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WD 2009/ 000824 PCT/ EP2008/ 057997 VACCI NE Field of
the I nvention The present invention relates to an

WO pgpoowsa4 St r ept ococcus pneunoni a vacci ne. 5 PCT/EP2008/057997
Background of the Invention Children |ess than 2 years
of age do not nount an i mMmune response to nost
pol ysacchari de vacci nes, ¥8CGANRas been necessary to
render the pol ysacchari des i mrunogeni ¢ by cheni cal

Ficl®Bf tHeahié&midP® @ protein carrier. Coupling the
Th@B}e%éﬁqﬁ\V@ﬁlbtq EalatBs Darl mhHGRRESHASALRBLd &?éﬂlmdn‘ib \?"accme

protein, T- dependent antigen, confers upon t
polysaccharlde the properties of T dependency
BabKGroUAb &4 ths RivéRBosW tching, affinity maturation, and
menory induction. However, there can be issues wi t h
Chilspr desadhami styeats oh age yﬁ*@l Pela Rt | Ale IPMBNE; fpsponse to most
polfQIBcHERIE Sac@iest & ®OABE NAehORe@ssary to render the polysaccharides
pol ysacchari de-protein conjugates t0 form nultival ent
imMeNaEgRisi by emicn! cenjegatios fo pPreigis caEieR Fepelingdide palysacgharide, a
T-inGpEReEH: | Yatiden! | féerbzapﬁot%weabT%pﬁﬁ@&ﬁhéﬁﬂlgé% (EMrdrs upon the
vacci ne u3|ng f et anus toxoid the profein
polysacepaidende tseresies oh Ta deHSA Va'ﬁ@'éd'\ﬂﬂtﬁo’fype switching, affinity
mafirBtEnt @H@ﬁ%drmﬂbtﬁ“ on with (free) TT and a
pneunococcal pol éqsaccharl de-TT conj u%;at e vacci ne
f ol HeWRYRY> thess eatdle sves with reperkadmisisiration ¢fepolyggseigede-protein
corffligdtdte PNRsIRBHBHERN BﬁESIy%cM@%e'-&Sfeﬁ@é&quatt&etd fHF‘Mnrﬁultwalent
response to the PRP 20 pol ysaccharide portion of the
vaqqingsc o P §5aBrieadchiase borls rerasiedalbatia Hameritivagniuaraae type b
polyﬁcéﬁélﬁfee(rpﬁt@)(\’lﬁcéln@ udiRg Yét@&?sht%&blgga )Oé’ssﬁl'ekﬂrbfte‘rh' éﬂarltlQQNas tested
use of the sanme carrier protein ., Infect
in 3 gepFe-(a0ge gyith %@ultmszmgemmh@ﬂ f‘e(ff?e)oTTﬁﬁ‘é a pneumococcal
pol(}?ercf:hﬁ{depf'pt&)h uggfésﬂg&lrﬂﬁféliaﬁnrﬁ;u%Dét%hdérﬁsﬂﬂd?ﬁ%chedﬁlé‘e As the
protein itself "has also proven to be multifaceted.
dospgre! therPARYBOsaCCRARACEBR d¥aseiicieRaRd. ithe inemene Gesppsse Fféthe PRP
polJORBAS R\ pdHibEbf BealBNEonfRfal Vs Rhsl deSRhsbA ificating immune
resulted in a decreased response to the tetanus
interigrencerof thsapRlysasehagide. RRRSIY) via @Jealﬁl fdhe game garigr giptein (Dagan
ot SNesEctehhRAt §995); 66MYIRRIJoBN vacci nes have been
described as carrier induced epitopic suppression,
whi ¢he ie§esotf thaderierprrieinstasaee opu e hmassldgsRanseda dhe protein
itslff 1D b SE0ES B MUWﬁac@fedC af huBan Rk 8t s @bb@éﬁ that increasing
Vacci ne 17: 126 Sr 9)). This appears to result in
thecdngpee of 2 deiravalentrieianais|texoiggonjygatpressited inzg d?@feﬁﬁﬁﬁ response to
thect@fahljﬂ:arﬂép(f@gﬁn eﬁBld strepe! tiasdi@i bhsyae bf’ﬁ’l@§é7 BAEdt&!8f cdnhbination
B- cel he carrier protein "predom nate, there
Va%ﬁ@sﬁl‘%’e é’ﬁ@ﬂl@ﬁsqflbﬁéélsl a@rrgfAnqupsd @ptt@%ﬁéwra@'@méfvhlch is not fully
undEPSt8e& bt &ﬁbped‘ @ rdif r&nCH leRcexBesrhbirt 6focérlhﬁ proteln (Fattom,
pol ysacchari d However, the observed jmun
Vagginedis! 2ﬁa(\1/%99)be-5fr‘is PRERAHS it feshit in Geropetifing erJthafFe”ﬁantﬁ? B-cells

to A€ caaief pRteiR Mdes- Bel|sﬁo$t%‘€olj1é’é%¥:l@é’fﬁj%s If tRE 1BS&HE 'ﬁgthetdé?rler protein
I mmune response, and in other cases dimnishing t

Pre[dRpiNGeS, F'&Bé‘ﬁ%@ot epoygh 2uGolpredoble WPEPEG’U%WW@@Y help for the

B-cells specific to the polysaccharide. However, the observed immunological effects have
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,
we@tdmwoeseous, vacci ne formul ati on. Strept ococCRSI/EP2008/057997

pneunoni ae is a Gam posi t [ ve bact eri um responsi bl e

for nsi der abl r .
(parH ﬁ%eu?h ? Rﬁ\ﬁ'{ techR ﬁglegnﬁ %Om%alﬁgl n'élt”? ﬁvpoly(s\?gcharlde
corﬁugiatemlamea;smglehef&saanwuvmlnaforhxaftat@naem a and

ng es asso Nl saki.on

Sucﬁprg[%tog yg g[{r%(gr% ra%tl §SS|W/ h%ar(]:gedl L oiE8 g$n3|ble for

cormrtmuarbjﬂ meorbidityt dmed rhlﬁ‘talftp(pan@utadmm begoubdaydagesd)ofauainpg invasive

cisgdoeS el s b BaRRe Pal By BB st B57RRD R85 ie0 it
colenisdtions sudnasagute Sfitisvrtediaa Theratalof byeumeﬂo@callmsemboia in the US
h I C.LT t o
forggr/soﬁgﬁl()%r}%%yeaqgh{’ gée f? estan q%t %Fbl%n QBOIF)?/S& &ﬁar |U23) % ¥f cases
thlmladh to baciberesmizs earat gther mpenﬁasﬂatmns )sucﬁ'laerrmeramgatusgwth a mortality
rat%(ﬁlgwtosﬁf"?texgr?&ntﬁf pl‘?oq&%qgaa?rﬁgﬁt and the capsul e i S
e princrplé virulence deterni nant for pneunococci,
as Pheurcapsule mehcamuyateqowdh ex cbemnlrally mmead poy$amckarafe which
[

co&f%ris‘m %e%&&ﬁé s%eé sacc arl dgé kg?\té/hrée%tgég = QY é)R?t?M)%CCl and the
carzute lgdhs pnandleoarrmllemoe determrr;méfcs@eomo&@copraassﬂaatoadstda not only
pro&%@% \r}géeﬂﬁ%ressuffg%éer&fﬁ@%cfoﬁ]%hg %@rﬁe &rﬁplﬁy%ﬁy Bl?tn is itself poorly
imralhayenat BollymmhatiicmmambiTeihdérmndblvte?mtlgems$nU|cak|nngb®brocessed or
pre%gﬁtfea [—I%C%E) e%[ﬂ%sq |r§ I%% l/vﬁh ﬂéell&?h%’lgw hbwe\%%vgtr rﬂulate the

exper £i%h agai ns
imrpmmaym@rn dhrough se&ﬂ;temaie mechamam ehicioimvolges onogs-linkimg bf surface
reC%ntto sbg C%WECI]‘I c for the capsule, and the 20

Polec | on'1's serotype specific. Streptococcus
pneljmam shewnsn séneraleperigroemts that gponstectmh dgaingsinvasive pneumococci
cre IS a

cisgRE 5 ofiaften TRl e i 3 BRE pr s P b8 e, ana the
prd@ﬁlpmlssmotyp)e spezifitococcal vacci nes | Roghrmnn et al.

(19§ togoccggarg)r{&lmomaézlszﬁ15 %?o%]( 'co %C%ahgee qlf niﬁ ﬂrcéegacterlal

i ncrdence’ o erral” pneunonia int
dispaser @’rde@étlsam@dlaZB irBentl an(ﬂy@aﬁg chMisgierti Lrnleaw"&lthe Btdeéy mount poor

resggnsze%]to éﬁg%moécpccéls\/atcm‘fgs wg&gﬁ%{ %{ r{hp pJ eégﬂf%tol 42:265-270],
hemel ﬂheplhcﬂfeamdorhylpenc& ofetpnawiad:pusurpom'alrimthlaeopulatuon [Verghese and

Ber%?k%ﬁ%ﬁ%%fg?gs&lﬂ%%ﬁ%ﬂ""2[%%1 30 Brief description

gures ure nj-ugate |nnunogen|C|ty in
el derly Rhesus nonkeys (post-11 anti-PS 1gG |evels)
B3 YR PERN00 g FRNAEL) 1O, TDIPOAE B ppon of

muttipée {d\;@ym Sareptomcua paelllra@mzem aoly\sachharirje\xa)hw'ate vaccine.
conjugate in alum ni um phosphate adjuvant. The darker
bars represent the GVMC after 35 two inoculations with

Briefldesdripitoncafifjiggrase i n adj uvant C. 2 WD 2009/ 000824

R Gaf L | <A dho-
an ?J1FCD @ét ﬁé%ﬁgno enEél'{ﬁnzelos KABL S HERUBPIRUSE Il anti-ps 196
levels) Bar chart showing 11 valent conjugate |mmunogenicity in elderly Rhesus
monkeys. The lighter bars represent the GMC after two inoculations with 11 valent
conjugate in aluminium phosphate adjuvant. The darker bars represent the GMC after

two inoculations with 11 valent conjugate in adjuvant C.

2
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menory B cell frequencies) Bar chart show ng nenory B
cells for PS3 after inoculation wth the 11 val ent
w@oempogmee i n adj uvant C or al um ni um phosphat BCT/EP2008/057997
adjuvant. 5 Figure 3 PS19F i mmunogenicity in Balb/c
mce (post-111 1gGlevels) Bar chart show ng anti
pol ysacchari de 19F i mmunogenicity in Balb/C mce for
Figune 24Coajugate jrheiumogpnicitydacdiderlyldthesnd mhekeysv fdostdl anti-PS3

me%gc}r\é /'%‘Q'% grga{-lg&lflg)ol??r (%g%%ng\ygﬁ?rﬁgr%amﬁar 5‘81] lg%é Xftérnnoculatlon

witlatttel 1 padigrs @oojhgate dre ad@¥ant @nherrebgeiniuo pryosphaiﬁaddhivé?nim ce

for the 4-valent plain polysaccharides and the

4-val ent PhtD conjugates. Figure 5 Serumanti-PS 1gG
Fiméibo&ﬁﬂé\ﬁmmwﬁz{g‘erﬂ:&iwin Habwicnpicen{potAF 1§GAevéals) Bar chart
sh%@i@%ﬁﬁ&g‘l c"ﬁaPSI S rngdsr%.lé ﬁlg& @nbalb?(,z mi for grﬁ-valent plain
polgshammhzﬂ’rgjesamﬂ|th€42-h7alep5d1?i§b€pd|]agﬂie§/t osis tit res [ n Bal b/ c

m ce. 20 Figure 7 Conparison of 1gG responses induced

in young C57BI mce-post II1l inmmnisations with new
Ficane L& B822F oirmmuRGgerBaity dhaBaIb(mrmiaei (rp@st UGIg@slpwis)ss Bar chart

t

sl 5 o ditRloc 228 b FRGBERLILEERR ks Bl e pai
polgshcakrates. anﬁfrhleae HaalenblPlEDi gonjugetesane order indicated in

the right hand colum. 25 Figure 8 Protective

efficacy of PhtD and dPly protein conbination agai nst
Figwed %Fuml amtiyPSolgehiaméibody level&®hesuBanwharyshoBarg anti-22F 19G
res&larqsre in o he protective efficacy of different

acci ne co I'hations in a nonkey pneunoni a nodel. The
"dead" category includes nonkeys that woul d have died

. o) rati f e at
Figih & 28" EPoROTEBOLAGH, yfte} 17 SBHbE HIG® B lohant shoving
antiaﬁm\pn@narmag&mdsld i srie Sathis miden Bal b/c mce after
i mruni sation with 22F-PhtD or 22F- AH Pht D conj ugat es.
3 WO 2009/ 000824 PCT/ EP2008/ 057997 Figure 10
Figaret®Qanoparisyai 0f tigGy pespbnseeunducedt dh ydald €578 imice-post il
p C [ ).an
mr“'uﬁ‘rasa?eﬂ% ]Sl?'télln Hew aaglﬂl\;é?:l 3 #WEItP?])@gEPgﬁ?% c%ﬂ#pfgﬁg Ib& r%%ponses
md%dad:’htnDyOLElgFCQZlB‘E nite Riftet eomuoisatiaramitbt 13 &aleat conjugate vaccine
n I
forr%pn%{tjéﬁie@a ffev,\dehtha??Hv%h% B‘L% ﬂ()]aargéazésin@l(te%l %{ﬁ% ofr(ﬁ)%r |9€M:£}gg in the right
harahtalloodi es agai nst serotype 3 polysaccharide. Figure
12 Protection against |lethal challenge with S
pneunoni ae strain 1/57 followwng 210 inmunisation with
Figeine B Rnote gtiare siffieacynafURt tBaen dodiPhyi priotedm tciobdiin atio reggainsit type 19F

Iun%eéat)x&%tign in Rhesus monkeys Bar chart showing the protective efficacy of
different vaccine combinations in a monkey pneumonia model. The “dead” category

includes monkeys that would have died but for the administration of antibiotic treatment.

Figure 9 Serum anti-PhtD IgG response Bar chart showing anti PhtD IgG response in
Balb/c mice after immunisation with 22F-PhtD or 22F-AH-PhtD conjugates.
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pol ysaccharide. Figure 13 OQpsonophagocytic titres
agai nst serotype 19A in old C57 black mce imunised
wowaob/omsks i val ent conj ugate vacci nes. 15 Fi gur BCTI/#P2008/057997
Opsonophagocytic titres agai nst serotype 22F in old
. I le: i ' Wit h i.yal onj e ,
Fiitd 18] 36tBubl ad B8 MhbdnBHodcal Hnallend I HHgD ©Protection
agaestoypepe pAdduin ococBallchAkenge de micemafter srechunisttion Rith 22F-PhtD or 22F-
AHqﬁ%bivalent conj ugate vaccines. Bar 2 - 11V + 19A-dPly
gnbs’ + 22F-PhtD 0. 1g/501; bar 4 - 11V + 19A-dPly gnbs
+ 22F-PhtD-E 0.19g/501; bar 6 2 - 11V + 19A-DT + 22F-PD
. A4 201 . Fi . yLi ifre ' ,
g TR 4t By SHORRIRLARY S 149 898 o rroning
immurisatioal with PbdDjangapassivacioinmessatibn guitheadtibodies against serotype 3
é)rpdgagocyti c titres against serotype 19A in guinea
imuni sed with nultival ent conjugate vaccines.
30 Figure 18 Opsonophagocytic titres agai nst serotype
. n | | | . .en . .
ol o A0S B8 BB ARG B S AR g g o
imrag@saton withr Gthyp endOpeassive Baintunisatipe eviihmemtitiodied agdinst serotype 1
po@%##k% ent conjugate vaccines. 35 4 WO 2009/ 000824
08/ 057997 Figure 20 Opsonophagocytic titres
agai nst serotype 22F in Balb/c mce i nmmunised with
: tl ' fe ccines. Fi e , ,
L GO, BUBCEATRS, SO 1 fn i, Cag ok i
immumiged withumgiacilanit tbnjugatervacainesl ent conj ugat e vacci nes.
Fi gure 22 Opsonophagocytic titres agai nst serotype 22F
in OF1 mce inmunised with nmultival ent conjugate
Figuse c1heQpsohOplDEscyliqtitres ajaindiesdrntypat 22 imheldpCégehtack mice
mrhQNESH LD RURAIF SofllodTTHORGEN © conposi t i on
conpri sing rept 6coccus ~pheuioni ae capsul ar
sacchari de conjugates from serotypes 19A and 19F
. r.el A r e . . .
FiglE 18] Fosbpidiog PR Hckthst SeubRrfdeCh BIOK TP IiinGRiged win
mutt@aleheconjurgateevaccinks cBaris - 1€ ectorddPip ghbsi+a22R-Bxtdi @1 @g80ul; bar

2-8 of the S. pneu [ ul 15 sacchari d e
4 oY GGty 6ot ernBD-Frb KR & o | GhERAYD fig 22F-PD
0.1,g@popdes capsul ar pol ysaccharides and ol i gosacchari des
derivable fromthe capsul ar pol ysaccharide. An
ol i gosaccharide contains at |east 4 sugar residues.
Figli€ 1680 f8on6MHdeafticEtitAiRth 4ehyRe I RlBalb/e rfice immunised with

capsul ar saccharide covalently
multivalent conjugate vaccines.

polys 2
I'gs

Figure 17 Opsonophagocytic titres against serotype 19A in guinea pigs immunised with

multivalent conjugate vaccines.

Figure 18 Opsonophagocytic titres against serotype 22F in guinea pigs immunised with

multivalent conjugate vaccines.

Figure 19 Opsonophagocytic titres against serotype 19A in Balb/c mice immunised with

multivalent conjugate vaccines.
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20 bonded to a carrier protein. For the purposes of

this invention, "inmmunizing a hunman host agai nst
wezx@emoisat i ons of COPD' or "treatment or prevPOI/EPW0®O57997

exacer bations of COPD" or "reduction in severity of
s B AGRERBIGEDE, L Sk SoBu B hMhR P AR R i
muitiedieot camjugate veecimesf 0.1, 0.5, 1, 2, 5, 10, 20% or

nore), for instance within a patient group inmunized

with the conpositions or vaccines of the invention.
Figline Z1e®n$dmphaagdcailc tivebdainsicsanotgse H8Atier®R1 miceimmunised with

h r t|v ed either by genetic nmutation, by

n“mﬂgﬁp ﬁ#? %gor by conjugation. Suitable

bacterlal tox0|ds include 30 tetanus toxoid,
Flggfr 25 éoano oc tlc ﬁést gﬁgl %U% ?t?%%SZZEfqﬁLCEIEeL%?e |mmun|sed with
muﬁWb&hthﬂm@aEE&WCMescrlbed whi ch | ower the tOXICIty of

pneunol ysin (WD 90/ 06951, WD 99/03884). Simlarly,

genetic nutations of diphtheria toxin which [ower its
Descriptiort of thednkendiom (see bel ow). Cenetically detoxified

anal ogues of diphtheria toxin include CRML97 and
Th%tpﬁféﬁenhhnt"ﬁrr‘ltt%‘ RAeXiges B8 dMMHNagenic pogPagition gampesing Streptococcus
pnéuBerBac ddpsuldBsacdb@dd8 2ahjugates 1Sn Sefityhe8 DA LRMIG/wherem 19A is

corﬁ&’éh‘téd)?ﬁ & cgl‘PlEFTth)ftelﬁ Michds BRrSeddcoriaPokBia i 198 |s conjugated to a

carigipatet SR G sP Ot BT BB, St P OrgBS < eBRiEShpe capsuler

sagsPaidrsaate goniagated ghemetain Be i nfected by the
nont oxi geni ¢ phase 0197t ox- created by

I I t t
Th%‘ é%?ﬁgg%gﬁag %c[(?%'\gﬁ:édlﬁaﬁﬁlé‘ss bac’pélgllgaruélgystf\xgéﬂa%l@gé %89’ ollgosaccharldes
e

derpa! fsomibe capsillacRItYSTChRBIR IAD @Jw@wma@%ﬁr@onﬁ@né@meas 4 sugar
resYt‘ﬁl'eg hth@&rhb oLkt ré‘ﬁﬁ'c%n%@ét‘eﬂ rBte @i d f:%f gIafr %Q&Hahd@)éovalently

a single base change in thé structural ene. This
bondedds atcarrier grefeinne t o gl ut ami ne change of amino aC|d
at position 52 which nakes fragnent A unable to bind
NAD and t herefore non-toxic (Pappenhei mer 1977, Ann
FoRee, puBpaszisesh thid Ghvemle® 4immkapipingl a hépph inedt agalnst exacerbations of

OEW'&%MBFH or'Y!rQ\VéNHbﬁ’ bPQ%acé&%Euo&@@@COPBﬁgr &84 ctiorth severity of

P aABIAATS . T B PHEHIIPLL AonGs QbR R SkaceTbations

(fOlt ipstenersa sgasictorf hegteraf 0.1.10.9.51, Redurit0, 28%t ortmherg). ieniestance within a
patiint U IMARIZBE Witk itit cHEERERIDAE or TaucireX @ tHednveh@én.and

19F may be conj ugat ed to tetanus toxoid and tetanus

xoid; ., 15 di erl and dipht heri.a toxojid: .

el B i A Fn PP e Rt falel Sthér by genetic

mute&“bﬁ,nb& dhexidal t@@dnéhtpdsﬂ bﬁrcbﬁjug@ﬁfﬁhl CBwttaBIbabb,tSertaﬂJ)(@itdIHs include

neu

et Erap; AirpliEHa doti: pafisHdorafopetena) iysins o pneumolysin.

Mutaisns dofabdeurﬁlﬁ{wuﬁ)?(PIﬁI phid aydea tjes@mbdd ankicpniewap! tiei wxicity of

oryeysn TBABBRERT WL hpotli SiEliapfelamiiofs of dpnnera

toxineliBhiSoenigi tdxicity2 SrepHIHMWMD(s¥S lbelow) dGém@l@bWEdétaxifiéI}( ahglogues of

I ively. The .
ainfloeEA SR G SV T A R dant PaebRe o a 4308017, US
5,843,7112U% 5500,823; TandduS, 5814,012: CRM197 is a non-toxic form of the

diphtheria toxin but is immunologically indistinguishable from the diphtheria toxin.

5
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3, 3-40r 2, 3, 4, 5 6, 7 or 8 capsular saccharide
conjugates in which protein Dis the carrier protein.
wao-009emepl e, saccharide fromserotype 1, 3, 4PCHEPBAS/057997
6B, 7F, 9V, 14, 18C, 19A, 19F, 22F or 23F |s
con ugated to roteln D. For exanp
§7 5. @'odup@ §2dl@rhthgrla§ mfgecjreq),byzthegmongmg?nlcﬁphqseo[m97tox-
cre%te%ial%ﬁh%b%{]ﬁﬁ@ﬁﬁj%eﬁéﬁmﬁ@rﬁ@i&%@n% cé’r§ nebhage bS@chida et al

F are

Na%%%?@@&yoﬁﬁ?& %?)31 oI h§n¢6wﬁ%|pﬁ%tﬁm haga fengame sxolecular

wefg'hpﬁ% fﬁe élﬁiﬂﬁérlasféﬁ(wbm%ﬁfels /B85 |3by & sﬁfi@‘ﬂs ﬂase(ljcr%@gei’n gh% structural

gergezﬁ'hlsllegﬁg tQ?ﬁFg'ygh%ﬁ@ ghﬂafsmsr@asge 3’f AFHNO §G'd6§‘i pagitigAH2 which
maﬁ& frg’grﬁ&q AYEnatﬁe &ﬂgn(gXADZarﬂﬂ‘Heﬁe@ore%oﬁﬂgx@ app%nl@é?ﬁiler 1977, Ann

Re>4= %zﬁ@hem 464 ng% B?PPU‘A' dpliesand fr”&ﬁ%f"ﬁ%ta'd\/lﬁff@'%@y %ept 1983
p5@p§b 7F, 5 and 9V, 5 and 14, 5 and 22F, 5 and 23F, 6A

and gB, 6A and 7F, 6A and 9V, 6A and 14, 6A and 22F,

6A and 23F, 6B and 7F, 6B and 9V, 6B and 14, 6B and
Th@ Bfst ab® satshd2Bdcterial boxaltd Bd% bd fheasaimd 4r differenndVBfe, thé First and

d 14 22F d 23F, 14 _ 35 and .
Se%’ﬁg bafff’”ﬁﬁﬁ’xﬁ F—' oF dg‘%eerﬁn@ '%Eaﬁ%ag YUBed dffigrent amino acid
sequeatei n D. 6 WD 2009/ 000824 PCT/ EP2008/ 057997 In an
enbodi ment, saccharides fromat |east serotypes 1, 3
and 4; 1, 3 and 5; 1, 3 and 6A; 1, 3 and 6B; 1, 3 and
For75)‘<arflple,31MdanﬂV19l'-1,ma3'dBéld:oﬁjﬂagat3d t4 tatachug Foxcid aﬁd&@tﬁn% toxoid;
4 and 9V;. 3

dipﬁfheéa gﬁgoigcghqsdlghthgﬁﬁ t_PZEb'ds Crgﬁ@?mangvcﬁgm@# pngHHwasm and
pnéh#nolysﬁn t@Mna@ttbxbfbi arid d'@hthérlamd(oﬁ t&anés tdxoRinghd7ERMAI7; tetanus

tox9||g arg({/ pgﬁam? AYS'”5 d5 piﬂt_her@ 0§Ré4§'21d t%tlangré t%xomz;1 F(Silp%t{}éréq] dox0|d and
CRMH 9dr eiphthifial gaxortlatdpngamadlgsin CRMIS7 and esthad tarsit, CRM197 and

. hal f. or | ess hal f or a no of the ca | ar -
anffetinaioal ° Chlfbgadss ShelubSfy, Petontihogan: s toxoid
pnemngigsn nd dipbihetid €oxolaly ©Nprieumatysir andwcawuta@lressp@cmly. 10

carrier protein. For exanple, in a 10 valent S.
They fenHprgeals cramosiien obthednventien cantains Life 2cla gul2a, 3-5, 4-5, 2-4, 2-
3, sacehar3, dess, fer Gnaros fcéﬁgmtsaaemammjl@e%sqanmm@abeﬁbm ® is the
camBOhBidh. @ E%mﬁéaég% ﬁarde'f i sard Fi:‘;v 195t4% 6ﬁn8§”ﬂﬂ'9@e14 18C,
&4

vac ar sac a ro
1945 ¥ e P25 prZ%r&t%Pawa Pt S cRamR LB 2 Top B grs 06, 4.5
2-4eR&nPHeor 2,18, 4, 3.20, Vadréhsacghariqesesetestaddeony saseoties 1.23, 43 5, 6A, 6B,
7F AV, 940186, WA, tibe, Tesid 287 sacohjagatdeso prowin O f f er ent

serotypes 15 are conjugated to protel n D. For exarrpl e

in a 13 valent S. pneunoni ae vacci

In 3t ehedimgps sPashagides Ham afdeast ﬁ%rﬁ’utyzﬂ’ieﬁﬂe%"é’n% E%?‘bf‘ bé&d 5 1 and
6Aat ent6B; ugm éd1 and BY ot endch14.1 &t 22Fe Xaamol 28F, Brand 414 and 5, 3 and
6AVRLRABBS3 aﬁGG’F”BréhéI@W@%UW% 3andP2F43 and 28FO4 afd 8f 4 and 6A, 4

and B £3RFYERS 0n385RARLAG 4 LHAD! ALRIOAE. SELEEAPERAREE. 5 ang

7F,C§°2%% egm}ag A Prand 24E. 523nd§3F46A@nd@’B®§A-pngf7Ft fA and 9V, 6A and
14,dApsnd 22F, SAcarhizadr6B ahr G, 6B fahe 199N 6B 20d Jér 6B ype 82868 and 23F,
7F @RBIoVIaE @ddtQ, P Qh&bbF, D/F 54 2@1691}34;@ 14, "Q\ﬁari'oG224=a|9§’/n§nd 23F, 14

anE AR R SRCEUBE o cohivitedio Taief Bhes o o "

conjugated to protein D. For exanple, in a 17 val ent
S. pneunoni ae vaccine, 2, 3, 4, 5, 6,

6



10

15

20

25

30

35

7 or 8 of the capsul ar saccharides fromdifferent
serotypes are conjugated to protein D. For exanpl e,
WO p008/0dB24/al ent S. pneunoni ae vacci ne, 2, 3, 4PCHEPB)8/057997
7, 8 or 9 of the capsular 25 saccharides from
dlfferent serotypes are conjugated to protein D
In % gmbrdimenh sgcalwrideg frent atdeagireirtiasak d/artind, 3 2”d§ 1,3 and
6A41, Hand6Bi71, Bamdt 78 13 adk9¢ahSudrar 14 &8¢ dheandi He S, #ranh5; 3, 4 and

7Fs T4 X ELOV. S Ny PEY, B HCANIUGAAb\E Q. B HELI A P7F and 9v 5, 7F

ero onj u
QB Y disofdl s aa?é 3,88 HATE gt 05 P g rP 5 14: 4,
5. BfBodll fieht’T. Paaddfr.di. PY asd 1gneitndni’hed\s art irhArafeonjugated to
prot@mpugat es of 19A and 19F, the |mTunogen| C
conmposi tion further conprises conjugates of S
In %Hgggg&i%gﬂt? %?fghﬁiqﬁsn@(éﬁ hr"?‘z;l %ggadmlpgﬁy tcgvtgeléépsﬁlgg saccharide
Corr'hmahmnﬁea@ntsiam'mld@geomjoagwe@om)ﬁf theAnventon  gpntainggotein D as
cartibe plofgitl g eddatpl) P @S10 vaIBnif 81 pMRImdEvaR®, 2, 3, 4 or 5 of the

ca r or exampile,
U SOBERGR iy ST g 3?5%”&@%&%3%% 2o xame

in pc) EHos) @W’Q%V%‘??% rihg faPsyl %rng%“??h@”des from
diffpreatirenotaeess ace tanjugetedoty uyeities Dof Fa0Axample.l 3, a thealent S.

pnéimHIAY eaicheC 2MBOS1 3 b0 of thet dpkuIEP BRIChSGFesCRdth B serotypes

97‘{'9 %&%ﬁg{%@%@% %%Eg%rgﬁ 5@[1%0?\?5 énqesg g&r%urﬁmlge ¥§§Ine 2,3,4,5
or & ghiihe; GsRsyler @chﬁ&?ﬁérrﬂ”hé'ﬁ?&é‘é pRIPl yél@S é‘@n?%”@&aéeéj tgspratgiy D. For
examule,1BFa 14 elentm®ummgemooiacovgeoiset Lo, fAurg, iteor 7 of the capsular

sa&ﬂgﬁ’déssﬁ&n mr&ﬁaée‘?& s Se I@e @%F}ﬁ@l ﬁbr example ina 15

valtirgpg ﬂ”ﬁ‘“@ﬁ”’gﬁﬁ’g%‘f NG r?t‘ g 4 658 gaodl t?f%rﬁe P%os’glar ﬁ(é(hhr%lﬂ?s Qom different
serolpeh At ¢ ronitsAiedgiRt @@t%'? [19'739raﬁ>é?”1@13? in @014 walent S. pneumoniae
vadcinal 20 @edi &, 6oTparss tof te tapduleersacomgpidies dont difffersydtsesotypes are

corgl%;a%d R)n&r féﬁpbaleorcék@ﬁ@@rm a J2GARAT Sd&%u%won?be \f]accﬁe, 5A 4,5, 6,

7 Oy r%f tF%&SB%‘H & ?fH‘?F e Q%@feﬁ‘é 38?°¥fpl‘?8 i é%H?ated to protein D.
Foyj W@mi@ o a8l valexd Sp preyenonizgysasce, 2at dhar b.de Sxeitd ¢fdhe capsular
sadchpiidesn@drh Wiftpentugadteehs, arshenRigatdd® Srairh @t IFdesxamge, in a 19

valém §e;5rse\[l%n‘;a[?c\mc€fnel §a§t? tery SRl YPEe 1Rl ¢ sular saccharides from

mh
BARE RIS AL FoPMITEY £ ariio bt PPERely. e Sariiies cppluoated to
proteirt D araiselecied fronotheg Yroutisfdeserdred abovet ypes (23v). In
one enbodi nent there are 10, 11, 12, 13, 14 or 15
in &% brBb&iftont, 37 bOLYHLE o Br@ s S SIRGHITEM e ' °19A and 19F,
invention, the vaccine nay conprise conj ug e -
theplﬁ@ulmgeale @Htp@ﬁ'éwm derthea eomprisespenjedates i Sppaeumerniae capsular
saASH r4 %squq; I19B3 320 the total nunber of
sacchar i de serotypes 'S Iess than or equal to 23. For
exanple, the invention may conprise 10 conjugated
In aﬁ’?fe%}S&%nﬁﬁﬁj a&&t. &P8) Hr%l}r%:e?ea&é‘c*&ﬁéﬁd%eéoﬂdd%ié} of 19A and 19F,
"ar mann e vacci ne nmay conprise , , 13,
thellmrmrnogemcm@mp@attlerd ferttes leamipdess cenidgates ofl &, paeymeniae capsular
sacz:n%ﬁ' ept4| B/,'7FUP9°{H ygated spcecharides. 25 In one
ment tival ent pneunococcal vaccine of the
I nvention vv|II be selected fromthe follow ng
serotypes 1, 2, 3, 4, 5, 6A 6B, 7F, 8, 9N, 9V, 10A,
11A, 12F, 14, 15,
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17F, 18C, 19A, 19F, 20, 22F, 23F and 33F, although it

is appreciated that one or two other serotypes could
Wwheoosised t ut ed depending on the age of the reRCPERIWS/057997

rece|V|ng the vaccine and the geographlcal | ocati on

In an §n‘§P ||r1n%nY C%dgf%n | éa;?rzeldge nr%e %h_?e)r‘fjde conjugaPes of 19A and 19F,
theplmnywwgemarood&msmomrﬁmrﬁmr@bymﬂseslcomugﬁes 68S. piéym@\ae capsular
saccﬁgn&% §§F Clgzﬁ./%t(?%lzvacm ne may al so

sag arl d Serotype '3 or 19A. A 12 or
13-val ent paedl atric (| nfant) vaccine nmay al so incl ude

0} R AT S AL S AR BB O v
theomn&AnchdlcmﬁqpoemodgmrwnGtoﬁwbﬁsesmorﬁwgaieﬂjotLS‘ poeur&@ﬁae capsular
sac%ﬂgrlcil?e%1 %r42§ &\? 3%%&;%?\/ 13 val ent el derly

aléent formulation 8
V\D 2009/ 000824 PCT/ EP2008/ 057997 suppl enented with

[ F
In 5 ggkég%segg‘?@aa&g cﬁ%ﬁé gneszozé;e a&%&%ﬁd %i tesé 1%6\ and 19F,
the0|mn1l21égamd @atposition Tdrtheen dofPAsesocorfjigaes oQSFpneLAndmiae capsular
sadf b PACH S10 BV ACChNGL TR I AEAOREDe 10 val ent
of mul"at'i"on’ descrr bed “above ["enménted with
serotypes 3, 6A, 19A and 22F; serotypes 6A, 8, 19A and
Ty;ﬂé’aﬂy tg% %?Fe%?dgggélsﬁﬁfieuﬁiaé%c@Bdofaig pr@s%rnggrwﬁﬁﬁonﬁﬁlll comprise
sero
Ca%Sé'laét ?ﬁﬁ@ﬁa@e P@Wer‘.ﬁg/ﬁplﬁﬁﬁﬁa'ﬁ@FO”J§@@t6fj)yp\é‘§erS'” 1@ spggharides are
derRd o at $e%{s@'iéfp§($ro§/ e@fﬁf SSpnéﬁrﬂo@gE THRI UINMRE f B. fumoniae
12F and 22F; or seroﬁﬁp 15 and 22F. The
Ca%lﬁﬁoﬁcﬁh%weﬁ fFahneing rfé)nf"ﬁﬁfﬁf‘lt Lﬁ%@y%péﬂﬁl yp» valences) to 23

duﬁ‘é%@B&bty%@é} (2133/2: We6hd ERBbdIkRNERERE XiReR), 11, 42, 13, 18Br 15 different
4 19F and 23F (optional 'y conjugated).

serplypgs.f (gqur}q)gier egbwgitiant At thefnveRton. ARRYAGCH MY ¢umRiiseppnjugated
S. pAGHAGHAE Qa@%h&%%nd Qﬁédnﬁl’@l@kédyscﬁﬁﬁdhﬂﬂﬁ&déa@hgndes Optionally,
su

I ncluded, for exanple ca ar saccharides derived
thef ok NE BPBE ghogacchari sezfotyges sHessy thangyy equahto g cFon gxample, the

mvérﬁl%na'ﬁé'_y cérﬁpr%efWéd?ﬁ!’ga@éﬁ’éﬁbﬁﬁéﬁ afd 13 DRcdMiRMd &lechaides. In a

| east 12 13 _saccharide antigens are |nc uded, for
S'”’é'ﬁ%\ﬁﬁ‘r‘@era t%&%‘icﬁ@ Ray C@'Bﬁfﬁq Y2 §’ul1ér°r1§ coRjugRtad gpsgharides
an@@?'MedOfg&m %%b@étb(l@@suﬂoonfﬁgat%d s%ccl'%de@B 7F, 9V, 14,
18C, 19A, 19F and 23 or capsul ar saccharides derived
fromserotypes 1, 3, 4, 5, 6B, 7F, 9V, 14, 18C, 19A
In drtFembadihieitAe ﬁﬁlﬁwa@nf &%ﬂﬂ%cﬁé’é&l b%cm%a&‘%@fn'vg@tlon WI|| be selected

antigens, for exanple 23 val ent (such ser ot P
from the Tollpwing sesefypes=!. & 3.gN5. 64 6B, 81@N 91/2#0A1i A11§F 14, 15,
178, 7f8C,18fA, 198A20190F, 3% and 35, @%u%ﬁ'q i33pbrechi€d 8la®ne or two

contenpl at ed by the invention. he i mmunogeni c
othgb RPEYPES SAVIE DSt %SHP@&WGPWOQM‘N% a@%r?ﬁn“les%'piﬂnéf Qaefying the

vadainePERhd ftﬁ@rgeo ARBNIdcHforl WhEHE M2 QadHRE Wil %e &ﬁmmstered For
0594610 Fi Haenophi l us influenzae is a

exaaR|8 o8 |19‘é/agf‘b}§"1‘ﬁc§‘r?| BRY 6PTPTIEE Prlvgagchayidigs fog E‘?@B@ﬁ% 1,4, 5, 68,

7F] g et as, hew ang Pomn Anhetvdigilvdeting mayhdiso |HEIQH@|sBcdh%r|ées from
St r'epf ococcus pneum)nl ae vaccine Wl | "provide

el
serglyPprio?et- oft 1Z5ralayait PAgdabisHINfand) YW!”@éﬂ%ﬁ@lso Include the 11
valél‘ﬁI fatnftlatinl &b&aiﬁﬁ‘@' SactiHdeUtdin %érogJ e'—(ﬁ%@@bleﬁl@ﬁied Wlth serotypes

present

GA@QQ r1§7ag§orp€§%aréq 1)2,%5 cp:rqggga%g?iﬁo?reéﬁoanq he or 19A and 15 or 22F and 15,

whereas a 13-valent elderly vaccine may include the 10 or 11 valent formulation
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saccharides. |In another aspect, protein D could be
present in the vaccine conposition as a free protein.

WO p00a/0b0ses her aspect, protein D is present bot PCHEPA08/057997
carrier protein and as free protein. Protein D may be

suntgiREs dih efoyditd RiP2Ecs 8ha 33 2ot 6 ARTTBL oPB ang 10n. or 8

and82f ard2Fiaad 15 ot ¢2Manhdn 9Ahe 12fFegralr 22Fy 00ﬂ5ehd§ 19A, or 15 and 22F.

f ,

A EEEEHR, biRevie i BB Toduedane 10 3pBs Rty Bfpripeo above
supdgreerited pml’dnt eerntylbemsﬁ,; %sd)QA&eamﬂr 22lenseratypbs &\, (§,01%A rand 22F;
s BRE1DE 208 058" §780hed BASTS JOR AR, S50, 1PY L Jon
22Iafsem<aiypese3 ‘pﬁFoﬂéAmrrda@/ZFacs'erc&;qoesa} r1|5er19A@mdrﬁﬁFe semyrpes 3, 6A, 8
on 255 SRR 50, 13- 100 000 SORTRAL DL e B oo

exanpl e, ser ot ypes 3 angl 4 may be conjugated t o the
SSRGSl L BrBoRie ol SpSOIF SBBLEFULE Qlyeo rom
serobpes ér 405, @B i7R, 9Vn14)rﬂ60eﬂ96dnanBF (optiemaly corgugated). In a further
emgoélfn%ef wtrhgﬁgfe%ﬂgﬁl ?Ee%s él%gg(%régﬁ%q ec(bﬁtlgr%ﬁ%?%gated) are
incluided,ifer emnmlepapsmiartsecmahﬁes deriveddtoet sldarebjpeé 1t Bed, a8, 7F, 9V,
14C78&1 8 n8tﬂF” |#%yfu§h§.e%%88.% 504 oPrﬂr?é“Wéhﬁ‘o% Cai?ﬂéé‘éta{z or 13

'sacchari ion o
sa(tcherldm\eemgerm mantlucﬂe@bnﬁo}t%mxﬂb 199Wanuye bma;zomrmgimedapsular

r [ e e r
saécﬂaﬁde%gd;)eﬁlg?i rof s%‘f(ﬁilﬁbﬁ P%TH %b?y?ﬁ%%\gﬁmh%% ‘%EPE and 23F
or ®nsuﬁhsﬁmcham®m@we@hbm5érmpmt K6 Hatsx@B:,LWFa:gr\/yw i@k 19A, 19F,

escr d 8 / O 0X. e
22%@3&% ys?lw%g%fg%% %%‘o‘@'"rlb% %X}gggg’ 1504 qle 92%) oai‘lélh (%uch as
serptypeeiln2, & 61 €8.57R, BaONN8Y, 194, U$Ad12Fn 1t4ha35 Cloh} U8@t B, 19F, 20,

f | peent [ The carrier
Zzﬁrzg?eﬁqu c)ﬁf%rég[%eggm%mg)nagg%fggmrr%ﬁ}é\%\g “The s. pneunoni ae

capsul ar saccharl des 15 in the conjugates present in

Thé Wﬁ %?cg%lr]nﬁesq ?C{FP &P we't ;%ggepngllrglﬁeﬁlﬂg?r# g?g%EFI%e%P%I{g?%I% % FF;/D) from
Ha(arﬁbpi):/uprmﬁwman (s‘eeaeggelﬁl? 95846 fuBipd). prasrmepngus tfleerezak.is a key

ca%é%ﬁ\ﬁ% ggjépgm;éﬁﬂltlg%gjlé; Laanfc)jhthg @%%%%?g@%%%@;%%%g@% including

thiD9Potein id 00 Giriedioxabeduy Nm@h’:m:@emﬂ@mewdii rolide e lével ofAProtection

iy ol e ARE R ol I R Bopd AR T 740740

(20R6}1)D) In Boe aspadplREY) i psdsent jpsod eanrier gretego Mposed oofmore of the

— f P o
sa%ﬁ%@espﬁF%BgtEgg an%:{egg %gﬁéﬁutgg%tﬁd bg 8?éseﬁt R th$ gé(gme%ﬁ)osmon as
a fildlet pkotejn. Pimt AfURhePhsiB#cA, protetrBD s pFéhieBY Both Rist Dtdrier protein and as

P P t d ) i.n
o iSsh, TRAE QIR w0 romen
(WOB§56\?>601) erlm adigrthes easpbor peotaimpb eis WIedsrd &334 )carks phateire for the
. S p e |
maLd;rllﬁftggﬁweasa%égﬁLHes fogt egﬂﬁleaééa%h Q\for( ?n%%t ?‘gheet ¥ac%F1'f\ s s may be
corgageted tosproted Br Imibiseaspiestt prtaie Dtma;aalsorbe |pfe(sg)1t agidéeoprotein.
coiled coil regions of such polypeptides. A histidine
triad notif is the portion of polypeptide that has the
The vaccine of the present invention comprises two or more different types of carrier

protein. Each type of carrier protein may act as carrier for more than one saccharide,
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sequence HxxHxH where His histidine and x is an am no
acid other than histidine. A 30 coiled coil region is
wa@ 200090024 predi cted by "Coil s" al gorithm LupusPCHERL0&D57997
(1991) Science 252; 1162-1164. In an enbodi nent the
whlr(,rtD tsg?&]h rlgégﬁ{an?%tg ngeﬂggfd%ngenggﬁr ed%mgnll Stsl(la %ﬁ n:%jalp may be
corjugaedmdhesamge dahéer @rotelapdﬂthef tca@&esatneonuleanlelsf eaceert prgtein or to

ﬁ?ren?}ng %ﬁ%ts o%the %am gerrlgreorsm genﬁgtneg aoger??/verh’etr\?%t?{ m(}re different

sagzhamaasemby bad:snjugated no thee samadasieqpetae, dithat ta thermanes molecule

) %1 to a
of Ca”“‘% G’?&S'ﬁ‘e"d n%g'ﬁge” m%%tc}"%g)toﬂhaeésgghet gar%%ﬁg@oog/ 000824
PCT/ EP2008/ 057997 sequence - the intra-triad
Ange%ﬁ?gqocgb V}z% nb’m8§ Qostwﬁgr sac%fwarY(\ﬁg Ogée%r%tg?n Ctgé t |5nmunogen|c
coreplfaﬂrttdnyofotheamvdarmaetap%rt fBoror19A end 1168 meynble capfyigates] td a carrier
' t h [.O
profi FRRPRH e e BB ot GieRE el T el aalsr. FBgment ¢
of &t t Ritbe@htBEher Rt &usfonk |(pdriagarty thoed descrivet hn Y@ 01/98334 and
' f am n id . ,
W B0 P SRS st TR oo R RSl hipts syt protin
carfbts tpatotay e asedl in thmucogeyites df tlagimeentonds pfékentpd beleivn
(e.g. fragnments as described above or polypeptides
conprising at |east 15 or 20 contiguous am no acids
Thé cameaprotain panjugatedtosaguanuerei of (NS QB LirdBiaeSEQsUIEr $dosharides
: : . 9299
in tﬁacgr.'ruug%gg R}??%%}%tﬁﬁ tr\gl&%%n&%%glé:%?ﬁgoé Por{\gcgf th%,nvént}go% is %ptlonally a
meeibiecidf i thg mulyhls’nmmeetrlaesfpmﬂse(thOp@f.mm ffragrriecmts ®aifdsion proteins
the?éganh@CFLhQASFﬂféerEn%D &r E\ﬁ ?o?égsg’ nge[y \peoéﬁgazrﬁﬁodgmd sequence
particul ar e’'term™P PR Ed her el A e
shdring &09b,185% ragh 95 /atI8% 8% hr 1002 sdegitind witb exsesperce disclosed in
I th t
chbgﬁgﬁ‘ﬁg or Wt‘? B}%Pgé?é* éég JwtrJ. | SRR %%queﬂlc%mél ék {081.838 of SEQ
ID NQ: e of Wl(DsDO/Béfﬁ:ﬁ/Em Phttih); Llfoalekgmplecﬂusranrmotem& amtcmrrmbsed of full
IenE{ﬁt(g) f%rﬁflne]h?s of'f“é'%g‘ﬁ%fcp fb& a&rﬂgnbﬁt PhtIJ::]t B(Oa(@plgs of fusion proteins
ra s~ as descri bed above or
arecBhWB sl?hn‘.glliatPhteEstPhIB/Aothch@htB/ﬁuBhtD/AnPhtﬁ)/&cPhitﬁ)/E PhtE/A,
a e 0p/ 0] .
PR ey 05 Sinrareit Tl A AT g e Ty Befjoned at the -
terminus i(seenfgr axannp‘rerW@Ow%it’qé(hnse speC| fic for said PhtD
am no acid sequence in WO00/37105 or WO00/39299 (e.g.
SEQ ID NO 4 of WD 00/37105 or SEQ ID NO 14 of WD
Whetd Bageents of PRhirbieinsAlre us@(sepanakehyobr #hpddt nemfusmngutotein), each

fra%ﬁ%@l’tgc?p‘r‘qualg coHtSa%% 6r{eh3ﬂﬁor%rhq§c’t%ﬂ1 tirigér{ %it(gp%rg}é%rh%)lﬂg% 8%” regions

of sucht hdymﬂmpeslAmmdlrteheladsactcfharthejesrtbmmfdpcb@eptide that has the

se %&%&ﬁ% etrQeH e t.éTRé %gb"xeisoin %Efr]o%&{j BtibrGREA hfstidine. A
nore differen

carrier Ul'es havi ng
co@dmohaegloress a:mglojgmedldtetdmm 1Opil$"sadgorftiom Liupgs.ahetal®2h Science
] i [ g
258 R83TEH) n A1 SR A1 B BN ERAPE E B e
triadrrob#i #s e@f raseat (easic bnerobitasutal ofgipr. db eememapdiment, dhé yor each

fra@ﬁgﬁtnrg)n?eﬁﬁ teyé)cef‘l od;ratg?%s? g"?éql\?\%rlcg hrHiérfrig@lteStga% g‘ne(g&z)l, Eop%tiﬁgally, with
natp/eel?,lﬁrﬁtequambe}twaerartre DDr n3@e (thaqsh oh éntiaatrindseqagnce Tifiat is more

thaglt fdaaﬁ‘tr%d 038 Qﬂ)) oPr‘IOB r‘?agiggrﬂ capt f r-1r-|‘;i’ve neﬁﬁ%‘ké’&aﬁ ‘%tg-rtriad Pht
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ot her DT point nmutants, such as CRML76, CRMR228, CRM 45
(Uchida et al J. Biol. Chem 218; 3838-3844, 1973);

WERMYOQSERM 45, CRML02, CRM 103 and CRMLO7 andPOI/BR2008/057997
nmut ati ons descri bed by Nicholls and Youle in

s e eTBG HHLTRLER Byl BFGHES e, SRS pyarios for

Phiy pln a8l emtoadirSent, tiedr eachfragrBéntb8taire eXaytlyaorcht dddse?, 3 or 4 coiled

coltheiisolf of GibTEEyS 5ubef GoBedic Bt Brdiobbtsn g ful tenat

proted@astithahe s@nahseqienes iattadwedl e Hatire fiylisleb@B, préted BB the signal

oo 151 P ot PieS(as NPRLBLAYR A (B Soodting variants

of BBUARMDIEn apdeémmucogerad frpgments| of i (réted @tg.draghked®bps described

oo 5y SR8 5 AR AT 3oE 80014 amin

acitPCaq P26 b \AMPZSBN5(EEQRDW O 9 AN®.| § ofPHl)Xr WOR0/Ge9%g(SEQ ID NOs

, nd .. fusi of . prot.ei

2§ %1800 Bib B il poREeh st Beping bt 8B Bl osvonse
spexifi fNBaid 3mBWaRK) seqliPhte IAVEOAD/ST tiefs ar\IVEEEA/3989%r0r e
detai|l bel ow) OWC (neni ngococcal outer nenbrane

protein - usually extracted fromN neningitidis
In magticdarothp t@m “HEFD 372 546E0) hereiPardBidek rtiogrfuN.length protein with the signal

oo JERLOR e PR AR o T BRSPS P 2

aminonclcidsnalt Ndeimialsntemovedr endturaly noduwetring pepamtdesf PhtD and

: 0 8 0 7)., L1 ,

m RS R e PaRE, REHELI B popeps
corBpisiigpaiBeadtRG 4T 20 Loptigunys akiimescids fromreoRhtbesmingrasist sequence in
W%@g%@{oﬁ’s&:%%@’?g?gﬁ% Wﬁ%ﬁg{nl sgeljrée Béléﬁ_%i’dﬁkégﬁlbgele?ﬂ eliciting an immune
resppngeo preesificr fomsaidr PrdDsamipat dvinh eenudbece e dVadd/BgEssor WO00/39299

F | . al RCH r
(e'%sgﬁgqt%l@bpgé’tf g‘?‘ﬁ%ﬁ#&%ﬁ@@ﬂ%z@oﬂé AP pgsHs £ Fhio). A
formg ;of BBBMmENtiqned abooocarabe ssadf indie presergiimventRapA (WO

02/ 091998), iron uptake proteins (W 01/72337), toxin
Aor Bof C difficile (WD 00/61761). Nurkka et al
If tRedbratein carrinf éxtheoasmBi foe&ser daue rsaccha?i@ed 1) 1 @8mpdsition, the
i | . .
sadeafodiolond R PIEEIEE B0 KT aphuBTs R GER, gxrgpr (carer
motereleprieyagt 2 inmure tiffersnthsacehaitearncanhaitedpeoitiojsbadocipsiaoce WO

Cyit E . : : . : .
a8yl MR8 Hfonal b R O b8 Beb RARTE il o iferent
mofk@hles ob theugratadd caroeP@ach maketulila ofoproteirhearpereg@ynhaving one type of

' . V. own that a greater cross reactivity
saécﬁ&%ﬁ%&?@dé@eeoﬁtojﬁ.t h 19F conjugated to DT. It is

therefore a feature of the 25 conposition of the

. i . . . > . ‘. .
xRS i b bl Bind Bt Tl 6R°ust i Ind BRLAARE" gy ore 0T
(DigRherD oxoidh Bhdetaspe tixjods er bgmpentlQEfiTs, Odnfhfapeda DiTomutant)
(o ' Welr .

ot DT o P Doh ST Al (M) G TUUE 19 - pigh Che.
21&X39pHI84ET 19 HeGRM §sCRM BB, CRMIRK C&M 1ThandebMAdhgnd other
mu?aﬁ‘i%RQ?fzéqgi%ed %ﬁﬁ\ﬁ’é%ﬁ%nﬁo&l@% CEHEAIAH B in&&%ﬁg‘%ki%,oé‘d: Frankel,

nmay a € conj ugate 0 one Or nore carrrer
Mapcedtlmkher Inbat99r edatedion DT nfutaten @ribly-148 Fo iAspcGinj ardsreand/or Ala

158 B B andbtnBPMubSion® bilskioBES W68 4906017 or US 4950740: mutation of at
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or nore carrier proteins that are not DT and DT

itself. In one enbodinent, 19F is conjugated to DT or
WERMDAMB24 and t he remai ni ng serotypes are spl i PChEPXWORO57997

PD, and TT or DT or CRM 197. In a further enbodi nent,

19F i s conjugated t D r, CR 9 re t n
leag End SorSRAte BEIRfs (s 081 LiF Pao12en8 S Ana P Gs 18 land other
mutdiioss ediddaliedeimt USs&Pd7Bl5F ondJS BAEBATr3;der ifrmgth@at disclbaéd in US

furt her enbodi t. F i onj t to DT of,.
soqgtt. PHCURREntel Bt d s iREe B Dlotds et Snifln % 2706-13)
inclwding plyadetbxified ac cdoare deshiar éorc exgroglat el Y-GMBS (WO a04081515,
i i nj ted r
PoTtr 2R RS BraPy igtial, BB ok BRbaCRh A, bl SR pRnE and
fusibhs aifi @hOiroteinsGRIVEADTple PhtRE fusicnkePht8EFosiome(WO (19983134 and WO
j-40 d, to_ DT, aor . 197 the \r iNj .
03 AR B ECaR o rigd Tk e B el S| Méhingocopgal outer
meabirane preteis —eudualy exirectedl®émi . menngitidis esdrdgoouplBor EEBBI2501),

t i gH . spl. bet
ol fogt MBS PRoa AR ERB1 s i, 0 oTFD. £ 0o
61@ Bhjon ramedologicly fomctioGRMb@ikakents thbreof, egmthaticygeptides (EP0378881,

EP@%ﬁ%‘ﬁSﬁ%gﬁgﬁ%%%lgétg'ﬁgﬁmw 1%-)12 WO 9%%69* %)igigﬂ]?s%??rﬁte%ins (WO

usi on protetn.
08/6atr]i BERO471179)F rCwokiney, ulyepbdkines, @Dwor fEENMEOOr H@Manss (WO

j40at. ) ' . TT i_nj .
L I e T
patbpgerodadivey drtiigBns (FRigi [t Bl {20610 feup otrenumol Bri; 3816-3824) such as

r | E.d O T e\ £ i
A OF e SAEL ot i TP 7o0R B BBt AL ot
Pspa\ditn 02/061998) ciom] uptake grdateind TW A&/ 7R83T)hexinsAcw Haof de difficile

| jugated to PhtD or PhtD)E and all further
(Wts)zocoé(?]%ges are conjugated to PD. In a further
enbodi ment 19F is conjugated to DT or CRML97, 19A is

' ted, .10 1 | vVsi , . i
NufigEL SR G, T BRRO Digadber 100 Bal chal {1 S VY, 2604 ov.
desooibedigmt éd \taterp negomiogstaal vacding twikar als aeadtgresdesnj@yated to PD.
conj u a_tedt . PhtD or Ph D/Eﬁld all further .. . .
Hogafr, BB e gy e g F AigpsSagphpdgic activty was improved
for "as dicaies indecCed: Witro ogrijogdted hingng pefe icbmjogdted to DAYcompared with 19F
oS PEDt I ARSI LS pfHsent bvana BARCH RN FghA ‘oreater oross
reaothdtyetol t0/and se@ry withe1dH zegudaied o Tdedtr Betgs%efcbﬁ'eca/\nfeature of the
EP4

nmet hods ee for, .exanpl P497524 and and .
coBRTBRRINGE BiysRlt e b aeiobRe 1ob1S cauteaPe B bRl toxoid,
for legarmplzdd’, pnewmaolgsin tDT bedRVE197V i |8 ©0S iabyedt serotype 19F is conjugated

| ysacchari de sappl es and/ or .to i.npr filterabjlit .
to B XIS RH S e B Rs ROt MR W N B s ittt bacteril
toxoidnifer eefmplep&at pasumslysiny DT alr| GREF 307 r Gpeatemamit @ )saccharide

and ar 25 typically hydrol ysed, pol ysacchar.i des .
sor@iRedoE e TRt RaERE maLs it 4B B SRARERE! iR ormore carrier
proteimgthias erer @y &R (ilegonlpl10gds acrjhgated & DM), tos mvdyi lehspiipetween one

contain.up tp.8 sugar residues. r.a.review of, the .
or Gt YeietParbfbins i e (57 Theniey T disBi T oBs uoddifent, 19F is
conjingeiabiol BE os ERM 197 aing e kbONiirEing S&rofybes ateogpiiebetween PD, and TT

(ofo]! sed the cell su ce carb d e f
or YT 26 BBER 197 B Blp prmiiimedi Ao ErochRoaREME B § i 167 and no
mo2d 0an onel satéhanue. i2,copjuddd IZAT. Tabdre ddpebSENhBOEHRbodiment, said
one saccharide is 18C or 12F. In a further embodiment, 19F is conjugated to DT or CRM
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3765. In one enbodi nent, a capsul ar saccharide antigen

may be a full length polysaccharide, however in
wordensoses rmay be one ol i gosaccharide unit, orPEI/EP2008/057997

shorter than native Iength sacchari de chain of

atin I nit od ,

197 RE 5 ite P BEEERARPUES 413 cobiooRy e VAR IR, prbodimen
19 & gopppatear todeEB or GBM 197e gl Ithe m&mg@%t@@@%ﬂaﬂfspht between PD,

PCT/ EP20 9
TTtat%T [ﬁP g gé{vprr@ﬁble r eﬁh%@%ﬁ% rt oalg?syn%? Oéﬁ)c T ot gRM 197,
anathad rdmyalniod yseraypaseare nagtit behwén d@b,nT'Delndmmhemolysm In a further
emhoajr gggﬂbgel? é&ﬁjlé@gat%)ar/tec)a[?]r' 'tCHI\g)‘féQ]aer{dgb%?g\rﬁginlnsyseﬂ)types are split

et@Aeegﬁac'b'lhand dERMr1&gmeint s fother mmtodinhant,di $fats amjudatéth® DT or

C%@@%Bé@i%?ga&%a%qﬁo sgr%{ g)%%tg}gt sergllpquft\ﬁeelﬁs Pﬁ‘i’)f t‘Pepr%umolysm and
optm!ajlyjabﬂDemprhﬂMEn‘wmn pr'bt&an i hveritrtires elmiwtdmﬁemjmtﬁﬁ Isatonpgated to
DT%%'C&Q\/I% 19% i€Fon uéaqg& {oy%r}eﬂpﬁoggppflﬁsgﬁocm%r nlné; serotypes are

conj uga one nmor € I 'owihy advan

splitrengtvizeen P@aﬂ'Tsedeurm)lyan codj epgiat@lyhBitDngr RhigiiE fusion protein. In a
fur1.'h m&r{tt 19P'h|sC|BorLuﬁ gte!jtt%rﬁ)tf’l Br (gI}iMHP? 19,&' 2 %nj&gated to
Sacc arlde in"the conjugate€ can De

pnealrm@ysmj audh onelatrtrteheacrahandye chonpngbmaod'ﬁaonejmrmer saccharide is

corﬁlgqgatt%da?o &ﬁqﬂo&ﬁhtbﬁe afd %Ll‘i’gr%eer %thr%esnacrgec%%ﬁ%a{e\ghfocp& In a

furtbef eptodirBgnti ﬂrﬁﬁmegewmmg%%ﬁuglﬂ'esr FER)MéQI o1ﬂ;9<disobgmjhwted to

stahi | r—sa

pnmolgs Nt c%% J@Sg sggch ES? Ys % oﬂjfug%)t%fjgtg)acihérﬁ(?g%rlth%? sacgﬁarlde is

con]laag;andad tad pnevoralysoT, (Qstmrthemd;acngarwdasrare leenjogatpd gaPetD or PhtD/E and
e liberation of free

al @g%chsga{%cggr%fer kit %?B]n N ag(?ﬁe@g%[? The conjugate vacci nes

described in the prior art tend to depolynerise t he
Thé)q }’nﬁ'agg&% 'rlggs h% ﬁgcﬁr Lthgogd %g?gﬂlo%nrﬁ N in%c% e é)o saccharlde or
nprove con ug a Se I nventor s hav ound

ohgdsad;chsnade: Iaad|nmtductasrt}ahrgd?@ysa¢ahar|dassare étotated frgmabdcergeeand may
d

be §fzé§ 19 %orﬁ%gg b %nﬁ%ﬁingéégéédes (%ngcg %thmm 4’97%32%98%‘%497525)

and: mppmallyl lon nMroﬂMélsatmmerﬂdI;@acdwyldem wsn dmm]srzed an ooneroto reduce

vis{%? g%?a s\?agrglg%rgj% ns% Céu%d?gr t%é%b%&%b.ﬁt‘&%&ﬁ%%@a@% products.

Oligesactizaridde hbed erlew nombegat ieppal witalitypeaB0&DA, red€0 kiDds) and are

500kDa or 1000kDa. In one
typé}%@é&d@ﬁ%e%sggﬁ%ﬁé%e post conjugation should 25 be

readily filterable through a 0.2 mcron filter such

Caf)glﬁ‘érb t gglk?%c%h ({e'gm ?{ ; Ia?%g?o%m&gar é’g":‘um‘?’ﬂa? Q:o%rprlge"5 %repeatlng

n co
ollg‘qsiad;ahatld@mlnSambﬂlo@ mByp rcontam purtpdiselsganfresmees nFenal remicw of the

oig BB NBIE NS IGEAL T A SIELRCAO edAGANE LIS A oo Jones,

been su
Chuigtopfreri élatcomeedbased fon dhe eceilf sulface 3¢arbabydratésdeof pathogenic
sacchar, c I ghtty d e )
ba@%hX AL fas CeRaDe L?rI{EEQn(?d& ity b BIHEES 2R Rhokl 1sSN 0001
37%ccharondeennboc$m|eht matdpselar Gacyghdridet betigeol yeycbbaa i fdé length
poIV?ercbcharide, however in others it may be one oligosaccharide unit, or a shorter than
native length saccharide chain of repeating oligosaccharide units. In one embodiment, all

of the saccharides present in the vaccine are polysaccharides. Full length
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been subjected to sizing techniques would the

pol ysacchari de not be considered native. The size of
w@200a00824 pol ysaccharide is for exanpl e bet weePCREPIDE057997

- 2,000kDa, 400 - 1,500kDa, 750kDa 1, 250kDa, 300kDa

po'ﬁf’(?gﬁ)ﬂ%ﬁﬁo‘g %%é%égl 6‘@‘?9%2? m%Y %ﬁsggﬁ‘?%@ t@’ﬁ‘?a”o s methods such

as a€id wymlshmatmgntd hfdreg@npersmdeireaﬁnematswrm by emulsiflex® followed
p ri d ppr ki
by p§ 3@9 Ior é(?d;eu\rl\fr%aérggﬁtoft%t .gha\?éen?"%%aw‘a”?%dfr8§'o‘l‘§”ts or
midraftiidizatiop. t 0 x2" neans that the saccharide 5 is
subject to a process intended to reduce the size of
the saccharide but to retain a size nore than half
The neestorehafe dlsenotatl ithvad tipofogsaottharartieas Mgn wdisetdigosaceharides
t I I acchari .
for 8o B | BB S8 ol TA B AR ARE o b5 REREAGLeF stony
sizem@omsad:gksaeide hmnjugetelsutoneoorr atope rof aths i folowing eadvhatages may be
e h f. :
reali Q(—%J dla)‘cc%o%:ﬂ?g@'ie F‘i@@ hi thnl%anidneg?%g?}’ ?/ﬁlé:ﬂﬁ%@é% Plgh thee ratio of
polysamnngmt@ frotejno $n tthenccmmgate as B¢ r @deret auchisthat the ratio of
h s.fr t. 1 [
pol %aﬁ:#ﬁég)ﬂ § pfrgf‘égn @W??ne’}he Sh L&‘até %%&hbeer @f:lﬁé%agé X\grg §rt1 c_aLn have an
effést oB, thd_caﬁﬂ,er 8upptession foemt) éaohmﬂ;nog"ﬂmmjmmugiﬂms prone to hydrolysis
magl%:ef E%Bflli%%deh? tH@tu' %{ of Igr??]mgg&%gﬁ&ésd%r cjoaulggtlcﬁ'p 'Ié?’l%pl?se of larger
polgsarphargies &trr esgsmtbcnocmosa cmsemmng amthsﬁrechranwgm«s; carr@amand may

p u t r i n :
|es§%ﬁ1n tr?ea?Be%Q?r?%'f ‘%Fe% ?azccﬁgﬁée %@ ‘fibe &ﬁ] @a% *r@% d@g@ﬁ% vaccines
degmnibedronihaerisaerd herd tdelepslysiersea theypdysatetarides pportto coBjugation in
5 . .
ordé?tc% W%’rov)aéSCog gat@rh"l'he%aes)ér%} @(/erﬁ%r% akég g%@?ﬁﬁ&%%g&ﬁ@%rconjugate
vaczemaﬂe@nﬁng A, laBgeyr sir 08 saf:crtahde saocpravide es gao@ immed response
to x2, x3, x4, x5, x6, x7, x8, x9
ag%e{St%nfﬁgoﬁ%%gp& ee%gﬁl ar wei ght or average nol ecul ar
wei ght of a saccharide herein refers to t he
Tl el BB 20 R ol ich Yy O S o BREPARE I8 more
neasur ed pri or
saddhbilid® c@Bugetes Wadiel theczlvarayeesmes(wwght avemgn moiectdhaf weight; Mw)
a C u e e
of %Qgr?: s%c%%?fd% !)szXre %B@h%ﬁloﬂ Fgurgﬁg)%\%cgg ﬂ)ggag% arl ?%QB% 300kDa,
40@1(E)a.l|ﬁfﬁékE_Qél'@K@I0)®Da elmdné@@ﬂ@ﬂime)ﬁt theycdnpigatsepbsit nonjugation should
be §& k?iﬂ&’ BR tﬁ%%gh%fo 536 J&%rfht‘éﬁué{fﬂaﬁ% Yleed wmo‘r%afh%fn-so, 60, 70,
accharides are ecte usin scattering
80, @50 is(dominemMSaﬁIUetlwmmpaDadwvltﬁ)m% 3@ filtipppamplei t h
a 10mNargon | aser at 488nm) and an inferonetric
refractometer (for instance Watt Oilab DSP equi pped
Fomiihe lpugpdae® of tel ihvemﬁdn anet palytaechapided BBemsito alsacararide that has
e di [ es @r hWve .
ot BRI SRk el 16 2proteSy ' ATpRECE! BhIcHTE 8" Bal W sige of the
sadzberide. eélupelglsaqchamdae cdar beapnee rstigimiyl r@iutcedicmi eigze during normal

purﬂrcgﬁcﬁ‘?ﬁrocggures. Such a saccharide is still native. Only if the polysaccharide has
been subjected to sizing techniques would the polysaccharide not be considered native.
The size of a native polysaccharide is for example between 250kDa - 2,000kDa, 400 —
1,500kDa, 750kDa — 1,250kDa, 300kDa — 600kDa, 500-1,000kDa, or 1,000-1,500kDa
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15 WD 2009/ 000824 PCT/ EP2008/ 057997 I n an enbodi nent,

the S. pneunoni ae saccharides are sized by nmechani cal
web@awageds for instance by m crofl uidi sati on PET/EP2008/057997

soni cati on M crof | ui di sati on and soni cation have the

d C | 1 zZe r
wifd SPEERLRePngES hARR AioieR SBE & piGe PRV ERA, S win be
appremplegaiyehe Skilladnuersan. by a factor of no nore than x20,

x10, x8, x6, x5, 5 x4, x3 or x2. In an enbodi nent,

t he i mmunogeni ¢ conposition conprises S. pneunoni ae
Forcthrjpugatses of tHeaihvemtien naded by anfiaatonmug tiaix2” méamsa’miat/the saccharide
, c C ri h ar \/
is @%Le%égfb % g%cegﬁgnrt%ﬂ{éﬁzﬁ r§%_e tﬁ %IZ eoqétlrée %&? Rtlﬁ to r8tain a size
moearthadi hedfrihe stzeeof riieg oaﬁi\teypcdfsabdmrm@ xammancl desto eointerpreted in

e 6 8 . (1O f .t sacchar.i I ized .
theﬁéﬁ%&#&) 't'ed rtr?eo?acgggrtldo%qs)%&@e%tés % )pigce)%gzi‘rﬁ%rgo)e(e@ tglr(%duz:ﬁﬁﬁe size of the
polgsHzoblantentut to hdaibta §pe ovoz tus pidna guakersAcdhasizd ef itee native

ed to the carrier protein via a linker, for

poI?%aQ%c}La{%r@ote a bifunctional linker. The linker is
In eptaspa@tl dfythe libvamdiber thiei rfnmnnqgenlal conTpasidion kiompnis¢s (Sitvabtococcus

I e r d
pr ok, S8BT 1Paf oL 18R U0 s H0BEs FofiBaRYNIcRg carier proten
whereoupst least i W8, B,eét,Cﬁl G,e7,car Bco(yéacb Q.cprbuntpriagpsacciaigde is native

' as for exanple between 4 and 20, 4 and 12, 5

po'%%léﬁ%%ar bon atons. A possible linker is ADH O her

i nkers include B-propionam do (WO 00/10599),

|t eV ek ylam . r_et al .79) .
n %‘n Jsgga mﬁﬁ%&lﬁm {ﬁ%g%ﬁ%gﬁg@)&m&%%ﬁléﬁ och(ﬁ)sll’ses Streptococcus
pnérahoroas Séd}ﬂﬂé@ﬂ&é’ﬁ%}n ag llgesd sliod serotypek agepigald84673 Scatrier protein,
h xan

wh%’%lgh%tgégg 1) shi‘aﬁ Géﬁfb%g'?%z net% ﬁi Rgﬂ%gbrﬂ&gl%% gécchaﬂgé gs sized by a
factdr nipdp X2 k3,000 X6 g%, |xﬁfgx8;,a<90<bra>r1|0delnfarmmrstezrohlhgmte)flla_éj.aspect the
maph@p%@ﬁ% g%éncstlgﬁg %rl&gkg)ﬁétﬁ? (r)?ﬁ% mérﬁgtf Eh% %@%ﬁ?’%g%% sized by a
factmyp Ko @vx3e B pdSi Xy XVexﬂ]rXqu@JOThe conj ugati on net hod

may rely on activation of the saccharide with

1- cyano- 4-di net hyl am no pyridi niumtetrafl uoroborate
Th¢ GRularovdigitmraaveyemeaneleegibewsighhef acicearidd herein refers to the

. . |

We@ﬁgg\geﬁgé %ﬁkﬁ%}ma"r g\?é‘z%hg?vgﬁ%? trge?ns%%:hgﬁéé ¥neagureﬁ eD?IOP {0 corpugatlon
angisoteasuredtoyr Mke®pl e, the spacer coul d be cystam ne

or cysteamine to give a thiolated pol ysaccharide which

could 30 be coupled to the carrier via a thioether
Thé MidaGdedirtiaienie dvedifkinewnrie gt arb andvist tipiaallyedagiier olg-as described in

a ier . pro . USi

oxdifpth 22 EBEVEFL il Slt 8pOnbleof BB dlS, A8, izl ffswasooo
and GA0GRWKI) malebé eisgd iretchmbinatiolo aoettherisdechddilgs are eluted in water.

sefel BTl DERFRAEE) 8B 8y B Rihnedliy pgwn os°
eqippe@DARh chd im$Y raygon faseoapldédnmy Bhd wamifmfommm neéractpmeter (for
insé% tttcgkﬁ?t?f}?ﬁ%'qg la?f %th %%&SCeﬁ ARG Igar% ﬂf? r a 498nr’8).

€ ro e

conj u r er el n using car
(e.g. EDAC or EDC) 16 WO 2009/ 000824
In aprgle;/ LE')pglcr)noegn/t ?hSe7 pneumoniae saccharides are native polysaccharides or native

polysaccharides which have been reduced in size during a normal extraction process.
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chem stry via a carboxyl group on the protein carrier.
Such conjugates are described in PCT published
wa@ppbioemed on WO 93/ 15760 Uni f or med Servi ces UnP@BEB1008/057997
and WO 95/08348 and WD 96/29094 5 O her suitable
techg (ﬂues e carbodiimdes, carbii nlgﬂe hydr azi des,
In apempediment e S ASUBIISRTSacHNIET Girsize &Y %P'&P”'Ca' cleavage, for
msf&nbé’dfyﬁhﬂ(&dﬂlﬂd\j;\%étgmg;j% 73?}6&1%8 _ﬁﬁ?@roﬂﬁ]ﬁﬁb’ho%ﬂd ﬁrﬁbatlon have the
ri in ugat i on i nvo| ve
acERT5on 01 O PARSING e el Moo e Rl e Lhosskba IgHS uftigiontly to
proR/rd@ea fseta s bnjgg e pSeingt il By saretdabf 66 nvdré th£edDk20, x10, x8, x8, X5,
et hsl) et al J. Biol. CKem 1979, 254; 2572-4,
K<et al J. Chromatogr. 1981. 218; 509-18) foll owed
10 by reaction of with a protein to forma carbamate
In %ﬁ 4 %%glme(nli”tﬁe rirr%%u %;// rL gor%ﬁgsﬁt‘fgr(g&m& sesté] n%P%%‘fa?fae conjugates
thape@t eade fmmdaev}nnmﬂe@f nwveqfolﬁsbechapdemmqséchaml that are sized by
a f%gt&?ef nd HFt tRQn QE t h? Bré g?gé{cttgfqﬁ ogﬁrﬁ)ém t“a&%ﬁlg of the
orm a car jamat 67 it edi ate and cou
sadchbridess; tmrmarapierﬁ & fedinadre ofihelsaaphaitesare gzem py eriacztor of up to
Otfl)@) %é The conjugates can al so be prepared by
Prectredicti ve am nation methods as described in US
4365170 (Jennings) and US 4673574 (Anderson). O her

 BESHRAB R ESF A P i OB g oo

protdin aviey andiglesr, biooninstan¢era ODBARLtieet | Nrdkeed Theatictear isdeptionally

hetgfgb eﬁ&nloﬁglgc}rvﬂombgﬁgﬁc%aﬁ%aﬁé\ﬁﬁl‘ %géﬁ ensaegaﬁ@’/r? ?r%ﬁw g%gup and a

reagtiveatarbokydic tacidl gmvup; 2 yeadi98 Znfd® gRups, orftavo reretivpl @rboxylic acid
gro}ﬂéjs nﬁweEIRl'ﬁ‘?l’ hgs for a aa}ﬂpltgrtggﬂﬂ eqefgn % h&/grﬁé‘)ﬁ(l 5 grﬁ(?‘TI@lcarbon atoms.
ptional Ty an activa ydrox group for” exa
A pyskilgaylinkgr dap ARt i Oﬁteedhrkers*rmh@xm @‘Hﬂmatoeamsioel(W[Ch @/10599),
- US PlL) o0 acch [ m.nQ. gk
B B EBu 6 AP LRy e MG SR 8 971-200),
halpaldlylrfeatiiey (USH!@EYUB@E),aglydosldioehr)Kag%QUS4&7357|4KGJIS4B@8700) hexane
es | ar sgecha
dlaw gp%pla;% Féférjﬂrgg(gé{tagﬁ @@4%@%%)gﬂ§ulﬂ %mgcgdnjpgntk ADH ]Ls used as a
hn@x&rmbmugqmg&ian@a@mmouomrmgae 186. A further amno 30
group in the |inker for exanple ADH) nmay be conjugated
to a carboxylic acid group on a protein, for exanple
Thgaachande canjlyatis presknt mmmimmogém ca@rpostlioas lof thesnvegtion may
: d o]
bo Ertirad By FRBRCLITEbo, (iR dRBr R BB pRAGHHBE may rely on
acthyefior ef tiie sheatiagde ivethc d)-rq:yargaéeidnetbyltamnmoc pyridireum tetrafluoroborate
(OAPL P SRS Fek A ShodB by S 98 avect
or 35 alshaver ioke) 0aNB2d aﬁ@fmﬁ@mﬁl&)’ o5 reddarderquoteim &br example, the
[
Sp%aCCElggl% Oéflgtr?éo Hla{::fs?eé?’r%n%?oe 8?\/%\31: thgﬂ%(?d-rg P/S%CCBa”déD‘KEJCh could
be anublsdgtrethby:arraﬂwa & ‘i‘/reoahﬂ!m%agmobtamed after reaction Wlth a maleimide-

activated carrier protein (for example using GMBS) or a haloacetylated carrier protein (for
example using iodoacetimide [e.g. ethyl iodoacetimide HCI] or N-succinimidyl
bromoacetate or SIAB, or SIA, or SBAP). Optionally, the cyanate ester (optionally made
by CDAP chemistry) is coupled with hexane diamine or ADH and the amino-derivatised

saccharide is conjugated to the carrier protein using carbodiimide (e.g. EDAC or EDC)
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In general the follow ng types of chem cal groups on a
protein carrier can be used for 5 coupling /
wa@ompagsed on: A) Carboxyl (for instance via aspar/EP08/057997
acid or glutamc aci d) In one enbodi nent this group
cherﬁlsgr%vlg\fﬁdﬁérgg%yl lglgrou ers%rg{em flﬁqra r%gﬁ%o%hqg% edsle reYescribed in
PCTheuoblshey aappglcalwnt hVEDA815160 B)nitnmmead Hemwisps (Puaiversity and WO
C ne) In one enbodi nent this group is
95/P§§4<8aa OFWB gea{&%ofyl groups on saccharides directly or
to a carboxyl group on a linker with carbodiimde
e t 0 ' t hi
Otrbelr?oﬁ[]pt%%)f'ey fecﬂﬁlgag\% Jge gég’g%%bﬂd%poé%@{néoe \c}gfjrga%mvenst %cﬁve esters,
norGbraRep p-niiNBrenaoic sait; idchydresystdicciriotide; $)-INHZ3) EDChTTOupdany are
0
des;q%ggﬁs}rgé/{l%?é:ﬁ%ﬂ%lo Czogi@%ﬁgéﬁ ﬂ1 3/ %Coll/ gérrgo&ﬁ\flnlggr #Rich may be
formad dyneacte st ee gydropyl gBpursot tbieyshcyhar(dfeomth O3] ataeieeu et al J.
[ S n o) j i r I
miof e im0 212ar dreBRER, PF CbileBall R 2 208 rotowee
by veactiomaf @itiviadgroteireta otmya cdrbama@ linRBge nihis] mag invaivel ieduction of

the%{n%ﬁ'h{?erlcge(rﬁ]%dsrtghS@/Eﬁg h& g%‘l\'gc&pp %gﬁ?n%' géo%;czl %/d?%r%?ectlon of the
pnremtyoru)ydlrmm g;dprregaptnrp of the mdlnaryatydoﬁxubglnoﬁperdtm\ﬂf)h tdfsm a CDI
caflbBERPERAL B ofd Gl JREER e (H@me AR AN an amino
via histidine e %
groaptonegpretiimodi fi ed with bis di azoben2| d| ne F)
Guani dyl group (for instance via arginine). 30 Q

I ndolyl group (for instance via tryptophan). On a
The acjhgatesiean algo gem)eepmred bedifegit Fexluctige gminafien oathode as described
n U8 a96e DA Iy B L P praran®roolla i BRE ffe piRRroea in
EPt(h¢6 88, EsFuE(BB?ﬁQanpeﬁﬂ 0ddre08.aci d hydrol ysis, hydrogen
peroxi de, etc. 35 18 WD 2009/ 000824 PCT/ EP2008/ 057997
Direct coupling approaches: Saccharide-OH + CNBr or
A UDAer method>ingylaeattiee estging+oMel2syEnogen bromide dnj WHHR) activated

saRBeabnef s SN By o Bz agtbL . W3Rk, cqrrier by
CattibAnide-condensdtiogdCeu CSaat cih dmfecte iriinilinity, GO8B+2A602567; for example

usi B —~--> conjugate Indirect coupling via spacer
lf‘er) approaches: 10 Saccharide-OH + CNBr or CDAP

---> cyanate ester + NH2----NH2 ----> saccharide----

hydra)g(t Igmupcm}tlvated;ltb make a cyanate ester [e.g using CDAP]) on a saccharlde is
linked to an amino or carboxylic group on a protein either directly or indirectly (through a
linker). Where a linker is present, a hydroxyl group on a saccharide is optionally linked to
an amino group on a linker, for example by using CDAP conjugation. A further amino
group in the linker for example ADH) may be conjugated to a carboxylic acid group on a
protein, for example by using carbodiimide chemistry, for example by using EDAC. In an
embodiment, the pneumococcal capsular saccharide(s) is conjugated to the linker first
before the linker is conjugated to the carrier protein. Alternatively the linker may be

conjugated to the carrier before conjugation to the saccharide.

17



10

15

20

25

30

35

+ SH Prot (native Protein with an exposed cysteine or

obt ai ned after nodification of 15 am no groups of the
w@e@bones2by SPDP for instance) ----- > PCT/EP2008/057997

sacchari de-S-S-Prot Saccharide-OH + CNBr or CDAP --->

|enam dg)?% o?l?i%%r@lay Ia(l:sgtt?e %segf Wltﬁ ﬁ%%&%g%hhagﬁe-_p_rgtgﬂ coﬁjugates
belngprapgmcbbﬁODSch’masomi@bmdﬂcm&mloatidEDAP ---> cyanate
ester + NH2----- SH ---> Sacchari de-SH +
hal oacetyl at ed-Prot ----> Conjugate Sacchari de-000H +
In g&etal+hblHglowing Nig2s -of -chemaat heoups en- a protéllXatridea8 be used for
W r@%;atloﬁ"> conj ugat e 25 Sacchari de- COOH + EDAC+
.| 5 A > saccharide----SH + SH Prot (native

Protein with an exposed cystei ne or obtained after

A) gg%lo&%lg?)t n%%n%g v%rgsﬁgrt% pgr gdjtargn:e c Iﬁtogs%n%d%ﬁ)gp this group

----- sacc
is |B&ed harmire @OTPE 6n Elaéﬂiarlksib@dweetakbr-to an- amino group on a linker with

I de-Prot (nodification of
Carggm&ﬁ@%?ﬁem'ss § Wgﬁ%g%]dlrgate Sacchari de- COOH + EDAC +

NH2- ---SH ---> Sacchari de- SH + hal oacet yl at ed- Pr ot

®) g sl R T te R IR A o ermeny s oroug s mked to
carboxyfl >greaps e isdechari b dHeE@A@r +toCﬁJsBrIBoml group>on a linker with
carggér}tngg?tcﬁeME ﬁa bn\ﬁrtr?%%Acg Ig%gth%p%%odﬁﬂ%%tstfﬁ%;%ggp |§; linked to
hydqroxyt g'rcrupsaactwaied Mbrﬁw ong)le onhsiccinarideb alirgettyeorablspch groups
on %ﬁ@ge{ gd’ §ac%ﬂglri)&és cﬁ anéJ% h%v%?%%hae}§éh(§/g€%rﬁjpa% Q&cﬂ%?&& or linkers

ance oups
haﬁm;aaummmmukﬂswamromaand glutam c acid residues) and
SH groups (if accessible) (for instance on cysteine
residues. 10 Optionally the ratio of carrier protein
C)t&llpﬁyd@hﬁomtmem«:mmhd)& In S)nbedzmHMimﬂanthésngroﬁp]is linked to a

bro eoﬁg&lgro agétyfg‘t‘t?% ?&%hgnd% Q) I%Fr wrftharr%a‘?eqr‘%%%' E'F(—%l’sgy In one

orrt e conj ugates exanp
emgodlmenbthes ngum Isactlmtpd!g@tiélsd Imathénsadlamheozmlhec arrier
protein to saccharide that is greater than 1:1, for
exanple 1.2:1, 1.2:1, 1.3:1, 1.4:1, 1.5:1 or 1.6:1. 15
D) | iHydxoxyk ndpodp nort instdnceesisit tyoosine, Ipnenlememlzxmiment this group is

actﬁ/g %r}%&d@e"n‘é’?’bﬁ}%@a%gé’%%’A 0 la:O::a(re:(IarGrLI e,pf ?E:}(GZI Pra;l gea

conjugated to a protein via a linker (for exanple
E) R%?%Sa%om tJPonWfopyiﬂgtg%é&%iagrh?éfi@ﬁ'le?.t I to‘?‘neegrqtcﬁo&l%%nt Yis group is
activated/modified with bis diazobenzidine.
F) Guanidyl group (for instance via arginine).
G) Indolyl group (for instance via tryptophan).
On a saccharide, in general the following groups can be used for a coupling: OH, COOH

or NH2. Aldehyde groups can be generated after different treatments known in the art

such as: periodate, acid hydrolysis, hydrogen peroxide, etc.
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usi ng CDAP and EDAC as descri bed above. \Wen a |inker

is used, CDAP may be used 20 to conjugate the
wgamehemsede to a |inker and EDAC may t hen be UBEHEP08/057997

conjugate the linker to a protein or, alternatively

. EDA used first to conjugate the linker to the
D”%&%ﬁg@&%EQP(aC% iich CDAP may be used to conjugate the

linker to the saccharide. In general, the innunogenic

ven | e
safRes bl RS ST Coa B el en 2 P B S e
Sacatdrid€®gldehyde & NtH23yobf-—38 S«:blffaralsele NdCNBIA3 erbadnjugate,

J on _o |nvent|on cont ai ns
Saé%%ﬁﬁéﬁﬂﬂﬂﬂEﬂﬂﬁ%?ﬁgnﬁé%éﬁrgf<%§@@ aride at a dose of
SatatavidehH2. 1-X0DQH-Fob+ EDGC O-5ecorjggate 1- 3g of

saccharide. In an enbodi nent, capsul ar sacchari des may

be present at different 30 dosages, for exanple sone
Indgregioliphingsée speer (iesenragproechsesent at a dose of

around or exactly 1.tg or sone capsul ar sacchari des

may be present at a dose of around or exactly 3g. In
SaethaeddOH re@NBr sa St -desydnmatenestar ot Wpi@s—-8lH21 8¢ avadcharide-—--

18 19F present at a higher dose
ha%égﬁhéFﬂéagg arrags&NW% %he aspect of this

enbodi nent, serotypes 3, 18C and 19F (or 4, 18C and

S5l RERB R Bt Safothe LT SR sl

+ Shactrdtar(naigs Pmteinefvithnamuwgesudccystn‘npm@r tobtanealr efteyr medifitation of
t S L g f
amﬁt p(% %95 (r%ré'?ée pro%n? H%QPB Ifﬁéﬁg{ahg% > sa%ﬁﬁ% rseg (I)Drrot
of the given flgure for 5 the purposes of the
Saecﬁt 4ERL 'O(?-P dl\]hr%rp Cﬁmp = at aéstereaISHZP n$|—|°-f---!-|9%a§charide----SH
neunnnlae capsul-ar sacc eS 1s direc
+ numetmlmlt’@d(mmmcadmm of ammprg:ndnmsm:---@pbnjugatlel y the at
| east one of the S. pneunopni ae capsul ar sacchari des
is directly conjugated by CDAP. In an enbodi nent, the
Sacdjaddé-OH 6 CNBrer ODAFapsutyanatsastn arNides---Sof —-ex@agphaide SH +
o directly linked to the carrier
ha'gacez%at%d £ ToRBRPCPUYE 0 05/ 08348 and WO 96/ 20094) The
i mmunogeni ¢ conposition may conprise Streptococcus
SaBASHABRIGRGH A BHRENS NP S LETIED RHEERLARISCHBAC + COOH-
pneunoniae proterns of the |nven uch protern
Pmnay>h@nwge® 15 as carrier protelns, or may be present
as free proteins, or may be present both as carrier
proteins and as free proteins. The Streptococcus
SagrardeQiCeH pr BDAGCTsNBR--+-8E | nveit sarchaddes--63H herSH-Prot  (native

Pro%tnfvﬂﬁte?r? )éﬁ&%%gc glteirtee&spbtgm%& 4P ?f‘rotdifi%tiotnhgf V\%{Hnﬁ g‘;oueps of the
cycle of t'he pneudnococcus; or ~are proteins I'C r
prodaie by SEMPoior inelapes)ed--bysatttarigaddddtroiccus. Optional |y

the proteins of the invention are selected fromthe

foll ow ng categories, such as proteins 20 having a
Sadgagde- CC@IgntaIEEMéQUé‘ﬁ& - i f eof--tXdCHankdereSK +smalrimide-Prot

he pstidine triad famly
Un@@hgﬁfﬁg%gﬁm?QQNIsﬁ Fﬁg%%¥& Fei ns (CbpX), proteins
having a Type | Slgnal sequence motif (e.g., Spl01),

Saé’cfh%hSé %&ft‘v'sﬁ%g HRRPS Bt LT é%‘&)?\ ﬁd@%e +%QP6BF&§)%{%% Prot -—>

30) and I'ns
Cogjugatpl es nAthln these cat egori es
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(or notifs) are the follow ng proteins, or

i mmunol ogi cally functional equivalents thereof. 25 In
woer@9snisedi ment, the i munogeni ¢ conposition oPCT/BB2008/057997

i nvention conpri ses at least 1 protein selected from

nsi n t he P I ' T

safliy P ARG ot Brearrg B b e TERAG kgt —
corﬁ]hma)t@t runcates, LytX famly, Lyt X truncates, CbpX

truncate-Lyt X truncate chineric proteins (or fusions),

pneunol ysin (Ply), PspA, PsaA, 30 Spl128, Spl101, Spl30,
Nofep hatead rod ESAT3&0ovenargy duitablkesarbeatirodiemesnt be tdesl.

i mrunogeni ¢ conposition conprises 2 or nore proteins

sel ected fromthe group consisting of the Poly
In klilrsmiadfi tree Typeadf pateih ca(ri@ntchgmic8hgtoupehdi may bg genetadly msed for
COl[p?ln (%gé%)ﬁaﬂg?%z%giﬁfﬁ&% c%%is (l‘t%ﬁhré%& rﬁe gh* Br(%smlewe&dues) COOH
grqups;(fer msta(mc& orﬁ aspaoticand glptwummdzlyssemm(el@b gnd SRpéypsRE abgessible)
(fo?iﬂgtar?@el%r?%sltéine%x Le enbodi nent, the i Mmunogenic 35

conpos Pl 'S8 2 or nore proteins selected from

the group consisting of the Poly 21 WO 2009/ 000824

Ay Tri fam, | v

Op@ﬁqe{”? r%%é g? Zagr?%'r g?nn o?% rﬁ%Fgmt)%%s ﬁ?’gghéﬁd&ﬂ%eﬁ&%% 1: 5 and 5:1;
1:2LartdX2.5flam:f yand lZyt Knvf).u e at esnboGlmpaditt the meajonity loy thé conjugates for

exagrﬁ;ﬁg %at7 e8 ?1 gp%QEeCoPtFl% gh Jﬂﬁ?tgg I@o{/élg"ﬁﬂ%s 2)1’ d(;an%}e l’r"gl%‘r‘g/ t%' ddccharide

that 'argregtectbapms&x epample hE1PhRA, 1F3I'rt B,4.PHt.®] cand:Pht E.

The famly is characterized by a |ipidation sequence,

two donmi ns separated by a proline-rich region and
In aemmtwdlmérﬁt btieast bne & synepo®siabl saccharlevisdednjugatdato a carrier
pro?ém v}écg ?’R né EBABgan%r EDg\EZ)égPEKa_ 8t é’é tn)(a tég’bgr}jugated to a

I"ed- S, a conserved Term hos a

prdlEBlh euacaglmkeo@er ex@rrwm_osmmth tvvo hydraries groups at itd d;nds such as ADH)
osif DAl EEAECR i Thed BROBE NI bERT 2o Rl T
to Onjesde it sdm:ham trbdidkerrand &DAChanaytientbeorsed tb loenjugate the

. h o v . . . e .

G PR B 29035 e Pt Lty e fpger o e

proein effter which (iR mag beased tp sejugste the lidkerdb dseshacharidee
citations below as well as naturally-occurring (and

man- nade) variants thereof that have a sequence
In gerendlotie imatnogersic @bmipesition %%iidmwﬂibnmayt@mlmee a dose of each

saqeiafiqRaI R B4 e R o 2834 troidaf o0 B pliplburve

to the PhtX protel ns PhtA is d| scl osed in WO

98/ so referr

in 3Bcvmboqedt taé InduBBalti GanPretptiTHTS: riiER: fhiaps each s
pnémmae edpsub@saddnaride/ pea dbde & l@Madern®li20pgf 0.54B(g; BBt Hxg or 1-

is disclosed in WO 00/37105, and is also referred to
3ugof ﬁﬂ?ﬁ@r@e A #HoeBhodmEDE CaPSEU'%I sggchagidgs ﬁ?@tt& Arepeinat different
do§ s/ el be\n%lé dbie ctaEéLﬂQr $ROhANGeaNE18S prek Bt ét)éo(?osb'of around or
C signal notif is disclosed in WO 00/
GX@HH 1ug oppeme capeiarespceharidsp oBBEe PigseHat arﬁéﬁﬁéaf atﬂunﬂl@é exactly

o BB B SREBL REe oS, o ana 1

aret presgrd|ay lai Feghedidees thranacthérasrccharaied. Haone thpedt o his meodlment
serb{?ﬁg% ?%ﬂgﬁanE# g?regﬁéc%ﬂ%llz? ar@Brésgmueﬂ%l (?c% %?latéﬁnd or exactly

equi v

may be used
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25 the protein Sp42 disclosed in WD 98/18930. A PhtB
truncate (approxinmately 79kD) is disclosed in
wae@9NABeY5 which is al so considered a nenber PET/EPM08/057997
Pht X famly. PhtE is disclosed in WO00/30299 and is
refe Were any .Pht protein is
3 Wge‘ﬁ’%' S&erFSC“?ﬁ‘é’F g%'” fhe 'mE“WB%%{ﬂ'C PRQBO?'ﬁ%ﬂr&g%rﬁF%”t at a dose of
arduh@grexdcly agf usi ons thereof of the Pht protein can
be used. For exanple, a reference to PhtX includes
i mmunogeni ¢ fragnents or fusions 30 thereof from any

“ArBtid” Rr A rdximételye Ry @strRdtaR itk @ nfbte Briless @ $f& @ven figure for
reference to Pht DE or PhtBE fusions as found, for

thegauspRsies of the INHI9B334. Pneunpl ysin is a
mul tifunctional toxin with a distinct cytolytic
n %herml ytic) and conpl enent  acti vation act ivities

REFIFdingnt pt Iea)ﬂnﬁ) e ﬁeg‘ﬁ . pRgUMES{Yae mu ar saccharides is directly
corﬁ@é’até&ﬁﬁ’a s3dier HrbBA)0ptiohBly thdat 1e@x%t bnd &f thets. %ﬂ@&rﬂbﬁ?ﬁe capsular

OCCI but it is released upon |

Saﬁ%@'plﬁ%c@c reciiy foniuggied\igy S619d)- 000y ePEe %@EEO@? gBaiggty of the

ca;fs'ﬂ%rls@f:dzﬂéﬁ?lfié@f&fexélﬁp@ $S6,7, 8t950|9frfo%3bfe Hirsdty dieked & the carrier
estlnulatlon of production of inflammatory

pfO&%}fe 8K RS Wemﬁ/%ﬂ%es}w@%/ﬁéowm bition of the
beating of cilia on human respiratory epithelial, and
t he decrease of bactericidal act|V|t and mgration of
Th%&mwwﬁnf%com%'t'ﬁwayo%m%ﬁg SéftePE’&P ©f Ppﬁ’ﬁémg’ﬁ‘laﬁéﬁrﬂe'% herein

termBd 9@ plox 6t dtisPneli@dnBb @Rsteing lof the iRveMiibs.n Subly QFdf@ﬁs may be used
bi ndi ng to chol est er ol Because it is a toxi

as FREREPIOWRI: O 1Aer Prasentiasdree Prafsinsy 8kmay O§ péesfﬁﬁ‘ﬁﬁﬁth as carrier

protdie apd @k{'ﬂ%@%r@few@ dnsngeestbdRhs %né@ﬁorﬂé@b&ﬁélhﬁ’@) the invention
before it can m ni st ered |n Vi Vvo. gre33|on and

arecqithRT AyTape %ppaeq ﬂ)gaa@} dwing RRst P i xfendt the jprgimococeus, or

arel brdtélﬁs afHich 9ae sef:r@[edebﬂfmbﬁsed\/\é kae mieutlocoddusf eCiptionally the
55;1184-1189 1987 gﬂhell et al, (Biochim

prog’f %ﬁ{,gheA&vgntl%er gglegtg (f:pggé!je lqwinot Ezﬁ%gqueét sugh as proteins
ha\(nﬁ%ﬁ Tyibg Iﬂ@i’g@la( $8fhte nidlif BeLRXCS (whatd Rnis @nyFﬁrﬁ(n@%ﬂldb% g., the

po'bﬂ*ﬂ'st'déf 'QF ?’H‘@H‘E’&B?)? rcgglfr}ggﬂ@dnag 8@@%&‘1@92) y %ﬁte&%ﬁ%@pﬁ aType |
Sign¥0s EHHRAES botif Ii’é:’g'/ E5200 5/ St Q#H8havingSHCIPXTRE hestE (@here X is any

Aot 8 WS 75 5P e pE g Bt LA Fyedip i deso ctegoris

(or Fhatits) akd1ihel FONONMJ Bridtedin; oNpaBsRIodiedll Miaictives eqlivalents thereof.
pneunococcal proteins which may be, for exanpl e,

mut ated proteins. The term"nutated"” is used herein 15
In brﬁ)adg?ﬁﬁdlmeﬁmtﬁ@ uitmtmwtsge@mh: &t?ﬁpdsn@arcgqn@ird@hm;ri &ﬂnpr_isgs at least 1
Prol ri19HER) TRBoRE DL RGSLTG OF (60 (ONHHNEG g family (Phx),
Chanﬁea&ﬁmﬁg |P$otg|h famvybmdtfp«g Cb‘@ﬂ#@rﬁﬁa{t@?&tﬂfﬁhh@d}yt){:@ﬁncates CbpX
as escril pe apove nmut an ro
USRS Ly Rl apolt COmaEic, rofenanias gPesh PyBiHabeitvEN I PFd. Psan,
Sp$24, I$p1m,l Bba30)i S} 26t shdl SPALBROIRNE GuititrtppRSBimeREthe fiunogenic

exanpl e, W90/ (06951, Berry et al nfect | nmu
corggosy wr@iéggar)m%{ﬁ@rots S\?ﬁ@éye@é%mthepg'oue@an%mmthe Poly

H.srname Trid8 ae?ﬁug/td @aek)t baélinbmnduﬁag nTot%ilh Yarpilyﬁ‘(f&fpg() tcc?m@{caﬁbs LytX
Xitle S abl e 10r, nmedl ca

fa"( iﬁ”? dBmeelsRi & F’% \E/%ﬁ{ érM% AYNEHE %mer'ﬁeprsem Z%[ fusions),

pn&rn%lﬁsum(FﬁlymeyA(F%mX)and IBTLEr $n G tdAS ehBOdiIMENYBIECImmunogenic

corgé(:)ﬁ w%%l@l r?g??gﬁfﬁgﬁ%pfgggﬁﬁﬁfﬁ ergrtoﬁg) r(1:onst|sht|ntg of the Poly
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chromat ography. All of the choline-binding proteins
are non-coval ently bound to phosphoryl choline

wOorienmsss of cell wall teichoic acid and PCT/EP2008/057997
menbr ane- associ ated |ipoteichoic acid. Structurally,

o B B GBI B PR PR L tes
fan(@erth amrtdaueeqmpa(etruheatgﬂ_l_ytx etuacatecalmimedc yprofeins (or fu3|ons),

rsallrll Plf) %ndi ng proteins conprise an N

eg ', conserved repeat regions (Rl
and/or R2), a proline rich region (P) and a conserved

' i i : ' iy I
g BALIEE MR 2ok Bk es TR P A ang . e
fanpllyo$ eharactdszedulsyed lipidatidm seqauppd?e ¢&b idomairtsheeptieated by a proline-rich
regfo%hg*djEg\{eﬁélnr%gognepgr%rqg g?gszf’rg'y r%/ &%qr&met orsguc s?o% binding or
enﬂlnmtlelant;vnas(a-@)emmed caitregion$\y® ¢onskivet], N- Fé];mllqus 3213 aM@terogeneous

C tgr%) ﬁ[&g OI%% % |/ nsEg ﬁlgtgaglésgé’ 799&1Emo§§€d? eji)efgqqor%B@ﬁus%)'B%ns have

aIs@prl éauadakn sﬂ:lleoshselptomdﬁl)@w N8idSktia. Peple |emb©d$ruﬂrmsétheumvent|on

the%yr(gtg%bl nr&g)%%nflo% |scIHh?ISI %S?%nd%sﬂgm%%ggtﬁgl tﬁe &l Pht A,

ot &in di sctoSe
B, Dpandhatiey ta ﬂ)retemsdiavn@ dBignengeg datdsed rs thercita@isdoti@nd as well as

natbéa@@o%&ﬁri@%ag’@ rﬁgrpfﬂa%% Y%la% snt\ggl%ﬁf t&e}q?(@%@ §‘Se(§P Zﬂ&ﬁ’mlogy that
is atneasctaﬂ%smm@abiorthé CHpiéhced pdﬂélnmeﬁ)ptuettacﬂyei isatleast 95% identical
fers to CopX proteins |acking 50% or
or at Iéé%%?‘%qﬁent%ﬁl ine binding region (C. Optionally
such proteins |lack the entire choline binding region.
LAty uncat k
Wltﬁgégrﬁgltdn%ﬁcﬁhqf p;OQelﬁgglihtR %@Iﬂ?seaor %6/99%21649?6 %r{d )RL s% referred
to $ra’36’rﬁlsaiotddadtfovef|t lsraeprptem feom tlaspolghistidineetriad &tnailyrer@thas the type

1 {5 IE! S8 T p 0, B B K okl v

SpQ&&Eh Ae miotadi atmvesn arse idRIprBkzirafromRhe R2lyhstiding ltrsadfatmi;d and has

the'btppne\é\ﬁ ﬁ_g()@gigﬁal%ot?m%%éﬁ gsloﬁésclose!aqx\@\\/@ r00(§;t1 Bg r ancdqglefl&ereferred to
g profeins lacking a simlar choline binding

Sp@fﬁ‘;ﬁ oAnather aleytber 1 thenPbtﬁ)Ifahda,d isMtheniCB-DhgrasingpBolgpeptide, as

dis%l?%ef’d |!|1W8rﬁd/%70-r%ls\l;mﬁ/%)€é QF&} |syfrdn§ tﬂ?@yh"i‘%_%mt%stﬁg& {’a% E/dand has

ted
thedtg[mnIdf]%ﬁg]ss%;glemot?moﬁorrﬁe(ampi&j|amgmmiqg(aa)ly flJmtw\eérequwalent is
| . .
thel &% eil'qﬁ/ ‘sébﬁ %FEfJo%e?)‘%/’r?ﬁ\éc?;égméggg: R #gt&i h't"‘rﬁgé S‘t(gé;ﬁréx.%%w 79KD) is
dusdowblntWQGQMrSG'éﬁnWhmh is &lhe coygiderédairhembear af dims Pl fachily. PhtE is
dlsggsc’%é B%Oﬁ)bgﬂ?%@gﬁer r%”%g}t!) ég rl?luquHnggg\?l & rany\'thpprtoré“?n is referred
to lumelal Wy tsi rneammaatnmmimogmnd_fya@mep'lt@beiualons amrdzgi of FeePht protein can
fam | '
be E;g)%@( %gfn gfra;?ﬁﬂ%;% Aé‘flgéeAC% F% C g(sgglulxl%lé %%grgt?iﬁ?calfré)grﬁ%qs or, fusions
theBiab floamanylBit: @atenG 24 r¢fé@8ze to (RhtB or £hth scllss @ drefare i to PhtDE

o AT B LB ORS g, 20 11

referred to as Sp91 An enbodi nment of the invention

B4R S i AB8H 1500 RIRSEIATFRL R AR 388k compiomens
activetiomadivitis’ (Rldflﬂf’_. st alo_Ahy; Reqmi.diieCars Medt KiSAY 3894846 (1996)). The
toxIhP5 %opge&r&%d W%n’eﬂ%o%&ﬂ'bug it |se%leoa%ed upon lysis of pneumococci under
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Optionally such proteins |ack the entire choline
bi ndi ng regi on. Yet another enbodi nent 30 of this

WO pwebisehn conpri ses CbpX truncat e- Lyt X truncaP@I/EP2008/057997
chineric protelns (or fu5|ons) Optionally this

the BH‘&? § &ue? ¥R|n (If%refP]C luﬁa %Cag%%gfmwhﬁ%n 811 ﬁ proguctlon of
mfldmrrmtory)cytnﬁ(lriey;tby hemgn mmdo@@elthe ohibBjzdlofCther be)atmg of cilia on

hur%rtl C%pp&alc%%%ﬁheéssﬁn tﬁgt eg‘éars m t hg ||C|%gpath/Q? ébm%ratlon of

ne@atphisialThg, masttobviosss Leffiett ()fabmmcmfsm iseid 1he lpss Spedd bIood cells,
whﬁﬂ%@ﬁi o8 b?n%lﬁozc%%%rsesgﬁt%%c%% |F|:§ O%§< Oﬁ7%gg%to be gptgﬁfled (i.e.,
nor-taxivctataehuraark whgn pmlmmt|MSabe Isdltatge ttmrnm)tact(oﬁ) befioce it can be

adrﬁ?ﬁf r§;3 ?rﬁw?% Exwg%&{; %H(il ?Iéﬁmgo }l\}p\étc?r(nﬁéwgefaé)ﬁ%ugécﬂys’g} ig known

in tk\aGW |$Bet ffmr Ematnpld:(Walbea'aHfml e(lnfééf_tdmrrwnd551ﬂ8£bm$8%(‘ﬂ‘683)’),eM|tchell

o SRR LSRR, 117 8555 18 DSOS LR o)

Detmificéticeansimelyrimearte deldetiedrbyw ardérsindlsmedres; eof., stit@dew tbdemmalin or

gluF'a %8{:@%33 /egggﬁ%%rr a%)éﬁ‘%agﬂra U@Bﬁg\ﬂéfémcﬁ ? 2 C{égﬁoos/m 0258).

SuMﬂ@WtWWﬂe ﬁplllzﬁowrs irathee geinfpt @adusatokids pnilteroatvetyalply can be
C | th t | ch ot i
oo AR FeLPATI U el M s PhfpoERBERATRL b pByococca
protdinswhich swaydfe, mn@lxamplmc ouitatedipfodeges. p tog ©rm “miutated’lis gsed herein
to rqgéﬁ % nhoqg‘c#\?eg\ﬁﬁlcﬁ ﬂgggn(gé)rpgr% ﬁé&f c'?ﬁ X a}% 5“ gr édggtltﬁg(% gf((gne or more
amfrnar &dids upingt welh kodbwn hechnimpestfoosite Spﬂz@tsdlmstegéness or any other
0 I a -
cof SRR ki "2 BLIRE0se 205D B KORMENR G my o
altey8d 86 A3zt |( Mt&oleglcallyhaactwh twhlleif gillenagietathinyB B9 ¥ hunddenicsepitopes,

[ P na e
sedy BE AR Bgler NGB 0Bo o arhy Sh & elore S DR o7 2P T PdR ogon anc
WQOBHOEEBY. It is also characterized by a Type | signal
sequence. Exanples of Mrraxella catarrhalis protein

antigens which can be included in a 20 conbi nation
Aswaedi Inmfei@es".tp'scUlaxildrgftobd)rthathélep’reemefﬁly orefeyb totmtifaged or detoxified

La) are: 731 (Antex) & WD 96/ 34960
{W‘” e 'rcé'vl\frgeerf %netr%éloi (V\(eaxz)018910) LbpA

& or LbpB [ WD 98/ 55606 (PMC)]; TbpA & or ThbpB [WOD

009?4”"“558@% VARl SRR R e Yoy, Bl wer

origisgiAdgibed f?dSOﬁWe{ﬁIECJ(Cmeal’ eraieiny tdt coeldabé Jpurifi@ro BD,chblreRiffininty

BRI LS oF AR A B0 sy v

ph&phB83EBolNe moiptiéd ¢fGBed O BBBORICOjC | aqibl 8 GBembrane-associated

incleeHHERgE) SuliBylely By TigVe BePLissh v gapmonyeysy the ente amiy.

altidegh AiePexsc0 82T of the@raBripE(amika anidlsegueicenengthy peglyae vary. In
gerﬁgn%ﬂmneuﬁ%éiﬂ{; lrﬁ)gtﬁglﬁggcoﬁwr LIS O[Ezrnﬁ Bﬁgrgg@bi(il\lh,ggd’n%gtved repeat

can 3° EOnbi At o
reglasp&diandioy Rr a phating misl eegiv (P)odndoa icongervasteha)in@ dinding region

(C) ﬁ%hg%gﬁf 50%54 |%P tﬁblnﬁp%e?gggrgg%atelﬁgb@hﬁ ggtﬁ Breostein. As

Resear usiron
usedhierteis rmpplidadign, UBa(efryn }ﬁ?@ptmejamﬁlmglRmeyn f@@llﬁ&@ﬁwﬁﬂls(med from

theoéroﬁ\g consisting of Choline Binding Proteins as identified in WO97/41151, PbcA,
23
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99/ 64067] ; OVP26 [WD 97/ 01638 (Cortecs)]: P6 [EP
281673 (State University of New York)]; TbpA and/or

wa b(p)Broodﬂrza Hsf; H n47; Hf; Hm ; HwW2; Hm3; PERRE2008/057997
D15 (VD 94/ 12641) P2: and P5 (WD 94/26304). 35

Sof e%pﬁioﬂ?l QR BT BB o Ty MO AT cono e

Cbp@n@endudclosedmﬂOOQ/ﬁ%Mt hé’sp@msndugelnsem mmm/ogsm PbcA is

th ei n r
SRR [ R oRAsaaT SheR iRe LR e Weldh Bpbi8eq i wo gprosase.
Optisndlly dtee ﬁholirm Bisdiog FHotunstareesetﬁcte:drfeom\l\hB gféop consisting of CbpA,

conmbi nation of two proteins as set out
Pbﬁ'&é’rgéna%r}d %both proteins nmay be 5 used as carrier

proteins, or both proteins may be present as free
Anprn%oe |rﬂ(§nt &rthg %vrlzn'ﬂgr)( cB%pbgéseégnk tﬁjsncgt%r rv{/ eﬁeu%‘”%béﬁ is defined
aqueoireh truamadeséi reﬂersete Cphpdt wo’remMad:lsng 50% oohhnee of the Choline binding
reggorne@znbp?%éﬂy%ﬁcﬁﬁéﬁ néé falk B oér} wé‘cr?orllngmn%m §]r 0t & %)%tlonally the

resent as a carri
suelmdrdtéle tmnhenes dscka(if thee ChmlmeebmdlngWreglen aandc@mau pfattlom)rof the N-

terr% Ina E ﬁ%é) :ﬁ)?ét:glﬁn%ssl\/\%gl gé(] e’?’airg] ?{asg?)gnglno?é%tt rjn_s%n d(R1 or R2).

Optlmalli?httm H#rudRateRBas Pht lBpeatNRgdRE- TR 0| LickrRA)c hibramptesorof such
: : P

embggk%ﬂﬁjg%o&ﬁgg’%%’anat R Rf@u%&t@ghup WsRia1568 %’Vgogg/m 188,

hov@ier,notbér crealing bgndinfgusrotamsplackieg asslmFihtohohnePbmdm@he@lon are also

copaiRs i he RAR M B iR e + Spize Ri xre

+ Lyt C, R1XR2+PSA Rl xR2 + PsaA, Rl xR2 + Spl128,

Th%lyﬁéixrﬁg Ei s aﬁ%%ss}&cﬂa{’edsg of:éln q%%’s%crl] aH’ i/(/\htlhl\l&]ﬂxﬁgr omThe N-

terr@prdomﬁhrrexnmleadoclnmmedmﬂnmgwdd)mdle@ moveaver the LytX family does not
v REIRMP S Y BB A P Bl RSB presen
inverdinpo et Liybh famﬂyps coesdered tiskndt ifrech tha&iopX fpsily  BncbnBasDvith the
Cb?% fEH gEthgsC ?gHAa?r opr{a% %brﬁ‘t’i’li‘ns tHe Q:g{atﬁg/t}chfgm%ﬂbo?qhﬁn X protein
fanpiye _uﬁfm Yegnily @amerBB I:IlytA: EPIamﬂ)B: a‘éhth rr_egardQOQ plne)ﬂ_gim_ﬁamllyn LytA is
aisBRsdd AORENAC"S  A8RPGaio e, PBERSTIGA YD AQPLYLAERd in wo
an” 1 munogeni c Corrp05|?| on’ ‘comprisSing at’ |eas our
98/$893h endimalae refenpadiioaas Sbc HatC ieals@disdgsactis WO 98/18930, and is

als§ QREALNIJ AL a&ccm%eﬁeasp%ﬁtﬁé n@&ﬁtﬁ)a“ E@ri?é‘se%ef" ae

serotypes ereln one” sacc
conjugated to PhtD or fusion protein thereof and the

Anétﬂ?@%ﬁ?) an?en?ocm%ﬂ%éé ?_Rt){ ?ruﬁ@ﬁgglvﬁﬁﬁ%:f% Egnkc' % f ec?@dq above and

response agai ns
trunnatnaererf@srioria/@( a)graelnstladklmgﬁ@% érusibenofpthet @halineHendog region.
B T e )
of t’r&pwast@npcmprd:es @itpx tastater09HX BQ¥ates OBiMeT0 ¥yrot8iD%o (or fusions).

oA Y bRl AR I B Brcmgplgrion ctom
i.e.i stadk_imethﬁal ofdins, binding gorozies)t bbhyas f(@gd_elwtcgtedmeprt &®p91Cterm).
Op{igHaaIIS/ %&eisrs%ﬁa%%sﬁorﬁ%‘é Bﬁc}upp&kas%g [)Péb&Q, Fptgc%%pQA and PspC.

Optionally, it is CbpA. Optionally, LytX is LytC (also referred to as Sp91). Another
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t hereof. 26 WD 2009/ 000824 PCT/ EP2008/ 057997

Alternatively, an effective i nmune response agai nst
wekaoRodms24reasur ed by ELI SA as described i n exBOPER20081057997

An effective i mune response gives an anti-PhtD |1 gG
eméﬁ%%%ng/%wrpf tselgtea %ntg))?glﬁp%(e&%p@ﬁor Pﬁ%&r ng?q]g Iaééng He choline
bindingplosiain (@) andrppliesexd ad a fusast prateindyitil.yts, Opfiomally8l yt® is LytC.

or 10 S. pneunoni ae capsul ar saccharides from

di fferent serotypes conjugated to PhtD or fusion
Withr @gerds tohlesaofand FRapAesbatipbe keovotiy pres a2 FFamdxampl2, PsaA and

trargé’méhbr%’he gigféqig’x_’vggéﬁtg %Fer%%l’ r?a%%io’deefg%%gﬁ@%{ 83%%:%%?5&’1 Pa%n, Infect

Imrbdi, 1996 Ceclfi] 2):5P8B-622 0 Ps 28 nd richn3 B naoranec delptigravardhnto thereof

o0 28 A SN B, 100 LGB 1448, 351y B Scc.

thereof. In an enbodinent, the inmunogenic conposi t| on
t i tiaon ses n [
sofln I SPUSR AP RGN S ufoop P85l T8y ESHBONR: of
pnq{urmoe)r:caltshle‘ae&)brotela vath the rikedir \Vafi @mcb@tra(mhcmf,@DHPXﬂ' © avhere X is

an gp@%' é@(ﬂt An %?cggm \X/ﬁﬁen R n%lggggll ﬁrqeu%b%crgcg u‘rafgcé Rlso'iéequ with this

oW’ s rmuno
motbhpobeén mundftottkeeuse’iuﬂe\mhnmrlhe:omjexts@sthlatmv@ﬂlsn amkis therefore

con?}de?%oe%ﬁﬂﬁea} r8t%915¢’11 R@%ﬁgﬁg#@iezg‘%%tﬁkg&rﬁfas‘?@géog%np\@ﬁ%sm8930,
and ds aaoclkrmwndes iZmgbhe amﬂmg&taélopmteb@smeeﬁpﬂi@’ll iadeclosé&d in WO
98/@6%3?“/91\/&\%6 :I't haGS %e%%fqu}?ceerz# ?ﬁé%%?l &é@%g%%fztélnﬁegd éy I%gﬁé)eerl signal
sequeopar Sposs csfdumnsla)j i 00 BB/QB784 Twhelt Has tBe Sefbrance # y85992). It

iS aszooéh]aré %r@ed &%{'ﬁ@eﬁ"gf’%‘a rElghcet he | mmunogeni ¢

conp03| on o 6% T om COfipri ses pneunol ysi n.

25 The present invention further provides a vaccine

[ 0 [
Exigrgg%gt &o%%ge% g%}érprﬁ%ﬁéeupt??tg"gl Eﬂﬁicce%ﬁ Ieaéxg‘? mequj ed in a
corfibieatcac gaquge (ﬂspethellypfoeSb@tpre\;mem |o{)rmt|tmynd:oim) are: OMP106 [WO
v I e e [ .
974 ﬁ:(h‘te%g 7 bbb el EBMAY ARl s RS (R Bo1s910);
quﬁbﬁ@r&lprr{WO 88|/|5661(}1ﬁ (EPM@}] ultzodt &/or 30pB MU E 13785 & WO 97/32980
PSR AUE. 87 LRI AR 4548k gy vsoa ancior
Uspis? WG QB10S76Lictiniasrstth of d eaés)t aDmpGRy HesGn O URPI9/08824); PilQ
r e I SRe 0

PlEPEygerd; Sad CETEAMLReE, ATR° TSR B Bierr 2y fporo (e
99tﬁ‘208r1|)dmodal(69 I BBUAR); m«zﬂ 856@8:58180‘3@52) BG (PCT/EP99/03038) D15

9
(P@ﬁbﬁ@b‘ @ia‘a Fias f(ﬁ W% S 2881-?%3 (EE{)T’/?ED&%Q&{Z%W Hd ompE.
Exzpmpléeroénbn-aYpelabI@uldmmmhﬂas Tuenhzgeeadigens op agmentsSheteof which
' l.s .0 | - oki to . .
car{‘hg (ltll?&/e% iR, 4 Eorﬁplkﬁ%%fg?cg%ﬁte éﬁﬁ%ﬁa&ﬁlﬁggbhgn%rfgggrﬁféﬁa&frb%tls media)
inclyidee Rindmini ;getezjn UHBI $166h0¢ h Qlew State dResEhht fpmdation)] and fusions
f avo he i . On
ool BERc-EeleRon! BEOLE1 HNSdiREGLERD B8 S4TREAI0sY) or WO
99/640677; OMP26 [WO 97/01638 (Cortecs)]; P6 [EP 281673 (State University of New
York)]; TopA and/or TbpB; Hia; Hsf; Hin47; Hif; Hmw1; Hmw2; Hmw3; Hmw4; Hap; D15

(WO 94/12641): P2; and P5 (WO 94/26304).
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5 The distinction of Thl and Th2-type i mmune response
is not absolute. In reality an individual wll

W@ a@poods2an i nmune response which is descri bedPE@EER®0$IYS7997
predom nantly Thi or predom nantly Th2. However it

Th%jg){o?%%%gfs%?}r{n entlﬁgt may ?% pgé)gﬁ |c nle %rtr)llnl | eSB ecc&ﬂng_q/es meant
tha‘d’theehmmdogams cbmpbfblimranumambs]d}l dtdhé lpmtelfm/tfmrmwnhm TheRfollowing
corﬁgﬁ?tlonﬁse oe'fr a\s car érkprﬁt?ngecgraest Iree pq'_%% |gtlfu]c { glr fﬁe two. For
exefmpiet momabmplnapxm bi B& profeimuas s@tewtelveraﬁaftdrnmmmro@ms may be
osdp oD e et ERIBL Y S 0 FRRHERG om may e
presgmtodd ceegerogndT. ast ;raqalpaﬂgm,esr or@ may beydresanh@s aofdreer protein and a

freigl ifgﬂ%)ueﬁélv\%ggg%% gg%? % rg\éenlpoﬁlp %alanc%lflr(i: trip?@gﬁ)ﬁ.lor oI'ﬂ'yI asyep 1eree Rroteln or
ona@sndyl_bd Zredamt @snd rmsiar ﬁfb@rt wpe the e sess aares protem Where a

corﬁiﬁ%ﬁ% a(getﬂ{e\gbérgtea J u eglmcflgxeﬁé)g v\%ﬂﬂtleﬁ exlrsgms) orlngiihgt'ions include,
butparedwtilineted |ty, FhiD +ﬁ‘é%1o«5ﬁ’sé’ht[hd-l NBewapep@mﬂphﬁmiwéric or fusion
r LV, e ( de { fd | ik
prolté R cr‘5hAD PRI, Fq{?b %504r2‘ér ﬁé{ﬁ% %g‘;%grﬁ)t&ig%g%hfﬂ SRR Phta +
NRpaJRE-iSpQHGteIrryl CB+mkmo®raiugld>rap@dblnsnﬁ’hb‘ph(F§.3pmhM(H SmﬁBdPIAA + PsaA,
3 [ e 2
Ph%bgc%é%%’ na 1?((%% %?;y nop osjp%(r)brsy @lxd%%Ap%%'tA‘i NR1?EQ Sp128,
R133Ee-L®t®d34Xﬂ2edPamhd?ﬂxﬁQpthqA Fk1>q5§2d+ SA 28, ﬁﬁsRﬁerPlvtDt R1xR2 +
it (; o
Ph%ho(jggiog%@,éﬂr ghﬁ?nl(é%? %?rj’on{ ggéﬁ%?ﬁgﬁé ol pﬂclljlrﬂr?\_IIMtlseFrom CbpA.
Otfmmﬂoeibmatlommlnslwclb 3:prrm’tﬂlmabnnbrmstlorsn$uogeis ant® 8DIRVRR2at @ly, and
ont Qi S a re Wi
00 RS T, AN, ST REEHELRRE b LUELHCS R BN B
detorifiedh pseéumalysit ang Phily naPhtDBtas:diamsr heoteins hwa furth@t embodiment,
e B Rl SR 055 HRRAR RS s B0 o e
pro@ms VaCCI ne (1998) 16: 708- 14; EP 689454 B1]. An
enhanced systeminvol ves the conbi nation of a
nonophosphoryl lipid A and a saponin derivative,
In palirdepahdanit aspéa, thendreserttiioventdn mﬁfldearﬂh BidaiviRigeas composition

colbikO3 et W SOpRAI0N03 ol LESHABEUMES containing

SaQBhatlcwtfewmldIf&serdl Schresednias WDIYGEIBAS@IN & least one saccharide is
cor@%&%&%ﬂ&b{orgﬁ%ﬁf%@gﬂﬁ]{éﬁyyﬁﬁg gﬁr?l) unoo:gl;enlc%\émp\ég Bh is capable
of elaitirsy aneffestideibunurnzesponsd@ga®si RMP10. | n one
enbodi nent the i nmunogeni ¢ conposition additionally
conprises a saponin, which my be QS21. The
Anf&ﬁﬁenﬂMealrrhmmnmmspalhmagajlmmrE@ @rfusioh proteinathereof imureiasured for

I 2 h
exatil® o G ReGS st st o8 “H ok oS TGS BBk huoRS, An efecive
imrPQTe EBROORY PBYIEeT at @esiows,Sf)O%nﬁi)%t Hefo, 80% or 90% survival 7 days

e .
aft%g Eeg%%&haé Rét%rq?@oo%g %H? |n gMeq ziﬁ‘at I(ﬂ\r%)g%ailrgiéeo?t?ﬁarq JTerleteroIogous,
ther profrotise affodedrie dsgi tbatbb eémfraineusepainse adamspRbdleror fusion protein
the*&\fentl on. 5 Particular adjuvants are those sel ected

romthe group of netal Salts, oil in water
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emul sions, Toll |ike receptors agonist, (in particular

Toll like receptor 2 agonist, Toll |like receptor 3
waowniosis24 Tol | |i ke receptor 4 agonist, Toll |P&BEP2008/057997

receptor 7 agonist, Toll like receptor 8 agonist and

BTl SR oS e R RRLE oy e oA oo

deswiribéd trhexawanbe il heArc efifgotise trroase mspoise glmwm atihPbtDelgG response

o B . LS SO S LA 73,417,

W02/ 09746 - particularly N neningiti d| s bl ebs.

nt ti f bl b d b
Fof GAAHIF 108 BT 4o o Gmasias oot BRTA o durtade® 9 or 10

S. (oee@nohlbé aagbulaexhschatiten fromt Hiffemant Gerstgidsr edrjwsedfo PhtD or

fus{oR STl issf oL BTG SIS A6 BBEY 2ot ity BT f Turthe? selected
fronﬂﬂﬁa&@typ&&ﬁd?&!;tﬁ&cﬂsa AFV8 02N 0 A4RA, 1AA, UQH,ml4 15, 17F, 18C, 19A,

rope also be i nprov retai Pqr
198 OB oose e Bk 38 SoRisgrtR B Bftitnl it Scthetinéis figl 8 three o
serBtlpuy 3/ BA phd PRF bireconflayatel td Phiie of mproa\pe@tehytwefeﬂftc ating

the outer core saccharide structure of LGOS on

meni ngococcal blebs - for instance via the 1gtB(-)

In zmlérabod]medl siigsethdgenid@20pési0dA dflihe iMlehaom aiompeibys at least one

he afarementioned L 20 (e.q., isQlated froma
S. %%ﬁo’j’a%ﬁa?%{laﬁ s&tcgzqor)%esqopg.’qq\?edc@nlg%@ Br inspnleoE?Hchereof via a
linkes,efdr asampleaAlDHv&mbn géribddir@ettp RO f tth@ eenjafatidhechemistries listed
b II nvention. A further adjuvant which may be used with
CPHeS ESifposi ti ons of the invention may be sel ected
fromthe group: a saponin, lipid A or a derivative

i S RO b PR dsTL Shtiiof s B APMGh 20 Ees Hleastcne
S. pmaulnsoriae epsalanishoctiaride sotjbgatedto PbRDfoﬂfltlsh@f prathinithendof, wherein
0sj tions o

whj.ch b d wi.th the.
e, R PR S tpdin el R SRR e b T fitiand 21, 61
and@.31v,a6étl. add 3an eenaadi Jrent (wivher isdrept@nthahsi.a. da@lthins a larger

propbitPniel PEED R0 ap & & I4T APl 07" aponin,

in part| cuI ar 21. In an enbodl rrent the adj uvant

| %[g gna t09] r ses two or noL %ﬂ"w tts fromithe Vs
" AoBVRTTER NEHTPAPPEUP &PMPRE" Yo %Q%’?%H’é‘ COBY FERATTYNOYSIn:

cont a| n a saponin (in particular Qle) adj uvant and/ or

li.ke r. tor 9 st suc

g oRESPRT HBvaitn BT PSl Y 31 Gt SURFgRS. & elmmunogenic
corapddiiamatof dreSnventiopahs @ phasadueatically iancgptatilé exdigientQS21)

and a Toll like receptor 4 agonist such as

nonophosphoryl lipid A or its 3 deacyl ated derivative,
Th vaccindyRif, th@br@eaapwﬁtbn(mw bé@dj\l}&rﬂé@,%dﬁﬁlﬁl&l‘w when intended for

userpg/gr:ﬂ3 eglilq%%g%ﬁan Qﬁ@ﬁ sgcl%r Hs%cl)fﬁ%graﬁg)%g T0| (§éute|f§e adjuvants
incmbesarhaIUmmlJmn S?NS%-mNgél :ﬂl’&mtnunadydm&dé sged;rjt-)e;l‘rugmnum phoSSphate or
Ll s .
el B0} Rt o8 D OSSO 4503 RBEIGHE GRatiopyip: fon or
zn@,Sﬁﬂ?ﬂé;O beV\én Qﬁéﬁtﬁﬂdéb)u,speﬂsmrﬁlaf M%Mafemf mwbﬁgeggoN\Aabiilated sugars,
t her carri e odi ment
R S S R R S R o SIS

@521 and a CpG ol i gonucl eotide as described in
US6558670, US6544518.
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10 I'n an enbodi ment the adjuvant is a Toll like

receptor (TLR) 4 ligand, optionally an agonist such
w@g008/0bispd d A derivative particul arly nonophospéibER1008/057997

lipid Aor nore particularly 3 Deacyl ated

Th‘gg@ﬂparbl egg?t%nﬁ]lyé)l d A 3?] Iphege )meI\I?n 83 %f aNOFQI% ﬁ/pe of response.

Sughimdighc @valadoprmmg{pe I qytokjt@spheomib efavdiiDdtie Tindredtibn of cell mediated

n | EN: Thl nQt t. ca
BT e eh St RSCRLAEEy JobiyifEBedfoes ena
fav@@(lhé]rikjuétlorﬂbfelrmnmzhllnylmuhe|rssp@nms<mUheantfgeB deacyl at ed
nonophosphoryl lipid Awith 3, 4, 5 or 6 acyl ated

chains. In an enbodi nent, the conpositions of the
Thqardalecdioni ofvéht iand Bheatype paonunel resBoriSe iRiotiabsakied. In reality an

AL PRSI Bl o g AR SATSBIER BUED Gy

ThBuwe tprqmoepmralyl'ﬁﬂs Eoweedss dris hn’atqumnvmemnatoooalabr the families of

cyt Iaﬁgsn n fg‘PrRé oP %ﬁ)&dv\pn? rn%]@&?+ %ygéllhﬁ%)rht—%sob}bg/lo.?wﬂnn and

errvatives ar & kKnewh~ and® t hou
Co#fmag dMbsrhann, ﬁ'cRLmhm@oﬁrbam R.hot1989)nTH tend & H2@a’|1§zu|fferent patterns

of rﬁnﬁo‘?&% ? c?{e{lc?n g%odx}fo dlgfél‘lg i %undc?gﬁaqagr%}[)eﬁl)&(t %&rﬁrﬁjaﬁj%&lew of

am nojJ -
Immpbhodede 7o-4135D7§). udogditicrads yTH +BpE (B3p@shy direagsatiatediavith the

oL RSk 3 e, L RRKBO Y MSHBAEE. PBREPHches orer
diregc'BI{;F/2 a&éc@ﬁtd@dﬂﬁ aroyboctivhedt Tadeganoyhas rasporded xte botgtdduced by
gl siP 29 i P o L CONGS TNPAGISESRAMSES 262 APticisiec it fhg gporetion
of iHay Hrsgemophaspisaitedle (ANANt SBtdrbt @Aith PEMYD &Ptdbdinantly Th1
resDibRTo BENGS DR ARDPOLASY IRKY b 25 P valivghesos dgr detoxited fivid A in
geddr) - 3- hgeks 0xfyt etinstdmmanay0200510) #es)an-phrtiddtady ol 3-He-O-acylated
moppisebs 38058 (e bBbd ok EerEs oot G P21 1 A and a
corﬁbih&ﬁl‘oan:fRAomommal;d&)rylhlpmhA neytiohellyu3-ed- @Qéylatbﬁy‘rhonophosphoryl lipid

A, (oRRE I8h SiS Bo RBagut srt (S5 Trhns HPBuldiSehagp or aluminum

hydqrodpe) at amoil-tf-wAEPEnanson. dh suchlicoaibiratidys, amtlgen and 3D-MPL are

coflfiRe a8 B orine SafE Raa Tl eh rlolingn i, B0 HEghaRMery o
antiyeelcszJRKhrﬂnntmtmmlMtsry Sgidhs. eBtadies Hah@lsgbtvnttbaﬂ)@DmM i able to

s_ad] no nt f
rurpe SN M P BaeE e, P S ey BTt Thoelen' e, vaceine
(1948) d6a08a@orEMege4epaBat i on i sol ated fromthe South
American tree Quilaja Saponaria WMlina and was first
descri bed as having adjuvant activity by Dal sgaard et
An @hharﬁdﬂedk@?térrmﬁvcﬁlvééapembmbmdpmafm sionogiasphory! Ifpid Ading a saponin

esant e |ru rschu VoI Spr | erla
dera i Sarfolisth s CoBRtaR ot PptoRtd "SEMBY B Aflhlored in wo
94/0et38, | smlaatlmt bsadttigetioMeombogsitdrai wheradjhev @821aé&t iguehghed with

W|tho e toxici w th (E
ndbat ot by, i) B MESBRAT BT DY it &Rt dqgnutation
inveQdAd ) QSZIS-EMPE andnidtotadrolSapandiinindedgtevedulsioans described in WO
95/17210. In one embodiment the immunogenic composition additionally comprises a
saponin, which may be QS21. The formulation may also comprise an oil in water emulsion

and tocopherol (WO 95/17210). Unmethylated CpG containing oligonucleotides (WO
28
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the bark of Quillaja saponaria Mlina which induces

CD8+ cytotoxic T cells (CTLs), Thl 15 cells and a
wee@donisaant | g&a anti body response and i s a BEp@PoN8/057997

in the context of the present invention. Particul ar

lations of QS21 hay n sel
96/@%&5‘% rré (i’) iR Me MMUNOM $quk?erfe]t8ryt hg)s onfugfeﬁ,ﬁ\% WO%Z@'HS? and
W@QﬁﬁOﬁ&IZ alcmpso prefaestiabindLicdrf\DO8 /TBI3 18&)ansé laed aeepsmiabm for use in
ol nve'gto%art of the present invention may be

thesor%%lra e’inthe formof mcelles, mxed mcelles
(optionally with bile salts) or may be in the form of

Pa tlgﬁ%/l g}it\% t% rgaFI %) s]e? caezrog gr%gnsﬂ ggcld\;\)ggﬁ} (r)*rfn‘??jegglts oil in water

emuisitgs) Téklikemece ptoes agomm)nm earisuler Toll [edreceptay ragbnist, Toll like
{2 vvhe
rec%h{ofgsgégrﬁ z‘:’\"él{lj Ilﬁgereégp%r %;onﬁsq nﬂ)lﬁ {é’geﬁrbr 7 agonlst Toll like
receptoe B agnmlsisarminTc(llflldie recepiy9eagasist)nsapon RS o@ﬁbmﬁmam)ns théreof.
saponi ns may be associated with a netallic salt, such
as al um nium hydroxi de or al um ni um phosphate (WO
An %Ijufvsﬂl&mt czi'qobé asad ith thdweacmmoa’dnnpdsslops efb thet iscknition talne bleb or
OV QAR
outeP @én%on Pc%ﬁr@ﬁﬁgnged Sr% rgm r?ér%;atl Qb%%zr%l strains such as those
taugblmbu WD 02800 736 aparmnuiplhwslphmmdglﬂdvqobldbﬁ K@Jvadepmpeftles@f blebs

carlci(t))%ioi&ﬁfa%vlegﬂ&/ ?etéﬁ%%n gd@%émééac%ch%%rilogge 5S Lr¥a e. g through

ext@a@ﬁi@rﬁ)_&\&iﬁ lowrcoacdrdrsfomnseaicd dgrenic[fadngtesattd- @n%/\hmcmdime]) LOS
LS ... QU 0ol e r

carggg%%if.@g!e%p\t%ga Idt(rg}g: r%ghéjr} é t@h Jgu%?org% ﬁ%]glgsfé%gl |h rQN2§92/09746

Adjumard| propeytieo cop ladscobe wmbi‘oved b rceltmmhg (GO ] (andi/cm)tlonally removing

R TR R

the%ﬁdr?@l@saddladdfestaldhﬂdloﬁia@ﬁ dgrhmeninpostegariilebs — for instance via the

.10 ' s .
o PR ARG IO W2 R o R BaR R b7 st dlBonoa Los
(e.@titmdated flom-4 misbB - paretddrdgtB( TB@InQC&TQDBWlDlﬂTerd’HYId uSedbs en adjuvant
. .. The eotides for use in adjuvants or
n tﬁgggrﬁﬁgssft'%? qfﬂ#é 'g\(?géhg'g)ht invention are optionally CpG
cont ai ning ol i gonucl eoti des, optionally containing two
, n et |,de d
A @ﬁp%ﬂ%g‘ﬁ% (\)Ahhg(l[ o gdo ae% Wgﬁ )2[(1% cgﬁ‘@)gg ﬁ(grles op%ealkd(lzn%%ﬁ'&nay be
sel@g&l frotn theigsowp: @ystamsnmelimdl@l @0d delivatiod Itrcanmj &y irnmunostimulatory
oli %‘ﬁﬁ&%&de”“&% e%“( Slucg Ff‘nlnl(c}g ﬁ %Heucgr?o |'I d SV\%ftert :%ﬁwlsmn or
FeSent T nvent 1 bnJare y 'deoXynuc eo |des
corahlnaiﬁbrsrttuerdofrrehfurthlaeadjumﬂt mhu:dhemay de used Mhlethe compositions of the
o]
|nv8J1t|og| Eor h}%he:fl os%ﬁ |ﬁ %8&@91%9?'?&@5 %n%ltrﬂ a% u gl es n an err]n odiment, the
adjovdrEhns a Mob fike cdoeptor agomand$admglarmtagonlst dfea §olb|uj@ refeptor 2, 3,
4, §he ol '@VSP%'S%EOn.ﬁ' ing dr{‘c%'lé#‘t?&JW tm‘!aﬁ érﬁ‘[?od?rﬁé’rﬁ?th%fa&jlﬁk%nt system
I'nvent’i on nucI I'dés W th nixe
comnmmsnimol entmode abjupbragdeom Nt labdes figlr  [or pakticulagthe combinations

ooRHE S B OB e ey sl pgrcepor
agchﬂ% saé'l&sa@@l:pﬁndor\mgﬁgl’rﬁmnostmaatptyeztigomdcleoti,de Other combinations
corﬂéllls%oguscel Rtn' ﬁﬁﬁ) }}fcﬁ%rt@@f)%%"‘é{' P4 ﬁﬁ@qg&%‘?gf 4T4b%n|st such as

uence
monophosphoryl I|p|d A or |ts 3 deacylated derivative, 3 D — MPL, or a saponin (in
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contai n phosphorot hi oate nodified internucl eotide

i nkages. OLI GO 1(SEQ ID NO 1): TCC ATG ACG TTC CTG
WASBBINT8ELpG 1826) 20 OLIGO 2 (SEQ I D NO 2): RCVEELID08/057997

ACGC GIG CGC CAT (CpG 1758) OLI GO 3(SEQ ID NO 3): ACC

T C GAC ACC. A I 4 D -
pareia) (ATl T Heir B T BRI CpTd) Glucosaminide
ph@dph@®.5 (SEQ I D NGO 5): TCC ATG ACG TTC CTG ATG CT (CpG

1668) OLIGO 6 (SEQ ID NO 6): TCG ACG TTT TCG GCG CGC

GCC G (CpG 5456) 25 Alternative CpG ol igonucl eoti des
In aragmbodipent @djulients @qrieorokeisatidne\of 3DFi\/IPhahdth (ERV@ 671 948 B1),

N nt 1 a
oi D BART Bk SarRaBb T MLt BoendW, baret venfrgs . o
3DAL hemsnatededh ofter warreny (ER@t 688045 B8Whn |n rant ¢rebadiment, adjuvant
sysg(%r% oM %ﬂgot ggrﬁblﬁgtl 6§f5§0¢)]tl}4§§|mz/§§b?rgn yaiC?Pgl@%HggnQJcleotide as
desmbedmtlé@GS@Bﬁmw&félﬂma'he adj uvant may be an oil in
wat er enul sion or may conprise an oil in water
emul sion in conbination with other adjuvants. The oil
In @hambodJMehhibeadetalhtoa ashadltliceregeptonfBlLR )4 ligapapoptoasilyaan agonist
o a
suéﬁe%ég%ol: i ' grl\%lt l/e p]a_r{%u‘gﬁ E‘rﬁgwﬁ)ﬂg?{)hgg/l nﬁfd"}x (%r more particularly 3
Debdtiaibd Mopapthashoahlifié Ad8 0 AéPLas " bei ng capabl e of
bei ng transfornmed by 32 WO 2009/000824
PCT/ EP2008/ 057997 net abolisnt (Dorland's Illustrated
3 Medifalis Brvaittbentiom, Glak8Smsitioher Biolgigasniortl2 AArherica and primarily

pro?r%t(%é 8?)4(+119Zé11 }eﬁpiﬂ? eso\}vnr} %@%ﬂrlg-egoﬁﬂ% éﬁ?@cﬁﬁ%e Iﬁig%n be produced

acdoodking tdi thet rlnethlods |dp;|cbﬁed NGB 2 22824l A Ceniiealiygt is a mixture of 3-

o8] RSB BP0 Mir 85 0 S1P A Bpoosiment,

theacrommnlsslonqoa’r the gfregdnit ;1vBntiamveandli [QBT’[I(E[G]G R-aviPL nmh&mﬂe Small particle

3 Eg?IﬂBE b%ls aagé%ga\é%ye?%cg t%t\)t |§ gbhe gt%nl'é"%@re%(tmoug a 0.22um filter.

Su@B phipeadtiehs e Zeﬁcr[b@d 14 IﬁiSrr%ﬁomzﬂthaﬂe?rﬂS/&f[ﬂ!wmhemol W (Gan4/21292.

SvitRER S o fiesginioldh &4 Ardrauat tyals B PEICHA Peghiefintllaing. bur
notdimitedwiteat ger m oiI rice bran oil, and yeast, and is

an oil for use in this i nvention. Squalene is a
net abol i sable oil by virtue of the fact that it is an
OM1T#er medi at2edéoxyiche[2- déb@imgamheséa@noleox;hetkaeaé@rnoylam|no]-4-o-

dex 10t h no. 861 Toc
e s aiE s snay BoalRe sy e e Bindiabs  ons
gluasihyratassyBing BdgBnsHb3pRats), WD 95/WREBG7784; WO 95/ 17210) .
Tocols used in the oil enulsions (optionally oil in
wat er enul sions) of the invention may be fornul ated

omggﬂlasqe'sbsda)in R @ 038chndyldxiditaddcndynahindp4-bke 5-aza-9(R)-[(R)-
cols

t si ons of toco
YRR AR RGe IIP s BT Brodsopnpanatg)  (WOS9
/64Be8and amod/omezyon in diameter. Alternatively, the

tocols may be used in conbination with another oil,

to formthe oil phase of an oil emrul sion. Exanpl es of
owpniw wma& HIPONSS-WORELB- TR d@@e@@r@?lokyteﬁ@maﬁatlé@mowoao 5-aza-9-

tocol are descrlbed her ei n ch
[(R) 3 hydroxytetradecanoylammo]decan 1,10- dlol 1 -dlhydrogenophosphate 10-(6-

aminohexanoate) (WO 01/46127)
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the netabolisable oils described above. 20 GI in

wat er enul si on adjuvants per se have been suggested to
wheowsefsed as adj uvant conpositions (EP 0 399rGHBB0)8/057997

al so conbi nations of oil in water emul sions and ot her

S 95O B RSP A B P ed e e s

as 9sé tdtbsed (ﬁW@9860399emw363m3aﬂj(meessss Foan\peedaeation2% AGPs are

alsgeﬁ%éliog?efg; é%u%ﬂigﬁa%ggga@%g (Qe:ﬁ)ltab? esraﬁtlsgrc]f A#‘.&’é Sh Wafj'é?losed in
USGWMOor&)n(dJSGBsz@Z@,TDBZF ABEhidts 4801 §8de Ble TIAR4 amthgaedistsh Both are
S stens (in particular when
tholLﬁ rHP% ggm%f %(3 oaln?%/ to form adjuvants and
conp03|t|ons of the present invention. 30 In an

An&ﬂ?ro% s’tlmu%%i ?(#r ust%mﬁltﬁé I?es(e nvieﬂtzcgnnag?gwgiAlf?Aedpitss l(Jj(e:znl'j]vatives.
Qua & |§\A‘Eﬁboﬁm maddrehoralsslatﬂdoﬂrors mIWSaBtho*mélﬁsahere@I Quilaja &aponaria
Mogﬁrabgs ongtﬁrstI Qgsc(?blzd %mﬂa% gboq(‘l a L?%ltk%ﬁ(ol{)glséyar%tt %rl in 1974

r1ses a
(“ Seu@hn adjusqmtal #rehiv. sfqudleegﬁa(rne ¥itustooggheng! Vdudh winger Verlag,

B R SR pari g Bl SR, Ve JRbl S BRE B upigh rtaim

adJEP@Ht B0 8rideuddE toriniy ssdocaited wrth Suiil fAa (Rt 6252k, Tas example
QS];V%%F%§QT (a’%ﬁsﬁn%b\{%LasgﬁA aB§O ucﬁf’gé ?1?5 g%tlﬂ%| s%pgﬁn derived from
theclrank oF Qmﬁlajassawharlawb)hm tmbichHeduree GR8+ twdtokia T ballsglTLs), Th1
celggdﬂoéloé]byedf)al rant gé arg[ﬁ)a r@s%?ﬂggaééﬁ%fé IQ? nr}in in5thseucgﬂtext of the
preaentan@Bﬁbﬁ'V\EENSOTM soI ution, followed by

honogeni sati on using a hoanenizer, it would be clear

to a man skilled in the art that a nethod conpri sing
Pariaslar ftgmuhxhom wf QS@1 hame deenhdesagibedawbigh i ang@nneredddiment of the

I d S [

mv%‘ﬁ% H)rrtnﬁf% glfrté%glns%g}l ep'?lggtaﬁq%ﬁégat)cgég 35% qihe saponins
forrmnngr pxirt Lof (thes eres(eM inYE&8iolk mapfdeusehacaie mache rﬁcsrm ofrenicaitasn mixed

. of e
michle BT IR S Ble SIBTo Bt ok MER Gt P 0 100
9438391 )barippsaoed d)r belaaeihmbé@daiystrlmurﬁanswhl h$ edormmlikeher ring-like

] c 5 f
mu%n*eerltc %onﬁ)é?&%n&c ﬁﬁﬁa %{g}ﬂ% ﬁ rﬁlétgr% 3 (J Wﬁﬁlag Wr?éwlfosr;‘n%[é‘ted with
chaegienol aemmam onlmmﬁp‘ormlqﬁ@ntmlemnMsuemmsrm @dr exaenple as in WO
t chi gved -
95/1 ??‘Ijﬂ) %FE &%@8{1@ %@Pg%héessstélal%fjf\g?{ %I an&ll}e@?sc'alf‘nsugﬁ aesi ?Iumlnlum
hydeMQt)ealummuler|pbn$pf1at1£(vw®l98§lr‘568'é)rml sifier should be in
I -

Opﬁ&wa‘rﬁg ‘?18%%3&% é g%%%%%{bﬁ%er ff %ggﬁlpi‘j?&hére@dﬁ%& Zé)P%P oil in water
emtils®noi | dropl ets found within the stable oil in water

enmul sion are optionally less than 1 micron, may be in

t he range of substantially 30-600nm optionally
An snbancedtsyalenyingolvesthe30ni0ation ioh adnenaphesphoayidpid A (or detoxified

ty i I . 1 al . 5 e

i 2 5B hp e SRR G cohuckioty BB Brleheldn U T g 3P s
dlspjbset(bm AYOr 8#Q0IGH or a less reactogenic composition where the QS21 is

quenched with cholesterol as disclosed in WO 96/33739. A particularly potent adjuvant

formulation involving tocopherol with or without QS21 and/or 3D-MPL in an oil in water
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spectroscopy. In this regard, 80% of the oil droplets

by nunmber should be within the ranges, optionally
woree/0oisan 90% and optionally nore than 95% of PCTYEPZN$/057997

dropl ets by nunber are within the defined size
emg%'o%e?ﬁ“des rlbser(gg;l"rpt d)fgiﬁégpoml\%gﬁp%Sﬁr%é?dc‘%ent tﬂetllpnemunogenlc
coropositemt ddait@hally ootmﬁrlses aaapeninfwHictoma® bB-(8Wh or 2 25 to

10% oil (of the total dose volune), such as squal ene;

and when present, from2 to 10% al pha tocopherol; and
ImmumntiﬁluBatd)ny digosuntdatideant ang otter dlHtiké y«meperLléhé agonist may

! o of .

alség[_g _utsgﬁuglﬁge)%g% %[%e%tl %(otédrg 0& 5 r%/ 8@@ %ﬁ’t? vaccm uaI thgrpresent
mvénﬁm ateapptibnally tapGs cpntemnrdpsllgzonn'oleetlckisabb&oraﬂwIcsxntalnlng two or

moAé]d%UH{aglji({ ! (%(F n%{‘f’g] ?psar%t\é@%g}%&)l a\rst th%ggno&gné@yat%ass? s& or more

nudjeoties F1:\VE  t a'gmbls9 Cyiasing heclecideifolsvedfbyteh@uamies euuntleotlde The
n rt (o] t | S
ool SR ERales, o o PEseRoRL R ar®! Bl BEpaoalifBOEE" 1n an
em99d|fn]3214]Ihanldtevmcleﬂmd&ﬂ%ﬁle/\/mhgbnLntiesmde)sw phedpbbdithioate, or a
' d u a- h n
ph‘%%’?‘gpé’ﬂﬂé’%ﬁgﬁ% ouc' %a?ﬂé(gs%\ﬁnoglﬁst%ﬁ%ﬂg n(Tﬁrhér)Hors {e‘?} gﬁleo-q\ég%\!)nds are
witigg2the adpeof Bio- MPda.nt|034 60 2009 R0@BIAE the scope of the invention are
8/ 79 TIh nb t f ,
ogSHGERERR R Sfced iRl BRE o RHE] Bl fapy proauoing
ph@d)ﬁortqtmomelq«gcrmcmutldﬁ buphdmmhorqdmmnamtarmdeanmtad is Ud$H,666,153,
| s thereof, and/or saponins.
US§%7 §2% d%(?%%//?ﬁ%dr/“el nmunost i rrul ants are descri bed
here| n and in "Vaccine Design - The Subunit and

Ex%gélg %ﬁ ollA%g{(/:%%\}i' S pig %theg&%\ngé Fq gr?q&sFThe Sequences optionally

coigiwphnsphdrahipatel rendjfle@nmmcldmue lidages.and London, | SBN
OL%éngIf'é%?\ld(1 b AR RN By k'&% ?flﬁé“’é%z nd

ni c %pos t1ons according i Rvent i on
OLmﬁr(SE@ I® BQRONT G CECAGQSZNG Cﬁmu&ﬁ' (8pGLHS8)

R ATERIE N At BRI BT eREBET G e ace

OLtﬁB@ MeSERY 1D NO: 4T E TRRTTY TEHeCET ITTe el G G (CpG 2006)
| [ ) pan 85
e Bl TR A B S B ATE Rk ledes
OLKw}ﬁr(SEQwI@ M0:60i TGCE ACT EF T@I@JG@IGO@GC(:G@CEG CpGadsa
saponin are described in WO 99/12565. Typically for
human adm ni strati on the saponin (e.g. QS21) and/or
Alterﬁai\aeﬁbﬁallibveuclaﬁidesngay @DﬂﬂVBE)thevisbhuém:eplabsmtn fhat they have
. osition in the range of
mc%é@ﬂg%%zselgﬁ% Sm‘a?%%%}g]e?qu? 10g - 50g per dose.
Tha qwiG aligonutleetidss| utdised $i the preogiti iovemitioy nody bé synthesized by any
I c 0 % bol i
melf Sf(aﬂ% na|‘1 gtl?p(fbls xfaan)m fsletgeE%p 36%55@ @ln%nqently such
ollgmudbetm@s nﬁa'ydm Qynttrtesizeel’wallqm‘rgaan actoplatadadynthedizér.om 0. 3
to 3% (optionally 0.4 - 2% enulsifier (optionally
tween 80 [ pol yoxyet hyl ene sorbitan 20 nonool eate]).
Th¥\adiueari otdy tsjarabibinevataderatipioa or owypletoike an @il pr estenemulsion in
of rs4 I h I S
corﬂghéﬁ? (ls\)lt%r(gtﬁ aHJ?Y]éangs 1 '[arie téﬁ pg{é%?ocs t@lgs @QIQ%H seys%m o%tlonally
corsp@@sea reetabslisahle chpé’ﬂnesﬁee(rﬁtgrdn‘ithatermrmethb@lseble meys aelsinown in

thebgrt.pr ﬁ/ﬁe‘?eﬂ}oli?e}bl(? claﬁvt% o%ffingd 5&13t %el]h%o capable of being transformed by
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in the emul sions used in the invention. In sonme cases
it may be advant ageous that the inmunogenic

W@ eooposised ons and vacci nes of the present i nvebPCT/BP2008/057997
will further contain a 25 stabiliser, for exanple

ther e |f|er rfa nts, | udi caprylic.acid th
mefHpbPin THalrd S ol el RS pig O o3 idesy Oty 20
edit‘ma(ﬂ@l?e))TrThea)pm}dyl bre. aergeta%qual Gsha cninahlmasmxynthetlc oil, which is
( ' 21 |ncI f.b
noté[&g% hglreé‘%% r{d |oeﬁnaq ransfchr gb%/é'r?ég%oh ués, seeds,
and (gremnﬂ atd ommmsntstmus:ealdfomsetmbteedlsct S;mrthetn: 0|tsheret aisoalpart of this

inv%r?t}é)% O(I gﬁl I&eh?@m%%iaﬁlk%&%&%%&ﬂé esﬁg gé%g@cgrqd others.

0
Sqeaerdier t(2 6f10t15e191ac23 Haxaroethylehel 18,14 d 8;metbtra<_zﬂsah@<aanel) is an
unsqaLljl?rre]\{ed oaN,/ (ghu|shr¥85r%/ nmgfbos u%fn}t’tt_%% rs%%wggugéif,gﬁgqﬁ?ower quantities
in dhvecoxldWh@ty;,ermfw ach bl‘aardll smsymﬂt céndtib@npildeende in this invention.
' n : :
qugl%{rfr‘egﬁ ?\Srg%%g IES%}[)I%&l?%R‘p\”ttfmﬁf G E]a%'ti ﬁlgatr (arl]sggndpte%(ac:jlite in the
blosyntlm df, chalesterd;lt@b!lemkelth 10% Edlem ientry car36he). used in a
“low oil" formthe optional range of whichis 1:1 to
200:1, 35 optionally 20:1 to 100:1, or substantially
Tod8s (g.g.t\itamirv &Y eiena@sa eften nsed ineilbermdsipes adljueatjte(Eh 0 3825271 B1;
9 / | Q87 r 1 f
U R Rt 12 Wi oG no, e o FREEDAE Taflen@ offn water
empisoins) ef. the Aneotioh nglyyhe fooneatedizsdiasenbed inavfé 0a382a27410B1, in that

: . i 0; o
oo gheRE BRI Sl 4Bl Kehork o2 ppusrer, o
optithally l€gst thanal Inyicnsinediemefes. gAlteroatdledysttee dbdols snal be used in
corjaglg%:t??h\%ér?ﬁgtﬁth% off‘éo%grrn?me ‘IS)f g%s%g8f;%£;?§te§¥u?%i%rgs Examples of oil
emplsegs nthicghmanbe osedipt doortaddtipn h\atheh@tcmnhdarle destribdderen, such as
nelhdSphRabS e aBorn0e. B ionally the o)

from 120-600nmin diameter. A particularly potent
Oil gjﬂ%\i&némﬁlg{gm%ﬁ%gé%?ce ﬁ%\}e B@%r}e Is@g%@%ega{ohgél u%fblhas adjuvant
compasititins ofP Orﬁ%ISﬂésB)aalsap:ombma(lensg of Qb& watesirerhi?gond @nd other
. I I
actﬂx%réy A e %ﬁgeé‘hgg?-%f g?j A0 %aR0a0k P THGEheD o Bsi17210; wo
98/6&41145|W|® 9_95|256$CWCbQ9/11r24WD 9Gthe7 21l Oerpulsion ¥Wuvants have been
de ?l{)%%%gj%a(a's?méag%reihﬁﬁ% |SIO U’é’g;ltzg @Eg‘%é‘g@gn@%gﬂ)%nd water in
oil imwhisd enpeégionsdti pERA, 0@I7 EIH PoiB003&d B). All of WhICh form oil emulsion

sys%pnggﬁop%w uPalr rh%?\ mcc;]r%)_%l‘;ﬁgt&%l 2?&3%‘@%" ﬁj\garﬁs and %rapositions of

ui'mod ar e oni ran
theRgsang invahtioom. a known TLR agoni st (TLR8 in humans and
TLR7 in mce), whereas double stranded RNA and poly
I C (pol yinosinic-polycytidylic acid - a commerci al
In @ryemhedimentyithreeeil emolsioni(foalinstaride)oil imwetee eamsicnsy fusfhet@nprises

on SR Shlies BN AT 0o P00 8Bl BO00) 51
In jammambgeinieot, cthlepo$|¢mujalona§opbarqﬂy| elblnamtamtemg@wtandoraprises a
meEase%]&ﬁt hBWko%t oll as‘a t o%éjg%hgrqugﬁ%n% t(!icogf%r%m@éhugg alpha

vacci ne for’rru eaht
tocopherol (and optionally both squalene and alpha tocopherol) and optionally an
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and the inmunostinmul ant 3-de- O acyl at ed nonophosphor yl

lipid A (3D-MPL), are adsorbed onto the sane particle
wae@ogemses i bed in EP 0 576 478 131, EP O 689 4BAI/LBH)8/057997

and 25 EP 0 633 784 Bl. In these cases then antigen is

emplslRh oS RREC e Tt ol ATRERY . R gy o be

inch;rdm.t alum niumsalt particl es Such pr ocesses first

| nv decgér‘)?ﬁdu%ll'r'r RSi's nger%mu‘lo’& essrs }N%M kﬁ oatthg oen skil%d in the art.

The
Cobm’(omdgelthéﬂleﬁm)d dﬁ)@ﬁ)rlees mT)hlBg Hlettoqﬂmontalrl?r}gil)liaﬂldsp with a surfactant
su%dsog BE?/'R/WEEN b“"%orﬂt%ﬂ“ f%ﬁ%\}/e&rtgyr h(%%g%%%%éﬁﬁhsmg némmoolg,';enrzer it

ure un er agi Cat i°on SuUsS
woluld tteheaaratdchamahcsktllbé lraﬁuaoal’tber[ht anmethed cangbrising passing the mixture

twi%eg E&%@% iaogﬁiigﬁe Ln%%?l%g\@/gﬂg ({D nlf.{%\%!‘é *oer rﬁo%aeHrsfr}g?f grlﬁalil volumes of
liquid.oEqealy, thhemulsiiinatist prackessin ranubfluldeseaﬂ‘m PshMarefluidics machine,
ma%rh%ﬁﬁiﬁ %* ?58 ”%éges R&Y 5 é)%lrrgé of 2ar‘§|ng Cartarﬁsgmhrq ;'F:rp s%l#‘g(?rgq??'of 6 bar

roces rises sorptlon
(ou'rtrmhme;sswefmf ahcbut &t loary) mmbbladasmldt byptiret mah eskilled in the art to

f h ti f.th 3
proBise REEeY LRy 2B, bEdichon R R G Ebp aghieved by
rousing texpenimertrthmn torh prisvey] trtg/ntelaeunemenhgf tie tdseltahtsemldmen until a
preﬁgra‘?i% Was %%@%{/&J With oi‘ ?roﬁ)%lrsﬂ%f‘%hé{ e %'irgc? gra-rqe(teeradJ uvant
or use in e presen an” adj uvant
In amrvibmsirvateorenuﬂmqm iteé 10 aad emnisrlimssthomm tznin, aradgwEobedarrier. The
I d i h
o8 B BP P HeSiT BdpBBL S AR s L1 L
ot her antigen. 5 Further nore, vaccines are provi ded by
: EeTRe es?z%ngf kh%" Ptolrg&etg'}gur% it Pﬁa{ %Cét%Br'eSSPm Q/a‘i{raemulsmn are
e | himunost I mu ant adsor be parti cl"ed
ptrmnaw leiss tisa 1 mvibyioo hmayy doesin ki amtgea(bflsubétaeteallyf&(bﬁiﬁ(mmmrptronally
<oB AL AR PSS of DePE, B BBl bysoonm i
diafrretay, arfid rmt;bmhcu_larmluwtsﬂ50mtnantd|arﬁe:teoa$jm@gbyredtdymhoton correlation
soREBSER, \TVRELLONPROY! SR BHLIIAR) LRI ARUA e wiin the
rangas,ooraiopalry_t in_oreetrrarh Qi)/ﬁreindl dationgliyl mprecﬂmneﬂﬂ%rof $fed oil idroplets by
nur]ﬁB%r. a“r8mﬂﬁ}{)thé Brided sf%ebrsékggst 'T"f]il ! ou ?seofqrﬁe &gnents resent in the
antigen. reover, Thi's uvan for il ar i on &
oil amuisioine ofrthei e g Mivimve itjoni a‘resomrenann&lkyjrmtmerrangesoﬁfm 0.5-30% or 2
to L(%@%h &&qh% Pot?Ito%g% v{}'gméﬁ as%E:Hr glﬁak%o C%@g IV\’T?%P p{%seent, from 2 to 10%
alpha_rtut@mecm,eaod fraam \,(h&don%%c&rrtactmtngumdas )@mbg)xaethylene sorbitan
moﬁ%%tggpp(’fﬁ ftf%e ga fd o%h g@%nfqgg,eﬂng {e ag toF%pher(%INs equal or
lesathaant agdns pfq»'tdeeraaﬂnbge stable mulsrgenAn reamlsbfwnsuch as Tween80 or

Spgﬁ' %'Sa%%yrgg(?.b%nb%sgnﬁg{ 3' I|e.\/8I ?1‘35%)%ut819‘% 'ITF 8‘11' ' ?es%@l ﬁ may be
nmay be tdentical or srmlar

adwentagieous thatlherviaednesnofidhe peesenhmveydion mill farrther c@ntalma atdbyliser.
the netal salt is an alumniumsalt, for exanple

Al um ni um phosphat e or Al um ni um hydr oxi de. The
Exgmelsenf emueiont systerhsiatddesquibed i #60 {95172 1026/ A8/11241 and WO

Si,tio risin ost mul ant_ adsor bed
99/ P58 irjar BisCRAP 1ariyi8n Ao s BB BRsed Bt flaighie” SRR ganerol. anc
TWaEN 8 aghtiomdily doranutstedvith thesiadntunostravlastsel$Seghd/or IDRIPL.
first and second particles of netallic salt are

separate particles.
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LPS or LOS derivatives or nutations or lipid A
derivatives described herein are designed 25 to be
wo ew9/000324 ¢ (e.g. 3D-MPL) than native PCT/EP2008/057997
| i popol ysacchari des and are interchangeabl e
qui val en S ny.: U es
Tht?egnc ! b%ragﬁdelrpsat of Fneoﬁpegeﬁtng]% Xtr%] %ﬁ? ﬁgJuR/aJ U\S/fan mtv t]son may
addmnrnallhe:ouqmpesmtth@nsnmﬁndsmmuiammnstuobnas:dJﬂS’ |oseiiar|aat|ves thereof,
car niaye
andﬁﬂpgéfhnﬁfspl xar%gle%n& T@rtg ergurlmos{ %gpemh é g%—:‘c? herein and in
“‘Varhinki mes{gbORC|hearglibopit | amhIA(yU\aanﬁ;t Appﬂoa{;rSudBQas Pharmaceutical
, I r ld 0 carlri car L_pj
SR folbe S LR TR S analy i Rab P Rss. New
Yokegmainiondorf, 98BN (8306 BHb7-X.see above). I n one enbodi nent
t he adjuvant conprises (per 0.5 nL dose) 0.1-10ny,
0.2-7, 0.3-5, 0.4-2, or 0.5-1 ng (e.g. 0.4-0.6,
0. 9inlarl embo8ir@nt, therglljuvattesywholmymoderdit @omipnsitierscaccording to the

g RLcog s s Sapinp el G52 Ry g L eefiio iy, SBvpL i ar

oil emuBHnndgscebet ebovef optionady avitbe steall és.pectudlgsterdh) 6 Rdditionally the

ot By gl R VGR0 1) REZOARLRSTAREs 6 kg anctr

triceenylin aAdjueants comprisic@raneoiBD-waNBL pmubsitoh, 5 6@rol 14hd58, sappnin are

des%ﬂbgé)in'\fv@) #é?1ﬁ">655 15, 40-50, 10, 20, 30, 40 or 50 g)
saponi n

or1nstance QS21). 5 This adjuvant is
par ﬂ'yrmcﬂllarfblyhlsnlart atirhimistratiore trebesdppninge gi. R521) and/or LPS derivative

(e.é.g?,rlgll\/lﬁl[)'ﬁp%e Qseﬂp?\ H@ﬁgﬁ g5 tof |Fnl}]rﬁm\6§8r%b Bgmgosmon in the range

|OnC npri Slng I'S adj uvan
of wg Qﬁﬁmgisuch)mjs l]@a‘t(}é)&g de‘rOwgedS(TulgmBraibsda edBypically trteh@I emulsion

(opgona}lpg 0|Inrg|)4\/&\?e:fge§/nYL§§lg@ "&'BﬁBWPE%e gﬂrgd?oplm éﬂ%?%lgé oil. Optionally

it wilecarhprizesiran 2&6\10%9§que&mda £3) 2 toMn@X allphat theoph@hdl and from 0.3 to

3% R0 R Compnentisna. temonal Sustn B0 fastyoy@hidngy sorvitan
moﬂ&ﬂeaiﬁ])nOt\leergrbdth equdléne and elphar totepHenatare I’[Iﬂmd dptionally the

g HOAERE. (Il GU0 BEBHoT B ot R Hhobap (1B uoYgos o more

stableeemuisient iSpan@sn(Sortstes tlﬂmeat@) ﬂnay Alswdvk ressmt bisa @velnEdes to 1%
net abol .i ?ab e

in t&ﬁlﬂny?q,l r@,usefdn %%@Hetag)n-rv\gbﬁorg%fa%e% {a g%?ﬁ)g}%%?g}tageous that the
imrhoeggenicsemrhp@ttioas pind vaociaphef the) presantoinecraioh adil Iﬁﬁi’tﬂer contaln a

staéll_l]lgﬁr?gdjue\é(grwg C@tﬂg{rﬁ%ﬁéuf%&%};@cég{% ’in%ﬁ%}er?gl%p%i%%ﬁdl (merck index
10'MrEtitibg|dnsginbe1789), foseramms Tcppajliene) , 0. 1- 10, O. -8,

0. 6; 0. 9- 1-4. or 2-3 . 9-1.1
4- sv‘ﬁjﬁfe 89Hﬂ§%r?ef ad a(sé‘BBW”a(g&%F&é@he@&;? ) QWd'”B'H{’?%H%\'Isl §f benefit to
alsO irphide,a dterol foptidndlR, ché}eiiérolﬁtoﬁhﬂg)rmelagon 34 tHiSalldwsta reptuction in
2 t gcol . uch a a_tocopher o
theag)%]\r:lggﬁl (#a&)I‘ 8{) 19§04 ?syorf Pﬂi% ?adg Se)gu%e(g(zjog}l%f g’@nufacture
im@ovedlerdOof ttige (@vetpll Todfort 4&F- G, va&@nat% a3, a% @Uaﬁi@tlve and
Lipi.d A deriyvat, r jinstance 3D MPL)
audiaiyB iferoypRept: o BE e ont (bt porsdonpusit Spamproved IFN-
pro?lﬁ@lﬁfn' X\c&@@ﬁgwethﬁc&{Waﬁt sy@tsm of fheomtéaerﬁ%\%ﬁd_ b@dty{ﬂiﬁ‘:@ﬂy comprises
e vaccjne conpositi.o risin |
a ralge e BRoISaEBreRenn Qi) b dteente O 68d A9 Giar alp@ 4 present
invéhtlont & bOluseMimG SGN AilY PR thé, ofiiBnalONdngd bf wHidh is19H,to 200:1,
OptIZO?F]';“y 20:1 to 100:1, or substantially 48:1, this vaccine retains the beneficial adjuvant
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1, 5 7F (and may al so conprise one or nore from
serotypes 3, 6A, 19A, and 22F), wherein the GVC
w@niovlbasy4 titre i nduced agai nst one or nore (oPCHEP008/057997
t he vaccine conponents 4, 6B, 9V, 14, 18C, 19F and
nlflcantl |nf grior that_j nd
orobR ek coprl, R CcORRbefs M, D hettked oRURHe Ry profie

Acanmluglam;onmyrnbpummnasl Hmeweca)ratlaldﬁ su@®:QS3] (VW) I theEr,ange of 1:1

to %502175%,9715@%9 301 0 R)OJ‘F%{ éfr?%ﬁ%grzt!ra&f ans ggonally a“sterol (e.g.

chaé¢sitredticaled )ncltﬂe&@resem’()atﬁﬂ,atm) of PpoBid:stergl {edescribedlBerein.

40- .20, 30 r 50 Lipid

36 0 s60/ Gons s thinBosttaf busuBt ool Ao Sl Pl aropte
sizaird tHe- §b-mibderbanger OplerZlly thlegm( draplet 5izES,will 0e 50 thel (gnge 120 to
75&8"“ groﬁ rﬁ"928 Oér(i)m ng?jlaﬁ] onl n (for instance @S21). This

adj uvant i's art I'cu y "suitabl e for el derly vaccine

for mpaiﬁdudmky pdtentmdmvemfdfodnmiutrﬁn (f&r witmeateamoenbi@ation with AIPO4 in

h co r| e

eI RRoE o SRRt B Ro B aes PR g . on LPs
derﬁ\altlile)(ﬂ @@ESMP@D ypxdaen ok embiBjorA¥,g. }squalet&candlﬁlﬁha ’®8Bphekol in an oil

N v, al oY f
 SopbropAe) T ban TGS P VAR B8g00 (o paricur
adjavant odwlation r1é in Bearogld 2adgabled). one or nore (or all)
t he vacci ne conponents 4, 6B, 9V, 14, 18C, 19F and
23F is not significantly inferior to that induced by
Exarple®Prof\an@kRrd agdristviaduile@eptidglycam ovdipopnotsds . Imidapominolines,
ody. t NROSE:L. | .
suﬁn%s ﬁ#fg@n odo%%clggé JIJ{Y r%% are ?go&rﬁ ﬁh%‘?%ﬁ%ﬁ%ﬁat éelkg%&?rg%ed RNA is
alsb iagindwA Td.& agomisit (/'6.R85|ud’imrrms 2Dd VRRY .in Triicey, \sltgreasaddubi@ygtranded

TS R Ero BRI T2 PR S o i
RNPO 86 eem@Ody 0 TLRGP égnn@ts BDIMPLA® ab@xarple d?@, TLRY, agbdist whilst
CP%r]us%Q e%%m‘[/) (#f% TALR oan‘?t ive (for instance 3D MPL).

I arly suitable for elderly or
i nfant vacci ne for mJI ations. In one enbodi nent the

Thy A BoGREPGRhISABC R bahfhel BhSoAMIHVERS SOTREH RESimutant

Sacch conj uga fro
adgdniged ohtb avmetal selt.otAymeisiumibased, vagtine Idrmlﬂzﬂ@ns 1@lerei? 3 antigen

ond 8RB S SEBBL RO Bin B S Ao, o

adsombedody the stanese b:micleede agrribed indrfe 0 &7 6 #o8 81( BP (a$d9 454 B1, and

t igle
EPZ@E?’A/?g%oBﬁ érll gni %gg&t fh)?ﬁl ggrl or rfllac%s'%)}[?e% n;stucedggmmlum salt
follotwed By éenadsprption at thenenumostimelant/3ie-8iRieeso tESsahe alumlnlum salt

parYlgi(ég élﬁ:h%r&pe%r %é tr%Pﬁ‘w&QQh?e' g“sﬁgné.iwm}cwesounécggo? (i)n a water

mposi t1 resent venti
atpertllatlfle QHI‘tI(IIGBEeaIaCh anazmaf batuser B0i drldedSA0oninT be antiggn ibytypically
' i d.vacci ' e
2odF808 bR EEG! U BAl < YRGB fn A afl. e a0
MHALrguspemsion isithen hedéditorthenasdlsorbad agtiggn andthedpenulatomdalincubated

at fob b BIARE 5 Bhou e I by RO SYREELARGRUS (SO routes;

nUCcosS mnistrati he oral/alinentary,

In another process, the immunostimulant and the antigen are on separate metal particles,
as described in EP 1126876. The improved process comprises the adsorption of

immunostimulant, onto a metallic salt particle, followed by the adsorption of the antigen
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respiratory, genitourinary tracts. Intranasal (IN)

adm ni stration of vaccines for the treatnent of
w@p@amemsea or otitis nedia is possible (as PCT/EP2008/057997

nasopharyngeal carriage of pneunococci can be nore
ontSI S%ghtglr \flneelé% Itlc,pseﬁvenr!" ng fﬂl c%vﬁs at ?P@)adbl QCIhlﬁzgc]jclg(fr%tlteorﬂet%ﬁic particles
to fdnmea}tvaomneraphdoedjaubnt rfois tise eadtraas p@ssmtnlgtlemt[d)osreay 38 an adjuvant

corﬁg fnen&%PP%?r?r egml;lrrngrankf %eﬁ%lan? 8@5(??& enf %%%IC salt particle,

chéI@ﬂ@MﬁdOSdePGﬂié Eﬁéﬁﬂ@/ £)ﬂt799ff iclet ismegbstdrdially ieeaofc ether antigen.
Fur‘?@er}ﬁﬁpg&é&@as % ar a ?1 lr‘I té'FE%‘%ﬁ%%%ﬁg%é? cria_racterised in that
thevimelumostirh@anttis edsxnihedwrﬁb rpattlcteals obmetdilc sattywhietcarersubstantially free
fror%r&k(gﬂ Dt %Hpgrqcf It,]haft tMaXlgl%glo? étgﬁlc %8@ Wrméh are ac{so bed to the
coor At onge respec %
antegolare tilestyntiafoiree of @Uemmlrmmr)aﬁmmant t he optional Thl
Ac%)?{dlﬁél?gatpgaérrﬁgﬁpgtrlﬁ n?lé)HSBrc?/ O%gd(%?'tr |a§LLJV?§lf afE)rlS?ﬁur%atron comprising
immondsimofanddhichihgs baemn edsorBed ontb fagragtitle ofcmtnekallmfsa_lt characterised
in ???e c% osf%r"n o8 giﬁyst%%atl&;%gee oP rotﬁé(ragp rﬁe Iagr%%?t%ﬁl qﬁ% adjuvant
SaceRarPde® dohjlgates may be a ere (or
forrtnm)atlamdarbbetaenmtarmm:ateervmrsh nfsqucb@naaﬂi]nvan’snselsedl ik Iequired for the
mah?ﬁ]ctﬁﬂ% fgérjg%&% ]ACE(!;}%m ﬁ/]ct%rréel gc];e\/éotelae b%}%&%&;@?gg’@% Lpgcture of
a daxis. cbﬁprhlegcedmm @in ;aldmllvemtn campogjtors winclt hie one or more
§BERUREIAY ARG S Beel B R0l Brtgrply, e amien
hasabeémbttei-&dsokadainhrataimetalhs sbit.62did metallc szét:miay@eodmtloal or similar
o Bl BATAE 1 ROLAALLO S, AORALRN RN RIGRHa e gretal san
prepara on-is eneral descrl cl ne
is dheawrgnnu(rﬁ $dlt faexampte /ﬁunhlrmdp @hmﬂhata@mlommm bediexide.
Th%o ent'\/lénven%on \ng(%\)de(slggrs ) PK/SQCLMQ Péogﬁﬁosl\ﬁ)e d c[c))mprlsmg

ncapsul a |on Nl osones i's
mrﬁwﬂmds@rrmtmt adB)rE’ad ento 4 fil3paBick 012® mételliv aelt,i aTEBamirgen adsorbed

On%%g%@% %’iglhcc%gga]%ﬁe%rltség W tr%{t fﬁge rf?jr gescg)% darr]th‘IeJ%t J)forqe{gﬁpé salt are

sepEmiteghanteles, the solution is I yoph| lized in the

presence of a sugar acting as an anorphous

| yoprotectant, such as sucrose, trehal ose, glucose,
LP&wn hOSederivatitassa routatierest @dipid A mesvativah ddsarbad hetdireare designed
to 8(—9|IéJsts't8>ﬂc (é l gBH\I/Iqu 't?\grq naﬂvé hfo ?c%%?ge ogn@af{%ﬂrchangeable

an” anorp ous I'yopt ot ec I Ng

eqlagmnts pmtbveshengto%mywsps ofvtbelse:mbetlest descrinbedheneoh as

glycine or mannitol. The presence of a crystalline

bul ki ng agent allows for shortening freeze-drying
In onyecembodiment the quljesehosedofior thegtorsedsitions @h teninventioorcomprises a
. C r u [ f
Ilpcgég%?l:aerﬁerogmg&e IByrﬂn)&Ngsffet%hrE) %esofrgr\pagcd%ggml#ﬂo%a%h&p a” dioleoyl
phosphetidyi minollm&:I[D@é’C‘é)Jcands eptginalty ree,sterokelfmicbsed gihptestezol]). Such
: 0 n 0 e8| YC ;
Ilpo% %%oéagé %ﬁnﬁEQ{ %??rﬁpghgﬁ%egig%(tﬁn)ggﬁﬂdﬁgg %B) I(/Igl_ L0& above] and/or
sa;gjnmsg(smthma RIS24] - sempboe/ Imeomei erobodimelnt the adjuvant comprises (per

/ TY R '

0.5 HOSA P 27 UEE Rty P T e 6 B4 B o A M sr 1 ma)
phaaphalipgd (fbmmﬁtaog@@Od:’Qjoﬁrpééﬂﬁ O35-1.6f 0.0he-0i 49y 8r9t0.8nor 0.125-0.25

mgggyére{ég&@@égy%g% 5% & ME139/RBNL b b iRBtah E88& M sterol), 5-60, 10-50,
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The above stabilising agents and m xtures of
stabilising agents can further include a 35 pol yner
W@a(p)a,bD(BZQf i ncreasing the glass transition teP@QBERI00S$/€57997
of the formulation, 40 WO 2009/000824

o 5(%5/&? fgorory dong: T 3R BPotad b defafR IRk mstance a0

Mmo;tarrdg5 68S1@®50) HS2RBY L |elubkisngoapend, 20130, @8 or 50 ug) saponin
rp téeth | ene glycol (PEG for exanple havi ng a

(foripplapeh QP2 %klght bet ween 1500 and 6000 and dextran. 5
The i nmunogeni ¢ conpositions of the invention are
optionally I hilized and  extenporaneous|y

0
Th'ﬁé’@&’@f‘ﬁ‘?lﬂaé% ly HitaRle (R eeldqriyaise P?f?rﬁb"%w rlBpetemhpdiment

thea vﬂ@fr% soapbsitios Qﬁﬁﬁ)’illsfngofhls( \éﬂﬁﬁblﬁle):oﬂﬁﬁﬂs&a}éa&(héﬁd@ dbnjugates
to hi gaher ant iters in the presence 0

der@’@%mm ahee ﬁha'{ﬁl?f%%‘@ﬂgée@yp&ﬁ ﬁ»l%%n%“bé@@dWF 28F. 1,5, 7F

(an@Chaly aRb . collprib® oRB &r W@Worrpfserbf}@eé, BYEAL I 9N dri 22F) wherein the
cine kit, conpri si a vi al cont ai ni

ded
“&gxﬁlt?ﬂ%ﬁﬁ@rﬁ\e"ﬁg@eém FON® T G1ore E% FVmvacEne Compontnts 4, 68,

von>4| wBel 19F bAd |2}BPIQ§“n|ot SRAIfitat infnidr tdItHa@duced by the Prevnar®
r|S|ng a vial containing an adjuvant as descri bed

Va%%?%?ﬁumﬁ VPCIRERS si oned that in this aspect of the
invention, the adjuvant will be used to reconstitute
the | hi lised i mmunogenic conmposj.tion. 15 Although

In Qq?eerpég(smﬁggthgfadth@ntd}sggé%thp ﬁgg}ﬁmp§|89psng>}h%@ventlon comprises an

oil #flWafd Shenssh Madeonk @UM@taboI@émend)lﬁt Eé‘éh 88 sqfialéh®), an emulsifier
descri bed vaCC|nes into th e ski

(sughfs dreRB0oeng H%t'onﬁ%% kol SH%?\? %@Ha t%?’:?ﬁﬁm@k'”rf’”e embodiment

the%%hﬁ&ﬁn@%e@lééeﬁro 5 rorduse) c8tischels, eall 8d, bheesig @i 3, 5-6,
s the epldern1s Under neat h thIS

org(b1 t ?laqve sg e -8, § 1-4, or 2-3
4 ”??%an%yér( ) pet0uarmerd dPri-48 o 9n

mgt('érd‘ oovern| wortahsrﬁ bsiiliisineoEsch bS TWRen iBBF Al © %rﬁaIIyOSZO 1-
have shovvn gct on o vaC|ne|ntot e skin

a
5% par F’@ﬁ?é’r RAEr f 3 M) itoRel ek ag AIphaniesoeherol)-
response, which may al so be associated with a nurrber
of additional advantages. |ntradermal vaccinatio

ThigjadiveRiemgy eetignaly HJé@@F FRBRNSe?-69:n14-80 A8 23ty K%Qrafl’ 15, 40-50,
f r r conventi onal
10 t%ﬁ?gl Lg)ug%)f ﬁdﬁ? |?£g§rﬂnfglt|¢/é7%&2@%t|8@bne :?[?N-Eﬁnant oux
procedure", conprises steps of cleaning the skin, and
Théé%eéhéﬁ\réng &@' égf’atrlp(sgﬁgoléi%}qnfaﬁg'& deR \;alaglng%cf[ﬁ{ulﬁ fon& In one
narr ow gauge nee gauge) faci g upwar
emhediieat itlke ivasene e@mrOSitoN Hegirdsiod thiseadieeant 1pmiBiseexfegcharide
i e R A e e
1, pr éRi(@nthgnay 8lso gl@tnmsewar@ m@reefr@mawoﬁypemﬁdéA 18, and 22F),
wh?rléz'ir{1 theTr@NIE QMb@d&/StltFeh?rLB#'ctQ EQt V&Y of Itk Y o? W'@,&g% vaccine

ormn Surf ace, .
Corbporﬁn@wl VaB: 9N M\dl%oﬂ 9t led ﬁéE@H ROt Smwf@anfé/cleiﬂlpyto that induced by

theqﬁ‘rg{,ﬁa(?@ vabahe ﬁ{rﬁjmcgfngggl y designed to adm ni ster

l'iquid agents 1 nto or across the skin have been
descri bed, for exanple the devices described in WO

Thi%ge!dﬁﬂ/%ﬁpmay optionally contain 0.025-2.5, 0.05-1.5, 0.075-0.75, 0.1-0.3, or 0.125-
0.25 mg (e.g. 0.2-0.3, 0.1-0.15, 0.25 or 0.125 mgq) sterol (for instance cholesterol), 5-60,
10-50, or 20-30 ug (e.g. 5-15, 40-50, 10, 20, 30, 40 or 50 pg) lipid A derivative (for
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41 WD 2009/ 000824 PCT/ EP2008/ 057997 and EP 1092444,
al so the jet injection devices described for exanple

WO 00324 13977; US 5,480, 381, US 5,599, 302, RISI/EP2008/057997
5,334, 144, US 5,993,412, US 5,649,912, US 5, 569, 189,

nskiRed 30080 o e B e 1584005 WY e, 10,2063, 40 o 50

g S pBnRGey fHEBancbR® 1520, 639, US 4,596, 556, US
4,790, 824, US 5 4,941, 880, US 4,940, 460, WD 97/ 37705

and WD 97/ 13537. Alternative nethods of intradermal

Th@@%&]tﬂbﬁﬁ 13 %iah‘tﬁt[llaﬂﬁ/ sty B IRy R/ EiAE ddrivRiioARYIni el diisbdiment
conventi onal syringes, = and needl es, or devices

theq ¥agqie FOMBPSIHGN 150 H”é'”aeﬁ'%é‘t‘j&?"@?t §OMPESaPaSFGhaEg \yniugates
derBRA 36 b} lea8f all tHeofdRslaRgBErddRlee N8 S6 R VIV, 94, 4844Q0F VI)F, 1, 5, 7F
98/ 28037); or, applied to the surface qof the skin
(a”(jtm%éﬁér%’ﬁlp”é‘? Of‘? Oh U ARBLEONBES Pl WHgIdoger3qwherein the
GM@aQ@do&§Q%§)mdd&dVg@%ﬂwst BBe bRGIr&esr &l tﬁé’leacﬂfr%s@(ﬂﬁponents 4, 6B,

d d
oV BhoTiG.o TR 94 395 It Kot APIGEEny, Hisrion i ek ducpd by Tipgprovnar®

Vadci@uhqumghwa@cm&@[tl cularly a volune of between about
0.05mM and 0.2 m. 15 The content of antigens in the
skin or intradermal vaccines of the present invention

In BRY emfdRdmidnt tiad aBJvarl}é@Btfblofh%' cﬁﬁ;&%ﬂloﬂ§ df@h@ﬂwleﬁtlon comprises
i nt.ramuscul ar vacci nes (see ab

AU ShasPhalki Fribs IR o BT ANO Skt AL SLENEL)  Hhis ‘sdiant may

corhYig8UpaF DINBLBRKe P $00-7 S0V 2080508 4064600104 13001400t REAI as aluminium
protein antigens 1n "l ow dose" vaccines are optionally

phcmpégt@nﬂncﬂ h- 69510 PPt @r 29-3sn@ (19t 19.0§-=t 10. 20.139. 40 of g0 ug) lipid A
|accharide (optionally conjugated)
daﬁ%han$§§8ﬁ§H%%§®§@ gresent in the range of 0.01-1g, or
between 0.01 to 0.5 .tg of saccharide per dose. As
[
Th| %ﬁh\%ﬁgﬁo artlt:llﬂs\);ag([l:@nbelé trf(grr élﬁgwrrg Ilr‘gﬁll}t \Y#Jcrcbﬁe %ﬁﬁﬂ‘lﬁtlons In one
emppdimieat dhke ractmameeanositie opapeising WSI pdingant neamersisas i Jagcharide
I \ r
corﬁ@ge‘tﬁs‘:@%rg}ggﬁ%ﬁ LS baR: th<,2 géé\gutngg@ ogﬁive\;g‘eﬁ 6g] 'gaﬁ/t Q'E.’ﬂécs 19F, 23F,
1, ébaﬁt(aad (nnemw&?e cﬂ@mmiée mechr@ormfrnmn%motykew b6t 10Aeped 22F),
Whér% é.*ﬂ?? aRMBRUD it | o?%éﬁtdg%fhép%\é’esp mdrBdf oY'é#I{)'Qhé vaccine
e 0 can

rent arts I'n genera
corb@onmﬁﬁe%t@d No14.€@86n 1Phand @8r if @otmgr@@an@/ infegjorie thetl induced by

Fk}g\,%fv%gan@fn ﬁd?w‘?arﬁkdc@megﬂe derms is |ocated between

he stratum corneum and the epiderm s at the surface
and t he subcut aneous | ayer bel ow. 30 Depending on the

Th%ngg&:l p%@% eal‘ﬁSI'ié’o ?oﬁt%iﬁlnéaﬁﬁlﬂg%m% cUﬁk)hémd%r% tQ@ present invention

cat ed
magralye (sed nigt eto;e%eordtrgatr B bmeeshahi susceptidlee t@epnfaetlom sbyarrwans of

adrH?l?ster gréﬂlé vaddlfie F?/Tae§f§ﬁ%mfcnéfreﬁhb%l rb‘lﬁt&h?ﬁe&r QYhRSraBbhs may

npr ov vaccl ne reventi on or

lanJd@I inipchen ofe de Gmtramtsscn’@du Wbaluyeperﬁgnqaéékﬁiphntrasd@rmal (ID) or

suﬁpc%flé/nég%o /%%559‘@% addi §ik omuBhsal 42dnRst 20 AB08LA oralalimentary,

respiratory, genitourinary tracts. Intranasal (IN) administration of vaccines for the

treatment of pneumonia or otitis media is possible (as nasopharyngeal carriage of

pneumococci can be more effectively prevented, thus attenuating infection at its earliest

stage). Although the vaccine of the invention may be administered as a single dose,

components thereof may also be co-administered together at the same time or at different
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Haenophi | us influenzae proteins, for exanple protein D
in conjugated form In addition, the present

WO pwebdsen further provides an inproved vacci neCT/@pr200$1e57997
prevention or anelioration of pneunpcoccal infection

nf an e.qa. Lti by relyin he -
tmeofD} PG iiobr b e AonlyBaieer Sos bPr ggministeres
seqmratelynjpti thest min@ltloteed)m-ﬂomdfks dBter Shep admnmin’raaen ccxbnijaj gay bacterial
progeﬁo g%ﬁér']é)nr%%f ﬂbe&a{cﬁlnel} tfn?aq& ?%énrag " g;%gﬁ{: L%e rfegp?oenses with
respaﬁdueacraethpr)oftm'l omsadmeldtradmnc threropdiona rTditt ead[uyant i@ag bepresent in
anyggrrgl %ﬁﬁg)ﬁg‘*ergnttaﬁ%ﬁ‘ﬁlgtr %aﬁ gﬁ?égégm kr’%?enlsogﬁ% gf aadn’?glstratlon 2
diffeen} ugeeseof ddministratunsmay Ibe ysees &t exafmalat samharssdasmr SaCChal‘Ide
coAIJ giatgsvrggy g@a'&ﬂﬁ‘qét&e%' II\/F oF II% a(n%r c?erl%a| b’r eH %y ﬁe administered IN
(ordl())t hleradéltlbmdhhﬁeﬁabclnemef ﬁreemeerﬁthnnmeynblemdnnlelsmned IM for priming
t eI|C|t a (protective) immne

doéreggaﬁg\éggo{@ooge? (defl ned as 0-2 years old in the

context of the present invention) by admnistering a

safe apd. effectiye amu of the vaccin f .the

g GOBIRET Gh ProiS Beaslibaty 1 Mrateseing] WP ERBr S bt fees -0k
optfnall 6-500.6 561t in théemhy®B 1 PSdIdEoldvend an PRigMi BicBiRatn, subjects

the antigenic S. pneunpni ae conj ugate conmpositions of
mayﬁ%CQ'W?réﬁV?rélr Qpster IMRUREaY Sﬁé’eg%e'b’ﬁea%%de of the

S. pneunoni ae conj ugates of the invention in the

manuf acture of a nedi canent for the prevention

Vagqing, PreRATRRf o S W@M@@ég&}eddpé@ggge W”a(ncﬂeh%&b{mi[‘ and adjuvant
ap;ﬁﬁ@éﬁd' (RRt PolvBE MIFES&NNelW&ANIM.ON (1998) FléRun®VRdss New York).

thod to elicit a 20 nmune .response j n
EngaRsU B M BRI BACKY el Rl FLHA DS ek teidnt
invention a patient is considered elderly if they are
50 years or over in age, typically over 55 years and
nmore general |y over 60 years) by adnministering a safe

Th@ﬂ/@lc@ﬁésl‘i@ﬁ |rf~/rau@dgéur¢t cor@;ﬁosttla)as GG Preseht tnlv@ntidhvmay ib@Nstored in
opti ona I on W

soly Yﬁdﬁﬁ'z%r g?é 78 P'@%eé'ﬁ!tth%t§°'w%'sé¥o\l\g5'ﬁ"j’%@éf‘%&resence of a

sugHrOécﬁth a%h&ﬁhéﬁpﬂ@u@lyd@ﬂﬂéﬁﬁlﬁﬂ a%ué’rﬁ Qisesmo@ytré}%losg5 glucose,
he sane, or dlfferent as a

nonl ae r.ot ei

maﬂ@%%? JB2l0ser PefaGiRsst d @ € RYWF? uhc?‘sﬁelé’f'c”gf's 'h‘é’h"'zed in the
prelsBN&NGf @ gugﬁ Rtinghs abl agfogbﬁﬁgﬁ Wo%kd’t@cténthélrﬁﬂiél bhmﬁnb agent providing

. agal ns | Sease aus . Dy . neu ni ae and
IMiy ﬁo{;?%ﬁwma%%ﬁﬁﬂs q'r}?rcrfu%?fg"ﬁe'- iﬁlﬁ? BEESERTE eighpyialling bulking
ag?ﬁrﬂam\ﬁd et and‘t@nl’hbefrBQfd-d@mgi rwgs@prrotm@t lpVéSed_@?eof]?fhlgh salt
e I (0] SIl]on ne . or | 0 )
CoRREF e FOHGR oS 0T PR B Gt st HETIRGR, pbhes Granogenic
corhpFBitiuPg €Y GadeB Osil theOiRvétioh hlﬂCIUGWeBUCrQQe/@K})bméS&elhzilose/glycme

the treatnent o revent Iton of .di sease cause

glugOWW.%ngﬁafggﬁwpowg @s)ﬁ/glmmﬁrqsg/gmqwtp(Jgéga‘;%se/manmtm

glubdde@@bih o), rﬁ&%ehﬁ@nﬁ@&%rﬂ%g%eﬁﬁﬁﬂrﬁeﬁQ?ﬁ/c@lﬁﬁ@&?m‘blar ratio of
further aspect of the |n1\t/)§ {/I on i use

the; tWB@@H‘F S ?ﬁﬁ'&g?' Yi b 3cbfn d)[r 1:&-{mmyinogenic compositions
of thBWR@hiicHoptidnkecomitist aed I;}b;ﬁnl%fatl@n Fede 6B Eridedrabbhe

treatnment or prevention o
The above stabilising agents and mixtures of stabilising agents can further include a
polymer capable of increasing the glass transition temperature (Tg’) of the formulation,
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di seases caused by S. pneunoni ae and optionally

Haenophi l us i nfl uenzae infection. 5 The terns
w0 ec@aonissd ng”, "conprise” and "conprises" her ePCI/BPB08/057997

i ntended by the inventors to be optionally _
suct uepss c'h%(l\J/l.tnglbl [r0 ?one& L-t.’]\(?P g%e %ﬁ;@%karén nde%&rgpyorcaogai/r%gr acting
as |anrsyﬂaldlme bElktmgdagmmsscHwes aofyeth@rleamgw:oi (PEGptiaxample having a

o UBRBElahRRe®h P AT SRl S BkEREn C compost ti ons”

of the invention, and vice versa. Al references or
a t I C t t I o

g o il PRt 65 o BVOlPR, 28 biflrae, wpppiized anc
extéﬁmpbmneomﬂy redmastltuﬂedsonon\t@rmseon_ymaylll:beg eyt exsult in a more stable
co#ﬁgs%o t@leClneg%endfr%;f gg\és% ?e)éggglh?sne?r ﬁtlgq%& {terstlrbthel 5)/resence of
3DdveL amdamrtbe abserige ottematunumdn daséd adjuvamgy t he scope of

the invention in any manner. 20 Exanpl es Exanple 1:

EXPRESSI ON OF PROTEIN D Haenophilus influenzae
In preobgpatt Df Beneventios os ptavidetli dmadodre Igt, @beiprisiDy a vial containing an

[ rt e
mrﬁﬁrgc%%ﬁ% Q%Rﬁ\%h% té{] ﬁwegﬁi:ilgntko%ghqp?lgnemgslgrI&(grgcﬁl'is%d l:%orrpl and further
corhnrﬁshrngeammdacoritalalnlg amead)un;qnéas dastribed-hetgmpetilid en\8$|ormd11$1at in this
egto 48 C e ,[glgA el

aspeeggog the r‘HIBHi(F‘i.S t%e 8@ i nﬂDbgeue hzﬁ %keflcgrﬂs?gib? é[he I&ophlllsed
mrhumge@rc compoﬁmo&gr en Department of Medi cal

M cr obi ol ogy, Uni ver si ty of Lund, Mal no General

Hospital, Mal no, Sweden. The DNA 30 sequence of
Altmrughethe adeires befethep pleisesth ndeition] arayobe etdnahiste(el99d )any route,

X jon ve
ad%{b&ir%%eo%rdeessgﬁ%eﬁaézg n%g?ntﬁ/g]je sKif gIrEgZ(rgrjin\gsa : Vé};ngg)dlment of the
presBR3iBZer(tiGn osduman akin, cdr@y&&)esmn oG;lEr Winroyi drdictee caktgeh thgestratum
r ran
corfegrgsifvn%ﬁooﬁlgﬂéyy fégreeeip‘iedgm %1 YR %e@&a@ %%O%@Qérﬂps gn glayer called the
derRr(E,/ \HRH2I0 08 10B BiTaysi MnsesubeuitagewusstlssaeeRemardmus ddve shown that
|nje(c§gnat %%c‘&%e%to th&gsﬁ%) n!j ggfc o 8 %M'mﬂlgtgé Un immune
fesi stance ﬁ R

respesses t\@fmicle rgasnellsoTIbe &socnted S\Mthaa muhm 6f Tﬁhd!tldz'rlal caglvantages.

Int%ﬁ%%r@éﬁr@at}gﬁ% Eﬂn%r\?gcgq%g %egérﬁ)gﬁ%% h‘%@rg%saJS'% tlémaﬁ I%]eature of

thedwesanatnivertiqngal E: : TNlO IanbdaKl I - c1857 OH1). No9
and SA500 are E. coli K12 strains derived fromDr.
Martin Rosenberg's |laboratory at the
The conventional technique of intradermal injection, the “mantoux procedure”, comprises

steps of cleaning the skin, and then stretching with one hand, and with the bevel of a
narrow gauge needle (26-31 gauge) facing upwards the needle is inserted at an angle of
between 10-15°. Once the bevel of the needle is inserted, the barrel of the needle is
lowered and further advanced whilst providing a slight pressure to elevate it under the
skin. The liquid is then injected very slowly thereby forming a bleb or bump on the skin

surface, followed by slow withdrawal of the needle.

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

across the skin have been described, for example the devices described in WO 99/34850
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National Institute of Health. 10 The expression vector

pM5 1 For the production of protein D, the DNA
wepwodoesgs t he protein has been cloned into theCT/EP2008/057997

expression vector pMc 1. This plasmd utilises signals

aph dri v the crj t|o )
and FRRARTR 0T 4, L PesiBp oGy, HoSked PSRl By A ovv1s077
USco#i(aB81s US 5169pB0Rm01% 6,384 144,pld:8&3t&% 42, b, 64,90912 US 5,569,189,
{i ( e

s LI (SR SN PSR ol SR O B 6% S 5.312.335
USpBdakded, (urs 05,964314133I US BIFD) . 63%CUSr 4,596,666.2iUF rﬂg7901824 us

49Pl1'8§50§%g 94008 SEW‘{% Qﬁ%fg% LR %@”95 gen/lxlcé’r ?”#n%thods of

intratieraah admoidteation 0€ el \mtlnerpreim?ammsmay mnhdlaphwtu@i%syrmges

an&rﬂéee o?gewg dqs%@%?&%@ﬁls&cs%éw s5lid \?é{ﬁ%lne%mwl%%ﬂ, or

tranddetrhal matcheeﬁV\éEQWSMQJtVéDrQE}AIBQSﬁ) kwir m@slletd_)totthe s@face of the skin
(tran%ﬁér?n o traor{scg‘tgﬂ &%}Yé? 6'?9%/2%5%2( eWé 89)2@81%‘59 of RNA

YIMer ase er and "t here
transcription of the |nserted gene. The cI gene of the

Wh%ﬁ%g %/gbccfrpes {)fr tﬂ r})ré%%ﬁ rﬁlgﬁtﬁ_o | Iy 8 bet ﬁrsir’}etrgcﬁ the skin, or more

sensitrve fu ected anscrlp on cdn
spetm‘lcaklggmtcamecddoryns treneciat us @ a;luvsf tiquid velumanpanticulafsa volume of

betl,\fge L)gﬁ{roeoégrﬁ%'@tz%e i nactivates the repressor and

syn ess oreign protein is initiated. This
expression systemallows controlled 25 synthesis of

Th% %Bﬁt' gtn%fee{r‘?b%@;% tﬁ% %E%l c%l|J1t¥§osenéll(}?ag:gin%gg&sﬁ%ﬁgggti%inﬁon may
be csmﬂnllarstcr a:onveNRSSalThesesRés foylsd)genntrérﬁusaudﬂri vancms h(see above).

Ho@é&%, é?s atf&f(‘urgro?% ci)rp[r derrﬁ Bhﬁéfe@%t COI r r| s ma;hbe ‘low

erirvative o rail
dos’.%lggAc(dérdna;gjy t@aﬁt&l@;n dlrngns tnH’ tOV\) dodef vamﬁsaaras)pmnally present in as

inif' 3oL i Folq DB s 6 e 3BRE T é‘ﬂs&%@@&ﬁ%ﬂ%}@%ﬂ?&v pgqivgated)

antijeut @by txy‘ pm‘éht ﬂ"&@rﬁ@n‘@hg@:@f a0 yid, hes bstweEhe0.018070.5 pg of
gﬁt%%%on confers a tenperature sensitive lesion to
8M%q Pe &f0P®ssor. The OHL del etion removes the
| anbdaphage ri ght operon and the hosts bio, uvr3 and
chl A loci, The ARS8 strain was 35 erat
ASPF%@&%E‘& ihsriewn INerrefneHoevesy 'Bﬁa@%g‘gt"%@ﬂ@ ee\’ﬂ°8l5‘§lt9the region

of mé@%ﬂmt@rh e &ng@oweﬁléa Vt‘Qje %@;gf%ﬁ?&%%g@@é&ﬁ?Q@ﬁfc@ﬁaﬂ%ﬁluswely
erivatl a , a

in tﬁﬁfj?%lﬁc%h%ﬁg@?'s {srige Pé@ttﬁbék'Wécéb%ﬁ)e?W?ﬁrblg%@ma@d about 2.0

m@?bﬁpi_rr]ﬁﬁbgwtab@ it Blirhas ¥Rih] g@t th!éreVllsraI U?‘te@fﬁ ah’lfd)@npbﬁﬁdi‘ﬁﬂ@n between
o1, a nsposon or e clin

noRisBsaion e e oL T boal B G5ERa (AR pYRsEIaddR reach the

der@dis BEGbiAYG 1W@\Dt@@r@b@oﬂth\é@kﬁﬂfTthd?th@'ItioatddSbetween the
t he gene encaodi ng t he non- %tructur al protein

strathm) cREpewe apdrie e@&%ﬁﬂé 3t g SUfaes ape % %ﬁ%??%%@eous 'ayer below.

DepdAdiPBh DheTrh@cilegbﬂtd@Itl\ibrP m@r\%ccmSmayrQerﬁat@isi ey IdeRd solely or

vVect or

pri'{“%‘r?}{énﬁ‘}.;'tnﬁ‘éngT@“'iz@)' URPY H Janshbg? H@.trsbua%ﬁw'mw}?gemé%mls and the

dertigl Xbal restriction sites at the 5 and 3

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

amelioration of Otitis media caused by Haemophilus influenzae by the addition of
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10 ends, respectively. The Ncol/ Xbal fragnment was then

i ntroduced into pMaNS1 between Ncol and Xbal thus
w@e@anoesgs a fusi on protein containing the N-terP@i/BR008157997

ami no acids of the NS1 protein foIIovved by the PD

BBl Bt BEAE YO0 b BBl RS B,
theplpostsehh inYeek@r €egharn pmsjesgem}elnm(mdad ﬁemmmrBMbreventlon or
amﬁr 3? éf Wr‘rfleum ng%a(? fgct%gllfﬂlc\:/oﬁ\? nsg IOEE is mee)%clg@ppy ?el}(lng on the
addltncm bf osdz cthweqonNutrmcmaahbrdtaasss dase‘sae upoonjm@tecg@totan to the S.

on b, 55 oEOEES A SPERLARAY o prtrs

maysbegﬂsnesaxhedr difieeerp rtoteay rS. pribos®niaet prot@irtsausedaad ezgmri_er proteins.

Oneﬁg nﬁorg?éﬂor&%l/y %a%%a?él P]r%}c/?% T%n%ﬁeﬁsotcg%gay\hl ?%eilpélﬁécj)gde in the

comeingiiver vaocireeinea fretetor térgugaped rfqnhas r'r"hns;rthbl peskatt éavention is an

|mp%;r§ Vex rﬁ%tgf)g t%%?@é&%@ |Inﬂ’rt1l?noe 8&&91'38 girn?'l;thT EF@%& %?r‘! |{1fants
strain by heat shock at 37 C PI asm d cont ai ni ng

In RABIHRF | entyRfiBefte tRE Sidsér hb&mt@he%e%ﬁeln%rové@ﬁﬁﬁé'tbf@d No elicit a
Presence of the protein D encoding nsert was

(Pref&rvyes (P AaS r%§P°253 i geaits ¢defped |9§0(P gt@&rﬁoP'Qs'ﬁltBe BRAext of the

predbhthinGetRa} @? RININBIEhG 3S8FFe ahdCefREATRINMAAL oftheCPdcine of the
strain is referred to as ECD4. Expression of protein D

invertion g epediniEic varting! FHFth?rrF‘é“tP%#f’B%'Hs Pf_thﬁrpé‘ﬁ%ﬁ”élnl"e@ﬂf’” include the

pro%ﬁfnadf‘!lﬁe antifenkOS !t prigluhRinfeAIRARIgE RS dESItidns of the |nvent|on for use
mperat ure-sensitive cl gene in the genone

in meét%e 8RprtBe sis5n oF thinS- a’?ﬂ%l’@qﬁ@eaPorN%Q@t?%r?ﬁéP%t'DYE‘é‘t'BQ in the
maRURGiuR oft PmSkicaBRErof 1he préRntiGiTRE tdbideht) & pRbevatREadisease.
is released fromCOL and protein D is expressed.
Smal | -scal e preparation At the end of the fernentation

In tdhethee! dribfieMONRE NbresdrR dind8stioh! RZ @R inlhBvaXthid@Rdd aB elicit a
fromharvested cells and the purificatjion of protein D

(Profgstivezdmpwing JeRRANSE SNt B | I RPRVIGtos ih theacpntext) plyths present

invB®loned patent Rasedidard él@@rgﬁp%‘j%@e B0 y8arg&rloved® a4, typically over
2009/ 000824 PCT/ EP2008/ 057997 di sruption sol ution

55 yegre ,agfj@q;gfgp@eraﬂy_pger )te@rsa byjaqg|inigipdrga satgpndgftective amount

of dSReRRé AR tHeSinkaspAd opﬂdMaﬂ)ﬁ int &Urﬁl}i@:hora V\hh GJheFUrQW@ W, ©neumoniae
honogeni zer at P = 1000

bar .
prqtﬁi%@r@ﬁ%rﬂté‘s feg Qricqpivgaigd pb‘gie'EeWF'PF frﬁaaﬁ Paﬁurawaa% groteins may be
thedRd & differ6@RMERVEY PYnbihbhigs pRfeind isddds ddriigitproteins.
purification step the filtered lysate is applied to a
cati on exchange chronat ography colum (SP 5 Sepharose

A find@sdr abb&Wof tHaDnlaintigs |sté3n{ehﬁ>d§t§f|lmﬁﬁhfsln>g Purh&Nhést against disease
interaction and is el uted a /'é/{BSI ncrease_ of the

caysgHiky St PERYTARS R SRPRIVHETNERS Mieeatsiagirion comprising

adistdringabi tAE hestesh InffRURdPrbtBstVar ®skedfahd @BmARogdhic composition or
ani oni ¢ exchange matri x (Q Sepharose Fast Flow). PD

VaGEseOr Ao Kieavedlied t he gel and can be collected in the
flow through. 10 In both columm chromatography steps

fraction collection s nonitored by OD. The
A further aspect of the invention Is an immunogenic composition of the invention for use in

the treatment or prevention of disease caused by S.pneumoniae and optionally

Haemophilus influenzae infection.
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flow through of the anionic exchange col um

chr omat ography containing the purified protein Dis
wa@oemgmoseat ed by ultrafiltration. The protei n BCT/EP2008/057997

containing ultrafiltration retentate is finally passed

A ftl.llﬂﬂrr]eor a%pa%ccg %Fr)] rg%‘%%lruv%g th& my rn%Sgr% Cf)%ggglﬁcpnacr)lavac%me or kit

of rbierm‘ﬁentlahurmrma)fnapuiat:mlrm oDavvaedlcameritdorrﬁrrdz trsatehi owmprevention of
The . S di

dls?aseg %{J% l{)f% pne Hvonhae a Sna"j}lﬂg-lrﬁ)e e Z/LéS?IInaL? n%gg infection.
Pressure of around 800 bars 20 In the first

Thgﬂ{l ksl ?&h&lréggél%gmgng ’Caenldl gér%l |sl{ars§)r(1§|%g1ngr%qﬁt ﬁdédgby the inventors

to bmopﬁmatbgslatpdhwtat:bé with tl@eSt%rrﬁeﬁibmsmhag Bi"g doealelis,()f aRiD“consists of”,

i t rratrlx by ionic interaction and is

reng{;}?@é{’ %yet\)é% ﬁ%ﬁn? ficrease of the ionic strength of the

elution buffer and filtrated. In a second purification

Em%%?l%en@g}g'%é?eélaqlﬂgr Eosev#_%&% %Prg W?sﬁ%onbfg ér‘?é‘ngﬁ\?e@%n are also

apmictiole tth engpedingards cadatingeto Cmhrhendgedici conpgusitibhgwf the invention, and
Vicéo{}r%ggh In both colum chromat ography steps fraction
Ffection is nonitored by OD. The flow through of
t he ani oni ¢ exchange col utm chronmat ography cont ai ni ng
All }#}grfeﬁ%ér érlt rgagergga'p%f %ee{t.BPQ Flltesd ?rgﬁ ‘tarﬁ%égtﬁeﬁfjs ﬂlcatlon He incorporated
by cdereacaherginul trafiltration retentate is f| naI I y passed
through a 0.2 pm nenbrane. Exanple 1 b: EXPRESSI ON OF
Pht D 47 WD 2009/ 000824 PCT/ EP2008/ 057997 The PhtD
In gdert thenthissineentiemioety bef betiee updfestnmd;db@ fdllowing examples are set forth.

oS08 B GBI ek R E5b 850 B¢ i

theissope &3Be maentionlireanyrearamred carries 5 histidine triads
(see Medl nmune W00/ 37105 SEQ ID NO 4 for amno acid
sequence and SEQ ID NO 5 for DNA sequence). PhtD al so

Exgroplesi ns a proline 5 rich region in the mddle (am no

Ex%ﬁbﬂeaf{%%kﬁﬁgégwaﬁo-[é&té) has a 20 aa-N-term nal

SEqUENCE W motif. Cenetic construct
Hagimephidus idbmneacpradéintbhe mat ure Medl nmune Pht D protein

Gefn%ﬁt%%@%trl lotnofo?i{%ﬁmD rests‘r sferred reconbi nant ly

usi n e | n use CI\/P14 vector carrying
theS]:aXtingquemister The E. CO|I host strain is ARS8,

Thgﬁg{gmca cg?'“tgh@tﬂ 1857 t her nosensi tive repressor,

oW N ction of the pronotor. Pol ynerase
chaProteleamtls; dvighhasonseavaedz echong fAnpiliénzathef ghe®oteae and non-

typgatgwsﬁ‘a#@qlrmgc%r pHIC348 containing the DNA sequence encoding the entire
protein D gene has been obtained from Dr. A. Forsgren, Department of Medical
Microbiology, University of Lund, Malm® General Hospital, Malmd, Sweden. The DNA
sequence of protein D has been published by Janson et al. (1991) Infect. Immun. 59: 119-
125.

The expression vector pMG1
The expression vector pMG1 is a derivative of pBR322 (Gross et al., 1985) in

which bacteriophage A derived control elements for transcription and translation of foreign
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plasmd (carrying the phtD gene from Streptococcus
pneunoni ae strain Norway 4 (serotype 4) - SEQ ID NO

wG2@g/00s3cri bed in WO 00/ 37105) . Primers, specP€T/&P1008/057997
the phtD 15 gene only, were used to anplify the phtD

, n Loers _.c ther -

'”Sgﬁ%"e%%s er‘?h %ﬁ%géﬁg tﬁﬁ‘gl‘ dleder 198 on™s ‘ﬁ(h?o” ¥ﬁ% fmpicillin

resfstarce rgend oas @xchmriged diith ehevKamamyiry rasistdneotgede. from t he
vector but only with phtD specific gene sequences. An

artificial ATG start codon was inserted using the
Thé Er soli ptraimeARS&r ryi ng the Mel restriction site. The

gen %tlieq:g};%ﬁalﬂ\r/@%%\r/v%? \rﬁgﬁg{em)e&/g u&ﬁ?qqugﬁat\/\lﬂt% a P1 phage
stosleqwamelywm: onfanrSASH0 dsulbativer(pal§::doN 1@ Hembdaigmaiaﬁﬁ AH1). N99
ané E%g 1?(3()(?%@?&% Rgggr etdq’ or’X\%?' I(/Ihﬁﬂ Fﬁqs%nbérg% Igg(%{g%ry at the

ues an

Natlcmtad)lne%ﬁaﬁHe{aﬂhl . PhtD Pur| f| catl on Pht D purification
Is achieved as follows: 25 Gowh of E.coli cells in
the presence of Kananycin: growth 30 hours at 30 C

Theé krpressimhnaictarpMGr1 18 hours at 39.5 C o Breakage of

h I I
25,58 p AR Y Pl e O Bt Bas been cone
inta thiei ddpresson VRatonipd|G 2. pss pigewid Wieds bignals i@t lmmbdaphage DNA
o (' B8PS A8 om0 d TR ol 3ATAERY coman
thet propertert BEe op2GE)r; Of_hend dwa nutilisationa sitesd (Mitt hardaGlutRpB @ relieve

o .
ol BT S ERPUEE DL BB o
corgéining4he b wofioterr arei ininoduce Sartd @brlﬁmolisﬁsoganibrﬁo_dg@ stabilise the
ol B, BBl AL HED B 0 Do o
intagratedrinte thé genoMei (Ehatraneetsl., 41983).herheothuomosamataisinedaphage

DN&&I%&‘SF?%Q%§R!I’] sé qg%%a p%g %o%ﬁass' u%‘i’]n%ﬁglstfﬁe gLV\PeHessor of

thebvddtar arpHpBaVGnts418ndMg zmmewmr@@tcﬁmee/ @5!719@37 amd thereby

a3l A0 e FRNRNGENE N TR OGIABNCLRASEh Y8, Olbrains -

tenieoatpleatensitavie AGfart o thalt Ubin dirscted stnadbcriptidn (tdIrO beitegulated by
ten{}% tyreagrqft ell éjta%l\t&? eagg Qn %Mtug%%mﬁ’gb lﬁeqﬁ%té%?eQQI% ?eaoressor and
syrBhesisCoh thenfareipn o:motarmdlsuhttlamrﬁl I Thlatexpresmohhs;@termMaIIIaw:Kcontrolled
syrﬁ#eos‘?‘somgr%ig%%rgteljh% e%BeéQII)}(mhos%Etﬂgtr rﬁgf be toxic to the cell (Shimataka &

Rosenberg, 1981).

The E. coli strain AR58

The ARS8 lysogenic E. coli strain used for the production of the protein D carrier is
a derivative of the standard NIH E. coli K12 strain N99 (F su galK2, lacZ thr ). It
contains a defective lysogenic lambdaphage (galE::TN10, lambdaKil" cI857 AH1). The Kil
phenotype prevents the shut off of host macromolecular synthesis. The ¢I857 mutation
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
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o Sterilising filtration of the purified bulk on a

MIlipak-20 0.2 pmfilter cartridge. 10 Exanple 1c:
WEXPREGBLON OF PNEUMOLYSI N Pneunpcoccal pneunoPgEEP200&657997

repared and detoxified as described in W2004/ 081515

Y
n 200 99, ; I . Pr ration,of .
coRB BRI o BRECAHT TrelPEBRL b0 5 gaotve soger
intg MO fwasdsgiertedrodb ceted cyplivleytadabaliof trespresérare ¢flee TN10 transposon
r f. the exanpl h sacchari des were
oo B EEBeln Proen@ AR Bt 0B 68875515 or by
cl osely-rel ated nethods. Before conjugation the 20

ri Mﬁn i zed by mcrofluidisation as
Coﬁgéﬁ‘?tﬁ%gg%éeﬁqga? elﬂg%rﬁ vation and coupling
conidih¢ pbias 1 aecdoswhich toatainetheegerde padogsgdod aon-deuctiitaeSeé protein

of Bl b TN Ldon TeEE Tk, B RBE ROBM R ORTEE Mol © gene
wasrampiifieitbgr PEBr from| tee triFi634&\Wkytor Thamsoptdtrall 1991 Infect. Immun.

_ ide ot | uat.ed f | , ,
oYL oA 1A 0 B8, 0L el 5 e
endse respeotiyalyg dthedNahl Xbeat frggmenttvres thanrintesdupedirdd PMEINS1 between

Ncgle n%i J(t%q trpl?sl (Qr\é’atinT\Aé) flfslicgneggrg?em X(?ntac’lﬁirngtt%@ﬁ-teﬁﬁiﬁal 81 amino acids of
conjugates were rgade, one “conj ugat e rectly, one
thet Ni® bppleia folldwet! by tHeePD pFateim Bhid 0€ctomwad labeledpMGNE 1 Prdn

. , . S % 500 .

ool EFEOOREL Rl REkADt 0 Gh 181 Sk B4 6 0 pgession vas

gerzutdtied. tAo BameHIRdnyisladrapenent evass cdradveon frotn PMEMBtRYD. This DNA

, . . ad ' ific.

86 oAl e 1S PSR AR 8 BB D SRR e

Upwa geligetidnoofries vedtort ehgenepdicdding rguSomproteie svita the2&equénce shown in
it [ [ t D, | ysi DT

wQ B R bR s B bRt B s carrier

protein ratio) was added to the activated

pol ride d th [N Gl . :
per?ﬁ‘?%&gggt Ig t%oggsrbogccﬁpfag#%kle?%?r %%)%?% cgntﬂgﬁ\?-termmal cysteine to
whict dipidrotiaing avpoornsdly attyged. Thegdeoteiphb thegib@tneither dxareted into the

, - 1€ te. : 2M
oo nb AR the Brtch k. IR T3 OIS, . The
pH Was fiadi cstsgdctt pMEREDE Bdh otzisnigtrpdHiced Hntodthe) ARGhdost strain by

[ ut | td f .30 mi_nut. t 2 d.,gh

nedvitik g S C5 P, oot Rl Bondiofiterod of dhe Hepence o
KaWih 21 0P 388& oPEhé Eira1208/00 2Reading MNpansdrt avasotierhBstrated by
s By O 0 BB e e B & oo
strdiB s netesreditc aefQD4di zed bef ore conj ugati on.

Der Lvat i ti f.tet t idwth AC 5 F

dor EYRERS8 i rpriein e Lodsrob®, Sl B J0¥ amede Pr miggroter’ O
Opdidtart €he abstXiraARES icon@inZM teatderataressdnsitivéioHgsmabethe genome
Wh@ﬁ%ﬂﬂ%ﬂ%&%ﬂ#&?ﬁlga c?r%rm Fa(r)nbrd%aﬁhata‘ojvltgr%lper% s %gtbrir?dtlrllgopo 8{ Once the

temperature is elevated cl is released from O, and protein D is expressed.

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
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di ssolution of the spacer was conplete, the pH was
adjusted to 6.2. EDAC (1-ethyl-3-(3-

walovemgk4 ami nopropyl ) carbodii m de) was t hen BAOER2008057997
reach a final concentration of 0.02M and the m xture

. WA Lrred for ur [ _pH.regul atio The o
sl BoT baGT (Cibbee bR BT allraloBn 21900y ne Alfhegsion s passec
twigd-hugughaa Bigh pFessucet hdneagehiz80an® Fut0®S batr. THeell culture homogenate

. [ i zed . TT.. h iafiltr ( k Da , e
s i B 5 R buding BST g ok iy higdbf S gt puratr
step ethg efiteredT TyAhiebis| &pphagd tbi anahtign skelranige d¢hrbmetogchpbptadlumn (SP

0 i store t -1 ni ; l,i.
et Gl BEEORAERE e i e BB ERagrBB AR utea by 2
step sncagasieaf shecianiclsgefgitiodtherel ol berffér. 2 grans of

m cro i di , di d at .t. fi . .

conSeneyeataR ol BieR ikl rBletii®s S sk gphange matix
(Q Sapharpseviest Fdold). PiCodoesCoABInsiodriie thengd] 260 cagy beicofleatadhinythe flow
thrgJ%pared in 50/50 v/iv acetonitrile/ WI) was added to

reach the appropriate CDAP/PS ratio. 20 The pH was

r ai gelobtiigolumnt dheoraatbpraahy etepp fadtidh doflettivn iaddinitod byfOD. The

. d . iLi t ' Huntil, .. .
o RO P el SR BPos' Gl coloeR b Shtpetipg ne purfed
proted®) Drig tomceintra@d Dy MitNdi@tatiomas added to reach a ratio

TT : ) ' . . e i

0. 0 R Eeoriip I R ER LA S nip AR HrB%iPS02 ym
memégareat i on. 25 For quenching, a 2M gl yci ne sol uti on,

was added to the m xture PS/ TTAH CDAP. The pH was

adjusted to the quenching pH (pH 9.0). The sol ution
LangaScata Preparatior 30 min at 25 C, and then left

overni g . 2- 1.t h _.cont | nuous ..sl Stirring.

s BasrraRfor 1 sy L Skl SR v YgTCAibh | B opdin © wes
perfdrmedsadolayd. dae (aheesfeadr lsbthbieicnglet lead diineettyt pad38a 2wikhattivough a
. conj L ' naalF was |inked
h'gﬁg’réﬁ%g%c@"%ﬁl?greg?&%?%&%Fﬁe\é@‘\‘){e;&g%ﬂ”ﬁ@é@ bafis pi ¢ acid

di hindthaZirsieu(ifkiitpn skl the @elt halturel bosepetalpés dRFedvasd applied to a

R SHuBSBHE S or e 40005 OUTH v o
magixdbyc mnfl integacioe qrer isoxluted byta 260 inodese oblitd ionisugrength of the

[ L4 ' tenperature- 5 controll ed waterbath.
eluﬁf?'ﬁ:é%fﬁ?%f]gﬁlzt%aedE’SZZF was diluted to obtain a final PS

c onbemse@nid guritidatién stporimpuritied. férethladll oamd anfomic exchange matrix
(@ SEET EPRTIAN 8T EikeHot Bgdty e s Re bolltdbd n the fow
thraggt oni tri | e/ WFl, 50/ 50) was added to reach the

apprnol%ﬂil %Bﬁm@éh%rﬁgo{;l%&)hy s{e:bs ?/a(l,timollection is monitored by OD. The
flow through of the anionic exchange column chromatography containing the purified
protein D is concentrated and diafiltrated by ultrafiltration.

The protein D containing ultrafiltration retentate is finally passed through a 0.2 ym

membrane.

Example 1b: EXPRESSION OF PhtD
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10 The pH was raised up to the activation pH 9.00 0.05
by the addition of 0.5M NaCH and was stabilised at

wao boog/optd2unt i | additi on of ADH. After 3 m nut eBCT/BER408/057997
was added to reach the appropriate ADH PS ratio (8.9/1

. the egul ated to coupl.i.n
Thé%t%{ PTSPFl%\ié§ flnel?“ erf hey Py OCosrde RISty <t1|ng t@ﬁ&&%ﬁemlfsmﬂy
charpatcrR8AMy des presanicy ef maedlo@m@st(Ha@@@XHndoth dhitDtiy atd®aa-
mot“&uel anb Garrfeb B hadtididd thgddsed McAInMuNE® O0ES7 188 BY) IHNO: 4 for

QE& 'SYE@ ﬂj’ﬁ IR {Gué&RaE P al%Q containg a proline-
ﬂct By gf@@%a (o ?Hgﬁ@@ g i) B?‘E 50 i g

signal equenes withi@l LpXCm@if. was added manual ly in 10 nin
(250 .tl / mn) to reach 1 ng EDAC/ ng PS22FAH. The
Gehéﬁd:lbbhﬂgjaol ution was incubated for 150 min (though

ThE@erl RgudRs oeth%%éta%qk)tecﬁhmaﬁl@ Ptm totatll(frt)m% zqrte aRR38) was

tra%s?gﬁl atLg 1n th% fo A 1 oyﬁeep ¢1§|§| 4 \}%(fto% tylé%the pA

prqn&tersﬁhaﬁncolfz@stattrazee Mv 1%%%@@ tef GH&5gih Qsﬁlosensmve

repSspdraglion inShedHRludtioe of drjugaverwas cl arified using a
5pm Mnisart filter. 30 The resulting conjugate has a

ﬁise E’thﬁ)/r&&létﬁt’vla@r&ﬁzéh t aWi) the hﬁ‘lD @nd:ﬁotﬁQtrM@dﬂfmmune

}95 Hé FAfN4F Yoo Do Haitt Riopwa P
(se%%éep yﬁ ﬁ ?[]itezjja%g@ e7r][8ga o afl r01 1cefor the phtD

geTRaEIbY, c’vem@usetdéo h@@bfy haghtlhgenennitge Aiagineyts gmers carry cither the
Ndellainﬁrlmnl] od thesk g an@ el rehtrittidrSites 3Th&¥erprimeaatio ast tgfondlze with

an lhﬁléb@lﬁb YAt 2 Ve&B?b&%Wﬁﬁ Sﬁt eBiffi} eh% et?cycs 9@l artificial

ration usin ac HR
T RO B RS TECR BB RERA t&a ef §otriZhey site. The
ge&eéatecé%ﬁé)r@dmtﬂ Wors Iﬂe‘éluneeﬁe it chup(TBY- Brelamingaypgtor (Prornega)
andithe @A gequedcPSascuhfjpmod ebubcldasgaf tho ﬁtagmenits fid redr@MP 14
exﬂf'@sls?o@tbkle@for wak AR% reflikd ﬁSIhg 3@hiR8 1 &ARABEMIShe PRrbRvas

pneurm ysin or PS-DT 40 conjugates
tranS%omeldltl%dflgg%tco ‘f ol | owed by free PS, then by free PD

e DT and finally DMAP and other salts (Nad,
Phg‘?%r ieption 1\ 2009/ 000824 PCT/ EP2008/ 057997
Fractions cont ai ni ng conjugates are detected by Uv280
Phip) purifmatien ispgbicsedaplodpes according to their Kd
sterile filtered (0.22m and stored at +2-8C. The
PS/ Pr dtreVi of &Gobselisrn fheepresene eigéanampiie st |38Ht§Ufﬁét @0 °C then
det er ffdyelpn fey 1§|{5‘8WFPF%§’%\& | vat i on/ coupl i ng/ quenchi ng

condi t ons of PSE e- Prot

f coI culture. O +115 in presence of EDTA 5 mM
o TT/ %‘é lsrtJr]t ﬁ éatelagéa ﬁlglt %{aﬁnle S, 1
a row [ |catest at the ar| evvas

si zed oflu di sat on bef ore co tion. §
r de treamllne Q XL
o sactﬁ%? L S tixffétwiszt B 34880 o
+ Emplgen 0. 25% pH 6.5 and eluted with NaCl 400 mM + Emplgen 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.
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10 given in table 2. Table 1 Specific

activation/coupling/quenching conditions of PS S
w@e@aoseae- Prot ein D/ TT/ DT/ Pht D/ Pl ycon] ugat eSPGBEEPRL0YE57997

145 6A 6B 7F pfluid pfluid pfluid PS 2.5 2.5 7.1

S T
conc. (dﬁg ell] t@b \A}?D@e el,e@nqmz%{é(f)ﬂot slan@leiN drhdin adsorbed
1.2/1 on@@déx@ha(n‘g'ér\/\/) CDAP conc. 0.50 0.50 0.79 O 0. 83

0.75 (my/ngy PS) pHa=pHc= Hq90/90/9095/95/90

9.049. (gyngen@ral%nisér% 't:?}{rgﬁltgatlgn Wtﬁ 25/n%/l cNaQr( %gspﬁétg FQ-I 7]15 on 50 kDa
Ser ot yhenMeld 18C 19A 19F 22F 23F pfluid pfluid

pfluid pf|UId pfluid pfluid PS 5.0 5.0 4.5 15.0 9.0

o SRR PO ARG e g

PCT/ EP2008/ 057997 VB62501 di ssolution Carrier 10.0

e SgESoh B ARl 0 2 2 8 () D

Pn&n%olacé]a Ogﬁ&m%lﬂzmﬁ/v&ihs ﬂ’)’p@ieﬁl and @StoReHdd Qs (vd b e SR EX006/081515

Q05 1 .5 0.79 (mg/my PS) pHa
19 5/9095/9 5/9.0 9.0/9.0/9.0

9 0/9 0/9.0 9.0/9.0/9.0 9.0/9.0/9.0 9.5/9.5/9.0 Note:
pHa, ¢, q corresponds to the pH for activation, coupling
ExamglegZrenchi ng, respectively

Preparation of conjugates

It is well known in the art how to make purified pneumococcal polysaccharides.
For the purposes of these examples the polysaccharides were made essentially as
described in EP072513 or by closely-related methods. Before conjugation the
polysaccharides may be sized by microfluidisation as described below.

The activation and coupling conditions are specific for each polysaccharide. These
are given in Table 1. Sized polysaccharide (except for PS5, 6B and 23F) was dissolved in
NaCl 2M, NaCl 0.2M or in water for injection (WFI). The optimal polysaccharide
concentration was evaluated for all the serotypes. All serotypes except serotype 18C
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.
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Characterisation: Each conjugate was characterised and

nmet the specifications described in Table 5 2. The
w@ologsasehari de content (pg/m) was neasured bRCT/ER2008/057997

Resorcinol test and the protein content (pg/m) by

theP'r‘eO\é'F ioh &8, The final PS/PD ratio (Ww is

det ratio of the concentrations. Free

pol y&taa\(alaank@uetodbmtmner Brédein \1i aTinkerf + Adippacidsdibydnaride ADH)

PSRl lerGoRE 188 \ER iR Blked heftie ORIl 427 o

Dermamtaabnmi teianhs $o>and wnttrElpAGt ein antibodi es and

o B FEn Al TR VoS s Bt TRUES a8 a1 28 o 0:2M N

and)tren D ispatarovasafdded éreoplel ysr@actnarfindlecannerthation of 0.2M. When the
: r nat . b o) ; I
cisgRET BB Saere R Gtie e ol MR g B 2 hnag (-ethyia-G-
dimftityil-getmapirepyl) cafbediiende )geas ¢helnya<d1113dt treresahen ﬁmﬂj coypaersation of
sg
00280 R7 3o TR vy BT} Ha b e RERENED i rgpotion o
coraleRsattoni was Qppeedyydntreashy pH fapde 9f) fot af least @Atreintteé % 25°C.
Deﬁ\?’atl\é\gd %’9 QI% O%Qﬁ%aﬂﬁ%édzg%ol%é ?67%?%br Lﬁ%ﬁ Qrpbl%%ﬂo %tmove residual
arrrer protern can eparated T'rom the conj ug

ADdiLﬂndrngA@equelnt fication step. The content of f ree

SR R A SR AP AR B e o
Chdeﬁ@itpuplnmgmﬂTmﬁ)tp PSh¢8@[ ution conditions allowed
DoRfER ALBAEAB LEEnEBH LAl bl riic L e conl uoat e

ree I i conj uga ks was then
2 gtemerasﬁ medfueizasPa wabl ditugetd e’n tr(mdermwe(df camedtratonSid water and
). e carrier proteinin %
adjgét% (t)%%'\a/lﬁ\%are% bgsNa?‘ﬁ %)\%Qr:adf%ﬁpﬁee carrier = (free
CDéé’r saletion((d06rimd/m( Trestey poepacehinr 35 n/vodcetwritriedfibh) dvasgadded to
d by Lowy (g/m) * 100%. 10
rea‘éﬁgﬁe %gqr@‘gr%k%tjecu rPa\r/Jfg)l ght distribution (Kay,) and
The pébwas raisesasp he dsuadiyation pHHRL Gy SEE agdition fof Dt3MaNadi and was
ates kept at 4C and stored
Staﬁ’ﬁ@ggﬂ'%ﬁw%%ﬁ{ A1) 13/ T val ent
Afterh&mamutes [ mwatIzedl'ETAgl(Q@mng/ml FahRLeM N pwas @ardento reach a ratio
heeeyndgr i ' t I
TS P Huﬂ'ﬁ?%ﬁ% SR RS0 8 €3 TR ERRAE e hour
undesieti negulafigkBLE 2 - char acteristics of the conjugates

Fop&enchlng, a 2M glycine solution, was added to the mixture PS/TT4/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.
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PS size Carrier/PS Free PS Antigenicity Conj. Size

Conj ugat es Dax103 Ratio (Elisa) Free Carrier (Elisa)
W@ kapoBdao- 1.0% 1499 - PSI1-PD 382* 1.5-1.6 1PQEAEP2008/057997

3.9%4.8% 87% 95% 1715 4.7- 1303 PS4-PD 93-100*

1.5-1.6 6.5% 3. 2% 4. 0% 90% 96% 1606 8.7- 93% 1998-

PS5- PD*** 367-443 0.80 11.2% 2. 2% 3. 8% 108% 2352 1100
PSR26AlePDatigatipr0. 61 4. 5% ND 45. 9% ND PS6B- 1069- 1. 3-

4778- PD*** 1391 0.7-0.8 1.6% <2.0% 68% 75% 5235 255-

- - 4% . % %.58% 44 258
AC%%%” a@%@%’*’%éﬁﬂmﬁé@i&e?ﬁ% b G Diisas g mo B ¥ gmperature
conipdpd Walefbateny 241+ 1.4 <196 <1.5% 70% 3779 1.5- 5464-
Migpsfluidigd R$22[8 9uag ahiluted2to oblain axfinak % dgesisatios 1P mg/ml in 0.2M
NaB&hBlsolutidd lvas adjusttUoa? PRocldB3+ 02 ity 0.581.H% 2059-

- * - 0, 0/ (V" 0, 3
w@%ﬁd@é&@&@@@ g%ﬁg%a j@%ﬁﬁ@%ﬂﬂﬁzoo’g?%s@ééég added o
reaAse- LR T pEIORT APV 159- 167 3. 66- 4. 34 <1%
ThapHogs3issdv toghg pctivatign phizdQ £6.938y thempdditiagiof OgBd NpG¥T and
waa§ﬁx%li§ec7%thls% Argil &6 @tldof ADPE.S size foll ovv! ng
Aftei $hiuted, B Wa8 8D idVRabRiNe\dpRPriate ADNAITZ R0 (8.9/1 wiw); the
oH %’s%éﬁﬁ&t’%@% g, |ih'€ H ot Tﬁee&ﬁﬂﬁan\ﬁgs Bt %% 1Vrgclu‘?”éderﬂy

vaccrne: was. nade \? m'Xi ng Ser ot ype A B el ) :
reg9i@lion.q 18C, 19F and 23F conjugates (e.g. at a dose
ThePS1, dgjvative was ¢onceptrated 83nd 8jafiltratedy of sacchari de,

respectively per human dose). An 11 val ent vaccine
Co‘d‘@ﬁﬁg”ade by further adding the serotype 3

PhtD at 10 mg/ml in 0.2M NaCl was added to the PS22F, derivative in order to reach a
PhtD/PS22F 5y ratio of 4/1 (w/w). The pH was adjusted to 5.0 £ 0.05 with HCI. The EDAC
solution (20 mg/ml in 0.1M Tris-HCI pH 7.5) was added manually in 10 min (250 pl / min)
to reach 1 mg EDAC/mg PS22F,4. The resulting solution was incubated for 150 min
(though 60 mins was also used) at 25°C under stirring and pH regulation. The 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).
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rredl a (AOVM. 15 St WID&'H?MDIPIWmmd;atds used an 11
Pn PD vaccine - conprising serotypes 1, 3, 4, 5, 6B,
Whrgzrr%t éf}{ﬂd’l a]bp%alrg ('i_:p alr%%'/:vl ana%§23 eacgesct?lgl krngg%agtglgatr%ﬁ was sized by
miqefiigisadion)befasq opipgatione r Bizes AtiRAChaNasHOlPwiInG Migretiydisation are
givemirrtablei2ze four doses of either the 20 11 Pn-PD
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LBR ©f ag%g (@_rt# g%‘t’i% g@ﬁ i If# eerﬂthcgi‘nér i094 67b8's.
::ogicr)]:nl t éntmﬂamﬁa%@% SIBlVcgRiugates any -
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55 WD |[2009/ 000824 PCT/EP2008/ 057997 A
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U

Initiat BAVPS ppedrdhcg of.Stthe |t ympani ¢ réhbr anel. (M. e| 1.2/1

RafgM®AS) bul ging,| loss off light neflex) or the
presence pf m' ddlle ear flfuid effusion (as

B P o ot oo b oy Au

geffonstra Stpe—of pllcunal Ot O6StoP DY
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B O C A R T KT
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ad el aPsed 5i nce, th gl nnli ngf he previlous_ .
epis haeflu pfluid |.|f| luid pfluid pfluid

conc.(mg/ml)

PS 5.0 5.0 4.5 15.0 9.0 6.0 2.38

PS NaCl 2M | NaCl 2M | NaCl 2M | NaCl 2M | NaCl 2M | NaCl 0.2M | NaCl 2M
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349- 1.0%- 1499 -
PS1-PD 382* 1.5-1.6 1.2% 3.9%-4.8% | 87%-95% 1715
4.7- 1303 -
PS4-PD 93-100* 1.5-1.6 6.5% 3.2%-4.0% | 90%-96% 1606
8.7- 93%- 1998-
PS5-PD*** 367-443 0.80 11.2% 2.2%-3.8% 108% 2352
1100-
PS6A-PD 1540 0.61 4.5% ND 45.9% ND
PS6B- 1069- 1.3- 4778-
PD*** 1391 0.7-0.8 1.6% <2.0% 68%-75% 5235
255- 3907-
PS7F-PD 264* 1.1-1.2 <1% <1.4% 58% 4452
258- 9073-
PS9V-PD 280* 1.3-1.5 <1% <1.3% 67%-69% 9572
232- 3430-
PS14-PD 241* 14 <1% <1.5% 70% 3779
1.5- 5464-
PS18C-TT" 89-97* 2.2-24 2.2% <4% 46%-56% 6133
PS19A-Ply* | 151 3.2 <1% 29%
133- 4.1%- <1.2%- 2059-
PS19F-DT 143* 1.4-1.5 5.9% <1.3% 82%-88% 2335
PS22F-
PhtD* 159-167 217 5.8 | ND 37% | ND
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P 3F_I.I \ \A LAY Y2 LAABELE BELELEL L LI 1\.14-_ \J__ A LAABLA L I137%I_ } Vlzg 3\_1
PD** 914-980 0.5 1.9% 3.7%-4.9% 154% 3152

* PS size following microfluidization of the native PS
*** unsized polysaccharide
ND — not determined

A 10 valent vaccine was made by mixing serotype 1, 4, 5, 6B, 7F, 9V, 14, 18C, 19F and
23F conjugates (e.g. ata dose of 1, 3,1, 1,1, 1,1, 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.
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el S0 e PEteYBE il S bR o8, B Worffscomn. 1
addissayt [raspwsedt the foll 200y diynsGorayemptonos hadtb be assskntedr pain, ear
o306 SR ISP IEASER ol paf0S: (GPURCE a1
ENpnepeviztisic cadfirped ythacdihaai diagnosis, a specimen of middle ear fluid was
collected by 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
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conc. m/m Initial PS/PD 1/0.7 1/1 1/1 1/1 1/1 1/1
Ratio w w CDAP conc. 0.75 0.75 0.75 0.75 0.75 0.75
W@ aghogpsRES pHa=pHc=pH 9.0/ 9.0/ 9.0 9.5/9.5/9. 0 PCI/EP2008/057997
8.8/8.8/9.0 9.0/9.0/9.0 9.5/9.5/9.0 9.0/9.0/9.0
Couplin tinme 60 mins 60 mns 45 mns 40 mns 60 mns
60 mns Serotype 9V 14 18C 19F 23F Native Native
Exdiapled& Native Native PS 1.75 2.5 1.75 4.0 2.5 conc.

Seléctih oPSaﬁie‘i%%ﬂéH Ws@ﬁﬁ&p@%ﬂag 2M WFI Nad  2M NadCl
EL@&{)%@E 4 95-0 5. .0 5.0 conc. m/m Initial PS/ PD

0.7 ?@%&rﬁégéAﬁ%&th}é %@%@%ér&a%&%&égg%gs?p%%gosed in
20®1 by €obtepdivroamd 9ra}sb9 adowad pefted byHeIcBa&tDeDal., 2006, Clinical

(%Q)#a%bgglg{ngg@ %9 ?@%?Pgﬁf g)um Sﬁg‘d@% Ic%lgpgﬂl&ﬁ:charldes

Wetaomdqedlmthlsmeh’nwlé&d f&rmreswmml alburPingingi adsDrteicote digac daxisorp™

(R(;s Idé Eﬁg}}rﬁ%ﬁgmﬁﬁ% &P&#rl JS%”(g¥f0|v od%%??v% ﬁygp%te%%&% blocked
W|t|2 15%7fe§a| bovige (Seruooﬂ-'cBS)nm PSS f@n_1\y©u290©b001©8®¢rature with agitation.
e AP GBS o e g2 2 v
polgsagchayisiec (SSH /antl Na@/mR MfNar@unRigbeaal trohisagibapP$: of Zetotype 22F
(A'Iié(é), %{n% fé(t%er%%iﬁ/tegd rréé #Be E@E}oﬂtrw d%tgp’%)thctﬂgcsanjre %Qﬁgr ?0\% internal
reference calibrated against the standard serum 89-SF using the serotype-specific IgG
concentrations in 89-SF was treated in the same way and included on every plate. 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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NaCl 2M NadC M 150 5. 0

per@%’PFégeﬁT?f/ $HOJECH rﬁ?@?'”@’ﬁ?ﬁﬁéz Gg"m'-lthieisi‘oﬁj tﬁf‘ireﬂ”ﬂ aitGQ?ﬁ ~valent plain

cRareVhdeBRP va&itatioR- 75 0.75 0.75 0.75 0.75 0.75
ng/ ng PS 62 WD 2009/ 000824 PCT/ EP2008/ 057997

Th%gas?ﬂ%hﬁg@ogtl@pgtlv@y Qvag shomngodyegclgary igypsovgddopantibodies induced
wit: HelBe OA9FBTI. oI AsO a8. demInstffled C@)lehlglﬁ@ e obillvity rates

mns 60 mns 45 mns 40 nmns 60 mns m ns Serotype
(opgonaphageeytis ditery gF:8)3and QPA&MTWOP@MMMQHWW@WWW vaccination

(Tdid Wyd ®hé Uh@nth 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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CBBPIAME. 5| (20.58-5.|30D.75Pr e=vna,175143 9876 2)980.494 9. ©.75
(n_g/?ﬁ'g Fégﬁ 2-99.8) (2.60-3. 41) (87.1-99.9) (2.15-3.P4)
PHsFRUREg | $00019.0 [9.5/%:5/9 égw §A§3§/§,§)§0’9‘.5/8.'é?9.b 9.0/9.0/9.0
Caupiindthpe 08/ FETEe7 | GRblins 9 4emisnt oAfemik & () eioss| \Otrhins
19F OPA titer >_ 1:8 and 19F OPA GMIs one nonth
W Ng[ priguar y [vacg) natji on ThiT T9H-P Pg
%g “9 or Prgg}\?nar (2% 19F-C% (Tot glchohort 3F
11Pn- PD&OL - Hative | pn NabEey - lngMative Native Native
PS 1.75 2.5 1.75 4.0 2.5
conc.(mg/ml)
PS dissolution | NaCl 2M [ NaCl 2M WEFI NaCl 2M | NaCl 2M
PD 5.0 5.0 5.0 5.0 5.0
conc.(mg/ml)
Initial PS/PD 1/0.75 1/0.75 1/1.2 1/1 171
Ratio (w/w)
CDAP conc. 0.75 0.75 0.75 0.75 0.75
(mg/mg PS)
pH,=pH.=pH, |8.5/8.5/9.0 |9.0/9.0/9.0 [9.0/9.0/9.0 | 9.5/9.5/9.0|9.5/9.5/9.0
Coupling time 60 mins 60 mins 45 mins 30 mins 60 mins

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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Table 8

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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22F- ELI SA assay OPA assay G oup N %_ 0.20
(pglnm) N %_ 1:8 GVI

(0. 07-0. 11) (2 1- 18 5) (4.0-6.8)
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initial HOYPS rat(35% CHf 2(%%CH CDAP conc@pb et i bhn @§%Cl)
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conj ugat es versus conjugates with AIPO4 In e aerly 20

Taﬁ@ﬁ"ieys PIFI:%n ﬁﬂi SWitheIYPOPRitENE 1/8%Ad FFHPEOPRAEMTS
(FhHBF B 8h nf h 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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opsono- phagocytosis antibody titres (Table 14). There

was al so supportive evidence that the frequency of
we3B9spsed fic nmenory B cells is increased by tPeT/aB®o®657997

Adj uvant C (Fl gure 2). 25 Table 14, Conj ugate
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ure plates in or er to enunerate respective

mam)ry B cells. Results are expressed as a frequency
Table 189S  sPergentagenefrrsibjeats with antiljodyigengenirations> 82 pg/mL,
menory BOPA % 4:8 andiGMGCs{GMY's sbainst 1 dApnadmeganci abenmpnth
10 be abl e fallowingprimasy vaecihatiomwithdlpoctdFPD F83ey 19F-DT or
boost abi Prewnat g BIFCRM) éFetat ¢amert) Synposi um on
Pneunococci and Ppeunpcoccal [Diseases., April 2-6
2006, Alijce Springs, Central MNBEsPRP&I-PH. Specificities
of i mund_respon@RENASIt a ser ot ype 3 pneRimssahccal

é‘f O
st
l\')""QJ

Greypnj ugat d. N SghteedatwoimL Fﬁ('grwn&) R NPool methz3:8 GMT
| Abstract lhook \n 2@%6Clpn1( 3% CM 0| Exa 1I 9(95%0| (95% Cl)

MBFiect i vdne¥s |of d%&-*’oxifl d #eunol y&i n (dPT%) as|a 92
nrotein darri gp ﬁ@ éﬁhann@oy'ﬂé']) n:r\.ﬁ_n_,!r\lnﬂnnl?r"1 Q) of pg4.0-6.8)

EAEney 3 c,, 24
T9F 92y durld Ba 7?;; G@@? l?.%eggf 40 femnl% gl blo o0,
AR o SeHiat—day 5 0] g

(9. 1 30 9) (0.08-0.12) (0.4-11.3) (3.8-5.6)
T The composition of the different formulations is provided in Table 4

Example 5: Adjuvant experiments in preclinical models: impact on the
15 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.

20
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15 with 50 pl of either 4-valent plain PS or 4-val ent

dPl y-conjugated PS, both adm xed with Adjuvant C
w®@edaob/ovmeci ne fornul ati ons were conposed of 0.RBCPEP2008/057997

(quantity of saccharide) of each of the follow ng PS:

PS8, PS12F, PS19F and PS22F. Anti-PS ELISA 1gG | evels ,
Grouse dlo8edldeny s &hgsisl Mepkeya 414 digy 42 yeas-q! a were  immunized
intramuissPSHO BM) e ptays €) astidbnwi S0 pixafpitiesri Hi-Valgnir [8S Ionjugates
add¥MSe bt B Yig DNARTEESH 11valéit S EinfiRfatdk dmhiRet witPAYjuvant C.

conj ugates conpared to mce inmunized with the plain

r nt was. observed for the
In Eﬂbuva%ée arﬁw'%{ng %Pnﬁ gEIeH I FSRUNIRIES e S GACh SABRASE of the
follogingxcomploeted, P&t - Péth?SBeH@sESéfPDDn%%WébdQﬁIF RPsPREVHD, PS14-
PDJPEagCRmtPS19F PO, I8 A3F-B afd PBEBIET. NTitavddciie Used was 1/5 dose of

of tﬁglﬁﬂﬂ%ﬁ doBE of wg&{ﬁé‘éﬁg hpsgcgf?aﬁdb VHHME ﬁé%ep fcept for 6B

o e a o s TaE S aiat i pptra i gaS o as mae
aceerdipg fo theyellowng %DéPrprcmssgpomdlmSeﬁ?emqgherm Adgamednl, PD at 5
mgkfl, drotritishdPDRSI ratidt lof B21Ad ODAR cOncddtationv aafc0.mi® mg/mg PS,
pHASS Y Rl V8. OVEH %n&ar&gaﬁa tRfe Qf 6b m@. (quantity of
saccharide) of each of the follow ng PS: PS8, PSlZF
PS19F and PS22F. Anti-PS ELISA 1gG | evel s were, dose
Anii-R Scfely §AJBF | IRelSe?N hePsPag-PhagoCyERsISfeS- Wwase SIosed BintsHa éo”eCted at
days HAawAntaBSameramB eell frefugneies Werewasasiredhy|Bjiseot Hieont eeripheral
blobd cel®cdb&Ed @t ¥8uxt- val ent Pht D conj ugates conpared to
mce i mmuni zed with the plain PS. The sane
rovenment was observed for the anti-PS8, 12F and 19F
Acqc& nge@p%é@u{tﬂa‘"‘th&wﬁoperesﬁsm’) \@%ﬂ% @mflcantly improved the
lmmnmngeogéynafu thyvalentelPd ecvdnwg@&‘?ssverﬁms: eonjfigai8s withe PP in elderly
R&Ys\ gRLE HovétadppahaieAhdiged IRe UG Fesitthsé2 o Pt [Figufe WY and the

opga%%{?ggggﬁoﬁs é’%%%ﬁg%@éé ?%%?@74 5 Ze%%aﬁlo&s&g E%ﬁoq%@ g&ence that
thelieRustioy f (1S ospegcOBPORRools 14 dCerRoRYe djuvant C
(Figyre £3- val ent PS conj ugat es, both admi xed W|th
Adj uvant C (see bel ow). The 11-val ent vacci ne
Tablg" 18! i@ at%ﬁuﬁ@rmﬁatwfn Qrd%ngmﬁ@sqgh%hﬂ%o(p&qqhopsono-
of the ovm ng ‘conj ugat es S1- P

mm &r DCRD Dr\ DC_II: Dr\ DCO\I Dr\ DC1 A4 DD
T = L= oIS T

PS1BC- TT PS119FPSI§)T aerd P'SQSFESFBD (P§Ee "Fﬂbl eml &g Ps1oF  PsasF
CONTENt _oOn 11 val ent_vacci ne di scussed under T1apl e
e | THE™"3- vl enf vaccine’ forftul at'i on Bont &ined®in *
add] i'oet'0. 1° pg '¥f PS19A-BUPlI y*andPS22F- Pht'D % & <64
neon| bgates (see Tabl e 1 and cemment one 13<val ent < <8
\}aCCoiayn&osdli sedssed under TFabl @02 [1bliSIi ngmn 161 7132 2048 <64
trectty—conugated—22F)—tHr—group—2—16—and—4—the
pneunol ysin carrier was detoxified with GBS
trea nt,.in group 3 and 5it was done with
f%?ﬁgﬁéﬂ%le (rret hods described in WD 04/81515). In
Tth)rcl)rlflcpae of f’ﬁe 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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Pht D was used to conjugate PS 22F, in Goups 4 and 5 a
Pht D E fusion (the construct VP147 from WO 03/054007)
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Microplates were coated for 2 hours at 37°C with purified pneumococcal PS type 19A (10
pug/ml) in PBS buffer. Plates were washed four times with NaCl 0.9% mM-Tween 20
0.05%. Sera were incubated for 1 hour at 37°C with 50 ug/ml of CPS (V/V) in PBS 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-mouse IgG- peroxidase
conjugate (diluted 1/2500) 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 pl of
H,O,) 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.

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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Serum samples were heated for 45 min at 56 °C to inactivate any remaining endogenous
complement. Twenty-five microlitres aliquots of each 1:2 diluted serum sample was two-
fold serially diluted in 25 yl OPA buffer (HBSS-14.4% inactivated FBS) per well of a 96-
well round bottom microtitre plate. Subsequently, 25 pl of a mixture of activated HL-60
cells (1 x 107 cells/ml), freshly thawed pneumococcal working seed and freshly thawed
baby rabbit complement in an e.g. 4/2/1 ratio (v/v/v) were added to the diluted sera to
yield a final volume of 50 yl. The assay plate was incubated for 2 h at 37 °C with orbital
shaking (210 rpm) to promote the phagocytic process. The reaction was stopped by laying
the microplate on ice for at least 1 min. A 20 pl aliquot of each well of the plate was then
transferred into the corresponding well of a 96-well flat bottom microplate and 50 pl of
Todd—Hewitt Broth—0.9% agar was added to each well. After overnight incubation at 37 °C
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par e R A e e 2 0 T e 0 0501 72 Wo 2008/ 000824
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Mouse OPA procedure: 5 Serum sanples were heated for
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Exampie Snrdmmuniogenicityf inveyoningr Bhibie gvical ofjudtwleft BAcbonjugates

coﬂt_aaqidglwmfblgahumsmmbe was two- fold serially
diluted in 25 pl OPA buffer (HBSS-14.4% i nactivated

bbbl Py S AR Ot ST p4E 1 ano 20
witiHI506@ of either 11-valent PS conjugates or 13-valent PS conjugates, both admixed
with Adjuvant C (see below).

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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pr8P¥in O. Anti-BS19A and|22F ELI SA 1gG |l evel s and
opsono-phagocyto Ls titers were nmehsured in
19A i ndivei dugl seda dol |38 ed| at 2day 4p. Tihes ELI[SA |36 235
resgonse (gen®oat gd26.0-401e| 02dw80.£S| 17.5-26.7 15.1-23.5 19.5-28.5
%sero 93% 100% 100% 100% 100% 100%
22F  GmMmc NR 3.99 3.76 6.27 8.70 18.76
Ic 1.9-8.42 1.8-8 3.8-10.4 5.4-13.9 15.2-23.1
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5 was neasured in pooled sera. 19A-dPly and 22F-PhtD
adm nistered within the 13-val ent conjugate vacci ne
'Wo ormiobesed on  wer e shown i mrunogeni ¢ and i nducRdI/EP2008/057997
opsono- phagocytic titers in young Balb/c mce (Table
17 and fii gur/es o/nse |nduced |

npact %Ih

100%

NR - noexpnmrmtagesuleuetdrmlaedls val ent formul ation conpar ed to those
10 i mmuni zed with the 11 -valent fornulation.

MOQ%§@ éOSIS assays were used to assess the sera

e shown in Figures 19 and 20. 15 74 WO
2009/ 000824 PCT/ EP2008/ 057997 mU It v aco o P- Ol w
5  Sequm samples werg heagted fay 45 mun@t 56 °& to ingativate anprenainingrgngogenous
corivbl&ment. NiweotyoftyeOnivtdiitrbs GllqudtdvbBdadd 62 diNitdd aseeurd sepl@ Was two-
foldNs&alMdutdy fin %Ql @PA%%&PQH@SSH 454‘/2 |)1a6t1v51te'dOFE!é3 d\ér%ul\éf a 96-
wek:r%un d)c&{\c/)lnbnwrgﬁﬁ é\lf\‘? %Ijbserquen yﬁ? g g @&r%%ﬁlv?%d HL-60
celisrd 010y celp/ml): eshly thawed r@n@@@cmcm worging eeed and\reghly thawed
10  bally Mblit GonmpleBeritlin @ N.Q 4/20 Nt (Mviv) @efe @d@ed Jo thd MNluBkd sera to
yielM dJfidal GBIuth et 500N, R \bs¥ayOdiafdAwsd fhclibated for 2 h at 37 °C with orbital
shaking (210 rpm) to promote the phagocytic process. The reaction was stopped by laying
the microplate on ice for at least 1 min. A 20 pl aliquot of each well of the plate was then
transferred into the corresponding well of a 96-well flat bottom microplate and 50 pl of
15  Todd-Hewitt Broth—0.9% agar was added to each well. After overnight incubation at 37 °C
and 5% CO2, pneumococcal colonies appearing in the agar were counted using an
automated image analysis system (KS 400, Zeiss, Oberkochen, Germany). Eight wells
without serum sample were used as bacterial controls to determine the number of
pneumococci per well. The mean number of CFU of the control wells was determined and
20  used for the calculation of the killing activity for each serum sample. The OPA titre for the
serum samples was determined by the reciprocal dilution of serum able to facilitate 50%
killing of the pneumococci. The opsonophagocytic titre was calculated by using a 4-

parameter curve fit analysis.

Results are shown in Figures 15 and 16.

25 Results in alum formulations:

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

30  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-

35 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

40 was done with formaldehyde. In groups 2 and 3 PhtD was used to conjugate PS 22F, in
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(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.

N PET/EPN08/057997
0

O

Opsonophagocytosis assays were used to assess the sera and results are shown in
Figures 19 and 20.
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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 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.

Q

The sera were also assessed by opsono-phagocytosis assay and results are shown in
Figures 21 and 22.
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35

50, 14 and 28 with 125 pl of either 11-valent PS

conjugates or 13-valent PS conjugates, both adm xed
wowvab/odpuvant C (see bel ow). The 11-val ent vaRCI/BEB2008/057997

formul ati on was conposed of 0.25 pg saccharide of each

of the follow ng conjugates; PS1-PD, PS3-PD, PS4-
Exargplest), Imgymaagniqikyzp. %nepggsﬁ ob3 -vplgny P5E5=°WQ§€$ F‘P"ta'"'"g
19A8PhFand 22RPhEP23F- PD (see Table 1 and comment on 11

10 val ent vaCC|ne di scussed under Table 2). The

Gr fo?bﬁg%) %%ﬁ(?é %&g%ﬁ%ﬂ&%kg?ﬂd 'V\pere W—gﬁlk(gdqlM at days
jugat e
?‘i} P ?"&Fﬂd Y8leph PErfonHgaiss X \éai }e%l conjugates,
botbrademxefnafﬂtfeAdJUYayéQw(gedbelewb| y-conj ugated 22F]). In
Th@rioupleat vméfdrﬂﬁalaﬂ@em|®&1d©36@bf D& VpsactBbidd bf eskh of the

fonké‘dvfn {‘S‘Fﬁfﬁ PSR PO P4 é’DaIB§ ffbd tPsdﬁaﬁDdﬁ@?F PD, PSOV-

PDWB s ldh BT ed” 9%8%6 TR0 Etagpt on 11

valemtn@cglaﬂggqcugqedvpm@vTﬁblg,ﬂ)vﬁm?@-@gl@@bvgccwgg‘omngé@lomq@ntalned in
addit@uf 1 gl RSI8A-dFONanDRS 22F-PhtDdcqpiidatas (8ed Daldled amdccomment on

13 %8kent g%dgﬁer%ggbéhls@ed ARbér Fa%‘lgé [@Qiﬂg%c@-&%d&@&dgﬁyj?l I group 2
ond 916 PORERPET st Vgt E et Vi, P Sinilh, iYgyes ana s 1
wag 8qpe #ith doimpldahydet IR groyrs gad 3%&@0’\’%“%@4 p&oniggate PS 22F, in
Gragsa arkD5 @HhhléaE fusiprsi@reotagirugnatidddroas WA H8/054007) was used. In
groaple 1ASASA el @d BQipHENGSoXsd Bn@2SE ESFetdimDser a

Anﬁ%%H 3%%\%‘3 ﬁF Iﬂ 4I§Gt1§vené3Wtereeass%%Q%eﬁ%&ygﬁaﬁcsreré) Selleé‘tfg at day

42 \isipg %fq"ewea %ﬂe d88 EHSPYE JrrRongmagnasated 40 Hig qifgr PS was
meppurPB® padi¢eseraPl at es were washed four tinmes with Nad
0.9% mv+ Tween 20 0.05% Sera were incubated for 1

GulRHI Lo B8G WidBaGsa/ M of (CPS (VN) in PBS 0.05 %
ween Z0. Sera wer e added to the mcrowells and
r
Th%% E‘%éf%g%'-'g}\ggfé} I%%Q re a segg%z%gnuggr% cgll ct%%larggy %% using the
proggdlyrg dessribed hespb EP\L?‘f‘iut es at roomtenperature. Plates
wer e washed as above and an anti-guinea pig 1gG 30

Migseplates tes@ coategl faya feoufsipl 3it°E€dwitly noliey pnasmactebsdl RSitype 19A (10
ug/l pire PBBEB Efr NPIARt RErd GlaskY fouir NiMedSwitth NITI 09 %emM-Tween 20

0. o\é@s @e@wgﬁehﬁ%ﬁ%&%%gﬁ ﬁ%o&r4 t? ?Muﬁ%ﬁ?ﬁéﬂl s &\SCD{(/ in PBS 0.05 %

Twgers ROV See Yeip éeﬁin’t%h[ee@'cr s Agd sl QA@@Q%@V& & dfjgion step)
in BBRHESA0n-08% Fepen 0Q5%ARHed wateingalaated dadertagiigl rsm 3Rrminutes
at usom gtednppstaiel dRibiet owertee ivasfdk ascabove dmdebopadi-gunea pig 1gG

per@kﬂd@&i |c¥5n19§é’t@°(d‘ilhtgﬂa1/1@(§b t\k}&s %‘d@é‘d‘tan‘af I%féts' W@t‘éylncubated for 30

mi ges% e N5 TE  E RYBL OB Do AT RSt M pH 4.5
ang¢ g &F irser) Was aded iofeachiel f@uﬁéémg@treanT %EP@dt'thWéaéFPpped by
adqifiat & HOId N hsesmeade was pedddt. 490862002 08ia g @0p82tHophotometer. The

colgqév’é%%@@ & (9@?:9}9 prop¥RRAAd tﬁ@"‘ﬁn@u"ﬂt lof Bty Bdseft ih e serum.

| evel s were dosed in sera collected at day 42 using

The hIgvel of the anti-PS19A 1gG 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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procedure descri bed here below. Mcroplates were
coated for 2 hours at 37C with purified pneunbcoccal
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rés ¢
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Cimlnea E % O%gos - Ié Gleve&l{;ﬁé%ﬁﬂ 20 CGui nea g@%@gpgéothe

10errreredures axpertinplihe pera of ghinedpidy "‘TQ‘%ﬁPO&'eﬁi y 19A-dPly
19A-d Ply gnbs fornol gnbs fornol 19A-DT 22F- Pht D
2P4bld°H, PS2ARuPbgeDidity 2P GuiRba pigE (RBFHIPGG (evéispg/ 50pl 0. 1
pg/ 50pl 0.1 pg/50pl 0.1 pg/50pl 0.1 pg/50pl 0.1

dg/50p1 Ad" C Ad" CAd CAd CAd CAd C 1 average
48.00 77.21 76.15 68.77 6%59 81. 04 Pool 3 average
71.75 9.31 12.73 7.94 4. 75 UD€ PEMYR average 130.7
94E6a132. 6 186crouBa- U cHolre | P@RbuPs aY esrff 4 LP9 créup 5 GROUP 6
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Ic 0.24-0.68 12-54.5 24.4-70.5 5.9-34.6 16.6-45.4 4-11.3
%sero 75% 100% 100% 100% 100% 100%

22F emc 0.12 2.51 3.67 45.74 30.68 96.38
Ic 0.09-0.16 | 0.94-6.73 1.59-8.42 29.3-71.4 17-53.3 73.5-126.4
%sero 10% 95% 95% 100% 100% 100%

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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v POl A/ ENT A/ w0 Ayl W8 on aml oi AR Abllcl Arn Al mha L0 10
14 Pb-\-l\’l Y’ \AY AYA " T vvlo wTor l\dl T blllhﬂl T UPD A>3 |u|1\J| Tl AT rlllulo 10
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22F A UVakl A4 Ad] UVall /-\dso/—\dﬂ Uvanl [AexAd[ U\sdll Al 10 30
23F Ehadedients 250qg] 99/ vy 280 o283k U2EW /v SM1 o/ 10 10
BACMPL 502009 [~ 7" ' T 25—~ 9" 477 100 BAGMPLS020¢ " T, :'"'"'é%' 4 40
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content 11 88!‘!’“ 5 O/Irrg 2 ng Toclopherol Qqn:\ ene 0 7nx

10

15

20

10. 7ng 5.35ng 2.14ng Tween 80 4. 85ny 4. 85ng 2 43ng
0.97nmg 3D MPL 50g 25g 25g 109

b) The same saccharide formulation is adjuvanted with each of the following adjuvants:

- In the table herebelow the concentration of the emulsion components per 500ul dose is

shown.
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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c) The saccharides are also formulated with two
| i posone based adj uvants: 15 Conposition of Adjuvant

w®2009Qumsk4 t ati ve Quantitative (per 0.5 nL dosepCT/EP2008/057997

Li posones: - DOPC 1 ng 20 - cholesterol 0.25 ng 81 WO
000824 PCT/ EP2008/ 057997 3DWPL 50 pg Q@S21 50 pg
3.124 ng Buffer Na2HPO4 1 0.290 ng Buffer 5
9% 922 npe(loo m) WFl g.s. ad 0.5 m Solvent pH
g 2 41188 B¥®p04 concentration = 50 nM 10 Conposi tion
Na&ﬁPOAb?ZRQdFﬁBLEfQFQJaI itative Quantitative (per 0.5 nL
Na@@=%2f mgLi posomes: - DOPC 0.5 ng 15 - chol esterol 0.125
(106mM)3DMVPL 25 pg Q521 25 pg KH2PO41 3.124 ng Buffer
WFNagHe05 il Solvato0 ng Buffer 20 Nad 2.922 ng (100 mV)
pH®#l g.s. ad 0.5 nl Solvent pH 6.1 25 d) The
1. Te@echakdntas aoemal so formul ated with Adjuvant C (see
above for ot her conpositions where this adjuvant has
been %d%‘ tatlve Quantitative (per 0.5 nL dose)
a

PP SI [
n |ta ive (per Osé ml dosc8 Pl

Qua |tat|ve
Liposomes:
-DOPC 0.5 mg
- cholesterol 0.125 mg
3DMPL 25 g

QS21 25 g

KH2PO4 13.124 mg Buffer
NazHPO4 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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ng Buffer NaC 4.003 ng (137 mM 40 KC 0.101 ny

2.7 VWEL .S, .ad 0.5 . Sol vent., pH 6. | e
or s o et B3 e Mo P el Fp g Rt e Bkt days
0, Ghajdi2@vih 1BvalenoB8 foraiulations cBathining RS ¢ 63,82 SVEB, 7F, 9V, 14, 18C,

RS D00 TSRO Yl P g 1

22k end 8.1g1g skeglaride,/ cbdjugatd f@S&havother P$).val ent PS
formul ations containing PS 1, 3, 4, 5, 6B, 7F, 9V, 14,
PS188T; wak9¢gonjidied 2P Fetamds ZBHo(dd d$€: toODBhimgias booitar 19%%e td formol-

Sof LIS ¢ e Syt g, a0 227 ond 0L v

conj uga e other PS). 5 PS 18C was

T AR A e 20 i e o Y RGO sy o

22koAhelPhtPS (ABHPRrivities A& nweat | comparesbnSee¢ theMaswbleof2, Table 1 and
' = by _di P ' . .
colsEHEp RT3, PSR s P PR SR BAE Kl win 2

dirdetistrpphjgg2ted Taibiaearl At spaenmieet vagaiderforfalbatong Waye supplemented
Witgg@h%'h?i stics of 13 valent vaccine nmade either with
I'rectly conjugated or via an ADH spacer. The
[ f at.l,ons I o W j ;
AP R T eV AR RO T HGGRARE ekt WbrEShelkBRld in sera
collectedent dae A2 neasured in sera collected at day 42.
22F- AH Pht D was shown nuch nore i munogeni ¢ than
22RPF-PitPDVvas shewmmsugh e immyigogarsic thane?d-Philyinrterndy of both 19G
: = ' bLE £ e 6). Exanple 13,
B SiRPe 3P ERAG thaGoab 16 e, Oy ot
Streptoccoccus pneunoni ae capsul e PS conjugates 20

Groups of 40 %/oung C57B1 mice were immuni sed by the I M
Example- 13; impact of mawspdiuvants 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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wWa@2@9000824 conj ugate for PS 4, 18C, 19A, 19F aneCRER0a81057997

0.1 pg / conjugate for the other PS). PS 18C was

A SRR GEaei {1 AR T SPeEe 20 b BRe D5oBiespegrovee 1
3, 4ngd, 6Be7Ot Ner14P38Co 1BB, 1%Eanﬁ>é§?rll'°pb@1jugatél'sabd>repdreand the classical
AIF%) nL}IatPn |guretaﬁ ;Qr_re ec‘?ﬁ%ﬁm&’ %é a{l:negoffo&ggro}/y%e%ﬁ: in this

ex;fermmmt atl ons, supplenented with eit her Al PO4, adj uvant
Al, adjuvant A4 or adjuvant AS, were conpared. 30

Exé&ble £ protettiveldtie a0 bf RDP D/ &tokBied! By &lombea pneumococcal
moTRas Uhe 'H'oﬂ"asr%:éaelcm l'ected at day 42 and pool ed per

. ng ratio was cal cul ated for each
antigen: 1gGlevel induced with the new adj uvant

o567 Botisste nilBis 008 HETsHM) P le HorEhp inahp ovest re-

existingt adi-14paciibedy &velsewste Pahatided ingamuaeiiaryr @tsflﬁyﬁé)e@nd 28 with

9 9
ok FSGRAEE dnychestic B8 P, gV b Uira S o
of PS el B&tandn! 9 fogsmashande]Nor PriDi (B11g) r+efomatsietaxiiied Ply (10 ug) or
P MRy 008 IR0 el OB B Pont .
=

PS™ 8&5 ﬁQé"&% Lég’a Rﬁd{é?ﬁé&é‘ﬁ@%ﬁﬁ%\d( é@f@&?’ph@r@u‘éfﬂ}gs’a 4R other PS to
PDs §|e@d,5txemp@32 tTebke1 laadicagmene undarelsblep? éor arragtaristics of 11 valent
vad'?:me' AI]r%:m% |br¢§)\g¥re| s‘g%)g'e%en‘(&f\ﬁ n? gd

I ntranuscu ar y at 0 and 10 either

Tyﬂel’l Q/Iﬂ@ﬁé‘ﬁmgc%cep('zy ‘Hﬁ%ﬁﬂswéré |r%cuﬂaté?)g|notf1e I:r> hflbung at %Iay Q? Colonies

PY

We@ﬁa@@ﬁé?d me!Pr)on@hO ﬁimwkar( legagRs) Cq”eﬁf@drﬂildaaéﬂo)a @ndsa nwsycha"enge
T o e TP eaery 4 TR &Y yhEoERY, B3 gitser dead. tung
colpazeBa Meééhﬁi@g%ﬁfé%f @”engleanus Toxoid, 19F to

Di pht heria Toxoid and the other PS to PD. See Exanpl e
As zhowa i dgureghd geptheitedting stosgdp |statistigad significance (despite the low
nurﬁBé’rf éPEn%Ha%I U§e°d)qxlasl$bt\éﬁ1|e@n\klth 39. v\éPefr‘]F'cBﬁ]ugéleé and_the PhtD+dPly

formul ati ons were suppl enent adj uvant C. Type

comid(mph8urpEisbe Bxest tfég C@mayirewé@ éhei fiﬂﬂ@@l”h@'@ﬂe pFPUPhe

right lung at day 42. Colonies were counted in

broncho-al veol ar | avages col |l ected at days 1, 3 and 7

Ex9ple $5ah88f confiRaliBh WHemmid®y Drethe! AREPAIIantiBSdy response

and ChrteciVd icady® hoSin2t & c%%ﬂgqlge lmguc%qi b¥ 22F-PhtD
conimgalesi n figure 8, a good protection close to

statistical significance (despite the | ow nunber of
GrtarﬂsrrxfaIZQ fermald)O amiasbyere imchunised by 1hey mtremusodar] rogeta siays 0 and

14?@% 34 e OAD *H.tP*P'E’kly th‘[?ga'gpérg Oduﬂe%t C'B@Sﬁerﬁéﬁg) ot S AH-PhtD

Phéad] uv grou
(ADHﬂdguvltlzﬂd Fcé“o)n putglatadguvaOMmesthh mnovmerari’tZF-déhm@ates were made

by ‘Ng b%%ggserseo?fp:'q&?‘@ple 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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Ml({ep%%{% ?aﬁi%nb Idg}é(r]aer%té‘? Wlth %h@m @lt fytgrh ﬁg%ggmé%giq%t day3£)9 (i.e. a

pnemmmab@nd;erﬁ@ﬁe Croat] p@tanMIyV\mveremadbg the PlSe pmfseo’esrsetbe vaccine

fon%glramjl a[%%le% Srﬁgrtaeflﬁlsﬁgw%ﬁt mgnlﬂore Hnt?g%% 1%p8§t challenge.

Anti-PhtD ELI SA 1gG levels were measured in sera

Re§ils; ERUE0n Tt Ahanslde et A A8 nducen 2 sionfipgnty higher

antisPhiD G 0&spohse obmpyned té ZreRimMbc Jbsi was refegtedOin(better peotection
2oBRSROREEAn SErShYRE, NOS RBHENL gldan (RRYELEdoDY L he

sent ornu The
nDrtallty i nduced was nonitored unt|I day 10

Ex2aBle @elngﬂ f ' QMrid%J oeiﬁ.i enerating a

profective immune reSPORSe s r esponse conpared to 22F- Pht D.
Thi s was reflected in better protection against type

kibie % bRAEES r%rcﬁ A hE:aGirs LidstPA Snd I
Mt e Sl S e R
trB@% &JI ﬁn&ﬁ%ﬁq rle@gun‘?es ﬁ’ﬁ% §9% Wﬁh IPRBShe hour before
ther 8§&%%ha ccﬁ})éﬂg Eﬁnéﬁ} em/el' Qé?vely transferred to

d | o QARSHI 11 d
s A g\m §?§ ;@fﬁgﬁ o ek B oTHSE ThEhlS 22umon'°732

were I n ranuscu

sﬁﬁﬂ? %%§3Eree trmes’ (DO 14 and 28) with PhtD. Cne
s. Bﬁéﬁmgﬁfagrs?railrﬁwhb%hgﬁ&ﬁgf‘erHn@Hthal | enge,

ant 1 - pol ysacchari des anti bodi es were passively
In tthrsa&%feﬁh'éﬁﬁ dFOI mreeq,@eré liBmufB8d Mith- PHBLMRbIEY dnBIHERSS and 1.25

BY ami-PRA § aNBsodic WeneshsdRel Ardhsiredl B Defore challenge

wntﬁlst Bhe lééwé pJBQSﬁNGﬁL@QY of pfotection is

present ed here or two S. pneunoni ae strains
Thé FRIUAS ¥REsHFHWANE ﬁ%@tmpero% |etr§ntynn@yawyna¢% ifi tnhidé Ravdihdg Aeceived
PBSIHIY. S0 B8R JBRAE brote@ioh Wdshd &eﬂ)é@%'g‘ﬂ&gi of falct tHACRCHREL anti-PS3
antig®AERI Gephiotl trimihiEdd agmopked LRt Rerd) Padingttolar 2im&& complete
profdctisRt wad SstaBel e tidt GiaBBrhBIREY astiveesrR pﬁh’%%ﬁ/b\{ﬁHOnlzatlon against
PhiD asPes Nreshektifenir before challenge with S

pneunoni ae serotype 3 (Spn 3/43). The results are
S. phéiMohiaeletstype 167 cHallehgs hldel:y was observed in mice

havi ng received PBS only. A noderate protection was
In thRSepeatieht) Ofr1aHize Afer@irt@uhibed wite Gaitly edjuasited REB a BS1 adjuvant
andBiti-P8digatearpigraftboduiré passivdi trEhdfEredPosy AdlirMEfore challenge
with Saghégnéracaseralype3t(SeoNB7Et € protection, was obtai ned

in mce that conbi ned active and passive i nmuni zati on
Thagssuits ire $idvd iarfg 83,2, Adsige kithaligl was Sbhsgpveelintthée @entrol group in
whiger ofiggpeeddived atll ladhgentnpatgive inmdridasgioaX Eali PBISt onlPFIpassive
imMutizatica). eA moaitite ecbtedtivh wlst dbsadjedviani@g o miteahdtHidceived anti-
PSadintibadits (55%survival) or mice immunized with PhtD (25% survival). A synergy,
leading to an almost complete protection, was obtained in mice that combined active and
passive immunization against PhtD and PS1, respectively.

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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) UQogdrUU)/O 109 seTHpos 10 J“/oshéﬁ% 70,300
1-2%%-7%74*507118@ GMC 3. 373 8»F44* PHYG Cho | 6.183-17.187
o a gesetoposs = 4 Al -~ J00R o b o ooz ‘hseppos 4, | o A00% 100%
44 L5 gie O9 LUl OF0es (- P/ 9%3 1. <94 ~ Gie OFL ) 14693557 4.358*
14. 988cYser opeg2sk@0ps00M Pser qpos 16680 100% o83FE+4QVED73-9.161
FaY n—/ﬁeronos N Ihnr200% o~ 19024 4 p) 4% rSHRIPOF~ r\ h 4 400% 100%
YecV I Sdeme-+ <YV EVToaey? V™ Y3+ B3. 7"J-19F JGhe - P 760 15.933*
0.119¢%0. 457-3.2:85% Cle7-31 2B9 - |9. 608 :26. 838 L 5.60040.7469] 712.036-21.002
Ol o ®8300p0s.  nond 7180% o b 10098 100% 1.NN0 7% seropos 100% 100%
19F~" Samc > YUY k652 O e | -X8C 'Y emc 2.373 8.744*
95% CI 2.14-4.35 16.54-27.37 95% CI 1.297 - 4.341 5.128 - 14.908
% seropos 100% 100% % seropos 100% 100%
23F GMC 0.072 1.209 23F GMC 5.621 33.791*
95% CI 0.044 -0.117 0.457 -3.2 95% CI 3.289-9.608 | 20.838 - 54.797
% seropos 38% 71% % seropos 100% 100%

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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An increased i mune response directed agai nst nost of
t he pol ysacchari de conjugated to 5 PD was observed

wWd0d0k/0008241i ce and i n guinea pigs in the formnul BCT/BP2008/057997

containing two polysaccharide conjugated to TT (PS 6B
and 23F) and DT (PS 18C and 19F) when conpared to the

CLAMS/ PD fornul ati on. These differences were

statistically significant against PS1, 4, 5 9V and
¥ asnehinuRSyAEALES oéﬂ%nlconzgris@rgp aflfbash 7”S.ané"tﬁﬁoniae capsular

BT/ easB B brbBIBERNa hee,canAH R sehagEFaUSaTes from serolypes
conpok# arth 18beren I§Ads qosivgeted tg.a firsk basiarialdoxoid and 19F is
caps Woajugatdc thar setendobadigrad] eexoit Card 2rly & aprsatindniae capsular
sacc i F RSt ratypes 19A and 19F
wher el %bﬁliag.g%gg éé%ﬁ]ﬁ gaét‘dretgrqr%sla first bacterial toxoid
and 19F is conjugated to a second bacterial toxoid
ahd 2He immyneganiorioawositips of aleim d arhkdiaini the dirsbacterial toxoid is a
conj ufirfdrest grétepriotied sedond Bactéhd toximunogeni ¢
conposition of claim1 wherein the first bacteri al
toxoid is a different protein to the second _bacterial
thxi nl"eIMMHNRIENHRGADERHI IHRIBSh ¥ Wh?fP'”ctF%if' t a?}?”aﬁtoxo'd IS
wher edefectaufrdm thet grbaje tersisiing tob setarisitgxoid elithearia thxan CRM197,
the QiePBsi§ xdids hibateRkl dyllyaiiiand she@infblysii. pht heri a
toxoi d, CRML97, pertussis toxoid, a bacteri al
cytolysin and pneunolysin. 4. The i mmunogenic ,

npos1& i%ﬂ“r@geﬁﬁycwsﬁpnc‘?fé%orﬁ 8 GVl hRerein the second
seco_rh:acjretniabttexdidalistmmteld ifgorseﬂhepgexdlpf cmaistihg gfrmetpnus toxoid,
consi GHtherOftokQ§ anRME 9K Oidrtus<id Plokbia! | & baetelidl, cytolysin  and
CRML9 ,eu%%[ts%s& s toxoid, a bacterial cytolysin and
pneurﬁﬂy "5, The i mmunogeni ¢ conposition of any one
of clains 1-4 wherein the first bacterial toxoid is
@ euriey shmund&genich eompuzitig ehianycompasi dlaios 04 ahgreimehe first
of cl@gcgrigr@xm%&;éﬁn{&irﬁecond bacterial toxoid is

7. The i

di pht heria t oxoi d. e i nmunogeni ¢ conposition of

any one of clains 1-6 conprising S. pneunoni ae

der ot Ygeinamuggenig\compositpgOfaay 28¢ & it #d wherein the second
sacc haictetial togsinjidigipittsria bxoiihe i nmunogeni ¢ conposi tion

of clains 1-7 conprising S. pneunpniae serotype 1, 5

d 7E capsul ar sacchari%e conj ugates. 9. The .
e AP P UBRHEES CIBSHEN P 905 oRgITR| h§ goeprising S.
pneurmisi/aeniageseope 22BBcaPbullar 18&c@hdr 28fe capsular saccharide
conj u@afugate$0. The i mmunogeni c conposition of clains
1-9 conprising a S. pneunoni ae
8. The immunogenic composition of claims 1-7 comprising S. pneumoniae

serotype 1, 5 and 7F capsular saccharide conjugates.

9. The immunogenic composition of claims 1-8 comprising a S. pneumoniae
serotype 22F capsular saccharide conjugate.

10. The immunogenic composition of claims 1-9 comprising a S. pneumoniae
capsular saccharide 3 conjugate.

11.  The immunogenic composition of claims 1-10 comprising a S. pneumoniae
capsular saccharide 6A conjugate.
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capsul ar saccharide 3 conjugate. 11. The i nmunogenic
conposition of clains 1-10 conprising a S. pneunoni ae

wW@e ape/bme4 sacchari de 6A conjugate. 88 WO 2009/ PODBR2D08/057997
PCT/ EP2008/ 057997 12. The i mmunogeni ¢ conposition of
any one of clainms 1-11 wherein 3, 4 or 5 of the
capsul ar saccharides are conjugated to protein D. 13.
Tize iTheuimogsogenic comppssitionosf anfy oanyf olaiensof-1¢ mdiersn 3; 4.2r 5 of the
wher edapsilesBh B Bré corff@Rited R pro@fchari de is
conjugated to protein D. "14. The I mrunogeni c
conposition of any one of clains 8-13 wherein the
s ot Vgdmeunegerig campegitarhelrand@neHf 6§ gd2adergin the serotype 4
pr ot edapsilar ddechdive is oOR)ORedn tccproripDsi tion of any one
of clainms 8-14 wherein the serotype 7F capsul ar

sSacc I1.de IS caonju ated to r ot el

B Dl RB e T o st Oy SR SRS 1w rejg the serotype 5
wher efapstilaesasshaidgge cogugategd tuprateinsBechari de i s

conjugated to protein D. 17. The imrmunogenic

rrpom ! Wﬁ%eﬁl@ %sﬁ%n %* Qﬁﬁﬁng oﬂéawkeéqk‘r (J"fel?én the serotype

serot ‘PE sacc arlde 1 S ¢onj ugat e
pr ot Cﬁﬁsufésaﬁ gr %ﬁﬁﬁ@@%ﬂ? B Pti on of any one

of clalns 9-17 wherein the serotype 22F capsul ar
SI®C C el itndriogeMibjcagpbsitlon of BRPYbEeE Bf Qamilsg7 15Rgherein the serotype

'WWS{Hjsﬁla?QQ&ﬂghéé ‘%%ﬁfug&% gr%te‘? pclaims 7-18

wher e serot Saccharide is

conjugated to protein D. 20. The i mrunogeni c

c’k?n”po'@iet imonuregeaincoompesitdn of amyrendoﬂglairme?efirwfmrein the serotype
M nor{4 gaRiilar §Jt%h§r%2§|§|céﬁju§§t66E@ﬁﬂoﬂﬁﬁDar e conj ugat ed

to protein D . The i mmunogeni ¢ conposition of any

one of clains 1 _20 vvher.el n 3 different. carrier

pidet efhesinanenogepis camersitien ] anaeer) ot elaigts P-d4syhesein the serotype

di f f e22FdapSulapseghaideds conjagsted & proteircbar i de

serotypes 22 The innunogenic conposi tion of any one

o1f claims 1-21 wherein f) er ent Cla”'?1 oteéﬁe i
are selraldPEIogens P 8?8%“9 a0y O gL elansy (7P ¥fisiiein &1e serotype
pneurds @@suleemh%ﬂ edlacenugated taprptsiyBes. 23, The

i mrunogeni ¢ conposi tion of any one of clains 1-22

WET e |ﬁ1nq.5rf fg@ﬁle%mggé‘l%ﬁ of ?W Qﬁ@bp§laiﬂ{se1 §GRMALIR ' Yminority of

conJ ate iaé 8 {gg 8 eunoni ae
caps %\Pa%%' ﬁﬁ?‘f'ﬁ‘é‘ ‘%%?r&‘t%?ﬁlé@ae OWSt% / 000824
PCT/ EP2008/ 057997 24. The i mmunogeni ¢ conposition of

ay one imeiajef® dondpdsWbaT i dhybortd bf eleRi 128r Wwh&ein 3 different

glr ?% Zc!apr?e %ré&erﬁgg?é @éﬁré(teﬁlo%ﬁf&?attgdjt o & I@ést |3e(ﬁf§érer¢t S. pneumoniae
capsular saccharlde serotypes.

22. The immunogenic composition of any one of claims 1-21 wherein 4 different
carrier proteins are separately conjugated to at least 4 different S. pneumoniae
capsular saccharide serotypes.

23. The immunogenic composition of any one of claims 1-22 wherein 5 different

carrier proteins are separately conjugated to at least 5 different S. pneumoniae
capsular saccharide serotypes.
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capsul ar sacchari de serotypes. 25. The i nmunogenic
conposition of any one of clains 21-24 conprising 3,
W@ 2008/000824 6 carrier proteins selected from t hePCI/EP2008/057997

following list: tetanus toxoid, diphtheria toxoid,
CRML97, pneunolysin, Protein D and PhtD or fusion
|r?r4ot el hesMMmwtesshic %npoﬂ’i'@”l%r\yo@{@wpfcdémﬁpéﬁzt Vegretr 6 different
cl ai marrier Pboteinnyare sepeyatSly poréugabed toeat leagd Sulifferent S. pneumoniae
sacchapkdsr dReh&Riai dgalssd to tetanus toxoid. 27. The
i mmunogeni ¢ conposi tion of clains 1-26 conprising S.
pneunoni ae capsul ar sacchari de 19A conj uqat ed to
e unidleyiginpinoggnic TREPPHIHMBigRMTY @necef riias t4 1ot efmRriskigng 4. S5 or
1- 27 & oapict ProtginS. sestgedTiohache ﬁﬂpwmlganstsa;mhsr iosteid2 Afphtheria
con) L‘tg%i@,%ﬁlﬁ@’ﬁgﬂeeﬁol Ll IBIQ)té?ﬁ Qté:HdrPHtB%rr aRfan ;?rgtemg}ﬁereof
i mmunogeni ¢ conpos of clains 1-28 conpri sing
pneunoni ae capsul ar sacchari de 6A conjugated to
e unidley ¥hmuoegenid.compbbitiem zefeclpims €26 cooprisivaalSl yneumoniae
pr ot ejapsllaosacbhdndeorsd ¢tijwpatdd wttetaAud fogsigof . 30. The
i mmunogeni ¢ conposi tion according to any preceding
cI aimwherein 19A capsul ar sacchari df is directl

dnj uld%t dBMUBOYSHE 8 %'F'O’brfgt erims 3126 BT iRREnggdMermoniae
conpasipsilansasthanve Wfecanfugale t:mn&urzelywher ein 19A
capsul ar saccharide is conjugated to the carrier

Pig0t ot Yrg%uﬁ‘ Sk omodGiiod N5 LT 98P GG PGS St | HBumoniae
i rmrurﬁ?ﬁé Wpesacehpisi 44 o‘??”&?galﬂddpﬂﬁhﬁ%obws@ﬂ Prpieindherepte
linker is attached to the carrier protein by

(W boFHe' Whﬁh@n | %ﬁﬁbos@&ﬁ | @nahinys WSQS‘Q:oﬁ%Qn 34. pHe8moniae
i Mmung

unr SERSOHESTERERE b HanigeRRto B3R HonBiin § ¢ fifisnzae protin
carr |<§F'0@?|Utpé‘i>tﬁ'”d? Of BhiDher fPS'W@WtQﬁ%FW@e@DAP
chem stry. 35. The i nmunogeni ¢ conposition of any one

ofo. Cl'ﬁie”%njru%e%edo%di‘)sﬁlgﬁ arc@tSrHPlgotB n‘%aéréb&ﬁngoﬁl‘éﬁ#'vﬁ\erem 19A
to 19A Sa‘cchargae s between 5 1:1

or 3 psiaryriohaier ool SObySer 3 s ispiss pieten
PCT/ EP2008/ 057997 36. The | nmunogeni ¢ conposi ti on
aic orthenghniuhogelyic Roepesitiig oty cherbfedigims 112%-whafeiriil 9K capsular

sacc %%br%gb%rﬁ%rﬁ% YtotRELsgEE SidtdiPyib 'é%nﬁ?rr rier

protein nogeni ¢ conposition of any one of

clains 1-35 wherein 19F capsular saccharide is
G¥nj udwtiednunegetie cempesition gfretaimidd whesein the ivker is A48,
The I mmunogeni ¢ conposition of claim37 wherein the

gr;ﬁ}ﬁﬁnmgge@g 'COI:I[IPSSI W%@a@rﬁ?p q?@%?élﬁlﬂ%p n(REr |s attached to
car r i 18¢ CHTIBE RioHiIhYY E%fPBQ'JH""F?rP'&%“‘éHérﬂF’QE’?%J y Uéb‘ﬁl'-:d?ﬁa@

usi ng EDAC. 40. The inmunogeni ¢ conposition of any one
4. clReBnmdnodniohedmbdsitioR €of 1@ty one of claims 30-33 wherein the 19A

saccharide is conjugated to the carrier protein or to the linker using CDAP
chemistry.

35. The immunogenic composition of any one of claims 1-30 wherein the ratio of

carrier protein to 19A saccharide is between 5:1 and 1:5, 4:1 and 1:1 or 3.5:1
and 2.5:1 (w/w).
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saccharide is conjugated to the carrier protein or to
the linker using CDAP chem stry. 41. The i mrunogenic

w@ orposised on of any one of clains 1-40 wherei nPCTEP2008/057997

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 (wWw. 42

e |Trﬁ%'ﬁﬁ@@ﬂ%”'@d%?ﬁﬂ@ist“%@Cé@rdﬁ‘ﬂytoéﬁéf Receding Ghgim Wherein 19F
conprdapsuigr sac2Rridedapsedtisrcosjagathdrte the ahires prdtyin.

conjugated to the carrier protei n 43. The irmunogenic

oot ine R F haagnfon, it S Bos phdeitd RpL RhBRT 197, capsuler

vi a @acriacee is genjugpird e Aygenpreteionpadinkelon of clai m

43 wherein the linker is ADH 45. The inmmunogenic
C@npelsﬂedh%n%%ﬁﬁl!: 2bibastid orthie R dleih 'Fﬁe Illrikg}‘ﬁrADﬁ’.

attach eca ler protein by carbodiim

chem stry, optionally using EDAC. 46. The inmunogenic

Gi®p odietimominotierin gompesiiiin ¢ cdimes 742 385vhehein dhenlinkheis 2#Bched to
sacchpé caeier protepyeabediniioe themisty,ldpBbndIy OliEhdIEDACE O

the |inker using CDAP chem stry. 47. The i nmunogenic

corrp itjion of any one of clains 4 erein_th

Q'Sht?f IMrEURqgealc” eRBResitiont ¢ WFOQ%&SHX-\ﬂ{{}ma 639 B@@W‘éréﬁhe 19F
5 1 evadctiar@le i4:conjugdtet!: tb the Qarfiempebtein:ar towhe) linkég using CDAP
The igrawiiggeni ¢ conposition of any preceding claim
wherein the average size of the 19A saccharide is
above_ 100 kDa 91 WD 2009/ 000824 PCT/ EP2008/ 057997 = 49.
e i RURBBEINoENIESIPFRSSHIPD ©f dNY ANgi ¢h ABMRnkr @ihetgie the ratio of
aver ageissipzaeinfto t1BE shOghaside ¢hibetivden bsl dret 11eef11 B0 1ahdr 2:1 and
700 kpawAh40-300, 120-200, 130-180, or 140- 160 kDa.
50. The i munogeni ¢ conposition of claim48 or 49
vvherel n the 19A saccharide is either a native
d y sEc ivPiRoesic syMrRIsiion ¥yany PaR tahrclaims nbd hsoanripiag a 22F
x5. Shpshesdcoharvegimeictly conjquased todine odirriet groteind8, 49 or
50 wherein the 19A sacchari de has been sized by

crafl ujdization. onp
e e Pasha: o finsRr ST R GBS & GARLrH cgbrSing & 227
sacch‘@pﬁldér wﬁh@r@@t eonjegatied ioelbe carrigherolen Wg,a lmked 8
pg, or 3 and 7 pg of saccharide. 53. The i mmunogenic

R OfeliblrBh et BbMbosti (%r‘p&rc%hr? A3Neh G &n ﬁnk&ﬂs A}rtﬁi\.

saccharide conjugate Is sacchari

i mrunogeni ¢ conposition of any preceding claim

donpriihsi imgnunogemc cempedition efeslatmrSuy dttevhendie ths linkehie attached to
aver age cafrigeprdtein becaBbdimdes bRerhidey,i sptishdy@ising EDAC.

46. The immunogenic composition of any one of claims 42-45 wherein the 22F
saccharide is conjugated to the carrier protein or to the linker using CDAP
chemistry.

47. The immunogenic composition of any one of claims 1-46 wherein the ratio of
carrier protein to 22F saccharide is between 5:1 and 1:5, 4:1 and 1:1 or 2:1 and

1:1 (W/w).

48. The immunogenic composition of any preceding claim wherein the average size
of the 19A saccharide is above 100 kDa
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100 kDa 55. The i mmunogeni ¢ conposition of claim 54
wherein the average size of the 22F saccharide is

whedweers2410 and 700 kDa, 110-300, 120-200, 13Pc/BP2008/057997

150- 170 kDa. 56. The inmmunogenic conposition of claim

54 or_55 wherein the 22F saccharide is  either a

i i VihegdBImuReenia cpaeogition ef daimedf whemin hetayerage sis of the 19A
nor e dacelrarikd.is bétweEhel i0nanthdg@kDa, ¢t0¥pOG i 1206200011 364180 mor 140-
54, S5FoUDL6 Wherein the 22F saccharide has been

sized by mcrofluidization. 58. The inmunogenic

conposition of any preceding clai mconprising a 22F
e c e InEenuneapig £0BPosiHeT el ¢laifhed ab4® Wheraim@ext§A saccharide is

sacc hsthede nativel pafjgbechaside betsvsiaa bl afadiot 6f mEmoz: kA x8.
pg, or 3 and 7 pg of saccharide. 59. The inmunogenic

npasi t.ion of claim58. wh he do f th E ,
o e Bap i 2 EPRa SR A28 Rasy uBCisty (g A saccharide
i murtegesen sizetbysietobuidigatiamy precedi ng cl ai m wherein
the average size of the saccharides is above 50 kDa.

AR SRS T g o or v

i mmunggeni c. C os| tlon accor
conpr} %ac§'é? JUEaFFaJ§ Riyvesn 1 ag’é‘ig% e r“ugd%r PP 7 Mg of
of betasmel&tid800 and 400 kDa 62. The i mmunogenic

conposi tion according to claim®60 or 61 which

Py %nmﬁﬁéﬁ#%%%oﬁg@@ﬁ@ﬂQ%E&mﬁb%baﬂﬁe&ﬂFQﬂ?ﬁkﬁ& of the 19A

sl ze o nmunogen
conpo%?icﬁl%ﬁe&@%@@ltﬁﬁﬁﬁue EFAHAEEE- 61 or 62 vvhl ch
conprises serotype 5 having an average saccharide

4ze ™e h’rﬁh‘ﬂﬁ&ﬁbrﬁ@@oﬁﬁﬂsﬂé@ (K‘Dény Qﬂece-ﬁh'%ﬁ)'cmﬂdn@&ﬁﬁﬂs@ng a 22F
S

comrrsel e BRRRRlAnHET Y Srrbridoy Baednarrie s s sbove

si ze WO KR& ween 1000 and 1400 kDa. 65. The
i mrunogeni ¢ conposition according to any of clains 60

553 64Tﬁmhﬁﬁhnoﬁeﬂprcb§1%53|§&{ ot ¥i8f gf\/\ﬂ@?@lr\"%eaé?/e ' GHEOf the 22F

g IOe do RSB by Stk SYGKRg: {17y s g o 15

to 65/AMKRE" conprises serotype 9V havi ng an aver age
sacchari de size of between 250 and 300 kDa. 67. The

'tﬂmgﬁﬁaemn‘r‘urﬁgme%bm Bgtlé}?spélglhp B 58Whefin HePdIBs fharide is

er ot an _avera
RTINS 18 35157 RERE MBEE o8-
i mrunogeni ¢ conposition accordlng to any of clainms 60
t37. 6 7Thahim@kunogenic composition of claim 54, 55 or 56 wherein the 22F saccharide

has been sized by microfluidization.
58. The immunogenic composition of any preceding claim comprising a 22F
saccharide conjugate, wherein the dose of the 22F saccharide conjugate is

between 1 and 10 pg, 2 and 8 pg, or 3 and 7 pg of saccharide.

59. The immunogenic composition of claim 58 wherein the dose of the 22F
saccharide conjugate is 5 ug of saccharide

60. The immunogenic composition of any preceding claim wherein the average size
of the saccharides is above 50 kDa.
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conpri ses serotype 23F having an average sacchari de
size of between 900 and 1000 kDa. 69. The i nmunogenic

w@ oiposised on of any precedi ng cl ai m whi ch conpPCEHEB2008/057997

serotypes 5, 6B and 23F (and optionally 6A) as native
sacchari des. 70. The inmunogenic conposition of any

gtlec eldiengnynQioanigisemepPsitiemaccpsding &t clpie 60 whjsh gogirrises serotype
sacchihavirey aoayarggd ex:charidecdixzeeefbelweasmd3D0anud00kCEnd 5

pg, or 1 and 3 pg of saccharide per conjugate.

71.
The i nogeni ¢c_conposi tion of an recedj.n aim :
i o B AR sen R oo B e GprBRY e HEEE S5k Gy comprises
19F (@reiyrpt haviag Py aYgAJe Aaccharye gize odepiwgers /oand 139 kDa.
of saccharide per conjugate. 93 WO 2009/ 000824
T/ EIR%QWLQ%Z}&%Z_co%\ﬁﬁ?i@(ﬂ?aéﬂm{%%‘a&éiﬁ 6B It Eomprises

any precedi ¢l aim conpr.i’ses cponj ugat 0

ser ot§5EaNPe 5 Naving B ayerade geccl oy 29 SFOQARGN dol PUhAFRY §Pe:

6A and/or 3) at dosages of 1 pg of saccharide per

@aN| UgRt fnmiédcogehite coMpodHRge BtcorgingPosany en cifimans0d to 63 which

pr ecedi ng: i i rt.he : aleXele]
S e S A IS D o
t hose!4 dugat ed, such that the number of conjugated

and unconj ugat ed saccharide serotypes is |less than or
%Ua|Tr_teOirﬂrﬁun(_?g‘énich@rnb@gl’ﬂit{hOGGéﬂr@inQOtﬁpw ©of @mieé 60Yo 64 which
precedi ng: [ ., O[

Cncorg iede e R bt By TE b3ra B 8F bBRIoEn 200 and
The i eni ¢ conposition of claim74 which

conpri ses one or nobre unconjugated S. pneunoniae

FU60t7 ?ﬁim%ﬁnogﬂa@dbméﬁwwﬁ%ﬂa%l hihyORf _%iairﬁgaac{nta%es which
or erein sai e or nore S, neunppni.ae protein

are S RpEy R Re e Pt averdoasraliofS Ay of PRYGSH 250 and
Chol i€ KBlandi ng Protein fam |y (CbpX), CbpX truncates,

Lyt X famly, LytX truncates, CbpX truncate-LytX
t(dg::';)‘}ﬁwteepgnqrﬂh Se'n% e&a&gééﬁtﬁnéagéaélr&m%ft?g%y rafl%wleS 5Y69 o 66 which
Sp13ompRe sere B oL am e Brneni? s fBtwgen 200 and
75 or25Pe&kBghi ch conprises pneunolysin. 78. The

i mmunogeni ¢ conposition of any of clains 74 to 77

V. C MO TR LSGgRnR cE’rﬂb&%iMn%@éd?%igégto JME of BHALIRNKE 67 which

conposi t1on accor di to _any pr i ng clai mwhic
ConpriCSUESEs EIRBPG 1R Naking FBEVBIAGE SPRITIOR SP A Retiggn 900 and
The i¥00k&geni ¢ conposition according to any preceding
claimwhich conprises a PhtX protein as free or

& r iﬁ{e F%muﬂbgenic composition of any preceding claim which comprises
serotypes 5, 6B and 23F (and optionally 6A) as native saccharides.

70.  The immunogenic composition of any preceding claim wherein the dose of the
capsular saccharide conjugates is between 1 and 10 pg, 1 and 5 ug, or 1 and 3
Mg of saccharide per conjugate.

71. The immunogenic composition of any preceding claim which comprises

conjugates of serotypes 4, 18C and 19F (and optionally 19A and 22F) at
dosages of 3 ug of saccharide per conjugate.
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81. The i munogeni ¢ conposition of claim80 wherein
said Pht X protein is PhtD or a PhtBD or PhtDE fusion

wWEe@bodes24 82. The i nmunogeni ¢ conposi tion accoPdi/RB2008057997

any preceding claimwhich further conprises an
adj uvant. 83. The i munogeni c conposition of claim 82,

r eing t"ﬁ@ua@?%rﬁo%‘&ﬁ‘g'loﬂs@% Y Presedigae clglm r yaieh oemprises
WO 2008jugaes 24 sé’(BTypEEZOGSESI,SWFQQJX/ 184nd U3¢ (anthoptgetly 6A and/or
conpaogig HQ&Q@E of gb'@f Sdech¥higd Sér"bohﬁu%al%dJ uvant
conprlses (per dose) O. mg, 0.2-7, O 3-5,

4-2,or051rrg(eg 0406 0911 5o0r 1
ﬂé‘}) pTH@slmwr]qu@C(opmpoplﬁgm ahaey ggnggilng g@lm'wréch further comprises
[ mmnn@emugateomopméummﬁ satahiarlés3 0b rseftypeshéifiedent fioe those
adj uy, e 25- ;
e (%ﬂ gafé9 éféfl L {H ﬁurﬂ%e":?%dftcoqﬂgsaegS n%oénzcénﬁaat(eg.s&cchande
0. 2- OSGEO y@asl's 'S$ a’bdrf@ualr 9#3125 ny) sterol (for
i nstance cholesterol). 86. The inmunogenic
CAAYP ORHet infiurRige it ofpoSiBorB of a1 pregkding f&%lrﬁddlhjéfaﬂdrther comprises

conpr i :

(e.g. dr%%iénc(r %B%%Jl%ﬁgad %Dc%%}yggfeg ng(%ua 5ro?eq)n

derivative (for instance 3D MPL) 87 The |nnunogen|c
c/Gapoliet innmundgenicaicomp83ti@s of wﬂmmem Whigh aetjimprsas one or more

CONPring6sjugite8's. Bndumhdnis®sleids. 60, 10-50, or 20-30 .tg
(e.g. 5-15, 40-50, 10, 20, 30, 40 or 50 g) saponin

(for instance QS21). 88. The i mrunogeni c comnposition

HIW”%@'PQOH‘HOI%@O%@}’ GipEmt’ 4cBnfor VBRISINa$RId 9ng qrgnore S.
wat erpmnmﬂomaenproﬁﬂns Bhee sefectadofremi €olyoHijstiginei dbiadoffamily (PhtX),

cl ai r@r&ﬁnemﬁa.ﬁgnp.tomn aﬁmwa(@tbpxprrebbﬁetﬁ”{ceférs LY aily, LytX

dos’e)trurnc_aﬁ?s,ll tﬁléchg;éow A ab rléncgl?q gm%ﬁ g pr%te:l%ris detoxified
squalRaseolyso. (P> spiwitfefyeri '@8centits Sei ¢h SWZélaaii PP3as.
or 89, wherein the adjuvant conprises (per 0.5 nL

dﬁse)Tr% erﬂﬂ(%nci&n?’c %OH‘Q)O@TIQN &’ Crains 1, 7970r278 \Wchh comprises

| emul si fi er (such

Tmeeﬁ”@ﬁ?oyﬁT The |nnunogen|c conposi tion of clalns
88-90, wherein the adjuvant conprises (per 0.5 nL
s e) TH. immathogénit Tcompodiion 4f BAy ob<ciaimg 74 &o J.7 WHicd 3comprises a
5 6, ﬂﬂx%nﬁaﬁg) tocol (such as al pha tocopherol). 92.

he i munogeni ¢ conposition of claims 88-91, wherein
the adj uvant conprises (per 0.5 nL dose) 5-60, 10-50,
0f9. 20FHB0 immynpgendc MEsitivn- Bogording Eo,arao,preuedblg cgn which
g) |idontpridesipridunadiysiead fros o etiensee®D- MPL) . 93. The
i mmunogeni ¢ conposition of clains 88-92, wherein the

ao(l)i uvant corrprl SES
8 The immunogenic composition according to any preceding claim which

comprises a PhtX protein as free or carrier protein.

81. The immunogenic composition of claim 80 wherein said PhtX protein is PhtD or
a PhtBD or PhtDE fusion protein.

82. The immunogenic composition according to any preceding claim which further
comprises an adjuvant.

83. The immunogenic composition of claim 82, wherein the adjuvant comprises a
liposome carrier.
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(per 0.5 nL dose) 0.025-2.5, 0.05-1.5, 0.075-0.75,
0.1-0.3, or 0.125-0.25 ng (e.g. 0.2-0.3, 0.1-0.15,

wa@2@8/0a0820. 125 ng) sterol (for instance chol esper/@Plons/ 057997

95 WD 2009/ 000824 PCT/ EP2008/ 057997 94. The

I mmunogeni ¢ conposition of clainms 88-93, wherein the

adj uvant conprises (per 0.5 nL dose) 5-60, 10-50, or

B3 30Thetiginfuogenib campogilorbE, cldi, 832 @he i théGadiuvanblongrises (per

igpom B rilf 86sd)t51-20%8, 6524)0.3-850. 4Ti1%rgddmu\r}g%t?@bco 4-0.6, 0.9-1.1,
comrT 58t 319‘3RB?%H%OE“%ﬁffoawa%%ﬂ&’[F’ZﬁderJ. Meive. 96,

The i mmunogeni ¢ conposition of claim95, wherein the
8. UVEHR IMENOgEis dopgositibn Sofrclatiese) dr084.7 Mherein the adjuvant

200- 300 prieks QO%OHLdBQe)AbO@B %5"13 I@'? Wbel 0.970r 0.125-
e PR o M 8 Gy €

t he
or 20:he@stere).(e.g. 5-15, 40-50, 10, 20, 30, 40 or 50
g) lipid A derivative (for instance 3D-MPL). 98. The

'é@““fﬁ%%mn‘ﬁm%@ 8§]t|(9"f \Aﬁwl f"ééﬁ"ﬁlgla(EJva t comprises

conpr|5| gzi PRQ%b%g ﬁ?¥mg?%%§

LdPendgpL dasel > dfhica 200 g SR A%se. dls 0. 30, 40 or
conJ Lﬁjhﬂ@dpﬂ&é%n\@tlm(fome$tamqo3®ﬂ\ﬁ?m t hereof. 99. The
i mmunogeni ¢ conposition of any one of clainms 1-97

erh%' ﬁ’gnlﬂﬁtogéﬁ’ g%gmﬁgsm&?(gfcélé %328’3 ifqﬁa th’ere%n ﬁh% ad&uvaﬁt comprises

0, 1

con; dBat &8 Plo AR By 01 3D Of G830, e 514540 50. 10, 20, 30, 40 or

conpraGsug)gaponin (fouvineigece QSCbrposi ti on accordi ng to any
of claims 1 to 97 and further conprising for
nc tant or sequent dnln tion an adjuvant .
38" G o Rl oaRE Sitbbon o B b2blrefine Rl Aorsos an
corrprQ”s!”W@tecrﬁé‘q'ﬁWﬁmogem c conposition of any one of
claims 1 to 99 and a pharmaceutically accept abl e

L W%ﬁhm%éem@c@hﬁ@ﬁﬁ"&w bUiaifedd, %eFé}?th\é \féﬁt comprlses (per

i 105 e PR AT T b B B St S o

to 99neipbelisgbleiaiSHeitassqusigne). accept abl e exci pi ent.
103. A nethod of inmunising a human host agai nst

doSeaff %H\%? é?Nc c%Hp%QﬁuQﬁo %% nQnS%J MGNig3e Y& IheN adjuvant

T rfoBee (7% -8 gedgie) - T imBgedie Q%fedd or g mo g

of ar@x96n1e20’$orc4 aime emulsifier ¢ucbrast Tveeend®ti ne of claim
101. 104. The nethod of claim 103, wherein the human

QﬂSt 'I*f% |ﬁ4n‘ftﬁ{olﬁ;¥nlc%8rq|85£]ﬁorpbfscﬁﬁﬁ1§ 2%839CP Whterb% r]% &Iag gémprlses

pnéunoni a_or pneunpcocca
WO 20897 06082403 ERBObAP G5 T8 10. 57 Mg (o.g 11 » 5-6, or 2-3 mg)

tocol (such as alpha tocopherol).

92. The immunogenic composition of claims 88-91, 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).

93. The immunogenic composition of claims 88-92, wherein the adjuvant comprises

(per 0.5 mL dose) 0.025-2.5, 0.05-1.5, 0.075-0.75, 0.1-0.3, or 0.125-0.25 mg
(e.g. 0.2-0.3, 0.1-0.15, 0.25 or 0.125 mg) sterol (for instance cholesterol).
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105. The nethod of claim 103 or 104, wherein the hunman
host is elderly, and the di sease is exacerbations of

w@ boootodes2obst ructi ve pul nonary di sease (COPD) . PADEP200$1¢57997

met hod of claim 103, wherein the human host is infant,

and the disease is otitis nedia. 107. The nethod of .
Mai nhhEOBIMBI0geRC camepdlion effdaimgmdndhydergin thergdiant comprises
and t(per 0.8irsledese)i S5601EIDFFgior 26-30ndy (&g tS,et0a8i 18, 20, 30, 40 or
108. sthey) rggb&q,q(fgf,ngﬂaﬁbé@séq}ﬁ 106 or 107, wherein the
human host 1s infant, and e di sease i s pneunoni a

and/or conjunctivitis. 109. The i nmunogenic

rpoisier inshunsgeric HomPosition Oércwf'ﬂe%«é(\@@rm@ thef agiuganhcpgiprises a

for usetal sait driadiptar @ démeitive.of preventi on of di sease
caused by Streptococcus pneunoni ae infection. 110.

The e .of the i.,munogepic c osition.o of .

P e iy inggen Compts T o RN, ST fhe SiEaRCocmprises (per
manufGe My @sef 130-A2di20888At orf B0-40ena Alast algminiuger phosphate.
prevention of diseases caused by Strept ococcus

\Fﬂ?eu”ﬁw E?rﬁ u Bgé‘rﬁ é)])l'r’b?n T&ec @Bmvwepem the adjuvant
erein the ase | §r or gﬁ eunoni %‘9
i nvasioOPriseR o‘i:@!ﬂdoa?)s%é e“’(“?(lbrﬁbr f30el|L 9y~ trurfdrR0: 10. 20,
112. 30hd09s 80 pf) lididAmetitdiver(fol hijansh8PeVIBLY he di sease

i s exacerbations of chronic obstructive pul nonary

e 222 hidRbe Rt cBhigkln, QP&@F&ne dltaim Mg 3EmBlising at least or

i nf arﬁxaﬁ%%r% 4, P18, 7% (0 1H0r dBa?- rﬁ”f%’oﬁ‘iaefstu'ar saccharides
wher edonjugheddo $bH3 er flusiomproteigithérsofand/ or  bact eraem a
i nfant humans. 115. The use of clains 110, 113 or

]9;? 1:’1'41 |mrri1 nnot Qel cio foi Ec’)fngrpecl)"nnonfj qaiagg(a% fsing at least or
nj unce [V 11°8°0F PAPERt " htmansS 116> A GeMBY
el i CiPPAY % %r‘oﬁe@t Tv@ 9.iPuid oF d3pdrieumeniaaicarewar saccharides

agai nohjugbiedits pnemdolgsiconpri sing the adm ni stration as

separate or conbined conponents sequentlally or

C@@C tagnt (1 rs rmuno Ul oC Con% siign aceor: to any of
c %{E% ? pwgaﬁ CCHFNE ”?pé’ 59 a%& [4n9 y

Pr ot e,qla1ml flr den Pheadphfuriier ¢amprisingz der vieinepmiardt &F nsgvuential

may beinfinieatindintddj wan; sgadfmdd irDdnWé cine/5600 884

PCT/ EP2008/ 057997 117. A nethod of eIiciting a

protective i nmune, r onse to infants. a st S :

00t S5y TR O S PTG SR8 G THHAD N P& DAL 1 to 99
or veandianehasmagenficalyr zaseplichlg excipiemt. 118. A net hod of
eliciting a protective i mune response to the elderly

ARl s ro%FFs %??H%ﬁpcﬂue%c'&ﬂﬁ‘ rgfr‘d%tb' tB%Idn’ﬂ ﬁﬂ%ﬁu@ﬁ%b%nses the

sequen or corcom tan
conpo¥fR PbATERY %E“’H%”Qﬁe”&‘n 8@8.%6%4 %fl (‘]Sl j Q98 with a

or nmharrBaceutically acceptable excipient.

103. A method of immunising a human host against disease caused by
Streptococcus pneumoniae infection comprising administering to the host an
immunoprotective dose of the immunogenic composition of any one of claims 1
to 99 or the vaccine of claim 101.

104. The method of claim 103, wherein the human host is elderly, and the disease is
either or both of pneumonia or invasive pneumococcal disease (IPD).
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pneunoni ae surface proteins selected fromthe group
consisting of the Pht X famly and pneunol ysin. 119.

wab@jomsenogeni ¢ conposition of clains 1-99 or PUHERI00&057997

of claim 101, which conprises saccharide conjugates
derived fromat |least all the follow ng serotypes:

61BD- o\ne mathodgaf claimr103gF104, whereip ghouhemannhash s @ﬁeﬂy ‘and the
ant i iisbasetid éxagerbatormsed chgminatistroni/eqiulmonay disebdee(COPD).
vacci ne conponents 4, 6B, 9V, 14, 18C, 19F and 23F is

9&%‘”1 ?’l,nff h{;ﬁ@i %lg’ﬂ qBﬁ {rol o@%@@hf?‘@gg’%g B‘l%XtTﬁQS the disease is

i murd§eniediaconposi ti on of claim 119, wherein the GVC
antibody titre induced against serotype 4 is not

S1'0§m'IfHe RioY &S %?F]top 1b§a¢/vhbl%ﬂpﬁ%dhtpr¥aﬁ tﬂ?ﬁt is infant, and the

Prevnar (r) .vac vacci nees.
i mmu & @8%8’§§?P9fﬂr ?Ct%r?‘émlﬂ 119 or 120 wher ei n

the GVC antibody titre induced against serotype 6B is

gms. sTr@nmbineardrlckimafies) oo6 bo1@hamhdraduri§gum¥ﬂ Hol€is infant, and
rev ! nees. . e

e A b A R BES- 121 wherei n the

GVC antibody titre induced agai nst serotype 9V is not

siOgni Thedeamunpgemi€ eompesitian effeteims Aelfc@dhdyacdirieeof claim 101 for use
Pr evnattd trestaefi ofepreveritARn dikasss aRREd b%%’irepm@ccus pneumoniae

|m“rur]%g C conposition of clainms 119-122, wherein the

GVC ant ody titre induced against serotype 14 is not

significantly inferior to that induced by the

Prev nire(use of docimmeuriagehio rampositen orescing 24 claifee! to 99 or vaccine

i mmrt%%nhqoer q}{fﬂ\%srhém%bt% dflaahémcameﬂﬂ $33he %@tﬁ%nﬂoﬁ Brvention
o0 MleBrsds crisbd By sEEMEESe QY PhBT o R Bl O e

Prevnar (r) vaccine in human vacci nees. 125. The
| rrunidgensec occaipodi 0. winerelh the adiswasé 19 -ekRe, onibeth ef pnttr@onia or

ave qmdsm%euhbké&al NSRS BRierly RLALNLE 19F is

not significantly inferior to 'that iInduced by the

Prevnar (r) vaccine in human vacci nees. 98 WO
2069/ GwosssofraginERPYD 08/ 06 Migereinithe disprse isrexaseg@tipes of chronic

conpasistructive @uinsdrairyBisdd<e- (CZHR D) eldetiy htthansMC
antibody titre induced agai nst serotype 23F is not

icantly inferior to that induc
gvn @5%

PP o Kl 1201 ot Saeettis outs bgia ofpgant humans.

|nnunogen|c conposition of clainms 119-126 which
coaprieess@ seeriny Pelos or SAIE; halidreia eenjdisgase . is 1a8nindiie and/or
i mmr&%%péé}mg ?a?‘rltthh&%)&é).f cl ai ms 119-127 whi ch

conprises a serotype sacchari de conjugate. 129.
The i mmunogeni ¢ conposition of clainms 119-128 which
clddpriteegseacfseaiotsyp), 113 or 114, wherein the disease is pneumonia and/or

conjunctivitis of infant humans.

116. A method of eliciting a protective immune response in infants against Otitis
media comprising the administration as separate or combined components,
sequentially or concomitantly (i) an immunogenic composition or vaccine
according to any of claims 1 to 99 and (ii) Protein D from Haemophilus
influenzae which protein D may be free and/or conjugated.
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19A saccharide conjugate. 130. The i mrunogenic
conposition of clains 119-129 which conprises a

W@ eronyseds 22F sacchari de conjugate. 131. The PCT/EP2008/057997
I mmunogeni ¢ conposition of clainms 119-130 conprising a
crystalline bulking agent , optionally mannitol. 132.
THé- iArrﬂ]ﬁB@@rﬁfce'@BWﬁoéiQrP@ﬁf'\tﬁ irEmENen resaoNsenisr indag against S.
sugarpneapionianiay kymirdsieriras the irB3unofenic naompagidioh or vaccine of any

conpasbiddy GaRPrising at least four S. pneunoni ae
capsul ar sacchari de conjugates contai ning saccharides
fromdifferent S. pneunoni ae serotypes wherein at .
| 'd&stA Grrihach et Rigitingea ipsotegiiveuguiwg fesp@erjoothef glderynagainst S.
pr ot edreutrivalaesf adatifistering imamisigetione sepntisly tor aanddnitantly (i) the
CaDQQH%lRB?%hib gghbggticﬂpor RIERE ok YRy bRITHARg BRRQMShe or more S.
agai nst PhtD. . o

pneumoniae surface proteins selected from the group consisting of the PhtX

family and pneumolysin.

119. The immunogenic composition of claims 1-99 or vaccine of claim 101, 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.

120. The 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.

121. 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.

122. The immunogenic composition 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.

123. The immunogenic composition 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.

124. The immunogenic composition 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.

125. The immunogenic composition 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.
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126.

127.

128.

129.

130.

131.

132.

133.

The immunogenic composition 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 claims 119-126 which comprises a serotype 3
saccharide conjugate.

The immunogenic composition of claims 119-127 which comprises a serotype
6A saccharide conjugate.

The immunogenic composition of claims 119-128 which comprises a serotype
19A saccharide conjugate.

The immunogenic composition of claims 119-129 which comprises a serotype
22F saccharide conjugate.

The immunogenic composition of claims 119-130 comprising a crystalline
bulking agent , optionally mannitol.

The immunogenic composition of claim 131 comprising a sugar, optionally
sucrose.

An immunogenic composition comprising at least four S. pneumoniae capsular
saccharide conjugates containing saccharides from different S. pneumoniae
serotypes wherein at least one saccharide is conjugated to PhtD or fusion
protein thereof and the immunogenic composition is capable of eliciting an
effective immune response against PhtD.
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