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WO 2007/ 071711 PCT/ EP2006/ 069979 VACCINE Field of
the I nvention The present invention relates to an

WO p@7oveEdl St r ept ococcus pneunpni ae vacci ne.  5PCT/EP2006/069979

Background of the Invention Children |ess than 2 years
of age do not nount an i mMmune response to nost

pol ysacchari de vaccines, so it has been necessary to
render the pol ysacchari des |mTunogen| c by chem cal
conjugation to a protein c4AYS¥E. Coupling the

pol ysaccharide, a 10 T-independent antigen, to a

pielit efithe Inveritislependent anti gen, confers upon the

Plad yressnt magntide rdldites prappeplovebsSedptototeR@ne@n@yae vaccine.
including isotype swtching, affinity maturation, and
menory induction. However, there can be issues with
Begkanoungtiofithe ltveatioron of pol ysacchari de-protein
éﬂimréhg@ésgsthaﬁrz t)}%ﬁrscgfngg@a&o' ‘Het Qfount apolmmune response to most

sacchari d rotern onj ug ates rm nul t
&@y%@@r%gacw éRaltp1ae, beetn n%@smrmrr@pwt@@ polypaceharides
inRRITRPETIE biscHeHidaVedhfRBtidntB @ deotaﬁlcmap cdwph@emé E&iﬁ’aacchande a

acci ne using tetanus toxoi as the pro
L dibpatielisentay o o AOE toagerPamBa iigen comers upon  the
polysakdrari¢o use ipraperties adfi Dndepehdency riee)dingT isatyge aswitching,  affinity

?‘oﬁqugoa%%e OJH gSCha“ de- TT conjugat e vaccine

ow'ng a 3 T'nfant schedule. As the dosage
of t Héowswen mo&)candie ivauee wite repegt admumisteationl of pdiysacahanideeprotein

E afes eorttﬂe tcgﬁlblﬁg{%nzé? pgﬂlgg&ﬁgﬂéad} dtglﬁ g;ﬁ%ét@y td)forr% t?l‘?ultwalent

conj ug ate vaccl ne was decrease at I nNg I nMmune
Y"ﬁ?'@??{ erFé’ﬁ @¥appley ﬁé‘%d?e?§ derdiigdi that, 2 6@@@064"@‘3 \/Ffﬂleﬂﬁ@ type b
p@y%a@cf:hah&e maé‘cﬁ{d sty tBaRtLloRoid 38 th@ﬁro@ﬁn carddi @6 ttested

98 f
BeR Hrsaet e L HOMERES S ITPRGIUTOPAT 1ol 06 A0l % Braucoceal
pcrlystae(trrande TS adohjubate &icsioe Jolawergy hOSthmiardJIMfarftasneédiﬂb |As the
BHEE ! B0 ublor bR Reh P, WA ERRE Mopef HFe e
p@watthadde noraordetmeasl@@omjm@nwmewasmﬁcte@s@m wdicating immune

ﬁ:m eleRE § etﬂys%Ecr%t' e, %H&' @) via fHeaRE bFRE s%@l %ﬁlbtsprgtfein (Dagan

ese e |na I on vaccl nes have been

@er"léc'lnfeéb'd“"&@ C8P%% &8 2094238 epi t opi ¢ suppressi on,
Whi chrieseffeet off tHé |c¥rne#-';5\‘dt%|’n5(§d%@§b oR Wie h@h@ramdpdr@e e ﬁroteln

(R PRgsd provasls terbabpseiedin bUSan B ot O eH Pt ncreasing

therpeddet df anetfvaledttezals B)xow)y,orﬁj MgatererselleldSn 3@etr@asdiaesponse to

{fn%grt'@eu% eaﬁirler ﬁj n & aqa IyPra &:I%Sél al glha?ysps of¥ e%g H(?cg% &fc'ﬁgw'rb&ation

phE & r-pr ot
eceineohaverieay ldeSdnibed b$ saraerandha:bﬂ epttamlqaempnedsort tvéhich is not fully

M%?&ﬁr up&gl@véoofo fdi6i frgmcﬂ Ie§ce§§’eez é)t.lhtcoft Qarﬁé}eprotein (Fattom,

Qo ysacthar) However, the observed | munol ogi ca
Focihetld: e/ do9Y ket ?‘Rf’@ﬁ@ltgf%f’l'lt in GRMPRtitoRdor By ells. dprdimB-cells

@fthe&ad’rf ér@;\"otéh QairdiBicdll8 t&tﬁéﬁolymtrﬁiﬂlﬁéslf tHeB-edls ith'e chiier protein

gatP,e %r%%‘?’eehot%ﬂguglhnrh se erlva(fgb‘cl' f% provrgerﬂ'lg’ Rec%gsaw ﬁelp 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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WO 2007/ 071711 PCT/ EP2006/ 069979 Hence there remain
technical difficulties in conmbining nultiple

w@eloy®acehari de conjugates into a single, effPCHEPIS)I69979

vacci ne fornmul ati on. Streptococcus pneunbniae is a
Gram positive bacteriumresponsible for considerable
nmorbidity and nortality (particularly in the young and

aged) Lng invas ases such a ngu

pact SRR el e AtRR R CobEbaauBRR e denarice
wortuyatss lirdo b segieoet|i caslmch vascirecfatauldibnt i s nedi a. The

rate Cc e [ 1 1 he U per.

over S RgtIRC BT KPR Brdioosifig  Bacp P RisBSbe for
smr;id@@@le mwblgw/enﬁifm@fw@épartwaslyIlretaelsom dnd @yed)aeausiag invasive

8i8shsat B&dh Meﬁﬁéﬁ@t BRREFachHE Bnd e ARG Shi 'd%eaé@st£s&|ated with
mortality rate close to 30%even wth antibiotic

polenitaiemsuch 8 BRR RBIEIRRdR e raln ChpRAYMerRRgalgneHmgnia in the US

fbh@&ﬂts@r@ dvger 60 %(aﬁsipftlﬁdemg_ ﬁﬁﬁﬁh@éd t@%evmb@\perqoﬂb@m Sin 20% of cases
ero cifici ere own_serao

oG PRt i ol SRS o™ R MEn BRI, Wi = mortalty
vate clbserto @0Wetven witmambictiotreggmentnococci, as the capsul e

not olgﬂe\(l oecgc%hf(i"st En{aggulétg@% Sally E&ﬁl?al@fhn&&? Qggéc‘éﬁér%e which
fromco n]em&*n, ut'rs rtself poor AOgENT &
Mfgrmgm@pusﬁ@giﬁ@b/emere rﬁﬂ@@@rﬂd@w S@fﬁtYR&énﬁé pngumoesgs. and the

BsulB8s me%ﬁé@@okmgrenéédaéﬁﬁ@am A pﬁau%ca%se%l sJkQ pot only
interact with ells. They can however, stinul a

PRIRGITe they dinem Sﬂlﬁ??ﬁu (j’ﬁ e, téﬂcieéﬁ 2B SRIAEAREN P htse'f poofly
inwm(:g@mc ﬂo@@@cdmrrues g Pindspuridastentifens efidoda r@ﬂb@processed or

FRsted pOAVES mRRENes IR \Eh oIS LY o oAl pignulte the

tonurel ystech thasigh an raiergaty machanism twhinbdyvotee cidss-nkimy of surface

Fel&@ptSr?é%ﬁLﬂ% and the 20 protection is serotype
specrfic. Streptococcus pneunpniae is the nbst common

causdt vhs shpnadin severs exrariments thpt Pecieation agaitt invagverprgiugnococci
biSedsBf @NdctreRRG WRLNGrdRly! e RNtidddl SMesife fdrh@eCtdi8libY and the

nount poor responses to pneunococcal vacCcCl nes
fRE?@Fﬂfﬁﬁﬁeretyp%ﬁpeclf'mgs?) J. Gerontol. 42:265-270],

henc;:sﬁém;cbafurse@&eﬁmh@@l|dane:en&f obmatoaz rti:?ise pcﬂgiumwes ledbacterial
ntnis u atlon \Y/ Se ahgd. 5 er 1

e g B PP e 5o g Bfiiordsh LREHSs, the Bty munt poor
Eeyspmsesr&sprreamsmd:chy/a&mqsmaommanaet alr, ¢19875 &l Gerontol. 42:265-270],

{u%}%{ggg% @%%F&@d;gmgér%g%%g%gﬂﬁe Ipﬁmosrfa‘ﬁ,?\dtg g)t E@Igﬁ aﬂ\/erghese and

Berénd 9&3) Meditined Baltioere) 63/201c28%ks. 4rth editi on.
Phi | aggl phbayBcadunrishss (ggsedz%%ﬂe%tae’sﬁghdemémgmzed

i nstance, I nvasive pneunococcal di sease%
and dispaigseddn awam%wweﬂ tepogks (R B @1%%4 3 Fiatkin SA,
OSéPisi&trﬁNAf écmmst h&cb.b@oudth@ﬁmam %twelpmwmséghdstsexd beoda: 529-

&E})e@& lnﬁanfe jrgaa&%e&.le cgc%@fseséﬁ,gpﬁlgroﬁgﬁled aa any m%%%n in
Phigle Si preeugioniae fsdetldtend tord theddand or aBetheredimalidsteritécit (Musher

%éﬁ&t&éoc&dsvdn@%éﬂé@ in QUL dllzﬁgrﬁwett%ﬂ:"‘ﬂalm RO PﬁnCIples and

tructive pul monary di sease (COP recogni sed

ReteRL &g qligus disapspsaioineashrdiay ek Q’Mth'h Lixipastree Y0t i fb’ﬂ%
79 ritGortd G03Ehitive pulmdha dikeade (COPDYTs réddyhised@hs ¥tpMpassing

several conditions (airflow obstruction, chronic bronchitis, bronchiolitis or small airways

disease and emphysema) that often coexist. Patients suffer exacerbations of their
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35 di sease and enphysenma) that often coexist. Patients
suffer exacerbations of their 2 WO 2007/071711

weEFO/aP2006/ 069979 condition that are usual | yPCT/EP2006/069979

associated with increased breathl essness, and often
have increased cough that may be productive of nucus
or purulent sputum (WIson, Eur Respir J 2001

d physi i cal l
SR e o er A e g ey Plar e s, e Reve
increassd adogh thacnnayone prod paive efirhiscusiot burullantcsnpumnt(r/\ole@h IEur Respir

gggbe‘f)g Tf éQSe t Sha %E&ﬁ’}}%g %F\%?‘ol%gd’a I)? {;}?l{wgl ?e%nﬁcae: o?rbr?e(}grsmle or

da@elb(severm ﬁmmbﬂnmﬂa@ Incpagierd$ withy chroie bromdstm andlor i t
%bﬁys@/ﬁﬁ St%\ﬁ@a";’ds e %I%%ﬁ& ﬂnd%)are% Baﬂe%‘]s) W|th chronic gbsiructive

Exacer batl ons of are often caused bact eri al
(’%'m@"ary 6 ﬁé%ﬁ?oé@@ﬁ%ﬂ“)'rhpﬁf"é SoFisly- Q’Se't'?ﬁsP'SCF 'Wrﬁ M,adﬂ:g%

gaan §1(5 &t 2): 3Vi7el ). GRaddib £iBRLGTICO RISk loHEA téb%ed wbm&r %.g.
| Ssease |

a
%Wﬁ%ﬁapﬁi%fgoaﬁim Sobiishy Th (S5 shnigdion i e puC phsuctve
auimobarg diseade it B@00 b eeNOf-thevant rdviean CtiroMabenbix Bpv.2001
[ f.atmulation of a nultiple serotype
ép;?{aﬁ?)?ggggts pneunoni ae pol ysacchari de conj ugate
vaccine. 15 Brief description of Figures Figure 1 Bar

ﬁhé‘ﬁﬁussas}PYibjB& ok he/ z?ﬁe‘%@u‘%t i S & @e¢éﬂ§uﬁpgﬁ&b§édt bérrhtﬂat:on of a

derly Rhesus nonkeys. The |ighter bars represent
FWE‘F’@I%%M‘P? SXtrepiRerac H%E’lﬂ”ﬁlof"éﬁ golfgacehafide Gepliegate vaccine.
conjugate in alum ni um phosphate adjuvant. The darKker

garé re@resen the GMC after two inoculations with 11
HPEIscOBPUELEIaY®R adj uvant C. 20 Figure 2 Bar chart
Flyove g Beenoayt dbowingl 1 vaentRSBjugbteeimmumogerdicity i io relderly FRhesus

R e
poljygsiec mmiwmldlgmlwsphﬁw adigent.ciThy dareBaary repredepkthedsMC after
ﬁnh&&la%oé{é\k.ﬁﬂh Rt SorRRb¥iRsghant ges and the 4-val ent

Ply conjugates. Fi gure "4 Bar chart show ng anti
pol ysaccharide 22F i nmunogenicity in Balb/C nice for

lya.rélzmlr eRdrt Mow'm@ rﬂ@ﬂnma:eénarfd;rom atl indaslatiorvaitrethe 11 valent
PhtD ']?g ﬁ‘ ure 5 Bar chartt showi ng
?ﬂjﬁ'g-a Hﬁ <Hé §H" PRASPRS Eaﬂ%”)faé‘ Figure 6 Bar

chart shovm ng anti-22F opsono- phagocytosis titres in

PRIORE 5. e B i sy SRl Bl AR B B mice for
lhemjvalmplaomowsamhalrﬂievah@wﬁ 4e@tgntidily eonjugatssne

formulated in different adjuvants. 3 WD 2007/071711

PCT/ EP2006/ 069979 Figure 8 Bar chart showi ng the ]
Fiayre 4t Baechark showing apf palvsacehaside 2@566%@9@6'&%1 A aftgth gnice for
tHe 4avaldiib Plkigypoly8&deRBETded an®he l4-valent PhtD conjugates.

Figure 5 Bar chart showing anti-22F igG response in Balb/c mice
Figure 6 Bar chart showing anti-22F opsono-phagocytosis titres in Balb/c mice.

Figure 7 Bar chart comparing IgG responses induced in young C57B1 mice after

immunisation with 13 Valent conjugate vaccine formulated in different adjuvants.

3



10

15

20

25

30

35

5 Figure 9 Bar chart show ng anti PhtD I gG response in
Bal b/c mce after imunisation wth 22F-PhtD or

WQ@2%78H7Pht D conj ugates. Figure 10 Protection BOEREPEDG6/069979

type 4 pneunococcal challenge in mce after

i mmuni sation wth 22F-PhtD or 22F- AH PhtD. 10

Description of the Invention The present invention

provi des an i munogeni ¢ conposition for infants
conprising a nultivalent Streptococcus pneunoni ae

Figiee Be Baoapart showipg 2heoproieotive effisagy. of Ziffegznt gaccine corbbinations in a
Honkéybnedionid modgidPsul ar sacchari de conjugates from

di fferent serotypes, wherein the 15 conposition

conpri ses a 22F saccharide conjugate. Al though

Fljurslbooghri dﬂﬁ.@oghbwrﬁgfah@%mw?@rfegpgﬁlsm B‘v@t{/ﬁh?rdéfagt%ZEnm@misaﬁon
n co : i.nventors believe tha e
B’:&éggﬁ%ﬁt% rggggﬂ%hqﬁ C@Hr98Food pneunpcoccal vacci ne
wi |l be advantageous in inducing herd imunity in the

I s 20 el
gli%]glgéa zﬁe %godéctﬁgngégr?ﬁt%lt)@gg gggs?rﬁ%cgg%aslérgileg n mige %? rXumsatlon
il 23r-Phib i 2R-AH-PMBunococcal di sease (| PD) and/ or
exacer bations of chronic obstructive pul nobnary

di sease (COPD)) nmay be prevented or reduced in
969%’#9‘109 of th Inveptiodyr poses of this invention,

eﬁtJ l,ﬂ?en?iop ;ég&{beg%t lm@rgﬁ' ﬁ%ﬂﬂc g&ﬂﬂ(?o%ft#gﬁt @?‘a{n%f comprgrsmg a

ba'e'HrSf”eP@aﬁiﬁ?f’? WW”?@V@?%‘WOHP“WB%SI‘QE%(P&Y i H¥s10. 11,
28 t&fe 51 garsuleegaeahpiide Fonjugatsisdeane difigrent aeotyoes, GRMEIN the
exrapm@itibacorapiset bQRF sashaideaoajugg&euction in rate of
0.1, 0.5, 1, 2, 5 10, 20%or nore) or a reduction in

iﬁh MIIG% ?cﬁgfo %tlonefﬁ(?r% z)h b@%oc%ccus%%roq(:“f 'ﬂ% VVI ? n9nr1on, the

|ns nce zed

E‘Hﬁ'ﬁ%‘élqel'%’ﬁs‘h%}rth% B@é?’??@ﬁ 6%': e CP'K\'?@‘PF{ Pfeﬁvmogew?hwcmﬁ will be
edantagbeidi iminduciag hedHmauoity ipiiesy penuiation awrhethaldhé gpndetinbserious
blasily fdispandasdusgd aby phieUsBOHEE alsuch sBaPPedaodgdardyor invasive

Bhd FRIBGRSF Gkt aftN ap| ré'na/%r SREQIDHRENL 8F chﬂ?ofmﬁ%ﬂs?rﬂct(v@rpulmonary

du%l eﬁrd)i mséee/\éb%r %;]re}//gnft he%\déeqle% setQ/an Eér t%e pu]{pos?s of this
HUﬂ'ﬂﬁ"pd’ﬁWP%ﬂF‘P%ﬁ)h%?ﬁnl 'Pﬁ?hﬁ%%’r‘ teé%‘iefhli’é"fbso%fecgf’ Dt R treatment or
prenentiog oh exacetationsi af iGIPror “tedection dt severiyfof QPD exacerbations”
raTare s & etiuctdnuUS MicidEndeh®? rateBTI00 BB lEixSceBRNPRES (fdriittar@e a reduction

WL e 0of dHeq135 n’l’@”ﬁd%)%r ibre N6 %@HU&GH Uk &e@rit? of COPD

on in severit

on or..re
gficedpd E‘?@eags%ﬂeaﬂﬂg%% " EbleBts Bl S s pE e Win e
BTERAPHIAN G VERsiRasaf 8 '”\i‘f’”%‘frblerl y human patients,
wherein an i mmu no protective dose of the conposition
Phus/iACshe NEnboBin@hiTh Mh&th&f Schrededti@Nan Bldami hirbaRRost ®om having a
Fﬂém&oaﬁpaﬁkéésb %Bﬁsedﬁoy\@e%%géc% %Zéf}nd%%/ s%ﬁ%ﬂ%%#ﬁsﬁ%&%n (or

J&Hg ngr| its sm%?l&g’s rﬂ)"ow 8 °°HEHWL?ED‘M i st%ﬁ)@t% n ||11ng human host (or an

oAt Rl R ng%& S ipfeckyeoinss L%y’el@m%ﬁ%ef&@@mposmon or
tﬂgt\(a@ﬁaqa |o§, thehayesiipn. Yo pse of the immunogenic composition or vaccine of the
invention in the manufacture of a medicament for the prevention or reduction in severity of

a disease caused by serctype 22F Streptococcus pneumoniae infection in elderly human
patients, wherein an immunoprotective dose of the composition or vaccine is administered
to an infant human (or infant population).
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conjugated to a first bacterial toxoid and 19F is
conjugated to a second bacterial toxoid. 5 The term

wa@2apsnran sacchari de i ncl udes capsul ar pol ysacPtHEPTHE& 069979

and ol i gosaccharides derivable fromthe capsul ar

pol ysacchari de. An oligosaccharide contains at |east 4
sugar residues. The term bacterial toxoid includes
bacterial toxins which are inactivated either by
Hetnetgnebodinenm ey MOgec eamnesiden camrsisesrBigrienoces pneumoniae
capsjlag sddcbaride Sonjugditefrdraseregioaps 1 DX andis9H, opliandiy wherein 19A is

E6H @A th QXiRst gactéﬂaplla%l@ Bhd1 SFO @brﬁuga@e@irtb H%@b&]dtb@n&@hg toxoid.
bacterl al cytolysins or pneunolysi n Mit ati ons of

e ( ave been descri ower the
s F bt SartarE et viep S CrsgBechases g salgageccharides
Geriviablarfioyn, thg eagsulac poldaethanids. Af oidiopdtcheide @ontaipk ianleast 4 sugar

|dﬁ | ower its toxicity are known (see bel ow).

ne |caIIy det oxi fi ed anal ogues of 15 di phtheria
toxin include CRML97 and ot her nutants described in US

g’hgg %?m%%%ten%%xo% lﬁcf’@ljez %%cgﬁ@é%ng%o@rzngrg r%?ﬁ/ea@ either by genetic

fﬂutﬂﬂ?'hew ghamsg! ﬁregment 9r irRPAIDNPNc Suitgple bacterial toxoids include
te‘f@iu§ttb>&ﬂﬂ|cﬁmﬂﬁ|r|§ tcﬁ)(oﬂfnp'éh@ss@ R @eﬁdc%nbp%ytcﬂ sinsCEVBRmolysin.

W? ; odugreﬂq]ee%ﬂ%g% @g%agéu aeselnle %sgzgg%{/j wh¥ch ¥I]ower the toxicity of
Phéuir@BGHUEVD cﬂomsgﬂutwge@wau)ofslrmlmmt getiefle Rutations of diphtheria

%)%@%IW&Q@%’SF ig;_ t%%?lﬂ/' ﬁ%é %el\la§ gﬁlennegkga\fvy %ﬁtglxig%nalogues of

diphtberid &xin melhgmtcmwt?h@ddvtpht rm;tan& descripedo int Uai 47@@17 us
I, i el @ﬁm{g [ st r uct

ggﬁﬁe%{rhl?% ?Be@d%gt %”ga% yéél ne ? 0 d&ﬁ{l}i °ng rb“r?a%c f%rfn of the

djphﬂwenaactmxm dt pe smmuoolo@aliwhindibtingrriskatde ffrcay teetdiphtheria toxin.

CRRALE 4 1o, 2 L 08 B W o
Rapled dlyi nitrysppuaniinentiutBneriesis rfee toxigknic catynenhagy bSbishida et al

MG 3@ ﬁ?é@@ ?1@4)) 23R0Q 1), fﬁﬁe ?Rﬂnéﬁs% Rag ey éa%e molecular

tOXOI sane or er ent re the first
waight %Sete@ ﬁtﬂ’hmfﬁ E??‘i”ah”t ﬂlﬁﬁré.fr@@ ihbwa ginglediagg ehange i the structural

g’@rﬁ’!;tTthhéédst ey ghane t@gldtafrf@ra% B BRIraCAdH aﬁ@@ui@nm which

or exa 190A a e con
et Dk B n e b SR 8 gf%éfﬂe S Raeah g1 477, Am
Red Bibghbinhes;i 69-940 Rapplioli CApilied aat &nGrivirgrtal pivectimbgysSapt 1983
a%;cb_ 6351eurml ysin, tetanus toxoid and diphtheria
P o? ;" tetanus toxoid and CRML97; tetanus toxoid and
pneunol ysi n; di phtheria toxoid and tetanus toxoid;

‘#hepl"'rtshﬁ{d s'iecbﬁa(@écﬁer@n@xﬁés ﬁB{Mﬂ;@?he ﬁn@&ﬁ'&ﬁﬁéréﬂt %@ﬂedh@ﬂ@t and

[ et
CEoaBen e irpepar ERoush Reuwet Pt HE A 4 HTSREY gmino aci

&HviéBce. and pneunol ysi n; Pneunol ysin and tetanus

toxoi d; pneunol ysin and di phtheria toxoid; or
Fneunoly3|n and CRML97 respectively. In an enbodi nent,

oF exdPia. J9A ISt Oy mali s neaRiIoaied AR detaens oxpif LAgdt tetapes toxoid;

algﬁthér?endoxond and diphtheria toxoid; Crm197 and CRM197, pneumolysin and
pneumolysin, tetanus toxoid and diphtheria toxoid; tetanus toxoid and CRM197; tetanus
toxoid and pneumolysin; diphtheria toxoid and tetanus toxoid; diphtheria toxoid and
CRM197, diphtheria toxoid and pneumolysin; CRM197 and tetanus toxoid, CRM197 and
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5 optionally 19A and 19F), the imrunogenic conposition
further conprises conjugates of S. pneunoni ae

wa@2apsnoran sacchari des 4, 6B, 9V, 14, 18C and Z2BEI/EPIW0&069979

enbodi nent, in addition to S. pneunobni ae sacchari de
conjugate of 22F (and optionally 19A and 19F), the
I mmunogeni ¢ conposition further conprises conj ugat es

ni ae capsul ar saccharides 1,

Tenite o0 T SERBISA 558" B1ay ok B BRUTEHRIN ioRd aiRHRURotprold
beeumoly3MenaRIiphaRris &xoib adripleurtsiybinigat €RM T 972 Epdcavdl.
optionally 19A and 19F), the inmunogeni c conposition
further conprises conjugates of S. pneunoniae
traps Wnenodipgot hiaraddiisn lo 31 ,prieumbiBae BBcch@hde tdnjudbBCof 22F (and

8 g)anlgfﬁl:QAJa%dI@F Ehe%@‘% r&tco EQS t?o%gw ?Qorh;?nstgs conjugates of S.

ni ae sacc ari
emqnmﬁéamo;p@@«\sarrwms)ﬂ 6 r9é’ 48R @eeRBt conposition
further conprises conjugates of S. pneunoni ae

capsul ar saccharides 1, 5,. 6B, 7F, 9V, 14,

b pn mpogigient, Jp additigh, t%rﬁ@dmew@m'ae shechaila Ponivaels of 22F (and

pm;umqmlgaeana A0E ) Bel uﬁiﬁ\uﬁ@éhmgﬁinﬁo@tfonzalﬁle(' adtiprises conjugates of S.

tional A an t ogen C sition
iR AN e ek ot
capsul ar sacchari des 1 3, 4, 5, 6A 6B 7F, 9V, 14,
185 entloaiad %?’f':addlt.g%( H’é @l d%,hb& 9%5%59&08&%&; ate of 22F (and
pneunoni ae vacci ne pre B<ent. nvent i on Wi
ertiepallysi@Azmd d8bks meamwawn@rcp@éo%mnufg@m cqrpRriske eelliigates of S.
9%Mﬁﬁ%gésulé+"@§écﬁbr‘ihe‘éhe4 266 AT bdes, € 2ofehhyed from
at | east ten serotypes of S. pneunoni ae. The nunber of
S. pneunoni ae capsul ar saccharides can range from 10

t & en@dtinfat, ah Y4adsiod @6 S \ﬁneumarb/@é?@@&?}xaﬁdb édhjugate of 22F (and

different ser es (2 I n_on i ment  ther

Sppiongly Top.n8 15 B SpintiedegicrePupaion Tagien Ry parses FTuaRles of s
pmainfoaiae eafxudtir sactharafes t1hg 4, BV TF 0V, 18 M8 Cy a2ic ame23fFay
conprise conjugated 30 S. pneunoni ae sacchari des and
unconj ugated S. pneunoni ae saccharides. Preferably,

trhen tembarimenhijeraddition 4e charedgones segohards sonieass phaar (and

Qﬁtloﬁng/qlgAta‘ﬁdagF FRNimAuACThR ’cohbgsmdnrfﬁ(rﬂ{& ESHpri¥eyY conjugates of S.
ompri'se 10 conj u%at ed serotypes_and unco

SERETOAIeP QARSI ARGEAALIERT) A0t b BB Th R, Vb B iz g 25F.
conprise 11, 12, 13, 14 or 16 conjugated sacchari des

e b
errsulenisaehaedr aptigensulpraferable ronjyaaiame voeEsin e cserehariggs are

Bé}ﬁeati ﬁ“r‘éﬁﬂétl I@ébt\féd Jser&@pe%eéfe@t,ﬁeumémm ﬁ'ﬁ@nﬁrﬁbér%ﬂ“ neumoniae
sero

SALIel bRcehgies g randey from: H-dieigR! Sgitbes g YApvalergps) to 23
dlﬁei'eBGdé,rotﬁiets 23 h In dne emtaapneat thatecalet1bat1, dRe1H M4 tonwds different

gé rgi%?ss G5 gﬁéﬂpeq%nﬁ)g&tn%ntbog ti'?éqp\%ﬂ %lﬂ ttr?ecbag(ﬁpeegg{ég %BF t(:Qr‘ﬁugated

vaccl n
§e@vgﬁuawmae§|acqh@@@lsu and um@w@a@eﬁies VHedmaragsagchayides. Preferably,

b ﬁ]n%e?@f sf&ﬁand@’%@l‘ﬂt’}p@s iPRssl fraM k @G@al YR0E1 B8 BRYnple, the
conmpri se pol ysacchar| des fromserotl}/go 1, 4, 5, 6B,

invention may com%nse 10 conjugated serotypes and 13 unconjugatéd saccharides. In a
similar manner, the vaccine may comprise 11, 12, 13, 14 or 16 conjugated saccharides

and 12, 11, 10, @ or 7 respectively, unconjugated saccharides.
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7F, 9V, 14, 18C, 19F and 23F. An 1l1-val ent vacci ne may
al so include saccharides from serotype 3, A 12 or

wd3walrent paediatric (infant) vacci ne may al seCT/RRi006@69979

the 10 or 11 wvalent fornul ati on supplenmented with
serotypes 6A and 19A, or 6A and 22F, or 19A and 10
22F, or 6A and 15B, or 19A and 15B, or 22F and 15B,

er ea X t el derl vacci ne |nclude
T i e e BT e Sheaie ol e sl RS selected
aod tl?eZﬁllowuﬁg sarotydsaF, 208, 8 5a64, GB:}BF HIONS 9aNTHAL I, ‘CBF 84, 15B,

gg’% 1?’%8 an&%g% ]2§E aj}@g’;‘?’ 'th%g%' %%AE&FQ %ﬁatg?z] haf 396 or two

pmedsewtwe@ qwabldawbawted denmelndmg opHiee age oftherdcipient receiving the
| gt khgd ' £ i.th -
Las 24 ) SEaRbh A, AREN QAR RS oy
QXIS BN 19uplst Yrssing may somprisegalyarrghaies fremyssrafynes 1, 4, 5, 6B,
&R oL 3B, 189A0RRAd 22F; Asal Qb¥RCRAcdne &ay &B&lrﬁbﬂﬂe %Zthandes from

g‘?efégt@% ’ge g?r 8&1%&6% paeﬁatrlg%gfﬁat) ;%c_s%esrﬁquoel ; glgluge tr@Am or 11
iéiEntmmulaﬂﬂ'ﬁup@ren&efedwmeser&yp&m driniB 9an or @Qﬁnd 2%F, thesA and

|
sadc?%ar | des l8er oy S "Eogﬂnlsgg%rr %%F“Snd;qgé \ﬁﬁeq%éjs %ré?’ valent elderly
garcing may IgTyde 191 ayaten® Blﬁfrn(llphcmf%lpaibmnted) withu geroeps. 19Amand 22F,
BURhg H‘?FF or 8RR 5 ERRE 2R 1§A‘%r's%\48%rc QY 1§lt' ahc?‘?ﬁ; ot 42F and 194, or

sacchari de antigens (preferab ¥%con gated) are

il ficrndedr ?fo‘r59ei‘&¢rﬁ% ‘é’aﬁ-ﬁm%ﬁ fact Harvalgas pPardiatije yaccine may
ficRge sy ﬂi Vé]@rﬁ férmu%tnoﬂrde&;nb@cBavaE sugMemerltéd \«ﬂtﬁ@erolﬁ)%s 3, BA,

N P oo T2 ot G briaar: Sérotypes
M0atd 1 shrobab oA dS aR I0d e Smaes S CE. TS b &

bAr 138 aAvpl BdRFASEDYPeTRYE, cl@ﬂrmndszch a@styb@er 3, 12F, 19A and 22F;

saccharid iV rom.seraot

SESHE 3050 TR SR FhAERG) BB oy 27 Sorpitpes ¥ ea Por ano
82ic ohserpigpss A 6AI Veddarfdra®m serotypes 1, 3, 4, 5, 6B, 7F,

9V, 14, 18C, 19A, 19F, 22F and 23F, aIthough further
saccharlde antigens, for exanple 23 valent (such as

$be oroypesition ip ong, eupbodg,mem;Bm fles gapsyigr sagcharigas defiged from
&é"gtypés‘l“l 4158, FEFgy, 11&C18<:19|©F aﬂa@EsF (pPE¥erdBly c%%ﬁgat&ﬁF 1A flrther

are al so conte 3 % i nv ?
9%?8%4"??@”‘&‘ ”t%'@"%\“%é‘n‘?aﬁtﬂ eAt Bﬂd%ﬂ‘ﬁ'gé?ﬁw{?ﬁ %’éb'iﬁrceﬁ?l\é‘?aﬁed are
IAcLEE), fdrreaamblaeamlur bats:haridefsldumz:a:m(my;msgl 3EP 5, 6B, 7F, 9V,

0 i | fl t
S ol o B i e HERERRL B PeC B BT 02 or 12
mbarsileoamtlgehatame riodludgdndort hxa;nqdﬁ Gt @berinen mey36omprise capsuiar

SESPBE SRS RSATRRISS 1661 P ) g St i gt o

mmsw@oz@ew@esb@?@nveqmruéﬁ@ ée$ bl3ated 68 FEi Y. fbai8s. 19A, 19F,
prrefad enee alkdadh PuHer Gatdnamde ahti@eﬁ@efoﬁm;blmt valdit§such as

vacci ne, co co rioses..pr

ERRRE T A S pebolred S ATV 1R 1, b iR P 818 19

D r22FoI3R dnd %Ebam@soot@stemmtemmthmmvmnpect protein D

could be present in the vaccine conposition as a free
rotein. In a further aspect, protein D is present

Eb@ Ha@msofgh@@qup@trlnmn@@remayagq@pﬁ%e piotedn Br Giaifiem Haemophilus

Pgdr2hé (dee BBy, HPe048361h) a%1a8mbpiilus in@izbe W@R@ &u@étnve%’iganlsm
a fragnment 056360 In a furt

%otﬁllse[g%qﬁl aé’g;i e PLgSeD III’IV?HIQ{F é’\aﬁe snown Pmc udlng tﬁls proten%) in a

Streptococcus pneumoniae vaccine will provide a level of protection against Haemophiius
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for the magjority of the saccharides, for exanple 6, 7,
8, 9 or nore of the saccharides may be conjugated to

w@emye7mD. In this aspect, protein D nay al SOPQOEEP2006/069979

present as free protein. 10 The vacci ne of the present
i nvention conprises one, two or nore different types
of carrier protein. Each type of carrier protel n may
f C
aCCn% ?eggtgé %[Itls %edlﬁFe?eré%%Q%Ipﬁﬁe?Q 0%5 one emgﬁ_gfngnt the
mmeyqoewostmmbrﬂprm pheein €onjruged espech FtEhes sraacmt as a carrier
gr%fer i foF ol &Irﬁérg of fﬁbtsg&rhaﬁc%fst NEarmAE: 200 ech%wt& %fﬁ?uld be present

arri er rote or t erent I'TD
tndbe V@pmg comBasHion s adice PeaieiBd Inaefyttherageecs roretgind is present both

Qé §E§rﬁ'|8rn;§roﬂzﬁ ﬁﬁ%h@é'p@&én 'Tﬁbbté?@DQﬁH}J BeO A8 ds aQuit IQﬁ‘gtﬁ dFein or

rrier Iférote n, eith he sanme nol ecul e

o PaTe GO0 P61 1§ Scvi e PETeEt AGIRAL IS8 OBt oha cagiggprotei
foa tHel redjorfiy of e ﬁaccﬁﬁndestfbe%mpm ass mﬁmﬁloﬁ&e%mh@é’s may

PRECROIERTE oRTEGluhB i N B s aFop) it B

i ndependent | y 20 selected fromthe gr oup consi sting

o)
Fite JeboinbBr e ALl A Eprcene o F7HOR, FRfe yngs,pf carter
arﬁtﬁwﬁ@@v wn@gwarﬂ@rewr@tﬁmfm@dactrﬂse@rﬂﬂr ;ﬁyu morgridarpers egogharide,

lecﬁ\sé@ﬁﬁ'ld%g mly bénd dadle cs?fd.f@Féaﬁ eFd?r eXARPIE Sefotjdeats JMBY may be
be used in conuateso he invention 1s

pRnidateddey trﬁeﬁaﬂ\ﬁ/ Ca%‘f AR SFWé}thB rete F}?'e@lﬂ'ﬁj"u @%{f'%row?tsm or to
gifi€re At moTBEUResQ tHeham. capiae pmaswu ala oﬁaﬁﬁmb(ﬂmeﬁtam@hﬁrnhdﬂeﬂlﬁerent

n e Cco ates
st P S4aPEnle ROBR erth POeLARIERN AT T e sampapoiecue
off catriee protdirydri te tiffdrenemolecwdes df thel sayne(cBiTie) prptedt ei ns,
fragnments or fusion proteins thereof. The PhtA, PhtB,
Pht D or PhtE proteins nay have an anmino acid sequence
AnarStiegiogonyy's BmyIMoNeg gsglargsagchaygies gpresePO9a | e nfmmupogenic

%rﬁﬁbsﬁ‘lo§ i U %eﬁt‘uoﬁd A e &)nﬁgat\é@ 9% %341@!5 gﬂﬁeu\/\@ldependentiy
00/39299 ([e. g. amno_acid qluence

seledieshirem theegup E?'N@“”QLO of T\ m?iofsawt P D)T; PR, PhtDE
ﬁps%ﬁpl(ﬁarticfutasw QRofRr @dsettdl ar woc ompsssadand V\fcolld3/54b@7)gﬂbtoxiﬁed

or fragnmen of PhtA. PhtB, Pht Pht E. .
E@&‘(’I‘P&%’g@ W‘ﬁ%‘[‘i{q ’SP!S’{%??E‘%P'“S#%‘ PRI %barﬁﬁ?i?%,may%e used in
Platcanjegatéhaf BietinveptiorBis PresBhte@bélowPht O/ A, Pht DY B,

Pht D E, PhtE/ A, PhtE/ B and PhtE/ D, wherein the

proteins are linked wth the first nentioned at the N

B casnigripnaiein Cordegatest to ore apmere\iDthE/  $B84yonia eapsular saccharides

AAR Edhfubated pP@Atﬁ?@QQﬁh@ﬁ&%ﬁ% colBssifonk %ﬁ@l@ﬁ%ﬁtldﬁfus Eiflonally a

protelns are use s part o fusion
BPODE ) heoBeITSIAng drBn it (PoRa P o feamers Ghdugn proteins
mereef. et PRIAN©hiB, |F&1|@D o tRHE plotéindhely et ladaebblacid sequence
r.egions, SUG p es nhe ,
FERDR 8%, S5 P B, BBELbL 8810 MRl UifEa bd Bl Biddsea in
VO B BY W0k er §V®100/§9m95delgd wﬁé aging acid sequencari-#i® ecd1ep38 of SEQ

B Rer 4to|F‘Nb '@b/%ﬂd!# @epmﬁ» mle&&qpug%gmﬁ ﬁ&ité?ﬁb b c@mposed of full
reglon pre Orlt m

h6 5 MBEmRE ! 258 4 94 BA PR PR, Bitee S0P RS pe proteins
afe EALR, PhegePHRtAIEN ChtBle SPHBD, G‘htBﬁE)HG]tDJASPhdJ/BEPhtDrE[ athtE/A,

Eﬁt%éé_rsgcg Pﬁ@k{b \A{?\ﬁrgln {ngﬁ%ﬁﬁg %reC nkeg Itﬁq f|rs{e %Ientloned at the N-

terminus (see for example WQ001/98334).
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fragnment contains exactly or at least 2, 3, 4 or 5
histidine triad notifs (optionally, with 10 native Pht

W@ emaencel bet ween the 2 or nore triads, or intPEFEP1086069979

sequence that is nore than 50, 60, 70, 80, 90 or 100

% identical to a native pneunococcal intra-triad Pht
sequence - e.g. the intra-triad sequence shown in SEQ

ID NO 4 of WD 00/37105 for PhtD). In an enbodi nent,

the or each fragnment contains exactly or at l|least 2, 3
Wtherk feminieatd of bt proteibgiacensed| fépamt@y‘rdi!mii et adudidtprotein), each

her ej 1 U Length 15
B Dol o) G SR S P BE R Bt b frooons
plbwch| mln@tehtiqssoﬁmm’mdmettnad metlfSIsghmlportlp@pf ipdigpepfide that has the
gé‘cﬁ)@ﬁé&H%@ﬂx@Wﬁ@e%isdﬁstﬁﬁnel\kﬁde{ l}" %ﬁ§%ln5%ﬁvﬁqer than histidine. A
natural |y occurring variants rotein

rofted s8I ENIoR ¥ 2 srpiRmRrediged PhiCqis oﬁ'@?"ﬁ“"ﬂ buRy's, Arehgn@ddlg Science
as2; deS@-ﬂﬂé)ﬁan aﬁ@ﬁ%é‘duﬂéntﬂﬁ’é MP%'f%ﬁeﬁﬂﬁ@ude%‘dﬁg cﬁtmore histidine
| east éS or 20 contiguous am no acids froman anmn

Hed g (fﬁe‘ﬁ%l a3 gt RepoPE79298d GPI VRSERSY @QQQWQW@”E tg%uoa each
pagrygre pbhtdias iexactiy patat tcaef 22@ £bit BlhtsltlﬂIGe afad MBI Coptionally, with

e m.n uence in
DERE T SaaRA bt heshhs mB sy Bl RS Rifercd gt 1s more
tHaht 90, 68s 70.s8@ Hepril @p P/nmeutﬂat ta bendtive Ipnemv@lot:chmrmaetnaﬂ Pht

[ k t t
P23 B GBSO g
BB Ab eabpdies thRiof a9 fRGETEN|RBiRe @xauPLRtdeasy 2, 3 or 4 coiled

@&P#é@foh@gana’H érﬁﬂécﬁmaft FhhhroRkeh HisTRLRAIRNIE ufcmsm full length
nments. as descri

Bt itredinal SERRRG: Aeted FisGtos ) enseh Biein giire senal
peptide (facéxdsnple Z0marainBatits ammmm)dememﬂe ﬁ@teralmoccurnng variants
\ﬁlgtb:rr%te@fangdl l{n\érfﬁlgée%l 2t9 qmrﬁTgs gfl Ishtsaét lng yﬁ e{rﬁef\n(?s ag d¢ L Qescribed
sbovd oPhOIwJawndmoamrldngetqwh teoi 20 GA@&WOW mﬁnocmds from an amino
gﬁ?%@%?g |%§R)§p§s}7g?5n%ﬂo’@g?%gsﬁhﬁgmvégoop# %b%ﬂagd% ?‘sq,rapable of
alitiag PaCEMMNE desponse snesifie fvsaisi amiae acid HSQQU%@(%WCPQ@@J 105 or
QtoredRggiconj ugated to the same nol ecule of the

protein carrler (carrier nmolecules having 2 nore

di fferent saccharides conjugated to it) [see for

irﬂﬁrtﬁi]%ﬁ, thvied b “FRHAD 083384 here incudaa tthev/fall bengtheprotein with the signal

R BBl BR5R T o RER Bty £t G BB HGob For oxampte 20

awinec atids atf Nthenlmsr)t emovedir naterallf eeccchrring | eriahts of PhtD and
[ I,n A

m;r%n%agmg Wa@n’n@ﬁtts %XIS]S%P ﬂa@'ﬁgnééa )rérg fdee?&'breg %@?b‘@ W%‘élgﬁeptldes

aeiyprisegus iedst 1H qrh’@ contigbiey aming aeids Hem arfdthyming acid sequence in

(Af@bd@)l@?h@ﬁ bAWORYBbY wheeik &t %Bwﬁeﬂt@é@ a6 of EIRGAE AR ifmune
SN I LI WE UM A
{e.g.BiEG ID NKEDetof WQ DB8/37 B853F8-R38ay%, 1973); CRM 9, CRM 45,
CRML02, CRM 103 and CRMLO7 and other nutations

described by Nicholls and Youle in Genetically
Erige merteia caiskiimdhe saine frah jeeimore [jpecharidaseiRkiee ERpOSsition, the

é@&ﬂand&/@'c@hlﬂ% 86njuBatedt toaRe GbmE Holddfe bP tHSProtefd Barfér (carrier
m%lrecglgs hg\glng 2 more different saccharides conjugated to it) [see for instance WO

04/083251]. Alternatively the saccharides may each be separately conjugated to different
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10 158 to Gy and other nutations disclosed in US
4709017 or US 4950740; nutation of at |east one or

woreoe/07esi dues Lys 516, Lys 526, Phe 530 and/ oPCTL/EB2088869979

and other mutations disclosed in US 5917017 or US
6455673; or fragnent disclosed in US 5843711,
pneunococcal pneunolysin (Kuo et al (1995) Infect

B0t 57 Peseim et B ERBEIE o B ereires Sy sBvig B type of
E‘&EEhﬁE%Gﬁﬁ;b@ét@dZﬁSt) or dPLY-fornol, PhtX including

Pht A, PhtB, PhtD, PhtE and fusions of Pht proteins

for exanple PhtDE fusions, PhtBE fusions (W 01/98334
Examps 00 34680 PTteing PHichAmBY dree uskeks i tHeedrelsentnipvention are DT
@Iﬁbrﬂhéna%id?a‘)b Tﬂ{g &m%l&%}cﬂ%sﬁl@ht Out ff, Dﬁ%ﬁﬂ@@ﬂ?a DT mutant)

teln - usua extract'ed meni n

§t§|ebla}' @glﬂt Butantgm:gl‘ygg@@j\/ﬁm FQﬁI‘@’ZQSf F:BM 49 (Uchida et al J. Biol. Chem.

red)i Jags B4, Sb73)PERMVHaEORMMS, GRM10D] SRIZAR SHIOERMAOPand other
Se

Bt L NP et Ve oS B Franve,

(VEPE3 D8B&L Inc, EPUP4 HERATN or Meatiorsdfa@il-1p8 at AdpnSin( MBer and/or Ala

771 8). i t
PPN e A
feast oves comdme residues LYW 169 Ly B2E.6Phe &30 dnidtir dllys 534 and other
H{uPatnSﬁJ‘%ns aleeos ﬁrﬁ'L@SWOHJY%eUQ B4 fTag{Fr%n't disclosed in US

romvarli ous er | Ve anti gens
BT 1 PRAUMALOqEaD BTSN (Uil (1955) Seecs I BEa) 5% R6-13)
ﬁ}‘élu&ﬁ%m@ RIRHBE Nn (BAeaiadhbn Gbr BkarkAd UBLYLEWBS t (WOTOME1515,

GeresetondtooBoH Rt akamet drefnbcbiEs v Ra8) b, e anc

Asiohs B RHt ptotein fof excmpe Pt(tMBfl&ﬁHrﬁlmﬁBE fushdine KW@ @983B4 and WO

gggﬁ%v(ght I!;e%es Celrélgrl%)bD| Slr?aﬁ? e J o |I trebnlowe) neu I’TDZ(,r(T)]éL%m$OCOCdaI outer
veobrane prbteh —ausuaﬁ,seemayqee éromom mganmﬂm serffoup BoweRe372501),

Ree @Br‘?ﬁ\? %edu{bﬁﬁl%?) (I-B?Mu%prﬁlﬂg’lw‘@ fb?eé@ﬁoﬁge%ggﬁytépco 594

act | or ant uced
EHhPU ga'newnﬁ@gicwy f‘.fl@ho@%ﬂﬁl%‘@ﬁ”&fh?réomf@ﬂ%ﬂ?@@ewﬁﬂmmsm
\35?5427@@7)1 Héh?tsﬁ&ktd?otg’ 5)3. WO aderis oo QH}OQZOU) %ﬁﬂéss proteins (WO

vent or s reater cro

DR EA, I PUELT T PHOSE. LT DA dUPBDReq Gighortonds (wo
biver efedragtifisiaf etbins eoraﬁnstrigen@@le:mmﬁmmuon célfeplitbiges from various

RO, car Vo Abloat by gyaedG st e, OBLT el e =

No® pexam{Haealdor et an@@ﬂblhfpsﬁ ImmuD720488@RMpn®ﬂ‘n00bcpd)smface protein
e. . O yipr

EERE o SREAUNEI TR OIS ke Piudy s of oo

C¥Rj00G47&0- to a bacterial toxoid, for exanpl e TT,

pneunol ysin, DT or CRM 197. The remaining saccharide

RS S et b L RRROBR e 9A053). 0 b s P v

BedcribEd Gh . |. vakrtypnkBiotascal ovactigatwittl 410 sdpdtypesO corjatddeto PD.
|t r r |
T 1
foo miipdiee dndueedDWitto eonftRpies diaviag d9f conjesfatadhte Qleprminaresywith 19F
5&ﬁt§§a¥e@et§ t.© Ir? QiR rEéeanventbl'% r?avfa léﬁB\nr? IEhat a grgater cross

nmbodi ment, 19F I's con ugate to
fq@@tlwtéﬁ%ﬂﬁﬁﬁg seen with 19F conjugated to DT It is therefore a feature of the

composition of the present invention that serotype 19F is conjugated to a bacterial toxoid,
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serotypes are split between PD, and TT or DT or CRM
197. In a further enbodinent, 19F 10 is conjugated to

w®I000071CRM 197 and no nore than one sacchari dePCEEP2006/069979

conjugated to TT. In one aspect of this enbodi nent,
said one saccharide is 18C or 12F. In a further
enbodi nent, 19F is conj ugated to DT or CRM 197 and no

R R e O R L

iODT. laisdchldohae featuzeral thi riyesiEmahytesotyteet 92Dk chnjb@teme&bna bacterial

@EdTl—m?%%nggat edgﬁyﬁ < I%E{?ﬂ 1§%Mh dlﬁ'he f erra saCCha”de

serpbpgspefshainemgsbenic C@J’élﬂ@ﬁé'@n R, all'PE canidgne tmoleyei rmre carrier
EFRE)téihs tHéttal?s ﬁotelﬂf’ﬁg' 5Pt oF L WBnjugatePR IbﬂaBrerQa)f e Qgit BEtween one

, he renalnlnq?sero&%pes are sp et ween
P'DmoﬂeTC%fﬁﬁir EfRFﬂ'”.F@‘P'at pie et B epd dseodinnein em!!@ﬁmP@ 19F is
esNdagatie T & EHM 0||97 GRVEN 87 th@ﬂ@knéuhﬂg lsB/5BipBd a@ conjugated to PD.

er ot ypes bet ween
b R oy oty 15 BryEEaEs dh T or GHM o, Bho e Femaining
éerbtyhe'are shit detweet PD14&d T‘ISor(Dﬂhg;erm ed? tia a[iifrtl@rr efoBbidént, 19F

19
%’e‘%ﬁ‘ ﬁat%c? péség %i %g{ys ?Qgr%’] Sﬁﬁ”ﬁ%?éé grqe B%n %% is conjugated to TT.
tmem#sgﬁst af trmamomnm@masalq OPhtSBccmarI%usDﬂE fougieBn In a further
Qﬁw%cﬁﬂngnt kﬂ: i€t céﬁj'u%lfbadrto W@WN? (ﬁ‘% thére G0 1 5 &Harides are

'S con* ate pneunol ysi n or

JUQ@F?@ o am s fuga@amopa@n F @a@mu@%t%@ BHoRGRMJA and the
Féﬂﬁdirhmj séra%aarakéd@pntsceﬁmnugat ed 4 Bhtdy ORMPHGD Bn an€lrther

PiobodBe o a5oa AR g O o' KO B et T/eDR e soatpgs e sot

bébheers PDOT] agdpesintolysipn el aBlsher Bmbodimentf IR B&bnjugated to DT or
[ I S_con dto TT

§§@Eﬂgf;i gg tt?esreénghjrn@ggetr&&pets ar nBllt b%[\]n? eanEE glellf’zar}c% %‘Ié’lrvl 197. In a

fatberteamtiodizvena r8F iscaonjuggfad DT o CFFRMD?'oandFﬂm ®hEirgngdseadtypes are

E%%@ﬁkeﬁ%‘:kﬁr b%oﬂ%ﬁl éffarﬁpﬂgr@c}ll?‘#’hkp oPphP;‘Z@fdsfbnoﬁ}Steln In a

odi ment geni c conposition O

fqﬁtoérnﬁmﬁd@entpr19§e§ gergigated 19 Oy emGRMIEpHi9AuS conjugated to
ﬁ@dn&'ﬁ@ﬁ\aﬁ TTVEdhE réhdising 8618l beeare, sphtfbelf\’ﬁéénﬁ:’moﬁ @R&umolysin

e%eﬂgrﬂ?‘@é’@tfbpiq%%?%@ﬁ'oa@r@?e%? & 85t pRBadpeTty 197 is conjugates

@OD] Wy DRBANOF 019 isvdvinjugbted e podunetysie oo Ty pese furtter saccharide is

V%njl%gﬁ%gttg q‘To? eFféﬁh%r sa%ﬁdedfsf f ﬁjggﬁgdr té)slgﬂtft:) &P hftﬁ@ ﬁb IR further

vancharites @onpagigetedrio £9. Ina fmerzemwmgmmF is conjugated to DT or
Bl 57.20A% 087580 b HRERIAIE dho firinePLhdcRaiRSs Bdndddfed to T,
carrier proterns used conj'ugat e sacc ar es o
P'Fﬁarf“r”‘PQFsaCF'P%ﬁeP'@ ﬁ%{yugﬁfﬁdl haineymelgsinr &s &ifher (pagqiarides are
¥6HaltA 16 PRDAS P af§ alf fulBerRacdhatidbs afé€oruaied to PD.
'saccharide"” throughout this specification may
i ndi cate pol ysaccharide or 5 oligosaccharide and
Inarievetalzodivadrit. théghipgrange hia comipssitan eof itteoinegndidn toroprises protein D
ter e r :
O eRp RS bnecd? WG ), SrBOmenCaEas s ol s e camier
proteinsy HeAdy th\FORLEHBT AN BRCSAAMAEH . otigs) Shéact%rfm@a'e@lﬁ 19F is

Q@mﬁjai’e@dtﬁ' I!?Tg\ﬂﬂﬂfthé %tﬂe@%@ﬁﬂ/pey la‘i@@émmgétécﬂ%o clartle or gwore different
sacchari de sa S ve filterabi

PR EHiE O et 55 BRI S5 RS iR Bheay Ilas vRcabs mpggifon =5
nunber of repeat units (typically 5-30 repeat units)

and are
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10 typically hydrol ysed pol ysacchari des Capsul ar
pol ysacchari des of Streptococcus pneunoni ae conpri se

wo e@eati7ng ol i gosacchari de units which nay coOPCEHEP200§069979

to 8 sugar residues. For a review of the

ol i gosaccharide units for the key Streptococcus
pneunonlae serotypes see JONES, 15 Chri stopher.

y@l% ﬁrlopleﬁ IE Bd Esg% ofttlneecailﬁér pr, Aﬁé”ég 6‘%‘8 t§ Qgrﬁpdg}/edga%&ﬁa%dgg other than
Z%Shen\m may optippally, bepre@st i3 the, var SSN- 0D sitiGT 85free protemne
enbodi ment, a capsul ar saccharide antigen nay be a

full Iength pol ysaccharide, however in others it may

Bee deren &acg@'aecﬁawgaeutum& spestficatioghmey drdiggiarpolygagoparide or

b@&géd&h?rmcamaﬁénms%m @ogéad&ﬁ&@es 'aFkQISQIEIeGQ%ﬁFQMrIadé%d may
n one

Is.
E‘? gizethio soeydeares by gf‘%" @P@O%i%&% Gﬁ%{P‘?lﬂ EE 497lf’@|4 |and EP497525)
b gtdferpialy Wby anichslvitidstn MRylysdeehariieg @di be. gzedt Ieodrters toz Rduce

ar | ous netho such cid.
PBepli RN iele2 H3u PG ORP R MR PEdrmoniod poucts
@ilgqsag:hbydeemalvs afldzvem@rﬁbérojf repgaturity (tspibalisliSedferepeat units) and are
' enerate oligosacchari de
B@gglyerﬁlgrgyggé &};slrgg?rfa | zat i on. 2|59Tﬁe [ nvelnt ors have
al so noted that the focus of the art has been to use

@bbwamééc@@ﬁdesf Ok e@ﬁ&)t&foe&@nl MEERNAL Oddéﬁ{ph&)é‘ repeating
The i nventors have found that u5|ng%nat|ve

or
gligegrrchsr 'destnit‘éd"htFBI PR EXTAR |“8é° c?oﬂf%“@ sicwes.o f@r grreyigy of the
olfgotsmhérmel Gdis Nfgr awbvaéu mﬁomyudoﬁnewnﬁﬁﬁaesﬁiotyﬂés gee JONES,

h h
ERAS9RL Yl A5 ot RIS Ak ks of apqpeni
bacteti® Ayoricad) diras. cﬁaencbdum 2@05ed0|§JChD Bhaiox-BRd. l‘ﬁN 00G#f-3765.
ﬁwo ér%@o%ﬁﬁmré c@ﬁﬁfd@ a(1 \Mméynb% ?quIF@H%;{H?)@&gacchande

e |ncrease can hav
b@mevreérn sthpprieswy @ﬁf@@@gacclwlde i@ g shetes dgrugpive dength

E’é&ﬂé‘rldteocﬁé)hdﬁméb%btﬁw ORYsRRenaiialinittsed e EhBodisentOohil of the
| arger saccharides for conjugation. The use of |ar

prAchrides Rresertd the JRCTNeAIP PO'V??CFJW idegr %&'éerlgt*hk‘?'lﬁéc%%f iges may
b@esuz.‘ean J| ugmbna sarmayebe dstlcemby vhreas anethdts duchelsadddoRydrolysis

cchari de e gcani t < TRE conj ugag
eattpic LSSk as. et s 2P o e 8ol 578 Fuerogen
dezpmdeymmmnem to penepaé ylm)smaandéé@gmehte or in@rafioidjzatiat i on
in 12 WD 2007/071711 PCT/ EP2006/ 069979 order to
i nprove conjugation. The present inventors have found
Thaxinverdere have aleo nelag thehthe foaus OF theeast rastbapm tagpesolipegageharides

for 2850t céﬁG@?@bﬂogﬁctBﬁmrrBﬁrWéh{é% raavg AR kBT ﬁs.ﬁgeﬁma%rssnghuy
ag al nst pneunococca di sease. 5 he |nnuno

é'é‘?PpBQ‘V%%CS'PﬁF Wf ORBIIPIRSePRY Oh MRS OF Hgs f‘é'&h‘b‘ﬂl %‘B’a@ﬁgesof“ay be

raalised: 306 ehaugale haomy higtlatrasurvd@ematymmhelsameraa@e Bi e ratio of
. age | t

LSl S ML BN SR F rBeh 8Pt o

pogsepeharig® Ok patein @GOk Dahe S00kde tay peomkwed [(whigmean have an

efedh Marr@?%u%fremneef@@t‘?Cﬂ?%h@ﬁog‘éﬁ@lc@&ﬁéeﬁ& Erfone i By drolysis

i nventi on shoul d have an avérage size of Sacc
pie% -beotiphilissd ¥ rihe uses 6L 1BEeRy sagiiandrs1i9b6onugsHon 0, (se of larger
ﬁ&ﬁba’é%ndéﬁ caP GeshidOn kehdre (e ainkifp twithWiBe eonivgdtagarkr 28d may

|essen Me ||beral’-t)an of free saccharide from the conjugate. The conjugate vaccines

described in the prior art tend to depolymerise the polysaccharides prior to conjugation in
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units should be replaced herein with x103'). In one
enbodi nent the conjugate post conjugation should be

wo eadiotyif il terabl e through a 0.2 mcron filtePCHERIN06/069979

that a yield of nore than 50, 60, 70, 80, 90 or 95%
IS obtained post filtration conpared with the pre
fiItration sanple. 15 For the purposes of the

[ (e sace hari de"

oliEE R Biee potioali TR ERRGEREU el B oG g gorivgate

@@;ogles peistnmpua iidrgeragizeo m) saccharidp usapogevidd avgmodhimimaine gesponse
ot he saccharide. A polysaccharide

%Q%H%ES%Jrﬁeb%g?dazﬁ? y ®teduced in size duri ng nor nal

purification procedures. Such a saccharide is still

‘Tﬁé'l?‘fﬁun%’dn}b Ichmbdtiod OoP ey FREMAT hﬂ? th@ss BRPAse one or more

ecte to si zi ng t echni qgues, woul
Cbgrad@cq?awsa*es TR A Ly L B —

m,u po&RS dakcHafige bBMRNEIGatiorSis ZafbdvéJBOk@af aotka, BPOKDA, 300kDa,

et B g A L R AN S
thetiaventian stiopld ha2® anareragdsire bfedabcharide piezanjpfattdnesf 50-1600, 80-
Qtﬁd \480-9 6@/ Sl@ﬁ %Bﬁrdr%o 458? ’kD§4(n% e Ehﬁ?»(/ﬁeré %vgrg?e suze |s M, , 'kDa'

ymtﬂ el@tuldt be aecpi«mée'ﬁem rwl@nd'é(ﬁ )t bv ﬁwaméodlmentsihzecoofugate post

E&?‘#gﬁﬂ% é’tﬁﬂf&%@&édﬁ f.k’é&émé 91£ch[2§2 %'OC?Z I%hc?dnzfﬁ%emcﬁ 108 Piefd of more

BN P96 Hg’r ﬁ%ego 9fr95a(h'sa>§f§é't?f’ Ropt fHitFRlioN GEARTPE Wit fhfepre filtration

s&mpleogeni ¢ conposi tion conprises Streptococcus 30

pneunoni ae saccharides fromat |east 10 serotypes

conjugated to a carrier protein, wherein at |east 1,

For tBe pdiposes @ therinvedtion) “mative aalisaSchapide’nefers @ea saccharide that has

s ' ' I . e

R Ll o ks (R pLOREREHLAD e iR BPRAEH 58 reduce

Sterswt odor sapshar®s. preelypansharide san dhegrnelelightly mdv@ﬁd in éagtdurmg
3! QUriPaRn C ORI LASER & CRbEHaRle PEOLRA| Mativel 3 o\‘\g if the

2007/ 071711 PCT/ EP2006/ 069979 wherein at | east

golyspccharidg hasgybean subiegied 4oy siRngtecpayfRtoyiukking QBBF%FFF%J ige ot be

considerRithabye.2a factor up to x2, x3, x4, x5, x6, X7,

x8, x9 or x10. In one enbodinent of this aspect, the

majority of the saccharides, for exanple 6, 7, 8 or

For tae lirpbées «f decingenitiore Ssizerdebysa faetdr by taax2” insean e thati hetsaccharide

?%‘Zﬁub%%ﬁ' to)% roc):(e%ﬁ lrﬁgndeé zo re)égce ?ﬁ% e tﬁ'e acgh ng ut to retam a size

ol ecul ar veraermecuarvvaahp

oforeathgadghh thei sﬂ@ Wéh@naﬂve @blsaccharidet X& xdedtelare tawbﬁr agaepreted in

'EH%' Sirelvidy 1 Wehd Qéccﬁgﬁ@e |9£ub§&?to:a§9g&§§ \n@éﬁdgﬁ AR the él?é' of the

conj gat| on and I s neasur 10 The
p@wpfeﬂulée byt QptAINIA-RRATF (EEA HYTH. B ARG eiCyWPégpwthe native
galysdcerchrigelt as described in exanple 2. For MALLS
?n?%k&%%b%? tl%nl%ye |8r9 Cﬁe lmrsn%r(fgg%%{: c:%mpbsngc\)’\rllo cgrggl)r%gpsstreptococcus
pneumoniae saccharides from at least 10 serotypes conjugated to a carrier protein,
wherein at least 1, 2, 3, 4, 5, 6, 7, 8, 9 or each S. pneumoniae saccharide is native

polysaccharide.

In an aspect of the invention, the immunogenic composition comprises Streptococcus

pneumoniae saccharides from at least 10 serotypes conjugated to a carrier protein,
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and 5000PWkl) may be used in conbination and the
saccharides are eluted in water. Sacchari des are

waledogotigdt using a |ight scattering detector (fBET/EP2006/069979

i nstance Watt Dawn DSP equi pped with a 10mW argon
| aser at 488nm and an inferonetric refractoneter (for
15 inst ance V\yatt Qilab DSP equi pped with a P100 cell

d | nmbodi.nent the S. .
SREEROATER Lo chdr Pobd. B SOHERT VS POR U Hiep1aide Ropized by a
fectarwe to pmlmsa&;odSana c@sxamd ehxttavia dﬁne@mtroeml—teoed thie aspect, the

r t o] 4
S RO SRR VDR fe b o
fAstdn apitaxd, x3.xd axtay@, X7f>@r x9 pmsttance by
m crofl ui di sati on or sonication. Mcrofluidisation and
soni cati on have the advantage of decreasing the size
dhe felecpigy Weight P4 AveraoeBPipsdr crRight du $izelipfra sacemridp hegpin refers

w v Right-hidrdger abieeunﬁuomJetggat(mw) St T Gadchalie tebaAGE® prior to
X6, x5, x4, x3 or x2.

no . nore, than x2 ,
5%”]'149?“3?18'&,158&8%?, by péﬁ"‘? munogeni ¢ conposi tion
conprises S. pneunoni ae conjugates that are rrade from
?‘Hgmg_r\fé ?%c:ﬂfgiggg%;vye?lakﬂg ﬁwgtﬁg gﬁralng % acaqu%grng@ %Bt ec?escrlbed in
exampis gelcar MALLSHnalyeisied dievecoccahsacohdrided, two oclilumhse(TSKG6000
%ﬁ&%l?@d#v@‘ﬁ)sma{: 6 L%é@rmk&nﬁnan%n a%d e g@écﬁar%fesu?@ slgted in water

sacchari des are sized a factor of

»Acchardegrarg getegtgd aﬁn%ﬁﬂ%ﬁﬁﬁmmg fiptactas &ém%lse ¥)glt Dawn DSP
@a@wsanw.&e aswadrgd?ﬁlabé &maans@taﬁsi ahqnfehﬁneﬁrad Fdfi@Etometer (for

Psfogs Wit By ReBeShion i B AT oo BretMet adBamu

or honobi functional, having for exanple a reactive

am no upada35 reactiv carboxyllcald , 2
o 3R ErURdmRRIEE & Beragie RECTRAGES ootk BRaPPeanaRs o native
béy3MociDiads Wi Adveedn FadOfi6h 8160 Burthg epicamplxtrddiien process.

i nker has for exanple between 4 and 20, 4 and 12, 5

and 10 carbon atons. A possible linker is ADH O her

In arkemigodimeyituttie SBerpuanioa amcdarid(eweo@ieﬁtwgﬁéchaniml iclegvage, for

t I d I
ﬁgn%'uﬂ%% lb? M% @U?ggtlo%egrv%m rgal}flﬁ lg%?t‘\% and\ﬂsSﬁ&WbR have the
@@@4‘(?5?6‘55990r5§?5‘jﬁ@d§$ élzé ofj thRd@fégr (\@gggquqphandes sufficiently to

P%%@%7@l@)abler@%ﬂi§§te5sﬂ|h§m B\Ea fthr Bf AGTHIRACMRBR QRS xA6] B, x6, x5,
S4459286) . I n an enbodi nent, ADH is used as a

AR&F X2-or conj ugati ng saccharl de from serotype 18C.

In an enbodi nent, ADH is used as a |inker for
i’ﬁ%* %’;}?{5 d@gr&tg aﬁ%a%gr{u#ég&nl;c; é&éﬂﬁ%%&t ¥(ﬁ1§pr|§gm§a$ngﬁé?}momae conjugates

dehpegnadedres @)f”' e of WéﬁPPIWCﬁWdesmdo@Cﬁraé'%% gt 35§ sized by
arctknemd eekedinbm gz? ecMMr?u%peJ the tmﬁ rembgaitﬁeﬁn tﬁmtnby@dty of the
re n aCtl | on o SaccC
et BlexrBHR A T b REmBl o e PRSP EES F lish B g fag o ve to
«EDAPy4, kDofx m a cyanate ester. The activated

saccharide may thus be coupled directly or via a

spacer (I i nker) group to an amino group on the carrier
nbpdineyt, thg SHeptecoceysgoneumoniae saccharide is conjugated to the carrier

proteln via a linker, for instance a bifunctional linker. The linker is optionally
heterobifunctional or homobifunctional, having for example a reactive amino group and a

reactive carboxylic acid group, 2 reactive amino groups or two reactive carboxylic acid
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spacer could be cystanmine or cysteamne to give a
t hi ol at ed pol ysacchari de which could 15 be coupled to

wo b@7ozr7ii er via a thioether |inkage obtai ned BET/BP2006/069979

reaction with a maleim de- activated carrier protein
(for exanple using GvBS) or a hal oacetyl ated carrier
protein (for exanple using iodoacetimde [e.g. ethyl

SPHE T8 e o Riele DRVETLY 251 oF. 4308 By Rade b eady atoms.
Ao possibteallinkernisd ADHbyOtﬁE)AH?nkdma naddey B-prepioranpde dW td0/10599),

f ac@%%}rldé&@mlrﬂﬁe éev &15%5 08, "Bl |ﬁ¥rh§1%fj 1%9 171-288),

he“Carrier protel
b%i%ikbdi|hﬁhﬁe§e(U§é0§768E)DAlYC@ﬁhd'Emage$: Iﬁlé$|46§f35794 \HSa’rSQS?OO) hexane

gamRRXHd @mmecéa%.é B&d R8s Lighg anﬁ Iaﬁremb%amnmbw&a&s% as a

are descri bed PCT publ i she l'ication WO

W&@VS@N&?MW”@%Wm@Q@MQﬁ|1§@r '@.atnf"ﬁaqem\w ADH is used as a
fridePRB 4chj R thd MAcEidd BG4 seltypb rer. sui t abl e techni ques

use carbodiimdes, hydrazides, active esters,
nor borane, p- nitrobenzoic acid, N hydroxysuccinim de,
Brd\bifschdrid€ corfj&ltes dvisent iaties ideramogenttcomposidnsB té2mhtion may

' i | | j.nk b
b8 P S 2N g e SRR . LB Ingpo ey Bl on
sctiyativar ofdie viiacehadii witBet-¢vahd-4alimethyldmin®ipytidini@metatrafluoroborate
g@%@? ) t& ’ém a gyézgtedeste"b?ﬁé‘a&ﬂfat@b sgcchQHWorﬂﬁ} Pas 8e 1:8@&9(:1 directly

509- 18|) | owed reaction o rotern
Povia arﬁﬁ?%eréa\kera\ﬁmue to ?ﬁ r@a@@ groyn @n Wawafrﬁvancww For example, the

E;ﬂiéﬁéde@Eystdﬁﬁnea&oé}@febﬁnnb% give lésthlotatéd%oﬂfshéﬂmﬁ’de WhICh could

ection/ deprote
DY 5 10 W ciier S 4 Wing koS B S Peegon, bl 8 reimice-
bc;mat@u)chrngw eroteinvwidr exAchile using GMBSA olCbhalcadeban®d earrier protein (for

|ntermsd|ate oupl {ng the
PRYEMEI S ol Rt e R, UL ReFBRBETLEL, o Mouganimion
mT@e@ezate‘mLWSB BCSJEI@Z@B&PD&’Q@‘@@WTW@ cyanataiegierclopipmally made

| .
S P B Lol 5 SO o e

Ema@rd@dﬁ)tomwm tonipe is8diST Ao By Fyeedimide (e.g. EDAC or EDC)
a'%antéﬁla 4 &8ibolaf? 'g?&!%%?ﬁh@ Fﬂ)téfrPch|ér77§.Q:B .coRju téélér%h%%cnbed in
n

I t h I
BB RS PO e 180 o Barec e URHP e and wo
85/0884di dny v 26/d8094ADH) to the protein carrier by

Car bodi i m de condensation (Chu C, et al Infect.

I munity, 1983 245 256), for exanple wusing EDAC. 10

Dihearsuitableo tichmigues @sehsarragiiipideg) r nd pz{dps edddivalgktgrsamorborane, p-
g

ﬂﬁ%ﬁéf‘@%lggmtg,ol@ b i%)tysgé'cmdé A _NAX: %:erﬁ U. I'Méqg g@geﬁ?ﬁb@d fh wo

activa ) i e a clyanate ester g
88/43724 hapnivatip’ may inyrluel atcarbany! 4pken #his "@é(rb@dQqucby reaction of

g ek @rﬁxﬁ FUu@toﬂHé fRbéHaade dith €of [Betil et apu fBiiﬂtd:bém 1979, 254;

%‘ﬁﬂ%wg%a' et bl S Bl i eaddien of gt @

protemiorfarmya carparoate dinkaga KEtis mby nvelxared h«aloby)f theiangmeAerminus
28 ;Hﬁgr%tr)} (derok%l fg'lHJph%Bticﬁg] Bl%tectionldeprotection of the primary hydroxyl

group’ reaction of the primary hydroxyl group with CDi to form a CDI carbamate

intermediate and coupling the CDI carbamate intermediate with an amino group on a

protein.
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15 group in the linker for exanple ADH) may be
conjugated to a carboxylic acid group on a protein,

wo evo7exampl e by using carbodiimde chenmi stry, POI/EP2006/069979

exanpl e by using EDAC. In an enbodi nent, the
pneunococcal capsul ar saccharide(s) is conjugated to
the linker first before the linker is conjugated to

e carrje rnat v t he .| inker
e fiopled e o B¢ BiepPietEy ey el o PE eyay g Sescrioed
B A2G51d@ (JeRGIngS) @odrbISHET 85714 (hddremmiinOthee siethays alestesdibed in
ep h r otei n conjugates being
%Egp§¥e g Eﬁgg§g§%ﬁﬁgﬁcjgﬁs é reductive am nation. In
gener al the foll ow ng types of chem cal groups on a

R Qkdr méthbd 'wﬁBIv@@%eb@odbﬁﬁg? of 8T cyakotyeRO8HBinidB Yo} CDAP) activated
con ugatl on. Car boxyl or I nstance vi a asp art

$RGCRAEe @#fU?%f'ﬁF cW'En:PEF)"C ?Cr'f’ Sitydragige dARBhto tthe sor?}?laufﬁﬁrrler by
csmbu.mlﬁ@éi cdrleASHBN (CHLOTGPSt ANnfEQC FMtAile$oadi 248CigeY, 18 example

@h? g$1no group on a linker with carbodiim de
Q with EDAC. 30 16 WD 2007/071711

PCT/ EP2006/ 069979 B) Am no gr oup (for instance via

Car%b oldererr\t %ri\gd ggogjgﬁ;g'%fl& anga:cg Vs ed I?ydroxwg;“?gup or example a
b)ﬁdf@«ykgﬂourg ragtlypted rto anake pkeyanate tehter ag- bmtm GlAR)Eon a saccharide is
GiReFUS LA ¥mﬁ109}r chB)@hﬁB?gp oh% pﬁ@t@ﬁwrb%ﬁere(m@s\g' mﬁlﬁre&ﬁ/‘ (through a

%Dup I's I'1nked roxyl ‘groups acti
20 Wherexpinkesrs g@é%*ﬁa% DXFERY RPN § SARCharileds igfaiptbinged to
Bn Qmird drbikK 8k ;a rtrmerswc?é&ambee@ @ind CDKBro‘énJUQMIOHQA&UHher amino

Gite P Bhe? EicupmelE ABED Toay B hoBmottkd 17 FapOmie B Beoup on o

ynofenrcycsteeamal)e byluslng merbeﬂi‘mﬂdh creniisttyhfos eganoplé by Bsuhg Bkad. In an
EmPtﬁdlmgftom de C JZO%E& c%@?&l%/rl S%E&%I’Ig%%)clg%hjggatgé ltl{%klﬂker first

geforepthe Jinkert lsmneldihtnd)dm ftfiee damviert brotsiins Afieenabivsiin fiedlinker may be
Q f f6rk QbnjlgRIbARCRe ¥Andnke0Si ne) . I n one
rpé)dggféﬁneﬁyetcglrgpgiéu%&l“s“%gct [ v%t ed/ rrrodl fied with bis
di azobenzi dine. 15 E) Im dazolyl group (for instance

Xi BmBingfidnch %nlqhé}: rﬁé‘,ealwb@dééaemth béth$ s&bichaHYelphotein conjugates
activate I s di.azohenzi di ne. F)

BEioP BT o4 POUPAP T SRECH A hRL R IR M ne) . 20 G
I ndolyl group (for instance via tryptophan). On a

Fﬁaéegm%;%rl :!hdeefollowwbc_? R’Hgg % d;ﬁe%rougw ORI%Z.&%%IHJ ?{ﬁ%ecagfbgu%sed for

cauplingey’ apajugateped after different treatnments known in
the art such as: periodate, acid hydrolysis, hydrogen

peroxi de, etc. 25 _ . . _
A) Carboxyl (for instance via aspartic acid or glutamic acid). in one embodiment this group

is linked to amino groups on saccharides directly or to an amino group on a linker with

carbodiimide chemistry e.g. with EDAC.
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Di rect coupling approaches: Saccharide-CH + CNBr or

CDAP ----- > cyanate ester + NH2-Prot ----> conjugate
w®@2amcharride- al dehyde + NH2-Prot ----> Schiff bDBSEER2006/069979

NaCNBH3 ----> conjugate 30 Sacchari de- COOH + NH2- Pr ot

+ EDAC ----> conjugate Saccharide-NH2 + COOH Prot +

EDAC ----> conj ugat e Indirect coupling via spacer

i,nker) a 0 es: 17 WO 2007/071711
BT B B G R A P G TR est Lo, finked to
cyracat egrtmfpbeon ‘sablifidrides- Mirktly -or- to @aacarbayl deoup- on NH2inker with

%ﬂﬁ) ] grle_ @ a% é{vn&h’ Egggmn}i&% r %ﬁwco%@ﬁrre'nfj%sqgloup c§Nmked to
Sedrervhgiodes actw@eld wih -€DBR- ¢r@NBr(amageicot@riPeodiesictly o tolsuamgroups
gmég@ﬁéjrr %bé%é&iaﬂ@escger Ilglfgg?gé\ﬁf@bﬁ 416dh Dgﬂ?abfubﬁtg:sggég\gﬁ’ées or linkers
having 3.SucgiRtmids pHY-95UB- Pr ot Sacchari de- OH + CNBr or

CDAP ---> cyanate ester + NH2----SH ------- >

;&%ﬁl}ﬁwa&ilﬁs ance vnaC ?e{fg&? Ig %0%5 H%Hct Id@g a'_ci)%g |§:N§fed to a

orom@DAP chloro> acstalatat] esazstizeitle +or Niiker -with Sinaleimide chemistry. In one

ERESAREN IR TR s heRo R adeBbnridne T,

saccharlde ------ H2+ EDAC + COOH 15 Prot ---->
B9y ?gﬁﬁﬁncg@r 'w@%nmia HyB8AGT 1INHge em%'é'dlment' 'tl?s group is

sacc arrde---- Prot {(native Protein wt
axtiyssdnagljisd é’i%é‘séfaz‘éttﬁ”é'pﬁéd after nodification of
am no groups of the protein by SPDP for instance)

Figmidaza 506, (6 ayianeeut - ASGReL Roeey Aroeepiepy Te growe s
aotvdietiineaiified wito bis aivzotengitinaps) ----> conj ugate

Sacchari de-COOH + EDAC + NH2----SH ---> Sacchari de- SH

+ hal oacetyl ated-Prot ----> 25 Conjugate

ShGudradyl group\lfordhstanse viaNi@nine). - NH2 - - - - >

saccharide---NH2 + EDAC + COOH Prot ----> conjugate

30 Note: instead of EDAC above, any suitable
@él"lﬁ’@bﬂQfﬁwm@ofwnﬁ%waé@ﬂom%‘)summry, the types of

pr ot ein carrier chemcal group that may be generally

for . coupli W sacchari de ar am no
BPh sacmiar b oere Ay ls folowind Biatiaetan et et ShE coor
bnsHaNnakkeyde appupstdad mngbnglatddasfter different trestmduBXno@ndn the art
éy/@gaéou%%ggtg aaclqclly%ﬁ’o?ys%l ﬁ))drog?%ﬁ pgomde e tance on

Direct coupling approaches:

Saccharide-OH + CNBror CDAP - > cyanate ester + NH2-Prot ----> conjugate
Saccharide-aldehyde + NH2-Prot ----> Schiff base + NaCNBH3 ----> conjugate
Saccharide-COQOH + NH2-Prot + EDAC -—-> conjugate

Saccharide-NH2 + COOH-Prot + EDAC -—-> conjugate

indirect coupling via spacer (linker) approaches:
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18 WD 2007/071711 PCT/ EP2006/ 069979 Preferably the
ratio of carrier protein to S. pneunoni ae sacchari de

wo soobetveen 1.5 and 5:1; e.g. between 1:0. 5- 4PAT/EP2006/069979

1:1-3.5:1, 1.2:1-3:1, 1.5:1-2.5:1; e.g. between 1:2
and 2.5:1; 1:1 and 2:1 (ww. In an enbodi nent, the
rrajority of the conjugates, for exarrple6 7, 8, 9 or

th 0 es have a r ie
SpERearby CEABR B KR B8 bl NP (A . sepgaride—
eRMPC@OM:Prat + EDAT. 2:-1, cobjugdte 1. 41, 1 5:1 or 1. 6 1.
In an enbodi nent, at |east one S pneurmni ae
saccharide is conjugated to a carrier protein via a
ISepttaride:@HngCBIAP G EDAGanflerestex & MNbi2e;--38 &-or sag@faride-—-SH
regH lﬁ’?otc‘?r%tlvél@*r&gin VJIQI érpegaogéd)t:%télné’ 'o@o@ta’nb@l%ﬁér Kngglflcanon of

exanpl e those wt razi no groups
S0¥Ne GAUPAH)e @sqtﬂ@ bx:@B@P émwsEme as” ae@@anqye%rsafb@tve
When a |i nker |s used CDAP may be used to conjugate
he sa grlg nker and DAC hen be used
SCC@@Hﬁ?%Q rhcg -r> yanate 15 tel ------- > sacchartde-—--SH
alnbaeimaiei Rretl (no&ibATomefyaniieo greass) f-l--l>$bnjtlgfat€0nj ugate the
linker to the protein, after which CDAP nmay be used
to conjugate the linker to the saccharide. 15 In
Feecharide-OHHeCNBn ¢dENnt-2 ceanafeossitari+dtH2f -8 e+ BawhariderSH +
a.d each saccharide conjugate
“@Xﬁg”%" ﬁ'%gn g%g,u&&eand 104g or 1 and 3g of
saccharide. In an enbodi nent, the immunogenic
Sasdtafdd-COOHOF EDRE 4 RMENLINR CONLAINARIEACINS. + EBAC + COOH-
g)nofium)nl ae capsul ar saccharide at a dose of between
“70§°"89%2 10g: 0,5- 5g or 1- 3g of saccharide. In
an enbodi ment, capsul ar sacchari des nmay be present at
dLILSRSNLo oS Ras., {195 eYATPle sorm, sapsULT SHpit fnative
sa cc ari des may e present at a d3se ot “exact | go
Soatein wdith sl WO%’C@hEmBCMSDDWdt@teme@WIOatOf arrmsgfoms of the
enp hari des from
Bl %ggﬂgforiﬂ%@gﬂd 191%9dC 2 iyﬁ 33nd 19F) are
present 25 at a hi gher dose t han ot her saccharides. In
SaEcrasRecdonf +tEbscempedi-gaNt , -se¥ Qhydafde3---SHL8Cmafhide-Prot
19Fr$?g 18C and 19F) are resent at a dose of
f'%}of@mqu}upgém Fe¥498%t her saccharides in the
|mTunogen| c conposition are present at a dose of _
g‘?g(;(eo{r:r% ﬁﬁbé\%e HH? %18 -éfrs%glh%nde % haloacetglatﬁd Prot —=>
@bnjugﬂ;egl ven f| gure for the purposes of the
invention. In an enbodi nent, at |east one of the S
pneunoni ae capsul ar sacchar| des is directl
Sasghanier-Adenvae & WHg--NH2 protseehayidegNHasH FEAGTeCaPHret —>
ebgudatd ri es descri bed above); 35 Preferably the at
| east one of the S. pneunoni ae capsul ar saccharides is
directly 19 WD 2007/071711 PCT/ EP2006/ 069979
tlote; ingtabe df ERACENRE, dny saitabiEndaoatidiide mayte used.ori ty of
t he capsul ar saccharides for

In summary, the types of protein carrier chemical group that may be generally used for
coupling with a saccharide are amino groups (for instance on lysine residues), COOH
groups (for instance on aspartic and glutamic acid residues) and SH groups (if accessible)

(for instance on cysteine residues.

18



10

15

20

25

30

35

exanple 5, 6, 7, 8 9 or nore are directly linked to
the carrier protein by CDAP (see WO 95/08348 and WO

w@®800200Q04) . 5 The i munogeni ¢ conposition nay BONPP108&€069979

Strept ococcus pneunoni ae proteins, herein terned

Strept ococcus pneunoni ae proteins of the invention.

Such proteins may be used as carrier proteins, or may

be present as free proteins, or may be present both as

carrier proteins and as free proteins. The

Staferpblp theaetitsof garienEoiekao (St pmee:hmslaefsactohandeny Bétve@N1:5 and 5:1;

@{Q?bﬁthﬁagr?ﬁ:o%glzﬁ,aﬁ?§%>ﬁp9§e1d$ 13 51 €Az, d .é‘.f R&eﬁalri °J2 g1 101
e Tire cycl e 'of neunococcus, G are ern

whd 81 (wive. ey erlendlinesnt, rtl@e eajorty obghetcneugm@,:fm@mm 6,7,8, 9or

oS 8f lﬂ@lc)énjh flos RARILINS oPEarti é}eprbt@\‘\etatsb%aﬁtﬁeetﬁ?,seg‘?éaqg than

fromthe fol categories, such protein
Hdvf%@xa@mbéu [ Z%r §adl T4dqlierioe 1 ok |f of LXXC (wher e

X'is any amino acid, e.g., the polyhistidine triad

am | Pht cholln bi ndi n rot ei (CbpX), .
T B SRSRE0N Ay BSTORES) P SEGEAE S FODFCEtoge carer
Pl yia apinkdreising JTHAA argl EDACKbEexavtdld, 16Give RRF May Heabhjugated

&15? ?F&e@fw?% I|ﬂk fog eXan%?el%gsﬁ %%ﬁgg%gﬂgtgf% B%t gs er%a 'such as

erre exa 'es W res
ﬁ@Hi) fising &P&Ptand EQ;NQ masgrifed ebevan YYheora |I“HﬂU$lOBQI§ iCOAP| rpay be

Eo' cBHj@%at@%H YRkLeMS o Ehlﬁiié?%fnd édAc%%%@rléﬁ%i dRAto co njugate

|nnun enic conp osition I nventi on CO rnse

éne 'lnlé%r§9 aleotzo %%Jiemaﬂveébeﬁ@e@ é'aﬁyfbeolﬂﬁefiﬁ'éstéq ate the linker to
GRNFbteIh] di@r @hich BOAPGhIY ddl sk & d@ﬂjcgétb% |fnaéﬁtb me(sBBérﬁs}lde

Chol i ne Binding Protein fam!| CbpX truncates,
Lyt X famly, LytX truncates, Cpr truncate-Lth

i geneed, ehe mhm@tdgenip cahgositidn (oo rhefml\sa'nmsrsmay poraprisel a/8dse of each

%?)%%ﬂde Jagqtﬁpﬁ?atwg?n gﬁﬁgg FM an? Ij]@P 130 g&lﬁggsacchande

conposi tion conprises 2 or nore proteins selected from

S B Pl BB O Tl e

Chplndniagrrepsus satopaiite étandobq of tthweentcr U @§ - 100ppxe- Sug or 1-

X1 ‘ ; . . s _
SLBESEHE T 61 BP0 BEOREnS o Bsb AR brorn
énttagdss rfengxampleesameoaRsylen sascharisiap oy thieopressoirpt B slese of exactly

QE% %EoFmQr g'fﬁ]lg? aﬁal Géseﬁxa¥ Ha! rEQe‘Zwlggf %%s%j%%xﬁétl‘y%g(’f In an

st | r I ad
Bmheldlmgntmaﬂ:@rﬁe?r @cpm Bgrov@@ﬂpw 8C@EpPXOF ke Hieand 19F) xregpesent

EtaéThlk;Mer do¥d thahotHE 85 @ RarideB P dricUiRpad: of thk %SJdHﬁE‘r@ts%rotypes 3,
himeric proteins (or fusions), pneunolysin (Pl ?
AB@ agh 1978 (Or%é8©ﬁﬂ (#013)e Pieserit @t Aalosy PlauTdriengetly 3 pg whilst
Gﬁ’lﬁpééo%ﬁéld% ¥ BleNmnftRbdbnic &UN%OSIPM Bre sBSENPRE E-dodd18f around or
fam % i s characterized by a |ipidation sequence, two
ey i9-separated by a proline-rich 35 region and
sever al histidine triads, possi bly involved in netal

| d ndi n /
M‘E&Qﬁ%@b@%g‘g% ée?]dze;aﬁ%q ?SCWIaC I?(\g’/lo tZ\'lyo(r)e7 %‘rZJ% of the given figure for

teidugbsendfithe isgdndes, a conserved N-term nus and a
het erogeneous C termnus. It is present in all

strains of pneunococci tested. Honpl ogous proteins
Ku 9z embodiment, at least one of the S. pneumoniae Capsular saccharides is directly

conjugated to a carrier protein (e.g. using one of the chemistries described above);

Preferably the at least one of the S. pneumoniae capsular saccharides is directly
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al so been found in other Streptococci and Neisseri a.
I n one enbodi nent of the invention, the Pht protein

w@boothri7invention is PhtD. It is understood, hPUBERI006/069979

that the terns Pht A, 5 B, D, and E refer to proteins
havi ng sequences disclosed in the citations bel ow as
well as naturally-occurring (and man- made) variants

FQ@L&%@&O&]?QQE?:@ éalﬂ t%%ldﬁrga%r? e‘[ Al e oggyofttﬂg a?éﬁar%tacchandes for
Prasfineg 808,y Bt 9 psmare dre disectlp §okeid de e Qaaier peatein np SDAP (see WO

ﬁ@&ﬁ@%ﬂb%wbb6b§ dgy%identical. 10 Wth regards to the
Pht X prot el ns, %tA is disclosed in WD 98/18930, and
is also referred to Sp36. As noted above, it is a

Wﬁ@ﬁﬁh&hoﬁérﬂﬂhérﬁ&sﬂ’i@h Y3l %bmsﬂldéestfebtoa&cﬁaﬂhéwmm pméms herein
naI not i Cgﬂg tD |s di scl osed
r

ISt eoPEes TAREODE: HPEs LN, SRAGEaENS Rey be uses
a@taderqb@twas ortmagl be@résenbagiedt ;ﬁbiﬁlnfs,r @n‘héyl‘tﬁe present both as carrier

fam the.t
BRHR e 75 Rkl TP P BB IF oo e s oLl regnvor
atesgitherefugiace exposedl Bt @pﬁlwﬂng Mrbofrﬂae lilrenytieof the Anhemétucs, or
C
Bl%n%lébdg o whij gﬁe T%g{eafdgprggeﬁgég%’ g%mlﬁés gﬁ?un%%o%&}ss PR?&Shly the
petejnsi ot thaiimention aie fr%ﬁﬁqdyfrcaﬁdhmgﬁowm@atega@s; BUGhXRE proteins
phGRRh TOR nfs.gn‘é| %@Eﬁéd ﬂgtlﬂ dmtml @ﬂb@@k ||syarfyué}ﬁ|hb @@l e.g., the

| ent
S yGis6 Mag B PrPOin Gl b PR Bttt oy OrBIRI S heving a Type |
gignall me@hdennmqe.@lﬁim Wﬁromerhs savaigsa) LEMMSi weffedhéere X is any

nenber. of t d sclosed i N

B atlo5e- SR o er el e B 5 Selit PE i i these
pategqfues] {argnatitsh erertbejfollo\mn@eromms, ol immunologigaty farctional equivalents
iHgpagpogeni ¢ fragnments or fusions thereof of the Pht
protein can be used. For exanple, a reference to PhtX

i ncl udes i mmunogeni c fragnments or fusions thereof

frf &8 é}ﬂyodi?ﬁ@nt nh@trﬁhahogéhe %&%@é‘l@ﬁ df thePR{dAtion c&rhﬁr%es it least 1
also a ref erence to Pht t BE fusjons

potein RelRped from, ”Wﬂjoi@ég@%s"”%@ﬁh% few Ystiqing 3' rigd ?am'ﬂ’ (PhtX),
r:ubltnbfammfgl rRrB@in fheiy (lmbw(); lIbﬁiX dursdatespitytx fdnﬂﬂyyltylt)c truncates, CbpX

AR g R AL EEGDs GOLLUED, SRS 7 pspa, Poan
$p 861 3P0 113363 3. 15198} Jand Fpd33.t bk Arfuriter robodwente thedintmyunogenic
QWMISQ %Srhprlsg% dr'indhé p(o@grﬁ%ﬁe@teﬂ R hgér&gcgongftmg of the Poly

neunococci  unde uence of aut
fstidine SrigdfamiidéheX)gCholing,Binding fyateip p‘@mlyd@bMerpX truncates, LytX

%’Dnglgg)?%tkoﬂu@atego oﬁekl ﬁmfecuy»( %h@é%é NGimdhe P M)m (or fusions),

he 1 nhibition of beating of cilia on
AURYETP YF@S(BM AisBhyPs3hy enckPh B, 'rawae THE ‘?ﬂ‘g)é’P@é?é‘é g immunogenic
baapasitibe cok@prisas Riori Ifn’(dje a:rmdafnm Wledteld Gronothe groiptaongidting f the Poly
The .
g@ﬁg@é&?ﬁaﬁgﬁ yg@:%p{j éf?o\(m glﬁdlﬂﬁ !é ga%g@ rggg’p){dn?%ohgtrdr%gljeg LytX
Tl o $V&r BUncamsc &Y irencate-Layts dwneateuthm@@dsrotWSbéor fusions),
gedumohsingBiy( ian@sp12gnon-toxic to a human when provi ded
at a dosagé suitable for protection) before it can be
35 adm nistered in vivo. Expression and cl oning of
Thé Hhtt(Ppig Hwndmatrnacg fmwmby@srprdtanwﬂmphtﬁ,lpm and PhtE. The
2007/0717 ? q 69979 n_ t
%H) céwar nﬁeeq, %ﬁa |o? PRAusDce. t‘ﬁ%ﬂ malg%sipféajeqlﬂ%g proline-rich

(eb®B 79nd, seMerlat:hlehdme triads, possibly involved in metal or nucleoside binding or
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et al. (BiochimBiophys Acta, 1007:67-72 (1989) and
Mtchell et al (NAR 18:4010 (1990)). Detoxification

w@booploy17ean be conducted by chem cal means, e.PBCT/EP2006/069979

subject to formalin or glutaral dehyde treatnment or a
combi nati on of both (WD 04081515, PCT/EP2005/010258).
5 Such nethods are well known in the art for various

sep s py? HELEoIE 1 ot R GAeniel A RELEGS an 3 heterogeneous
Caeimiadsi Vieis pakerinrealhsiaocad bneyniaebali kstedh Il-mhwolﬂgyusb@otems have
a%o 88% gfrsgnaﬁ ig] otr&)é'i' ;grere qocp rctr:(?r:)algld E\%Isaérr\%ﬁl Ir& Hnen%m%ra%rﬁ 8 OWS mventlon
d@l Rt iponein atitie tinventicoris £btis t it tsumnidenstoodl, fremevert thabthe terms Pht A,
@nbné’nda@ Fé#ec'r tblgllo%sv\%lv’n? %Qﬁygﬂ e&m]?gé’ ﬁ'lsthé ei'fatiﬁlig @ low as well as

di rected nutagenesis o conventl on

Reiprdocqugingdanthparemage) V@é@’ﬁ? 'Fhl?@@f thebhayve aaﬁeﬁmmthomp@gy that

&rme@sngmweh&al @l the Fetste S tphabind. t PleferdtiiPk ROt Gl ¥5% identical
||I maj ntai ning its inmunogenic

nacti ve
B‘?PB é’éeferag'ég's?s of 989G e, W90/ 06951, Berry et al.
(Infect I'mmun, 67:981-985 (1999)) and w099103884. 15

ﬁ? rg e('#cgsht% :lr%lt l-r’]ht>e( groé?lnsde / er S’tsglggeaI lﬂg&(‘ﬁépﬁ §$ cll Flggﬁo éeferred
thBpaﬁeels oetkd algwe(if is@.protaio rfromdhe pquhlsﬂdmle éenraqh fangllytami has the type
?’%r‘af‘ﬁwoﬁl’ BALReC Pressk '.é‘ dlsaiBtddy \Sgg)ob%/s?ﬂ?%”’%ﬁ& ¥ Qlfs? t8Rfred to

were origina I dent | neunococca
ﬁp@ﬁﬁél s aeied ae%l tﬂabe 7 Prqwlrea'owh@; ﬁ@vh'ﬁ@mﬁfla%ﬁamly and has
#H2 tghY PIRKOGIgRABINHotif. AbhtBQé disBBs<aNR W ® @07 115H, BBd @Ja%%féﬁed to

S T S o MRS e g o i, Begoentte, a

Hisgplodealiin D 00/aT370. TBisrptmélu Baib ||syfronb he)potyamdumaemed aimlly and has
00 00 BBE R o8 D80 R e B e s o
beotajt I8p42tdisclosediin WP y28/18930.gehdihed truotate |(atmr<b)ﬂmdelmg?9k0) is
8&8&%&%\@;@3{ 5675 wﬁ@a Naérl]%r %re& S%é?ﬁbe@ B the @ﬂgﬁﬁﬁﬁf? dphte is

repeat ons I‘O Ine ri

disgipend ip BJO 289 é'@ﬂw@é?fﬁ"é%ﬂ ’@ﬁ’él \4’¢b3 bWﬁlefer@eré@ p@tein is referred
{fDereinBOE Méantqﬁatrmhhhdyeﬁ.c rfr@%%g or fhsnaﬁs tﬁ@r@srdf%sn:m protein can

g proxi mately one rﬁg %

P usedy phri XaNP'Ena 7§ W&”‘Eee'f’ h “Pﬁ’e'”éi“f{@ﬂﬁ’ac F‘Qﬁ‘%ﬂ%or fusions

freradf sforhGap Bht proirs el etdrettefts OPNtD oh Phigriouigo @ondérsiidertg PhtDE
ne Bi dn Proelns ified in

SR P s B BURR o b @Bl DRSO IBERE ' 00 ' B cope

CbpA is disclosed in W97/41151. CbpD and 30 CbpG are

%@%%@Hz w&%' gﬁ "FOS el gtﬁ]CWé?mdﬁg and complement

epftypiianeachyitingi( Rgblm@ttaéuNndﬁgémo@b@areﬁﬂ%ﬁﬁs‘r@@zﬂ%ﬁ 1996) The
Eixmflehatbéeuretéaaaycaa@hma@acal pdiitng réPéa@b@u I?@’l@oﬁ;ﬁ{eﬁﬁb@&m under

BETRD% ERIBS  EeSheb e o SRR R oo o
mﬂarhmatoad cyoRiEs| Iy himars ol pdytetsy lﬂwcmlhlbslommé it hedtigh pKcilia on
ht?mgr’?;é Eﬁ%a@%\{ﬁehgp%d tﬁJ HAG&ds Sof ta ! a‘&hxﬁ%?%d migration of

proteln or m)reo t he |ne g
peiophils( GThe mmtéfbéuoa%pgfecé@éﬁnWSéM@ i éﬂ?«'yf'ﬁé’f &t Plped cells,
&heh im8ved NAdiRYtor @elestBrol. MBéRuSS BTsef BRih Yit nddas te b Betoxified (i.e.,

non-toxic to a human when provided at a dosage suitable for protection) before it can be

administered in vivo. Expression and cloning of wild-type or native pneumolysin is known
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protein truncates |lack (i) the choline binding region
and (ii) a portion of the NNtermnal half 5 of the

w@emreiriias wel |, yet retain at | east one repeRtT/ERDE06I979

(RL or R2). More preferably still, the truncate has 2
repeat regions (Rl and R2). Exanples of such preferred
enbodi nents are NRlxRZ and R1IxR2 as illustrated in

/ 1 ver n
W)t% ﬁ %%rgb@':ele)hasm ?iajlker egalsﬁl\w’n@?tjwmg #159 L‘lggl h ﬁa'/ ), Mitchell
eb@n ((Bmclajn'eBlalea/e Actap mmcgrqma (@8iBAMatdh Mitchiet et alc(maa tF:4Q10i($990)).
'D%Kﬁfﬂ{:étfaﬂ ‘of 178/ @?leoel‘gc;réu t@&nb}/ %h%rﬁlcm#ﬁng ﬁgj‘é&ta&) eI’?rmahn or

protelns as ated wt

@b’i?éﬁl'ﬁefw@?rﬁﬁﬁt@é@t o @somaBalianf |bﬁf@ (W08 &15, PRORELES/010258).
‘shén Hé"tl’?édi %P@ wéu qtﬁsvs-n MPlhe %P validust 3@ind. e@ﬂth‘r‘n@ﬁveiyo%[}dcan be

in the not ed above and thus
geRaligaly dq“mf@ﬂt i Oy thReMYeption easAMARsses %M@lvu%roéaneumococca'

ﬂrcﬁélmmﬁlcﬁ maybé, e e(‘ZbrﬂNefrﬁmhiey prdtding: OTHer @ * n\Mtéth tii@seliherein
ter ont ai ns

fblﬁg? ? [ngle}étélwhh:h gias Prp]dgrqg% ﬁelﬁp’%{_ 3F?ﬁt'°nf°ér?1u?%$' utn?rp] 8f one or more
faniriol stomﬂg wels khgwnAtecBnigues Gr sW dimestedy anuttgehesit heany other

| El
kY ERAGH lonogY O bRamidl 56) Sibely bl Snitan@ly rditth ey be
9@1&(89@@& aﬂﬁjblplgglaailyonacéveewhnbastt"dnastauamets imyugpgesic epitopes,
@é@%ﬂb%ﬂ@e\ﬂ/dm/ogﬁﬁfﬁel@%% ARt ﬁ'nmLfH 7-daefaRs T @@bg» and

to as Eg A preferred menmber of that famiy is
&r preferred enbodi nent are Lth truncat es
wherein "Lyt X" is defined above and "truncates"

r.ef er Lyt X n 5 0,0r

R RER BT iy CPBTOR obyist BPmory SBleh 5 AL o defered
ph@nmlusws&utaﬂh@for medibainde (ig., meglozic). Yet anot her

preferred enbodinment of this invention are CbpX
truncate-Lyt X truncate chineric proteins (or 25

Cansapring thepLhelise aBinging ITrgein dapily §epXNRIRRers caf thatxfanly were

gflglmg’)ﬁjé\ﬂﬁédt he Fﬁ%uﬁ%@&c@ﬁbroteﬁ@rthét%u(ﬂ@é—‘ﬁlﬁ'ﬂﬂe&l b§ -choline-affininty
| acki ng the choline bindi n%ﬁ?orml ns)

eyPmeioeraRyr  AY I@?e? ine-Ripdipg freleias aquyn%?g(alpgtly bound to
§ﬁé@ﬁé@l@h5llh@mrbléﬂegr(ﬂul@elpoﬁtﬂll Séntrn;g: QefcudCbmA méAtbfane-associated

prasBlaey” pekrE Bt SPel Relosp iy P gt famiy
Altatuble theeaxbeiaiatventf thé proteisdambe atidisagente, dengths et )RapAary In

ggnelzrﬁa géjg‘ﬁgkgj)rég n$ ag &Jﬁbr%g Jr{'ﬁ t&@r%dl '?%g{&{ ﬁﬂ Et%ﬁerved repeat

ressed as a T USsl On
ragioks (RPeed/er R ¢ pralige Kch egiopt(@) angy 3 honsegaﬁ @holing bipging, region

?(Ebdmgé@ﬁp ofbmwblére%eé@ QH\ét IcBmbiRs abﬁrox.iﬁg{eweah@malf 8 thgg%m As

and transnenbrane del etion vari ants her eof have
HeaSHp iz aPRYGataY the tegmpghelipe BrAing IOt gAYy (GOBH) (heePeed from
RGT4ERR QORI HRY D7 ThokmaTBindiAg FotBlas ;26 4ddtied RHBICB/41PST AbeA,

d [ i, h b,
SHEL EASERIR Cb. ST S Sy, e
&hpG e IHyBBed (n WENIZ8334n dPHE1 B0disglesedi is AVOEHEI994. PbcA is
WeB0def6R Hoos?Pad? shsa &a eraime! tindMg rotein disclosed in WO 98/39450.

Preferably the Choline Binding Proteins are selected from the group consisting of CbpA,
PbcA, SpsA and PspC.
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5 pneunococcal surface protein with the Cell Wal
Anchored notif of LPXTG (where X is any amno acid).

waay7priotein within this class of pneunbcoccal PEBIEPRO&069979

protein with this notif has been found to be useful
within the context of this invention, and is therefore
considered a further protein of the invention. Spl25
itself is disclosed in 98/18930, and.is, also known
A5 Brmselind SRIRErLP IChK Jeares Bhore bR R o° dRtha et and
Ftrundéded’ GefBf/t60 €BBX pfotdirey lackitg 4086 ort rhere loefhe IGkdIre Binding region (C).

. I.S. . by, .a,. Type. ' |
SERRER o LA SR A0 pe o
Ireotein frencatsh daasriic thetchpBBIGRNg region asd 6i) & portibrapktoe drtergual half
?/gth@ pT?flgiﬁ ak wfe'll,gﬁﬁlr t§iﬁ%%§teoneﬁ'\éeémlr@g'?ono%q‘lf’cgﬁizg.ra:l}fog% preferably

oI axe a catarrnalil s protel n anti gens
Sl [0RIGTINGAE 4125 12 rRRoR RS ot v alse Ak (8BISE oaT| SHch referred
“"?‘?Z‘”{@’S”@ dré ;Nm)sekz %F’S%Fg?géi igﬁ)str%{sg ‘i @'@Q@@?‘S@Qr WO99/51188,

ex) . & ! )] 1 or
3?‘%1%%&%’59%?}%'%&"%(%’ %T%éafg'j‘%i(a ﬁ'_’B@?]A C&‘%ﬁ'ﬂb’ﬁﬁ g are also
eaiterbAeed (WRNEX]e schppd tiis dweriopB [ WO 97/ 13785 & WD
97/32980 (PMC)]; CopB [Helminen ME, et al. (1993)
Infect. Immun. 61:2003-2010]; UspAl and/or UspA2 [WO
I8¢ 036 RIS wembrang afsodlatrd PydteinOaplidiatddawiy cell lysis. The N-
(BB i P U 3650 Ay o
avesdib he1fpatures figundy in( thg @oddamiy pyted |3bpys anCF s for the present
48073 8the LyxPemiyRE ToisRRIAIZ&) fronf k& CbpX family. In contrast with the

Ches Pl 52059 ina Rt i o i Foiral. 3y e duperoti

Haeyo pihel family ndmprisez aetAamt arge0sWith régargsrentns Lybe faaal, LytA is
i,ch ,.c e jncluded.in a poll i acchne .. .

Bk 8057 o Iy R T PicBes %0 %R0 (¥R i Woisosea in wo

P8&/d BYde andHs mispirefepedtoeis iBpf6.US/t6 T6880@sclosed iiroWet @/ 88930, and is

[ ' i .§0Ng peptides

?ﬁé?ﬂ?’?@&gﬁig’g?*mﬂa ﬁs’%ﬁ?‘?e@’é’% e e A ) 3464 (0sU)
or WO 99/64067]; OVP26 [WD 97/01638 (Cortecs)]; P6
AREIhEBArEired SBb@ImEt HENFIX urhteblawMereXd iyl is HoMRJ above and
Ay g sy Sk gy kg o' malRprises (figine’ BRdg region.
DAidaR04)ch Bdtelitelapn dicedrmis: cHolihd @inding @agidron Yeaynatherqpreferred
be, benef. ¢i al | i y ined i . .
BreBfeln 8B a8 28 o nRER QB diieE PAlmertbeeins (or
fusionel nBreferaly Wiis lsomprisee NRIXRGVION R 1xRHNdi Glept amds the C-terminal

L:her cay r LA t & i ' or
FABFCR R BP RSB, Sy HERPELLE 182 R e o
B0 erat)e Mese risfesably X if elegierhirera the gieHrHCORRiBNg; 9h §bRfyFbCA,
Bﬁsﬁ5nw8§ﬁ:.aﬁor%ﬂfréfbﬁbly@[il@ﬁt&é USpA.g Préﬁé?blhy, ngat ieizLZﬁ: @RY referred

e S nt ree rotel ns, or ot h..na
B sy Mo BeldiosBliR) BLB8 P epr iR & on ' oo fmostes
bkihg dee phatite ibindingr doomeén (Rlyarise expressen tas s fusiopaprotiesr with LytX.

pFé?érg!"? L@[}]dis@ytcf. ree protein whilst the other is
present’ only as a carrier protein or only as a free

protein, or one may be present as a carrier protein
e lehsrdotd Psaland HshRELHA Ar&ikAow W&ca® For example, PsaA and

transmembrane deletion variants thereof have been described by Berry & Paton, Infect
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conbi nation of three proteins is given, simlar
possibilities exist. Preferred conbinations 5 include,

whoiozarginot limted to, PhtD + NRLxR2, Pht D +PCT/EP2006/069979

NR1xR2- Sp9l Cterm chimeric or fusion proteins, PhtD +
Ply, PhtD + Spl128, PhtD + PsaA, PhtD + PspA, PhtA +
NR1xR2, PhtA + NRLxR2-Sp9l Cterm chineric or fusion

%@Lr‘?'@é%%@ggmﬁ {ds% ézpkf@%@ﬂ%%mﬁ%k@f JftR Qardfhd fhereor
Nme(hf@mdlSCqule& f0fF@§@R@|e+U§ @419Q1WQ292+1 4p8H And K R9/53940.
PsaA, RIxR2 + Sp128 RIxR2 + PhtD, 10 R1xR2 + Pht A

Pr ef er abl NRIXR2 (or RIxR2) is from CbpA or PspC.

SBIE prer 8PHN 99 ischosed b VERBAEHE hesP Eanti Aat Pile of a

lpﬁé?dmb‘bacc%| Bliric8 ipfotéie With ik Cenwy e mlehh@sd Rf&lfbﬁtPW@-Wre X is
n one
PRIt A BRI B siAgF o6 BRUTOLERT Paifoe protein with thi

progitihad Yesinnfoanm toRbe Wsedul WhinDRe @entegtrafitids invention; asd isl therefore

%orﬁs‘rt{re}ébeé furﬁ??ﬁﬂ;e{i'ﬁggt the 'irl?xSnt‘éﬁC §¢] n%Sg%f%éélés%Q 15 W9, 93418930,

| ses de euno
agd fis elso pnoweiagsZmpth —aﬁh zing dwélmmma@speﬁmomh glisclosed in WO

@E/@@ﬁﬂlt Wh@?éelphEQ Theprre%\‘ér@@ S# FBobIMUNE glﬁ‘é?é&er&@m‘}% Ty signal

npri SI ng a | east four % eunoni ae cap sul
§%@ﬁ%ﬁ* i %@13%?19'&@%&6@@ %’h?%(? %dwh@a@dﬁarth%r@éerwcem y85992). It

W diScedranicteBzedyeA TR 3RNSIREQIBES Wherein at | east one
saccharide is 20 conjugated to PhtD or fusion protein

t hereof and the inmunogeni c conposition is capable of
Ekaroples ofgpraferred MecdxeNecatamhalie proespamtigensaghicinsan Béindluded in a

éB‘m@F&%ﬁt la48ind AEENGally 3P L A9R6R 3 oli’tf%t Reh) LS dRib106 wo
rotern thereof TS maxasur ed TEOI' exanpl e Sy a
O7/60 &t (Aoiexn8 49 95(36&6(&@°M¢iht0'\d%%10¢n ftpgthenty tesraef NG 0618910);

PR IR bR g/vo %%/5'5&681 %Bgﬁ Ror AHPY '[W@Sgﬂts?b@ af\No 97/32980
40% 509% 700/% % or % sur vi val da

EPME N FRpS wetﬂwn%n ME: e &1 g9t dneety lpmun. é1\28ﬂ3 @ﬂé’d lﬂﬁi@é“ and/or
ci3phs wv@egcsfomn NUhSerdBt 6f P&REPUOmMpChN @lapr qpewsp@g/03824) PilQ

TR PERSobRal Sl (BErEPRIPLdeS: RRy G Riracl foeto (oo

OETAROR. 1), disEOINGB 2a18B0%2); Rint1 B (GB mme&mwm&mmaa) D15
th ' i

FRGERG AR ST aot ! LRst ¥ chagtaRny g oo

Ezampigpof n@Bt@pea@@ol—laegmphrh@goﬂL@ﬂzmtigﬁmﬁ ordxgmentsy thereof which

%Mﬁplirﬁiudgéﬂ% b %HBHQ%' %c&ﬁé‘?&%é&él@%ﬁl‘ﬁ%év%ﬁﬁona&f otitis media)

| east 2, 3, 5 10 neunoni a

inglyder %mbgraeatﬁarr i( Hés‘S?ﬁFféﬂ% uphpe?t@tﬁtReééws@ fe@sdatlon ] and fusions
COMprRsTRL subtities Mathomr [eg IAB1{rupbMide ARt WSt bersaed (0§0Y or WO

BORTRT QP8 NG o BB 5o St b A iEr b a8l uersyeet New

Mo SkemrosnydsesTbpB; Hia; Bsf; Mind®;, HiB AmveIB HITR; HBpw®Kmve Hap; D15
W30 9glbu1)BF nd b5 Oaskhy 18C, 19A 10F, 20, 23F

are conj ug I n an enbodi nent two
or three of serotypes 3, 6A and 22F are conjugated to

PhRé Broding éf&hé)ﬁwé]{h@ﬁ ﬂié? d]d%&i’eetﬁnefle'i—alllf @oﬁth@lebBSﬂ cBMBihed is meant
ina?lt#@;néu{n%g nllccco(r:n%ngp ion comprlses al (I;]feihe pro elns fo qgﬁrthesf%ﬁowmg
combinations, either as carrier proteins or as free proteins or a mixture of the two. For
example, in a combination of two proteins as set out hereinafter, both proteins may be

used as carrier proteins, or both proteins may be present as free proteins, or both may be
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S. pneunoni ae capsul ar saccharide conjugated to PhtD
or fusion protein thereof via a Ilinker, for exanple

w@\RK7/0v111EN enbodi ment, one of the conjugati onPCT/EP2006/069979

chem stries listed belowis used. 10 In an
enbodi nent, the i ”Mmunogeni c conposition of the
i nventi on conprlses at | east one S. pneunonlae

caps q ar__sacch e CO%% qfted tobPhtD OL i
BISEEidT PHEF 881 ° as v(ﬁeeP%’ 8° MaYi°6 RoF>ep i’ﬁ)a t°8"'ef protein and a
$frae piotain dhilst tmetoher sEngsegiadnty assa teetieveesieit ododyds 4 frbe protein, or
g %n%@l bezv\ge'serﬁ éls aaéagle g?ot%?] aﬁd ]thg%gneﬁ a% @reg‘ p%} o Where a

RtAi RS ar ger

p@r@boatton@.ﬁtr’@ee ;p)‘ptem)s @gl@em sm)]laspcﬁmbﬂ;tle}; @(lst 3. F?jefgrrgqi combinations
‘ﬂ'chJdé UMM not%ﬁntéd"toaph@m‘ﬁﬁﬂﬁf‘tpht@ hQ\JRW@@?ﬁieﬁn chimeric or

OSI tion of i nventi on _conprises pneurm

itﬁ@"pﬂf@%ﬁtp%vé’m PO t P #ePhilt b e ShiD \TaFéeﬁn%htA + NR1xR2,
PaM aNRH KRR- sb@l CteEHEa R & fusmrm@tsint | RHI& +Hly, tm@\ + Sp128, PhtA

30 55ho POR.E P HPRRG PG aaE EROROTRIE T EsBA Thivme +

sdﬁwmmm Lyt (R1gR2 arfspAVRER2 1 Peak] ®IxRDF Spige, RTxR2n+ PhtD,

| .
Bl LrBR BRI PR R0, ORABIARE, s ey

safremsCrd. aOthkarusampinationsdinoiiiel@ preteiro compingtionsirsuch as PhtD +
N’R@ﬁrﬁf‘ﬂfp@ Qhd pmlawmetz 4D 2| nShe RALBERRAL, m%tv@kc.ﬁ@&mosmon

such as those of cal cium ane5|un% iron or Zi nc,
§PMprRSps 1etoxified ReRIMAbisE andsPrtRserdmitiof aaGprrier @a)telns In"a further
EXbOGIMBRY, tHY vaeik aofPoStAESmprisé ideRIFiEd Iphaunddlysin and PhtD or
Ei caII derlvatlzed sacchari des, or
% dﬁ%? Y8A%s. It is preferred that the adjuvant be
selected to be a preferential inducer of a THL type of
ch..hi.g . - Vi i 1 .
SR e UL o B b MBS PR RRR. Sboston
r:etsmﬂMegt feasta fgyr V@ npreawtriogien , caphiilirs sadehgyitlel eqrgdgatesf containing
Egc%hsrm@ fiont QHERRSs. grieDAokife E@rsgyés M@e.h@u&u 8% Sccharide is

hunor al i nrune responses t o anti g
gPrivgatRsk te ERDPT fagian @rﬁ@'nﬁﬁgﬁf’fﬂﬂé thmwoﬁeﬁfp‘éﬂﬁfwsit@" i§gapable

abspditiib &n effBctive hriline rasponbdgdaistipatD. Wi | | support an
I mmune response which is described as being

predom nantly 35 Thl or predom nantly Th2. However,
iAh dffectivbtimmune nesponsendgarst Sbtbsordiasion peotdimtidréadss afeasi@éd for

717 P P2 / 06 ) i i .
0 Mo VB I B A e 1
NMysvneniespange p@fdﬁﬂaNeQWtﬁ@%a!ﬁﬁ% GOR. 7 BT OFf PRtim surRival, 7 days
Qﬂ&%ﬁ&!(eﬁﬁ%wﬂﬁ‘g nd ol }J ;firqldl\f ‘ﬁﬁﬁﬁ%%ﬁﬁg@%tralﬁﬁs heterologous,

secretio i fferent functiona
H}eopgygyepqlc@saﬁq%qlnlggue Ae Jhesi{fprayne qeﬁpﬁ_mma@alyst PhtD or fu5|on protein
hefdnf 173). Traditionally, Thl-type responses are

' d with the 5 duct f d |
ARERMALS Sa PG B reints Rl O hflepRlibY ELRA os
desoeibed in exsrmple i1dt Asteffeictive imhwing repenseqives fan Bhtl-PhipplgG response

iloﬂgli‘lgsstPﬁé%H%%% oesr(?]tgbeé’&oé%‘dg@ﬁnl%MCT cells, such as

n'contras -type responses are a5500|ated
with the secretion

For example, the immunogenic composition comprises at least 2, 3, 4, 5,6, 7, 8,9 or 10
S. pneumoniae capsular saccharides from different serotypes conjugated to PhtD or

fusion protein thereof. For example serotypes 22F and 1, 2, 3, 4, 5, 6 or 7 further selected
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of 11-4, I1L-5, IL-6, IL-10. Suitable adjuvant systens
whi ch pronote a predomnantly Thl response incl ude:

woknephiosphoryl |ipid A or a derivative thereoPCT/BP2006/069979

detoxified lipid Ain 10 general - see for instance

W2005107798), particularly 3-de-O acyl at ed

rmnophosphor yI lipid A (3D MPL) (for its preparation
22202 ; f

i’ﬂ RoFUSsf o I ‘? AAGQpWFg%n?gb% @Adg“%}%yﬂ‘ét@& 17F, 18C,

oMo 2Phes R And B3T-I gre o%njugélg@ﬁd'lehtDMlﬁ Bn @irbbéimeAttwo or three of

e o 2k Pl o bR RIS R BRRER IR 1

such comnbi nat| ons, antigen and 31} MPL are 15 contai ned
n

r|§ %ﬁ%mﬂnt %et ptﬁ%ﬁ@ﬁri’lo?&ﬁg E&Tﬁ%%& IHIE %ﬁmaﬂvbﬁ’t\’&n Qonfm&fsiaygtr I€ast one
§r ghednioniag: cagpar $pgofearide Sapriugated to3Bhthrer fugiom protein &ereof via a
ik, VBF RN AOH. IV ah EMHRAEIRAL Gnk Yof Qe %hi?aﬂ&% @Qéﬂgths@ listed

nt| en [Thoel en et al. Vaccine (1998) 708- 14;

2gWE%usts11. 20 An enhanced systeminvol ves the
conbi nation of a m)nophosphoryl lipid A and a saponin

g’tfl‘M-:_‘.{ﬁBOdl ptﬁ osgu o%renl mg%/ Bg%g %tl%v?aﬂngr] co@rlses theast one
Septauogene @arwlap @spcthaode eunaigetet hePIEB 21 fuspngomeit redeof, wherein

et Btio Gr'ﬁwlt[?*% §Jc9rlnan§é .r%é ebrq&g%geoasnb%{wee%%%%%% B:1 and 2:1, 6:1

partlcu ar J uvant t1on |nvo Vi ng

e £.5: B@Mand a°nb| 6t b@a‘ﬁ)t‘?’e‘i biwivi Cars graater ihagatier contairs larger
8rodbsbR B prDAeger blsed 3ion, Y6 125 43p1 dfw10. I n one

enbodlnent the imunogeni c conposition additionally
conprises a saponin, which my be QS21. The
ﬁrDairlmhlﬁﬂdirﬁﬂht,nﬁeﬁn‘mhlsﬂg@mmfrrip@eitim’bfmthd invenhtiv@tanprisgdlpisduaiolysin.
and tocopherol (WD 95/17210). Unnethyl ated CpG

cont ai ni ng ol i gonucl eoti des (WD 96/02555) and ot her
iTherupreserd uinse oy lrihgo ruievidest iad eecqiniD 0BG dhel immunogenic
Ms&%zﬁggf)th@fneerﬁh? anP% Fﬁa@?ﬁ&dﬂ@élly 'a@c%‘ﬂ&%ﬂaseﬁ(&heﬁt THL
response and are suit or use’in e present

i nvention. Particular adjuvants are those sel ected

frh@vadchRs of @l@ﬁ)réﬁenﬂﬁhﬁﬂtloﬁﬁay $e aBjularitél, WaktiBliarly when intended for
enmul si ons, Tol | Ilkgrece tors a part

o 7 B, et DL 5 e oS 15 Ao e iy adfoans
aghoeé 3h, alt]’rﬁhmeakESubleeemleﬂimL#n hYaroxiss ,geITﬁrl dalurlnlnhm phosphate or

gﬁ $qu ma),'I Eg%necif%éétna%algsagsg gtﬁcl 2&{155) trhggeegft calcr%m r%ggnesmm iron or
cioohpmartay olres ahhiesadafle su@eniid 200y BRd 7tydsine, or acylated sugars,

Eﬁgn %Q%lgﬁga?rg%enéﬂz&:ddaﬁwﬁeé Bnaﬁol ABsRG-dkeed With

cl ne conpositions o I nve tlon are bleb or
outer nmenbrane vesicle preparations from G am negative

ha@bv@{e!rr%lj tielt ltrﬂzi Sfuvakiche aﬁetctégqa %glat @@@F&Rtiayndwgr%fwffiﬁtype of

- partic rl iLngitidi ebs. uvant . .

B | wucfopdhy g ok TBiyopconet SR ByRiAE Bisrrgptpper co

(ediptzal imguse czsprases de g gven lattgesuwhist Bigh davgls of Th2tupk cytokines
[ for

Fgrﬁgttgﬁg%lﬂgh%%&%g%&&@ﬁ%?at e .rQ{%gQJsctgﬁ{eg%g%&i o£<| fied

t hrough the nmsbB(-) or htrB(-) nutations discussed in

YO 2OSABR -of TAE] dad arHo- Jweomaﬁmdele@sﬁ@@e ad $6t BSsolutdr B shiity an
|n>c/i|wrd%a|awmIsﬂgpoﬂoarangnQUnne r% 5oln(s)g evh!c is descn[)ecgas being predominantly

Th1 or predominantly Th2. However, it is often convenient to consider the families of
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Por A) from neni ngococcal bl ebs. Adjuvant properties
can al so be inproved by truncating 10 the outer core

wa@amcharride structure of LOS on neni ngococcal BPCEBB2006/069979

for instance via the 1gtB(-) nutation discussed in
W)2004/ 014417. Alternatively, the aforenentioned LOS
(e.g. isolated froma nsbB(-) and/or | gtB(-) strain)

S T ST
Wffwln (MgsmzanuE Bdavd Ceffmane Rdoi$68) Th bared B2 ¢dlle: different patterns
'of“f h'of?lﬂer%\f & 1951 88 I Rfdrt & Pﬁ& BﬁalgﬁrB les (ﬁﬂﬁﬂm%wew of

or a derivative thereo

JJF'?"E,)@R'RQ!I éoP14be!73an Taadiipnally) Sebbanir fﬁ$R§’éSﬁ§h@f§pﬁﬁaﬁ@ate@W'th the

?Hdubtl?onV@ttﬁé IﬁPW'a%HOID zoeytomg‘oaynﬂynﬁanacﬁ&er efer ftokines often
urt her referred adjuvant is anmtal salt in

dieady ﬁgstchhadelt[l'lﬁhe adinting pf B tReifMunerespensasere petdrjoduced by
trivalls, shieh ALLUpand corirast, TR2-typé ké%ﬁorﬂs%§ QR &sodstediwh tHesecretion

BB S 3 SR bl BBl bk iR kaobinapty T
Fasporeeringhwdef wbnmﬂwosmm tigie A&djaﬂmnnatlvsyMrmﬁ o apwkifEslipid A in
ég@?&ir nDrseeead*oVV n_ﬁét:?ncef rWBZTOB%fO p.%u%!%lalw1 3-de-O-acylated

i cul ar” the ‘conbl hati ons
swporfioapidr lipisa At (EUMBE) Qslzﬂy m@t}anamntse&nﬁﬂo&@ﬁbm) and a

kbrﬁﬁnétﬁ)ﬁ%@%ﬁo&oﬁgﬁpﬁ fibid U d@3 Ge. gé%gtéﬂ rﬂbﬁlﬂ)hosphoryl lipid

i mrunosti mul atory ol gonucFeotl her preferre

ColAsEingt WGTh%‘“@bﬁﬁlalugw“ﬁ’ s nstanca atlsn PR PF‘&EP%IP or aluminum
Qﬁﬁa)hd@)rwl ad diGhlvaler leulsRBe it SUch4orBMaticHs, ahtrglan and 3D-MPL are

GeDa rode Sorme Pagfspaie bric e oiPHRG! B i gt delvery o

eREhicaamd immLnbdtimuldt@y signelspSiurlied haveyanavrs thah 3BMRINis able to

T, a5 T AR R i B U PRI CHF Y

6‘799894870830)4 Bify 68%iSH-B1h wat er enul si ons conpri si ng

3D-MPL and Q521 (WD 95/17210, WD 98/56414), or 3D MPL
formul ated with other carriers (EP 0 689 454 Bl).

ép eehansee pystana velugsibe rmbirgjion eh MeBeRbPERIONA livid A ‘and a saponin

Glé’r!miimtplidﬁt&tuﬁgy 3P owgiblnatlcffagdﬂ”}zd g%ogrzﬁél\;PL aLSJSgIECL:{CA),SSed in WO
ucl eotide as. described.in "
SO 0955 1ET T EPTTRF UROME ™ e A 2o URBTEY Wi
thelestetpluzsa disclbsed( erOoﬁWBWs‘.a@s) Agpafiaularly ipkent adjeydnd _rfor_mulat:on
k-%i Ab 21g§[5]q\/|PLt oY lna% ﬁgﬂ a%ér M&orﬁ% c%s&ﬂb@& % wQ
erPvatT ve y nonop osp I pI or
RDI1 E21Par ini engl qandlrsermé@azwrmr@aem n@pmm radditipaally gomprises a
%gpcpm wMal\-)na Be P 'NBLfor'rrﬁJIaQMﬁHag‘Qisg c&rﬁﬁ’r@e an oil in water emulsion

axoSm t h | ne Bi ol ogi cal America and
BRY fReePpngfo! ({8\‘%@5{1@31%4‘-1””1"9‘@&?@ %6?@@%‘”9\406'9\0”&@90“"95 (WO
b sH5( Thah)rd] g&ﬁé}Ot yireunonidduiafry beliguhacltstidds am.mzdsm and
tho 20 211
VPl B35 e st MRl e Tt resh e ingts s Bitatuse m
Ihwﬂw&entanvemlors or 6 acylated chains. Preferably in the
conp03|t|ons of the present invention small partlcle 3
MPL is used. Small particle 3 D 10 - MPL has
BQF'P‘I"%'I adidyanis §E?cW°§‘ha?F'eFth rfﬁ’_sr/“ e giowp; ¥femete| tsé\‘seoo” in- water
eRURISES Toll Gike Zeeptofst eﬁjomssl@arpanmmepwslankbcre@ep&rr@ agonist, Toll like
%Z:}Sagt&{'zgzadgolngt, I'Ino]il ql{«g ar(teée%p 4 gcjaotnlesrt]tTéﬁp H(lel receptor 7 [\algomgtm Toll like
receptor 8 agonist and Toll like receptor 9 agonist}, saponins or combinations thereof.
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Synthetic derivatives of lipid A are known and thought
to be TLR 4 agonists including, but not limted to:

wa 2000MLi741 PCT/EP2006/069979

(2- deoxy- 6- 0- [ 2- deoxy- 2-[ (R) - 3- dodecanoyl oxyt et r a- deca
noyl am no] - 4- o-

phosphono-[ 3- D- gl ucopyranosyl ]-2-[ (R) - 3-hydroxyt et rade
canoyl am no] - (X-D- gl ucopyranosyl di hydrogen

phosphate), (WD 95/14026) OM 294 DP (3S, 9 R

AB-adjui&)t-tidd dec ha agedwift thenadats coydaaitibmodf-the owention arableb or

%‘J%) 81%&18) ngt%rgsa{ﬂ greI;])ara l%nr% fhoo (reaénaﬂe%_an\i%bad:tenlal sltrair& Skl)JCh ?%those
|tewg§'r @g‘é)/ﬂﬁlamé‘tﬂwapémct{lm Mgt Bleks. WUODTt GaRres Ofblebs
187 bR rnﬁR)VQP b(/ rBtaining s (t?pobﬁg%l;accchande) on its surface {e.g. through

- dodecanoyl oxyt et r adecanoyl am no] - 4- oxo- 5-
Prirglian w%%ﬁﬂﬂé%fﬁ@&%r@aﬂ fesgfnh Bordatantt Ql_t% @eexycholate]). LOS

c@lrz3 llag c%e@gme@ n}h@sghhtab ensbBt-{ 6r ht2§( )amuaﬁmxaguma&@) m(M@o@/ime

Tha ;BQ?H?P%& %h(Ré%ég 38&% Eg;@) reéﬂ@ﬁg géj ?ngt)rtlgnaa}ly rgmovmg

oY) lfrosadenimgod@@aRNABIAdinvAdSHBPEBds/ cqnpr actessiamsoved by truncating
& 0

p a%%éﬁ’t | cc:a{alrléé(%;) iuccgfr %§8n ﬁ'{eﬁﬁé(?c%g@blegg apr lnﬁtance ala the

|lqﬁB(3)0mquﬁqr64@q1®se<SaméVQ@°é/0a44éTTBFtarn@tgelm #esaforemgntioned LOS
§ isthdidd R, QQ%B?L&%WC#QH@( -At&in) &Japa&;m.ﬂé@amsea &5 Hh adjuvant

as”adj uvant s refered i nmunostimul ant for use
inthe ﬁ@%&@@ﬁ?fth%\'?m'f"bn is Quil Aandits
derl vatives. Quil A is a saponin preparation isolated
t he, So h American tre ilaja .35 Saponari a.
R S Fley St Bibate.cohRor e 2R Aipion may be
aelbcte!d frtymblye @alisgasapdniat lipad A or 2 deliNdtiZODE/e0 bid Irbmunostimulatory

P / Q69 t.s) :

R e T T
gp'nbln@;@ns tr\mqfagf-\ fuRbel prﬁferrpg@g}ugzgmys apueptialf $atgin combination with
BhasereRSanl U] pré’feh@d’ %’la@Qﬁ‘en abePdratied N MRLfece &dbnist in

retalin adjuvant acti vi W thout the toxicity
ﬁg%'%@raﬁfb%ﬂqmsf Al Py '”S& r@E@t‘U K Fpaohdd or 9f¥a %%Paﬁ'ﬂl i particular
Q71 anglis @rihkr @feﬁﬂzdkﬁkﬁ\/ﬁﬁb 8§uAsysteeh Edvipkises (o FImadre adjuvants

Er%ﬂﬁsrabg%rﬁ D Rt e ol Brafiens "Gt ey, (At 2, Fpegrin (o

p&Titiggr, Qs 1 adjevant ardiat aaTqﬂlrI&d oexiep@n® ab_glﬁﬂasualmas dibG containing
[ i 3

FRARRARIE0N, SRRl it AR kB Recci ALY saiin (n

hameulaféé‘iﬂ‘ld erta Tolbikevigrepter 4 agonistist¢hcan rapnophpsnipet lipihA or its 3

@l%ﬁfe@edér%ﬁvél at h ANRPLUGE Bedapb@AR ﬁ&wa‘%t@m) and a Toll like

. The sa onlnsformng
fﬁCégtehi "Qaﬁgéh‘fh %ﬁm?&y' é°°§é’ﬁk§‘fd§tp@°$%‘aiehe form of

mcelles, mxed mcelles (preferentially, but not

.I bj |
F)é Tl nya?rﬁfé(r:rgg agj(.lyﬁl,_r)lt?e)a%a @ﬁﬁﬁs)“&ysqbﬁﬂ %n& I'&fsg‘l 'EEB] (9 571 948
Bé), all advater dnyilsiers compusinaBR-MPL acH @1\/0640195/ i WéOOWO 98/56414),

b BEMPLKR TRl WiR ditfer CAMBISSERS0 889 hbPBY). DthéYifERfed adjuvant
structures and | anmel | ae when fornulated wth_ 15

SYRATES, CRTBise o GOMP RN S5 PrMPhe G3% heGY 2P@; Jlgpricieotive as
wedcabe iRl SBE88670f 0scsMsI®l e as in WO
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95/17210). The saponins may preferably be associ ated
wth a netallic salt, such as al um ni um hydr oxi de or

wa@bkammomizum phosphat e (WO 98/ 15287) . Pref er abl yPCT/RR2006/069979

saponin is presented in the formof a |iposone, |SCOM
or an oil in water enulsion. 20 An enhanced system
i nvol ves the conbination of a monophosphoryl lipid A

or det0|f|e pid A, and a s der|vat|ve
P eGtiaF1ept thecadiBiath uef GomeoaEs ToR kS sesepisr (R 4 figans
preserhigg ad agonish3ubrl A9 @lipid, A dérl\atl\l'eéﬁﬁicrmgtrmgﬁﬁlhdsphoryl lipid A or

A Baidenl sKeRhaty Bttt e 8 RIS po P
particul arly pot ent adjuvant 25 for nul at| on invol vi ng

(o] c] 1] o | TY IaleSVLeM® vk i Co
tgio[l§ in \/\gta('e‘)réﬂkh)teb %@Y\%Fﬁ IS Igl‘escr F%n% s @@}‘g/gﬁt}‘%ﬁ% Prr'{nar"y
srReNQiarbR 1 rell rerponsem N ENIFe!-g 66%9@9@3/@1% It can be produced

aéébramgoréathé Ynéﬂ%ﬁ@is‘él%é?ecﬁm%@@rﬂm 21N @heﬁ%ll;b@ i< &bxture of 3-

nmunost i mul onucl eoti des_or an
FERDBITEOTDRRN T [PITRM Sdor €16 Feg Ao cPigirably in the
dsrepbsitioas pitaé preserd w@bmtgmrssbrrall eaititld 8D-TMPL igSi€ed. "Small particle 3 D
uyant s r vacc invent i ar
b B0 BeiiPe 5 B8 RRaE AR mor PricBREfdbe MBI 4. R frarg Suon
pspaktionsp e ddsaribed eot intbendbptal nPdtedts Apglipatiant &id. ByOan4/21292.
'sgﬁﬁéuctdéh‘?a‘?we{r&&@g&( 5’%%\8\% ¥noat&/l{ 2&):1[)531%%9 [ {H?%semcludmg but
holllimie@t>: by a Guani ne nucl eotide. The CpG
ol i gonucl eoti des of the present |nvent|on are
typi_cal Iy deoxynucl eoti des preferred
eﬁﬁaa. et (RESTNAE FoRaoBG RS 3riRdeaeBod Y A ier g pminol o
EPZOOg/[gg'ngbly;h%?rlg? é(m .y h?ge}lg gﬁt%ggdprﬁgéﬁﬁg]r O(;tDﬁl oat e
swﬁwvrmoﬁmwmgsnmﬂwe@v%Pwam%en her

i nternucl eotide bonds are within the scope of the

oY &M o8 R ARG IR et S B BB Ford B s

Bmyenomje:traeietar@glatmm}dagam 10vdipkb tbis iy drpgertpbospgate)  (WO99

%E‘%PE g)hq oI i gonucl eoti des or

phosphor o e are described in 5 US5, 666, 153,

US5, 278, 302 and W)95/ 26204. Exanpl es of preferred

oM eeNHel R @'§§ bR (ﬁ)%&d%'c!ar%@'lo?ﬁe%lé%?ﬁﬁmo?ﬂ R x0-5-aza-9-

8.
sequences preferab Y cont ai n_phosphor ot hi oat e
ﬁB&t?"F‘V@'@XWﬁ[a@P‘FﬂJ”@Y'é’BPPHéCQ“rhkcé@@'sﬂ odjhedsogenspbpsppate 10-(6-

mo/eg@ﬁ CTG ACG TT (CpG 1826) 10 OLI GO
ﬁ%g%aﬁgge@ b AGC GTG cg::p CAT (C|)oG 1758)

(lIGOS(SEQIDNOS) ACC GAT GAG GIC GCC GGT GAC G
Atier A0St ligdnhiEwhidh 0REEQe LERdNZe 4y GTGKBSE'lﬁGld’E'b'ﬁoéliﬁﬁte&(ﬂ'GPs) such

e R o S 0 TR LR o s o

S ASKPSERN ICGRhelEoedCatiC@CRIaG f’@ﬂ§69’ s as d"50|059d in
US6764840. Some AGPs are TLR4 agonists, and some are TLR4 antagonists. Both are

thought to be useful as adjuvants.

Another prefered immunostimulant for use in the present invention is Quil A and its

derivatives. Quil A is a saponin preparation isolated from the South American tree Quilaja

Saponaria Molina and was first described as having adjuvant activity by Dalsgaard et al.
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Al ternative CpG ol i gonucl eoti des may conprise the
preferred sequences above in that they have

wo pmensequent i al del eti ons or additions theretPCT/EP®06/069979

CpG ol i gonucl eotides utilised in the present invention
may be synthesized by any nethod known in the art
(for exarrpl e see EP 468520). Conveniently, such 20

B Sh58) DR RaTE RSP HREEAE ViS4 sorer
Mavtlag Bertinl 9243%25#0_ rﬁwﬂerbfrmm@és ahQail IA havewedearisolated by HPLC
ﬁuh $ét9P ddfivai |tP§J|th&H il {otzlc.w Bbei ga V«‘r’tﬁrﬂitﬁ A @?ﬁo kb 278),

ase 0O e enu stem
exyorle Q&Bla@dmm (@ kmﬁera\ﬁ Abﬁnd ﬂé2i eﬂ§r21 s 2 natura saponin

AEHBH Bbinsthd berk Qi |QuiII§JaV@*)$na‘ﬁQ Wne}: glhlgﬁ lr{dhé‘esa@?& cy%totomc T cells
i ned ei ng capab

t abql i sabl e can

SeTist 8 5810 maiedyI e 9GB8 A e (G531 445 & refered saponi
Inl thesdnteat efthd/bdseralinvEhtohi onary, W B. Sanders Conpany,

25'h edition (1974)). The oil may be any vegetabl e

oil, fish, oil, animal or synthetic oil, which is not
Perticidart fornliagione of GiS2nthaaeadees despiabd evh@h dveipagdicularly preferred,

I

L8R Sl S k5B i pon o
Kee pegise  {paentionf mabe ggparﬁﬁem then famd ot anicelige. maed micelles

g;{?ﬁg@gﬂdu@l duyn&\éaubsww.m tits s§l\-§g Br gy NERRESOMh oPIREOM matrices

6P TA0S2 )| “onssm%orlr&'a%s CRl el SRS R ge Hey™{ie ofing-like

ttmm&fkeudls abmﬁleﬁedl or\/\lm)lgh/lalyérleﬂ Qsltmdurleﬁ énarlgmenaeawhért rfcﬁfhulafed with

r iver. oi in lover, guanti o i.n ol

ot AP g8 ot 57 oo e AR on B Sl py o wo

35/[1)'3210 .ClHeasdppnips ehayr prefirapilyl bé @ssom with tahimstallic salt, such as
ﬁﬂﬁnl’ LeRen 0| | by virtue

EIP% ?ﬁfr X%%@ta |urﬁ pg%s%gé@l nt er nme | at einthe

Bredesgly. e papopin ig h@ﬁ@ﬁ%mdhe {oxerot R lipergane, ISERM or an oil in water

EdlkibRN, entry no.8619). 31 WO 2007/071711

PCT/ EP2006/ 069979 Tocols (e.g. vitamn E) are al so

often used in oil emulsions adjuvants (EP 0 382 271

An bhharﬂd&%@?&ﬁﬁwowa A6 £driZid&ton oTamﬁdnSphtsanbrylmpme(da idktoxified

I I
R heRER B 2Rk, Patisu L Pa Comp At brg) §hosagie as
digdlodsd, ini WQ 194100553, he & dess| eantagertie cdmswml ohareothe QS21 is
él,?éﬁ%eod @rptﬁqe%tﬁrapats' ﬁ:lslaél’lnc\ﬂ@éé/ﬁﬂg ?\npaq%'la?w 'o{':é'in adjuvant

pr e erab ess mcron 1 n
Nrm@amlnmlr}q twet%t‘/ﬁh or wm%@?@é eand{on 30ddthiman pibim water

¥hnliBioANRt B@é’cn@éd in t\A?Of asAvY3fee Ol oﬁef‘ae?ﬁoogfméﬂ AL | immunogenic
enul si on. les of oil enul sions which may be used

FAMRASIHBN ﬁ%q ﬁ'%‘ﬁ KFomprigete? $penn. WHe maksks RBel herein,

sych.as t he netabpllsab!e oi Il s descri bed above 10

Bty BB ELPT AL A e RBHBIRN5, Do sgany e
389 4GBy, Thalryefe@em’olimqﬂwge@fforomqe unnadmaets @mﬁcslun@mgf the
ﬁﬁgermrh/%ﬁtlon%‘?é cyé c%gt%mn? ch@dh%cl@@tﬁﬁs Ctﬁ@fﬁfa'bg%néﬁnn tw%r more

uvants for vacci nes
9‘95‘“1%'8% CrAm gy 3epaipigd 'f’ycitt'@lSt ES‘ﬁe B10R Brief?fﬁbéyd?td‘?ﬁé?w% or more
Radtebtibee A GpG dRECis al3thsing WabedRie Wellb@ed bya GubnifamilGedtios. The

E:;L)Jé arggr%uzc’lejbpgésE 91e4§r%s§n§2|nv%%?lonaare %lca{ ly deoxynucleotldes in a

preferred embodiment the internucleotide in the oligonucleotide is phosphorodithioate, or
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oil in water emulsions (US 5,424,067; EP O 480 981 B)
Al of which formpreferred oil enulsion systens (in

w@20oviozuhar when i ncorporating tocols) to fornmPCI/EP2006/069979

adjuvants and conpositions of the present invention.
20 Most preferably the oil emulsion (for instance oi
in water enul sions) further conprises an enulsifier

%FJ‘ fe}r\é;gEgél ﬁ&»oﬁﬁsﬂc{ &n.ost Stbs & a Eﬁ’(ﬂahaﬁhé‘%ﬂ&ﬁ%t&r Und  other

err I on pre era
é\*ﬁiﬂ@'&ﬂﬂ?e Sergsr areewthin thet wepe 08 st leverrtr@rm Algsx ingluged within the

§e5‘pe AheSiAvERMiGH Sre é’r@&ﬁk%ﬁ@de@ rw.tﬁ rﬁ&é‘@rﬁﬁﬁ{&leoﬁdéclnrkég%s Methods
pha t ocopher ol Id§£)pe erab squal ene and

Qrmﬁ%F“F'B%&Bﬂ%%“BTO}h %ﬁth F%?PQP?%/O%IPP%HQHT%CF'WO@W qrgdescribed in
8135§686,1 83)1)S5,225, 30 ahd woobmeess. 80. A sterol (preferably
chol esterol) nmay al so be included. The nethod of

producing oil in water emulsions is well known to the
heamgés bl er@fernedtdhgorarrclleotrde@dme)m%/tolldp\fﬂeg isequences. The sequences

h
BRI bt Shdihd b BT I niaRilas? 0 L0 2
BN 1G{& MEFENDNP 11 5 A CEA T ARCHI g ER AEE T T (GpG 1%88) d be
OLRRD 2(SEQ@ IDRD: 5kTd1 €dciatd Becdc EAR{csc ipsdyod

el s S
SA0 4 (SEQIERO0h: TAG GOBATTARILLY TTT Iy comt @cpfe 2006} ON

%&%c?%iséc? |L5‘NE) rﬁ”ré’c; ﬂg@%d%@?@ﬂﬂ Bfr I o&rjé‘so%? 5

passes,” Tor a
LG 6$SER IDrﬂQrGiuTﬁ@Aé@sTJ Tel GG BEG ©FC @Cbhﬁ (Cp@ S8t
pressure of about 850 bar)) could be adapted by the
man skilled in the art to produce smaller or larger
Mernativg @G etapnyclenidesTRBY £aEptist ihe rrrefeiied Serie Aeasi %\Saé@ in that
méy have iMEn3EUE TR &&&-ﬁon?@? é@ﬂ%ﬁ@%%@m routi ne

erinmentation co he neasurenent of
TR CPEo BoBirncbiea v 1 e blieeamrign i SoyhiPegeas by any
WietHidekrhovdf apl tae Samf(fdrhexa’rﬁqeu gerd EGI ammr) IGona¢gniaitly, such
[ vvater emul si t he i fi e ld be in
8@0551%%%' %s mg¥ e;)es nthe.?ﬁecp utrlrsm ougﬁga?eﬂ g A'théc'srz% e, for
exanpl e, phosphate buffered salrne 5 The srze of the

%é f@ﬁ\%ﬂ{ Ay bl QHBfrn‘%%{f eﬂ]lﬁsh)% c?ﬁ-r@a?lc%mﬂhée érﬂorl"\ﬁ‘@@fer emulsron in

| oOn are prerera ess m Ccron
@reblretwg it oteatiavaIsal T be 20-rb@en el thr emelsiap| system preferably

SoHhssaE hindkdnslisibrUN TRO neBRMAII the @nama%ror.sa@réctnr@ﬁéu known in
Freferably substantralgé 150-500nm in di angete

he #hr tMetapelisable Gap besEeigd 3 cﬂeéiﬁeFaé’@b'SSOan%l%%Fré‘BSfBVEd by
piérabersnim(mamad altubtme@ pmcraomﬂwaryl W.Bhisandergatdatpany, 25"

d
F% r&? ‘Qf oH 5’5{% eatnf’(rg? et%;bJ e?'Fg'%er? arIPBTr"aZ 0{ ﬁ/gthegagyl which is
amoxm@ﬂhqaneerben‘eamdys eapeble of beimg %%ooﬁed hiemefaboligmo i ués, seeds,

B¥d GHAHRCEre RERMbhIdLRRed BE vElRtdREGISS §ﬁrtﬁe@9%ﬁ§are-r5\§o part of this
anounts of the conponents present in

BTSN RS 'r%dep?%e?rea"vn%%l?'%ﬁ"%ﬁechcewléﬁﬁ%@arrqjothers
Sﬂualérﬁe (201 0R1Rf9, f rm&a&eﬂ@% 610,24 118,22 0a6bdahéaiené)heis  an
S 15 and wh .
Pl B3 §Eh 3 Bl B e BRI SRt D heg yanvtes
tnooli8&mi, uvtfeat germt qil, scecbran oil, and yeast, and is a particularly preferred oil for
use in this invention. Squalene is a metabolisable cil by virtue of the fact that it is an
intermediate in the biosynthesis of cholesterol (Merck index, 10" Edition, entry no.8619).
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as pol yoxyet hyl ene sorbitan nonool eate. Preferably the
ratio of oil (preferably squalene): tocol (preferably

wa@z2d0eoopherol ) is equal or |ess than 1 as thi sPQI/BRIMEE69979

a nore stable enulsion. An enulsifier, such as

Tween80 or Span 85 may al so be present at a |evel of

about 1% In sone cases it may be advant ageous t hat

the vaccines of the present 20 invention will further
contain a stabiliser. Exanples of preferred enulsion
Systiefery. gitemid &3 ard dedofien VWAEY SbdillatRifions\MajBants 1PA D 38ared1 B1;

j ul.si ' d.
WRGEPAERD pOLEhE L G g A ¥
ﬁmnh@n@)tczi@ammti@m anay paierowtatad asadeserib@g8an ERUBEH 271 B1, in that
e s b-Eh&@pe'r@or% Habdd Grpfitd. 36=pt|cmaﬁ$]@5ﬁ1&%m an em Isifier, of

enbodi nen present invention
Pi?éerat?'h\ﬁéﬁtthféfh1n’ﬁ§?r°&d'6|‘i'@’6‘?f8'l | Pteratyelys dher IPF?'ﬁéT‘aY be used in

bcﬁm&lﬁlél@hlvﬂwaﬁhﬂth%r ol Us irmmsmé%ﬁ bsed@r drVait bivi@iSion t @5@9@3 of oil
urt er inmmunosti nul

or saponi n
BPGsGas B B R e e CHaINA e DS (oGO B G iDeOTiegan, Such as
Beboetatiolisabtt didjdasa@ibed &apeoach” 1995, Phar naceuti cal

Bi ot echnol ogy, Vol une 6, Eds. Powell, MF., and

Newman, M J., Plenum Press, New 30 York and London,
PEBNWELER @ UBIBGadjY ants rpea sprhafe beardsuggpseied ta he usefuuasadjuvant

BOHLdsTBH AEE B SogCRERY SIIdd AMSbiRRicN & &gmt\pa(tgt Qrﬁulsmr&s/ and other

I nvention conprise a saponin (preferably
aftive FEgenisy hvgt pess P?ﬁcélP@r 8Bl %ﬁJUVBTI’éS NPL aggnegn(ip | 95/ 17210 WO

gsvammorwdemmsb@dwcgm1241|9)t | ot loy emhdidiorR aafu%rft)é have been

LBkl 20l S Bl 51 AL ) o vater
oibint watar ed3sis R0 B/404,067LHP IBGTIUOBFEZOB%/ A680WRch tparprébrred oil
grqlg( Bh éy%[:er#sh (|n ;ﬁ‘a%’éu%r \x/r\’elnC %@5%0 ap?rg tgéo%\sfatgt ﬁ)lrm adduvants and

sqpvmutlpnwféhejysmt lmezehtnon V\D 99/ 12565. Typically for

human adm ni strati on the saponin (preferably QS21)

and/or LPS derivative (preferably 3D-MPL) will be
Moslsseferably the pileravisien g iaFtanceeil ﬁb\g@ﬁr gmulsions) f5H8T eangriises an
emulsier duah g@waEEmsogand/oze%gm sm dhéleat@roiLOOQ,

pﬁﬁ?;fgrrr%nél(%%@% @Eﬁ?% @Y Pll linﬁlv te séor?j} ér%g#?gwn%qtabohsmle non-
Gﬂnfpdsll Secl‘f bs)mqﬁ?alinte s&,LGb}énEEdblabmd)doshélblesmhlas &pief @rcateyol (and

igll'e er[]%bl)f bo‘i nﬁ gand to:gnglif]]e%(ga%% %)(%6 rt rrgg}ngerdgrfqugtant
39@1 arﬁmlesn BO et-‘\ stepol éﬁreﬂeably}chol\mernl Bay aﬂq@cﬂeyrmh.gded hyl ene

¥RE th 34 OTTRBQLQ:I"‘%%I%] \)vateyg}ﬁulgor%qg %Eﬁ%&nﬁe %earﬂgn QJIIEB% the art.
t ocopherol are IO present, prefera eratio
§Q'{H‘Hl°ébfethe angihng @6@6?#?61‘“6!”9 ithe ‘@%‘&Pntﬁ'ﬁmg 1oil |pBase Wi syrfactant
8Sch eIs"Ht rssmwzlzﬂeswasormére f@rbabdi By mm&g@h@anonmm@ a%mogemzer it

[ riol ea e a

bk B T e ekt Ruibe BTGt e SiheristiaSist b fre minture
twices tneugbas eginge neagle beouldaber anitabigeton hotmbgéniginge small volumes of

t ;
TECASN,. b IR PR AT HERFLAES, B DS BB RS macnne
BRmyMeciotthedssemiprsd Periadsyf LuMmates b feaximume P[ﬁ?fﬁlﬂg Input of 6 bar
@gﬁ |pfé§.sdr5 cﬁ%b&t(mf&k)) :caﬂ@be]&%lbtegcbytth@Tﬁnan%kill"e& iMéhe art to
N

h Tricapr
produce smaller or arger volun'r%s ¥)f emuISIOnpa'lthe ad%p%t:orY could be achieved by
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preferred. Wiere squal ene and a saponin (preferably
S21) are included, it is of benefit to also include

wa@2everohl (preferably chol esterol) to the fornedBEPING069979

as this allows a reduction in the total |evel of oi

in the emul sion. This |leads to a reduced cost of

manuf acture, 20 i rrpr ovement of the overall confort of

t he vacci nat ual i tative, and . .
tiSing PRSI RLlaRTH, P 0 Ge Jhtshieant 6 Parfes ytaptsrpuision unti o
peppatizesas bhizhedwith ofxdropetd of tF:Nre;quur@cr didmeter.on.

ﬁcgﬁ) BFInE}%t?ﬁy %rfgg?rfqﬁé%ﬁgﬁd é‘%&&.ﬁ&‘ s?x w& fg)g |¥J SUéous carrier. The

I nven
A4S Fargertinay i for sxgmunie, rﬁ’hQth&ﬁ)? buﬁeredmeahnange of 200:1
to 300: 1, also the present invention can be used in a
“"lowoil" formthe preferred range of which is 1:1 to

200: 1Thex§iz¢) ok g Slbldyop*ﬂtﬁ foupgd withiy: the siaRle pdp water emulsion are
pretdraupiRby thak BiSthididhi by Ye #5thd rarigic su&%m@ J0e80BhAS preferably

SN e g e B BB5 Bl B 150.500nm

por diaimeter, Aod O (hartiglips abbe 0 hinC il diahgtepr af e’relaaded by photon

ﬁg rlgn g& %olggo ? ?1 {h%gll(?gir(af 8?‘7%%?%5 P%lﬁfees dg W)nbér should be
2ighin tlneop@twetl ranges emeneanefyraztv moredham@ﬁ“/i anammsﬁmm‘erably more

Haf 0892 kns o‘N*P&déww Alhoer 48 Ath.nﬁﬁsﬁgrneéwe ?an@E@ rmle amounts of
nost 30 preferabl P]/%chol esterol) 1s also 1 ncluded

SEBREneR Riesant Nhe s YRYHARTO! Sheresenhifvention repragventionally in
bRrehds ofmaw €B10S) 6Hp @W/@HB(o@fhettB@I Bdsesellimel, e b Sfualene;

f bl d I t
B TrBiP e ATk ABPeiePaBTY pHLraT P LPApF Eiractnt, such
as p@ﬁoxmeth%eri}&sdrmitah heonbalagte. E%Berablpth'é&@tlmwnonwdferw squalene):
f f Ne [ ,
B Pl HRTRERE L PR o S ATEL T Bt 0Py 0o gpgre savle
anpigipantinfeorusifleatsuonhag TweendPior GaaredT owbalsatbednessnt 4t a level of
AbRPA . N 1} BEmb HMROR Gy Co Q&%ﬁé’g&élﬁnﬁapfhet\]&%cmes of the present

I nvention) Involves a saponin (preferably S21),
Inwentige willfeithey eontaip arstabiigery 3D- MPL) and an oi | errul SI on
(preferably squal ene and al pha tocopherol in an oil

t I d b in O '
bloryah s bsgeead BB YRR 2 oo W PR 1y B
lalﬁU W@wh metz wthélbcHlﬁ:IoE)a enawmé@&tam‘s basdd-6h 2qu@me] Gtocopherol,
1.dO can I ot el
P TS EN D ERa YDk wib R Frdlinaants Q821 ausrorp-MeL
ahes ik aqunticliaRy, paefenmedsdérsbodiBnand beths fpresactaaveRlith, itre adiivaot of the
T ' N
AT IR Pl T R o S ihvtves
thetsiofi andior saioniist yEXAMRRS| of st qmmuBostiowiABlscaradescribed herein

§b{d1§m%béinérbg§5h C e Bitualt anRWuvaﬁr@p;ﬁé’&ﬂpHQQW FpbrnfddButical
TLR4 agoni st

oni sts L | e
BiefEERocap ol et Tea RANE P a0t APYERBInILY.. PR Press, New
Iy onkiand gendon, KSBNIR30N6E44867-Xay conpri se an anti gen and an
i mmunostinul ant 15 adsorbed onto a nmetal salt.
Al um ni um based vacci ne fornul ati ons wherein the
ant i garg prefedred respeaintimnadiyvant prthimreunggents geppesitions according to
RNARRASPERIYEe bisBpshif\pradétadflQs21Ra®Ri/or an LPS derivative (preferably

3D-MPL) in an oil emuision described above, optionally with a sterol (preferably

cholesterol). Additionally the oil emulsion (preferably oil in water emulsion) may contain
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adsorbed onto the sanme particle are described in EP O
576 478 Bl, EP 0 689 454 B1l, and EP 0 633 784 Bl. In

wo bmge7oases then antigen is first adsorbed onP@I/EP®06/069979

alumniumsalt followed by the adsorption of the
i mmunosti nul ant 3D-MPL onto the sanme alum niumsalt 20
particles. Such processes first i nvoI ve the suspension
t b . nt.i.
arnfﬁ%éxp }or Feélgﬁrﬁgﬁo?@r t} C%BB#IP@?{U@&S nng aLsrll |rL-wa{e ﬁmulsmn a
statol grda saponipgreddscybeddn e ¥ R56At o a! umi ni um sal t for
one halcaff fo ARAMch CAERRFAHDR tHé‘@S;F] (prétbe 81 QEEBﬂ §'B7or LPS

MPL suspension IS sor ant i
agrtyativee (RrefErallyaBP ML) swill ke pEasedt ina h@a@ﬁ tdeR eaf amrmteogemc

ESpokitBR W the @é]’%etJFQEg kenbu@tsudPhs vl d)dpguﬁr%fera%'ﬁ' kﬂué; 50ug per

anot her process, the i mmunostinul ant and
dpse- ofvricaihaing ol ermuision (praferab ldn wateg e@é§t9f‘l \wé &omhr'seﬁrom 2to

1(12 et &bolidh thf oll. ﬂ-‘ﬂé@bé(bdf PO eempnséqﬁm p $ce$(|)°}te @Gu@?&ofrﬁhlm 10%
| Sa ar
P SRR bR AP T GreTrn fld e Gedered reably ween 60

elbhethyept abrbitan marhdolepm})t i Where Hoth $quakede Iayd tibba micaphego! are
grfesern rQﬂeﬁa&@%@ r%toz?ls a‘ferBaratédhgltg(tsqﬁ)ﬁQrof Q egg Irﬂl)%{/ Iees% ihan 1 as
thisyprpidesra myemﬁenle emel@lnposﬁinancﬁﬁ (§glibr5¢n kiolggteamay also be present

LAI40QDF 0'EUb aBY in tRASRALIBBAs M¥dTn e BieAtidA. C IF 8brhe cases it may be
particle, characterised in that the netallic salt

ﬁ*!ﬁamaeP?éls taatdig Eraceeni¢ 9%9%5‘0@# anst YasFingsh ef the rresent invention
Wi TértRF B3hten a CREMESBr dafplRl dher dﬁﬂlsmﬁrstshﬁa@eﬁrﬂ§ edtuding caprylic

VRSOGO TS TP ot s

erafdrrevhhl ch are subst ant| ally free 35 WO 2007/071711

PCT/ Eﬁﬁgrgﬁafgﬁzﬁ ta,? 4 saﬁt@%ﬁ EN L8eh) 4 @%ﬁ)dggd{igéhf]tggﬁeﬁt to

art are a
glﬁg inglage apteral (nggfp@hhucaplegxerpk) dacthe forgulgtign as this allows a reduction in

HEMARe SVt 8itin 1RCERLMIAGYis IELR BF £F8dced MENEE RBnufacture,
provi des an adjuvant formnul ati on conpri si

n
PRAROeGIEY 11 it NG FORS. B AR BRT ise aualitative and

E@Jrﬁniaﬁ@eelnﬁfro@n{éﬁfsaéﬂthé: re%@lltdnt nﬁuh@feaﬁétsﬁddsé@dsucﬁ ab MmprdGed IFN-y
onposition is substanti al l%‘/fﬂ ree of other anti

R)ES?F*%'Q%rrACCP'iﬁ*if@'ya@ﬁﬁ%’ﬁ?mi%?t 1o thedreseah Nk tigh Wp%a"y comprises
brﬁétbfdfmbtéﬁoﬁsa‘bfeldﬁhapd)rfn G in ale @dgwmm 1| te 3064 dalséd the present

REHPRIAD G oHb b2 Bvprio Hce SIoFeaetod B o s 11 o 2001,
prefeudithe 2t do 090: 1 aendawt pEfE{raiTIpBwtzslamgaladmulthngvmme retains the
Q&‘eﬂg gn%dﬁn{%@ o?ﬂobérg \r’é@' %Ih d Sthgn@orﬂé ar'm{s with a much reduced

I Mmunost onto a ne article with
aa@ct@gem@té mrofifey éceardingly: the particutarly gesfertet m@d&;@gﬁp have a ratio of

&Teﬂ@%ﬁgb?\d/\nﬁ?mtﬂe ?ar@ebfih h it 2508 tauso%adréiren&i @ihbé & ®al b 200:1,
e IS RULGERL 208 ek bR R ER 2l 1 Gl ol s

plle&ararmyt ellolesidrel) isi sdsoaincledednprasentrasalratio cffcslapm(rastprloleas described
Al Ui ni um phosphate or Al umi ni um hydroxi de. The
present i nvention further provides for a vaccine
conpoBlet eraAsien gy ofdhe prasai Hwention IPsaierably Savere amaheibdroplet

&izd in'thd siAhictdn! rﬁngef N@st“ﬁ?&f@}abﬁy%eséﬂ droplé‘t@ze@‘%ll LR the range 120
adsorbed 15 onto characterised in

{20 M. Aeg mﬁﬁtcPr%f%r@B'M(S’oB‘zﬁzplﬁgp@?, 'rtﬁ"arﬁ%tf’ llic salt are
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separate particles. LPS or LOS derivatives or
mutations or |lipid A derivatives described herein are

walewrgnedt to be less toxic (e.g. 3D MPL) thanPCEEP2066/069979

| i popol ysacchari des and are interchangeable 20
equi valents with respect to any uses of these noieties
descri bed herein. They may be TLR4 |igands as

i CvkBIgsdeR e hesm Yl S o gn5asig wih Ao i

WEOBO6BEGBic dompositions b thdiimantiort) hﬁomékj alyagohinUpretbribdy QS21), an
f_pg d%ﬁ\yg? 0 gotréf&%%ly(%rD Igpf)bér% a%m u|5| rT?pre a%{[yrngglgne and alpha

rrrer kno
mgmrmn i dltln(vw@rena@m @k degdnbqumdﬁﬁlr%h?dw och VO re8/12565

&lolar%ra{a @ﬁ%‘sr@gﬁhérp Bin EShL 2f B4t )as

ch estero | posone carrlers may carry lipid
A derlvatlves [such as 3D-MPL - see above] and/or

Ei’é}ﬁﬂéd’@f & UK agorfidp3dciudeSRPti 8 or ||;5bpﬂﬁ§n emﬁﬁké@molmes

t ho% rlnwvant CcO és'zqsu?%q;o( %eémgwrhéll@é agonlﬁg 48019@ stra ded RNA is
leﬁeikndwn LG agxrnlsl (TR8 uSBurpéltsmthRphrdm(cép Wwherfes$ anibfe stranded

ggé%nd@%kygaﬁﬁéylsmlmc géyiytugr] %QCI 2 cBmf)oe’rCI% S%I-%tg%’[?f rBi%rfE'%of viral
RYA). sare regemplaryrof iThiS 3aagorists hald- MPLés exaniplecd,a TIRAG4onist whilst

40- 50, 10, 20, 30, 40 or 50 @)
eFSﬁ%aégc?éﬁlégtﬂLﬁ%g?lsﬁ nstance 3D- MPL), and 5-60,

10-50, or 20-30 lag (e.g. 5-15, 40-50, 10, 20, 30, 40

Phe 5|erﬂ)1079?eﬂﬁzoﬁ<brﬂ os(tlBHrméW%bﬁ‘lg% %Zér)tl er35hn36aﬁ/\@nmunostlmulant
2007/ 071711

F;g%/ E|P2006/ 06997 Jnuva
ngﬁo( bed A (tﬂ.ﬂr,n salt, y Alminiym @p%eéir\{ayu(}%@g Hlations whereln the antigen
Bod b atrmnesnrduranor@d@ﬂ:‘m@qllaréﬁnmonédmmpkw| Im@ A (3D-MPL), are

SRR e SRR Gl p B S or PIEELERY poagps 1, and

EBIG @)’W ?Bj’r B‘erlmmepesaseas th@Bantigeh |slflt$t ai8@bed Oftp tQ@ELumjh,lum salt
Bt O 0 SAFE B SH R G o
B@ﬂ'@@ﬁ)@}‘ch P@F@Sﬁﬁﬁfﬁb@@l\@dm pusperTien &30Pk by spniegtipn in a water

Bé\ﬁ UMAGRE FS laé’m{?ﬁ@t&e%f beReen RY.and400 %%‘CThé%Fhéﬁr‘lds typically
IS no ficantly inferior to that induc

Fi’?é’f trﬁPéKF‘FPa?'!e'FT'”"\/%?é‘JPrn%‘eu ’Iﬁ’“h%}rfﬁ?f“\}%{l‘,%fi”i‘féré’s“”d?ha%tﬂ%on The 3D-
pIFLads feRBibn idBemdiidedan theisddrbeo antided ananmoBrbilos i9incubated
the inventi,on co rise iL i,n water enul sion

L e L G R sagﬁ ﬂ%ﬂé‘ﬂ]’toa(t g‘lﬂé HE%qual ene), an

emul sifier (such as Tween 80) and optionally a tocol

Kn dé‘h%tﬁe??ro@égghﬁetlrﬂr?‘nerﬁ’cgﬁﬁg%%tsanhrﬂhegélﬁlggﬁrgr%gﬂ r%ﬂgrft @gtal particles,

2s descripeq in grP 51@@1&56( elhe |mp®ved5p@cessopomgisg; thg)adsorptlon of
@Q@ild’l@&m &t@'a' ét§lh@5alﬁ§ar§cﬁﬁl%l@%a by Qhelaé&rptl@n 3f the antigen

a8 aRgperaneply 1R Bioue B, BB g oLt eBiyefeaneligpartces

®. ford(y vaeeind 5THeD adj@vebP fordisg On te gresent (vegtionlbad Be & &djuvant

Qéjngosﬁlong:)omtpﬂg Ré a(ws Hﬁhn%?tmﬂ ﬂ’g a&é&%%hgﬁtg 53 é’rbe-mlics sgb particle,

vant na r conprise
grparqqgerggd dn (t@atgthe gnqtglllc 4@t pgrticle is substantially free of other antlgen

Furthermore, vaccines are provided by the present invention and are characterised in that

the immunostimulant is adsorbed onto particles of metallic salt which are substantially free
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10, 20, 30, 40 or 50 g) lipid A derivative (for
i nstance 3D-MPL). 20 These adjuvants are particularly

waeovabl7el f or i nfant or el derly vacci ne for nmul BET/BPR06/069979

In one enbodinent the vacci ne conposition conprising
thi s adjuvant conprises saccharide conjugates derived
fromat least all the fO||OMAng serotypes: 4, 6B, 9V,

bite Sagher i et aciles' G Bl oS S 2dsbed to e

altgee are subaammmmhnjtebymhmmrroenmmfmed agai nst one or

Hg‘%?d"i@,iz ﬂ'lel )pé%,’sgﬁt Vﬁ\féﬁ i p%gv (fe?g%ﬁ?gmﬁan fo?rﬁulat?o\é tcémPnsmg

IS no st gni erior
mmewmhi@ﬂt whied hes beeteadseipey anto |am@rt|cie dfi e megrtallicesatti ¢haeasterised

-Eh'(t)l'% %Sidnb%?tf% gaé’ub@.%héﬂ?a\‘réé/ o‘?cmﬁéfi“ Qnt epzﬁn'o?eo@er tr(1|s adjuvant

proulation cag be.an. lqtgrmqghazeswglph Of @25 aﬁ@pjugqré I4sot|JseEif @ﬁequlreg for the
magifadee dib@b@éiﬁee ll\@é&rdln@y fidre is Prbvibied alhrodeks & the0nmdiifacture of

e.g.. 0-50, 10
hoidtoa; o2 %ﬁwws SR gﬁzwan) C°’HH%?“@”621“‘°!10'S56“9 oy more
Er@n%stgnt(lmtg adsordEd, ontt0a Betal AdHicl@ @ith 30 antig@n oPrefePablyg Yhe antigen

el Lﬂr ﬁ’srorﬁelasc% ?d;? ?neﬁ%]s)a't d§£+ ﬁwe%ﬂic%ﬁ%ay b identical or similar

vaccCl ne
fodhermetﬂluc @nls which iscadeorbedonip Mntnmuaﬁstmm@nv aicreferably the metal salt

t
Sayci Clﬁisjai i f'h@%ggg%gﬁglggltﬁﬁ]hl%%gg \ﬁ?%é?oi %Wﬁmrﬁ%?dromde

peer/ MG/W@gQVQfU'H@? i Rejdgs dai A Yac5iee  §PTPeSiien  comprising
fnﬂhlhr@\éﬂlrﬁlﬂarﬂ%rd%rﬁﬁﬁﬁnto‘h fir6Bparft¥é ofl4 meldife, sa1t9End drtlgen hdsorbed

310p 1 PBL 5ol corPE RS RSy B RRpPTHReS Bpetalic salt are

separi@pattitiéd. r e i nduced agai nst 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

LR oPL@S Wariatiyes & nndationmer lipid Adrtvativescdssoded hetain emalesigned

RO LRI ( EE}e 3BAPLY 3Rdn Heﬁn@g né&Holyts.gt%hQ %Hta'ré’ﬂﬁeratangeable

the 1 nventio npri'ses ni-um at e and

PAYVAENES Wikt re\ﬁa?qt\ﬁ@ any yees %fs‘h% rmnel)es dﬁsprébeAd]ewanEher be
g%gpal&)goﬁaﬂds{ Pes Seseritdd A@SR). UM 780ch 2QPw&ABs Bfe described in
!‘{9%736887 %0%0339”&8@1%9‘%&852% 3\%9%8%%630 40

or 50 g) I|p|d A derivative (for instance 3D MPL).

:nnc#n% n?a %Laé en the a zrartitI ngli tp((? é&ﬁorgo%?oﬁs n%fqé ﬂvgrﬁro yCOFT)‘IIbI’ISGS a

e Ml atrone.
kvrmscmae:acr@nmmade borknoempedhsiqnes frnsa adp&phalmndswng‘r |as ghipleoyl

spﬁ }/Id@holu]ré (BeR gaﬁf%gﬁ&{gigyeadsfemnrsaéh agaiﬁole@{elr%]’): Such

OW ng ser ot )
nposeme rarrwn@aw&?r% @@) Acdefiyeiives (g7l a5 SBrIPA  sepnabove] and/or

Woﬂh}igﬁ&h 35 (B%R1 -1 avaks). Blbne embdaehiant fhet :hﬁlva\@omprlses (per

ReCER ha'08e e e i ogeo STl o 1406 Bl or 1 mo
ﬁﬁiﬁphcﬂlplddtor #gistpncd PORMY, I(y02i5fﬁ‘@r0| @x1.9,0.9190. 79, Bdlu@ 8.corify125-0.25
Qe BT &¥B3 61110, 1526 S5 01185 HeTBBroY @65 di2S chdiBsterol), 5-60, 10-50,
or 20-30 ug (e.g. 5-15, 40-50, 10, 20, 30, 40 or 50 ng) lipid A derivative (for instance 3D-
MPL), and 5-60, 10-50, or 20-30 ug (e.g. 5-15, 40-50, 10, 20, 30, 40 or 50 pg) saponin
(for instance QS21).
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The vacci ne preparations containing i nmunogenic
conpositions of the present invention may be used to

w@emvett7ipr treat a manmmal suscepti bl e to inferCT/BPZ00&Y69979

means of adm nistering said vaccine via systenm c or
mucosal route. These adm nistrations may include
injection via the intranuscul ar, intraperitoneal,

b X Vi |
10 ST B SR Do A i i a5 osimen
;!penvaoomm mppsntlmrr Fomprisingtthiaresgabntachmprises rsateharideofconjugates
H@r&‘éb B, Jt‘?éas Ql?th‘e JSl?MWg”éer&f e@“?“éﬁ’ré\/aﬂrm@ '151'—'5 3F, 1, 5, 7F

as naso aryngeal 'carriage
GUlC] lmmycai%%wrmae l@@e ﬁbmereefrqr@@erpveesﬂ . é%nara;tj22Ft) hurerein the

éMC?&%Bd!Wﬂré ﬁ&ﬁ%ﬁ'aﬁﬁmﬁton'eto'? RAE kdrea?a th%tvae&ae o&h;sdaeh&gm 6B,

he vaccine I nvention P/ adm ni stered as a
%Y nlft d8God¥; aE%@BBr'%H?tSS'Q’Pf@P%th'”ﬁﬁV 51 t52¢ ipduced byghe Prevnar®
sabaingirsteidiat@grisher at the sane tinme or at different
times (for instance pneunococcal saccharide
conjugates could be adm nistered separately, at the
baome embodinent the 2djweak sisedafot tie coimpositibms of Bierimiehton @prises an
b e r QAGLIEH hitle RIR! § L MRBRCG (&Tch the M&Sr%) n Elisifier
opilrra coor di na? ion of tThe 1nmune resp GrSe
(secipexiwean &daand entinzlly a teent (stich aglaipid f@wmercd))nln ontehambodlment
@Etgb@pah ca_rhﬂrns"ég Y@rstmwse?@ SPICPAgLo ma@xer@ren@'(g g%%-3 56,

h
f er ent m ni strations. 35 addit'ion

Wg1 1em9)d[]?téb‘?5'ﬁa%ﬁ'i f3ush P&Fﬂlﬁ?“eﬁ Ofi-1% @rfeh 0.6 B R &8 ot or 23
gi sbrat, @By ke em%&ﬂ\éﬂs@@(@ﬂ Pvidenldo) and optlonauy 0.5-20, 1-

g§§’ﬁa5°864 619 6al B o5 T %ﬁ(ﬁ@%&"wﬁaeﬁ%ﬁh@"@

and bacterial proteins may be adm nistered IN (or ID).

n addi tiaon nes of t ent
s Bt Py opRrp PR omger oty TR PReP legiate, 400
1@ 20530, 40 dh&D G Mipid M deaibative (FoeihstardoetaDgPE). i N t he
vaccine will typically be in the range 1-1004qg,
preferably 5-50g, nost typically in the range 5 -
Diebg . adfgdniteaiergarinlaiiyn stiiable ferdsfentraateldery vacsingjferotuatiomsy In one
a@B&d.ﬁ-’, otﬂg \%Ecﬁee\égr{h/g&sn ﬂoccbtn?ﬂ'nsnh Q'Jd?l}vbrqtnéompnsiesr saccharide

equat el tron 1s ge y
erniugatel é’Q”\reﬁ fw&:@tl Igast @b@? MO‘Q""ST ﬁ@royaem % BB.atYel 14di8%y A9, 23F,

105 afpp(Hachay 6@@%0#%9%@ bndVbFmofe fsMRRYMed 3) 6@199&) and 22F),

Pl enum Press New Yi Encapsul ati on with
Mesgi8 otie sCME a%tsbeiilr B'é’a ipgueced| 9981 RANe 198 fpar@efﬂf all) the vaccine

dordsbnee 4, 68 1o, YACBTNESF 4nld 23R 6s mut €@INEantninestivt hateduced by
[ ution or | Xophl lized. Preferably the

t )
ggl%‘?"%%‘l’%&fﬁwﬁ‘\"ﬁni’%‘:'?eﬁ the presence of a sugar

such as sucrose or lactose. It is still 15 further
Phish %%Ht %aghgfuor‘id]%o%.ﬁ dd’éﬁpi‘é Id. 6’?@'56‘6‘975 0.75, 0.1-0.3, or 0.125-
ext enpor an reconstit prior to use

Rye e (eigz Orgd- %ré% Pdauf-25 P'ho ézﬁrﬁlﬂbS@TobﬁPré”%te'?ﬁ?ofé‘PlePtéf?') 5-60,

1 (yg@ccsrnﬁiscaﬂg (érgngsso bd) y1o Iz@a@otm B 8b&ig) aaalpbeamat.ve (for
titers Int e presenc in the

igRtaneq HrMilin 398 kP 618]5Qv%(n¥0 30269 (36 &1135 é@r?&:ﬂ cﬁﬂ B & or 50

LansapsriPforisstaicetisegyl a vaccine kit, conprising a vial
contalnlng an i munogeni c conp03|t|on of the

invention, optionally in Iyophilised form and further
mﬁrpmusamng ;ﬂarhUuaHy gditablei for @geramaaﬂmmmmlatMs deae iehdddiment

{P% \?ac@me composf mBrrﬂs?ndg 'ihls?tadjluvant compnses saccharide conjugates
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aspect of the invention, the adjuvant will be used to
reconstitute the |yophilised i nmmunogenic conposition.

w@oatttough t he vacci nes of the present i nvenPCDRPI0AY069979

be adm ni stered by any route, adm nistration of the
descri bed vaccines into the skin (ID) forns one
enbodi nent of the present i nvention. Human skin

8 PR o ef o o R seccidise G p, &) i dab 2 fob. 7
&pd deaynals ¢enmisé age or matel femin éretyBés 8ledAYI1SA, avid 24F)] wherein the

Emdqarﬁlﬁg%ﬂ{eﬁm%&%d %BQ.R%F&Q%‘P?;? ré I(osrsalﬂ the%%é«ﬁr% ?nﬂ'gﬁo%ﬁnts 4, 6B,

ave S Ion Oor a vacc
avd'4. 8pai 9F end 2BF tl?neotommﬁcgntlyslﬂfemn tatthat induceenbyries Prevnar®

{£2heimanacdind®y al so be associated with a nunber
of additional advantages. Intradermal vaccination

with the vaccines described herein forns a preferred

fnoetﬁ{euéow Orgticgignier{é fcﬂ:lf_il_e/ Bdj @%ﬁﬂhselggﬂgsﬂbl @il:r]hpo&ﬁor?sgof\&& invention comprises
e, con

ST, BB A PR RIS (e Ao MpLoT B aciuvant may

a{nﬁmed eed, Shmlonqm’eo $cﬁ5750$12(e1psooobr mOem_ ipaQAl tahelgﬁkdulm placmihate

t he t ret chi th one n t eve|

i rel e Aladie b oms 250, Yok Aa ot 509G Ageratve

(ieadbtance SDIMRIEr t ed at an angl e of betvveen 10-15. Once
the bevel of the needle is inserted, the barrel of the
needle is 5 lowered and further advanced whil st

prigwvddiary is pslrti'pgjhny suitabls Upe elderlye breingané vatcingnidenulatiops. In one

?rﬁbohlmem ech%wfage gmb&‘?tfén' éblnﬁ)% E&' tMS%JLE/E&V\é&?&rE%g %Q%’:hande

rmng a surface

ﬁamtept?wdﬁm\teﬁdrpam'eaﬁ a'tthefqﬂe\é'ag gerolvees 4r €8 &t 14:, 18C, T9F, 23F,
desn e fantiAdy ke cansﬁdef briedbil nortesorll ReFbpes AABANHGA €sind 22F),

ui d ag S 10 across the skin haye
b paIENE ah o e FkeoELORRek e 2 PoBHr Ale vacone
SMABALD 4, GB]@VEH 18827+and @3B s fidv eighiitantiyjnéxcibt BNhat induced by
ce b exanple in WO 01/13977; US

g‘ Pé%’”éﬁ vac %e%‘e’g'g@géfﬁic'” 5,334, 144, US 5,993, 412,

US 5,649,912, US 5,569, 189, US 5,704, 911, US
ﬁééga%§ﬁg%re§gétlé%sg8%ta%ﬁr7§ |g4£l$m§ S ! %@&m!ﬁ% oF dﬁé?re%@r?t’mventlon
53D, beysseq BopratEsh or (keal a7 g@NBEh susssPhie 4o gafectippp by geans of
édrﬂﬂlgteﬂl@salmﬁ&neg%z(@st@ﬁﬂ: NWOnBddsaBRdte. TALEE ba@hisWBtions may

nmet hods of intradermal adm ni stratli)n of the vacci e
BF'H%%H%\?‘%“B’P\ vigrdQe IMEmygeH o ERENtERAR!. BUadergalsOr SHeputaneous
mefedj 8 viaOfhudbe i mg’g‘f@%gﬁdhé oral/biahéntayl msﬂeitoryege}mtomnnary
olid, vaccin r .
f gn}r/aﬂ%sﬂlafml{}évggpfémyeg %)rfn 6 reﬁ{ en o nteHmOIP a clslt%s media
of prefeged kies nasopransdeal nedrriage of an@mmcammas blelmcurergffectively
MR, L M4 ttenMQn?%f@égﬁa its %grhw\eé?aéé"eN%E&H ﬂ%sva‘Elene of the

the present 1nvenfion are dmnistered t
@Kerwon FraY ks gdministered as a smgle dose components thereof may also be co-

administered together at the same time or at different times (for instance pneumococcal
saccharide conjugates could be administered separately, at the same time or 1-2 weeks
after the administration of the any bacterial protein component of the vaccine for optimal
coordination of the immune responses with respect to each other). For co-administration,
the optiona! Th1 adjuvant may be present in any or all of the different administrations. In

addition to a single route of administration, 2 different routes of administration may be
38



10

15

20

25

30

35

specifically into the derms, the vaccine is in a | ow
liquid volunme, particularly a volune of between about

w@2®30m71and 0.2 m . 25 The content of anti genBCT/RP10h&€069979

skin or intradermal vaccines of the present invention
may be simlar to conventional doses as found in
i nt ramuscul ar vacci nes (see above) However , i t is a
nor intra es t hat

eﬁhuulfozgtelxgmgleh%fc%aéldes 8(Nsacag%ge CON:'%%?% m@é%&e a[dmémstered IM (or
m)@hélbactanat ppeairs may Bd aimicisteesd INdardDpels aﬂdn&orpmef\eababés/of the
{h(/&‘élgmnag%egﬁmmllsltér d@ﬁgp@g gr%ﬁgse%%ﬁé’ N!%'E (geofsgegk&
conj ugat ed) anti gens may be present |n the range of

SRl

ggéc)i: rﬁ%t Cf?ef'bgoégh M tﬁgg%{\&her\glﬁ t%’rceﬁ? bg |§ tﬂe %nge 1-100ug,
preferatii®Homd, nohst typealw in thearangel 81-i2opg.y Fotfovmrtgearvattlet vagcination,
glfbjéc'&eméfrgbg% ol or sBRer&l 8b! te°1' u'nHtuh b&ioR& bifbqu Eﬁ%\%\sgéed the
vaccine W Il not necessari | ocat ed excl usive
35 in the derms The derms |s the layer in the sk| n

VQ&&feQﬁeﬁé?éttbﬁ%?eﬂéféﬂ Y ddschbaniel \abaks Desigh (T $Bunit and adjuvant

RIS, TR NG o (KoM 0 (10, REE 7253 Yoo

Bedapsationiwit invipossades isaded clibeddiy fFukerent UP Batest 235,877

body. In general, it can be expected to reach the

derm s by going 1.5 mm bel ow t he surface of the skin.

Theevageines of thepresrdingentioa ey de stane in solptanuamlophitizadm Rratérably
f y h b

fhla%o% %eﬁoij?\%bﬁlllf'etd ngﬁ Cﬁé‘s.re gér:ﬁt ﬂ.g fgggéérl %gr?%c?ose Itis still

("’5%%" referable et thepees VO 'ZP@@H@ eytegpp@ngously reE?rISWHFeldl gyior to
W hL)’bphlhﬁngjﬁfamr(Ssuthﬁ al rhor@&:‘{ab‘lé E:cbrﬁﬁisﬁ?ibﬁ \Qﬁcﬁé)sérfdl R B6ksibly

Wi thin erms . a the dernms

H G (YU PORRORE 1358 ) 1iFeBrSSEoP i r SOEL AL 136 FFerepedt an

plueirantibased adjuvahf) anelioration of Qitis nedi a caused

by Haenophilus influenzae by the addition of

Haenophi l us i nfl uenzae proteins, for exanple protein D

Innorfer aspedirof dreninveydibre & frovigad 4 maccaediitt camgrisinges palewetatning an

Inﬂ%ﬁ‘ﬁ%hérﬁ@ cbitpbdith AT AX! iRAuAH doTRIRY & BAIACHOIRT afd Rurther
revention o ioration of pneunococca

pqmn)rrsfngrq val (C@ntglnlng @,qdjugam@mdg;cnbgg, her§|ny|lih|§ epyjsienad that in this

gLt P NhOfinv@ArP the WRYjUYBFU IMIC 86 Cdled PloOtRbRsiinAS the 8fbphilised
or conj ugat ed @rotel n to the S. 15 pneunoni ae

E’BPH’ISP@%R'%CW% tions of the invention. Said

pneunococcal free protei ns may be the sanme or

jfferent to ni ae. proteins sed
Bl 50 1R0, b Lor ma RSP BBy P ad B RP Py gy route,
paroihisiratioan trpedescritzed vabdmesbetoitime sk 68) foms bee embodlment of the
%_r%mt r?rWeht‘Hh VAGHLAkih rboﬁtpf@e%earpfvuteromol’tgatc%lef QEde the stratum

resent I nvention IS an nprove
earneym. va“r(hpfe\@f@cst {16 PIPTHIR I EEROrIGE CRYETHS {5 efies led the

g&ehisa whithi lﬁft@ﬁtcﬁlerlayEQhé ﬁulﬂﬂﬁhbﬁfs et dRg¥esrthert tmeve shown that
Er ent i nventi.on

S | npr ov
2t YA b R 0D BERWAT LR Bkt mmune
tbsﬁoryseamd;ncbl may ralsohkee cestanted @wﬁthtahenumber of additional advantages.

Intradermal vaccination with the vaccines described herein forms a preferred feature of

the present invention.

39



10

15

20

25

30

35

present invention) by adm nistering a safe and
ef fective anount of the vaccine of the invention [a

w@amdioat7ni ¢ vacci ne] . Further enbodi nents of tPEI/EP2006/069979

present invention include the 25 provision of the
antigenic S. pneunoni ae conjugate conpositions of the
invention for use in nedicine and the use of the S
eunoni.ae inventiqn i.n the . .
P TRRh e St R o udacinel e e ety Parecis comprises
steasabhﬁeﬂn)ngome [sHieL At theo stretthisg adte .one Ihany,edndawitt therbevel of a

ﬁgﬂﬁg%ﬂﬁ:@@%eﬁlgﬁtﬁ@%@@@ ¥§U v{(a%% fh% n%gdlé @Eé)e\{-@g at an angle of
beteeqr] de by Gnepuheabevsh of 1h¢ naedlecio nmsexted othe tblaeelpcrfebe mneedle is
loWéFe'aténQr?uﬁne'?aahl/é?ﬁEd 'wﬁul&cb'ﬂocﬂ)quﬁgr ?@ ygq' %?Js@(rgéfa eﬁehlgﬁé I?Brgier the

years or over In

eT hgdiqeid 4% rfs?nw@ﬁedﬁwy élawgqthﬁybmwlngﬁtéeh ﬁrgbtams an ¢he skin
anfacefibiRGbd BE sIBWNItRdrawafof tHage¥@eci ne of the invention,
preferably in conjunction wwth one or two S.
pneunoni ae proteins present as free or conjugated
Mﬁ@t I&béntlyV\dlévgh? ?m&eréspmnemwmms' @Redd tooadhinistemMAyuid @gertdinto or
L 0 erent.. a noni 0
2855 "L B hovbireeR Bl a? 16 Fadpue BRTHTRE 355cRbSd RS sorsasso
E@FEEPQ%@AO@Q@W@ jetAnjeatronhiervicess pesctibesf fot aeaniphey antViCodi/13977;
U8 5%%%‘8?‘19’5 8650d BIIRISH, mn@m%%g? 993 |RIRENSE( L U%%as%% 189,

cause neunDnlae a optlon

VAP 194,97 anfi‘* ﬁﬁé%%b#sc%%ﬁ%ﬁ% g 5,488 R?gnlé?t @?3&@6& Y51l 2,335,

OQSB 5@3162WT”UQ°@D@¢ et iye slose 621‘9 tUE? 4 5@6155@9% Ql 790 824 us
vaccine_ or he |nvent

OSItlon or
FEITRE U heto-op. W SrTa e W' slil Bt hisgieaive metnods o

DOARAAbIddainistfation ef tha vedtineQiegabdtions fal thciudb @oftve@ BdrnaBsltringes

f, di
Bt s 4 <8 s SR RRTpIRHS Bttt o s PR T RS Wi roe), or
fran‘Sdélmal a;ﬁﬁmt (W 91/h§3440nW@198/28®37)s ougmplied ta the surface of the skin
{t%ﬂ%@ﬂ%%‘r ﬁar%%HigﬂﬁdéJ% E?ﬁ!/eﬂfwbag%%'?& C\)gokds'izsogf the

nvention int acture of a I'cament for the
treatment or prevention of diseases caused by S.

PIREH RN REinEN 6 tﬁ@tpfé%eﬁﬂ |h%hfﬁ€&‘éﬂ8'b@%ﬁiﬂf‘é‘tér€§ n@ﬁ% skln or more
infection. 15 The terns "conp

SReSHERY 4 therflsyraisnthg Macqing: g HU%H’“b'iﬂ%tdh"é?'“iW?v Bﬁrt”&”%f 'V % bo'ume of
batwedH 4t080.by measd.2 fit abl e with the terns "consi sting
of', "consist of' and "consists or, respectively, in
every instance. Enbodinents herein relating to

Thacaitane ot antigess initienskin of intrédermalwantinasrof dneeprabard invedtion may

S‘é’%HuEa?% o%?en%PP{?dddgEé‘té foBhdttiA q,q s'c';&m&%%@@ﬁ above).

nposi It nventi on VI Ce versa
Heweéaee ntcég featurpf elin oaqabme@aaluv(§ﬁ@ne§| thatdherformulationgimay be “low

fsee 'Nbc&@iﬁ&l}t tHeC@étblﬂ RinfyeBs iM W RREAIREned e b@r@é@ﬁ §r@sent in as
her ei n order that this invention nay

{iiRiar & b8t 1 OHn TIPS nip Bxnpr 058 et e V-agshepide (referably

conjugated) antigens may be present in the range of 0.01-1ug, and preferably between

0.01 to 0.5 ng of saccharide per dose.

As used herein, the term “intradermal delivery” means delivery of the vaccine to the region

of the dermis in the skin. However, the vaccine will not necessarily be located exclusively

in the dermis. The dermis is the layer in the skin located between about 1.0 and about 2.0
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These exanples are for purposes of illustration only,
and are not to be construed as limting the scope of

wo b@7iorvent i on i n any manner. 30 Exanpl es Exap@i/EPD6/069979

EXPRESSI ON OF PROTEIN D Haenophilus influenzae
protein D 35 Cenetic construction for protein D
expression 42 W) 2007/071711 PCT/ EP2006/ 069979

BPiceh A OEL Pl 9 PLL L. D Lbafl Do B RI8HS Bhtween

Di y conserved aron uenzae
individuslp erd @rmﬁaﬁ@ﬁpaﬁglpfeta@bedystln @emgal Tlean beemected to reach the

BAHSAR RN A KM e s%e%? SRR TRE GQﬁjrhg‘? IJclrahﬁgrb.etw&en the

entire 5 protern D gen been obt ai ned

Hertey cameuDasdthersRidce s Rbliecsarfang anchBreiubgyfaneous layer below.
D'@fbéh@fn@ldm’th@fmbdmdﬁ dé&ﬁér@"‘)th@eﬁ%blﬂé n'T@SGltlrfnétbl,y B lodBted solely or

?)rmq \HIE‘H\ l§§ dﬁ%ﬁ‘i%’(?ﬁ gfar}c?tlma(ta)géqjils rlHHdtg%tNlthlp ﬁ.}ﬁﬁpldeggls and the
dekBris. 125. 10 The expression vector pMGlL The expression
vector pMGl is a derivative of pBR322 (Gross et al.,

1985) in which bacteriophage 1, derived control

Eheepeasert fngention afugleeri povides andimprevad | w@ctiog fof teopesvgmtion or

érﬂar%rét.s# ae@ﬁ% m@a.s éeﬂﬁséd)%ycﬁgerﬁcﬁﬂﬁv}sz WRADerBhe Ay the addition of

1983). In addit icillrn Tresistance gene
ﬁﬂ%’”%@&‘l‘ﬁa’ﬁﬂf&ﬂ’zﬁﬁ P'ﬁ’tet“ﬁe f@(ﬁﬁ'ﬁ?‘@lﬂﬁ"t?'éﬁ oy fefce @f@ﬂgateggorm
ddwioks; tthé g?dgeﬁt?ﬁ@hfbdrﬁaﬁ%r-ﬁm%cﬁs ah %ﬂ)roﬁéd @cﬂn&%’?&‘ne\/\ﬁévenhon or

erate rans no
SrORIhE o P oaRb fechin BrinERB oS an bt aredl By retving on the
éc!mioE of BN2 Gy tivarpdaiodoccat hBiginsARY free I\D&onﬁgﬂiecﬁéﬁiﬂ@n &g the S.
Oeéign(n% fge cﬂiéu ét%g('.r)rﬁ osq%Flé %F@ﬁfﬁv%%q % hﬁ%tﬂnococt:ca fr?e proteins
way bedhe haméloe dé‘mnb@samfns vigreumenipd/Brateifp nsedhas carrier proteins.
ﬁ ChbfN MUraxgﬂéJtc%ta'?ths bR P'\Jtﬁt@é}ﬁogém Qb Se Hﬁ&&&'d”m the

een cloned into the express vect or
W@naﬁpﬁ§ﬁ?qﬂ‘%ﬁ 3 irge $r SPfHeated famm T'ﬁﬁ‘b&@pﬂﬁ@@t lUNAnt'WS'S an

infprélied ¥Rt o ElicR RS FroteBlived MnndiHé rbspdRsd adairdDOfts rhépeintifahts,
foreign genes. The vector contains the pronoter PL,

operator OL and two utilisation sites (NutL and NutR)
Ino ap@heregbodimenis die PIaSERainVRBIoAr Bt §n dNPrEYed Mfead fp elicit a

RF QI imPrubE Q¥ Ig@ﬁ&a inGhiads (8dfindd as 01:DP&ars oMERtRE Sontext of the
romoter, are introduced

grggc%n?:u{;/lggtg)@mbx aqguriisterina 3 aﬁ‘ﬁa}ngee ﬁt@/e amount IOP %he varc]:CIrIT:e of the

invention [a paediatric vaccine]. Further embodiments of the present invention include the
provision of the antigenic S. pneumoniae conjugate compositions of the invention for use
in medicine and the use of the S. pneumoniae conjugates of the invention in the

manufacture of a medicament for the prevention (or treatment) of pneumococcal disease.

In yet another embodiment, the present invention is an improved method to elicit a
(protective) immune response in the elderly population (in the context of the present
invention a patient is considered elderly if they are 50 years or over in age, typically over
55 years and more generally over 60 years) by administering a safe and effective amount
of the vaccine of the invention, preferably in conjunction with one or two S. pneumoniae
proteins present as free or conjugated protein, which free S. pneumoniae proteins may be

the same or different as any S. pneumoniae proteins used as carrier proteins.
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pl asm d DNA. Lysogenic host strains contain
replication-defective | anbdaphage DNA 30 i ntegrated

WO odoa/0tt1e1 genone (Shat zman at al ., 1983). The PCT/EP2006/069979

chronmosomal | anbdaphage DNA directs the synthesis of

the cl repressor protein which binds to the CL

repressor of the vector and prevents bindi ng of RNA

pol ynmerase to the PL pronoter and thereby

transcription of the inserted gene. The cl gene of the
AXysthesaspret of thedpyenimes adesiiad ai gnmunisiegrp dpmen hest against disease
SRREH b\ ﬂﬁH&rﬁbﬁfaes Qn& bgdonklly Fibérﬁ&)thﬁvﬁs Inﬁ@é?ﬁgé RS diGR c6MBrising

be re%ulate tenperature shift . an increase
pAMIRISeENg o Q‘%Hﬁ%‘r%'m”éj”%’f&@ﬂ“’\?a‘{"é% of e ngjyP RSy compastion or
v ci®orI0of A 7iavEhlioPCT/ EP2006/ 069979 synt hesi s of the
foreign protein is initiated. This expression system

all ows controlled synthesis of foreign proteins

A $yrther aEpkst obthetimestiontihian imraynogenit composition bhtee awéittion for use in

hj 1 train...
S PRARIP e ey e g Bon
ﬁ@@mfwsdﬂﬂt@ﬁzqeh@feﬁloﬁt ein Dcarrier is a derivative
of the standard NI H E coli K12 strain N99 (F- su"

gal K2, | acZz- thrpéﬂ'?y contains a defective
batrech of tiRia @fé'S(lﬁa|°Ethemmnoge§mampﬁlt'Orb%@?cme or kit
é’ﬁHﬁé invéhtnkh |the nﬁhﬁa@wpﬂ apm@m@rmﬁéht fdranes hiedtmeht oradrevention of
ost nacro cul ar Sy

th
TReet e B b P BSEamEHIR PRePBRs e o Mretbon.

repressor. The AHl del etion renoves the |anbdaphage

d 0 v
%@J&kﬁﬁ%‘éﬁ@!‘sﬁgﬁ c&HSrls'aeﬁrﬁéf é;?hgmag‘é ﬁe?eem%% Fgér?l Eg%mentors
imi heropdiom=ily ghketjitableowith beﬁ‘ é@fmueqn;lsmqm ‘enamsighofSamDFonsists of’,
Rehdradlly, Weeve8ah&ancENLO, | anbdaKil- c1857 AHl). The
i ntroduction of the defective | ysogen into N99 was
selected with tetracycline by virtue of the presence

BhbEdinhdtd) Her@nsRREeN to 1Yacn@i BEmbsEitiohet bAGNE | ihvention are also

R BRI MBI eBe AATEFF Boht 41 he TPRgon, and

generancodi ng the non-structural S1 protein of

I nfl uenzae virus (pMaNSI) was used to construct

pMGVDPPr D. The protein D gene 20 was anplified by PCR
Al efarences pHpaBA pplisetians citgdhwitiim thig patgnt sperificaliqnf ase incorporated
Wﬂg%encéﬂ'erjeﬂng' 125) with PCR prinmers containing Ncol

and Xbal restriction sites at the 5 and 3 ends,
respectively. The Ncol/ Xbal fragnment was then

introduced into pMaNS1 between Ncol and Xbal thus

cre a fusion cont e. N-termn nal

B o PR o Y Ry SO Bt i G <2t forn

Prese exampl%hare for purposes wh fudtraticel dnéyd apdMEBIBDt tPbB.coRrughasekiniting
gs{: oFfRQ%%MB irt 2ﬁ{ahpé?d above the final construct

rotern expressi on was generated. A BanHl /BanH
fragrrent was renmoved from pMaNS1PrD. This DNA
Byigsysi s renoves the NS1 codi ng region, except for

brarople 1o ExRESGONAEPBRREN B 3 Tt on protein wih
the foll ow ng

Haemophilus influenzae protein D

Genetic construction for protein D expression
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N-term nal am no acid sequence has been generated: 30
----- MDP SSHSSNVANT---- NS1 Protein D 44 WO

wWQed7h0i7iir11 PCT/ EP2006/ 069979 The protei n D POBEPI006/069979

contain a | eader peptide or the N-termnal cysteine to
which Iipid chains are normally attached. The protein
is therefore neither excreted into the periplasm nor

I|p| ins in the cytoplasmin a soluble
dﬁ%‘ﬁﬁ'gwﬁg{'ﬁggnst ruct pMG MDPPrD was i ntroduced

TlmqutﬂeDAmadlneﬁNﬂstral n by 5 heat shock at 37 C.
Pl asrﬁ’rgtefhoﬁt Q'Hﬂhﬂgccﬁfggrtv@é lathoNG ' A eﬁ%éeegf L sérlaSIBes and non-

&resence of Kanamyci n. Presence o rot el

AR5 FHEIINANG MY iPHi R Suroiing: the &ﬂdﬁbwquan@emcp@m 8t entire
br‘é@uﬁtﬁ‘@elﬁé &}%31 &e@%tﬁmédT fr@ﬁ‘l ect ad W@%ﬁ%nt M ®tedical

a is referred t
U o Magrsiss 8t bun” Mef et bRt el M. “aeceriahe DA
Sebrte dPhrogeioDBiae béerGlublishdd BGp garabn et alTh 89t dsféct SirvRinN59: 119-
8 contains a tenperature-sensitive cl gene in the
genone which bl ocks expression fromlanbda PL at | ow
tenperature by binding to OL. Once the tenperature is

FhEVGHELic] vdctorg@psed from OL and protein Dis
expressed. Snmal l'-scal e ﬁ)re paration 15 At the end of

t he flderRiestiPoetiePrME( IS azjesvatiyn ok MBR3LR (Crene of al., 1985) in
W/hie BabteribpRage deAiGdd Eontrbll Pthehdd e FArRErigtieh bAd &awdt.bﬁ of foreign

Rieler, ien et 1 B, Braera et (Ao Cage fon, BE Ampicii

registanegmhe dvais iexehaogéd withtthe Kaydmyeim resistatdeaenéCi t r at e
buffer pH 6.0) to a final OD650 = 60. The suspension
is passed tw ce through a high pressure honogeni zer
Bhe 2 coli0@in A3P8 The cel | cul ture honpgenate 20 is

C' ar e Ly sﬁ&HtA(FéSfS%tdeﬂ@ra@é&%ﬁt@édsd@&i@ﬁ lof Nb§ vJ th @N?ghage

y filtration. first purification
oo RPURHSyERH0T 3 SEFAY GAVate SRl TR, BRERRIEEST AH1). Noo

&Y SABY0QHE pré’lr mzi $5Ths (dBRvedIePh BF. ABRtirFRE$enbE@W)iabdriory at the
@lndst matrix by ionic interaction and is

t he
?tl?f‘gld”?gweaof e(agB i ncrease of the ionic strength of
the elution buffer. In a second purification step

E,gg)% %s‘?in@erc@mr éu.lned on an ani oni ¢ exchange matri x

arose 'Fast Flow). PD does not bind onto the
gel dod Usaprotsestion bl preteiiD) et Shewindtihe RN hias begst ploned

AR tH@Bx&Qf;swwee@F arm&w Sfﬁ@%la@r’hﬁ‘ﬂtlh&@ sfg%isqm RmMblisphage DNA

noni t or ed roug t he anionic

t@wnamfetr%f:w*ﬁn @éne Hﬁ%ﬁ'%'QF &bmemfpaq'sm gRyeE-hd hp ypstes eaptains
1Ak Oir6inbteP ALS opeAER NI Ahe dwbYyutiibdtibAfditks r(RLILOShd BRRIN® relieve
Eqrﬁgrfdtlgn gggagﬁfae(fg%f;%%ﬁ%l 2\\[ Bro?r{){%agrg\ggedr(%troesgt ea}tael‘ 1585 Vectors
containing the PL promoter, are introduced into an E. coli lysogenic host to stabilise the
plasmid DNA. Lysogenic host strains contain replication-defective lambdaphage DNA
integrated into the genome (Shatzman et al., 1983). The chromosomal lambdaphage
DNA directs the synthesis of the cl repressor protein which binds to the OL repressor of
the vector and prevents binding of RNA polymerase to the PL promoter and thereby
transcription of the inserted gene. The cl gene of the expression strain AR58 contains a
temperature sensitive mutant so that PL directed transcription can be regulated by

temperature shift, i.e. an increase in culture temperature inactivates the repressor and
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menbrane. Large Scal e Preparation 45 WO 2007/071711
PCT/ EP2006/ 069979 The extraction from harvested cells

waea7ohgipurification of protein D was perf or nBdI/aB2006/069979

foll ows. The harvested broth is cooled and directly
passed tw ce through a high pressure honogeni zer at a
Pressure of around 800 bars. In the first purification

%‘nﬁ[ﬁsfsgﬁ thé lfdrelgrlr' Fc#é ﬁ rl}!‘ g{}%ﬂe natﬁ% he?pr%astm%t gdsb%rp %Il%wsuﬁ?ptrolled

mmese pﬁ@remaprs‘le@s lserpadis)ly othtuosm th@tsnetydaetthm tpehe cefiBhimetaka &
hgséngé};gqgamer action and is eluted by a step increase

of the itonic strength of the elution buffer and
filtrated. In a second purification step |npur|t| es

THEE r aflidgitAfARS8 an ani oni ¢ exchange matri x

Sephar os st Fl.ow) . .PD .does, not bind ont the el o

o e HhoR eon s ol R GSad (Buihe PouFRB ELke el Bt garier i

8 detivatives lof treastagiaepyH € eps Klﬁqp_ atrhinONOXLC (" IsaTHalkD a6z thr ). It
0 t n|

Rt E8tedile HRogehiTompdshade KoBR AN IdnkEaRf SR iy Tpe

pheoptypﬁ pEVveRs dhensuh off f ddstamarrehei¢dular rsamtbeismﬁ he cl857 mutation

éﬂn?érﬁfa drhpedtltbendile it Bithe Q r@ﬁ’r@&@? AhBRH c%ellqerhg{lJ removes the

U trafiltration retentate is final passe a

mﬁdﬁﬂ?@gqsgwémmwd tEs Hpgis giog Bvr3, B@RE@SIOGJ\IT{'F [Strain was
?:Ji@rd?éﬂ By PsrRbedtien iobNeo WRINh e ;ﬂfagé Eﬁncl@ PRYITOSPGRMN on an SA500

yVeie GRECENRC broorC ey Al  PiRiedochersal o apyve boocen

irtot B9 wassé&Bedaaith tan‘aaa:mheeb)amdue:afrme @eesendd ofta TNME transposon

Lol TNRY, TR SRR | 0 10 i for

sequence). PhtD al so contains a proline- rich region

cangtnﬁt.eheﬂb@cté.aﬁmnnaﬁm position 348-380). PhtD has
20 aa-N-term nal gnhal sequence with a LXXC notif.

25 GeletAMG &dﬂ@?fr"ﬂ&?h CH'?@ g SNERNEPERI B NPRstryRiyrar ! protein
?ﬁﬁﬂldé?kdbevudlﬁbt(ﬂ\nQNst)aﬁd% sk Wb&%tradt PMGBPRREB)ThedFotein D gene
ransterr an C I Usln
v RGeS FHRER et d ybitg” Rhesaioe! B Rk erectrgmun
£9:1199125) vitlls PCHt pramens contdRbG Ncmmmuaarestrketbqrt ites aflfe®d and 3
%.ﬂ:%r FEB@&%?&& | r‘ﬁgdu%ﬁgﬁa‘ﬁr% %entﬂlﬁésot%ﬁ‘ %t#&l?@c‘ea 'irﬂ&“séﬁdl@ tween
Se Chaln reactli on wa
N@Qellahd &hal tbusmerpatingya fuﬁ@n plot eantaining thm Nxtespidkinghateino acids of
1Rk AET otéiR AIEYENSY $hE @Dpd?étgngﬁﬁ§vécc’fd? Was‘?tafb@métd%myfpro

pneur noni ae strain Norwa (seroty 4) NO.

5 as Rpse¢repdp |CHHW*OGP%?P'§%)8DOW .t%rﬂga' §?J§HP$| for fgptein D
bdeesBioh D«asg;%n@racbﬁl %, BaeH | Bati - GralPemds! rfephobénefr@htpli)lGNst

Qﬁs BNAq‘nydm\A?yas rer%ov nttﬁc’e NE‘T nge nrgsreglglrw re};(cgpttfor%e Ers{3 three N-terminal

residues. Upon religation of the vector a gene encoding a fusion protein with the following

N-terminal amino acid sequence has been generated:

-—-MDP SSHSSNMANT-----
NS1 Protein D
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Ndel and Kpnl or the Kpnl and Xbal restriction sites.
These prinmers do not hybridize with 35 any nucl eoti de

wo ewmotttel vect or but only with phtD specific gBEIEEP2006/069979

sequences. An artificial ATG start codon was inserted
using the first primer carrying the Ndel restriction
site. The generated PCR products were then inserted

5 AL B30 ) Besd AR 5 g e

whish birich ehaingeadie nesoially eftaches. ofhetpheieif FSatgwef@r%nelmert mfereted into the
B&ARL M noR RARSSPhRITeMERE BF thé‘@ﬁoﬁli&%ﬂnra%'ldb%ﬁgrnﬁis' ng

standard_techni ques and the vector was_ transfornmed

i nt o ARshaEconsyet pM‘ﬁW&E’lﬂPquda’F‘i’%ﬁe%'%f@ ARS8 host strain by

Rabti shb@aki @n -cs %m.ﬂ@fqa,amgfual:ieﬁmerase%@d Qh the pRdsknce of
cells jn _the presence of Kanamycin 30 hours at
g oA e

KeParYCRe freseAtRu Ot i1 PFYTn 13 eRe wasy defReppiated by
difedtibe oselated ptRhidSDINA avith sbletted enddnutieaset. The kéSmbinant £. colf

Dres. nvM 10 and PMSF 2 nM as prot ease
n%n 'g?%}orrr% to%\)-gﬁg' 2 passages, 1000 bars. Antige

Capt Up@ressidn o | dreteideBris sindemtineatontol efx ihanldetdd ¢l mmjeter/ O,
. Ur

? %@ZmT‘hﬁ?ogo%ﬁlawnﬁﬂ?i@@gﬂrg{jéféﬁypﬁ%%ggq%tgf@r?f’?Eriet H'the genome

whiph glepksopsmsiphifiemyambdn Bl ait'ed temraiatigdy intingio Q.. Once the

ferpbatie B-cla¥tet R i PelbdVed #6mRNtaAd HrdkIh PhoSRadseq buf f er
pH 7.4. Filtration on Sartobran 150 cartridge (0.45 +

0.2 pm) Antigen binding on Zn++ Chel ati ng Sepharose FF
Bhdléﬂ;sm;nmﬁér@@maphy at pH7.4 in 20 presence of 5 mv

|md C S, yas h |.m dazole 5
0 thertor e eSO Dol M B ERralhd hd L8
bot h The Eﬁramrpdrtoasmnumtpdha@behand theupdrication 6. ©roteW;-aEk was

r r
ggﬁ%@é{@%@ﬁﬂgﬁ O &Wﬁ% 8de tZQ%Han %g?g%gls%ded in a cell
@W@QM&O@}IO@{CM@ byffrs pb‘(‘ﬂ Q)rfﬁ ajfigal 6 TR SUSHeNEIRN is passed

Al throBéla ﬁlgHtpﬁéis% h%@t@géméep*ﬁ@’ V’fbbtb BarC PRY é’é]ﬂcﬂﬁu% $|omogenate
protejns a on the ex

\% cEHeEM ‘?eﬂfrif%tqlﬂ"dlﬂ? rdsl?rﬁ 'f Feéqusql] by firation. (ff %ﬁgf 5& purification

§bp s dke@ed Hsé’telﬁ awﬂlléﬂtd(ﬁ)a:atlﬁ‘o erahahge BBrom3atography &bmgm (SP

%?ér{ahast? I&%stclg?\?) F’g)gﬁ)n sI t]élxr?ﬁ%(?q a?rlxobyéﬁrﬁgglg%%%qk 28 is eIuted by a

SBE0vBaSH RhesBniPrtengttd duadutpndufierl ysi n was pr epar ed

and
V02 Ogg%%% Hdgﬂrlﬁc%tla'?fc‘t% lnkﬂa%qtlésrbré/%% c918ar1]ar1§3n3c é(ch%g matrix
(Q Sepharose Fast Flow). PD does not bind onto the gel and can be collected in the flow

through.

In both column chromatography steps fraction collection is monitored by OD. The
flow through of the anionic exchange column chromatography containing the purified
protein D is concentrated by ultrafiltration.

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

membrane.

Large Scale Preparation
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Preparation of conjugates 40 It is well known in the
art how to nmake purified pneunococcal pol ysacchari des.

wao-e007hhg1pur poses of these exanpl es the pol ysapchariodeas9979

were made essentially as 47 WO 2007/071711
PCT/ EP2006/ 069979 descri bed in EP072513 or by
cl osesl y-rel ated net hods. Before conjugation the

pol ys, ggﬂtajcﬁ@r? fljgw hgﬁe%bg llpyanq' ﬁ:]r oé r|1'||:§{|oﬁa&" BFbté:fr‘? D was

descri e actrvation
esfeaned anklews Topbaivested poth lé@@de@enqldlsa%h aassgé Iwigth thseugh a

gﬁpﬁgy@@nérﬂ%%%ﬁat% pr&sé%dof@mum@é@aﬁsl de (except for
issolved in 5 Nad 2M

0. 2M'Bthg fﬁst\/%lfl%%atlpl’bﬂeﬁ) H']eé@{l ,cglppr? O@pggenqﬂqés gb{tqdng]d applied to a
tbiy 2RHaRGY tHIEMSBgrastiyt doRinroiS PVEpheresé BaittRdds)oPD alnds td@e gel

ot AL t t 8C
B LB B P S P B R RGeSt B g o
defcnveuffdnenddilttadnat | ve ser otype 22F conjugates were

made;,, QQEC&QWHUH%B&QQ& n{n‘ﬁ)%t itiek: ar@ |ﬁédr091%n% <&ehange matrix

i nke roma ut 1 on
&%@mrqspﬂaet fdew aE@td@ﬂ$ Det] HI@/W @p gsb%dE;@%belo@Hected in the flow

#Rdughi on, CDAP (CDAP/ PS ratio 0.5-1.5 ng/rrg PS) vvas

added to theG_P saccharide solution.
| at er!M bEthARIUFTNATIRRIITIRNY Siepa faction CSU%B%W‘P%‘"@E@@VQ% The

Ao ithr@dghodt thp Hiniohlteex@bangeatdionn ehroa®grphy sacainmgi e purified

t this. ri 3. mnutes at 25 C.
R B hratraRl b B0 Bat Y LB B e unoi vsi n-or DT
(t he TheameteinyD chepaminls ultoafilirdtien rétentate ad firR/ paased éwrough a 0.2 pm
RE 'I%'%hg rati o) was added to the activated
ysaccharide and the coupling 15 reaction was
performed at the specific pHfor up to 2 hour

EXannBdb EXpRESSIORTGH PR®) under pH regulation. In
order to quench un-reacted cyanate ester groups, a 2M

glycine solution was then added to the m xture. The

m MEs ?&élﬂ%taelqemrbhﬁe PHERRbRY Rt RbriaPER) praiaﬁ family

arac{eng d bwq ?ﬁ eéjf | ?1d1n§Q Ejﬂ' ﬁ%{%ﬁ)ﬁtmggg Ci’h?ﬁ QS %6
SoEnl I sspies i L cfwine gopia @gﬁfrﬂo{;&a NOT4 for
prioe a¢if seAugneg and ARQAD N CAaﬁ for PNAcseauearayRhtR 21sg soqtaipyp proline-
Bdl iggiac ohihe itk ls@mirtoyaoel pb8iGoma4s- M0 Rkt hasth Xew-¥ddroural

G0 dgaticomithREniX@inorat i on of tetanus toxoid with
EDAC For derivatization of the tetanus toxoid,

Bhdtld @msthdctvas diluted at 25 ng/m |n 0. 2M NaCl
"?ﬁ]ed 'h@ %Pt% 'Iiﬂt]? gt%n{ e?a%h[? % %3@ QJas

Eamkent fehhen fye}? Cil’H’é‘ TR g Ay A

promatepyiihe £. ¢adi hom SRy ARA ‘Yhﬁ WS}“&&%&&BW}%@I@}W%S
Eh@ﬂsoadde‘dmgd)eatelahlhtl@ df] thm?rom@tm':ent ration of 0.02M

and the m xture was stirred for 1 hour under pH

P@gutrasd chain rddedor wasotiload wfamphifintie nkéx deon froms: Medmpude
Plysnhid Cra@giigig: AikD denetfeond SBepk@abe@k phe@ashiadGtraim Notvesy 4t

gég ype @) DSEQYBING: 8ths TidscWB& ih V@0 odizaf sl tirai sl spebickbthe phiD

%ﬁf}b&f@rg %gedltg mﬂﬁﬂ?rthetﬁltﬁ GORVE t\)&@ﬁﬁ&% Primers carry either the
Ndel and Kpnl or the Kpnl and Xbal restriction sites. These primers do not hybridize with
any nucleotide from the vector but only with phtD specific gene sequences. An artificial
ATG start codon was inserted using the first primer carrying the Ndel restriction site. The
generated PCR products were then inserted into the pGEM-T cloning vector (Promega),
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ADH and EDAC reagent. TTAH bulk was finally sterile
filtered until coupling step and stored at -70C.

w@he@mioteht coupl i ng of TTAH to PS 18C Detail s oPCT/RR2006/069979

conj ugation paraneters can be found in Table 1. 48 WD
2007/ 071711 PCT/ EP2006/ 069979 2 grans of
m crofluidized PS were diluted at the defined

ation in wat S Na
e BN e s Sh et i b nine R4,
piPEssEPR e A Vs s repligedusmg standard feshrygues aggy ea@rd@rdquo
raabmehmteapPp¥Soproiat e CDAP/ PS ratio. 5 The pH was
raised up to the activation pH 9.0 by the addition of
PhiD\PNdfiddtiamd was stabilised at this pH until
addition of TTAH After 3 mnutes, derivatized TTAH
PIRD pagificdtionh s £hi2vdd HNadllowswas added to reach a ratio
TTAH /PS of 2; the pH was regulated to the coupling pH
9. 0. °Theérogthl afitfi.cocala s thepreseoereoit@oamyciungtewth BBhours at 30 °C then
regul at i”@ﬁ“oniwmb?ufmléﬁéfﬁ ng, a 2M gI yC| ne soI ut i on

was add to the %( ur e

di t re f the co Is from w ga €0 EDTAS mM
soredt Bt G

2o S A ST S o

for thlSEﬁ@@é‘rh@ﬁﬂ%jﬁ-i 65hed BilesWitDRidIgod R OEFSgh 0.25% in 25 mM
PS22- Phpdission phigpiatetnfieretitad shown in Table 1), 22F

was |linked to the carrier protein via a |linker -

Adi pisC Eilrhithn @h Byrebbear i Slecattiigl]0.45Ral y@acchar i de ser ot ype
22F was mcrofluidized before conjugation. 20 PS 22F

deri wat Amtigér ExindCini 2vEtaheBtingBapIedsp IFF MIAREIRoRR6draphiiechH 7.4 in
at 25C pragtece dGmM imidaasle st4°Cr thergolunm ia weehep eqtiatmidagele 5 mM and
cont r ol Ererloanaiepisztuted vwih SHImdy ifidagelelibeEdn PSPMIPolgagum phosphate
di | ut ed®& Rt%in a final PS concentration of 6 rrg/ rrt

in 0.2M NaCl and the solution was adj usted at

0.2 i t Week T'ONGF@P”QEGURW@@PW %‘% é?) nnﬁraq“rge EFN' EAE a

prepar ewdFeeluti%é%g)gﬁsﬁlma \%\PB? IS taml a W\’ﬁ ain zjhéf’r:sg

reach t |ate
was ralseg up to the actlvatlon pH 9 OO O 05 by the

addi t o t.ow itEdn Wil 2 ﬁtﬁbwotpasg dﬁ‘ &ggloﬁ 50 kDa

pH unt| |on of ADH. After 3 mnute
added to reach t he appropriate ADH PS ratlo (8.9/1

W W) ;5 t Brilising filtration of the purified bulk on a Millipak-20 0.2 um filter cartridge.

Example 1c: EXPRESSION OF PNEUMOLYSIN

Pneumococcal pneumolysin was prepared and detoxified as described in W02004/081515
and W0O2006/032499.

Example 2:
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
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pH was regul ated to coupling pH 9.0. The sol ution was
left for 1 hour under pH regulation. The PSAH

waenrpatzive was concentrated and di afil trat ed. PCBBEP2006/069979

Coupling 49 WD 2007/071711 PCT/ EP2006/ 069979 PhtD at
10 ng/m in 0.2M NaCl was added to the PS22FAH
derivative in order to reach a PhtD/ PS22FAH rati o of

G SO 5yl Sl S Bl o

P@ﬁaa@@éd}eﬂmﬁm $izediby migofiiidisatioses tescribddhelow.o reach 1
I”g . Ek[?@?eééﬁg\%ag ;aggrﬂ:d%upﬂ—@ecoﬁﬁﬁwstei]@%xe%ml; e leQh accharide, These

m ns _was al so used
e Psein g 1 sstwqdrnowgao&h%r'dﬁrwéeup@?% §B apg 83 Eb‘NQﬁQ'ﬁﬁ ved in
Mas! PRUINT) izad &)Y inaddier i fem ifdctidn MNTiﬂ)l ST h@CbptWFél TpoB/saccharide

th 0 C.
(Sl WS hpibe Y5 AL salRbe " &l SoMlgber asedst Seraype 1o
wemjcagjagaedvdisecty @rthd caderysotaig aa dblailed tié])ovM'I'iWoSaﬂitEtnatlve serotype
' , i ' p
b4l i IEEBI S DRl BRLES
ant i gepmai 1190 (eg/PEstackPS)lutish iBGacstniniel oaracetomhﬂ@vater 50%/50%

?dlitiogeébﬁptotaﬂf:/ﬁs o 91 BULLAigcRE) was %Edéoh% the polysaccharide

conj ugates: The con ! gates vvere ur|

$qlytiop ai P &nyie Mﬂ 8 PMCN%QH Sﬁ@@ﬂiﬂ@dg‘@l ObFEl"I‘ f'}ea%PIeGIHC activation
619 THaThcRGtbh bith@ beigsastHand®d wad peidrfebd 6ERRYPHRIIAG 3H8kAtes at 25

o RSB o SR b B TR AP on
inttibldR3it=amier peateie satiof washaaddelém:me (antl\agldm@lyeamsaridé&nﬁ'mne coupling
EFEnbl wgS bty SR IpULRR, oY 10 B0 (cheRBfl 131 Sy
andef pééemat@ndlnfqrdﬂltp ynuemw rapdie eyreptessier grqURACH 2M glycine

&!IMBhQ\%)s thé:nr Afddell Q8 heCRRURL. ﬁ"h@%l—lc\%ﬁ é@@t&ﬁtoﬂﬁ@ qQ&{cﬁﬁb% (pH
Fractions areHgoo ed_accordi ng

R0 Too SPLIGR a9 RSO, DRHPS 2hab 36 Grad SHO ePIGRER SAGC Wi
Ezﬂ.md%elowsmmgos in the conjugate preparations were

det erlgn' nedl. 2? eci fic activation/coupling/quenching
condii—%@—@#@r 9 ‘S, pneunoni ae- Protein

D/ TT/ BT/ viRistiiBked] tp dtundaniza pedein W erlieker pfAdipickicidgimeisazidei (ADH)
ﬁolgs%\gl %ﬂ@%gérotybé 15# %&ﬁﬁcﬁoﬂu&ﬂ}@% %fl}r% c%ﬁﬁa Sl de was

nrcrof I ui di sation ore co Jugatlon
@P'Z‘@ilzéﬂo%ﬁd%ﬂﬂaﬁ trxoidrwith BRAGg i crof | ui di sation are

Bbr\eRhvdtiBatior R thedetad@bfoid: pRRRel F1 Was diluted at 25 mg/ml in 0.2M NaCl
rjljlncdt tlhc\e/ %«E)IHosg/agg'b\!'v%slaggeog H%pdcelp Itonrgeaghoarll (f:frllgl Icgnncsent?gtlorl? of OS 2M. When the
dissolution of the spacer was complete, the pH was adjusted to 6.2. EDAC (1-ethyl-3-(3-
dimethyl-aminopropyl) carbodiimide) was then added to reach a final concentration of
0.02M and the mixture was stirred for 1 hour under pH regulation. The reaction of
condensation was stopped by increasing pH up to 9.0 for at least 30 minutes at 25°C.
Derivatized TT was then diafiltrated (10 kDa CO membrane) in order to remove residual
ADH and EDAC reagent.

TTan bulk was finally sterile filtered until coupling step and stored at -70°C.

Chemical coupling of TT,, to PS 18C

Details of the conjugation parameters can be found in Table 1.
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pneunoni ae- Protei n DI TT/ DT/ Pht D/ Pi yconi ugat es 35
Serotype 1 4 5 6A6B 7F fluid fluid fluid PS 2.5 2.5

wQ@2787016.0 5.0 con c. m/nl 50 WD 2007/ 07178AT/EP2006/069979

PCT/ EP2006/ 069979 PS WFI Wl WFI NaCl 2M NaCl 2M NaCl 2M
di ssolution PD 10.0 10.0 5.0 5.0 5.0 10.0
conc.(nmg/m) Initial POYPS 1.5/1 1.5/1 1/1 1/1 1.1/1

%g%é’r]s Rﬁdr&lu%e@ﬁﬁ%&ﬁ%d Sp 81?8@8}18@ 69290 g}rglo /IBQ'@%J} and
gdjeptey! t9/2 | () by NaChpagvdgr ddijog. 5/ 9.0 9.5/ 9.5/ 9.0
@Aﬁtdﬂ%@MO@%é‘ﬁﬁréﬁﬁ &&Far&?ﬁ v/{/ |als’ét9n|{n|e5"UVﬁl) vaaE'a‘&ded to

fluid
r@a%thEﬁﬁ?fﬁPT)at@@D&B@%m%d 2|v| I\IaCI 2|v| NaCI 2|v| NaCI 2|v|

NaCh 19w rhiaéd Z;Mtoowesz?walﬂbrh @Ht@b{/ it%lr ad]eﬁliog _Igi@dgllhtﬂgoﬂ and was
. . 5. rotein
{t %5 % ﬁ%m‘h ‘f’]ﬁ'ﬂ?ng'P” 8gﬂf*ie-er 1.2/ (1 1?/)2/ (1 23 1( 2, 5/)1
Aftds/3mBtes 1detivatred tT@kn{2PSndgRal in00.2 M WaCICRAR addext to @alOa ratio
7 v/ . ) 7 ThHc=
Bkl 1 dagregyighef g ot g B e SgREHRS i one hour
gndgr pHogamlaiom. 0/ 9.0/9.0 9.5/9.5/9.0 Note: pHa, c, q

P&Hu@%ﬁﬁ% 2k e sQIh'nJrP Wa§§dde¥as ine '?mxtG:%Lﬁ%lfrEL%/C@A¢
_(I.]UEHC I ng, respecti vel Rl Char act erisation

he pH was adjusted to the quenching pH (pH 2.0).
The solution was stirred for 30 min at 25 °C, and then left overnight at 2-8°C with

continuous slow stirring.

PS22F ,-PhtD conjugate

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

microfluidized before conjugation.

PS 22F derivatization

Activation and coupling are performed at 25°C under continuous stirring in a temperature-
controlied waterbath.

Microfluidized PS22F was diluted to obtain a final PS concentration of 6 mg/ml in 0.2M
NaCl and the sclution was adjusted at pH 6.05 £ 0.2 with 0.1N HCI.

CDAP solution (100 mg/mi freshly prepared in acetonitrile/WFI, 50/50) was added to

reach the appropriate CDAP/PS ratio (1.5/1 ww).
The pH was raised up to the activation pH 9.00 £0.05 by the addition of 0.5M NaOH and

was stabilised at this pH until addition of ADH.

After 3 minutes, ADH was added to reach the appropriate ADH/PS ratio (8.9/1 w/w); the
pH was regulated to coupling pH 9.0. The solution was left for 1 hour under pH
regulation.

The PS,y derivative was concentrated and diafiltrated.

Coupling
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wadae7211 The pol ysaccharide content (Ng/ m) WaST/EP2006/069979

nmeasured by the Resorcinol test and the protein
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ratio C cont
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2?,5( sup ant . ence' of conjugate
damtSol | ed by anacarrler protein/a- PS ELISA
Antigenicity: 15 The antigenicity on the sane
Rramjtaida eliomers Septacy F3400HR, the sardydte Was ¢prdiegtusigga Sum
Mimesaaifitert he capture and the detection of antibodies
were a-PS and a-Protein respectively. Free protein

sk Fegfﬂ in c@n}u %g lélgcom Vg r bYdr 9" \9)t %l CII§§C rﬁent below
Lapo aprﬁ%ﬂgesfg%ve%q? 7R 8%%%@?6%%@%}*@, Al Lo i

det ernmi ned usi ng size exclusion chromatography (TSK

Bmeauammefcohum by UV detection (214 nm. The
C r Ce @@ate%%&hwugﬁ% @LéQﬂ"fﬁ@m%ﬁH@@%@gpﬁJ}W fsf488HR gel filtration

rot con ree
e ﬁﬂuﬂltﬁat@@ nyitag@fl eM i d s( Sﬁﬁ@'”? Hem 1&et @r iﬂﬂ@é@l Wlsm@ecmes

@ncﬁﬂn’g%r@ﬁ\ FPQnoC HRHB[UGEED @Soaﬂoopr%%rzEBaQetgémth&fjlffGr%H h8fecular
proteln ree carrier Igrote in % was obtain

$i2as| Qf\iRE reArHiTeePmRonEnte, PS D¢ Pped. &%’F’Wﬂér P?'ﬁ”ﬂffﬂﬁr'xs/” or PS-DT
&omigaiescawglewhrfmu Rlowadd BofiéecBSOMEN BY flea/FD or fréd DT eind finally

%?‘E 58["%‘1“@%’%‘% égﬁﬂn})ut Toﬁo?(}?ay) S;ﬁgi Islt ;%I | | ?)c/) was

Freatns edntamlng chifldat<SETe getectefl by UVak .0 Rraci@lé 6 el Kicprding

L9533 458 iS22l AR 08 e g i m

¢amjupatel peerRrqtiorewerermatennined.her eunder ). 52 WO

2007/ 071711 PCT/ EP2006/ 069979 The protei n conjugates

can be adsorbed onto al um ni um phosphate and pooled to

f @petifit aetivatioalcouplirg/quenching conditions of PS S. pneumoniae-Protein
D/TT/DT/PhtD/Plyconjugates

Where “pfluid” appears in a row header, it indicates that the saccharide was sized by
microfluidisation before conjugation. Sizes of saccharides following microfluidisation are
given in table 2.

Table 1 Specific activation/coupling/quenching conditions of PS S.
pneumoniae-Protein D/TT/DT/PhtD/Plyconjugates

Serotype 1 4 5 6A 6B I43
pfluid pfluid pfluid
PS 2.5 25 7.1 5.0 5.0 5.0
conc.{(mg/ml)
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Concl usion: 5 I nmunogeni ¢ conj ugates have been

produced, that have since been shown to be conponents
w@booa/opr7om si ng vacci ne. TABLE 2 - charact eri seCTVEPIDG6/069979

the conjugates PS PS size Carrier/PS Free PS

Antigenicity Conj. Size Conjugates (DaxlO3) Ratio

(Ellsa) Free Carrler (Ellsa) (kDa) 349- 1.0% 1499 -

O0L O =20/

PSI=PD 3821 51 3 9% 4B 8795959 17157 47~
1203 PS4-pPD 93 1nn* 1_: 1 66 5%3 204 00 00% 96%

1606P88. 7- 93%' 1998WFPSS-PI17>‘F"|* 36RCUAS | ONagth 2 | Nagl 2M
2diaselatiavs 108% 2352 1100 PS6A- PD 1540 (.61 4.5 Not
done 45.9% Not done PS6B- 1069-|1.3- 4778 PDFf* 1391
0. 7-58 1. 6%.2Z 0% 68Y 75% 55, 3907- FSTFL P
264*&1. 2102 % 21 8 o %2@2 528970073 SRROV. b0
58B-(MIM) | 5 <104 <1. 39 67% 69% 9572 232- 3430-
S14-PD 241* 1. 4 <1% <1 9% 709% 31779 1 5. 5464- S 1
SOtiATPD/BS- D74 521 2. 2.145/2. 2% <% 45% 56% 61381/1PS19A2PI
*RiGAWIWR K1% 29% 133- 4.[1% <1.p% 2059- PS19F: DT
143 1.4-1|5 5. 9% <1. 3% §2% 88% 2335 P$22F Pht D*

. T n 379N (0)
@Eﬁ’%{ﬁw DO 167090 66. 4043 11%’%& dofi&3 28l 3 of°
NRIMERS) PS23F- 1.4- 137% 2933f PD*** |914-980 0.5
1.9%3. 7% 4. 9% 154% 3152 | * PS s|ze folllowing
PHEFpM £ pH d{97619.0010| ® /9150 | v Ad.0/e. 0 RS/8\5/6(D | 9.8/96519.0 \0eBIE. 69D
was made by m xing serotype 1, 4| 5, 6B, 7F, 9V, 14,
—18C—19F and—

Serotype 9V 14 18C 19A 19F 22F 23F
pfluid pfluid pfluid ufluid pfluid pfluid
PS 5.0 5.0 4.5 15.0 9.0 6.0 2.38

conc.(mg/ml)

PS NaCl 2M | NaCl2M | NaCl 2M | NaCl2M | NaCl 2M | NaCl 0.2M | NaCl 2M
dissolution
Carrier 10.0 10.0 20.0(TT) 10.0 20.0 10.0 5.0
protein (Ply) (DT) (PhtD)

conc.(mg/ml)

Initial carrier 1.211 1.2/1 2/1 2.51 1.5/ 3/1 11
protein/PS

Ratio (wiw)

CDAP conc. 0.50 0.75 0.75 1.5 1.5 1.5 0.79
{mg/mg PS)

pH,=pH.=pH, |9.5/9.5/9.0|9.5/9.5/9.0 |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,c,q corresponds to the pH for activation, coupling and quenching, respectively

Characterisation:
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The 10/11/13/14-valent characterization is given in Table 2 (see comment

thereunder).
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conjugate from Table 5 (e.g. at 1 pg 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

rg each of saccharide per human dose]. A 14 valent vaccine may be made by further
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A clinical dmgnosns of AOM was based on either the visual appearance of the tympanic
membrane (i.e. redness, bulging, loss of light reflex) or the presence of middle ear fluid
effusion (as demonstrated by simple or pneumatic otoscopy or by microscopy). In
addition, at least two of the following signs or symptoms had to be present: ear pain, ear
discharge, hearing loss, fever, lethargy, irritability, anorexia, vomiting, or diarrhea. If the
ENT specialist confirmed the clinical diagnosis, a specimen of middle ear fluid was
collected by tympanccentesis for bacteriological testing.

For subjects with repeated sick visits, a new AOM episcde 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 isclated
bacterium/serotype differed from the previous isolate whatever the interval between the

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

Clinical episodes and AOM case definition

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

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

The overall efficacy against AOM episodes due to any of the 11 pneumococcal serotypes
contained in the 11Pn-PD vaccine was 57.6% (table 3).

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

etiological replacement.

A clear correlation between protection against AOM episodes due to Hi and antibody
levels against the carrier Protein D could not be established, as post-primary anti-PD I1gG
antibody concentrations in 11Pn-PD vaccinees, that remained Hi AOM episode-free, were
essentially the same as post-primary anti-PD IgG antibody levels measured in 11Pn-PD
vaccinees that developed at ieast one Hi AOM episode during the efficacy follow-up
period. However, although no correlation could be established between the biological

impact of the vaccine and the post-primary IgG anti-PD immunogenicity, it is reasonable
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essentially based on an assay proposed in 2001 by

BB N Ol P LA B PSR
that Bdsbof 3btilar Bagretite for patrclné Iserd:type @heupeocahbnd H. influenzae (Figure
B0 YRS P SR oA b B e IR 0-conugat

ruma ont 0] unc
vaccinees supports the hypothesis of a direct protective effect of the PD-conjugate

vaccine against H. influenzae, even if the protective efficacy could not be correlated to the

anti-PD IgG immune responses as measured by ELISA.

in a following experiment a chinchilla otitis media model was used with serum pools from
infants immunised with the 11 valent formulation of this example or with the 10 valent
vaccine of Example 2 (see also Table 1 and 2 and comments thereunder). Both pools
induce a significant reduction of the percentage of animals with oftitis media versus the
pre-immune serum pool. There is no significant difference beteen the 10 and 11 valent
immune pools. This demonstrates that both vaccines have a similar potential to induce
protection against otitis media caused by non typeable H. influenzae in this model.
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formul ati ons as denonstrated by higher seropositivity
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B¥amPI8%t h fol | owing prinmary vaccination (Table 9).
Srlectiomefreagfiarerot@B-fonseotyppl18F n pol ysacchari de booster
RBISoidegdyi3Bd opsonophagocytic activity of 19F

ant i brrdi 25 intebiedrnEldS & ingtticdi vendskentiamt haed betan Glsdydiregbsed in

nﬁ/dcgﬂ %}E'Clghggntp Erasaﬂr ar t{ \?75 a%rb%rt% TF)‘? ?]]kéé)eréts %ealg%gb,% Clinical

resen I nmunogeni Ci
ambytawnedmuriqlpgvo‘cﬁoﬁ@rﬁo prieflyi pusfieg preumedoasilt poldsaccharides

whre &y wﬂ@ﬁeﬁgaf‘eﬁmuHﬁ?tﬁﬁln{:QWﬁﬁ %qgataescﬁbe‘}tonto Nunc Maxisorp™

consecut1 ve dose Prevnar |

{RaskildenP oL BiEN biging miggtiFe elateafovernighhet 4°Rt 7BRIaletasovere plocked
WiIE Ve FdthboviRe EBamUBBSS fnevsemar PVBGH PSS LRREAGHE tiith agltatlon

B b PuRE B sRTAE sdCoStn S0 1AL P B S

pcayydc?atm V&Sigiane. 2TWg/niLeolenqmmwzmaﬂ:els pdiidabéhnasioel dDRArotype 22F
c ec

@\%g Qf{d Fulptﬁerlg fﬁte@ 9‘@ r%%%tt 9? }%attéls CV?I’?Qn g?rﬁ EE%FABfnternal

reactive sero ound
renfﬂwwsscalﬂo'atebmga@stgme fsla@ami Sl SS@Fal@angvthewea@@ﬁmemﬂc IgG

éc%enté\%oﬁéqn%@@# QZslt?éalecPﬂﬁ@E %%99[‘% RluddBA @éery plate. After

Pneumococcal conj ugate vaccine formul at)ons used
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was 0.05 pg/mL IgG for all serotypes taking into account the limit of detection and the limit
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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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weSiPD7wi0. 7 1/1 1/1 1/1 1/1 1/1 Ratio ww QOBAPERIINE069979

0.75 0.75 0.75 0.75 0.75 0.75 (MO M PS) pH,, =pHr=pH,
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%ﬂﬂi%'sg —Igb&ﬁl ?Ié\g{'gnﬁ ﬁ E{;'-la?? %ﬁ(e%&“&%leﬂtv 4'f%§§mulations
(Oable14)7@erg. locIQdesl incwhien 3pg /qﬁthQDsQBup@le/@aqsrharm WaClcorigated to
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=2 QOW‘W"'GD/QPF%W? fey. the stydips 13Pp&ly 17 5P raPBREDI-QGHyandy11 Pn-
POXDHIZ dris disttosd i Batids%, @ aBd 0/r&spRttlel). 9. 0/ 9.0/ 9. 0
9.5/9.5/9.0 9.5/9.5/9.0 Coupling tinme 6Q mns 60 m ns

45 mins 30 mins 60 mns 60 WO 2007/071711
PrPECPRoB ATy raspenees@nd [ 3qtivity against serotype 19F one month

@q&w.wgabﬂ.rﬁéw ANl OWRHIBBEN SFID T BRALticH3Sar®Ehdwa in Table 8 and 9
g ni ae- Protein D/ DTconi ugates for the 11
= %@ﬂ

001 study 5 Serotype 1 3 45 6B 7F fluid
fluid pfluid fluid fluid Native PS 4 2.0 2.5 7.5 10

B e B R Mot R, IR s
(eaahingthe 0.Zkgiel thresheld befare apdv/afigr@B-valent plain polysaccharide booster
vaccination.

The opsonophagocytic activity was shown to be clearly improved for antibodies induced
with these 19F-DT formulations as demonstrated by higher seropositivity rates
(opsonophagocytic titers > 1:8) and OPA GMTs one month following primary vaccination
(Table 9). One month after 23-valent plain polysaccharide booster vaccination,
opsonophagocytic activity of 19F antibodies remained significantly better for children
primed with 19F-DT formulations (Table 11).

Table 12 presents immunogenicity data following a 11Pn-PD booster dose in toddlers
previously primed with 19F-DT or 19F-PD conjugates compared to a 4" consecutive dose
of Prevnar®. Given the breakthrough cases reported after the introduction of Prevnar® in
the US, the improved opsoncphagocytic 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.
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Table 8 Percentage of subjects with 19F antibody concentration > 0.20 ug/mL
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T The composition of the different formulations is provided in Table4.

Table 10 Percentage of subjects with 19F antibody concentration > 0.20 pg/mL

and 19F antibody GMCs (ug/mL) prior to and one month following 23-

10 valent plain polysaccharide booster in children primed with 1ug 19F-
PD, 3pg 19F-DT or Prevnar (2ug 19F-CRM) (Total cohort)

11Pn-PD&DI-002 (22F ELISA)
Prior to booster vaccination One month post 23-valent PS booster
Primary group N %=0.20 pg/imL | GMGC (pg/ml) N |%>020 pg/mL | GMC (pg/ml)
(95% Cl) (95% CI) (95% Cl) (95% Cl)

11Pn-PD 70 771 0.67 67 94.0 11.50

(65.6-86.3) (0.45-0.98) (85.4-98.3) {7.76-17.03)
19F-DT Form 1° 68 91.2 0.7 69 98.6 14.50

(81.8-96.7) {0.54-0.94) (92.2-100) {10.47-20.07) |
19F-DT Form 2° 74 81.1 0.59 72 95.8 9.90

(70.3-89.3) (0.43-0.80) (88.3-99.1) (6.74-14.54)
Prevnar 65 64.6 0.40 67 100 9.40

(51.8-76.1) | (0.27-0.60) (94.6-100) (6.95-12.71

T The composition of the different formulations is provided in Tabled4.

Table 11 Percentage of subjects with 19F OPA titer > 1:8 and 19F OPA GMTs
prior to and one month following 23-valent plain polysaccharide
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T The composition of the ditferent formulations is provided in Table4.

Table 13 Percentage of subjects with antibody concentrations > 0.2 ug/mL,
OPA > 1:8 and GMCs/GMTs against 19A pneumococci one month
following primary vaccination with 1ug 19F-PD, 3ug 19F-DT or
Prevnar (2ug 19F-CRM) (Total cohort)

11Pn-PD&Di-001
22F-ELISA assay OPA assay
Group N % 20.20 pg/mL | GMC (pgimL) | N % 2>1:8 GMT
(95% Cl) (95% Cl) (95% CY) (95% CI)
11Pn-PD 45 289 0.09 52 7.7 5.2
(16.4-44.3) (0.07-0.11) (2.1-18.5) (4.06.8)
19F-DT Form 2 51 294 0.1 59 211 124
(17.5-43.8) {0.08-0.16} (16.4-40.3) (7.6-20.3)
Prevnar b5 18.2 0.10 61 33 4.6
(9.1-30.9) (0.08-0.12) (0.4-11.3) (3.8-5.6)

' The composition of the different formulations is provided in Table4
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according to the foll ow ng CDAP process conditions:
si zed saccharide at 9 ng/m, PDat 5 20 ng/nm, an

wo morioad71PD/ PS ratio of 1.2/1, a CDAP concent r et T/BP2006/069979

0.75 ng/nmg PS, pHa=pHc=pHg 9.0/9.0/9.0 and a coupling
time of 60 mn. Anti-PS ELISA I1gG levels and

opsono- phagocytosis titres were dosed in sera
collected at day 42. Anti-PS3 nenory B cell
frequencies were neasured by Elispot from peripheral
Exainpiod: Adjuvantekperirentsdih pleglinidal rhodelstimpadton e
Iremidnbgeniveyvof préembebeyal 1Adiaiet Yol (s &d charilde GoMjligates in

eltderig\Ritbsusemonkegsnogeni city of 11-valent PS
conj ugates versus conjugates with AIPO4 in elderly

rmnkeys The novel adjuvant enhanced the |1gG responses

ﬁ'g op %g LT ees %A eTQ%It%mio (911 ?eogﬁem%ggc%YLg&|n%s in .the _elderly

SRR o }1 olfpaceesioa BT privgaismAcging wih a
pevel %dlll"@”‘i"?‘f&ll*"@a%(édsﬁ?b s use of Adjuvant C (Figure
2). Table 14, Conjugate i nmunogenicity in elderly

Bregy's o kaysly ( Pesdus! ImPRe@NQ14 Ho 128 96aresids Werel @Snunized
Pﬁbmﬁ’é?alaﬁ IMoR &2v6B Ewrbs %%9\15086&14 fReRhEC1 Pl FPSS%glEugates

afpio il T2 stV & 1Rese St *faégmﬁﬁd et

<64 11 valent Pre-i mune 5 9 <8 5 37 <8 <8 <8 <8 <8

Indpatievageipe1farmpiafions. |ther7®vals'5th%9anlegﬁ@86\Q@s epei3gampased of the
bBdwiTd. 8anjafMes RS%PDEBSHOIR (EALRLY, IFI5LPIPCHS BRPPD) 6506 P PS14-
BD (es 18P D SEetoF FTE PSLBROTRING PEERIDTE m&aycﬂeahsleesva@ r1/5 dose of
Bﬂﬁe B&ﬁén ad?sgtof Waéa(neEis%F'o‘f éadﬁ%%r%rua@bé? h'ah%ﬁ WBseESl Et for 6B

ﬁ R “\QJ cro ojuaaeﬁg F‘%Cto\% dnggtr?cluab génd%o? WLéxa Specir}aexcei)t %‘?—l as made
6@05%{& tp {hedaltwinaseP An Br ?%F@F%F%‘Sb%ze@r?&ﬁ%}aﬁ?%ﬂ %@S/H‘dy PDats
tnoéniBan eihitialePP&Soratioasfs Ay/1, ’h&DMNMhisenceotratiopedfi §i7e mg/mg PS,

pHaspiva=pted 9.6/910/9.0 andsa thelifig ergpiefréOymiof menory B cel | s
at the onset of the culture. 10 Briefly, in vitro

ﬂﬁt\q 95 E@kﬂm éﬁﬁil clp§ori"U Ghal Béwcgf%tt S \N@reC&HsB&' fnese?+ 8liESted at
it afwrgﬂ | e R el of il iy peroners

E‘S?R/%ﬁﬁ'ﬁic‘aﬁﬁ‘ledlah?ﬁ}’ . enzymatic procedure and enuner at ed
as nenory B cells. In the present study,

Rodoydias ¢dakié desiith ashewbdere Wweked, tAaljwastt Cceibbiicaatiypliapmesed the
innn@fogsmcnyoof PIHIEH ai§ cBrﬁ%@é‘st erSusTBEMIGAtR Witd 1ARO4 in elderly
%gﬁw S 18k o@é(lpef %rﬁ\ﬁnéed qq:aqu%]pﬁ) esp§' ﬁé’ﬁ%ﬂ‘r{e Q) and the
Opsono-p a ocytosis antl {“ tresn(TgbIe 14 ere was r;?so SUXDOI’tIVG evidence that
the frequency of PS3- specnﬁc memory B cells is increased by the use of Adjuvant C
(Figure 2).

(2]

Table 14, Conjugate immunogenicity in elderly Rhesus monkeys (post-ll opsono-
phagocytosis titres)

PE1 PS3 PS4 PSS PS6B PSTF PS9V PS14 PS18C PS19F PS23F

1t-valent | Pre-immuns <8 5 <8 5 <@ 16 <8 <8 <g <8 <8
AlIPQ4
day 14 post Il 8 181 64 49 64 4096 42 ar 189 64 <64

11 valent | Pre-immune 5 9 <8 5 8 37 <8 <8 <8 <8 <8
Adj-C
day 14 post Il 76 1351 891 676 6208 16384 111 161 32 2048 <64
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The study shows that Adjuvant C nmay be able to
al l eviate the known problem of PS3 boostability (see

wGh7hnt7er nat i onal Synposi um on Pneunbcocci anBCT/EP2006/069979

Pneunococcal Diseases, April 2-6 2006, Alice Springs,
Central Australia. 20 Specificities of imune
responses agai nst a serotype 3 pneunococcal conjugate.
Schuerman L, Prynula R, Pool man J. Abstract book p
245, POl 0.06). Example 6, Effectiveness of detoxified
Pneunol ysin (dPly) as a protein carrier to enhance
the inmunogenicity of PS 19F in young Bal b/c mce 25
dbﬁgﬂgksp@ ferral e Bal b/c nmice (4-weeks oI d) wer e

et d?fjéﬁﬂeetf a‘i‘?Sﬁl g‘ftawdvég@ﬁf% sgn o BBl el

*ygfltrcb F Qi B e iqca}nﬂgen-spemﬁc
p]aﬁlfh y, e@gﬁﬁa ergforgyb elenﬁfﬁl é’ﬁ'lngtt Bypell elispot
A5

SR AF Pl&%ljefaf SPecidp Pigpma eghls frpigors & gy pémemef B cells at the
pisef thewgltgre. and PS22F. Anti-PS ELISA 1gG | evel s were
dosed in sera collected at day 42. The anti-PS19F

Beefho instro gensviteddasans ceblsarpinsubatedin guliuec pategygppted with antigen.
éﬂﬁzﬁﬂglﬁw@mwm formantghodyfiantegen spajs Mdirh agkPilgjected by
eonpnipatlemmupengadyautic propedues dndenwneratdd od mpmeryd3 gsfllai n

PShe pileeent sadye Polypicchaeidetiavabezn akgias ved chlaie plaes in order to
SitfrlcrdtoR %151;12\% Aéfor %Ecehg RebiR F&EHBS( fosded @l er&gfencﬁcﬁ"PS specific

é!(éﬁﬁ%r)]g c V0.3 (g},?c(fqgey%yl onoe/ 069

ect [ veness 0 Bneurmcoccal Hi sti di ne

i ad Pote Pht ofeipn carrier to
i sﬁg SR tFﬁh&g‘Eﬂ%{mf S
tgr@ c@ eéjgmf eUinas}occal
F%seﬁ ?&9 M'a% B’é{ggé 4A“a'? #%8 with 50 pl of
epef @F'e&f)f\)@m{iﬁ? respPenses peainst aéeR?a/IPe RtPNEHT IS0 e Portiataéay
B8)uebudrtL, dymui2 8, Rodihan Adjbaivaoh bodR. p 245, BA19.06acci ne
fornulations were conposed of 0.1 pg (quantity of

ﬂ@rd @f)ecﬂen%@& la¢ Qfatoxffﬁ@ ﬁl@uhﬁWsﬂg (:R@g) a8, r&gﬂnzgamer to

S T 5 5™ fihro: el Scsed

F response,

shown as an exanple in Fl gure 4, vvas stronlgby enhanced

Breupprot40 EmalenBalb/q aticen- VPIQK@'@))W?VGQ}HWE@Z% afrdays Po14 and 28
witic 80 iphofitheredivalerit iplairhBS pr a+valeﬁ’S:IP|9thmJughﬁadslerboth admixed with
havpyement was observed f or the anti-PS8, 12F and 19F

&ﬁ‘ %@ér@ﬁﬁﬁﬁat‘o@@% d0mpcsB@WPd 1 RIS & satharlde) of each of
I‘I‘E‘Li@ &9? cb% 2E {J é@ pmce of "13-va
Si % § ntainln anR and 22F- PhtD
Anti LISA IgG levels were ddsed in sera collected at day 42
The anti-PS19F response, shown as an example in Figure 3, was strongly enhanced in
mice given 4-valent dPly conjugates compared to mice immunized with the plain PS. The
same improvement was observed for the anti-PS8, 12F and 22F IgG responses (data not
shown).
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20 Groups of 30 old C57B1 m ce (>69-weeks old) were
i mmuni zed M at days 0, 14 and 28 wth 50 pl of

we@edon®er17il- val ent PS conjugates or 13-val ent P&T/EP2006/069979

conj ugates, both adm xed w th Adjuvant C (see bel ow).

The 11-val ent vaccine fornul ati on was conposed of 0.1

pg saccharide of each of the 25 follow ng 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 val ent vacci ne

di scussed under Table 2). The 13-val ent vacci ne
Erdmiple at, iEHe ctiviHeds € ®Pnielimodsisbal HtidthelTi@ Pfotein D (PhtD) as a

B.%laﬁ\cgﬂeyt@%apggaﬁ immiURd g,emcgpaf BS géengﬁﬁn g@.p B%a%f gnge

coment on 13 val ent vaccine ISCUS

usi ng di ec“%@ co%ugat ed ZZF{ group 2 30 and 4
Gelf-WRaLs Bid ‘6‘3‘(?#?‘@6“% i ehisys 0, 14 and 28

Mtreg nJecpftelthq)rrﬂ ey plal Bihar 4valent Rt conivaatas RH both admixed with

Adjuvemt Gehyde. 1n groups 2 and 3 PhtD was used to

BOR) a8t eSoltiulZidns weke cdahstses oft0ang @QuantiBhéiRakcaHaé ) each of

ﬁk'ﬁloﬁlﬁ’iﬁfﬁsr P8, PEILATPS fpBHASEB 024007) was used. |n

g H? A(é:‘l 3 weé?(%et ed té) LB éhtecEL tox0| d and
%‘kg TR e, BEYR G2 %A 1 gG I evel s

Wes 8t CRPANRE SPPHT AF a8&¥amelg|in Eiglesat avasgipnaly enhapged in

mive given 3Aaleg P htesoningaiesyeamnasddd mice imainiged e/rth P8 piis PS. The

saraes inpealemenipead avdersed for theldhi-REB| y2raad! TFHgBhedponses (data not

gbunni stered within the 13-val ent conjugate vaccine

formul ati on were shown imunogenic in old C57B1 mce

Tabl S 5 e i ne r nduce t he
SFanne %we"'m&e"ﬁ[gaw. SR GaTal P ot 1P b gates
@tﬂ'af%'kgAr‘bDr'YrﬂF‘é??o‘ﬁ tonmpared to those i muni zed

with the 11 -valent formul ation. 40 Table 15, PS
Groups 008N blaiG57Bi mice | (sbdohddrk o) averd psdnidetd | IMl 3 Gay£0,e14Sand 28

Rith 3@%9@%@71&%&@@ Edp QsQﬁQIQK/%IeQ fs Q@@ g&t@@ kootH §d°m|xed
\(}S P2 P 3 GROP 4

b o S P S 0
@Q@V'%PWJ‘MFESPF\’{SDP@ R=Abh (RS4EP D FFSPEP, B$@LB-BB/ BBRi-PB. £S9V-
pg/ BSHA-PD. AS (B)-50NS10F D TperidccBp23FP (spg/ BONL1 8nd comment on 11
Ve rh QD cimddiscusAd' undeATthbl2)ATihe C3-P8lent Gadihe formulat@viebagled in
At 020 s P%Aeﬂc(a n8 ®sbar D dnRiGateERRE T3bRYGINAEEMment on
?3 va%erﬁ vaccu?e gISCU%Sg r?de?"%’agleszzl[usmg directly-conjugated 22F]). In group 2
and 4 the pneumolysin carrier was detoxified with GMBS treatment, in group 3 and 5 it
was done with formaldehyde. In groups 2 and 3 PhtD was used to conjugate PS 22F, in
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 old C57BI mice (Table 15). 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.

Table 15, PS immunogenicity in old C57BI mice (post-lll IgG levels)
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E%rﬁpl@%e%mﬁhddéﬂlcﬁy%abow Babfd Infict &t Pvdlént B8 confihates

enerated to the other PS was
Kftainir: ﬁ%ﬁ&g?@gﬁgﬂ 19A-dPly and 22F- PhtD

adm ni st ered w thin the 13-val ent conjugate vaccine

BeruRe PR3G wng e micsirwealieldgaie énmiunizesuMpatBiaypPcl4 and 28
witlc 80 (UT efotithed 6)-valdiid®S nonjugatases piénatent PA doojedates) diotisédmixed
whreaguet CR@emow)ot negatively inpacted in mice given
The 1432441 BRtine FRMIMLG Wad c&ﬁﬁﬂ%@& & ot10 é BQ&ﬁaﬂld@TMnéa%ﬁ%f the
Va behipd ‘?@?S‘H FlﬁnPD 21535T|QB FP Sa: _PD, PS9V-

Yglll(gvt]n an
Pﬁ“éﬁé 'H? St L P b Lpesyon 1

malqgizwmr@ diyeoesedg.nder \able1 X). The/13-yajert w:qworrm@auoa Rrgtained in
Aditiod Pl yudl&r/ARSd BRI PlySeid dPRI2F-Ghitscdnpugates (spetiabedramdlcomment on

19196@?? vaddie Hotssed nddntTebid 2Hubhg Birbctid2bnjiidtéd B2FR Fn BRdup 2
11 BQ/ 919110193114- cﬂgéﬁgﬁ]dc%x;ﬁeﬁg)(nﬁp @Mﬁs %re@tﬂ(el?fto Hl grguﬂ-'_’: and 5 it

&g; gorf% w191 %ngiﬁéz UQE) ggdgfgjﬁg WS F in
ipd Frd T 1FID BOFEBREhBIEY %8‘81“ Qﬁg(%%g%%ﬁsgsed In
Zouzs 192 wag cajgnteg ty divhherogtoxpg and LFg grogie D147, 4

ARV PH1H0An A22F5EINSA 1335 @vald e dd3edlin ibdisideal age le3& at day 42.
7Re 29SA @ﬁes%ﬁ s8%eAdtaldd tofhe Other PO Gas GBagwed mgRolkd 84ra.
49PZ§PI§ az 2§F tDlaé%‘ﬁlnIJstepe% within the 13-valent conjugate vaccine formulation
were shown immunogenic in young Balb/c mice (Table 16). 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.

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

BalbC mice

69

ELISA GROUP 1 GROUP 2 GROUP 3 GROUP 4 GROUP 5 GROUP 6
11V 11V 11V 11V 11V 11V
19A-dPly 19A-dPly 19A-dPly 19A-dPly
gmbs formol gmbs formol 19A-DT
22F-PhtD | 22F-PhtD | 22F-PhtD-E | 22F-PhtD-E 22F-PD
0.1pg/50ul | 0.1ug/50pl | 0.1ug/50pl 0.1ug/50p! 0.1pg/50ul | 0.1ug/50
Ad C AdiC Ad C Ad C Adi C Ad C
1 average 131.70 101.20 83.00 82.40 j 67.90 85.50




Pool

average 30.1 30.7 26.5 21.4 23.4 28.3 Pool
WQ@300787271 67 26.23 21.54 24.34 13.73 Pool

53.4 52.37 46.5 57.8 47.8 75.8 Pool

157.7 169.3 178.9 181.9 223.2 Pool

3.9 5.11 0.57 3.13 4.57 Pool

21.6 18,9 23.

I C 0.2-0.6 24.

7F average 7.69 4.58 4.77 4.24 3.92 3.94 Pool

14

19F avera

oV
aver age

ge 186.6

23F average 4.98

19A GVC 0.4 32.8 25.1

4-40.7

20. 6- 30. 6

18 PEWEBPHYE069979

p
17.5-26.7 15.11-23.5 19.5-28.§ %sero 939610096h0096
100901+66% 1006 22 F—aVENR 3949 3—+6 6 2+ 8761876
| C31. onvga0 1| 82888 g. 1009 5 |4- 1859 15 2888 1 | o6 chB 14.98
0% 93% A9b% 1p0% 100% 100% Hxanpl e 10, | nmunogenicity
iA—Gui-nrea Pigs of 13-lvalent PS conjug ining
194A- dPivwragnd P2R4Bht D 51Zx0ugs ¢64.20 lyoursgoGui hea 1R.gs 114.2
(Hartl egooBtraj n; 5 waeks ol d) were i ni zed | M at
days 0O, 14 apd 28 wijth 125 pl of eitlher 11-valent PS
COBj UgabRge OF | 13138l gnt 243 conj ugled es|,  hgdsh admi xeeh 23.04
wi th Adpdevant | C (see |bel ow). |70 WO 2007/ 071711
PCT/ EP2006/ 06P979 The 11-vallent vacc| ne fornul|ation
composed pf S cchari of| ea of the
(OB oviage o uga 725 §§7%PD PS5 PD, PS%}BD, bss- BB, 1.05
PS6B- PD, |387F PD, PS9V- PD, RFS14-PD, |PS18C- TT,
PSISFDTamdt—PSZ3FPD {see Tabte _t—=and—comentTon 11
Fent2¢48%i ne di¥cudsed-Mfnder le 2). 4fhe 1B- val®nt 3.94
vaccine‘Pbrnu ation gqontained in 5 addition 0.1 pg of
RSI0A-dRLy andPS22R1Pht D cojugates—H{see—Table—1 and
cO¥henivese 1B \@tent| va@6di nd di2éGussied umder Tabl 2842 28.3
[ usi ng RHol ect| y-conjugated 22F]). In group 2 and 4
the pneunolysin carriler was detoxified with S
t relat NRfage | N[ growp 3 apde’d it 28 done2idst h 24.34 13.73
formal dedayde. | I n grodps 2 and 3 PhtD was used to
conjugate PS P2F, in| Groups |4 and 5 ]a PhtD E fusion
18€ cQRshd uct V3147 [TremMO|03/Q34007) wag uskd. jn 75.8
Pool
19F  average 186.6 157.7 169.3 178.9 181.9 2232
Pool
23F  average 4.98 3.9 5.11 0.57 313 4.57
Pool
1A 6mc 0.4 328 25.1 21.6 18.9 23.5
Ic 0.2-06 | 264407 | 20.6-30.6 17.5-26.7 15.1-23.5 19.5-28.5
%sero 93% 100% 100% 100% 100% 100%
22F GMC 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
%sero 0% 93% 100% 100% 100% 100%

Example 10, Immunogenicity in Guinea Pigs of 13-valent PS conjugates containing
19A-dPly and 22F-PhtD

Groups of 20 young Guinea Pigs (Hartley Strain; 5 weeks old) were immunized |IM at days
0, 14 and 28 with 125 ul of either 11-valent PS conjugates or 13-valent PS conjugates,
both admixed with Adjuvant C (see below).

7

0




10

15

wownoe/otiosed i n i ndi vi dual

10 group 6 19A was conjugated to di phtheria toxoid and
22F to protein D. Anti-PS19A and 22F ELISA 1 gG | evel s
sera col |l ected at daRCHEP2006/069979
The ELI SA 1 gG response generated to the other PS was
nmeasured in pooled sera. Table 17, PS i nmunogenicity

i n young Bal b/c mce (post-l I IgG | evel s) 15 Qui nea

B g2 L TG TP PR OGRS o f% dippagh of the
tptowiagrronuagtesy BRY-PEFS 3R, si4-Rpf3SS- 8P nBB6ELBR. B$7F-PD, PSOV-
PRFPPH-PD, RP2BOPRT, P I3F-THharid ESZ‘EHD[PI(HG@-EDEZ‘FaIRDC@nment on 11
Riléri Qatkir@. disdagdedQUpteOTabr02)>PRd 18 valed ¥a&SHE fbrllldtion contained in
PaitRARl (& I FRA6RAPE an@Ps26F AHliD &néjteg(s%gﬂageﬁdand gmﬁqmnt on

val @\ &aad Q } 7486 1o,8 f:cRiu 1799 sroup 2
gs avg‘rﬁg’ %g% i%%‘“%lg ‘éé"f%égwgt fre%ime%& ;Z{gw 3 irrld IS) it
woedagevitoprmgdahyte. fip grovps 2¢0nd SFD wag usgl tponipgate P§oI2F, in

GBupy ¢ rad)® a Phild EAfuRi6n (the donftn&3d V@137 Trom2W ORBAI54UEF) was used. In
o9V

2665 69SA hbé cahj ihgd%;aéghga]@ﬂm@aﬂd‘lﬁﬁa ?;%auég P%é)cl
el ingividdat sera colleet { day 42.
5’%@%%@@ E&é?gﬁgﬁc}"%@ge@w pegrs Teesel R etd sge,

122.3 137.1 79.9 73.7 83.1 Pool 19F average 73.9
Tahile 37, PRimmmwggnigity in yygung Balb/c mice (post-lll IgG levels)
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Guinea pigs
ELISA GROUP 1 GROUP 2 GROUP 3 GROUP 4 GROUP 5 GROUP 6
11V 11V 11V 11V 11V 11V
19A-dPly 19A-dPly 19A-dPly 19A-dPly
gmbs formol gmbs formol 19A-DT
22F-PhtD-
22F-PhtD 22F-PhtD E 22F-PhtD-E 22F-PD
0.1ug/50pi | 0.1ug/501! 0.1ug/50ul 0.1ug/50ul 0.1pg/50pl 0.14g/50ul
Adi C Adi C Adj C AdjiC Ad C Adj C
1 average 78.00 77.21 76.15 68.77 68.59 81.04
Pool
3 average 7.75 9.31 12.73 7.94 475 9.59
Pool
4  average 130.7 94.4 132.6 166.8 85.0 101.3
Pool
5 average 109.10 117.10 110.70 158.40 74.10 100.40
Pool
6B  average 314 4.26 14.4 7.63 6.3 7.52
Pool
7F  average 154.2 216.0 240.0 181.0 142.0 179.1
Pool
9V  average 90.69 105.45 98.20 93.45 5412 73.05
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Pool 23F average 19.19 30.74 29.44 31.52 19.13 24.94
Pool 19A GVC 0.4 25.58 41.49 14.25 27.49 6.74 |IC
wWO@24/00768 12-54.5 24.4-70.5 5.9-34.6 16. 6-45. BECHERDNB069979

%sero 75% 100% 100% 100% 100% 100% 22F GVC 0. 12 2.51
3.67 45.74 30.68 96.38 1C 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% 10(?,% 100% 100% |Exanpl e 31: Fornul@ati ons being
made an 'tested 5 a)| The fol ljlowi ng for|jrul ati ons are

frace \uol §1e) he—43—walent—rageire—F+omtabte—3rand
sdfot ywsaas f r of1t18bl e F7-18sed cotfddnt |on 5947 val ent38.47 53.69

vacci n€°®li scussed under Table 2 [using
directly-conjugated [22F or through an [ADH | nker])

THRC saeedvar i desioase |f orrzaBat ed Mwrth al uniad um 73.7 83.1
phosph#&be ang 3D MPL as shown bel ow. 10 14V 25ua MPL
14V Mug MPL Bum of BAC Al um ni um cont ent -> FF| Sum of

BASF Ala\imigai Ul cayy ent -t 5F | Perqqbpse:| Pefs oose: R s 721
caner @ofS ug ratio PS/AI 8 Al PS carrfier Vg P5 49
il

ratio PS/Al p& AT NPL | 1x 1viPL | /X | PD 1

5% cs & AB'Y 1o 107 b 134040 | 6A'BD t| 10T |

1
BPD110 10 7F/PD1 10

D
6APD|°‘io 10 6B PD 1 10 106
+—7F—PB 11—+ 0—PP——+616—9Y PD+—10 +P—T14—PD—+
15940 £MCpD 1 18410 | 1885 Th (3 148485 1sCH M B 1874% 6.74
19A dpl f 3 10 9840P8A oS | B440950r o0& 90| 345-96% 4-11.3
DT 3 1¥WSeny por7Shy 3 Wh%3q 2008k p 13 180%q | 234003y 100%
122_E) 1GM23F D @120 (10 2.51 3.67 45.74 30.68 96.38
IC 0.09-0.16 0.94-6.73 1.59-8.42 29.3-714 “17-53.3 73.5-126.4
%Sero 10% 95% 95% 100% 100% 100%

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.

14V 25ug MPL 14V 10pg MPL
Sum of BAC Aluminium content -> FF Sum of BAC Aluminium content -> FF
Per Dose: Per Dose:

PS carrier ug PS }»)IIL}§L ratlo]z(S/AI pg Al PS cartier ug PS NT&L mlml z(S/Al pg Al
1 PD 1 10 10 1 PD 1 10 10
[ 3 PD 1 10 10 3 PD 1 10 10
L4 PD 3 10 30 1 PD 3 to 30
5 PD 1 10 10 3 PD 1 10 10
6A PD t 10 10 6A PD i 10 10
6B PD 1 10 10 6B PD 1 10 10
7F PD i 10 10 7F PD 1 10 10
9V PD 1 10 10 9V PD 1 10 10
14 PD 1 10 10 14 PD | 10 1]
18C TTan 3 15 45 18C TTay 3 i5 45
19A dPly 3 10 30 19A dPly 3 10 30
19F DT 3 10 30 19F DT 3 10 30
22F PhtD 3 10 30 22F PhtD 3 10 30
23F PD 1 10 10 23F P 1 10 10
BAC MPL 50/200 25 4 100 BAC MPL 50/200 10 4 40
FF Aluminium Sum = 355 FF Aluminium content Sum = 295

content
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BAC MPL 50/200 25 4 100 BAC MPL 50!1200 | D 4 40 FF
Al um ni um Sum = 355 FF Al um nium content Sum = 295

w@onrent71i72 WO 2007/ 071711 PCT/ EP2006/ 069979 BYT/EPm®06/069979

same saccharide fornulation is adjuvanted with each of
the follow ng adjuvants: - In the table herebel ow the
concentration of the enul sion conponents per 500pl

e is uvant Al Adj uvant dj uvant A3
BB SR BaN B SuanEaME Aarh A SIS Saihants
enul si on emnul si on al pha 11. 88ng 5. 94ny 2. 38 _
Tde éﬂ?ﬁéﬁ»'@ herehelaw teconeenirapnsf HAmusioGaPoTsRe perd@Ou dose is
ZF Yhy 2. 43ny O 97 Adj uvant A4 Adjuvant A5 Adj uvant

%1 uvant A72 (m%& &dients ﬁ‘g@kﬁ"tﬁ{zw 2501 AGUXAAZS)

IgresEstso/ w o et P0h enul si dAPHRVsi on emiPKiBK al pha
11 88my 11. 88@@% 2. 38ngFMYB¥bpher ol Sfaulaiwéne
18p 10. 7ng 5L138HiE 2. 14ny  TWREé®E 80 4. 85myPHB5Ny
2Tacopberel 97ng 31} MPL 50g 259 259 104g 10 c) The
saguelraei des arel@i®e fornul at 8@5Weth two |i E:fb@ﬂre
bawesh 8dj uvant s4-85@Bnposi ti on2dPmadj uvant BRI7mg
Qualitative Quantitative (per 0.5 nL dose) 15
Li posones: - DOPC 1 ng - cholesterol 0.25 ng 3DWPL 50
pg QS21 5Adhya2M4KH2POdjiidart 28 ng Badjdvent AN a2H Adjuvant A7

Pi4iedicA80 ngs@ubfver NeXSOuPo/822 ng 125ul o/w 50l 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

c) 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

3DMPL 50 g

QS21 50 ug

KH2P04 13.124 mg Buffer
NazHPQ« 10.290 mg Buffer

NaCl 2.922 mg

(100 mM)

WFIl g.5. ad 0.5 ml Solvent

pH 6.1

1. Total POaconcentration = 50 mM

Compoasition of Adjuvant B2

Qualitative Quantitative (per 0.5 mL dose)
Liposomes:

-DOPC 0.5 mg

- cholesterol 0.125 mg

3DMPL 25 ug

QS21251g
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35

40

(100 M) Wl qg,s. ad 0.5 mM Solvent 25 pH 6.1 1.
Total P04 concentration = 50 nM Conposition of

wa\djoawzarTil1 B2 Qualitative Quantitative (per 0. 5POL/EPIS&)69979

30 Li posones: - DOPC 0.5 ng - cholesterol 0.125 ng
3DVPL 25 pg QS21 25 pg 73 WD 2007/071711

PCT/ EP2006/ 069979 KH2PO41 3. 124 ng Buffer

WUE% "gggﬁep;rg Buffer Nad 2.922 ng (100 mV) 5 WFI

lvent pH 6.1 d) The saccharides are
zﬁPO %2 %P‘&ﬁgﬁwth Adj uvant C (see above for other

Z ons where this adjuvant has been used): 10
ntitative (per 0.5 nL dose) QI in
EGE @%["E‘?gj‘?al 50 pi - squal ene 2.136 ny -
copherol 2.372 ng 15 - Tween 80 0.97 ny -
cholesterol 0.1 ng 3DWPL 50 pg QS21 50 pg KH2PO41

0). BieGangpabesf ae als@ MriNalatePOdh AGjugdrd OnfgedBalidve for oNat]
dorfid3itions WHedd thie\ddjuvishil ha@ bdéhlusem):

Qualitative Quantitative (per 0.5 mL dose)
Oil 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 pg

QS21 50 pg

KH2PO4 10.470 mg Buffer
Na2HPO410.219 mg Buffer
NaCl 4.003 mg

(137 mM)

KC10.101 mg

(2.7 mM)

WFI q.5. ad 0.5 m| Solvent
pHE.8

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

immunogenicity in Balb/c mice

Groups of 30 female Balb/c mice were immunised by the intramuscular (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 ug saccharide / conjugate for PS 4, 18C, 19A, 19F and
22F and 0.1 pg saccharide / conjugate for the other PS).

PS 18C was conjugated to Tetanus Toxoid, 19F to Diphteria Toxoid, 19A to formol-
detoxified Ply, 22F to PhtD and the other PS to PD.

Two formulations, constituted of either 22F-PhtD prepared by direct CDAP chemistry or
22F-AH-PhtD (ADH-derivitized PS), were compared. See Example 2, Table 1 and
comment under Table 2 for characteristics of 13 valent vaccine made either with 22F
directly conjugated or via an ADH spacer. The vaccine formulations were supplemented

with adjuvant C.
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(2.7 M) 25 W q.s. ad 0.5 m Solvent pH 6.8 Exanple
12, inpact of conjugation chem stry on 22F-PhtD

w@ewyogEie i nmunogenicity in Balb/c mce 30 GrOUPB2006/069979

30 femal e Bal b/c mice were i muni sed by the

intramuscular (IM route at days O, 14 and 28 with

13-valent PS fornul ations containing PS 1, 3, 4, 5,

8- P%EzF EM’SAl G k8% and WsonbWhagdifosANflred ek dpSRured i3

ch sacchari d I@ conj Sé’a?’?“ ag&%os 8Cr 196Ar 19FuredI sera
lectgat 4py £2 pg saccharide | conjugate for the ot her

S con ated to Tet ahus
BTN, Mo dar MUBATRLS T RGPS Ban eI lndepms ofbotn 16
224 tfiguiels) Bndossohbehagoogic tikss tfiguieB). Two f or mul ati ons,

constituted of either 22F-PhtD prepared by direct CDAP
chem stry or 22F-AH PhtD (ADHderivitized PS), were

E%m Ee% c%ffnév? :ﬁi vgﬂ@ onl iitno bof YWiEltoccoccus
PS

B¢ 3% €9 eRTHWGS conJ ugated or via an ADH
spacer. The VaCCI ne for mul ati ons were suppl enented 40
gféuh a gﬁl 74 WO 2007/ 0717 PCT/ EP2006/ 069979

P3P eI bIERics We'el 'TmMyRige é’éﬁﬁo‘ KR PRvs P14 and 28

with 1 BsalevrRS foeragationd comtaraegar-’s td, lde6t &l 73 odaw, 48C, 19A, 19F,

eSO ol S T SR R apor vo

m&gﬁt&fprhagg@yrﬁ’%) titres (figure 6). 5 Exanple 13,
I mpact of new adeuvants on i nmunogenicity of

BB r Bt et seniugated e INBMISatoxith SIF €0 F%P@efrﬁ hgEpices!9A to formol-

Gxtonifes P, 49F ft@rmne aB@ItM @trmcpe werbe lsamm@ﬁ@ré @ymm@1 and
I M rout e at 3-val ent

SRR AP A (o PG Pos of 43 gleniyacgias heS gy, 227 ety
ddugat@A, 19F, 22F and 23F (dose: 0.3 pg | conjugate

for PS 4, 18C, 19A, 19F and 22F and 0.1 pg /

Emmjfozrgutaﬁoriso sunplmnecmtdnierrith%)rer ABOL &Cjuwerg Adoadijungat Ad ot adjuvant
gt\pép% 19F to Diphteria Toxoid, 19A to

forno OXIerd Ply, 22F to PhtD andthe ot her PS

hA®-F. PI§%t[EéﬂH'FP|DeEQSAT§@|Ie%IQ v@rféimeaérrs@mm coliBeted at day 42
Tabl e 2 for char ct(eérlstlcs of 13 fil &ijacm ne ma

S0 ROEPe gretie] The (Ui, i vasr ot ) SAET GGaer: 166 fovel
BpgRd evie mieaskbwadilvast tedted / IHGM4] indubed wahAIPY,, adj uvant

A4 or adjuvant A5, were compar ed.
All the new adjuvants tested improved at least 2-fold the immune responses to 13-valent

conjugates compared to the classical AIPO,formulation (figure 7).

Example 14, protective efficacy of a PhtD/detoxified Ply combo in a pneumococcal
monkey pneumonia model

Groups of 6 Rhesus monkeys (3 to 8 years-old), selected as those having the lowest pre-
existing anti-19F antibody levels, were immunized intramuscularly at days 0 and 28 with
either 11-valent PS conjugates (i.e. 1 uyg of PS 1, 3, 5, 6B, 7F, 9V, 14 and 23F, and 3 ug
of PS 4, 18C and 19F [of saccharide]) or PhtD (10 pg) + formol-detoxified Ply (10 pg) or

the adjuvant alone.
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Anti-PS, Ply, PhtD and PD ELI SA 1gG | evel s were
nmeasured in sera collected at day 42 20 and pool ed

w@en7group. The following rati o was cal cul at edP¢ DEP®a€069979

antigen: 1gGlevel induced with the new adjuvant
tested / 1gG level induced with AIPO4. Al the new
adj uvants tested inproved at |east 2-fold the inmune

bsare@mscoh@gééa v@#aaﬁus fb%dzi Ugrpt t%ﬁamé%af@&dtéadttn&omer PS to

cl assi cal formul ati on .

BPoPeExamplet s Tablkcl avg C%nrpmtryn T@klEfz t@a cfmryct%r@ﬁ%oﬁ 14 valent
fadaing U Msifidions wore M0 piEYe REENIRMY vafdel G oups of 6
Rhesus nonkeys (3 to 8 years-old), selected as those

Mgpel 18F privambeowes(s. 10F efu) erteSihddutteaninithel Bght aumigi d1@dy 42. Colonies
| eve i ' ' Ll a

LG4k SPGB R Pl £ Py
P® Tesufls vBre RpreFed @viheldurabed of 33Rjmals el gprg:pse)thelf desi, lung
?uo&z%go@a@? gt&é@fr ér%?ﬁr%éﬁg%e]) or PhtD (10 Ng) + form

- det oxi or the adjuvant alone. 75

RORER inGiglireld, P Qdd%@@@t%%%%@ stahiStichBignaince desplte the low

conu ted to Tefanus Toxo F to Diphteria X0l
PR BRSPS 5 S rvpRt STBBEEE A D+l
cmnm(pk W] Ershdreb)daet t@stf @mpahsirta tHeerdiuwhmntetonefgraup. val ent
vaccine. Al fornulations were supplenented with
adj uvant C. Type 19F pneunococci (5.108 cfu) were
E%ﬂhai%ef ﬁ'n%:ﬂ:ttok‘%oﬁi'u orl %l@fn; @ﬁythé%ntlWt?@nﬁﬁodﬁresgonse
o (?h Oratechy dady Sl é_?fit S cKa9e e Rduédd B F-PhtD
d as the nunber of ani nal s per group either
dead, lung colonized or cleared at day 7 after
erups ehdfemale Qibiseiwere minised by thegpirmyscuiaedt et days 0 and
¢4 Q@R 3t iRy &t éﬁhbSQtFlﬁhtDS pEpafed RNER of d@ﬁpldhemtst}?) brOLVZF-AH PhtD

AR e BT51 e Sakvst dons BoygmaGalent sFecopjugates Were made

by theqirodesaed oft BximplecDIgEar &isb Tablé Heanddfalbiea?)t Eattofeemulation was
%O}Je%ie thF %U%%td rr‘pact of Conj ugatl on chemnm st ry on
8 an | - B Ja

|body response and the protective
ef fi cacy against a type 4 challenge induced by
22F-PhtD conjugates 15 Goups of 20 fermale ON mce

WBH-PhDMETUSA f@@le&ars WEe MdablirdiseH alleftévhtiaglrdays 0
and 14 with 3 pg of either 22F-PhtD (prepared by

direct CDAP chemistry) or 22F-AHPhtD

deri zed PS vant  al one.
Msiotrar Enalesast b Pl R 8 L8R 4 B RABeprb byt e o
pleubboaoquhle s@rofyse encill mteriiallyl eoveresntly Tthel RS ZyreseBhdih the vaccine
ti ) ;

R B SR KORPEER Rl Al Gt
collected at day 27. Mce were challenged intranasally
Port-RHIRHD hdGEdd Dighitidastyhifits WARPRCCIGGabspdaye 2% fdttef profection
against type 4 challenge than 22F-PhtD.
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25 pneunococcal serotype not potentially covered by
the PS present in the vaccine fornulation tested).
wab@7oor7tel ity i nduced was nonitored until dayPSI/EP2006/069979
post -chal | enge. 22F- AH- Pht D i nduced a significantly
hi gher anti-PhtD 1 gG response and better protection
agai nst type 4 challenge than 22F-PhtD. 30 76 WO
EPRfHP71711 PCT/ EP2006/ 069979 CLAIMS 1. An
imunogeni ¢ conposition for infants conprising a
mul tival ent Streptococcus pneunoni ae vaccine
conprising 2 or nore (e.g. 7, 8, 9, 10, 11, 12, 13,
14, 15) capsular saccharide conjugates fromdifferent

sernot yRg %nm\ﬂﬁk?g"eﬁ?c Qoﬁ"nBS‘&tlo‘ﬁ 95MRaht IC%% BRvaléht Streptococcus
R L S e
capsul ﬁ?pS”@éc%P‘?rﬂ’é CORiPIRIeR eféor\“ r Sﬁf?'@@? o%e\}?%%eswﬂhere'“ the
and/ or cdrppositen cIheriseamsaotyeni2eF sassharsietconingadé. cl ai m 1

or 2, conprising S. pneunoni ae capsul ar saccharide

copj UQq‘ﬁgﬁnrﬁﬁrﬁU@eﬁg Qﬁl}ﬂgs@tﬁ)n]cﬁéleﬁ’rﬂq éo%:prl\émsrsefﬁﬂegrﬁ&réescapsular

conj u
bacJt e???ﬁcgl?rg% @u%%%s i‘ﬁ?—'g?rg{yp% %‘3 oéaéto a second
bacterial toxoid. 4. The imunogeni c conposition of
cl & m 3hevromencgenigecdnipositiorh &€ tcam al ot @x @popiigng S. pneumoniae
di f f er essulF @h&hirideOcdni@aee GRAdsdragpey 18 ah®@XbP .wherein 19A is
The i ?é?]' fo rofm%? ﬂrét@ﬂ \%lcrpllsa'anﬂrgi ctetial BRI éhd 19F is

the first | ect ed
co(ra]5| Is%‘?%‘égaqut?g S?HTQ ta%l%zflﬁo afgmeﬁef. a tr8>r(nO|tde e

CRML97, pertussis toxoid, a bacterial cytolysin and
pnéum)_rrysimur(bgeﬁTheommﬂitiwog:éniaCn Sovheozn thedinstdfackrigl toxvid is a
of cl ayifferedt frotéfias eetetdid bagedIGoxilact eri al toxoid is

sel ected fromthe group consisting of tetanus toxoid,

gla thtema I i tl?”)égl g ﬁongm)a%o R %%4 whel?eu?Lme(lrsq bacterial toxoid is

i mruno&Rigsted & r?wpcmnaftma@te@f@s &roid) giplrgeri tgxoid, CRM197,
wher ei pertuseis taxosit a bha@ertabeyitaysint andgingumslypmeunol ysi n. 8.
The i mmunogeni ¢ conposition of any one of claim3-7

Wh%r ei th hﬁjﬁ%@ﬂl@ co 8&@” c‘}l r:ao&%i 81‘ élaﬁm iaogwgfein@thfe second

t d t
1 at e DA0H [P re CRRBPLSITTG DECHPoausBe & Tetars toxoid

pneunoAPBEeERpR¥RIGT 1OharnefEssiv 07681 9V bagigrial 1 gytolysiy and
23F.  pleumbhsini unogeni ¢ conposition of clains 1-9
further conprising conjugates of S. pneunoni ae

cagsul Fhe sirﬂ&%ﬂ@d’ewgeéonqposﬁor?rb‘a a7n§' one of claims 3-6 wherein the first

bacterial toxoid is pneumolysin.

8.  The immunogenic composition of any one of claim 3-7 wherein the second
bacterial toxoid is diphtheria toxoid.

9.  The immunogenic composition of any one of claims 1-8 further comprising
conjugates of S. pneumoniae capsular saccharides 4, 6B, 9V, 14, 18C and 23F.

10. The immunogenic composition of claims 1-9 further comprising conjugates of S.
pneumoniae capsular saccharides 1, 5 and 7F.
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77 WD 2007/071711 PCT/ EP2006/ 069979 11. The

i mmunogeni ¢ conposition of clains 1-10 further
we@ewpniging a S.  pneunoni ae capsul ar sacchar i BEr/BP2006/069979

conjugate. 12. The i nmunogeni ¢ conposition of clains

1-11 further conprising a S. pneunoni ae capsul ar

sacchari de 6A conjugate. 13. The i mmunogenic

conposition of any one of clains 1-12 wherein 2

different carrier proteins are separately conjugated

t 014t easimnindgénic rasnmpogiionp reé udaimsad-10c dwthet acomprising a  S.

sacchaphélgnchrlehyes sacchdride Hénjugaldnogeni ¢ conposi ti on

of any one of clainms 1-12 wherein 3 different carrier

are se rate uatedt ast 3 ..
Gi f1For S EERIC | ”éos'éoest 40 e Il v comerising 2 s
ser ot yB%’mO”fS CaFFW@rﬁ i ©Nk8ABosi ti on of any one
of clains 1-12 wherein 4 d| fferent carrier proteins
ar a3sepn¢ ahralnogeniojcoapbstbnt & iy dreasttcidimsliftfewrstinD different

pneunopl ag ,&@is Y easrep§r%fe‘?3h QBH}{géaaté)etBQa? )69?152 dlﬂf@rint-r%%neumomae

|mrunoae|u|csrr$)'de rP yoneo
wher ei n§ 8F % aé a?f)yg?seht carrier pr ot eins are

separately conjugated to at least 5 different S.
pnddénoithe énoapyehiarcomaasitvar of ey seeodfyqieess 1112 whidrein 3 different
| MUNog&AérCoréteR® afd ddpamteBf cohjgdatdd tbdt bastCraPérest $)pndumoniae
or nor Sr{ﬁLIaF Eh%chacrﬂlé"sér%f erot eins selected fromthe

g

fol |l owm I'1 st tetanustoxmd di pht heri a t oxoi d,
pneunol %/su n, Pr otein D and PhtD or fusion proteins
t héPeofhe TEMuNAgenic IPRTTABYIONI @ &Y mh6seftdlayms df 1 vhgraip 4 different
1- 17 coamern Eotaigs Ste sEpeatahn icamugataiswt Eastshditféranti 8l pnéumoniae

conj ugaidiat SacehRideisrofypesl9. The i nmmunogeni c _
conp03|t| on of clainms 1-18 conprising S. pneurmnl ae

Eg sacchari.de 3 COtBJ u(gat ed to rote|1n1 h 5

mroll §% AMGIO9BRIE SOBPOTL; B g6t Ui P Ph dr Gofherelp S or more
The [ preblepArdercIRiBHS iare éﬁpaé@te'é.’l &Phiggated B glolgpsti S Fiffgrent S.
S. pnepmamoaze cappian sarchaidecieantypde. 4 conj ugated to
protein D. 21. The irmunogeni c conposition of clains

1- %9 C%@d‘l'lr?ﬁh eﬁc (BFHBE cal%p‘?“ @&ﬁﬁ'ﬁ%aﬁ 'oq%ée of the
qf

t
T/ PSR RISy 871668 oy deh %ta%%#%%‘? €PBifegs oo

cl ai nsPrewPlysHABioedn H@n@,thm Rieteing Kpsaef-ar
saccharide 6B conjugated to protein D. 23. The

| MBNOYRAI iGntAGRRAR! EbRrbsibn CofatiBbns1122 66MRHsingl BY pReumoniae
pneum[:‘ép%ﬁlar saccharide 1 conjugated to protein D.

19. The immunogenic composition of claims 1-18 comprising S. pneurmoniae
capsular saccharide 3 conjugated to protein D, pneumolysin or PhtD or fusion

protein thereof.

20. The immunogenic composition of claims 1-19 comprising S. pneumoniae
capsular saccharide 4 conjugated to protein D.

21. The immunogenic composition of claims 1-20 comprising S. pneumoniae
capsular saccharide 5 conjugated to protein D.
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capsul ar saccharide 7F conjugated to protein D. 24.

The i nmunogeni ¢ conposition of clains 1-23 conpri sing
w@200pnEImpni ae capsul ar sacchari de 9V conj ugaP@MEPIN0G6/069979

protein D. 25. The inmunogeni ¢ conposition of clains

1-24 further conprising S. pneunoni ae capsul ar

saccharide 14 conjugated to protein D. 26. The

i ”muunogeni ¢ conposition of clains 1-25 conprising S.

pnetmonMadMMUAPIET Ca FORRRMRA P ERDSE T2dnfAIGRItSEY o preumoniae

pr ot ei AAMBUlapFaccifdide iBheaniugaied t© redeipdsi tion of cl ai s

1-26 conprising S. pneunoni ae capsul ar saccharide 18C

Co%“@@ﬁ@dmﬁﬂn&g‘ﬂnﬂ:nh'&nﬁd%ﬁ@h d@f &8imsTHS2! BEHERIRNISC pneumoniae
conposi{ oRr st E}g S.” pneuroni ae
o]

capou si0R Hes B TG OTRIAE BE pnetinol yain. 29.

The i nmunogeni ¢ conp03|t|on of clains 1-28 conprising

S. 2pnelin®rimaginogenjss apraposdiao cofarlpies 228 comprisggt &d pneumoniae
Pht D otagsuat sutcidriat @V ieohjigatedto.pradéin DThe i mmunogeni ¢
conposition of clains 1- 29 conprising S pneurmni ae

capsul sacchari.de 6A neunol si or a_ .
L 2en [ Qe RYIRSgeT Sorpposiog # e 54@ Enmestg ifpmoniac
or fusF%“'ﬁfﬁCéh%'d?HéF%?ga OpWﬁ%n munogeni ¢
conposition according to any preceding claim

coapr i $hargmaunddbhicC appdsaion SEC elbigisi desdesrmsrising S. pneumoniae
conj ugaiRdiat ScdehFide 2BE L& ud%EéattSbeten?’é The i munogeni ¢
conmposition of any one 01J clainms 1-30 wherein 19A
capsul ar saccharide is conjugated to the carrier

pr 8fei hh&imMynegeRice FOMaRsitionhel ™ Clasn dfEn FRMRItSIG 0S| tANgymoniae
of cl araps8i2r sdegharida 186 cohjugstast toitetamBibxoR4. The

i mrunogeni ¢ conposition of claim32 or 33 wherein the

l'i pker s |ﬁ%ﬁ8§b‘ﬁﬁ: E&mpdshten Cﬁr Elbﬁ{s ROt B [5%ég S. pneumonlae

carbodi_| m d em s ref I 0

2007/ O‘ﬁpﬁlf ?@W%ﬁﬁg%}’ﬂg 6 gé/ nPiP’e qgm’runogenl c
conmposition of any one of clainms 31-34 wherein the 19A
saé@haiflhelémimsinegenjcugemeasition ¢ofhelaiowr 1128r conprtseign Sorpnew@noniae

the | i sRUIaHSAcaBarGDAPF cotjqyterittd PhtD3dr.fusldheprotemunargsni C
conposi tion of any one of claims 1-35 conprising a

serﬁ Eﬁ 19A con gate wher tlhe rzrggo of carri.er

pré § dMMHgRgelIe ‘P{B‘F?S&'@" ¥ BaRe EIMPriiNg P, @reumoniae
4:1 angapfulgr gaccharigle 16A; geniugated fto (pwewolysgyor TFhe influenzae protein,
i mrunogetionallyqootpio $1 ¢riRD aicfosiedpmatpint tbereoly pr ecedi ng
claimconprising a 19F capsul ar saccharide directly

coRy Ugahe ﬁ’nrhﬂ}o‘ggr%c %%Bés‘?c on ch%rth& to rEB@dquTE‘du B5irRing a

conposi an
capsul & é c%pggleh%ﬁ’c%ﬁbaé' g'r%cg%f%ﬁaéed’ t? tcﬁ'g'eEﬁrlpqrér
protein via a |inker.
32. The immunogenic composition of any one of claims 1-30 wherein 19A capsular

saccharide is conjugated to the carrier protein via a linker.
33. The immunogenic composition of claim 32 wherein the linker is ADH.

34. The immunogenic composition of claim 32 or 33 wherein the linker is attached to
the carrier protein by carbodiimide chemistry, preferably using EDAC.
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39. The i mmunogeni ¢ conposition of claim 38 wherein

the linker is ADH 40. The i mrunogeni ¢ conposition of
wa@b@ro7B81 or 39 wherein the linker is attachedP€DEP10h&€069979

carrier protein by carbodiimde chemstry, preferably

usi ng EDAC. 41. The i nmunogeni c conposition of any one

of clains 37-40 wherein the 19F saccharide is

conj.ugated to the carrier protein or_to the Linker

Uiy GRARTMERGGRIS, SRPosHor $hany ARG R6GEITY SEdhpBern die 194
of any sagsbaride | einvgated 49 the epires Pretpin ol 3 thes lirkeh aisingl CDAP
conj ugahe@mistwherein the ratio of carrier protein to 19F
saccharide is between 5:1 and 1:5, 4:1 and 1:1 or 2:1
and,1: . 1 4. 1. T i nogeni ¢
< o PiMooli oo BRI dnfch i DS IRURRA Lot
conpr i $PhGOHUIBS WhereiBe ralio & SeiRLPTCIRT 19 198 $qcgharide is between
conj ugatleandtleh, #Heandder oréS: paet 2P1.(Wa4. The i nmunogeni c
conposi tion of any one of claims 1-42 conprising 22F
capsul i‘-Fhe Eﬁrﬁﬁ@@hi@%ﬁﬁ@&iﬁdﬂ%c@&dh@ tb Ry PRICEHIRY cl@Tn%lé‘rh&ising a
via a [ 0 [ clal m

44" her' 3 eHE" FacaibeRe LEERRAlsre M B Bondt.
conposition of claim44 or 45 wherein the linker is

at t38c hdble irgmunadgenie gpnpesitiopob aey enepsft daim ddbbivhetkin 19F capsular

chem stagcharied$ edrjglatedus the GakiBAtotedhida J liker.mMuNogeni ¢
conposition of any one of clainms 43-46 wherein the 22F

sacghar] ' ' rrier, pr in to

e net mhe ST SRR B R B 88T

PCT/ EP2006/ 069979 48. The i mmunogeni ¢ conposi tion of
anyOonéhgimmunpgesic ¢ompositionpl dlainidg ca 32 Ferenchs inkietlie attached to
COoNj ugé#teesarrish progdimbyt daebodivhide chémigiay, prefdralily 0éieg BDAO. 22F
saccharide is between 5:1 and 1:5, 4:1 and 1:1 or 2:1

o7t oo, TPpob T BP 87b6 SOTRER) 5190 b ror
conj ugatEhangfels 5oRivgRiEd é‘?/g‘ﬂeaﬁéf righ Pt o to e linker wpiag CDAP
19A sachemaistinde is above 100 kDa 50. The i nmmunogeni c
conposition of claim49 wherein the average size (e.qg.

MA>0f Thi h\ﬁm&r?o%eﬁ%c&ki%%i% bf aRELME SN R RL18YMHR8INg a 19F

110 and_700. kDa, . 110- 300,. 120- 200, 130-180. .0 o
T40- 168PFREIPrIGRE. FoEn BRiatE oL SHBLPEITh ool pagearice i
49 or BewepRPdiaRd i Red 1 gRI 44k Raradd 1 @/wlept hey! agd 1.4:1.
native pol ysaccharide or is sized by a factor of no

nmoue. t AA infundgénic EBMPOIIIBANRYEHIng t6 AP PRckdifd claim comprising a

cl ai 15 249y MNSI B ok BFec? Qo ALAIAL HlSahR? proRsien

sized by mcrof zat 1 on. e 1 mmunogeni c

conposi tion of any preceding claimconprising a .
sertdt yphe immunogenic composition of any one of claims 1-42 comprising 22F

capsular saccharide conjugated to the carrier protein via a linker.
45. The immunogenic composition of claim 44 wherein the linker is ADH.

46. The immunogenic composition of claim 44 or 45 wherein the linker is attached to
the carrier protein by carbodiimide chemistry, preferably using EDAC.

47. The immunogenic composition of any one of claims 43-46 wherein the 22F
saccharide is conjugated to the carrier protein or to the linker using CDAP
chemistry.
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19A saccharide conjugate, wherein the dose of the 19A

saccharide conjugate is between 1 and 10 pg, 1 and 5
w@o7or17i1 and 3 pg of saccharide. 54. The i MMUPOLEP1006/069979

conposition of claimb53 wherein the dose of the 19A

saccharide conjugate is 3 tag of saccharide. 55. The

i munogeni ¢ conposition of any precedi ng claim

conprising a 22F saccharide conjugate, wherein the

average size (e.g. M\,) of the 22F saccharide is

abdfe 100 ikDan@enic Tdemppsitamolgemi one ofnplesist 1@ @impcbkiag @ 22F

55 whesadcRardeeconjugatagRhérkin ahd eatig.of MlfieOprotei® 2#Fsaccharide is

sacchasét%eﬁ51%&%%1%%%%%%”'&% whif) and_700 kDa,
110- 300, 120-200 0-180, or 150-170 kDa. 57. The

[ rmunogenl C CO 03|t| on of claimb55 or 56 wherein the
22E9% adbhdmmyacgeic spmprsttion ofaghy, @resefiNg £43MareBRIsHe a 19A
i s si zeatchyride dopjpgde, wierein themveragt aize 1&6g. 83 of el 9A saccharide
I Muno@geibbde CODRIRSi tion of clainms 55-57 wherein the
22F sacchari de has been sized by m cr ofI ui di zati on.

X\D QO?/ 071711 PCT/ EP200f6/ 069 9n The ,

e%l"&m%“gﬁ%’&&%c‘i"?p°ﬁ't'8? A o ST ec"’\VSraH‘f‘ size (.g. M) of

conprl AR @8@9@8‘9 kDa, 110-300, 120-
wher ei 20Q,H80-d8% @r MH0-140KIBRF sacchari de conjugate is
between 1 and 10 pg, 1 and 5 pg, or 1 and 3 pg of

gg%\‘f\ﬂ:?hé’ﬁnm er'm@orh BF?%P 5& @Wr}éraﬂéﬁq 164 gé'tcemaride is
"< 3 6T 2 CADERANEanaE o Fire Badeaee o EBRLER £ on

of any precedi ng claimwherein the average size (e.qg.
M BR. offh¢ memgwgertiacordesitios obtiams 496G 1kibereir thg, 199GatG@dde has

80- 1408genlddfdd 1Y Microfluldiitib®0, or 200-400 kDa. 62. The
[ rmunogeni c conposition according to claim61 which

£S serotype 1 (saccharide co u ate haV|n
2 HE'E'H%\(}Q%EE cgmp SIQO@ anﬂ//l q_&ceg gﬁmsmg serotype
1oo 100%/* saqsherEisConipgAie. o ErE b fheatyee ahibe 4% sggsharideaconjugate is
The i mhetwegre hibrd tdOpgpdsintdisquy, actandd mgoftsacalaaden 61 or
62 which conprises serotype 4 (saccharide conjugate)

hagyngy ﬂgﬁé&%‘g [y FﬁeofSaZm% 6 »%er%thE Q{(o ¢ of the 19A
bet ! 38 12%
Tﬁem?enﬁ?ﬁ‘fn o] 08“18%% éé‘fdl ng ?2 claims 61- 63

whi ch conpri ses serotype 5 (saccharl de conj ugate)
hagbngThe imvenagpeics acropmitiod eofs ame pfeeeding Mgim oémprising a 22F

bet wee BackRHdbQBRjugate Orherdin thatile208 siz8(e. ¢ M),) @Nthe4DP saccharide
kDa. 6Q. abgt‘bem nogeni c conposition accor d| ng to any
of clalns 61 4 which conprises serotype 6B

(sacchari de conj ugate) havin g? an average saccharide
56. The immunogenic compaosition of claim 55 wherein the average size (e.g. M,,) of

the 22F saccharide is between 50 and 800 kDa, 110 and 700 kDa, 110-300,
120-200, 130-180, or 150-170 kDa.

57. The immunogenic composition of claim 55 or 56 wherein the 22F saccharide is
either a native polysaccharide or is sized by a factor of no more than x5.

58. The immunogenic composition of claims 55-57 wherein the 22F saccharide has
been sized by microfluidization.
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size (e.g. Mme,) of between 500-1600, 750-1500, or

1000 and 1400 kDa. 66. The i mmunogeni ¢ conposition
wa@ewaendi’ng to any of clains 61 to 65 which cOPQI/EB®S6/069979

serotype 7F (saccharide conjugate) having an average

saccharide size (e.g. MH of between 50-1000,

100- 750, 150-500, or 200 and 300 kDa. 67. The

i mmunogeni ¢ conposition according to any of clajns 61

t 0 986 ?é’ﬂm“'&%‘ﬁ“é’ﬁ‘@%@’b?yﬂy RIGPRANS IR %y $aTRpPrising a serotype

conj ugd2k padehwridecroningaie.evtiegrin $waioha ol e 226 isaecharidegeonjugate is

M) of bbekeeeandds i§0Gnd B, d50andlH0y 5C@Acchanfe 400, or

250 and 300 kDa. 68 The imTunogeni c corrpositi on

accar di 0 an 0
208t oIhe ihiuBBeo oo BalEn bl S ilihatln fO sk SR tme 22F
saccha??‘i‘)? ari |°2@1“%%eg$3%4°f35’°‘%’9”%tween 50- 1000,
100- 750, 150-500, or 200 and 250 kDa. 82 WD
2007/ 0TA mEMCGEME2E8ds(lOR 97 &hy Hi€cedihbldimWHBRIERE Gverage size
conposid s Gi,) %%ersgeamgnaég i€ovei50%bal &5, 11608 &?m $6b-1000,
conpri §§(§g 33 %(% 03%': (sacchari de conj ugat e) havi hg

C al |

an aver ag size (e.g. M\,) of between

500- 1500, 700-1300, 800-1100, or 900 and 1000 kDa.

70 62Tha&he rouTegenic coromsijioe iatéandingfo caiy firwhiddeamprisésaserotype
whi ch eo@ptdhamse coMide)PRfiry, abBivarge 23ccambg size (e.g. My) of
opt i ongliyke S do-AsooNi0 868, ?ﬁﬁ&d@%ﬂ $0Snd 4do k

i mrunogeni ¢ conposi tion of any’ precedi ng clﬁal m wher ei n
the dose of the capsular saccharide conj ugates IS
be ke ehnd IBRENCGENIE FOMPOSHRM SCCBEQ"”QOHO qaignel gr %g""t!ﬁh comprises
sacchasérdiyppdr(sasomjridg @bejugate). having an ravenage eagobaride size (e.g. M,)
CONPOS bt bediedpl 502600, $0-8I05 AD-200, OF 26 BMIRSHDaCONPr | Ses

onj ugates of serotypes 4, 18C,, 19F and 22F (and

iLonally 19A) at dosa sac i de, per_ .
coRtuodre minbodl F‘?Wﬁ?%ﬁa%rﬁCE"’g'BE%Ss‘f'i'mBn 0 P SBmprises
pr ecedP?f@tYE? &i(PACRPATER CeRHIe)BYing @B Hvergas eaccharide size (e.g. Mu)
ser ot y pEwetdeen5,008B00, 280-708/,300400.rmd 328 End 469ckD@pt | onal |y
6A and/ or 3) at dosages of 1 pg of saccharide per

CO%UQ?F@ im uno 1: ré'chr&lR Qsalngl'é?nclﬁﬁnsaéﬁyto 64 which

pr ecedi

| 1Y

8. prelHNiEe Sl &sg&af'dess?%m 2n{ PEAREE 5 smha“de

those SE®H-Gdhd BheteerRPOPHERO.(7RE-1ARMOEH O9rang dAPRad

and unconjugat ed saccharide serotypes is |ess than or

eqesl free %muﬁ&genmh@:mm&og@éﬁr&n@qmwdfl @amefe1aRy 65 which

Egigﬁjdl:&g fsedlsHlo bcﬁf &;hgﬁc!e ’(eﬁ%ﬁvm AR af%raﬂé’ Sccharide

uncon) Lol ot it tzﬁ»{seoe% @ﬂ%ﬂ ROP80Lg: %bﬁ and 300/ kba

conprlses one or nore unconjugated S. pneunpbni ae

pr 67ei e immunogenic composition according to any of claims 61 to 66 which
comprises serotype 9V (saccharide conjugate) having an average saccharide
size (e.g. M,,) of between 50-1000, 100-750, 1560-500, 200-400, or 250 and 300
kDa.

68. The immunogenic composition according to any of claims 61 to 67 which

comprises serotype 14 (saccharide conjugate) having an average saccharide
size (e.g. M,,) of between 50-1000, 100-750, 150-500, or 200 and 250 kDa.
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77. The inmunogeni c conposition of claim75 or 76
wherein said one or nore S. pneunoni ae proteins are
waedoeotedi from Poly Histidine Triad fam |y (PhpGd/EP2006/069979
Choline Binding Protein famly (CbhpX), CbpX truncates,
LytX famly, LytX truncates, CbpX truncate-LytX
truncat e chineric proteins, detoxified pneunolysin
Ply), _PspA, PsaA, Spl28, SplOl Spl 30, Spl25 apd )
SpE8h The inBoReRin BHEAET CoHBUES 1P GRY i QR fa; 69 wtich
vvhl ch conpises ssopne #ibl(sascharide zonjugate) hayind ridgrverage saccharide
conposkize ¢ng.dd,,) afhtyetedenci08+1560, 750-180080E-H 1@ BPSI0sEE 1@00 kDa.
Pht X protein. 83 WD 2007/071711 PCT/ EP2006/ 069979

80. Thﬁ" é%%ﬁ?%c c%%ﬂgscft%nt 'oP nan@“él%%&!u@ a(?mam‘l h com rises
d ich _comp
préCedll BPes b EBiARS 24T (GnPie o O PV REBER e on

according to any preceding claimwhich conprises a
Pht7X pThé enmuragieiiic eempdsitivardf ey preadigy claimBiherdinehe dose of the

i mrunoes‘;&mar SRS R lcHR) H%&és s lbRiwke8 ¥ 2ABa0%igN1 8R4 8 LENdr and 3

pr ot ei D or Pht DE fusion protern.
83. Th go?saca%anQF%rcgg %[gltl on according to any

precedi ng clai mwhich further conprises an adjuvant.
84.72Thé&h¢ nimpnogestic comnpsitiont obrangf prebeding 8&imwwaicki gpmprises
t he adpon@jatesasdRpiolypes 4a18G, | TEFsAME22EaNd eptiondlly. 19Ahat dosages

| MMuUNogeN|.& oGARRRREd bé}@oﬁ]ﬁgeﬁé aim 84, wherein the
adjuvant conprlses (per .5 L dose) 0.1- 10ng, O 2-7,

0. 3 5, - or 0.5 . 0.6, 0.9- 0. 5

or 73 rr'gr5‘e dﬁ%ﬁﬂeﬁwcpucameg%lfonu R t%ﬁcﬁreﬁﬁﬂé) claig. W‘T‘ﬁ'é comprises
i mmunogeugatasaigerotypesh BBBcT iV, 84 aod 285 (andieptienatly 6Aand/or
adj uvan} at dosages o €pg bfsatcHarife pér ddnjagdte.0. 025- 2. 5,

0.05-1.5, 0.075-0.75, 0.1-0.3, or 0.125- 0.25 ng (e.q.

0. %40 %he |m ur?ogé'rtl‘l3 I cgm sﬂ%r? og?ﬁégreggc}m clgano hlgm Qlrther comprises

i nstance

conpos p@qo@wggtfedc‘f a@q?gmga/a%@acmqggeeﬁ fAf gq{gtya%ﬁ difrgiept from those
conpr i seyugafgdie sud. thahthe domeyr &-w@0jugated BOJ ungon@atgd sgecharide
(e.g. berdthpedifidz®thah@r ey o33, 40 or 50 g) lipid A

deri vative (for instance 3D I\/PL) 88. The i nmunogeni c

osiLtion of clai a
Corpr 08 Mlpioak?cOheSi by ol Gied S theY Ay qomprises
(e g. 8ra9, mqre uggpnjuggted spcoriygated Qﬂeumﬁwa@}’“’%ﬁom n
(for instance QS21). 89. The i mmunogeni ¢ composition
of 76l arRe 8Bmunbinii Borbdtsitiaj aivakit T vpiidhs esmprises rle b more
wat er gRihRbRd S. pneumoniae proteins.

77. The immunogenic composition of claim 75 or 76 wherein said one or more S.
pneumoniae proteins are selected from Poly Histidine Triad family (PhtX),
Choline Binding Protein family (CbpX), CbpX truncates, LytX family, LytX
truncates, CbpX truncate-LytX truncate chimeric proteins, detoxified
pneumolysin (Ply), PspA, PsaA, Sp128, Sp101, Sp130, Sp125 and Sp133.

78. The immunogenic composition of claims 75-77 which comprises pneumolysin.

79. The immunogenic composition of any of claims 75-78 which comprises a PhtX
protein.
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90. The i mmunogeni ¢ conposition of claim89, wherein
t he adjuvant conprises (per 0.5 nL dose) O0.5-15,

wd 230724111, 4-8, or 5-6ng (e.g. 2-3, 5-6, or BROFLR200€069979
nmet abol i sabl e oil (such as squal ene). 84 WO
2007/ 071711 PCT/ EP2006/ 069979 91. The i nmunogeni c
conposition of claima89 or 90, wher ei n the adj uvant

conpri ses . er 0.5 nL dosg

gB SFE 41 MYNOGENC rﬁ?n‘kpgslbg a@ccg& Tg 1to gnys Qﬂace&img ﬁJ@m which
errul si ﬁ@rerprlseggewna%vsmééwe@oyarnwrotmne i munogeni ¢
conposi tion of claims 89-91, wherein the adjuvant

CORri SRS nﬁﬂ%ﬁg&uc’s d&hﬂggﬁﬁdﬁ) a@e&;@,toleﬂ@ précelithg 4rah?. which

5-7 ng,, ocol (such as

al pha té)cop er olh;%prg%n afhf% mcr%no e%te'h conposi tion of
clains 89-92, wherein the adjuvant conprises (per 0.5

m_ 8doséhe EDTB'GHOQQIG)'C sOMpasitiop @f gaim § igwiiesei saig-PhbX pepeirs§,PhtD or
10, 20a PBBD 4CPODE fus@nfpradginl i pi d A derivative (for

i nstance 3D-MPL). 94. The i mmunogeni ¢ conposition of

cl [ e
%éoseﬁegﬁ%&e@ﬁé%%p%%%@%%@%%% B7Blso8gg RSy Runer

0. 125- 60DRfisgyan pdiuypnty 2.0, 3, 0.1-0.15, 0.25 or 0125

ng) sterol (for instance cholesterol). 95 The

I MBYNoFrAimoyenis icbmpdsith of lcEHiMB33An&éin hb ativant tdbmprises a

adj uvaposepERAiees (per 0.5 nL dose) 5-60, 10-50, or

20-30 }ig (e.g. 5-15, 40- 50 10, 20, 30, 40 or 50 @)

saponin (for instance Q521 96. The i nmuno

ﬁ’ﬁosu pe W‘HPQE"'%F‘PH“%%"“OU\HE‘P'@M% WBGFSBJ“ER/%%Wa”t comprises (per
corrprl §ésmh dosmtal-1&ag, t0. 2rAd0-B5p P .d-2A od €45\ gi (9 @: 0970.6, 0.9-1.1,
The i mM3ruwJend) Phesphpipsd (fdrm.%tanf:e poeicn 96, wherein the
adj uvant conpri ses (per .5 nL dose) 100- 750,

20%6509he an%oggez}l?c cgmﬁ%sn%ﬁ 81J %Elnﬁ” Mné)gh@pxgrgetrg h t%g acHuvant

t he ad Ffem%ﬂ?ﬁs R%Rérfl‘%%%seé &e925c? % 015 1o 9750 p O- 11‘2)35% 0.125-
or 20-8@5gmge(qy. 82153 40061, .85 @0012530119)4@’(6&' o gl)Stance
li pid énhskestérwipt i ve (for instance 3D-MPL). 99. A

vaccine kit conprising an i mmunogeni ¢ conposition

:;S,Zr d;l'ln mrFun anlg onaﬁgc%sﬂlﬁg%f glaiFn% qe§286‘r’l\pvﬁi r]ewtﬁeh deuvant comprises

or_se

adm ni é‘tefgtsi Bh daﬁ)écﬂou\}%'ﬁf’ AL0RHHHEP: P8 9/597f106?9:tlel‘?540 or
83 to §8ugNIDElA derivalivei(feeinglangs 3-MPY).t he | nmunogeni c
conposition of any one of clains 1 to 98 and a

phag m%ﬁyhﬁrﬁ@%dgxmée&ﬁws%h ®f 8Xifs Ra QI whére.% theo‘acﬂﬁ\%?l?&?nprlses
for maki ng le g tocgl V\'f&IE

Corpr 1 Lot 88 A g Sk 16 x.%g i BT R0 1 £6. 30, 40 o
conposP? rersagenin Y ipftane H454) 1 to 98 with a

pharmaceutically accept abl e exci pi ent.
89. The immunogenic composition of ¢laim 83, wherein the adjuvant comprises an

oil in water emulsion.
90. The immunogenic composition of claim 89, wherein the adjuvant comprises (per

0.5 mL dose) 0.5-15, 1-13, 2-11, 4-8, or 5-6mg (e.g. 2-3, 5-6, or 10-11 mg)
metabolisable oil (such as squalene).
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85 WD 2007/071711 PCT/ EP2006/ 069979 102. A nethod of

i muni sing a hunman host agai nst di sease caused by
Ww@R0gptioenccus pneunoni ae i nfection conpri si NgQPCT/EP2006/069979

adm nistering to the host an imunoprotective dose of

t he i mmunogeni ¢ conposition of any one of clains 1 to

98 or the vaccine of claim100. 103. The nethod of

cIa|n1102 wherein the human host is elderly, and t

di SdasdN dMmunpgraic SPMBRFtoNGPT SRistingshios ¥t TVhRFES; Wé adluva”t
pneunocovies dies dbs el (doee)) .0. 10 .0.3rA.e0.6:6t RO, 3f4, @ &hmg (e.g.

102 or 010B1, vherses mgl braulbiterasudiestTwesn eh)derly, and the
disease i s exacerbations of chronic obstructive

Do 52k it RRRe Ciaodlion pP At 16T W”%{ﬁlaq'e%adlawa&%w"ses
. s ot mqu Srfakdase) Ps20. 'Tfh1eF’ Rdendd0.oF 7 BI9dPs 1633.-6.1092:3 mg)
wher ei tocoHeudnaswiphh deopheol).nf ant, and the disease is
mani ngitis and/ or bacteraem a. 107. The nethod of

@3B Tﬂtg%nm et cdhfbsitih Bf 8élﬂwst85%2h\5'm@’@mhﬁ’ec'gdjuv%nt comprises

| nf ant S rmn a
conj ungil itqﬂts TS@S&TEQS{) ﬁe‘ﬁ%gcgﬁgog#ﬁ) o 6 30 40 or
cl ai ms qk@d'ptﬁ’r"" gervaivgdior inatepse -MPh-100 for use in

the treatnent or prevention of disease caused by

St vept JRO MirbishogBfit BB paRRion bNElGIRki8erms3, WRGeinAhdisgueht Edmtbrises

'O:“mvgggﬁp'o% FRTRRS) §.beo 8 o‘é@qffl rdﬁb?@fofsﬂ %' 1“@3' of 81380.25 mg
nedi ca?em%% ? é? (ﬂ@ 1?1 eg$?redq1£50rpg)n?eé@éﬁf l|"8tr'ﬁmcoef Xnofsterl)

di seases caused by Streptococcus pneunoni ae infection.

1105 Thke imyaurpgeni¢ admpabiion oftiaimeisl-Hheheteis dlaes adjinant comprises

ei t her (gef olsahb d@:fe BfBBUHT@BD aorczlo 30| V@ 8e5pAEsmvI002e, o, 40 or

di seang&@Psgb\Aﬂ ﬂ{og 111. The use of claim
| Nt [

109 or sease i s exacerbations of

chronic obstructive pul nonary di sease (COPD) of

el §6r | yh%mwsogemwomw'ouscé m<§|33wﬁ4prmgthe RHigV Nt FoMRESes a
di seaseetabsatandilipidrfedhrisatok. | nf ant humans. 113. The use
of claim 109 or 112, wherein the disease is neningitis

anggor ¢ L?f{o = @or%oshle @P&Ialn\WWﬁe I%Jtﬁ'e a&m%n“&fnd?lges (per
oheums lé"'aﬂ‘&?ﬁg '752%?% - o 1o o S AR il Roselate

pneunoﬂ
WO 2007/071711 PCT/ EP2006/ 069979 115. A nmet hod of

el i98i t Thg immpnogedat icompostivnnel ceEpditser i 97, | wiexeit sthe adjuvant
agai Nstorkdrisks e L 669EPEI6D] 1050, e 2ed0Lgi(S§r A5, a0-58510, 20,
separ a%& £ r%@ﬁB IB%dA 8&[‘9%%‘% fhstance 3D- MPL).

99. A vaccine kit comprising an immunogenic composition according to any of
clams 1 to 82 and further comprising for concomitant or sequential
administration an adjuvant as defined in any of claims 83 to 98.

100. A vaccine comprising the immunogenic composition of any one of claims 1 to 98
and a pharmaceutically acceptable excipient.

101. A process for making the vaccine according to claim 160 which comprises the

step of mixing the immunogenic composition of any of claims 1 to 98 with a
pharmaceutically acceptable excipient.
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sequentially or concomtantly (I) an imrunogenic
conposition or vaccine according to any of clains 1

wo 200987@and (ii) Protein D from Haenophilus i nPCT/EP28€069979
whi ch protein D may be free and/or conjugated. 116. A
met hod of eliciting a protective i mune response to
infants against S. pneunpbnia by administering the
[ 0 eni c ositiaon or vaccine of an precedin
ol 38 5 Focind® Y RrstSind 2 cRirar, TS bt Piestmidised by
res pon§é’eﬁétécqcﬁlé9 Bheystoniae Jafartiest comprisipe edministeringyto the host an
adm ni gtreunapeptedtives dodai of dhd iomunsgepitecdmkitiyn of any one of claims 1

concomd gérlthie {dctiné BEglaimM@ynogeni ¢ conposi tion or
vaccine of any preceding claim(ii) one or nore S.

ne urface proteins. selected fromthe

ConlT et g Gl R EoEhIR SheRnite Aot R A discase is
The i nﬁmﬂagémﬂ@o&mp@gm@ Pb'ﬁVii‘s?fvecPDall"ﬂ%COSEC@élséﬁrse\)(ﬁ’&i+ ne
of claim 100, which conprises saccharide conjugates
derpyedhé ot ofl Rafit1081dr 10Bewhebih amd H@narsﬁéat.ye%g 4nd the

6B, 9V gr?!;’e |g'§gcel%§t':<1ns é?ghrorilic ottrudtlve gﬂﬁﬁgéﬁ& dﬁs?g?eh PD).

antlbog tre uced agai nst one

vacci ne conponents 4, 6B, 9V, 14, 18C, 19F and 23F is
not108i dhe Medwdtof 9Ia|rfmﬂ @ iwbereinothe fhaman heslde thfagys angdhe disease is
Pr evnabpftis)madiecci ne in  human vacci nees. 119. The

i mmunogeni ¢ conposition of claim118, wherein the GMC

a”Hbé’Oﬁ‘Me ﬁttﬁo% ofI MMC‘P& (?rgﬂ? %encéﬁ\r fﬂgﬁﬁﬁwaﬁ Ih)%t Eot‘lfant and the

significa

PrevnaFF?TmV%@EWH@'?ﬂ“%ﬁﬁﬁﬂe@8@@lnees 120 The

i mrunogeni ¢ conposition of claim 118 or 119, wherein

t het OGMIh@nteitioddy clatnnd 162, 1108l be @06, ag@rens thesremeinytpat &Bnfast, and
not si gl dideaddislpyieddrtd arforlcBnjliit@tiid. nduced by  the
Prevnar (r) vaccine in human vaccinees. 121. The

i mupogenj ¢ co QS|t|on of Ial 18-120, mher

OB AT CBP s GOt ST A CEEGRUE Sas 1hbfor use
si gni f inctheitregtrient errpreentian af w@paw@ﬁsﬂ@@djbsb?trentw@ccus pneumoniae
Pr evnainféciiovacci ne i n human vacci nees. 122. The

i mmunogeni ¢ conposition of clains 118-121, wherein the

G'Vq' 3”5&\' *2;8 t%rtheﬁmrﬁwr r?ogeﬂ g légr% %sﬂ@ﬁlopgéccﬁﬁg EEIXIH‘% 11161' 9!3 ?r \r/]a%li:lne of

E;Ir gvlnfapg?')n i étlwerfgan%a%ﬁﬁ {Ngdicament dor trg%trq%nent or prevention of
2007/ 0%is7ases paled P SoepiosgoReneypgriadintectioniunogeni c
conposition of clainms 118-122, wherein the GVC

antih§oghe 'iJL‘é Bﬁclbiﬂ‘gﬁ‘@@%@% ﬂ'r%tdls?e%éé"isyaﬁﬁeﬂ-%pbbtﬁ dA®heumonia or

si gni fl ((Zlg,{“ nehﬁkoggccéﬂ segs t(r]‘?fsa on g@ﬁ%”%‘

Prevnar accl ne unan vdaccl Nnees i Th

i mrunogeni c conp05|t|on of clains 118-123, wherein the
GVt &niThd gelsy of claim 109 or 110, wherein the disease is exacerbations of chronic

obstructive pulmonary disease (COPD) of elderly humans.
112. The use of claim 109, wherein the disease is otitis media of infant humans.

113. The use of claim 109 or 112, wherein the disease is meningitis and/or
bacteraemia of infant humans.

114. The use of claims 109, 112 or 113, wherein the disease is pneumonia and/or
conjunctivitis of infant humans.

86



titre induced agai nst serotype 19F is not

significantly inferior to that induced by the
w@e@vnar’dl vacci ne i n human vacci nees. 125. ThePCT/EP2006/069979

I mmunogeni ¢ conposition of clainms 118-124, wherein the

GVC antibody titre induced agai nst serotype 23F is

not significantly inferior to that induced by the

Prevnar O vacci ne in human vacci nees. 126. The

i mmunogeni ¢ conposition of clains 118-125 which

corfpbi dewethog of Gligiling 3 prafedtivhanindee cespposgatneinfah@7agattse Otitis

| MUNO@RKAiaCcatyripg i thé Gldinfiiistelkion &8 skp&rale26r vbrhbihed components,

conpri 3g5,etiaG! o X@rﬁ:omﬁﬁt@aﬁ)cpﬁrin?#ﬁn%gé}hé‘% osi or vaccine

h
conpr | SEOL LS oy 1 S L 18 c%?a?“%gﬁc%w?dgé 55, Sigemopius
ted28 whi ch

The i mff Heran iveich Gfﬁ%% Ptmqyrpedfeeanafor@onms
conprises a serotype 22F saccharide conjugate. 130.

An 111 BMANARERdH CofCARPIOG i d ipfiledtiGdhinGhd) Gesponde &5 tinfh@yiragBinst S.
pneumBhﬂﬁn&\faoﬁy la%lnls%ﬁﬁﬁ it In‘?lﬁur%geﬂu&‘%%Sésnt%ﬂnéra\}a'abuﬂg of any

sacchar | es ferent S. pneunoniae serot

wher ei R4t 1‘%%{?,'{“ one saccharide is conjugated to PhtD

or fusion protein thereof and the i mmunogenic

corfpbsiAt inethod of etqitinb| 2 profectte Tintinegresponseftd dut elderly against S.
| MMune ph@sRenssy fFanistelingh ténBiddtion/sedBétiatly &fconcomitantly (i) the
pr eveanﬂ&ﬁc@@nlglcgr%ésWonlé m@%tf Ew 9 cﬂgma(u) one or more S.

pneunococcal

Peuno A RS DSt Ret Tl dbe SR ferging, o the PhiX
sever i {3y @BHpReEIANGinadni ni stering to an infant host

(or an infant population) an inmunoprotective dose of

t he 18 MTHE GER0NSehRie MARAPbSiidANofOdlaiRB V! 983&evé%fs|n6 |oRicrm 1 0b,0which
9|8 or %pﬂ%ﬁ%&ﬁhéﬁd C&&*Lg‘aﬂegoderfbég atm:étagloglot"n following
oo BB Tl T

pneumpAf RYBFS 4 %&J
133. TH@U‘P\%’t%@tﬂ‘Sb‘?“etﬂr g1°rf afdne WC'TQEOmM@F@l"n 14, 18C, 19F
di seaseand g3 isac slgatficay irdérior ¢ thahinduaekddyrthe Prempar® vaccine in
pul monagmasisensss. (COPD). 88 WO 2007/071711

PCT/ EP2006/ 069979 134. A use of the i mrunogenic

co sition or vaccine of clains fo 98 or v in

P Ty The oteRs empasion o Bim, T dietbrbie EE Py tre
pr evenindgerdopgainsg serolyen 4 i\ nok sigaificanily diaferior dp dleadeduced by the
caused Pywvnsr@r\aicyipein22habivaapteesoccus pneunoni ae

infection in elderly patients, wherein an

' W&oﬁﬁg¥n%ﬁ&ﬁo§gnlg%§|%p&§ﬁ ﬁ%lfgl inf ?{53@51 1t9I Q'Herg n tM@%ﬁg(f]Sntlbody

L35 THES foiCeds aqans! Fﬁri%BF B LB iant, PORRL AL O e by
ei t her therPrBGER® ¥ACCiHAELMHANAYasFinees.

121. The immunogenic composition of claims 118-120, wherein the GMC antibody
titre induced against serotype 9V is not significantly inferior to that induced by
the Prevnar® vaccine in human vaccinees.

122. The immunogenic composition of claims 118-121, wherein the GMC antibody

titre induced against serotype 14 is not significantly inferior to that induced by
the Prevnar® vaccine in human vaccinees.
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i nvasi ve pneunococcal disease (IPD) of elderly humans.
136. The use of claim 134 or 135, wherein the disease

WO soogxaicer bat i ons of chronic obstructive pul nBCTEER2006/069979
di sease (COPD) of elderly humans. 89

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

The immunogenic composition of claims 118-122, wherein the GMC antibody
titre induced against serotype 18C is not significantly inferior to that induced by
the Prevnar® vaccine in human vaccinees.

The immunogenic composition of claims 118-123, wherein the GMC antibody
titre induced against serotype 19F is not significantly inferior to that induced by
the Prevnar® vaccine in human vaccinees.

The immunogenic composition of claims 118-124, 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 118-125 which comprises a serotype 3
saccharide conjugate.

The immunogenic composition of claims 118-126 which comprises a serotype
6A saccharide conjugate.

The immunogenic composition of claims 118-127 which comprises a serotype
19A saccharide conjugate.

The immunogenic composition of claims 118-128 which comprises a serotype
22F saccharide conjugate.

An immunogenic compaosition 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

A method of preventing an elderly human host from having a pneumococcal
disease caused by Streptococcus pneumoniae serotype 22F infection (or
reducing its severity) comprising administering to an infant host (or an infant
population) an immunoprotective dose of the immunogenic composition of any
one of claims 1 to 98 or the vaccine of claim 100.

The method of claim 131, wherein the disease is either or both of pneumonia or
invasive pneumococcal disease (IPD).

The method of claim 131 or 132, wherein the disease is exacerbations of
chronic obstructive pulmonary disease (COPD).
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134. A use of the immunogenic composition or vaccine of claims 1 to 98 or vaccine of
claim 100 in the manufacture of a medicament for the prevention or reduction in
severity of a disease caused by serotype 22F Sireplococcus pneumoniae
infection in elderly patients, wherein an immunoprotective dose of said
composition or vaccine is administered to an infant {or infant populaticn).

135. The use of claim 134, wherein the disease is either or both of pneumonia or
invasive pneumococcal disease (IPD) of elderly humans.

136. The use of claim 134 or 135, wherein the disease is exacerbations of chronic
obstructive pulmonary disease (COPD) of elderly humans.
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