From a 100 mg/ml stock solution in acetonitrile ,CDAP (CDAP/PS ratio:0.75 mg/mg PS) is
added to the polysaccharide solution.1.5 minute later, 0.2M triethylamine is added to
obtain the specific activation pH (pH 8.5-10.0). The activation of the polysaccharide is
performed at this pH during 2 minutes at 25°C. The carrier protein is added to the
activated polysaccharide in an amount sufficient to give a 1/1 molar ratio and the coupling

reaction is performed at the specific pH for 1 hour.
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WD 2006/ 032500 PCT/ EP2005/ 010260 Nad, 0.01 M Tris,

pH 6.3), buffer D (8M Wea, 0.1 MNaH2PO4, 0.5M Nad ,
wW@2@8/082500 i s, pH 5.9) and buffer E (8M Urea, BCWEP2005/010260

MNaH2PO4, 0.5M NaCl, 0.01M Tris, pH 4.5). The

reconbi nant protein was eluted fromthe col um during

washes with buffer D and E. The denatured,

reconbi nant protein could be solubilized in a solution
THERMAE ?eéaﬁows%gen&fée itRighychelb 3OS RUted N LW Sl gueaightat 4°C.

cont al ned M ur ea vvas successi vel y di al yzed agai nst

AM urea, 0.1 MNa2PO4, 0.01 M Tris-HC, pH7.1, 2M

" i1@aiol uSingSr $€hacryP5b0HR gelGilthdton column
e C%ﬁjﬁ?%gggﬁé kb hratesy KzHgmggw 0. 150 NaQl |
qu'“Bﬂ@FQﬁ’rVwW%M NaCthi s net hod was used to purify Ebh (H2

fragnment), AaA, SdrC, FnbpA, Sbi, Atl-am dase 10 and

| saA. The purified proteins were

anal yse(
Thehearbelrate. arer PiSkRY seBleetsnop it Pl asisor aracseemned The

coﬁﬁg%g'é?gspcfo?édpgﬁd t@riid Filtéied 6N& DrOLMI BteAliting nRehbrane. The
er denaturing conditions (Sd rcgﬁare shown in
PSP igin eatigs éihfbe&OHJEQ?tER&PﬁP@O@S PESSH I of
Pol ysacchari des PNAG is prepared as described in Joyce
et al 2003, Carbohydrate Research 338; 903- 922. 20
Chlayp@teesam type 8 polysaccharides are extracted from
a?? %gﬁ %‘ac‘te ?sscr%%&érlsbg fbr betélﬁfaﬁG bbl%bccﬁéﬁije' doRtent.t Y

is extracted f

Tf@t@bﬁﬁ%@ﬂ% POfﬁ%ﬂtdﬁe@é?%%bY femResereol \ﬁFt %’id the peeigin cgntent by
thc,BLQWrIS}%@t Tr?e5f|r(a9-|9§/$’b rla@@(w/v'@)ag deterrained B tHel raslofi the bricahirations.
. 2001; 193; 393-397. Activation and
coupl [ ng chem st ry Nat i ve pol ysaccharide is dissolved

RésndmgMMQﬁtehp(ﬁwﬁeps) The optimal pol ysaccharide 30
concentration is evaluated for_all the serot

THeo ApBBIRTLAT A0y PRYSBRASIMID CRABHNOSIES 1y HaLs GEup in the

poRf3 H&h‘aﬂ&‘e 'dﬂda@ﬁgpn(ict!lhbﬁ%/@% -ByeiaNg/ |E$bé@técp The7Residual DMAP
i's added to

Og? acchan%ﬂ$ %I on.1.5

qwmseiepeamed by aapesific aﬁ@wd%' I Btain
the specific activation pH (pH 8.5-10.0). The
activation of the polysaccharide is 35 perforned at

Frehlpglwsalcdlaflwgcozlteﬂtrmges at 25C. The carrier protein
is added to the activated pol ysaccharide in an armunt

sufficient to give a 1/1 nolar ratio and the _coup 7g
Thedfeast paysarehapide tontertdnaoniugates sertiaf #C piptersa 71dewaar3 Cis

de?ermv\%dzo%otﬁ/ g§ge§98aﬁgytﬁ%0§é/r %Q@aﬁ@n with a-carrier antibodies and

saturated ammonium sulfate, followed by a centrifugation.

An o-PS/o-PS ELISA is used for the quantification of free polysaccharide in the

supernatant . The absence of conjugate is also controlled by an o-carrier/a-PS ELISA.

Example 4 Formulation

Adjuvant compositions
Protein, either individually or together, from the above examples maybe formulated with
the staphylococcal polysaccharide combination and as adjuvant, the formulation may

comprise a mixture of 3 de -O-acylated monophosphoryl lipid A (3D-MPL) and aluminium
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Then, the reaction is quenched wth glycine for 30

m nutes at 25C and overnight at 4C. The conjugates
w@e®@opsespd i ed by gel filtration using a SephacP@l/EBDO#R 0260

gel filtration colum 5 equilibrated with 0.2M Nad .

The carbohydrate and protein contents of the eluted

fractions are determ ned The conjugates are

hydrawide eF iof 8 fie |-Degcytatash menaphospheryk lrid 1A é?%"ﬁgniﬂdaﬁ@m'”'um

phddihat c?P ¥ %rUJI'{APL "bn@ﬁ:tr'@@ﬂ Bpﬂo'ﬂgll)ﬁﬂnédigim/vﬁte?fe@rﬁﬁ’éi@‘t I Soptionally
are determ ned Char acterisation: Fach con %osgshate

formulagerhwitic eholgsiasel. %alurﬁmm?fﬂt AHPRE: EEﬂf‘ifé%hfé‘Wﬁ?'n'H

content. The pol ysaccharide content is nmeasured by the
Resorcinol test and the protein content S Lo
3D:MBL; isTashemisally peioxified éarmo?wmhppe,o'm@?%ﬁdﬁ EMM e Gram-
ne?gt%(p)ag{e”%@%,mggnﬁ,{,@gbtgns 15 Resi dual DMAP content

The activation of th ﬁol ysaccharide w
Exggmntﬁtneﬁ‘au% ah GSfa i QQ"@%‘SoDﬁVq ANPWE th?ﬁo?‘?xé’ﬁ’écﬁ%ﬁ‘?'&%d with
vafiold \Eh@rés(s‘fro LTBRIBHCBS AR tRY Rirfdr) aridsa TH PEHaTeEeIIulBAnmunity.

I esi content i1s determned by a specific
assay devel oped and validated at GSK. 20 Free

QA Vis JRE RapoHS pGr‘ﬁ’l'éHEfFHm é(@udeTé?&af:trcﬁ Qh@@érl(%ﬂﬂ@"'@ﬂnll&j@ Saponana

content on conj ugates #g& at 4C or stored 7 days
MGRE e, Weigle s nd PUORT  Hh ERAY it 2giypigs realh Antigpr-speii

Iyrgﬁm}‘%gnﬁéré’tfbn‘@nﬁrtﬂ_s(iélgé\}e‘?éi affgdrBodi es and 25 saturated

nium sultate, followed by a centrifugation. An
a-PS/a-PS ELISA is used for the quantification of free

VREhY SRREHH 48 dnigéhef tt%'ﬁﬁérﬁl%%ﬂntamﬂ@%@fﬂ?@% atim may be

Conj ugate |I'S aI SO Contro an a- Carrler/
Premrein 2geloBR U bendasatbetin eSS0 & 9808251 ons

EXEEF%QMQ eﬁbm atl Gk \idlbdtdly have @@ﬂ@{slﬂﬁfed 4 elean §ymergistic effect

ove exanpl es maybe fornulated wth
of wa@wtl@f@o@fcéﬁ) '\b"d4 98 &edrindhe mp%pf B(p{(ha{}yg\o&gl and TH1 type

ceﬁ\?éruimne rEgk%nfsé’g NYA&HeQRoRBing3sh &RIFBH isEéh antiel$ feedescribed
0- acyl at ed nonophosphoryl lipid A (3D MPL)

in I8H7R0UH-ni um 56 WD 2006/ 032500 PCT/ EP2005/ 010260
hydr oxi de, or of 3 de -0-acyl ated nnnophosphoryl Iipid
A (3D-MPL) and al um ni um_phosphate, or d/
Thesgiwapt eBHIEIONYIS CAMARSES| LS E&%@"ﬁfﬂr?”daﬁ?d'a'e”e and of PBS
cofl dur%“ﬁké% 80 9% gmLRlied Md dmabieh eérhgrrséld 5°@eq@|ems 5t WBopherol
salt "al one, preferably alumnlum? ﬁ
0.4% Tween 80 and had an average particle size of 180 hm and is known as SB62 (see

WO 95/17210).

Experiments performed at GSK Biologicals have proven that the adjunction of this O
emulsion to MPL/QS21 further increases their immunostimulant properties.

Preparation of emulsion SB62 (2 fold concentrate)

Tween 80 is dissolved in phosphate buffered saline (PBS) to give a 2% solution in the
PBS. To provide 100 ml two fold concentrate emulsion 5g of DL alpha tocopherol and
5ml of squalene are vortexed to mix thoroughly. 90ml of PBS/Tween solution is added
and mixed thoroughly. The resulting emulsion is then passed through a syringe and
finally microfluidised by using an M110S microfluidics machine. The resulting oil droplets
have a size of approximately 180 nm.
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5 3D-MPL: is a chemcally detoxified formof the
| i popol ysaccharide (LPS) of the G am negative
wh2wbe82580 Sal nonel | a m nnesota. Experi nents peP¢DER®05/010260
at GSK Bi ol ogi cal s have shown that 3D MPL conbi ned
with various vehicles strongly enhances both the
hunoral and a TH1 type of cellular inmmunity. 10 QS21:
is one saponin purified froma crude extract of the
Exbaple f the Quillaja Saponaria Mlina tree, which has
a strong adjuvant activity: it activates both
antigen-specific |ynphoproliferation and CTLs to
Ar&anm)qierimmitsgens Vacci ne contai ning an antigen of the

n.cont I
Zepgbe dl‘l’]l(ﬁ% g ?9 g% &'%Sé n,gwplareapgta?]ﬁgmod'ﬁgéﬁg?ﬁ S ﬂi?/er Laboratories,
Ku\&%ﬂ VBig80 For |tlify6@Bdies, iz rroupsesftStoptt COF hpdcgaaremllenged
BB BT IRE D Rt S RARSSHAE o nocuer
sizes dargjel foom ofl0Bde HOh CRomadusen datkityt is pesessetl lanl adaily basis for 3
spon V,
a1 Do AR Pl en Bae e e TRAASER) Hnd 3 L HBBe e cose-
resgir?géeé\malbnﬁn?l Shenull l]?ypgtheplssnédommoﬂ Lbkdssvasatested by ther likelinood
[ :
e Fuha Rl ds sty BUEhdisy SAEEY ob81E3p mice by tne
mttasremn]s]:s(ll 0l) rote 40thTweer k18ff) Chtimbast anbyter aperopter witll~e2 x 107
e 0 nm a i s

e W R
sp ey, edn e elsi e asti S n silga counts

t.o NMPL/ QS2 o
peB‘P%eéir in,dy 95 IlcaF;r érﬁj Qfﬁt ﬁraggls &gteF 2@'8[15 @g@%&b@%ﬂ%@{% Dickinson
MICIO??E)QV gaste)nsﬁ OSfE\mtgal Sonificandé ﬁsdzﬁot/&fenl;ednmphtbs ;Widﬁfe modification

u re to give a sol ution t

OfB;ﬁéj.np%edpgtgkfng%t%a two fold co%centrate Ieﬂul S|eon

5g of DL al pha tocopher ol and 5m of squal ene are

vortexed to m x thoroughly. 90mL of PBS/ Tween sol ution

i s added and m xed thoroughly. The resulting enmulsion
Exggipterfen passed through a syringe and finall

Generald¥itthodology obDetgemining Ankibe Ronggs| in Verioyts Mammals
machi ne. The resulting oil droplets 35 have a size of

Th%%% %ﬁggg%ﬁ%%%%% 5‘@?05@ mhgQ%fynngégo%ggleprollyr?g%chsandes by an
ELrAvBriefloputified eapsulgr p@iysp@chﬁé@ﬁ%fr@mcﬂ Ragkyibg. M 2p8ghare
cogég lt 55 usiln'}f H pﬁo@BR&ft@BBﬁérS& saline (PBS) on high binding microtitre plates
(Nunc Maxisorp) overnight at 4 C. The plates are blocked with 10% fetal calf serum
(FCS), 1 hour at 37 C. Serum samples are pre-incubated with the 20 pg/ml cell-wall
polysaccharide (Statens Serum Institute, Copenhagen) and 10% FCS at room
temperature for 30 minutes to neutralize antibodies to this antigen. The samples are then
diluted two-fold on the microplate in 10% FCS in PBS, and equilibrated at room
temperature for 1 hour with agitation. After washing, the microplates are equilibrated with
peroxidase labelled anti-human IgG Fc monoclonal antibody (HP6043-HRP, Stratech
Scientific Ltd) diluted 1:4000 in 10% FCS in PBS for 1 hour at room temperature with
agitation. The ELISA is performed to measure rat IgG using Jackson ImmunoLaboratories
Inc. peroxidase-conjugated AffiniPure Goat anti-Rat IgG (H+L) (code 112-035-003) at
1:5000. The titration curves are referenced to standard sera for each serotype using
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Ki ngston, Mass. For lethality studies, five groups of
9 to 11 CDO-1 mce are challenged intraperitoneally
W@ 20op/02508 t h serial dilutions of S. aureus gr oOMIT/BP20C3#10260
pl ates. The inocular sizes range from _1010 to 108
CFU mouse. Mortality is assessed on a daily basi s for
3 days. The 50% | ethal doses (LD30s) is esti mt cPP/
Iogusﬁp Ing @mpeasAn byeridaxdiros Hhe RphsacCAGrife SHRaKations Tsed'to coat

9_|§A gpdgégt‘eplo ﬁ;gg/ﬁwl The VR id\@sieoped u&ﬁ@’ﬂ?ﬁb @%QSlgWi%ﬁ per 10

teste the l1hood ratio test. Sub
ml peick 20 GM catrats buifertWItﬂﬂédt' b O2Her 15emifuies I@H‘Glﬂ@ék @)‘fm@“t 0
teniq%é? ﬁ% |s 5 )pp?%cg&%go Llr %cé% )am:jM %%Lo%pg%lgiggsn{gsﬁéad at 490
nmGeldtivetssEs0 nﬁﬁ tigG donoenitatibnsoare slefeamaed by refarescedf titration  ts

to %E&gﬁq@tuoﬁ;@{vge!,rggﬁegé L?svrﬁghg 43)1%@%65% Iﬁéggcgbé)%&?atl%h E‘?Iﬁul/l

SofiMaxnPrd sdfiweee.pl at e counts 15 perforned in duplicate on
tryptic soy agar plates with 5% sheep bl ood (Becton

B AR EPERAB TRb ES Hctontes -

sintifar whie therfplowirgrle:Septicant Uackison smundl@besatones N peeKidass-

coRl a0 SRR P e B 1 070 BREAIRAR0 EREBatiat 166 (rew)

weanémplogedt® detect beursitighyl ococcal pol ysaccharl des by an
ELISA. Briefly, purified capsul ar pol ysaccharides from

HP%§%E@SB) g%{%le er 6(51%9% I neﬁ%élg I%E I%%] %llél'?elﬂﬂég Fgagent S

usadtcrﬁ!lheasusearm’tsanms 25 (Nunc Maxi sor p) overnight at 4 C
The plates are bl ocked with 10% fetal calf serum

Thé! ﬁ%up E:I'_I%H d),(eﬁfmﬁ’eﬁ iﬁ}mlaﬁ?ﬁtb‘ mé@ygg@ﬁggi@ ggr?@\s\{v.gfﬂggz&ﬁd/mg

mdae‘lcaﬂmisnme proted) isCopler loagright alri0 4wl FABS Theggfm samples

arg df ﬁ@ecgﬂtl}%‘?%on?%g& 1 t{)léetglstgﬁfger'tm ér{oaédﬁ f/ﬁP&g\;uﬁWQQ?ﬁ? dé&nd

huomantahtibadyds detbeted using S@%aZRESOXIda%BSnJl@ﬁ@d@PQI affimtynustied
0 f b dyyhour with agitation.
a”ﬁ‘f%&%%ﬁ%ﬂ@?l@hﬁﬁeoﬁﬁas%)é's are equilibrated with

per oxi dase | abel |l ed anti-human 1gG Fc nonocl onal

Examplebobdy (HP6043-HRP, Stratech Scientific Ltd)
diIuted 1: 4000 in 10% FCS in PBS for 1 hour at room

Bsa\20i tation. The ELISA is performed to
Ogr?ggg re rf %E U8 i ng Jackson | nmunoLaboratories |Inc.

per oxi dase-conj ugated Affini Pure Goat anti-Rat |19gG

Th@ Lklt&cgg ne %ﬁad&?ﬁoggsmllnﬁ é’f5S]au'i5&QOb Tﬁlﬁnérl tpi'o{%r?rloﬁ?ﬁhonuclear

u ves ar erenced to andard sera for each

leykeries (RMNS) in gerfomedms2oss!iosbBo Pl 189200isE0 1oy 60; 1358,
HL]n% BINE Ar@%r@%ﬁ‘&f‘frbﬁ g@}fmﬁgf bi¥Be b?rs‘émeJh@ation in 3% dextran T-

sacchari d oncentrations used fo_coat the EL| SA
2sp| a'ﬂ‘@ ensenitgeadiog/mikturer lembatoptainss~ 48V EMNseia RV H4P medium

sugpﬁﬂg@fﬁﬁﬂz@ R&t-i ri%tlvd?éd RE) %al?s&uﬂﬂ M1@" tratd? Soufré®, and 0.1

for mnutes 1n the dark at room
ml of the test serum or IgG preparation. Hyperimmunized rabbit serum is used as a

positive control, and 0.1 ml of nonimmune rabbit serum was used as a complete source
for the 1gG samples. The reaction mixtures are incubated at 37°C, and bacterial samples

are transferred at 0, 60, and 120 min into water and subsequently diluted, spread on
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tenperature. The reaction is stopped with 50 pl1 HC,

and the optical density is read at 490 5 nmrelative
wa 20068825mm | gG concentrations are detern ned BPYI/EP2005/010260

reference of titration its to the calibration curve

nodel ed usi ng a 4-paraneter Iogistic | og equation

cal cul V Soft Max Pro software. SA to nea t he
tryptier SR 3970 Riaes.| g tl@cwbﬁt@ds@fa&ﬁﬁ Jebé)éa‘le“a' Coum “aer ' Vernight
inciedtepaccharides. simlar with the foll owi ng

exceptions. Jackson | nmmunoLaboratories Inc. peroxidase

10 conjugated affini Pure Goat Anti-nouse 1gG (H+L) and

Affini Pure Goat Anti-rat 19gG (H+tL) were enployed to
Exdetgg bound 1gG HP6043-HRP reacts equally wi th human

esus purified IgG and so this reagent is used
for Rhesus anti serum The protein ELISA is perforned

ity o stapuREoEG RENAINeR oics Sfa bl 0

overnight at 2.0 g/m in PBS. The serum sanples are

An%r"ual_JLuﬁyg%o qu}ﬁ%%dcvg Logu'rr]lﬂ%cpgtgéﬁy( d;fogﬁzll ot& ﬁé[ %ﬁéﬁ@ggﬂgrate hyper-

imaehe sérad Micei mge?ummmuz@émme (ﬁa&e-(wi’ojmgétal‘@ Zﬁ)a\vth 10 pg of each
f.fini.t | f 0 Fc  (Lefe c

b, S . 30 R 86 e 805 90 4

withti 20" g ogf seachppratpirsy adjsvantdd inl BpgcodeerSnla‘lﬁ eers Werehealtaeted and

l ear S is perforned as
evﬂgi%gorb%g ﬁfé uaahéjtangﬁ()ﬂ@%toren Armun 60; 1358.
Human PMNs are prepared from heparl ni zed bl ood by
A a’rg fl’z% ﬁ"tﬁ'&n in 3% dextran T 25 250. The opsonl C
ure (1 m) contains - 106 PMNs i n RPM
1640 medi um suppl emented with 10% heat -i nacti vat ed
feta al - 6 :
Th8pr{|heeoC Oé?ll? g{éemrgu@r%ageF %101 %ﬁ\gpaﬁ;h?ipﬁgf’e reQinQahRe J(PBS? on high
blndaighmbroﬂ;l&e lplates(NumedMaa(soa)) opersight eted® dbn'lfhecnlateawdreoblqcked with
B
PES.RSA 1900 TG aft%%bwﬁh SGHHEM AR 2% nPRsdiO RIEhiited 1/1000

reactron m xtures
and mmubaeedt axonstémpesamde kfxarc‘t leuir adith sgitqtlons AB® veasbing, bound murine

o AOEL Y, P Bl L, 1% T 4B, s

coﬁ]@@'dt&?%ﬁmﬂ?lmém() AntitMauise dg@ dii+klg@ef: pil &x03%-003ner AffiniPure Goat
I t L. 37¢C fo | ft eV dRhh=e

Ao BEABR. B8, e afor IEDED. AP\ el b The

detectghyhtibodies atergirubatag forrB0ninie abrapny wmeratumnmtraa@tatlon The

cow? §F8 c?%g}e%hn riapwg%ﬂ) éél&qaﬂ- %Rﬁﬂz@)‘éop%? a}b i Wfb'@%M citrate

buffer for 15 minutes in the dark at room temperature. The reaction was stopped with 50

ul HCI, and the optical density was read at 490 nm relative to 650 nm.
The O.D. for a 1/1000 dilution of Post Ill was compared to the O.D. obtained with the

same dilution of Pre-immune sera.
Results generated with mice and rabbit sera are presented in Figure 5. A good
seroconversion against each antigen was observed. Evaluation of sera directed against

SBI was impaired due to the Ig binding activity of this protein.

Anti-killed whole cells ELISA:
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10 imune sera. Mce were immuni zed three tines (days
0, 14 and 28) with 10 pg of each proteins adjuvanted

WO poosozased . Rabbits were inmuni zed three ti mesPCHEP09010260
21 and 42) wth 20 pg of each proteins adjuvanted in
Specol . I mune sera were collected and evaluated in
anti-protein and anti-killed whole cells ELISA 15
Anti-Protein ELISA: The purified protein was coated at

Killkd n/g{o!é céli8 (ﬁ@étﬂ&?haﬁw%ldwfm@mduméd)mn( BBS)reos t)lpleghand 8 or S.
bi ndi n n1cro Itre a
ep@e@v'df?r?éram A weliort e BLRRUOTR PpaSesatERd pipe 58S on

g‘ﬁ‘ Bindihg Micralittd) pREst @iuhe MaxBofp) teveinigharapl4e T with eevapb@ation. The

luted 1/1000 2 b
plfasy VeSS PES: 15t 1 D T o SR S epafon, Erotein
A Whs héRRlisePB} b8AEH &Yaﬂ)ugﬁﬁlecﬁtﬁ@ﬁhltys?mged] @ﬁk:ﬁ@dh anti-ProteinA (ICL

I mmunoLabor at ori es perox dase- conj

FefaﬁPArﬁ%?)ed'@@é*tmﬁﬁsP Wms%oﬁé@'mﬁg)by( 'PELFbat'O” ?or 1 hour at room
terﬂrﬂé?tg?ESTﬂQ@st Qémsﬁg \N@hﬁ%ﬁ’ difeRéd twa¥ald orfiRe bﬁléroblﬁﬁ |(1 HBB)O 05%
uted 1:5000 in PBS-tween O.
ffOTI'hé staglngediivtiohal ﬂpﬁﬁﬁl'wb%iﬂé h%@baq%'atwr%ferw'w agitation.
AﬂgF \R/Qé?fﬂgt CBDGAAL HEMheM drh raditt %tnlll%ﬁ -Wé% ?cﬁetétﬁldorusW@S Jackson
evel oped using 4 ny OPD (Sig '8
Imprnal Zboraiariey E P%[Pé'da%ﬁ]‘fqﬂé’rgafe@rafﬁ@PHﬁ%nﬁP%tsA"tEMPH%e IgG (H+L)
(re@'ai 4<s @5 656339 rert Rmet@t tlog Aﬂtfl@ablﬁlﬁ%G qmt+wp$rest mp@@doos diluted
he optical densi

1: m@ |rhﬁB$éwgq}q QQS%Onggeﬁﬁglonmlbghgf WF@|X%beyefdgr8§j0 min. at room
terqbérHltu'ré)WtﬁfagEQtﬁn rhe coRs? v@éé”m%%@ea Qsinges QdJOP@b&H'grﬁ@m 5 ul

sane dilution of i mmune sera. %
H<n at room

H%@Pbﬂ@d"’\kﬂﬁ"ﬁ 4R coe“\én‘a""l‘tﬁbtl?ﬂffler der é5aﬁ"é‘uﬁﬁse§bm€e&a

terﬁb&Hfu?e T he'?e@fﬂ@ﬁi wa$ SloppEN R 50 QPHEY ahdte dpaEd) dandity 3R read at
bserved. Evaluation of sera directed against SBI

49@/@@@?&'&?%@50@&@ to the Ig binding activity of this
protein. 35 Anti-killed whole cells ELISA: 60 WD
2006/ 032500 PCT/ EP2005/010260 Kill|led wh

It ghewisk beoRoted ik IeyRESRIL [eMels of PEeifs st oser Ul ey §ipeending

on50lﬂﬂﬂa %OMI'(IO%S TREVeftRE 1H ﬂé?atﬁé rraéult hay réfdct ti@aheide af incorrect
20 osphate buffered saline (PBS) on high

h
CUBWﬁd’PH@“Qﬁsd?E‘?T thee ajack A MPNRAENIE%i sor p) over ni ght  at
4 Cwith evaporation. The 5 plates were blocked with

PBS-BSA 1% 30 min at roomtenperature wt
Trerigedissing TigS SHILATE APBIN T5I8adpe e &@&fﬂ@qﬂs&re shown in

flgﬁfef 6. rld\ Wéal?%do hifiéh hsCck@ens awdih 5 @b:%rﬁb!& WitCkerardifected against
uted i n PBS- tvveeng 05% f Ilo

SR G G B 0aHERA, RACOFRI O SrAbEs I UAis & Frig™) glgerved with
thé @%hﬁ&ré&%deagtahﬁﬂ sei. WeaRdedoyditibr ot soep:ti@mm C1a9 8 abserved with

in PBS-0.05%" f tarting di| 0 and
seraBIRSiACEaTeh P idEss JURY Bt et Bd SRt a1 on.

A selection of results generated using rabbit sera are shown in figure 7 and summarized
in Table 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 although animals only

received one injection rather than the three injections used for the other proteins.

Table 5
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nree nject ogi SIQ;?{ fih tef g 18hse
.u.% 16\;/ OZJUU%Ii"%I I:I'LUL / Rgé%%n gé@ 11 aI(I:dIIE y
Is#®eact on SAS| React *&h SA8 React "ﬁ*""QEJ.:laJ lsaA IH4% 4
Cf@ fA - + + At arri dase - - ++ SHt+G - - ++
Atl%n‘d&é’s%am dasg - - -_IsdA - |- ++ Akpha toxin - -+-
gC——++ + - Dn + - +
|5&§ +++ +++ +++
SdrG + + +
Glucosamidase - - -
HarA (1 inject.) + + +
IsdA - - -
Alpha toxin - - +
SrdC - - -
Ebh - + -
AaA - - -
MRP - - +
Sbi - +++ -
FnbpA - ++ ++
Example 8

Efficacy of combinations of staphylococcal proteins in a nasal colonization model.
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AaA - - ++ MRP - - ++ Sbi ++ ++ +++ FnbpA + + +

Table 6 Protein nanme React on SA5 React on SA8 React
womosasday | saA +++ +++ +++ CIfA + ++ ++ At PCHEPZAT€10260

- ++ + |sdB +++ +++ +++ SdrG + + + (d ucosani dase - -

- HarA (1 inject.) + + + IsdA - - - Alpha toxin - - +

SrdC - - - Ebh - + - AaA- - - MRP - - ++ Sbi - +++ -

FnbpA - ++ ++ 5 Exanple 8 Efficacy of conbinations of

Flft%tenél V%)bh@é?%fcmre@fé&tt@h Natd NwéreN@palilaeal aithzasmbinatiopgdebt eight
2006/ 032500 PCT/ EP2005/ 010260, Fifte u
staphyl@@ce%tamgmsaar@ e cBoT S VAR AR 26 CBFEF AT ts%aie%wth no

anfijePThestlsHBA PeGRCAL adfiilb@ens and five cotton rats
ich acted as controls were treated with no antigen.

These sixteen groups are as follows: 5 Goup 1 -
Gr&g} TglA‘tIfgﬂ%gélﬁiﬁe A bm@ﬁb&m afPA o, [BeC t SBGNELIBLT,

Grah 2 Tcbisosamiog v pidgse cop, Ty BIARHAC, Fiib SRRy
oup

Gré’up 3 A%m&@%ﬁg Atsuggm&ahe HeraasEA, Miap Asdib, S0, a\RE, toxin

Group 4 - Atl- glucosamlne HarA, IsdA, AAA, CIfA, IsaA, Ebh, Sbi

Group 5 — HarA, MRP, AAA, alpha toxin, CIfA, SdrC, Ebh, FnbpA

Group 6 — IsdA, 1sdB, 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, Sbi, FnbpA

Group 10 — Atl-glucosamine, MRP, IsdB, AAA, CIfA, IsaA, SdrC, SdrG

Group 11- Atl-amindase, MRP, IsdB, alpha toxin, CIfA, IsaA, Ebh, Sbi

Group 12 - Atl-glucosamine, HarA, IsdB, alpha toxin, IsaA, SdrG, Ebh, FnbpA

Group 13 — Atl-amidase, HarA, I1sdB, AAA, IsaA, SdrC, Sbi, FnbpA

Group 14 — Atl-glucosamine, Atl-amidase, HarA, MRP, CIfA, SdrG, Sbi, FnbpA

Group 15 — Atl-amidase, HarA, IsdA, alpha toxin, CIfA, IsaA, SdfC, SdrG

Group 16 — HarA, IsdA, MRP, IsdB, SdrC, SdrG, Ebh, Sbi

Each mix of antigens contained 3ug of each antigen mixed with an adjuvant made of
liposomes containing MPL and QS21. The cotton rats were inoculated three times on
days 1, 14 and 28 of the experiment. Two weeks after inoculation, the efficacy of the
immunisations were assessed using a nasal colonisation assay as described in Kokai-Kun
et al (2003) Antimicrob.Agents.Chemother. 47; 1589-1597.

Classical multiple linear regression analysis was carried out on the data using “Design
Expert 6” software. The presence of an antigen was coded as +1 and the absence of an
antigen by -1. Using the equation of the model it was possible to determine which
antigens were the key antigens which produced a large decrease in the number of
colonies per nose.

Results
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The contribution of specific antigens within the antigen mix was calculated using multiple
regression analysis of the nasal colonisation data. The final mdel contains the seven best
antigens. Results for these antigens are shown in Table 8. Within the context of the
protein mix, the inclusion of HarA gave the greatest decrease in nasal colonisation,
followed by IsaA, Sbi, SdrC, autolysin-glucosamine, MRP and Ebh.

Table 8 Effects in difference of logCFU/nose and ratio of CFU/nose for the seven best

antigens in the model and corresponding p-values.

antigen prob >F | Effect Reduction | Cumulative | Cumulative
estimate ratio effect ratio
HarA 0.033 -0.596 3.9 -0.596 3.9

64
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colonisatlon 15 follomed by IsaA, Sbi, SdrC
autolysin-glucosanine, MRP and Ebh. Table 8 Effects in
di fference of 10gCFU nose and ratio of CFU nose for
the seven best antigens in the nodel and
correspondi ng p-val ues. 20 antigen prob >F Effect
Reducti on Cunul ative Cunul ative estimate ratio effect
ratio HarA 0.033 -0.596 3.9 -0.596 3.9 64 WO

2006/ 032500 PCT/ EP2005/ 010260 |saA 0.046 -0.558 3.6
-1.154 14.3 Shi 0.077 -0.491 3.1 -1.645 44.2
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SdrC 0.22 -0.337 2.2 -1.982 96.0 Atl- lucos 0.238
-0.324 2.1 -2.306 202.2 WMRP 0.239 -0.323 2.1 -2.629
W@ 28683258 0. 297 -0.286 1.9 -2.914 821.0 65 REI/EP2005/010260
2006/ 032500 PCT/ EP2005/ 010260 CLAIMS 1. An
i mmunogeni ¢ conposition conprising staphyl ococcal PNAG
and Type 5 and/or 8 capul ar pol ysacchari de or
cLalmgosaccharide fromS. aureus. 5 2. The i mrunogenic
cog}/aosi El_i on of claiml furt her conprising Type I,
and/ or olc | ]
1. 1 ke erbs s soltiiind pealARBLA ENAG ar Type,5 andior 8
ZapTaepslysaselagidaios olasspesspiideionS. evglfs 1 or 2
wher ei n the PNAG is derived froma 10 staphyl ococcal

2. bﬁ%f: Irhuti inlg y%? ﬁWBPQISﬁ glfﬁﬁﬁ'ﬁ?%rﬁdn@mgolfyggg)’aﬁcﬂ@r Type |l
Fﬁr@{oeg iTPg I cfatpgﬂ%ﬁ)ﬂlyslaﬁé]aga? or T@%gac m%oa%lﬁ?rmldls

conposition of claim4 wherein the st aphyl ococcal
3. Prit iginfur@genit icagpBsifiort sfedi@t 1i 6r 2whenelrr thee?NAG as derived from a

sg%g%%gécapb%q(%r% protein selected formthe group

strn amnin receptor, SitC MtC saliva
bi ndi ng protein, EbhA, EbhB, Elastin binding protein
4, (‘Empﬁ')wmuEG@n(oFlc&)'lposﬂﬁﬂn, ohianyl 9ud rof Crima, 1Sdf@thegdeagprising a

s dhyldeb B3 frotdiebraghenftheftpA,  FnbB, Cna, CIfB, FbpA,
Npase | saA/ Pi sA, SsaA, EPB, SSP-1, 20 SSP-2, HBP,

Vitronectin bindin t f
5 o ST spa PSPt i Kol i Ui proon o
cfmgmait theesof &f arcéxdrianelilanicemponent hiedisg @pﬂ?‘h @eI@ct@dlform the group

ﬁ%ﬁhﬁb ef |amﬁrﬁ@9&%mort§m/ma{0/éa$v@ bindRASReteine EbAAOCESHB) Elastin

ﬁ%%wrgﬁbt eéﬁ’{a gﬂ%}o% Sﬁtblpgaoﬁlnggc dsG, SdrH, Lipase
tGah%p%ﬁ&Aeanb& FiabBarfenanCIiRBED p/kr%\msﬁoﬁaé\#"sﬂr Sfke EPB, SSP-1,
| SBRU20 GIBM, o/itearsoths bindimg  prbteir, dibrimegenhiginding prdtein, coagulase, Fig
si,aplxpococcal protein or fragment thereof is a toxin
or regul ator of virulence sel ected fromthe group
consisting 30 of alpha toxin (H a), pha toxin H35R

6. nTheafimmuppgenia compesitiant pfnglamaoc} g{hgre(erApg _staphylpggccal protein or
| fAEGMEE R Rof TR0 frahspaiteoforataiyl solected folmaites gteup consisting of

?I?ﬁ(;%ﬂﬂgt‘f‘ib{?\%a% 9 dlér&goﬁé@ﬁg&w QSRS A 2+P1- i sBbAsr, ShesiEeli ABC

eas rent groups selected from 35 a)
afaﬂ%ﬁg?r- one staphyl ococcal extracellular conponent
bi ndi ng protein or fragnent

7. The immunogenic composition of claim 4 wherein the staphylococcal protein or
fragment thereof is a toxin or regulator of virulence selected from the group consisting
of alpha toxin (Hia), alpha toxin H35R mutant, RNA Ill activating protein (RAP).

8. The immunogenic composition of any one of claims 4-7 comprising 2 or more
staphylococcal proteins selected from at least 2 different groups selected from;

a) at least one staphylococcal extracellular component binding protein or fragment
thereof 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, IsaA/PisA, SsaA, EPB, SSP-1, SSP-2, Vitronectin binding protein,
fibrinogen binding protein, coagulase, Fig and MAP;
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thereof selected fromthe group consisting of lamnin

receptor, SitC/ WMntC/ saliva binding protein, EbhA,
wEbivo3Bh@st i n bi ndi ng protein (EbpS), EFB (FIRTEBBD5010260

autolysin, CIfA, SdrC, SdrG SdrH, Lipase GehD, SasA,

FnbA, FnbB, Cna, CIfB, FbpA Npase, |saA/PisA SsaA,

EPB, SSP-1, SSP-2, Vitronectin binding protein, 40
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reg ul eng%l:, oxin or fragnent thereof

sel ?‘e@aﬂ‘\@ﬂw Rré)ted? onsi sting of al pha toxin
(Ha), alpha toxin H35R nmutant, RNA IIlIl activating
9.. phet ierinfur(oBARYE . cothpositien idﬁ”amvogmﬂbtclemmd)éi wheriroh staghylococcal

E)B sQéch%l'lé’é E&:oﬁjuéa%% 8ipfot8intafRhy! ococcal

saccharid conjugated to. a protein carrier. 10 |
10. The I munogeni ¢ _conposi tion of any one of cla
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10 wherein the protein carrier conprises a

aphyl ococcal roteno f ragment the eof e
1. SWE\?W@O%‘?’B%BO éﬂogﬁfﬁ[? %Pogqgﬁﬁ*\?fer\” ’k‘?c%as&car”erwmp”sesa
sitapmlm@@aé@rotela o fridgmentptheresf reeleetadafrompRE, gm@uaseqngisting of
v rAiddinN @e cefptont eutm/r«ﬁmwé)wa Eitd-| fBdteinSBELh/AGUEDhE S iBfgstin binding

OGS, @FFA‘DSd oSG, THA. L|pase GehD, -
%ﬁﬂ%@f% F%d %Séiaﬁe %N%%'ﬁ SRR, S5P-1, SSP2.

ﬂ-iBf?uVrtrgreectlbummnrr@ pmt@neflbﬂnog@agmmlorqmlg cwlaSQOFlg MAP

|I|ﬁim¢fr\©d@’?inﬁﬂtnABéEi€édsbaﬂ§rp0HdA€ﬂsdB , Sde+ lr%d@)orthfﬂﬁ&tc and Ni ABC
it

ghﬂgi&@r ﬁgha @xh%gl% nﬁ?ﬁ‘nrggﬁgﬁgﬁﬁ\ ﬁd ng}é?ll ?gtﬁ\%ﬁh@ protein

_ in (RAP) 12. The i nmmunogenic. conposi tion of
claim9 or 10 wherein the protein carrier is selected

12. 2pefinpilinbhéni€ tompositistsofsiaimad 6f 10 whamiisthk Qtetem, carrier is selected -

q}cﬂ? h'e nd B&b é%?éélqﬁg%é tomg rﬂ?&ﬂhéﬁ?tox@ﬂf bh&ﬂé?eHaemoph/Ius

aer ugl nosa, exo
ﬁé%eocr&ratem pﬁefrﬁﬂ“ggmﬁ"%da%ﬂ’%%s% o%BPH’te'&sA THeUmococcal

|mmunmotye|n|andcainmmxoudon of clains 1-12 wherein an

ef fective i mune response 30 is' generated agai nst

13. bl% m%nﬁa% &2 cgﬁgoétlo 81" éi?lfn'é‘ 1dl1§where|n an effective immune response

is generated against both S.aureus and S. epidermidis.

14. A vaccine comprising the immunogenic composition of claims 1-13 and a
pharmaceutically acceptable excipient.

15. A method of making a vaccine comprising the steps of mixing antigens to make the
immunogenic composition of claims 1-13 and adding a pharmaceutically acceptable

excipient.

16. A method of preventing or treating staphylococcal infection cbmprising the step of
administering the vaccine of claim 14 to a patient in need thereof.
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14. A vacci ne conprising the i nmunogeni ¢ conposition of

clains 1-13 and a pharmaceutically acceptable
wez@epsmnd . 35 15. A nmethod of nmaking a vacci NBCT/EP2005/010260

conprising the steps of mxing antigens to make the

I mmunogeni ¢ conposition of clains 1-13 and adding a

phar maceutically acceptable excipient. 16. A nethod

17. Q‘fuéércﬁ\fﬁé‘ﬁﬁr?ﬂnd@'enfcrc%ﬁ{ oBlos bARBMSOC-08 _ﬂ'ﬁﬂheltrﬂérﬁfﬁédtm_ﬁ of a vaccine
ONpLi Si : .ering e vaccine
gcfrq%ragrﬁ%ﬂ%& pfegeiﬁopacffi%eaﬁthf}llgﬁ&ﬁcg]e@%et% ﬁ(g'{'eof. 67 WO
2006/ 032500 PCT/ EP2005/ 010260 17. A use of the
i mrunogeni ¢ conposition of clains 1-13 in the
manuf acture of a vaccine for treatnment or prevention
of staphyl ococcal infection. 68
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