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STREPTOCOCCUS PNEUMONI AE CAPSULAR POLYSACCHARI DE
wWEBNMIWGBRIES Field of the Invention The presenPCT/EP2008/057999

invention relates to an inproved Streptococcus

pneunoni ae vacci ne. 5 Background of the Invention
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i mmune response to nost pol ysacchari de vacci nes, so
Field oPfhe IRG&RidIECessary to render the pol ysacchari des
Thé BrE4BRARRGIoR Yol 5BS A Q@‘m&%&%ﬂt&fbc&@s &&fnﬁn‘ﬁéeﬂ/accme

carrier. Coupling the polysaccharide, a

T-i ndependent antigen, to a protein, a T dependent
BaékyrotRl of #inkAtiswon the pol ysacchari de the

properties of T dependency |nclud|ng I sotype

Ch%‘iﬁﬁ'ﬁ clRsshdghamf3 iveresy of nageu0gt Neh MAWE afe ABMPNE niRgeensen to most
poI{]@%Hﬁ{de LhtifesCadd REnhS VRS Woddish§PRAtender the polysaccharldes

adm ni stration of polysaccharide-protein conLu gat es,
imrgynqgesicdyrAeRYGal 691 ¢¥gatien e 3 RERieiacRHEr pCavRling the polysaccharide, a
T- |§®%H9@te§nﬁ% fofomamBrBt'e)hal gntr. déb@né!’&ﬁcbﬂl?g%n l:(‘anfers upon the

exa as been reported that a Haenophi
poly§Fce @Hjﬁaé“q @@O%t'%%opi/sacd@ﬁaw%y(Ipﬂpsimga@eiyﬁe i fchigg. affinity
mat BRI and MRy dddtioRs the protein carrier was tested

in a dosage-range W th simultaneous immunization wth

(f r Beyever. Bigte eapbreisaeROViERIeregbrdraiatsl AN efgrotypaccharide-protein
corﬁ@%ﬂté@"ﬁr%é’ %&Qbm‘étl(ﬁrpb* B%Mcﬁarﬁeﬁﬂgﬁrﬁcbr\'}u@ﬁés to form multivalent

dosage” of the pneunpcoccal vaccine

VaGRHEES; nE@'eQi%%HIO'et Hehasnhesne r‘f’%‘i@én@ét folagromiips Jofluenzae type b
poI?@Jcﬁﬁé\%h@’rRFgQ/a%ﬁé LSRG Wtahiierokbib (?Wé@%t&ot\éﬁ‘ﬁ&drﬂ% was tested

was decreas indicating imune ‘interference of the
in ?)é’l%%ﬁ:'@ﬁ‘é?l%@ simgdanasus Ipmunizaton, yéh dfreghtT saaea pmumococca'
pol ?Jc(:hﬁ{depf'pt&)hjﬂj‘?é@ag%bmeeﬁ‘ol@lmng bné@Rdarimmedht ch89f. As the

6: 2093-2098)" The effect of the carrier-protein

dospge ) dhe RNewBOFsRBI WCCB SRsnIsEregsed; e JrHtes fesropse g the PRP

polScRARR PErYEES i BB EBHiUdate 0adcRE whe dBbBSed, MdidttRg immune
it was reported that increasin 25 the dosage of a
intqriarenoeaf &ift pQ'ﬁaﬁﬁhﬁ'dﬁo&Qﬁsd’%‘GﬁﬁWfr”é%%ﬁ"ﬂ‘eélamﬁr grotein (Dagan
et Qe‘PrTfS@IS’rr%ﬂwuhe%I@QS‘)S@6*21)@3%9%?t anus carrier (Dagan et
assical analysis of these effects of
conﬁh‘ﬁ&ﬁ?@no‘c hacereeeraiain dasaes oadse Mupwe desranseiterthe protein

|tsélfr}$7§é°a¢§i) SRUEPR tS‘e ﬁlUﬁlch%fe%i' QH,huW&h(FrﬁTah@ itPds feBbitdd that increasing
under st ood, but believed to result from an excess

thezdasage obp t%té?f"ﬂe@t' tefgnysdexpid F@W["Qﬁw resyfied ima degreagersresponse to
the(té%ﬂ@% lzarrlglhéli%géﬁ %?91‘ §u;§r9) r@l%é%léal 'aﬂal?QéTB?fh'eEé @fﬂeJt@Bf combination

h-cel by t he Carrier protein
va%ms E‘Ela(‘!@lble§” IdGS(frI’?@d p?él %ﬂé%dwa EPItPRIC SHRPTESTRN. Whighyis not fully

undé?@toGé” ButetBehB(/é’d € Resull REIRNM@kEbsst ARbEht adtecdndr &Bﬂall’rg lFattom,
| s avail able to provide the necessary _hel

Va‘t‘%@ _B 2811299 pethip ,a@peqfs fheespbinyaQqRRatEP & ThFﬁﬁNévté‘i'the B-cells

to thB@aRRp BFo(@H, drm"BlBé“sqg 'tr?@bolfgafcgl‘?érfdeh Ve BO&AS to the carrier protein
i nconsistent, with the_total amount of carrier protein

predaminate thafe eEmeeSPHEh Ehrsplifgavailalde tomrovide s pefieseary ARy for the

B-defls Sbdtlc 16 &%E CTQdaabmrfdel MbwiEr, BB NeRASRAIPBIogtaMfects have
2009/ 000826 / EP2008/ 057999
been inconsistent, with the total amount of carrier protein in some instances increasing

the immune response, and in other cases diminishing the immune response.
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Hence there remain technical difficulties in conbining

mul ti pl e pol ysacchari de conjugates into a single,
wetdovmerseous, vaccine fornmul ati on. Strept ococcRGI/EP2008/057999

pneunoni ae is a G ampositive bacteriumresponsible

forH & ‘T’Hqu r%m ﬁ} [fre‘)(:hRfcgl B%uc%g%s“ﬂ? o‘%t&ﬁx multlple oI){saccharide

(par Cul ar I'n youn ) cald asive
corﬁught&emnea;smgﬂeheﬁélsaqmwummma forimmat@naem a and

n SPCERT t S

oS B ERE Gea TRl P BB, oRbpe for
corgsrlmuatﬂ@ meoribidityt dmel rtllsi‘tali‘tyotpapt@utiadylm thee/ouﬁ@a:ydaagexj)mauagng invasive
dis%z%slegsﬁﬂjlgg%ts%%ebrﬁgﬁl g%éte%r]agmpaeg Oulr(%QHQQQS érﬂjf &Q?/gs%g a%gg‘c?asted with
colgnisdtioas subrasnggute fitisvmtediaa Theratalof pyeumratoecailpmlsembola in the US

h t t °
for égr/sooﬁg S)P%r}%(%yeaz?%]# gﬂ;e f% e%tl ei% tho% oI y’?(sﬂia'&c cﬁﬁar L%) )o Bf cases
thISMeladiﬂ to bactbmesias emot gtper mpeuﬁasftat@ns )ﬁucﬁl'laemrmgatusgwth a mortality
rat%ﬁ%“@ DLYBERit0h W&%@%ﬁrﬁ&ﬁr and the capsule is
19 el plé vi falence efni nant for pneunococci,

as Ph@mmuwe mehcamhbateqowdh extbemivelly himegsd eoly$®cbarﬂfe which
| I eI
corllfg'rg ?qut&ﬁé s%eéﬁﬁg sacc a?{%‘gé kg?\léelh_ré_e% é S oF gR?t?rH)é’ocm and the
camsnta lgdhs priaciplecamlenoe dbmrmmoteﬁsmeomo(l@:cm%stbatoadwm not only

OM_(,I% ”ER& eﬂH{aressuf‘fg d r&fe{h%c.tbaWeFig Jér'ﬁe%rﬁ? J&%ﬁy Sl?tn is itself poorly

however, s f%e The® iPhntine syst em RrG
imralinagenit EolwlmaariicmmambiTeihdépemdblvtefmtigeszsand|cak|nngb©brocessed or
pre%gﬁtfeg%% MP Ee%ﬁl%s %] ?r%%{ \Nﬁh 'IJ Eell\é\aﬁ\’h%m?m hb\ﬂe\%?\’gtr rﬁulate the

experinments i Oh ‘agai hs
imrpwwsmt@ndhrouglm sewemaiae cechalisth edhichoiavolses cnogs-yinkimg bf surface
recgﬁt‘o riig Cgﬁ)ecn‘l c for the capsule, and the 20

P o ron 1s serotype specific. Streptococcus

pnellmas@ewnsn sénerateEpeniroemts that posiectoh dgainasinvasive pneumococci
dlsggs%t ?s“ ﬁllr? 8%@?1%% fﬁ@gr‘#gs)gv{/@hentrffl)gig de%lrfrlgun nth%oc?a%gule and the
proﬁemplmrmotyme speeificococcal vacci nes [ Roghrmnn et al.

(19 2: 2 C e e .

| nc?grg nthéOCOg?b&%%lmoma 'Sng]%m%ﬂoga clon t(ﬂ] %aﬁgb ollf r\ﬁ aesﬂl% gacterlal
dispager gieObtiamedials irBentk an(i]y@BGg chistlere i Likeew( mltme aideé}) mount poor

T | I r

resggn s%rgnl)tcr)] %ﬁg&moc&galgglcg hed Lﬁd&ﬂﬁ%e gﬂ 0(9 g?@t‘g 2(%"% gqtom@%% -270],
hergteathd an e asedi loauemtexofmﬂukmfla( Peelsooni®B) thidipopdatioDMVerghese and

: ' : h
Bl Pl lene SAMRREIRE 40ABEL o' 00, “200aa: 520. 388
For Therstegmctnicdl rsyradmmes paeetdyos qeeudiosieases (idey)recagnized
anc?jgig{:&%g%ﬂfalﬁﬁgn#?é ﬁl%tdkgpte%d%gﬁlg @?&%oﬁsm@pg%ggwfgﬁotkin SA,
Oreyistain (WA slditors. Divicir®sr 4t editiwc lE’shll@ﬁ&MUaWBﬁaunﬂersm@@Ma: 529-

so Ertingir TapeeBrolntiolEatestt LPR) B finflfs nyprecton v
which 8 @hewmoma@/isﬁgﬁated &om2be bloog 2t 280thed ddtinallDstedieisite (Musher
DI\/P'%?r‘eh%%écYE 8ﬂgurﬁ8ﬁi§éyln ‘iUla% aFeL g&f T rJfﬁs Oofify Elg(?lj%eﬁri@(a?les and

enconpassi n sever al con t| oh OW obstruc
Pregticeoof lofebtiausaliseasss (3 edk Ne@d Yark sClurrchiiviivingstionevadd 1 352128-

21@7{3 ?%ﬁlc%%gtr F%ﬁﬁ%‘)ap’ @ﬁéas%f(b?ﬁ’tﬁ?se?gc%msgoaéé &Q:tor%passmg

er exacer frons O
several conditions (airflow obstruction, chronic bronchitis, bronchiolitis or small airways

disease and emphysema) that often coexist. Patients suffer exacerbations of their
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WO 2009/ 000826 PCT/ EP2008/ 057999 condition that are

usual Iy associated with increased breathl essness, and
w@Raoemodsasse i ncreased cough that may be produRCT/ER200$/057999

mucus or purulent sputum (WIson, Eur Respir J 2001
corgdﬁlo%%ﬁat]agg @uall Q)Clast%ﬁqj%th pn%qea%h '%trﬂ@és%ég yang)éftgrbﬁave

presence o SVerdi bl € or ia reversi
mcwase@yot@@ahmﬁy Mpwqdugalelcémlﬂcumt hurolent)sputurbl(wmwn Eus Respir
. [

J 2@@?@ 9%??—6 g@ ‘E"Eﬁs (dgﬁr?%d&{ g%loggcg )?B'g h% 6}9{‘6%% %f fngersmle or
partualg/e"asee'sibmm'mayamsffh@roaom patisamts wﬁlychrAnmbrcR@hpls |and}ort

G

pul(rengry digaasevioencal NhoratieSodietn. ArBelt Resps, CriviQaphedF1995
rd. al . oLaf i ' r r
Noxﬁ%ﬁ(g #t%b.gbgagg}. E%Q%%rg?ﬁ:olﬁ g‘%‘k:@#bg%e orlftééb c‘égvseogsi{ faeRHaY (e.g.
anMnmaobcai) inf@etion (mm S1 Muapry, T Bactedidbintgdion intchranid dlsdructive
pul%%ngg‘l Cfzafs ?a%g?f thenavr?ll&/feWC i I\Hc?r?ﬁ%ﬁ@e\ﬁaom
ornu atron o pl € serotype

Ap6t4(ép$3ﬁc%)cus pneunoni ae poI ysaccharl de conjugate

vacci ne. 15 Brief description of Figures Figure 1

Conj ugat e i nmunogenicity in elderly Rhesus nonkeys
It i$ plogst ah lobgant iof RS IpggSent éwehtion Badevrma:r ansimpvaved fodmulation of a

R 5AARISRE, LITHRIFRONE B o

[ nocul ations with 11 val ent conJ ugat e in alumnium
y The darker bars represent the GMC
Brn@P?@ﬂ?ﬂ%% a&#il '%%%ul ations with 11 valent conjugate in
Fignale UMug}ateﬁmgwrmgen(mm ingdderly Rhesisgmonkeys (nast-ll anti-PS IgG
exly S y n
Ievgieslsil é%rr eﬁ%‘gn%}%\e’ﬂf& gr %/8%9950'% at% rﬁmﬁr‘?‘g’ enﬂ’:@?% Iesﬁef% Rhesus
moPR8Y/saflther lighteycbdrat iepresemi the Gh& ]eﬁter/aWenhowdm;ongamﬁw i valent

co@g%%ggglum%rggg %ﬁ%tg@dﬁﬁ%ﬂo ﬂ&g %ggégp}sg%gliep%%[eﬁ ng(gMC after
twd iso@llationBavith i avatent s@mmﬂglrmmluvapb(:ysacchar i de 19F

i mmunogenicity in Balb/C mce for the 4-valent plain

pol ysaccharides and the 4-valent dPly conjugates. 30
Figtirg)2r Gonjugst? Fmimumagenisity dntglderly Bilelsus mpuolkeyspsistll anti-PS3

I

ey S8 RbaFBhcibeiidn snaH bl 3hirh o ® KR TG 884 Hffertibouition
witlp ey Blacatdrd codjegatammladjneand Overl adumbiniaint mlasohgaia@dtwent

Figure 5 Serumanti-PS 1gG anti body | evels Bar chart

showi ng anti-22F IgG 35 response in Balb/c mce 3 WD
Figp@F 0065826 imurﬁmmtyowmmﬁmm (pBtAhtlgG2leNMels) Bar chart

[ r :

QT PRSI RoinBl B 8oMC Py e e p
polmaceharmeﬁlagdrthﬁ ZI7-VGJerr1pt2§l?ly sarn]ugﬁtes gG responses i nduced

in young C57BI mice-post |11

Figure 4 PS22F immunogenicity in Balb/c mice (post-lll IgG levels) Bar chart
showing anti polysaccharide 22F immunogenicity in Balb/C mice for the 4-valent plain

polysaccharides and the 4-valent PhtD conjugates.

Figure 5 Serum anti-PS IgG antibody levels Bar chart showing anti-22F 1gG

response in Balb/c mice
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i mmuni sations with new adjuvants or AlPO4 Bar chart

conparing 1 gG responses induced in young C57B1 m ce
wa@taoenoasecruni sati on with 13 Val ent conj ugat e VBCTEP08/057999

formul ated in different adjuvants. The bars are in the

same order indicated in the right hand colum. 10

Figure 8 Protective efficacy of PhtD and dPly protein
Figuoets nnti-22F aog:abnetphagpeytbsifs titres gn Bsll/'ci midei oBar khart showing

r. the protective

amﬁ??égé%"&%ﬁ%g 3? &t ent 'bg%@?%%%onbl nations in a

nonkey pneunoni a nodel The "dead" category includes

| . .

e B s BNl S 8L § Voupg 7 e ost
lmlﬁanlmtlans|WIMt®w @Gjump;ﬂ)meAlB@A Blaarcharsmmmgngdge responses

. g S I.s ) r i i .
ndifed 3Rl BT s AThDRHsEfergWiicrd TR 3Bhl88e vacaine
forfRulatesicini diffieragtaadjsviantsy pidedbqys ewerirc Uuacsdume lveddr endjeatedh in the right
] otection 20 against type 4 pneunobcoccal

har{(;qwgchlll'gﬁge in mce after inmunisation with 22F-PhtD or

22F- AHPhtD. Figure 11 Protection against |ethal

I P r f:
Figipd e FRORE VL o e RRITB U RE 0Bl ol ctmidot i tvpe 10F
lurgne¢olboisiation dg Rhesus seonkeyse BarXhapgodhpsagcharprdiective efficacy of
a g

dlﬁgrleq!tjngﬁélriee S&trbgn%tt br%1 El)rggaf hﬁ?\kw %%Q&l”ﬂ@gﬁ%ég : jqué" td?ﬁ(§ category
mclaldeﬁmmlsiexsetlaatlvwcmld hanendigabutdor t\hetaldrmrmtrablod iofgntégpdic isatment.

serotype 1 polysaccharide. 30 Description of the

I nvention The present invention provides an inproved
Figore &BevumcantsPhtiklg® résponsec Banehart eimpring aniy Ph{d @G response in

H” I l.ar

Balggcc é%lﬁ A rnéﬁ%baﬂ@ ezr%gnahq@O;E%gélrfgﬁtﬁt?ecog’g%%téfpe

conj ugated to 2 or nore carrier proteins, wherein the

I id .
i 5 B SIS SFAH KB Lo SR RingEE il rovcion
ag@@lf/tﬁm@ﬁ@élﬂmeal cGalMh9Z in anicd &fteB irBmupisatinnowita@2F-PhtD or 22F-
ul ar saccharides selected fromdifferent serotypes

conJ ugated to protein D. For the purposes of this
i nvention, "inmmunizing a human host agai nst

Figgfff@qqupt% cﬁ?r? ﬁglnstSIe@g)alf%gQW| aénﬁﬁgun%mag&Yaﬁﬁ%'/@?ollowmg

exacer uctlon I'n severi
imraOHEatoRaeilr FatD @and" passiverisnunisatior duitht adibodiesi agalrdsersemtype 3
po|?§a ﬁ\% of COPD exacerbations (for instance a
é:ucmnlnrateofOl 0.5, 1, 2, 5, 10, 20% or
nore) or a reduction in severity of COPD

Fig?é?ﬁ?”?r%gércgﬁrg aB5inQEkIAP Un ARAYE with8. bR WdiRiMsAfollowing
immunisation with PhtD and passive immunisation with antibodies against serotype 1

polysaccharide.

Description of the Invention

The present invention provides an improved Streptococcus pneumoniae vaccine
comprising 10 or more (e.g. 11, 12, 13, 14, or 15 or more) capsular saccharides from
different S. pneumoniae serotypes conjugated to 2 or more carrier proteins, wherein the

vaccine comprises serotype 19F capsular saccharide conjugated to diphtheria toxoid or

4
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i mmuni zed with the conpositions or vaccines of the

invention. 10 Typically the Streptococcus pneunpni ae
wo aehms2of the present invention will conpri SBCT/EP2008/057999

capsul ar sacchari de anti gens (preferably conj ugat ed) ,

e Sacc ro

CR\Q@FJZt %\/@de;zhtgis @ J%ﬁ%ﬂlﬁa?m (‘?ﬂp%él%r #ceclnnu gel c?%ogﬁ'orn%ﬁ‘lsetrentt%erotypes
corpwmtmlmetelm&psul ar saccharides can range from 10

di fferent serotypes (or "v", valences) to 23 15

different serotypes (23v). In one enbodi nent there are
Forle dutposkd, of XBis idvention, I'imiuhiziegenthumae hosttly pgenst laxacerbations of
co%'ﬂf’to'g etléeea?rggﬁtd rg}?&en%réBnga{cg%%%nsogf Cbpﬁa}é?"}gé Jl:‘t:’ow severity of
COtE’rﬁbexqaegmtleds 'Sefep tu poad@dios at otvalende or rmeeﬁé}@’éﬂ))exacerbatlons

(fort ﬂ?tak&'é %lr Qllllcg‘@ﬁri (Patesoqc(fhad.é,dﬁ > eé' OIIOyBS? J)rsmo?é or ahlaelauctlon in

or ~equa fo PIRSY exanpl €;” t’he ~’invée

sevedtypofi €OPLDexaneyhegiat e ds siafioey @bsvarfdr jr@tamneomjmrgat madient group

A GECUA % cobipoRghh §)yRliBls JARRRhenbctE 1 207 "¢ ™
saccharides and 12, 11, 10, 9, 8 or 7, respectively,

Tybl&;ﬁl?r’[hé'%ﬁe%ﬁbc‘é@&%h@’féu@%laeﬂ/&ch%rdﬁ thé Pr&Ehe thvERTIN will comprise
different serot means that the capsul ar

capsyleE herachide @BKQ%@af@Efef@'}brC@f‘Jé'gﬁte@ arBereino fes saccharides are

der/a8 UTBM a8 oot e kM YI8Eped bE. bhatind@ke. 2heTifnber of S. fneumonlae
i mmunogeni ¢ conposi tion of the invention contalns

capsutar spCgharigles cag._ eangg _fepm 5104 diffreng serotypegy (o “v3 vaJpncgs) to 23

diffBrent s&bt ewm?:l B ofeR6mbadiment Ber sgafoes 1] 1, V\ﬂ?sl g8 or 15 different
roteln ISt carrier proteln For exanpl e

serglBEMaim anster sbedieny piihe nvention, tas Vassinegty Gamprigg conjugated

S. pAsumdritse sé&ﬁande%'zandz@r'?cdﬁ[uga% SSpriéElmdﬂr%t %cﬁé’ndes Preferably,
protein D. For exanple 2-7, 2-6, 2-

theztptgl ngmger gf spcgharide sprotypessis Igss {f]aarorgeoegjg[:%%‘i} 5@§exa5mple the

&loAGh rh Foch@N
invERIATh ol Oy Sl Batel ssiotyfes and l%ﬁgﬁg‘g%g?%d Fhochaides. In a
S

simifpireanne, then VaFCIRIBRN ROAPIISE atkhd¢:i dés 1r o é?f 16 £opjugated

saczBhfdasnas b, andi39, & oAn C*eépecllve',ﬂr? ineonjlgaad sa&zﬁanéesan d
6B, 1 and 7, 1 and 9V, 1 and 14, 1 and 22F, 1 and 23F,

3 and 4, 3 and 5, 3 and G6A, 3 and 6B, 3 and 7F, 3 and

Th@\fern$ @QI@cﬂaG frémaBiftertAl sePotAd” 23Eans? tiidine, cébs@@:@' &charides
5 and 6B, 4 and 7F, 4 and 9V, 4 and 14, 4 and 22F

Corﬁu%?r'i%d igyrotet %ﬁEP oM S pasiim@iae Berglyges iber %‘aﬁr?@':gv 5

o Rimdthocai g8 SRR IR lon ENARE 2% 450 E3%, ffs 40 24,2

3, 68 Wl DV B8, A & saPRABrAGChEH @@L@ﬁtﬁszemhlcfspmm D is the
carge0piotN 826G G PER22081Dide Fatn Sdrotype 19\3, 47B, 8Ad6RBATF, 9V, 14,

18¢, F19WGI92252F g e%%Fuga%‘d t@'ﬂ)g(;téﬁzll [l): Qﬁ%agmé%'zz -9Y-Aank 2.5 3-
5, £31 2 4id0, P2 418 SRk Bhattls SO Tol! Sabpads3 4.5
6Af@%rﬁFa9Vl b”aé@csé?l‘bt%egmian@%ﬁére400”1U98§ddﬁcﬂ>r<Ee'nP 3

and 5 6A; 1, 3 and 6B; 1, 3 and 7F; 1, 3 and 9V; 1, 3
In angmiaédlm%nt %a@&%nags frdm é’t I@Jé@ sénoty%es“l é'H&d?) 17§nd 74; 1 ﬁnd 5,1 and

a nd
oAl q8. Tandr Lged 8y, and 1B Falpary 1 704, 3lng % 32ng 5. 3 and
6A33 and Qﬁd?’ gnd gF 4 ang 9é(na apg:1443 apd 22, &@ddg\?ﬂ: 418065 #R@nd 6A, 4
and@b8, 44hd 4F, 4 3nd 9V, anrdd 14, 44;nd_QEF 8¥nandr 18 an®psA/5Fand¥B, 5 and
7F 5 ddy. £5nd45 afFoor¥ af?nrddzs%%ﬂ RdBR5HIRLHSE, BR and 9V, 6A and

14, 6A and 22F, 6A and 23F, 6B and 7F, 6B and 9V, 6B and 14, 6B and 22F, 6B and 23F,
5
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protein D. 10 In an enbodi nent, half or a mnority of
t he capsul ar saccharide conjugates present in the
WO pavalegeni ¢ conposi tion of the invention contBCTEP2008/057999
protein D as carrier protein. For exanple, in a 10
val ent _S. pneunoni ae vaccine, 2, 3, 4 or 5 of the
7F @ap St AF a8d Al PR S2F £ FomRdR3. SVeand LYt 3)5E32Fa Y and 23F, 14
and 22, ugatned 3roor 226 tagid r23B.aré-oonjegadegtoeprofem @. 11 val ent
S. 15 pneunoni ae vaccine, 2, 3, 4 or 5 of the capsul ar

in $REEPRIIER sEb R A5 Eohr R oRs Qa3 b an €M 9RES; 1, 3 and
6AphetatthfBel aerd Al 1.8 argl 9V 1.3 1d 14 et ande’Fs Spd@ndrS: 3. 4 and
TFsHochar Svies; 4 araim 414, GeneItF; 92 6Gind (s 4a6earby; iy dFethdtay; 5, 7F
and’ﬁﬁﬁ@v%nd':ﬂﬁ k%’fﬂ%‘;j%é 38 ?aﬁézgéﬁ,?ﬁT%ng?iﬁugi@g’@Snd 14; 4,
5 7 (v dF oY 23803§ 7Ee 0 it af Y53 of i piugated to

profim Dexanpl e, in a 14 valent S. 20 pneunoni ae vacci ne,
2, 3, 4, 5 6 or 7 of the capsul ar saccharides from

In &H E%B{S(@Hﬁantn %glrr %E)ﬁsﬁﬁo n% %fsfﬁ%rhia gl%tegackﬁarﬂfeoéo%h@,agﬁ d?%ent in the

imr’Sfl?J(r(;jl enig Bql)mgo%tfont R trgeaﬂgvl(}hg(?nngggr{tgﬂgr%ﬁqﬁ%i\éa[g?%ﬁncarrle’r protein. For
examlé.enentO ga@entt §.peruaogiacc@afingal. éd 4t @ poiotheicapsllargaccharides
fromxamegt sérdtyped Gy Aoffiigated RNEYENIDAGFor as@hipR, id,a 31 valent S.
B, .+ 0 o) r | S .
prdhmahiaygoche; %@s@% 9 Jng BA5HIH soEARERAS kBaigB porotypes are
coniggated lonpsPiein Pno examplg, dhe 13 Valsnk SnBifeenze Yagsie, 3, 3, 4, 5 or
6 cﬁ}h&paﬁaul%,sa@charidﬁs drorrt hié‘epsenoa/rpes mchmugaies té paotein D. For
exaﬁlmﬁlé,af] ant3 \%%rr@gﬁﬁ&lrlﬁérﬁa&%cMG?i,eﬂ 4t 8 0P O ﬂierbaPSlgE%accharides
X LN \Y n .+ pPReyo \Y; I ne,. ,
roff Bffreft sbBofod e Brthied oD AEIIP T, T GBRRIC ip 3,14 vatont 5.
PNeYMarige Yacdrg oty peds & & G6n{ Wjdbecapsulpr seeshyrides dgm different
seretypaplage donjugattd twapetdin . Fanexampleam uatfs_i:ivalent 8. [@eumoniae
vodier B %0 3 B 18pSARe SRRSO 1Al ovpes o
cortdatéih & irgtem ReF SRR pIe T I VAT S nedy el te 2,3,4.5. 6
7 8 efcthe gapsWan sasehayides from diferand sarohipes ére canisgried to protein D.
Foressodhletanta thealentl $.i pralueiohisenedoing 0z,cal4, 6aect e 8aff thdeapsular
sadcﬂéfﬁt{gs' %‘@lﬂ‘ézrerqgséﬁyﬁéﬁst &% cdn dégietghﬁ) gére{éérg/w ?%,FA exalm%e, ina 18
vl Afpiimpglaciinetned, Tk . fo L. BGE9 Shige cHppuiabspcelgtides from
diffg®ht sgratiensglare tcongigaiedr tcipaeted Dhaltoromaxaroplet wo dtHewvalent S.
pnéunetiaep escoireyl2d 3pe, subst i 8§ wk edofdepenagsulgr Sdvchitdeadeornfdifferent
t ; C & ; ;
it S5 A R K5, LA Rorggord oo o
AreRFFARGTUP L 9rQuRE desCHPRt 9Ye6A may be i ncl uded on the
list. For exanple, an 10-val ent vaccine nay conprise
In ¢He etfigsuImant tie ultivarh SeeRimdeescal vackinedof thdinveitionSMll be selected

14 C, . 19F and 23F 0 -val ent vacci al s
o fop FHEMESAarEIRse 2 ot S Une: BN VAR 109 55 Ends: 17F,
186, VIA, 2043920008262 FPCIAEBZBOSIHIDGR AGs dpprstizadd tHat one or two other

fgl nf anctélgJ vacm ne . nay gl so jnclude the 10 or 11 valent, .
serpyPRtiIQHIdoRe SivppiitkisHnieReNIROt AN dB¢ AIpels theareiRie i ggCeiving the
vad®ineban@nBle ZographichP Mcatich Adfere Qhe 6Acang b, bedladdPistered, e.g.

and (#g or 22F and, 15, whereas a 13-val ent el qerl }; ,
SErQPE | 'ﬂ%)&/bﬁn'EP'Hﬂ%d tqqethfll'%al Eﬂrt example, an 10-valent vaccine may
comprise polysaccharides from serotypes 1, 4, 5, 6B, 7F, 9V, 14, 18C, 19F and 23F. An
11-valent vaccine may also include saccharides from serotype 3. A 12 or 13-valent
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formul ati on suppl emented with serotypes 19A and 22F, 8
and 12F, or 8 and 15, or 8 and 5 19A, or 8 and 22F, or
wa2@9mms$2d5, or 12F and 19A, or 12F and 22F, oPCT/EPZO$I057999
19A, or 15 and 22F. A 14 valent paediatric vaccine
paémé/trl gﬁflaHs%altgf% ﬂqh%g é&%lgﬁr%lué @Mé)a(gr filr\/'&ﬁjeﬁ gﬁgrlgng%f?ion %BSBllgmented
wutlses&notyp%GB,@nd&QAlgAGArmdM or $8A ainy (22§, 6A6Abﬁh§,1519A19A and
15,ggrd %élg nds %5 O%Qr%%g?ég t13]\i%1en%9e%le3&dve%§ﬁeaﬁ1§{}%é%{lt?&es tr:f)’e 11 valent
formébaﬁorypwlenermed W RoetybeBZIA et 22 B 1276 A 881G, or 8 and
Y r 1 d r
1908 800 28 H0MIPSly S5 S or i, K 35 o 3 QLIPS o o 5
and R2F.uAld4 valps phetiatsaeadnd nhes irbburdevibe 10n@tant femotayipe slescribed
abcg:VgnsAhpgé{ne 4 d \@l't:h sgr¥ mp%%?) %/§C1 n%&%ﬁd %Ef' geggt%/égg Igé]\e/%ﬂtgﬁyand 22F;
seratypbg 641 12F1 196@uhz2t2Fd$Brahype&g%,s15( pPafaed 2BF yserotypes 3, 8, 19A and
0 ) | r a uI
226 IR B PG o 225 Sl 75 TOA Br 28 Sty 3. 6m. &
an<92/2F semtyesc, 6A9ﬂ:2I%\armH22ﬁ:orlsaroa/pfee|r3t 68 1%earab2Brent  of
the invention, at least 12 or 13 saccharide antigens
are included, for exanple a vaccine may conprise
The agsupasition s e oinar eohbsdident viedudesomapsulat speshatides, defived from
Frre9 8
sordyRa o % SEL G S bt 4267 §20 30 230 DRI Enjudioa), In a furher
embodigBnt FFRhedwentidn atlegst 1Dgacchofije aftigeRF (preterdBY¥ conjugated) are
: i ' I
QP Pd U SR 0es BB 90, oL QEBXATELE o, 7 o
14,9N3C.91QF B84, 23F1Aln B2farthéel embbdimenE of HECinvedtign, 1BHea2012 or 13
sa&ﬁgrédnﬁz%nhs&%n%?é:)lnclﬁ%e%éaaorc' m;bo& :\%hgg %ﬁﬁghgomeprlse capsular
saqchmedﬁadamved)frprml@e@ymﬂsot S A, @QPPDB 7F.0W, 13518C, 19A 19F and 23F
' o nf ( 5 [
or {%g%gﬁﬂcﬁénég% (#e‘r‘%&?r‘c‘%ml sse‘?&yyges% S Usaé’él%ogrﬁggﬁ%c 19A, 19F,
22fotanti 23Mmealihauglaridtianesgockaiet amtrgeeatmrsem:i\p@ €Rovatent (such as
ngludi t of\el t u
serB%Esthaééqvgg%B 3 ﬁl(l 7 1rbA 21R, 13 9P! ?5"19?&80 194, 19F, 20,
22%\@’@|Frwtd aﬂﬁésran@Ialsblscsnhenfdlajledwbsatélerlmmtlerd otitis nedia
(Pyrmula et al Lancet 367; 740-748 (2006)). In one
aspect, PDis present as a carrier protein for one or
Therommuobgenie c@0pasitinrhalr thdgmesdnt inveotidre comppeast profginte(RD) from
A onp
Ha?r ééh’i urg é{i@leﬁE%s Eslye %@ %ﬁ??gaspe@ig 93 ét%%(}#h%lrk Pluertae is a key
caqsati\%nngabstrhofaeiltla noextia, |a1r1d the gredent awdnta§ hdveeghown that including

thid? ﬁ)%tt&h & @g{lgﬁfgg? o?#&%ob%g?go\svml érﬁl/ g@%ﬁ%vﬁ of protection

ageasspe‘uhemqnhdwsemﬂu@aas rpbamieotttlsasecha ¢Ryrmudr efpaldtamcet 3@ 740-748
[ f r

(2088@.r [FPJoRé %s)() é ng]agsc gér\sl%gfa Edae;:a[)rfeeﬁ)grggl)égﬂ%lﬂ 0 % 87 mc§e of the

saqo;hamcmsn In)anonhet pschppdein D pouwd bé pradentin tbeé g@cclmgz composmon as

» BRPE 5 L 506B -84 e U5 SPARERIFEE 5 i o an o

freé nvelein. onProteiprl smay theo used s @ dillf fepgEntpratgipesr @ a fragment

(W@@b%éaﬁp HF\oé ?urﬂier Ea%g)Ectt )bg&%'ﬂ];agg régernt parsog edaprleg&yro%ﬁ* for the

mamltwhfathledmclnameb,efot legampleed,of, &% berm;m of FF@r sa;xlaaqmes may be

co AU BTo 30 e ERBS, DAL A% PG oo proton
carrier protein or to
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different nol ecules of the sane carrier protein. In

one enbodinent, two or nore different saccharides may
wheooeonsegat ed to the same carrier protein, eiPCEEP1008/057999

the same nol ecule of carrier protein or to different

nol ecul es of the same carrier protein. 10 Each

St rept ococcus pneunoni ae capsul ar sacchari de may be
Thee:(yapculgabédlet presectainverion gumotrses tvndepeocedifferent types of carrier

e s stin T ,
oot {5 B 05ty SR Bl T oY ccnare
whtchcsaecr@edes mag deitime YOO of OiFE®AHt. alfal SABMPES SEDMES 3 and 4 may be

(£ [.0_.an tel , .
ool 5L e PRI 1 88y B | 8 B AR LB ot or
diffex@n} u@laetcekgtstothBTsame mﬂm@'telrprlefweaiuht;odm’rentﬁtwmmrenore different
sac%ﬂgﬁc#]e%t rﬁa% bg %J%gé)tfe%i % %eeéﬁné: %{nj’rle? [)%té Paéutth{ sléfneedmolecule
€ CO I nven ed “bel ow
of da‘rruerrpeotpmcn'reo diffesant merecu@s ohthessame cfammermr«ztemnor e
saccharides in the conposition, the saccharides could
be conjugated to the sane nol ecule of the protein
EaduaiStieptocoaanst preumonisieecapiselar savchagid@ may e dionfugatadt to a carrier

prof Bt RBORUSEREOE ade (BB PLLE DERHMIR fdament C
of Jepaheid.ePitlFojigst (-:pjarmamlaﬂwf ﬂheS@rdescnlhmldemuV\éQ @79833¢ and WO
03/%5(%7‘2' 9et89iﬁ%cﬁ gﬁetgrfglg}%]g ?é Zr?rlggzgn ;f)]; r?%e?t étp s?@cfhr ?é fr%ﬁi ¥erotype
19fc a/hrohes ajrays e:onuug@tapl b &XTeat ERMOIHE, prefeTablg 0Jf. A meor§.complete list
of ;98%8 ene{H ids tﬁeﬁrr)r‘?a%ﬁbie[]uns%agﬁ Ith?égﬁﬁ%gtse%?)f |F1 n%]tl?ﬁ rH bjrg?én?gd below
invention is optlonally a menber of the pol yhi sti di ne

If théozf}gteng% ri er eg&e) %Qtfghﬁsm ELO?%@%E%%BSES fl ﬁ%%omposition, the

saqn:ham@snsoum;behww@ﬁeohm tre aand mdgadacd thg rmotiehngca&ﬂ% (carrier

o 959 %.0r % i i LY, Wit .
ke g5 gk e AN PR STBBItth By gy oo wo
04/0&32931] wAttérnatiiehothaskdcheedeemey edcl8 B8 separaibly8@)uglte8HQ different

mofé%ule? oWe ?rof) XS?nQP (:e%zr]fgr?oléc%ﬁef gihﬁ Pfein E&Flereﬁﬁg%\ﬁng one type of

sadchalgifeq:urwgatedth IKB or 4 of Pht A, Pht B, Pht D Pht E.

Exanpl es of fusion proteins are PhtA/ B, Pht A/ D,

Pht A E, PhtB/ A, PhtB/ D, PhtB/E. PhtD/ A PhtD B,
ThéeharDeEprofin EsniigatéhtoEsre armaorProf BielS. mitsenmminimetdagsular saccharides

n GE 2408 CORSHAA L Hbdhohb el AAER B8 ooty
meg®eo/dd (08 2B IWPETIHER2008/ 1aBig IGht)Wreteind, rfeepmemts ooffusin proteins
thepéo?.t ?h@%h@&,ePﬁ%?%tﬁée&a?ﬁ@k)yotaﬁﬁ aypﬁg\{ % efg}mkgséc?d’] sequence
protern), €ac fragme contalns one
sharinge8 0, B576li 908, t%i"/aw8f‘{ot99f’/( 8l 1@}%I/ictﬁntltyowltb@ sa_cwubnce disclosed in
wcS %@ 39?6‘5 oP{Né 66)%]9%6 {éogl% hdg ntoﬁaJH gédsdé'tnﬁs 1%@8%4 M084d of sEQ
At sequence
ID Nf()(deai \Mb)ef)@%n Oisfdm%mw)dane ezardplg, fusicarpraiginscaraciothposed of full
Ien {hh&rfrJdSrr?e&dJ]HSEdéjgpg o&l[:-"qséA Clgﬁtbggpfﬁt)klﬂrgt%e%agrﬁblé\ssgffugilon proteins
are( RO, FBuAdhdhtAES BhtB/A6 PhiB/B4 PhiBiEaRhétiBoBhtbéBit PhtléE, PhtE/A,
hi st di e
Ph%{/)l% I%?ﬁtbﬁtéﬁ?wmbrélfﬁi tg)?elrggwngreglgnlﬁggdﬁth flhgtf'irrgﬂgtﬁg%t.lc}n{e?]aﬂ the N-
termimue igsedonexample WEO @I 9&33dh
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fragnment contains exactly or at least 2, 3, 4 or 5
histidine triad notifs (optionally, with native Pht
WG 2@aeses bet ween the 2 or nore triads, or intPEFEP1088057999
sequence that is nore 10 than 50, 60, 70, 80, 90 or
Whéﬁei fra/ négnﬁght Igﬁtj prgt%ln% a{?%h%é’oe 2 griépﬁ)}g grcgs éelqu'te ﬁ]{:ege ﬂjsstg)n vair‘gteln) each
frag%Ee@tIthlN@IIyétzoofalr\B@)rWrﬁfdr@Bnémﬂme tRhd D)otif(§ naratfior coiled coil regions
h C r Cc in :
of gl?é?] g g&ﬂ%de% R h(?srld%%I l{?lag rﬁ(gtgﬁ rrleeglgét%ggfl pﬁ&@%&)hé{e Wat has the
secamboeejll-miHKH aNH%tne Hpisobistidineliasd boseah beirel acid mthardean hisédine. A
t. i C .
COi ?tcon r%ﬁa% Fh Pé'rg';ac% uérréld eltdrbyI %H? & c?rl(t)ft]rﬁq_glﬂﬁgt;ﬁe% %Ie(1991) Science
25%i1geat1 165. inept embodiment ’éneaarpf}aeh ZlfagmenthEJdesismator more histidine
e rr
tna%t}r%gffné{]\ﬂl%}rll egsn %%ruﬂggeﬁfe? %:gl Per?e Ih% %ﬁ%)b& f‘ltéltﬁé or each
fragreent. cdntaar@ﬂmmdlyazs aliészmt iZhexd 4 abb\mndmegowmmnfs (tdionally, with

eI AL b 85 b5 % AR, B3, I AP s mor
thad, 5@, 6(8 Y, 800)9000r V‘ﬂ@(?lo39®9@a( BEQ ndlivBigmeumocdccab int@-triad Pht
seclal ¢ é #aehes ﬂua%aée%suB%é’ Bﬁ&%ﬂnes‘eé RRER L 000, 00/37105 for
Phi®yi In@na{mtmbdgequeme@r each/@@@h@ﬂb@ﬁtams SR80/ @32 8@t 2,| hor 4 coiled
coifﬁereq %mlriSl engrﬁtﬁoo:larﬁ%tﬁpea ﬁ%&ﬁrﬂ@ﬁh&%&eﬁeﬁ&bﬂ\ |'n9|%éjsd?r§e full length
proin a\cthettle stgnel sexjuenee fatib¢helde thgt mnapmtftéh Iangmtmonermewﬂh the signal
pe@dggﬁ)lr eg%rﬁg)lle(rjzg) ré)r{}gé a%fréjgigl) INe Frglnug)rpgﬁ%lv%%'n\%zurrgl Iy | ?ccurr{pg variants
of Phit oteird a@d |mnwnng;@'em|fregrheatgrrérﬁm rodtePhtely). (fmaggents as described
ab%\fga&:ﬁ%gﬁ)gpt?d%ts%?%y%pggt (grngg)tD(f%n}‘ngcg}saa%%ﬁ% a%lgs C"om an amino
acifl Beqmlemcé’hn Weid/3vd Oéc(SEQsl@qw@ﬂéeG |Ehor 19 @O VBIAW39289 (SEQ ID NOs

2, Aé\lﬂt‘)log igﬁoggmﬁ@ﬁ&%'innsaﬁ@ glg/g(%gtpéeq?%ém él 3f %R%gla%dﬂ"gmns response

spegificrior setd dmpeqeehsssuence/iD0VDE0/30H0D0r WB00/399299 (e. g.

SEQ ID NO 4 of WD 00/37105 or SEQ ID NO 14 of WO

00/ 39299 for PhtD). Al 30 fornms of PhtD nentioned
In Eviowarctar e R amusdddlqmlemudesrﬂvefwlllmth pfoteimgith the signal

rrijer t I
seﬁfeﬂ{:ﬁ Hac?n% b{Sh%tmétﬁre ﬁjﬁ I&%ﬁg@ﬁé{? | it th(—f@lgﬁ%lspgeg)ﬁ&]@ fbpgf‘ample 20
ammnjasvgiat el(d Ndertrmleuss)almnomaldecmteraby omrrmgotverlantsapfl%TtD and
r [ :

mrﬁ&r‘?‘cﬁe}zln% fra %@%%& d %gfr%% tse ggfcg)é;s%lﬁ ovee %pé}g/peptldes
corﬁmahsﬁaﬂil&z}st 1A|dréﬂrmmlgwluy arrhigo atad&hamlajléstamymeacld deguence in

W55y 5A05HAT el i bEhARige Js SRR AL eABRES o immune
respersshsprgifiecfol eaidfPigPoareing avit sdzcexenoeﬂlry Wale/ag1 0oner YWQI/39299
fg r ' i I
o G ATENL S EODUEE R4 1) NEATH 0 BB oo
forms of BMD Beftidinetabevd cart lexasead)in thEToresattéanvestioroxi d) or
fragnment C of TT, DT CRML97 (a DT nutant) other DT
poi nt mutants, such as CRML76, CRM228, CRM 45 (Uchi da
If tbe rabtelh cBiriet is Cesame 2082 B8RRI B4dchatiggl)in tigRIgoMposition, the

sac%ﬁ%/ll (fé%on@/goggr Ir@élt%oogq\lﬁ% %ﬁéﬂm 88\% ci(?té[n(?:?rotein carrier (carrier

moEenles i ealnigy2 Bmyye rubf&remt Seoxhariles Enjugatedkiel if) [stadoeinstance WO
04/@:‘;%‘5“31?3| }\ﬁ]&rhaté/% he%?l:c?n "roﬁgs ) y@d&ﬂ)é %Qpé)rgteg &Sn}uéb%tetdoto different

n or er- an
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10 158 to Gy and other nutations disclosed in US
4709017 or US 4950740; nutation of at |east one or
wWoreee/00082¢ dues Lys 516, Lys 526, Phe 530 and/ oPCL/EB2088d57999
and other nutations disclosed in US 5917017 or US
. 711, .
mofb AR 5L eCbre R B ER R i G985 Oy haying one tpe of
sadchamde ﬁsuug%’m&olﬁ) including ply detoxified in sone
fashion for exanple dPLY-GWBS (WO 04081515, 15
PCT/ EP2005/ 010258) or dPLY-fornol, PhtX, including
Exdhples dPheddrierPptdipinghtitictamday foas usats irofthéhiregandtievamsion are DT

O IR o T PR 1) P RRIERFB s
otheieDaidoint el utants, BMBICaE RN Tigo CHA248, GiRMAS (Wehider etnad J. Biol. Chem.
21%2%%:%@6 %{E{;&@gg{%ﬂ gg’PQE{EMPEf cPRR18'ahl €RM107 and other
mutetiong desarided py NRIDo(Ist—lamiMpLhib||m§eheitfdaUyeElgueeq:redﬂ'ekins,EEd: Frankel,
Maf%unc e%lé%rall’nc Eﬁal?%vaqge et%g o?@rtg ocf;GIlrJ] tqﬁg?(? @g @@l cld)e%er and/or Ala
15§ EPGB/?ZB&B(lther EBM@WQéE):Ide!IéEmt Us M@'GROW ot és P@5QWD mutation of at

3177 4 2 ef U S
eagpld Sl gmorie RSN oL 326 POk MEL AR Ehe sdand other
mutadtions)ytﬁsdnseuoinnblﬁe§9qm7 ga/mmwmr On fiaginght disclosed in US
58471 © AL AOIRGAS E‘&rﬁ%éuﬁ p(kﬁ Fﬁe?t lIrJnmun 63: 2706-13)
8P t opes Tromvari ous” pat ogen |ve
noluaougly detosified 00HMEEdashiont Romiam e JASLGMER AYVG 4081515,

et g opuet 5 Dl AP, SbybRBOMl B! AR an

fus@)ﬁls@9H?Bgra')atemsrfonexqmpiké’hmlz'ofuslams waEcmmrzsa@w 01{983B4 and WO

f 0
ooRebnBh 5, 8h1d4E1bE ((Y0ULE 18bhy R Pyglpepeol o
meﬂmd\kmtem 3ustietyc exthastedainorh IN.viabeingitighs esermpcauqc 8- EP0372501),
|
PO @%hfgsgnbmpﬁg}ght or Qﬁ % hﬁﬁ@lnHQ%%? g&ggrﬁ% hgaé%\ggzéte (BP0 594
61018) |ov||rtnynumggmaﬂyrfwmldnalferqmvalemtsttbdnee’s symtda’rammbpmdeﬁ(EP0378881
. : ) _
ePGENHIR 2, Do dBE (RRIBYAR £ i G RI2AAP LRGN blieins (WO
98/bbEEt BP84 HidVé), s bydakingsh atymphgkiees, egrotwrtmg‘sctorseamt harimopes (WO
91/??1 4963,?%#12(351& (ﬂel u%gméagngﬁﬂpug%%%ﬁﬁ%il i orT Jgﬁl e%)ﬁ%oes from various
patpomderl\aed\mmgemw(ﬁdh@ et (ﬂqope ELOR lmmwwohBdgad ®d3824) such as

N15) rStin Fd%?et aI 0 (l)? %%648? '; %9 4:(9 Pgtﬁfacg protein
one as ect onj ug d)

PSW/EI(IWOWDWQ%%&&)hmn datab@pmtqlpes‘,wé} 01/t7ﬁé31)rrtnmo@emazof C. difficile
YISl i on may all be conjugated to one or nore

(W§arr| equ)rotel ns that are not DT (i.e. only 19F is
conjugated to DT), or nay be spllt bet ween one or rmre

NufRh"di &l ARk bEs, AT Dudaf D34S \D 9064 nov.
en%oél msnta? ?5!3? conj uga‘%%g rg & %71

destkibedfant hle \rammlprneng]osemt wpasneawethcalnjsagmypmd d:cmjtl'gated to PD.

Hoff?z\(ﬁrié’? pr%lsned‘t {rP{S”tP Snl?ﬁvr‘?l ﬁ%‘&‘”& é?%tt‘iﬂ%% épi"%g%vgf aft"’qy was improved
for laetiveias |Hﬂllcmindltth'orqmgd1E's bavitgRVDA 8@njudated td Ot doempared with 19F
di t DT M 1 d
ey B R0 b aadifort AP ARG RCisk Prighy nle, MR e, 30ifg R cross
reagtiyitycto tdA id béen evithotiFremjugated do @Te $tarscmare|foie a $edl®€ of the

corrqpr)os]ﬂ%'ﬁ' ofItHe %rgslélzrrltt |n\?ént|omr?§ls%?OQ§pe 4&%—1: is' (:S’onjugated to DT or CRM 197.
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10 conjugated to DT or CRM 197 and no nore than two
saccharides are conjugated to TT. In a further
weeiodiasent , 19F is conjugated to DT or CRM 19FCT/BP2H08/057999
the remaining serotypes are split between PD, TT and
In J(;;) i€ njgslrﬁ)geglgér%%ed!?% %ﬁk}{;%g@ toegﬁgqih Q%glrrrm;hl%nsaéhande serotypes of
thesmrminpgemc aompssptlort mag tallberncordigaien tarmhe cprrmmtdayrmrrprotems that

T
ared%wq:ig;“é E‘quggﬁjﬂﬁgleéﬁggﬂ ?)gt%lggtgé g?ht bet (—{:nOE)ne or more
carbet pmmmsPﬂbat é’r‘é et dDTCRM DI 7itselfn la oﬁare‘rﬂh@dlnmrtbotﬂﬁmmo,njugated to
1 T
oD R MO SP T, MRS 202 RGBT o e
embpdimentl1By isPboriugatedPtot DI Br CiRM 097, @mottee nemaining skratydesrare split
bet%BR‘ﬁﬂdT%ﬂg T 36Tk 1159a‘ir$$1tﬁr?hem nf:[od YgF E's%)n]u%ated to
conj ugate num) ysin or
DquantRMrI%‘ amdhwmdle(tb;m oBe sacjhagade esdcanugalgd tonTéI' f lnrdanleearspect of
i BSBRAFEE oo, SRURAAR A Kord oPIEP, O LHPEF oty 17
corgugatdet] toeBT or THM 197 cod| rwgrabgadthtao T secchGRidDare @Wga&d to TT.
i I .-
SO SARIRIELY Shugn o 8y e R chng g, gl
serotypeh are spdit beiweennP[Dg iﬂ' exhdtdr orp(ﬁBMntﬂ?ysih @, fuZhdrienbodiment, 19F is

cofREAElD O3 ERE RR Rl olehibd betaBbes Bis e fle) b, 1 and
pnéraydiar iinde"futtheroergbaimenthilSF speanjfigatad it@rﬁ)TnayCRM 197, and the
rer’rjngfrqh%Sg%t@%%ya§@%glnaﬁet\9§ °bD ?lTlaglgséﬁlgl Ig ?ﬂﬁther embodiment,
i nc es both. Sacchar rdes are <o ate

19bewc¢cmjti@t®htd> Bapr GE@A‘Q?zamH the rsmamirgespreiypds atengpihbetween PD,

TR 58 bRl B PHS EBARTE BT BRI Lo Roomen
19Fb$ csnnz@auteohtodib'bler CRM19€ d 184 is3Enju gatessiiot gneiumolysin or T_T one (two
or tflpele)f ilgﬁl%p géa(%cﬂgrlée?%g %?@@83(6? b t'gadggﬁgr?ﬁ/eg gg%%ﬁa\‘?j’lé@gs' (%dgslvl}@ated to
Phtﬁlmt%rtDtﬁ amdaplémtthamacsh:grtdpp|acabd>ryug'ﬁiémtor%;@data furihersmbodiment
19@”51%&3 by RS SR by c@(ﬂ@?' ¥§E‘i's %8%%@&88 ha! ngﬁr%oﬁgﬂs%r?er (two or

arldes of occus eunoni-ae co

threeaﬁeralnerm@cclwlde(s)gﬁye@m@gmed tbeTEnonesfwmercsaqchyrlcteolst@nwgated to

o Brdib R S st Ry o bR G el BF PRIPE e ot furner

sadcbariddseark egnj@yategptawledccus pneunoni ae serotypes see

JONES, Christopher. Vaccines based on the cell

surface carbohydrates of pathogenic bacteria. An.
Thédctaon ‘Bacaharid®’ etm:oughﬂ)uhéhigomcifiv@ﬁonﬁnaynmdzz,ate polysaccharide or
ollgé!) n_%gc%aﬁg% tana- ifpéélgd S o'ttf%&allg%%&hargiggsar? *s%la%@fr}cl)mbbacterla and may
be Bakd td sorge Hegrepchiyy@awo inzethaekts, (sbe fueeaample 489584 iahd iik#97525)

t
ancf’g) ?I%b?accharl nlafshﬁl(% %I&Sac%ag@e%rb%gl tl% os%gg a&ﬂ H’ds reduce
wsmltym pQIWa@nI@r@mmpmr]dlcal tb Immbve h&ersalhtariamcmmated products.
\Y E

O|I$(§S%§?r§1grldbg htag%1 8\4 Ay d%ePEnereBgét ﬁﬁggggrphﬂﬁg -30 rﬁﬂ)éat unltsz) and are
typm:ayy Mrwlmmw%ycf\ﬁalde@us nmet hods such as acid

hydrol ysis treatnent, hydrogen peroxide treatnent,

sizing by emulsiflex(r) foll owed
Capsular polysaccharides of Streptococcus pneumoniae comprise repeating

oligosaccharide units which may contain up to 8 sugar residues. For a review of the
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10 by a hydrogen peroxide treatnment to generate
ol i gosaccharide fragnents or mcrofluidization. The
W0 pooeneses have al so noted that the focus of tPEI/EP1008/057999
has been to use oligosaccharides for ease of
. conj ven h at_ by
o SRHIRLE, BOHF 8 Bry | e BEERAE g B ity hoe YoNES,
Chnsmphegjat\lasplrmaebasedm’ne tbé ¢dile sﬂd’abevwargohmmsa@éspathogemc

baé@}‘abﬁn reaki %r%@ \Mq aJ&Oef”iqb%aScﬁ 73X ggp ?4%:9524 Table If ISSN 0001-

o]
37E|‘fﬁnl yglgoggagr:ndedlmenpra)t@pﬁullanés{azeha?niaj agiigea ey be a full length
polg’lac?ﬁgr%es H;% W?\%F% totﬁm‘?s Et%%f bg one o%%ssa%gﬁ%@éea@gtd%? \%hslhgﬁrer than

natiarergdly eacuharidd Clein oblrepeatmgcxdlgosmchamqmuretssnmnne embodiment, all
e ' e on e oly
o 5t e5b e el URORS B bRt o RIBAGNLS ] YELP ton
polysacchaideagady be.'sie i.asthevfsideamgeibe rpdioesdncteiolslesrthods such
as %g?rhpgr?w& s C}Pé&trﬂ‘é’rﬁt h¥drGaeh é}ér%b%eré‘ﬁ%ﬁ g%? Wér‘d@@h@x@ followed
by sacd'iydrque fpemndehetreahmpu@abe geﬁbete:on]ngfgac@amdecrfnagments or
mlcq&ﬁﬁ ﬂ in the prior art tend to depol ynerise the
ysacc arides prior to conjugation in order to
i nprove conjugation. The present inventors have found
Th% m@gnt%?sgl%z{%réol% n&gaﬁﬁﬁ%deefo%ﬁs Y)iaﬁ‘l%' J}Fﬁ‘ag gée%' tg' Ji8 o‘%ﬂosaccharldes
for Bes@ofrmmju%gaprndtjctpne'ijmmmaemiats rdavséagej tha‘lﬂaj using native or slightly
] [ 0 i 0 f [
seb TUIRRE el SORRBHECDo0! ol Bk WAL AIRY JdMRoes may se
realises: dy er cygugsite bayieg glghvmnghtogameltyagyhlchm e‘atte:rlaale 2) the ratio of

polfEcilirve Tother anat, BRI <=Hone i b oPeh. Bah byt o

polpsactii@dleDa. proteirno (véwe irb el eremjiigaten enagrbenincreasedt (WEch den have an
t a \'}
eﬁ&c?z%lgl‘{gg cgglggﬁup;;rg?s@rpéﬁ%tt h%ﬂ rﬁrqﬁHéf{ﬂa ib j%{% Errggg?o hydrolysis
mag 4@0stapilgedl 090Ghe 156 cﬁO@geosa@m@FlcﬂéK)fd( Renjugetian. tThet use of larger
[ rage _size. i
polf GEEARNE] GRErtf ) Mol bross i o bis, SRR, Reror and may
Ieswnjtmegab@‘amwf 3eceajchgidd doms theukohjbgate.edle |opnjugate vaccines

so WA EIERb SR8 Byt PUBEEDS' b SeSil bl geronton

Ordlehmm‘@mveﬁ@mu@etlorBO'he@@ea@nt 98a0tors helve ounddhgtosiceharide conjugate
r 0 ario
vagg‘ne%tr%ed rﬂﬂg % Igp@ $ %MOF Qla{}]é\}l%ﬁl Ié(;%l’?t] [!]I‘B{/I?%VaeBOO(§W‘IIUﬁe response
agmmtmacmhchaleilse‘aseers to a saccharide that has 5 not
been subjected to a process (e.g. post-purification),
the purpose of which is to reduce the size of the
The douhaogdeic  gomadsitvac ohdhé dieverdion beagnthus| cohplise one or more
e ficati hie
sac!'cﬁgtlr'(?e gor{él?ga?g\%ngtlémsglgc \%ﬁ |Izeg %B;@ nglghfé%{é\cqeqe '69\639“'?% weight;
wl héeacpiosmeradﬁabefdee berjugrtion is abpec BeiDa, ol 09kRang00kDa, 300kDa,
406k%5%h %b@%t?a;oy\%ﬂ&dahﬁl (H% %rﬁé&&mﬁﬂ &% gp%o%esac%%}?ded&{nﬁ%ates of
natrtve e size of a native polysaccharide 1s tor
thegmeamtibe sheuldbeve 26 @kexage e ook Brde 08 conjugaiionloDad-1600, 80-

1 0 6
388 pug 3880 A%PA0n W PO P PBe W,
unitsi sticeldeibe replaesd deravatwithe’ xrb@i)ysiarcoharenm@daﬂent the conjugate post
conjugation should be readily filterable through a 0.2 micron filter such that a yield of more
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wi ||l be appreciated by the skilled person. For the

pur poses of the invention, "sized by a factor up to
wo2009/emes t hat the saccharide 15 is subject POI/EP2008/057999

process intended to reduce the size of the saccharide

t 4

thaﬁLa%OI @g %@I@Sggaypﬁg (g%ﬁeé Egge}tfrg%tgpec fr}g)% &fwi the Sre filtration
sampleerpreted in the same way i.e. the saccharide is

subject to a process intended to reduce the size of

the polysaccharide but to retain a size nore than a
Fort thie rpdrposes| obthieanvestion, “nhtvespatgsaothdride” reddrs @ a saccharide that has

ol r n t
notpo eh 3 %B@Q@g tg% r%gges%%ﬁ 88‘5 n%%ﬁﬁca?gré)f lihee p[%lﬂ'ég& (Bf%hlc Eeto reduce
themmabhheaecdmldhaAlmesaoSMHdatalh @asd)m&@llgtelwcregmm in size during
nor%%nJ ngﬁt cggo pr%g&ﬁgéé erSuBﬁ O'éelsggchamgr ?s' nstlﬁt n%f?\?eSt O]niy if the
polgsercharidedesi @mmlbmtedﬂolmtehmlqm w@Bd Itrre polysespleatde not be
con%gdetrgoe nétﬂl\ée%ég e otf %ene{nOB"gBQQS&'hSn& rge be ween 250kDa -
| ses 'Strep ococc S unmonir ae sacc arl
2 Oﬁt)kEDaaaﬁtQO 4d WKBayﬁwDaoﬁmm@d Bml@&arﬁmkba p.’r'a@ﬁ-éOﬁOkDa or
1 O%qr()%OQDQRN %%‘ﬂ‘?trer:i]t t}(p?i—is h%’vmg %f@ererzt s#z%s ngtr vee;?oyé gcharlde as
unonrae’ sacch

W|II>tﬁa appleciaéd by Ge sk‘vll,ed>p8rsom9 or x10 I n one errbodl nment

of this aspect, the majority of the saccharides, for

exanple 6, 7, 8 or nore of the saccharides are sized
Fobthe puri@Bes at therinvgntivn, “s2ed o ,a fadtor ¥p to xB', mgdns thdt theSBaccharide

0 [ .ecul . .

iS s%rb,e)éhfo ? 8;]—&%8% &ﬁ#édiB sr(\é\\@jc gtb? grzeﬁo\é?@ea%&rce lll(r?esbluttaté I‘?tﬁlen a size
movetfglhthaéfvtbe aiye ofvhe oativeer palgsiagttiaridnX3,0%4 eficeasatodisainiedgreted in

T e e L L TP
polkdEckimaridedhnite udain s sied Mmokenthan & thirtthe qaarteraatcl thg size of the native
po'%ﬁ@ carried out as described in exanple 2. For

a

nal ysi s of pneunococcal saccharides, two
In enlaspest QfTTBKC%‘&@mon athe I5O00RARNY cvaypdsiionsehprrises Streptococcus

rind t
oA SyEhaRdds Of 3F SRS on SegBp8e fotbdep ot Birer protein
wheletreet @asi .02, Bndt an6e’VWa¥ tor Bsash W@nemmaepﬁmmha\mdws native
poI?sa% ﬁ'%{ frgon | aser at 488nm) and an inferonetric
ractonmeter (for instance Watt Qilab DSP equi pped
with a P100 cell and a red filter at 498nm. In an
t n C af
R e R S e
pnédi@erniace dacaadrifes $iome atllgdshd Oaserotypa$ ocerjupaletli tona carrier protein,
c 0, n eérgo [ t
whglre% %t é‘lg Za?,effls5 A % g%rl] gh@ﬁ ﬁeurﬁgrglgggg&?\ ride is sized by a
factqnsupatno@ By, x#i, aboxd, uq7dx&a¢9| erm@r Ismmieoeambaniment of thlS aspect, the
or of ] yigi [ [
ma&gp%@’ Ctb% ggtlﬁc‘rﬁlgh#%éf&%g(aﬁg)% (f ﬁé 8ﬁ)grngcgr¥ %ﬁ ar{é sac@ﬁé’r%@g A€ sized by a
facppolupd@as2,hd@r kdle®, sunfii x,eBitory 100  provi de a f| | terabl e
conjugate. Sizing is by a factor of no nore than x20,
x10, x8, x6, x5,
The molecular weight or average molecular weight (or size) of a saccharide herein refers

to the weight-average molecular weight (M,) of the saccharide measured prior to

conjugation and is measured by MALLS.
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15 x4, x3 or x2. In an enbodi nent, the inmunogenic

conposition conprises S. pneunobni ae conjugates that
w@e@omeises f rom a m xture of native pol ysacchar PCIEBP20$1057999

saccharides that are sized by a factor of no nore

Thémit R/Jﬁ\orl_létztgchry&u %@g@h r|]rg Er} d%g’i’m? glcgiﬁgfam#gg asgjescrlbed in

example 20fF ot Mé\LBS@mbtysusdlé@namreomczelobdcyhaildfaa,cttwrcodﬁmmqo('l'tSdKGGOOO
an %OO@ﬁNx L}fée% ea(eisn cbr%b%gtl rﬂgggéﬁ'g%mhanges are 8Iu{ed in water.
t'r ept ococcus pneunDnlae saccharide’i's'conjugate

Satdherides areateteghedusng aight scalttemgadeteétor (fomisstanoeWyatt Dawn DSP

eqtﬂﬂ%é L o[)lll] ?apuﬁértnll\/\é%gfgn Ia-gg al 49% 2: F\ﬁd (n)agnlt In?%gr]\?leﬁlc %ﬁactometer (for

insemeaeiV yattaDtilaalo 8 P\eg ugpped wity adtid Oaet aad eeradfliter@t 498nm).
carboxylic acid group, 2 reactive am no groups or two
reactive carboxylic acid groups. The linker has for

In gxXampbginet WRES. 6n@ﬁﬁorﬂ£b sécoaaﬂkje&areawaam@l_pb@s@@hbﬂam or native

polg%%@eg_wgﬁcgﬁi’%}q bgelz(cﬁ{ﬁglj %bs"fol\%g@jg}g a norlmlal léxtractlon process.
ni trophenyl - et hyl am ne (Gever et al (1979) Med.
M cr obi.ol nol. 165; 171-288 IoaI k
I 30D BRI TS a5 TOg AR SHEPA G0k PrACIEBLDY Deianiaspgleavage, for

instdhd8 5 7 Hjrofligizatind odisantanarMicieflaidisafsaRhe1 Sond@ition have the

A Te, OF U BBt gae [ ae. S e G ch e a5t bases afficiently to

provideanfilesriise icorju§ate ABIAngSs g edfaar af nb infdte thdro%20, x10, x8, x6, x5,
4 %%ugati ng saccharide from serotype 22F. 14 WO
xh /600826 PCT/ EP2008/ 057999 The sacchari de
conj ugates present in the inmunogenic conpositions of
In %’Eg r??éﬁ{egnlt"cl}ﬁeq%%rl{ngga (Iggﬁrﬂh(g{’% ccﬁﬂgrlslégcg‘"bn%g%% ag%onjugates
thahetel made tomaf mixhee S)aoathfarpdieawftahdes and saccharldes that are sized by
- - m no [ [ ohar
a f%(&@%%?ﬁ’? #?%%@Xg@ana oRé( tséécﬁ‘ #Eﬂélga pocdir rtﬂgrg 91% r%%fc‘)rlty of the
sacchaiides; fod@exampletd Js 8lpe nuwe pf thet sdiccleridey abe sired/byadactor of up to
%2, skea%s 5(OI kgker) group to an am no group on the carrier
rotéin.” For exanple, the spacer could be cystam ne
or cyst eam ne to give a thiolated polysaccharide which
0
In %:n %go%gg al 02 dgpt@? é:tFDsrelg aé’jl[n%r%e é’eh?{hgnc}emr* %Sﬁ]nggted to the carrier
progain i viat ed ligkarr ifer ipstetes ne (bitunctormiplinkeusiThg BNEBS) isoroptionally

hetgrogﬂhﬁcﬁl%ﬁélyc!r%t F%bﬁ‘@rﬁcrtloﬁél Ré\ﬁrggg* %gr%[)lg aeﬁ%'gﬁl/ aMﬁ‘l'orbgoup and a
reastivvucarboxwlic day:ld gt(oub,r dmeactize snEn@ Igr&PARY too rsamvemarboxyllc acid

groﬁ?@&g&aﬁkgﬂz ﬁe( Tas for }%(arfé]g é)%xﬁe{lzﬂtfaﬁcf %@ F4 &R@gﬁ?%ﬁ %% Q%r‘r%%n atoms.
A pDbsilledinkee iamhRb- d@thevaltnkssd incutec tBapnod@namido (WO 00/10599),
nitr%@ﬁ‘%n%%{gﬁgmgr% Eg%ﬁe?aétr brren 'i1sdt%r'§a§t|\\‘/jéd; kglfc'c OX fh%ﬂbl ’W‘G@e 171-288),
haloaibylmaﬁﬂesi US405768b), dhyaokidpolinkages é@Sé@Eﬁdést‘Jﬁ%@%ﬂQ% hexane

t / 15760 i f .
oGk, MOCIFRPRR) 60 LML, I ACABIBEE Ao s v as
linke6fa2 80Qjag@linigesacehdridalfios sarotypé qa@slnweemwmahﬁ, ADHEs used as a
IinlJaé)élfjorﬁr?5@%@@9%‘5&%@@8%&%s:‘FrotE}@éEafsane - _ni trobenzoi c

succlnim EDC, TSTU. Many are
described in WO
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98/ 42721. Conjugation may involve a carbonyl |inker

whi ch may be formed by reaction of 20 a free hydroxyl
W@e@opomses t he saccharide with CDI (Bethel) et HFT/EP2008/057999

Bi ol . Chem 1979, 254; 2572-4, Hearn et al J.
Th%%(%ﬂ'g;l&eg&ir’gté%%s prg%orfrt in tggcé%néi%m%%erg cg%%long%ﬁ{hecfrq\/e% ion may
beipn;etmrada byexdlycknomm muptlm@tMOrqﬂel cTheer;erngfﬂlontroeibod may rely on

L p

actgl?{cl) |”Eé/n%8epro t:ﬁo'in cg& Qlaﬁ‘neth Iamlno %ldlnlum tetrafluoroborate
(C@N%Mp fonmeaaiyamtecdstetrhé’ hpractmertyd lay«zhhewé nmgydoys e cbur@El directly

o {8 ' SP-P4FRI AR e A JE ISP MR B B, e

spager powd derysiEimine ongysirnase tagivalastbioksed pelpmeraane which could

o S4B80 FS45H1 SR ELDOHS 2 BBy D M-

activetedamsriesipeotdiag for iekam plerusir@0GHBS) o 6 halb@8etylefRed2@83t Sorotein (for
47 ur, t

a%%el Iua& gd}%?etgﬁ\g%eéé Er oft I n%goa\c%m \&® {D vl eal succinimidyl

brosmach’rate deSI@@r iov &1A, s B BAR)h Peefenably, thel @adaﬂawkt@rz(odmnally made

condens {g}ﬁ %@ﬁﬁﬁé@ V\ﬁt?rf(%xg ?}émlg@r E?r\gjrll-! %(?jﬁ]fg%@in%jgrivatised

sacz;ﬁat)de fsocronamtqml ® thgSandkrmygoEDAGInG Saiyodiz0i0e/ (6 QO EZAC or EDC)

onPETL TR BTSRRI &P S8R

PChy gulished gapmhpatam wat 93/16660Talkmfoaneo}'a$|@rwseeslﬂmvel[s@ cgnd WO
gl‘,aé\ﬁ saccharl de is Ilinked to an am no or
95@%{? oxylic grou(g)b on a protein either directly or
indirectly (through a 5 linker). Were a linker is
[ X ri
Otl'gar o g?tgl tgcrf}X(ﬂL% lY% gérgg&g?ng%% ?a oh%gtl\{e eiters nforborane p-
mtrelswrmoioeaduy N1By dngxySDAFhi 0, WHSOEDCATSDWI Meny anei described in WO

98/95472’211p doﬂbutg?(ﬁ?rl #’nlag?rfvg v%ra gﬁ?@&ﬁ’l ﬁn@?@t‘g%a? ﬁo?&mfld?roy rggction of
a fttw hydrqxgl grauﬁ»oﬂthema;teharhiemnﬁt CEDI (Bejlnellee(taa‘rrdl BiobyChesm.n979, 254,

pe c . .
25?20%64‘%&(%!)“?@9@@%}% a}éSﬁ t2 Tﬁ(’é@ﬁ:?) ﬁ) J)W daBg%}%lon of with a
probetf & ®rmleecdrbarkate Ilnbagao nhisgageidvolee teveictiar of tbe anomeric terminus
r ve
to ?o&ﬁrﬁé& h r6>§{ %be C)rd I8}é)£]nj u#a%?ﬁ%d%mgttegﬁon gfg %&%ﬂ%@\ﬂ/ Rydroxyl
groopiriéatdion oaf e proani guirexyregroap seittbélisted form eh Cebnearbamate
: iLde- if.C
RGN BAT BUaRE. PolCOL UL TR RRYBRIRERRN: By boup on o
protedh.| omi ng types of chemical groups on a protein
carrier can be used for coupling / conjugation: A)
Car boxyl (for instance via aspartic acid or glutamc
Thacomygatémcamalse b pdépaeett by Hirest grduative @0inatior mekeds tee described
oy 0
in @@4@8597"0 (aQr?m&%gsaﬂS ‘U%ﬁé R b éﬁcfeﬁ%%é %ﬁré%r]org@ﬂo&%.% described in
EPvQ 11611 E@A(E.P -B)83&kaiand Et-04p/90%r i nstance via |ysi ne)
In one enbodi nent this group is linked to

A further method involves the coupling of a cyanogen bromide (or CDAP) activated
saccharide derivatised with adipic acid dihydrazide (ADH) to the protein carrier by
Carbodiimide condensation (Chu C. et al Infect. Immunity, 1983 245 256), for example
using EDAC.
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car boxyl groups on saccharides directly or to a

carboxyl group on a linker with 25 carbodiim de
W@ b@asses e.g. with EDAC. I n anot her enbodi nePCT/EP1088/057999

group is linked to hydroxyl groups activated w th CDAP

or CNBr on saccharides directly or to such groups on

a linker; to saccharides or |inkers having an al dehyde
In @ eupodiments aty taxyldesuppipréfenakyran adﬁaa'tbchgydrosyjtgmupj for eb@mple a

o] & ) I n

v dEAE or ey Hhal S BRI el OBl e B B g wagenerice s
ImkleddmncamlnblIoocarbaxyélbprrwmm sgecthimr éither diredtly ok évdiractiyn(through a
: (=18 i.S . 1S
"”‘%@t Iﬁ\{/h?{éejg/hﬁk Sq% ﬁFeant %%y@%?ylcﬁgg@)pogﬂéggsgédﬁagfjg[Sgﬁr%ll’é?a&)‘? linked to
an ldyrdn@gydupgoro aplinkénrfoi exstnaple dywising DA o@)jjugdtion oAdurther amino

orcP 3 b o7 B R Ay ip 9 bl R o T b hc ¥ broup on -
ProR¥IT,/ fEPRX0&E € By 98By daybddiimitiezaiiepistgy, derpexafmpte bynssiag EOAC. In an
em}% Im%éf‘ th? rpr)ggznp c%c%n?%%gﬁg%l @%&igé@;ﬁ’s d?ﬁrﬁb‘&e&éﬁi to the linker first
bef&mmedymkegnsupn(ugatedi tosthencaerien prodeig AlterealtjvelyG)he linker may be
cor el i Bt 53 PV BRESH i HEBBEREEDL can e

used for a coupl ing: OH COOH 10 or NH2. Al dehyde

. gene t dj, f t
A GO F o RRa 8RR R BRI o] S5O bRAUERRY B comtes
beihg drepgeat meCOAPdand sinte bixadecmvewmpamang appr oaches 15
Saccharide-OH + CNBr or CDAP ----- > cyanate ester +
NH2- Prot ----> conjugate Sacchari de-al dehyde +

In Hitiidritribe following Spks fof chamealgikaChBIR3a protein orgrugat fee used for

[ de-000H + NH2-Prot + EDAC ----> conjugate
co@ﬂﬁ@ﬂgﬁj%&tl + COOH Prot + EDAC ----> conjugate 20

I ndi rect coupling via spacer (linker) approaches:

A) ﬁ%&%?ﬁ (kig&sgﬁ'ce ;/ |gra|€‘§%_g_lu_ta v @%@%&Tﬁ{odfmﬁm group
is linked o> agdny gr@apsa oﬁ&a@ahanldas idifesti@Hor+HoGxBammio dCDMP on -a linker with
----- H-----> saccharide----SH +
Caré%@%ﬂ % r? ?{r\// 9pf o? ng#%Smth an exposed cysteine or
obt ai ned after nodifi cat| on of amno groups of the

%) BTl & 8B BT B adipen s . s nked to

carbgeah agreuess tasr sacdklldﬂdes -dBElctly -or -to- 3 sabokdr grdap - on $H linker with

car_%_g@l_mlgglcﬁéms g@%a“ é{ Igj?tn ﬂ%&%f @n%}&gﬁl_gfﬁ?@p is linked to

hyctryahgtcmpesact}vated WHR -CDAR SHCNBr »nSacclaidied @irSelly+or to such groups

on E@?E%;%%%cﬁhg% oqtllnkers'havﬁﬁ'ynuquéh?/dééréﬁg ?0093%0999089% or linkers

having a succinimide ester group.

C) Sulphydry! (for instance via cysteine). In one embodiment this group is linked to a
bromo or chloro acetylated saccharide or linker with maleimide chemistry. In one

embodiment this group is activated/modified with bis diazobenzidine.

D) Hydroxyl group (for instance via tyrosine). In one embodiment this group is

activated/modified with bis diazobenzidine.
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Sacchari de- 000H + EDAC + NH2----- NH2 --->

saccharide------ NH2 + EDAC + COOH Prot ---->
W@ owpgmee Sacchari de- 000H + EDAC+ NH2- - - - SH - PECFEB2008/057999
saccharide----SH + SH Prot (native 5 Protein with an

exposed cysteine or obtained after nodification of

am no groups of the protein by SPDP for instance)
E) -Imidazolyk gcaupar(fod enSatsdPrvit hdidimlear ird en®006idbediB®AC+this group is
actp'a'?eg@é Mbd it BiS aRBEEARBIdfe- - -~ SH + ml el m de- Pr ot

nodi ficatlon of "am no groups) ----> conjugate 10

Sacchari de-000H + EDAC + NH2----SH ---> Sacchari de- SH

ed-Prqt_---->, Conjugate
") Gy BBl G B e Ve Rt R %S,
saccharide---NH2 + EDAC + COOHProt ----> 15
| . NS DAC above, any suitable
G)g”%ggﬁ%ﬁ’ﬁ#@gh%wgzﬁaﬁﬁg?%? "summary, the types of
protein carrier chem cal group that may be generally

. 0_coupl.i ' C ' ' :
On 2 Eche, i o6 2E hE oyblig B E Y S5 YoR a2 Plha, Gpt, coOH
or NHar Aldebydengeoups caspar pemerated ajlendifferent dwiatmends ikdaes )in the art
. 9H: (L E esS) . i,nst ance on
Suc@;ésjst’ glglﬁcg{a?&é%?gur{ g_roiérséfﬁ Zég}gh?@p?%gﬁé,a t?‘o of carrier
protein to S. pneunoni ae saccharide is between 1:5 and
-1 . ween 1:0.5-4:1, 1:1-3.5:1, 1.2:1-3:1,
Dlr%ctéoiplévgsa%f%agpgé between 1:2 and 2.5:1; 1:1 and 2:1
(Ww. In an enbodiment, the majority of the
Sa&%@ib’&@l—?‘i’ %I(I 8F or%(ﬁ,&rlp! £ ’cygnatg .’est%r or NPE—.[Hrgtt of t&)%jugate
conjugates have a ratio of “carrier proteinto
Sas@dadterpiddbyderaNH2sP gt eat Schiffteare +INAGNBIGS --ex anopjugate
s a1 3, =1, | r- 1.6:1. 30 In an
Sa%c#%gé?-ncér@-’( la’\pl% Erao;rfr %%éc S. >#r?§hurj%a)% ae saccharide is
SacahariderdiHed +tGO@H G0+ EDACpr-ot ednjugdta a | i nker using
CDAP and EDAC. For exanple, 18C or 22F may be
conjugated to a protein via a linker (for exanple
Indirecteuplingtvia swacky dinker) apprgachgss at its ends such as
ADH) using CDAP and EDAC as descri bed above. Wen a
linker is used, CDAP may be used to conjugate the
SagdedteOHle CNBaol Olddt --andy&EDAC ety + Nel2--bolH2sed> tsaccharide----
ony g 18 200y PCT/ EP2008/ 057999 t he
NH?i n{%é% Eroé +p|?r\'c§\?gi n or(,goqﬂﬁ%%ger natively EDAC may be used
first to conjugate the linker to the protein, after
Sa%’aﬁﬁe-@ﬂb‘f d@f op%dﬁ:ﬁ.@--& %Kgr%ﬁé ugar ¢ hfki}e----l-éﬂKg!—>tsgc<t,ﬁéﬁpe----SH
saccharide.” I'n general, the 1 mrunogenic conposition o
+ & rotneativieoRrotaly vathnpm iexposeddosteing oeabtainesl after modification of

B e e e e

i mmunogeni ¢ conposition of the invention contains each

Tl ' ar ide qlpa.dase of ide-—-
SoSpqLRH P IS F B S RSS2 o2 o sancnardo—i
+ nsa@ oiderP e (modificatior pbadinc@ntypst aps gbajugatacchar i des may

be present at different

Saccharide-OH + CNBr or CDAP ---> cyanate ester + NH2-—---SH ---> Saccharide-SH +

haloacetylated-Prot ----> Conjugate
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10 dosages, for exanple some capsul ar sacchari des may
be present at a dose of around or exactly 1.tg or
wae/oempsul ar sacchari des nay be present at aPCIBR200$/057999
around or exactly 3g. In an enbodi nent, sacchari des
saldrdhe RSN Qrelﬁoﬁg A REANNAIE L Qb chiaid8= 2065 SEDACH €cooH-
present er dose than other saccharides. In
Pradre->asppigateof th| s enbodi nent, serotypes 3, 18C and
19F (or 4, 18C and 19F) are present at a dose of
around or exactly 15 3 .tg whilst other saccharides in
Sad:dhmerider@@@@emEE)A@enNHQJ} -+BHn are->psasbatideat—-3d dosIH-Bfot (native
T
Pl AL Bl oo, pop BP0 e mPRERER, e Bl of the
protesm by SR Pdfar jpeese )of---tIsacchavidetS-81Prot20 1 n an
enbodi nent, at | east one of the S. pneunoni ae capsul ar
saccharides is directly conjugated to a carrier
Sagnhatidé-0QQ@H gt EIBACGHY Niti--e8H t he -ehrersastharids--d8Ect i rhaldimide-Prot
I ast one of the S.
(mg&?{gc\éﬁ%%%éemgé?&ﬁ) "'s'g%gﬁhgl‘?tges is directly
conj ugated by CDAP. In an enbodi nent, the nmpjority of
Saéé?u%rﬁ@%%ﬁ” éB&&h@Nr{}---- L é ﬁ&ﬁ%ﬂ@é & H+ hgroaget BtegProt —>
Nof e are drPect] nke fRedcartier R eb
Coﬂ}D@eﬁte(see WO 95/ 08348 and V\D 96/ 29094) The
i mrunogeni ¢ conposition nmay conprise Streptococcus
pneunoni ae proteins, herein terned Streptococcus
SagmhatideAideby (e otNHiZrs--biH2t he> isavamatidenNHBut IO t E@EH-Prot -—--->
corﬂ@ e used 30 as carrier proteins, or may be present
aftree proteins, or nay be present both as carrier
proteins and as free proteins. The Streptococcus
nel [ I her
NofGRAERD S oRCC B aw‘ifsu“t?ﬁ'aﬁr@?‘%éﬁﬂa%?tm%’ B fe T
cycl e of the pneunobcoccus, are proteins mhlch are
ed o I r
in SRS Chpb® SFBRfEr %ﬁvgﬁﬁhgﬁ%éfﬁ%ﬁé‘*“ 8 B &bl used for
codpting oviihng seathegoe iaes ansne graps nfcmtmtam:e Q@ IwaDe residues), COOH
A | .
orof RenRercs T oo Qanaices Pk aly B8 iy (3BLessive
(foreingtance drecyspaing tesgiuesli ne triad famly (PhtX)), choline
bi ndi ng proteins (CopX), proteins having a Type |
Si gnal sequence notif (e.g., Spl0l), proteins having a
Pref¢ra0i ttatit of véreeepriteirstoa® yoneamoniee aed:qjh,ariee . het@pdr?85 and 5:1;
S 4t ( Bl W) =.q Br e J
e.q. B%ﬁ}%%ngﬁd;ge £ §e5 £101- 3(46?‘1 5:1) 2f ég t?et@ﬁéﬂm £5nd 2.5:1; 1:1
and 311l (@w)agn ;ancﬂrrmcxdsnerttrthemajmdy o@hhea:bhjylgaimdbr eraample 6, 7, 8, 9 or
moﬁg&l %%l ’ug;atetsh%’vgoe{ ratlo ofoﬂﬁhegrmﬁg@%r%ﬁc@%%e that is gaeater than
1: 1l,imst<armplerirbﬂ e1 211S®Bécf|64d1 fir®itnot h&:1gr oup consi stl ng of
the Poly Histidine Triad famly (PhtX), 10 Choline
Binding Protein famly (CbpX), CbpX truncates, LytX
In aarenbodinigrtXat eastcaness. m@epkotiagnesatiearidgt X ¢canjugatedeto a carrier

{(Br o o : , .
ool B4 10 05, Bt HORELE e PRI o ot
to apfalein veera imkeo dionexample eoserwitintagenideazino groups at its ends such as
ADH) using CDAP and EDAC as described above. When a linker is used, CDAP may be

used to conjugate the saccharide to a linker and EDAC may then be used to conjugate
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conposition conprises 2 or nore proteins selected from
the group consisting of the Poly Histidine Triad

W0 2000/0§08¢dht X) , Chol i ne Binding Protein fam | yPCTZBP2P$/057999
Cpr truncat es, Lth 15 famly, LytX truncat es ChpX

te ej ( | "
e B! bt o AR o R WA Bl R ke
theepmieuhl H&ertwhld:rh@DAﬁrmawlgsemed toccompgsnetthe)hnkeottpmesescr@ride.
or nore proteins selected fromthe group consisting of
the Poly Histidine Triad famly (PhtX), Choline

In @én@d&nln@eﬁnmnmbgerﬁianbm}aos@@npm)the(Dhr\rENtmm mayatoemrisbyi dose of each

sacofPia rornel: BRBSThT “naGs) SH0 38 Cabtivgl yid B Gisgroe

and Sp128. The Pht (Poly Histidine Tr| ad) fam Iy

conprises prqtei.ns Pht A. PhtB,
in B rRoSfiReRh JhE P RpRTate rorer vl BR TR R, oach S.
pnélPn@iifscaRpRF sd@Hahe at Picdd (b’f&)eltWé‘éh 0.1-291.§70.810ug; 0,5- 5ug or 1-
several histidine triads, possibly involved in netal
SugPf sREEN BT dE &) %P?ﬁjméf‘t ﬁép%ﬂﬁrﬁ?ﬁﬁha\f'dﬁét’“% t?%/pre(sgnt@)t different
doéé%'eg &8r 8Rirhplé 88MBNBps@arcReRiNtRd byt 185 Plelbist aﬁréddc%e of around or
het erogeneous Ctermnus. It is present in al
exaptly nar é@mﬁﬁégmcﬁ?@i?hqr@% SRy hopresy el @ déhsétoéﬁf%md or exactly
3u%efﬁean &%88d|{ﬁ§ﬁtgs£&%§rﬁ%%§ffﬁééﬁ ?8@@%&?9}1 g@%ﬁg'mﬁr{& 18C and 19F)
areRbresemt@tt @i highefr dobe thanvathén saccharidelt Dy ohe asgect of th|s embodlment
t t
seréﬂ/ﬁg% ?E%%a?)&;g i (ﬁfsél! ﬂggﬁ?}ﬁ‘g {sz: tﬁ‘g‘% gfﬁ astgldosgé)f Qrou?ﬁ%r exactly
3 wgi wisitst otirfer lsetaharides inethe mmu&@gerad: uorabbsyﬁmanerpsres@wt (ermddose of
man- made), variants thereof that have a sequence
arOHB?jrBT YAHS- is at least 90%identical to the
referenced protei ns Pr ef erably it is at |east 95%
ideptical and rabl 4s 97% i dentical
rer‘ﬂ F RPArYLmatsy ﬁée t”? &sd’i{'éu'rh 0% fp{ra of {580 imeo%w figure for
thel purpi¥9e8 8f h893ntiemd is al so referred 35 to Sp36. As
noted above, it is a protein fromthe pol yhistidine
triad fam|ly and has the type 20 WO 2009/ 000826
In acd %’FB'Bal %db% 0&\7/\%9%0%3?76110%1@63 ,giﬁéu:ﬁorﬁtfe bé@é@lf ar %bg@ldrlaes is directly
is ed in and is oreferred t
6 (o Chpea ey @0, v 00%i 8 B8 Hranties dempringd above).
Prdﬂé}bb}ﬂyl siel g ngast rgnadof iﬁﬁﬁ Isy oidlinvatae thssularpsadchaddé¥Gs directly

PhtBIS cIo ed in /37105, and s
coedHiE4 B AR (16 anserDRinenn di B Bb e rareRer Bgandes for
exdnagTe Isy 8] ;S 87 fgeompl_@e@'é. aﬂleﬁg( Iﬁfkblblm@lﬂf(d @k?nerq&oﬁzlrﬂbyﬁ cbase@ee WO

| is protein also is fromthe
95/8%?’%%%’340\(\@ ﬁég?qgi‘ﬁd famly and has the type Il LXXC
signal notif. A pr eferred i nmunol ogi cal |y functl onal

equivalent is prote sclosed i n
Th‘@ Tg@({g«jm%ofsmogl ipp m?é/éiogp(ﬂaggﬁgg olqg?%swn?gwgylaﬁ proteins, herein

terfles @tr@ﬁl@doctdﬂls%@&)m&ﬂﬁ@ @rMbth lf the idVention.0BsiLIEl pfdsingmay be used
nmenber the Pht X fam | PhtE is disclosed in
as GgHey @r@ Qﬁana\yé)ergpgqr}t &5 fieg Fggtelﬁ\?FP@maV\??grpée%ﬁ’?§/ beifcas carrier

profeity ehd ak Sreegireteimed THe EReftoccichs phéumémw@rdtelhélaf the invention

[ nlcfra or fusio her eof he Pht
are DPE SHTTRES PP BREA b PSP e ee A Skl ibe PpeLTpgogeus. o
arel pRiteIAE WhidhMaRo gedretedf bawsaﬁﬁeﬁ by tﬁ@ﬁdn@nmoc@dmaé eOPreferably the
Pht protein. (?fer t o, Pht D or. Pht
proé‘?'%%og%efr@% 3o ‘ftﬁé r%‘? ‘%wanﬁs? pories, %‘Eﬁhas proteins
for exanple, in WO0198334.
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15 Pneunolysin is a nultifunctional toxin with a
di stinct cytolytic (henolytic) and conpl enent
wa@eaveenseeon activities (Rubins et al., Am. Rewr/Eanz/057999
Care Med, 153:1339-1346 (1996)). The toxinis not
cr e lysi
ha\glfgraJ um)lg§cqgg?ge®ceﬂgg Otlp!& H(uen@vhe? iggtag yS|IP10 a\é% %g the
polyemlsteimestrlam':imud/e(%t)@) cht)lhe tsmdlmgjblajtemfn(CprXt) Imotelns having a Type I

SPURLE0 Bl B SIERL ot BAUAES BB o 1 o

ami® eiulmwrg rSB‘p’Z& zapCIBQ) apd tdxgisi @lg., Ripd E’Iee’aerc@cexaamwﬂnthm these
rici t ra neut ils.. .
ool E 8 S8ahd Py iRl hE ook R gnyvatents
theadofr ed bl ood cel | s, \Nhl ch invol ves bi nding to
chol esterol. Because it is a toxin, it needs to be
detoxified (i.e., non-toxic to a hunman when provi ded
In arte emtiodimnget, she tnarblieodenic Ematasition arfilthdefventeoni ¢congaisebeat least 1
' r Y I
pro\;i‘&ci'rﬁ”ds%le% & ﬁ?mngltel g%ﬂgnﬁ%ﬁﬁ o‘P'Ihé‘rIdo kﬁ&@@% ?Ifu?qq family (PhtX),
CheJ'rrte.B@daeg Pf@ielnéa(mﬂmICﬁszVthrmCa&s LytKrfamdy, Lytirimmcates, CbpX

: - 87).), hel al [
gk (AT R AL o Bl Bl)” pre b FRRFR (Pl Pepa. Poan
Sp128A\R3p108; 8G1$D (Srg26)and Sipkd3ox Irf & darthevrendfodihgntc tve ipenunogenic
e
corﬁ;?&qtgq% m a%égg E (?%} g@%% tsefget:%d fro?’rlrI ngi%) E)%or%%t@gtcij@he Poly
H|S(|WBB 0408 151ity, (PﬁtXI)/ Er2 e Findiog BBjtein f@uld)m(%f(hdﬁx)mtrmcates LytX
nbpa?w\}g%fes I?.ﬁ)p?(r 'Iruﬁgé’tegg&ggﬁlgﬁgét }:Iﬂ%e %t%rote ns 8or fusions),
pnéIUmMIIySII’I ray), ﬁﬂ&‘htl?&m\ end@ppﬁ&sh‘somtemlomaembed;meﬁt the immunogenic
I .
corﬁﬁ(?slﬁ[gﬁ dp%%?pgftsgls %SQ%Q%{%@%Q ge dtﬁe m Eh% g@gﬁésﬁset%nﬁ of the Poly
Histidine8aind famityl (é’bt}{)erIbIIneIBImmgg Brr.den gamle/ (@éﬂpé&b iGhpX truncates, LytX
fanﬁgd'%b&) N L{?w Et%gb% é(gtthleﬁgadgsy?ég(?ru%?tgoéﬁmeﬁ%n e;%&eﬂ‘n% g(?r fusions),
pneum cgemedy)s and Sphas. ot her conventional nethod. For
exanpl e, as descri bed above, a nmutant ply protein my
be 35 altered so that it is biologically inactive
ThevRht @olystlistidingvhiiant)damilngprprises pmieiog €htA; PhB, t(Rinesand RIE. The

o8 AR TLGERNOBLOEIS . 36 s G ot
reg(ohg@m) }e\am,aII histioey Q%SAboe@g)lwmdlvbernemﬁetali cI;r nycleoside binding or
hat I
Zl)%(lséf% Ig ES % Cr? I%Jerm(# Fle r?ng ué/ or[)slgt\%fjm Ieﬁrepg}ﬂégﬂ%g%srgeterogeneous
C tenmleus Iitusrpressntar) all @mmﬂeofmneagntohecmmmd-!@hddgw proteins have
alsg rb%ﬂd?mp mih}ér %@rﬁ%%occmﬁe §secH¢ In%he eﬁ'{yoh%ne‘me?]etthe invention,
heunoeoecal erns tha
thed?hllndotbla cpiljhe fnvenitldwlscﬁlmum tigis aﬁﬁerntqodyhowever that the terms Pht A,
h t f I
5. BTEATE 088 0 yBl 808 Sl 1 BB s et o
natpllgtocesriod (and| maMHIaIde) wrghts tbe@of thathave a sequence homology that
is {IE&H%I gé‘% BSRRS! Bl refEIeIIE?éc?h%IléIhsC 9Felféjrab|§'itﬂé‘% Ié éIéé% identical
ey have Sever al I ons conmon t he "ent
and enosl yreferatily i suivo tde}etlwtact nat ur e of the pr ot ei ns
(am no acid sequence, length, etc.) can vary. In

general, choline binding proteins conprise an N
Wﬂheremrdalo thedihox p(dt&lns dona ds diedosepie VO 98&H98AsandRs also referred

to %ﬁg{ Rge) cP%VQrI?Ie r‘;grﬂ{ehcil?czrjé:% &5]%145 dlr?entﬂa@fﬁ%’ I}Sﬂ%rdvhea\g the type

repeats that conprises apprgxi mately one hal f of t he
protein. As
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used in this application, the term "Choline Binding
Protein famly (CbpX)" is selected from the group

weonshaseag of Choline Binding Proteins as i dePCi/EPmds/057999
in W97/41151, PbcA SpsA, PspC ChpA, Cpr and

Il sl noa?‘mc%? pdo‘ L m@dgﬂé&%\é@ \@bl%rg, naon% algggg‘erred to

dlsclos osed
Spwm/ B9 9@ted ﬂtm/A, ltsals@()s du woteursﬁrdmthe V)D@BVSQGJB@THG@}OBA]IW @nd has

ey 0% B g R B B AR AU g oo

SpB36EN Alhmmg'r mqmtreons‘l i ﬁgtBoffarﬁlpr; theP23ADe@pdiAgaRdypeptide, as

o B L TR U 1o BB EE1  a ro
ther tgpe ISLXXC Gigmél protit. elAnmefQﬂJ(BIdl imgnuB0¥%gmallyriumetiodal teqeivalent is the

prolg?arg:(ép{h%eﬁusaﬁéébg i ‘W 30, X Phis qRJn%a%bfgpPJx%a%@S?ng) is

iTe cho |nd|ng reg
disppgdeindB DP9/ 16665 wblch is @Is@bemmdetredlacm&reberlc&(tfhe PhtX fatndy. PhtE is

disﬁl?)?éd |H%BPB ?@3 grgcfis?rgfee?%rg té iaL)BV%-QO rie%] aR)( Php roteln is, referred

erm na otein as we at
to hezeist it Brmeeard preed immegogemiq iRignoentKRA) fusivbs énqwcéfoémmm protein can

be Elé(%&n%fgéggﬁrﬁéggi?éf E@é tc? PB%%@%E?%@H?@M e@%%l% or fusions
thegaod friefx Ry Rl prbﬂelmstﬁ} aeferda_nceﬂ tONFODAD ot PHB sralstD9 Mefetd8®, to PhtDE
or m}%%“rﬁéior]sgé{‘ﬁhn&w %&?n *i’é,r}gw&@é%f' ns lacking a
simlar chol1ne blnlnd)r I'on are dlso contenpl ated
within the scope of this |nvent|on The LytX famly is

Pn%%&ﬁ%@ﬁﬁﬂﬁ%ﬁi?&l %% fv\t@% r@sﬁ%&"é}f% ft%s(ﬂ’gﬁugwﬁﬁ' dnd complement
actlyatiai adiviiestiRuifiss et eh\one?e&dnéZﬂLQarK l\ﬂ@dmbga 180@4 34\6)(1996)) The
o515 293400038, FETLEPROPRLORIENRS DN s b il e
thef ioflugrice qiradalydin. |Itsv@°factsormplutjhee g.ymé Btanilbtoni ef the production of

mfl&%ﬁﬁé‘tcﬁﬁ 0?9)581 §<t }P%rlngr[n %ﬁ&% %% na it rr%]J {;]hecgé%tirn?%f cilia on

humbare respiiratoyy |ep|timj|ata|amddhetdesrda;ste)bfmacteelmdal adtivity yand Thigration of

rol BRI TP SH N el B 986 st Bt oo co,

whigh Bn\@ueemndmtoemmleemm( BeBaYse lLystethxm dinsetiotoaok detoxizd (i.e.,
0 ' .

o PAE X B0 o B SRl SR A b i con e

administeyeGpouivo. AEmreﬁsamrr anl prenibg of vfld-typatornative gneusndlyeirGs known

in ﬁ%kheéeeo?&fe%ahﬁge,g@?n'e R g‘rqﬁhﬁiéé ER1£8 (1957)), Mitchell

erein truncat
et atle(fBend;nm BIdpJWQ(Aphaoﬂ @0 h67-V 2¢1KI8AYyand Mitoellnad rag (VAR £ 184010 (1990)).

Def&ﬂ bAf, & &gh%\ﬁ He® n%atedpﬂféﬁénggélyr@%%gegq OEl‘?dJé‘c? tb 3#nalin or

entire
glutar@ﬁ@mdedreaﬁntmmr Hmotnbﬂfatlolhl D’sb@th\(‘é/ﬁl 04181aie RCb'ﬁKPZOOS/m 0258).

Sub AL WSl IABGEE (ST SRSB CulS ptppegy on e

gengftic@lypdetaxitied. hed hGst themnmentionperdompas¢est denwativeseof pneumococcal

proltﬁr?%%ﬁgh% bcehgd gQng nmuﬁgcﬁjﬁ}g)?éeﬁs; 2'& AL gﬁt‘ Pﬁ“@%ﬂ'i? lésed herein

to meareetrrmﬂedum)whmhdaaguodmgcmm@e;lsnonngdeflorObrpe'\{bstﬁbtm of one or more

I I
BB a0 SRl R ESHRIABLY S el 3aG8i gy oy over
corieotidredt nesttiasti Frenexzm‘lplehas peesgibatl dbovens inofamtspla pPsiplA may be
altéted Ié)8eihAatti{ fé%‘?&&&éally inactive whilst still maintaining its immunogenic epitopes,
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| acki ng the choline binding domain (C) and expressed
as a fusion protein with LytX  Preferably, LytXis

WO 2608008 Wt h regards to PsaA and PspA, both BCEERW08057999
in the art. For exanple, PsaA and transnenbrane

sofhE BB AL 830 5 PEGD, UGS EFSaPYETa6te) e

WQEt0388ansmenbr ane del eti on variants thereof have been
di scl osed in, for exanple, US 5804193, WO 92/ 14488,
and WD 99/53940. 25 Spl128 and Spl30 are disclosed in
As \WBR0/ M5 Bia0.it BpaersteodnhaxtepleemofPl\d refare unomotatal or detoxified
ﬁiéﬁﬁ' Anchored notif of
%?r?\/\hﬂ{a% eeflﬁpm\éﬁd'tcgl Jslagm h%éna%(&' 5 Any protein within
this class of pneurmcoccal surface protein wth this
{ f t h .
cofrng JRF AP (A folsh, KEFY [0 Hbgleefs 3P Betfamiy were
originallyHéentificd tasi pnemrfndcbecal mvaeins dmt @Splkbe ipuskdd by sholine-affininty
in 98/1 and i o_kn B,-
Chrgh%?&ﬁ gpngt al'?‘l}(;\%c ot?‘ei ?@@@?'t’m p?Otg,nésc%og\éﬁ'clgiaI%@ bound to
phmhdl@méllr(a/\hemetlest ¢fasell hwall efatcheinc eacid y8599r3)3mbrane|-a§somated

ioBBRFELEH' ST APl S o P g i

altwgﬁm exdct natuge fltb® pa:fhana(armno 2eid seyuenceyleegth, sicgreah vary. In
0 9

oo RFEEe 3 IR RS L9080 ST AORBLHYH By copen

regmmtsi(gterwdmmR‘Z) g arvlibe richcégide (P) andaa congebyatachatine binding region

(), 8555 08 1 BFRER b v IRRESHFRRFRIY o LT agmien. As

uSH d:wm)u}s ;ap@MRHEAN,dhe tarangi@botre BindingdiroieiNdadlg 801X); is deltgmeed from

gDl sgRCnioot o Bk fas it € e fiigh f uoNla 15y, Poos

SpeA.. PSR IR)pA, 1fopd), anil iGhpG.  €bpA0SRieDs6q :in w@wmmm/ o@pr and

copPp A AL e S TR BBl

dis¢IPEXY ERVUOYBLAG8T.SphA [i0 8 6CHaBBe BHLIHATFORIN discloeédin BB 98/39450.

PredARR A %ohr{%g?\w&; S g%e;%?eglﬂé&ﬁ%esg&ﬁﬁ consisting of CbpA,

Pb¢ARCHsBROW/RXp822) ; Ompl Al (PCT/ EP99/ 06781); H y3
(PCT/ EP99/ 03257) ; and OmpE. 10 Exanpl es of
non-t ypeabl e Haenophil us influenzae anti gens or
Anétheig preferesdt érebativemhis cBbpXc tundaites weeraae €hip” @ defined above and

tru%tgg@k gf%f#g%[b 3):‘8\&)@ hﬁ?e.éf%@@ﬁ%%p*}/oynorfr% o‘ﬁﬁme{’d&@ﬁg;@g@@gﬁeguon (C).

Pre@¥riably Suelt proReiss kick Hld:erUm@Iahmlma)tindmgjregum; dviare preferably, the such

oGBS, SRR 5P IS Do ROR 8 it

of BE/aeBdsay Eolt,tyet sgthin drdedsEPn 8GR r¢gBdratR1 nRZEr dorg preferably

s Wnete i 3! ranaf ol PRy, JIRRRE “aiidey Py profored

empgdimentt &% WRAOXRZ/apE8 RVMR2 as |IIustrated in WO99/51266 or W099/51188,
however, other choline binding proteins lacking a similar choline binding region are also

contemplated within the scope of this invention.

The LytX family is membrane associated proteins associated with cell lysis. The N-

terminal domain comprises choline binding domain(s), however the LytX family does not

22



10

15

20

25

30

35

The proteins of the invention may al so be beneficially

conbi ned. By conbined is neant that the i mmunogenic
weomposiseé on conprises all of the proteins froRCHEPINNS057999

the following 20 conbinations, either as carr| er
had gﬁ ?ﬂen%a\?ure?%ognrde 1 oé%ﬁ?arﬂi(ry ﬁ?t@dxgb%(lg t%l]? fI) V\ﬁfe present

or exa conbi n f &l ns as se
mvemitonhthediyﬁéfamiy is bordideped tistims frnuythbé)bp&@emlmslmtmmtnaetrwith the
{ n

Cbg% %r%‘hﬁstheoé t%%rﬁél %‘ro% ‘?H egntggiéetﬁ$ cgga?}égr(ﬁrclmgén angﬁe LytX protein
fanfily e eT o tarmlyncomnrlseaé_ytﬁayB kaedrﬂ edightregards tedne iLgtX family, LytA is
disBHALIRANM & o1 EGP ) B G h! 1%@’65?%22*1‘?9%.“'1&8 R, disclosed in WO

present only ier prote on as afree
98/893(ziand isoalsdlﬁafem@i itveqs $xE46prLej$(élstalasd|aclomd inéW Opf8618913A, and is
aisPetohbI AT Gl % Breldifth RERLE! dhan iy @1, oot nat i on

0 hfee proteins’is given, Simlar S8i ities

exi st. Preferred conbinations incl ude but are not

ﬂ\!ﬁ%x + r op9

An&thg;'nél%?{e#egr erﬁpécgmgﬁ i OITF%)I( r’%@ﬁ{:@ﬁ &N@%Lﬁghisgégfrn% above and
“truBpd2s;, rdﬂerDo-fLyBsa)thelﬁhtI@kmgPéQfA orRnbe of NRIRIRAINe tindiky region.

Pre*e%xﬁéﬂﬁﬁg el ng %%‘t hrﬁ‘tﬁgé%om{%é ij’ng%ﬁgkﬂietgt;%o?ﬁér%referred

emhmmléﬁt of IWIBOnvedmm R2re+ChX ArundRExIB2X HriPsaik, ciNREXIRZpreteins (or

fus%ﬂé)glfégé@@ }Xéﬁ%@s E%Hx_ﬁf %Bﬁﬁﬂ%épre eE aﬁg Rt Berminal

porigl X & rihpii.e R1adRR)g the Eadine ChpdngdoPspS) oMytX (e.g., LytCCterm or
ably i ' '
sPIEPTHE Morsrheralb GO Rt (R AL B MRyl Gopa. Pooa
SpsA Bhy Psp@d I\Mrefprefemw it+isPBlodA. Prefemblyehyi¥ds byt (also referred
oo toXi
to 541%8?7@[ y/ér{%ﬁh ;f émﬂij r%)éncm)f %ﬁ% ‘%%ggrit |§\§eﬁ1}|?§ Is A Fjsk)ﬁg)ﬁsﬁsaﬁ ntruncates
Iacung the lobpline2 BintBg 2458410 0 261d PEXprsR20 08/ GB‘UQQQ protein with LytX.
[ . e vacci ne conposition conprises
Preﬁé‘%ggi @SES I‘ngurml ysin and PhtD or PhtDE as free
proteins. The present invention further provides a
0 0 NPe§ 0
Wlt}ﬁar%%hlqua\%etﬁt I?%a%l %h@gbstpﬁh bo{rmgreéugﬁ(gv{éﬁrll )Eﬁea%ge IJbFJéaQH&e, fgsaA and
trasaugrpbrene .defBfien \wawtamerecbf helve meesdascribatyenBeoy Srivpton, Infect
Imrjﬂﬁn al%gé' t&tgmd%%%'e‘é“' B ;LN aWHet%nsme%q% E&F}tlo §§r|a|nl?s thereof
an el der [atron bu al’'so for use
ha\@dmﬂalnaiit’;odnsed IrSlﬂortea@hmleadjSJWﬂ 83, W2/t 88 nared \Oid 9R(63940.
salt such as al um num hydroxi de gel or alum num
phosphate or 10 alum but may al so be a salt of
Sptfl cindmSpitagnarsi disclosedninoiVQ@0Gé6540r n8p12%e imnan example of a
pnéd?r?féoﬁ?é %uﬁ%&‘é@%‘?&h %h%e"{‘f | \ﬁ/*af*?%"cbf&%ﬁ'nﬁ‘(ﬁ[f FPLPXTG (where X is
sugar cation or ~ani oni
an}demlr\oaacnd:)eékny segteihavithire this olasspof ymlmmmaqames‘acel protein with this
t, t C
moﬁ]r ﬁ%sgg)é &é{ﬁﬂito Cléé?eqllg;%g‘m“_lr?e ?érﬁgft (#qulféﬁ) &%or‘?‘, and is therefore
corsmﬁlnedwaghrtfh@\mbtemoﬁ ﬂﬁh Inveppen. c@ﬂ@lél itself is dlsdlos@d fraWcQJ ©8/18930,
d (e r . .
and § hssglﬁﬁ Mfol geﬁs mﬁf ahiﬁhh%ﬁea@g %?H)@P‘T’seﬁls&%s@d in WO
98/66?334((%62 itt femdthledefezumr# waé993)dl110$ nbaraoﬂerIMy al Type | signal
e t
sed*%ﬁb‘@ gb%@%&ﬁosteg il %?gs%gﬁg éwﬂ-é}g |tq¥a% tbg‘?‘% %CQ% r¥85992) It
is amacthatgctmedm alee\hscgmal samubhcesupport an i mmune
response which is described as being predom nantly
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Thl or predom nantly Th2. However, it is often

convenient to consider the famlies of cytokines in
W@ 2000900826 t hat described in nmurine CD4 +ve T cRCT/EP2008/057999

cl ones by Mosmann and Cof f man ( Mosmann, T R and

C : n

Ex%él?ggﬂgre% #?q %9&%%?“ g%%g@%l% r:c;%hn ?At!,g%@ hdsh #z}léen ncluded in a
corﬁblnaiionom:mcner Cqseed:laltysfor (tWeIrmueaIenFRemoéwtmﬁ nifslia) are: OMP106 [WO

I n r o .
o7y T RBE 5, o, o] Bl BRIrR SHiragthenT i fpyg,001e10)
prA\I&#cy.L;h;pE WO 28/6§6 @k (F¢G)]:bTbpR &Mpr)[W@aQ?/(IBT@r& WO 97/32980
(Pl\ﬁ%ﬁ;ﬁ&é@éﬁﬂ%ﬁ%ﬁﬂﬁ GPSL (% m%z?n?&tafgﬁﬂ%ﬁé"' 81P2d0B%010]; UspA1 andior
Usph2 /€ 8319976 T (ldleiI/darsLty QﬁdIexw)] ICIlmeD [HasBo(RCTEEPH9/03824); PilQ

(PEPERhIRSe L i RIS (P PR TR v T oloto (o8

9918508 H );pipofb ( 6BHYIBBARE; tipoitd (GETAY1 msraasaeme@nawemess) D15

CIPPRARER, UnihP Peliodhet il Mok (B RMass7 apa omoe:

Ex;(rﬁﬂeM@f_)lo(l-ﬂmeabIle-I@mecpmnlm irdlvesze @Big2AL 0P Irbgentsahedreaf which

carggggtﬁ%?o‘aekjﬁﬁa rmnog}h%o% oY e#)%c:?éll?ﬁ K%r rfe% ﬁh?’ofvati%i% media)

incleide:hBimbain pxbtem () @@IGSOEQ f—(ﬁhlm ﬁsatarR&seatcbrﬁmlmdatlon)] and fusions

co RS fcl, BLATOAEG PUCREHBL ko SXIABURIOE) o wo

99/840&/dnOMRA2EAW® 917I‘Q§| 6§&rf§opa¢st)] ol @PeZ&T&?@C(lSlMteynlversny of New

| oW e ] : :

Yoo SPbBnsRt SRR ES0bsF 6 oS LY iz igM8: Hmws: Hap: D15
(WOrBfit2631 ); A2t andPH (WiQy9P6304%t udi es have shown t hat

3D-WPL is able to further enhance the i munogenicity

of an al um adsorbed antigen [ Thoelen et al. Vaccine
Th¢ pa8SHs o6the0Bvedipn ERYGBS0 64 beBdf|cially cAmberedariyecbrslyisedin meant
tha't m’otn% ggﬁlc%8§29$|36 5‘m8tflse% e{fo ﬁgﬁfcggﬁ%goml \'NI?rIqu tI@ following
cornkxnamlcnnat elmerds @BR&Y mqtelnsmrMBLfr%pmtesmﬂ osedniktareNdS the two. For

4/,0015 e e e r

oxilff e soBbinfior 3 Wi AESRES: SpCPTIRPHh AR LAE Felelg may be
usE6A3GF B proterar o1 loath ardiginpotagrie raegany as freé proteihatardioth may be

i.aviol v O =7} n C r
prevs\gti(teérs Jég}ﬂ rS onas l%)é g%gerzlﬁb% d&%ﬂr%%%fglrggﬁi%g &elr lérnproteln and a
free piwdeln mbitgt tihdr ethemsumespsh doly caempmm&rlpmtendnhmlymsaa Irge proteln or
on%: o%r% Fgﬁﬁ%ﬁen}éﬁp& rgaﬂler\éﬂ?bt%m gﬁ‘% r’%rt?%loﬁ%?nlasv\é{}gee grott—fln Where a
comhdaﬁcmn@fgh@equot(ﬂnﬁn@gweﬁ 231m)lar Adgseibiitigd etigtd ESpBerred comblnatlons

t cl 1,0
8L LB IS0 LR 00 BT R 800 SR e o
fus\nd(861eIn8 2R hitDat QIIaIPQtD prSa:f1@BelﬁlntDa+ Peadiucigbst BspA PIitA + NR1xR2,

!
PSSRSO 5 A 80, S B, BASERbras, Pra
+ HsadmPhife +drspdyp I‘tWXR@t’aILy’fS‘aIN%IXRch + AspAnBiREKR2 + PsaA, NR1xR2 +
I I [
sobhRYS LG, L¥S ER00RLRRD 2004 5ouel £ el R e,
R1a‘@2m|F§ttA H’rﬂfdarablwkNRﬁ)e%%tnrcRﬂ xBR2pigdiroins ChpAor Psn>¢ k More preferably it
is frgrgegbyﬁ,&. 7OE}%~9Q§0§IIU| aT8J1% |rkd|ﬁ%9e %0 Jo?e?r?%%%%ln%tl&gsoghﬂ as PhtD +
an ol I recept t’f
NRdmlﬁbHrde,ia@dfftWerl‘é%fo%Phtﬂq Uuame emtmilm,em tbe vansme composition

corﬁﬂ)rﬁé%sf)&rb?oﬂf?e%%%%n%mogm iFQI'ﬂI‘? o?fPhttlﬂlg eisn(\,/a“arﬁ'érj &'&e@r{s? In a further
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out er nmenbrane vesicle preparations from G am negative
bacterial strains such as those taught by W02/ 09746
WO 2pawedsewl arly N. neningitidis blebs. Adj uvaneCT/EP2008/057999
properties of blebs 25 can be inproved by retaining
emtj%m(al tﬂgﬂapggéﬂ%ﬁ%%gﬁl %)Vn\}%gl(s)%%zjﬁ o%ﬁ{al Oon e{J%fogfsm and PhtD or
Phtﬂﬁmig@snpro!eﬁrm i nstanct 0-0. 1% deoxychol ate]). LGS
can be detoxified through the nmsbB(-) or htrB(-)
mut ati ons di scussed in WO02/09746. Adj uvant
Thepr presenti @ésvendion afstbhebepriondesved vbycimeet epntainigg PoireB iframehogenic
I r. i ebs.
cofBARer hedERtbding 28 andcB RIS BT ER BN o7 g
30 the outer core saccharide structure of LOS on

Thgeg&{}%%c& k)ussgtglﬁ}/%ntvﬁ %M?%%g@%ﬁ%%l piagt‘r?crlljgaltr@tvﬁfen) intended for
use healafedﬁeelymupukatlem bu8lso(fer gse iirs olfartt gubplilationsa Sutba(le Yadjuvants
. / tral
nof§ L ab it 5a uEh s8R BibighEibel 9P BB fgpnate or
alug0 091 DaY 8z6 Msﬂmlm’E?mggn%nﬂmrltMr Zdj, ov enay beharcinsoluble
suffBHs08 ob 318l Moedit o SFBASH 4 8E5, Sk B ETGaMy Ftvatizea
saatbaiidest oveolydespitfzenes | munost i nul at ory

ol i gonucl eoti de, an al kyl gl ucosam ni de phosphate, an

oil in water emulsion or conbinations thereof. A
It i prefdresd tpabifneradg'ad/aatiﬁ)ewdacted d0 dermeprafergrdiat iniducer of a TH1 type of
resﬁﬁrﬁ%ﬁ' gbrgﬁjl ?Ié o"ilnﬁH;}g;F? %?dogléggr]té%neol {oota%g&g i |¥15L?(9|on of cell
mep@atdd iouhare raespe@@mtsta_ gifenaarfigeh, Whikst hrgdademls)of Ph2-8/pesytokines
tenfite Byl e iRl TRE O RAFori AR RARI E o Altot  ss

two or nore adjuvants fromthe above list. In

4 . . | :
RHSkhEH e THE (ARG QB R BE R R BLB R i reaty
indviduel widicapiport £ ayowies tespande abich iCpiEsoietdaambeigg b@edommantly
Thi %P(%Z)ﬁ %%Htl?t'ﬂby Pllo{/vg\%}uﬁllg %tftbﬁk(?t‘,on%mg{t t8 rc%ﬁ? Béﬁfl?mlhes of
cytalﬂuiesalnTterrhs lof theat descafpednn mmgerﬁ@t +sejd'hcalsclones by Mosmann and
Coﬁ@?t‘?@@?? ?J % érml\g?_fﬁngﬁ Fk Ls(a§8?’}dﬁ-€|"f(:¥41datl'glrgtcells dlfferent patterns
of Q@m@okmﬂdsacrmri l¢cick do dlﬁ@‘epit cbmncdiomalganmdemash(hmwh Review of
d

Imrﬂhﬁ‘éf 938 cpqaguvakt ? r%@@%ﬁ | na&?onggéc#n%g%}%%%ssocda ted with the
pro@Sélibn( &fPthe EJF.Ly 248 ILBLpytokines iby Twbingghoeyras.si Other cytokines often

. 95/ 17210, \\D 98/
oA B ed Bt BUCIGR 1o e PePEes 6rad Paadyoed by
T-cBlly, .such IasrlL p2.efrecorechst djhastgoet resp%msteermeeemratemwmh the secretion

21 . .
of BT RER 10 e SyDeMeiagin PRESSY RuER Geomote sspeepaminpnty Tht
resaﬁndmmtmdenwmdommﬁphbriyeIladjm\mm diesva(tloe toerepf, ipmetiulaaly 3-de-O-
r ef era

[l ik
aoylat e SutsRRaR! Bg APEMP I Bron e e 220211 A and a
comnamHMphmqplhot;erryg lipidOK, prﬁfpg@kpmgm@-labyiwgﬂﬁy rﬂc;né)pgos[g)horyl lipid
sho [ - . .
A, Ry BB pupra SRR sl B hefink? enuna i diosatd oF aluminum
hydXoxitid) man Io(t-im-watér mutssn. |y such combinations, antigen and 3D-MPL are

contained in the same particulate structures, allowing for more efficient delivery of
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pronotes CD4+ T cell responses with an IFN-g (Thl)

phenotype . It can be produced according to the
woreaoboos2@i scl osed in GB 2 220 211 A, Chemi cal PFT/EP2008/057999

a mxture of 3- deacyl at ed nmonophosphoryl lipid Awth

f |
anioneant PSP ESE ST SbER T ELE b iaToRte yavle to
fur“tBer ditlanice thfsmdnur&gahllcnypafran glus-&sorisa antigen [ﬂ'at@emn et al. Vaccine
L that it nmay be sterile-filtered

(19?@%(‘7% 1§0%2§@%ﬁt%3 Such preparations are

descrl bed in International Patent Application No. WO

Ao SRR e BB G5Bt 65 Ao B KARER soponr
deriviative, eplarticular®y7 thiD @618 alion 86 QBET/ ERQ@EBW&?QQ%S(!]MBHMn WO
94/6@151390&3/ a6 18 s[ ?ea%?o ic cB&E&sn’for} _vglhere the QS21 is quenched with

ecanoyl oxytetra- cano I
chcpté@mpheaailzﬁtﬁesadglhu‘d/@)%@ﬁas&I 1A art{dR)ar$ - otelrtoxdjt\eint darenulation

inv§|@@8é@$ﬁl‘fﬁgﬂé§/@%%g§&%@?@%ﬁycgﬁhgwaqéro&‘ﬁﬂlsl%ﬂ‘%é RR&L Bk in wo

95/18210. ( R) odedaerdmdtwdartmye enmadegeno gbmpositgn 4ddikanaly apaprises a

) - . . o .
soegh it whisHia 2921 Tos fommuiayoruma leo £GmArss o of  yatey qsir
and Mpbg@h@%@ﬁhiﬁw) ( Vpp@thyladdd TpCacdntabirgO Hliptdhclotds (WO

960l oAy - ot IRy oplspryglsotdes, , (§O0ZR6757 - and
WCPQG]EW&ZZWl@rajs«ypreferard@d: mdogerant adHdeesponse BOd dreosyitable for use in

- d] phosphate 10-(6- am nohexanoate) (WD
the@?#%ﬁwgﬁ&%her TLR4 |igands which nmay be used are

al kyl d ucosam ni de phosphates (AGPs) such as those

4 S r
Parqlcglga%gﬁlq%ﬁtgo% A%ggg %Ie%ﬁefgﬁg% g% dlés&{boglg S Sgl% oil in water
emplsmnﬁraE@Uhhecraelcbgtomcammﬂbmre paticlgr ol M@sacastodﬁsagoosedT oll like
6 0. S :

receEtoP% %ﬁcﬁﬁsﬂft gogglggtr’;\g@o ag,-gln,gfl ‘ﬁ&PﬂLet F?c'ep@) ggﬁft Toll like
recaptoadjagumist and 'Imﬂdrkh eeecqptcmﬂag@dlst)nsamomsmubmhmaﬁms thsreof.

in the present inventionis Qil Aand its 20

derivatives. Quil Ais a saponin preparation isolated
An fadmvatthtbaiSeant be Aset witkathe vmir\@ndnaqcaltlo&pbttarlnwewbh iane bleb or

ouf fhehBFarld IeRladi5REE1AGE Fom !k ANLKANLASI LIS ShoPhs those
taughiclhy WOG2097dice- gatiaurary M nmrfr@rt@@hblalgﬁ Amuvanﬂnropertles of blebs
ca SB%' ﬁgﬁ%ved tfyr @glplnge{.]avg(h eiﬁg?'agcg?ﬁaa{ndgﬁj ln]c ﬁpgl&face % through
extrae:tlam with dpw \canterdrationg ofyd&uanghowortlhﬁamm -¢.i1%ydeoxycholate]). LOS
i at i | 78). .
o RBE AL Ay e 089 Pl ol AL roreo
Adjumnjrrabp@‘amnjarm alspebé vdraved royt iegailag KCaB (@]d |dpéipraally removing
oA R R DG E e R B By G5 funcaing
thercegepmm’seesm?uii@ artmtufe of Le6 csarpemngocqcnaltui@swm mstarme via the
Igtl%tsl)gTBLag@g r}ii)sc!u@%/ L rk%Z(gﬂ Vﬁ%‘rtﬁ CH't@rﬁatf \%fmt@tﬁ'f@rgﬁeﬂ{loned LOS

een are partircu
(e.prigdflated &dm a miskBe) dral orugtB(-) sinainf Qa'rttb&epur(fled}and yee@as an adjuvant

in & B6RbodiVR& d/iR¥antion N€ saponins formng part of
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the present invention may be separate in the form of
mcelles, mxed mcelles (preferentially, but not
weebosiseel y with bile salts) or may be in t heP¢DEP200$/057999

| SCOM nmatri ces (EP 0 109 942 Bl1) , |iposones or
A DRSS AR bl BL40  HE BoBPoBREIL b BE Blnign may e

sels¢ted droor the womb Iaasw)bhlaellmﬁhé\norfa)danMaat/@the\mdfhan pemustimulatory
oIigg)Bga gt? 82 / Fpégg%{nlgﬁ %9%h? g)rﬂgl r?r 8|'| ﬁp%a érp eg“{ulsmn or
corabiaatuine thsreloh W)‘urmsv p2drtgd adj hmrSasp(annnB@I isaly in combination with
be . ' h I , L
anB&S SRR, OF 18958EH8) Sz B A 1 S0P AL coBHREY BForist in
parﬁaﬁlaﬁmwomﬂr@‘faﬂ'a}bllm retchptosﬁpanﬂ n7 [ &opeeeeatsedomln inhgarticular
QSEP r mt %ffuﬂhé\n;?rgﬁeh%ﬁ (;[ré J%Mp@(rﬁar?tn% g{e\lrpelszapé@st %rr] more ¢ adjuvants
fromf tha atmvepli&hsplhopwlcdllarptr@ éorﬁblnatltmsomneferetwly donpaurd aApaponin (in

e ORI Yot PELLGH bl G0 O B
lmmmtlmmWg)dagwrmcte@hq!ms@thelopre\?dnmde:dmmnatﬁﬁa comprige a saponin (in
parﬁ&ﬁgr(:§§9m é‘trd{h ?&Hlk%sr%z&%)gn& éﬁ%%%%ssf%or w?rgtoﬁ%%sﬁ r?ﬁ%:r)’ogA orits 3
deaaymderwatmt B Ibr— \IMFtLhmuta G8ednimr(dy partidWalvRAS2i1h aad a Toll like
recgh orhﬂ%X@)‘ &n{ézﬁta‘iﬁl aﬁﬁmjhgsa%ﬁlﬁélppg h'og—:i :AID ?]5/ 17210. In

additionally conprises a saponin, which may be QS21.
Pac}ugv% egllrr%dggb ?\%&ﬁﬁ% ‘?EARk&g&ﬁg (l)oﬁgtctf% ML ?rﬂjy Q%EH]?EP 0 671 948
B1usédh Whter pmafsmnsetdmhmggBDeMEbtand%deQ@éMl?m0 WO 98/56414),
or ?gl Clbncgri'lluﬁal %&é%g o@rgef]fuc rlér%'?%PFU g%&?g ﬁé'rEglgeB he?:%'){(g‘lérﬁed adjuvant
systews eompose a domblobtﬁm o TP®hnt@621 segax eﬁp@l obgormcleotlde as
degs BRIt e D e 7. 2"yt 051 ne nucl cot i de

foll owed by a Guani ne nucl eotide. The 20 CpG

i 84 PR AR SR Renl KRt Y PRIRB Bt 1) 4 e

prefdvably mnergonist eoth de ai lipid Aalevivatiyenpasti@ddarlydmongphosphoryl lipid A or

moR BRI RO B oI RERENPN or and

ot her |nter nucl eot| de bonds are Wlthi n the scope of
3 If)h(?\/lli é%Bre r r'?‘loG|aQ Mﬁt‘?@in‘éﬂ éiBloﬁic%EeNaﬁﬁ%#er%% 5%9 primarily
nvenlonaeo onuc eoti des w m xe
promutes 6Dér+e1bt:eldee8bommg\w§1 aivit Rgdehd b phemotypreod ut icary be produced
t I 0 r
sodP RIS FABYE B LABTELE 9190 ghemicly 5 2 mixr o >
dead3&tt 81080phaspbioWDiasd 26@4 3, Bx armpl tescybdtedcbéies.r diteferably in the
corﬁﬂé&ﬁ@ﬁggﬁﬁ% pdrgg&tn@¥§t|%@ %Pﬂﬁérp Osﬁoroyﬁﬁggtﬁ s particle 3 D
Mlﬁbdaé Bearticd srenscdhetbit itl endyi bekstgdls-filt&@d GioGeh 4(0SEQNh Blter. Such

NO, TCC ATG TITC CTG. Al 1 G 1826 O N!
pre()%rgézyﬁ) ey gtiscrlﬁgq? 'E:C%t%fg'%%g H&%ﬁt%p%@éé 1h}%'8)V6£) 64/21292.
Syr@hetE 3y SR@s| D Iipid ABare KhCENGAT tiA\GhGId TR @Gy ie80ding, but

ACG OLIGO 4 (SEQ ID NO 4): TCG TCG TTT TGT CGT
”°W$§“€$§GTT (CpG 2006)
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OLIGO 5 (SEQ ID NO 5): TCC ATG ACG TTC CTG ATG CT (CpG
1668) 35 OLIGO 6 (SEQ ID NO6): TCG ACG TTT TCG GCG

WSR2 ( CpG 5456) 29 WD 2009/ 000826 PCT/EP2008/057999
PCT/ EP2008/ 057999 Al ternative CpG ol i gonucl eoti des

X conpri deto 2695?@%(%& [zlsg{?'%nggcangwgd\g awde(!a‘%%ylamlno] 4-0-

hey have I'nconsequ rons’or {90%E
phdslpbom -p-D-dloeodypanosllj-gd(R)c3-eatroxitstradethnoyehinel-d-De

oS AR PY P PR B PRI by © e

Conveniently, such oligonucl eotides nay be

tigli t onat e hesizer. The
onbiH BB 8 g -1 SR SRR R SR DA B e SR MR
3- hgdmytesedaﬂnoylémlnb]deaﬁren 10rdidl Sli, Tabik (dlihyd argeh ogtiosphate) t h(WO99
er ' The oil phase of the emul sion system
m4gb£?%?2@$y&%?%§Eonprises a metabolisable oil. The
nmeani ng of the ternrnetabolrsable oil is well known in

onl 15 B ene PPLERR bR 2R Ebeasyvoibe kaiicpasamiol--oro-6-aza o

[(R§ @mryhmylte&adédausylﬁratnewewam ci@ldiéi1Ct | aiddyogebBhosphate  10-(6-

Sanders edition (1974)) The oil may be
eV%ﬁ@ggnﬁ@9é|46?£psh oil, animal or synthetic oil

which is not toxic to the recip|ent and i s capabl e of
transforned by netabol i Nut s, eds, 15 a
Oﬂtﬁrﬁ%é igrlsouHtb mayB6 ed 2tk a6l ecspiinie ehosefiﬁt@ﬁzg@t?s) such
as o8 dwt:resedr FONORBE03d9 errwleﬁsdsexm mrb@eﬁéggdarceaeberm@nw AGPs are
ils such as

alsgfﬁnelrgge aﬁ)égrl'érlt%galugcaiw agce_%a le salis OFEAEB?Dsagg disclosed in
us@%marmin’re/)\ezs@rewumeésmg@ Aret SR SRITEXRE AR hgdristén Both are
unsat rate orI gh is found in large quantrtres in

thoughiyig PF@% | 3% pdiu in |lower quantities in olive
oi |, wheat gern10|I rice bran oil, and yeast and is

a art cul ar | referre oi
AdbE RisrerRe Tohapaiating! g’rdﬁeaﬁothﬁsgﬁﬁ%”t onvergnyp @y A and it

dergfatrtrébe duva® istd @pf ohin prépétatrori |@|¢§}gfeﬂgﬂjnag% $6Ut%hﬁter|can tree Quilaja
| OS esiIs o C rc I haex .
Saeﬂrar%%é]mer?eﬂﬂw%ﬂsk gcr eéréé&?%‘”% é‘db“’ar\‘/tr qcét‘rlgynbt?aﬁ%ard et al.
in 1597810( Shpdin eeaebn;@ rz\rdhr\egtMS/ alietyesamce W@ererscr(dirg %Bara Springer
se in
Veifgq: Bt 20 o o SHEBIOBIoNS i Dok SRR dripied By HPLC
whigh égﬂgm ed]u\femrt aetivityaythbet t{hﬁrtﬁitdbr@/t ﬁioaetedaﬁrcrr QbﬂstA (B8P &B62 278),
e
ford??‘a’i"B'E’g(g&d %pestzg (agBtH”BWBIaISﬁ% ?@&HS Qa% 2115 & hatural saponin
der@d | fednh tHY barRfof Quilliafaesaohrid W{B}ﬁné arkhlinddces Q]D8+ncytotoxrc T cells
rna v.e e olS nNa
i Sl trtiobs anlpd Seshobre el b pigturegisaponin

in tA& contbxteMtespresent ix@Apdres of oil  enul si ons which may
be used in conbination with the tocol are descri bed

herei n, euch as 30 the netabolrsable oi |l s descri bed
Paib@de forfAulatibRs \WRIGES2 1€ AaNeS b&h aéeerr_beat\ﬁhr@eereseamamerly preferred

been s ested to be. useful OSIt
thep e ORG B sRsT camaieco B AR B0, TS RP o ing part o
theefptés‘éhﬂﬂﬁveﬁhﬂd? OfB¢r be adphkite AigerHes ft;raveofbaeesenees alixdeedhicelles
adj nts for Ci 5/ 17 5 ,
(o SR DOV 68 e IGB oie] SuTry oI g of ISCOM matices
(EF0UDS 992 BaYl] lip6abings baKatbe eslloidPstructures such as worm-like or ring-like
multimeric complexes or lipidic/layered structures and lamellae when formulated with
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WO 2009/ 000826 PCT/ EP2008/ 057999 descri bed, such as

water in oil emulsions (US 5,422,109; EP 0 480 982 B2)
wae@omense¢ in oil in water enulsions (US 5, 42BCOBF20B82057999

0 480 981 B). Al of which formpreferred oil

t [ r ul.ar p
onGERL Y JHR Pl oL 6 SHEE PR R b leble s in wo
95/p?%‘s£b)nﬂ' hé reapnibin® mayb phierablyr led essduligted tvéthoa | metallic sdattn such as
£ rther
alugn ncfum h&é@?@%%r%unrn"n Ur];n:l@ro ha‘?{{k&}vﬁi %@%@920 and/ or a
Pr@erebky] theiaapoais i€ hasestedrimthe farmpro¢diposame, ISCé&idilos momil in water
em&B[o‘ﬁf erably oil-in-water enul sion) conprises a
abolisible, non- toxic oil, such as squal ane,

squal ene or a tocopherol such as al pha tocopherol (and
An ]egpgrl;c%f ﬁry"élt%lnym@&%?s ﬁlg%%lm%rhgartlgé]%f lnﬁ)%lﬁ)b?gp%ﬂﬁ 8 Id)A ebl?%etoxmed
hpud'weeamd%sapbrmt demfathrp}a‘rtNLdﬂTIyythemrémaéloolo)‘ QA athdsaD MPL as

d d

disBsdd il YH8 94/ PRfsI =LA QL BRABHEHD oldoshiBn WAL the as21 is
queTThat wity, chbhastem@tMs@«qurméﬁ@ 90/33 45§ tm@artlcularly potent adjuvant

rorkBfg FRRRa0 R Bl OO WIS oA ST BB HT B in water

emuisiong isa dwnmimlnurzewo 195/12100oul ld bee cenahodltrxen’a theanlmmunogenlc
r h c passi ng
co ;Eéélt‘o%datddﬂlohglﬁ/ (%rﬁeorltsﬁéé Sg 5@% Sv@ﬁ?hnrglgyﬁézj “woul d be
suitabl e for honogenising small volunmes of 1iquid.

Im%ﬁ#@fh‘éb&é&%&?%c@éo&ié&sﬁét %ﬂ)ﬁ B %ﬁ |Ik(£] ré'geg){og dll'll_“'l!%fjb Saggonlst may

alsb dre asgbThepreered rdligonue;ixaoademl uaﬁnlrpladwsalmte ornmmlneé of the
preggﬁa%g@veeé&g@tafuép%;c%ﬂ lfHIl? 0%98?{)] 0%550?}%?%&%6%8rh%%lng;e‘two or more
dingcledtider Cp® nhqillfsgeepavaibdl m,esat _d:oa‘astetinﬁbesmmlre pTéfer_abtyaqitI@ast eix or more
nucqé)é‘Hdgs.bﬁ %)‘i? h%Yheig abc%(%togiﬁéjbﬁé?%ot%éﬁarom%&ag ?85}1|n<—f nucleotide. The
conpri'sin € neasur enent 0 resultant enul sion
CpGnblidonacleplidesasiatheopragast dokniredravtydically | dexppladtides. In a
pre%%?edr%ﬁt%d’l gntqherm%ﬁé(rzleé@oesiﬂ C}R%lé)lig]?cﬂ'nu‘é%%ﬁ&eugwogbﬁ&odlthloate or
mocar piegarablfhe rﬂtqadweth_toater i Rondpapltieighf mhoepfrwd[dstgr and other
mté?ﬂﬁ’c?ﬁ? %Ee?cmdg hh?r?ltr#é;‘éco o anw% t?ﬁbérﬁ.oﬂf S |Rélh?ed within the
ts Tound I'n e I'n wat éer sion
sccmeeof tipe efventidl g/relcégenttdimmid&s mtb rrmmed imtgrnipaeadtidetlihkages. Methods
r . of I - RVAY , .
orPBAR o SURL AL g 0RO oBERLGH 3o e escrios
USpﬁéﬁéﬁablUS]‘S,%&,Qt)&and WDY//2604500nm i n di aneter, and
in particular about 150 nmin di anmeter as neasured by
photon 30 correlation spectroscopy. In this regard,
Ex80ptes fof tonefewed odgapiceodddsy haventier folbing dselaeenasist Aihe sequences

90%
pref o G B B0 b RPS R O8RS i GhaMmdiiofRhRaded®] 0070
OLB30 A (e 1D &G 1)WTCIKI ATE RE@IET CrHalds 8iCLeT T éﬁ@é&ﬂ)he
OLgﬁ@‘é%EQ% yb{&ﬁ 1‘%91”8%‘&9&&& PF T CAﬁ‘ éb@

['sions resent 1nvention onven ionally
OLIGO 3($iéQﬂlam{§11;3bﬂGG GAT A 20% 6602666 GAYEET ACEFAGGe

I I e Gé]ﬁg(
oL é’éé (SE eﬁ? rNS oG I%yﬁﬁa toctemgr%féﬁ an Cyggjrgo(?.) 3
OLtGD 5%8§&IDd&®@tTC@; Adk ACG TTC CTG ATG CT (CpG 1668)
OLIGO 6 (SEQ ID NO:6): TCGACG TTT TCG GCG CGC GCC G (CpG 5456)
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31 WD 2009/ 000826 PCT/ EP2008/ 057999 as
pol yoxyet hyl ene sorbitan nonool eate. Preferably the
WO 2000000886 0i | (preferably squal ene): tocol (pPEr/BPANS/YS57999
a-tocopherol) is equal or less than 1 as this provides
a nore stable enulsion. An enulsifier, such as
Tween80 or Span 85 may al so be present at a | evel of
Altertbetive TP (bllgosmnm)tldasemyi tommseb’lheamrebn’edwqusndehaabove in that
the& f%%&l.é?e a\l Ejlejlgtl(%r éi%'%\tloés {h%}{%]t' on will further
R s preferred ermul si on
Thsm@n’mgcmueledmﬁsrlutmseh ||mthél])r95érit7iﬁ\2ﬂ31tromé3}9b&Sgdﬂ]esmedj by any
9 6 ch.d nts
me%da%/ggni\éé % }Q@% ogrﬁe{'f(?) I eg(g%ﬁ)%n}l’s\ﬁ% %&8%8%5 - on éﬁ%ﬁ\?gn(#en%} such
olrg‘ooudad)taieednam ltdwsytntreasrzafmummw amhlanmete@@mtraaldéror
3D-MPL. 10 Thus in a particularly, preferred
enbodi ment of the present invention, the adjuvant of
The hdjuvamiveaytheoan oiip veateli ¢rnmaleiah loy meymompsiee Ba il irewater emulsion in
Qs t L Lvat | t 0
cob RS B Sl Shheprelendl HErsntRen IR breteraly
coraprﬁed@snehabelﬁablercmr rT heammiarllrrg Of Ve tirmanddelsdligable offfirewell known in
Syhun n " MRS Ut |
theBg@ t ec‘\:/fetaeh%ﬂsa%ﬁjé \Li/*\éﬁ tBe %%ﬂﬁ%g ijevé Fa;?eﬁf'#_%?coee%é ?rahsformed by
meldoatism’ (ll%r.llan,d sPllleistrater Ubdlcall\lélmtromEerdkllB aBahdeo dompany, 25"
0 e p
edlgﬁguﬁm @hé%ﬁﬁ?ae%) A@ \%g@%@ a%féﬁ%d%ﬁ grﬂna {}hsgﬂme’tfc\!gptwhlch is
notitoxie trt ﬁhemetmmmpirarsies eaEaeoof belr(gdrarfsérrmbh yy@B2dholiamd/Nuts, seeds,
e ' j .
andrnls 8 b SBy BB S SoB8isble | St bl G R ajpo part of s
invémioaf @rcabhry |rKﬂljdeh0¢rHl$lBEﬂaﬂy)avaNtde tdiISJrsabrh st REOBEE® and others.
[ (prefera lsi .
safiHis; 2oL Bt Blem iy E 10 4502 BdediBloraepe) s an
uns@durratedruilsmddn'isrfosmdwgr Iargea]uantmreswatsearkdrvar sil, and ualower quantities
r 0 d ; .
in (ﬁﬁ/g oﬂ ﬁgﬂfggerr%ﬁcﬁlﬁﬁggg in %llfj%fﬁﬁg}eggt bﬁéS@g%%%ﬁ%ﬁ??)referred oil for
use prerisemamqon@qgalawdlsm meR®oliskié watbywdrt{ep ok fherfabl that it is an
. . e.of i i
el bR Bl IR 93661 EhTRIR05 Bt
10- 100g, preferably 10g - SOg per dose. Typically the

To@dlén{)e STUBEANES BIeeieS BLY ulld inldY IS0 LHFAR ;%Fv"g'kﬁsz 271 B1;

USB661M8K! W;@rﬂﬁr’WSZéOT r dcds tused 09tise) i leemesiods (uref2retody Qm% water
t % I
emg%gﬂé 6&@8?&\%&% ﬁrégeé fﬂuﬁr?éd a8 crﬂrFé .fneéré"B %éhzo%f‘r B1, in that
thestoctls traay herrius:pleeews] of. to‘rmledreplletst toptionadly emmpalal_dgaarphmulsmer of
0 r res re . r :
prof 37 188 Ingh P SR ot AR AHEY. I 133 iy pg used i
coralginatidni witrpraogthdesll ato rforrrre thet aibpkasenofl @i o entiisaen. 8Examples of oil
r hi [
emé?%&? g\;h?c,gllr r{lré/g IB% ﬁ?&% ec!B’?r?bSI é|§§ V\Etg eﬂgé foeb %re a%%(\:/rg)edeh\é?em such as
thelmetsbolisablasis descrivey abeve. advant ageous t hat t he
I mrunogeni ¢ conpositions and vacci nes of the present
invention wll further contain a stabiliser, for
Oil dix avgiéreerotlbion astimviasisf parr sy banef bedrantggestedctouelt neeful as adjuvant

corﬁﬁ(g’srithJnlsc(EPsg 3@@ 871%%9/ 89(9 %%%bﬁr%érlr:sp 810 gléﬁ/np sﬂ/ggeggemulsions and other

active agents have been described as adjuvants for vaccines (WO 95/17210; WO
98/56414; WO 99/12565; WO 99/11241). Other oil emulsion adjuvants have been
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acid (nmerck index 10th Edition, entry no. 1739), of
which Tricaprylin is particularly preferred. Were
waouwaberses and a saponin (preferably QS21) are PCYERII681057999
it is of benefit to also include a sterol (preferably
L) , f a ] I :
descbiguc,t Itugh%l r¥vatt§r @h*b n?t[lg\‘ijﬂ Usoﬁ 42? 1‘8?1@ 6‘4%3@‘66%2%2) and water in
oil enwhter @muIschnss(USeédQMOﬁ?iPr 8diB3OstB1cBs t Abfof menmf facrh Lpreferred oil
[ L0 ve f a
oy RRCKETET o il ahfen JTbREtng vt dfp SRl Spes and
compmsit'roerslsmftramresemlrmventrcmponses such as inproved | FN-y
production. Accordingly, the adjuvant system of the
present invention typically conprises a ratio of
Mortepratechbly thel @l emlisisafoninstahes w in watehemukivge) ofth@0@iniprises an
n [ n be used in
emhf%n‘l%pguéh saf'\/?EENr@]ﬂd?&eaf%?rﬂog dﬂcﬂ %ného%'fgteq‘ ichis 1:1
A nrefeﬂetﬂ)o&emutsrcmf(er%‘aplym-lrlmmrb@ﬂtlslon)a;nnhpnw a metabolisible, non-
r e I nti all i r et aj
ot 8L B SR Takte 7 iobPhgob B58) P sifepigldpnerot (and
prefevaipp bethtwualene lana arptnehocrqualtode)dandmacmailgamemulyﬂer (or surfactant)

ool B hin L RALIP HerbF RS BN RRHEUPET  ,

The h@thcmjrtgje)r@fucmgblltnmwaﬁa@emuIsmbrsos wel) kedem toememwrgmllesl in the art.

coffichy Bty epset L Po8d et L B0 S st

suqhm}asa PBRfTeVEEHA) Y sohdioesfobevedd by Boradgamisatioh usied a homogenizer, it

woﬁlﬁeo%eaéa h ArlaAldkedfin FRPIR bt %t Efﬁlod %%@ﬁgﬁ@ aeg g the mixture
erein. e emul’sion systens 0 Aventy on

twiger éfreugiblaysymage reedleaivbulditle suitapleetfor rsmmemsmghsmall volumes of

Ilqlﬁ’dJb Q?Jaq 10 egﬁrﬂﬁsﬁﬁq{aﬁgﬁban 3 T\éﬁl% C%H dF%r @\gy drgmﬁ%lgngndlcs rpachlne
maplmﬁrepaBD)pafssmfer@p%mm Prmioiesedt enaxiniumapressuie dnduy of 6 bar
(ou@&q{t ﬁ)%ﬁﬂsa%tgy ggé%tfé%ronym_ﬁt éo%ﬂ:i B% oagjgﬁ,ggsﬁ? he r%gmkpﬁ(t.é i®%he art to
prodneee snialer) ori Iargelrwelyrmess@‘p@nulalo(mr'@feeamntgfno@zm)d barachieved by
rouk‘iggeegééljl %étgo%u&%ﬁlﬁs‘?ﬁgleym%%wwenﬁl% érfegre%hltanq%&% 8R until a
preparatian gpas enbibgddowith aisdaeety ofilee raouirgDd@B/e1ef210 or i n

rti e i fo ti ;

in R el Bgn Ko e BF'shlu i ¥R YU Rarkr. The
aqueavck udmepmavlbeo@r gramples pHdsplqie btiened saline.

I m dazoqui nol i nes, such as I m quinod and Resi qui nod

are known TLR7 agonists. Single stranded RNA is also

a khboewsiZELS! thgonil siroldts RBumndch withimathe stadle TR watari ealision are
prerg‘fgtf) g "f‘éssq%? I1 “?nl&tornaﬂ}‘g?g)e?ig t%n@@dof %%%arht%l% 30;600nm, preferably

po yl'ic acid - a comerci al

I nosi ni c- pol
subssyartiaiiy around ﬁﬁ{ﬁoﬁnmﬂn viangdter, RMAMoshpreferaidynsbibstgntally TERS00nm
. . is ... 3 e. of
in \Aﬁlﬂ%g%]" a‘eaGml ?g{i‘; ljl'eak(aarl?%pte eP(;)é@“% PRgla%eT&R%Faﬂ%ﬁélﬁéd by photon
corfetationogmeiros apip trs this mgalmw(l"/orqbrths@llahomm lyenumher simould be

waTHOSPAT e SFcPERRIAS), 9038 RSl aBhy iy v
thaa®Sl/gefithe 8 dml@@bw@@bezm mmmaﬁecemamssmgngw dhefnounts of
thek%ﬁt’s 'B;%s%m in?lﬁ&j B Qm%@’dnéto‘?%e”a%QM‘?rmﬂ%rY LlreI éom/gntf%‘nally in

the range of from 0.5-20% or 2 to 10% oil (of the total dose volume), such as squalene;

and when present, from 2 to 10% alpha tocopherol; and from 0.3 to 3% surfactant, such
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adsorbed onto the sanme particle are described in EP O
576 478 131, EP 0 689 454 131, and EP 0 633 784 BL.

WO poovlesses cases then antigen is first adsor bedPOHER200$1€57999
alumniumsalt followed by the adsor ption of the

i i mul : .uni
L e R TG B
tocoff (FBedeidBly byomhemda)t i camyuiah oale/sattean Tbas thlarnrmhdetshe more stable

emB@[ 'ﬁ' CAnegm[Jféﬁl%p sUCh 'agel'\l\%sor(g Pé‘@g §Q n%ndaléoog FEP% a level of

en s 1t 8° QU 1 u
aban el "/houln fime cosest Ebrrpaar at urdyaotageousathiat dive aaccwﬂélseoﬁlbe present

,nvg/,f’g) Mﬁﬂ?{ﬁg}g&aéﬁasqae@“ gded to the adsorbed antigen

I'ncubated at roomtenperature
for 1 hour, and then kept at 40C until use. 10 In

Exa;}ﬁ@%g%'f PJfé’r?eeof'émqu[&% éﬂl&‘r{k St JBLLAR r\R'/otb" /1@&‘1‘ | 98 09/11241

parti cl'es, escrl
andlmm&zwﬂwmdmpmmm emolsreasadﬁmprsl Imedtdn&@d&mp&itm‘opherol,

and SPEEATRD iy el KA S o1 e G Ui ndior 3o-upL

Thwmtehsairtlmﬂa@ lprefeised Empaditrieat ef, thé irdsawethveytionh themadjuvagt of the

1
v tiohy iy < iieally Bhteet frRa i tn SR It Gbih Bl o o dsgvatives

thenay, bmj/aﬂsalﬂ:jnmanExam@B@@Srmrtr@n ironpostenuigntarare described herein

nost i I ant ds ed, on
a”(i)mm{%chle QHIP acﬁé g Ui ﬁn% uvtaﬂéﬂ%rtogph iSSQS‘SalPtharmaceutlcal
Biopsuhholog g Vdumeb&tmﬁl%wem f.ee anfl Néviv@an,aMitd. gRlenum Press, New

Yol AR O ANBN G O BRI or [ sed i n thal the

[ mTunostl mul ant is adsor bed ont o particles of netallic
salf fh I CR;@ 1y ee 20 from ot hert. dina t
ant g%rPre gHa aﬁp‘? H@Vﬁ% % UBUSIICRE AMTRS™9]F ecoraing o
thevhveﬂtloﬂlcemadseoa lsadorio (rbrbfbratﬂﬁﬂ&}&haﬂd/er an bS’Baﬁrwaﬁvley(preferably
fr of oth i_mu Acco
SOt Pl e OROR: Dorbed Aoyt GRURRAY oMl B sigre) (preferably
chcﬂ@:ﬂt@bl)&ﬁr@@utuonmmmmml enmhlanm (mbferahblylaﬂ; irheeater &dﬁnmdnﬁ)dnay contain
a_net al 3 har act er i sed

st aEHBaErI LA P Gy EnrErF]° FPEEarS o i Reter buison,
steeshbhd arsapdiin em/@arscnbdsd B Vi avEa®6525 fornul ation can be

an interne fsuhan t i,s y
o TEHVT s e Hinlrerdy % PRadihd iRty S afdior LPs
derAatice dpreddrgbly NBDeVPLS) mlb\bledﬁ[bsanmliromemnfaor dbdee of immunogenic

¢ .
cofelah Y e o Aol BB 9ol 588 ovs - soug per
dodeMPEIBAlyIthe dMkmuRitsofphserabiytal |ﬂwmtraimmrt)lvmll Coerlﬁsha from 2 to

n_antigen. Preferably, the ant o
105 radahelits ol Ghetr bl formd it 5 24P A0esase. G2 o 10%
alpA&Yoddphérdesnd feth 0t praferalfly 0. 1 2m) sRtRlfiet (réfdtdbly tween 80

IpopRet S SPan ToRaSap ey W S bIUAGHE anBhElotaperol are
prefbmtTprdferabip Nies Pt &f @Ualéhblmamhuﬁb&bﬁﬂléﬂiﬂlsj@quaﬂf@or less than 1 as
CCl ne

r esent |nvent| n furt her OVId or a.v
i EHEe a1 B CUHT PEIIRPR | SPaR oy GRS h(TaERE) Bag alsibs Prosent
at &ldver 6t0.pas fI%Clhﬂh@%rrﬁllsJ’ﬁﬂsalsleUGn ) ihvertiof. amt @@ cases it may be
a netal]ic salt, characterls

or bed 0 t hat. .
adﬁn?@leo%\?]wagg&mﬂwp'& RIRSRItiRRS ang Vacdngso gpee preggnt invention
willsefiiedr &bataped biabilissr, fod éxaMepI8 O8Rr @& @rs/surfactants, including caprylic

PCT/ EP2008/ 057999
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LPS or LOS derivatives or nutations or lipid A
derivatives described herein are designed to be |ess

W@ 2000000826 g. 3D-MPL) than native |ipopol ysaccheeT/E@rz08/057999
and are interchangeable equivalents with respect to

s PGl SRR S STF A0 MO Dhead IR By
preflerddvat i ves are described in WO020786737, W9850399,
WO 02 . ' t ,
VOONTSRA T PP 5o ORI 205 FERBEL PRt boer
also imcualei costerobd (ppefesably @oldstguals tontbe damuiadion @rétde albowskanmdaction in

ol LR, b AMufy RARRRAB R JoadsChf 2 ARHFY 884 Ruracure

imgrevanerds okt Hind edteeallolcpinforSughtHel pesomagiopararide rasongyalitative  and

oo B AL SR R b o BRSbo v
proe ot Kecdrdinble, thej adyamaint syaigm iof e (rpsent ifebtior_typaaky) comprises

a r%'oi(’f(lj'fq%gbﬂggglf%fSgggggéw%é}lﬁ,éje r%{gﬂ%ggﬁ(iqﬁrg? gsq:gb?lso the present

invémtibhadcerebdOREY) jn . ‘@dboiP. form Qh® preferbed BarlgéSefOnnh is 1:1 to 200:1,

orefprd 2Pl e CoBR e Sorarte B u& g Petins e

bereficidl ddpuvat properfiBs 36F .allg of ethg. cOmpdbnerts)- With 20 mudb, reduced

B 0085 ok, B SN B FhL (MANES, R o o
squlene20$2 BAy/wAh the ratyeq)f 1SROZEON, aldoar piehstaainargdS2D)1 to 200:1,

0_Thi dj nt is rticularly suita or. el derl
prefegatly a8 1y D et dt® bier R s AR 265, F¥roBbbiH ol (mos
pre€@aipp Tholiestera DS Incdedipsesad] vl anbticc ohpapod@ssterol as described
h sacchari de conjugates derived fromat |least all the
®F8 1 owi ng serotypes: 4, 6B, 9V, 14, 18C, 19F, 23F, 1,
5, Tke efraistbn®stehssof the ppsdentinoadionrpraferablf haua a small oil droplet

siz& i P06 wiFop dhhass Host PR e ALSHBeskaS wilPain e range 120
to T90enm zacli mest poafprabiyritcan 42()-6?)nn_251 éﬂh/r,neibﬁ., t 18C, 19F and
| ntrerl o . a |

EncARET g e 2R ol B MR o APo4 in
theamrasiogenit composiithns\ite insediohpinvbines & sapardn (prefesadf QS21), an
LPh Ml EbienBe B ab UPES pRF encil et stR L iEbly Sh0HeRE 84 alphs
tocemﬂrlsli if iaarolil iB@va(ti@‘lmﬁulﬁiSn)TaEﬁ%BCPBéd ':mn\d’(b%/h ?:Eo@d(!)ryin 61/::/0 99/12565
_toC suc al pha tocopherol )...l.n one enbodi nen
(n pRECUaF YT R PIG  PEO RN 2 T 30T 65 %5 1 13,

2-11, 4-8, or 5-6ng (e.g. 2-3, 5-6, or 10-11 ny)

Ex%n‘_sélgg%lf I@SSE%GZ %éé{‘iétiﬁ‘%gg%%eﬁlg]%%&%gr_‘e %6_”8(’_)&{0%%. 2?@%é$0quinolines,
such- & myuierod| Bidf Resiquimud hrakndwe EhRBG)goaists. ofibglersiiahyed RNA is

0.5-20 - 15, . 2- 4-10, 5-7 . 0. 11-13, 5-6
aisd gl THR AL TR, rhPians 2 TBRRdD Bige) wistaad ypidtirande
RN2041 09 82 GodRadsir2 POigeamyIaoseid Thi conagraiabsyntiney mimetic of viral
RN?«E.T 'af’e”%{e' ,Iafri’{(r?% Egﬁ 30%'{:?15&5%%%@?9 Z%%rg;e?(%aplg)rof l%?r&%% ggchist whilst
CP@eis iav@ixameple(dfarTLiR®sdgonse 3D- MPL) . These adj uvants are

particularly suitable for infant or elderly vaccine

formul ations. In one
The immunogenic composition may comprise an antigen and an immunostimulant

adsorbed onto a metal salt. Aluminium based vaccine formulations wherein the antigen

33



10

15

20

25

30

35

5 enbodi ment the vaccine conposition conprising this

adj uvant conprises saccharide conjugates derived from
wa@eoobeemses al | the foll owi ng serotypes: 4, 6B, BO/ER208/057999

18C, 19F, 23F, 1, 5, 7F (and may al so conprise one or

on 58 RGPS ofi Bedd Aol heRRly BETF 0L,
adsrbgd driie thﬂasatmmpartldelm]mdmtlbedﬂfl,n BB0 59478 81, EB_(O 68P54 B1, and
EP%P%C%%%E o he@é% js% ' &1% érp e@%toédstopoetdh&tto 'tmedg@ﬁ’f?nium salt
t he’ revnar? vacéi n% uman vaccil nees. I'S
follasmlgadmﬁme aprigiot o tred |hynm'm>al]raulan03[0}%°L20rﬁo tiie §nd albiminium salt
o350 S s BB AP o B vt
batb hoitietegranliles &a6l a siddobbetween 30- a'ffd 5a0gnrheTe abtided, is typically

ads%&béoﬂ%qté%éuﬁ%ﬁw&S%poﬁé hgtg)rb%)roﬁrjaQérgpéagﬁé HM%%" ag?ta&én The 3D-

MPLesugpertsidrbis ten 80dedld, the@ds@0ed 40tigem S thg)fosmﬂaimnns incubated
at &B%rte@pértaﬁng(?or an-mhén Rl Ay 20¢ ua@ Bt tcularly

suita or el derly vaccin ornul-ations. In one
enbodi mrent the vacci ne conposition conprising this

In ?ng%ﬁrjﬁ\f}?&iegg Srfﬁé h rﬁﬁﬁ?ﬁﬁﬂﬁﬁﬁt 8&8 ﬁr?eogﬁtté%ﬁta?é on %%peﬂ'g%' Mg@; particles,
as Jescrll@0, inl®P, 12268761, The 'meromdj pmaopsal mmea&prths eadsnmption of

imrﬁ%%dmé‘@ﬁfng(n’cﬁtiggﬁét%ﬁ??sgﬁi’pagfgie }(%%Weﬂrb t%gad’so&;ﬂgﬁ %'f the antigen

uced agarn
ontp@nothlel Inetidilec sediceartiee, folfyeadentt tge4n|X|6@ of te\jisctate mﬁ@,llc particles
to Fo?rg Qng %r%: Lr% E, [Jva?‘hq #Pé&%?ﬁé/ﬁ#e%ﬁtr ih%ntﬂbﬂ r]hggtbe an_ adjuvant
t Fevhar vaccl I'n human vacti nees.
corﬁﬁoshtmnonenpmﬁmm|amern11mtntr®t|amqlam\t/aadsqnl3@ﬂ onhtr at hnetallic salt particle,

|t t t , inj .
Chacrﬁgfgr‘?igt glogﬁa qu rggtaglgxgagteF?@iglt%?@ggib:sﬁ%ﬁlag)s ?%'Br]k;gaher antigen.
FUlellBI‘SlOE&:I jvaecms aray)rommm tbe p(gzent Bvéntioh ardseg clBet@BeRd in that

v N
fro@0gth&0antigenpand b Hiat Itmqopdrtlplederfln\vaalh@/saltIwnc(hfa)ne adsorbed to the

antsq%ﬁ %?S‘osﬁ&?{h e*ﬁ—ee gjhdtﬁerq mulgntpart' cularly

or In vacm ne fornul ati ons.
Ac¢andioglg, tbﬂbocbsmhtlnvetmenaomvmscanpcasijuvamm fommpaticsi rypmprising

im@&‘rﬁc?sn%l WY @R %?;EBF%E‘ ads ocﬁ?&oc&%' %rtl(‘{Feogﬂ 493 f‘ﬁﬁbs%ﬁr%?&tensed

rom at east a ow n ero
in 1 coBEosilionr, |sZQFbstarGGIIW\meBOOQIQDIO)ﬂSZﬁtlgen Moreover, this adjuvant

. 7 ( V. . i. )
o ST EAPBL O 3818 a6 0 Tl B BOBE 5o 8 for e
mah hfaciGhCofaa vaduirgy At:ccordaglyrttlenedsi peny&iedst pronessoior thermearfufacture of

t £in e
a g#é;)rﬁsgglmﬁ)ﬁ%@? gcljmf'}( %gn%%@vlérr'ltf %gmggéllonl%hl%r?qrs]déﬁg or more
imrbynostimelalﬂtseadmrt(ad)or\t(aecmetel pantidies with aneotgere dsefeBabhhéhe antigen
has 6‘8&{ Er% ﬂs%%%%a&n'tﬁﬁ%&&ﬂ& @%P'éggd Iﬂ:ogaqtntjng% be idenéicrf\l or similar
tions esent 1 nvention mnmay De UuSe 0]

to tpe m@altlc ealt whigtats aiisnmmwntcstmgdmptuinbsténmlmti irefetabhynthe loyetal salt
is emaﬁurminﬂjfm salt, for example Aluminium phosphate or Aluminium hydroxide.
The present invention further provides for a vaccine composition comprising
immunostimulant adsorbed onto a first particle of a metallic salt, and antigen adsorbed
onto a metallic salt, characterised in that first and second particles of metallic salt are

separate particles.
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adm ni stering said vaccine via system c or nucosa

route. These admi nistrations may include injection
WQo@INbIS26 nt ranuscular (1M, intraperitoneal (PE)/EP2008/057999

intradermal (1D) or 10 subcutaneous (SC) routes; or

via nucosal admnistration to the oral/alinentary,

respiratory, genitourinary tracts. Intranasal (IN)
LPadmLOSsdertvatives afmutataisnedipfdoh defieatives desaribad hefein are designed
to Bg?e%gqu@rg@r ?b I\}IIJDI:Q’) tﬂgrqln% ive Ip;por r}%ggc%%ri&&san% are_interchangeable

nasophar al’"carriage o unmococcCi can be hore
eqte‘#eﬂems Wﬂal ryesm®\terah¢d1,se$ lofi $hesbt reoiates desarinée tieraam Etey may be

bl S i est e). ho t va f e :
TLI%Q%Vgﬁ%Hs T degsté:ﬁlgedym %t?ac‘ls\’/ 'erég%a '%Scr% 8&1 \E\‘ﬁd&s 5% 5descrlbed in
WQRQR0F 861/&T, W@Q%Oé%, Wep 134613, W%Qa@ﬁnVMOQs(Eﬁﬁ@dG

together at the sane tine or at different tines (for

i nstance pneunococcal sacchari de conjugates could be
In enembedimestithesasipavaat esed foathe tmnswsitons ioftheoinvdnt@n comprises a

S e 1 0].S t e

ind3BEESra it madhs 1 Witk BoF RBRH QIR L as aioieoy
phwbatutiyhaxhlotume dbOFea) iamﬁunﬁlqnempmsswowmuwh ag gghetsstera]). Such

Iipoggﬁgv(ggﬁpgr%% rma %rrf ?gl@dﬂnd’é'r §§t[y%£ r{&ﬂ,‘h 2@ %POIHF’L ong&e -gggwe] and/or
sapﬁnfrfse(rsedt aad)ﬁ%sseeaab@m Inlcmea&mmdlroantttbe adwwalgl @mprises (per

0 Qe AHHAIG2ER00 0 2 I SIENIC LAHLES Bt 4 05 0r 1 mo)

24
tratio useéed
phasphslipic far indlence DAJRH a0 08526y OIS-hand. 675;~Oe7r5ed 1HVB (@TO 125-0.25

I r r ot
k@), 850 3 b 2 SIS R B BhOL T £88 050
or 260 niggegr 64 5| M)-150r 1(pr20m30940 do3E g diptd ANeﬁmtlvbc(ﬁm;uratance 3D-

5558 TUSOSSTAERS yBLeRt B8 J0% R8RS 50 ) sopri

(fodihstbecea By 1%- SOg, e.g. in the range 5 - 25g. Follow ng
an initial vaccination, subjects nmay receive one or

several booster immunizations adequately spaced. 30
Thlyaa@ﬁjvﬁﬁt iBpRRRURYIY @Qitdise gcﬁrwdalylxbec@l%%rh’mm.oh@ IWapeighebodiment

Desi The ubunlt and uvant rgach
thepgaee KPPPOEINBIIRIRg. e FeBusntorBRaRoe, seichiige conjugates
derXedkom aEr@apsiuthat fokswing sBidlydes POSEBESY,i B, d8SCNOBEZBRYI, 5, 7F
Ful l erton, US Patent 4, 2?5 877. The vg/g es of IJwe ,
(anﬂr’B@éﬁ'tS%CHU’é’HF? 8Her?é;'/’”95% OPbEFAYPRS SoPQt |k B 22F). wherein the

GMQ aptiiddy 2@e. inRicctiedgalilsy ondor itge 361 Mbltmva(ﬁzlne components 4, 6B,

9V,|o gr)%loﬁda}l@ Z%Ee%?]r E%n §ar‘}& |g@%§?g{)3‘§§gnhdu%gd Yy tLgSP?'evnar®
vadeab/iERdeABARENRRY. further preferable that they are

| yophi li zed and extenporaneously reconstituted prior

to use. Lyophilizing may result in a nore stable

In wmsodum@m tﬁ&@@pwam)us@adommy cbﬁn@asubbrys of tR@¢hveRtidm @anses an
ant i iiters In the esenc MPL and in th
ol 5}3&’@ sigfy magde [Fm @ *é@%'&?agl? ‘Elb as SRUYRRE): an emulsifier
(suds aecr_t/ve_@ﬁ 8bhend a;lytwntanm tdcol @Umaﬁg@hatmﬁer@g i dne embodiment
co rsin a vial contajni | g

theBRET S4TERTSGF (05 RAIRSP OIS Bpd 1104t i1y i or 5-6mg (e.g. 2-3, 56

or 1oPRid) inssbdiissbre oﬁil’(duéhuést §fialenePRT-H6] MG- 8@0\6L@I0 9-5, 1-4, or 2-3
gg('%\r;qt rqgﬁgg%wgﬁflp hqrgu S|f|gre(ssuér|1 gseq_wlggrr] %Opand op |onaIIy 0.5-20, 1-

15, 2-12, 4-10, 5-7 mg (e.g. 11-13, 5-6, or 2-3 mq) tocol (such as alpha tocopherol).
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aspect of the invention, the adjuvant will be used to
reconstitute the |Iyophilised 10 inmunogenic

W@ 09posiseé on. Al t hough the vacci nes of the preREnEP2008/057999
i nvention may be adm nistered by any route,

g PR3 RE) bRrgly kb atiiet el FAL R 2ot g8 4060,

10,H080, AXKOBOCY)MpidFeserdati@IfferinstaedgBO-MRLYi cl e, call ed
the stratum 15 corneum which overl ays the epiderms.

Underneath this epiderms is a layer called the

Thél®Y 8jSvanthare particutadly BuRMRS F@Yisrahhér §d’éﬂ‘yma@6lﬂ@lﬂ@rmulat|ons In one
emba%sue Resear.chers have shown tha ection o

n
EeAk fieh/BCtitRe Cgmpﬁsm%&omwaagt l?uP%JLVE{"ﬁeCQHTEFﬁ?% saccharide

corﬁ@gaﬁ@d @éried idni HHNR all HERSRNOWIAg sBliesRYBERI0%0 1HE18C, 19F, 23F,
??CI at ed vvllth a nunber of add|¥| onal advant gges d 22F
1, i5n 488d maY 3R ORISR PRI A HMPHe TORCRE AMRES ds B AE4: an ),

whéelreitie famosadivpt¢f ttre alivtedtdyamsofone26r e p(foeseﬂlljltthe vaccine

cOMRGTERIS DIPE. She 14 ridis Qo 3P G2 R I0MBlGHpAA Bleor G Bgnduced by

theFHre A L@ VaB@né rmemﬁﬂ@rrwacamdeé hen stretching with one
hand, and with the bevel of a narrow gauge needl e

(26-31 gauge) facing upwards the needle is inserted at

Thigradpnahemal o%'ﬁomwmafaurmﬂ@@ 2. 511939511@ obnﬁ\se(b 79f0 1103, or 0.125-

0oPSeiSy' Bal S 18, e B8l cof NS necdle LS potesiar. 560,

1080 £S5 2030t g 3& gVvat®, i4o-300cer 2oh8o, akidi-50TNe) ||¢|§ILA Qiehﬁatlve (for
t hen i n&/lecte ver8/ sl owl y thereby formn

instana® 3BnNVPhk a8k iM60.s10-$t s 20 H) hawee- W553WMQ r?cfl)r é@eﬂo or 50
ug) Jagéﬂﬁ (%?ﬁglta%gem 2 re recently, devices that are

'd to admi nister liquid agents into
acr oss the skin have been descri bed, for exanple

Thlg re%bu@?ﬁtj i %%p%ﬁ%?lg p?ﬂ)le r\%es?@/ \%é&ﬁg f%ﬂ@%ftigﬁs.éﬁgﬁgfegnbodiment

I on eV| ce eSCri
thej mamem:bm@@s?iﬂon dof PS8 0thB8 hdjushts coBPritB2 saddBaride conjugates

dorfed Pt 48 oo HBaPURORIAR, 31849, 820y US 3E690388, 1, 5, 7F
(an§, M&p aBR TompBsE 0889 TEBe 0B SerBltyReS356A359A/Sind 22F), wherein the
o2ty o e gt B s i Esiser gufgige ¢ oo
VA194IBBEHF WS 23649 no6EignHICAEIY/ IBTRTIO tca tiat WWOUS@A D337 Prevnar®
(t%i?teehr] RBL LY S 08idds of intradermal adm nistration of

vaccl ne preparations may include conventiona
syringes and needles or devi ces designed for

I [ CCi - ,

m B H B e S BBk MRS ASRIO AU B on Bimorscs
aluaprptumerohqsphatlaearsumlmePoﬁem'\me'vel(SuEhSa$ t3aMEdpr h$ adjuvant may

transcut ape u 8/ 28037
ey B BT aRe s b 7ot L A Sotep AR A gosenate
an(ﬁdiﬂonﬂ%er@dﬂl 80 Wb €e kb5, 90-50D1( 205 B@.CAN d)rcﬁﬂ L) lipitt A derivative
’ der@j\ﬂpthe vaccine is in a low liquid vol une,
(Orp'ﬁ?t?'ﬂ% Va vol ume of between about 0.05 m and

0.2 m. 10 The content of antigens in the skin or
Thllsnat l%/%%{ is pa%gglgglyn%ﬁ’lta fIe tfgreelﬁer?ys%ptlnferﬂv\/ea%tcfngnformallatlons In one
embodiment the vaccine composition comprising this adjuvant comprises saccharide

conjugates derived from at least all the following serotypes: 4, 6B, 9V, 14, 18C, 19F, 23F,
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be simlar to conventional doses as found in
i ntranmuscul ar vacci nes (see above). However, it is a
wo eawois260f skin or intradermal vacci nes that PEEEP2008/057999
fornmul ati ons may be "l ow dose". Accordi ngI y the
Br Ln dos pr.ef bl
31 9% 5l ) 980l o Moo B0 B PRl 3887 226)
wher(elrﬁthet @M@r antivedy téred indueed sgainst iche ()rprrmfrer(a)blqﬂ) the vaccine
a an re i e n ,
cofPHEHERL 9, 9P 1. IS 1 4B BB T b G ERBEE gt induced by
thesi%tem’rm@ivdecmm tdosan vassinaeed herein, the term
"intradermal delivery" neans delivery of the vaccine
to the region 20 of the dermis in the skin. However,
The haco'vraacpriepera\tibmd cmainhgdmmogéryc bempositidnsdof the present invention
X Lye r 1S t y [
ma t% eM %){téelz(tj (ﬂ' rgvtitegl% s%g{:%ltl le ?o ng(ét!o%, %%nh%ans of
adrhmmhertnbesaadjrvfaa@ee ivia hyatemlcscbu'l mucas rodter éhes adoipistrations may

B Bgfin 118 RSB AN 2, fgermel (D) o
sutexpeedes] (SC)r eautds;t e v:@lemncesdbyacgmmsgatlgrﬁ tomtheelooal/alimentary,
resHEéto g rg rgriﬁrigt?%%%;nméﬁggfmdﬁﬁg%ﬁ ﬁlS!I‘QtFO%t ﬂ \pa%'él\ﬁ'gg Mor the
trestmehtbioé pedmbhia eulotiig aresiiauss Ipa&;femedaeéh@waso@mmg&%ahgarrlage of
pn%(%({ag(ar%gﬁoqo%opeegﬁec?géﬁ rp}(%vanyeﬁcﬁr{u@ tﬁﬂx%tmlg .H&%ﬁéﬂ ¥t Ps earliest
stagaly Althbughathed yactmmedofstha lmuerﬁwnv\mahlhe adimmsftﬂrd@rasl a sargtb dose,

cor%&?nen%elrngp f m%g a-g%eoepéoeg‘(ﬁﬁlhls'té?gc? fb&?teﬂl%r gytrhg I%ghemnﬁ)evbrdaq%lﬁerent

tlm_asre(fororlasttarme qcfne(nnobocs:ahmhcaharaies@@njuyaﬂdaenowul bas administered

seda%tl{egeggﬁw% ?éf'né tﬂ%e %d E VQ{'ek%faf Wﬁ&%ﬁmméﬁambﬁ‘f k W&éﬁ\? bacterial
proteins, Tor eéxa i'n conj ugated

progedl icomponent toh énep\raesleatfon optierel icoordfnatiom ef trprmsmwhesesponses with
[, 0 vent ¢ i [ :

resgga 8 \ég(?PD éétg%@ IB(?r cfo e(dnli Hgtrgtlfo% fa dgﬁpgﬁ (Tél.1 gatgﬁjva%lr r?lg% B present in

anyrerdalb«)f thbyilﬁeeerwadgwlmstra*tlbes 36 addltiom tapa solgleometeoof admonistration, 2

. C af el ns r o] ' t [ .
R B G abBhE Bonds £° ES eEsh BB HAE GoRbRes! & dbcharce
conjugaieromip e @dnjinigiated |ojop d3)ianddizstenitl prioteinsmanbée administered IN
(orj?#?ét?%ﬁ?ﬂ?ﬁotﬁgévagé Flgné)ﬁgp%tn?]géeﬁlonrﬁ?X l?)g %Jﬁaé%ggd 1 for priming
dosesraniddiN f@rbnoetmslosescme or nore I\/br axel I a catarrhalis

protein antigens can also be included in the
conbi nation vaccine in a free or conjugated form
Thd leostent b protas emttigemsy énthieovadcet eawill Sty pingllyobe dh et haodyet ©-100ug,

orefieallk DRI e 9Bt AokS-c U AL. IR aGFBelafy, subjcts

maly RyY&lel dhe drSeddral Gy &dmﬁﬁfzb@ﬁsta@eqbatéﬂyfspaced
(protective) immune response in infants (defined as
0-2 years old in the context of the present

Va(tdweeaﬁeb@@}uoda)s Gahardly sleetribed ia \Ratine Dedigaf(feetdubanit and adjuvant

anea afooe. Posel iE EbeviEn Mo Gam sty fress New York)

Engds8R06n Wilhie Mposyinds1€ Hesteibbd®y FaNENEns USIPLénttdEss,877.
antigenic S. pneunoni ae conjugate conpositions of the
i nvention for use in nedicine and the use of the S.

Th@nmmioameqﬁrsjsm afvestioH mbfiBe istové@dini lutioh of Y8philized. Preferably

theﬁ"ﬂg‘%’ﬁ% %;gfalfzegd@ H?%ér%g%n%%t Tagégéggu&r e?svseunctrcl)soenor(lactose Itis still
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15 In anot her enbodi nent, the present invention is an
i nproved nethod to elicit a (protective) inmmune
WO e®pooses i n the el derly population (in the coP@EEP2008/057999
the present invention a patient is considered elderly
furtlgfgr é%g%rgglaﬁtag’t th}éz% & rI]\}%)Ip ;J SK}QFQ py‘é%r%o?gklrgcoon\éﬁtruted prior to
useaad tryophdlizévg mgy aesmtf ie aanubr@fsfa@ha: cmepwtmmn@vacanrﬁe)tehei may possibly
Iea}fat?ﬁll] gﬁerognﬂb?v% ti rg% tRQ nge%f grcﬁ‘bély I\)IF”. %R&”lHr}ﬁé a%@ence of an
pneu ONT ae roteins present
alufmireen basesioatjuvgat. ed pr otein, which free S. pneunoni ae
proteins nay be the sanme or different as any S
pneunoni ae proteins used as carrier proteins. A
In éne dperct afstbedhvelﬂion hee pravidedta vacdre kit, memipdsingfa vial containing an

[ S e
R Senellop M R R AR e R g, Sh urtner
commm aoial c«nﬂplnlngmﬂ‘gadjmanadsndascslbed |ha@m olttidhenvtigisrtedathat in this
0RO} e S h e .. on .

a2 BEP HEBRIO, F80Ftert Ry F: BRER bR, hé Qyonniisec
imrofindgesicicowguesitiom i s an i mmunogeni ¢ conposition of the

invention for use in the treatnent or prevention of

di sease caused by S. pneunoni ae and optionally 30
Altidaghotblei Varsineaf dfuthez peesentf mventom. mayf g tadderinistepssic by afny route,
adth Pt B fh%ﬂ{ésérit#é%eﬁa%fcinteg?nt{)WQ@Q @%r%%”&?e%&b%m% t of the

vacci ne or Ki of "the inventioh 1n e nanufactur
preaemteidi/erainentHﬁmantshm toneriseeran outepreoreyit ¢uwinlepfcalled the stratum

cof I 45 B PR T AR B REL gt o
derRGH, /Mﬁm%lwﬁm@%ysﬂhe subcutenéasnimsusi Rgéeartieosnbeve ehown that

injet%ﬂgn 098% Elﬁgﬁntohﬁé %'k{ﬁr ?R?att:ﬂgﬁlgglgﬂtrﬁgé%gsrlnsg%(?fﬂétgg 3n immune

be opt onaII subs
resbonmsnsmlcmgnay alsd bensgssetiatefd" withda "roomssr sofs additignal advantages.

IntJaS?r‘Prfa‘fR/ (\{cﬁ*%i’on'\x}ithe%%r\yaccm& %‘agc?rlbea hga?aﬁ ch?‘ér'qusﬂé Z)rr] ?r(r)r%j [Feature of

vaccl ne conpositions

thegresealt mentzqmpl icable to errbodl ments relating to

"i mmunogeni ¢ conpositions” of the invention, and vice

versa. All references or patent applications cited
Thevcomventiondl seqhataentof siecefmalatjedivnathe mentryxqratesidre” 1 Gomprises

ei i vent

steE% ogg[ ?R%B‘%ﬁ%grﬁ@t ggc(jj tﬁ%Qﬁ%@ﬁup%'&\% 6%}(@%(11@38&\*/ Pnnth%agevel of a
narf@/v glauge ﬁ'émﬁre(&@x&hmlw) faaind apwards fresmaedef is inserted at an angle of

il b .
ool bRISUEEE! PRt pe S it 8 BB B8 e psse
lowexeaphe surthea rlanced vEDﬂ@RE@SId@@ ORliGIR@rEsNrdto elevate it under the
skif o PO PR e AR SFmPiokg aerPhy ot RS0 bbb 8R the sk

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
and EP 1092444, also the jet injection devices described for example in WO 01/13977;
US 5,480,381, US 5,599,302, US 5,334,144, US 5,993,412, US 5,649,912, US 5,569,189,
US 5,704,911, US 5,383,851, US 5,893,397, US 5,466,220, US 5,339,163, US 5,312,335,
US 5,503,627, US 5,064,413, US 5,520, 639, US 4,596,556, US 4,790,824, US
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20 The Protein D encoding DNA Protein Dis highly
conserved anong H influenzae of all serotypes and
W@009/0008peabl e strains. The vector pH C348 conkGi/RPI998/057999
t he DNA sequence encoding the entire protein D gene
e t,.ai ned 0 ape p
4,9%@‘,3;3@3% ,E\i/‘l?aérﬁgt@ﬁbl 06 @/%7'0\;3':‘?%{1: 3/3(/’60 H35%e Rl BN Rbthods of
intr@derm*adiladth‘lu‘ﬂﬁdmatlam of tbkul vascinS\pegtanations end)NACIRde sempealical syringes

anr? ];L%%Jlost ?efgaq's n‘%ﬁga f(&é)%'lllii(gggli{gé/ o‘%%nioo\éaxc%ﬁngg WO 99/27961) or

transsietroal mMBbsTﬂé) OX/g B4 iIVBO 98228087 ); paBppliest ta ttjelsuvanel ofghe skin
; 3
AR oegh B T8RN T R Bl
transcription and translation of foreign inserted
Wh%ﬁ:}ﬁ% vaEdifed &tt g lrlé:seei% {n§gﬁt o%‘nng}% tgt l:dminf's?e%% to lh% skin, or more
addi tion;, the rertlin tan e gené was
sp&siﬁch%igt{dthmdeimtshﬁlelﬁwcainycs rm ar & EpuicheadumenpartiddlandCa volume of
/ % 8/ 057999 The E. coli strain ARS8
be@%gr?égg& gﬁéﬁ% 58 was generated by transduction
of N99 with a P1 phage stock previously grown on an

o R0 L9 TR DA OB Brton
be ¥mildvhata |cnn‘Rm<klen¢jed@5es hafourad am yintaiamusmailar Svadatnesn@ke above).
Ho%vE\Zér Mjst 5 feiogtur'él%?fskn orTrﬂ?ad%ﬁ%lS%%&%ﬁfA}ﬁ%? Her Gfo%?#ns%ay be “low

I'on o teln enco
doq@r‘ o‘t\ce:lordlrlrghstrbemnteml amigens inrflow ddse” eaqstmsar@prefmablp present in as

idygx 0150 5%af f8R o b ophetofo il i SPE0 PRHE Jpreroraby

conjmd)%tubé\@ngp tgepresent Theéhe/ eftigerof ot- augf]Seridf‘meferably between
romoter PL, operator OL and two utilisation sites
0. 05&1&91_5 Keghef %G?rl@)”d?é’ef @PS%eve transcriptional polarity
effects when N protein is provided (G oss et aI
1985%. Vectors containing the PL pronoter,
As URRT BRgte thei tay "iairadermalflglivery smgars @e'Né'é’tOft”t? ‘é%célﬁ‘ﬁlt?ir@ region

of thB VerrRis & tHeGskANAH ok &P ARE L ScdRSKill fbf Réd2Ss&b&idated exclusively
replication-defective | anbdaphage DNA 15 integrated

in the demiike ThR ABRS S3hatayRalh the slgp ocatpggapfweergbout 1.0 and about 2.0
mn$ RORMAE Tbcd ATREABNBER, biNAed |%%Cbe§‘tatlrh@nﬁ>)dﬁi brewdratid between

the cl repressor protein which binds to the

'”dWé%b'?@s%@r'”@Fﬁer?ﬂé’aﬁé&f 8ie Botly- Jr oganeb ”’o‘Far'i‘otPen@XRS’Ptqfil\tIA reach the

derR®$ ¥YBHIA§ 8.3 Rnt B8oWkndPspERet oF thandtint Meeed®¢mis is located between the
transcription of the inserted gene. The cl gene of the

Str@%’ﬁr%%‘?% agfrthe eridREBIsnthai SyEage apgﬁb%,sapwt%neous 'ayer below.

De@ Md bMeh8Uhedd of Qefiveay, RE \ﬁiicﬁlﬂétrﬁgy tuwtmaplﬂét Idéﬁte@laéblely or
e reqgul ated by 20 tenperature sh an inc

primarily withigrtae fjérr%ér‘%{t'm‘éy HiiEeiely he €§trtbh'€9dr‘@é'5}'ré§§o€?p'%ﬁﬁﬂ"s and the

derpdit hesis of the foreign protein is initiated. This
expression systemallows controlled synthesis of
foreign proteins especially of those that may be toxic

Thé Qrb&ént CigldntioRMurERRoviiesRag eifiRbdd 18&Me for the prevention or

amelioration of Otitis media caused by Haemophilus influenzae by the addition of

Haemophilus influenzae proteins, for example protein D in conjugated form. In addition,

the present invention further provides an improved vaccine for the prevention or

amelioration of pneumococcal infection in infants (e.g., Otitis media), by relying on the

addition of one or two pneumococcal proteins as free or conjugated protein to the S.
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25 The E. coli strain ARS8 The AR58 |ysogenic E. coli
strain used for the production of the protein D

w@a0whens2é s a derivative of the standard N H ECT/ER2008/057999
K12 strain N99 (F- su- galkK2, lacZ- thr ). It

o B S0 S BB TR S Ry oo
maprbeyvthet sander diffetendfté aof hgsteummoiaenwbiems| ased as carrier proteins.
Onig‘}ygrt W'I%Q'r l\/{og}%/lg 1<t8a§gr{ Ig a;%rjopeln 389112@ fer ﬁeglé&'igggﬁepa’éoe in the

Sefsitive 168700 repres ion
comeinatoss vadeane inaar‘d(daapdxag@ijgqyéﬂ faper d’huantxtietﬂTesdfnbsm\santion is an

B 658 A OSSR B B et e

previ ously grown on an SA500 derivative (galE TN10,
In |aﬂ61h@a@n|1bodﬁﬂ§rﬁ7 tﬁé"lﬁresérrﬂelnk/éﬂtfoﬂdLéCtahOWnJS?BvédWQnethod to elicit a

defective lysogen intao sel ect

(pr@tsistfvg&yemvﬂ% F%%POOW R ETRHS (JRINGH Ssiéevegrs aldtyie context of the

pre%ér&ﬁﬁ%lﬁi@ﬁ) bﬁ%dﬁﬂﬁistﬁﬂné Qr sdfetdnAcyfdctive BRDUBRL 8NER Vdtcine of the
the adj acent gal E giene 42 WD 2009/ 000826

'”V@@Pf‘é@’@@%?tﬁ'g YoganelchHEber RERRasiments PEbepressniErpBiop include the
proﬂ%ﬁ)n%éam@j@h@rs VﬁHe@hoﬁ%@@hﬁu@aH’&nﬁﬁi@ﬁoﬁ@6f)ﬂ‘1'el’l|§1vetnh6n for use

. non- st ruct ur al rotein I'nfluenzae virus
In U}?ﬁ@f@l dhelbe désgdofg‘ecoﬁwsf?’?elﬁ’epnmrigﬁs ﬂﬁéh%r'B‘feé‘it'H” in the
maRufgeiite of5a WagicamBht fbi Bd pRveRidh {or aehinfitdflphddBodRebMisease.
(Janson et al. 1991 Infect. Inmun. 59:119- 125) with
PCR prinmers containing Ncol and Xbal restriction sites

In Q:hoﬂ]BB &nb@ﬂﬁera th@Nsteserlt ePP&RiohV Rl ¥n fﬁhkﬁo&&ﬁ'rﬁéﬁh@d to elicit a

ment was then |ntroduced into bet ween

(pr%tﬁa%ﬁ%ém”WHﬁé' eERASEi RGNS efkﬂ@yo'?lo%‘rl%lo@l (ip g&p%ntﬁﬂn%f thﬁepresent
invhtfoRrdTb&int BlconBidBrdasiddHy |f3fheyta'f’@5®~|§éarl§rc9to%ﬂ Nﬁ; gprdlly over

by the PD protein. This vector was |abelled

85 prass g M8 P8Ne Y Aeer E9nepr &Y %&@?tPﬁ%aél@\%‘dﬁf@CtW amount

of theRAkcif® B tHeliflerftioh, PrefrSbIN ifPcIHESS WRA oMaSor two S. pneumoniae
ener at ed A BanH /BanH fragnent was renoved from

ESEIBS FRgI Y CBNAQatﬁSJcH’FQiP' s\VRich HRB e §NEHRBOING] Proteins may be
thecgamertg difRGéihs &L Rhelifbnibd Proftémﬁsédfﬁse@rﬂh&;rtp%tmn@ al
residues. Upon religation of the vector a gene
encodi ng a fusion protein wth the sequence shown in
A fIMRD B gdof bl theamaHEb® isla mideHdR cﬁﬁ’mhﬁmi@ﬁh@%r Rirfsh hds® aghist disease

rotein D does not contain eader tide or the
ca efietfynﬁngpetgygq@ §ad¢ qptlomyclﬁaqemgﬁiy{ug {ugazag g]fectlon comprising

adRIstEHngtoahé askesh inhendpretbetive dosetdian® frimhBndinid\@mposition or
excreted into the periplasmnor |ipidated and renains

vageRe B &t INGINEIlPRn a sol ubl e form The fi nal
construct pMG MDPPrD was introduced into the AR58 host
strain b 20 heat shock at 37 C. Plasnid containin _
A fB’H&ﬁf@FP%&%W@ IRVGNERR 1SRN IMMUNOIBRIE SERPESIERN Of s MiygRligh for use in
thePheagnsit of é\ﬁanﬂb@t@ﬂ RisPass Ceflisbg BINAS.bR&@hbNi¥ESand optionally

denmonstr estion of isolated plasm d DNA
HaWPﬂh’é’éI"%&:’? %’H@B | eases. The reconbi nant E. col i

straln is referred to as ECD4. Expression of protein D

under the control of the |anbda PL grom)te,r,/ O I ,
A further aspect of the invention is use of the Immunogenic composition or vaccine or Kit

of the invention in the manufacture of a medicament for the treatment or prevention of

diseases caused by S. pneumoniae and optionally Haemophilus influenzae infection.
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25 Operator. The host strain ARS8 contains a
tenperature-sensitive cl gene in the genone which
whk@ekeaosexpr essi on from |l anbda PL at | ow t enpePEE/BP®0$I§57999
binding to OL. Once the tenperature is elevated cl is
| eas. . r » EXPr e :
TR Somb i s ar S0 b BRER=ignded by the inventors
to hee pptiomly sdhstitutable glith sheateems Somsistingb&d“‘cansistf ofbardh ‘consists of”,
. ext Lon.f mharvested cells and the
reség(fqivgmét%% m?taﬁ(?otel n Dwas perfornmed as follows.
The frozen cell culture pellet is thawed and

« t

En@gﬁﬁeﬁ?sngi%gelﬂé) re tl?l tol n¥ %lc%[%ggér‘hﬂo%g& Lé.l_h(g‘n érﬁes plrté\}'negi iGn. are also
applsal;ﬂasteemboﬂmm tdhatmlggb ‘enrhundyep icessnpositibostogfdhe zreaentlon and
wc@(/erpa_ 1000 bar. The cell culture honobgenate 35 is

cI arirfied by centrifugation and cell debris is renoved

y filtration. In the first purification 43 WO

All fqur%/ Qg §|2p?atg WQEP%QQ% 8|§7d|9\§|gmré Xcigaltenfasc;{]ercklhgtio% are mcorporated
by (Bjdzrance I@tSEln Sephar ose Fast Fl ow). PD bi nds to the geI

matrix by ionic interaction and is eluted by a step

increase of the ionic strength of the elution buffer.
In ¢rderathgietbisniovention friayatel loattes trgerstopdithe fadewiag examplas meziset forth.

| I, Ly
Th%eo%m%%ﬁ%gé gosr%gg)lag%xggf dmﬁr tw@ (8911 g%’ﬁ& o %S ggﬁs?Fued as limiting
thesobpeedftteelinventioh @ ddyowanrtenr ough. I n both col um
Ex | t ography steps fraction collection is nonitored
. The flow through of the anioni c exchange

Examplents EXRRE&‘BIW@EIRRQWNQ ning the purified protein
HaPmo?bhﬁBQﬁﬁ'H}e sqh%( trafiltration. 10 The protein D

contal nin fation retentate is finally passed
Getlhhtoqglmstwtﬂlom fpnprwterrblbanpreslsmrge Scal e Preparation

The rom harvested cells and the

SF% agﬁndr%gﬂ; Lpr otein Dwas 15 perforned as

Thé Br¢tewBD encedingrMAt ed broth is cooled and directly

pas rgs )

b oelnth € dhp 49Dl honR AE Rl BT b Blyefh fha nor
typeatép strhips c Ehe venjmrt szIé:3l46rmgb'mtgethleaDl‘dAlseqeehcar&hcoding the entire

€ hange ~chryo D .
oo S G QR R 0 R SRR Dep SR of vedica
Midogbiology. cUmlmreitsaof iLond, aMelinics Gehertak ttolspitad, Blalmd, i Sweedems §he DNA

secﬁjeln{:QSf be g{e' rfD%tag%Qgh EH& shEJj1 J%Qso%l eLfta g{qug‘prIf&Et Iﬂﬂﬁiun 59: 119-

n a seco Y eats
12@re retai ned on an ani oni c exchange rratrlx (Q
Sepharose Fast Flow). PD does not bind onto the gel
and can be collected in the flow through. In both
The ekpressionrvectorqgMGphy st eps fraction collection is

Mo h QR freBYoMectl BMeP i ha n(/Qt'fv%“&hpé’rﬁséét"ﬁG AL LA 1985) in
exchange co umm ¢ mat o rap y cont ai ni ng rifie
which bacteriophage A derived control elements for transcription and translation of foreign
inserted genes were introduced (Shatzman et al., 1983). In addition, the Ampicillin

resistance gene was exchanged with the Kanamycin resistance gene.
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protein Dis concentrated and diafiltrated by
ultrafiltration. The protein D containing
W@ kaopabaské rati on retentate is finally passed tPCDEBI008057999
0.2 pm nenbrane. 30 Exanple 1 b: EXPRESSI ON OF PhtD
e r nis a nenber of the pneunobcoccal
Th?]E &E%ﬁgﬁ't%géd (Pht) protein famly characterized by
t heThe &S enti strain ARSS wes menénatealdisy (rebodstibmot N9 witkha B1 phage

i - , t A
stop oSy SR TB b SR ERke| Ry a0 b BaL EBT A1), Noo
andBAG06 aquENce IKTRISIBEG H&VEO frdin Dor MBINA Rusgukergs) labd?htoly at the
proline- 44 WO 2009/ 000826
Na%@?@%ﬁ@&éﬂ%@g rich region in the mddle (am no
acid position 348-380). PhtD has a 20 aa-N-term nal
Th%.lﬁg&%lssﬁ)%%%?& I\Wbt h a LXXC notif. Genetic construct

ene sequernce of the mature Medl mmune PhtD protein
(fr Em the @dduationf PB@Einvid.sthe DNA ansdaing dtb protein has been cloned
I ol t |- T,

intd E]éete‘qf)lr%gr%b \Xac{o?toﬁlG 4 'I‘hlé"élagrgldr&ﬁﬁ%s@ﬁ)&gzﬁo% %g@gjéphage DNA
to driveatha traa;\s@cFRﬁlen anmtra’rmstaaom iobgrseHed §8i§7 genes. The vector contains
thet E%rrﬁgt)éreﬁf_ o'pgr% Crl‘r ep' gr?dscfwﬁ lﬁlllgﬁ}’&nn |Iegeﬁllut|_n%tl\]u% ?(I relieve

t he pronoto ol ynmer ase C was realize
tran sriptqylai bylatliyeeffehtsDNgsgnel ;bnotam a; N@dlkjﬁdnﬂﬁmssml‘&é it 985) Vectors

colGALENARL 18R Do LOF % LR SRATRRROSHIN Ahitso the

plagmiic DiNAe d-ysogans 0i0s33069 .coPainmesmicatipetsfédtive flambddmhage DNA

. . | d f h
i hRe 85 Ko BEBHERCHL 9, ML b BB Dy lonoce
Ddeitelmts ﬂhprslyn%msis)ébme clespreisser motegi ‘tvblsh brldede thpr Dﬂrmepressor of

the c%}t ?r{h\’ %Fev%ht%ete ng M}g %}‘XA %%g)n?quéed ?o E]_t;%rglmy)fae?ta%rd thereby

ne sequence
trararctlptﬁorr:ofathe lrJfSEGeegane Ebdohgmoﬁ the expredsios istrgintAteb8 contains a

o Bl 4T B 16, WOE P BBl PR, L o ot b
tenp@ENLIE sﬂiib,numgawmctease (rPlcoihtﬂrgaemperamdetlmytimAs Sl vepvegsor and

syn%&iﬁﬁﬂée{(%?&gn %\J&Qn E' |Hﬂat%]§j tfﬁ’sfe;(ﬁ%@s{ehs s{erﬁ Igﬁows controlled

sion vect or I'ze
syréln@'raj@‘rfdreigfmmieqlsmpamllyt Méh&e@dhairmmabe taxmpslﬁ@ce’rb(@hlmataka &
f coli. PhtD Purification 20 PhtD
Rojséhb%# ?I on is achieved as follows: o Gowh of
E coli cells in the presence of Kananycin: growh 30
u O hen induction for 18 hours at 39.5 C o
Th%%eg Iz':lg{eraof'o‘t ée E.coli cells fromwhole culture at OD
115The1ABIS§$ysmenloE EQiTSArain uddd fzstharmiodmﬁﬁn 2f thilpastein D carrier is

(%H%tﬁlésgf fhlahétgﬁ(}a%ﬁ\llHREn%/ P12 HARSREESF 100 alr?f‘rrgc%jothr ) It
en capt 1 Isr ermva
coryaids mecsw kyangermela(@b)s{aph&ger(ggﬁt o a,rjlamb_daKlr ok&W AH1). The Kil
p nts u romo nthesis. c mutation
herRIERE Fevifs (P Shut di6r FX: WELrbRoMBRLEE nthdl. NAE c1dP mutat
confers a temperature sensitive lesion to the cl repressor. The AH1 deletion removes the
lambdaphage right operon and the hosts bio, uvr3, and chlA loci. The AR58 strain was
generated by transduction of N99 with a P1 phage stock previously grown on an SA500
derivative (galE::TN10, lambdakKil" ¢cI857 AH1). The introduction of the defective lysogen
into N99 was selected with tetracycline by virtue of the presence of a TN10 transposon

coding for tetracyclin resistance in the adjacent galE gene.
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+ Enpigen 0.25% pH 6.5 and eluted with NaCl 400 nmM +

Enpi gen 0.25%in 25 mM 30 potassi um phosphate buffer
W@R0F/0d82© Filtration on Sartobran 150 cartri dpET/ER2048057999

+ 0.2 pm o Antigen binding on Zn" Chel ati ng Sepharose

FF | MAC chromat ography at pH 7.4 in 35 presence of 5

mM i m dazole at 4C, the colum is washed wth
Cohsirdetian ef eatdt pMGMOERDgen 1% and el uted with 50 niv

im u

ot 8116 MGy 1 PeLl ot Rolen B e B ARRRE skt Bl 51 protn
of imjdenzan \AFrU&(ﬁDM@NSIEW@s D@Etmbonsﬂr@ciprGMDF(F’ﬂﬁ) FFM% protein D gene

Wagf%r?pnﬁ}f:%a prbé’ﬁp# eI u Hlégﬂf%&g&niﬂ?@gp n & %qla.?&ﬁd Wféclp Immun.

59:4 v%rt1 ad) wu&tnP@R(mroeBrsmmstaamg D) anrdeXieal restdstmnbsetets abthe 5 and 3’

oS S SN R B e

Ncqzimmipﬁzeﬂ ehqsl—br@at]r@ afuskd Dein centdiniapdhe d-tStnainall § lsamipo acids of

el 510l D60 P o LR 10

Baﬂ(Eth[ﬂfe\@inMrtheiﬂaﬁmdmdmﬁovpmMﬁMImnstrum&ﬁ)rmr@ipnr@@xmedswn was
i Ty ' 2 1 .

oo {580 b 3raB S ARebl PGS, RO oS RIpa Tle DN

hydrolysis rembvesktheWws i codingeregian, hmeptt forrtedk Ersp thred iNetdrminal residues.

Up{)’ﬁ]%ﬁgg?o%c&%e 9(9 ter Saa%ecr{é Hcggl a. fE&Sn &éb?eeilp %tggr?ee&q%fence shown in

sacc 94 "4E
WCéQ%/é’m71‘aleb<§rmab1 dege A4 segbnierat&P072513 or by
cl osely-rel ated nethods. Before conjugation the 15
pol ysacchari des may be sized by mcrofluidisation as
desthe IpeateibeD oloes Tine caotairy at leaderapeptide iyl thedN-terminal cysteine to

tio f .
Wh%ngldthgﬁg afl $%r§'f@§ 'i\{té%ieggg'hgg)l?é}glﬁg% %?eﬁ@fgﬁeletg(gr eﬁ-gréﬁéoe into the
perﬁ&'ﬁm 668 Iamitt@Bﬁjd reawirgi is $od eadaplasm inNasbluldstffortdaCl 0. 2M

or 4I'He ‘ﬁﬁ%legon 9‘[1012 &’I/Iécl\/llltD %Is) ihtrgmeﬁ%{onﬁe AR58 hPst strain by

pol ysacchari concen I on was evaluated fo
hedthehcskrait §pes. PAdlsimlderootajrpm; bexteept werer sdlggied 1t8(‘[hé2(bresence of

Katip it SRRt 0 Sbtel S enbEEE INA Tja S Db a8 Ronstrated by
dlgeﬂminuﬁascﬂaemraemmMA witte seloctpd gat edicthiases tThe, reomrebinant E. coli
t %{ ﬁq DIEI(? nker Froma 100 ng/ M stock sol ution
S”i'?]'sr@ '§Hi'? PP

or acetonitril e/ water 50% 50%
SO| Et(presslorCDf\R)rét@lhAB/ RSunddri theOcdnirdl of e @amBE) Ruasromoter/ O

| ch d |
OpBEfE; ThE nbAl A KREEEOTE S B 2P s hsertis RLOES, tpp genome
whmbtbloaks |eapre25|op FtomT rentaiat P vattiow nermpertahee gl bjrstrar tva®|.dence the

temperatBre is ereggt%d% |strglle%se%_]frdur na%d prcr)pelnLB %Sex%Fessed

Small-scale preparation

At the end of the fermentation the cells are concentrated and frozen.

The extraction from harvested cells and the purification of protein D was
performed as follows. The frozen cell culture pellet is thawed and resuspended in a cell
disruption solution (Citrate buffer pH 6.0) to a final ODsgso = 60. The suspension is passed
twice through a high pressure homogenizer at P = 1000 bar. The cell culture homogenate

is clarified by centrifugation and cell debris is removed by filtration. In the first purification
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C. Purified protein (protein D, PhtD, pneunolysin or

DT) (the quantity depends on the initial PS/carrier
wWQe@hees2¢ at i o) was added to the activated PCT/EP2008/057999

pol ysacchari de and the coupling reacti on was

h t

ste? é%gfp] egjg%%%ttgn%s%?p%%y p’tg)a Q:Hté nlggg%]rgrﬁgt%ﬁrapm/] column (SP
Sephattese Fastdlamc ﬁ’DJblndseuI:meoged:yrwrlmt by @ptceintegaatiopsndds 2Mted by a
steg Il_lr}/c\?\éla%%aog%e [ nlgt trgﬁqtﬁ%ﬂh&g&ﬁﬁ ﬂ%q’ﬁ%ﬁ ? }_'hegmo;(t ufl'ﬁe The

sol nta secmdswstoatlo&dterpompemlesl aneireisinad o an@namét ¢xcbange matrix

' t t I rri :
Q@ %%g%%PPg{‘F%% F@N)lg@ H%@o\;\%@wr&ldn@{%;é & 81\2,03{’: b cofiekted in the flow
thrqzungt ein via a linker - Adipic acid d| hydr azi de (ADH)
r I di
per e SEEHAHonaBhEMHY Sep el hERRn S iSef§itg by oD- The
rowmthrlmuElDAﬂ: thdﬁanMIQ@WeﬁQGmnﬁ?Cﬁhm@@bﬂfﬁﬂgélﬁlalnmr the purified
4 nus toxoid, purified TT was
'Orodé?rlq Et ggb%ﬁ%kgg{éd%&ﬁﬁm%t agE)gM NaCl and the ADH spacer
was Thel dediein cxvrrﬂaamng altradiiction rétemtate is dinglbpasagd dmowgh a 0.2 um
meQTb? When the dissolution of the spacer was
conp ete the pH was adjusted to 6.2. EDAC
(1-ethyl-3-(3- dinethyl-am nopropyl) carbodiimde) was
each a final concentration of 5 0.02M
La@%?&g%ﬁ%ﬁ ’%8?’23 was stirred for 1 hour under pH
regTh@t¢>¢1actldfhéroneaharvesteobfcells:canﬂetfmtpuoﬁcamae oft ppypeid D was

ool SBRLAL 0L B Dy 0Bl 3SR PR cBlgroncn
hugmpnetasanmad)onnogeorzdeataBresemrewéarcmmﬂ@ﬂélbarsADH and EDAC

rea EﬂrsTr[)ﬁ‘HI 8# s cgff‘ I%@’SH h&é}é listcﬁfu edd AR Llplied to a

cou I'Ag 'S éem ca
catquodCharg;ecxfhrdﬁh'@tblgltaphPsolmm (Bét e dhsrase Blgeeaajﬁ); lBIg diiridsrio the gel

ma%@(r ‘gte?‘géglog ndolgr}eqlg(%&&&:é)ls P%Pﬁr%a%e ? I ine d|onic strength of the

SWere
eluttcnrnble‘farlaadrﬂkmmdn wat er and adjusted to 2M NaC by

e o SR R0 oo TP g IR R SR e ot
(Q Eephzmash Fa:ktd:I@/p)p Popdaest reot CDARIMRStheaddl and The bpldolieded in the flow
thr% sed up to the activation pH 9.0 by the addition of

M NaOH and was stabilised at this pH until
addIrt basim columiToRFbmaAbg=iph B stepa Biaetion cidiecticatis renhitdredtdy OD. The

ok TP o A e e PR P o0 B Bt pured
progeitd D i henceolrated@ndwkssilttatéc bowatitration. 20 under pH
OShP bl S hoiflp BB LS ol 0.2 um
meadrarst ed to the quenching pH (pH 9.0). The sol ution
was stirred for 30 mn at 25 C, and then left

overnight at 2-8C with
Example 1b: EXPRESSION OF PhtD

The PhtD protein is a member of the pneumococcal histidine-triad (Pht) protein family
characterized by the presence of histidine-triads (HXXHXH motif). PhtD is a 838 aa-
molecule and carries 5 histidine triads (see MedImmune W0O00/37105 SEQ ID NO: 4 for
amino acid sequence and SEQ ID NO: 5 for DNA sequence). PhtD also contains a proline-
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continuous slow stirring. 25 PSG PhtD conjugate In a
second conjugation nmethod for this saccharide (the

wo p00goodseé ng the direct PS22-Pht D conj ugati onPCEEP2SAS/057999
shown in Table 1), 22F was linked to the carrier

rotein via a linker - dra de (ADH)..
gn-ia damidile @ayne épg%ﬁgméﬁé,?g%@ By R Sgeminal
SlgbféfS@m@n@Q)W}thgsltXPéﬁ m@@ 22F derivatization Act i vation
and coupling are perfornmed at 25C under conti nuous
GeRbli¢ Eongtrudt a tenperature- 35 controll ed waterbath. 47

Th r?e Q&A&QQ@%& A@R&Qﬁ?{nﬂ;}%%ﬁ) th&thrbﬁh' 43'27-’19[9 a5’§§§fwas

In.a

PN ARSI RO GR AP Ghnde the P
proamt@ bbe Eqcagi lwst siragn 18 AR Hewhidpmeriesdhe e1857 thermosengitivie
reptassahiljowing peatadductioaoéthenprémobtioe/ WFlI , 50/ 50) was added

to reach the appropriate CDAP/PS ratio (1.5/1 w). 5

PollhRrARklcH@s réa@t1§1€q1a§'{%ah@ed 08 fffﬂr MRtHa @rﬁ’é RoQ NMedmhne

pla&ﬂﬁl(ﬁ 1¥1 p%‘D e e%? Qc %ngzgr% IJllaéSQt or\]i/(wﬁ?

(seigipe )t oSFr <3 hSeasa grpptd lat“éo lig%r BrimsTy gnasjiic for the pheD
geng/ony, weheusedhb warplifyetha lpat/e gertean twa flagmgnty HPEMBrs CRgy cither the
Ndsldndti o ovas K8l ind Aballreft@ivfiolsIGSr TRESe pridgitt ad hevhyblidize with

Tyégkf %E'ﬁgﬁf ﬂB‘é %éﬁw{l}g? rﬁ%{lﬁﬁgﬁﬁ %feﬁg &%ﬁe ﬁéﬁée r %ﬁlea‘i‘nﬁmal

an
A AV ASJRSSTES ehﬁra Rfapet (‘o'dl‘l‘ryé‘[% e @strlc 1on site. The
gerRritey PGRproducksarre them ingerted witajthe phEMp Hcloagngadictes ( Rigmega),
and the DNA sequbcanivhdicdrirmed hSuticliiing sfothe filagmet2On thg/TEMP4
exﬂ?esjslol}{l VEHO% waktheR ik alized uyYﬁé st%ﬁ’&ja?g t&ﬁ ﬁ%&é dhdithe J‘&t&‘ \Qas
tral?i . 1t Ag{ﬁ({# .0 reach PS22FAH.
%Imtd ng i6if was |ncubat ed for 150 nin (though
m ns was al so used) at 25C under stirring and pH
Ph%&’ur%?%n The solution was neutralized by addition
of 1 MTris-HCI pH 7.5 (1/10 of the final volune) and
PhiDepurg@ativmis bicsed 250]lowsi or to the el ution on
Sephacryl S400HR, the conjugate was clarified using
Spnt  NFrawtg f £.cpii Fellsrin thecpraseace efstanampen: cgmwﬂmé@tt'@fh@é3%l°0 then
final 'WF@PF@W&PW@%@%Q (Ww), a free PS content

bel ow oan S/ of 36. 3%
R ks R e

ggfg{ Cnéltnni% c&g% hods daﬁe@n%st Pse ant | %ﬁnelxgelmtdgd \Qla(? mode Streamline Q XL

romatograp e3‘9at room tempera ure ); the column is washed with NaCl 150 mM
+ Empigen 0.25% pH 6.5 and eluted W|th NaCI 400 mM + Empigen 0.25% in 25 mM
potassium phosphate buffer pH 7.4.

= Filtration on Sartobran 150 cartridge (0.45 + 0.2 pm)

o Antigen binding on Zn** Chelating Sepharose FF IMAC chromatography at pH 7.4 in
presence of 5 mM imidazole at 4°C; the column is washed with Imidazole 5 mM and
Empigen 1% and eluted with 50 mM imidazole, both in 25 mM potassium phosphate
buffer pH 8.0.

o Weak anion exchange chromatography in positive mode on Fractogel EMD DEAE at
pH 8.0 (25 mM potassium phosphate) at 4°C; the column is washed with 140 mM NaCl
and eluted at 200 mM NaCl while contaminants (proteins and DNA) remain adsorbed
on the exchanger.
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purified by gel filtration using a Sephacryl S400HR
w@e0090odse¢ at i on  col um equi li brated wi th 0. 15RCTMEEL008/057999

(S500HR for 18C) to renove small nolecules (including

DVAP) C%ﬂgenltjrgllqo?\n{a‘l ar@ﬁrgfﬁtrela& ﬂ i)rn% %‘ark Iﬁ ﬁge?‘% tﬂ]g on 50 kDa

diffe sl zes of the reac onent
PS- PD, PS—TT PS- Pht D, PS- pneunol ysin or PS-DT 35

conj u | then

by 1 e e G BL B oLtk hon oy UMMELAR S 2 P i By

salts (Nad, glycine). Fractions containing conjugates

are det ions are pool ed
Exarppls, %&%Rﬁv@%ﬁlﬁ‘ﬂ%ﬁ@@mtered (0.22m and
Pn&inRicBEea® hndidndsin WaS pReph I Ah liBtok Afcd AR db%rﬁ)@@m W02004/081515
an(gwg}g %éggpar at i ons wer e determ ned. 8 WO

0826”°PCT/ EP2008/ 057999 Speci fi c

activation/ coupling/ quenchi ng conditions of PS S.

pneunoni ae-Protein D/ TT/ DT/ Pht DY Pl ycon i ugates Were
Exdmpleu2:d" appears |n a row header, it indicates that

t he pRAGe arl |zed by 5 i crofl ui di sation

beforeé)aé%n? 8a??nng §?zes of saccharides follow ng
m clta$ weil dinsahiionheae hayi teemake maﬁécﬁpﬂeurﬁ'@imbealJpolysaccharides.

e R TN L N S TR e R
desbﬁb&er ot y:‘;m71254|3 506Ab}6 Bolgsely-pidted dmetHodisd Nfbltel d:onjaﬁatlon the
vofsetrSimiharsniaat on mirEBbER B2 ol 5. 0 5. 0
5. OTd®aktivatanand og/piihg cd)ﬂfd|1ic1nalaré’aﬁééﬁlc]fOSédchlpcﬂijsiacdHahde These
areclf;{i\éaéwllaygéleéj.%zled( ;slr?gcr%gfjw) ?_ﬁ:eAﬁg B%% (‘QQ 8/5828F)gv9%sodlgsolved in
Nael 2NY. BAGI @.2V 0619 irD/viatér 90r5,4rﬁ)e(fub@ OVEI). 57|'Be 505;9|nﬂal polysaccharide
con (rgt 5n/ 7 Oe aerot F Y 14er:L 19 ro es exce t serotype 18C
e Feniea B R BY i sodier d Mt Ferpies Stent seron
were conjugated directly to the carrier protein as detailed below. Two alternative serotype
22F conjugates were made; one conjugated directly, one through an ADH linker.

From a 100 mg/ml stock solution in acetonitrile or acetonitrile/water 50%/50%
solution, CDAP (CDAP/PS ratio 0.5-1.5 mg/mg PS) was added to the polysaccharide
solution. 1.5 minute later, 0.2M-0.3M NaOH was added to obtain the specific activation
pH. The activation of the polysaccharide was performed at this pH during 3 minutes at 25
°C. Purified protein (protein D, PhtD, pneumolysin or DT) (the quantity depends on the
initial PS/carrier protein ratio) was added to the activated polysaccharide and the coupling
reaction was performed at the specific pH for up to 2 hour (depending upon serotype)
under pH regulation. In order to quench un-reacted cyanate ester groups, a 2M glycine
solution was then added to the mixture. The pH was adjusted to the quenching pH (pH
9.0). The solution was stirred for 30 minutes at 25 °C and then overnight at 2-8 °C with
continuous slow stirring.

Preparation of 18C:

18C was linked to the carrier protein via a linker — Adipic acid dihydrazide (ADH)
Polysaccharide serotype 18C was microfluidized before conjugation.

Derivatization of tetanus toxoid with EDAC
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PS 5.0 5.0 4.5 15.0 9.0 6.0 2.38 conc.(nmg/m) PS
NaCl 2M NaCl 2M NaCl 2M NaCl 2M NaCl 2M NacCl 0. 2M NaCl 2M
W(Miztms/@mszci on Carrier 10.0 10.0 20.0 (TT) 10.0 POI/@P208/Q57999
protein (Ply) (DT) (PhtD) conc. m/m 49 WO

AR BT LT kb Ay Ed et gl M nec

andCDaFARId 1spaced v dIdés irdordsr tb. readh & fihalscadcd@ratibnmfl A MPSYhen the

ois§ORR B8 Goied s o B b dos B do B EPAGrathy-a-3-

dineitiayl-amin apoopye sqeobatsintide )t was fiténf addegicto kegith e fina cegoicemtgption of

0.0gWa%‘e[ﬁg% Ql%re r\/\?a%pgt Fedvleolry1 hggfaruﬁﬁérehhsr%éh%ﬂ n. Eﬁ%‘ reactlon of
jugate Was ¢har ac eri sed ecificati

cordies sationehsi stopfedl by inGe@sing pid updd YSefocatdeasd QOmmnmtemat 25 C.

Der(l\PaQ%Q& )I'TVWGQ' ﬁﬁgﬁ%tgfﬂga n?%/ (1 l??eﬁ%%)o%%h%%ngét?f? BLF%EQ} %enl?ﬁ;cive residual

el n conten Lowr
ADH&frﬂEED%mBQeMW) IS determ ned by the rati o of t he

TT%%@%?%&G ﬁrlri)e\glﬁg’?enle': i |Fe?eo°8r¥t|Y8&&@&?%@%&%&8&‘t ¢ 10

haride con conjugates kept at
Chd@ical couplinglof/ THayte P8 1837C was determ ned on the

De%ﬁg?{etﬂ@ 8@ 9&%&13%‘?5‘%@54(% Be%pﬁ)(?h'ﬁe{%lvw th a-carrier

S ed anmmoni 'um sul f at e,
2 dramb oxfedichyfluaizednP i wergadiluganl alithea defBleg- B cEhtrBianwaswater and

adiﬁ%gg tg% ,\Hﬁ bgll{%'a‘,tl #%W&@rtdd‘aﬁloﬂf free polysaccharide in

super nat e absence of conjugate was al so
Chéénsatgloned 0B yngim! &esldy preparest ot E/50 aivRBetariirilElW B was added to

' I.ClIy. genicity on the same conjugates
red\%ﬂﬁéﬂ%ﬁ%ﬂr%r%e Cr?xg’ﬂos%%vc\)/l ch-type ELI SA wherein the

The apit wae rase uhéo thet adivaton pfl Bhtbly Bbeliadditior b 03MPSa@tand was
sta@h?&a%t‘?h togﬁ%tngéoqt‘?o%téf o n':ree protein content (%:

carrier pro can be separated fromthe
Aftero&ergaee, dhuivatrpdt Flew (BUmidine it 0.8rMNagy) wakeddehtereach a ratio

TTRUPSIAS: R ANAL (B eed B tM%éo%ﬁgﬁbﬁo%ﬁdﬁ%ﬁ_o;mp WA left one hour

undey pU\tegelamnl on (214 nrr) The el ution

For quenching, a 2M glycine solution, was added to the mixture PS/TT/CDAP.

The pH was adjusted to the quenching pH (pH 9.0).

The solution was stirred for 30 min at 25 °C, and then left overnight at 2-8°C with

continuous slow stirring.

PS22F ,4-PhtD conjugate

In a second conjugation method for this saccharide (the first being the direct
PS22-PhtD conjugation method shown in Table 1), 22F was linked to the carrier protein
via a linker — Adipic acid dihydrazide (ADH). Polysaccharide serotype 22F was

microfluidized before conjugation.

PS 22F derivatization

Activation and coupling are performed at 25°C under continuous stirring in a temperature-
controlled waterbath.
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conditions all owed separating the free carrier protein
and the conjugate. Free protein 50 WO 2009/ 000826
wWEQDABRBROB/ 057999 content in conjugate bul KSPUEEPINEH57999
determ' ned versus a calibration curve (fromO to 50
of carrier protein). Free carrier protein.in %

M'Q}HL}J dirad PEeY M@stdipied e obiain adfinal RSy fQacentzation qfd mg/ml in 0.2M
NaCband tbe splgtion vas édjosted at oH e £ 812 with @fiNdHCIr espondi ng

CDARN Edl6tionP{ WI0EM/AERSINIE Brdpared-MvaYetoditAVF, 36/869 wab added to
reagh B 4k r.at@@baews;\rea ol %ﬂtgg, jsirbut fon () and

T hlas el ?8?“%1 oS s idgnig o) dor and
Wa$ slabifiserhyisthigtoraamd! adﬁ@m@‘/&w 13/ 14- val ent

Afteamineitesy, | A wan added)tovrench the Epbrapriate( ARld/RSomitie (8.9/1 Mdw); the

th\/\?b%rrggiﬂQt%H Yo cJJEﬁn@thge(b NTIROBHIWER @SS I6ARorben AF sRE&SH
Q_al um ni um phosphate and pooled to form the final

reg\lljfg "ne, TABLE 2 - characterjstics of the conj ugat es
TheESapdprivative wag soncenisgertapd dip8ltiafad geni city Conj. Size
Conjugates (Dax103) Ratio (Elisa) Free Carrier (Elisa)

Co(,ﬂﬂm?) 349- 1.0% 1499 - PS1-PD 382* 1.5-1.6 1.2%

4 8% 87% 95% 1715 4.7- 1303 PS4-PD 93-100*

-1.6 6.5%3. 2% 4. 0% 90% 96% 1606 8. 7- 93% 1998-
Pht@s@" W‘m'%ﬁ M Blag! wes pddedforthedeSPEey derdaiivgiporden poreach a
PhiPF8B2 Fi - 1atb00fCL/ 6 w/dv) SPheNDH Ais SusRd teSeB+ 010H®ith HCB-The EDAC

SO%WC%S(QO il |n1($9ﬂ4 ﬂ|s7H@l 1? HYas2add¥el @%3 B/nSRBHIn2286 ul / min)
o B8 LREEEAR g;mt.fﬁsg;@@g ﬁ@t};}@@ i o o

P W 2 gf)lusef @ i% updejost rprm g 1regulakions 4 he “solution
was neutralized by addition of 1M Tris-HCI pH 7.5 (1/10 of the final volume) and let 30 min

at 25°C.

Prior to the elution on Sephacryl S400HR, the conjugate was clarified using a 5uym
Minisart filter.

The resulting conjugate has a final PhtD/PS ratio of 4.1 (w/w), a free PS content below
1% and an antigenicity (a-PS/a-PS) of 36.3% and anti-PhtD antigenicity of 7.4%. The
ratio of protein and polysaccharide was measured using Lowry and Resorcinol methods
and the antigenicity was determined using sandwich ELISA.

Purification of the conjugates:

The conjugates were purified by gel filtration using a Sephacryl S400HR gel filtration
column equilibrated with 0.15M NaCl (S500HR for 18C) to remove small molecules
(including DMAP) and unconjugated PS and protein. Based on the different molecular
sizes of the reaction components, PS-PD, PS-TT, PS-PhtD, PS-pneumolysin or PS-DT
conjugates are eluted first, followed by free PS, then by free PD or free DT and finally
DMAP and other salts (NaCl, glycine).

Fractions containing conjugates are detected by UV o Fractions are pooled according
to their Kd, sterile filtered (0.22um) and stored at +2-8°C. The PS/Protein ratios in the

conjugate preparations were determined.
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23FL6anulga(fe9 (élgl at a dose\bfN, @, ¢01,A N1, 1, 3, 3 1 ug of saccharide, respectively
per human dose). An 11 valent vaccine was made by further adding the serotype 3
conjugate from Table 5 (e.g. at 1 ug of saccharide per human dose). A 13 valent vaccine
was made by further adding the serotypes 19A and 22F conjugates above (with 22F
either directly linked to PhtD, or alternatively through an ADH linker) [e.g. at a dose of 3
ug each of saccharide per human dose]. A 14 valent vaccine may be made by further
adding the serotype 6A conjugate above [e.g. at a dose of 1 ug of saccharide per human

dose.

Example 3: Evidence that inclusion of Haemphilus influenzae protein D in an
immunogenic composition of the invention can provide improved protection

against acute otitis media (AOM).

Study design.

The study used an 11Pn-PD vaccine — comprising serotypes 1, 3, 4, 5, 6B, 7F, 9V, 14,
18C, 19F and 23F each conjugated to protein D from H. influenzae (refer to Table 5 in
Example 4). Subjects were randomized into two groups to receive four doses of either the
11Pn-PD vaccine or Havrix at approximately 3, 4, 5 and 12-15 months of age. All subjects
received GSK Biologicals’ Infanrix- hexa (DTPa-HBV-IPV/Hib) vaccine concomitantly at 3,
4 and 5 months of age. Infanrix- hexa is a combination of Pediarix and Hib mixed before
administration. Efficacy follow-up for the “According-to-Protocol” analysis started 2 weeks
after administration of the third vaccine dose and continued until 24-27 months of age.
Nasopharyngeal carriage of S. pneumoniae and H. influenzae was evaluated in a
selected subset of subjects.

Parents were advised to consult the investigator if their child was sick, had ear pain,
spontaneous perforation of the tympanic membrane or spontaneous ear discharge. If the
investigator suspected an episode of AOM, the child was immediately referred to an Ear,
Nose and Throat (ENT) specialist for confirmation of the diagnosis.

A clinical diagnosis of AOM was based on either the visual appearance of the tympanic
membrane (i.e. redness, bulging, loss of light reflex) or the presence of middle ear fluid
effusion (as demonstrated by simple or pneumatic otoscopy or by microscopy). In
addition, at least two of the following signs or symptoms had to be present: ear pain, ear

discharge, hearing loss, fever, lethargy, irritability, anorexia, vomiting, or diarrhea. If the
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collectédby-tympanocentesis for bacteriological testing.

For subjects with repeated sick visits, a new AOM episode was considered to have
started if more than 30 days had elapsed since the beginning of the previous episode. In
addition, an AOM episode was considered to be a new bacterial episode if the isolated
bacterium/serotype differed from the previous isolate whatever the interval between the

two consecutive episodes.

Trial results

A total of 4968 infants were enrolled, 2489 in the 11Pn-PD group and 2479 in the control
group. There were no major differences in the demographic characteristics or risk factors
between the two groups.

Clinical episodes and AOM case definition

During the per protocol follow-up period, a total of 333 episodes of clinical AOM were
recorded in the 11Pn-PD group and 499 in the control group.

Table 3 presents the protective efficacy of the 11Pn-PD vaccine and both 7-valent
vaccines previously tested in Finland (Eskola ef al N Engl J Med 2001; 344: 403 — 409
and Kilpi et alClin Infect Dis 2003 37:1155-64) against any episode of AOM and AOM
caused by different pneumococcal serotypes, H. influenzae, NTHi and M. catarrhalis.
Statistically significant and clinically relevant reduction by 33.6% of the overall AOM
disease burden was achieved with 11Pn-PD, irrespective of the etiology (table 3).

The overall efficacy against AOM episodes due to any of the 11 pneumococcal serotypes

contained in the 11Pn-PD vaccine was 57.6% (table 3).

Another important finding in the current study is the 35.6% protection provided by the
11Pn-PD vaccine against AOM caused by H. influenzae (and specifically 35.3%
protection provided by NTHi). This finding is of major clinical significance, given the
increased importance of H. influenzae as a major cause of AOM in the pneumococcal
conjugate vaccine era. In line with the protection provided against AOM, the 11Pn-PD
vaccine also reduced nasopharyngeal carriage of H. influenzae following the booster dose
in the second year of life. These findings are in contrast with previous observations in
Finland where, for both 7-valent pneumococcal conjugate vaccines, an increase in AOM
episodes due to H. influenzae was observed, (Eskola et al and Kilpi et al) as evidence of

etiological replacement.
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2 3/PD 2/PD 2/PD 3/PD 5/DT 3/PD 2/PD 2/ PD 2/ PD 3/ DT

5/DT 0.35 19F-DT Form 3 3/PD 3/PD 3/PD 3/PD 3/PD 3/PD

3/PD 3/PD 3/PD 3/DT 3/PD = 0.5 30 57 WD 2009/ 000826
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we mixe0 With metirglates RS arHserpiFcaipnie. adoadsbebed onto Nunc Maxisorp™
ROSkide?- %'@n i -:ﬁ(?t‘?ﬁm%ﬁ/ -9%@ 25 ﬁi_eq t |
(.%. @eg.[%)g.l ) %'8?6% | r?c%ll § Sgrcr)l é]s] 6%m ncg 4 %Qneg \%%re blocked
withm1 ﬂ% fetal bbwee §erum @S)%P@ﬁyfp& Qfdur]_ﬁt e teoperdire with agitation.
seffAt ! |Y&reNhi g Datp tdiifg TRal FBR, 21 ll-wall
e@]ﬁ) %%[h{géconc.e m?n? Bg dE?ésesgﬁ‘uét'l'o% I\Qéﬁ %Na% &%ﬁﬁ' cetrwa
polyEiccharde AFINaCH 2Mg/rFD &. mneBIrpesc@l Polysacdharido et . senatype 22F
A'Ifg&,l te Aher h Ghd Init |é- L An internal
NG A A B Bh o dniffied i yitych e LI An intorma
refgrees Bliopded . a8pBsbIe. Sagdapd $e0/n9 89-3F 0599 Ghe serotype-specific 19G
Rirai LrOhs #edrel i | 478 iRGude '

corﬁ;g rrnghno?sgrb%?n%ns %f) ﬁ?ﬁ’g in %@éﬁgg\/a& 414 |ﬁ(9u&EJ1§n ggergpprl]a?e. After
washing, the bound antibodies were detected using peroxidase-conjugated anti-human
IgG monoclonal antibody (Stratech Scientific Ltd., Soham, UK) diluted in 10% FBS (in
PBS), and incubated for 1 hour at room temperature with agitation. The color was
developed using ready-to-use single component tetramethylbenzidine peroxidase enzyme
immunoassay substrate kit (BioRad, Hercules, CA, US) in the dark at room temperature.
The reaction was stopped with H2S04 0.18 M, and the optical density was read at 450
nm. Serotype-specific IgG concentrations (in ug/mL) in the samples were calculated by
referencing optical density points within defined limits to the internal reference serum
curve, which was modelized by a 4-parameter logistic log equation calculated with
SoftMax Pro™ (Molecular Devices, Sunnyvale, CA) software. The cut-off for the ELISA
was 0.05 pg/mL IgG for all serotypes taking into account the limit of detection and the limit

of quantification.

Opsonophagocytosis assay
At the WHO consultation meeting in June 2003, it was recommended to use an OPA

assay as set out in Romero-Steiner et al Clin Diagn Lab Immunol 2003 10 (6): pp1019-
1024. This protocol was used to test the OPA activity of the serotypes in the following

tests.

Preparation of conjugates
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Pn- PD&Di - 007 st ud1y Serotype 1 3 45 6B 7 Native

(opﬁpmqghaggﬁ/[tlp\;lg_ermt %)ea'NaQPOeGW_ﬁ g month following primary vaccination

(Table 9). One month after 23-valent plain polysaccharide booster vaccination,
opsonophagocytic activity of 19F antibodies remained significantly better for children
primed with 19F-DT formulations (Table 11).

Table 12 presents immunogenicity data following a 11Pn-PD booster dose in toddlers
previously primed with 19F-DT or 19F-PD conjugates compared to a 4™ consecutive dose
of Prevnar®. Given the breakthrough cases reported after the introduction of Prevnar® in
the US, the improved opsonophagocytic activity against serotype 19F when conjugated to
the DT carrier protein may be an advantage for the candidate vaccine.

Table 13 provides ELISA and OPA data for the 19F-DT conjugate with respect to the
cross-reactive serotype 19A. It was found that 19F-DT induces low but significant OPA

activity against 19A.

Table 4 Pneumococcal conjugate vaccine formulations used in clinical
studies.

Formulation Pneumococcal serotype pglcarrier protein AP
1 3 4 5 6B 7F 9V 14 18C 19F 23F mg

11Pn-PD 1/PD | 1/PD | 1/PD | 1/PD | 1/PD | 1/PD | 1/PD | 1/PD | 1/PD | 1/PD | 1/PD | <0.8

19F-DT Form 1 3/PD | 3/PD | 3/PD | 3/PD J10/DT | 3/PD | 3/PD | 3/PD | 3/PD | 3/DT | 5DT | <0.35

19F-DT Form 2 3/PD | 2/PD | 2/PD | 3/PD | 5/DT | 3/PD | 2/PD | 2/PD | 2/PD | 3/DT | 5DT | <0.35

19F-DT Form 3 3/PD | 3/PD | 3/PD | 3/PD | 3/PD | 3/PD | 3/PD | 3/PD | 3/PD | 3DT | 3/PD | =0.5
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Table 6

Specific activation/coupling/quenching conditions of PS

S.pneumoniae-Protein D/DTconjuqgates for the 11 Pn-PD&Di-001 study

Serotype 1 3 4 5 6B 7F
pfluid pfluid pfluid pfluid pfluid Native
PS 4 2.0 2.5 7.5 10 3.0
conc.(mg/ml)
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Table 7 Specific activation/coupling/quenching conditions of PS
S.pneumoniae-Protein D/DTconjuqgates for the 11 Pn-PD&Di-007 study

Serotype 1 3 4 5 6B 7F
Native pfluid Native Native Native pfluid
PS 1.5 2.0 2 7.5 5.5 5.0
conc.(mg/ml)
PS dissolution NaCl NaCl 2M WFI WFI NaCl 2M | NaCl 2M
150 mM
PD 5.0 5.0 5.0 5.0 5 10
conc.(mg/ml)
Initial PD/PS 0.7/1 1/1 1 1M 1/1 1.21
Ratio (w/w)
CDAP conc. 0.75 0.75 0.75 0.75 0.75 0.75
(mg/mg PS)
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Percentage of subjects with 19F antibody concentration > 0.20 ng/mL

and 19F antibody Geometric mean antibody concentrations (GMCs
with 95% CI; ug/mL) one month following 1ug 19F-PD, 3ug 19F-DT or
Prevnar (2ug 19F-CRM) primary vaccination (Total cohort)

11Pn-PD&Di-001 (22F-ELISA) 11Pn-PD&DI-007 (22F-ELISA)
Group N % >0.20 pg/mL | GMC (pg/mL) N % >0.20 pg/mL | GMC (pg/mL)
(95% CI) (95% CI) (95% CI) (95% CI)
11Pn-PD 152 98.7 1.93 50 100 2.78
(95.3-99.8) (1.67-2.22) (92.9-100) (2.31-3.36)
19F-DT Form 1" 146 99.3 2.38 - -
(96.2-100) (2.45-3.38)
19F-DT Form 2" 150 96.0 243
(91.5-98.5) (2.01-2.94)
19F-DT Form 3" - - 50 96.0 3.70
(86.3-99.5) (2.58-5.30)
Prevnar 148 98.6 2.98 41 97.6 291
(95.2-99.8) (2.60-3.41) (87.1-99.9) (2.15-3.94)

' The composition of the different formulations is provided in table 4.
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S conposi tion of the d| fferent formul ations is provided
Tablg 1020 ePé c@rﬂ stbjdidh W@lanFeﬁ?ﬂjﬁjgdpPé?%ﬁehﬂatlon > 0.20 pg/mL
precl i n g {IB d %.lg E o TSR o1 ing 23-
gregPﬂD;O @ht &l rs ; Ho ?Jruﬁ"éhﬁ&%h ﬁ%@émtﬂ 1ug 19F-
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Prignaty groemt  |AdN uv &t 0.28 po/mb e e GH@ (MO 20 N62 | 142020 aminio D RME Mg/mI)
PCT/ FP20Q8/ 0%'00@55(@%1”1: H%E) el der | Vi Bhif#ak<) mn kp@ib Cl)
1RnfR t o 24 y#ar|s- o|7ag verle i ®fUni zed o 94.0 11.50
65.6-86.3) (0.45-0.98) (85.4-98.3) (7.76-17.03)
19F-DT Form 17 68 91.2 0.71 69 98.6 14.50
(81.8-96.7) (0.54-0.94) (92.2-100) (10.47-20.07)
19F-DT Form 2© 74 81.1 0.59 72 95.8 9.90
(70.3-89.3) (0.43-0.80) (88.3-99.1) (6.74-14.54)
Prevnar 65 64.6 0.40 67 100 9.40
(51.8-76.1) (0.27-0.60) (94.6-100) (6.95-12.71)

10 ' The composition of the different formulations is provided in Error! Reference source not found.4.

Table 11 Percentage of subjects with 19F OPA titer > 1:8 and 19F OPA GMTs
prior to and one month following 23-valent plain polysaccharide
booster in children primed with 1ug 19F-PD, 3ug 19F-DT or Prevnar
(2pg 19F-CRM) (Total cohort)

11Pn-PD&Di-002
Prior to booster vaccination One month post 23-valent PS booster
Primary group N % >1:8 GMT N % >1:8 GMT
(95% Cl) (95% CI) (95% CI) (95% CI)

11Pn-PD 29 27.6 10.9 28 82.1 408.0

(12.7-47.2) (5.0-23.7) (63.1-93.9) (157.3-1058.3)
19F-DT Form 1¥ 19 474 18.1 18 94.4 1063.8

(24.4-71.1) (7.2-45.7) (72.7-99.9) (386.6-2927.5)
19F-DT Form 2¥ 27 333 8.5 28 100 957.6

(16.5-54.0) (4.7-15.3) (87.7-100) (552.8-1659.0)
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Briefly, in vitro generated plasma cells are incubated

EXBFII[I‘I&%I: %I(ﬂu%ﬁf gfp&r‘?ﬁlteﬂgs ‘m I)I]eaIIIiI:gleﬂrodels: impact on the

immunogenicty of pneumococcal 11-valent polysaccharide conjugates in
elderly Rhesus monkeys

To optimize the response elicited to conjugate pneumococcal vaccines in the elderly
population, GSK formulated an 11-valent polysaccharide (PS) conjugate vaccine with a
novel adjuvant Adjuvant C — see below.
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Antigen-specific plasma cells form anti body/anti gen
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cells. 63 WD 2009/ 000826 PCT/ EP2008/ 057999 1In the
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opéf’éﬂn{)rbhtag&g%s"i’é %nt%%di]—n@ 14 "Wﬁ%gﬂ?snéls&@fp% Aifnce that

s, (data npqt.
theResancy 35 r%?’a?PﬁFE'Cﬂe’EP%g Tl RSB REc il Adiuvant C
(Figyre2)-di ne Triad Protein D (PhtD) as a protein carrier
to enhance the immunogenicity of PS 22F in young

Tabig! 1, %Jﬂjﬁﬁatemgﬁﬂuf}@ fr?@ﬂeﬁy%&/u% lﬁbﬁﬁeﬁéf(ﬂ@ﬁlﬂsopsono-
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"wer erdosed in sera coH lected at day 42 The antt - PS22F <
respanes;: shvevm 1as awr exaﬁpl @204 N 1Ee4gur1e 4 easTz e <o
St Ilgl y Cllllallbcu l 1 OJ III CT gl VCI] ‘-F VClI Clll I'Ill lJ

conj ugates conpared to mce inmunized with the plain

R sanme i nprovenent was observed for the
a%??ﬁ%gg?quF and 19F |1gG responses (data not

The principle of the assay relies on the fact that memory B cells mature into plasma cells
in vitro following cultivation with CpG for 5 days. In vitro generated antigen-specific
plasma cells can be easily detected and therefore be enumerated using the B-cell elispot
assay. The number of specific plasma cells mirrors the frequency of memory B cells at the
onset of the culture.

Briefly, in vitro generated plasma cells are incubated in culture plates coated with antigen.
Antigen-specific plasma cells form antibody/antigen spots, which are detected by
conventional immuno-enzymatic procedure and enumerated as memory B cells.
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Example 8, Immunogenicity in elderly C57Bl mice of 13-valent PS conjugates
containing 19A-dPly and 22F-PhtD
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0.0p%. weea were inadatddfer § howpaidX7ea@ with i kgémbofuemS (W) in PBS 0.05 %
Twéen 20l S&th Ve rdbed tdthe MRrawdNpanedetiallyt DI0sR (adEold dmdion step)

in P“\Bé B, Oé%lTM@ér?Gbﬁg/orF’%éfWeﬂﬂncé%%@ uﬂr?&i A:)g%%tl n for 30 minutes

eniclty in o %éQ(&g)ﬁQX'dase

I NMMuUNO
at igeg' E’lt%é“k AW %ru‘%%héﬁzdﬁ
comuqamwusedd@@ﬁﬂ)waqadﬂeﬁlandlmbateflwerfmcmmd fpg ROgmippigs at RT.
AftdrOwashirg, thel Substrald (4 th At DA irg b snifadrcitzite Qniids pHot.Saihd 5 i of

H éﬁ'%vagradd%%’:top&tcp v?e@lﬁ‘oPhB [hikeEs. PM(P'%CQ&F\ABQ%%p%ea%F addition of

Hcgéliﬂl %&so aTc% quaso%ago 4% %{P% gng@ '&.ggr@pﬁgton’e’[e&d .The color
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The level of the anti-PS19A 1gG present in the sera samples is determined by comparison
to the reference curve and expressed in ug/ml. A reference curve was generated for each
plate from ELISA results for known amount of serum added.

The anti-PS22F ELISA IgG levels were assessed in sera collected at day 42 using the
procedure described here below:
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perdkitass WojhGateMdiliNed 51/8308. Wwas dddd GandSplate32weleCincubated for 30
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aliquots of each 1:2 diluted serum sanple was two-
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15  same procedures except that the sera of mice were pooled.
19A-dPly and 22F-PhtD administered within the 13-valent conjugate vaccine formulation
were shown immunogenic in old C57BI mice (Table 15). The immune response induced
against other PS was not negatively impacted in mice given the 13-valent formulation
20  compared to those immunized with the 11-valent formulation.
Table 15, PS immunogenicity in old C57BI mice (post-lll IgG levels)
Old C57 Black mice
ELISA GROUP 1 GROUP 2 GROUP 3 GROUP 4 GROUP 5 GROUP 6
11V 11V 11V 11V 11V 11V
19A-dPly | 19A-dPly 19A-dPly 19A-dPly
gmbs formol gmbs formol 19A-DT
22F-PhtD 22F-PhtD 22F-PhtD-E | 22F-PhtD-E 22F-PD
0.1ug/50ul | 0.1pg/50ul 0.1ug/50ul 0.1ug/50ul 0.1ug/50ul 0.1ug/50ul
Adj C Adj C Adj C Adj C Adj C Adj C
1 average 19.30 20.20 24.40 12.80 12.10 13.60
Pool
3 average 6.32 4.84 5.21 6.74 2.38 2.54
Pool
4 average 60.9 67.1 514 47.4 45.5 411
Pool
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Todd—Hewitt Broth—0.9% agar was added to each well. After overnight incubation at 37 °C
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The 11-valent vaccine formulation was composed of 0.1 pug saccharide of each of the
following conjugates: PS1-PD, PS3-PD, PS4-PD, PS5-PD, PS6B-PD, PS7F-PD, PS9V-
PD, PS14-PD, PS18C-TT, PS19F-DT and PS23F-PD (see Table 1 and comment on 11
valent vaccine discussed under Table 2). The 13-valent vaccine formulation contained in
addition 0.1 yg of PS19A-dPly and PS22F-PhtD conjugates (see Table 1 and comment on
13 valent vaccine discussed under Table 2 [using directly-conjugated 22F]). In group 2
and 4 the pneumolysin carrier was detoxified with GMBS treatment, in group 3 and 5 it
was done with formaldehyde (methods described in WO 04/81515). In groups 2 and 3
PhtD was used to conjugate PS 22F, in Groups 4 and 5 a PhtD_E fusion (the construct
VP147 from WO 03/054007) was used. In group 6 19A was conjugated to diphtheria
toxoid and 22F to protein D.

Anti-PS19A and 22F ELISA IgG levels were dosed in individual sera collected at day 42.
The ELISA IgG response generated to the other PS was measured in pooled sera.
19A-dPly and 22F-PhtD administered within the 13-valent conjugate vaccine formulation
were shown immunogenic in young Balb/c mice (Table 16). The immune response
induced against other PS was not negatively impacted in mice given the 13-valent
formulation compared to those immunized with the 11-valent formulation.

ELISAa were carried out as described in example 8.

Table 16, PS immunogenicity in young Balb/c mice (post-lll IgG levels)

BalbC mice
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Immunogenicity in young Balb/c mice of 13-valent PS conjugates containing 19A-
dPly and 22F-PhtD

Groups of 40 young Balb/c mice (4-weeks old) were immunized IM at days 0, 14 and 28
with 50 pl of either 11-valent PS conjugates or 13-valent PS conjugates, both adsorbed
onto AIPO4. Infanrix Hexa was co-administered.

The 11-valent vaccine formulation was composed of 0.1 pug saccharide of each of the
following conjugates: PS1-PD, PS3-PD, PS4-PD, PS5-PD, PS6B-PD, PS7F-PD, PS9V-
PD, PS14-PD, PS18C-TT, PS19F-DT and PS23F-PD (see Table 1 and comment on 11
valent vaccine discussed under Table 2). The 13-valent vaccine formulation contained in
addition 0.1 yg of PS19A-dPly and PS22F-PhtD conjugates (see Table 1 and comment on
13 valent vaccine discussed under Table 2 [using directly-conjugated 22F]). In group 2
and 4 the pneumolysin carrier was detoxified with GMBS treatment, in group 3 and 5 it
was done with formaldehyde. In groups 2 and 3 PhtD was used to conjugate PS 22F, in
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wefe/ siowrD )mmundgedicCakd dQcé€d Opsdra-FhdgdobltN titers in young Balb/c mice
(Table 17 and figures 19-20). The immune response induced against the other PS was
not negatively impacted in mice given the 13-valent formulation compared to those
immunized with the 11-valent formulation.

Opsonophagocytosis assays were used to assess the sera and results are shown in
Figures 19 and 20.
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young OF1 mice (Table 18 and figures 21-22). The
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Immugagerisity in weurg Of 1 |"F1'°Fn°gél3§'a{f‘éﬁ PSreenjuoatss gpptaining 19A-dPly
and @2RAhdi on conpared to those 25 immunized with the

11-val ent fornul ation. The sera were al so assessed by
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fonQNQB confugafdsOP¥h D, Bs3- ﬁDOP‘é4 #D,dpds5.p N Pseld- rBqué# PD, PS9V-
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addiionR1 Qugldf PRI18AMPIN £)d REZ22AVPRID ¢dnfl)gatesNs€d Tatile M aQdicoiiment on
13 Nafeht vaddin¥ disddisded under Table 2 [using directly-conjugated 22F]). In group 2
and 4 the pneumolysin carrier was detoxified with GMBS treatment, in group 3 and 5 it
was done with formaldehyde (methods described in WO 04/81515). In groups 2 and 3
PhtD was used to conjugate PS 22F, in Groups 4 and 5 a PhtD_E fusion (the construct
VP147 from WO 03/054007) was used. In group 6, 19A was conjugated to diphtheria
toxoid and 22F to protein D.
Anti-PS19A and 22F ELISA IgG levels and opsono-phagocytosis titers were measured in
individual sera collected at day 42. The ELISA IgG response generated to the other PS
was measured in pooled sera.
19A-dPly and 22F-PhtD administered within the 13-valent conjugate vaccine formulation
were shown immunogenic and induced opsono-phagocytic titers in young OF1 mice
(Table 18 and figures 21-22). The immune response induced against the other PS was
not negatively impacted in mice given the 13-valent formulation compared to those
immunized with the 11-valent formulation.

The sera were also assessed by opsono-phagocytosis assay and results are shown in
Figures 21 and 22.
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> W WO 2009/ 000826 PCT/ EP2008/ 057999 Exanpl e 10,

| munopgenicity in QGuinea Pigs of 13-valent PS. .
Ex%ﬁ]%b‘gt'@g‘%ﬂeﬁf%ﬁydﬁ Guigga %N%ﬂ%\ﬁ%l‘"?'?m Bﬁ@@%ﬁ% cgptaining
19R@P)yamd) 22kHPh¢ Pi gs (Hartley Strain; 5 weeks ol d)

were inmunized IMat days 5 0, 14 and 28 with 125 pl

ar& s%%bﬁ?Bur?glG ﬂl&zﬁ'ﬁ Eﬁﬁaﬁ%@jéf%?;iémégks%%)@l(?Mmg% ed LM at days
n es, of W vant se ow) ..

0. Vhahd B2 1% S G 3 Al be s o HE et
both gpdguxssihveth Aldusint €deee bélowhe fol | owi ng conj ugat es:
Th&31-Blent PEkirdXorRG4tistDwabSonfdosedPo6 B:2BMug Bsmthafla of each of the
foll ﬁ%kﬁ{'c;%@ga?eélésﬁﬁa%ﬁﬁoﬁeﬁ%ﬁﬁs@?ﬁ&‘%&?ﬁi@ﬁpgﬂapD, PS9V-
PDUPEUE Lo UGel. AR o], e -G a B Tobech AT comment on 11
valerjrvagring idisguessst Widgedablp 2)abih 13-yalent viacgige dprmulation contained in
addPEHOM Bl of P8 BARBAREMIPRS Z2 R BhiDugaj emtdsseee Talikd ahdaehment on
13 GARRBRAccRR didcuskal @Rblev PESE @e%giir@(‘di‘r%@ﬂ%ﬂcd%ﬁﬁb%ﬁed-r?@*]ﬁ I8 group 2
ond {IEAREIHEAN Y QPSR  doS Blir Bt o'
wag dgag WiEhformaldelydednreiins $and 3 R wasneseditp rponjugate PS 22F, in
Grdups iedrdieh g diintD | I fupianu(pes @namdetd/ AR Droma sy Q1 68/@54@07) was used. In
groupal 199ak8s E5njdited foltlighh&AaabRSd 4n@DgF & grofdit B_E fusi on
AP L B B s o
42 ggipg e foflowviap presoc nﬁ- ﬂgtgg %?%'\’1559?9?5@?@,&3"?3@ fadper PS was
mepeyred dspederbseran i ndi vi dual sera collected at day 42

using the follow ng protocol.. The ELISA |1gG response

GuRRaS A S8ohPpldasdpber PS was neasured in pool ed
Sera. 20 @uinea plg serology procedures: The

Thé Bhti PETER A 05Nl RLR] 8. REE) #8368 8 fledilly SPHAY 42 using the
col T ected, aIT a? 4! usi ng fie pr ocedure descri 8e

progedwe YepesiRed res kjiP%t es were coated for 2 hours at 37C

with purified pneunococcal PS type 19A (10 25 pg/nl)

Midrepl#BS Werd feated fira asirsvet 37 “wawitiepurified mneumesoosslt S kwel 19A (10
ug/ahI P PBEThwRA RRtesOWORYvaSitsdafole tiendsnwith Nl 0.9% hM-Tween 20
0.089Y5efH warbGn bt Br PO at%7°ERmh B8\l &S Br/0%in%BS 0.05 %
Tween 20. Sera were added to the microwells and serially diluted (two-fold dilution step)
in PBS-BSA 0.05% Tween 0.05%. Plates were incubated under agitation for 30 minutes
at room temperature. Plates were washed as above and an anti-guinea pig 1gG
peroxidase conjugate (diluted 1/1000) was added and plates were incubated for 30
minutes at RT. After washing, the substrate (4 mg of OPDA in 10 ml of citrate 0.1M pH 4.5
and 5 ul of H,0,) was added to each well for 15 minutes. The reaction was stopped by
addition of HCI 1N. Absorbance was read at 490-620 nm using a spectrophotometer. The

color developed is directly proportional to the amount of antibody present in the serum.

RRRRRRR
ddddddd

The level of the anti-PS19A IgG present in the unknown sera is determined by
comparison to the reference curve serum added on each plate and expressed in pg/mil.
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Tween 20. Sera were added to the mcrowel s and

serially diluted (two-fold dilution step)
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serum | The | eyel gntbst he arfprm<F’822FypoB¢TGS r eserfermah t he 19A-DT
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expr ess@d PR g/ RTHI/SCRhe | GiHgraHl asPorEl! gi Odeg/afp! | 0.-1ug/50ul
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Opsonophagocytosis assays were also used to test the sera and results are shown in
Figures 17 and 18.

Example 11: Formulations being made and tested

a) The following formulations are made (using the 13 valent vaccine from table 1 and
serotype 3 from table 5 — see comment on 14 valent vaccine discussed under Table 2
[using directly-conjugated 22F or through an ADH linker]). The saccharides are formulated
with aluminium phosphate and 3D-MPL as shown below.
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a) The follow ng fornul ations are made (using the 13

val ent vaccine fromtable 1 and serotype 3 fromtable
wG260098e2€orment on 14 val ent vacci ne di scussePCT/ERI08/057999

Table 2 [using directly-conjugated 22F or through an

ADH linker]). The saccharides are fornulated 10 with

al um ni um phosphate and 3D MPL_as shown bhel ow 77 \\D

10

15

20

20Q9/,AQ08 8B, ERR008/ 05799E9 14V 2542 Ml 1002
MPL Sum @épRAC Al uminjum content -> FF SunpegfecBAC
s | Abiuni niwm|cdht et ™Y FreaPer| Dose] <Per |Dese:| Pg | “0 | wear
1 carriern glPS glratit o PSHA] | gl AL PS emrili er PS g 10 10
3 ..%& ; Dol AL~ Al Q5 | 440, y Br ]l aPi1a bATlan 4 1510 10
pl RO o MO v LiX C— LT XT L DL LU [TU LT [FrD & 30
5 T 10 3 PD 1 10 1© I3[ P 11710 30 [4epDI[3 10 [30 4 PDI® 10
6A 1R 39 e b 1 n1h cl pM 1101 ¥n AR pm 1! 1 1N A P 10
6B J.M IJ J L U +0J J I-I.m L1 L dBU U@b TV J‘I L LU L) '-IGJ 10
7F 1010 10 B PD[1 10 10 &B 17/10[ 16o F PDI1 10 10 w'F 10
v OB 4l 14 11 o IpNn!l%y 1 AN ovA P 11 18D 14 Walpy 14 1an 16 A 10
14 F}lﬁ L] J.\.{ L\ J VvV FUI()L L +dd UV FH L J.\FD L\ IJ."I‘ T L LU Id.U 10
18C Ids HD B 10 10 [16@W [TAB4s 150 dsc 180CTHIAU B 15 45 | 19A 45
19A A\ 2310 1on 1A AD) 231 Nnlan Y4 R 2 191 240N 1Q nto 2 30
22F szub 30 377K Pht D 3 1d0 B03Z7ZF PhbiD 3 oD \)U 3Z24F PD |1 1V 30
23F 20 D11 10110 1A B Nl 2B _DbE P o0l RAC NDI 10 10
BACMPLS(MO AT T T U U DI IV Y I EAE MPLS0200 © ToC ) P 19T 4 40
FF Auminii@U/ ZJUU 1O 4 4U ] Fm-Al Uit Un) speiiRnen oo [ FE ATTUM N1 {UNMSum = 295
content ocnant nt iy — I2QL60 oot Aant Theo cnaprcrhAar: A
CUTTU CIIL Ul — o JJ CuUTrtTc CiIiIt U} IIIC QUIIC SACCTIUAT T U
formulation is adjuvanted with each of the foll ow ng

adjuvants: 5 - In the table herebel ow the

b) ﬂ%%ﬁ'é 5@&&%&%%&1&.&4&@%@%@9 WRARBEA Bf m%ffol@qm@adjuvants
dose is shown. Adjuvant Adj uvant A2 Adj uvant

- 8 rIrtg(—F Ea?ﬁ ?Rﬁ%% %ﬂ”ﬁﬁ'}lza?% é’g(ﬂf %\(/:v%mggruw?s per 500l dose is

Adjuvant A1 Adjuvant A2 Adjuvant A3
Ingredients 250ul o/w 125ul o/w 50ul o/w
emulsion emulsion emulsion
alpha 11.88mg 5.94mg 2.38mg
Tocopherol
Squalene 10.7mg 5.35mg 2.14mg
Tween 80 4.85mg 2.43mg 0.97mg
Adjuvant A4 Adjuvant A5 Adjuvant A6 Adjuvant A7

Ingredients 250ul o/'w 250ul o/w 125ul o/w 50ul o/w

emulsion emulsion emulsion emulsion
alpha 11.88mg 11.88mg 5.94mg 2.38mg
Tocopherol
Squalene 10.7mg 10.7mg 5.35mg 2.14mg
Tween 80 4.85mg 4.85mg 2.43mg 0.97mg
3D-MPL 50ug 25ug 25ug 10pg

¢) The saccharides are also formulated with two liposome based adjuvants:

Composition of Adjuvant Bl
Qualitative Quantitative (per 0.5 mL dose)
Liposomes:

-DOPC 1 mg

- cholesterol 0.25 mg
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Tocopher ol Squal ene 10. 7ng 5.35ng 2. 14ng Tween 80

4.85nmg 2.43ng 0.97ng 10 Adjuvant A4 Adjuvant AS
wao\jogwensee A6 Adj uvant A7 I ngredients 250gl o/ RCREPYNS/057999

o/w 125gl o/w SO01 o/w emul sion enmul sion enulsion

n al pha 11.88ng 11.88nmg 5.94ng 2. 38ny
% rol Squal ene 10.7ng 10. 7ng 5. 35ny 2. 14ng Tween

5mg 2. 43ng 0.97ng  3D-MPL 50g 25g 25g 10g
KH O“T% A{:’gg:éw Fides are also fornmulated with two

NazHPOb sb#R0 MEHBEET adj uvants: 15 Conposition of Adj uvant
Na@£.922mgl i t ati ve Quantitative (per 0.5 mL dose)
(100mdhsonmes: - DOPC 1 ng 20 - cholesterol 0.25 ng 78 WO
WF2QO. 2 OERZBIVBET/ EP2008/ 057999 3DWMPL 50 pg Q521 50 pg
pHBH2POA1 3.124 ng Buffer Na2HPO4 1 0.290 ng Buffer 5
1. TR 64 cahcddBonrago K00 M) WFI g.s. ad 0.5 m Sol vent pH
6 1 1. Total P04 concentration = 50 mM 10 Conposition

alitative QJantltatlve (per 0.5 nL
83 ; é)(;uaf: ;%%V p§205m993 5 ng 15 - chol esterol 0.125
Liposomes:
-DOPC 0.5 mg
- cholesterol 0.125 mg
3DMPL 25 g
QS21 25 ug
KH2PO4 13.124 mg Buffer
NazHPOz4 10.290 mg Buffer
NaCl 2.922 mg
(100 mM)
WFI g.s. ad 0.5 ml Solvent
pH 6.1

d) The saccharides are also formulated with Adjuvant C (see above for other
compositions where this adjuvant has been used):

Qualitative Quantitative (per 0.5 mL dose)
Qil in water emulsion: 50 pl
- squalene 2.136 mg

- a-tocopherol 2.372 mg

- Tween 80 0.97 mg

- cholesterol 0.1 mg
3DMPL 50 ug

QS21 50 g
KH2PO410.470 mg Buffer
NazHPOz 10.219 mg Buffer
NaCl 4.003 mg

(137 mM)

KCI0.101 mg

(2.7 mM)

WFI g.s. ad 0.5 ml Solvent
pH 6.8

Example 12, impact of conjugation chemistry on 22F-PhtD conjugate

immunogenicity in Balb/c mice
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Na2HPO4 1 0.290 ng Buffer 20 NaCd 2.922 ng (100 nV)
WOEI09406826 ad 0.5 m Sol vent pH 6.1 25 d) The PCT/EP2008/057999

saccharides are also fornmulated with Adjuvant C (see

o819 55y B FRIRGT RN LA 5 B g o e

0, @ &nd 28 wilh ¢8-velent BE dormuliops c8@taningR&l ediet, B, 6B67 Vs 14 18C,

19@%%2?’2?2&8;{&03% 03 ygsa gﬁaerfbefégpg‘%@%tf'}gr PS 4. [BBRIG 19F and
220 add 0.1y ﬁwhlﬁarde/rdaﬁjua’@éfdrtﬁezmrﬁ@) Buf f er NaCI 4, 003

(137 m) 40 KC 0.101 ng (2.7 M) WAl g.s. ad 0.5
PSmM 8Gavaseainjugsited 1@ Tétanks almpbiel, 12F tonPpbterief Toxoid, 19A to formol-

| - Pht-D
B i i .

ng (F'g/nEP gt%ggl (Qé%ﬁhféged ﬁr é“i‘l@f 29If-' F’?\gi) ledpé(fqe(ﬂ%{ng é:hemlstry or

ramuscul ar
22E}AH1Bht5)nﬁ°~52|8 dnrltnhzeIBPﬁl @iere RONfoarer| Sg¢ dnemptmtai Tatrl@ 1 and

corﬁ@&ﬂl’r( Hr$der4|"a6)?9326f§r cﬁgr'aﬁt%}{stgzé‘l?f ﬂ@g;alentl?ﬁcpﬁgrﬁﬁgg%‘:h@rn\glth 22F

ose: pg sacchar i conj ugat e
direk8¢ conj@gated IF vinan ADPFspater.Olhe yagckwadomaratpas /were supplemented
te for the other PS). 5 PS 18C was conj ugat ed
Wltﬁ%ﬁlly?@nus Toxoid, 19F to Di phteria Toxoid, 19A to

Antﬁ-géggl!: EI98AOYES I'e@gls Pl ogs%ﬁoldﬂaggéy%s?anv&g‘%ve% hedastRd in sera

collected at day 42.

22F-AH-PhtD was shown much more immunogenic than 22F-PhtD in terms of both 1gG

levels (figure 5) and opsono-phagocytic titres (figure 6).

Example 13, impact of new adjuvants on immunogenicity of Streptoccoccus

pneumoniae capsule PS conjugates

Groups of 40 young C57B1 mice were immunised by the IM route at days 0, 14 and 28
with 13-valent PS formulations containing PS 1, 3, 4, 5, 6B, 7F, 9V, 14, 18C, 19A, 19F,
22F and 23F (dose: 0.3 pg / conjugate for PS 4, 18C, 19A, 19F and 22F and 0.1 yg /
conjugate for the other PS).

PS 18C was conjugated to Tetanus Toxoid, 19F to Diphtheria Toxoid, 19A to formol-
detoxified Ply, 22F to PhtD and the other PS to PD. See Example 2, Table 1 and
comment under Table 2 for characteristics of 13 valent vaccine made with 22F directly

conjugated.

Four formulations, supplemented with either AIPO,, adjuvant A1, adjuvant A4 or adjuvant

A5, were compared.

Anti-PS, Ply, PhtD and PD ELISA IgG levels were measured in sera collected at day 42
and pooled per group. The following ratio was calculated for each antigen: IgG level

induced with the new adjuvant tested / IgG level induced with AIPO,.
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of Rettantc andx@iFdof sarharided) @h&’fﬁ@r(ﬂa ugd)kdp@nollismxm@d Ply (10 pg) or

e i 5 A R 8y 4 ore

PSF%@ \ﬁaszc&ngﬁgra‘%&ﬁfoaﬁét%dssfd)&% ngF @Dﬁﬁ:{rﬁéﬂa 1‘6@88'5!?1% tH@@ﬁwer PS to

22F ect conj ugat e Four or nul
PDs §99|Ee<ﬁ@nt6e%i mbtem @nd nemrrmnpmderachblﬁvamr tharacmjsucvﬁa@ftﬂ valent
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we[eeqynteq idbreaeharpiveclahiavagss erlietiedrat deystled ¢n0| éCDOSt challenge.
Thé er¥§ﬂlts' Reisc e uidh % RS nuRibeV Qs 20fR4Q0052 oup either dead, lung
CT/ EP2008/ 057999 t he new adj uvants t ed
colpmipgbereticaied pdayt 7 aftgrehalange. i nmune responses to
serotype 1, 3, 4, 5 6B, 7F, 9V, 14, 18C, 19A 19F
As Shawp I figerhj i fageas Bivigsipe glase te istatislica sigplicancsl [espite the low
nurthBETHH 8hihfls (Ul Z%taug'é'e Wied abhant RBRAGSES YRS the PhtD+dPly

obt ai ned for serot this experiment

corph& (Rt - 1?4F'Sb‘?rcﬁ>@§{‘ie§fé C@'WW@Q&? ther adiuvapt @Pﬂ%gwpf i ed
Ply conbo in a pneunococcal nonkey pneunoni a nodel
G oups of 6 Rhesus nonkeys (3 to 8 years-old),

%EIBG &Ja.-ﬁul&@mt th' fhti-PKir hhfiBody response
: i pe. afienge induced by 22F-PhtD
conjygatesen ps conJ ugat es (| ce. 1 pg of PS 1, 3, 5, 6B,

7F, 9V, 14 and 23F, and 3 pg of PS 4, 18C and 19F [ of
Gr@m@ﬁﬁaﬂifdeaal)a @1 mmeDVQrmnpgmised fop tiepintre o4 redteRitydays 0 and

14 WHA PPy Heither 22F-PhtD (prepared by direct CDAP chemistry) or 22F-AH-PhtD

(ADH-derivitized PS), or the adjuvant alone. Both monovalent 22F conjugates were made

by the processes of Example 2 (see also Table 1 and Table 2). Each formulation was

supplemented with adjuvant C.

Anti-PhtD ELISA IgG levels were measured in sera collected at day 28.
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Pht D) E fusion protein (1 Opg) and fornol-detoxified
Ply (1 Opg) or the adjuvant alone. PS 18C was
w@owprgmeed to Tetanus Toxoid, 19F to D pht herP@I/EP2008/a57999
and the other PSto PD. See Exanple 2, Table 1 and
Tty T arac s f
Mrc%5 Vacctétlaﬁgndg mt?%a%nﬁ/l &ﬁ grc]llg \?\@r(gefq e&p%éurﬁf) o?m gtté]a%Q (i.e. a
pneudmmmaml €roffppend 9potpniliypomecid ©F. th(éf]SPSf mesmrem the vaccine
forrlnﬂl%ﬁéJ %tsfee%)l'lrllletntt]ﬁrtarli httjuJ[eldn s%orﬂ?o¥ed48nt ?Q‘t h\gﬁén%e
coun br oncho-al veo avages coll
1, 3 and 7 post-challenge. The results mere expressed
t U 0 d :
Re?l?l o%%%dlﬂggc éao%e Lrgtggtﬁg% fggrﬁgﬁnﬁﬁuc%%aa SQEMR%tIy higher
anteﬁbtﬁhlg@n réspgusaec@mpa"egdodzadfrlattécﬂ'htsnwas w‘tected in better protection
t er of
agaﬁﬁsﬂtﬁ;ﬁqse 4 &?Ausﬁéeg&‘dr%agg@‘fo 2%0'6&[{61155@0%' enﬁsu&% E‘Jgﬁgat os
and the PhtD+dPly conbo (p < 0.12, Fisher Exact test)

: be%'hgflt abﬁwﬁ :ﬁoﬁggé_l&!agirdgﬂ E‘ém AL eratlnq a

, FAROBSEH5 and the protective efficacy
agar nst a type 4 chal | enge induced by 22F-Pht D

Th %Btelﬁﬂé\t i Ruh& B fonSEeL dffk G&d IBHE% @ |
poI de |rlr 'ir%ﬂ Su a@@ E% \é@ ﬁ 8 alpi/lul(?e;
h |m Eﬁﬁr% ﬁ %rﬁ %ﬁé hYr before
%Fl é@ h tﬁé réé%e%s transferred to

the a

II*’IV ﬁalrt P‘IHDCE(H) 98 m %@JfU 8 or 11 days
afté'FBl %? e elteGhefe 5o (P!, p%eumonrae
stréﬁ ok P on suppl ement ed W't

C Antr -IgﬁtD ELI SA 1gG | evel S were neasured

S. bﬁet%ﬁbﬁra@%'trjaﬁ{:ilﬁg cﬂBII@I@B@ h8del: 81 WO 2009/ 000826
PCT/ EP2008/ 057999 M ce were chal | enged intranasally
In rmstékpénaaeﬁt eSu Afcetwd?8 iftmRAREIMGRFHID 3Hds8®¥d 2Atd AIPD4 &nd 1.25
ug RPREHITPE8 fifHea g%hﬂt&ﬁjré'sorﬁler@%a%ﬁi/e@'ttaﬁsféﬂ’é@ﬁeﬁ’o&)be?d?@ challenge
witl’S. Bh&sfdHiad SerbtyBe ¥a6Fh BR3).fornul ation tested). Th
nortality inducéd was noni ored until day 10
Theasdutts B $1eNGeIn Fguresy! 795 ety Wad bigBénRd9n mice having received
PBEESHAN A hdkiEraltd) Bfoteltibn ANdsRisEried dH ¢esLiPorsih@ei thatCabéiled anti-PS3
antibodR8r or e | Qr@zérﬁ@rtﬁeﬁlﬁt@nsﬁe SORSTERr Redihg t828m Bithédt complete

proldttisn Wass bi5thin86 i fhidethBEESBHined atReldriibas8BaiiMfiuniz4éh against
Pht‘b @hﬁﬂ%@r}g@p&ﬂm}ared to 22F-PhtD as shown in Figure

Exanpl e 16, Benefit of combining Polysaccharide

S. pﬁ&;mbﬁraelsardtppgerwroaraue@g@mou@r protective i mune

response. The potential synergy between inmune
In thesgxpeamsntdiOFaahied wagainmitinibbd Witamito apjsuared with a TH1 adjuvant
and ehty:P 8¢ glaiich R ami® dizé alarapaskivdly trbtsfemers end Rblradef&e challenge
witp Sepnam@tacsablypadeSpmda7). M ce were intranmuscul arly

i mmuni zed three tines (DO 14 and 28) with PhtD. One
Théneasultd efeosreowibint Figurbal@t Arhigh lettiedityl veagyebserved in the control group in
whight miqeo Iryshedh JH1degjuaaitti badive Simmeurdzgtiassiandl YBS only (passive
imrhurdiretioay. rAe ehoderaterpogedtibP wad0dbsphjed ih eidupl oft iice tidataecdeived anti-
PShyanSbogies (BaIRSLmevalpsr fridd bwedhizgal tvith hoD (29%daydval). A synergy,
leadihtyéo an lairhbst gmpletd pratgation gyasbbtpinet éc micgnthatscombined active and
pagsiveseniuatkalien agdiost RhD afd PSn ewespedtiaely.

Those data support the synergistic effect of the immune responses directed against a
pneumococcal protein (i. e. PhtD) and capsular polysaccharides in the mechanism of
protection against S. pneumoniae infection.
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strains (serotype 3 and serotype 1). S. pneunoni ae

strain 3/43 challenge nodel: 20 In this experinent,
WO@EDIMSes wer e i mmuni zed wi th Pht D adsor bed one@I/BPFE8I057999

and 1.25 pg of anti-PS3 guinea pig anti bodies were

passively transferred 1 hour before challenge wth S.

pneunoni ae serotype 3 (Spn 3/43). The results are

shown in Figure 11. 70% lethality was observed in mce

Ex&dpie 07 ISt SIbndiB> kil PE-TTOSY PED P EohRGhte@NoM@se immune

res% f‘lgé V(‘ﬁ?eét@d gbgfﬁgt tHe r..n(;dnitngfé gﬂnigo\é%gl P8iPD u s ina11-

| 11 UUUlI c> U T CcE [Trrurit £Ze
4195" n al most conpl ete protection, was obt ai ned

in mce that conbi ned active and passive inmuni zation
A agaungdn dPhtdatainidg PBB, PS-PEPechjuystby . wis congdraanit@es formulation

Corﬁﬁﬁﬂby?q3§-/P%7 Shal #?w@% %Bdgrl\d 23 By thigS2 exeerT ﬂﬁé‘t‘bSCg:ailnd 19F)
nt e th a
CO%@%%‘thOths'ﬂ?oﬁ??da Q‘f'”eﬁsﬁ'gaﬂ?‘HB @ Q4etodi es were

passively transferred one hour before challenge wth
MicB. wpree intaniuaeulsty otiypeizdd (Spa tiviés? with THE0 reésuhtumaardpse of the

vac%n'n@é’n(o' ok 5' SUPS). @oo&sﬁh‘@;ﬂ;s' \%r’%al:élfe)éte\ﬂ’aén leg &V gﬂcljJ i}gerz] t|mmune
oo S o Bl L R

i mruni zation). A noderate protectlon was observed in
Gugpee pigsofemniitteantusatlarle genueideatiree 8HePBithdvd datuman dose of the

vadche¥&0. QB'p\gaifPS)rlannﬁﬁ‘ HeREWak z8hdmikibte3Y iR drdsr% mimic the human
sﬁu%%?( ' M%bé sa %r%ycolleié}g@q}n E)E 9% %ﬁ{j%g‘?ﬁhuﬁgr@%@n@e directed

aggj{?ﬁi eaﬁ%@% V?/@ ﬂﬁ‘ﬂ%n‘i"%’sa‘??%ﬂl r‘é‘bg;’ “and

( “U

t5%Pnt D and PSI,
respectively. Those data support the synergistic
effect of the i ”Mmune responses directed against a
pneunococcal protein (i. e. PhtD) and capsul ar

pol ysaccharides in the mechani smof 40 protection
agai nst S. pneunoni ae i nfection. 82 WD 2009/ 000826
PCT/ EP2008/ 057999 Exanple 17 Inpact of pneunbcocca
PS-TT and PS-DT conjugates on the i nmune response

di rect ed agai nst the remai ni ng pneunococcal PS-PD
conjugates in a 11- 5 valent fornulation. A
formul ati on of containing 11 PS-PD conjugates was
conpared to a fornmulation containing 7 PS-PD, 2 PS-TT
(PS 6B and 23F) and 2 PS-DT (PS 18C and 19F)
conjugates in both nouse and gui nea pig i mMmunogenicity
nodel s. 10 M ce were intramuscul arly inmmuni zed three
times with 1/10 of a human dose of the vaccines (0.1
pg of PS). Blood sanples were collected on day 42 and
the i Mmmune response directed agai nst each

pol ysacchari de was nmeasured by ELI SA. 15 Gui nea pigs
were intranmuscularly imrunized three tines with 1/4 of
a human dose of the
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vacci nes (0.25 pg of PS).
co-adm nistered in order to mmc the human
W@ 2aogaoasen. Bl ood sanpl es were col |l ected on dapCHEP2N057999

the i mmune response directed

I nfanri x Hexa was

agai nst each

pol ysageharshweeMasaeasur ed by ELI SA. ¢, 20:.83e\Mbims 20040308)
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An increased immune response directed against most of the polysaccharide conjugated to
PD was observed both in mice and in guinea pigs in the formulation containing two
polysaccharide conjugated to TT (PS 6B and 23F) and DT (PS 18C and 19F) when
compared to the 11-V PD formulation. These differences were statistically significant
against PS 1, 4, 5, 9V and 14 as well as against PS 1, 7F and 14 in mice and guinea pigs,
respectively.
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16. 54- 27A3S?e?§ﬁbgusl Asifnonide #rhuro Fﬂosﬂ% corr}prlsmg 9 or
%ser opos_100% 100% %3er pos 1000 %J 0%

1.209 23BN m89F4 %ﬁlof?more capsular
0. 457- 3.%09*@%1@15 fmwwwerg.%oenwm sempyppg conjugated to 2 or
%s er opo 38Ul éntseicn posteih 08 dhdnompaesittmsathprises serotype

| mune fﬁﬁfp Slaij'séé‘&mtaﬁsie %8@h&§t%d ff@%l?phﬂfen%h@xo.d (DT) or CRM197

Ipﬁl ?/ns?gc 53{]‘% é}%pﬁ[ﬁ@fs S??thaﬂgesf SF%ﬁﬁe F ram 9lﬁgretn serotypes

cont ai nqu)gJUde tporofgiacthari de conjugated to TT (PS 6B
and 23F) and DT (PS 18C and 19F) when conpared to the

L1-V PD fr iy TResRsibh | S 1WG} 9F th |

statisti cal I ln%b (fc(g)nt ° Ibal ﬁ,;ecr%g ' 19 IS ©_ony
T4 a5 wePPIRIOR o et SPRPISTCaRuOAE  AbEBerRdorod (OT) o
gui nea RM197. respect ively. 10 84 WD 2009/ 000826

PCT/ EP2008/ 057999 CLAIMS 1. A Streptococcus

%?g’m’”iﬁ% Mr'ﬁ[}r‘m%gr‘i[l"c8m88§ﬁ?o‘hsééf§9fhg°t%'ﬂi’a(n‘nsl' \”ﬁ’ei%ln%rerotype 19F is

nor e caﬁ@ﬂl“@?tedéggmqr@éQXQ'? om different S.
pneunoni ae serotypes conjugated to 2 or nore

i 1 er entneliinfr@gemt @bﬁbgﬁloﬁ’\dli\‘ed'r@'dhetdﬂh %Iaﬁﬁmmﬁéreg\ﬁe 4or5of
IS u
o i priteprarebvarae s 48 -belpd0 SRR, T P2

capsul ar sacchari des seI ected fromdifferent serotypes
¢onj ugat®e itnnymogesic sopodtionT bieariynomenw@taims 1-4 wherein a serotype

conposi t4 OncRbridd idcBhjdgNBEiEhBielPh. i s the only
saccharide in the conposition conjugated to diphtheria

toxoid (DT) or CRML97. 3. The |rmuno%en| c conposition
&ecor di ngpetignungoamic camepstion afednyt §f1geot i -5 wherein a serotype
conj ugatsshdcharidepbcbgugated txgrotkin B. The i Munogeni c
conposition of any one of clains 1-3 wherein 3, 4 or 5

%T. the 'I%eplrsn%uan%ggrﬂggg%rplogteon ca){eqenycoonre] ol%%?alr%s 1té)WR£I%‘I:nea serotype

7F saccharide is conjugated to protein D.

8. The immunogenic composition of any one of claims 1-7 wherein a serotype
9V saccharide is conjugated to protein D.

9. The immunogenic composition of any one of claims 1-8 wherein a serotype
14 saccharide is conjugated to protein D.

10. The immunogenic composition of any one of claims 1-9 wherein a serotype
22F saccharide is conjugated to protein D.

11. The immunogenic composition of any one of claims 1-10 wherein a
serotype 23F saccharide is conjugated to protein D.
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5. The i mmunogeni ¢ conposition of any one of clains
1-4 wherein a serotype 4 saccharide is conjugated to

W@e@vedes2d. 6. The i nmunogeni ¢ conposi tion of BEH/ERIES/057999

of clains 1-5 wherein a serotype 5 saccharide is
conjugated to protein D. 7. The immnoge

c@nposi tTiEHMeIUNQEGNi6 feMBPSIiIapiAny NG Qﬁﬁ@tfﬁ t-14 wherein a minority
ser ot ypeof thicapaulah sadctieridescanjuyjategatoathin propaim Deasncadier rotein.
The i mmunogeni ¢ conposition of any one of clainms 1-7

erein Sero 9V saccharide is conjugate
oo ol 1 e G R B nis i RRPR el BBy BR6&pd Shaim wherein
of cl ai rt’f?FlC@SV\'/HeWéﬁCha@esﬁéﬂtﬁt*%}ﬁyéonﬂ!@a@ﬁé%H@rqaﬁ@rlpﬁo’fem
conjugated to protein D. 10. The imrunogenic

CRITPOSH tHRNINRhy ¥nlerb%n%sl%@'a6&3r&m§ t&‘éﬁt} &k Biafing 1 to 12 wherein

ser ot F's
T CThe tohARagar s ohalsds FOTLAHE Ty coms” BT Merbinker
1-10 wherein a serotype 23F saccharide is conjugated
t13. pr ot efhe iRmBog¥Mit 200 B6SHUIBE &I T EEOE B ARDIHKERIs blfdnctional.
The i nmunogeni ¢ conposition of any one of cIainB 1-11

erein mnority .of the capsul ar sacc arid
cv:%nj ugat €% 'EEHNIBFNIH FETRPHIH %f§|'36’8r 1A Qg1 ff\‘*‘t’?(eé'ﬂ fhe linkgr is ADH.
The i mMmunogeni ¢ conposition according to any preceding
cl7ai m WBHeeiniiurkbdEnic aifipositios @ €hah11de 16 Sordier @Rérel the linker is

conj ugatgd o, d“ﬁ]gc(%rnr% g;frot%fno%fkgmoél%ldé(%ﬁeh%mﬁr%?&étﬁy using

conp05|t|on accor clarns
19F capéﬂ@%Q-saccharlde IS conjugated to the carrier
protein via a linker. 15. The inmunogeni c conposition

ofg. cl ai thMm\Mlﬁfdé’eﬂlctda)ﬂtdo’smlS@rof |aﬁy k@)héllﬂfadlrﬁgah to 1]76Where|n the
The lmmn rld%D&orEBﬁglggteﬁ toOft nog rltf'ef %‘ns (‘ta?rler 8?ote|n is

the |inké ni'c np03|
claln114D”&®aEﬁtQ§“WH$P%|n the linker is attached to
the carrier protein by carbodiimde chemstry,

g'[?ﬁ;g;??ﬁ% |H§ﬁlﬂ'%ge§@%mp%§|tloﬂ_%? ahP"BHB QA *Biks 14 to 17 Whereln the

n
sacthar i Pl Sacativedef & (e oot delpE Fidt shharide i
carrier gonigeied P &e lvbpfugated to the Iinker. 19. The
i mrunogeni ¢ conposition of any one of clains 14 to 17

wher ei n 'Ittteelmrﬁé‘ﬁcgdeﬁrc rﬁﬁ@éltﬂ)n' Sf SWth&%Hﬁg &1Qint lQ\Fﬁereln the 19F

: : Etg bs%fﬁc aﬂng? ﬁSﬁﬁ@ gﬁq]'t% o%%ér?nrbtgﬁta(&rf to th9 I|nker using CDAP

pr ecedi mjpenlisiiym wherein the 19F saccharide is
conjugated to the carrier protein or to the linker

l’bsli. ng CDr‘FFé inﬁtﬁlﬁmggﬁi[:ycomposition of any preceding claim wherein the ratio of
carrier protein to 19F saccharide is between 5:1 and 1:5, 4:1 and 1:1 or 2:1
and 1:1, or 1.5:1 and 1.4:1 (w/w).

22. The immunogenic composition of any preceding claim wherein the average
size (e.g. M,,) of the 19F saccharide is above 100 kDa.

23. The immunogenic composition of claim 22 wherein the average size (e.qg.

My) of the 19F saccharide is between 100-750, 110-500, 120-250, or 125
and 150 kDa.
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21. The i munogeni ¢ conposition of any preceding claim
wherein the ratio of carrier protein to 19F

weamenensedde i s between 5:1 and 1:5, 4:1 and 1: BCDEPR0/057999

and 1:1, or 1.5:1 and 1.4:1 (ww. 22. The imunogenic
conposi tion of any preceding claimwherein the average
Aze (e. e NUBPIYTE Cpgm%g'eehafn%mu 223B0v MIBrRiDathe 19F
23. The sacvhanogesiethenamatve polysadchadide on B2simdtebgianfactor of no
the averpge isaes.(e. 9. MA of the 19F saccharide is
bet ween 100- 750, 110-500, 120-250, or 125 and 150
kDa. 86 WD 2009/ 000826 PCT/ EP2008/ 057999 24. The
i4Prrunogetiec INBHPRASNG 6pMBPSiianaPimcizim of2, 228 \Wh edde Wherelife the 19F
19F sacdaachatieleinas ®etmeized by aticrefuigizdtivchacchari de or i s
SI zed by a factor of no nore than x5. 25. The
t Eggeﬂ?c o ogtlélg kg%pgfglggp gf Qr@ﬁg@g@g’mé’ E:Ieuzrrﬁ‘r W\Mgzreerine I’[hne dose of
mi cr of | uhelil @hspesharidg corppgate imnbatwegenil @nddhpis il tand® k. or 1 and
any precegy bsactiaarewher ei n the dose of the 19F
sacchari de conj ugate is between 1 and 10 pg, 1 and 5
: ll_and 3 of sacchari de. The |m“runocg
n‘pOS|t 'ﬁQO‘PBO%{ i‘frCQEdé’E:ﬂ fognyIRspGRAINg &im Gomprising
conpri S|21@}ffer2nti¢a‘rlfl%‘rm0teln§arr| er proteins. 28. The
i mmunogeni ¢ conposi tion according to any preceding

Cé ai m COfRY; gﬁﬁt[h%ger:ﬁc cg’mgésﬁ)d'n ésccg”lr%i{ g/l#)?@é'erd'in dplalm (%omprlsmg

protelns acco
any pr e@é&rﬁ@réldgfeﬁ?%érr”@fﬂro e‘drr‘f“e or nore or all
carrier proteins is selected fromthe group consisting

gﬁt DDTPhI(FBIt EVﬂniéﬁJ ogédic éﬂ'nﬂﬂip%oﬁl?g decodflgyto H}I Fﬁec&ﬂlb@ «claim wherein
i nfl Uenzag %r 5 rgl ar %]gagd)er tgln%n_g‘u'ﬁ_‘ag{rﬁqrom ld‘]ne‘p%rOUP C8nSISt|ng of
accor di gl t 6RY é??n 25 frrgmant ondPlval PiPerPhyBr GthéPn PP, PhtDE
TT. 31. OheCj roBreogeiranaiifposifitérmmaedtatendd.ng t o any

precedi ng claimwherein the conposition conpri ses

psul arsaccharide 18C conj ugate ti.onal :
BT i n TR AR S E oo faim B8R e carrier
conj ugatrEeteintiy Tifet anus toxoid (TT). 32. The
i mmunogeni ¢ conposi tion according to any preceding

4@l M WhgfLininy ﬁa&ﬁ%ﬁﬁloﬁ%ﬁgﬂfd dfc‘) érﬁ Hiet8&ihg ¥laim wherein

O e et Sersb St eoorais 1?%0%39363 to TT,
wher ei n opgonapherein 18&de Hherantesdosharisy indlar eempasitidneconjugated

carrier tptahustoxdia ().

32. The immunogenic composition according to any preceding claim wherein
18C capsular saccharide is directly conjugated to the carrier protein.

33. The immunogenic composition according to any one of claims 1 to 32
wherein 18C capsular saccharide is conjugated to the carrier protein via a
linker.

34. The immunogenic composition of claim 33 wherein the linker is bifunctional.

35. The immunogenic composition of claim 33 or 34 wherein the linker is ADH.
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i nker. 34. The i munogeni ¢ conposition of claim 33
wherein the linker is bifunctional. 35. The

WO pavaiegeni ¢ conposi tion of claim 33 or 34 whePE&I/RP10h&057999
l'inker is ADH. 87 WD 2009/ 000826 PCT/ EP2008/ 057999
36. The i mmunogeni c. conposition of claim33, 34
wer ei n theeMmlageniccogtrogidine @f Clir ms. @érqflﬁwb?rét”e'ihﬁ linker is
by car batfachedito theerarsdrrprotepr ief eardblijmidsichgmisipAQefe3a@bly using
The | muyfaQeni ¢ conposition of any one of clains 33 to
36 wherein the saccharide is conjugated to the |inker
before the carrier protein is conjugated to the
137nker . @@ IMTRENGORMIG FOGIIPBEOR GEBY iONE o cima sy ter36 wherein the
cl ai 8 Fctiaridé wheoejugatehetc ahs i bker peddrei ithe arrier protein is
conj ugat e/ %theHhStHe' MNkgF, before the saccharide is
conj ugat ed I'inker. 39. The immunogenic
conmposition of any precedi ng claimwherein the 18C
s¥cchar i e immuneapnig go@gositon teanyaf claéms g8 & 86 mherein the carrier
|i nker ysbtes iCobfugstberd Siknikerdfdford lite saoehaa@aBiconjugated to the
conposi tjjpg. of any preceding claimwherein the 18C
sacchar i 8e I's conjugated to the carrier protein or
| i nker using reductive amnation. 41. The i mmunogenic
&nposi tiheninuhuragenisr exrertisiipncofanmy wreseding cléim maefein the 18C
of car rdagéhdpidet Bl BorljGgatSL t6 amehasrrige préteidebi@ifiker using CDAP
05154%”“%1&41 1.5:1-3:1, or 2:1 and 2.5:1
(W w) . i mrunogeni ¢ conposition of any
precedi ng clai mwherein the average size (e.g. MN of
t40e 18C Hwc miravnapenicscabmosgiobOok @ay pAediigeclaim wherein the 18C
I mmno@%b@hé?@l@ﬂ@%dn Atedf 1o bRl Badidr YRRl &t Adk@r using reductive
aver age si. Z%ﬁ)& of the 18C saccharide is
bet ween B 60- 400, 70-300, 75-200, or 80 and 100
kDa. 44. The immunogeni c conposition of claim43
wHer ei n THeeimb@@ogagic ltanmpdsitiors of eny heceding atdimeavherein the ratio of

pol ysaCCd&%Eérfﬂ)‘?oteuh th 9881 AB6h PN 3 hEGESH 0%1-89, anmth@n 3:1, or

X5. Tﬂe | ?gug&gegl c conposition of claim42, 43

44 V\,here% P% acchari de has been sized by

m crofl ui di zati on. 46. The i munogeni ¢ conposition of

azy precrad ingnurlogemic \wbpesitior beardosecading tlhien WB&kein the average

SaCCha“s‘?fe @@Jwgemguﬁc%kw@ek aledd ipp, 1 and 5

pg, of sacchari

43. The immunogenic composition of claim 42 wherein the average size (e.g.
My) of the 18C saccharide is between 50-500, 60-400, 70-300, 75-200, or
80 and 100 kDa.

44, The immunogenic composition of claim 43 wherein the 18C saccharide is
either a native polysaccharide or is sized by a factor of no more than x5.

45. The immunogenic composition of claim 42, 43 or 44 wherein the 18C
saccharide has been sized by microfluidization.

46. The immunogenic composition of any preceding claim wherein the dose of

the 18C saccharide conjugate is between 1 and 10 ug, 1 and 5 ug, or 1 and
3 ug of saccharide.
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WD 2009/ 000826 PCT/ EP2008/ 057999 47. The i nmunogeni c
conposition of claim46 wherein the dose of the 18C
W@ awekensedle conjugate is 3 pg of saccharide. 4BCT/EP2908/057999
i mrunogeni ¢ conposi tion according to any preceding
cl.ai mwherein a capsul ar sacchari de conjugate of
M ot ypel EBIMBUgEsIENEOMARStion Of fdrim ¢&Njhgsrie die desepf the 18C
and/ or Gabtthd@ide céBjugdteds B powof egmhadde onposi ti on
according to any preceding clai mwher ei n a capsular

IS Cﬁ(l’)lflri @ C?Ta%} gg}‘ig&gtﬁ?%g %ECoffi’WF resentg CB% wherein a
|mmnogé%@PéUlébl’fﬁ@@Iat”p@nC%&@MlQﬁgSQr@tyaﬁyG%r'éc@r@ﬁﬁ@t but is not
cl ai m whenpigatedtto DTeasfiorGRMIYPes 1, 4, 5, 6B, 7F, 9V,

14, 18C, 19F and 23F are present as conj ugat ed

S cchariﬂ%s.. 51. The inmunogenic osition cco n .

“any pEE GO S cATPHR (ErCCori R Sl 2Redes S Jhercin a
present c@psidaicsapegate cconiugateaf derotspe 2Bheis present, but is not
| MMUNOgednugaRANe STtdrayord@RMIGH.Nng t o any precedi ng
claimfurther conprising (conjugated capsul ar

ccharide of) serotype 6A.and/or 15 53. The

nogeﬂ]ed 8%”'P| MPRIlRl BFSREIRG oAy RPeRAlRg figim wherein at

cl ai m f Ueasiserotypespt.ids ion§B( conPVight, @ Cc 4Pk Lardr23F are present as
saccharldd)ajuggaedssgbgtaymgs 19A. 54. The i rmunogenl C
conposi tion according to any preceding claimfurther
conpri si ng (conjugat ed capsul ar sacchari de of)
S¥r ot y pel B2 MY GeicaCOMPRAIOFRTOrHod SNy i RIRCeding claim further

accor di myprtpoisag ysemtymeadl prege ] asi anednjugabest saccloarigiei si ng
(conj ugat ed capsul ar sacchari de of ) serotype 8. 56.

H}:I Im £l eh%]rhﬁno&%pn%oél n%os |on ccog(ime% 6 % glﬁ’ $rq‘?n ediNg further
sacchar i QERHIENISeqrpgAiRd @ﬁu'aS?aCdFﬁrédq %ﬁﬁ@@’@ﬁ 6@ and/or 15.

conposi tion of any pr ecedi ng cl ai mwhich conpri ses

sgr otyperpk ($AGSdRhicdSork |t|d)ga£&)ord?@gj"t@%n?rbr@&!&flrﬁﬂ%lalm further

; 88 0286 [ d%g%llsé @ é)L?g ﬁwaa%cﬁ'e%&e érgser?ﬁge "19A.

i mrunogeni c corrp05| tion of any preceding clai mwhich
Ganpri Sekhe Behotogeaicdcdrepssitivar ackerdiom jte gal erebedingiglagm further

aver age i 500,
60- 308 57%““%'%@ (%J%&idné p9er &Dég'a'gége %E %85'826

PCT/ EP2008/ 057999 59. The i nmunogenic corrp05| tion of
&%y preckdi imymencgenionbirapostmnpatodeding ée @iny peregeding claim further

( sacchardodifprieingj(tehpiered@psigr 8scchdedagEssanpbal i de
size (e.g. MAN of between 100-1000, 200-700, 300- 500

or 350 d 450 kDa.,K 60. The, i mmunogeni c cong)omdtl on
prec H@“E”%emWrEWPSHWp?QQQ ng to any preceding clalm further

comprising (conjugated capsular saccharide of) serotype 12F.

57. The immunogenic composition of any preceding claim which comprises
serotype 1 (saccharide conjugate) having an average saccharide size (e.g.
My) of between 100-1000, 200-800, 250-600, or 300 and 400 kDa.

58. The immunogenic composition of any preceding claim which comprises

serotype 4 (saccharide conjugate) having an average saccharide size (e.g.
M,,) of between 50-500, 60-300, 70-200, or 75 and 125 kDa.
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serotype 6B (saccharide conjugate) having an average
saccharide size (e.g. MN of between 500-1600,

wa2@92e80 or 1000 and 1400 kDa. 61. The i nmunBQERP2908/057999

conposi tion of any preceding clai mwhich conprises
serotype_7F (sacchari de conj ugat e) having an avera%e
PRechar i e EmENqaenig, Compysiton ple fle @FEasdingogigim which comprises

100- 750 seﬁﬂeéﬂ@sawhammaﬂé}mamm an6erddresaccharide size (e.g.

| MUNOgan|)Gr BERTRERA110D A0S 20R0¥ P BEG-800, NG 3BbahE144DikER.
conprises serotype 9V (saccharl de conJ ugat e) having

an average sacchari de size % of between .
£9- 1000, GD”FBFGPQGEEOC@O@PS“MOO 80y PoRceding @l 3ddch comprises
kDa. 63. se'lfditﬁpe IBBU (sagetidride Caompamitd)i leavingf aargvepagec satichgride size

cl ai m wh ggpdét\ﬁ@éw 56021 650/ PS50 Jléoé Scf’f‘%!?@‘éh@%oo kDa.

conj ugat e) "having an average sacchar’ide size (e.g.

MA of between 50-1000, 100-750, 150-500, or 200 and

20 kDa.Tf@4im"Fh@Ogeﬁ1'¢u¢@’gI@¢ﬁiti§mc@fn90£ipr¢Q§3ﬁin@f claify which comprises
E)r eceﬁi n@rétysd TF (daicetiaridephjugete) haetiary peerd@dsaccharide size (e.g.
sacchary a [
Rl i R o s

800- 1100 or 900 and 1000 kDa. 65. The i nmunogenic

&@nposi twaninmﬁumaeni@r egupbsipncblabny wheaskdingoeipim swéch comprises
ser ot y peselSifpd 9FC ?@@éha@l@ecm\l ug@&t)eaa\m@v bR vafagRY 848 8ride size

ii‘%"?ﬁ&'%%@ oéigla 58 0031 JBEAE ADg50p5at0- & 250 and s00

140- 160 ¥48a. 66. The | mrunogeni ¢ conposition of any
preceding clai mwhich conprises serotype 22F

(&aCCharTHéemﬁiﬁﬁdm fcetorBKitRB 8N afy Pra@RingaEIsia Mt comprlses

EIDSG 11(?e WW@%aﬁ%r%%gwgg%%ma\ﬁngl%D\T‘ﬂ‘fagi%%(%ngﬂe Size (e.9.
The i mmitogéketveespBoliopi HP PP red0rig A Rikia-

whi ch conprises serotype 6A (saccharl de conj ugat e)

Vi ng alﬁwea}ﬁ% eﬁﬁ:c&hﬁﬁésﬁ%nsbfzgny (p‘?e&dlngfv\llaiﬂ'f which comprlses
bet ween 50

The' | IRCOLR € dn %Q?E?%ﬁowygéﬁgﬁ find 28y nierdge Sagonarde sizo
whi ch cdfsr Meeef beé‘é!?@”t SPE1Pq Sa@-dREY.i1598-1d6R; arfid0eand 1000 kDa.

havi ng an average saccharide size (e.g. 90 WO

2309/ OOOﬁ%Qanﬁc%g%%Ogé?rg ang)% ofVh %}eéégh%éﬁlnﬁqvh%dcompnses

%880 I(()Pasfs(go agg %amrld%gomw@e n?\terage sacc%arlde size
conposi te@n Ma) otbstwper &8 ¢ind $0ekEa, rﬁWﬂrwWQQol@ﬂ i19€<300, 120-200,
ser ot ype30518066r Mud1aBkDas nati ve saccharides. 70. The

I mrunogeni c conposition of any precedi ng cl ai mwherein
ttﬁgtf dose_l_ t he ca|osul ar sacchfarl de com ugates is
ween eamﬂ%pqgac gorgwltg)np@ apy preceding claim which comprises
serotype 22F (saccharide conjugate) having an average saccharide size
(e.g. M) of between 50 and 800 kDa, 110 and 700 kDa, 110-300, 120-200,
130-180, or 150-170 kDa.

67. The immunogenic composition of any preceding claim which comprises
serotype 6A (saccharide conjugate) having an average saccharide size
(e.g. M,,) of between 500 and 1600 kDa, or 1100 and 1540 kDa.

68. The immunogenic composition of any preceding claim which comprises
serotype 3 (saccharide conjugate) having an average saccharide size (e.g.
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1 and 3 pg of saccharide per conjugate. 71. The
I mrunogeni ¢ conposition of any preceding clai mwhich
w@orpioises conj ugates of serotypes 4, 18C andPABEPANS/057999
dosages of 3 pg of saccharide per conj ugat e. 72 The
i mrunogeni c_conposi tion of an ece cI ai m wh
conpri sé\éw)QE@H]W?@&&Qsan@ﬂOQQﬂ@)éyg‘é@nﬁo% O d 6P, 8@%@' 400, 100
14 and 28 30, dotdgssl 290 KDapg of sacchari de per
conj ugate. 73. The i mrunogeni c conpositi on of any
eced| claimwhich co | ses
PR

s@r ot ype 6,&"3%998 ICaCQPPRLOR, s aB¥ rHQe‘%g'”gf Clglgw%qh gamprises
per  corfieiRiueas. 5. P8, aniiSh afmaivg EATabdsfposi ti on of any

precedi ng cl ai mwhich conprises conjugates of

??22}12?.%9]1%’ ;i géﬂﬁ c%%oé\horgeﬁé‘r%ﬁﬁre%dlﬁg BRirffwherein the dose of
compoal (16 RATIaL RGO LB GPNSAER I PP R T AT eto: 1 and 5 g, or

conpr i sekanthe gajolispackarids: pgssennodieae sacchari des of
serotypes different fromthose conj ugat ed, such t hat

the nunbgl, pinG eH%aE&q (?sqg)n g&%y@% %aﬂ?w&hdgompnses
serotypes |s es AR or e %lf

o oS GEsRR PR %ﬁrﬁﬁ & ics30Pa OhPwig efsaccharide
further pecoougaies one or nore unconjugated or

conj ugated S pneunoni ae proteins. 77. The inmmunogenic

GRNPOSI t-h} nd Uf%pq%'”m Z&n%&tﬁ)ﬂ §1OQW 'pﬁ%%d%eclgl';n Which comprises

unconjuga g€ prote
i mmnogé?ﬁb’gét?ﬁﬁ%ﬁﬁoity@ﬁs ds 5cPBi h: 7Y dfF ane 2Rh&Ht Pspassid 2 Hg of

one or rmmacehar8e peneenjugitae proteins are selected from
Poly Histidine Triad famly (PhtX), Choline Binding

T N

ChpX t r iPBkoates Al RefYRss fHreardPhe af & Oﬁ%*ﬁél iHshg of SaCCha”de per
det oxi f icedjugpteeunol ysin (Ply), PspA, PsaA, Spl28,
Spl 01, Sp130, Sp125 and Sp133. 79 The innunogenic

nposi ti.on. according to pre | ai h :
A P rer TS GaisaR oS S5 5 Frsbetin, ﬁ""agw%&ch comprises
conposi t9opkgates st gerriyres Bhepnd/ To23fhel desagene’ Adjaudissaccharide
is a prefeecenugate. i nducer of a Thl response. 81. The
[ rmunogeni c conposition according to claim79 or 80

erein adj uvant conprij.ses one or nore cqnponents
B et od T GRTGRIEET SRS’ o SRt Ron ARG AghIc further
ol i gonucqoermrlis@se unconjugated S. pneumonlae saccharides of serotypes different
from those conjugated, such that the number of conjugated and
unconjugated saccharide serotypes is less than or equal to 23.

76. The immunogenic composition of any preceding claim which further
comprises one or more unconjugated or conjugated S pneumoniae
proteins.

77. The immunogenic composition of claim 76 which comprises one or more

unconjugated S. pneumoniae proteins.

78. The immunogenic composition of claim 76 or 77 wherein said one or more
S. pneumoniae proteins are selected from Poly Histidine Triad family
(PhtX), Choline Binding Protein family (CbpX), CbpX truncates, LytX family,
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82. The i mmunogeni ¢ conposition according to any one

of clains 79 to 81 wherein the adjuvant conprises
w@Bnoense MPL. 83. The i mmunogeni ¢ comnposi t i onPGE/ER1088/057999

79, mherein the adjuvant conprises a |iposone

carrier. The i nmmunogeni ¢ conposition of clai m 83,

wher ei n LtyF?é t%t'ﬁ?%f@%n@b% praied-yiX fupcaje thertﬂ?o@r@)e'”s 'detoxified

0. 1- 10nmpne0m@iygin (Bly3-PspAD Pdar, Spi280SHtall, 8g13&.Sp125 and Sp133.

0.4-0.6, 0.9-1.1, 0.5 0r 1 ng) phosphol i pi d (for

DOP
At e B G i RS phATUROGE oS UFPES) bRl caim which

0.5 ni dedker comprisesansadjgvant,.- 1 5, 0.075-0.75, 0.1-0.3,
or 0.125-0.25 ng (e.g. 0.2-0.3, 0.1-0.15, 0.25 or
Qo125 ”'gﬁheslhﬁﬁﬂ'loi?éﬁle ohﬁ])% A SccdriA $§tc%fnql7)3 Wl‘ﬂe@eln-lm@adjuvant

i munogent ¢ conp % (i ﬂy\e/ one l'al ms 83-

wher ei n 't AECTEE UV AN UC% ges??)réﬁe O. 5 dose)

5-60, 10-50, or 20-30 .tg (e.g. 5-15, 40-50, 10, 20,

3, 40 Olfhe59nrg&nddeﬁicdcdmiﬁt%l’tio\ﬂaédc\oﬁjlrﬂd @ clatitNee 80 wherein the

3D-MPL) . n’wﬂﬁnér!@%&‘?ﬂg 8P}n§ré:meh{s%l&ﬁeoalféfgr@%%1gfwPL® or

clainms 8 uva conpri ses

m_ dose)anén’@ﬁmoi B'Gto%i"gé’@“ Bol%y (e.g. 5-15, 40-50,

10, 20, 30, 40 or 50 g) saponin (for instance Q521).

g8®. The Tmmmmﬁyeﬁlccmiﬂohoébc@fdnﬁj & &hy YneVdiediging 79 to 81

w0 200/ H0ea R BB s P Rb e 8 B nogen ¢

conposition of claim88, wherein the adjuvant

C&Srrpr i sehe(iperundgénioicontpssliorOofcldifn, 79 whBreiR theladjdve®f comprises
or 5-6ny (RsBmeZadierd- 6, or 10-11 ng) netabolisable

oil (such as squal ene). 90. The i mmunogenic

conp03|t|on of claim 88 or 89 wherein the adjuvant

(%’rrpr i Se@e( ﬁ‘@pur@ggnlﬁ@ow@g@yomoﬁdqm 83 whegein @eBacBuvant comprises
0.9-5, Ipdr0.6rmR2-dBseyp.1{16mg, 0@-B-013-5, 02-3 0.8 5ngngd.g. 0.4-0.6,

enul si figeg.1(1s 8HoresmyERizpRiid §dr- méwﬁ‘ce' Hopaogeni c
conposition of any one of clains 88-90 wherein the

adj uvant_conprises (per 0.5 nL dose) O 5-20, 1-15,
23312 4-Te, inmgngnagen|Ce cgmposition] gf cling 8% pr @43Whgr)elrt dreopdjuvant
(such ascondppibes (e aphenlobdse)9D.025RS5,i (OB EEdA5-0.75, 0.1-0.3, or
conposi t4 pgy_ @E5W(@%% 2. 3C'Oal' 0rgs5, 8@2@& ¥hes e sH?@Io(for instance

adj uvant dose) 5-60, 1

20-30 .t % é°'5 15, 40 50 10, 20 30 40 or 50 g)

l'ipid A derivative (for instance 3D-MPL). 93. The
I8BIUNOY ETHeC intradRsyhic OsmBdsitRiny ofoBRy @he CdfatiamsB83-88 wherein the

wherein

0. 025- 2. a{éﬁﬁ/gn% rﬁﬁfr%@séﬁ%%é(@mﬁ) %TG(P 1%%56- oP'%%b ug (e.g. 5-15,

0. 125- 0.4554r] (29-30. 40 91 90 ug) [5THA Gedésivg s mgfange 5MPL).

ng) sterol (for

87. The immunogenic composition of any one of claims 83-86 wherein the
adjuvant comprises (per 0.5 mL dose) 5-60, 10-50, or 20-30 ug (e.g. 5-15,

40-50, 10, 20, 30, 40 or 50 ug) saponin (for instance QS21).

88. The immunogenic composition of claim 79, wherein the adjuvant comprises
an oil in water emulsion.
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i nstance chol esterol). 94. The i mmunogeni ¢ conposition

of any one of clains 88-93 wherein the adjuvant
wa@oopises (per 0.5 nl dose) 5-60, 10-50, or 2BCcBBOP200$/057999

(e.g. 5-15, 40-50, 10, 20, 30, 40 or 50 g) saponin

(for instance QS21). 95. The i mmunogeni ¢ conposition ,

o cl ai MMeIMMiepeNia C?'Fﬂ@"%ﬁ’mﬂ?faf?ﬁ'”b%'nﬂmeé%% thegadjagf comprises

salt andpeéi @banlAdds)i0val b,vie13,9511, ™8, ormwemgdexi 2-3, 5-6, or 10-11

CoONpPOSi tr’n@)"}né’tfab&l|s%bl@cﬁ5g§\’m?5§b(ﬁhatlé]ﬁe).adl uvant conpri ses

(per 0.5 nL dose) 100-750, 200-500, "or 300-400 .tg Al

as al um nium phosphate. 97. The i mmnogenic . .

Brposi tTiheningnurIgENin oFMeesiten @heleén B& Re 83dvhergit the adjuvant

conpri sesn(ppiges Qoey 01d nlosiege)5-060,10,10.35),0.66, 2@-501-41 or 2-3 mg

(e.g. 5-15, n4C } ; i i d A

deri vat |%§ ??gTﬁlozngtjo gﬁéﬁ@&ﬁ/%ﬁ{lép%g& %@'\I’/\g%%rf %@ Ki t

conpri sing an i Mmunogeni ¢ conposition according to any

e of Wleainpunogesic7 soraprsitionr ehanry eoapefi gaimg B&HO0 wherein the

conconi taifivant caiastisen{perl0.5 muriosep0.6a0| 0152212041887 mg (e.g.

as defi nadid B @any 20f ma! RLIRsES dlal .at&%hég%acc' ne

conprising the |nnun08en|c conmposition o one of

claims 1 to 97 and a pharmaceutically acceptabl e

é¥ci pi enthe BINVIDIROBILQORBLBONPETAEP20083f08F7I9BI88-800vhekein the

pr ocess ddpivarBEsmgised §para® § Infle d66eg &-6h, N8-800 of 2813M |8P(e.g. 5-15,
ich cq s he.

conposi totraB" 208, #5 8Par hafpt A4ghiifyl RHASEREL So-weu)

pharmaceutically acceptabl e excipient. 101. A nethod

GB3. | munitel mgmendyen@ncérosdsitagacihsty dnsecdsdaiomus@d2byherein the

Sfjr ept Otoéaﬁi_ﬁléﬁt W@Qgé& 0.8hRchdRN 0BPBRL 5 ).0811.5, 0.075-0.75, 0.1-

adm ni s in 0 Y e.,Q

the i mﬁ%g%nl'i?%g'%%o@%’ ?%‘8'n&gfd'§§nrpjy?%?{ ibgélgn%r &19$§193f§er0| (for

or vaccipEange ¢oEsiErdd. 102. The met hod of clai m 101,

wherein the human host is elderly, and the disease is

(?:42gggeofhngﬁDrhuﬁgfggﬁe%msﬂ{ongﬁ g?(}a%inbé?ofp&%ﬁﬁogg’-@ggj\/herein the

[ ( . . |

Cher ot n Ava soripivas (PO E mlofoss) oy el o5 20l (e 515

exacer batGrghd 0020, 6% PESG ) yapebinwtr Mstansh &S 1di sease

(COPD). 104. The nethod of claim 101, wherein the

Rygman hogle ihgnddb8RE coRBOsitidlEoldSRAAL wHePeiRtd 4 t i

medi a. 105.'a'slrhq %%808 RESQEOUSREAE wHefoif e ddjuvant comrises

human hdsT e saihanghiPid 408 Y4k §i sease is neningitis

and/ or bacteraem a. 106. The nethod of claim 101, 104

@6. 105 wiher iginuridgenibwamposiosd of Saimdamheredthe adjuvant comprises
(per 0.5 mL dose) 100-750, 200-500, or 300-400 pug Al as aluminium
phosphate.

97. The immunogenic composition of claim 95 or 96 wherein the adjuvant
comprises (per 0.5 mL dose) 5-60, 10-50, or 20-30 ug (e.g. 5-15, 40-50, 10,
20, 30, 40 or 50 ug) lipid A derivative (for instance 3D-MPL).

98. A vaccine kit comprising an immunogenic composition according to any one
of claims 1 to 78 and further comprising for concomitant or sequential
administration an adjuvant as defined in any of claims 80 to 97.

99. A vaccine comprising the immunogenic composition of any one of claims 1
to 97 and a pharmaceutically acceptable excipient.
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the di sease is pneunonia and/or conjunctivitis. 107.
The i nmunogeni ¢ conposition of clains 1 to 97 or

wo awees2of claim99 for wuse in the treat nentPO/EP2008/057999
preventi on of di sease caused by Streptococcus
pneunoni ae infection. 108. A use of the imunogenic
conposition of clains 1 to 97 or vaccine of claim 99
190t he rapufcass toremaifing theedaacieeadcofding tchelainr atwrdett comprises

or prevapdisph &f mixHgSBaSEMUnBYSHE cemp&iﬁﬁpbps 6H8laims 1 to 97
pneunoni a use. of .cl ai m 108,

ﬁ1 | nﬂ‘] ect i of. &09. TE% ¢

wher ei n VHE? B YEEERYCELT(HE E?re)%\@fer? ‘'of pneunoni a or

i nvasi ve pneunococcal disease (IPD) of elderly humans.

u0d. TheA usetholl off ammutiBBigon hODamheesti agdime dissasaseaused by

IS exac ' ' r o\ I ;

s oaac SRR b8 GRS YR DHRTRBRIG o o oo
claim 168"’ é’PFPt_‘f“H'ée 89%%3353 IBMYPPYINE HIYORMGH Of any ot claims
i nfant hutedsor vaganenos clgioo?P00826 PCT/ EP2008/ 057999

112. The use of claim 108 or 111 wherein the di sease

I$omeni ngt | d ; er, 1 ' n U

P2 The- 0oy .Fﬁ?‘am“’;@%’ PR R fyReLhosl Edor. and the

di sease J'¥35RdY ﬁ’gfﬂﬁraf’r 8 PNRUERENIR Of INYRBIVEG PPUTAFQgR! disease

humans. (IP). A nethod of eliciting a protective inmune

{1E)SDOSS§THerm&tﬁ6@6f Slaidg®0 N6t 102 Whefein fRHUMARATERE isSIdgly, and the
e adm p - r -

Sequont | 5 & 28eRRARER L Yo AR A GRIp BRERL S coPD).

conmposition or vaccine according to any of clains 1

t19497 anikhe(metho®obtlaim 1@, fwhersitHtrenopan hest isi infahtiend &e disease

whi ch prigbgidmEyigey be free and/or conjugated. 115. A

met hod of eliciting a protective i mune response to

i nfants _against S. pneunonia by adm ni stering the

i Runogerieccmebrp ©6 cieirad 04 0r VAt vihgeeinthe Byrpam hestdgintgnt, and the

cl ai m IdiseasAismathioditiobn@br lcadtéragma. pr ot ecti ve i mmune

response to the elderly against S. pneunonia by

i ni steering, in _conbi iQn, uenti.ally or .
o e Moo of AL 6t Bk ora TRt by Phap hgst is infant, and
vacci ne 8¢ digagseis @pednaga@ngdioneeniunctiviié  or nore S.
pneunoni ae surface proteins selected fromthe group

CRPST St infAhurlddBniBRbMpb&libd ¥r 8athP ey 8Ploy Shekinel & claifh 99 for

method of eliciting a protective I ne response t
nf ant s Usgarnp TmPal OhRIAVEMRP QLRI SRR Pheroptococaus
i mrunogeriegmesiepddeetioon or vacci ne of any preceding
claim 118. A nethod of eliciting a protective inmune
r@§po_nseA Bge thtﬁe'irﬂ&%ﬂ&%erﬁ’(g@drﬁ]ﬁ&sﬁg)gdfglaﬁnﬁ% g7 l8}’vaccine of claim
adm ni st er | ng as s%oar t? or 8'0 I ne conPonents, ,

99 in the manufacture of a medicament for the treatment or prevention of

diseases caused by Strepfococcus pneumoniae infection.

109. The use of claim 108, wherein the disease is either or both of pneumonia or
invasive pneumococcal disease (IPD) of elderly humans.

110. The use of claim 108 or 109 wherein the disease is exacerbations of
chronic obstructive pulmonary disease (COPD) of elderly humans.

111. The use of claim 108 wherein the disease is otitis media of infant humans.
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sequentially or concomtantly (i) the vaccine of any
preceding claim(ii) one or nore S. pneunoni ae

W@ opaess2@r ot ei ns sel ected fromthe group consPGI/EPZP08/057999

of the Pht X fam |y and pneunolysin. 119. The

I mmunogeni ¢ conposition of clains 1-97 or vaccine of

cidi m oglhenHse 19T admpt (S €5 1dAcwhripindbhec dinpargaisedreningitis and/or
deri ved Hactamaexbialofagdntdumanbie fol | owi ng serotypes: 4,

6B, 9V, 14, 18C, 19F, 23F, 1, 5, 7F wherein the GVC

i body - tit i nd ' . f.th .
JHocr ne st RPUS O, ST 12 R8BSR i Fymopip anaior
not si griionjupatitisyofinfprifugtanso t hat i nduced by the
Prevnar (r) vaccine in human vacci nees. 95 WD

2099/ 00%%@&?@&%{&99@%?%%&%& if?fine M dnSBWI PESR4 Sgainst Otitis

conposition of cl.al erein the ant i bpd

Ciire i MhtiieGomgusnd IesarBislsaion 35 Sentete p apRP L ppPonents.
i nf er i orseguentigdy or r@ne@aitasyly t(hean PrrBVRREENIC) CarpRasitipa ¢rnvaccine
human vageom@rsto dAlof Ehind MisNG @Rt giiCPRREA D ifdm Blaemophilus
clai m L Rhzd2fnthBraLi o hty BecdilicPohubdibd.c

i nduced agail nst serotype 6 s not significantly

inferior to that induced by the Prevnar(r) vaccine in
Hidan vakt ciatees of eRAingTaerotactivadgenine eeppssi toi iofantsf against S.
any one geuslonlanBy hdfinistdringMrer RhriutdyRnic@dm@utitioR ostyvaccine of

titre i [ serotype 9V is not significantly
ST O

i nferior I nduced by the Prevnar(r) vaccine in
human vacci nees. 123. The i mrunogeni ¢ conposition of

dang. one AMmetiiddi afeliditity 4 PR tedlize enmubd eespGVES wrthe lelolgyly against S.
titre insheaRSnAos) BEhinttMlgyin ecohtbinatioR OkedticBdifyi Grad¥nkymitantly
i nferiorg 0l AR odaflUGRthdioh e vprﬁr\’é‘g{ L5 r6Bdind'laln (i) one
human va(c)m hees A7, ﬁoneol m?unog@?n ¢ CofpoREtTON of T
any one BfMYEal RECUNI113 SURRE REPIFiINSHRelectagiram thengigyp consisting
titre i rddeeBhtXgdamitgandpramypesinll8C i s not

significantly inferior to that induced by the

Pr.evnar ( acci.ne i.n hunmgan vaccinees. 125 . Th , .
T imaodh et RS orelifl A B B HRILPE Foarcnis 10 ifants against Otits
wher ei n Meda bgveiniRistasvaythe i immunogenie «@Mpgaifig ror vaccine of any
ser ot yperd@dirigsclaiot. significantly inferior to that

i nduced by the Prevnar(r) vaccine in human vacci nees.

126. The, i nun I ¢. conposi tion of any one of clai :

T8 125 A FRTEROt Hlsin e PRRKE Ay e FEsHoER G dFe Miamts against

agai nst Qtdisompegia dIFafministering gai sereaptel gr iqefmbinegr comgonents,

t hat i ndiggaentkyly bheoromitaaty (i) th¥ aaetine of ﬁln}hphéf?étjing claim (i) one

vacci nees. Y/ e Gen IR td O isti

of cl ai fros?nl%és% égl\%ﬁ%)cl ggcr)ﬁ”zﬁré?g%s a gégréotype %ea&%uglagn&s n9

sacchar i YCOMFIGRAEANABREURRER- nyunogeni ¢ conposi ti on

of any one of clains 119-127 which conprises a

sEepot y perHAnpamoganhit ¢8meositistiet @aims 1-97 or vaccine of claim 99, which
comprises saccharide conjugates derived from at least all the following
serotypes: 4, 6B, 9V, 14, 18C, 19F, 23F, 1, 5, 7F wherein the GMC
antibody titre induced against one or more of the vaccine components 4,
6B, 9V, 14, 18C, 19F and 23F is not significantly inferior to that induced by
the Prevnar® vaccine in human vaccinees.

95



129. The i munogeni ¢ conposition of any one of clains
119-128 which conprises a serotype 19A sacchari de

w@eowprgmee. 130. The i mmunogeni ¢ conpositi on OPCEEP200$1¢57999
of clainms 119-129 which conprises a serotype 22F
s&c(:)charl_lge conj ugate. 96

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

he immunogenic composition of claim 119 wherein the GMC antibody titre
induced against serotype 4 is not significantly inferior to that induced by the
Prevnar® vaccine in human vaccinees.

The immunogenic composition of claim 119 or 120 wherein the GMC
antibody titre induced against serotype 6B is not significantly inferior to that
induced by the Prevnar® vaccine in human vaccinees.

The immunogenic composition of any one of claims 119-121, wherein the
GMC antibody titre induced against serotype 9V is not significantly inferior
to that induced by the Prevnar® vaccine in human vaccinees.

The immunogenic composition of any one of claims 119-122 wherein the
GMC antibody titre induced against serotype 14 is not significantly inferior
to that induced by the Prevnar® vaccine in human vaccinees.

The immunogenic composition of any one of claims 119-123 wherein the
GMC antibody titre induced against serotype 18C is not significantly inferior
to that induced by the Prevnar® vaccine in human vaccinees.

The immunogenic composition of any one of claims 119-124 wherein the
GMC antibody titre induced against serotype 19F is not significantly inferior
to that induced by the Prevnar® vaccine in human vaccinees.

The immunogenic composition of any one of claims 119-125 wherein the
GMC antibody titre induced against serotype 23F is not significantly inferior

to that induced by the Prevnar® vaccine in human vaccinees.

The immunogenic composition of any one of claims 119-126 which
comprises a serotype 3 saccharide conjugate.

The immunogenic composition of any one of claims 119-127 which
comprises a serotype 6A saccharide conjugate.

The immunogenic composition of any one of claims 119-128 which
comprises a serotype 19A saccharide conjugate.

The immunogenic composition of any one of claims 119-129 which
comprises a serotype 22F saccharide conjugate.
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