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WD 2007/ 071710 PCT/ EP2006/ 069977 VACCINE Field of
the I nvention The present invention relates to an

WO p@7ovEd0 St r ept ococcus pneunpni a vacci ne. 5 PCT/EP2006/069977

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 VAGGINE | Coupling the

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

Pielt «fithe Inkedticlependent anti gen, confers upon the

P presencineeritide reldies praofreprovesStedptobockep pnelemeya vaccine.
including isotype swtching, affinity maturation, and
menory induction. However, there can be issues with
Bagianeungfithe lventioron of pol ysacchari de-protein
@ﬂﬂl’éﬁg@s§sthar9r2 LBgsCOHMREOa AR Mount an immune response to most

pol ysacchari de-proteln conjugatest o formnul tival ent
a%vsaafé@f'%é/acqmﬁs SRalfrd1a8, baen preesEeerio rriepdrt g piypeceparides
imaeUNBgEHid tiSchieRfidabeniiastidntea phata@hyrﬁarc raphirdand Fs¥Baccharide, a

{iRFresietantasn: oa o) Hopitio8aFEebatige’ iden. confers wpon the
mlmbdlﬂmﬁzolﬂse ipropenie adfi Drdepkhdenty riesh)dingTisatyfle aswitching, affinity

,ggtlgfggg,g%gg n,{oﬁph ggrg:harl de- TT conjugate vacci ne

ow'n iI'nfant schedule. As the dosage
of t H@\Apﬁ@rutireceomd:le isses witle repagt adminigieationl of ndhwsa¢amenideeprotein
cfo‘?\ 9138 CorltRe LHRbIRRRN pe%%fgﬁ‘é‘rﬁjgfﬁ'%gﬁ @L% 48Ok Rntivalent

COI’] ugat e vaccCl ne Crease at | ng I nMmune
Y%‘@'@?s oFenesHet ihdap depR serapiad i tord, 2 pS'@§§7PBfF’§"S\M’fé\'eﬂ¥?@ type b

;bb%%a&fhaﬁcﬁée a&ﬂferds tBaAisSoRoid @Q theSroRIn. carrlef fv@S tested
2093-2098) . T

he
R PiNepe- g Mith MU BRI (vee) oF Aed & gneumgeoccal
mpbaihrande -TBedohjubate \aksne polowing & cstdrelarinfart aceédete. 1A the

%osa e of t'ﬂf %%? J{ rog%%i%ac! 51%%{5 lﬂcrgaj%ae QCF\']%%ﬁé '?t.gsgf)gsse ttohﬁe PRP

I'en
wcmszatqhedda pprhordefcﬂweérbteqomlmﬁﬁ)mr@ne ovasrc@mtees%musilcatmg immune
|ﬁ FrbieRée <§f Echg} e, ib%r i) via (He@R8 bERL sé’rﬂé‘k% $brSprOEin (Dagan
ese ef |na i on vacci nes have been

Qf@éc‘f‘feﬁ“éﬂ‘”&@ GQWM@r 2P9HEEEY epi t opi ¢ suppr essi on,
Whi chrpsserfeért offtki lcé(rrlerl-kfigt@fnsddéﬁgb o e h.ﬁhér@lVr@den@e ft&ﬂ’lé' protein

{ral B povarye TP udusgPrect i i s s @dened ey increasing

the ipsdgietof anetfavalerttetasdd toxoidd yort Ll'gatda'eslﬂleh $n 3@etreadedaesponse to

tﬁ éet@% Fr{n%@(z)ag?rhgtnaq Pr%glélgsstlc%l 5&%{5% fﬁ]%@& 81'?%'@ &%ﬁmblfnatlon

e car r pro
\@cenerohaverpeear Hesthbetas carderdnduaed epltoolcrﬁuowel@ort fadich is not fully

ek feRood! Buthﬁél@vé‘dofo ltegﬁt fr&ncﬁi Eft:e§§%ﬁ’iotlhtcoft &rr‘ié?eproteln (Fattom,

pol ysaccharl However, the observed | mmunol o al
ocpe g Wégg%)eeTﬁ“ﬁ FP8AES FAsHE N GRMPRItoR dor e S é’bféhlfn@ -cells
t@fthéanfrrr dr@l‘oté]uﬁ QinﬂlBﬁbeII@to&ﬁéTBowm&r&ﬂG@SIf the@-&As ldlge chiiier protein

?rﬁrﬂmgatF gﬁgron?eeﬁot %rqodugh E}'h Psearva(fa%‘?eet% pgovtge% necegsary 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/ 071710 PCT/ EP2006/ 069977 Hence there remain
technical difficulties in conmbining nultiple

w@odoysamehar i de conjugates into a single, effPCHEPING)69977

vacci ne fornmul ati on. Streptococcus pneunbniae is a

Gram positive bacteriumresponsible for considerable
nmorbidity and nortality (particularly in the young and
aged) [ Ses._s ch as eunoni a, .
pact tEE A e BN RON Fer 2RNEE T 2R o2 BuBRR FBRenarie
eunjugates indma slagiemﬁlcaslacm vaginedormelaont i s medi a. The

rate %%p%g&ﬂp c ?ﬁ&ﬁr;onf%@e%”@' éra'rrpp(%sﬁgg U§%ct<%r9fné pr%gﬁo(?wgﬁ&le for

over ears o I's estinmated
qqreidenble aibigiboang maialie soariayiagy indael¥oun an@eg@)a@mslag invasive

a&.cbseé beh d§%bﬁrﬁ§rﬁ|§tﬂa@t@$aeﬁhb35hoar§er'ﬂﬁ‘§msn dhd bi8eash bbsRiated with
mortality rate close to 30%even with antibiotic

tqusatehsuch s IR R RRARs The rale ehpsymapesgahgnemgnia in the US
fohaems@raldvyr 60 Ydﬁ@siofmgby§6&mdl td ee\@hb @lper 60MO@. Sin 20% of cases

% Q%?%QB é)@ t%FalgWé?Cltahé othggg‘?mfees el%gnst Tl rrlwgel\f\slprﬁ%ﬁrrbq?ttésy Rﬁﬁ a mortallty
rater adldseric 80% ever withmantibiofiotregtmeninococci, as the capsul e
not qdﬂeMmec%se fet %nctapﬁldt&f] Wtr ]fauf:ﬁ&‘ﬁ%l@fhn%}? Ragé%i(cce,ﬁén@e which

fromco
wHfefs 881 aeuwe@ﬁetv elhere rﬁéféﬁ@ﬁ‘@@\ﬁ'ﬂ Sampg@r% pPRgydogesei, and the

aptulb & mé%lﬁ§§lﬁq/w9|6ncle5dd¥érﬁﬁ%ﬂi ff ﬁﬁéunﬁédgcmsemelcsw@not only

interact with T-cel can however, stinulate
PFm%aﬁ%eﬂ@y@f‘@rmsvm%uah oy b&ﬁ@@? R GOBIRIERIRNG nbfiniSc fiself poorty

.mmmbge‘rﬁc Popsscchariés BG Dindepentiat @ntideds eidas nenbe'Bprocessed or

|
it pONPSmPREYS: IR VI iR oy Sorbilles supuite e
icorune|saster thiosgh st altertgaty mwichédmism whish dhwolspe ciob$-tinkingrof surface

Qgpt&ggﬁgl gand the 20 protection is serotype
reptococcus pneunoni ae i s the nost conmmon

cauisdl S Shewn sl SeverAIRErians Tl Setactionp@pinol INVperRRGLEOCOCGI

disedsBfig@ndofrediid M@Mngroﬁ§|yl\xd.fheant.deay%%ésm; fdrNBe EdaB8NIE Yand the
nount poor responses (0] pneunncoccal vacci nes

FETFQ@(deﬁ?Pf%WP%fPeC'“% 1987), J. Gerontol. 42:265-270],
hencesrﬁebmbcrwﬁ Qﬁ:@emommnsimmo@f cbagberdaabe WA aNEBIVE sbacterial

| h d. 25 1
dipeaet et DR B GY e ing Bty LIREWES, the 8REN eyt poor
@ekpdnises forppsembcadcral eaddres [Raghtaue kbgy., 1987 rpr Gereotol. 42 265 -270],
E W ﬁw!:r%gse%flnade | bQ&t@neﬂ; ﬁﬁ&}fﬁ/&ﬁ% |§ttﬁ|§$59l99t%8l'{gergh?se and

pneunoni ae ysacchar i ugat e vacci ne
%&dﬂ?&ﬁ)i\/@ﬁlckﬂﬁ M'WFQBGEWQ%J 1 Bar chart show ng 11
val ent conjugate i mmunogenicity in elderly Rhesus
nmonkeys. The lighter bars represent the GVMC after
it r'fo&w AN %%%Ct\ﬁifg?? RIESRI | IRMEPLION: I9ngRY§ QP 2N W%?V&mfﬂmmlﬁtlon of a

Phiase berospa Sireptadtccus dreudl atibepolyzatchariepeapgate viabandGVC
after two inoculations with 11 valent conjugate in

adjuvant C. 35 2
Brief description of Figures

Figure 1 Bar chart showing 11 valent conjugate immunogenicity in elderly Rhesus
monkeys. The lighter bars represent the GMC after two inoculations with 11 valent
conjugate in aluminium phosphate adjuvant. The darker bars represent the GMC after

two inoculations with 11 valent conjugate in adjuvant C.
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WD 2007/ 071710 PCT/ EP2006/ 069977 Figure 2 Bar chart
showi ng nenory B cells for PS3 after inoculation with

wo b@7A117v@l ent  conjugate in adjuvant C or al uPCTIERIU06/069977

phosphat e adjuvant. Figure 3 Bar chart show ng anti
pol ysaccharide 19F i nmunogenicity in Balb/C mce for
5 the 4-valent plain polysaccharides and the 4-val ent

1 ' t - Fi t_.show ng. antj
Righie. £ 28 U S iR B B 1 155 BRIl g1 vaten
edniugatevia pejmianpC ar alupisiups ploshizate ddjsvanhd t he 4- val ent
Pht D conjugates. 10 Figure 5 Bar chart show ng
anti-22F 1gG response in Balb/c mce Figure 6 Bar
kigure 3 s Hsnriagt dewing 2ol pelpsrsalmrign 480 inymeviognicitnin B8lbiGymice for
Balab/arniBISR pollfd @HiRidds BRI the BABENCIHPIN|UREes IG
responses induced in young C57B1 mce after 15
i mruni sation with 13 Val ent conjugate vaccine
Figurad aBefchaﬁ stlowihe E&ﬁbol?&i}:@\aﬁdﬁ 92F F@rfg?fogeraci@aﬁ B&IRAT tnice for

W t rotective efflcac I ff.erent vaccl ne
DO AR 1 OB s 3BT K0 B gure o

Bar chart showing anti PhtD 1 gG response in Bal b/c

' ft i j ' ' 5 - 22F- AH Pht D
B oL M B PR e P TR Pl e 4
pneunococcal challenge in mce after inmunisation
Fighfe 6 2BaRink P sRéwirg intifdrRipsdho-pHag b8l ties MBM/c e
I nventi on The present invention provides an
I mmunogeni ¢ conposition conprising Streptococcus
Figaren®niBae charp soinpdring agChespwhee hajcegiat ie Syolindd 5781 mice after
serotypes .19 nd . erei.n 19A 1s..conjugated to a
e e N N T S T L e e
19F is conjugated to a 30 carrier protein which is a
o T e e AR e a R e
mepkey fb¢wnanyagnRPdehe capsul ar pol ysacchari de. An
ol i gosacchari de contains at |east 4 sugar residues.

‘he terns conjugate and caonjugated rel a to a, . L
Figpe i oo th arovice ARG SEh Syt Halel 116e Sterdrpmugpator
WIkHO22F-PhtD 3r YIF-RRPHD édnfufate®CT/ EP2006/ 069977 For t he
purposes of this invention, "immnizing a human host

agai nst exacerbations of COPD' or "treatnent or
Figerectft | Brotegfioreagainet type 4 pneunico@aRbiallenge I mita @fteromniunisation

@@ygﬁiﬁﬁDQgzzgggﬂghﬁiacerbations" refers to a reduction

I'n 1ncidence or rate of COPD exacerbations (for
i nstance a reduction in rate of 0.1, 0.5, 1, 2, 5, 10,

BEY&rBlioRef Bk InJeptiohnst ance within a 5 patient group
i mmuni zed with the conpositions or vacci nes of the

Theverasdénd inveftine previdasbarcimenunabenio g@nepsitioe cautedsing Streptococcus
pacimenibakagsakr Bsccindride ltopjugateaiaarh eratypes €A drer 19Fywherein 19A is
@RNRLIE to a carrier protein which is a first bacterial toxoid and 19F is conjugated to a
carrier protein which is a second bacterial toxoid.

The term capsular saccharide includes capsular polysaccharides and oligosaccharides
derivable from the capsular polysaccharide. An oligosaccharide contains at least 4 sugar
residues. The terms conjugate and conjugated relate to a capsular saccharide covalently

bonded to a carrier protein.
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mut ati on, by chem cal treatnment or by conjugation.
Sui tabl e bacterial toxoids include tetanus toxoid,

wale@hohiend a t oxoi d, pertussis toxoid, bacteri aPCT/EP2006/069977

cytolysins or pneunolysin. 10 Miutations of pneunolysin
(Ply) have been described which |ower the toxicity of
pneunol ysin (WO 90/ 06951, WO 99/03884). Slnllarly

tic nutations of diphtherja toxin which |lower its
B P O%erse°fléﬁ8meeté°é’e 'BAIUBRYS adeAn o e 93'6%%??‘%”?%'8"5 of
aRBPogu érgatment Qfinpventan; of exanerbationscdl G ICRIIreductionlin severity of
OORBrexatdrbations”defecy folee tbduttiobldh #hcid8Rqe0drratelss COPD exacerbations

BorGistantd h.reddRtion iAPdte 320 1, @B, b'S:, 5095_1034) gﬂ-r%orem%adcé whhin a
|@nt:%g@opqu’%H}E@ Imtt‘i ﬁ'\% nggawlts vac néso Itipe i \éentiPﬁ'

I'ndr St ron1the theri a
tOXIn CRNH97 i s produced by C dlphther|ae |nfected
e terre badieriah axgid inctudph haderjal Bring whichrasainedtivipied either by genetic

rﬂhfaﬂ&ﬁ%u%hﬁdaﬂ%egﬁﬂeﬁggpgyﬁ'c%njggatfoheshl%ﬁegséﬁté‘ﬂal toxoids inciude
Uchi da et al ture Bi ol o 1971

car
PA T é&fh":') dirhierTiRe Y7 PRI SEE; IFPFADACIREA sIAbSHS] S ReTOlysin.
meiagidis as phBemelysht(RY inavé bR dascrisbidd fvarch bwemthd thiicity of

Y T TN o

takin pdwaht lower IEZOMchane knedreseéd belgwe ridenstiaaihabétexifiaal doiatdues of

g@&&%ﬁtggﬂ%ﬁ & %R@@Béza%' &hérpﬂpﬂﬁﬁpﬁsl Rea i WJS £ 017, Us

ER43. F On N 1580 1K2¢ + apd M%@ﬁ&@ﬂ? CORB 97 p5 6D n'664<)><|c AHm of the

J Ffﬁt&é I@r ?&xma%gt cﬁﬂ%gntﬁ%ﬁ(%aﬁ ﬁt!hstFn Qflleﬁi)?é % tdp)%tq%ﬂgetoxm
ere t St an secon acte

€BMd9 s arroeucmdf hye Ce iphthietiad infentetinby theatorttrégenitaptesa B197tox-

&S%E&%g'hg ﬂldﬁ%'ﬂu a?e‘:ﬁgkﬁ?%?‘fhe tF Qigt)a(rg%(ggﬂ:gh%ha%eqé @@qua et al

tetanus t

Noiwisi tiew Botoat (AT REPabHdkding GRS PRt ePs NecegTemolecular

?ﬂt%z R GipRAAetExin @Uﬁ&lﬁ@é W8Nt B4l sindl8 BHEDERERLE in the structural
anus toxoid and dj pht heri a tox0|d; tetanus tox

% @Qw@ﬂs te & glyfine tot @Rtaina\eawan%@ %1“950\4 at posmon %2 which
cbdatthgmient A oxadictodind NAD a:ﬁwmeutew@h@h ~toslic Wﬁdﬂ:@ﬁhmer 1977, Ann

BB, TR o WA o AR ARV

pIDchod). CRNH97 and pneunDIyS|n Pneunvol ysin and
tetanus toxoid; 35 pneunnlysin and di pht heri a toxoi d;
neunol ysi n and CRML respectively. 4 ,
DR P P Eo SR PadoR T Buaer o Mersali SibeRraipere thp frst ang
sddihd badlertad tokoidp dEIdtaEALE it S8 mehat thatethe hjvega titiereaf arhBA acid
and 19F t he i munogeni ¢ conposition further
%@Hﬁ? ses conjugates of S. pneunoni ae capsul ar
saccharides 4, 6B, 9V, 14, 18C and 23F. 5 In an

BSOS HERN Y oA | dhg B |tnb§3 'Betc,%m%?atgﬂ] 4 IR CoRAE GRE L ERus toxoid:;
conjugates of 19A a 19F e L muno

ni c .
G (6 PR AN epde STEUR] (R, CENE7s, preumolysin. and
;ﬂfé@uﬂ@@mﬁl%tahﬁ@wbldrand MphHeds taderl; letardis t&xoidodhd CRM 19N tetanus

rﬁgﬁ pan%(am @%I fﬁa erlae%tg(g%l on Eet?r{ui c%tagrgpér% %xmd and

l'ae S conj ug a
CRM197 diphtheria tox0|d and pneumolysm CRM197 and tetanus toxoid, CRM197 and

diphtheria toxoid; CRM197 and pneumolysin; Pneumolysin and tetanus toxoid;
pneumolysin and diphtheria toxoid; or pneumolysin and CRM197 respectively.
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10 the i mmunogeni ¢ conposition further conprises
conjugates of S. pneunoni ae capsul ar saccharides 1,

wa@2005076B) 7F, 9V, 14, 18C, 22F and 23F. |n anPCT/EP2006/069977

enbodi nent, in addition to S. pneunobni ae sacchari de
conj ugates of 19A and 19F, the i munogenic
conposi tion further conprises conjugates of S

@F_b%u%&%d%ien? a@%&h %u':lo g%%t%'g_pn?%é sgagﬁ aélﬁ% 8%”%%%%3 of 1§A and 19F,
thel dintiuoegenis @mppsiteminherecasmisdracaniigates f By ahesnafiacl @hsular
?d%ghél-@gs4 ééwgvl YEeg 412% conposition further

0

conpri ses conj ugat es pneunoni ae capsul ar
saccharides 1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 22F

AN e’%@o‘%}dm%(ht Tb/ BlERIN % S, bbﬁeﬁﬁdrﬁééts%&?a%@ c&i}@g}é@%fqgfx and 19F,

vacci ne of present invention wll npri se
@ﬁb@waﬁ’g%ﬁc@ﬁ‘é’%‘%‘ HHP‘F’g“éﬁ&’”f‘%?p’fqnbﬁa!eP 3Pf So R['eHERNES) capsular
yeetzrides {,e 5568, FRagV, des1edr and 2d€ri ved fromat |east ten
serotypes of S. pneunoni ae. The nunber of S.

pneunoni ae 25 capsul ar sacchari des can range from 10

i &nf eentEdimené riv Bygitim O & phalmoniesl seaclesile tonj@faites of 19A and 19F,

fﬂgf|$%%ﬁéaf£§e#g%§§&o@aﬁ%)C&J-rlppsé%n@onﬁﬂg@g' Wénémcfn?aeaéa%sular

erent” ~serot
sacohatides brinddiBrght 9\6f14t e, RAvamt 23hn, t he vacci ne may
conpri se conjugated S. pneunoni ae sacchari des and
uncor@¥§ated S. neunonlae sacchari des. Optiona é
Imer'i‘bﬁ‘béi’ tg&gﬁww@ess@pgpyg%gom@aﬁeégy hand 19F,
mé |mmuad>gehm cothpositign ﬁmaéﬂﬂompnééseco%ﬂjgbﬁv%msl PReuMdhiae capsular

SRR L SE LIRS g O U, e v

conprlse 11, 12, 13, 14 or 16 conjugated sacchari des

819 o it & LEBNESHa S ORI ot

e dumpaeasoigl cotwesitianefughert degprisrsetniugateniof IS. lBaewranéast eagsular

g&cﬁeﬁi@@%‘ihﬁﬂ@dﬁuoﬂﬁ% serat yies2f and233, 4, 5, 6A, 6B,
a9V, 10A, 11A 12F 14, 158, 5V‘D

2007/071710 PCT/ EP2006/ 069977 17F, 18C, 19A, 19F, 20,
22F, 23F and 33F, although it is appreciated that one

WplcraW)theoétt%%foé&rugtpY:Qt?rﬁorﬁéH”zéﬂ:m*ﬁ@ of Weshriebdth GeRRPERA] 'cBﬂpnse

he reci Pl ent recel Vvl ng the vaccine and
wéu'greéa?caawﬁecantigea&a@wma%@%qu v 4bereie he |spegharides are

@éﬂl%cﬂ Froinedt @shst @h%ﬁ(ﬁ?‘%ﬁ}ﬂf@ pAedonia. €THe Tﬂrﬁﬁdrlw ST@Meumoniae
mrise sacchar | om.serotypes
psen, Secrlinaf Con Tapsen it SR aNaEN: SR db oy Yo elBE Ry 2
cﬂfférentlsemltypde (Zﬁmc masrieckersbotiinent thererave 1Pet 13.12,A43124 or 15 different
§et?§otyp%f va? er eﬁ%& r‘l‘ﬁ[erqt o?&%Q@\ﬁantY C&'e@?g%m%éoin&r%{! l)c/%glggated
@AP'@HG’O&fQﬂsaQﬁ“amQSa%ﬁd %Q@JUQ@fedl®mnﬁﬁ'@0@Q$33Q9hafid6A &tpgionally,

the BotalHumb2 Aot cHeride sBfotypés lsaQ% tiagrBor Nﬂ.%l &223.AFor example, the
13-val ent elderlﬁ vacc

Do Ty PR e oL Yee 410 1 e dkidey n 2
SAfgr Barmad tHDvak2ike naay ddmprise 1582, 88, Bl eanth dddigater s8ccharides

1100 or 12F and
$p 28 pShon o R ncciyodel Bk, , O 2T,
paedi atri c vacci ne may include the
In one embodiment the multivalent pneumococcal vaccine of the invention will be selected

from the following serotypes 1, 2, 3, 4, 5, 6A, 6B, 7F, 8, 9N, 9V, 10A, 11A, 12F, 14, 15B,

5
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10 val ent formul ati on descri bed above suppl enent ed
W th serotypes 3, 6A 19A and 22F;, serotypes 6A, 8,

wadandi®2F; serotypes 6A, 12F, 19A and 22F; BET/BPY0PE869977

6A, 15B, 19A and 22F; serotypes 3, 8, 19A and 22F;
serotypes 3, 12F, 19A and 22F; serotypes 3, 15B, 15
19A and 22F; serotypes 3, 6A, 8 and 22F; serotypes 3

B (PP 28 e A antent. Tiherdtibe Gasetiag tmat one or o

sthercﬁmyniaes:odlé ibe\sabisttutediiersadiog ypeise dge o thdrechBnt kiceiving the

e dr S5 och BBl G0 SR TEL B Singh” ro
erowira R 'Pevalent vageing niaypompriss Pglyseostjacidgest feat) Seﬂotypes 1,4, 5, 6B,
rmehudechact QQF Qﬁ@m eAr? @Psé”erﬁ am@% blggi]cﬂ?%éé( 6r'|__des from

from ser ot

SRfYRRE. A %[ W%Pa%&d@m vagging mayjalsperdlidsrihe 4f valent
ﬂoﬁ*ﬁ@étloﬂl%uﬁﬁlerﬂ&tecﬁ\ﬂmﬂ Béroiyges @NARDERS opb L ahd 'SR EethA Sl 22F, or

G3TA6h B R ohP ol 250 PG B, RRRE TRy e may

ih8@je the AP ot 9F valant f&8falaBon mpp@&mtﬂdaﬁlth%ml% i1 d»@%nd 22F, 8 and

g%’cbyﬁgﬁ ﬁ%@%f@ggegs%r aé;% 27 rh162u|=6 nuf1§r5t ol N ahd19A, or 12F
ulcPhaer 196 andt1P9geers! SBfapd 2%5(&&1134 @lerg paeﬂ@m vagsine magclude the
ﬁ?\vaq’én‘x’ Rﬁl%gl%téoﬁdesgmbeﬂ .above ﬁ.ﬁpleﬁ’gnteg ’Wétﬁ I§|ero§/¥es %O@! 1§é%nd 22F;

ypeS% %ar@o?aFemptmsoéA@gz'f HOA and 2R sarotyrss 6indSsB, 19A
mCanger&&pész? 8P{93$§rTH22Fn!{@BtS/béHB ey, BB 2B€; ﬁr&?&lsm 158,

Bl BleF STRURSIR B Short SerisRasr S &€ 385 Sudaebi swovwes o

®x,g8Riasde2fof otitis nedia, and the present inventors

have shown that including this protein in a

St rept ococcus pneunoni ae vaccine will provide a |evel

‘bfe geopesitionoin Kai estodifaentoiptiidess capsuiel (r@nchaddes|dativad from
@n%t%e% 1Mgdi Z‘BB( W?fw uCRd’W5F aRybhE fc% by corliiha®d§ in a further

di ment 35 'vaccl ne conposition corr;prl sSes
YpRadipent of tth”‘@ﬁ%O'hétd%%ﬁt 11 Pﬁ?qhg“ciﬁ’r digpns @ptionakypeniugated) are
iﬁdmdszzkmpw d4pshed {dcBZ4a6¢ B6R8d fromRemypes 1f D14, 6NEB, OF, 9V,

DL et prasBis i e GRoBIRENCH BRORe i ST 1B 1

qacchizeide . aritlgens fter trivededs foe céxampieoevarcDei syapr esemite capsular

%%Er{]and@ss |v&§1rr%rjn§5ro§h8 ?'334%% Be‘;#?ﬁvS?gﬁgéggA 19F_and 23F

of CEPRATS ACChANEIBEEEIoM $atolupdsuls BhrS, BBpEG BV, 0BG PR 19F.
iz?r _BRE20R aifiBuh ﬁg{haa §£cc9£rﬂfeeérﬂ|g§nsf %r s%;reahgwate\ﬁt ?s&:ch as

sacchari d
%eé@bwaru ded 4‘n§'y65b@: @o%NL@\éﬂ@& i ﬂ?Etb‘ﬁ HSE) 17Fn1§1=‘u A, 19F,

25 PEE 23F ph@ B8F)Nar a8 Y odbmplated bptresievintias free protein.

The vacci ne of the present invention conprises one,

two or nore different types of carrier protein. Each
Thepeacgine whthe presgnt diventionnmgy aemprise rrateini [ (PPpfromoffaemophilus

ﬁ)nﬁﬂzéén@eé @%C Ba fd5§&1 o} OH%}h%/I&aﬁﬁJbﬁ.&éé’ﬁ S @ycat}@atlt/@ grgan ism

sane or erent. For exanp | e , Sero
Heptitig &ﬁd@géf‘%dhet Bresel '%‘fi’n’i@"% Q?Y‘% %’Pwﬁr%%i”ﬁ"id'éﬁi t”H%rPrqt%” in a
SiPesptBabRs mb@mﬂ@ vaibcitewill ipejviders0b il bf p’rbtetzt(bn d@lafnﬁ;te‘ﬂﬁ?ﬁophilus

%{e}%q%l e%tocf ?WS rger:aa eggrfa%?e&]?:? ?’ror%{]?ub(ﬁcamon In one embodiment, the

vaccine composition comprises protein D. In one aspect, PD is present as a carrier

5]
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sacchari des may be conjugated to the sane carrier
protein, either to the sane nolecule of carrier

w@emve7rmior to di fferent nol ecul es of the sanePCHEP1006/069977

protein. 15 Any Streptococcus pneunoni ae capsul ar
sacchari des present in the i mMmunogenic conposition of
the invention apart from 19A and 19F may be conj ugated

i er rotein independen sel ect
ﬁrgteﬁi fgrs%r{;]esc?r SH%OI'% 010 &1? sac,:harﬁ%g %ﬂ?@g‘f}[ Wegtgﬁ{gﬁ n E lfjtbﬁaresent
lﬁ’hIIED{aCE?he SEmmsnt@neBEfrbawcmsnts lhpefutthar abped, yrdtéio Heis present both

%Z§ E&rh%ﬁﬁcghlﬂ a\q@agye ?l%%el}n aﬁl%te%fD Wgy%%/ l%\é(? QZ % full I?‘r‘pﬁth Protem or

t oxiI neunol y and
LE %framer}bmpé@ﬁ%% arlm B dyrthet motwwtebw Lssm;rdsemh as h@arrier protein

P Me WedrRPofQhe bAtehdrke Fb/ é?(Qm'p% PF 8 YYrehbrl %* m\é’saagﬂgrldes may

carrier protein conjugated to one or nore of
BTGRP & RIGISELR- a'.“ t@%éiﬁ?ﬁ% PrpLadn Dimpy e b@cﬂﬁ?a@gmsésee protein.
present in the immnogenic conpositions of the

nvention s optionally a 25 nmenber of the ,
TR GRHEE Prah® 2B ot ety e B cBoie S iuess carer
potefrusEanh tppeodbfecandertpnateie ohay ddies FRatridr fdPmidse tHmt ddeosaccharide,

OSBRI bE0ET R R0 R0 G0 8050es 300 4Py o
@%‘Mé‘ﬁdé‘) tﬂe§@mg§@r@er WfoteW\De ther ®7hesare NMBCGQPB@Q% protein or to
&lﬁerﬁ% n‘MIédﬂle@'@S\‘ e s@ﬁub@aﬁ@ﬂ&%fé&e |Ao§e”>§m96du%ém8@% &Fno%&rerem

for . For exanple, fusion
?ﬂCB'taé‘Pﬁ%mQY 86 eswwé%ﬂdwdhe Fams Carobi %ﬁt@%eltﬂe% thg Fame gnolecule
sifcartier groin o t@8iffétBhtAnoldduleB of fABtsBine kRhiriEr prEiemnpl es of
fusion proteins are Pht A/B, PhtA/ D, PhtA/E, Pht B/ A,
Pht B/D, PhtB/E. PhtD/A PhtD B, PhtD/E, PhtE A,
Myt BtrBptacatcth tpas noniee cepsular heacphrapities nsesante in Ithrkeuhmunogemc

ﬁsuf&?w/ B\ééi@é“ 585}?\?}\8% 1(?@7?’3)#'197';1 ) B SorfuRd 1 8" carrier

m@ernEmamqmﬁwgﬂectem thefgrevpraensigtingfof Phi DprietM19sfragreent C

&sEd phie Rt 81 PniBE fasforRaparti@iarf tha dé@crﬁfe@tlr?\/\m 01/@9@:‘]24 and
fra{g:a nt Otlonal contalns oné or nore histid

S4R9¢ ) FFE")“'“%BV‘W%IW Y wetein Ped) BI9E C‘Eﬂﬂp'gtﬁd'ﬁt of protein
eefiarpert mehebs ugddlin Bkiconjigatds df & inBEntidn is prdsBete@BEIbW.ON
of pol ypeptide that has the sequence HxxHxH where H
is histidine and x is an am no acid other than
Thestarmitir peoteificdnjupaiddda onool more gf the 3. gneunrapearapsular saccharides

i dj L
Er?ee&nog@@gtfgéresﬁ égt%i i@lngr?c{ ﬁF‘ ggbﬂgﬁﬁsﬂgns éf tﬁé Lnt&aﬁ?sg%:)t ﬁnally a
membgreeft the rRsl yinisigine ridado famil r (Bhti pseteias. n@agmerr\TSaer pianf proteins

§re¥9ﬁ|'l4he5\5ht§t Pllltﬁaiﬂnttpﬁf3 Pﬁ@ br%qalr%oﬂay Hagé @R- arhifo Rid sequence
enbodi ment contai ns exactly or

sfhar lﬂg;%%{o 825'% §0°/q4 96% g8°,ﬁ.| %9(% ar H}Q"/t identiy yithia sequence disclosed in
\Wapoo/smab loy wonoo/B9299ak iV @itiPhting exideseqecriae tivesror 38 of SEQ

INGDL {9{55 6@@?10%94' g%!b?;f‘é) qﬂ;ﬁg‘?@s‘?&c roter}@tqré RoMBE<Rd of ful
Inmath vefragreentbefod Gadr 4 oft l?faAtl?htadem PhtEeGxrimpies of fasien proteins

érBQﬂHtﬂ(l)%gﬁhwtb %WQQP%W %@WPht@/lﬂSE@té/ﬂ Hﬁiolé FﬂTtD)éDPhtE/A

D) . enbod
PSRt Pltbitt aWH%fe@%B%tpr%&e'%% af&t"ﬂk%’awh ﬁ‘e fﬁstome%'%%ﬁ Pelpe N-
temihuy (€€ fonexanpie Winoegbsali)ment a Pht protein di scl osed
herein includes the full length



protein wth the signal sequence attached, the mature

full length protein with the signal 15 peptide (for
wex@mpre1®0 ani no acids at N-term nus) renovedPCT/EP2006/069977

naturally occurring variants of Pht protein and

i mmunogeni ¢ fragnments of Pht protein (e.g. fragments

as described above or pol ypeptides conprising at

I t
85l B OB 8 P 7 30 5 BB Py s
fsadmgné pptiodallyi ®ntaaps 3k er obre lBstidriettiiatymatif(s) emdiorecoiled coil regions

CERIRSRRAEE A B AR R SRS g e
sqaeTse HeHyd avhare Heis histidior wod s istae draine abidrghes tharobistidine. A

(‘!IME(II‘ célh@géh WI’eglo%%éI:ﬁ’éI@c?b)ﬁtdoﬂ@ Ib?dEIJflthIrIIﬁudI'@t A E?alf(li’édﬂ Smence
h the sig peptid for exanple

S5 NP Eieds man ROCRHTAT 08 Oh BTGB gEoge 0pe o more sidine

ma@ uridtit &g wallrdsastt IsafonBhdoleda sl éé'élohmﬁJB@@ﬁIbbﬁlment the or each

IR Bhigfl alDoh 5 Bl 010§ oS0 B3 0SSy,

mfolne |P9Umemﬂ besweeni e 2f oramore tiffus Doraintravbiad sleduesiee thea cemore
hQn SWE o 10 g%ror‘ﬂ%%?’%@%%ameé GI'IaIIv \)Eh&n%%hé’o%?%ﬂaqﬁad Pht

I'S capa ‘el'iciting an I mmne fg
$Q§lﬂef§‘&|'d649ht® iniia-Hied seauense ghicie $EQ ONS7: 347 910 QuPp0/37105 for

WD /Ir39r29rﬂbocﬁrﬁerﬂ the5L&dcR et c@ﬁtaM‘pe%Ily?’gr]&@afspf 3 or4 coiled

Pht 2} If the Frotelelg carrjier i1s
e 'Q%&d'ﬁéf‘le‘dﬁ@ 'E&I‘EIS@‘I'?CB’&G" thﬁ@'” @5'8:’6%?160‘@% length
eroteindwibrethe Ginegsio@endeatiabigeds eigematteeial ledghf prbtbﬁh with the signal

I I h
? I,fgr %%@Ig"@ ¢ 0 aﬁr(l::rgoregcug o?’IJI\IJIé arﬁ g@s (?%S_)m? a‘%l rFaq%rglly%oclpurrmg variants
<|>fn‘§tt angen \ADd IDHLOGEAES fffagmahtsenf ridit proddiy (¢.drefrapaertsaas dessribed

e FRERRIRERABIT ot B LR BLohld a6 BLis fonllh amine
ik equanesainr WeR0BEHHMEPBEP0Fherin saidrPabmeptideris gapaple of

Q@Mh@gn GRRURY RRpOise SHRERNRK isHif dpiiY HE@e8Lishee inf W000/37105 or
nP es of carrier proteins which my be used in the

W.O@Qéﬁ%gq nvention are DT 5 (Diphtheria toxoid), TT
(tet anus toxiod) or fragnment C of TT, DT CRML97 (a DT

@gr II?I%I\/IF:I?I‘IS FIZ?IEI% Eﬁ% d’gg t |ar|IrI]c dgfc' Ih IIuI@%n %I;\)/rub;e?%\;rvith the signal
%Baade&macheﬁ%@)matmwgengDRMo@) wORNVEGRynalgRipltided Boragxdmple 20
%EIIY{IOZCI@I%eONII%l r%Ho%S ﬁaqtg'glfﬁ) IIJ%gurIW I\IIaI:IQﬁIL;I @"II?IJ and

o o el

ulfein tica ngl néer e X1 n Fran
ivRapegerie Krementh of Prib fe.g.dierasmeantnas lde#‘ulbad jabpveoPr polypeptides
Qnﬁ)‘nlrﬂﬁ af RaddIB.or @J Borﬁlbu&%ranﬂrmécﬁ)d's fAnfa bﬂtd@rﬁmb @c@s)équence in
ot her éatl (g In U(? 4709017
SRRt sl a0 aregmnsien FaseevRRICR  caBRIL: PEdpiRRben mmune
leysonsd Gpedificsfob 24 PRIE abB® aoid semyuehqgesin38G0a/ATH 05t drew000/39299

%Isb(I?%Iéﬁiusq?mséhmaﬁ%@7017 or US 6455673: or

agmsn osed In 3711, pneunococcal
pneunol ysin (Kuo et al (1995) Infect Imun 63;

ﬂr%pﬂe@.n chiigt IédihegsdﬁIeyfoﬁIQt 8 triote® dadcRarfiREEn ft@s RbApositeh, the
sacgh |des COLI.I.I(}/ be cogjugggd to (:Ihe sar751e molecule of the protein carrier (carrier
molecules having 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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15 PCT/ EP2005/010258) or dPLY-fornol, PhtX, including
Pht A, PhtB, PhtD, PhtE and fusions of Pht proteins

wo evo7exampl e Pht DE f usi ons, Pht BE fusi ons (WO BAT/BBR861069977

and WO 03/54007), (Pht A-E are described in nore
detail bel ow) OWC (neni ngococcal outer nenbrane
protein - usually extractedfromN menlngltldls

EPO37
BB P e e b POl o BB e priybering epe e of
saseharide gonjugaedo 894 20 610 B), or i munol ogically
functional equivalents thereof, synthetic peptides
EP0O378881, EP0427347), heat shock proteins (WO
pfer1 of cwrgmodfarmw'chp@ax pesksedpinothei presgmiinvention are DT

@dmgg%ﬁoﬁﬁgth’7éézms  tokad) Q}ﬁ'fraé?rﬁentlcy srheEMERM18F DT mutant)

01146), artifici al
obeiiel pemieaians. §Pﬁba%f*'¥' - CAMa RS (yotiga pt ol o Biol. Chem,
B18; 308838441 09T3JaCRUIUE CRMEUBOGRN 102 CRIA 03 Hnd JERA107 and other

SR ap§lindt pl Mol 4t ot L BECa S Gamiepiep Jogng. ot Frankel

M2ecell B8ikel Incptiddnuleletaadr rsutatfcacd Giu-t4deiorAsp PSpAr (SEO and/or Ala

ﬁ%{) @Q%?%@ &t_hbnrdui‘ﬁpﬁgh'@kla&éélai% %ﬁ?@%ﬁ@{ Q’;UH %?3}40- 'ﬁ%tiﬂn of at
Ipasii ener Pc Mere EastduptidypiSdBasys Juriihe 53Qand/oy Lm@@él 1and other
%Q@ﬁodyomscms%@ ﬂeggrsdaedwara)r 1Js \baksara; ram ﬁpe@blosed in US

vacci ne wt al ser ot es con at ed
HRE7 b O 5 SR SKER A F1555) o 86 SpRLG iy 7 26-13)
iactding tpyy deBxifieiroeetle fashiorandri &@eHphs dPOHEMES WM 04081515,

GEREEE QOB A0 aRo ) 1A Sl RIBE Pt o
fusiventfdihs pleteire fehmamptelRitD& fugivea tRIMBE fusioss (WO Ad198934 gnd WO

(§ er e@é'(lshtsﬁ 2%{ .otegcr ?E ﬁ%géégéé?gem B-I(/IPd *mérﬁn ococcal outer

re a ure o OSI Ion O

PeebERe prqwémuseallyt%@ctg@fr@wﬁenq@rg'ti@ FOrgrerpal edER @378507),
PSRl REh A, nie‘h?ﬁ@t@/s) PB (%%Q&W&Q%M%a?ﬁ&(eﬁ%Q%éo@gﬁﬁ 0 594

f or _exanp sin
slpce MBwnelegil Lowianal stivelog i otiesT STBRIC papifes EPQRTEE8!,
BPd4asam eneat sidek proieNN @ B3 A2, Bey 94/931&)8)1,%&&&5 proteins (WO

HRRET FE0ar Agh, Btidir Sy i i, AR Rnges w0
810 ttgpesificdl préiens comprisge muttipedwpaeiGR4eT erélyepidres frem various
&ﬁﬁﬂg%&%%ﬁ\%dt &t.ﬁﬁ% %luHDéteal ¢3ok ) 0 3 Imﬁngﬁ@'sﬁsséiﬁazﬁg&ch as

I S conj ugat ed or nma
@m proteiselBAEisi ik(2084) Infogtdmikin 72 éBBMbPr@UH@C@%akSUHa@e protein

O@Q@Q@é tigl dptakk hr&Bifs @VROSH/ FERY), th@FAISE B of C. difficile
conj ({l%ate BD or pCRMrb197 and all of ){he remai ni ng

d)-are conjugated to PD. In a further
errbodl ment, 19F is conjugated to DT or CRM 197, and

LD ST B PRI P 50587 5 A0 v
dnsnmhwgaared 1t \@eDT poeurGRIVEED Faegine with ralir seratyres «meigated to PD.
ﬁé\ﬁ&%@rtﬁéj&eé&t OEH1H Ak &AsHoRn HHat opddho o@y‘:ne %@ﬁvnt?flvag htoved

I'ment, sald one saccharide Is 1

feuPRiberies nduesdi Witroniugates paviRgp u@%ﬂh@atef’do BT Empesse with 19F
dhfugaed th ®DIDmeadditian, ﬂw‘éﬁprée%ﬁchaém(ﬁfefha% ShovDthiatigajr@fler cross

r%%ct'&ﬂry &%@égé%\gnr{ ﬁgp %gnjggeart]éd to 81? I? Wél'elflc%g taepeah(r)e of the
composition of the present invention that serotype 19F is conjugated to a bacterial toxoid,

9
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remai ni ng serotypes are split between PD, TT and DT or

CRM 197. In a further 15 enbodinent, 19F is conjugated
wo 2000071010 CRM 197, and the renai ni ng ser ot ypesPEI/BP2006/069977

split between PD, TT and pneunolysin. In a further

enbodi nent, 19F is conjugated to DT or CRM 197, and

the remai ning serotypes are split between PD, TT and

g&%%h%?e Tf&ﬂﬁm@é}}%ﬁn Q?tohgﬁﬁe@{:nga? J%ne gsz)ggl %eé% é t%als ¢onjugated

to@T. tit ibetsaseiratP®, of Tig Inpemﬂmﬂtaysenmtyaad%pﬁ camagaled tPlhat tRActerial

h | I fi Wd-h e
YpEP LD BRI, gy Bl 5 e AR Bprnc
seretyRas e thet lgrmqwogﬁmcrqomllt'@m@ay alirhe P Megatest t@tcwp@s Mm@ carrier
SrBleink e breedt DD .. |o-ﬁly Ry %}N@h& to @19, &Pﬁdyodéaédhtybe%ééa one

or PhtD E fusion Hrot ei n, furt her enbodi nent
s m@&n?%@e&t%&‘e'”t*d %Tar?)rnotﬁl\/ll@'*ﬂ DI glgeff-s 'Bcﬂﬁ‘jeﬁatfc@a“%% 19F is

nRigaed Y D 0o ICRM 1908 élUdSﬂth@ferﬁaiﬂtﬁ‘d‘lﬁé’rb@@esl &re conjugated to PD.

onJ ated t , furt a con at ed.
o Srobfirete Shds ey FEPTSE LT R e aining
semtypﬁgaateesbht fmetWwEen R aad fTlror Béror ERVOH7mdmb furder ersbodlment 19F

is %Qﬂ{:}'{%@é@g LSPoPERHHw%;D% %%or&%n'o%e%%géhlég@é Edcobfaaat{ad to TT.

sin , one further saccharide 1's conju
lmone Féﬁﬁ’éthQIrthﬁeﬁmwmﬁ‘érPr%fboﬂ% seeshplifgaisetG Qf 12F In a further

ERSIATIRNY Stk is &nfugﬁfeaed DT 3FERAN 19985 d Ab Frore PBh W REhdrRes are
Pht D or Pht D/ Il further sacchari des are

©pivRigd il -t aﬁWh%GmPﬁd'@ﬁ@ Eo's gprivgsted tPPJ or CRM 197, and the
e ANAMAOSIbIPpe30 8R0St ibefveeh HONETT rve T @n ccmwp*rmsem a further

SRR Aer | PGB BY S REME I RRF B rabno gelsDipsare soi

hesweeknt RD,ClONgnagarteemalysin.s fce hmnheldesbuniirimﬂ toRasm cdrjgatefdop DT or
éﬁéﬂ%Hear}ogﬁle rgmalﬁf?lgjslé@d)%g a‘@s@?b@@egﬁbﬁ I:f' a‘?{ir@{(M 197. Ina

seroty es are con of nore di
feafnenembowmﬂ@%lsmmmt%ﬁte DTortr QﬂDﬁ&? L) tmwewalnlngtserotypes are

i€6QRter PD! I MREMNSN GRIRPRIHal PhdSor FIADMG: tein. |
dO?/ 0761710 PCTMEPZOQG?%g%g f)fee p?rotel n, USIOnlgro el Ina

fyrker opmbacimenty Pleris propiugtsd t&s% ?o CRMHP(gdPA s Conjugated to
FrROMOpSsih deFTainbere teniningl&drotyddaedte Bplit mameeptﬂoo mal biyeda®lysin

SEiay Pobl AR RSt P ERE L2 Anertf ol cloF g poniugateo
toEyT oNGRVEOE 184N iy sanjodred thepr@umolysiol ngﬁa@@ﬁ&ﬁh\&ﬂesamldnde is

%o'ﬂ@ltggtgg%o P?d&f fEr%e\é%%CﬁQr?Jg |g%§rg@q:£ed t%qih"fﬁ %EPﬁtE)%nd all further

erira an e Sl ze egree
saetheoides erse@nmate@%aﬁal & qEMQ%gnbcaimerEpa@?ss%uuga&ddo DT or

@n@w@ﬁabhys &aﬁj Lo bﬁ@uﬂioﬁ@ﬁw' Qfe flPRbYSRERNRE iK% GaRd to TT,

be sized in order to reduce Vi scosi

¥ yethee I?éF‘F'lﬂ’@d%dﬁp?%‘éJgéﬁﬂ/ ©r pf‘%”’?‘ﬂﬁ’%v% ff”ft"?rers%t%?‘ﬁﬁ"’(eﬁ are
dopjugated oD e PpIDdE died &l furtier sgehatiebard cbapightay e RDI ow
nunber of repeat units (typically 5-30 repeat units)

and are 10 typically hydrol ysed pol ysacchari des

Igznns embodigsn S ennodersc edmBsitien Lbthedaestigheamsiseserotein D

Wabﬁl%pﬁlﬁ@ @rﬁﬁ;bﬁh@e %hr&%ﬁ’él Gllﬂ%duq@ntu RiAD st Cdﬁe r@)(he carrier
contain up sugar resl

rev
RSP e@‘és‘é&e(?h?r Pemusmtﬁ tagwwcfﬁﬁ'ge% év‘est ﬁ 18Eo?@u§xamp?e 19F is
nRIdaRA | ta DTS ehilk Ve sthee eerd:%ESarelﬁorﬂglateﬂt topdrer or more different

%/?g?eﬁ 8”0 5513 wﬁlch aPe nott IE’% ﬁ% {I b% preseﬁ{ IRQ Y \%c%ltng %oé%osition as

10



10

15

20

25

30

35

bacteria. An. Acad. Bras. G enc., June 2005, vol.77,

no. 2, p.293-324. |SSN 0001-3765. In one enbodinent, a
wa@2apsnrano sacchari de anti gen nmay be a full | enetEP2006/069977

pol ysaccharide, however in others it nmay be one

ol i gosaccharide unit, or a shorter than native |ength

sacchari de chaln of repeatlng ol i gosacchari de units.

of the 20 cchari des ese

9P DB, el el Ry Bheiofis el ' wiioeeargianies oher than

195, rea Ehaay aisnaiigpe phesefitdn thed4cdinescomtpbsition &8 fese prstyinbe

reduced by various nethods such as acid hydrolysis

t reat ment, hydrogen per oxi de treatnent, sizing by

Ereultesinf [sagghayidd” olhrayghelt s ashepificatige nmayp éndiseted @olysaccharide or

SiigB&ictRdtbe lRd %!ﬁ&§5§thobblg§§é\%@ﬁ@§ ér‘éelscflét@@ %ﬁ\t bcacférrla and may

m crof |l ui di zati on. he’ i nventors have al so not
hehitediingome dagrep by fwnamth%s(sgfef@ﬁe%a@%&wﬁ% and EP497525)

eSHdI S;ﬂﬁ)ﬁﬂ@h&f hﬁtﬁ&luud" s&floreascﬁys@&h@ﬁ&suébﬂ Be l%fz@g Hﬁtdr&ﬁ to reduce
nvent or s oun

{Rghin oS Suaids SrS AT LT QioNs GRS oTagretragucts

Oligosérehérales baveng Icadmanieagbrepastyunhe (typieay 6S30depek) ufits) and are
' V] [ |nnunogen|C|ty which is

&ﬁ&%gggkﬁéggayﬁgﬁehggelo of polysaccharide to protein

in the conjugate can be altered such that the ratio of

@’:9)39@ y%@@&nﬁﬁér%s t Q)f Y rﬁﬁe‘ﬁl‘c{(}oéé{yls W)pn'eDm%llﬁge c Q:BJnH@%t € repeating

i nCreased ( ich can have an
@l&?ﬁc@?a"gﬁ it wBich Mnayr gopkain up 49 8 %vaarn@g@m EO? tigMave st the
@l@&h@cﬁ@d@%ﬁt@”&ﬁth‘é kdyamré;ﬁoc@b@l@l brie‘ixﬁﬂmlﬁh’ srertﬁypég escef JONES,

STdehes A et ln b 4PE qo” hrPabe, FadehVeiafis, g7 Wilpoenic
hdvterizo Wjnugedce Beat Ciéar., e 2009, vdl.é8 e, toiE93Hi28 eISSN @01-3765.
; : ; ; ’
|9 onE ﬁ%oﬁ g%ﬁg %;égglg%gergs%lﬂ%ﬁaf\ﬁee Sgtﬁeg?@fqe % E‘E’ d&rfdgﬁ B9 Lcharide,
i@@\p@erylneqimes@ itt ey pelope abgdsaptha@dde ppit. ar a shastehthaganatiem length
éa‘&chamle 5808 e g&lﬁ&Q}hﬁ&&:&P 2A90 BS99 7c>ne‘:Hn’%ﬁfdlnlie,‘?\t alt of the

nprove conj ugati on resent inventors have f ound
Stae@hang%tscrerﬁw Behe ¥anelng a?f%po'XFQE‘aaﬂ%%s et angthglysagcharides may
5d Zzelf i.&ansiNaiEE %yWreau@dl lsysvaa.og@mtndamsnam &S SRANSMArolysis

agai nst, pneunococc The i ni

BEROT: D PoHER] FATRT oTEnagY BSTERRTPBES GHee rcrogen
panside ts@O0drdtd ghbeatmgliggsHceisaridh agments branianoBuidigationl ze

(wei ght - average nol ecul ar wei ght; My of each

sacchari de before conjugation is above 80kDa, 100kDa
TeOkmatorstdleBiso naalkEiahe 8BGOk Dithe ert 199 breMAto Usa obigrsaccharides

r g@% o BsHudaleor6RRLYD ahE .nQefﬁsrs (ﬁQVé 146944 ihgnbysmél rqmvdpsr slightly

filterable through .2 mcron | ter suc
$i7e8t pCAY%?P@IaHdQJfCOWBQ"éGSt AR @0m°6’0°f 12 fo”‘i‘@”@@d"%a%s may be
8aie:s1 )th:@uuged; rmsig HigH Irﬁrﬁlriogéhlmrmﬁﬂheiﬁ finerablet 2 mé @atio of
MShEEha S SR . LORCBILRB % Bk b0 o o
macqhemdebéamtsmdyvér@tle dhet epniugpleonasbe increaserl tvhishecanf have an
é‘fﬁbp&h ihe chRieF SEHpr&sbh @fddty %? Prﬁmﬁrﬂ)ﬁemé @&ﬁtﬁb%ﬁésdﬁoneato hydrolysis

gsaccharlde can becone s % reduced in_siz
fa%bf ?lg?ta\%?%PY ine wigr P lPo8E FE i‘ﬂd&ééﬂu‘?%‘é’ga%”c Hhg se of larger
RcattRBldEe ¢ad @bilt In PRI YRss-MKing with tie colgatacakiar bote may

Ig%aﬁ%g Stgtg jiﬁgr?ﬁ%’égﬁﬁgg Etggc(t’%rl'ci ﬁgrlntet (e: Ecglpﬂggtg ‘fﬁé’l lcgnjagha% vaccines

described in the prior art tend to depolymerise the polysaccharides prior to conjugation in
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For the purposes of the invention, "sized by a factor

up to x2" neans that the saccharide is subject to a
w@e@e®s10 nt ended to reduce the size of the sapChBEP10d€069977

but to retain a size 20 nore than half the size of the

native pol ysaccharide. X3, x4 etc. are to be

interpreted in the sane way i.e. the saccharide is

S 8 BRGSO O 0 B B oo

tderinely redaigio@urat ergeetsze dfteaceharide can tph:B/ldea:h igeed immune response
%§%ﬁ%&,ég§| dideds@n aspect of the invention, the

[ nogeni c conmposi Ition conprises Streptococcus 25
pneunoni ae saccharides fromat |east 10 serotypes

mhmaﬁ@m&%@nﬁw &f fAEOhedriion MAEHRISN cahpriseashe Jor more
or each S. pneunoni ae

sacehange icpulgales wiergin t“ep%\ie@&cs&?a(?”iekﬂét a“lefﬁgﬁri“%l%%'@é twejght; Mw)
dfheachnyaoharae, bdfére domigaMER §bdveNgDRDE] i1 00KDB0 MO0 S300kDa,

e g e e e v R s B

lzet reladibystiterbple2hroBgh 4 ,0.5micn fiter 8ychQhaira véeld of Soere than 50, 60, 70,
0 2,

%?H gﬁ@% ﬁgs o%?agﬁe*&jaﬁibt"fmgdnén gérﬁ;?a‘#e%ltrﬁpe E%ﬁ}g%loh@ J{n&e.’é :

of this aspect, the mmjority of the saccharides, for

@f@ﬁ@blﬁ‘p(@tes 6f th8 .mﬁenﬁmr fhaﬂxfe éJ&%aé@%ﬁJbﬁrréfgu%So @rs‘éc&'aﬁ@‘éjthat has
factor u

X
'l% begg, sybiegigs i%@??”@‘?‘?ﬁ?lﬁ‘eﬁ@f?‘ﬁpzﬁdﬁ'? %ﬁg@fec’%‘he size of the
gastieride.an wy@l&thamﬂe ?cear a@@)n’fﬁﬁls@ltli/ aédmu git sigé during normal
sacchari ereiq refer t t-avera .
ABFERD oot Slel my S o o Ee? Blov L R Rgassherie hes
tteencobipcigatol sinng tachuiquss wewd thegalybgcchMiide Dot Be Jdmeidiad InStive.
technique is well known in the art and is typically
carried out as described in exanple 2. For MALLS .
Ba1dhe/BIrBOSSS Opemieaiintc Zized A @HastPideste X2wmeans thatige saccharide
13 E%@Q@Q préaes ﬁ%@&% r)edtﬁﬁ%)‘th@&zé’%ﬁfﬁe's@c&w@ﬁ& Ralib %ﬁaln a size

the sacchari des are el uted r Sacchar.i d
APie it kB8 6o Dea ey Py ASEela e 1 ray Bl B B preted i

t:hésinﬁél Gay Z%aﬂid sdaawgldé)ﬁl%fubﬁqtub PResteyd i hhp@etﬂiam%ﬂﬁé gersize of the
S a and an 1 n IIC re ra { r ..
cgysiaﬁ@tag%e Légfwrﬁae(t?m B Lperey&En eaqh Secaja%le Ct %TE% 01(%? Inatlve
aohcaechaadke.f il ter at 498nm). | n an enbodi nent the S.
Iﬂnﬁué'%%la@f a9 ﬂﬁénd e V\rlﬁ ﬁ&ﬁi?f %or’ﬂ bNRA ééoﬁﬁrg %egtrgﬁtococcus

at i po ysacchnarl have een r
Bicp@ogiae isaecharigrsr fiem Qi)d@?sé\dtol gRiotpasceaniudatey tona garrier protein,

PRREA IRk 11 De3 S, Preymenbae e%éﬁ@‘%ﬁbzﬂﬁ&nﬂ SactharRE i®Native
mechani cal cl eavage, for instance

RANSAEAPIRSi sati on or sonication. M cr ofI ui di sati on and
soni cati on have the advantage of decreasing the size

l%fant ng)ecfagig{?ﬁF tl%‘lL n ttpeo|n¥rﬁt§|'1%tﬁgr% gr%ﬁossl‘t%fnféogﬂp?gésl gtr%pgococcus

é con
meumnfﬁ@ﬁ@cqﬂamiﬁxfzw atllgast x1® sar@yp@ssconmatedxts canigr protein,

wherein at least 1, 2, 3, 4, 5, 6, 7, 8, 9 or each S. pneumoniae saccharide is sized by a
factor up to x2, x3, x4, x5, x6, x7, x8, x9 or x10. In one embodiment of this aspect, the
majority of the saccharides, for example 6, 7, 8 or more of the saccharides are sized by a

factor up to x2, x3, x4, x5, x6, x7, x8, x9 or x 10.
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20 I'n an enbodi nent, the immunogeni c conposition
conprises S. pneunopni ae conjugates that are nade from

wa2mrntuie of native pol ysacchari des and sacchetT/E#E®06/069977

that are sized by a factor of no nore than x20. In
one aspect of this enbodinent, the mgjority of the
saccharides, for exanple 6, 7, 8 or nore of the

%CEBI@EUIQE\%@WGM%\/éﬁﬁ%%le%ulgraﬁg gﬁt & mcltné}lde%%rg(r? reféf8 to the

rept ococcus
yeighiryeRae molacying veight (My) cctﬁrﬁhwwp%'dﬁ dnqasered &ripf tor conjugation
#Mdaé RieBsurdPbyavhlinker, for instance a bifunctiona
linker. The linker is optionally heterobifunctiona
or honobi functional, having for exanple a reactive
e MALLE euiniqueds We$Qnd’v&\amtﬁeV£1 awubm)dailpcaa@éddolg a®dpscriBed in

I TN A e
anudS0DRPWEI) ey e usear bmﬂmr‘@h@ andAtrposwcriﬂrldeé arekelnted 3n water.

) )
SO BB e R SE I Rt A RITETOE RSl Y By 0P
agsipPedVith GbitBmW Pf@ﬁﬁd@ﬂer al @ 8"@7@”‘*28’8)‘””%‘81”@a(lek@qtometer (for
iR&hhcdesydiitibor S aguipdahi i Si Fiod chil HEAORA filtd/ S adhm) 4.
US4808700) hexane 13 WO 2007/ 071710

PCT/ EP2006/ 069977 di am ne and 6-am nocaproic acid

IG Rdehasbaftiont tHens. %e@m@ﬁ’@é g&ﬂ:ﬁand@@'ﬂré Aathe %Iy@é;ccﬁarldes or native
nker for conjugaﬁl g?saccharl ron1sero

Wéagcgéﬁ%érwrﬁfé‘ hass Boef e UG a PREN] ﬁﬁ{ﬂ%ﬁb‘i‘f%ess

conpositions of the inventlon may 5 be prepared by

Izﬁl% e%no%enp %C\‘lf‘ p%gtrﬁcgngg]eg arlz:lr Z%rgﬁ%cﬁl ggHﬁgnﬁ{‘%% aga%age, for

imstaryanby mldpﬁmlmbmmr ra@npytrqndlmccrorﬂuldlatiorafdnd osanlvetian Bave the
a T

éaﬁ?@ﬁ% top dfe%gglr?%ghsé ﬂ% of %’% %F er rl%ﬁv@f)&lbé’a%t:ﬁﬁldes sufﬁcnently to

ride nma e coup di rect
pddea fiterabir éP')JUQﬂQ) @@rtgo'sé)wi aa‘ﬁﬁ:tﬁroofgpdu?fedhﬁrt Xe?é) é‘spr P.etb, X5,
X Q4 8ip. For exanple, the spacer could be cystan ne
or cysteamine to give a thiolated polysaccharide which
could 10 be coupled to the carrier via a thioether
Ini amkergEoditnai the énraéncgenic eampésitionwiotriprisesn®| miemindeiae conjugates

tﬂgt{]ér%( Ha8d frBrWar ﬁwgfureoéf%ﬁ\}erbcﬁ)fs%chgﬁﬁzgng sb'ccdhgtgdegﬁ)aré)sglzed by

oacetylated carrier proteln r exarrp usi n

3 Ers5ncb 0P Mele tha ¥20. etifpne iasersh ok thisieraeodifagnt He majorty of the

Desnifigbd) 'fdﬂe%(h le B! PrEd@GREra bethelsasthAfdesQire SikéY byds factor of up to

SBAP) %p Fly, t he cyanate ester (optionally made
CHAPCH stry) is coupled with hexane di am ne or

ADH and the am no-derivatised 15 saccharide is

%%ﬂjge n{ gw tE%&o‘f‘o%o:{1 uﬁpn?Jn?on%ergag&lang%g%r F 8@&&&%‘4% carrier

F!rh@lnpr\/@t @i mnleeix rferelinst®ge ha c@hlmig)a@'eéin'a%fe T@és tinkebeid Pptionally

tterofttiRbiop s h@&ebmeﬁdngnh } & yreéafcwer@ﬂmo roup and a
Servi ces Universit 08348 and WO 96/ i

29094
rSACYE FBTPONNF 35K %Ol%lpec?hrﬁf‘?ﬂ}f‘é?"Ué"egré’a?soafdﬁ"‘i°nﬁea@§e carboxylic acid
qrangsi fTng Gleker, hdsyfr @ampeshetveazhi dvandeX, drasd 12 nHafadtcehon atoms.

@é%‘si%%gﬁ@ég:rig RSl A o MHERX YRIGE | Bl Ramdo R0 §6%0s99),
nitrophényl-ethylamine (Gever et al (1979) Med. Microbiol. Immunol. 165; 171-288),
haloalkyl halides (US4057685), glycosidic linkages (US4673574, US4808700), hexane
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described in WD 98/42721. Conjugation may involve a
carbonyl |inker which nay be fornmed by reaction of a

wo e@e/ohydr oxyl group of the saccharide w th CDPCT/EP2006/069977

(Bethel) et al J. Biol. Chem 1979, 254; 2572-4,
Hearn et al J. Chromatogr. 1981. 218; 509-18) foll owed
25 by reaction of wwth a protein to forma carbamate

%E@ﬁ?%ﬁg t%mlﬁoéga yorll%%%é) @%438&%? Irgglb%tngg |p8Ht2FL%|EF{siu%ed as a
Imkartfemqnmlgﬁmﬁammme foom eérotype 18Qr i mary hydr oxyl
group’ reaction of the primary hydroxyl group wth CD

to forma CDI carbamate internedi ate and coupling the
P saseliadereeriugatps dresetli mthe immunogenicganpesitiogs olipe dnveation may

w BleBhrdd by0an]NGiolR Motk AscHiRle. ahfne éaﬁjueét%a%aﬂod%ay [ on

direct reductive am pnation nethods as describ

aeiyalipR oPf (112 fRFGRgEde Wity Turensddeinyiamier: Pgr&*r)lum dftﬁ-élporoborate

(tw/slmdﬁoaﬁa dyesdis ebed The adibit€d d&thakd8 mdyRh@DBS ddupradiirectly
7/ 071710 PCTﬁ%EPZO%/ 0

699
T R SFRE RIS R FURL o TS SRR g ST RS R bferyample, the
$paoeri weld(ber cySlBMiPe acysteatied to gioe e ltiziolatde pdigsacedride ehich could

MA,. &J?.I %Q t(glh‘é c%glegv% am{gétﬂéﬂ I%?g@gfgméaoaféegﬁeag@%t \ﬁiirpa [naleimide

carr i mde condensati on
4%?@@4 Cafl'?fm@iﬁlﬂ)éfm qmlezwgz@ws) ¢rar haloagatylated aagriengrotein (for

&Efeie ush ﬁﬂo@é@%ﬂiem?é‘é eamyhmgmmmlgé OHQI](OQF'Qrél@MMmldyI

an acti vated rou)g for exanp ¥
Bl Py B ot Sk SR obfianelh. Ay exenale, qpler fagally made
KyDBBAP chemidtrpas ehaplddieitt Bexahe Bisthet & ADH and B Aino-derivatised

b | t t h
FRETTSE 14 SorilionteB S thededPieP egiuPy Sl efaubegifidn e Foac or EDC)
@reetdmtvia acarparydgplip gn thepproteinacagiier.c Sach denjugates are described in

IQ(E'F ' &}Bﬁéhle?feg%ﬂgaqgntWO%%&@@?@H“UWO%&u@e&QFQ l#ﬁl\%?ﬁ and WO

for ‘exa conj ugati on her am no

@W@@ﬁSEﬁd%ﬁég /29Rér for exanple ADH) may be conj ugated

to a carboxylic acid group on a protein, for exanple
carbodii mde chem stry, for exa le b

usi n
%% [csuif '%F?Ch@H%dP%ﬁ?rbo?'ﬁ'@d?nérﬁfpﬂ'&'S% @&E@él a?t've esters
r&ﬂﬁ&ﬁk&i Ipﬁﬁl&@)entcﬁc acin] Nggtedysucciiifiie| Bkes, EDTCSTSTU. Many are

%585(' N&Pt éefi?%e/% v@?r@&{] (grgﬁaﬁﬂn\}o?vet%j%%r on)iélﬁl(er which may be
fowﬁmtgateedlmcnf talfesectaydraxglr grberf ofr tbe sacrhariget Witn CDb(Betfell et al J.

éiélcghé%' ?f@ i Haﬁéa‘?ﬁ‘ Pk | SRR ALES19ERY 2 B; %@9 18) followed

use Sonme sacchari de- groteln con ugates bei n
Iy iepetion f Mith @MEeingR doracivearbymate dwagey Enia a dtvolyR reggtion of

th8 aB&R& AL MR tb lpki H%nﬂdkyﬁ?ﬁ)u@f oﬁleﬁénpﬁﬂéctl%/@éﬂ?&e&rbn%f the

proteln Carrler can used for coup
RIBN AP eh Sromp' reartien @ ithe Prépary fxdrand @rqyg aVithspRl to; ferm a CDI
@ebainadé irgéritediatec a caljpling theo0BI eabadateeinterrhddizte gvitaugm amino

%rgu;“)rpc}a(ﬁ]r%teﬁo am no groups on saccharides directly or
0 an amno group on a linker with

The conjugates can also be prepared by direct reductive amination methods as described
in US 4365170 (Jennings) and US 4673574 (Anderson). Other methods are described in
EP-0-161-188, EP-208375 and EP-0-477508.
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25 carbodiimde chemstry e.g. wth EDAC. B) Am no
group (for instance via lysine). In one enbodi nent

wo baog/ogrroup is |inked to carboxyl groups on PCT/EP2006/069977

saccharides directly or to a carboxyl group on a
l'inker with carbodiimde chemstry e.g. with EDAC. In
anot her enbodi nent this group is linked to 30 hydroxyl

r.0 i vat ed CNBr on ,sacchari ,
%if}l@g Ir(}e ﬁ?d {ngolgtifv% g?o&a@tg A cganqgﬁReq;ompsa( or %%%P) activated
s@Cltdnigle | dbgigatzed |withk edigic herid dipydrazied dabDyeo dghe weoteih ocarrier by

AP Sy B 1 A P A S o e

t&nqﬁ%ﬁvyl (for instance via cysteine). In one

enbodi nent this group is linked to a brono or chloro
acetyl at ed saccharide or linker with nmal ei m de
'@W@rﬁ”@@g‘)’]‘e”i A hygdraxy! gfﬁyg(ﬂcpqqlgrpﬂllypﬂ@gth@Feglmdrogyl group for example a

wekdxyiedrodt aaidatbd edmukd & clinateddsterQ®gNading OBAP oRa saccharide is

KL TRATE AT Sripolin P Odemvar &l ﬁvmﬂﬂ?veoa]fwwvmough 2
Iahkerz Olleerz |ad|nk1e3.|s prpsém adaypiadxyl groupoerpa Ghaharidess apii@ali laked to

81 S0, o2 PR, B RRPE Yy oo Bl engy gomner amins
@gl;mmdw Il@jqeotop etdrople ARSH may devcoaiugated 1o en@@)rboxyﬁ;) amd group on a
rBRM ¥dr eQ4RYP bl LiShg 'cé}%&ﬂlﬂ% c‘,He?nlétrS/)/BF SRR by agn&DﬂC In an

sacchari de, in’ general groups can

frakadlimesit. the PHaWNPGRgSal @PPSU@OGPFChéFd S CAPJH%%I@ Hedinper first
@eacs}e hiee giake rléltcﬁﬁiju@étécﬁﬁo eHef E&Fé}nﬁrotefneaﬂteﬁuaﬁ\ﬁalykﬂ@%kém may be
ronS|s hydr ogen

SbihgRti o PR e aE PRl oI SRR 20

Saccharide-OH + CNBr or CDAP ----- > cyanate ester +

N%Eb&[on_o? Ee_cﬁnl r#l'eﬂ/a{)& be &%ﬁb%tt%gne_a%é}_gwgg rﬁnrotem conjugates

IgngcieparetbbyCLIOA HHMHQmemreductE@mmaﬂon > conj ugat e

Saccharide-NH2 + COOH Prot + EDAC ----> conjugate 25

I ndi rect coupling via spacer (linker) approaches:

Isgeparat thedokawing Resy Oo?hembgtoups)om?amatleg cakhiescan be used for
SdBtimg-/cbhfdgation:- > sacchari de---- NH2 + COOH Prot + EDAC
----- > conj ugate 30 Saccharide-OH + CNBr or CDAP ---->
cyanate ester + NH2----- SH ----- > saccharide----SH +

BHedmoay! (fon&tstanee Aa gat;pﬁriﬁt: a_nictdrr gautangix pds)e th aestesiodieant this group
|8k%l?édq8%rrﬁrﬁc} SFouEEDQA géc%ﬁgﬂdgg d%ctly or to an amino group on a linker with

carbodiimide chemistry e.g. with EDAC.

B) Amino group (for instance via lysine). In one embodiment this group is linked to
carboxyl groups on saccharides directly or to a carboxyl group on a linker with
carbodiimide chemistry e.g. with EDAC. In another embodiment this group is linked to
hydroxyl groups activated with CDAP or CNBr on saccharides directly or to such groups
on a linker; to saccharides or linkers having an aldehyde group; to saccharides or linkers

having a succinimide ester group.

15



10

15

20

25

30

am no groups of the protein by SPDP for instance)
----- > saccharide-S-S-Prot 16 WO 2007/071710

weEan P26/ 069977 Sacchari de-OH + CNBr or CDAGI/EP2096/069977

cyanate ester + NH2----SH ------- > saccharide----SH +
mal ei m de-Prot (nodification of am no groups) ---->
conj ugat e Sacchari de-OH + CNBr or CDAP ---> cyanate

e BBEp) I b oReBREd e SFdteon Bis geversiyied to o
BDAC of BitiZro- acetiiitd -sacchagde ohdinketewith -maldiiiRie+clieDAEy+ In one
: ' + EDAC+
g goie SRR LR B P -
Protein with an exposed cysteine or obtai ned after

Iﬁpql-lyfjn‘o‘kﬁt Qr‘é[l o(ﬁ‘orafﬁ'btﬁﬁcérv%uﬂﬁos‘?ﬁe)t h’? on@r %@d)canM FROBroup s

i nstance) ----- > saccharide- S S-
%‘é&%ﬁdéF‘P%ectﬁﬁ—P'id'E{?R@Z'W@- ~--SH ----- i
saccharide----SH + mal ei mde-Prot 15 (nodification of

AP, B, i relPF SR Bk oy Evs group s

activated/mGuifigdagitit is @igzdBanzitiee.i de- Al dehyde + NH2-- - --
----> saccharide---NH2 + EDAC + COOH Prot ---->
conjugate Note: instead of EDAC above, any suitable
RdFupodyi aieupdfanipiaes idewini®d | n summary, the types of
proteln carrier chem cal group that may be generally
for couP qg with a ccharl de are am no groups
?}'BFO'Y'HQUBrﬁf@é ”Btﬁ” Sl W@tqp@@i‘dues) COOH groups (for

i nstance on aspartic and glutam c acid residues) and

H s (if acc S|be for in ance onc fei
GogarBrod i o R Plobingcsrviis 5P 3 YRS o7 8, SbB LI, coor
droNIR. Addedyde gictips sarc bh@eneieted 9ftbredlﬁe'ent tlea&tmaﬂd kgowvln in the art

%%r?ra?rgﬂzngdée ]ac?:l'\e/%ro@ag h%dr% ér%é% del Rican enbodi ment,

e conjug tes exanple 6, 7, 8,
9 or nore of t he conjugates have a ratio of carrier

p,f&%ga@;,ﬁfpafi%@h@i de that is greater than 1:1, for
exanpl e 1.2:1, 1.3:1, 1.4:1, 1.5:1 or 1.6:1. 17

WD 2007/ 071710 PCT/ EP2006/ 069977 In an enbodi nent, at
$e§baﬁénd@¥m-l S. CloBreus rw»ipae--saxyadime bster ir SNH2ePrpLIgat>embnjugata

ﬁ%’ﬁrg alc{%éé e] ﬂ P?ot e é&h& bag'SI L RAcRBAS ---.@%oﬁgégqea For

e conj ugat e protein
$aqqlwrde{GQﬁH eM-taaH’ret t hB&e —w>td¢njumie hydr azi no groups at

' MG y i ng, (IARamNd EDAC as
%Ae%r&%p%?ﬁb?v@m% I nker |s?a%2ed, CDAP may be

used 5 to conjugate the saccharide to a |inker and

frkdret nﬁgf\#@sﬁbeemhﬁer) poBfHedgate the Iinker to a

proteln or, alternative y EDAC may be used first to
conj ugat e the linker to the
Saccharide-OH + CNBr or CDAP —-> cyanate ester + NH2-—--NH2 ----> saccharide----

NH2 + COOH-Prot + EDAC ----- > conjugate
Saccharide-OH + CNBr or CDAP ----> cyanate ester + NH2--—--SH -----> saccharide--—-SH

+ SH-Prot (native Protein with an exposed cysteine or obtained after modification of

amino groups of the protein by SPDP for instance) ----- > saccharide-S-S-Prot
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protein, after which CDAP may be used to conjugate the
linker to the saccharide. In general, the inmunogenic

w@eowposi7io on of the invention may conprise a dBSEEP{006/069977

each 10 saccharide conjugate between 0.1 and 20g, 1
and 10g or | and 34g of saccharide. In an enbodi nent,
t he i nmunogeni ¢ conposition of the invention contains

S8 B P AT B8LP 205l G I 0 -5 9258 e

5 aateheidé-Beot (rhovifeeatiend adinvegndypsEaps cdnfugagacchar i des may
be present at different 15 dosages, for exanple sone
capsul ar_sacchari des may be present at a dose of
23as0arde-OH 4 ENB os 6RAP capevighale esigt ¢ Nitki-aSH rerySdoeharide-SH +
e eatedtrrat -A0SCofpigagxact |y 3g. In an enbodi nent,
saccharides fromserotypes 3, 18C and 19F (or 4, 18C
and 19F) are present at a higher dose than other
Sachdriiei@EsH + EDADE NiIsPechiHRE -t Bagh&ideediNBDt, EDAC + COOH-
§§{ggyg§§ 3. 18C and 19F (or 4, 18C and 19F) are
presen 4998 dose of around or exactly 20 3g whil st
ot her saccharides in the i mMmunogeni c conposition are

d f reund or AVR! " . :
Bt R G s 2 eearter iyt LR (naive
Pretedn wkh amexppsee rysieior peobtained gfier medifisatiansofodminggroups of the
proé @byl SHDP 3Pinktan@N -2 BQALREL-s-Rbrok €ast one of the S.
pneunoni ae capsul ar saccharides is directly
conjugated to a carrier protein. Optionally the at
$@BR4riderGOQH 4 EOAS+ RABLGHI ae--capsadchdridesasi hamdkaside-Prot

i s direct conjugated by. CDAP. In an enbodi nent, the
@%?%F@FQOL%“Tﬁgkmgéﬁggﬁgﬁuggécharides for exanple 5,

6, 7, 8 9 or nore are directly linked to the carrier
%%cﬁérf&%ﬁidbl@x. ERXE (g2 95/ SR8 anrg, V@a%éée%ﬁﬁ%lamt >
e 1 munogeni ¢ conposition nmay conprise Streptococcus

eNiugseNi ae proteins, herein ternmed Streptococcus
pneunoni ae proteins of the invention. Such proteins

may be used as carrier_proteins, or nay be present as
FREEPTP N HES * Sy R 7 SetedSoTV S FOAG T SOGHProl >
gohfugatens and as free proteins. The Streptococcus
pneunoni ae proteins of the invention 18 WO

2007/ 071710 PCT/ EP2006/ 069977 are either surface
otpossehd dAEDAEabbval any sujtaplacarbodiimideemby beusegcl e of t he
pneunpbcoccus, or are proteins which are secreted or

rel eased by the pneunpcoccus. Optionally the proteins
lafsugnmary, teetPeodf RipteinserTEer chemical @iourhiat may bavoargrally used for
SRPIRGONItHES sasdhahuedSrePARhe ghtips B ind@inée B MRink! resii@ad! cooH
sequence nmotif of LXXC éwhere X. is, any amno acid ,
gg_o@)_s’ (fof Wétagcebg] ?,Sri?@glf: @04 fHtayis agid resigve a@q_-,ﬁﬁgﬁu’ps (if accessible)
(Edndistamee b oditang: psiodezi Nns ( CbpX), proteins having a

Type | Signal sequence notif (e.g., Spl0l), proteins
having a LPXTG notif (where X is any am no acid,
@ptignallydipel ragio ofgierp proteimty § @reyBonae sgechapfs is betwagiiseand 5:1;
¥ bR B sthes e aR@bagN)eIn ak @mbBBiehS dheah§orith 87 fhelcbRugaiss, for
¥rote| S, qg i mun Ioglcallg Lunctl na} equi val ent's
Xﬁgp@(# , 8,9 or more of the™conjugates have a ratio of carrier protein to saccharide

that is greater than 1:1, for example 1.1:1, 1.2:1, 1.3:1, 1.4;1, 1.5:1 or 1.6:1.
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10 I n one enbodi nent, the inmmunogeni c conposition of
the invention conprises at least 1 protein selected
wo e@wmoti1eo gr oup consi sting of the Poly Hi stidi mer/Iri0a€069977
famly (PhtX), Choline Binding Protein famly (CbpX),
CopX truncates, LytX famly, LytX truncates, CbpX
truncate-Lyt X truncate Chl merl c proteins (or fusi ons)
neunn 101,

Spl28
B ERbR s SLiehst PO ek Bioniag BB At > Tarlvosted 0'a carrier
profeinog erinker 1B ing CDPAR ehd ERACO Apr exaeple? 16@ nmaf e conjugated to a

;%Bférn%}{?mﬁé 6i'¢RmbiE 40k i pqroorya{a@asd&ﬁ%%% %dtsg&:h as ADH)

(Esingsk @DAP ﬁaﬁﬁpﬁc(@rﬂ@xyﬂbed:@pwet Mheo &t livker is ysed, CDAR myy be used
foYdotfjubétd nﬁélgé‘&hargéﬂg d Mlk@rc Qﬁ@EbXbXﬂ&J H'r@ﬁ %E%s%&'t@%&r‘u&gate the

E‘Fﬂ ot el ns a‘%‘% ysin y),

arts&l% P SR LE Bﬁﬁdarvn%rsedtfﬁ% § ﬁ%ﬁlﬂ@@%ﬁp@ﬂker to the
Erofo sftdr wbith CDAR Maelse @sedto EONUZafetid RikBStoIRd €rtiRfidér om
the group consisting of the Poly 20 Histidine Triad
famly (PhtX), Choline Binding Protein famly (CohpX),
ICtgeReral; theciamampgdniet compfoaition 9f, the yrivinttonumayatapsyris€lapise of each

RN Sl YA CoRPATE | SuPIR0H Faf 3 b a0
Triad) famly conprises proteins PhtA PhtB, PhtD, and
RN embB&imer tﬁ@rmﬂnundgan.e fh%ﬁf%Sé @an' 5@%ebmvéqt.bh pdoﬂﬁrng%ch S

sequence, two donmai ns separ at ed proline-ric
rrr@gm@waeﬁepsgeveaoaharwﬁgt f dPWeOftbﬂ“@Q@ 0 1p2%1§| ®b+10igiWt-wig or 1-

d% ﬁ%ta@éhaﬁ e. nIHQneé?rsr'dOQﬁneW 'Egbsn&r%cchgr;%\érrﬁéy) e BebdnY bt Yifferent

ép col -coi | reglons a conserv N-t'er m nus an
Sﬁ@ﬂsef%g?éﬁ'@@'9§°m€ qa@pYiarrigscharies may begesent #f appse of exactly

g & Ssind baRiRH @Q@cﬂﬁr@destrﬁal 66l prddRRPACY AUSe BF @l&a%'tl&‘%pg In an
have al so been found in other Streptococci

pagdiegnt asaceharigpe frampRIPtMRast 3.018G ARd 18T dpit FﬁoﬂrSC F0d19E) are
;ﬁbienpEanﬁhrgherdo§d1mahm{wtsla@rfhar@esphtnaand bspgeBt of this embodrment

er st.0 at t terns_ Pht
E R0 6 BPOI 6 3+80: g 195 abh B hpit dosedlahnd Heracty
Tt adhilarshdd shanvadcsWe tHe iaBnunogdnit’ edrposidert airer pragent anal dose of
H‘HS{TE % | il‘l ants thereof that have a sequence
#8 PKALS s at Ieast 90%identical to the
referenced proteins. Optionally it is at |east 95%

i, dent. cal 1 9700 i 3 . ,
S o R BRI BESS RN (e 53 of B gven foure o
thapippsestobihednvePianA i s di scl osed in V\D 98/ 18930, and
is also referred to Sp36. As noted above, it is a
protein fromthe polyhistidine triad fam|ly and has
ipran erpbpediment, aj '@‘Fﬁélonﬁ@f the of PrexReriapirapsylas sgpadiarigaseq directly

¢dﬁjtu¥;‘ﬁe@% §ZérQ5rt prat@ﬂ OBtichlaBOothé t@f ﬁéﬂ%ﬁe foﬂthe@@ﬁ&ﬂvonﬁﬁ capsular
not ed ,abov al.So .| el n ro

BEPTREES Riftechy P el PUa,  Ihah ishBtept dhe rajogiycof the
spgular sacoharifles RheBamge @i 6.CT.ds €dori mord@ré 07y Ofkedandhe sarrier

20853 nber of the PhtB
‘?Eéﬂ qu?@ﬁﬁge%%egr ag:éﬂcéwg%@géeoggfde as disclosed

in WD 00/17370. This protein also is fromthe
|N1h1uﬁbgéirfd’t%n{pbm&d1 rﬁ@m:dn}pr@él @trbﬂ&coct‘dfuepﬁewmenrbé plo¥o¥(s, herein

tehnﬂeéi? #twngqco%cdﬁ rog%qr%wae pgoterns of th%re]r?tronQISu%h pX)terns 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 Streptococcus pneumoniae proteins of the invention
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the protein Sp42 disclosed in WO 98/18930. A PhtB
truncate (approxinmately 79kD) is 10 disclosed in

wae9WIGEY5 which is al so considered a nenber PET/EPED06/069977

Pht X famly. PhtE is disclosed in W00/30299 and is
referred to as BVH 3. Were any Pht protein is
referred to herein, it is nmeant that imunogenic

' t.he. rotein can
NG Tl e b BEohd W o o R UE B P lgBbocus. o
arenpralee niviic! ey sesreted or relggsasinby tmehen@mmwbc@m afptidriatly the

%féﬁn%' &t th@lﬁ\)@ﬁt@fneé}@ese‘e‘ateﬁm% %e %h&vﬁn %al@é Asych 7 Proteins

reference fusio oun

k39 dyPe h %@hmsme rp?ﬁé%%&i@.(wherg Xyis any amino acid, e.g., the
ﬂdlﬂ/rﬁdtlﬁlldé‘fﬂaldﬂsﬁ}ﬂlly PRIX) nch@llﬁ@mﬁdlﬁ’g roleiet(CEY)Opriteir having a Type |

DR RS AT (G SRBCE bt MARK Gl s5era g any

4O @YiYl, . g.nBp 12808 130), mnd titxins €€ 0. Pyl bg;arrmmwnmmanese categories

Y LD RO 15 L BREHRBERE Sy 5 8

the stinmulation of the production of |nflannatory

FYIrRkdnitRintnt, n%ﬂnﬁmﬁé’rﬁéf E&sposttibR of m'im&hmc {s@e’?at least 1

beating of cilia on uman respiratory epithe
TR ale et Som (e FOTSRATS RET, Poly RIS Gras fashv gPhiX)

ORdIheE emlalnbsprotah EariCoo v CoStrafches ! Lyd fapig U tsHcBteb SChpX

et oY Bl liPercp s fatsionsh RrempBf P H. Poon. Psan.
Sds SptD1bSptiE, ®pil 2% edd Sp138. , In2d furber okodimént, thehonmanogenic

%Hﬁfd&sﬂ&?%!&rﬁ&gegk oft S%Pes&% S Fg@t@h ‘?ro‘FnQFue 8@(&% %85415%% of the Poly

ore | can ere
distidinenfriadffarmiv (Bhtxy genholine Binding qu!metamﬂv j@bn%) i @pRrinunpates, LytX

faﬂnl)t( h@ytﬁrltruncgﬁg g % RIREBIG WahidR! Rimedit- pr(';feﬂ'fse@r fusuons
55:1184-"118 1987)),. Mtchell et al. (Biochim

meaﬁﬁiygln/&%lvb PSR‘bd:Paéﬁ"ﬁst(@gsﬁbO'ES’HBOfR/IeN?ﬁ%'me”% hegmmunogenic
EINIBsitidB cotrBed 220 Mo)e profeik @slette FbimtRe gfoup lc¥ndiding BEthe Poly

G0 Rt B o FEarmn Prfln SRRl i thap e e

faoilyy (YAO M@:ﬁthlE,prOWrEﬁE@.OW O LO@ES )chimeBu cprotesh (md sfusions),

he art for various toxins.
%F%gﬁﬁ%b egfy 'ﬁé%can be genetically detoxified.
Thus, the |nvent|on enconpasses derivatives of

ﬂwmm@hdm&f%?dﬂﬁl{\é&h&%e%%t% PHtR! PHEE, 2RI eand PhtE The

mut at ed proteins erm"nmutated" is used here
BEIiscFhaCIRTeSCRH % IRNRAER SPRAENEH S5 CRTRNRIPETaESHEY @ Proline-rch

@gﬂhtdnﬁr‘se%raﬁmhﬁﬁnet mads;)rpogu‘mpnﬁomd DMmetaBbr AlbldwRida dirdiing or
usi n ec niques for sit glrecte

W@gté%aecg}" @O%ﬁ&/edoﬁoﬂé lons A WBS%@ oinlts and a heterogeneous
CEFMER2006Y 69D M alicstraine at presweoconst tlastdd Fomolegeusppireteins have

51?% gefezlgsmmﬁi o@epyt?ept&oeeﬂsﬁme@éaﬁapfrpsr@ Janumvnemﬁof the invention,

hat 1t is biologically iInactive
©eiRht PelgimerdheinMentiop & F Wﬁuﬁfd@éﬂ‘i’%St@?ﬁ hepeer. th%‘éEe ter'B? Pht A,
l,mrﬁhh € reldD ROProRMS havilg s¢dve®des alisclofddih @it cntlaﬁﬂiﬁstrbelow as well as
nﬁtura 1%%§%Péﬂ%]§ FPI%'F' ?éjel) HXP % s/ 3%%{' hat%raAg glégc? (90%/ that
lorat lestdi0r4 ideuticaltn dhemsleygricad smtmr@bl @ptboallymaehat alastu%éé identical
& at Reast S¥9 AL ARAIC) -
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Concerning the Choline Binding Protein famly (CbpX),
menbers of that famly were 10 originally identified

wa@soopoeurmmcoccal proteins that could be purifiedr/BR2006/069977

choline-affininty chromatography. Al of the
chol i ne-bi ndi ng proteins are non-coval ently bound to
phosphorylcholine noi eti es of ceII wal |l teichoic acid

& (EBERIPS TR BT Braat BRURB DML 851 mn gp o

totsp3ems rlOéed‘ ahove, yt is a gldtdimirgrh thehmlymeamhe triat! dianailyaid thiethe type
P's %‘n@' RSt (GO, a?ﬁfbnvg;e@ H&%‘é@ in \§B8%dh7185 Car]d 62850 Midired to

general , pr ot el ns CO

%@Wnaﬁs noigs} mve N alsg @rﬁserptﬁédfrcvr@ﬁ@amolyhrségm@rtrsad(fmuy and has
tﬂQ@/p@rll IBXG s@né?rnﬂ:,tlf n@ntB'@&lle(%H WV\:(CP@O/@ﬂ@Saar%QQ%%BY@erred to

$ b| ndi n & mul t1 p

@%@Et ”Otf‘ﬁraf"e fé%% ¥ H%rf%wwnﬁt @Fy%ﬂ@gﬁam %q'yaeﬁ&de as

qugﬂsleu in w@_sooms;e@lpms bnhm} ﬂ@@islfrfbat th@ BolyhiStRlinearnn famgy and has
| n el n a S se ed .

e [ Bkt BEnA el SFe PR b halasdif el Be fent i

the prajeintSp# eil$cloned/‘091ﬂ049ﬂ%;30 P@CRhtBZtﬂmSﬁtsAapd?&pxﬁ‘atew 79kD) is

L
Qﬁ%%le@@ewqo 30@@74@9%@46%#6@)&8 BYH-%i Where ser PthDroteln is referred

tmeﬁ’e/rzikweaﬁ@%t inSmihoGhi¢ fraPnddid SHrgorR I8 Mo Tht SRS can
Eﬁ\{e\g 98/ 3945 ti onal |y the Choline Binding

FO" SYANRIS | BEtasRCe i %'@C'ﬁﬁ’%uw”&ﬁ?@”&qff%@‘%fs’ or fusions
thbreds fronPbmAPhtmén amdeﬂasqnGe td2 PhnorcPrIB G EgH réferériae to PhtDE

j.on co Xtr V\,hereln " CohpX" is
%{% fred” C3bov osgoreﬁ L%%é’? ?%f%ers to CbpX proteins
| acki ng 50% or nore of the ChoI i ne binding region

Iﬁrg.l %IE'IQQ ﬁluhﬁ’un&%l B&lﬁmh B%Il]sltlﬁ]& l&a&)ﬁﬁc &@Horyﬁc)calﬂglcbiﬂﬁement

regi on I Ona

Qqﬂvﬁ’ﬂ@aﬁé‘ﬁ”tﬁea@-’b(ﬂs)etﬁhé\%h%ﬁph&'tkﬁafﬁ%lf‘ﬂﬁ@ 1581389 1846(1696)) The
t@xnﬁ;ﬂ{ﬁdt @f)cr@tfeg tb?%né\hn?&o&cﬁ‘rm ny reféél;éd Hontixs & ;@b@h&@@ under
retaln a re or .

B iuedi srmiah e i 7o, euge hane siBHatth Pabe gieduction of
|(1ﬁ’knrﬁjtdryR8')ok|n_Exady‘p+|Lasanorﬁ10mwﬂes taetiotbitieen b ther iseaii] oRZilia on
I'hu(snvwvrg)s(.pﬁrz (}%Z éalpltheﬁ%t f[‘"ﬁote ﬁb ge@g %g'g?cégrhcgc% a Q/%ﬁ/aﬁ& :I"nsgratlon of
rutrophals. Clihe | Moré obviewt eftect efgmrmumtysn as snthedm ehwldanl@:d! cells,

%mb%\;ég%Oﬁ%T? C (gle&té}})ls BeRYeati | EQ tox?’r5 |t2nlae¥¥% be detoxified (i.e.,

T71 EP2006/ 069977 T famly is
RBrBYia Hea AUgL VaRMoRIOYidast %@n%osag%%ﬁaalﬁ é@r RiplEpioBLbaTore it can be

Adnsihistered e vidb. E@%ﬁsﬁﬂ'an@@lﬁﬁhgoﬁ\ﬁlm é&ﬁwa‘ﬁb@bh@ﬁ\olysm is known

R4l P4 18 ablir BaNLt (pet M Ga #1550 ok Michel

akao\moamd Bidptigs Acia, TONEEP7R2 $1988) aridriviiechell etra) (NIHE 1By40)0 (1990)).

E%H}cég(%r?‘of‘:@ﬂ%%rq%égcg@ %td' quc% elafés f bié{& d&’fordwéhn or

donreiseniettiestrosst s a/t:qreb-wﬁaphqu (WRS4D§1EL5 Jiol B 2005/010258).

é@m rlnytho@@refwn kr)bwﬁoiﬂ”ﬂﬁé SRSolVdrdus BoxiHad AiterMitkBly, ply can be
gen tlcaﬂy detox1 |ede LI‘Xus tag r|F1]ve|¥t|on eyncompasses derivatives of pneumococcal
proteins which may be, for example, mutated proteins. The term “mutated” is used herein
to mean a molecule which has undergone deletion, addition or substitution of one or more

amino acids using well known techniques for site directed mutagenesis or any other
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di sclosed in Ronda et al., Eur J Biochem 164:621-624
(1987). LytB is disclosed in WO 98/18930, and is al so

wo edoenried t ows Sp46. LytC is al so disclosed i nPANDEP2006/069977

98/18930, and is also referred to as Sp91. An

enbodi nent of the invention conprises LytC. 10 Anot her
enbodi nent corrprl ses Lth truncates wherein Lth IS
def i ed ab e, a ncat es

Rkt 0 R wible 78 <GPl aSbiEnch Mg Y afpien may be
ﬂatedosmaﬂhhtylt Bhidlogicatly elantivelverdikt dtith enadmidining its irrhum@enic epitopes,

QNG he Q/Vogafﬁégs&ﬁyﬂf ot &0 n‘?é{‘ﬂ%t%upoﬁw b’é‘i 65 (1999)) and

I nvention co runca runca

WRISREB8E4. prot ei ns (or fu5| ons). 15 Opt| onally this

conpri ses NRLxR2 (or RlxR2) of CbpX and the C-term nal

g‘grtmn (Cerm king the chaoline binding
Hﬁ‘?dng?re@f ltLSﬂ g@d(—:@tqj)d thﬁtythe&@'i‘ nfur rgggltowéqatep or detoxified

saUmeneh bitablFd medicelect edndmterr)t he group consi sting

of CbpA, PbcA, SpsA and PspC. thi onally, it is ChpA.

Optionally, LytX is LytC (also referred to as Sp9l).

Coroeingy the nbledhenBitdingf Proketn fanely e(CbpX ) \neemhbiess of shat fasifyAwere

iﬁqnp W@eﬁﬂﬂﬁ@ %@tsp%ghrﬂgégc MS né lfh% c&ﬁd %\% p*ﬂlhp{d %&g(cﬁo?”gamnlnty

expres as a rtusion protein
maimiﬁw LAt XF jtke [oheliDe- blrwrlgh PrO¢]iRR e tr@nmmﬁerﬁmdbound to

proBAhonfkHohealBoiktR@Wot NedilNGraftl feich5iR a8 28R EmemBRAAe- 88 ciated

transnenbr ane del etion variants thereof have been

paisirpip@ddpyirdyraly. Bephevsiseveratregions inATIACD 9¥Y tigpntire family,
£tﬂabagi1)théafa&t Gaturefos mehpamdms (aisTBRIPERJuende leBthOstc.) can vary. In
varl ave peen

SEREAE R Sirs T B s 54 A0 b R oM Fongprved repest
Bpid@3(RinahdBp R, saprelirgi rob| regiend (R) mnd\@0idh 3 EetOchoBipel @bding region

BTG ARlRR AR TR AE I pet e Bl S0 b Stehrbh. s

upet! iothigcpaljcatiom yhepfett €rheling BIRAIAG Pretain fmily ClfX)” is selected from

tﬁé‘ CameRlingS o tﬁ(ﬂlﬁe FEﬁrQJtlr%' F‘roYlélﬁshaé RehtifR@ lﬁmlb@?/hlﬁﬁi‘l PbcA,
ound to be useful within context of th

$H§3eﬁ§?%n0b%n&bpg e RAGr @bp’&é%g'ﬁﬂ%%egd” é(VCP%FH’iHéﬂ CopD and
P8 ard) dRtloddieini wosooemn. $RACSs idistbéd iirs Wibsrdassed PHTA is

dedegge Moeiverz 2 siguB " Phefy BReAE o FR dies€hoplTioosco
Qwﬂmeale the ChaJmetmrmdlmgslPr@tme #elpg@B® 9B8M.the graup consisting of CbpA,

gAe Zsdcby a Type | signal sequence. Spl33 is
osec!4 ng%o 98/ 06734 (where it has the reference
|f y85992) It 35 is also characterized by a Type |

/ﬁd gﬂ%dlvﬁgﬂ%r}ﬁ@1nv8ﬁ|omo%ggésodﬂﬁagumsmt@/ @@@973 defined
| es of Moraxel @ catarrh grptel n ant %8

TSR THT SN HOF Bl P P 8T AR ZDIAGH TS B hE Choine bincing

regisip €T)i Aptiyndilp sudhotpine isek the@ntiefcholinethirglingedgior). @pt@nally, the

SEYGo Bne L L35 (LB ol 25190 BYHEp of e

tetpm| [hald ogsmessm epme)l] yetTeign &/ I@astmssep% rgglsvrlﬁB@r R2).
@pt?ﬁ@algwtgg%caté AMs) b; re’g ldas nirAeBn Aif:t E&Emples of such
&% {

| nf ect ;.2
AR S BT AT gvstaa?fe%& SRR B epvagas e
HoevérEDeY €ra82Abindiy bMteins lacking a similar chollne binding region are also

contemplated within the scope of this invention.
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( PCT/ EP99/ 03823); OMP85 ( PCT/ EPOQI 01468); |ipo06 (GB
9917977.2): lipol 0 (GB 9918208.1): lipoll (GB

w@®ah38021®) ; |ipol8 (GB 9918038.2); P6 PCT/EP2006/069977

( PCT/ EP99/ 03038) ; D15 10 (PCT/ EP99/03822); Onpl Al
(PCT/ EP99/06781); Hy3 (PCT/EP99/03257); and OnpE.
Exanpl es of non-typeabl e Haenophilus influenzae

| uded
ﬁqbt L&?%mﬁ){qat Egﬁg@géms%% gooéro\(g]rlﬁ Fsso?g{éd |th & lysis.™ The N-
terraip@lromain eemposest ¢holimmekinding dmm@h(@ﬁ@ow\rairtm lryt¥ fambilyidoes not
!Eévls’%llstzéqgg@res fcg?)HQn %’iéabs ?éﬁlﬁ;r e? g aéﬂdof@% f‘ Nfe present

fusi ons ri sing peptide
e PR Ene kK Gy Iqj%ns'sarsae@tlrcc@@w tas Corg TSm0 reneplaat with the
@@Qﬁrﬁnmh87¢%1ﬁﬁﬁl &4k @6Hthihs S chtbiftic? 8RR df Shatl gx protein

TR AT o s T

@ddids26 4l Rondaet aanlurPSBl()M@n94IBQ62‘0634 (19BB). [y Bidistloséd in WO
vent I [

S04 A, FYR)50; RE/P TR kAl SOIRMIBLa Bk o s

gnisfared o @ﬁ $inf Anteshodiotest ofshef invanfion edmmisehievtC.

following conbinations, either as carrier pr oteins or

as free prote| ns or a mxture of the two.

Anodhas | ebadiment Compiisest ybh tyRCaSHo WhPE e il d% d§3medoatfove and

hreﬁ@tensafréfefrs to kLcth pRteMselacking 180 % e mdis @ tRSCE@IhE ibiding region.
esent a

ﬁptg{ngl ynngCh BFOt%r&ﬁ Iﬁc at eggscagp é)mdlrggreglg? T gf arg;im;r gmbodiment
dfrteie ipveat@ commise® CopXrayntate-pyts drntatashinetiarproteins (or fusions).

B@t%'h%whé %?m E‘ns%é Nfli1 &2 Eyr% gl?%ﬁto\ef\’?)hbg ?anéo [rh%y(,qgae@'ﬁiéalip?)étiém (Cterm,

carri
Ipar otaeking the ch@we W%éO'Dﬁiés)eﬁft LeX @ wakyteetenpr ot 8p9i Cterm).

@Bﬁ%nglﬂﬁcwﬂqﬁrse%%tea flofrE@e %Fd?fpedoﬂmstm% ThPA, BUEDI 'SB@A A& PspC.

three FOteI ng 1I's %@ simlar ossibilitie

@Rtioé‘?"y éo'ﬁ‘d?%é't i QR IHXB% is Lift(alge éefﬁ'ES%d 9 ﬁ?tsé@”t o Another
ahmdamemmxm preE’érttEhwbnNRulrsFQPSpﬂlo@tF&@m thicame ragkingr the choline

I anggéJ 'b%-ll apd Bﬁprgﬁgﬁg ﬁ\; Q?Llﬁéfi%teg 'yga;tp i@ti(z %tigrtglh[/? L-ly-/tx is LytC.

NR1XR2 Sp9l Cterm chineric or fusion proteins, PhtA +

\C/IltN éeé:%?é‘to Péall\léﬁd PE’FAN%O I'hgrcéa Ph{hﬁFﬁtx RZB'AB@%% I?saﬁ and

m\smbqangﬁe@tlomar;aﬂg therpgfpmve F@e& pp_scpbeﬂs Q)A\Bepgg_ &Xlﬁgon, Infect

RRAAC1998! Dé@(ﬁ)gbs%2 Rbsifﬁ%nd‘ traﬁ’%&nbr@é yeBMr VariaM&kthereof
xR2 (or Rlx tionally it is

B AP RO ET R AR FRSH407 T Gadiagsppen whrso/saeto
conbi nations such as PhtD + NRIxR2 + Ply, and 35 Pht A

S AR i B, e, 5Tl 15068 P oo o
PETMBRRBAIGIUIBSO Trpteirdeitio shef CadldV plh Ansrolegsietif of & PRAG Dwbere X is
é’mtéaﬁnééc.&)am SFotdif %tr%h Wis clhabl & Sdéﬁhtl@c!cc&@ﬁgéé”@re{em with this

€ vaccl ne conp oslition conpri ses det oxi f
PG PBI5557 U b PRSPt IR B ST S hepPrTipmsandes fyprefore

@hsidade Rendeatpratsines the hietipn. espaps Itt,erw.e rmiscbaecp oW DOE8318930,
our

&% [TIRGAED. 5 SAURCS R0 meETRR00, Pl n wo
%@w@# riwhege itslesctharéferesce # yAS3) fle rsemma_rasterlp&tém riyae | signal
&%595%9%1%@0%6[&@& inl\ﬁésﬁB/(%'?& @@%@i@ﬁégﬁe'réerence # y85992). It

is also characterized by a Type | signal sequence.

22



10

15

20

25

30

35

conjugated to PhtD or fusion protein thereof and the
I mrunogeni ¢ conposition is capable of eliciting an

we@bdogoti7ve i mrune response agai nst PhtD. 10 AnPCT/EP2006/069977

effective i mmune response agai nst PhtD or fusion

protein thereof is nmeasured for exanple by a

protection assay such as that described in exanple 15.

An effective inmune response provides at |east 40%

50% 60% 70% 80% or 90% survival 7 days after

E*aamle§ngé Mprakella baderoraté qgoels soligens. wi@h/erant batintlined in a

I t

aga,g%aéa gsee?écﬁaug%fem%gyg@ c;!)fg%tgggng&ag L&ELHRR106 WO

$7/4517§|11 "r't@f)e?r WO P6(@4681(PMR)) OMr21 Mr/éﬁweraﬁtf@r@ééwpﬂmé?»mo)

LBPALEYE: IEPBAWTS ga/amensmﬁhf@m @/on’e@pww@@ obM 3t SNvE87/32080

ffe
RS o8 PSR o o T i, TR0 PR ancor
B§\2 HE0,9350061 Bhtvensity 68 Orexb gl mmm HZR meemmcpﬂa% PilQ

GRS ARRRISE GFRTRGH ELBUIRARERURES @BoefRr7 2 iboro (o

SRR o4 1 (G BIRSHTR Gl dind 1 EDOIBEEE. 210 AP (BATERSRI03038); D15
@@%@9/03&2%‘ %dﬂﬁ%ﬁtﬂt&%@é@@?) Hr rﬁiﬁ@?@é ?)Ota%eeémpE
sel ecte

Y
%w%ﬁrfggmom—typgablg Hagm’oghl!ugrg;ﬂuqrpz%reénﬁgﬁqs og\jragmems tl'lempf which
detPbe hbiudetbiB.a dofbinakiBfvaddt®, (edfecibilfor 20 pre3éntian & 33%% medla

Briect Ehhefiusion, (s 3titoob o Ship ST Hptrpdrco rgslontBngriusions

cEammnsmg weptides nthérbfesre gég LBN(T) apepﬁdﬂnﬂﬂloﬁenms 58h8464 (OSU) or WO

SEURFLBRIE T SRR CAltel e KBTI BF% RO AR o New

east ‘one neunoni a ar- sacc
arh)l; uTgvaA@mdiooTWB [blias rHsf; dsbnft?n Hifr dowil nHwer Bofv3y Heawd; Hgo D15

M@Ig@,ﬁsz@rpzeg@d'rﬂ ﬁl\r@@ky%i@ an enbodi ment, one of the

conj ugati on chemstries I|s ed belowis used. In an
enbodi nent, the i Mmunogeni c conposition of the

T §Bleing bf ﬂﬁﬂ’ﬁ\feinﬁcﬁﬁmaii aks6 B8 tbe AdTRiallyScorfikRIdTBY @fnbined is meant
%gtgtgul ar sacchari de.co %m%at ed t Pht D or .f usi

BiMMY ISP RIG COMBPRIIOR; Ases 3l o lﬂ‘gt pretels Mo ﬂvrbthe following
GMIBMOmsjenmem as hvarrieo pjotejyat @ dssfrdegiroedn ob almiatack df: tbe two. For

SihoB"h & a3 GBI LOTTHD BSTLFE200R REER ry oe

lgaeéans@arntemmtemﬁs @ bothgnetainp §1ay be #repent aSpffesmte% r@r both may be
p? Bidn} a2 cShridn ar% 2 flee prof@inlor chedmdy B8 bes@nt%s(a‘"ééﬁﬁer préteiAnd a

nmbodi nent |nnuno enic conp osition of

ff?%ﬁtﬁi”dﬂ’"%‘d'?ﬁ)?tf‘%'é% pq&ﬁ%rﬁ 9B 8 Preaiesprofein Gfrcalydieg free protein, or
¢rr¢vmay lb@rpréwnt Aera parpan plrefemawcaml aaercgmbafrew n@teﬁme Where a

fﬁ)ﬁ%@ I rn‘glst onsloﬂ sb séxisg @ inations include,

Bt s TSR SePY b SEvIR% %‘? B %H“t e %{8%??%82 8¢

bt erepnetSignited it i+oNR 32, [Bbtiad NR R eib91@trm icimesir loy fusion
WBeRs] Bit8Adad Ph@th + Sp128, PhiD + PsaA, PhtD + PspA, PhtA + NR1xR2, PhtA +
NR1xR2-Sp91Cterm chimeric or fusion proteins, PhtA + Ply, PhtA + Sp128, PhtA + PsaA,
PhtA + PspA, NR1xR2 + LytC, NR1xR2 + PspA, NR1xR2 + PsaA, NR1xR2 + Sp128,
R1xR2 + LytC, R1xR2 + PspA, R1xR2 + PsaA, R1xR2 + Sp128, R1xR2 + PhtD, R1xR2 +
PhtA. Optionally, NR1xR2 (or R1xR2) is from CbpA or PspC. Optionally it is from CbhpA.
Other combinations include 3 protein combinations such as PhtD + NR1xR2 + Ply, and

PhtA + NR1xR2 + PhtD. In one embodiment, the vaccine composition comprises
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10 use in an elderly popul ation but also for use in
i nfant popul ati ons. Suitable adjuvants include an

wa@bkammiorurme salt such as al um num hydr oxi de gel BCT/EP2006/069977

al um num phosphate or alum but may al so be other
metal salts such as those of cal cium nmagnesium iron
or zinc, or may be an insoluble suspensi on of

@éiéfilf%ﬁ%ehMEI?s?ﬁ gﬁd PRD @5 d'gtemsc"f“ éﬂmhglaérlnyodlment

or ani oni cal erivatize sacc

fﬁél“?ﬁ‘?ﬁ%ﬁ‘?@%ﬁé@ comeﬂspﬁéieavdjﬂad/@n@um@ysapandoﬁauu ¢ PhitDE as free
gelepgt ed to be a preferential inducer of a THL type of
response. Such high levels of Thl-type cytokines tend

to favour the induction of cell nediated inmune
IhespadeRadérn adpgitviaa padsérhtgevbntidbhbﬂosfﬂedﬁbg ininevelehic Qfompos&tlon

ThZT%IIsME ?‘r‘r%u%k#oll’je Spgoﬁvggiggql%e c%és%ﬁapiﬁtaggqérig%gcgﬁwgates containing
gHcshdrdes frorln differérty 5. aneLrdriiet Sep@ypesTWiRein ek lpestsmei sacehatide is
t I

%ﬂ%hgbﬁ%ghtgnﬁzﬂb ﬁf?]télﬂ Sthéa'éélg g}rﬂlj gwlé?nm%%#gni%ﬂ?%éltlo%qs capable

ofr diging Aapifqciive 'munerresmré&@cﬁ@aﬁatrﬁht@ Th2. Hovvever it

is often convenient to consider the famlies of

@/ &kl nes in terns of that dsscrlbed in. murine Ch4 +ve
EETIUVE TR IR5PIASE AJARSITTND 25 Tesiary praiein t06terhiisnneasured  for

@dachpléoby nmproteatidn a§sh9 8Qukh HelthandesbhBed @l bsampk fibepandffective

) f I dif

PERLE Shar L p YL PR G 0 00, B b ity 7 o
after piallBRIEABYN. a Materdiopdusredrainy Giveim hat thp ehallepgosisadsis dieterologous,
tﬂé%‘? é&lbﬁ‘ébﬁWdEE‘ id B toothQI-thnQr}e%fonéé“S?(A i T%t[%P' fdslonzprotem

I nes ' ynphocytes. O her t okl nes oft
*BPﬁeéfctIy associated with the i nduct| on of Thl -type

AIerThHii@eW ea‘ﬁrp@ﬂ&fﬁ% aﬁmuﬁwed%@séu%sbphaﬁ |sTrrfé§Eur§d by USNSA as
Th2-type responses

GECET BT T CRETEHLE AT TSOroNEA WS f) S-PHD g response
dfLatidhst S0, B@blaeo,adp,woantososofswn@frrmm pronote a

predom nantly Thl response include: Mnophosphoryl

lipid A or a derivative thereof (or detoxified lipid A
frar exgrepler thé immsmgefhio compasition cempize b East/08) 4, 5,6, 7, 8, 9 or 10

3B Rt Spid s DAL B8, o BRREIBONE, Finlgp i/ o
fggor@ pivtsimieieeh F@Wemﬁﬁt@pﬁ@tﬁm@ Rk and biZl 344, Sepor ﬁmhpyselected

r@g?éé’ a edqnprEphesH AL B, iOAPHdA 2F W9 158 17F, 18C 19A,
2007/0 710 PCI/EP2006/069977_ A, together with eithe

R Ads 3R ager 69N1Y97Edai0c BN vicRuTAMAERYH AR %rthree of

s?drcbt?ﬁerslﬂTBA Byd P2 ard @pnjadatéto®htD brifusidit grbteimletdoan. | n

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

in the sane particulate structures, allowng for nore

e faii ecibedimed khevigrmunodenicaasnipgsiiincof dmedinventiom cotripriseset énagt one
8l ﬁ%}rémagstcggéu?a? sQ@éﬁ@ncfehéB/r\fhgtaré@tto ?lﬂtﬁ/Pl'—fdsﬁmaﬂ%t@mttﬁer@of via a

further enhance the i munogenicity, of an al um adsor bed
e RrPPTRSCREH, B e ETORBeRtngne by BeaiPnipgatpogEherisuis listed
i 4sEd] . An enhanced systeminvol ves the

conbi nati on of a nonophosphoryl lipid A and a saponin

In an embodiment, the immunogenic composition of the invention comprises at least one
S. pneumoniae capsular saccharide conjugated to PhtD or fusion protein thereof, wherein

the ratio of PhtD to saccharide in the conjugate is between 6:1 and 1:5, 6:1 and 2:1, 6.1
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derivative, particularly the conbination of Q521 and
3D-MPL as disclosed in WO 10 94/00153, or a less

WO e@chogeni ¢ conposition where the QS21 i s quenChER2006/069977

with chol esterol as disclosed in WD 96/ 33739. A
particul arly potent adjuvant fornulation involving
QS21, 3D-MPL and tocopherol in an oil in water

Wﬁ 5110% 1l §n §SCEibge BB, 1V\Q//w95l Fs7§|%Qter lti{c%go(?g contallns a larger

di ment e i nmunogeni ¢’ conposi
@@WQ%@?“@) S@pohd:n, 3. %ﬁ1ﬂ3905éw@21 The
formul ati on may al so conprise an oil in water enul sion
15 and tocopherol (WO 95/17210). Unnethyl ated CpG
I8 GREHIPARIAE "o INEdBRYBPIEHICi cRBROSHAD Of %/'we%mcom@asqs;tnméwmo'ysm

|nnunonDduIatory ollgonucleotldes (V®0226757 and

03507 p eferent ial inducers. of
rc?sdjé?lsseé] ahv n&?%aﬂgah?ralg [ @ XS C?W@'"Bpe%nt'mmunoge"'c
¢ompesitioresrof tHeOnveatidn andlaephaaulqaeumatlssacaemalblh esdpisdl ect ed
fromthe group of netal Salts, oil in water
enul sions, Toll |ike receptors agonist, (in particular
Tihet Vaceinggeoiitae Bigeet inveniipmrinay be aEjyuvanied keartiquiasy pthen irgended for
qulaateldemldopmbm mca%t @r uée RORRNE @pumbhs | Bkiable adjuvants
recept or onist, Toll Iik ceptor agoni st an
|q|gpqe an @gm}lré%éﬁﬁlblsuc@ %‘sgaleglup gjé%g% ,alumnnum phosphate or
amnbbmﬁﬁayom& béetheonetal Salnsu2d] Jafwmsﬁe df RalciuerR MndyBedisrdiron or
wi th the vaccine 0sitions nvention_ar
Bhibrofy SR8 e BPaREPbRic pb p i oFBheoT piiied shpers
catigraitally er raarticly derivstizedisaschaiinels, @polyhiusehazeaesght by

W02/ 09746 - particularly N. nmeningitidis blebs.
Adj uvant properties of blebs can be inproved by

Thetadiuyaitdgs ertgngllyiselgsisH it ersa pretarentiatiajucghofia TH EIXP*P glresponse.
$®hhight VeI O Trﬂzqweae;ttéms%ﬁ@ té @éNerOﬂh@eiH&Jc%rh @ﬂ%emtnedlated
det er gent %%?or i nstanct 0-0 10/ chal %t e F% ?S

BB doTRoRss: tPi BaVEhATGGR: WHE! HGBEVER o rThRdirrs( oyokines tend to
faugun tHeOmBictibrodf e mechl iminuAB 02dpoRsks o the/édjlgﬁnant

properties can al so be i nproved by retaining PorB (and

optionally renmoving PorA) from neni ngococcal bl ebs.
Ray distanstiorppoplet andé Ihedypeainsnin gespopse isetotbapsoluignc it ieality an

| sn.gpgf)ﬁ a%qgnﬁﬂﬂé {Qs%oﬁéer WRiEH! fsedé%t:rltl-e@sasoﬁbln redomlnantly

meni Ngococ or I nstance via
-tht eft prederainatiy sided HQWWZGoapﬁqm@qnwen'AFttt@roﬁ’ﬂﬁ' g, famllles of

/m@ggrf %’i’f?@bf PREdeseiBd iR GniAR: ZHA7HR 7 édi0ciones by Mosmann and
ok Mgt ) Caj e B TH1 A 313 gl dtgtenspatiems
@djyniphdKine isecrétiva teedmsdlﬁerentsfmf:tndriae prdweehtl OfnnuAl Review of
I&%@@w aPJ ”Mg’i‘@he rl%altlna%{ #2 e Be\@p&% Q‘? Fso&na ed Wlth the
mrh@mgcroupthealr\&:a»pem -2 IcvpkldesAbmrT lmdeacyieat | Vdet hmmﬁs often
mcf a&aﬁéa WH#. ﬁk%cﬁjcu&l draan. &gfpleemﬁqm@reseéhs@g Fbé' not produced by

_g osamni d an Oil in water emul sion or
6eHsi $Hebias r'm's1¥ hl@r‘@arast AT 'ﬁdvﬂelfé?Poaa?%%@ﬁS%ﬁt%W'Wat?e [gcretion
¢f3|e41 W] -6, hLe1@08UQﬁalet acmn@nff@steh@ wn.dw;ﬁemb@rb p@déminantly Th1

st H’élﬂ’ 'DorhSiaavR Kot 4 SRRNT e diEhaned igd A
meral st— i se@arfor cirstancan VdgQa0(isd07788), a favliduldrly k e3-de-O-acylated

P iy Ao % donflosy 0080 1

comblnatlon of monophosphoryl lipid A, optionally 3-de-O-acylated monophosphoryl lipid
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conprises two or nore adjuvants fromthe above |ist.
In particular the conbinations optionally contain a

waeapenirmiqin particular 21) adjuvant and/ or BCTEP1006/069977

i ke receptor 9 agonist such as a CpG cont ai ni ng
I mmunosti mul atory ol i gonucl eoti de. Ot her conbi nations
conprise a saponin (in partl cular QS21) and a Tol |

S5 SC Fhe SOy B FORIRA BB or g
hydsaxgsie ion ag ioit-in-watert eulbian. I@@ml) camUmatlo'ﬁs),I antigerkend 3D-MPL are
oﬁfa%tdorn the! gwgaﬁg&%eaém%re%' ‘%Méwuﬂéa LI&O%F@ Bkd@nt delivery of

osphate. In an
%‘B‘ﬁﬁ”"ﬁéﬂ@ dﬁ@U@QSt'@UamS'QF@S @Q@es( E@WGOSI@WD t9a183fBMPL is Zple to
RitheriRh ke ﬂﬂ%ﬂn@ %@HFPEI'U&Leﬂﬁor%Qj Wbeﬁ'ﬁﬂwo%gjet EMPaccine
a %7121298 WO 98/ 56 Bgﬂg L fornulated wt

& IESPQB@I‘J’S‘IJ 9 454 BI) In an enbodi rrent
adj uvant systens conpri se a conbi nat| on of 3 D I\/PL ,

21 and nucl de as r' bed. i .
ARG R Pl R B o ma PRt S\ ypor a pponin
degivativEolpbrticulirly thec e@nwnat@ﬂfuﬂ) Q821 i agendb-Mitt Berdiddogedirin WO
m"é Uor Sé"q afela@toéérﬁé dcof%ﬁoﬁtrdnv%bﬁée I‘%ar S!ZCI u|saﬁbé/nched with

nonophos artic
oige F%tagdd'fﬁﬁ%ﬁh@%gr%ﬁﬁqm%l YA A ——
invohdvpakab! 3- Inperah@t@égmm shionen Rkt @Siu%%'nsls dBddribed in WO
@l‘ﬁ?’ ﬁa and pr |brrﬁ KI‘-h T*I‘ﬁ’r omotes CD4+ T ﬁq?t

&8 Sé% P tCRAMER 6 P?Qeﬁﬁem%lgon a "Q{‘é}l\y Fmprises a
aponitoettch ragClos dB2Y The fdrinelanaet haydasdiécrries edloil in walkr 2mulsion

e P B 5 Sy P o
L1508).  nd arptharb othimueamodulator C@I@pwﬁoﬁldﬂ% ONOPRAE757  and
\R/b%§ 2% BMEIdd BQfe%ﬁéﬂ mdla@érg bfd ?ngé}p?ﬁ@lanb %ré@tﬁﬁble ;]oarltuse in

partlcle has a particle size suc
Ihﬁpf?éwtwé’eﬁqoé‘rl I e f| I tered through a 0.22mfilter. 35
Such pr eparations are described i n I nt er nati onal

at e lica [ 21 27 WD ,200Q07/071710
R AR08 059 ho%, SRS LOel Py &6 TG e o 11 water
an@sibso il H{wretémmrgfagomlﬂ tre parti€Ulat T Oike sdceptionlagdnistgToll like
n . .
%gépéor :9 éﬁ El'gﬁj dIEe rec%@{ ﬁFsgogns gcllg(re] orc)a/(fegtor t7e 9%1_13(5,61(':%“ like
neosdterd am]usuar@ -Tol like receptor @ agonist), saponins or combinations thereof.

phosphono- p- Dgl ucopyranosyl ]-2-[ (R)-3-hydroxytetradec
ranosyl di hydrogen phosphate),

noyl am no I ucogy
/(Iq/\&g\@pg_mg &N ow AW”DI.*D ¥agcing cRynpositions of the invention are’bleb or
ouder rﬁén%rar@\%%ﬁ:wyﬂléi’é‘%hﬁrbmdﬁﬁmﬂ@gbt&mb@@t]enﬁ-sﬁ%ﬂﬁs BudhZa-those

3048 RO 48 oy e, BPBBBLS Db Aupentorpperes,ofplebs
¢anyiolr ogEoedpho saidisiog LOSVWIIBEligdsactddBd) anits W06/ (646 through
gx d’%ﬂeoéglggw %n@ﬁtré@% of 95% er?i [{of F?))stanct 0-0.1% deos))(ycholate]) LOS

oxytetradecano m noj - 4- oxo- 5-a

RS SRRy CoRYRLER aecReRbloyaraTHENG [idelns diegamcas g WWO02I00746.
Adjud&ﬁﬂb@g@rﬂ@ﬁbﬂﬁﬁﬁatlﬂ iffrdved bgreaMieXRaBataAd opldally removing

IgorA Pg'r%meningococcal blebs. Adjuvant properties can also be improved by truncating
the outer core saccharide structure of LOS on meningococcal blebs — for instance via the
IgtB(-) mutation discussed in WO2004/014417. Alternatively, the aforementioned LOS
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15 O her TLR4 |igands which may be used are al kyl
A ucosam ni de phosphates (AGPs) such as those
wale@chosed i n W9850399 or US6303347 ( pr ocesserCT/BP2006/069977
preparation of AGPs are also disclosed), or
pharmaceutically acceptable salts of AGPs as discl osed
in US6764840. Sonme AGPs are TLR4 agoni sts, and sone
t 0 to
FE\B{% S]:I%a %glgﬁnf) aﬁdﬁnﬁg{%ég{rﬁn c%ﬁ gé? ﬁ%la u§% as Al adjuvant
lnrthe_tctmwppslu@mqfthenwnhqmn is Quil Aandits
?Ierl V?thl vgs. t hQJAIrr:s Alis ;a saponi In pr egar ation i scl\)/Ibiat ed
romthe Sou rican tree ilaja Saponaria i na
Addthra gdiryand whirbsBay be ¢ises WH'a% gorjataqsm'ogmpf tetinvantign pay be
%c@i&ﬂfﬂdth@tgr&lp a'stc;n%7‘ﬁp|35\ &r @R ahve tﬁéibé’fVé‘rnﬁﬁnunostlmulatory
ant e V| r us%osrﬁschun

44,
@B?n Ezg}lée\/e?n %kyiJ @éq.oF?rﬁlm 623 gque gupp |pea/ater emulsion or
danagrrsiorisstherb of QA ﬂudﬁerhﬂ}ﬂ&arh%mhlnml betused jth HH@L(ﬁmpb‘snﬁdhs fo the

|F1\?etn%rp is ée‘g'leVaY% I‘i a&%rhtl)&naglérbw F\ g%glg%@&ag%( | Fn ﬁpPOdlment the

assocl ate or e
Qraatisl a(isi likg wcemorkagonint inpadisFiasardagQARL Yt a T8 Iiké réceptor 2, 3,
at yralg %ﬁl%@bé'hwqt?ﬁ b¥r%nge§rr(9§§1 t h‘?arb@ﬁ‘llﬁod%erg"{hlelﬁ@?ntssystem

saponarla i na which | nduces CD8+ CytOtOXIC S
qamiprisgsswo qmmorgpagieyants f5eMe the BPYEdist ndhParttigigrathe combinations
@fﬂbhéﬂ?@)ﬁntbﬂ%’@é‘;ﬁﬁmﬁlm phrficidarS@dia |aBJul/efhttah@/oﬁ§nltoﬂ>1ﬂ<e @éceptor 9

ent on. Part t
285! 1 85 AT SOV TBT AR ER = o LG e FPgbinatons
donerise raveaponian(in patisdarf Q82| atdi anTs;llfllketrbmptccm]agomﬁ such as

r?é@&ﬁ%s&éé&?%g’%\?%? ts 3 Egac% gnderl}§at|v% 5 fn BE_ BAL sa?gnin (in

I hven ara e for
pericelar €8521riaodda T8 I\h@ @g@wroﬂmami Sley] EPZ@O@M(%@maminide
[gﬂog&{altées (optionally with bile salts) or may be in the
formof |ISCOM matrices (EP O 109 942 131) , |iposones
or related colloidal structures such as wormlike or

lhiaAGmbolifhentrabijuidiRy 4re coMBRLENe Sf SD-MALRIndi@$d1aEeroesl 1 948 51)

S Bl SR A L SSANTER, 0 g, o

ML fenmdleﬁedJWm( biver excaerpl(EP @58 SAEB 5. EEdnldﬁﬂdm)menTm}iJuvant
b d h

g}@{%ﬂ]@ 'F”E‘é( a ﬁon%ﬁr?a?gﬁ 2‘ grD\g?lliLm %{?ﬁ}t OSW ﬁgt(\l;@&lg&lde as

mm@zmw%@@ﬁmwswswm saponin is presented in the

formof a |iposone, ISCOMor an oil in vvater
emul sion. 10 An enhanced s%st em i nvol ves

IR RISTIORETMSA e agUraRh 5 [l ke Faperter (JLR) N'md " eRliopaly an@gonist

§dcﬁjoa_@ aA\%ipiélmdd@l\éﬁ&oﬂiﬁrfbu%%[n\(@fobfv&ph%rﬂrItpldebU%rd_wcyre{/%ﬂlcularly 3
onbi nati on i scl osed in

é‘?ﬁ%'ﬁnfgér,w"BPhoﬁhﬁ%ﬁ'g'd?ééﬁ 5&43#0 conposi tion where the

@21 is gquenched wth chol esterol as disclosed in WO

96/ 3{#?% aea.@aetﬁ&#'Gwogww.ﬁ@tslﬁ%.ya@%nh fAQﬁéFk“a b Wimarily

i nvol ving toco er ol
OTPE. Qb+ ol Foepansametii an EFNRE (T Sraly e di (Apebe pipduced

AELRAPG 1 2HeOmethBdDHiscIHE ofliGBEN D20 D1 ANOKEHiIgERiiCis a mixture of 3-
deacylated monophosphoryl lipid A with 3, 4, 5 or 6 acylated chains. In an embodiment,
the compositions of the present invention small particle 3 D- MPL is used. Small particle
3 D -MPL has a particle size such that it may be sterile-filtered through a 0.22um filter.
Such preparations are described in International Patent Application No. WO 94/21292.
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conposition additionally conprises a saponin, which
may be QS21. | mmunostinul atory ol i gonucl eotides or any

w@eden7ifod | -1i ke receptor (TLR) 9 agoni st nay PEI/BEP200€069977

used. The oligonucl eotides for use in adjuvants or
vacci nes of the present 20 invention are optionally
CpG cont ai ning ol i gonucl eoti des, optionally contalnlng

% asetQEd éxgve%'o?yp?onatn% gr? V\{Cr%oqndqtgc%ug tg%gmﬁozf %gon|s¥s |ncIud|ng but

mﬂ@mé@ibdes A CpG nDtlf is a Cytosine nucleotide
foll owed by a Guani ne nucl eotide. The CpG
ollgonucleotldes of the present i nvention are

PWrtal |y deoseprubioddidrenys2-(Rh3-dedecanmytsdytatsntieaneylaminol-4-o-

wusgrﬁda\arat@-@tub@i@ranesw]t@[(ﬁj 3. am&@te@@aéc@ﬁoysaﬁmno] -g-D-
phosphor odi t hi oat e, @? sphor ot hi oat € bond,

@P?W&’@@?ﬁyﬂmgﬁ?ﬁ%‘tﬂh@%@l‘e a{WéP HO26) nt er nucl eot i de

bonds are wthin the scope of the invention. Al so

C t cope o nvention are
Qe 8 b M R rRPhsl ot P Uar Pl Pror A AR HR
Mydnmdmtrﬁadecapothooldg:anﬁh‘m)sw;jrmﬂrs(dxaycﬂogenophosphate) (WO099

Woelo) j or phosphorodithi oate are descri bed
@%&%égpggQQQQggf)U85,278,302 and W95/ 26204. 30
Exanpl es of oligonucl eoti des have the foll ow ng

8 %WWﬁc pPh&s eiﬂi‘iegi(?(z d&@&ééﬁ@ﬂ&ﬂetra@@%&@yﬂ |ir(10] -4-oxo-5-aza-9-

hor ot hi oat e nodi nt er nucl eot |
tPgEtrdeyangyaminoldeoen-ANe-dbs TT@“@T@@N@@OFWE\“%GW (6-
érﬁﬁ@ﬁexargaim O0FEEAZD NO 2): TCT CCC AGC GTG CGC CAT
(CpG 1758) 35 OLIGO 3(SEQ I D NG 3): ACC GAT GAC GIC
GCC GGI GAC GGC ACC ACG 29 WO 2007/071710
EGE HRR0QaN @50 maydbd ($addird SEQGIUBOMBHAM pH'(ﬁ@ﬁTEQ(AT;'PE such

TSl gl S B AR ke et ot DL

N 6JisclopaB, ACGPIaMaTEBCERGaGE8ptaBieC saity @@5&’56?8 Bdisclosed in
056 BB, 'é’(ﬁnecﬂébg) BﬂegﬂWCJgsﬂgtEdﬁrﬁ TR FOFDRA §rﬂaér§ﬁ%ts Both are

sequences above in hey have | nconsequen
hayabt fodieusetul %ﬁﬁﬂlltvia@tﬁs ther eto. The CpG

ol i gonucl eotides utilised in the present invention may

gri‘%s ﬂ%rﬁ@é@sﬁ%&laﬁ%@gg% m%%%g%ﬁﬁwvlor? éSIJgH” %\ and |ts derlvatlves
Qlii 4@Na ehpoini m‘e;Sar:ﬁHmyi |:*.matayindsrhﬁm g@th Atneli¢zpi treg Quilaja Saponarla
ﬂgﬁn%n? gevgassﬁ/rft dees% lbze%ras haw g L?\/th“é’c%% twaﬁalp%%%’] P al. in 1974

1 on or
@sarosingadjuvants'c dwndhivn atrumgwamte yirbsSerseinaybolt 44, Spinegesi Yerlag,

BRS ©205- zsige psméd%ag ot SF 8 Rm‘abé’ﬁﬁénl 1¥olat€@HPH'P§@§vhﬂ:h retain

nmet abol 1 sabl e neanin

FegvaploaGtivypyithogl the ,t@l%ppsq@mﬁwqr'hcmlt ,ﬁéElg,Ot 362 278), for example

dvst ab@bssawfl@ Khagn Ee cmgfana @\;a;s_dsbm RG ﬂélaﬂalg-:laﬁorﬁlﬁ derived from
ornme L t abol | sni rl and' - -

P ot SRt e e iR ooy B BRHARRE TCaip Ay T

&Bs nd a predominant 1gG2a antibody response and is a saponin in the context of the

present invention.

Particular formulations of QS21 have been described which are an embodiment fo the

invention, these formulations further comprise a sterol (W096/33739). The saponins

forming part of the present invention may be separate in the form of micelles, mixed
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edition (1974)). The oil may be any vegetable oil
fish, oil, animal or synthetic oil, which is not

w0 eo707t700 t he reci pient and is capabl e of bei NBCT/EP2006/069977

transforned by netabolism Nuts, seeds, and grains

are conmmon sources of vegetable oils. Synthetic oils

are also part of this invention and can include
@%Eﬁeg:gg(gb@bg% agé ,r(]agsték@ % 141% %5% I'lléea ?’orr’ﬁ| %%K/I)maﬂnces (EP 0 109
o IEé)(arﬂmOhgmeSZ 06, releted Acallgidal? strusturesc escthes aeore)-ikes oraring-like
M[]Fﬁl%ﬁkf %Brﬁb“le%s oMM rﬁ@lak&ﬁé %HU&uHeE Jnérl%elﬁﬁaﬂﬁéq #o‘?r?ﬁmhf%d with

lver
ghofestep aag “g'ér ﬁﬁ 'authe ferincef a@r%lrfndvater aaRisigre Hert exaamf asin WO

ga117i1b). fle 448pBnihd) i 1S bevvBiatet OMth a FARLAIEBAL, IBick as aluminium

tabolls ble oi of the fact that it is an
HS{%{W&P "R p%%gxatﬁ,‘/&éf%(ﬁgéﬁ’ )s of chol esterol
Opfizinally, thedexonid Bf fredethted inthe ferrh b a NEosBmEI)SCCID o OE Bl B water

fuben vitamn E) are also often used in oil emulsions
adj Uvant s (EP 0 382 271 131; US5667784; WD 95/17210).

Tocols used in the oil ermulsions (optionally oil in
f i by -
AREfancey Y %‘rrPuﬂ%lvé% find gcgnsz.ﬁalf.sgtff 8 FhofBhoBShohf i LoP fetoxitie

Ipigl Abancip #Beani dpriative. padisiarty Bp cemginalistaf GRATI gnd ID-MPL as
Gdvet Sih NG 02B4/B01H3Sidh | £lless OleadByectitd Lo sitkn | Wisese tth@ruslm is

m cron i [ ter. Alterpat e tocols

et SoBRTeit s dfosbobd Bkl ghe A BTy PR PHencrdvan

phmadatioofinvaivingi tbceherol withn or EKtaiup RS2 1 @hdfbr BD-MPtLinSdrosisin water
Yy ed i\ n~C ti a

Hhg0n TEeGndsantn Wior 8RB, I e 3riodGel g Hfunogenic

ehoenositioreaddilionsity. coRQrisAS a2xaEFT I WhRhnay®E E$21006/ 069977

Gl in water enul sion adjuvants per se have been

suggested to be useful as adjuvant conp05|t|ons (E

lyggingatispylatory| aligonusieplideaor A% OEF‘PF &Pl-ikefegpios T §9‘Eﬂ4r5§ may

A881 bot lxed. Tﬁ@bl.g@uag@nb§ fhravee PeedudasCcor g?/&ggifi the present

ad ts f
SeR gt oninalhy E5b a5 dns, atopdeaien TPy ST GiNg o or
marealilneeotide deG ardtibedparated by s least toreej optionallyetidast sixer more

tPalect A G nei R tyieg R g d o Sl Gl fyqddyge. e

GG ctiggrpicieptisies @nthe Siresent inyentionsare itypigstly deexndgleatides In an
SrRSRARRH: ahb nlgte?rﬂﬁ%l)ﬁ)e §rP Py ALY Rt & ?Hgsphorodlthloate or a

conpositions of the present invention.

RhesefeAretaingte hane. 8“’1“%’?719!“%?%[%"'??‘% an, gihgh FRerpyglediile bonds are

WNEHIre EheCdBab & lop fie) m‘/emn&mewSaqmmdeaaﬁtmrameeswd:@ bf }h@rln\felﬂﬁcbh are
er.o

s TWEEN, 80 and/ or sterol, such a I
Botemie. SHo. S1eleIPRaRC G B7aRRI y MRS 1 1ot poucing
mospreirghipate arliperiusiestides omphedpbdrioditiidats areoaestribedan @lS5,666,153,

§$§E7@§)23é]1u %Bz?gual ene or a tocopherol such as

tocophero and optionally both squal ene and
alpha tocopherol) and optionally an 15 emulsifier (or
Ewnfp%ét@rﬁllbor&mébtl@% hEwe &k ﬁﬂomﬁg sé@leftes( ¥h@.sequences optionally
ccorr]1 alin r%o%;r)r%lrgthlgatg modsﬁed m?ernucleok (.llje Ianages
OLIGO 1(SEQ ID NO:1): TCCATG ACG TTC CTG ACG TT (CpG 1826)
OLIGO 2 (SEQ ID NO:2): TCT CCC AGC GTG CGC CAT (CpG 1758)

OLIGO 3(SEQ ID NO:3): ACC GAT GAC GTC GCC GGT GAC GGC ACC ACG
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The nethod of producing oil in water emulsions is well
known to the man skilled in the art. Comonly, the

woredohodi7enpri ses m xi ng the tocol - cont ai ni ng BCT/Epilvas@9977

wth a surfactant such as a PBS/ TWEENSOTM sol uti on,
fol |l owed by honpgeni sation using a honogeni zer, it 20
woul d be clear to a man skilled in the art that a

BEiders (SR &lan q%a?ie%ﬁr'égrbcf%ﬁ ﬁgtg‘ﬁgﬁ@%gg)gh a

syrlng needl e sui t
QhIEQ 5 (ﬁﬂQjWE’ﬂO@D TAG UG 4CCHI LTS ATGFQT i@ H6B) cat i on

BL1eee6 SEQIDNE P Y ﬁcéer&T(TMlsléég'\ééé eldcus gécp‘cg 5456)

machi ne, maxi mum of 50 passes, peri
m nut es at nmaxi mum pressure i nput of 6 bar (output

RiEePERivE €pof ol@bﬂlﬂeoﬁ&@ A&y ¢om bpgﬁﬁél't% E&ué%lﬁlta%gvebbﬁ trgtethey have
man s roduce snmaller or |arger
Jeihshiseni el oeattians hetelpr :

tatl on coul d be achi eved
The Cpdudigoraicestines i utitet! dh |trm1pr@z®émrm@hm e b%@ﬂhémrﬁy any

S loaRult i 9 t|| ap ti Wwas
@élﬁgé;vkegﬁ i Qﬁé 1 drt?pl ety oef SE ﬁe %ﬁ’?@g %etnéemy’ such
oligonuslegtides mamse/nthemdmtltmg anJt@nate@them fier
shoul d be in an aqueous carrier. The aqueous carrier
may be, for examp hosphate buffered saline. 30 The
B?ezaéwyﬁnttrﬂ%v ks an talrla pf@%( §MHISIOR Q" WRY RPTAPTISRENS! {bvateppmulsion in

tdmnbvitien WRALAtBeroA @ahts. OPhé @meﬁhtaye Iofe$r$e bhhan@loik dys@RPBptionally

Frees PobBEshARER, Pla Pesna i Y sRGRAEARS i el gpown in

thecaro ptMejata:Ihk@bls chrs tbandefiaéd \as 1'56ing Ofpanie rof shirgneaesformed by

. : . y
AU P05 SR JASR D, Y o TEMES o

@mwmgmvae Toe loil ehawy pe @ﬂSVQWTabl@rﬂﬂeﬂShshlb @highaber samthhilqpllc Which is
rot tolfe 8 %?é&r? ér?t]agd P%&ﬁ@@%f @Q%%Zfzrmefdaﬂgﬁé\tabohsm Nuts, seeds,

opt i onal nor e Y% and optionally nore than 95%

id 9RiEs @uffr CRIPHpD éP‘éfC?fyOf YrgRBele Ape SM‘thﬁ igy olfsh@re cRbyq prsk of this
iBvehlion @ﬁ@%&n |rﬁlﬁle&f6ﬁiﬂﬁr§all9favbﬂ&ﬂé? BITEPSUTR HsSNROBEE®! aridNothers.

I f th '
LR | G 5 AR ol AL Sy s o
Ur3%tucatéd @m/hntrhrs fowtdah latgseuantties it pharls-iveh ot sang Gu blwe ngyantities

@%ﬂve}"@?@hg&%@ﬁﬂ%&) sur n20|lt Qndlg)e%’s? ﬁ!i %ha% 5|quro@4éeiﬁ ern? |nvent|on

actant, such as pol yoxyeth
Spielsine ds a meiabellsakie il tmowmamat the faplethplttiie aofmf@tnnedlate m the

6.§sy9the§geﬁéh%ré§9em| NGOl ind&, 9o Bait RCORAEHXehg). s equal or
l'ess than 1 as this provides a nore stable erruIS| on.

An emul sifier, such as Tween80O or Span 85 may al so be
THceR]BY. danth E)ea/relms@foftaboséd ith %l ewlsmmdma&ﬂs;(ﬂn 0 BBY 271 B1;

OSeret (e AT 2abr EacoBoimeRis 1 B Siguiiogs fostBEAl o in water

dmasipise of the invenlicn ay by Btrrenisted rae ddessibed neldP 0r38AR71 B1, in that

Q/thoélma g@d%g/n o éase Ié{}@me@%&%ﬁé@ a&mp@gng'aﬁc RSfier, of

Sl on a on squal ene,

%ﬂ’ﬁ'ﬁna"wﬁil\rhsa 1 g imdiapetesr n%! e5ative! i t?‘PPéS may be used in
domBiIAGH vkl laAdther SISBOLfoRN A bil BRstFE anWL@nuubranExamples of ail

?erﬁigggr:;ﬁ/nem%q rg%y &gk?s i goem métBP{e% herIbcoﬁ aree cang:rl Y rI]1terePnf such as

the metabolisable oils described above.
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15 additionally conprise further imunostinulants,
such as LPS or derivatives thereof, and/or saponins.

wax@mpteso of further inmunostimul ants are descPCbEP2006/069977

herein and in "Vaccine Design - The Subunit and
Adj uvant Approach" 1995, Pharmaceuti cal
Bi ot echnol ogy, Volune 6, Eds. Powell, MF., and

O Yy e AW B 55 e 800 00 B
¢amaeaitign(ES € GRPEYBR). afve cantinativnsgoftadl i hreaten amngsiorisoand other
£Q0Prd §ﬁts%a%@p6€%hndés€n&d @%amvmglf&f & inkEwWo 95/17 10, WO

der| vat i ve é g VPL) sion descri
R4 WIR i98HZPES; \O(Pt ﬁ%ﬂ%ﬂbr éPth%reOIQ e”@ﬁtﬂ”e@‘il'é‘fa@’rs) have been
fddiidddonethlag vidie in ail bm@Biehs (L85 42214 09rFR bl 480 @isb BZE and water in

ter enul si.o an or I c
bl PR 20500 BB eE B Gfot o e
wslemsr(m\/\mmm% ks iirenrpoeatisg &rcoks) @Nfdrna adjapamitd andae@npositions of
WD 99/ 12565. Typi cal ly for human
tqgﬁl ﬁ%@?&gbﬁgn the saponin (e.g. Q@21) and/or LPS
derivative (e.g. 3D-MPL) will be present in a hunan

Iﬂ%%rr%dnh’f@ﬁy ﬂ%@n&ls‘?&f’(ﬂﬂ%s&dn@@ oi'l m & ernﬁlms Rbthdi&omprises
such as -100 0g per dose.

200g,
W‘H%ﬂ'qr?“?'h%“ U‘VEE@ |a§¢ferna %terot%h.aéﬁm'ﬁtere'r | in water
18 Narh SEneidtinnt, | the osI emBiRioh ! @Rtichallyp oll(avart ablidish) bddnprises a

il, [ ly it wll i f 2.t 0%
SrtanRle: Pisuk.o bl sBREE SEABHEPLE SRATTPLHeD o5 abhs
tboophdsd ((amat ioptiadally bothd squakite emdilatphfi erophepl)i emhldptionally an
Br 6 pARIKAAEN S SRR, Alera TP UERHED): may aiso be
ipgludegnal | y the rati o of squal ene: al pha tocopher ol is

ﬁ%ﬁéthédaof%odueﬁg on rmatér éAsuldidhs s REIPRHOAR To fhe Wneskl?ﬁéd n the art.
st abl e emul si on. Sorbitan triol eate

brmpprsdhg mgthod CP'@B%‘JIES(B‘?'X' Hheqlerob spntainngpl pisse MR E7 ]_a78f(5factant
MEEQMWEBQWM sbll]tldnh&JM@ﬂﬁd 8/ HoRBgeisidioh Dsihd @ homogenizer, it

: , | hat
YR B% RESGEmRE TELTEOaTE PO A QAL RUE TG R appis o mixure
ipicestorough ravamingeneedid Wobldriehsuitablerfoahemegenistngbsrhaliserlymes of
Ifqgrd %%l ﬁe%"rlg'.lfsﬁflcgta;ﬂﬁl p?ﬂa?eb?(nsiﬁ&dﬁl&@%r?ﬂq fos MR:FdﬂU@cQ Bhachine,

capry I'c acl merc entry
madoym of P rersaspfas aTREried ¥ ¢l MiAutes aVﬂ‘@F'@”ﬁhMﬁ?%'”ﬁH‘dOfaﬁ bar
%Q@Qﬁbr@sww avGk I8¥0 @3t Be aBSH I BH thd tnah Skifdd in the art to

enefit to also include a sterol optlonall
g%/\gd %e achieved by

REAHCE N 9 lpeget MAuPet %?@P'P'B’r‘r JQ tApRiatgn

nbetdwch éxpennematudnh@nt;m%uab trhesmbs@ém@ttloﬂthb letﬁﬂdn&llm until a

This | eads t st of e,

PR e g e hET D aroRee ¢ SRR, acci nat i on,

lareah @l is ovaten @iiutsioni the ilrrnd eqrudaifter sbauldsee imar awusauncarriesf The

;s 1BotES el ARY bk meﬁswaﬁaie b§HiedY find. MProved | FN-y
production. Accordi ng the adjuvant system of the

pr esent invention typical I y conprises a ratio of

met ahlhleléiﬁobfem@l dil: rapletsi foudviwiini the tshedler eingre wafer 20€ision are

efatgides bt BiebEh g BGE L plbaRARaD 20 8 m, Gptoany

UDtantjally around 30- 500nm |n diameter, and optionally substantially. 150-500nm in

diameter, and in particular about 150 nm in diameter as measured by photon correlation

spectroscopy. In this regard, 80% of the oil droplets by number should be within the
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optionally 20:1 to 100:1, or substantially 48:1, this
vacci ne retains the beneficial adjuvant properties of

wa@bdo7of17tdhe conponents, with a nuch reduced  PCT/EP2006/069977

reactogenicity profile. 15 Accordingly, sone
enbodi nents have a ratio of squal ene: @821 (ww) in the
range of 1:1 to 250:1, or 20:1 to 200:1, or 20: 1 to

%ggeés}’op@ rngﬁ fs) @FT %blg d8 %o]noﬁ?q:?t onq%ﬁny g%/ﬁtotf ‘j'ie %{I droplets by

nuotien agf withinptbe definet size karass dés amobrtd ohtbe eomponEht present in the

ﬁf‘%&‘féu&% O?Yiﬁt;ﬁ&%nplhvénlhgn Qrfe%ammwygmtth&% gﬂ@&i AR 5Y%09% or 2

ave
todlftreci! (efpthe éatalidpse Yq41-én€6| such ep pruslensi &rtéiswmnlnresget framt2te 10%

:§|§ma9@3c$&%rélo andGrofP@.3N18 39T sdrfaihil Z0e® UANMBIydRyethylene sorbitan
di amF articul ar CEVMQOt ent ad uvant fornmul ation

'(‘P’Eﬁ" eﬁi‘Fec @FH'P ally Shaseia e Wi %qHa'A'l“?ﬂd@C‘?' -9 higcopherol) is equal or
lesaMha0 gesitits PRVEOS bt Stable dritdsidn vANémasiier] Su¢ala¢Eveanso or

0 an L rivative (e.qg. 3D ML
%;%31 géﬁ gy, alg?m pre%}én eat Pgau%l aetl),]OéJ?‘]:?{od Arﬁ ps‘;?gle cases it Pnay be
adyguipgrnus fthat theayacayids of thn PreseRtinentioreit firthersconeca sthigtiser.
in WD 95/17210 or in WD 99/12565 (in particular 25
adj uvant fornulation 11 in Exanple 2, Table 1)

ExanRiRsey etuisoNTRRIEMSA1B Meswrideh i1 W 9P ER10dBE 9%&1246 rand WO

églﬁ%sriﬁémdnskl&éj%ﬁ@%%né’&;uxféﬁé bas%HCJh @&uahéﬂeql&! tHPébh%ﬂ and
Resi ﬁw nod are known TLR7 "agoni sts. 8%6 strand

ENSO, %nt'%a"af%wakﬁﬁdﬂth%'mm%@stm% 2hwém§DaMIL
mﬁﬂnu 4h B’ﬂnﬁ@)lmemﬂﬂéﬁbr&{éﬁbin@erﬁbh anﬁegb;mnﬁbﬂtr@nmv&mby may

BRSO e ko T pertinleey <ugh s EET dEg besrtngreot
&hdégy craperiss. EEarNﬁlEs iof fuathere anqolostirodlargs BtdRdesgjberd sérein and in
%E& r‘T‘Jo DegFﬁ LS TRE §?§Uml Sn(PfA(@UVE” s %%%@hSthg h%har&naceutlcal

enlc COHpOSI Ion may an ant|i
B'ﬁi«m ynvielame 6, 35ls aBewslh MF. oﬁtwb NewmgnaM.saPlenum Press, New

PorkBhLsHRASEH ovRBC4BE7-KOr MUl at i ons wherein the
anti gen 33 WD 2007/ 071710 PCT/ EP2006/ 069977 and the

i mrunosti nul ant 3-de- O acyl at ed nonophosphoryl lipid A
(BD MPla): ,enmb@meadwémd/amrarﬂ |ﬁ1hﬁ1n§gﬂalﬂi& Raipobitbre RESrding to the

bed EP 0 8
B0 S5 i arspponin (O 08a T ELeEaR AER Brre ¢ AP MPLY i an
cidsoultied dexttibed dlwvel aptibmelly it &l sterof @ld. oimdestdypl).t Additionally the
8} éﬂulﬁ&ﬂ ﬁ;}%n&{ I)'} gl?maw 1dj J?aﬂ/tcoﬁtg' nl\éobn %gtaﬂdbpﬁcmnd/or

umnru processes first
ﬁrlmpcwhveAt:théar‘émgmmﬂr@narbpll BEvaler_epyisigdnd Siere! cimdi & saponin are

Natk@ded ibdldodMisss. the particles reach a size of
bet ween 80 and 500 nm The antigen is typi

] i call o
2.5 or BBERAB{P ARAACT TSR IerBPORM S HS2 hEnd/ kRS derivative
(e BD- HPU)rveall be (dmrseragm b &timam dosehe uBrBunnghJc seumpm&ln GmthleSange
t.hen sor be ant en _and
TR a0 o B 50300 R TRl hRE ReaMte! hfiel SMg 3 effision
Goemnaat oikio @atan terrulsigne will lOmMpriseafimam Bde 19% cosa®lisibla@il. Optionally
i WIW;B Fnéer%rﬁ‘atto 04 & Qe@?rbﬁh%toalro% QEhan%;E@ﬁréFo? aHE?Fran 0.3 to

gartl descri rove

@o@gtgg\a%,@ﬁr I‘S%é) teﬁé’lséf@éd?@ﬂof‘@w b\teen 80 [polyoxyethylene sorbitan

monooleate]). Where both squalene and alpha tocopherol are present, optionally the
ratio of squalene: alpha tocophercl is equal to or less than 1 as this provides a more

stable emulsion. Span 85 (Sorbitan trioleate) may also be present at a level of 0.5 to 1%
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i mmunosti nul ant, onto a netallic salt particle,
foll owed by the adsorption of the antigen onto

waemvherinetal lic salt particle, followed by tPRer/RP20061059977

of the discrete netallic particles 15 to forma
vacci ne. The adjuvant for use in the present invention
nay be an adj uvant conposition conpr|5|ng an

TR BARLIORY Laiin RARDES!, ML 2cABLR dhdyCpe Bhbtageous that the

mltrnogﬁsrec Fempasiions and aaqqnes roéaweomresﬂrihmveatmnu wjtriurther contain a
ﬁ%lﬁé&? erPé)%mp}éa&ﬁérr@ﬁJlﬁﬁe%/m&X Ingﬁdlﬁ& @a;ﬁ{rlﬁsa%m (merck index

vent ion and are characterlse

19nﬁf’r'ltt5’§t $HINQNT73% f%[&é@fﬁ'éié&”%?rﬁ‘ﬂ(‘i particles of netallic

sal t vhdre quélé'lesz?ﬂﬁsé @éﬂdnﬁ\' (bNtlcfnél@ngﬂ farr@mc@tj&f:‘ﬁt is of benefit to
an I N

t
Ak o5 2 SRt Py sh e e B droh e afft gcton
the etetablevelt bieoil imthenerstlsiont| 3¢ .lealie ctoralirgdyleyd cbiteof manufacture,
A ?o%%%nﬂ %Yqﬂé'o%raﬂrf:’é’rh &S fa\[/hqa%&x%ﬁé f ordmy At L 0lltative and
(5) ost I mu ? een a SOI‘B 03
m&n@tamfeplmptovementefof ahenrasaitalnt gnrarlet respimaesa suer as édprovead [FN-y

ﬁr@&ucﬁem%rmnglv fhé aﬁjﬂpaﬂt @%ﬁérﬁl %e%&?npﬁv |Qr?g/ﬁical g cané)rises

ant | uvant or mu
o 9 metabeisable qﬂﬁamm widnde rangeefj A00dre 30&:1 y@leqitheipsesent

ihGShidbr @8n fberusbmn arrﬁ,wu&a%rw ﬁhequuaqara&@br@ whlch is 1:1 to 2001,
Accordin pr.ov process

RIS 1B & HEeBIAl 8 St t bapeil adwan
Erdpetiieaniof CONPOsHe icompwenth it anmuoh re@ided reactogenicity profile.
)\%cor Ijﬂg1yt Iécir;]rrHtle %%P?%rﬁisr‘?t &a\?e? %oartll'g%{ 9%’ug r%atng lﬁasg‘cll }évﬁlmeth\é\ﬁrgnhge of 1:1
przéoadsrom@‘eda 218t10 oa20re taal 00: © og altistangzlly di8rie Oalidriady 8 aterol (e.g.
%Yes fol) IQSEB Hrf&@;he@ﬁreéédi‘hL HMatic O éaBorﬁ D6te BQEéécﬁbe%aAeF in

I's adsor e | mmunost i nmul ant Q0|onaé/
t he nidegmulsion systegsph thg RIAsant inyeriign optiqngfly E@("&rﬁ)?r@a” oil droplet

SN tRE YiB- Wﬁﬂ@@ ShtiorIy M bil Blopidlsiged Wi beTlh@ne range 120 to
resent |nv%nt| ther provides for a vaccine

%3Hﬁ6 889@?? ‘%ﬁ”t?nnunostlnulant adsor bed onto

a fi r/sbarpanérlyqio&nofadjavamefoahhlaﬁbns(aﬂrtu,ltlnmtn‘jccm‘iltlmaglem with AIPO4 in
ds rbed nt .t .. .ch t e

AP0 aen 8 RoRBtiEe B ke duR B o FAPFEE S 4, Bdfen P

mfpah'vm(egp’iﬂ -MPE) agd ar3l epISdyOR/90Fdualene and alpha tocopherol in an oil

|ﬁq/_%t§rp %919@(09? 99 7d%scrlb€§ |ﬁ’ rWé(&/ fen b V@tih e /158853 ‘BQﬁlcular

P derivatives described herein are designed
2¢uvse fP%%atPE'»U i Bample 3P} t han nati ve

Ilpopolysaccharldes and are interchangeabl e

 GRAL B B RRR BT Rl She s

sieacsfloiguinios Mrﬁr{smutrmanirwe thowrn ELR fhagomisto nSiogiastrasdes RNA is

Jauﬁ&ggﬁa% 'g.%édo lst @”R @Mﬁg Wﬂﬁﬁg}g@ga 't gérggﬁﬁme stranded
%l@@a@]j yYoii@ (qug;mg W%Lyc&tldghcé@qq Fggl@meﬁ:é,al synthetlc mimetic of viral
RRA). est @Re%ﬂléry oBnah 3 abblﬂﬂ§ QPIEMPEIS dreH@migRYof @AILRY dgbmiktcvhilst

€Bger|vat|vE %i& D-MPL - see above] and/or 10
e i Qi”'s see above). In one enbodi nent
t he adj uvant conprises (per 0.5 nL dose) 0.1- 10ng

ﬁﬁ% "ﬁmffqo?% g COQ"D%’ 803 %ay Cémaﬂsggaé eanﬂgen -aftd %ar® immunostimulant

adsorbed onto a metal salt. Aluminium based vaccine formulations wherein the antigen
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phospholipid (for instance DOPC), 0.025-2.5, 0.05-1.5,
0.075-0.75, 0.1-0.3, or 0.125-0.25 ng (e.g. 0.2-0.3,

w@27071% 0. 25 or 0.125 ng) sterol (for instamCBEEP2006/069977

chol esterol), 5-60, 10-50, or 20-30 g (e.g. 5-15,
40-50, 10, 20, 30, 40 or 50 g) lipid A derivative (for
i nstance 3D 15 MPL), and 5-60, 10-50, or 20-30 g (e.q.

ik, oyt AR, S,
4dsprbet detoltye seawschanicie e wescabednd=P 0 H7eoHe Eélnﬁecn &mm54 B1, and
Eih% S5ACHU NS ‘Fr?ﬁ%ge?‘ Eééeg%&oém%ér§fsqgsdtag’s§fb alur{unlum salt

npri ses sacc ride conjuga
iowqu byithe a¢reration Poiip WS@F@PV'B@S’-"D YPL gm0 tm/sanlmalumm@m salt

ddHivies?8ch éroce@ses7fﬁst(|%ﬂ/emﬁé’s@b&%@lmblm W?on‘ibratlémlh% water
from ser ot GvC

S PEAP e HELE S6° S5 et Bhenb SO T pnienys Sricaly
4dserbed oaiorstuntioimosad Mdrond hobEst ro&Nten%ratdrSGndér%namd The 3D-

h t dnduced. b
FRC iy B H AR %, R Bk o8l GAINSBA gt
& femmetaturh éor d djoun and thes sebtab4oG brdil esenposi ti ons of
the invention conprises an oil in water emulsion made
froma netabolisable oil (such as squal ene), an
BAIPEPT Rragess,tae EMMestrpant agd theandosa'e SR &RPala mesd particles,

z§§ dedtribsd # [Era 1 Zzephenied )mprbfédoﬁl%c@ﬁb@dihﬂfﬁeé thé féasorpt.on of
@r#l ogntu.lcl;acn?g%rtclsggr?% IIpc saét paétncjg‘ fgogeg %b”l?radfémi‘i” ﬂfgwe antigen

orgd ammher Saddhiic mltlpa(tslecfzbumdstﬂyuaé aihdrg, of@heldné@ete@ne’ial& particles

tg'_tgr'nﬁ’ﬁa) %g%ﬂ?sTlrﬂal agdljuv%étu%h%se 'ngth(e rg%e(?? in%erélo?'l 'P ﬁ% I%In adjuvant
@nipogition Tompesing an 2mming@imuny,  adgo(bed gontd - m@tall@ &It particle,
%a%c@%e& QF Hat (tﬁél%teﬂlﬁ: §£IpBQmEIQC@@?J%t%t)aﬂysTﬁbSof oth%roantlgen

r{uvant may optional 3/ further conprise

fthepnese) V@cgr@sgare proyige gnms@resegtgn\@otlowd age) chq@ctgfseg@ that

Iﬁ% 6@71%’!?%'%%5%%&%2#%@ o/ﬁﬁé)gfagiggs b?_ﬂljf]iéﬂlha BaiMehidh ardBubMRintially free
van a

b CELRRISRY: ST PP GPERY Shr RIS YBcEpREed o te

émlgﬂmhmtsuwmuaﬂmm othentodinogtimularhe vacci ne
i hi uyan r
sac A r| d@g %Pe@grﬁt ‘T’Hv@gtlo o I?o £ 5‘1{8‘% f'oﬁﬁﬁ t\on compnsung

onj ugat es ved from ast a
imprungsiimmdans whish ppekeenpdsgbed gnjo a particle 9tz metatic sztb,mha@cteﬂsed

ih the: anEpo(sﬁBﬁi |Q9éﬁb§t|a§t¢éll§?qmr bﬁ%tf%ﬂ%rﬁ@emomgret){‘/é?mthls adjuvant
serotypes 3, 6A, 19A wher ein the

\ GvC
f&ﬁ?%'ﬁ@afa'ﬁ be 2@ "Pt%ﬂ%@& ‘%ﬁ@%ﬂ HéﬂJC'b A agiHvaph ISéJSFGrr'S éﬁqubred for the
hbﬁ:fé/cﬁi‘r@ ong va&ﬁﬁpﬂﬁ@ﬂﬁﬁglﬁmer@% pRVided 4 probséé foll @& rﬁd?ﬂifacture of

Fis not s cant | ferior to
£ ook R eo 2uiRRG 3, ik bat@shBE el G rfne%r more
igrgijwnestimiulangs/adsptbied valol aymelahpagiiale Witt02barktiggn. Qptidsally, e antigen
rgasoge'én %re7 §dsere3} 09t03h m@falllg sgxlt?%alé)mgélllggali frafl be Qde%tn%l 3r similar

r 1 nstanc

tores @g{a@p éapls whlgj @@déorggj g’go th@rme'lr@gn mgulamz_\ %ptlogalmghe metal salt
i4@n 2Qimirkén s&Ofor%Qamﬁl@Amll"nuﬁQn ghoéphﬂb@r Alugh@riuny Bydrovade f or
neitsoan%%t 31([9)\_@'\@8)1 Q%Her d)rovﬂ?s or, (?f v%rccu%g g’é)méo%ltigg ' g()mprising
immunostimulant adsorbed onto a first particle of a metallic salt, and antigen adsorbed
onto a metallic salt, characterised in that first and second particles of metallic salt are

separate particles.
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g) saponin (for instance QS21). 15 This adjuvant is
particularly suitable for elderly vaccine

wo evomuf e ons. | n one enbodi nent the vacci ne PCT/EP2006/069977

conmposition conprising this adjuvant conprises

saccharide conjugates derived fromat |least all the
follow ng serotypes: 4, 6B, 9V, 14, 18C, 19F, 23F, 1

5, 7F (and may al so conprise one or nore from

serotypes 3, 6A, 19A, and 22F), wherein the 20 GVC

I Dl Y deriviativesion dutasidnsigrdipivsA denvatives deserided dereal arg designed
ttol'}fe I¥?§$&|@QeSOQYQWZ&%n%ah@%hpopgl saclﬁarﬁi%%gnd %Pe':m%?%uangeable

I'S not si error tot
?qﬁ’é’alﬁ%\m’fﬁﬂ %Srp)%t 9 aBHseE °f Hespumeintiepieasrived sereinn one
enbodi nent the adj uvant used for the conpositions of

It he in eatl oC co r| é al um ni um phoseghat e and a
Ni9oe ETROABIEN BEi J8#f {52 therSmmesonprl dhd yarian eomagees 2
liposgneé serriepénade. by Hhode%)\nld,L(i& i@ ,a gRE3pb&Rids QBuch as dioleoyl

- . a iy h ha nd 5-6 0- 50,
2005400, £ gL B RGP RNy A5 5 Pl oo
liviopdnde pardensi et carey lipid Orderimaitves seicls Bs MB-MPL 30sékhatsove] and/or
%MH@(&JGH 3s @@"2? —Céébaa\rbla\)’e)slwJn@@nﬁ)oﬁﬂ{en%ggfd!‘[uéaﬂ comprises (per
| nfant vaccine fornmulati ons. In he
Qaftidese)bimeed tdoh EoHit4-3i HE-Thme (agj Uk O@dn’pror%@'é mg)

SHRESHYABIH dr insaRdeINaPER odekizvied obriosnoal7sloeast. 1ad 3, dr be 25 0.25

%3 QUL FhD M ERs i e el B rhbes P 60 1050,

& I0AYIRES. 935 16 A40-40 A0, EUJGOZZHF:)r 50 i @pie iAnderilagtivelifor instance 3D-

t| bo d a S 0 r r all) ,
Fat5ehe 0.5 G380 831 526 059 oo BBctoiBier B0 o) saporin
(wmwmemmszﬂ) 6B, 9V, 14, 18C, 19F and 23F is not
significantly inferior to that induced by the
Prevnar @ vacci ne i n human vacci nees. The vacci ne
Piepdunant smsrticolathasuiiablg forrideny yeedine foumiations.ilowee efmbodiment
th@evae&ﬁec’ %anb{!ﬁ'cﬁ)nkbrﬂﬂ'lsmg m?sy By ec%n{pﬂséy Qg&ﬁgno%r c?njugates

treat a nmammal susce to 1 nfection,

dedimechiram & jeagt dbing f‘i’}lﬁl‘,’kﬁ‘gﬁéro\wpﬁs5‘§/§lBeﬁVC1"0r1aﬁu&%aq3F 1,9, 7F

(raﬁ(HJh% a&%ﬁpﬂé@brﬂé §rtrhé\'b|f|;bﬁ55 dFBtypesi NBAUEGA | éﬁde&ﬂ:b Oﬁherem the
i ntraper ader mal

éM%&N o e S e o o2 et KR yh S dEE TR 01 e,

g\hemonad:/ A amnP3f j, notegypificaitigrinferigaaithas unduced Py the Prevnar®

C adm ni stration of vaccines for the
\{acggé m hu{naof g%?be%%mm a or otitis nmedia 10 is possible

(as nasopharyngeal carriage of pneunpbcocci can be nore

Rfohe %walnxm tF?é se{,@mnﬁgj dthMﬁe @6&1&6&4@% BfGthé mfv@m[?h Wnlises an

Its earliest g ugh vacci ne of 3
q'lrfvévﬂtqrcﬁﬁmnsa@ﬂ Bada i %@Pe‘&awg o (Suply P& saeRlene). an emulsifier

@(ﬂmwaeah BDhﬁ'fd&thomy addcdP(sbéh &alprrabtophsionr I8 @ne embodlment
t he at the,sa I me t, tl

e IAEL oSharsg eREE L Baelfab b 2] Tt b BB 4 Si0 56
@di i reg)enadaboieabéer et (sugh amsqualese)s Qrtel Ot D38, 66-61 02- @uéeksw 2-3
rﬁ? @5 tes1hezagdn é‘t)r@ § ERALISAL Rficht LXeTvidan é@?‘éﬁcl%bt%nauy 0.5-20, 1-

In Con_;ponent he vaccine for o
5, 2- 12 4-10, 5-7 mg (e.g. 11- 13 5-6, or 2-3 mg) tocol (such as alpha tocopherol).

This adjuvant may optionally further comprise 5-60, 10-50, or 20-30 ng (e.g. 5-15, 40-50,

10, 20, 30, 40 or 50 pg) lipid A derivative (for instance 3D-MPL).
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coordi nation of the i mmne responses with respect to
each other). For co-admnistration, the optional Thl

w@ajoawzartio may be present in any or all of the BCT/EPI0661069977

adm nistrations. In addition to a single route of

adm nistration, 2 different routes of adm nistration

may be used. For exanple, saccharides or saccharide

conj ugates nmay be administered IM(or 20 ID) and

bacterial proteins may be administered IN (or ID). In
Brisk Edigmants i pagicyiatiesuitable tioranfaitry eldeilpvacsiag fdreulations. In one
é’qlBUd"fhé'{t Qﬁ@@a&%ef %mp%s'itﬂh %nﬂ)ﬂ§|ﬁ tﬁ‘g‘dad]dblarﬁto%1 nkb‘?lgég ggcchande

doses. The caontent of rotern an
anga‘te§ﬁ%"§ri|f5wrbaé lgagt %'ﬁee foAlpyeg 1erszge@e 4, %%t%ﬁﬂalw 19F 23F,

b-H0F, (aMeshayt ¥Bd €ambisel dhel aemb@mﬂ&n Zerotyped 3, BAl h@Mﬂ ;m 22F),
ecei ve

t
ertiBube JomtoTRbER (g R RS Gl Bares Chatbdie vacoe
Mmmnerﬁs preshavatd, 08C) wFgmdeshld not digsificanbeidferior tWareat indaced by
t h d
e gy BRI BBl 1935) pienum Press: New
York). Encapsulation within |iposonmes is described by

'Frﬁ;l. bgLiAn maV%pP&{aﬂPEorﬂalg%zgYZE 035 1He YRLGHES1.813 or 0.125-

ti ons of resent lnventlon nHY
B HOR G020 S LB o el Hoaorfstagee cholesteral), 5-60,

ﬁrrmcbrm@rno ug lz@g ssxhsatwsu lm l2gopdi4d gedo | Iug lif@ A derivative (for
presence of ar act as an

PSP AEMP b And SHn 19 80 a1 b foh ool e 504101285 20, 49epr 50

g@;@gm(fmstép@@ogm)l actose. In an enbodi nent, the
solution is lyophilized in the 37 W 2007/ 071710

PCT/ EP2006/ 069977 presence of a sugar acting as an
Hﬂ@écﬂ]h\@n&sl gaﬂt&nl@tlﬁﬁiltallb foraamr@ vbtdide Banagivns. 1p oAy ehbb@ment

b8 SLogiors SRS ar o BB R s o gorivoates
deviveds fromtag fsanalf the dallewig ysierndypey.cd, 68, 9Vn14, HECplFsR3Ee1, 5, 7F

(?Fmd m ggls%ac!ofnpngﬁgeﬁee&t rﬁ@?re'ﬂ%ﬂ} 5?1258%' :?%Aoq 9R %?Fﬁv&f{eﬁeﬁn the

or use In i sat1 on I munogeni ¢
@MWP‘NYGW@ 'Wucﬁ‘éé‘@@'rﬁfé@népr Meee (R adhnthe Uﬁcq"]‘?cq‘q{ﬁp@”e”ts 4, 6B,

SHC4098¢C gi OFCHME 23R fsehiat| sm@icartly GhiBGor to Ghat GRERED bY GhdBrevnar®
mannosel gﬁﬁﬂl ne, maltose/glycine, sucrose/ mannitol/

YaceRaINgY! ATiHE8F gl ucose/ mannitol ,

mannose/ manni tol and nal t ose/ manni t ol . Typi cal | y The

m)l ar rt%)td}n%ng he acrI &/a&m@seﬁq > ﬁwg :%1153“0[1% o(?%é %UanoX comprises
aiumpxum phaspBate a{ndtéhdlpld riv dativiabye (guch @nam M%bn’ﬁ‘na gdjuyané may
dorRpR {pe?@%'nandas s, 5695600 BefoalbBYa A AQalm.m@s/ogphate,

sSin a en S an h Xt ures O ISing a
a5 6101561 or IR o 5061 $9rE0, OapaF0edQor 5mp@g)é|a@|mgerivative

(?JF%S nes8phjpsi tion tenperature (Tg') of the
ormul ation, “such as pol y(vinyl-pyrrolidone) (PVP),

hydr oxyet hyI starch or dextran, or a polymer acting
'ﬁﬁs adjovansnﬁbbﬁtiaﬁarkytédﬂémg f@g@ﬁlérlyschrcnhfaas vmlnyéa‘bhwmia_ﬁs. In one

coI PEG for exa ul ar. ight .

Shiiltert ot hecdll ERERLRY Bihnd, e 2aPat nRlisgtc s harice
@ojvgates terrd from at feast alvientollovingsexotypasi 18, 19y, 14, 18C, 19F, 23F,
iyé?pit?" !ah&‘?ﬁayaé]go comprise one or more from serotypes 3, 6A, 19A, and 22F),

wherein the GMC antibody titre induced against one or more (or all) the vaccine
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ext enpor aneously reconstituted prior to use.
Lyophilizing may result in a nore stable conposition

w@ r@coire) and may possibly | ead to higher antP@DEP2006/069977

titers in the presence of 20 3D-MPL and in the
absence of an al um num based adjuvant. In one aspect
of the invention is provided a vaccine kit, conprising

Iyl n_ of the
SfhnCaUSD, 0050 o TRIDIBRINSoBRTBASL b Rl B o
’dﬁ@ﬁpﬂnsﬂ@}v@cawmwun@owﬁ%ﬂlmﬂg an adj uvant as descri bed
herein. It is envisioned that in this 25 aspect of the
invention, the adjuvant will be used to reconstitute
Theevacqipp Rieppsliens wfﬁnmgmm@omwnqswﬂns of| theh BiggeNt inyention
Mayzcaen@ﬁedofo bmcproea@at al maeRal %nscréwm@ao aﬁifebtwnstbwrﬁéians of

adm .ni stration of the ﬁ%ﬂ
HBREals il yoe e U S el S winetbiouenTBbts Aipistptions may
inClede E@eqnolesamtthe tantusauar, kunaperitedeal ioitaermsiesr aubcutaneous

r\%HIegr or Dgrrﬁé{cosglu%]dn% &raé|8§|t$ Ft‘tqe h&garﬁw’ié ?etrﬂ n?e%&lra?ow rl&emtounnary

ch over er nea
tegsitd ntrighasal @dr@tmstﬁa}l@n of:wﬁcple@rs fohthe tigeimensof nnRimBNIA Ar ofiiis media

QVSJsEBhéS (ésh%a%hsryﬁ@éae%%abé S§tUgheuRRESR! Q;Qﬁr@e hﬁaé@ effectively

shown injection of a“vaccine Into the ski

ﬁ’rﬁv%‘éfidt "Eﬁl aéﬁenvéﬁ'ég driggiien at is |eﬁUP%tSéé‘Qeér{*'¥hﬁHQJh the vaccine of the
iESHEOM Sy b&fucmlnmaanedadss@ sh@le&ﬁ@@(‘doa{p@der\m tﬂére’i)f PEyR0 be co-

BBt B ies 5 1 SRt il O PR Rt (G7MRiepGe ggumococeal

segcltaride sojegtes dwald becadministb@drseparatetyp bi thaasbme dieteuard -Diveeks
t

:%f%t? }r% da:o?rﬁﬂ%trdltlﬁp( gﬂfhb %ﬂy b%ﬂgnq? %ﬁe‘?@%ﬁn‘?ﬁbﬁgr&teog Qﬁwy&uﬁe %r optimal

eaordiratige sf thg Irgmerpﬁsreépor@e%um fegredhéo %Qhr?theé)n HO’t Mm'”'Stfat'On

ik oplichi T éﬂijﬁ\)anprﬂgy B@Er@serﬁr}daw érrlaﬂto'ﬁ%ehﬁﬁ&ént%ﬁm%lstratlons In

narr ow gauge need %Gf 5%9 aci ng upward
grddtign do |ass'“94f‘sé?”t‘9e8f m'a'ﬁtraé'ﬁal % re”b&%éeﬁ‘f aPU’”l%ra“%E'@y be
iideq. be;vekarﬁéle tdaaecrmae@id 6 saRchdige cbgdgatéh@ap BE ra@ministerbdéM (or

ower e nd_fur.ther vanced whjls ,
5 80 Broig e STt PewatineSB SRUTEE 3 r¥itantloe vernes or e
iskantion g bé Aduindtered Mienprinmipeddses aneiN/fosthanatey dodeer eby
formng a bleb or bunmp on the skin 10 surface,
foll owed by slow w thdrawal of the needle. Mire
Thec eanttény of geai¢ic estiganatin diree vansivei il dypidally dedn direthnge 1-100ug,
nj I Foley-Te r r ;

HADM S Eho bt AT o 61 2005 AIBwhG el BRton
SNDIeg 3/ BVGECRIve g OFFeVEGH Daester Iramsrmzattln@s paeguataly seadedn
devi ces described for exanple in WO 01/13977; 15 US
5,480, 381, US 5,599 302, US 5 334,144, US 5,993,412,
‘(gcge@@)agaj_lgn |ng§n5rag)6@e5fgtgpd in Mgccgnq@qplgjlll heLygbunlt and adjuvant

padizh'8%dds Bowbll 888, 29 Newnfand MABE ,(P985) RliShum F38ss1Bléw York).

%’%pswé%ﬁéée egsgmeg & s o pyFuryER bfani it
4,940, 460, WO 97137705 and WO 97/13537. Alternative

met hods of intradermal adm nistration of the vaccine
ﬂ epar ati ons may i nclude conventional syringes 20 and

HEEes 6f '"HE\'HO(%@C Fe'BPe;ions b Fheb%{P?‘?”émV&“ | PP Stored in
Solitiodl ovig@ehilizes (V¥ SRbcTAEL)the dlution is lyophilized in the presence of a

sugar acting as an amorphous lyoprotectant, such as sucrose, trehalose, glucose,

mannose, maltose or lactose. In an embodiment, the solution is Iyophilized in the
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transdermal patches (WO 97/48440; WD 98/28037); or
applied to the surface of the skin (transdermal or

wo e@ndTiri@neous del i very WO 98/ 20734 ; WO 98/ 2BOBEP2006/069977
When the vaccines of the present invention are to be
adm nistered to the skin, or nore 25 specifically
into the derms, the vaccine is in a low liquid

#Lelmg ’obg%héﬁr alé,.rrﬂde A%agaq ol?#oﬁf‘é Iy%f rotecgan\é\E P% a%b@mg ;?P?{Q é)rroviding
impravad eakeedtrugtaeciunie gs gl citeher rpar@s@nfha mesenté ofa erestallinedulking
adet | hbwk Ofof ogh\sﬁ@ﬁ.hgg NRle Qeﬁ, 2 c% ugd 6HeHé)resence of  high salt

I'nt ramuscul ar vacci see
@negifatione Foameles of ék'cﬂ mlﬁ%quse Vnbvephiisatiomaf th@h@munogemc

cfd?rﬁﬂwﬂnéﬂs' N Gadimys e thé @Werﬁi@ﬁancludéc CaIcesBQlytint, hﬁ’ehalose/glycme

g/p anti gens /| Dol ow, oei? vaccines are Igp él?ay
Hicisgalern Tgmoryeisne. FHGEaIT e G ohe el Peheipep gpannicl
glase/manoitd), haarmaeedrlmamn|tdEar(d]prtdselaidnyltdLO'I’Mpl¢glwt'Erde) molar ratio of

n 1 14
AEbloERyTts BorBbRE T, 12,1 20kE RS . Pibadeidocfposiions
eftheioENtiory aptip0aliP CPMPREE0 NG lyo 9 aton rﬁggammsmhee iabovet he
term"intradermal delivery"” neans delivery of the
vaccine to the region of the derms in the skin.
FRsnaRRYe, statifising /e e MUt Oheleiiigr pyspinean betherinclude a
EoNhdt Japeley of inBrebéify EHRY dTass. trahBfol &Infifefatirs tr@ge of ﬂq)ée’brmmhnon

th kinlo

426 a8 PR iR iBone) ETED rSaR et ot Re ERRE. § Al qoing
agmun/staﬂiﬁe \palkkingtagent dueh \as qolybthylrok \glydmIaPEGafud example having a
HOELRL Sl grP B Bed kiR RO and dhpiger al, Lt can be
expecte O reac er ms goi ng 1, 5 mm bel ow

the surface of the skin. The derms is | ocated between
ﬂbe imruh&ddhfd Cc@ﬁnBSéJﬁBnént ttﬁ@ ﬁpér%ﬁ 'Tbr% %tnérﬁf?y Sl%;fhﬁaﬁ@d and

and the subcut aneous | ayer bel ow. Dependi ng on
HRIPHANegEtly (Repystityter PRIl iU RGPNIiZING faRYeleyulb i a more stable
tontpakigeh (i@b@rhey aaa ma@rdoaausw laadwb higher dotiBoddantérs $n therprédence of

[ ti be str buted within the epiderm s and
&'Plﬂ H’en%%a sen‘f‘ﬁg %}aé%ﬂfm%ﬂvgrﬁdfugﬁmf urt her provides
an inproved vacci ne for the prevention or
L [ b
r$1|e E%é}?ﬁ]e% eﬁ%ér* hsptnlgw(;%'dga% Qﬁgkég%t %Qﬂll_&lgﬂg r\Hjetéra]gtgmlng an
lpmmegmc C@'ﬁPOSéU@arﬁil tae fventann optignally rreéfomill%érfpwga@r@dfuﬂher
ERoMsing B viep cadlshing @H adjuliht BE aéé%:ﬂbed RatEIAT 108 ehvididrid@Ithat in this
provi des an i nproved vaccine for (? tﬁr event i

%ﬁﬁ’@?tl Bk &s dryenonp it AdLyRdaM!li by éJé‘t" FeRORSY f“g‘?nﬂée lyophilised
irBn@ogerid ddnipdsii@di @), by relying on the addition of

one or two pneunococcal proteins as free or conjugated
protein to the S. pneunpni ae conjugate conpositions
Afhotigre thenvagsinesrof tBaiipdesenk invetion cagy fbeeadmynisteesidnky ampyoute,

D h B2t AR tHRr dedirbb 8 VEinek gntd e skin @@%ﬂ@@bﬁeeerasé&rﬁérn%f the
used as carrier proteins. 20 One or nore Mraxe

RIGRORY (TYANOS. phUTRN A SPTEEeE Farttel BBMBeCHsler Gt “ny seatom

ddngeunt o\rmvhrtﬁrtenm @ epitértid. Underestd tls epidaimig) at € tyérotalted the
c-Jrermls whcﬁ i turrsl %rlayg Yr?engdb%ﬂtahgougmssue Researchers have shown that
injection of a vaccine into the skin, and in particular the dermis, stimulates an immune

response, which may also be associated with a number of additional advantages.
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i nproved nethod to elicit a (protective) inmune
response against itis nedia in infants. [In another

wendodiment , the present invention is an i npr oRE€OEP2006/069977

method to elicit a 25 (protective) inmmune response in
infants (defined as 0-2 years old in the context of
the present invention) by adm nistering a safe and
ﬁfrgféfﬁwélv\%caﬁaféﬂtwﬁfthé IQSchrﬁg Qi‘eQ& 684 nbfs: fohﬂ%’ Sntogﬁ)c{ha Rature of
aedi atric vacci ne] &r enbodi ReNt s
P RERSARL INVEDEM: i on |nclude the provision of the
antlgenlc S pneunoni ae conj ugate conpositions of the
nvent i r use di ci.ne and the use of the S.
PR 4547 b B e TN SiOBrD? ot acegbre”, Somprises
steprubfaddaning thé skinnadi thanenétching Mth@n@men@randmth(mé bevel of a

0 noc . _di sease et an
S AP bl B IRERD Pt B s i R G080 an angie of
retvéEmd 13-05°e I0nce ttheabevep pbthe cicedle)is iinvetient theESpmeﬂScﬁ the needle is
| derl esent
I})ﬂgrgﬁ ta:ag rl]‘u%heg %@?Qg@%d Q@HS& ansV dﬁl 4 gﬁbthféFes ure tt? %e%te it ¥nder the
. yoaiguigis heeini¢atedapsy sloylyitieretyyfooiey a%ebser lwmgw the skin
ARAcARIBWEEPREIAN With @4 RS PReYgadie) by administering a

safe and effective amount 40 WO 2007/071710
PCT/ EP2006/ 069977 of the vacci ne of the invention,

Mprei r@ﬂéﬂtli/ ydeviteS @it WRC§pe@Mcay tdasigne @radrﬁhﬂst&' liquid agents into or

BRI paBrrers sRtebe b RE Sifina et ST BIv0 pRadeso

FreinEP 00924|4#f$scetrre Jetsnjacty)nﬁewpamedﬂmm@e‘opemmm Weel/13977;

l?:?] \f;gt%p I%gﬁrusoé Qégeécﬁ: ug 4ﬂ%@§§9§§9§5@%@1*@ 2, US 5,568,189,
GBS Qi7A4011iLeRndes, 85:1aU§65(If39§339$ U%ﬁé@@rﬁ?ﬂ &S HpP, 163, US 5,312,335,

@t5 86P37y Lh'geﬁwmbu%s @éé@e%«’ae US”Q%‘@%G@@ ‘E@Tmﬂgﬁlsﬁg us
nlsterl rotectlve

‘EH‘E @Mdgﬁpéﬁ%\%{aﬁwm ghd { ¥a36r A'k%"eat%? 'Pfﬁﬁods of
infRatR¥Arhal i minldraforf ofthé @dccme @ﬁéﬁaraﬂbnd May indNes toentidhaPdyringes

f f
PREER B haRT aaropp byt raURbofe i BRaenS lasslen B doforoon. or
Binsdeoabpatctes YWD @m&%ﬁdNMB/MQTﬁmenmsd forth¢ sefacaef the skin

WBRERIA: e HEADIGE JBRBE W0 YicbPs 1IURIehay! S use of
I mmunogeni ¢ conposition or vacci ne or of
the invention in the manufacture of a nedlcanent for
Whén tHeeRLEREY ofQhe Bfegéltﬁr?r‘i\)eﬁfbnoére t61bs @amRTstdrad &L e R¥inSor more
neunoni ae_and opti onal | hI|US i nfluenzae
nerifically dte thefermpi 'rtH% vac&%&rﬁ %] Hg liquid 6’8 r g%‘mc%w a volume of
B 4086810, 05 er #idro.ame | nt ended by the inventors to
be optionally substitutable with the terns "consisting
of', "consist of' and "consists of', 20 respectively,
The enteny off andigensoe thessiioel inteastesma epedinesrob thet pragent mvention may

bé’ AP §o CRRREbL %%es b ﬂbbr‘?d 'u{“{rﬁ&HuQéhlé}r PacBing® (see above).
pplicable to enbodi ments relating to "I nmuno

%WS%I'&'? 8riraturg of gy or iRYRSMY yaccilieg thaf Itl@efo%w%gns o3y be “low
dsk”. ret@dingig B podteip ahijehs P doab| witsined éredenbhy ffresent in as

Ilttli]e aSS 8 qttg qbp re 8 I1 fth> a&gl y:?err] d%sr)ee alng ? accﬁan%e (optionally conjugated)
antigens may be present in the range of 0.01-1ug, or between 0.01 to 0.5 pg of

saccharide per dose.
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by reference herein. 30 In order that this invention
may be better understood, the foll ow ng exanples are

waedo7horrtd.  These exanpl es are for purposes OPCT/EP2006/069977

illustration only, and are not to be construed as
limting the scope of the invention in any manner. 35
Exanpl es 41 WO 2007/ 071710 PCT/ EP2006/ 069977 Exanpl e

S e [ fl uenz
As u Fﬁ% g'egr?grtg': (I:IIID gggﬁarl ﬂ 2lvel¥ %Arg (Jbar SEA Ithllubvaccme to the region
@fﬂpﬂ dﬁ ison theSskBt dtomiemey, tratvecding wil TdteeBessary he Dcated exclusively

A W&Hrﬁ%& gé’;fnﬁ gk %%{e'rﬁm b gm m&e&s&w&sﬂ t?cﬂ?‘i‘% a'ﬁ'd about 2.0

I nfl uenzae o ser es and non-

THefrere deosurigrs @S'ZLB"WH'Ele‘i theretina @Nﬂnm@h@fevanat'on between
iAAGIAcHINEnd et barts &ftﬁ’é sdxn/ [h gerﬁh&alh%arbS@BXdéEfealt@ Rehch the

A RRGHIIG 55 RS e £YREP oL TR dH APt Giia ageted botween the
st tcadneurVEndthe Spidelers ailTihe shifice senthe suBcingpuOl=genbelow.

n Jansan 1)
oaand g el O Sy B PRSED off, ulrtelfl cogEd sy o
rriopariéyswthimthe detmis, op Msiayiudimatelebd gislributed withip Bﬁf@mermls and the
ddRss et al., 1985) in which bacteriophage A derived

control elenents for transcription and translation of
foreign inserted genes were introduced (Shatzman et

e preb@@t3ihvertion aiddihdri GBviddshan APtdved | Valcind @6 SeaBfRention or

Ne pas an with the Kana n.resistance gene,
ForlRrBR o GRS e BY RSB el bR goutn o
Hameapatiesdiniinent deaprotbinst fop rexmhplé«l@ﬁatem tChinafrdélométaggated form. In

%otdﬂﬁlé tné_ﬁr%ggrﬂﬁrgv\ég%% % | _e?@iog@9§éaﬁprg% v\éeé hé/ %éxgo%evennon or

@nelioiitipn ki pnesmagpenal witecliored infadin (Bg., Qs tmwla) by relying on the
é%%%ﬂkb?foge Sr RO PhadrREbcd phdidins Q?Erk/%%lcoﬁjnéétéé BicgiPlo the s.

Heal t 25 The expressi on vector
Wdﬂ’&ﬂ‘?? GPNiegate, perpRAsiions of e IMYRALIGEN I RREUMRSOHRbires Rroteins

Map be erfaensa}h@ Bediffelent © driyes. wuma@b@ ard«@ﬁd 0dedpddcakrier protelns
asm

h f anbdaph
PV TR MRl IRRTa SRa St ARGTE, G GO, edrige B tne
doonbdriatjon gedve. inTh dew ec tconjugatert &irms Blist tha pesambtireentip, is an

iﬁg)?c{vg{l ﬁ‘:?\t/heg" t@@l%it 'é"(‘@ro*&t!iJeB i?‘rﬁ'ﬂdn%r}es%ohgesag%mﬁ btit%qgedi\g"ih IT_?))fants.

In ancther embodiment, the present invention is an improved method to elicit a
(protective) immune response in infants (defined as 0-2 years old in the context of the
present invention) by administering a safe and effective amount of the vaccine of the
invention [a paediatric vaccine]. Further embodiments of the present invention include the
provision of the antigenic S. pneumoniae conjugate compaositions 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
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transcriptional polarity effects when N protein is
provided (Gross et al., 1985). Vectors containing the
w@koopooimod er, are introduced into an E. coli | pCSDERINE€069977
host to stabilise the plasm d DNA Lysogenic host
strains contain replication-defective | anbdaphage DNA

integrated into the genone (Shatzrmn et al., 1983)
| ] dir. gcts t
) FREPEV M B S0B8PS S, S g ppggmonie

prh@ms]prqsgpiraaége for gcﬁnjug@@d\p@telﬁom)ilﬂvfmkl@ pheumoniae protelns may be
tﬁgérﬁg gp&@ér@rﬁ%@%ﬁy S}ﬁ}%gMgﬁl o?en'g JREEYE rﬁer%r&gihg.g of

NA polynerase to ter and there
transcrlptlon of the |nserted gene. The cl gene of the

R X Phessshes oﬂhﬁaamiénwgaﬁ@?ﬁo@'dﬁﬁnrﬂum&mﬁtﬁrﬁ&ﬁiﬁ&t against disease
i ve nutant so fhat irected transcrijption can

sens

BT IS PR B b R el RIS, nBSorgge Rchanganising

dudmnmstbﬁingrte thenparaatlmrrﬁnomatetﬂwaibes of fhe imeph&raiercoapdsifion or

S¥A grsmtof% n]ive%uf oreign protein is initiated. This

expr ®8sion syst e al | ows controll ed synt hesi s of

foreign proteins especially of those that may be toxic

A %rﬁw@@asﬁ@& of ﬁw@hﬁv@ﬁt‘oﬁ r&mnﬁﬁ%ﬁ&@@é&npo@@&l&f thel F\@erﬁon for use in

strain ARS8 10 The ARS58 enic E. coll strain

tug ekae%ra?ntt Al pﬁ\f@aﬁm iobrtlisspse rr@u ¥i R-PRCBENd rand s optignally

M&gnhopalidsvgiehzdeh@egioandard NIH E. coli K12 strain N99

(F- su- galK2, lacZ' thr ). It contains a defective

| ysogenic | anbdaphage (gal E:: TN10, | anbdaKil - ¢1857

AFiher dspectKif ithe ipheatiat ispse pf teeminenddeeicsiouiposifidn afvabarsdt or kit

&ﬁﬁé %qgrllt% % He r‘?lxmf DSFE f aTrngdlcca]rr?é%{ {réé?mentc& rgJeﬁtlon of

era ur e sensi 1on to e repre

dlrw@s@naua@d 23t 5. mmewewaﬁe@dtcméorﬂy Haﬂn@kanmﬁfg&lqn?@wfectlon

operon and the hosts bio, uvr3, and chi A loci. The

ARS8 strain was generated by transduction of N99 w th

Hhepemish §HEPHSNSC K CHPRIPE 0fR "OrgPTisGA ReFein Aredaspdrd by the inventors

el d{)ﬂérﬂa‘ﬂ? s(rsedutable WHOhe ke dedRbibtingcck8 Soonéktlof: arkd@onsists of,
ction of the defective |ysogen into N99 was

@E‘?%&e A"GVER "P¥MGcycl i ne by virtue of the presence

of a TN1O transposon coding for tetracyclin

C a 2 |

EASTRARE el BRI 1 ] ol B R Tl e oo
appécaplente e@mdmeang rtetatangn@nlr@wrmg@mﬁ apmgsitiongt &jthe inggntion, and
Jidd Jegnzae virus (pMANSI) was used to construct
pMGVDPPr D. The protein D gene was anplified by PCR
fromthe pH C348 vector (Janson et a/. 1991 Infect.
Alméweencaéi obSitdrk Apdikafonsictidd WG (pisl pedsrs spaificationi ang inkioipbrated

Xbal restrlctlon sites at the 5 and 3 ends,
t?yergﬁé%'f’?ogle The Ncol | Xbal fragment was then
i ntroduced into pMaNS1 between Ncol and Xbal thus
creating a fusion protein containing the N-term nal 81
amino acids of the NS1 protein followed by the PD
protein. This vector was |abelled pMaNS1 PrD. Based on
th edet EHES tHisliflendas by be Beteb anderstdrl, therfallowihgresamples afecset forth.

'H\re(s)cte examplPes are for purposes of illustration only, and are not to be construed as limiting

the scope of the invention in any manner.
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30 expression was generated. A BanHl | BanH fragnent
was renoved from pMaNSI PrD.  This DNA hydrol ysis

WO 200082 1@ he NS1 codi ng regi on, except for thePdT/EB1006/069977

three NNtermnal residues. Upon religation of the
vector a gene encoding a fusion protein with the
followng Ntermnal am no acid sequence has been

B8 RN O PR T BI  or or i D The

protein D does not contain a |eader peptide or the

hbé,ﬁg,m,n,glmmg tdi#p Which lipid chains are
nornmal ly attache Thegfroteln is therefore neither

@ﬁ'&"rtlé‘t%’&SVH‘Fth“tfﬁépr%eB PPressiAtnor | i pi dated and
r enai gtarting rhdteriglyt opl asmin a soluble form The fi nal

onstruc MG, VDP. was i ntroduced into the AR58 host
g‘ﬁ'%’ioie'ﬁy J)W‘fgg'f’gslﬁ{fgk at 37 C. Plasm d contai ni ng
bact efrotainvrie highlyecdnserved atrioeg (. esfueoeacobf alKaeratyped and non-
lg (%%f‘enﬁ%ngf Tﬁ%@ec’?cfr%—ﬁ(bﬂBQoﬁo& tn?at il éqpér?cre en the entire

enonst r at ed estion IS0 asm d
RiPtel Selgera &@s eb?@ﬂn@hi#"e@sé@m PheAr §@Eﬁ§tﬁnn£ﬁpaﬂﬂe@opf Medical

ﬂquo‘bto!o‘glynuh@eréiﬁf 81 L@, mm@@déﬁé?él H@ﬁRQIeWIr%" fo/eden The DNA
%thEIn Dis under the contr of [ a

RS Proggin D@a%P%&”o‘iub"Sl"ﬁe bhé%’tsogﬂ%h ﬁgmerée%dmn 2 118-
@5 enperature-sensitive cl gene in the genome which
bl ocks expression from|lanbda PL at | ow tenperature by
binding to OL. Once the tenperature is elevated cl is
The expsessidn @et@pMGt protein Dis expressed 15
Sal lﬂﬁécé}l RsBbFRELET iA81 A a tcl%ﬂj %N@' P shggzef(@rog?m gl 1%5) in

the cells are concentrat ed an extracti
vhighbaciariprhaced dedrgdscontial elameeniuier wr@arﬂnﬂeﬁ apd trmstatﬂen ﬁf fpreign

WBted PRINES WSl id@dl@ld @netzmbRetfd.02888)Ce|d addiidnUi Ampicillin
I]gel let is thaweo,1 and r StF‘”aRended in.a cell 20

PSR 9997 V&8 Sdtnaged 8”%“0191“&5'8?[“‘@ %®to a final
OD650 = 60. The suspension is passed twi ce through a

r nmogeni zer at P = 1000 bar. The cell
cuﬁg%]u‘%ie' l'c"i"rroﬁegr}éa)lte is clarified by centrifugati on and

cel | Tebr.icoli |stsam &8 evehstgeniateadr byt ransdudtion oh BO9P withta P1 phage
54 Jré&&kly%owr?&r?ﬁr} bﬂ?od‘ dénb&\fv@‘?ge!u! S48, |'a§1bé‘£4€# b|9§'7 AR12 Nog

cati on exchan omat ogr aphy col umm Sephar ose
IESSATORR £ 'E)’i%fd'@'”?&ef"f?é’ f@é‘? Drrddartin %%P”P%fﬁlsdab(’fatory at the
NaoRBAsdtit @ ofadithSs el uted by a 25 step increase of

the ionic strength of the elution buffer. In a second

purification step inpurities are retained on an
Hidé)miressmm\kmml\mmri X (Q Sepharose Fast Flow). PD

does APl 04 & bARDB! 13KIE MhoThl LRGSRl Bodiones

fl ow rou col urm chroma
ihfodbe p&memnl veetor BMGi s hiin pkaanedltlhgesemnaw@m lambdaphage DNA

to drive the transcription and translation of inserted foreign genes. The vector contains
the promoter PL, operator OL and two utilisation sites (NutL and NutR) to relieve
transcriptional polarity effects when N protein is provided (Gross et al., 1985). 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
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30 flow through of the anionic exchange col umm
chr omat ography containing the purified protein Dis

weoncent7i@t ed by ultrafiltration. The protei n BLT/EP2006/069977

containing ultrafiltration retentate is finally passed
through a 0.2 pm nenbrane. 35 Large Scal e Preparation
44 WD 2007/071710 PCT/ EP2006/ 069977 The extraction

t\fs\wé g):%rléﬁ]@ %eeggntg%Aq?qga&dRhgﬁgR/ﬁ%ﬁ/sggt?ttbg il o%rﬁFr)\B etr %Ind thereby
ttambrmoanﬁthanrrsetted gensasded! gelece thnexpurpsion straingkiR58 contains a
RIBERUIE SBRIRBERLART s@tthdt I %ﬁé&%@ t@fq?éfubw eaﬁfeg RliSted by

Inthe first purification ste
KBREGRALRT & &N in¢reFean d:uﬁlﬁs|t?reaer@fareamag-vetsﬁ |”6ﬁh repressor and
SREREIBGE ted rdaérgﬁ @g:rtea@rwunmaleurrnTrﬁsSBxp‘.ismr SferBialbws controlled

PP & ol PRIEAES St Ao yesE ity BhepEElodne pei (mataka &
R@Henbergl‘r%mgth of the elution buffer and filtrated.

In a second purification step inpurities are retained

on an anioni c exchange matrix (Q Sepharose Fast
FhredkycoliptyaiioARS%hot bi nd onto the gel and can be

col Q%Q@SBWSBQ&\ dE CBHI! sthén héHOQ’H&he plodudieh B $RIpHIEN D carrier is

chr omat o% g/ cﬁ fraction_ collection is nonitored
yyterystiverpi they §t \ﬁaf N8 &h oo K hstraifi N € sX coplivgdacs thr ). It
EoptdinEy @amaaty@@eamhammp?ajer(bmg T, mrddékledlsspmel_tmime Kil
i S, concent.r La tr on.. ..
RS SORRERL Mo £ Ll bAT SAL Y AMLSL bt O aton
danfeas b yenprasatand slehslmg«t-sm to tize pnepreﬁomémnbmahedelﬂmrmm@es the

léﬁbdﬁﬁnggégﬁ’@ocgy Ilgﬁhl Btﬂ% E&"’Fs Bt er@r e:;hﬂﬁ\ |o%l %hg‘?-\fé@@fstr% was

stldlnetrlad( ot el
%‘e@% RictransHyian b Nehwith p &dephege sfock P'@b"ioleﬁ'h BrOMN| QR 3A500

ddrivet gt TN 0, 1aRibaBXil %|s@7 &@ﬂ |ﬂﬂid@§ti8n%f%@défé’étlbé 88ogen
5 histidine trjads gse ne V\DOO/ 7105 SE

RN 1 Sl e aOCHR B BV SR PISNEh 3 SN fansposon
tRIhgIegetearoein redaridean o agjiacdnagals gangr ol i ne- rich

region in the mddle (am no acid position 348-380).

Pht D has a 20 aa-N-term nal signal sequence with a
Cooebruction of vaBorGME@MPEPdbNnst ruct The gene sequence of

the rﬁq%g; W&tw é:)omalﬂ)lsgﬁ@b@derbn%dﬁﬁﬁ"?hé%og%tr&&’ur@ism protein

838 trans reconbil hant E. coll using
efHeflyeRzasorinie (pFENPhavapeEed to E‘H’fsffy‘?trPéﬂciM%P%'D The protein D gene
\Dé@ﬂiﬁblﬁfed b-phﬁCIE frgiP ke PAIEHAS Veetbm (JahsofRErBal, 16a1Chinfect. Immun.
carri

FE Pttt PER Bmamebpronbhor. s cepE s feredpbiiy o na 3
¢reldctespattivels The adoXishl thragmamt! wdsythérh Emtrpdnlc@d dreo @MQNS tetween
Mﬁaoq 'aHWBSI thus creating a fusion protein containing the N-terminal 81 amino acids of
the NS1 protein followed by the PD protein. This vector was labelled pMGNS1PrD.

Based on the construct described above the final construct for protein D
expression was generated. A BamHl/BamHI| fragment was removed from pMGNS1PrD.
This DNA hydrolysis removes the NS1 coding region, except for the first 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----
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plasmd (carrying the phtD gene from Streptococcus
pneunoni ae strain Norway 4 (serotype 4) - SEQ ID NO

wh2@3/0descr i bed in WO 00/ 37105). Priners, specPdi/EP1006/069977

the phtD gene only, were used to anplify the phtD
gene in two fragnments. Prinmers carry either the Ndel
and Kpnl or the Kpnl and Xbal restriction sites. These
Rﬁ jmers do not hyF%lJ lefe with 35 any nucl eotide from
the vector but only with phtD specific gene sequences.
An artificial ATG start codon was inserted using the

firstrarjboRn ﬁ%o@é’ B cdritéin IEldlgbderr &bl deCBH fﬂ@ r@'tén%mal-r%teme to

generated PCR products were then inserted

‘ﬁ@M‘p'de@l'rﬁr‘r’i’%@”V'élL}t tachad: Jr'i‘@@éf)te'” @éhwomhwwftﬁd into the
;Ega]sraammoﬁf.&@&%a re@fifls infige ENUdIBATIHRGRIbMWASTL ONf i 1 med.

vect deg! Panein M YRR eG St s ther AL ES sfan o

heat shiedkt atr 3Mas. Plasaits tatasidg ibatwerifAReSe selected iin thhpRsence of

R Fisbngs, ohpecPRin ' 3hbha BIAC AR Sl Sferpgnotated by
Kaesdiony of inclatgd olesmid3DNA vith selatted BndOntitieases.i Tieuretananndnd E. colf

%\t%rpgwfé&ttoggEéDg Breakage of the E.coli cells from
e cu ture at OD 115 in presence of EDTA 5 nM 10

and FVBRESSIOMG Potpip J? dadiedemite biontiplsel tkarlameda P promoter/ O

OpsERETRe hbwralwrssa &Jrhtdlr&eé‘tegbﬁfalﬂm@-s@rﬁ%vé &l hénediRlifd Senome
de reamnm i

val on ex
RO HEP 5P AR oA ST P B (P SUE)) NG Qurfprce the
fespeasined ewivated Nei€reldds6d ern Ot abapiogemnD@s pPespéd.6. 5 and
eluted with NaC 400 nM + Enpigen 0.25%in 25 mM 15
pot assi um phosphate buffer pH 7.4. Filtration on
Smelt-sdafeqmedB@iovar t ri dge (0.45 + 0.2 pn) Antigen

bi ndi g %eoéhd@ the%eﬂfa'h&gth§%9 Eaarré)éﬁcgrﬁrété%d f%)z?rq\/l

chr omat ogr aphy . presence
i mi da?el @xt@pthcfromhgardgqt@qn{eﬂss %Smédp%ﬂﬁﬁ'op nPfdaPiie O was
pEMoahEl adrab e Thd Yroddilcedl ddfted palidt fis fﬁ@w@&bhdﬁéﬁﬁi{@n&ed in a cell

%a&t'ogﬁpﬁﬁO%%E@ RRSHACE BIaHRPT HbaPE Fysperton s gpesed

taiceahroggh a Blyb pisédre AabmogdmizeHatdk © 102G barvl Ide:edis:situmhomogenate
h

BB g 5 AT B DRI, 8 @ ot

gter dheefliasechhygatBNg)appladniona Hatiay beahangsn chrn@a@gtanbh @elrimn (SP

@Hﬁ%%@& rakt F%b%)apé Mdsrt@ftﬂe' I:%erl ﬁ{a'trRrbyWoﬁ@ inferAoN&hK s eluted by a

phosphat e menbrane. Sterilising
R ErgaseR! ”&ﬁ'o?'ﬁét’?flgm fff ”@oe“l'}lﬁ’f‘l?“%‘“ﬁ a MIlipak-20 0.2

pm f ih beecdpUificafieh stefipticd al€ tetdmPdRINSHI 4 n(dFexchange matrix
%\Ee%l\égr'o\s(es IFlglst Fiow). 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 pm

membrane.

Large Scale Preparation
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35 Pneunococcal pneunol ysin was prepared and
detoxified as described in W2004/ 081515 and

wOeDoOB17082499. Exanpl e 2: Preparation of conjRPQEERR06E59977

It is well known in the art how to nake purified
pneunococcal pol ysaccharides. For the purposes of
t hese exanpl es the pol ysacchari des were nmade

doscrEagiashBogti IOl RIC o0 5 RIFERER depialdh 0 was
mBsfornes asofajlangail he hanvested bprothyis ao@mamdj@eecﬂsayaslsed srigeettirough a
Ry HreSdupd haaﬁdaeﬁeéma paésSQr%%%;oBﬁaﬂs&%épyv The

activation and coupling conditions are specific for
each pBleyisd eelicel '%stevr%éé?é“ cufiuge BAnyessnata istdiiyted and applied to a
e%nareexdaahges(mﬁ@égrgﬁmy(@mﬁﬁ\g‘spf%hass% Bi§ %eam @E%a%&he gel
di ss or in er. fo

rp?]t "ég’”%‘hc P{kﬁcilon ?H% is gltl 'p\rlgﬂy apgtra&)/éra:& %’\Pf% ionic strength of the
elmrmoebntferfmdomath eval uated for all the ser otypes All

ser OtIr¥ P%é?oglé?)ﬁmcaﬁoq s% |R1§ %garé’\%{a?n %%W % exchanﬁ;e matrix

di rect carri

& $enhﬁmse réastdigvat Bip doegt bindrgntegthe gsl amelrcen ﬁa@euecmden the flow
tﬁ,q,gb,ygat ed directly, one through an ADH |inker. From a
100" mg/ M stock solution in acetonitrile or

acet d’hP?tP iCPEMALhEMainggrsy Stera faglion geliestien iemepitgrepapOPs The
float theough Sof 1thd aﬁ@ﬁ@x?@ng%l@dﬂ@tﬂoh@to@ﬁ@hy containing the purified

cchari [ater, 0.2M0.3M
Releh s S0enltes 3 olfed et e acei vation  pht
The dteipwatin nconfairtidgeulipaitiation centatel & fivaly pessédthnegh at0.2 um
r%@rinﬁraﬁé" during 3 mnutes at 25 C. Purified protein
protern D, PhtD, pneunolysin or DT) (the quantity
depends on the initial PS/carrier protein ratio) was

@,paq,e,gqu ExFREsEioNBrEeshepol ysacchari de and the coupling

15 reaction was perforned at the specific pHfor up to
2 hour (dependi ng upon serotype) under pH regul ation.

m 1@1&19 %fotélﬁlsqll{ﬁaﬁm:r B pRGHREEYANR e 834 EIPhO pRIAS fandly

M.glysl SOLUE L q R Fink lﬁ%‘?is QEEPmb turs;
R e e S et

mie@ Aig Praueice 20BSEQ P {NY: SéerrﬂPNﬁLfewn%q) W3 plsp ppmiigns pproline-
fRhepgomini tbnmafdlel(8@ino k8@ pasition 348kID).tPhtD hes ac2Praaidéterminal

Pl @l lenvt FitB allXDEMotif. Adi pi ¢ aci d di hydrazi de (ADH)
Pol ysaccharide serotype 18C was microfl uidized before

St Bhiehet Derivatization of tetanus toxoid with

% Pé: é)eau%%g 'y t%(t: laﬁfi'elt ﬁgd[ﬁ{m@g %hff?érr?{éﬂls(f?%zq t was
FrEreRgF P Bl it £ el s e powF gaF Mg Vs%rhcagwfns
Rf@lﬁe*@mThaE' o I@Ft seralzrw AbhBrvhidhesarrigs S siEitmmatengitee
rsprasser, aligvsing bepdlimsiuetiontdd éhepprpagisr adj usted to 6. 2. EDAC
(1-ethyl -3-(3- di nmethyl-am nopropyl) carbodiimde) was
Rdigneratdbain ractiaaeds realizédialampb icbapkBideonireh a MedImmune
plasmid (carrying the phtD gene from Streptococcus pneumoniae strain Norway 4
(serotype 4) — SEQ ID NQ: 5 as described in WO 00/37105). Primers, specific for the patD
gene only, were used to amplify the phtD gene in two fragments. 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 patD 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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0.02M and the m xture was stirred for 1 hour under pH
regul ation. The reaction of condensation was stopped

whyoornocreasi ng pH up to 9.0 for at | east 30 ni PUL/EB2086/069977

25C. 30 Derivatized TT was then diafiltrated (10 kDa
CO nenbrane) in order to renove residual ADH and EDAC
reagent TTAH bul k vvas finally sterile filtered until

and st 70C. m cal .couplin
0 hera A, SinsRe s BuRames S P of b Brpieniss e TP 4
PRFeaFIRN Backor vap thee rqalieaddising stradird teghniquey aniohe BEFIIr07RE 710
POFfoRRPADDEY OBBH ¢oli.2 grans of m crofl uidized PS were
diluted at the defined concentration in water and
PlkiDuBiréfication 2M NaCl by NaCl powder additi on. CDAP
solution (100 ng/mM freshly prepared in 50/50 v/v
RiaPtparifitatioh &/ Afikyedia solaelded to reach the appropriate
CDAP/PS ratio. 5 The pH was raised up to the
act i vat Eonathpif EGolDcdly int theepragbdee of dfanariycid. @dhMtNaOhown dt LS then
st abi | i BegtiaatfortAnaurp3ehtG | addition of TTAH After 3

cosed B B TMEE QL 0 b AR o

regul at eg to the coupling ut| on was

[aef2 }\/I gngml é)nuga té t%rce,gl-!,e{,ﬁgéé §$al ngtaxp%‘%de d%%?@%péaﬂﬂne Q XL

v terf}&ea R wes G Svith NaCl 150 mM
PS/ TTAH @Dﬁi@’en 0.759EpHp 615 \WAS clgtey W m 4en ﬂhha Ethigea 01289 ipbb m
(pH 9. Ojatasditve pixphste tofierpig 4stirred for 30 min at 25 C,

and then left overnight at 2-8C with continuous sl ow

sti r rei nEyitratbd oPSADEARH Ridalidge (g 4sgat2unt)n a second

conj ugation nethod for this saccharide (the first

bei ng t heigeh ity on 22 hBhtinD SepHiardsg &F iINC Bfﬁiidmabréphﬁ)m’pH 74 in
i n Tabl geskhce @ BPMarsddzele RieiCt the tdhenrciamweshed Wil btidizele 5 mM and
via a | FrKean 1% andjqhitast vabioH MM inyiree ibae _potassium phosphate
Pol ysac'&‘i‘fﬁ MHfL ser ot ype 22F was i crof |l ui di zed before
conj ugat| on. 20 PS 22F der| vat| zation Activation and

Coupl in ?‘ng tog i F“’ec pde; %J&%oga EMD DEAE at

pha el atd he is W|th mM NaCl
stirrl n 9% 65&""" Fﬁ t%é ﬁp sorbed
M crof | 4 ute %talna

concentratlon o 6 ng/m |n 0. 2M NaCI andthe

sol ut,| o@on‘é@'ﬁraﬁﬂj éﬁ%tLﬁ’tFjafnﬂ']étlom_\Ltﬁ p%M Qa/% pyMo atg p1—| N1§|gn 50 kDa
CDAP somethiegtie. (100 nmg/ M freshly prepare

acet oni t rilel V\FI 50/ 50_) was added to reach t he
apprapr St@r‘ili@m%éf@ tHe@tilif@d bk & alMMWPAk-20 0.2 um filter cartridge.

Example 1c: EXPRESSION OF PNEUMOLYSIN

Pneumococcal pneumolysin was preparcd and detoxified as described in WO2004/081515
and W02006/032499.

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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The pH was raised up to the activation pH 9.00 0.05 by
the addition of 0.5M NaOH and 30 was stabilised at

wo kaog/opHiaunt i | additi on of ADH. After 3 m nut eBCT/RER06/069977

was added to reach the appropriate ADH PS ratio (8.9/1
ww; the pHwas regulated to coupling pH 9.0. The
solution was left for 1 hour under regul ation. The

BRI o B SRReBR e s v

Llcwsngqhﬁﬂdasnnay tEndized O miigrefluidishtion apdeseabaadzmaH
der i V@{e'a\éﬁva'tl% Qﬁod&fupﬁr@ d'oﬁéiﬁ;hs%re é’d%t:#?é %%ggfﬁ%lfsgﬁdhgn . These

4/ 1

AR GEDRCTSE | 6 POp SR NORI CHEAPIOR RRSTEP arREF s aspived in
MNES alddMOI&lPSIZMZ L%)Ar?ilml ?ﬁtb@ ORI mlje(cﬁ&o (WfF]) rihg) opchQlI rpRehecharide

esu

R CIa Ve Frasied ion B (e REGlReg0 Al shionRas et saobas 160
wi¢re 2bugatettdirestly torthmgan_am_d)rqnéin tae gefaddd metow. The aiteinativecserotype
Y ey fifhte8uerifiadd ol B Blochllohf o arptbe] rker.

Pri orFrem a Ae0 angimi @tnckoﬁoltg@phlacaoylonM@@Hﬁcetpm@lle/water 50%/50%

MngébRPW@ﬁ)Aﬁ Y b ads-4si AgnA :5@) Whs 400 ﬁaago saccharide
| ter, TeresutlpﬂgO 2\% ate has a final Ph Ig

JOIPG, b rafe wes, Afdst torpbtadthe 1speaificagfivation
;ﬁmtmgemmndsryof(tae E’(S!/ﬁc&‘a‘hd@flvaﬁﬁerﬁj}’mazm elt tﬁﬂtpH'(Rhlh@3 minutes at 25

t Purificat
‘?:;g#ugfeec}[ %rg{e}/nr%éot%gif} iz énglé ?és"bulF | ? g%e Buanélgyl depends on the
IﬁitlaItFrSiictarmm préin gatia) Sapiviiied yd the&40ERdgelysddchandgtandthe coupling

0,
l%géttég&oa\(jsgﬂggdonarf’{oagtetﬁ é'hc pl-%I nCL{EPt?Z ﬁéﬁwﬁ%@n&ﬂ% ugngrp)serotype)
Yrdeb Al degitiatian Ag asdRd t‘bﬂb@f@h ryn- T%‘éﬁﬁc@ﬁatﬁrﬁém igfqups .M glycine
éUR.ltlSﬁ Wagréhensédﬁﬁé t@fhet rh&tuF@ﬁ'ﬁE 'pﬂnwééoéﬂ?lﬂy@mosthe BeriRRing pH (pH
- no SI n or onj u
P Th aoior S etmep o BB o FecL Bay oS g win
@htifivoae sioW samegfi nal |y DMAP and other salts (Nad,
gl yC|Fpe! ratFra Hé’)ns contai ni ng conjugates are detected
by ctions are pooled according to their
Kd, stBEnidsdinked to direcarried p@ai) viaa dinksr orAgibicacididihBiGzidEHADH)
o?{;f(:&{aﬁbé‘sérgtgbé)%d ad RitronGiaBb 8L BREPAIAL I ONs ver e

erm ned eC| I c activation/coupling/quenching

@@fﬁtﬁ"ﬁwf&tap‘!ﬁ toxoighwitthBRAGe- Pr ot ei n

E¥r GEfilaTikAtioh of HeM@t@ﬁhélGﬂiu&%unﬁ%eﬂewaMdutédcét 28 PRAAI B 0i2M NaCl
%]dgtoévAhglas%gcr:er vs}ats adcri]ed |% %trd%“? tot rlggct:h l?al %gncc%rl?t?e{tlog%f g\gﬁl When the
dissolution of the spacer was complete, the pH was adjusted to 6.2. EDAC (1-ethy}-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.

47



10

15

20

25

30

35

30 mcrofluidisation before conjugation. Sizes of
saccharides followng mcrofluidisation are given in

wo 209787210 Tabl e 1 Specific PCT/EP2006/069977

acti vation/ coupling/ quenchi ng conditions of PS S.
pneunoni ae- Protei n DIJTT/ DT/ Pht D/ Pl yconi ugat es 35
Serotype 1 4 5 6A 6B 7F pfluld fluid fluid PS 2.5

B e S S R ORI o

efligdes! ta2Mo¥R Py Ne Copov@eOadiiton5. 0 5.0 10.0
@Qﬂﬁ -sﬁﬂg‘gﬁmbo |nv%i/r§1| fdshly ngrgp%réd v 5050 R éaétér%t?gghg Ié y]a/a%gged to

conc. 0.50 O.
@a%theeﬁﬂphf@tqaéw {B2-BP- =pHgq 9.0/9.0/9.0 9.5/9.5/9.0
hedpi v@éga@e(ﬂu@i@thé/a%tl@tl&n BHD.&bYP 12 SditioB-0POBMINaOH and was

r.ot F 22F 23F fluid pfluld fluid
%5‘3]'#58}4 &'1“#']“[11?"5'“ AE 5.0 4.5 15.0 9.0 6.0 2.38
Ao, mnngVeml JerPBizha QI » 2020 Naglin 2\0. NACNaCIYiwsa Gdd@MdNa&th a ratio

A P AR T
st ph regetgtien. (ng/ M) Initial carrier 1.2/1 1.2/1 2/1
ﬁor%éncihmg/ 3219/ 3ycﬂ=|é %olufﬂfnotvvﬁé Qéd:’ § tﬁ%'nﬂxt(ﬂ‘é’/ PO TEDADBARONC.

/' mg PS)
Bnau_fbwe&%ﬁt@ t8/“@ CBPQCWQEP%?P@' %?9 o 9.0/9.0/9.0
PheDbSutfdhOwak Btirdd9%oP/38. Rin9at02 *Q/ Srhd) trRnSER . REMight at 2-8°C with

continuous slow stirring.

PS22F s+-PhtD conjugate

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

microfluidized before conjugation.

PS 22F derivatization

Activation and coupling are performed at 25°C under continuous stirring in a temperature-
controlled waterbath.

Microfluidized PS22F was diluted to obtain a final PS concentration of 6 mg/ml in 0.2M
NaCl and the solution was adjusted at pH 6.05 £ 0.2 with 0.1N HCI.

CDAP solution (100 mg/ml 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 £0.03 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,4 derivative was concentrated and diafiltrated.

Coupling
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Note: pHa,c,qg corresponds to the pH for activation,
coupl ing and quenchi ng, respectively 5

w@bh@ratt7er i sati on: 50 WO 2007/071710 PCT/ EP200B¢DEBDE069977

Each conjugate was characterised and net the

speci fications described in Table 2. The

pol ysacchari de content (pg/n1) was neasured by t he
orcinol test_ an JJ rotein content (pg

o :

b
3 AT D2V aC ks AR P PPt AR B e’ reach a
'afép@r&?-?ﬁeudam/oft%b(w/whﬂ he pofwasledjusied dehOriald- Powih HEI. Fhe EDAC
sniUtips @20cingdnil thel. ¢ TriedHCI pPIY7.5) Wae atide@empalayiy ecohaini (380 ul / min)
©0RLENY M EOA)HEFLIFKEPhe Msuftihg RbIuBEPWES intuBR¥S @t 150 min
Woggw% AR %gnargsduseas 38 éHR&efr%ﬂFrﬂ tan@ wega&o% TR solution

tio
W uerUZ‘{ ¥ et bt s (agi iy el votum) and et 20 min
Henth ifugation. 10 An a-PS/a-PS ELISA was used for the
quantification of free polysaccharide in the
Brigp &7 tha elution oM BephabryeBvOSHBT the conjugtd wasvelarifial ssing a Spum
MpRbrakdred by an a-carrier protein/a-PS ELISA
Antigenicity: 15 The antigenici ty on the sane

onj tes was a type ELI
BRSPS BB o B ey pargent below
{Veraed go ﬁfﬁlgﬁﬂ'e'tyataﬁr%% EPNof IoeBpaed FVETYD aphigeaicih @ft7e4°/n
content (% : 20 Unconjugated carrier protein can be
B@ma&t@hedthércemudidv@ conj ugat e duri ng the purification

f f id
Bl B e el oy BECHEARE 14Ra, F SRS S ek rivation
G000 Iémt)ratédﬂvvlmv@dSMyNaﬂv (Ge0@H ifan1§Q) 14 renjove Bh@ll molecules
@c%ln@%MﬁW%J h%ﬁj ?ﬁl&@\f’%darﬁleﬁ@{eﬁlt ' geJ Bﬁ tfter fifferent molecular

arrieér proteln an € conj ugate rotein

szstiibe rqacwh‘fqnwnentbﬁ%ewa 2R 8- R1D o PRSI eisPS-DT

ébnﬁ@laie? 84 b@fédqwgtvm&vwdoav fRed Ps Ser By GeBlPDObr #& DI &ind finally
Fel n) h%s,aa:?tééﬁar“ er protein in % was obtai ned as

AP GRe ot rYEe) = (free carrier (g/im)/
Er?éatoals comaiaiag cotigatss 0 detectéesy) Qe Ng Fesrtidrisedre poddédadtording

neasured by _|ow / * 1009 .. Stability.. 30 .. .

Pt e e dp e uorep A3 Sichatme BYPras) ratigs i the

epgaeetepantiandPbredeEetniged. filtrati on (TSK 5000- PWKL)

for conjugates kept at 4C and stored for 7 days at

37C. The 10/11/13/ 14-val ent characterization is given

i I$paéifit acidvatisak oapliftidienchingicenditions of B 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 7F
pfluid pfluid pfluid
PS 25 25 7.1 5.0 5.0 5.0
conc.(mg/ml)
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Concl uB@CDEP200&5069977

Serotype

%V
ufluid

14
pfluid

18C
pfluid

19A
pfluid

19F
ufluid

22F
pfluid

23F

PS
conc.(mg/mil)

5.0

5.0

4.5

15.0

9.0

6.0

2.38

PS
dissolution

NaCi 2M

NaCl 2M

NaCl 2M

NaCl 2M

NaCl 2M

NaCl 0.2M

NaCl 2M

Carrier
protein
conc.(mg/ml)

10.0

10.0

20.0 (TT)

10.0
(Ply)

20.0
(DT)

10.0
(PhtD)

5.0

Initial carrier
protein/PS
Ratio (w/w)

1.2

1.2

21

2.5

1.9M1

3N

171

CDAP conc.
(mg/mg PS)

0.50

0.75

0.75

1.5

1.5

1.5

0.79

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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ug each of saccharide per human dose]. A 14 valent vaccine may be made by further
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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 tympanocentesis for bacteriological testing.

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

two consecutive episodes.
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Trial results

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

Clinical episodes and AOM case definition

During the per protoco! follow-up beriod, 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 et 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 IgG
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 least 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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Hn?Hs recPuc{: ion ofp tﬁe %saocp aryngea? carriage of H. influenzae in the PD-conjugate
vaccinees supports the hypothesis of a direct protective effect of the PD-conjugate
vacgcine 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 otitis 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.

55



VB62169

were m xed with nmethyl ated human serum al bum n and
adsor bed onto Nunc Maxi sor pTM (Roskil de, DK) high
wemdiomigioni crotitre plates overnight at 4C. TheCPEPR108668069977

were bl ocked 10 with 10% fetal bovine serum (FBS) in

PBS for 1 hour at roomtenperature with agitation.

Serum sanpl es were diluted in PBS containing 10% FBS,

10 pg/ L cell-wall polysaccharide (SSI) and 2 pg/nL

of pneunococcal pol ysaccharide of serotype 22F

( AFES) T Tad—furtter1dt+ttyed on the mcrotitre plates
W the 59 bef flefeizsAnf nternal reference
cdl i bsatlefl [agai nst| {he stjandard serum 89- SF using the
selr ot §pg- fpeci fic]l §& 15 concentrations in 89-SF was
trl@as edh|i [F|ERe Fae|siky @nd i ncl uded on every plate.
Affger | aphi ng,| tHel bound| anti bodi es were detected
usidng pegr pxi qlnasg-coy,ugat ed anti-human |gG nonocl onal
anfil body| [SPrat|&cH Po¥entjific Ltd., Soham UK) diluted
i £1L0% KBE (1 n | PBS),| and i ncubated for 1 hour at room
t graglure W tih 4g|tjation. The col or was devel oped
usfitng reg8fYSFo-|tisq §|Agl® conponent
t gt r ametlhyllbenzli dijng per axi dase enzyme 20 i nmunoassay
sUbstir atlg| Kbl (BicRP,cGL Hefr cul es, CA, US) in the dark
at| | déE|EEHBEr aturle|=/=Thd reacti on was stopped with
A0 1B pd-t he—opHi cal density was read at 450
n Ser_at kpewspeacilf [€al concentrations (in pg/nL) in
tHe| saml gs mere da|cul atled by referencing optical
dgnsi Eyrppimts—witthin—defliined linmts to the internal
r fgeg‘é’m__lce serums quiye, [ehich was nodel i zed by a
4-18drlajmgt pr| | ogi st|i £ || og |equation cal culated with 25
St Nex [PoTM (Moilegutar—|Devi ces, Sunnyval e, CA)
saf2t iarg. |“ThE ct -|ofF %f of| t he ELI SA was 0. 05 pg/nL
| g&| flor [a| || serlot \f\pkg takjing i nto account the limt of
ddtsedgtigin{ and the |l (it | Jof quantification,
PonoB|A[RER oFi § f¥EayBPB0 At the WHO consultation &
etilng(i h [June 2Q0B, it mwas reconmended to use an OPA
assay ag.pet| out in] Romerjo- Steiner et a! Cin D agn
Lab | ||a%)R@EE=E00F 10|%/86) ;=ppl019- 1024. This protocol
used tag test tlhe (OPA facgivity of the serotypes in
e|flol ljomia t-edt |« 35-|Prigpar ati on of conjugates 57
200/F OH?%} BCT/ 2008 59977 In studies 11
- PDEDI- POl and 41|-Pn-POEE - 007, three 11-val ent
CGi|fie,|f pslapd aki dnpo«( Talldle 4) were included in which
g %f[théo‘%@: pollyfacchigf@éide was conjugated to
i %!n heti-prtoxoi-d|( f9FHE § nst ead of | pg
W sacghpg|ree gonj g@gte, it2 protein D (19F PD).
& ugat|i pn”pPar @mgt 7S g & he studies 11 Pn-PD, 11
- PD&LAY- and 11 Pn-5{sHD&Di - 007 are disclosed in
bl es HlHIAd=7 rE‘é%e(%ig\@ely. Anti -pneu nococca |
ti hod|"| dsponse nd (]:Efactivity agai nst serotype
F|dne | _fdnkh £ol|l bwi ng_[gs nary vaccination with
ei;egﬁﬁﬁﬁ% of'myl ft|Forfsf2dr e shown in
o |8 E%
8 2 |Y (5 £3
all sl 18 |5 IE | |=82
(=] s€E 8lsc|o|8a (&[22
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Table 8 and 9 respectively. ~ ,Rce s urce, rice 10
shows 22F-ELI SA 10 anti body concentrati ons and

w@ercentrages of subjects reaching the 0.2 pg/ nmkCT/EP2006/069977

threshold before and after 23-valent plain

pol ysacchari de booster vaccination. The
opsonophagocytic activity was shown to be clearly

i mproved for antibodies induced wth these 19F-DT
formul ati ons as denonstrated by higher seropositivity
Exareple 4{ opsonophagocytic titers > 1:8) and OPA GMIs
Selectimndfivafridr Ippoteingfopserstypy 19R.CCi nati on 15 (Table 9).
EneaAn®siylusadt er 23-val ent plain pol ysaccharide booster

VaEClbthZGI’inhlbIﬁHhSBﬂ@Nhﬁé@@?Wésﬁs?&ﬂlbW Ea‘ée@]g)n 38 |5§ssay roposed in
1,.D0odl e€s r.ena njrican er r ch

A BeConcentomdiopd il wes Ber by bevcieeRbpalo 2006, Ginical
araluVeeineomriunoiogy 133366 3EOr BnéﬂyR@ﬁmrednmeusnwoeel psm)tsacchandes
\&%qgﬁedéétrgESﬁﬁlg{reﬁ é‘nggg}i':ggr%ﬁl d%.:lntl iy aggggsorlsjed t% 0 Ngnc MaxusorpTM

00Ss evl ous
woslkildwwmgfmblnmmnp@otttmwplafgatowmgbfoatpﬁﬁeiﬂhe glaasmrne blocked

SNFRE %tél\b%vﬁ@%@ruﬁaf FBQFMWS(M 1 n@rvawodfﬁfengfr eRARlE Wtﬂlégﬁlat.on

cases reported er the i ntroduction evnar 0

$eEMUS2MPIAS W?Fﬁré%?i’ d’bs%%p??&'&d&@& i %8S 1§ Ho/mL cell-wall
FRatshari@e (S8l RAd 1O fomilesr @rwumg@ﬁcendp&@at:a@nw of 3kfotype 22F
BB and Bingia Bfbe et P, BREUNE Rt b I SifEufes An intemai
nefevaricd exslititate@Against taPAtadedrd seam BB-SFLdingDfie semnjpagaé@fic IgG
S ARG ol (AP EAAER EREN Ney B REVAE AP lher] b e
washing; the kayad retibopies wege dv@bteémsmme—&pmmﬁmgrat@man

I"g@%brﬁlﬁlof@lféﬂfb@&y @%teeﬁ@é.ehﬁ.cqta nssﬁlém SKUGILRS: in 10% FBS (in
or nul ati on Pneunococcal serot%p%gk /carrier roteln

fng lgfcuga@g f?l,':19|’\1}’c)Ui @t T8em ]_tg rwlth B@It%n The color was
E@Q%b&? M@e?@fbﬁgeﬂgk%ﬁnﬁaﬁent EOérmaﬂhy'lbd;ﬂ:“dme plerosmdd'fxse5 enzyme
Fneunbcoccec r arrl er +
BETPose) 113 gaR 04T BATHD) B Be i taplgrberatre
THePBadtiorDvak/ Rippid Ridh HPBD410. RDM1 ARDthe/ dpiicat @le8sity Mas-rEd at 450

1R .

APy SR oy T ol ook MUY e sdiibied fieFalcated by
wfersncig paptiog] ronsityppyints mihiv defined fimitsc to ¢hezipterngd referpnce serum

PN vhich RiRs %@d@hf&dpa 3 R a%ﬁ%@r&b@&&bﬁ%q’ifaﬁ’& 34IBkhated with
31 D % PD = Tabl e

ety re ChMShsoler K6t SURDRBIeC SRUPETAFR TP Spsor for he ELISA

WaD0esl pRYmLAGS Rir all eertty pAsTtakibY ibtdcagat e 1iBetrod tiytpetioh add he limit

c?fquanu |Eat|ohlat ive fluid Native Native Native Native

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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wG2®787016. 0 5.0 co

PS 1.5 2 2.0 7.5 5.
NaCl Nadl 2M WFI WFI Nad 2M Nadl 2M 150mM PD 5.0 5.0

c. m/m Initial PS/ PD 1/PCTERI006/069977
1/1 1/1 1/1 1/1 Ratio w w CDAP conc. 0.75 0.75 0.75
0.75 0.75 0.75 (My/ My PS) pH. =pH, =pHq 9.0/9.0/9.0

9.5/9.5/9.0 8.8/8.8/9.0 9.0/9.0/9.0 9.5/9.5/9.0

I% s%d?eesy %nOPD%% aﬂg 1?‘3@‘?} g‘%l HE)‘PBWQ vg%né%g@ggﬁofﬁw%lations
Nablev@ Were i inedudedt mV\ehINaBug/@f Naat 19k polpSacthaile2wss tonigated to

V\%ﬂh&raﬁox&@w o/ |H§tefd%fd1'u8%lly35¢5cﬂ§r cgargn%@%lg %r% D (19F-

2M PD'5
P CAnbgalien parapsters for ke siudiey o 1p-PD 11/Pn-APEDI-QRAtang 11 Pn-

PREDIOOERARdiIEEsYRd irPTabRs®, 82n87 & @ct?xézo 75 (nmg/ ng PS)
pH, =pHc=pHq 8.5/8.5/9.0 9.0/9.0/9 0/9.0/9.0

9.5/9.5/9.0 9.5/9.5/9.0 Coupling tine 60 mns 60 mns
ﬁst' RPSHMatoCRRl ANtBad Y asponSES IS OB REtvityAERINSt serotype 19F one

B%{hﬁBﬂWﬁ?Qﬁm va?élhﬁtﬁm%iaﬁ)ﬂfésfeH@F DT formulatlons are shown in

@%é?ﬁﬁgﬁ 5%%% 19_fhows 22F-ELISA
ﬁmm@&@neé}ﬂﬂatlsﬁsuahd ﬁm@ite)gae ol s@bjéctH reﬁthlﬁf thepd R yigihnl threshold

[ .0 2.57.510
Syt BB et o

m@opzm;q»qa@ agtivibNa @y s@Mn to be clearly lmproved for antibodies induced
with these 19F-DT formulations as demonstrated by higher seropositivity rates

5 3.0 canc. m/nm) PS dissolution
|
n

(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 (Error! Reference source not found. 11).

Error! Reference source not found. 12 presents immunogenicity data following a 11Pn-
PD booster dose in toddlers previously primed with 19F-DT or 19F-PD conjugates
compared to a 4" consecutive dose of Prevnar®. Given the breakthrough cases reported
after the introduction of Prevnar® in the US, the improved opsonophagocytic activity
against serotype 19F when conjugated to the DT carrier protein may be an advantage for
the candidate vaccine.

Error! Reference source not found. 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.

Tabled Pneumococcal conjugate vaccine formulations used in clinical

studies.

Formulation Pneumococcal serotype pglcarrier protein

Ls | 4 | 5—| 6B LTF | 9v | 14 |18C—L19F | 23F

Al

mg
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PD 10.0 5.0 5.0 5.0 20 (DT) 5.0

NaCl 2M I n

itial

woadoro7viiav CDAP conc.

c

onc.

m/m Nadl 2M
PDPS 1.2/1 1/1 1/1 1/1 1.5/1 1/1
1.50 0.75 1.5 2 1.5 0. 75PCT/RBION®069977

PS) Ha H = H9.0/9.0/9.0 9.5/9.5/9.0 9.5/9.5/9.0
9.0/9.0/9.0 9.5/9.5/9.0 9/9/9 Coupling time 60 mns

60 mns 60 mns 60 mns 60 mns 60 nins

Ser pt ype o9V

I A N s e e N I
2M NaCl ZIMMNa[d 3 2M Ma@l 52N Wed 72M| @ar|r ner| pacof ebm | 23F | mg
ApdPDo. U . 1pDcP 1R hipd g 1pR1]) 1/eeCPhYen | Mipd TP 1A 1p0 | 1PD T <08
BEDbT A1 . 3ff 3D [apd | pa/ |homy PARD §.3°0 ¥ 3ARNjoded NP 50T [ <0.35
188D 1 Farm(2W [VgypD( LQAE .| D /|o5m. |/ POl 9, .| FB. |/2PD | BB DT | <0.35
195D T farm, 3= F/FEPiH3/RD $.380 4. 3b Y. 3PoS] 8P ] GFD.[Girp. [0F”b PRBT Qa0 | =05
9.0/9.0/9.0 9.5/9.5/9.0 uplitng tine 60 mns 60 mns
30 m.%? 0. S _,.5 Téabl.e 7 Sc:ificn
acti |o/cou LI C 5 .
S. pneunoni ae- PP&TE 2 ~ 3 : i
Pn- PD&Di - 007 st udy Serotvoe 1 3 4 5 6B 7F Native
pf$arbgpdNat | ve Nati yve Nativye fhuid PS 1.5 268 2 [7. 57F
e
PCT/EP2006/ 069977 | 156 M PD?S) 0 5. 03, 0|5, 855 10 9
SR (MGl
PS dissolution NaCl NaCl 2M WF! WEFI NaCl 2M | NaCl 2M
150mM
PD 5.0 5.0 5.0 5.0 5.0 5.0
conc.{mg/ml)
Initial PS/PD 1/0.7 11 1M 17l 11 1/1
Ratio (w/w)
CDAP conc. 0.75 0.75 0.75 0.75 0.75 0.75
(mg/mg PS)
pH.=pH,=pH, | 9.0/9.0/9.0 |9.5/9.5/9.0|8.8/8.8/9.0|9.0/9.0/9.0|9.5/9.5/9.0|9.0/9.0/9.0
Coupling time | 60 mins 80 mins | 45mins | 40 mins | 60 mins | 60 mins
Serotype 9V 14 18C 19F 23F
Native Native Native Native Native
PS 1.75 2.5 1.75 4.0 2.5
conc.(mg/ml)
PS dissolution | NaCl2M | NaCl 2M WF! NaCl 2M NaCl 2M
PD 5.0 5.0 5.0 5.0 5.0
conc.(mg/ml})
Initial PS/PD 1/0.75 1/0.75 11.2 11 11
Ratio (w/w)
CDAP conc. 0.75 0.75 0.75 0.75 0.75
(mg/mg PS)
pH.=pH.=pH, | 8.5/8.5/9.0 |9.0/9.0/9.0 [9.0/9.0/9.0 | 9.5/9.5/9.0|9.5/9.5/9.0
Coupling time | 60 mins 60 mins 45 mins 30 mins | 60 mins
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Initial
CDAP conc.

woleo7rer1H 9. 0/9.0/9.0 9.5/9.5/9.0 8.8/8.8/9. OPCT/EP2006/069977

PD)PS 0.7/1 1/1 1 1/1 1/1 1.2/1

0.75 0.75 0.75 0.75 0.75 0.75

Ratio ww

(My/ My PS

9.019.0/9.0 9.5/9.5/9.0 9.5./9.5/9 Cou ling tine 60
mns 60 mns 45 mns 40 mns 60 mns 60 rains
Serotype 9V 14 18C 19F 19F 23F pfluid pfluid Native

flui uid pf
concdrar%f/#n i _ @S
2M NaZpneumouniae 4 ! : : ‘ :
(DT) 5 0 (PD) 10 conc. (rrg/rﬂ) Initial carrler 1.2/1
15/1_1 2ZIT 1/14pro PS 0( V\L}F
CB%%%"T; -y afi&é) E U.ZF _1:uft§nd:/ 0. &@5 n/(rm Vzlatlve
9. O/'SS 0/9.D 9.40/ 9] O/ 9.00 9. 5/%6 5/ 9. 07-5Coy | |1rﬁ)g t me3.60
rmons(n@@mii hs 45 mins 120 [mns 120 mins 60 mns | Tabl e
Bs%%@@ﬁﬂnagﬁaeﬂ‘zmumia@mm VA1 24P FNaBE IO RNacCt 2M | NaCl 2M
con trat| ongy oo L &r gri og% OfETL [T
nean a|7t b dy con(,en ratl ons G\/C@aé vl\\/l/'E o' d ;
reAth—tol-ow-Rg-—|pg—1D1 3 - DT or
PRiE3 zWP%Z ad-21oF1 CRW! prii nelfy vacci/hat ijon!-§totpl 1/1
cBhtir ¢Ww) 1] Pn- PD&Di - 001 22F- ELI SA 11Pn- PD&D - 00[7
Z@EAFEE&@A G qup N| %079, 20 glgil GVC A Ngiiniy N % @720
(NglrrL) (95% Cl| (95%1) 95% Cl (95% I
@@k&ﬁ 9@?5’.@@5'.5’/@@?9@§.§&5?9.é 16,0/08/9.09.5/8.5/9.0 ST
| BewrR20ec) §699E7 | 60gFneT Edmins]r 6048009, 6D Mingg| 60 mins
96. 2- 100 2.45-3.38 19F-DT Form 21" 150 96.0 2.43 - - -
(YderayS8- 5) 2.991-2] 94 14 18C 19F 23F
Native Native pfluid pfluid pfluid
PS 1.75 25 5.0 9.0 10
conc.(mg/ml)
PS dissolution | NaCl2M | NaCl2M | NaCl2M | NaCl2M | NaCl2M
Carrier protein 5.0 5.0 5.0 20 (DT) 10 (DT)
conc.(mg/ml)
Initial carrier 0.75/1 0.75/1 1.2/1 1.5/1 1.5
protein/PS
Ratio (w/w)
CDAP conc. 0.75 0.75 1.5 1.5 0.75
{mg/mg PS)
H,=pH.=pH, |8.5/8.5/9.0 |9.0/9.0/9.0 [9.0/9.0/9.0 | 9.0/9.0/9.0]9.5/9.5/9.0
Coupling time | 60 mins 60 mins 30 mins 60 mins | 60 mins
Table 7 Specific activation/coupling/quenching conditions of PS

S.pneumoniae-Protein D/DTconjugates for the 11 Pn-PD&Di-007 study

Serotype 1 3 4 5 6B 7F
Native pfluid Native Native Native gfluid
PS 1.5 2.0 2 7.5 55 5.0
conc.{mg/ml)
PS dissolution NaCl NaCl 2M WFI WEFI NaCl 2M | NaCi 2M
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19F-DT Form 3 F - 50 96.0 3.70 (86.3-99.5)
2.58-5.30 Prevnar 148 98.6 2.98 41 97.6 2.91
w@200209018 (2-60-3.41) 1 (87.1-99.9) 2.15-3. 94PCT/EFINE6/069977
conposition of the different fornulations is provided
in table 4. Table 9 Percentage of subjects wth 19F
OCPA titer > 1:8 and 19F OPA GMTs one nonth fol |l ow ng

H A f—\A " Lo - 10 C
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1(\(\\ /1(\

67567 9
4-98. 3
6 14.50

CARi% Sroteinl
(cBRe. @ngﬁrﬁéS

Form 1t

anBD 7
(0. 45-
91.2 0.

.4 (b%) 50 5.0 (PD)
7.76-17.03 19F-
81 8- 96

v
I

2
Z

,}7 1nr—
15/1

0--54-0-94
7nitigiganiep.

protein/PS

Ratio (w/w)

JCL

50 721 95|

720 N7
’.“I'l LU U

1.2/1 11

8 12/H0

CDAP conc. 0.5 0.75 0.75 1.5 0.75 0.75

(mg/mg PS)

pH.=pH=pH, |[9.5/9.5/9.0 |9.5/9.5/9.0 (9.0/9.0/9.0 | ©.0/9.0/9.0|9.0/9.0/9.0 |9.5/9.5/9.0

Coupling time | 60 mins 60 mins 45 mins 120 mins | 120 mins | 60 mins

Table 8 Percentage of subjects with 19F antibody concentration > 0.20 pg/mL
and 19F antibody Geometric mean antibody concentrations (GMCs
with 95% CI; ug/imL) one month following 1ug 19F-PD, 3ug 19F-DT or
Prevnar (2ug 19F-CRM) primary vaccination (Total cohort)

11Pn-PD&Di-001 (22F-ELISA) 11Pn-PD&DI-007 (22F-ELISA)
Group N % =020 pg/mL | GMC (pgimL) N % 20.20 pg/mL | GMC (ug/mL)
(95% Cl) (95% CI) (95% Cl) (85% Cl)
11Pn-PD 152 ‘ 98.7 1.93 50 100 2.78
(95.3-99.8) (1,67-2.22) (92.9-100) (2.31-3.36)
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70.3-89.3 0.43.0.80 88.3-99.1 6.74-14,54 Prewar 65
64.6 0.40 67 100 9.40 (51.8-76.1) (0.27-0.60)

W@ 2070700) (6. 95-12.71) '-The conposition of PCTEP2006/069977
different fornulations is provided in Error! Reference
source not found.4. Table 11 Percentage of subjects
wth 19F OPA titer > 1:8 and 19F OPA GMIs prior to

qﬁqwmp% ooyl NG 23 vy ch piatn—polysaccharide
15 booster| in chi lfdpen pr|i meds 1 pg 19F-PD, _3pg
YeTPdmer [Prnevnar d%gpg 19F- mlvp otal cohort) 62 WO
2007/ 071710 PCY/ ER2O®B6) 069%WA729411| Pn- PD&DI - 002 Pri or

ter-Idoster| vacgi nati-on Qe rronth po¥t [23- véalbent PS 370
oster rimany group N 0/486.3-93:58 :58-5.30)

>
(98% (0] (9l ) (%%8 L11P0- PR 28T O Rt
TTBeompos| t%"\f’eri@f PR Pt @84 47" 4 16,1 18 94. 4
10638 22 42711 7 2-u8 (72.7-99.9) (386.6-2927. 5)

pT Fo e&s withS1oF Yb ﬁt%r 181%9 PA GMTs
23 82 . 3§§}§P &J;jﬁg'%: %m £t ﬁé@ 19F-

(133 2-1089 RI mmqnwnn nf h&d fferent
formul ati odns_i s nrﬂ?\mPP@uONn Errorl Refer difrED&Rr i ce
fRP £ ound. 4. N Tabl e ’(95$% Per|ce e bf Vsubj e%@ with GMT

; Ae et hCl) 4 24358 Cl)
Eﬁ% ﬁGMTs ad?;el nst 77159@—0‘2@6

.y 7 = | 1678
d L8 O‘ﬁe o ﬁ;’l (118.1-238.6)
J.#B‘?ll' FD %6 FTe ”dlzeé:WUb €1 I L,lll | Ul 1

primed with 1pg &8FsskD, |3mg4-38k- DT orl Prevnar (2pg
LSFRTERVET ([Tassall cofent) 11 PmedPDRD! - 002 22F- ELT SA assa
OPA assay |Primary@gr®6dp N (%65>2879. 2P0 glml. GMC (Nglm) N
99OTEr®IGMT - (95% O-) (95% C°) (9B%SCl, (9598C ) 403.1
11Pn-PD 701 10014.52 21 100 255.6-k 94 9. 168%9d) 7. 5245 7-715.9)

(85%- 100)| (133, 5,481 0) | 19F°nr Fo m|1r ﬁ§§%%§)5 3 e

la¥a) f\l_ _I ‘all

“The corposition ST Serent o & pr&wdéd i1 Error! Refefende SouUrce not found/s.
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Table 10 Percentage of subjects with 19F antibody concentration = 0.20 ng/mL
and 19F antibody GMCs {(ug/mL) prior to and one month following 23-
valent plain polysaccharide booster in children primed with 1ug 19F-
PD, 3ug 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 j %2> 0.20 pg/mk | GMC (pg/mi) N | %2020 ug/imL | GMC (ug/ml)
(95% C) (95% Cl) {95% CI) (95%Cly
11Pn-PD 70 7741 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¥ 88 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" 74 811 0.59 72 95.8 9.90
(70.3-89.3) (0.43-0.80) (88.3-99.1) {6.74-14.54)
Prevnar 85 64.6 0.40 87 100 9.40
(51.8-76.1) (0.27-0.60) (94.6-100) (6.95-12.71)

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

Table 11 Percentage of subjects with 19F OPA titer > 1:8 and 19F OPA GMTs
prior to and one month following 23-valent plain polysaccharide
booster in children primed with 1ug 19F-PD, 3ug 19F-DT or Prevnar
(2pg 19F-CRM) (Total cohort)
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192.6-726.2 19F-DT Form 2r 70 98.6 3.80 29 96.6 249.1
(92.3-100) 2,9-4.9 (82.2-99.9) 144.7-428.7 Prevnar 69
W®72002/021756 31 96.8 528.7 (89.9-99.6) (2.0-3. 3)CT/EP2006/069977
(83.3-99.9) (319.4-875.2) F The conposition of the
different fornulations is provided in Error! Reference
source not found.4. Table 13 Percent age of subjects

Lo BEE-WNN | m/\71o

wth—ant+body—corcent+at+ons F1Pn SR FA—ORA—Z—4-8

and GMCs/ QMrs w&&dbabsteﬁwiaé‘m“%w"w he nib I A EF3 vaTent PS Booster
fP%ergg\_lﬁduE‘g TR at T g W 'eglp ?-&g/.',&;ﬂ egpg GMT
19F Prevr ar é@opg 19F- @?%Q(Tot al cor(yg%g;ty 11 (959 c
[P PBEDT - O 120Z2F- ERTESA asSayosrA Bomay O QP N U6_ 4080
0.20 gl nlL |GMC (INgfamia}.2)N % (50238 GVIT  (|9586.1@kY) (95%h3Gbss.3)
(195%réh)" (95%0 Cl) 474 Pn- PD18%5 28| 9180./09 324 7. 7| 5. B63.8
16.4-44 3 Q7-/0.@F-791)1-18(/R454 0L 6. 8)| (1DFIBT FEBGH2947.5)

F- orl 2r 27 333 1 957.6
5&;2? b 01175’ ?LZQ% é,z \,nmﬁég 42'? E o&fﬂg&(s (5528&3)6590
nr I4.L VIIQI81\J\J L . \.4-.L\.l8 3 9
rzggg% 3&?;?%02 Ofr& 1@4)(0 4rakde ) 3785, 2950 TMBa35-10805)

1,O0V] UcU
r‘F?pchl)t ri Reoﬁder? eﬁ@gw’sngtr %:Vgébﬁﬁrrg# %Eu Irr1 S&eib{@% %UM 4
2007/ 071710 PCT/ EP2006/ 069977 Exanple 5: Adjuvant
Fate12 MenPerdefitage @t subjects withitibody tofvaatratiohd he.2 pg/mL,
i MMunogeniorPay:> o8 and SMEsICMT8 lagdikstVAIFgHe upRLYEE 6B adntie

conj ugat esoliowingl tRa-PY oRRasvar bawske\is children pfimetivith 1ug
the respo HSIe-PaL Byg 19FIDT or Emwpauganga 1 ameam» ¢Tutaladohort)

d oot o0 oo

H [ | P P2 £
Vabbl Imco 1 II L me CT UcTT 1 y HU_PU11E|'%PD\$ |00 WI\ 1 UI IIUI atvo—an

11-val ent [pot yba“'ﬂ?‘ELlBA"Es#"D} conjugate Vaghi B, Wth—a
rPF?Ma%ngr&QJ UV aRTt | G o3y BHL Gmc(i:@rﬁné e QW] GopI%s of —5 aar
| der Rhjesus |nmopkeys (|14 @s@ci8 year s- okggh) cyverle (95 ci)
HIAENI Z€ A 1intraguscul arlag2 (1 At |daysied) and Zdss6
with 500 pl of |ei®4pap0)11-valast PS conj u@s-6s (135.5-481.9)
aggored ont@ 315 P¥F of |Al PG4S or 112vdl ents-PS 374.0
ni uaat esl admlxd&-8P% h Ad|(3ﬂﬁf-§bL Ln & H9aciciigasr26.2)

Form 25 70 6 3 : 9 49.1
fA%IaLT ons® t he E%ﬁuéal ent@f% u:z{@g rs@f@& 52&52;‘3817)
P& fggéi? §§)\§ PS14- @&f gﬁ? (319.4-875.2)

hecd o§" To of th’e?]'if?r?n‘t 1’6’rHu|at|5’ 6 provided In E?r@rﬂﬂ erfce sddfce not fBtindyACCl Ne
used 1/'5 dose of

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 %> 0.20 ugimL | GMC (pgimL) N % =1:8 GMT
{85% CI) (95% Cl) (95%Clh) (95% Cl
11Pn-PD 45 28.9 0.09 52 1.7 5.2
(16.4-44.3) (0.07-0.11) (2.1-18.5) {4.0-6.8)
19F-DT Form 2" 51 29.4 0.1 59 271 12.4
(17.5-43.8) {0.08-0.16) (16.4-40.3) {7.6-20.3)
Prevnar 55 18.2 0.10 61 3.3 46
(9.1-30.9) {0,08-0.12) (0.4-11.3) (3.8-5.6)

T'The composition of the different formulations is provided in Error! Reference source not found.4
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of the human dose of the vaccine (5 pg of each
sacchari de per human dose except for 6B [10 g])

waeonogaied according to Table 6 conditions (BREIpP®06/069977

4), except 19F was nmade according to the follow ng
CDAP process conditions: sized saccharide at 9 ng/m,
PDat 5 ng/m, an initial PD/PS ratio of 1.2/1, a

ﬁﬁg IR A A RO e
}% v.ob ee‘gﬁa A By ey AR R ol gates in
é’ér'ﬂ B W ect ed at day 42. Anti-PS3 nenory B
ceII frequenci es were neasured by Elispot from
%gri pheral blood cells collected at day 42. 25
ootirdizeidha oesphrser elisigd to sénpugatehpreaynipedesal vandjnay amtheCelderly
sopglztidn, GBESK Formulated caneth -tdtant pblmﬂd:nlmegﬂﬁl B8} yorﬁlfgate vaccine with a

AdveVajeaht AARveRIT LUgad BSow.er sus conj ugates wi th Al P04
|n eIderIy nonkeys The novel adjuvant enhanced the

G respan Fi e 1l
SR8 oSb zeioi ko oBheeusn ke 114 1\Bs 26 Tuprao wersy gpgunizec
migeyigriy Mc)cﬂitan% Oe%dd%d‘@htfﬁﬁt“'iﬂﬁ aither 11 éﬂ%d’@ Cepiugates
#58rbeg 00iofd16 HeefdIPP4RT d &ivalentiRS jonigaias edmisxgd witteAdise@ndE.
Adj uvant C (Figure 2). Table 14, Conjugate
InnBBg o&%mbqbwudnan@ltﬁeeﬁLw@hw&;%’ag@wseé%%g%ﬁs géérh%o%sed of the
B S P v S14-
S G T L
ef4herlaurpan dase 6f the vaceingd ng 2f eash Sa‘.’@a ReThUumAR dpsprfiseptdor 6B
{90 4g]) 3ogugated8ccegiingdto J@bled condjtions draxgmpld 4).08xcept| 19F As made
43hHing 94 tHe £61l0e8C DA Brécdst Lodditiong 1size d 2@ddhardedat 93hg/od PD at 5
M08/ .Fh?éh7#@/PBCFE(nEF’8f0@§/10€a9%bZ\pt Bbr{éf%gt'(r:atugltw Ih ﬁg@?rse lrﬁ?;’ng Ps,
@-I J&ﬁ ;LFF%&?U/Pe/I%?ﬁdSQ%fOL@ﬁA&i ?f%o I'n vitro fol | ow ng
cultivation with CpG for 5 days In vitro generate
AREPY ERLSDEEI I9vels adSIPateerh@apdyiosidirepwerAased '”oﬁ?f%%‘t"é‘é}ed at
daydd2. Heli¢S3reerhary éhcaiidregiuentiassivarg meaaeurid b Blispdt ifropoperipheral

Bsshsells Thlecauabedy 4of specific plasma cells mrrors the
frequency of nmenory B cells at the onset of the

&&!OF@'{% 1o ?’r‘id %éuﬁ sh&NP( 'ﬁe & bl A%hﬁfgntph f|c%ﬁ l %‘m 9ed the

RARGRAIy FrEy ﬁﬁowaf%s o Dol V'Ehf\lp& n elderly
mpteys. VIRE d1evelrasianternhagregythe IgG responses to PS (Figure 1) and the
opsono-phagocytosis antibody titres (Table 14). There was also supportive evidence that

the frequency of PS3-specific memory B cells is increased by the use of Adjuvant C
(Figure 2).

Table 14, Conjugate immunogenicity in elderly Rhesus monkeys (post-ll opsono-
hagocytosis titres)

P31 PS3 PS4 PSS FPS68 PS7F PSSV PS14 PS18C PS19F PS23F

11-valent Pre-immune <8 5 <8 § <8 16 <8 <8 <8 <8 <8
AIPO4
day 14 post I 8 181 64 49 64 4096 42 37 163 64 <64

11 valent Pre-immune L ] <8 5 3 a7 <8 <8 <8 <§ <B
Adj-C

day 14 post |l 776 1351 891 676 6208 16284 111 161 7132 2048 <B4
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conventional i nmuno-enzymatic procedure and enunerated
as nenory B cells. In the present study,

woeloy®acehar i des have been used to coat cul t ureCpPER108668069977
in order to enunerate respective nenory B cells.
Results are expressed as a frequency of PS specific
menory B cells within a mllion of nmenory B cells. 15
The study shows that Adjuvant C nay be able to
all eviate the known problem of PS3 boostability (see
5t i onal Synposium on Pneunococci and
Pngu(:"r%{:ﬁd'g@gf Di seases, April 2-6 2006, Alice Springs,

nBip /S Sl a@éa‘y?eh gﬁﬁieffﬁc(f 'tﬂ'a 1%% B G E %( 2t cells

R94td Bhowing CThi Léﬁ%ﬁ éﬁ%{e igen-specific
5 ésa Tégiﬁbé dil %GQF%ROE eenu%‘(gr% fmai lflehapot

deﬁF ific plasma cell 1rr0r£ he%requenc ce S at the
ySI eln carrrer
g’culture.

e 9 o mTunogenl Ci ty of PS 19F in young Bal b/c m ce 25

0 f e p vve
ﬁﬁ%}) I’%Vé %??c &P aﬁel Hﬁ)a?g in oa{‘%ﬁ with antigen.
10 tH%FP &SZF %F;%amkﬁavm El 2 g&&gﬁ%d
gogvengR "ala*ﬁw %Pm%& {hvaf eners
InghaRIPsER| SR &@V@C@l@ﬁéﬁﬁ@eﬁ sen psed tgpepat @}ﬁfafﬂ I?liltS‘rS igforder to
sacchéariegpe)tiveimaaci Batlls. Rasilth alclegpriessgd B3S1 fréeB8ncyPSP3 Bpecific
&8y Bels RERiAR miB®nATienBy BLEIBA 1 gG | evel s were
15 dosed in sera collected at day 42. The anti-PS19F

%ﬁowsstg érqaﬂ ?@mea @QP&I@ toI apleﬁ'agg gélgwa lem of PS3

oEtQﬂ ks nfb%s@l!n %rbn u ¥umococcal

%&l#ﬁgﬂﬁ 6%6@639\@ é;ﬂ'm Qfenlrg'%@{rgl the plaln
(b THEnd (RbSE itas/ 8 3 BRE R ﬂﬁ?%ﬂ@? Soniogltn)
20 Schuepmpn L Byl M@O%" 06§99-P6) Exanpl e

7, Effectiveness of Pneum)coccal Hi stidine Triad
Bramisie 16, Bffeéthicbpssasf detopifiod Bneumalysine(dPly) asnd anateint dagrier to

¢ B HRN il Unb gPhicitPoPRS 19MiniRiung Baf/Ohfice ce 5 G oups
of 40 female Bal b/c mce (4-weeks old) were imuni zed

25 GuBhoRl Bl BplyECe s et ol g iR i di B, Bipna 28
vifh 0 Mlgijeliberfevatent pginPS gt 6 é"tf‘l?r'mﬂ"&tgﬁi‘iﬁé’%f’@ admixed with
Atwposeéd of 0.1 lag (quantity of saccharide) of each

Bdth vaétineherrhigatioasivees BRpoB&Bof CBLGRaudnBl/IF sanchaE) 2F each of
rﬁgch"o\ﬁ,ﬁéﬁlsl 548 |HP2F evelop JpgPE2giosed in sera collected

30 R“tl- % igG levels were dosed in sera collected at day 42.
The anti-P$19F 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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The anti-PS22F response, shown as an exanple in Figure
4, was strongly enhanced in mce given 4-valent PhtD

wa@enogEaies conpared to mce i muni zed wi th t heCPERI006/069977

PS. The sane inprovenent was observed for the

anti-PS8, 12F and 19F 1gG responses (data not 15

shown). Exanple 8, Inmunogenicity in elderly C57BI

m ce of 13-valent PS conjugates containing 19A-dPly

and 22F-PhtD 20 G oups of 30 old C57BlI mce (>69-weeks
old) were imunized IMat days 0, 14 and 28 wth 50
Blamyfle g, Elffectivehess af @atumbcareal Hgtiti® TiadlBrotéh @(PHD) as a

SroNdin garidPto Qﬂ\tahc@m@l?ﬁﬂmno@bﬁleltf@ﬂ pE B3 inlyoliR§ @ahﬁé Qr\we

The 11-val ent vaccine fornulation was conposed of

é@%pi%’c%ag% f eacg4of { &B foll OWI ’gdﬁ%% ats 4 and 28
&SR Hif effipsr 4pgient pign Ft%qrsﬂcvaﬁnt F’P@tgqfrumteérﬁﬁ Ps@squdnp@d with
Adj@antf@bl e 1 and comment on 11 val ent vacci ne

Bbts vactedfotmstiond aleccomposddef 4.8 1gabedmtityvdAcatdMaride) of each of
herdiling PanPSOHALAGEEioR anddbpr on 0.1 | ag of

RS Awg@r%ge@%?&?m Rs%moaga&oeét de5ag Table 1 and

under Table 2
PRSI Sh2F dETEYSE APy €8 59 1 | i 5= 2roaglgegpanced in
Pise SRR AYBEYSTHD canivgalss cRapareite Aiide BEuRzehwitiBs plain PS. The
samgadtmpevementrwagrabegrve fanthe mnti4P S§01 2keanddi@dg@irésponses (data not
frowrApl dehyde. In groups 2 and 3 PhtD was used to

conjugate PS 22F, in Groups 4 and 5 a Pht D_E fusion

éiﬁ.&l&gﬁ%g?wo Xﬁ%%}: &y i QAHCC3760 R0 o uéiﬁgﬁs dofjugat

r 6 9 d 0 di erlato g rugates
‘%’2’&'?'&‘96;’ 9BV ant 226-PMBc1 0A and 22F ELI SA 1 gG | evel s
were dosed in individual sera collected at day 42.

Givgpd=bll BROIH §57 Blersige (Pad-wrehe o8l edret iontuneedtiMert dBS Ged and 28
weasu et dithed OBa¢ht & €onjudated HA1dRbIEnEPS! c8dfigdféy, Both admixed
@,ﬁm nahed e%rot%n the 13-val ent conjugate vaccine
‘é laafélrg fo?magt%wr\mé %@&P O]C 0. 12;1(:;0 Léjcc%%@ of Slfr‘ of the

it o RO @aé&%ﬁg‘? %ﬁaBgéb? Pygsov-

A, REMETR, RSASGuT RSO AF D SR SABFLRD {d58 Jablerhaint scggment on 11
willgnh videme Histussad enderf kableL) aT heot3-vadéht Vadsine fafmuldiSn contained in

AdUIdA 0091y oF IPBY 9A-GPRlafld ﬁéz.ﬁlpmm@nmgaaﬁ ské Waﬂ;lg@ah&\t@rhm)snt on
£6, b3t %Q&?r{eoaéc@s&op WeEF[)gQQ@ QQ ec,q/ o ate% gl%up 2

ﬁf‘ﬁf%?fwhw ?i 3Ps Bna 5 1

wasdape Withggaldegyqp In RB%S B’P Efb)&a’b*i"sedztﬁ ﬁOﬁ*HQ%e ¥’S 22F, in
Crepphams P 2 Ehtp FFusion ke mm@@vfzﬂ fopsn 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-lil IgG levels)
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0.1 pg/50pl1 0.1 pg/50pl

pg/ 50pl

3 average 6.32 4.84 5.21 6.74 2.38 2.54 Pool

average 60.9 67.1 51.4 47.4 45.5 41.1

Pool 5

0.1 pg/50p1 0.1 pg/50p1 0.1
0.1 pg/50pl Ad" C Ad" CAd CAd CAd CAd
wW@2002/02mer age 19. 30 20. 20 24.40 12.80 12. 10 13rGODEPI06€069977

4
aver age

1.34 3.81 3.06 2.75 1.26 1.23 Pool 6B average 4.41
4,12 5.88 1.58 2.31 5.64 Pool 7F average 0.83 0.81
1 65—1-98 089 099 Poet—9V average13—8—23 7 20-0
13.1 15.5 9.6 Pool 14 average 25.73 42.96 34.12 32.53
23.97 15.60 Pool e 0 9 9.18.3
4 Pool 19F avera @gé @ ﬁ@?% g&'éé47 0 69.1
ok 23F aver &aRrReUAR |INRREEP AR I\ERCNRs PoofrApA ROUPG GROUP 6
0.09 0.25 0.08 01V23 (0. 19V I C|0.G4v0.1 0.6%0.14 11V 11V
0.15-0.41 0.06-0.12 |0.1944dBy38 BPAPID. 3 198APDO A 19A-dPly
2007/ 071710 PCT/ EP2006/20%9977 fuswl o |3308MPAy, 839, farmm) 19A-DT
80% 73% 22F GVC NR 5. 84F-BhtBg| R2EP0iD ¢5225-RiMD-E| (c22F-PhtD-E | 22F-PD
3.2-10. 6 1.8+ %Np/Ful3. § Ta/Ruly ) L. 1po/q0ub 04“9’5}&1&000%@9/'% 0.1ug/504!
90% 77% 87% 97%Y Ev a8l Q | nmii Emer-m voufl Ad C
Bal b/ @vemgee oOf 1230v3l er0.2PS ‘on?‘l@ates c‘d!rﬂﬂal rﬂjng1210 13.60
19A- dPIPgoland| 22F- Pht|D 5
3 average 6.32 4.84 5.21 6.74 2.38 2.54
Pool
4  average 60.9 67.1 51.4 47.4 45.5 411
Pool
5 average 1.34 3.81 3.06 2.75 1.26 1.23
Pool
6B  average 4.41 4.12 5.88 1.58 2.31 5.64
Pool
TF  average 0.83 0.81 1.65 1.98 0.89 0.99
Pool
9V  average 13.8 23.7 20.0 13.1 15.5 9.6
Pool
14 average 25.73 42.96 34,12 32.53 23.97 15.60
Pool
18C  average 13.4 201 11.9 9.1 8.3 8.4
Pool
19F average 57.5 90.0 63.8 36.5 47.0 69.1
Pool ‘
23F average NR NR NR NR NR NR
Pool
19A cG&mc 0.06 0.09 0.25 0.08 0.23 0.19
ic 0.04-0.1 0.05-0.14 0.15-0.41 0.06-0.12 0.14-0.38 0.09-0.3
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G oups of 30 young Bal b/c mce (4-weeks old) were
i mmuni zed M at days 0, 14 and 28 wth 50 pl of

we@edaoh®er17id- val ent PS conjugates or 13-val ent P&CT/EP2006/069977

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
| ag saccharide of each of the 10 follow ng

[con) ugalas: PSlafd oy B formiR M50 b T2P> dh 73%
FoIJV O | | rolLJdr=ul Clllu

Pyl: lgﬂc(seﬁ TQBI e L a?r@ﬂ co r‘?t760n 11 %p4| enf 085 2.02

vacci ne cd| scyssed unde?z‘T%‘Bl MN7Ghd 135l enp 0417 12:3.4

Lt Zz\/(’ﬂ 1 @7%f Q7%

PS19A-dPly and PS22F- Pht D conjugates (see Table 1 and
comment on 13 val ent vacci ne di scussed under Table 2
Exthple gl Iﬁﬁﬁﬁddﬂeﬁi‘éﬂy Uaajstg2Bhible mice Wfompvﬁenl&@r&nfugates
LHGaiRMG USRIy Eng 225 bifp WS detoxified with

Ingroup 3 and 5 it was done W|th

forrral dehyde. In groups 2 and 3 PhtD was used t
@@HP%@faineyqusg Balp/c ige (verlis LI werRlimsniized i 2 %dﬁxﬁs@ oi# and 28
Withth80 gbefstitherc 1 1-vkam PS caningies B8/1854R07F'S warjugatesd bothradmixed
witrAagiuantl® seedeloahnj ugat ed to di phtheria toxoid and

ﬂ?eF1 {-Ga1dtt Uasdire RrmdBidn- Pl &tnpbRey 226 15& Shrchstdel cﬁ‘é%l:l$ of the

|=§9'PB' ggglst%rsq @lﬁs%cﬁ H3Yp -PD 2Bsov-
g\g@n@% afﬁ[’g%?ggrg &%q'] cgcomment on 11

\e?éﬁw H@‘@t”érdéﬁﬁu‘%ﬁeﬂ mnﬁertTr?élelé ke &velwﬁ?w@tf@w&a&@n igantained in
dddlition D&t igood PSue-ePlylmodR SRR niBgmenjugates (sge Ualge Bainth Lemment on
16 catert Tabdire diSussethendenTraisie 2r [@sipg dsectly-comjuetst 22F). s kroup 2
:Hdet @k ﬁéunPo%:sYi@eQanné}twda%@kif\éS lfthi ERASS BehtmBntMnCEodd Y8R 5 it

DR e

vewﬁ é B&? ﬁf@lraat?é “E‘EP dRBYPPRtRAUP 3 GROUP
AntGREIIA HdGROURIBA linLhdvali\oIemldwsetim indiXiduel vera k@Wectid gt day 42.
THRAEIIEA }gGlu%epcﬁh?la eddAed i thie oihalrs as Mehs.getis pboledredra.
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1]99\(66 ttDDad?ﬂ%E stBngQv%%Fthg h@Q’aEntzgdﬁ LBQ{GQ&%CIR@E}FI‘RQ&UOH
wer% 5%1% g( (gg g O(%’é& %%Agﬂrﬂgp résponse
oL s B e esivly hpacl oy, Shende -vaen
fotaulatiss cvma_we@w tOCrs_wmmurreqd Fitothe 61 yeledtAormlatioer age
21.85 10.38 12.53 8.83 8.73 14.98 Pool
Table 16, PS immunogenicity in young Balb/c mice (post-lll IgG levels)
BalbC mice
ELISA GROUP1 | GROUP 2 GROUP 3 GROUP 4 GROUP 5 GROUP 6
11V 11V 11V 1MV 11V 11V
19A-dPly 19A-dPly 19A-dPly 19A-dPly
gmbs formol gmbs formol 18A-DT
22F-PhtD 22F-PhtD 22F-PhtD-E | 22F-PhtD-E 22F-PD
0.1ug/50p! | 0.1pg/50ul | 0.1ug/S0ul | 0.1pg/50ul 0.1pg/50ul | 0.1pg/50pl
Ad C Adj C Adj C Adj C Adj C Adj C
1 average 131.70 101.20 83.00 82.40 67.90 85.50
Pool




4 average 147.4 127.0 104.4 95.0 113.6 114.2 Pool
average 21.38 20.29 18.26 18.95 18.02 23.04 Pool

wayerageid. 97 4.76 3.72 2.35 1.43 1.05 Pool
7.69 4.58 4.77 4.24 3.92 3.94 Pool
30.7 26.5 21.4 23.4 28.3 Pool

26.23 21.54 24.34 13.73 Pool

5
6B

18C average 53.4 52. 37

TPCHEPI08E/659977
9V average 30.1
14 average 28.78 27.67

46.5 57.8 47.8 75.8 |Pool 19- aver age 186.6 15¢.7
16931789 18+92232 23F—average—4-—98r3-9
5.41 (evapees, 13 4187 Pobq3819A G\#5%. 4 3288325. )1 21878 14.98
18.9 2% 1 0.2-0.6 26.4-4(.7 20.6-[30.6 17.5}26.7
15 1-23 5 190 15.28 5 |0serg 93% 100% 1100% 100% 100%
100% 22FrageVC NR19.99 |3. 78.06. 27 840 18. 76501 C [1. 9182642 114.2
1.8-8 3Fo8-10.4 5.4-13.9 15.24{23.1 9Ysero 0% 93p6 100%
100% 100% 100% Exanple 10, Ilmunogenicity in QUi nea
Pi§s Ofverdgt- Val eni.aPS|copg.aegal esgmnt i ni phs19A- dPliygz 23.04
and 22Fedht D 5 Groups of 20 young Cuilnea Pigs [(Hartl ey
Strain; 5 weeks old) [were i ni zed IMat days| 0, 14
a 2 125 off elther [11-vagl ert onj ugat.e
or%gls v r%e PS crygnj ugat4't(.e’§, bota\f?adn xe g\llth & 1.05
Adj uvant C (see bel oy . 69 WD 2007/071710
977 —The—ti-valent vacginme fornutatton
coftffded fof $925 |pg428cchar i*dé of| eadf®of | he 392 3.94
fol | owi™§' conj ugat es] PS1-PD| PS3-PD,| PS4-PD, [PS5-PD,
PS6B-PB—PS7 PD—PSO\ PD__PS14 PR 1PS18C-TT
P8YOF-@iragnd |PS294- P (é@é Tabl @68 and cét#rent| on 233 28.3
val ent Reakci ne di scussed unde¢r Tabl e [2). The 1B-val ent
vaccine for ion contained in
14  average 28.78 27.67 26.23 21.54 24.34 13.73
Pool
18C  average 534 52.37 46.5 57.8 47.8 75.8
Pool
19F  average 186.6 157.7 169.3 178.9 181.9 223.2
Pool
23F  average 4.98 3.9 5.11 0.57 313 4.57
Pool
19A GMC 0.4 32.8 251 21.6 18.9 23.5
Ic 02-06 | 26.4-40.7 | 20.6-30.6 17.5-26.7 15.1-23.5 19.5-28.5
%sero 93% 100% 100% 100% 100% 100%
22F 6mc NR 3.99 3.76 6.27 8.70 18.76
IC 1.9-8.42 1.8-8 3.8-104 54-13.9 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 pl of either 11-valent PS conjugates or 13-valent PS conjugates,
both admixed with Adjuvant C (see below).
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5 addition 0.1 pg of PS19A-dPly and PS22F- Pht D

conjugates (see Table 1 and comment on 13 val ent
wo amcimegiadi scussed under Table 2 [using PCT/EP2006/069977
directly-conjugated 22F]). In group 2 and 4 the

pneunol ysin carrier was detoxified with GBS
treatnent, in group 3 and 5 it was done with
_@_Gr mal dehy e, nrglgrou ps 2 and 3 PhtD was used t

n] Lgand V%"@zfﬁr Yig{ion as o8 Paseghef %%u@ﬁeqshﬁ'qeu%f. &sfh of the
follomengcenmigpiest PY/PRRY PE3-ER. REAEFD), SARIY,) PSGEsPR.sRY F-PR, PSV-
FD, R 1aRD, P SUBA- T $Sd OFHDIgadeRrBA36-Rb (sot Mabiea sraxainthéndn 11

vaint U&bcipk QistlidsePundsit Tab RS Ithed Blvafetir videlneAoth@fatib® ¥&iht&ined in
ﬁ[ﬂg gqgﬁ f P 1M‘le\é"aﬂb‘ﬁbzﬁeﬁﬁto%gh'yg&&ﬁge@trﬁﬂﬂ 3comment on

i RNk by, Y582 i, ety Eonianica 2P By eroup 2
4B RBCIBRIYS o C AR &3 Heior iy wvltthM%%Paéwemw grghPneand S it
\msgbnEMII'@/\fOMmhyqe GREPPD2 GROPPhYD GROWRd40 GROUERS PS 22F, in
@a@pﬂ find 14 PhtDLY fididd (Hkohdthicl VY14 7186n GPO3 D40 Pwis used. In

10 @@Nwl@&n hl‘.édﬂfﬂi tlﬁ&faﬁ&lmcg:ma@ZF% {eln]-]gA' DT
r@k% %% %I%& (ﬂq\tlvgg%ﬁi?ml g g cQad]at day 42.
oS BRE S5
Ad C 1 average 78.00 77.21 76.15 68. 77 68 59 81 04
Ridd 173 PRimmugegenizy i, y@wung Baltge mic(pastyll 1gG §9elsPool 4
15 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 3.14 4.26 14.4 7.63 6.3 7.52 Pool 7F
average 154.2 216.0 240.0GAiN@a42iQs1i79.1 Pool 9V
TYRACUE 90 OF L8 79 - ‘GRoUF 3 ouPs |"Verblrs | crours
LUVUTT UT LT 1V \zl,“ﬁ.l" U/ _'.11%:7:7 I"Hk{,l 11V 11V 11V
19A-dPly 19A-dPly 19A-dPly 19A-dPly
gmbs formol gmbs formol 19A-DT
22F-PhtD-
22F-PhtD 22F-PhtD E 22F-PhtD-E 22F-PD
0.1ug/50ul | 0.1pg/50u! 0.1pg/50ul | 0.1pg/50pl | 0.1upg/50ul | 0.1pg/50ul
Adj C Ad C AdjC Adj C Ad C AdjC
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 4.75 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 3.14 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 54.12 73.05
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14 average 71.19 77.18 46.53 59.67 38.47 53.69 Pool

18C average 109.4 122.3 137.1 79.9 73.7 83.1 Pool 19F
wayerage1w3. 9 102.5 112.2 75.5 62.3 72.1 Pool P@BEP2006/069977
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 1C 0.24-0.68
12-54.5 24.4-70.5 5.9-34.6 16.6-45.4 4-11.3 Ysero 75%
100% 18001/0 100% 100%,100% 22F+GIVC 0.12 2.51 3.6¢7 45.74

30. 68 IC 0.09-0.16 0.94-6.73 1./59-8.42
29 37t++% 533351264198 ero—18% 95% 95P6106%

108% 2owws Exaﬁﬂrﬂ% 11: 7238 mull at 4683 bdi n§9-Fhde| andd47 53.69
testedPs®a) [The foll owi ng formul ati ong are nade (using
the 13 valen i le 1 and serotype 3

18 twitlge 5| - 1860¢ dommens on 143%al erft vAsci ne  73.7 83.1
di scus®ed ungder Tablle 2 [using direct|l y-conjugated
22F or through an_ ADH linker]). The sdccharides are

P uLatfe W thgal Y nopisr phosphase and Rlg MPL asas 72.1
shown bgiow. | 10 14v {25ue MPL|14V 10i c |MPL Sum jof BAC

Al um ni um cohtent->|FF Sum of BAC Al um ni um content ->

P R Dgseiz Bp carrign,g BS atjo I
‘gogg 1o 2028, o s Al BREE 1/ b M N |
IPDI PD 1 (10 10 3PD110_03PD11010

er
1
ﬁ%o T30 4—PD—3ST10—36 PED—1+—10—Tm 5 PD—1 10106
6 |)GM°10 8%71\ gD 1298810 gé‘-r-‘fb 10'4:6° 6B PD214%10 6.74
2445 16444 91610 oV
2

to 7F BD 1 F PB%0(16% 454 4-11.3

1 n 1 (ggem», /| »5 /01 n 1QQ|% Dn 1 11 0% n 100% 100% 100%

22F GMC 0.12 2.51 3.67 45.74 30.68 96.38
Ic 0.09-0.16 0.94-6.73 1.59-8.42 20.3-714 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 F 14V 10ug MPL
Sum of BAC Aluminium content > FF Sum of BAC Aluminium content -> FF
Per Dose: Per Dose:
PS carrier ngPs Mul-‘gL mhol}’xszl ng Al PS carrier pe PS NT;L muol fo/M ug Al
] PD 1 10 10 1 FD 1 10 10
3 PD 1 10 10 3 PD 1 10 10
4 PD 3 10 30 4 PD 3 10 30
5 PD 1 10 10 5 PD 1 10 10
6A PD 1 10 10 6A PD 1 10 10
6B PD | 10 10 6B PD ] 10 10
7F PD 1 10 10 7F PD | 10 10
9V PD 1 10 10 9V By 1 10 10
14 FD 1 10 10 14 PD 1 10 10
18C TTa 3 15 45 18C TTan 3 15 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 L 10 10 23F D i 10 1¢
BAC MPL 50/200 25 4 100 BAC MPL 50/200 10 4 40
FF Aluminium Sum = 355 FF Aluminium content Sum = 295
content

71



10

15

20

25

30

18C TT.v1l 3 15 45 1SC TTAH 3 15 45 19A dPI 3 10 30
19A dy 3 10 30 19F DT 3 10 30 19F DT 3 10 30 22F

wehi7871d 30 22F PhtD 3 10 30 23F PD 1 10 10 PGFEPD06/069977

10 10 BAC MPL 50/ 200 25 4 100 BAC MPL 50/200 10 4 40
FF Al um ni um Sum = 355 FF Al um ni um conl cnl Sum = 295
content 71 WO 2007/071710 PCT/ EP2006/ 069977 b) The
sarre saccharide fornulation is adjuvanted with each of
RiNgesgme éﬁﬁ"iﬁ‘@r 'dédprm%*p@, Is aquVﬁ”t?%é“ﬂt aanhef herfelowingadiuvents:
concentration of the enul sion conponents per 500pl

ddsejtable karehgiow the Adnasntiation Af thagmulsintcomporetiiLrei FP0LAZOsE is

|Sﬁ@‘l‘”@}dl ents 250I o/w 125 o/w 50pl o/w enulsion
enul sj on enul spgHveRf pha 11. 88 V%‘téarrg 2. 38iyvant A3
THespKesol  Squathe™o. 7ng 5! V9. 14y O 80
4. 85rrg 2. 43y GMYEE Adj uvantemalsiondj uvant @Bulaig uvant
yjluvant A7 111888¢edi ent s 2584mp/ w 2501 GLFmER51 o/ w
SﬁPCO el erul si on enul si on emnul sion enul si on al pha
13qugkng 11. 88nyl&7Mgny 2. 38nyS-35wgopherol Sgidfaigene
1Dwem$010. 7ny 5485ny 2. 14ngy  Ivdem 80 4. 85MfgB5ny
2.43ng 0.97nmy 3D MPL 50g 25g 259 10g 10 c) The
saccharides are also fornmulated with two |iposone
based adj wdpnarg A4 Conpaavdnt as of Adjjuvesie Bl Adjuvant A7
Qugletienti ve23Quasti t at i vs0pew 0.5 nmi2ddsgy 15 50ul o/w
Li posones: embeBa 1 Ny em@fion est er ol erfulgién NY 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 50pg 25ug 25pg 10pg

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

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

-DOPC 1 mg

- cholesterol 0.25 mg

3DMPL 50 ug

QS2150 g

KHzPO4 13.124 mg Buffer
NazHPO4 10.280 mg Buffer

NaCl 2.922 mg

(100 mM)

WFI g.s. ad 0.5 ml Solvent

pH 6.1
1. Total POsconcentration = 50 mM

Composition of Adjuvant B2

Qualitative Quantitative (per 0.5 mL dose)
Liposomes:

-DOPC 0.5 mg

- cholesterol 0.125 mg

3DMPL 25 g

QS21 25 g
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3DVPL 50 pg Q521 50 pg 20 KH2PO41 3.124 ng Buffer N
a2H P041 0.290 ng Buffer Nad 2.922 ng (100 mM WFI

wa@2®7/0ad1®. 5 m Sol vent 25 pH 6.1 1. Total POBCT/EP2006/069977

concentration = 50 rnM Conposition of Adjuvant B2
Qualitative QJantitative (per 0.5 nL dose) 30
Li posones: - DOPC 0.5 - cholesterol 0.125 ng 3DWVPL
gtih %g«epg 72 WO 2007/ 071710 PCT/ EP2006/ 069977
9 Buf fer Na2HPO41 0.290 ng Buffer Nad
5 WI gq.s. ad 0.5 m Solvent pH®G6.1
ccharl des are also fornulated with Adjuvant C
@‘g‘ﬁé’ !;‘téj ot her conpositions where this adjuvant
é:q 0 g’f” 10 Qualitative Quantitative (per 0.5
?Jlose) Ol in water emulsion: 50 pl - squal ene
2.136 ng - a-tocopherol 2.372 ng 15 - Tween 80 0. 97
i he satudbrdesarobls®iotmurated IDVRYjudht U secEbdle P ofh@r

compositions where this adjuvant has been used):

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

- at-tocopherol 2.372 mg

- Tween 80 0.97 mg

- cholesterol 0.1 mg
3DMPL 50 pg

QS21 50 pg

KH2PQ4 10.470 mg Buffer
Na2HPO410.219 mg Buffer
NaCl 4.003 mg

(137 mM)

KCl0.101 mg

(2.7 mM)

WFIq.s. ad 0.5 ml Solvent
pH 6.8

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 ug 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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KH2PO410. 470 ng Buffer 20 Na2HPO410. 219 ng Buffer

NaCl 4.003 ng (137 nM KC 0.101 nmg (2.7 mV) 25 WFI
wa@2®7/0ad1®. 5 m Sol vent pH 6.8 Exanple 12, i npEmEPD®D6/069977

conj ugation chem stry on 22F-Pht D conj ugate

I mmunogenicity in Balb/c mce 30 Goups of 30 ferale

Bal b/c m ce were inmuni sed by the intranuscular (I M

t S|ac0 4 ' - t .
MR, FoKge et Sphp g b AR e megreq g sere
‘Iﬁ@ted atglay 429F, 22F and 23F (dose: 0.3 pg sacchari de /

%%%ate for PS 4, 18C, 19A, 19F and__22F and
PFQ}IE""‘? s '?]bj%ﬂ BOedMURBISRHERAN Bg)- Ph"fagnlts@sv\ﬁémth IgG
legsy (figart &gl atidDopEeh@pieRyodyaix Girek (id@E 6.0 Di phteria Toxoi d,
19A to fornol- 35 detoxified Ply, 22F to PhtD and the
ot her PS to PD. Two formul ations, constituted of

F)c!ll’kgnbis t#ttveg%ccoccus

characteristics of 13 val ent vacci ne made eit her VVI th

22F directl con/J ugated or via an ADH spacer,
Groues et iSMals Bal/e mice e inmyppehdhthedM fﬂ@em‘tfﬂﬁvso 14 and 28
Wi 18/@dnt @S faanmoaeeadt@magb@ RCTAERHM)GF0OINAT 18C, 19A, 19F,

ELI G level d, opsonNg: p ocC IS
AP Lo el s PR RS EAP LG 240 01 b/
®Zﬁgatlelicﬁhm®m93$hom much nore i nmunogeni ¢ t han
22F-PhtD in terns of both 1gG levels (figure 5) and
R S8fowar aeningptadctot Tetarus [pigur8F 69 Dimhieriaahpyoisd, 194 to formol-
ddiB@rb @y, IBWVIAShIY ard %éathbmn@nﬁﬂi' Skd ¥x@hple 2, Table 1 and
St rept occoccus neunoni ae, ca e PS coni ugat es
TS ST 50 et SRR B o PELS WP SRRt "ot v 225 directy
doMugatetie at days O, 14 and 28 10 with 13-valent PS
formul ations containing PS 1, 3, 4, 5, 6B, 7F, 9V, 14,
AREformPlAtions 9§yppleB@Fted math 28Fer (AR £ adjOvadit B, ddjwani Argart agjuvant

, 19A, 19F and 22F and 0.1 pg /
’f‘:%njeﬁeg‘a%%’ %¥GF the ot her PS). PS 18C was conjugated to
E&i@@tﬁy Wbﬁd PHHLISQ 1dd RDEIS Were heXRirdh in58A ddflected at day 42
fornol -

and pooled per group. The following ratio was calculated for each antigen: IgG level

induced with the new adjuvant tested / IgG level induced with AIPQ,.

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 pheumococcal
monkey pneumohnia 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 ug 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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detoxified Ply, 22F to PhtD and the other PS to PD
See Exanple 2, Table 1 and 15 comment under Table 2

wo eno7ohii@ct eri stics of 13 val ent vacci ne nmadeP@i/EPR0BR669977

directly conjugated. Four fornmul ations, supplenented
with either AIPO4, adjuvant All, adjuvant A4 or
adj uvant A5, were conpared. Anti-PS, Ply, PhtD and PD

FE§ I1 % vJag %8}11@%%&?’(0 ! ug%%lﬁ eldJF' t8 _H?ﬁ'ﬁi?lacﬂx!)ﬁ %%8 qhea&her PS to

per group

B\BssQeaE@mp& %dTablsﬂ @ﬁicwnamnt géfﬂf-'r Teple 2 fewaraqtemt@ecd 1 valent
wc&.he tmeorﬂﬁ,mua«% Wer8Blpriédredh ithl favhR\e! 1 nduced with
the new adjuvants tested i nproved at | east

ﬂ;p%mlgd ;tnbembmur(e 10@&DPW@§ZTJF(§QIaﬂe'& .wieerrght mgryt dg@B2SColonies
al

d t t
S ATRP B4 7 olsPOheca ol a8 “hoptn brserchf e Fesihtense
Phey resolt weien expressed nscthe crajmbe25mf ranimkadsy pem gronp reithemeked, lung
SRS oPhioSeREERS IBPLRIG LS L0 8 years-ol d),

ected as haV|ng e | owest pre- existing
Q@Ehomﬂﬁgﬁ f@Gr‘é' é’%dyoch?f&leétronng é% gﬁﬁﬁ?fc}:élesq’gfntlfﬁance (despite the low

i ntranuscul arl
UMBE, (0 RPIMBE t'%ﬁﬁ*j) M@ét%’? ingd, with 11-ygjeqjs copiyggtes pndghe EgtD+dPly
ddmboqy < 01+, ABRer&Xbct tédttompR@dI®thefadfdfart aloh8 Groapd 19F
[ of saccharide]) or PhtD (10 pg) + fornol-detoxified
PIy (10 hg) or the adjuvant al one. 74 WD 2007/071710
0 : A

m—%ﬁact eristi cs of 11 vaI ent vacci ne. All
formul ati ons were supplenented with adjuvant C.  Type
G@P%ﬁfe'iﬂfe@éb@F1('B'Ci@8fec'mﬂ)un!§é¢ By thedettaraseldan rautetpé days 0 and

{4 Gl sl e ahedfr A S@pgﬂabﬁlfy dm’éct\/\@DRP Qﬁé'rmsﬁ% érnzzF AH-PID
broncho-al veol ar | avages col | écte

aysS
PO desiNiradeRye Or thqﬁ@“Yaé% arpe Bply @or@yal,eg%%?gocoayg@tﬁﬁwere made
ByLKE roRbseRNdf EMampReZ (@eiifd Bitid1@randerdle 2)UiHECh formulation was

col oni leared at day 7 after chall enge. As
%ﬂ’ ngméaﬁgwgtga good protection close to

statlstlcal significance (despite the | ow nunber of
ani mal s used) was obtained with 11-val ent conjugates

AREPBEL R Q@qé’deys weJrQ nfeQ8hed mea Qiideted dtigalier. Exact

test) conpared to the adjuvant al one group. Exanple
15, inpact of conjugatlon chem stry on the anti-PhtD

nti body respaonse £EO e effica
0% e ramieRtanoseslmh s 1B ShSE ek e PR R ey 7 (e
gBenbpsoél Qé}olfyaémioe p@énhallyecavere&l bymtbeni B3 ¢hrdment fire the vaccine
nt & t
oI5 e e BB oSt i oreb ik pboRCerlance,
22F- AH- Pht D
22F-AH-PhtD induced a significantly higher anti-PhtD 1gG response and better protection

against type 4 challenge than 22F-PhtD.
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(ADH-derivitized PS), or the adjuvant al one. Both

nmonoval ent 22F conjugates were nade by the processes
wo@booEnznTd € 2 (see also Table 1 and Tabl e 2). BEDRAP2006/069977

formul ati on was 20 suppl enented wi th adjuvant C.

Anti-PhtD ELI SA 1gG | evel s were neasured in sera

coll ected at day 27. Mce were chall enged int ranasal Iy

%Q 5.106 cfu of type 4 pneunpcocci at day 28 (i. a

ﬁeunococcal serotype not potentially covered by
the PS present in the vaccine fornulation tested).
Thé. noAb dhmtiyogenid Loegosites cnomprising 631 pmebfnbmalayap&ular saccharide

ﬁOSL CéstjlgaRtgarom derbtypdd RiX Bhd AokIGREreth 3000 EdridBleldYo a first
i gher i on

agai ney LR EERRARBd B BeaBi g1ty

2007/ 071710 PCT/ EP2006/ 069977 CLAIMS 1. An _

i MRunogENIMENESRPHE PeMRASItED RHEIREN hyvhsreimine fing aglerial toxoid is a
capsul cifferesiqrdteinitalire secomy bgeterded tddinom ser ot ypes 19A and
19F wherein 19A is conjugated to a first bacterial

t O§OI dT@lﬂnﬂ#ﬁggérﬁ’c Soﬂgﬂols‘lﬂéﬂ &qclaqrﬁ 1%r §%\‘fh@ ‘?ﬁ@%%éq rial toxoid is

t oxoi d

wher o1 $915Rs TR LE SR AERTSiG SLLRYS 808, TRt i, CRM1ST,
pr ot ei PET{USSi$ foxoid o3 brttrripbeytabisinAandPeRIMOYSN. The

i mrunogeni ¢ conposition of claim1l or 2 wherein the

figst PRCInghirdgedi©X%empoditon & alngdnedoffdigis thee wlERPthe second

consi SBAC‘E@Ian’[O)&)%t ?é“é&e&@&‘%?n tﬂé p&?&ﬂ?rcbﬁslétmpobfd tetanu toxoid,
CRML97 t t
pneurof’® @Fer Oﬂswe %ﬁﬂﬁ%ﬂoé’sﬁv%ﬁj 5% i i bﬂd rfal aMOYﬁ’fé and

of cl aP"rﬁs‘mPWS'”\/\her ein the second bacterl al toxoid is
selected fromthe group consisting of tetanus toxoid,

di pht hewd amiardyedic rigbSifon RErAhYSEHeSoft BNiRist 1-4awherein the first
bact er paborhbliy Bighedihsineunl ysin. 5. The

i mmunogeni ¢ conposition of any one of clains 1-4

wherein the first bacterial toxoid is pneunolysin. 6.
ThE. i nﬁ'ﬂﬁwd@’é‘#ﬁqgeﬁér?ﬁﬁ‘ﬁpi'ﬁ'%nOfo@“YaW ehelaigT 18 wherein-the second
wher ei badtdnial teegoisdiphti@dd expidl t oxoid is di phtheria
toxoid. 7. The imTunogeni c conposition of any one of

I f
gnzlugnrﬂeagn%bﬁc} ﬁE c%ﬂ'ggg Lcrcf'n' B\ganycgﬂé §'¥ Qlg §J r cz:?gzlsg

DaF. | Eenupgles yanpee Eaci’ﬁb BT
further conprising conjugates of S. pneunoni ae
capsul die ismombgericlesnpbsition afiadkims1- Munﬁdneommmnmgmnigates of S.

Con'posbﬁéu%nﬂfe cgbs@|aﬂ§ac%h§|df99ﬁt5"§r‘d gonprising a
conjugate of S. pneunoni ae capsul ar sacchari de 22F.

9. The immunogenic composition of claims 1-8 further comprising a conjugate of S.
pneumoniae capsular saccharide 22F.

10. The immunogenic composition of claims 1-9 further comprising a S. pneumoniae
capsular saccharide 3 conjugate.

11. The immunogenic composition of claims 1-10 further comprising a S.
pneumoniae capsular saccharide 6A conjugate.
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10. The i mmunogeni c conposition of clainms 1-9 further
conprising a S. pneunoniae capsular saccharide 3
wae@onwyogaie. 11. The i mrunogeni ¢ conpositi on of PCI/BPIUB6/069977
1-10 further conprising a S. pneunoni ae capsul ar
sacchari de 6A conjugate. 76 WO 2007/071710
PCT/ EP2006/ 069977 12. The i mrunogeni ¢ conposi ti on of
any one of clainms 1-11 wherein 2 different carrie
)61% ei hE m%ur@éara? &PBPEHOA R Agutea & Slaips |1e1&swhezem 2 different
di f f er eantier$rotgine anemeparetelyc apyjudatad te at ehsird diferemrd ipypp@soniae
13. ddpeulbigrdae@esssrogpdgosi tion of any one of clains
7 11 wherein 3 different carrier protei ns are

on at ed ta | east t S .
oA o e E FadeloRor B Sog, b AARE 7] uidrgig 2 ciferen
i mruno?j’é'i‘ﬁfd’r@?)‘ﬂﬁé@l PPYALeY ceniyaanddo 6t eastal ‘H%er?m]:gl pneumoniae
wher ei tap4uldi sacelragide serotypes. er protei ns are separately
conjugated to at lest 4 different S. pneunoni ae

Caﬁ’@“' T'“‘l'ﬁe ﬁrﬁﬁ%@éﬁlg%orﬂﬁésqw San z O-FQ‘,%I SHUNORRRLAR 4 different

conpos
i 1T or G PRSP PE ae spersragﬁ'ynscoarr% ebisat A?Sé?ﬁ ool Sy foegmonise
to at FaPEYEr SHCEifR PYAYPES: pneunoni ae capsul ar
sacchari de serotypes. 16. The i nmmunogeni c conposition

of 15| aTie Hm@RERHit SbMGostionrof rAAY @nefof tddme aL1ri Rierein 5 different

pr ot ei &ﬁné%lr&ﬁB? QrefJeBépatesﬁ cér%da%@'t Gt lebsils drftfﬁérﬂ@%neum niae

t oxoi d 0X0l neunol ysin, Protein

Pht D of?" Fﬂg S@ﬁe’iﬂrg? g?rﬂ%’p?siﬁergof 17y The | nmunogeni ¢
conposition of clains 1-16 conprising S. pneunoni ae

capsul ane wammiegeniceorhpasitinon wfelbied13 oorpprisingi ZHoDmoreBof thdnearrier
| MUNogieRing 4GS iffo0 theOfollekiag MBt: ltethfus AoHdId, diftlhera toxoid,
p”eum&#e%%o gglﬂplsrld}eﬁ{ D 5@&5#&%&[&% o% FRBhYGRIRE Lo

protein neunol ysin or usion protein
thereof. 19. The | mTunogenl c corrp05| tion of clains

1-18 CBWﬁJHW‘@'PF@eB'C BRTeRATEAN &F ClRimSs (18 r cuRpsieRar Pd&ngumoniae
conj ugeepsdat sacgranitie il goiuga@a] toPragein Brunogeni ¢

conposition of clains 1-19 conprising S. pneunoni ae

capgul fe %rﬂﬁrﬁ e'nféeccﬁnﬁogﬂ HQ?t agin%otﬁl?o&ﬁﬁ&lsﬂgl 81 pndifoniae

neunoTAPANST SRSRCR S SAUBHER BN DOMIGATEY fio- D or fusion

pr ot ei profein thereofrpe | mmunogeni ¢ conposi tion of claims
1-21 conprising S. pneunoni ae capsular saccharide 7F

C ONH. UGB GminOndteRic tdidsitids - of THSImMs MU BOgRirieing S. pneumoniae
Conposégp'sggr ettt RodiudAe LBPRAEFDNI S, pneunoni ae

20. The immunogenic composition of claims 1-19 comprising S. pneumoniae
capsular saccharide 5 conjugated to protein D.

21. The immunogenic composition of claims 1-20 comprising S. pneumoniae
capsular saccharide 6B conjugated to protein D.

22. The immunogenic composition of claims 1-21 comprising S. pneumoniae
capsular saccharide 7F conjugated to protein D.

23. The immunogenic composition of claims 1-22 comprising S. pneumoniae
capsular saccharide 9V conjugated to protein D.
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capsul ar saccharide 9V conjugated to protein D. 77 WO

2007/ 071710 PCT/ EP2006/ 069977 24. The i munogeni c
wa@eowposi7io on of clains 1-23 further conprisi ngPEI/EP2006/069977

pneunoni ae capsul ar sacchari de 14 conjugated to

protein D. 25. The imunogenic conposition of clains

1-24 conprising S. pneunoni ae capsul ar sacchari de 23F

conjugated to protein D. 26. The i mrunogenic

conposition of clainms 1-25 conprising S. pneunoni ae

cagsul ane mangciogeniceor@Sitionnj akjat ¢3tfortiee tamprsirtgoX @indumoniae

27. TheagsOHERBIFMNAE 16 e6MQRFdd t8Rrdddin B ai M5 1- 26

conprising S. pneunoni ae capsul ar saccharide 19A

conLugated to pneunolysin. 28. The i nogeni ¢ .
OB S SRS RESBn ol iPHTS: (o SCT B G i 4Beumoniae
capsul gaPrsslaesacaharde 23R Fonjunsiaddapetein B Pht D or f usi on
protein thereof. 29. The i munogeni c conposition of

cl abmsTHe 2@muAGEhicS l:dﬂﬂpo%itioﬁ’n(ﬁuﬂé‘imsaﬁ?-z_scé&ﬁéﬂsﬁ\lg S. pneumoniae
sacchagj @aﬁéc&%ﬂd&g%%j%%%gﬂﬁmﬁ%ﬁidor a H.

i nfl uenza rotern, opti y protein D or PhtD or
fusion_protein thereof. 30. The inmunogenic

coRposThe dRMHBRISNYI AYMRQsitiamyofpelaimedil 7§ eqrenrigingh&r @ngumoniae
19A cegrsubosacstzridadgA denjugatedi to esdumpolysonj ugated to t he
carrier protein. 31. The i mmunogeni ¢ conposition of

anye on f | s 1= erein 1 S - ;
kTN e C%ﬁ%%"?'?’é %fgg'*g@ F0SUelriing S, ppeymonis
| i nker 3P§YIar sAgehar 0 GEMRESRPBEY rifsiPrgrotE N ole
wherein the linker is ADH 33. The i nmunogenic

cogposihe dmmohogehiei noBdosiion 3@ vlhiersel428t t@ngrisimges. ipgeumoniae
ath t achggpstiar sddeRaridlgA &dnjuaRbab PnEYMERIPeds iIHTifBenzae protein,
chem s : - e i mMmunogeni c
conpos%)ét?égﬂglg#dt%ﬁy %fg@?ﬂg?'% eggﬁ%rsgf\?\her ein the 19A
saccharide is conjugated to the carrier protein or to

t hé0| i A immyloggnCOAPPOSEIRR ACIrANg ta 8Ny Preseqingrolabhwherein 19A
conpostdpsolar sxfcclanide artirecty aohjagated b-tB carherpestaint he

ratio of <carrier protein to 19A saccharide is between

o %1.an‘flhelfrrﬁﬂun%' &ni@@&‘n&dsﬂior? bt g’nfdnqe of @%%521 5? %thPMnV\QQA capsular
36. The |Emuno en| c CHIEBJ@SHL n ac,cordlln 0 any

pr eced?3G |95 HTAUIRE 8 PATRIRIRtEN R %é{%%ari de is
directly conjugated to the carrier protein. 78 WD

2002/ 078/ irnUACT ¢ iR DMpos 0606 £laim 37 whéted therfinkeoigavlib-c
conposition of any one of clains 1-35 wherein 19F

Ca@?.“' e im?f?l@% &Hi go?ndoﬁti&r%ﬂcmta?gr §9wﬁé}gin(t‘ﬁef frik&Fis attached to

protet {Ple\éleu%er pro{e% y carbodiimide chemistry, optionally using EDAC.

34. The immunogenic composition of any one of claims 30-33 wherein the 19A
saccharide is conjugated to the carrier protein or to the linker using CDAP
chemistry.

35. The immuncgenic composition of any one of claims 1-30 wherein the ratio of
carrier protein to 19A saccharide is between 5:1 and 1:5, 4;1 and 1:1 or 3.5:1
and 2.5:1 (wiw).

36. The immunogenic composition according to any preceding claim wherein 18F
capsular saccharide is directly conjugated to the carrier protein.
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38. The i mmunogeni ¢ conposition of claim 37 wherein

the linker is ADH 39. The i mrunogeni ¢ conposition of
w@bk@7nvB370 or 38 wherein the |inker is attachedPdDEP10h&069977

carrier protein by carbodiimde chem stry, optionally

usi ng EDAC. 40. The i nmunogeni c conposition of any one

of clains 36-39 wherein the 19F saccharide is

conjugated to the carrier protein or to the linker

using CDAP chem stry. 41. The inmunogeni ¢ _conposition

of Sany ToETBYNOgenis RYMACSHiON Rhanvens f isainpsaf 138 wherein 19F capsular

carr i esaqohartdeiisicanuga@l isthe chrsen geteingidelinkeen 5: 1 and

1:5 4:1 and 1:1 or 2:1 and 1:1 (Ww. 42. The

: nowan: N . Y 1.
congr SRR B oFben 87 RelorhBlRy £ bk
conjugated to the carrier protein. 43. The inmunogenic
coﬁ%-osiﬂ?q BINUBPIRHS CORESEPN of| cimS 7 Br 23 weesaiprtheslintigr ia agobed to
capsul toe ceaiecprateindy caddiirgieé elterbistnt bgtionallyr usimig PDAC eI n

via a linker. 44. The i munogeni c conposition of claim

43 erel . LSt : The L G eai
cotgoor ) Ihifoglic Sngh G ncl B RO e e ror
at t nohBHFCPHIR IR FORMIHEE 10 eoFarTel BigleaPhiuineninier Using CDAP
cheni s&eMistypt i onal | y usi ng EDAC. 46. The i mrunogeni ¢
conposition of any one of clains 42-45 wherein the 22F

sag¢hathdl enrhnogemi aap&Stioh &f HRE ofdlof tBimsPT-ab @ihered theQatio of
the li %ﬁérﬁ&%iﬂ% %ccﬁ ﬁg]issﬁétweef‘g%aa_ ?:5! . Bﬁgﬂnér%ﬂ and
0 s 1-4 e e

conpositl 0 any one of cl ai rein

ratio of Wrrier protein to 22F saccharide is between

5:1 and 1:5, 4:1 and 1:1 or 2:1 and 1:1 (wWw). 48.
Tha2.i nhm ogremagecio popoditiannofodnyaone pir eleiedi g1 coaiprising a 22F

wher ei gagstir Sa¢Bh=AEE dPchif corftigatdio HdAaFREpREH. de i's
above 100 kDa 79 WD 2007/071710 PCT/ EP2006/ 069977 409.

The i npgeni ¢ _conposi tjion of claim48 wherein the

av iR glhS PEURREeRIRAOTEUS MR R B Pl BB R CPTBSIRG @ 22F
700 kDeapsylz0saggimride ronipgaied tpde 4B Uer Rvtein 4i-2 Inker kDa.

50. The i nmunogeni ¢ conposition of claim48 or 49

whgj ei find hinuh3ders@shiREitisHof chaim @B WhBfeinathd ke 8 ADH.
pol ysaccharide or is sized by a factor of no nore than

x5. 51, The imrunogenic. co sition of claima48, 49 or

504 GheT a8 HVIGOA O R0 G 47 24 esTe B b ks atched t

m cr of thaicairigaprotsin bysarbotinaide ahamisie AptionalbmstsiRDASn of

any preceding claimwherein the dose of the 19A

sagghathd eniGitigdsiatcBmpssifipt ¥eay dncabdcidithsP4b-44 whBRirbthe 22F

P, orsé‘caﬁmge%s r?:gnj%ated to the carrier protein or to the linker using CDAP
chemistry.

47. The immunogenic composition of any one of claims 1-46 wherein the ratio of
carrier protein to 22F saccharide is between 5:1 and 1:5, 4:1 and 1:1 or 2:1 and

1:1 (wiw).

48. The immunogenic cormposition of any preceding claim wherein the average size
of the 19A saccharide is above 100 kDa
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saccharide. 53. The inmunogeni c conposition of claim
52 wherein the dose of the 19A saccharide conjugate
wo 2003/0pg1of saccharide. 54. The i nmunogeni ¢ cOPQDEP100€069977
of any preceding claimconprising a 22F sacchari de
conj ugate, wherein the average size of the 22F
sacchari de is above 100 kDa 55. The i munogenic

IBSHd s Rttt L EA D3R ot e 10
110 308Rccharge Jpbetween 1BeNd $90 KB -1 19890 K 129-2096 130FARD, or 140-
I Mrunot@rkbDa. conposi tion of claimb54 or 55 wherein the
22F saccharide is either a native polysaccharide or

' S5§ ' Zﬁge B‘%mﬁoé‘%ﬁé &{mp%sm {T‘ﬁé ifh iaﬁ'lgé@‘:ereﬁr? glg JV%Z\ saccharlde is

i muno
t he 22%%55%8?%(&"8'@453%%”88&!% 3&?‘2 BHaB%PtOf of no more than xb.
m crofl ui di zati on. 58. The i Mmunogeni ¢ conposition of
ang1.pr Beeidinmgogenit congosifior sfickm 48, 22For 56 ahetear thd@9A saccharide
CoNj UgRdsheeWBREEHYMIcRUERERNOf the 22F sacchari de
conj ugate is between | and 10 pg, 1 and 5 pg or 1

ﬂ? of saccharide. 59. The |m“run8€%

S5 BINEPeoRNG FomRRSition of 2 Presriing md‘f’hetr?\fé“@q@se of the
sacchat9Adeacehatide ganjegatsisdepypenf! anddOnugr 1 @ed @Y, dThleand 3 pg of
I mmunogeephatideonposi tion of any precedi ng clai mwherein
the average size of the saccharides is above 50 kDa.

805¥D 1219 qu?r?b QICPEH&%E%QTQ %/f Gc@a?l%7%2 \Aﬁ‘\%rew;r r?I%-O do V\ﬂe f the 19A

i mittinogeni ¢
conpr i ¥&§ %@?a?yb@te $ SH\A ﬁ%cca"f‘f"’%ver age sacchari de

si ze of between 300 and 400 kDa. 62. The i munogenic
cobposTiid dnmacayenidi egndositioh adf nar§O pecedidg vatwira hcomprising a 22F

CONPr i $RBharidE cBhjddRte, WHRANH hE REragd Sik&BfthE 20F RAEdhERde is above
si ze o een and 125 kDa. 63. The i nmunogenic

corrpos&l on accor di ng to claim®60, 61 or 62 which
conprises serotype 5 having an average sacchari de

si 28 ofhebistmusegerBEooreneditias of |abe, S4ouherdrn thej averase Gizaiat the 22F
CONpossdcoietidads betdary 110 am yoDkDa, | 080 6020 2006 330v8E; for 150-
conpri $axmeLr ot ype 6B having an average saccharide

size of between 1000 and 1400 kDa. 65. The

i MTuno enlc conposi tion_accordin to a aof c

t 0°%4 Tf EHNUNCgTRiT FRROsWEn g R IW? “&H‘ea%eprr%ﬁg‘a”de is
sacc haelth@ea sitive polysaschatide or BGEed Ay a fBHW ok mamosghamiie

i mrunogeni ¢ conposition according to any of clains 60
L0565 iﬁ{ﬂnunogenic composition of claim 54, 55 or 56 wherein the 22F saccharide

has been sized by microfluidization.
58. The immunogenic composition of any preceding claim comprising a 22F
saccharide conjugate, wherein the dose of the 22F saccharide conjugate is

between 1 and 10 ug, 1 and 5 ug, or 1 and 3 pg of saccharide.

59. The immunogenic composition of claim 58 wherein the dose of the 22F
saccharide conjugate is 3 pg of saccharide

60. The immunogenic composition of any preceding claim wherein the average size
of the saccharides is above 50 kDa.
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conpri ses serotype 9V having an average sacchari de

size of between 250 and 300 kDa. 67. The i mmunogenic
w@eowpo%i7io on according to any of clains 60 to BEI/RP10061069977

conpri ses serotype 14 having an average sacchari de

si ze of between 200 and 250 kDa. 68. The i mrmnogenic

conposition according to any of clains 60 to 67 which

conpri ses,  serotype 23F having an average sacchari de

si £& of NS iEEGRCTI® BPBRAGItioN BeRPrdimshto W%@w@mﬁ?mmg%ﬁﬁ%otype

conposl hadng af averagepresedd angzecdf dietweah Behamnb4qdrkiDee s

serotypes 5, 6B and 23F (and optionally 6A) as native

Sa@ﬁhaﬂéjﬁﬁrur?o%er\}\igr&@mbmo Biding“ 9 6d 8Ne PlunYcomprises

pr ecedi ngt C %h N wher el n t he os(% or t Cies §U|C?L%L_’

S acchal iU P T o1ge eReiale oM EetgoRgp o1 Wnis:

pg, or 1 and 3 pg of saccharide per conjugate. 71.

Thé3.i nimmicyeumogercooqnusisitioro accofdirgnty claine 6,08 g 62l vetiiah comprises

whi ch eabippd §8svingandveeiak 8ScchhrideadiZlof BeSredn 35B45nd 468fkDa.
and 22F (and optionally 19A) at dosages of 3 pg of

sagchari de per conjugate,. 81 WD 2007/071710 . .
oo LoDt PBtRsPHE S PoStion’ AreetHih i 20y Chhaues (800kp 7 whicr
any preYRRIiseYSEPUPHORAIE P RYBIa08 83cahariderize & Hetyeen 1000 and
serotypE® KDa. 5, 6B, 7F, 9V, 14 and 23F (and optionally
6A and/or 3) at dosages of | pg of saccharide per

CORE UQ ; : : [ -
pr g%’:’edmee mgﬁg?or%zaﬁié ﬂ?‘?ﬁg%&é%%rl Sdb: .OQ&r%ég%S %%g)t g‘éqwmh
S pne ﬁsssesesrgtz%zir!rai 19 8t 295 FSRET R PREPLATR YL AT and
t hose 3¥W{augat ed, such that the nunber of conjugated

and unconjugat ed saccharide serotypes is |ess than or
eqes d'_rme ZBmunchenid N@ripBBisHO geddrding @TRAR iof | MO TE0aTY 65 which
prece -

tncon; foa e o o St e AR a0 58 o berBirE2s0 and
The i gaeni c conposition of claim74 which

conprises one or nore unconjugated S. pneunoni ae

pr 67.ei fisa irffBuncplesici scompositien accoodimg 6s iahy an adims |64 fo 8@ which

or 75 whriebdssratyse 0 Baidig ADERrSZe saRERII® Bizaof BétRE& 2 and
are sebapted from Poly Histidine Triad famly (PhtX),
Choline Binding Protein famly (CbpX), CbpX truncates,
Lyt X famly, LytX truncates, CbpX truncate-LytX )

t r Bhcallte ERMHRGGRRIC prosPesHa agrafding 9 @aY 9hriaimbI§Psion67 which
(Ply), cdPemibes $saippe BF28ing 8p BOdragSpdc80aridsSize f hetdeen 900 and
Spl 33. 1066.kDEhe i nmunogeni ¢ conposition of clains 74,

75 or 76 which conprises

69. The immunogenic composition of any preceding claim which comprises
serotypes 5, 6B and 23F (and optionally 6A) as native saccharides.

70. The immunogenic composition of any preceding claim wherein the dose of the
capsular saccharide conjugates is between 1 and 10 pug, 1 and 5 pg, or 1 and 3
Hg of saccharide per conjugate.

71. The immunogenic composition of any preceding claim which comprises

conjugates of serotypes 4, 18C, 19F and 22F {and optionally 19A) at dosages of
3 ug of saccharide per conjugate.
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pneunol ysin. 78. The i nmunogeni ¢ conposition of any of

clains 74 to 77 which conprises a PhtX protein. 79.
wab@7iomTunogeni ¢ conmposition according to any PCEERIEICS977

clai mwhich conprises pneunolysin as free or carrier

protein. 80. The inmunogeni c conposition according to

any preceding claimwhich conprises a PhtX protein as

free or carrier protein. 81. The i mmunogenic

cofposi f§ dMMYPOganis ¢PBBOSHiear &f @”Xai"écﬂﬂgx Cl#Bt Whigh j @emprises

Pht D oconjugafeltoBBerotyp#ht, DE6BUET, O, 4 ebdR3F (aB2 .opfidnally 6A and/or

| MMUNOgeAlidesapesBOsld bfGAcaaAgy prkbnilgatéiny precedi ng

claln1mh|ch further conprlses an adjuvant 83. The

eni c con€05|t on. of

ac Svalte GMPPRGE ca i Bbebab Bard s ooy iher comprises
2007/ OyCPiOgPed/ ERPBIBPUeD SFThatdes dheerehipasndifieranicfrom those
conpos¢anjugatedf suohahah tBS pumbera icnnjugrgeda dpdivienohjugated saccharide

conpr i s&styhd3as leds hafbr i@eth 28. 1- 10ng, 0.2-7, 0. 3-5,
0.4-2, orOSlmg(e 0406 0.9-1.1, 0.5 0r 1

rrg ph hol i for insta
PSR Bg éfweﬂ?'t's? SR8 thosesg S Wil pEner Sompries
adj uvante ord'a% PP%‘)@&'gftﬁ% BT EPNEIGAE SQEEYmENaLOtEInsS.
0.05-1,5, 0.075-0.75, 0.1-0.3, or 0.125- 0.25 ny (e.g.
0. 250. 3he @nhufbgbhic Ebmposi@sn @f IimNDY) whicAr €dmfris@¢ one or more

| St aNGfonEHOLES! SdhbaBorebie | munogen c

conmposition’o 1"ai ns 5, wherein the adjuvant
conprises (per 0.5 nL dosog3 5-60, 10-50, or 20-30 ~ig
(elg. B0 q@mw@ggr@c cqroRosign e'a'mné‘* 8F 75 S‘ﬂ?e@“ $3i¢hpee ar more S.
der i vapreweroffeer proteis aare eseBoteNPicym By Higtigine nniggo remly o(PhtX),
conposchéigd Bihdiey Fro@in8RnH, (CoPXRY, Ctipxt fencatisU\Lgnt family, Lytx
Cor’rprlglﬁ.&g g;peb 9(5trn1'rcé“li@§ﬁ)( 5trt§i teloc'hﬁgencorprggméo hétgxmed

(Fol | Rigomionane zhfsp%ﬁ%’%%oq? R AR

of claim 82, wherein the adjuvant conprises an oil in
watrér €Emulimmonogedl. carhpositimruefogleinisc 7éo0@posgi 6 owhiolh comprises
cl ai m Sfumahieinei n t he adj uvant corrpri ses (per 0.5 nL
dose) 0.5-15, 1-13, 2-11, 4-8, or 6ng (e.g. 2-3,

Sad ei%%'mwo & PGB N e LRSI T B 7o sfomPases 2
or 89, PU&¥@PiR- t he adj uvant conprises (per 0.5 nL
dose) 0.1-10, 0.3-8, 0.6-6, 0.9-5, 1-4, or 2-3 ny

(e79. The immunogenic composition according to any preceding claim which
comprises pneumolysin as free or carrier protein.

80. The immunogenic composition according to any preceding claim which
comprises a PhtX protein as free or carrier protein.

81. The immunogenic composition of claim 80 wherein said PhtX protein is PhtD or
a PhtBD or PhtDE fusion protein.

82. The immunogenic composition according to any preceding claim which further
comprises an adjuvant.

83. The immunogenic composition of claim 82, wherein the adjuvant comprises a
liposome carrier.
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0.9-1.1, 2-3 or 4-5 ng) enulsifier (such as Tween 80).

91. The i munogeni ¢ conposition of clains 88-90,
wob@re7rTia he adj uvant conprises (per 0.5 nL dBSEEP2006/069977

0.5-20, 1-15, 2-12, 4-10, 5-7 ng (e.g. 11-13, 5-6, or

2-3 ng) tocol (such as al pha tocopherol). 92. The

i mrunogeni ¢ conposition of clains 88-91, wherein the

adj uvant conprises (per 0.5 nL dose) 5-60, 10-50, or

20-30 g (e.g. 5-15, 40-50, 10, 20, 30, 40 or 50 9)

|'i ptd Aheemuragenecdrimsitiomst danme33whdvEln)the &fuvaiihemprises (per

| NMMMUNOQEBNHIC dEYYROS1GmMP . 0F, ©5-8] 08-288r §3.1 ME%@' 0.410% 0.9-1.1,

o he 505 o gD R gPalbRSlo o oBRe) 0. 0322 0

0.2-0.3, 0.1-0.15, 0.25 or 0.125 ng) sterol (for

i n§b-antke dMBIBRYESICOCIMPEBHONP 0B FRLPLPB4. wherein the adjuvant
PCT/ EP20G81s66 927 7.5 rilddosth @.026¥2L6 OSHI. 5, 0TS0z, Di1an3,aff 0.125-
cl ai n50386- 83, (aMreo.eios, t he-oad wwtorC@mlrﬁgﬁSst(eﬁﬂ?rfd? Pstance
nmL dosa)o%fe(} 10-50, or 20-30 4g (e.g. 5-15, 40-5

10, 20 é or 50 g) saponin (for instance CSZl)

95. The i nmunogeni ¢ conposition of claim82, wherein

t h&6-ad] LR/ HHEUNOEPHIE FYRROSEHON AETIMS $318p. \afr‘ﬁ!e'm”pﬂ gfliyvant comprises
der i vatpev@.5 rBl6 dosEh &-60ha+H gre 2080 qontpgs b415.040-84, 10] 20,80, 40 or

95, whsg ph)Nipkiredadhtve Rt insgrRy ismeL per 0.5 nL dose)
100 750, 200 500, or 300-400 g Al as al um ni um

p 97. The imunoge c sitiaon of m 95
b 350 OB ot RO Cimh P ouher gaﬁheoa ol Bomprises
dose) (605 modasg) 5&0 12%5@@r§0(38 Hg.(e8. 345, #b5GJ0, 3@ 30, 40 or
20, 360 ughGapenib(org)stdricpid$2A). der i vati ve (for instance
3D-MPL). 98. The inmunogeni ¢ conposition of any one of

cl @%”B He @Jm@% éébrﬂ&)sﬁﬁnn é)?gﬁﬁn 8 wh%?‘e?rﬂhleyadglvar% cof]hpnses an

neunoni ae ca
saccha?WB@@KHEHWSUEated to PhtD or fusion protein

thereof. 99. The i mmunogeni ¢ conposition of any one of

cl 8b.nms THe @mwogeric sanmepsition bfedain 861 wherziadhd 3dj@an3somprises (per
5, 6, @5 ML ddse)lds5-1411-08, 131, 3-8 poreseMgi (89. 2BSWE, dr 10-11 mg)
SaCChahbgﬁamaHQ%h%gﬂ%%Q g&mgg unDIyS|n 100. A vacci ne

kit conprising an imunogeni c composition according to
any of clainms 1 to 97 and further conprising for

c oRBonT et mMypogasisu eePsItion aefntlains t88a L1 19, ahesipn uipanadiuvant
as def congaises (en.50ML cloag)n®. 188, 0EB-8 N.6-600 9-5A 1vdaocRiemg (e.g.

conpr i §bngi, bheori 4G PERIIfer¢UFRas Theons®f any one of
clalns 1to 99 and a pharmaceutical Iy acceptable

|p| nt. 102, [0Cess f t he vacc
ac br di '?fg ”1"(‘)””89%{?'?7? '%@ﬁgb %ge\ghetrﬂg% s?‘ﬂ yagt comprises
m xi ng(Pehe-Simntersy 813129 &6ﬁp%§?t4 th %of mgrg-got1-¢3. é ror £-3 mg)
to 99 tecoifswh as alpha tocopherol).

92. The immunogenic composition of claims 88-91, wherein the adjuvant comprises
(per 0.5 mL dose) 5-80, 10-50, or 20-30 pg (e.g. 5-15, 40-50, 10, 20, 30, 40 or
50 pg) lipid A derivative (for instance 3D-MPL).

93. The immunogenic composition of claims 88-92, wherein the adjuvant comprises

(per 0.5 mL dose) 0.025-2.5, 0.05-1.5, 0.075-0.75, 0.1-0.3, or 0.125-0.25 mg
(e.g. 0.2-0.3, 0.1-0.15, 0.25 or 0.125 mg) sterol (for instance cholesterol).
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pharmaceutically acceptabl e excipient. 103. A nethod

of i nmmuni sing a human host agai nst di sease caused by
WwRogptioemccus pneunoni ae i nfection conpri si ngPCT/EP2006/069977

adm nistering to the host an imunoprotective dose of

t he i mmunogeni ¢ conposition of any one of clains 1 to

99 or the vaccine of claim101. 104. The nethod of

clai m 103, wherein the human host is elderly, and the

di StaséNg MECPeRiF CRPPASHET ObFlaie SErP8nvRereip thegdiuapecomprises

pneunopec 8 &l midideswea §650( 1 RPRY),. or 20-30(gA0Q7 5A 314080, 10, 20, 30, 40 or

PCT/ EP8O 0§/ Ap& T for iddtdnce Bm21)ret hod of cl ai m 103 or
104, wherein the human host I1s elderly, and the

di sease, i s_exacer.bati ons. of _.chronj.c obstructive ,

o BEon e, R RGELS BorBoR o Gai A Wit RBUPS gt gpmrises a
103, whelebsak anddriH A ARIVHN8t is infant, and the disease

is otitis nedia. 107. The nethod of claim 103 or 106,
wheg ei Thé ﬁ‘rﬁnd‘h@?@ﬁc badosition bt \amﬁihmae adihaRBfpriSes (per
meni ngh ki hacker 108.

cl ai rrsb'%(')% @dlggGH%)rﬁ?O%@r%%g%gogjﬂgﬁgg bﬁ%ﬁﬁﬁ@g& ’lglr{sosPhate'
infant, and the disease is pneunonia and/or .
cof] un&hg ViNEEOgengo compasitioAmefn6gBhi® eoriosthereim the adjuvant
cl ai nscam@Ben(pet D6 mladasens-60f 10e$ion2A A nf ¢a.g.Us 6, 40450, 10, 20,

t he treauoRAbO Rf) lipidevedtivhind (of inslah@aaempalsed by
Strept ococcus pneunoni ae infection. 110. The use of

o TGRS PR S, S L STt
medi ca®Esty £.ot 4 Rebt’s Sabnthil1 6F 1P Sepesinasipe qgpsular saccharides

di seasemjugatesdal Php dbfus@ptpodteio theseqbneunoni ae i nfecti on.
111. The use of claim 110, wherein the disease is

el b@.ermerfgg;n% Sic g(gﬁameaafm orle B 2Rint1 -8 SLABRARLAleast or
di sease 8 e Ll u ﬁ/s. g reﬁie.use o'fs%éll aim.
110" or ST Zuthdy 8 6 & Rebaltedleh 17 S BURHIBPIEA B sPCenatides
chr oni eonjugBiedieeRqUNOIYEYY nonary di sease (COPD) of

el derly humans. 113. The use of claim 110, wherein the

di 3e@SR Vagcipd ikiti SomPRsihg@ =@f iminflin@génid ebmpssitioh Ldbcorlitg S&ny of

of cl ae&h%lq % 97 and iRt nc&rﬁﬁisﬂhsﬁﬁs%dcﬁnﬁ | BO1 debySential

and/ or act er aem %.Vof (b0 ngnt umens. .1128. § use o

cl ai ms?4HB's1r4UPg ag Adipfant agAINEH I Y& HRITE S Y

pneunoni a and/or conjunctivitis of infant humans.

11601. AAvetdredcoofprisihg thetimmgnagepicabmpositioa of emuore of claims 1 to 99

responggy 4 phdrkbeditisalipgedeptble@xtibiest. medi a conpri sing

the adm nistration as separate or conbi ned conponents,

igﬁ@ggﬂp?%g%&rr V%g@gglgle E/aacréltnle%c (%rziinga rt]o Iclgipnu mg\?/m:ﬁ: comprises the
step of mixing the immunogenic composition of any of claims 1 to 99 with a
pharmaceutically acceptable excipient.

103. A method of immunising a human host against disease caused by
Streptococcus pneumoniae infection comprising administering to the host an
immunoprotective dose of the immunogenic composition of any one of claims 1
to 99 or the vaccine of claim 101.

104. The method of claim 103, wherein the human host is elderly, and the disease is
either or both of pneumonia or invasive pneumococcal disease (IPD).
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according to any of clains 1 to 99 and (ii) Protein D
from Haenophi /us influenzae which protein D may be

wo e@e/0arTdl or conj ugat ed. 85 WO 2007/071710 PCT/EP2006/069977
PCT/ EP2006/ 069977 117. A nethod of eliciting a
protective i mmune response to infants against S
pneurmni a by administering the i munogenic corrposi tion

ccine of any preceding claim 118. A nethod of

ol 1EC oy e oG G IBS Prmith e negup s Bories b Pl gnd the
agai nstissase iperagerbatioas bf/chaehid etistudive pgmonary disbaseaCIORD).
sequentially or concomtantly (i) the inmunogenic
CORBYSiThd RRHBA of 8GR 163, Ahe @MY@ HERENhoY |§in%'nfna(15 'tf?e fase is
or nore.s. 4pneunoni ae surface proteins sel ected from
the group consisting of the Pht X famly and
pneunol ysin. 119. The i mmunogeni ¢ conposition of
cl &PfhsThe g@thed of atedin @3 ofr 1O awhereid 1the Wwhimeh hosboispnfastesnd the
sacchadisetse Gongniggtischdde badtederhiom at | east all the
foI | owi ng serotypes: 4, 6B, 9V, 14 18C, 19F, 23F, 1,

135: Wq]eerrng ?t Fﬁlalms 1(% tlb m ﬁieé” Eeq-%l%l%ﬂé'\cl)gt l_sLAfr%ant and

oné”br \Pacct ne ¢o
18C, 19e d'sﬁﬁﬂa '9 BREYTONRANAE GRIYNCEEt |y i nferior to

that induced by the Prevnar(r) vaccine in human

Vaaed. Nnemsimniid@genid@npsstisrogfessints wg'ﬁﬂﬂhbtvia@fhe(ﬁf cRin®lt M for use

119, V‘"ﬂ%@ irBathbB&: F¥fevBRtich RP el det dafised HOSHRRHHBERs BRbumoniae

ser ot IS not significantly inferior to that

[ nducg@%ﬁt'oq he Pr evgar(r) vac%:ll ne i n human vacci nees.
121. The i mmunogeni ¢ conposition of claim 119 or 120,
whét@i Fihe re CGE irntunbgsahic comippsition eTacwd dglimsst to 99 or vaccine
ser ot ypfecidii 10$ imtaé ndingfattliecABtrhadidaniear fobthe treatiiadt or prevention
I nduceg J?ééasés%%u?écﬁd&@)febf&oé{:@?Shélﬁndn%eh#f@@.@n vacci nees.

122. The 1 nmrmunogeni ¢ conposition of clains 119-121,
mhereln t he GNC antibody titre induced agai nst

ser bt-y pee use Pisclaigt 15 yhreincBRtdispase sefiihsr Of both (9hpneumonia or
i nducedvapjve pneempgoseal dis¢ase (IFAY of elderiyhumanan vacci nees.

123. The i mmunogeni ¢ conposition of clains 119-122,

\éme?qo %ﬂy*ﬂhé h& %.@Pﬁgbﬁ% \R/hérénﬁ thé‘glgga%q @Q%Jé%atlons of chronic

i nduc egb%rua'v? e @nglﬁ’%??se) vac %lgerF rr}IHJPn:?a%‘lov;c ?It nees.

124. The i nmunogeni c conp03|t|on of clains 119-123,
whét®i hhe iee cBiiainahtd, bbergin thé dipease rdelitie thedigaf iméant humans.
serotype 18C is not significantly inferior to that

| NQyL eghdY se t ieaBREVAGTdrr 112V ARS8 th@ diuzRY |¥3fﬁ§rhritﬁt%5and/or
125. T e I_nmun o Ig%{]%umqangosnl on of clains 119-1
y

wher ei FPEHEERA titre induced agai nst

serotype 19F is not significantly inferior to that
i ndm:e'(ﬂhebyse of claims 110, 113 or 114, wherein the disease is pneumonia and/or

conjunctivitis of infant humans.

116. A method of eliciting a protective immune response in infants against Otitis
media comprising the administration as separate or combined components,
sequentially or concomitantly (i) an immunogenic composition or vaccine
according to any of claims 1 to 99 and (ii) Protein D from Haemophilus
influenzae which protein D may be free and/or conjugated.

85



the Prevnar(r) vaccine in human vacci nees. 86 WO

2007/ 071710 PCT/ EP2006/ 069977 126. The i mrunogeni c
wa@eowposi7io on of clains 119-125, wherein the GVUT/EP2006/069977

antibody titre induced agai nst serotype 23F is not

significantly inferior to that induced by the

Prevnar (r) vaccine in human vaccinees. 127. The

genl é)?’pOSI tion of clainms 119-126 which

cmi eFetod & RIGHRS & Prolacliyes TR BiFPOTSt K. Infangs agpjast S.
i mTunogEEMMENgopadNinistering thecinaiuneg i@ camFositien ain vaccine of any
conpr i presedingsedimdt ype 6A sacchari de conjugate. 129.

The i munogeni ¢ conposition of claims 119-128 mhich

coqu ' ﬁ%etﬁods Sir glc}ﬁ n‘g &?ﬁc&%c&h neQ%oﬁiégpog%tS ev\%er ghagannst S.

corrpr i 8’&%’"5’”@ W%“tefé‘ﬁr-ﬂ RRLPR.E ARy PACancomiantly (i) the
The i nimmngeenic caenmstisn of wascioé ot iryi preceting-cle®o (ii) one or more S.
conpr i piedghodiaersyifhad proteihs datdclddnigor gengroup Rbhektiab lof the PhtX

manni t Ry d&2pnelRRIysiATUNOgeni ¢ conposi tion of claim
131 conprising a sugar, opti onally sucrose. 133. An

|nnun0ﬁen|c conpasi tion conpr|S|n at | east four

pnédlto heaé“rﬁ‘é'}?Q fic, comRogition ff iime difP Uy ateedng SEP'é‘i"h 1 iy which
sacchaedrepsised rgashdirifé eqoaingatss deneemdiomet Isestoaly dee following
wher ei serétypdsedAB, OVE14S ABCT N@F) ZBF, 11 S5, FBMihegsht e GMC BftibBdy titre

or fUS#nQ&bed%b%ﬁ'oﬂebPﬁB%fotmc&ﬁ@cdrﬁwgﬁgﬂ%§ 9V, 14, 18C, 19F
conpos| r]id %f—' fssno?glgﬁima% I)P lgﬁetn : &) l%at |9dL?Ced b the EFevnaer® vaccine in

i nmune response adail ns
human vaccinees.

120. The immunogenic composition of claim 119, wherein the GMC antibody fitre
induced against serotype 4 is not significantly inferior to that induced by the
Prevnar® vaccine in human vaccinees.

121. The immunogenic composition of claim 119 or 120, wherein the GMC antibody
titre induced against serotype 6B is not significantly inferior to that induced by
the Prevnar® vaccine in human vaccinees.

122. The immunogenic composition of claims 119-121, wherein the GMC antibody
titre induced against serotype 9V is not significantly inferior to that induced by
the Prevnar® vaccine in human vaccinees.

123, The immunogenic composition of claims 119-122, wherein the GMC antibody
titre induced against serotype 14 is not significantly inferior to that induced by
the Prevnar® vaccine in human vaccinees.

124. The immunogenic composition of claims 119-123, wherein the GMC antibody
titre induced against serotype 18C is not significantly inferior to that induced by
the Prevnar® vaccine in human vaccinees.

125. The immunogenic composition of claims 119-124, wherein the GMC antibody

titre induced against serotype 19F is not significantly inferior to that induced by
the Prevnar® vaccine in human vaccinees.

86



WO 2007/071710 PCT/EP2006/069977

126.

127.

128.

129.

130.

131.

132,

133.

The immunogenic composition of claims 119-125, wherein the GMC antibody
titre induced against serotype 23F is not significantly inferior to that induced by
the Prevnar® vaccine in human vaccinees.

The immunogenic composition of claims 119-126 which comprises a serotype 3
saccharide conjugate,

The immunogenic composition of claims 119-127 which comprises a serotype
6A saccharide conjugate.

The immunogenic composition of claims 119-128 which comprises a serotype
19A saccharide conjugate.

The immunogenic composition of claims 119-129 which comprises a serotype
22F saccharide conjugate.

The immunogenic composition of claims 119-130 comprising a crystalline
bulking agent , optionally mannitol.

The immunogenic composition of claim 131 comprising a sugar, optionally
sucrose.

An immunogenic composition comprising at least four S. pneumoniae capsular
saccharide conjugates containing saccharides from different S. pneumoniae
serotypes wherein at least one saccharide is conjugated to PhtD or fusion
protein thereof and the immunogenic composition is capable of eliciting an
effective immune response against PhtD.

87



