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WO 2007/ 071707 PCT/ EP2006/ 069974 Field of the
I nvention The present invention relates to an inproved

w®keoeptoenccus pneunoni ae vacci ne. 5 Backgr ourdr/ab20béres9974

Invention Children I ess than 2 years of age do not
nount an i mune response to nost pol ysacchari de
vacci nes, so it has been necessary to render the

pol ysacchari des i mmunogeni c by chem cal conjugation
to a protein carrier. Coupling the polysaccharide, a
10 T-independent antigen, to a protein, a T-dependent
Bietd aofdhe Invenfimr s upon the pol ysaccharide the
Pheopresent esendion TelztepwresdmprpvehBirepdicageus potyrpeniae vaccine.
switching, affinity maturation, and nenory induction.
However, there can be issues W|th repeat
Backarpund efithe Invaptiony| ysacchari de- protein  conj ugat es,

gﬁndréhe Iéx‘s@nihlaﬁ‘ailﬁﬁrsoﬁf REE YEAGEN Mdufe =R Air&ine response to most

s to form m.l|tIV |l ent 15 vacci H&
SRR GS vafiassn B S0Pt PETATaN: puleitithine golysaccharides
irmﬁdnmgmaﬁy thepecadcgplgatiacio aproteie chiABP) Caupiey the poigsaacharide, a
et d (T ) .a rqt arr este
G%Bé(jwdeét 2 nge-gvm ﬁro%%fr? Et gnagaégnocen{ én? ¢ (’?’(%)nif1 ers i YRon the
pcﬂyseeqhaTrde dhed peoRerieanefc  ceependgroy yecawmnaomeﬁwnchmg affinity

ﬁ,gﬁu}éﬁgﬁlta@.dvﬁé;ﬁdr}nﬁd@éﬁbh owi ng a standard infant

sched dosage of the pneunococcal vaccine
was i "r'ﬂi'feéars @Gre ?"’H’ebq IpRHGR @It é‘%ﬂﬁéﬁ“%“”ﬁ'é“%“ﬁ% ofpgtysagcharide-protein
BigeRe Chathe @Gmﬂiﬁéﬂidnocﬁ péfyséd&ﬁarldehar@t&m degRbStey &C kA Gnultivalent

HRE e (b ErEplep 68 e VPR ik PGS dpdbentas type b

palysacararige (RRH) rva@d])aagmmg tetanad toxoidl (ﬂfTeets theprotein (a8 8Yas tested
T t [ [

% 4305008 S B B Bt B ey PES'0 prpeces

p@ﬁaactf@adw‘év@mug@teb‘@cnm tfplfoa@"@t acstanderchinteit sohedig.s As the

bdsa¥@sr heRMelifbcdcbatvabdie R4S inB@asedd tﬁehlﬁmq}ﬁ% EPQ@poﬁ;e & the PRP
tetraval ent tetanus toxoid conj ugate resulted in a

PRISPE e PerlpbAGEeHb coriugaty &?ﬁ?é‘ed’éﬁsr‘?e&eaé%g%c%ﬁg immune
terfenpd &the fIRa6taAHe, POSiIGIIS thefusk bethe seik egirisr grbtein (Dagan

conbj pation [ een described as carrier
Ftr?gglbgeﬁg '5&5?%”0@5@@%%95@@@3 which is not fully
underHBteoafict dfuihe lvatrieepret@in dosegs ah tthed hmnmrghreep(me do the protein
Z‘égggng IQI) ;cht)@éﬁ' {oeJe rﬂﬁl%gét& (Iﬁ FEQR?nfanY@?@bQ?epgﬂéc% ﬂﬂgﬁncreasing
pears to resu onpet
d@éﬂlgesm’ aggirava nBB@éPS’r toxgg) cejuasireresdliediip g %P@?@dﬁ esponse to
ABGtEhzehirer IDaghhet JJQJUMF%QCGBﬁlééﬂ Snal)}sfs dritesBefeitd §f c‘bﬁﬁblnatlon

the carrier Froteln pre dom nate, there are not %
waccipes paveREEN d5preed 8 F718% 'a@%ﬁspw&e%@aﬁeys'mm ‘?hd? ot fully
triverstdddc 8Ll BeliepeL td iedult @roinheén prdeys aewhar ofdearriddopweiear (Fattom,

VQC%In%bl%eqélﬁieﬁgéWQ% %%)ie%r@ Fefstjf?ﬁ‘\t {A}m%}ft?on fgreﬁncells ba/tthe B-cells

nconsist'en anoun carri
forihg eareeripraeinrAnd S-¢ae Fathe PRlgsacetifsioe nitiheeB-palls pmth@@ar righerotein

brad&hinge, tﬁ&%% bt Bh&\ d&.*‘nh%ué BRilAIEN HRoVi®SRE Réssaky Wb for the
007/ 071707 PCT/ EP2006/ 069974 He%e thqere r

Sl PEEc e UTPEPELSS AR ey TTY TEaegcn efects have

padnyiseomeib@ni, dth 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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conjugates into a single, efficacious, vaccine
formul ati on. Streptococcus pneunoniae is a

w@e@moposi ti ve bacteriumresponsi ble for consPCEERDN&069974

norbidity and nortality (particularly in the young and
aged), causing invasive 5 diseases such as pneunonia,
bacteraem a and meni ngl tis, and d| seases associ at ed

with q}lo satrl%n f zf\fﬁ |t|bs rredﬁllThOE harid
rate 'of CSneﬂﬁogoé’@a ec%ﬁ%r% e ’esr{ntcr?g' &9 ypiels halysgecharide
cgigats infeaswglef efgpeious, vesdnerfatmedatin. be 3 to 8 per

100, Oé}ﬁegtdcgcc%g %un?tﬁv?é%s is tQ' réJn? ﬁ(gsﬁlvleo b?&gﬁﬂ aﬁaﬁb@nsmle for

and ot her mani f ations such
@ﬁf\svalabteynorbldﬁxearﬁl r@@“@hwpegmﬂaélv é]qthemtrngawﬂ iaBe®t gagising invasive

HIE%E@LE% as%eﬁ’ﬂ@Mﬂ%@@%ié anEMBARRGH, %F\@@ls%geg a@sociated with
chem cal l'i nked 89“5 ysacchari de whi ch confers

ey Sgﬁ?s%% #5ua Dyis mefia  ha rale OPIAYBIRROSEY Ay pega it the US

fanwfl@m&omg 60 gattls bihaye |?é§t5ﬁdt@i toBete gosdr N0o, ﬁb@ In 20% of cases
i rul enc et er mi nant . f or e occi,, as t. e Cap

i 3 o bafplsEat, A el PP =" BRI E DR & Portay
fala)mwdnﬁo%rmam wltfbantlbwsetreatmbrﬁt poorly i nmunogeni c.

rFl)glt y%%%hu%&dééﬁé a%gdlﬁg@mﬂdfgﬁeﬁgm%ﬂéci g gfjacgﬁé?ide which

processe resente
FWQJ? SEIO0RP LIPeTIEy There ﬁﬁ@@od@ﬁwncﬁﬁ@wes af tAngUMagasci; Bed the

EAPIUIBEs SSHrRBblehViiele ddleitapt RAAeIREIaG! §smh\é’fl'!a $ule not only

i NV oIv S Cro0Sss- I|nk|nﬁ of surface tors

Relecs. they INRgS SYARRM °f e RAsted? é%e?Q“PPZ‘%’E%“t H%‘& Is itself poorly
pinairegéni@ ﬂPoigrga‘.tchsﬁdes nm‘s-ln‘depenﬂemtrmﬂgmﬂl andddas@@s ke processed or
Er%éer g%ogér%e ?/I %1%50 pogl%/?ract (%Vt B J cl:e(ljg Oﬂ%yz e%{o&vls\(/:erf gtlmulate the
mpmmefayetemShmegm ec atteroate pwmbm adichdnvolves wuss-ligormnofrsurface

sive bacterial disease and Gitis nedia

{%%éj@nfsgﬁtgs&y\%d young children. Likew se, the elderly ]
mount !t yebFhowndr pRyesak §XRepME RIS iva) PEIRCAPN BgriRSt Hwasive pneumococci
biRaae B nddrelatedl most( B3gly, with aﬁﬁfo@gtébbeiﬁc’l?érzﬁé'ea_égﬂlle, and the

hence the increased incidence of bacterial pneunonia
pratechands sYBUPLERESIHC] ver ghese and 25 Berk, (1983)
Medi c$trptdcBedut i pmue:)amﬁé i¥ Te 2@k} .comh@nneguee dofl invdstval bacterial

ﬁ%%a%é%ﬁ?%&?? uségla drtl) Ynfa%ts Q C?efonﬂgl F?dr(%r ‘Eéf gg tXe eldeily mount poor

I SCUsse
tesperised ospneFdeasnal R8;cings sRdghmabiviet #/n (19817 btk Beroga|. 42:265-270],

%rﬁ?%%@'n@re\.%éd ﬁgbérﬁssof bYaEH %i':"lé’umodnr d i tﬁg éﬁ)gﬁ’lgﬂon [Verghese and

Saunder s

Bers: @A%R Mepﬁ\ﬂﬁé?@/@’“?fﬁb%do%eéhl di sease (1 PD) is
defi nef Mgorddicdl @fnﬁ%rhéhrbahébdi@ thmn&fadmsmm r@ébgln&ed

éﬁcfclgsa‘{*‘%j?éiﬁégmttfma“&”%ﬁ Bets g&%ﬁﬁr{%gghqrbmggtﬁm SA,
GtenstBinNaL dditdis, Vadoines 4Rh Eeitisr). Phifrdelpbiajl B28auders Co, 2004a: 529-
B3 AGEL b 10, kg b o

wpish Surtelpeniae |Srﬁﬂ4ﬁi¢<§/frw wmd(ocmnw}erm@fm%'a stgrlesie (Musher
smcgﬂmés%bag pns,mi@f@é nrcmarmetl iRNBerratt UE] Wn@@zﬁﬁ WMPfincles and

ronl i "gﬁ‘fg lé'iniiﬁt i s ; ﬁol i t%sCI_H_)C / \?ngsgg?%?s&%a

21#70 @hr@ma@rstrbGWe puimooéry tisease (CQP\D&)SZ@@J’Qh@é’diﬂ%compas&ng

%%(a?g%ggi%soéﬁ'ﬁ&f’obstruction, chronic bronchitis, bronchiolitis or small airways
disease and emphysema) that often coexist. Patients suffer exacerbations of their
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condition that are usually associated with increased
br eat hl essness, and often have increased cough that

waoreap7/0e17pT oduct i ve of mucus or purul ent sput unPCEEPR061069974

Eur Respir J 2001 17:995-1007). COPD is defined
physi ol ogi cal |y by the presence of irreversible or
partially reversible ai rvvay obstructl on in patients

nic broncht (St.anday ds
b Mo, e oty 85shei' Rl Vfbasd PRRINSEEn ol hove
nbeasadaiougrethajpudynienRioguctivesefaraesus Anmunilespdthor(@disan, Eur Respir

AR T T e e R
pRitallg revgrsifieaigvay qbﬁfwh@wcp@b@ryts Wit encerieprogebisiand/gr
?W@é‘ma— tStaRRfrdsbr e mbgﬁ&_@tane Rafelb BQtTe‘%&' vﬁth%%nfcttrbtstrmve

nonary di sease in . a State-of-the-art revie
'mﬂnawr diseAse ohmeisen Thergsic PecialyrAm 4 ReppiRQH. GRty MeF’t1519§
Nbusszwga!;]swnlzm)‘ _Ekmrb?n@&am:loam/alerebft@ﬂcetu@edi@wtedcmauaa(e g.
rove a n a i pl.e .serot . .
DRk R e n B T B MEk e ¥l rapis wsructve
mdmomawsdlsdazseﬁir 2EI0: desterafiid-arhregiewFCiguMiesblel Bev. @011 Bar
I g 11 val ent conjugate inmunogenicity in
R‘F}amg%)%ag{hegus nmonkeys. The |ighter bars represent
t he GM: after two inoculations with 11 val ent

Wmmgaéneomébt Jr Wid aieamtnmﬁ%raﬁoedé\%bvampﬂm fgﬁﬁu.hﬁbn of a
bar s rergresent the GVMC after two inoculations with

iR SCOBRP §§3@t8°qcﬁ“%ﬂjeﬂﬂ?8ﬁ?e @'VSEGCFFF'%F%‘J@a&‘PC%%\r t
show ng menory B cells for PS3 after inoculation with
& LentfF congugat e in adjuvant C or al um nium
%H% eﬁg'f' '°"d'f VAYIES Fi gure 3 Bar chart show ng anti
lguyes Ac deardhde shewing rirfuvaiere moojupate | imnBabdenCityriic @ldedy Rhesus
%@Pﬁe?? Fre/ ﬂ%rﬁéll bdt arle %X@%gﬁh’tﬁ de @%c&l&‘tﬁmé Wit #'valent

y~ conj ugat es. art show ng
piugstecio oSG adigeEnt cT'aeydarherszarw@reﬁeatethﬁdwc after

tRendtulBbrRdithPlakRnP@nigae fadiidescand the 4-val ent
Pht D conjugates. 30 Figure 5 Bar chart show ng

anti-22F 1gG response in Balb/c mce Figure 6 Bar
Elgard 2 Showhangshaning-methorg BSae 1gb IREEBOal et o®cdationtwithsthe 11 valent

B h I gG
rogafdes il Conmmy ST R e8iea e o fer s
i mruni sation with 13 Val ent conjugate vaccine

PgTF@Eggto% f%agt ﬁoufnera%ﬁtpongéacuwa%aw ﬁnmo%@ﬁzmz JBWC mice for

9974 Bar chart show ng t
Pedtietent Riain @pma&awde:o anfl the drvalent dRAceanigaiesnbi nat i ons
in a nonkey pneunnnla nodel, 5 Figure 9 Bar chart

show ng_ant i PhtDI es i al b/ c mc after
FGRTI-# SBo1 G SRPPA FOFDBHEBHEr 1o J2 AP IrEB NGl Bgie ice for
fre gruaenilaiPpolysarthaidesiged the d-valgpeP D pnmauglmsoccal

challenge in mce after inmunisation wth 22F-PhtD or

22F- AH Pht D.
Figure 5 Bar chart showing anti-22F 1gG response in Balb/c mice

Figure 6 Bar chart showing anti-22F opsone-phagocytosis titres in Balb/c mice.

Figure 7 Bar chart comparing 1gG responses induced in young C57B1 mice after

immunisation with 13 Valent conjugate vaccine formulated in different adjuvants.
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10 Description of the Invention The present invention
provi des an inproved Streptococcus pneunpni ae vacci ne

wae@ewpnisdng 10 or nore (e.g. 11, 12, 13, 14, opPCIBEPIING/069974

nore) capsul ar saccharides from different S.
pneunoni ae serotypes conjugated to 2 or nore carrier
proteins, wherein the 15 vacci ne conpri ses serotype
19F capsul ar saccharide conjugated to diphtheria
toxoid or CRML97, and wherein the vaccine optionally
Figurefor Bapshartishewing thetrsptactive pifisesy qhdifatsphyacgae combinations in a
maﬁ;{ely%ng@ﬁorﬁgsmga@e protein or as a further carrier
pr otein or both. For the purposes of this invention,
"i muni zi ng a human host agai nst exacerbations of 20
Kighttd'9 orBa charaitshewihg anti PHEVgE trésponsy in @airemizataftenisnniinisation
[ Lo i .se erity of COPD
V%%D%el:r%z’atpl oggﬁjg‘r erir § coryé;ag teduction in incidence or
rate of COPD exacer bations (for instance a reduction
Figafea{(? PF‘oteQ:tIJn ttygze 4%neé%§c$90algr% |m?ﬁc%)aft8tr infhunisation
uction in D exacer | ons
Wt 23elhtRisn ¢ - Af"d?'htﬁ’ nstance within a patient gr oup
i mmuni zed with the conpositions or vacci nes of the
nvent.i on Typi cal ly the Streptococcus pneunoni ae
bﬁi"deHQ"BfﬂleﬁE"%\Q'QQent invention will conprise
c aps Ufhar présmic masntide pasvideg @nsmpronved Strafitbgoceanprigdiondy vaccine
ep(rgt%fnge hc%f R c%g%gw 1:? qgemrgoz“ Vedmc]; [a)g?:n%p%&ar sgcséka%deeg from
qbﬂ@ranmih meumcra@@ aﬂratwpesa@olmaatedi és20n moreacajeeﬁmotam&mherein the
\%ﬁn lc6MbriseE s ol(}%@sﬂ 92:06' l}é:\r'sa\f&iaﬂgé:ﬁ‘@%lgfa%dzé theria toxoid or
erent serot ere are
§BM19%, ang whegein 1H'eoﬂacf5‘ed|0p‘f°@ﬁ'é’ntfum‘§ér@ﬁ”&%‘é%s Arefein D from
Hﬂé)ﬁ&ﬂﬁiuseiﬁﬁlﬁéﬂtﬁﬁé%tfre@fprét&lﬁ ot &Y & fikth&barrieh Ero‘t/eWGH togh. My
conpri se conjugated 'S. pneunoni ae saccharides and
unconj ugated S. pneunoni ae saccharides. Preferably,
Edrethé @U@bsen;uarhaus irentsome Olfn&fuhdﬁg SEnOharplesst iagaihs Sxaddnisations of
qua to 2 Far exann :
EoRBIHEebet g s BT Syl D o delRlgnpsgenty o
€QEPhmatatbgions’ rreters ' mdgaoﬁ/lmmmmeﬁm BRI (DG7 D 898 Fhations
q%ét%(cerga Sétront#?atélepﬁ'ﬁ n@Sr'?VZ %Owri(ﬁﬁ o”no e}%r airgduction in

conj u?ate sacchari des’ and )
spvelly of CRPQ gxaretaaiions| % d?ﬂﬁ‘%rﬁba‘g’atf@d”%‘a'@,c@h‘ﬁ'ﬂl"dé_so.a“?ﬁi group
RSUNEER Qth FRMNYonipb&tidid ok LaRIneS bf tRemusmienccal vacci ne of
the invention will be selected 5 fromthe follow ng
serotypes 1, 2, 3, 4, 5, 6B, 7F, 8, 9N, 9V, 10A, 11A
Typicaliy the thtocgpqps png@qpmqeg)c@ccmg Fof timpreggp: ngBt]Dna\MIH] comprise
gé%gulatalsgéHHH% 'ahtlde'ﬁs qg%&%lﬁtc%ﬂjuéﬁ&ﬁ) Qifereid tﬁ%’q"%a@éﬂaﬁ&es are

er otﬁges coul d be substituted endi ng on a% f
Hwed FemAtdrast Fe@c%%rq}ye?g ¥ e PIGURY G5 B'Pﬁj””drﬂ%er oF S Pretmoniae
cpegbapiichaddel aaatrange tvrer 1 tifferentsarbtypesmdr| “vhevalences) to 23

{ﬁﬁgpeﬂ's% p%gyfﬁf)gln o o) nﬁ@el%aé/reqe 11”% U{l&g% 8P1§ Qﬁerent

vaccCl
e5PRass én mﬂt@% aﬁi@ﬁ@me ptes, theripyen ey, wgécsnelmancor@n% ponjugated
g Fpne%)/lonl%éf sadcbrided Hrd ARCortfated” ) pnédmydhe ﬁﬁccHzﬂ%‘s n ‘f—"referably

al so i nclude saccharides from ser ot 12
tj’_\g tQ,tgl| rémber of saccharide serotypes |Ss less than or eqL}/eip Ito %3 For example the

invention may comprise 10 conjugated serotypes and 13 unconjugated saccharides. In a



10

15

20

25

30

35

paedi atric (infant) vaccine may al so include the 10 or
11 valent fornmul ation supplenented wth serotypes 6A

wapa7a9k07 or 6A and 22F, or 19A and 22F, or 6APemEPBE069974

or 19A and 15B, or 22F and 15B, whereas a 13-val ent
el derly vaccine may include the 11 valent 15
formul ati on supplenented W th serotypes 19A and 22F, 8

an or .8 and.15B. or and

§Ber e e, B By er®h 1 P i o Gy o ugatec
savghdrdés ad 12, 158 0aBdB @2F respedidely ainesrijugaseiciaatharides.

vacci ne may include the 10 valent formnulation

descri bed above supplenmented with serotypes 3, 6A, 19A
lrime 2aodimentohy priiv@ant pgeumenaccahrbcing pf the dventqned!l Beselected
&t thelfSd e?c%if:pessieéoi P SEOAF 8L 9R, gﬁ%Aa?ﬂA %%F 14, 458, 17F,

ser ot pes A’'and 22F; Serotypes

150 se’%?ﬁ e@Fsandl?é% atl@Agfaﬁds zawemafgé’rtfeﬁtw%@r ®~0 other

Motyé’esa&ﬂjld?gg suBEHit@bY RRPerdingbon tHLlaga il tRe frecifiént receiving the
seroty e cor OSltbon I n

BAFEB FhEnie; 9RCR AR BRI Ao J0 AP Mo FELGRS. o
&hotges 6Aypey bk, induded, obBhe T8, O, exainple 84D 1(195|eﬂtn€b02i35 may
LREFAELANLL-AARL D3R SDoprhl 2 TR o TOHETR o 5. o
{pralenirvabtine owj alkpaincldye gaechaiides fmaeroty@p x#&mH2 @r 13-valent

%ca(rnf%%l?@ﬁé ﬁl@? algg HCMQQ tﬁermrﬁq erIteMﬂgﬁmﬂatloﬁ suﬂplemented

\é‘ﬁ%éﬁf%ﬁf %fantiH%A.Wé‘rﬂnPo’#F %rt19ﬁ@a§t22ﬁzorcﬁ*\ a@ 158 or 19A and
mdﬂaﬂzF%damB gma&aaraem ménu@ményfv@dscur@(maphr&luae the 11 valent

lﬁ?tggrsa[@/ qgc; w@?se&o @A anggﬁe Ch%r‘ll\; e(i Zpd erf]81é% or 8 and

19\ or 3 QRd 22| o2 3EF and 1505 llJIZFaands*éQﬁc bat2fay! 288 ovEB 4ndotdA, or

%E;{%%%Egé 143\/?% E’ﬁ;}ed%ﬁlc ﬂéﬁcmg\(n Jﬁ%clu&@%e :lrg’%'ale?'lplf: mulatlon

urt her sacchari de antr gens,
docaripsideabpee Mpmen(eﬁwh saetypse BofA.p@é and 22F; @FOtwesﬁA 8 19A

Qr% 22fF sergtvypg\éA QYF beAand &%IA seilc;%,:%:pes %ﬁ\ 1 EJ@BQA bh& Qzﬂ-%@rotypes 3,

%oﬂﬁ'“eﬁfﬂ’ a?tzédswtw% 3 A ihAnd 3875 SENRT0? 0F7HEA and 22F

RG220 @0/ 0898 2AF; sBRypea ar BAL1 20 arld2Fpoesstypes 3, 6A, 15B and

#ﬁyentl on may conprise protein D (PD) from Haenophil us
fluenzae (see e.g. EP 0594610). Haenophil us

| an uenzae i s a key causative organism of otitis

i nCI uglpggt‘:riont *ﬂhe o‘%e?rﬁ%d%é}“eﬂglgeﬁs RN "B ddaL denved from

ern in ococcus pneunoni a
seaelypase!, \ﬂn ﬁlﬁﬂmﬁﬁw\dédfamfe\ﬂéF apd 2P refenablycoriggatedt In 2 further

EEMRL lob heaniRfibriaNgae 14 %E@hﬁﬁdeoidtlbér% @Pé#érﬁbl conjugated) are
reference POET publication). In one enbodi ¥

\?3’5@#%@@6@%@%%9%@ é@ﬁﬁ%‘rl%égerﬁ’ﬁetﬁef“rﬁe{?tyﬂeﬁ 1oﬁe4 5 6'3 7F, 9V,
as Py, , 19PQrid323Fr e e atfudter @nbadifear of hedhantiod, cat ledse 1Qror 13

gg%:cﬁad'%g Hﬁeﬁsa%cé‘aﬁén%%a fc!r e)?a %ﬁé’l%r vgg'cﬂw%chaxpgo%ﬁlsg ge%gsular

e Co
sAcohasidas d¢rweéfrﬁmrsef@émeaép%dt 5 Qﬁ’r 6Be7rﬁa 9. 1% 1€ eténflOF and 23F

&%a?su@ssaacr&ﬁaésl cﬁa"nv&ff%n@b&o?ﬁ& B3, ﬁ@%spmw A4, 18C, 19A, 19F,
Protein D may be used as a l'ength protein or 10

2 47 PG raougdTSs Set=rden oG (IR PRARRIE D, valent (such as
ﬁfr@t?@sm 2, Bs4,[@, 8BETH, S82aSNA,a10A, eTA P26t &4, n5Bf oTF,t1I8e, 19A, 19F,

Jrzgﬁ'o 83§ ceRa S%g%éteg‘e?tedfb?/rtheelm‘?e%lm 6, 7, 8, 9 or
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be conjugated to protein D. In this aspect, protein D
may al so be present as free protein. The vaccine of

WO b@7p7Ee8ENt i nvention conprises two or nore dPET/EBPBNG/069974

types of carrier 15 protein. Each type of carrier
protein may act as carrier for nore than one
saccharide, which sacchari des rmy be the sane or

348 LA PR AT oSO 0RG oS B & PR Ay opoonis

mﬂumzam [see el g E6T05846t0)e rf-!apmopfelun infivernizae lsda kéyecanbtive organism
t r

Bpn‘étﬁg%rrgﬁat ozInd tﬂg CE? m)tr @% té Sehagén :%F\&lérpa }:hc cﬂ@ﬁ\g this )})r%teln in a

§t5eqf@@a€@obnp@m@me wapge wilkprpde pleyelaf nrot@mmmalrtsteerecmhﬂus

ﬁﬁ%zﬂ@#&é’t% %tltiszﬁ)meSEB (FRSrEh R POEP LBbiRafin) ! Qn &ht fe&bB8iment, the
nmol ecul es of he sane carrier proteln

S‘t@@ﬁt@&ﬁ’@%‘w prTBRIEBhiPEeE dbs i Qe §§&9hd’r@ éseprr?ﬁ‘;”tkﬁ? a carrier
p@mlmgag@oﬂmra ﬁcme lsh€dhariq¥s Oehrbtien AeRe @ediéih Y could be present
ecte romthne nsi st |
Frig ke ettt 9ttt AR ok ¢ Enias s eion BPrrent both
ahasmrldrep;otemkﬁﬂd asrire‘é‘@rc@ém 98R&:In BmuhyWe ed @3/a34i0e@gth protein or
gi%c rggw?ﬁbgkrﬁ?gg hf f&‘i}%ig{._d% V\EPR%&% D% Pr%ger’& 21 carrier protein
@oﬂ]eug@wré)d ot the @ﬁCCb@”C@RI\fP&WmPtﬁ%ﬁeﬁa%WWW of erpgeeharides may
6OBTH Rakdltb ?rtotelrplf) I 1R Bk FbcE AFdidif DSndy o BBRfeRBt HSRsk érateln
the conjugates of the invention is presented bel ow
the protein carrier is the sanme for 2 or nore
Fiae Ofine s thé Mrdsbet 0 @MIes icbmprises tt\h@ oE@nd%@QitﬂééUnit t@es of carrier
coul d E & + ggtred tr:())t ! h% Sar[Ea carn L& grfe F]he charid
Bkt Roatpt 8F Sylier wPiel TR Rl BT e Shafbprs saccharice,
ahithh eacsharides oel e |tt¢be®rrtemrjdufigaetrEdF¢r@xample{myp‘eeﬁ and 4 may be
/ | i de:
b&?ﬁ}g%{é‘a% EPQ nge}w‘é ac?ﬁ%ﬁ?@eénoné}trhe? gd“@& séﬁ% )C‘p H&Ele%%&héxf &R or to
ﬁfﬁﬁréﬁwfégd&ﬁ’s of H@ SMstaaIrier er@m elp 00@861‘?0%?@*@ tyyoeorgrore different

BARh&Id8s ﬁ%& rue%n@@étad tbamé REme r&smtae/p@teqf eitifeR &8 MardafiR molecule
conj ugat ed WO 2007/ 0717

ﬁ@PI’EPE@W @'é@g'?fﬁre”*r’ﬁ%'e%’é?sr‘? e Sﬁmﬁtcéfrﬁr Gl ugat ed t o

one or nore of the S. pneunoni ae capsul ar saccharides

gg?;% %gl%oéneyﬁ@nlgﬁ\%géwlagnsalcgwang?‘u maﬁgqel conéugated n§8 a carrier
prfotalmledmhgdntlstseldq:tﬂ@fr@m |tmrﬁmdnylsm§mf)ﬂp%t@ﬁihd$97 fragment C
{gf ?g”ﬁﬁ‘tbs F‘?1 E YN (BERiElﬂérﬁr;thoEQ%%?(Qﬂcbed T#%Bhéﬁ%z?@taﬁf\d WO

or pht protel ns nmay ve an amno acid sequence

83/8408Y ). nﬂgtcgtﬁ%i paﬂwolW/@n@ewelrg@wtf@g%aarsaw@v)@e from serotype

hibh é@m e @nmomd refe POAIHHKE 209
I\il%fgdyshgéz%vééﬁ o@nﬁ@é{ am no acid pg@lzag‘r??e 1-838 oO blete it

9Rreieg CiensEigt “%1?5 tﬁése%'“é'f‘e WOUSBIES PHIDS IVERUIOPHE pEpSentsstbelow

exanpl e, fusion protelns are conposed of full length

Exthé ftgémg:%ﬁ%epﬁs ?he fo‘} é)t)r %ﬁéﬁﬁfﬁ}@aes#ﬁ tEe]“ IS'é’%Esmon the

usi on proteilns ar e
mcmarees PRYIE/bs, cfugRieD, to e BATEE Rplequienct gt mpBIn carrier (carrier

RoleEli&s QE\MQEQ Avord Qi @@nﬁs&icﬂgﬁﬁfelg :HoﬁquateW?& itP[sBe tib¥Cinstance WO
BLBSERIS AteRatiely he s sichitideisy B ot seP sy o ioaliidn feren

obleBlnés pfrtbé eratedn earderysadh rosleqdy aft ppdtginaarrias oplahaving o type of
gé&%hé"r@e%fﬂﬁ&#@t{mitgmh fragment. optionally con.t ai ns
e histi

one ine triad notif(s) and/or coiled
coil regions
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15 of such polypeptides. A histidine triad notif is
the portion of polypeptide that has the sequence

woookeH70here His histidine and x i s an am nOPEILEPR2006/069974

other than histidine. A coiled coil region is a

region predicted by "Coils" algorithm Lupus, A et al
(1991) Science 252; 1162-1164. I n an enbodi nent the

T 9 BR85Sl et s
mrthe odrjidiates ipresentie therimewobged @ Cbmﬂgsrmrrs o@tbntnatenmn is optionally a

PP 8 Pt o o P B G, Lo
theeeop B\e e PhiB, a?i\éD of rPhitt trredeing imgol @eqwén@remph@ud pequence
%rlﬁg 89%38‘59@09095@5"/7@8%8@9% P 160% Héﬁmyﬂ) Wlﬁteé‘gécﬁ@hcet #sFosed in

&) intra-triad Pht Sequence - %
W%O‘?/ﬁt -9 MY %80@86%4‘?@ with BN %?'dsmuwt‘ier\icﬁ384°ro%1 of SEQ
RONBY 4 W@DO/sl?’mabr PhtD).afor exbaple niegibn pfdfeﬁnspéreez@ﬁﬁbosed of full

o387 a2k 2% fr4gt *’%ﬁoéwﬁ&ﬁb 5P Expoks i fiSon Bloteins
dnes%ﬂt@@eﬁ’hﬂélb ePmAIEN Ehtde sPHIBE, PhiB/E.| %ﬂ@tﬁh Ph{i)/Bt BhtD/E, PhtE/A,
tﬁE'fB hllﬂ? PﬁtE%‘alwhﬁf%ﬂtuf?\E§$ot§1L£ %fé“ﬁ{& tﬁ@% it ﬁtefwtlrgneij at the N-

roter’'n wt or ex
@omam ﬁ@e £ EYRIMRig WKPQ%G\Bﬁifﬁus) r ermved nat ural ly
occurring variants of Pht pr ot e| n and i nmunogeni ¢
fragnents of Pht protein fragnments as descri bed
‘A’B‘S%efraéfneﬁ'él%/ B@WF‘&@% a F K%ﬁpﬁr@teé& orjagRatt oy § fusfongotein), each
f28drhérg ummamonmrawnd Sr friotistdir@tHadm36 s«'}léh(ﬂors@ﬂetﬁ&ﬂlﬁeglons

00/ 37105 9299 wh d
Pps%gpoéprgp 54 hl\/\gg iréad fofi \ erﬁé B?%al ngl)/é%g%f ]ll'{a has the
banuesc wamﬂe'w'smuaﬁ@dlWS\M’O@NB&.’E@E aher than histidine. A

gglgglcépéﬁ%rt is a;bfcﬁlg r%dt{:t%dafvy dcﬂﬁ J@{) itAm B A%?ﬁluﬁﬁéjl ) Science

erein i ude engt tenV\/lth

353)r1462-185. Jeepembediment é@t@"deacf‘ ﬁ"é‘gWﬁl*tlJF@quﬁlq”e |0& gy ey histidine

REQ R 2 ddl 48t RhSNdHe RAR i6ie re!gtdar |re>.saraartb%da{ém et each
2007/ 071707 PCT/ EP2006/ 069974 am n

NegreqficARfENS Exardy &8 2t IeaFtus-at 14O Eé‘tﬂ‘ 'P‘?téf ""\9'3?‘?%?11‘%0“8?3"3’ with

Rhtiv® F&ﬂéeqdeﬁmlﬂét@eéh el agmerrttsadsf oPlfntrEltr(ad @quence that is more

&éﬁ%ﬁ'}f 68‘ S?dj I e;érl P@g%gfd%\éyfag%on? ﬁ gejgneit%?c?’]coccal Jin ra-triad Pht

$equenee Pbthttmmm@trndlseqma sheen imMSEQDD NG 74 06WEr 00/37105 for

}-/’\Pt%g/ 1727 RbRGER Re S zgchﬁ’l%g%gﬁt%htgﬁs §acﬂ?8@§tlléaaspﬁ 3hor4coiied
ting an i nmune resp nse SpeC| or said

eqil ivgioagi o aseefnasieent @ Mgomeesn1disciesed \WeoU7 Bgpdes theefug length

sisfeil WiiNRe dgriaf sééQeﬁ)&/ AtatRR, tr mBIkD Il 1drgtht hi8telr WAIEINR signal

carrier is the sane for 2 or nore saccharides in the
BB EPT PEMPler40eaMiag aEiFS Y "glé%‘,m@ttt)l FEMBYEde BHGHAPEYTiNg variants
tihiehtaotein napldasitHueogeict fregymentst @i Fht peotein é¢.g ( Tamiangs as d€scribed

B SR T | 40 G B fomon o
adid sequente i YV QORES7 SfcehW088829yhesaip rsatslep%@ﬁat% Iélcypable of

EIRRInY %tuﬁﬂmuh@ réBpBﬁs%f &atific PRlsarEmRRo abid tsBEUAREEIreIMD00/37105 or

mrl eac nmol ecul'e of protein carrier only having
3?% saccharide conjugated to it). 15 Exanples

of carrler protelns whi ch may be used in the present

Epfﬁggllag:}tefat Lftm [t)-’Ttt (%i L%F(E E.%{ein%%%h@ul& ng%ﬁttpﬁ%%g %51 the signal

sequence attached the mature full length protein with the signal peptide (for example 20
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ot her DT point nmutants, such as CRML76, CRMR228, CRM 45
(Uchida et al J. Biol. Chem 218; 3838-3844, 1973);

WERNA717€RM 45, CRML02, CRM 103 and CRMLO7 andrPOr/BR2006/069974

nmut ati ons descri bed by Nicholls and Youle in

Genetical ly Engi neered Toxins, Ed: Frankel, 20 Maecel
Dekker I nc, 1992; deletion or nutation of Qu-148 to

Asp, G.n or, Ser and/or of her

A Fols 4 Serua Mertody; geBely ctie i ouimns, of PhD and
mhatogemc driag@ents |of 8D dag. bagmante as efeischived dbyse bi Golypeptides

gfyrﬁprrr?,%g é"(tj P ?ﬁt 1%%9 gg%%)t%@o%s?/ grmég éﬁ@%@ﬁ'@ nﬁth H[l‘u ntoaatcldosrt]a%uence in
WaOrgderon WOOS39BW1@erdn spid eaivpentide il Capaféel nbelyﬁlnm an immune
(%H&sétsp@&ﬁc( ﬁo?%él)j #Hﬂrﬁ %‘?ﬂmd Q&T&J@ecﬁ%nc@%oxﬁrobg)sﬁ@s or W000/39299

|nc in some fashion for exanpl e

din
%"5\%fm99/§1‘535 for ROt EP2005/ 010258) or
dPLY for nmol, PhtX, including PhtA PhtB, PhtD, PhtE

f Pht ' f
16 aitSh BATEE s I8 e [ O SACTRoRc 55 csmpgion. the
éﬁhharﬂeE cauleé lgesaiugated torihesamedesleduie belthevyro@ EXcrier (carrier
&%Qul@% r?q? glrﬂ"u%.gtoﬁ%mnﬁ%??c{h%ﬁo%spcroﬂfugétgd to g;‘ fs%!alfgr instance WO

rac I'S serogroup
E408221H0 ﬂlterr@tyventhSQCfch@rmeNmamnpmg& sendraigly cordigated to different

ﬁ]’éﬁ@ﬂ@@@f‘ thé’%rdté?rﬁ LAREZ@EPHOb&I ofDroteEBrrief ofly halfify Bne type of

, or inmmunol ogi cally functional equivalents
%%P@@P CO@Wﬁt?PetPN% pepti des (EP0378881, EP0427347),
heat shock proteins (WD 93/17712, WD 94/03208),

te 98/ 58668, EP0471177).,. . ,
IR EL SRR Ao PaIR Fieck B DeoPohut IOy 5 O
[brﬂﬁe‘nﬂaﬁamomar 1T ftetaned topidp beiragment Cpofi Bii, M aBMI9DPLEDT mutant)

| ' f i , '
ST GO paliE el CRRATe CHVRASTROME ey 8RR G55 Bl crem.
318; 3888-884382373)s GBM &sCRM AAOCRYIP2.0ZRIMOT03 and CRM107 and other
%%IE‘PS?&Q@/ @@%g&ﬂchowa%dpfo‘ate% @eﬁ&ﬁ:&ﬁ‘v Iﬂ'%'me@Feda#oxﬁg%):rankel

fect neunococcal surface

7)
P’éﬁ%' P%%WO@%@QS’F'GUW Brrfnﬂfﬁi!% Hr-df&forfeses D & Sef andior Ala
94d 62313 Ghd oth@x mataﬁorwd&mbd @ vdidirTbemi7l @ LS YB0740; mutation of at

/61761 t al. Ped I t
Fatir i o 50 1561412005 R e R8T PSS AR 1o othr
watations gdiseloswolc oc U8l 5¥YTOLT e W ta455673; e fodgymeas disclosed in US
g%&vga%r%%mtggoéo Q \é‘ﬁr u'bh§ ﬁ%@%ln‘fe{aleﬁmngﬁ 86311327%6 13)

sonoBn hagocy 1 ¢ rove
mnluﬁlb@cnlsesietowlded:e@j smmhfaétmen d@fa?wn*@\ﬂlphiﬁ QM$S (WO 04081515

ﬁewElw@@éW 0268)Ddr @PMRArRH), VP’hbh éaﬁd.ngcmiwgﬁﬁ@d ﬁhﬂa Pﬂth and
In addition, h present i nventors have sh

feieas &Pt Pﬂ%%”slfef ‘?’@HE’!‘% RAPY fysipneJAMBE fusions (‘O(Pt%/%?éﬁ“ and WO
0WB400gRt(PHt A€ &0E. delstribied it Ineoreidetar baloive WMAE (dénitdueoccal outer

FRRBERL 8000 (O, B3R gqgage,ﬂg;f”ggweéro%rs [ PLYPERdHZ501)

conj
B@nBo(ffylpé\l m'ngéldﬁbrﬂm@h@@dpmbs iDiuerzae protaimPri srg. e.9., EP 0 594

§RFB)) ar.h%ngﬁg.eaw@r&t.&fan eamrén{mé}e&egvn%e%@ H@‘g@é;{ (E.‘PTO378881
con rotern

BBt 54 ehend ndst aicies MRt 72, TS BaiRibhareabios mvips wo
08/58689, EP0gP11707), bettomaes, Qma)homnémrg?o@fﬁ €&aftars e hormones (WO

BL@ ﬁbﬂgrtrﬁmglt %elns rc](grﬁ%rgj\ atue d)PT aSB%l:I%tF 'lt:%'\l}loe%gc}peg rﬁrgm various
pdthogeh deheed entigems ngluseetoal;(@@H) &ue J domungatled816382®) such as
In a further
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enbodi nent, 19F is conjugated to DT or CRM 197, and
the remaining serotypes are split between PD, and TT

w@eooB071007 CRM 197. I n a further enbodi nent, 19PCT/BP2006/069974

conjugated to DT or CRM 197 and no nore than one
saccharide is conjugated to TT. In one aspect of 20
this enbodi nent, said one saccharide is 18C or 12F. In

i S nj ed to DT or M .
04 e s AP T B 2 A5 Pl b ot
PIpA (WO GR/GUBET)eirorendialchi pretetns (DNIF01/32333 ) togatdedt B of DT difficile
g,(, (68%11;%% and the remaining serotypes are split
e?vveen , TT and DT or CRM 197. In a further
enbodi nent, 19F is conjugated to DT or CRM 197, and
Nhﬁ‘(ké Mg ﬁécﬂStrﬁ:efr%éf%% 9fs§a%°JéJrn9Ft2’§?§E‘) Jeos 1k, b4 Nov.

neurmd‘ysm further enbodi nen

é%ﬁ‘i['@ﬁ?a@'é Tt valent Rﬂeumc@wacgm with eall ﬁ%rﬁ%(pe?ﬁ ﬁ@uugated to PD.

SISW?II?’ RS ﬂ%&%ﬂ thtbrsb?g%\@tﬁﬂvnﬁ%t oBgor?iﬁgai&BMS_llg%hltylvﬂas%%roved

ur er. enpno n at e 0 or

Ioharihies M W' Soov BRipp S8 VIEY Ao BoTiveaiRst i ptsaredrrin 197

pds‘rﬁlgﬁtddytSIHD ad aggitidno el d)rysdﬂhirﬂembrsHMVE)/sEO\fthShamra greater cross
y to 1%&@33&” &/8§r199n%0d| g{g@ tto TlgF i %ner[r%f) eueg'ff‘eaZL}re of the

r's con ugate to pheu
Erérmpasrmen ot the PBBeotrintantierehat sarotheer 1¥ais chraindades @)DT er CRM 197.
T I a
ﬁ%e"%?%&%e&%hp-g ToE Eorfd fe@fiélij Whgﬁbgﬁﬁngg $a d&g&ugg%@io%es of
terAnIYaeeEdictEeMPRSitigMay pilipg FRAIUGSIREJElORR A MoREtaries proteins that
Sl%nzhdﬂgﬂt g4d. bAly DOF G cbARLa tolﬁﬁ bS nﬁ?rﬂeuﬁiﬁi B&twkéh one or more
neum)

AHYHEP Igg?ga} a[ean{%ﬁ‘ glﬁ'gasetltj’ eiFHane Gﬁ% <$ iment, 19F is conjugated to

Bai(ml’&'RM de7 iasd abof tltgatamdmtng semm@umkg/smrmgafédftummern a further
arj.d an P P

B?cﬂmgr#t ‘%% |§ 8rgﬁ%?tédgg%}§§rlred@6ngt %n Q%Q{g%g%ggc‘}%es are split

E@W@OR@?@W PCo EP200BMOBTO 74 a furitheo nmbe@m@dﬂ fefnts, conlygated to

by @W@703rﬁq{mrﬂ%ettﬁémor%fsat:&%nhé‘)é%ﬁh@élw RJYPF.| I%%%e aspect of

roteln rom us I n uenzae thin this
E\'PD%'PQ?@'H‘E"" $aid Py F%CCE%Pedﬁé%forﬂﬁ% dmarfidier eﬁ}beﬁlgieﬂls 19F is
alte@ t? éw;] HHIERIE 18N¥N& a?ﬁib?é trﬂﬁfbw@té'&haﬁdéa%rel&ﬁuug%% to TT.
X e S gate
B8 TP e o eih T Foanigabds T o vt B Padhfie remaining

sabuypararp split eetaeemADCHT anceDTiot CRE), 197 héma Ridhev érhbdoenent, 19F is

chn‘?%%[éltd sfj’ gﬁéotﬂ gﬁ\(/f'ﬁéél' D& t‘ﬁQ'Fé?Ra% Eq Qé“rotg;?es 4k E@ut BEtWeSﬁ BD TT and

carrier 0 Cconj
prasoivlysindes aofurieer thmdlmenglﬂgFtlhémjmtmtp Rpof @RM HS}/7 taed the

Férn%?rﬁrﬁbt sér&yéé%earé( %Blﬁ 'b@ﬁve%ﬁ’ Wﬁ"ﬁdn@ crad 157 6 REQiHeH Bmbddiment,
term "sacchari de” throughout this specification

ﬂr%“y'SﬁQaJP@%t%tOpBT;%QBUHﬁ? 2l rremainingﬁa%‘aﬁa@m@“éhﬁween PD,
TnCdmédmswh@taHd opwngBariethadt i Py E dlisor] Isreteat &tla ffurther embodiment,

CheRbo BB Y or SRV a0 ARG iRt ¥ B pre (o
prrtenfeg)@uttw spychaiida(oifis caniligeteditohl, qne Ifqrﬁlat%ﬂq:alnar@w goagated to

bﬁtDSdrﬁ”l?b/E AnQ Emﬁ:ﬁhér‘%a&ﬂ%H@& are\! b@tﬁﬁb%'téd%o PB. Ina further embodlment
ysacchari de sanp i'mprove filterabil ({NO or

Pt ool da T Oeabas?. 188 ch oguueRieh i PrrsoRae. e
’tr'@élé) rnumbesacaﬁarrde(wast cdmymlgtatsd td YD) orel fipthérs3Echas@ertconjugated to

BShbtbal” 3P0 e s M B S AR R D e
sam:parldse areepejagata@to PD.
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ol i gosaccharide units which may contain up to 8 sugar
residues. For a review of the 20 oligosaccharide

waeior®7170T t he key Streptococcus pneunpni ae SePOL/EPES6/069974

see JONES, Christopher. Vaccines based on the cel

surface carbohydrates of pathogenic bacteria. An.

Acad. Bras. C enc., June 2005, vol.77, no. 2,

p. 293-324. |1 SSN 0001-3765. |In one enbodi nent, a

capsul ar saccharide antigen may be a full length

prodnesaroipduiménd ethe irmmwegenicicampoditensof ithe imagntibe comerises protein D
i, e le .

BhhJRRBRBHAL! i cHPUe! omg.gqug%%a ehwgg[gg%h&%ﬁ B9hE carrier

prieteing, uped é?mecomnﬁ@i@hafynﬁaccaarlde@fothefethagai:%afpr chxgmple 19F s

B6rARAR DT rif\ﬁnlé(t‘?‘ﬁ;lé?'onrf‘er %ﬁ)%@ls %@%Qﬂggét&eﬁy oEéJH more different
| ength pol ysacchari d heir size

ST PEa B 5 "ot ohr YRR PHIRAPrE R e Heqcihe composiion as
hyelproteyrs i ISPDY @rﬁidfﬂﬂ& carrl’ar‘@FdI’QWus!éﬁ @ ¥brijl@yats RREMERBES other than

o 4P s Pt ool E B ene MR eGs O Ra AT fiee proten.

fragnents or n1crofIU|d|zat|on 30 The inventors have

<1§Qer910t%@cﬁé?gg HP@J i‘lg&ufchlsog cn%at m?@%ncﬁgagg &oﬂ/sgcc'cﬁande or

osacc ease 0 conj u
mm@samb@rmpom Ih@NF@Sfb@uhﬁ’OWmhamemrmgolﬁ@d|fmen bacteria and may

Eé bs% ﬂo%on%'d%ﬁ%e%?'k)ﬂéﬁr?ﬁ@ﬁbh@&e@ Qfﬂle%:ﬂﬁéléﬁmg’fb@ll @hd BEPu§7525)

ow ng _advant a e‘% realise )
EQpn Jp[?é‘%{?@y WﬁW'ﬁ@flwp'ﬁﬂ'opn‘%ﬁW%?éé rides yaguhectizqdsin drder to reduce
{ibddsmy porsactharidaasamplel @nd@br 39mproley Meeadiay fofl €orfjugated products.

otein | the c an be Itere t hat e
Bligiege-dphdbe e s J0b G0 #6 Fheby Brso0Es 2o BLsbet unhs)fnd are
poicglydydioysedigolysacghnaddesi n (W W) in the conjugate nmay
be increased (which can have an effect on the carrier
suppression effect), 3) inmmunogeni c conjugates prone
Eapswair qrolyspecharndey bef sBiaeAigtoses bgneuenig8 e MIFisg gdepeating

§I Q%ﬁér@%suﬁtgrwh%%é&g%dtﬂﬁ‘ up H® sifar Msiduds IFor a rewew of the
ysaccharides can result in nore cross-|inking

P'WQS%CGH?Wﬁa%tS cfor FheeFeVaﬁéfeWﬁiPCS“% QQ%WW%eS?r?%%?SaW%HONES

chridtoprer. smwd sl gsse‘dr om ﬁlbecabltjubfgeé e:armdcmq Wl apathogenic
ne e | n the

BRRG  AEE8 Hras ot fbli oo, 8 71 b ik fha. sty pogr-a7es.

Innoneoeraledinbemt,i arpapsvier sammalglatalntngan rﬂnebepaéslblnt\gth polysaccharide,

hW&QF Wéth@r@ PrrIa %@do g &%ﬁt%?.@é Cl),gﬁ &DQJSH&?etrQhan rrwlatlve length

vacci nes ret a|n| er size 'sacchari de ¢

pragharide @amefdrqpmeolsew@mﬁ@e ELEY n|§t0f}§né'0h%'6%féala" of the

dizeares prelentifink mga%@ blyseRBRMaLS. | EUN 1&gttt mysaccnandes may
i nvention may thus nprise one or nore sacchari de

E‘brﬁ ﬁ’ﬁ'aﬂ @Sth%épglrﬁayt h%r%gyé?daa)é valiods r?eéhﬁjs such as acnd hydrolysis
weatgbit; aydrogehepdoidec ibamente siging by dvJisiftdk®efaltdwed by a hydrogen

e e A 3 e s T i
enbodi nent one or nore saccharide conjugates of 15 the
TRY RREALSHS haltOMES nbtay thabihe JYRE %%esan&%sqiee.s aﬁm.g&@cchandes

B G200 oo aD oA IoR TS (R e (e 3y PP sesiianty

sisedViplysackiaide aonjusteshond dr Ioeore epltee daloliegeadvamtabds may be
SHA: Ay a B 0ike FARQLKTE Himb RGeSO WHa! & MBhie, 2) the ratio of

polysaccharide to protein in the conjugate can be altered such that the ratio of
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conj ugation should be readily filterable through a 0.2
mcron filter such that a yield of nore than 50, 60,

wa20780,7090 or 95% i s obtai ned post filtrati onPCDRPRNE;9974

with the pre filtration 20 sanple. For the purposes
of the invention, "native polysaccharide" refers to a
saccharide that has not been subjected to a pr ocess

ficati t h f _whi
e BP0 1P B G b bl 878 Bl 0 el on
eftatt be denemidrisghiressianesfiect ) immsnagenitoonjngat@d pnrmoe thaa hydrolysis
Ry ok a&&&gg@ PIRE BGE'E of fros e BIACRN LA ARLS Fe %Agt%f arger
P@y@p%aﬁ@e& é@hmsqlhe@ W@llcdoqsﬂ'ék'rﬂalwtbatb% Ieqniugete rmrnebeand may

eofs %rlﬁ»@rdﬂéﬁ oY Gree FQAcchdRBe QMW%‘?@orﬁfgafeh &rhi NAR[Y ét@n\raccmes
'sized b factor ugsto x2" neans t he saccharid

depefieddy ee‘?ftor % t‘%{‘dﬁ grRabengrise EWO@HS?‘E?h?r&Tﬁ@éo&tﬁéong%'O" in

Offdent tbanﬁraﬁé:&'tﬂingdﬁerWhe presdritinabmor h&t/emunmessdcaaamdb aérﬁugate
ze 9 f native fpolg acchari ” é

i’aoCC'BSS r%?'@'r“Brae LT F7° heEIANES VB Fir°"é © ?rPé’O awawa?irwonse

agairstippeictoco@abdiggaseess i nt ended to reduce the size of

the polysaccharide but to retain a size nore than a

third, a quarter etc. the size of the native

plsg y@a@ewméomq%ltm gothe/ Dyatior7 PeT/tRE GoOBPOBO9TE or more

éébcﬁéhd@ﬁ:@ﬁjﬁéaté’g whétgini thy §Vérb§€‘mzé feg. I WBRHAGE By molecular weight;
osition conprises Streptaococcus neunoni a
Ct B ach daLenBPan pelorel conspSizy 1 Spors, SBac ITDg a0 DR 30pkDa.
¢@ngb,e5OQRD@toel1¢rJ]00§DMa Rk I@nﬁbdlhﬁaisdnelor naﬂare 3accﬁart|di cobjugates of
L or, e . pneunoni a ride is nati
s ety spiA g vean ARTHIERIEF ABHENALbEohRodlRh of py 1600, so-
1400uN0Q4eN0c 16@ﬁﬁfbsirt20@|40@blapr (netlesth@t whene eevagausize is M, , 'kD
WEWUIH&% %%%%Q@rhb%ﬁ?wftﬁ @Hbﬁ)t |Irl9 Vé]epngoa;lﬁ(eﬁtt ?ﬁ@ec%njugate post

conj ugat a carrier prote€in, el n at
gonjL{gatlm shguldpe rqadugflltegamﬁth@&gh aQ 2 pigenri¥iern sieh that a yield of more
§a6602aEd, 48, 8G 9Bi oF ©8DY oBtainkd pb&TfiltkHloh ConiFared With X&: pr¥ Filtration
x6, X7, x8, X9 or x10. In one enbodi nent of this

%t, the 10 majority of the saccharides, for
exanple 6, 7, 8 or nore of the saccharides are sized
E% tﬁﬁ'ﬂ%%gr%ﬁ%recw 9\5\1}6( origh a%Ve péIIY/ @F%‘aé'é% fé?s t Sacéhanﬁ% tr?ét has
(nmirbesm g@ectdd ta as.cmmhafe gj@Oﬁmuefmtmréf e Qurppae ofnehtch is to reduce
Lot ¥ cj-:-egéﬁgﬁari'a@l § %Hlbﬁccl\fﬁﬂdg IEEn 6Mome Q%hﬁ)hféduced in size during

sacc ari nmeasurea prior conj ug ti'on and i s
perEaL rrefigalionaprosedutdse W‘LS tSéEqﬁﬁf"éﬂJe'Sl stillepativacnealy if the

bdlydaBéhafilid habenSsubj¥Bed & didnd RERMids YduIdRe HaIFSEcERRde not be
In  exanple 2. For MALLS anal ysis of pneunpcoccal

%%Y@E’ﬁﬁfjl”a[é‘? two col utms (TSKG6000 and 5000PWI ) nmay
be used i n conbi nati on and the sacchari des are el uted

ks}t &rpose% £ RRGAAAT es?ze%fb Seker %twh%gnsaggﬁ@%acchande

sca rlng etector or I nstance

Bubispide aviiregesg inf: 10 sevca the size &f thegwasRRridm BUtdR retain a size
hBFLhaBAIF the siRfdr @l RuRé pbiyddcerfaride. X3, x4 etc. are to be interpreted in

the same way i.e. the saccharide is subject to a process intended to reduce the size of the
polysaccharide but to retain a size more than a third, a quarter etc. the size of the native

polysaccharide.
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i nstance Watt Oilab DSP equi pped with a P100 cel
and ared filter at 498nm. In an enbodi nent the S

w@e@anoordae saccharides are native pol ysacchar PABEEPIING/069974

native 25 polysaccharides which have been reduced in
size during a normal extraction process. In an
enbodinent the S. pneunopni ae saccharides are sized by
e

a0 3pheif or ST, 8 ol Rt remmyses Steaigeeeys
srmﬂnmtabosacblwees frem aidleastt ‘ageerofyp@eccmmtemgtq hecagiez eprotein,
%erfen'ﬂeat |é‘£s9@r ”§t Ly Ve eFO;' %S@C&héych%essbnﬁylfn{)higé E%ché’rioteois native

provid I't erabl’e "conj ugate lzing 1s by a
P%ﬁﬁé@“ﬁﬁeno nDre than x20, x10, x8, x6, x5, x4, x3
or x2. In an enbodi nent, the immnogenic conposition

onprise pneunonlae con ates that are nmade from
PR bt obineh BTG JOF JSRURHERF GoeParIPs SreaTs Glgbiocoocus

pirakncaiae sHcerefidéry frodSatalefst C100 erofyperd compigatddn &N a Xcidrier | giotein,

O oR R 21, S5 0T e ek 05 v

ferionpp & 8, X3, X48 xBrx6risf,ex80%9 ol Os de @haleme@manteofsmiz asbect, the
Pﬁnjgﬁtyfo@%%rac&fan&’é% fdP exaffole 837, 8 mof@ ofthe ¥&charftie@r o Sl%ed by a

odi nent, the treftococcus pneunoni ae sacchari
fasior UR LX<t 84 PReXC ¥F PP o5 1Brotein via a |inker, for

|nstance a bifunctional linker. The linker is

t|o al | teroblfunctl honopi f unct.i onal ,
ek g can weiglE o5 e age Bl 4 veis (98 SR kAl 3 SRRl 4408 herein efers
toe tet weigheavelzgx yinblecdari deighto(y,) & theasddchiaridanimpasured prior to
t. Vi boxylic acid groups. The
oA Y e bR NG Loe 4 and 20, 4%ad 12, s
and 10 carbon atons. A possible linker is ADH. Clher

ThKRLSs teephiteis Rrel kRBUPRARE &9 26HNQ t%ﬁgée%%d odtQis described in

ni trophenyl - et hyl am ne (Gever et a

-d19" MAkkg ﬁa@pIysqggpnefmfc%g)sacchqag%?w&q:olLﬁgrpsi (d8KG6000
&ASIEDPOBH) mayd by we&d ﬁhl €orbindhiag @Rd (HdSe&:éRdnitds are eluted in water.

FeimEa sty delriedipn b B ReEr ot e B 2R AL yBB Bawn psp
equigped Withr a d@n]VVJgagdnrigssaatmlaanm}jend ronnfsenetricpefra@@neter (for
r
B SO S B Bl FutiSRE BeFand o B g Alggonm)
saccharide conjugates present in the imunogenic
[;noemjgrﬁbc;d irf] ef St B:ﬁeu%%%@%%ﬁ afigs, arp‘?\aWe sgﬁcthde‘grBf native
nown coupli ng tec e conjugatlo

peyspceharidescwhichahave ﬁe@ﬁ refreddmsizehdurind @ narmad extraction process
1- cyano- 4-di et hyl ami no pyridi niumtetrafl uoroborate
(CDAP) to forma cyanate ester. The activated

trRenhdle - %@“@@"’%W%'dﬁ precizeg by (neghanjsahclgavage, for
Bpases b( | miblofidisgibo L $obicatiora miicoflgdisation Cindt Sehicas ihave the

ot el For r

gérvahg% of a% reg%c@é-rWev gIZ% I'l)?ﬁhe; F)aa & dna(f 9%‘ )Pglé/paec}%:ﬁ %fggr‘g V\ﬂﬁleﬂtly to
Rrovifel a fﬂjerablewpmemate oSizingeisdyra fagtor ¢ff 2p @orehhaexdkx10, x8, x6, x5,
k4, nkapg obtained after reaction with a nalei m de-
activated carrier protein (for exanple using GVBS) or
a hal oacetyl ated carrier protein (for exanple using
Inoatoav_mqirn?rd,eth[s émyunagiehig| compdsitanetompries BiQrieuconiae conjugates
Ma?é’r‘é Tk Woﬁiyé mixture of native polysaccharides and saccharides that are sized by

a factor of no more than x20. In one aspect of this embodiment, the majority of the
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25 bronpacetate or STAB, or SIA or SBAP). Preferably,
the cyanate ester (optionally nmade by CDAP chem stry)

wo soocoupbed with hexane di ami ne or ADH and t hePCT/EP2006/069974

am no-derivatised saccharide is conjugated to the
carrier protein using carbodlimde (e.g. EDAC or EDC)
chem stry via a carboxyl group on the protein carri er.

appF| cafL'1 JI gﬁ‘%@%ga% ?Sggg&ﬂlmb?q%}é% ¢ gg@?%glssl'%ﬁ vé fad?r of up to

a4 3. xBor @5/ 08348 and WO 96/ 29094 Ot her suitable
t echni ques use carbodii m des, hydrazi des, active
esters, norborane, p- nltroben20|c aci d,

N—W%@Wdh%ﬁﬁ?@@“@swmm sapghagde F\?a?ﬂwué?'@d to the carrier
PRt l\hhi‘da lllhkMD foP8h<tdncdla EMilctigRl | IPRefTBIhd MHRAVE @ Etlonally

r whi.ch.may be reatlon of 3
BB Dol R Reing e BRaP @ At Bino aroup and a
(cBetiieeddrbosylicadcidl grobp, a2 reaﬁimemmlﬁtg@@qupﬁﬁﬁxwo de2chB carboxylic acid

S0 51 30 ol PN BORRLE, o3 g b By
N possible pﬂﬂkﬁrelsn ADY. f@then dinksas braiutiee erwmmldomw@ rf@y10599),
hiRYSHeh - é&t%)%‘ﬁﬁé QBefd dthg <ammé& fiRFIBloN Ushmdn@I. 265; 171-288),

roup

rimar r oxyl
FReA 6k 2447 LIS FOTIBEE) SHCTIN HBopP? WPYS7RTT AR08700), hoxane
giafiR' andeRghinetapedic bHE (DS4450D86) hyd@ﬁ@%bo@h@dp ABH & ¢l as a

DIEETRCN o O R SRR e

Bnkeploot@ijugatingsaccanje jahesrotyaa 2aF.so be prepared by

di rect reductive am nation nethods as described in US
4365170 (Jennings) and US 4673574 (Anderson). O her

Hirbet sasdkaride gonlegates Myesent in thelmERogenicabp@gtiorsRf hed®/Estion may
t%greg 5&/7&%9@10\/\/% éo‘dbl‘n'ﬁ%cﬁmquOdTHen d?wt)dégﬁor; H@thod Jnay rely on

cou a cyanogen Prom d act i vat ed
§%‘k‘!é'r9§r Qfd'@e REFEHRHET ER WpveRe édﬁ'rmthy'%m'ﬂ@i Pdr'W'H'i"atf rgfdoroborate

(CdXD) té orinecyRh e Riser CThd h@ivatly sa&aémqhaynhde be coupled directly
condensat i | nf ect.

5085 5 Spaver dt Btbub 1s 5 2fing Beskeor i CANGLARIRIT Eop Eraple, the
bpyadte oeopld lgsr ospanting ef @sebininean gaetal thialatd doyydaakytidegwitetpcould
Eg co g¥e%¢8 tt%ee &rrrth/dar ofﬁyoehh%&%ﬁ%??%tb\ﬁgé nger r% c‘ﬁ&#‘@ntr‘?‘a maleimide-

te es saccharrde
Bctwkted caroerprotgini (fro e@mm@u@wﬁMBcS gt @ hploanstylatesr mrreermrotem (for

8&5;1#}% ﬁ%lﬁgeclbbéfacgtrmlhé‘d[erngte'tl'X/I |556a‘3819ﬁd@ 2! 1Pk R Quccinimidy!

VWhere a inker iIs &ese @_y rOX¥l group on a
BroEIoReRtata @ SHAEy 08 B} 86 SBAP). heferaply. aﬁva}ﬂ’%stgr(eatp?naw made
?y bFﬁbQﬂfhemfsﬂ'&) 18 XCBUMEE WIHY hebeinB Wit o ADH Li@a tthed Bminb-derivatised

ur er .am

in the linker fo
SR i AP IR0 B S9GF BOIET i i EAC or EDC)
phientigtiynvia & @arbexyd gpiue dnyhelsnolﬁm caridgyo Buchicdgjugdtenarstdeygribed in

f’eﬁ' wade Hucé‘tﬁ:‘n”%@%ﬁ Lglﬂfé)srﬁé@%'nﬂ?e@t Unilv |ty and WO

Reuflococcal sul ar sacc arl I s conjugate
5{@8%8@@@9/\/@96/3 0945 pefore the linker is conjugat ed to
the carrier protein. Alternatively the i nker may be

to the carrier before conj c:ﬁ%onto
BB el R R R i BT R 56, rtporane. p-
nitrelsk nzwit tabid Sdhpdrexgsedeaminmide -PRNES e DC, CT'.STLLI g/mngare described in WO
98/42721. Conjugation may involve a carbonyl linker which may be formed by reaction of

a free hydroxyl group of the saccharide with CDI| (Bethell et al J. Biol. Chem. 1979, 254,
13
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bei ng prepared by CDAP, and sone by reductive
am nation. 30 In general the follow ng types of

w@b@miozEah7 gr oups on a protein carrier can be UBEHEPIING/069974

coupling / conjugation: 14 WO 2007/071707
PCT/ EP2006/ 069974 A) Carboxyl (for instance via
aspartic acid or glutamc acid). In one enbodi nent

1 LSl g r| des
gglfrZZ%tqve%Vrgret %gJ.a%rﬂgﬁ]Qtﬁér? 1@5’] %8h5gﬁjfg) fgl%mrcéQ(i)tCy action “of with a
grteiodi form @IearbﬁEhﬁEéink%geengs may trivolEDEGucten BY therdnemeric terminus
g;r QLtF?m(afryomyder)?ﬂ %‘ﬂzﬁﬁ) YJPfT’on'aVEf'o"tlﬁ}lorr/cljébrﬁgﬁloﬁrmqqé WRRkary hydroxyl

group car box oups on
sré?ee hzﬁapfe;?@sofdffheeewmwowdf%ylag@ap b’ﬁ&‘yp%rt@dﬁf%rﬂ &D| carbamate
|n|tdﬂiﬁ6dilat\éﬂ drid cduphriOMk i CDIGR AR FhdriiheSa@. wid b aRRCgrol on a
ther enbodi nent this group is |inked to hydroxyl
ﬁP s activated with CDAP or CNBr on sacchari des
directly or to such groups on a linker; to

§R&&ﬂﬂ{g| g%ar? als{) bQ lﬁ?eﬁre'&%é'dqgct ?&U%!IV% na% rrrﬁ%g'gcfd%%? ngcribed

sacc es or Ravi hg & succ
ridA363Ty 0 Slehpihgd @pd UST4617 3ﬂ43(t°~a¢ﬁrs,orm @tfteystemorie?r.e demcribed in

RPR- m'@ﬁabaﬁvélaﬁd&bwwgéa' i nked to a bromo or

chioro acetyl ated saccharide or linker with nmal einde
chem stry. In one enbodinent this group is

ACHuHNe @&ha@mvfalv@a tHd t;&utpbmg;s ofl ba@@b@;@al soRie 195 dDAP) activated
0X n an
BB tEied Vé'ﬁbﬁﬁ'p"’ 305 arvaend QBT T upe A peaier by

Gampditde cehdensatitn (Cid Gazioalyihfegtr tutpur(ity O1983nB15a266¢ fdi éxample
L‘é ESAEG) In one enbodi nent this group is 20

act vated/ nodified with bis diazobenzidine. F)
anl dyl group (for instance via arginine). G

rﬁ(ﬂod%e‘ﬁp% HybQ%y1 Flf.lb%ﬂ@%réﬁ?yaantafd PR Ry r&% fgpex%mple a

sacc arid , ene | owm ng groups_can
bigdsexyt ePuR ae%}s*% tRgnakexd, cyersip esisf [W'thﬁ@g‘%’m/ Qe agfraﬁe*wde is
frikad e af 8o %Qrbam.@grodpfoh %r;ﬁatblntentﬁatmeﬁysorkmﬁé&ny (fhrough a

b’ék‘egi\{va«ére agtnger |§Bre e{tgﬁfﬁgﬁwﬂg@o%dr og%%gé pre¥erat8)9hnked to
S catirar grdep Ghl a+I|r¢EélBlfoan(aﬁﬁléFby- using SDAR avajugatdst Arfurther amino
RiBo ] B ke 1 AR P o LR ¥ ARG acg oroup oo
Sateirh dori edemm@@ﬂ usmmrqa:bpdwdercw for exarppie pygsing EBAC. In an

SAGGIRL A8 Q}l s oM de(sy 5 coPRBEEIAS Ghe Hrnker first
WO 2007/ 071 7 PCT/ EP20 6/ 06997
before the linker is conjugated to the carrier protein. Alternatively the linker may be

conjugated to the carrier before conjugation to the saccharide.

A combination of techniques may also be used, with some saccharide-protein conjugates
being prepared by CDAP, and some by reductive amination.

In general the foliowing types of chemical groups on a protein carrier can be used for

coupling / conjugation:
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I ndirect coupling via spacer (linker) approaches:
Saccharide-OH + CNBr or CDAP ---> cyanate ester +

WORRTHFFINH2 ----> saccharide---- 5 NH2 + COOH RIDEP2006/069974

EDAC ----- > conj ugate Saccharide-OH + CNBr or CDAP
----> cyanate ester + NH2----- SH ----- >
saccharide----SH + SH Prot (native Protein with an

E%@%S%I éﬁrﬁs‘?& tw %’Sg%?éeﬁgrb@téﬁirﬁﬁ%gﬂ EIJ ng% ierr;?efnt this group

is- Imkedﬁomcm arquqeo';%sgmarcbies Hreshycat Ha@n @mmwumw lwker with

%umld'e ch@%%f?’%&% &t epac, NH2----SH - ------ >
sacchari de- - - - + mal el m de-Prot (nodification of
am no groups) ----> conjugate Saccharide-OH + CNBr or

SPARnc rbuﬁ)(@ﬂa’ﬂs%réétvﬁ IyﬁmN‘Qn -one -ertbodiment thls group is linked to

Sacchar | de- acet yl at ed- Pr ot
EERRID AP AR AR e ¢ DL Sickppon 2 dinker wit
sabadimidedehemistry -dNiHvith HDRNC h &0k eRbodiment- this group is linked to

Fs?)gdg%ﬁgfrgg%zgzuégﬁ Q%E—SEFO%?B_LB& tOFveg%% direc r to such groups
expdsied to pacadariies o linksrahavind 2afaléanydmgriofp; datsamaraﬁes or linkers
ﬁ‘éﬂrﬁoa QIcBHuHﬁdeoéstérE?ou protein by SPDP for instance)

----- > sacchari de- S—g Prot Sacchari de- COOH + EDAC+
NH2----SH ----- > saccharide----SH + nal ei m de-Prot 25

gﬁ@dlﬁﬁy&ﬁt(fo@VhsﬁncélMan s@ir@vnﬁ)one embbdmwmt lt’rﬁsabl%up is linked to a
accnarl

Qrowg 85 gpw gi:eéﬂatgg Cﬁ.acchand(-; or d@hf ggte éﬂ@%?n?cfe cﬁemlstry I_,n one
Sabairasit thes dodie is\adtivatedhhiiified -withIlH2 diazobenzidine.
saccharide---NH2 + EDAC + COOH Prot ----> conjugate

Note: instead of EDAC above, any suitable carbodiimde
BhyHydeoxpis grbup  (f6 Weiape®) M) 1regiTe ) PAT/ &FR2 @WELA&90L7 Zhis |group is

éﬁma%od@@&wﬂmga.a%beﬁé.&h@'n carrier chemcal group
that may

e generally used for coupling with a
saccharide are am no groups (for instance on |ysine

E smf‘éaﬁﬂw gr&?ﬂor anaes (i Ofistidie}. aMC Bnéd rendBidieht chigngloup is
nd SH groups (if accessi bl e)

%‘Ft?ﬁ?teglﬁwgﬁ%‘g'ﬂb E%?thnﬂan? ‘esidues. 5 Preferably the

ratio of carrier protein to S. pneunoni ae sacchari de
bet ween 1:0.5-4:1,
li)s%g%ﬁcg?@'gu% f% %n% %V%frgﬁrng 5:1; e.g. between 1:2
and 2.5:1; 1:1 and 2:1 (ww. In an enbodinent, the
EE.ZJrng&gl]EgYoﬁ(fotrﬁ?ﬁta‘ﬁ@é‘h&'%t@&wanfOf exanple 6, 7, 8, 9 or

he conjugates” have a ratio of carrier protein
to saccharide that is greater than 10 1:1, for

@K%"%'céhaﬁdél ulgergerél tHe followinglgrodp<icah, belused Yor@s colipfigl OHL COOH
sacg

pr NH%M'H@}XF%@WL@S gae%lerqe@ﬁate% af{?er %lilfg%nl ?reatments nowr(;j in the art

such as: periodate, acid hydrolysis, hydrogen peroxide, etc.
Direct coupling approaches:

Saccharide-OH + CNBr or CDAP -----> cyanate ester + NH2-Prot —-—-> conjugate
Saccharide-aldehyde + NH2-Prot —-> Schiff base + NaCNBH3 ----> conjugate
Saccharide-COOH + NH2-Prot + EDAC —-> conjugate

Saccharide-NH2 + COOH-Prot + EDAC —-> conjugate
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protein via a |inker using CDAP and EDAC. For exanpl e,
18C or 22F may be conjugated to a protein via a

wo eowR®7170T or exanpl e those with two hydrazi no PCDEPE0&069974

its ends such as 15 ADH) using CDAP and EDAC as

descri bed above. Wen a linker is used, CDAP may be
used to conjugate the saccharide to a |linker and EDAC
may then be used to conjugate the linker to a protein
or, alternatively EDAC may be used first to conjugate
Indigedt covpdng e spacke(liprent approaciedst er whi ch CDAP nmay be
used to conjugate the linker to the saccharide. 20 In

eneral, the innuno%enic conmposition of the invention

herisiePii seCHBHOs EDAP eactyanaie esleari id2-cditjdigat saccharide-—-
Rabwessol-plotanEpRE9. -3 BRdgatdg or 1 and 3g of
saccharide. In an enbodi nent, the inmunogenic
conposition of the invention contains each S.
paARHAIRLGIS + GNEY Wr 8DAPacChybhsle estbr ANHERS & B --botswe@aride---SH

PR BIT A 215 A SPSiert R ot e 8 médigpton of
arhindigfdups efrthe potsirgmsSPHR for @staned) e-—-sosaecoarjstl-a4Prot

sacchari des may be present at a dose of exactly 1g or

sonme capsul ar saccharides may be present at a dose of
eacgbande-Qy + UNBron CDARbotl cyanate, esteicdtid--deb—fr-gpaccharide-—SH

$ flaRinfiBEProt (m&ﬁﬁ%a%?‘%f%ﬁ"zno(d?ouﬁ) -18Comniel OF) are

present at a higher dose than other saccharides. In
one aspect of this enbodi nent, serotypes 3, 30 18C and
$&chérie-&H + I3 EBrandDARR)-> ayaoauaree&emNl—&t---asmosesamf:haride-SH +

roun xact | whi | st other saccharides in the
ggg%ﬁrofg--o %%Wq%b are present at a dose of
around or exactly 1 g. "Around" or "approxi mately"

$£c%h9r?ofe 581 aSEMAE N I(I]Hé'—g-(-){ ere, g%céhgﬁo%--—---NHBe BHXEY coon-
igure for 35 the purposes of the Invention

PoO7+-0 va@rtePCT/ EP2006/ 069974 I n an enbodi nent, at

| east one of the S. pneunoni ae capsul ar saccharides is
directly coo&ﬁsated to a carrier protein

.g._using
Sher 10RO BPRET WP eratCr | Dot s of SHhEIey (natve

Phagiratvith ea&&pme o@§tehl§\®r Sbtameelaﬁommamn@aos tf ahino groups of the

ﬁ%&l}f n%'ﬂféfof F?é gtf'l'tﬁ)acg'far@{?ig gulbgr C?Q(Tch:apl 325

for exanple 5, 6, 7, 8, 9 or nore are directly linked
%%: B%‘fdfﬁg(g %I ALel EIALeNA2LYsCDAP_(see, Wb iddo/ QR348 A0fhide-Prot
The I mmunogeni ¢ conposition may conprise
Gradéfigetisn et emino repRoNaNed¢eei ns, herein 10 terned
Streptococcus pneunonlae proteins of the invention.
pr ot ei ns used. as carrier proteins,

%%CCB%’@&QO'AS ??é% oVt - orateRy 'qﬁe'g"bf”é?!é’\%etﬂﬁieﬂ P >
Cafjudaes proteins and as free proteins. The
St rept ococcus pneunoni ae proteins of the invention
are either surface exposed, at |east during part of
Smhar’ﬂdee‘“@ewqi@+d‘fH21-hve\”;b21euPn§éowe(@"-R§|r'2 +HAQH @Yot —>

L%gmare secreted or rel eased by the pneunococcus.
Preferably the 15 proteins of the invention are
selected fromthe follow ng categories, such as
Notet iestesd of IEDAOEboge, Byip SuitableSiatbodimise magbe @sadt i f  of
LXXC (where X is any amno acid, e.g., the
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pol yhistidine triad famly (PhtX)), choline binding
proteins (CbpX), proteins having a Type | Signal

waegaenice noti f (e.g., Spl0l), proteins havi ngPeEr/EP20&AH69974

notif (where X is any amno acid, e.g., Spl28,
Sp130), and toxins (e.g., Ply). Preferred exanpl es
W|th|n these 20 categories (or notifs) are the

| ' tional
S In2 Rk of Brojf parfRF RBIRE GBlp thel G toMReraty use ror
Fouplintogdiniacsasempde iard aminofareups (Fanvrstanice ronclgsimar resisisesit COOH

%;r%ﬁp% (fdk ins®dreb Bh Es;ﬁ%%ﬁ?ﬁtiﬁ@ Bl E&ﬁ% X?%d %‘P{‘%Rl?;fs R9cEsible)

he Poly H stidine Tria
EPTeRtRNge PP SYERine fesidrey ( copX) , Cpr truncates, Lyt X
famly, LytX truncates, CbpX truncate-LytX truncate

B Ny T e AN

agf betivéer 1:055B0ti e 6,1, 1 Bd-3: Muh 0@an; @.g. beteesi1il aml 2.5:1; 1:1

[ h
GRS LA o B, BB L B It Pl o 0o
@RE ¢frie BPridiiatry Ve eiatio Pherrfisr nfaBip XY sa@hpndet thatie areater than
YR S@nfpRM 4:Y, 12X P8k Upea £8 of CBRX truncate-LytX

truncate chlnerlc proteins (or fusions), pneunolysin
(Ply), PspA PsaA and Spl28. In one nore embodi nent,

Inh&n eMBUAIMERIN iaC leaSiOBAROS] bhelimobRBTEacERFdE i Eorjifatd to a carrier

By irp e oS ForEP S FOPRERP G AR ekl givseted

Rrappretein fiaailinker (fGb@dmpleChpsé withumodiydazind gtoxips Btits éngs such as
: t t

é?%iﬂg}%@@?&% %ﬁcﬂl 5.9%%3, Je‘s‘.é}%% ‘ég%\)&n l%hteFu ‘érl{z%gr%r‘? Egléd”gb';\\% may be

Sjetig conjgganptROBELGTIdT (7 a WWEPQ(E@@CO@%VWH beHisepite conjugate

{thhD{erﬁl') %tgr&élﬁ @r Teﬂtb%@ﬁlvefyaETﬂ)Ad n%?'ﬁ%ﬂs%@%rs@ E@&cﬁﬁd@%teﬁh& fhker to

i s characterized by
‘é‘elpr cﬁ‘?'@l aﬁtﬁPb\ﬁh'gréaBéﬁ é'r@y b@\%e%@r‘?ﬁmH%&tg tsdinkgr deithgpageharide.

proline-rich reglon and several hi stidine triads,

@ ﬁﬁ“ i nvol vedn or hnucI {)snl de bi ndr % et each
"Rl e Geynepere C‘(’ﬁp%"’j °E8 fEdMEBHI" TR FYRRIse ¢ dose ¥ eac
sapobaride ednjdydte betweers0. Aadd 20 et and (@ yew Usand Guy ef sacchiside.

It is present in all strains of pneunpbcocci tested.

Honol ogous proteins have also been found in other

Bt aeEnodioent, ghel IMUswmcacommsmre ok tit¥o diverition exintainseeach S.

r [ P
bBLFh 8 Rapsu e Sadchinidl 5ol B AN, B2rtoa U, B or 1
Byg afmaac&warléé em aroerpbanﬁraennscahavarrsgcdeqwive)sbej presérd sk different
id e

bn&aér auf(?r %p%n%gzl: \éﬁl sa‘&tl\;indgszin]agénﬁ pé'%stegt ta a doseit of exactly
fegpor h@me cap%:@q@emrIMnmhbgy Arérent ai g dgse IOé@ssactlsoG%J In an
éﬂﬁ&ﬂrh&rﬁ' sak&ahﬁ@s & @ér@t%&ob RE@LRH MSF (FuefRS A ) brel p?esent

| east 95% 1 denti cal nd nost pref erabl it 1S 97%

Ptoeeﬂﬂh“ééjl"se e ﬁ‘hPéﬁaéPEﬁs"d?% e sspeet gt @Feﬁ”ﬂ%"d'”ﬁ'ﬁ Aefolypes 3,

s ah@md(dra Yée 8.&1 i@%&, pr%Ekﬁ'lt laBa ab@ofraﬁ&mﬂr@@xa@@ 3tQ whiist
ah ove, Ehot el n

SBeysaceiardrn g b ramarogsic, PaRatTas Sersetha @ dpse g or
ectyf 1of LXXC. PhtD is disclosed in WO 00/ 37105, and
is also referred to Sp036D. As noted above, it also
is a protein fromthe polyhistidine triad famly and
HWagundt bre'apgrpembtelyl xpEQe§naghas withint 1G% miohe & léss of trecdiendigure for

ihR WB00Y G (QRvendiif! IS al'so referred to
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Sp036B. Anot her nenber of the PhtB family is the
C3- Degr adi ng Pol ypepti de, as 20 disclosed in WO

w@01/3i707 This protein also is fromthe pol yhPGL/EP10n€069974

triad famly and has the type Il LXXC signal notif. A
preferred i munol ogically functional equivalent is the
protein Sp42 disclosed in WO 98/18930. A PhtB truncate
(approxi mately 79kD) is disclosed in W99/15675 which

is al so considered a nenber of the PhtX famly. PhtE

Insan dinbedimsridal leasi@pe/ 02D S. anelnmiacefapsulardsacohaiges is directly
&M"" g%ted\%eé %aﬁ@y pFdMin RE Q! GiAg 'oﬁe rcﬁftﬁé ﬁgm%PleE qjeggrrbgb Mbove).

I MmMuno enlc ra ments or

Fw&r@t&x "aﬁr aé H%aspmne pefothei & ewmoa@eu@@aularpéaccéam| i, directly

aorf@fa@ﬁedwcm\p RAtaX dnibolineéns thérméﬂfﬂ@e(ﬁfl tﬁe faane %b@ch@ﬁdes for
ence

fusi reof from refe

LS. oy B €8 e BenE e e Briepproass boRERE! e wo
0%/88338ana8vd 66/A8N94§ or exanpl e, in WO0198334. 30
Pneunol ysin is a nultifunctional toxin wth a distinct
cytolytic (henolytic) and conpl enent activation
dleg impunogeniq FRmpogkore map comprism StiReopdccuCpne udmnige edeins, herein
@Bﬁﬁedl&:ﬁ«%t&%é&s(p%g&%r)rae JrBfélnsto‘f"?He'?n\}eﬁtld?PtSL%ﬁ%?cﬁélﬁgmgy be used

pneunococci , It Is released upon lysis
phedify P5ieins, lﬂﬁﬂ@b’ betpreseNtAg iReHYetelhr, Cam'ﬁam Beshrpsent path as carrier

@rf)fe&fétéhdldiﬂ?déd;ﬁot@mg The r&reﬁkbéﬁéb@bh%dhfaetdﬁ&ems of the invention

6 ob 484 gorfinPber sy P DEEE e 8 PeiArpumeggecus, o

3% hotems widcpiareaatedrytee @ir tralebsaal by dhed phdienadectueasPretdrably the

%@%&%@%ﬁ@%@%ﬁ%@ﬁﬁftﬁea*eoﬁw@% s Bond vy zg protens
advirigod Iy reef H&Qnabseqyﬁmﬁmptifsqf XK€ (wherehe id 3nyi aminé aridde.g., the
gém{?é%dfﬁékr#a% fam?fW'PﬁB( J BYhy ﬁﬁdul% Br@leﬂ& (b@p)@)h&b%ﬁk%%g a Type |

ecause it is t oxI n, it need be det ox
Pign@ Sequesh - rﬂ‘?ﬂﬁl 89+ §pQOHUH@W'%'@Y'r§r%\VPa£@ 'a?t'fdwa%fgdgés any
§Mlnb%blbee§0|8pmw@¢30)0m'bd tBehDE)). .| Rly)C dleféfed examples within these

mnls si on and cl oni

G [ mitsh et Rt B RS Ionor BERGaRcAD Ty ional ggyvalent
tbemof.f or exanpl e, Wal ker et al. (Infect Inmun,
55:1184-1189 (1987)), Mtchell et al. (Bi ochi m
Bi ophys Acta, 1007:67-72 (1989) and Mtchell et al
(NNRR, eMi@dipeEnd tqur)ogem@e@rnmsﬁiowt theninysintien gorpprised at least 1
sr‘atéwge&usaeéwmﬁ]hﬁ]@ graup ZEfting & Ghe P%Hbﬂ-ll‘é‘ﬁ:tmé t?n;d)rfamlyl {htx),

gl ut aral dehyde  treat ment” or a conbi nati on

EJWDHGEGE’IE ftsotepcfﬁm REDRS) Baers tdcates dydh family Hd&étf%{wétes CbpX
w@{obtekuywwruh@té Iammaﬁds pfcdding/ &dri fQMénsl) Oprdimolysin PIy) PspA PsaA,

Shi7E! SPh Sdan a8 Bt St s BE Buel sbodiR g tne' iiunogenic

omenasiion caraprisep 2o monespmlrnsrseleatpd rem the groer anpdisting of the Poly
%fl(ﬂﬁ&ﬂldﬁrfg%ﬁ iX) Teaﬁllﬁfﬁl mWFc%lﬁ'%mlly ?Cbh%@dcgb‘%tﬁln@ates LytX
ecu I C d

nean aS under goneé
@AY LGN BWncaless COPY1 FUaTLYBn dupsalenshinerigpilsinc (sfusions),
prduf@iysml (PlyK Papm, Ps%ﬁhéﬁcﬂStﬂQSf ™ orfdl hére@mbRaihRet, the immunogenic

ARG’ St Bes 2 BRIF S SHeC R IR e B LB 2B0%st RO shppe Pol
Histidife Biliddefamity (§’OD¢) heholing Bindingp Pcdte)lg fagrally I (prm,em:ttpxwmncates LytX

| :
B by deoBBL Bt gl TIHOROSAEPAPES or rsins)
wm@lyseTPlgmn@SW(Blggg)) and W99/ 03884. As used

herein, it is understood tha,}sthe term"Ply" refers to
mJtated or detoxified
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20 pneunolysin suitable for nedical use (i.e., non
toxic). Concerning the Choline Binding Protein famly

w@ ampX)i7onenbers of that famly were origi nal PGT/EP2006/069974

identified as pneunococcal proteins that could be

purified by choline-affininty chromatography. Al of

t he chol i ne-bi nding proteins are non-coval ently bound

to 25 phosphoryl choline noieties of cell wall teichoic

aci d and nmenbr ane-associ ated |i poteichoic acid.

Ener lafait(awlaHlsydlne Theiad) Feaviky comprigealprateins B4, PBchtBpanddRh¢E. The
iy R HaFf2tehiddd by a jip @At&)h‘gé‘(ﬂ.l%nﬁ@?w@é@rﬁémyeécd‘é;aqe@gy ggﬁollne —rich

erns (amno aCI seque

leﬂlong%lﬁeﬁeawal BiRtsineniags, rp@ﬁﬁ!ejy ﬁw@kveq? s metsigF hugeagigenpinding or

éﬂymaf'tﬁécnm% {05 cfon@dv-cdﬂ Qélﬁ&fsVﬁ dorfseRB@N-tefRBisOAM A Hélerogeneous
a conserved

e, B erese M A s 6T prsyopaise ebigao HoaIopris sdioins have

aleqnbadrsourtdwabtmosmptmscu apgNexsearal @ yheosmabdaahdnt of thé heention,

{?‘é?(‘ﬂ?i %’cen@gf tagf‘n%g |r08 tlge Fﬂﬁtﬁf jﬁllglun e(ar%flgg%hosvg\Zer tﬁ%tgtb? éed'ms Pht A,
BrBmandtwefay ﬂ@mptetr@rﬁewsg setgleoctes@ﬁalosmsm@mdtangwsnrednveamweli as
ﬁuﬂa%&hﬁrﬂ(n%@add%(%ﬁ%%é%é% By thaﬁﬁg /sgélﬁbq:lce Frgrméggy that

i scl osed |

it Ieagksyts WPl 18 dheosiee1ond pIRTI2 rglerabhishis A Bast 9% denical

ghBebaprderaily MEX7HNA0Qkal. PbcA is 35 disclosed in
W)98/ 21337. SpsA is a Chol i ne binding protein disclosed

in WD 98/39450. 20 WO 2007/071707 PCT/ EP2006/ 069974
Riith reyaeds| ty trtermwt:(:bmiteumse PBiAnsl disgjoserdon B On98/a8380saidais bied referred

(L 386" An GO E NS AR 8 (R ERE e TARA) Adhas e type
rségnel moﬂthfpl)RXG s Hﬁ\éﬂ indigclogedvie \WRJ00/&/ 105r amt &t @lso referred to
%ﬁéﬁbs Asonoqug%d% Of SkO% éc?%lfélrpgorﬁ(t)l'/@ IyH@lHﬁe q’rfaotflaﬁuly and has

ol I ne I on Prefera %%7SUC rotelrns

thadyeet heknsiopal eatb] PHE I%wh‘a@wg iR ¥ 837 19y and is also referred to
sm‘ear atabuﬁer nfenieH G th@rmglfamw Wt €3- degfd@u{gl Poljftptide, as

S Teserhm 0 SHf oo thi Recteh e eiroln Ftapl e tiaf tamiy ape nas

lheaﬁpie b h&X Cegigrat mioty i A)rpre(f&ﬂed0|mnR121))Iog|Maﬂye‘unpntlehaﬂreabllvglent is the

{ .
é';leln 8‘&?%%5(; &ﬁﬁ‘n W&%ﬂ%g:ﬁ&ig%%gﬁ%ng%?e Q%}é&%%gkm is
aa@omwm@mlswmmrals@@o.qqnmga 5 TREBenef the BbiEamie, PhiE is
E‘ch‘!fS‘s‘é@ m@ob%bzgmd 19 Forbdicth AY B3, SRsrel AG lﬁhnsro%m s reforred

simlar choline binding region are also contenp

(R heFaim i @oa7 dhat MBMURQGPEIC rAYBeTYS %rrfus'qrrﬁéhw%@ff@rﬁht profedn can

%U&H’da%r%ﬁﬁﬁ@i gé %ﬂer@rﬁ&ttslﬁhﬁ( ERIST lﬂh&ﬁo@érﬁ&lfrﬁgihénts or fusions
Lerm ses cho

The al
it eyt AOHBT TS HORBIRIE She D) PSERA Fg° Bo@Eriie to PhIDE
treRteBRfUsiohfas foesd, foresarnpleiod W0 188834CbpA fam | y not ed
above and thus for the present invention, the LytX
famly is considered distinct fromthe CopX famly. In

Bestmcksin ise miltifynstionabioninpitfial djstingtifytotytie iemois) 206 samalement
%lﬂétﬂinré‘étnhths@ R@duaé &ttal. CArl ORBEPN O Cdrb Relly15%: 1339118461(1996)). The

& te sesreieﬂi‘vvw%@?%ﬁh G5 ek e BNy o fimppeet under
Rendfueate af aytolimin. Jts Biffecth drrjudéd 6xg. 6he-Bidvilalidrd 87 dhe drgdustion of

e Rt Vo B0 080t i 81 650 o e o

human resplratory epithelial, and the decrease of bactericidal activity and migration of

19



10

15

20

25

30

35

also referred to as Sp91. A preferred nenber of that
famly is LytC. Another preferred enbodi nent are LytX

wo cnozt’es wherein "Lyt X' is defined above andPCRBEP2006/069974

"truncates" refers to LytX proteins |acking 50% or
more of the Choline binding region. Preferably such
proteins lack the entire choline binding region. Yet

f ed . [ A
@R@ﬁsuﬁt@t @B{t oi&ygoﬁ%ﬁ%ﬂé {ESEBB%L%I%BR R ih g@’eﬂ}ék%? & Blood cells,
wl]igh welyes mncbmgeiowbplystﬁm sBergngs it §@stommkmd§m bmwmt)ed e,
Rén @?i@}% §'ﬂgm551§/h& bl%(/ﬂbﬁ‘@d a d@é&b@ 'sQiféb(e%)leﬁrmecﬁo(n? before it can be

| ack |n he chol i ne bi nd I nNg OHHInS 9
E‘iff“@deé?ddﬂ &vo3 braspERian s foningsf wilgstyae er %ﬂﬁ!\/? PERHHCTySH is known
metheaitedeé romastahle) Nelker 604 S(lrFédt Imah, F501R84-1PBE A1987)), Mitchell

SP3 P A8 MEbe B30 0 b AR g oo
Betokifietior wh plgli aae rite arindtidted py elsemital inmasamnt ¢.0.0 sulsea@ t@$@alin or

@Ea%?@eﬁyéer N&%ﬁérﬁér g létgfggl‘bgt%n oP Sotﬁ r\ﬁb’ &%8 PE'FE%"B?/%QQ%/@I 0258).

expresse . usi on
Prchr eethbtls/ areLyelkkh@fery]tf@e a@tsfozyarwgszww oMeiroatlvely ply can be

5&nEhi &g QRRKAEP O Arhus, VihE hinveREEH g&oﬁ@a?s%@%eﬁwlvgss BApndiidioccal

are know in the art. For exanp PsaA and
PFP%%}HBW%%% fr exqraple \Y%Ht?tsﬁ%owc"ﬁe ri@§ e itk s used herein

@Gﬁé‘dnl dadiebye BRICK Hasturidatgene déletfcfnq: hdditlofTod Butks8RGorPeine or more

255-62.
S B e Wt R, Bt TR S G e Pulbigp by other
CiBveBnadlaBethttlD 987 &bhds;, aartsthiBed HbbED 40mutantSpi pdteincnay be

S I
il flsoaBa ey | e HLEa oS ik I Alp i pfopes.
gae; Hor ex:armntﬂ |W08@/0Q$5XT@G(I’V\Hér3é gofees Imamyp, H%i960-982i(#999)) and
NowoRaesLi n Within this class of pneunbcoccal surface
protein with this notif has been found to be useful
within the context of this invention, and is therefore

A9 el Fertat adisauhderdtéer that ﬂteeief?mO‘PIyt’ hefersmoeﬁm'tami or detoxified
S 125I itself 'f%r %ie@d ose 98/ 18930, and is al so

'é‘sipﬁ?é? FHLs {ealn?rb K&t ei nase. Sp101 is
d| scl osed in WO 98/06734 (where it has the reference

féoé(c% he b&oo]gé Q%gaﬁfo%lh éﬁq f%%égyrggly%ei{?%g%tefamny were

sequen i's di'scl ose
hraq;nadlhedeﬂ@ffeér@nmumomelgmtemﬁtthat|09ula|b@optbfm 8¢ rcheling@ffininty

Woﬁat@%{r@@h;’ SAERR! the EHORRLEINdIAG PRIGIAD! B8 n- MQE&M 86lind to
Mor axe catarrhalis pr otei n antigens which can

PRASPIRIENTliRe amoigtiivhi 9hatsllorvalla iGheK @edp @Bt ameﬂﬁbfaé‘le alsﬂfé;'ated
oRyéhdiciaeid. Ghruetlitally, Shdveavaaevaraeregmmn{n\w ovBr7thd diga family,

oGl e Eue B O Ol KRB PR BT v A b sigen van- I

e ¢homomnan@ mroT@chqmsewlnllsmmr&I mmﬂ(mz%@e@@d repeat

%1 16 %%gcgo%?}g% g}onﬁenn&ﬁﬁ; i aonrd(al%érvé@fsﬁﬁhe bindin% region

(e 1 ¢ ileTReRSS, 112 CFBRIBES PERRT Y EPOS) BHHBRRpIEN. As

{8ddan this application, the term “Choline Binding Protein family (CbpX)” is selected from
the group consisting of Choline Binding Proteins as identified in WO97/41151, PbcA,
SpsA, PspC, CbpA, CbpD, and CbpG. CbpA is disclosed in WO97/41151. CbpD and
CbpG are disclosed in WO00/29434. PspC is disclosed in WO97/09994. PbcA is
disclosed in W098/21337.SpsA is a Choline binding protein disclosed in WO 98/39450.
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( PCT/ EP99/ 03823); OMP85 ( PCT/ EP00/ 01468); |ipo06 (GB
9917977.2): |ipol0 (GB 9918208.1): lipoll (GB

w@®b380202) ; |ipol8 (GB 9918038.2); P6 PCT/EP2006/069974

( PCT/ EP99/ 03038) ; D15 (PCT/ EP99/03822); Ompl Al
(PCT/ EP99/06781); Hy3 (PCT/EP99/03257); and OnpE. 25
Exanpl es of non-typeabl e Haenophilus influenzae

.gen . f cI u
?%&%Q@%ﬁ]oe%%oﬁlﬁ%‘%mgméarﬁglﬁ% g% see\f&kq%hfron? M 7 ?‘”: nsisti ng of CbpA,
BeeAsSnef erd BspGetitis media) i ncl ude F| mbrin protein
[(US 5766608 - Ohio State Research Foundation)] and
fusions conprising peptides therefrom e LB1(f)
&ﬁwrdzéefﬁ{ﬁ%q BRsedimENtSR 2816 Arupeateg) Wharel } /1% A6 ; above and
@MRE,’ﬁei V@an@?é BBE3Broteirr b i g)50% dfondrELY B8 tﬁ@l%e(ﬁoﬂgeregmn

EEeFV ﬁ p?({;_tflfl}lse Yv’qﬁ%e enhﬁ‘éohrﬁﬁﬁ@magg%ﬁrﬁ E[B% prgfg@biy( %such
Snﬂate]r'_x?ﬁ#@ate_s R2k (ipthe cﬁﬂmé%d%/ré’@&ﬂ&)d (il)Tdn porpsrodfehe B-téminal half
%l{}ﬁ% :pnﬂ)\éegp%é Qi y&y reqj.in ﬁ% E??]t o%gerg ea't hc%ﬁc(&ggpn;oid%\/lorél preferably
sl Yrercatd hadf2 tapeatpregions r(BHandrrRW t fixamplee of such preferred
Ie:%éd%%rﬂg are> RRG AP RRTH1RRS 1as qndsh%d fﬁ W‘@éd/s%e FUr %g%@& 188,

or as free g@gtelns or a m xture of .
bey2e0 PiheT Sine PreingmdeBs Beliog 2 s'r@w@aﬁmh@e binging region are o

EsHEMMAEY Aithi® hetssBpadfdii€indsntias. set out hereinafter,
both proteins may be used as carrier proteins, or
both proteins may be present as free proteins, or both
Migey L failye $se memtvsane aassodatedipcbiaiss hsseeiafedovit pell 9sis.Orfthe N-
e . .
R ERT Ftor B s b b BORLELSY rBRPYS 1nd LR tami does o
ba\@t i ihedeatgrﬁwomi i the é?@pbrf@mw noted iabsvepprd thay fiyethe present

ﬂ@@rﬁ@ﬁ‘tth@\%ﬁ fé?ﬁ\fyﬁé %nsﬁ@@ﬁ%ﬁsﬂn&%mtthg CBB)@ &milgS Ir@ccfnir@ﬁ with the
tein ere nmbi nati on of three proteéins

PR fRmily; Hie| ‘éﬁefﬁw?éidBmP'Ptqoé?'“éih%tcatabP%fﬂe?‘P'éoOf the Lytx protein
Rapl Makifensy comssbsieytAbDBtarlr €. Wak rédandst ®othé Q.ybPhily HtA is

PORER i FomR o o By SRRt oagE 5824 BIED: SR g et wo

93/P8938, arfdhis Alse rd¥iRRiedRa as SPHE. AL ytC NRilsoxdR&idSp® In \BDe98M 8930, and is

R P SR e B L 12
PspA, NRIXR2 + PsaA, NRIxR2 + Spl128, RIXR2 + LytC,

Mﬁ@ pTefE’ﬁ&ﬁemB&dirﬁ@nt ar€ S 3R triRLXE w'hen%ﬁwlg_ X" Rl Yéfihed above and
RIxR2 + Pht A. Pre rabl NR1xR2 (or. RIxR2

ftrrua?ﬁt%aoﬂﬁeﬁrtoﬁgﬁtpf%rﬁse'aﬁ'f"éq é?étﬂry“?'? of jthie PP?JWF@%FAQQ region.
Bl sl endhi ﬂsrateir@nscm helende chomieObinting GEYIdN. NAEI aMtshes Wedferred

Pht d Pht R1 Pht.D. |.n.
S eSS o B i i GoRR eoee ol B GE ore etlins (o
flieibny)i fIPrteterqjmetmmbgrewrrseamﬂUFéﬁﬁ DoroR1RR) DIE Gy Xcandr ther C-terminal
par%rﬁtd}érm iR, Aadidigt mgrchombmd ﬁafesma.hge?fvaﬁﬁl @8, . LYSCterm or

OSItIOﬂ COWPTISGS det oxi f neunol ysi n and
SO ChaibEMae Arp é@bb&ﬂpé.'me'e%wefrw B SHRUPI GRPEFHNE S COPA, PbcA,

SpuA Sy PipiOOVNA@Pe %re’qierﬁay‘ giine iconsA Rﬂeﬂﬁatﬂ)h e yiXNEuReyansd eeferred
SItI entl 0

By SRIEE Ahoulitarboglb LEIVE Ples S iRBRIS i3 8 PspAcriFeas gpoates
labléng tresenuting hinding i demaima{C)bendaeliprasaert o8l,a fusiot i pratkiarwith Lytx.

gilfggéc?)atwq_g&qggy £or use in an elderly pppul ation but

or “use 1n infant popul ati ons. Suitable adjuvants
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i nclude an alum num salt such as al um num hydr oxi de
gel or alum num phosphate or 25 alum but may al so be

w@2@abt17ef cal ci um rmagnesi um iron or zinc, OPCTEP200£069974

an insol uble suspension of acylated tyrosine, or
acyl ated sugars, cationically or anionically
derivati zed saccharides, or pol yphosphazenes. It is
. of u t Lected t
RS 80 Pl I8 SA9A NN o b, GP L PEESS 2oR B, Pean and
Sansmenibgane| delatibg vamanﬂswmeteybbav@yne@mdee@beérw B.'emeal?eton Infect

TnkBurd H‘@bécbé@éh(%) 5@65 bz rﬁ% Aaatneq angrmgﬁxgrah&%ere,-ﬂa?w?aﬁaﬂtsamereof
Iven ant I eve
%@)«e@epw RS o e EGTS B Dh IO ORG AAES G S} 8153940,

i mmune responses to the antigen. The distinction of

and y [ ne re not absol ute. In
g%fﬁsl £0d %’ é E angu?ﬁ?al'” W&B&&?ﬁéorts"éﬁ i 'Fmﬁ’heexamp'e of a
PrESiT@o e@alwkwfabe p&teﬂewﬂm nrtme@leHaWah)e\nagar@r ot X Gy(wha@ X is
IR ARRERBAL AR ol SRR SRR &l onelihbe g alHERGTL AL M i
matifi maSézeeoffour@ytpdiel ysefil mthip élnem;omxttOhatls megdich bad! isrtherefore
&Hsld@l%d%rtﬁé/reprgteﬁedflth&,n%}ﬁlén b§p1'¥9$t§@m§ o?é%%se@g\f WeRHs/18930,
Mosmann ' Cof f R L. (1989) THl an
2rd [ssalsqy }‘F‘?“é"r éﬁtz"i?gt T F@C ”E?Ita”PVﬁf?H@E‘P népégér*%fjlsé'ﬁsed in WO

b@@@bs&qWﬂértefnen@mqefrblfefehwt&a,lsswa@pleﬂst ¢r%sacte(rvé@d1 ugala Type | signal

SRt 82 sofised Rivolsasthaf Laneid it it e rolsresin Pz 1
BfalsblvbarablErizeddoych Tyhe Psignydl edquesse. by T- | ynphocyt es.

O her cytokines often directly associated with the

i nduction of Thl-type inmmne responses are not
praschirseef dosferrem Metaixe/la catprihadssprpleinigntigens whielt eanshe included in a

&nﬁ’b r'ia)anﬁ v%@@frﬂéoféiﬁéméw Qoraﬁéod?é@hﬁ&w Wi Bth.strhsd@egféebm 06 [WO
ui t abl e juvant sy

Q\HﬂUﬁw%tﬁiQt?eV‘éo 8?’@69% HM‘&)]I QMﬁ?i OI(TT aﬁ'@g%ﬁseéeqf rﬁ\é’Pu%(EBS”O)
MproRBPBHIBOIVYD obESs0E (AMOY)]; &ibﬁle&ﬂoviﬂb;bB/[rW(D leeriepds & WO 97/32980

POk et et 0 B A T reR PR B bbbl \ i gner

Cepria waousmmaam r(rbmwhtysqn‘h‘baxyk)];I(Drpp@DAHaﬁ ePQT/EBQSIOBBM PilQ

ey FRNBERERRODYsel | Ries dip bOURIPSS: HidiD (ca
her an a Um num I'n
P G2ph X dpadnt ﬁBLﬂ%W@ﬂ%iZ)HWQF&)i@%@?w@BB 8h P@u PCTE-R%&O@@%) D15

/@Msab% WAp@ns@r/Baég/mn N4 geeT/aPgy/g52sLardr OmpE.

contained in the sane artlcul ate structures

51(4"8%‘%@{ FoRryReGPIE ’"é’a'er'loef"é'ﬁt'”flﬂ'éﬂifa\?e?’wg%ﬁ orémn@aﬁ.teerswh'ch
LATbE ms,wéwlnaé @wmﬁat@ﬁ ab&nneieasboiwy Ikt tRe pR@atioh A totitis media)

Brods ran i el Bun SRR P TRORS Bl LNy e usions

¢AOIBING IBPTGS- therefreP (6B LB5A) Biftide PGiohs; IRNEE4EEE! £38/4)eon WO
gsﬂme\f NP [FRT 7 RAEILERECS); W%P%ﬁ@f@&é&éte Uit of New

and a sa onin_ derivative, tlcu

X@ﬁﬂu%%ﬁ/%ﬂ begsHiardigt ADARLe Hewd; E'B]"‘@s@ﬂ“"{:”n“m“ Hap; D15
84d ©a/145841)072; and BS SVO®ACEREANI C conposi tion where the
@521 is quenched with cholesterol as disclosed in WO

96/ 33739. A particularly potent adjuvant formul ation

Timev prioteins opf (Ps2iyen8&» gl alsndbetbeoefisiadly cdmbinecanBycdmiimed is meant

%ﬂ%mg lrﬁmﬂllléd[ ﬂi‘g c!oﬁ1 gﬁtfb%rdop‘@ﬂsésnallvgpﬂ?e'sprg@ r% J?oil'fpwmhﬁ]lﬂ"%q‘gllowmg

ment nogenl osition I't1onal
ewPRiN4tiges; egher as carrier proteins or as ree proteins or a mixture of the two. For .
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saponin, which may be QS21. The fornul ation may al so
conprise an oil in water enulsion and tocopherol (WO

w@®2001/9220) . Unnet hyl ated CpG cont ai ni ng PCT/EP2006/069974

ol i gonucl eoti des (WD 96/ 02555) and ot her
i mmunonodul atory ol i gonucl eoti des (W00226757 and
W003507822) are also preferential inducers of a THL

0t resen
AT IE 8 W ReRpert it 08 Haehd o S50 erel B L BRI FREMS mey oo
tsedrastdagsieg proteinsodr rath g‘pte@alnnay beqirésenhasyfegegproteins, or both may be
?&F%rﬁ 15QRSrried Shd ad Hr&EploRHERE Qﬁesm%?%'p sent(dda Qﬁ'ﬁérj &rgtlef?lrand a

ke receptor 2 agoni st recep

Eg%wpgetn whylg| the pinRels PERSERItOBIY 38 aLGETifr §totelrr@r| enly aa@free protein, or

érﬁécﬂféSIQfe dre8&® sS4 carfiet brotdik@nd e 86:8PLOMa R PRIMISL Where a

E%%HT%'S? PL{queet'{{gth soéweéug‘ n| X gp%%%%glt nsPreferred combinaticns

iRCIlide; B2 0 8re/ rid6 Biaifell toARhtBIdE NRAXR2, tiheD + R xB2-3p9 €Cherh thimeric or
n S 0

Fu@%n )6%9&%%&9% sH&q «[‘é‘ﬁ‘s H?‘E)I {) Eseﬁﬁﬂgf#a%%%ehggﬁ%\}g xR2,

Bhté\ﬁeNRaxRZSW@dﬁmmsmmhena@r fm@s @roteingi GitA 1 PIYWNGDEL 0 SPAZS, PhtA

3 H%QAtM%NhaPéd/A NRMRQ'MQ&& ' mkfo*%' -Bb§pA /Nlldzﬂhénﬁ Psah, NRIXR2 +
gm erties ebs can npr oved %2 retai ni ng

oBMRro% &&t@e Réﬂ?%é)%% FM"BZS uiP§ade B1¢k2 ¢ Spil RS, d%ﬂgﬁ2 + PhtD,
RIKRBE PhiaN Paébiably ONR BER2QBINT 1xR0) i@m@rrpcf:bpgkedr@rsgc ntvuoEef |5Héferably it

t l@bd hol at det o
S SPoPn e OltEh SO TP B ona Peges 3 R EREbivAQRs, cagti o D +
MBG))HRZ)@I?I@!ﬁand Prdh e \NRIRP F-GieD . t in@se embodiment, the vaegirecoetbosition

; td I . r
R BLE BNl 80U S B LRGN, (9 v
empoedivend, iy vacone £0NAESID cdmeprises éetowﬁﬁdepwm*vami g PhtD or
ﬁﬁtbﬁ%‘sl#eg prteanCB on meni ngococcal blebs - for instance
via the [IgtB(-) nutation discussed in WO2004/014417.

Al ternatively, the aforenentioned LOS (e.g. isolated

Tﬁ%’nﬁ:r@séﬁﬁblﬁ(/erﬁlo@nfﬂhﬁér | pgvidles ) aStvééUlrfé) d@mamb@ pr?ult ifin@fhogenic
an u uv ons 0 e
SRR TEnYETIN P PO PAEe A IehE P ER s ec

WI th the conpositions of the invention may be

: . r .
‘zl'zér 9ac'ﬁ?gs Eir tﬁﬁ"gﬁ%g?t%%ﬁﬁ?n lﬂaiggtgﬁj%né%dbpéﬂcﬁ@ wifen intended for
ode gormuelterbt papulatiom biell ¥sa fogluae és mFanhipdRuIFieBs p IFyitable adjuvants

Pbilgd Bn %ﬁﬁurﬁ%h %bEH"aQralurrﬁrm'hWB*I&H"ﬁeltJ?e’cfllﬁﬁﬁum%hosphate or
further preferred ”a?{j uvant is a netal "salt in

alBmpPytaRaycsoie hsa IS, ERETRAHA. . IropOr FIBC, 5y S8y beg) insoluble
5&5@&n§idheofa:dylalnéamoshrfé ar dflated dulgars! ELiORIEAN oRrEMBHISAIly idBrivatized

i cular an on| st of a Toll like receptor 2, 3,
iaccf?andgs &f pgyprppp MPonin, in particular @21. It is
furt her preferred that t he adj uvant system conpri ses

rgferr tHat ﬁ'@ ﬁtsbe Jefe%f@dttg %? %b@t\!@rén |aﬁt|ndubé]' of a TH1 type of

par I Cul ar Ina 1 oNns erab contaln a
E8PIIEN UCA hquatevef'%e AP tg@?fﬂolala?mpgﬁtto dPNpLD theaindigtipn of cell
hieHiBtet Eﬁrﬁﬁlﬂﬁ@fesﬁon%g@m Sgiveniahtigas, whilsPRigit RNEIGIoN I'I'ﬁ:gtype cytokines

B s TR PGP g e :’igs(%f’ﬂseﬁé° hBfad e

QS21) and a Toll like receptor 4 agoni st such as
e({]gggﬁ?gﬁgf %‘l’mbla'ngl\}gf@p%r|M£ﬁl§1§3rg%&ﬁ§€¥4nﬂ%tg%aolutel In reality an

Qdividyal v SHPPPEI AN imnkige regReasR Which is pepsrbedsa heing psﬁﬁiommanﬂy
al kyl gl ucosam ni de phosphatf\3
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Particularly preferred adjuvants are conbi nati ons of
3D-MPL and QS21 (EP 0 671 948 30 Bl), oil in water

we@eu®7ions conpri sing 3D-MPL and QS21 (WO 95/ 1RQW/BP200€069974

98/56414), or 3D WMPL fornulated with other carriers
(EP O 689 454 Bl). O her preferred adjuvant systens
conprise a conbination of 3 D MPL , @21 and a CpG

ohi P PRALAREAIETIES HEWSEF | iPRbieR M@Y&cor@%@ﬁﬂéﬁé&m% of
25 WD 2007/ 071707 PCT/ EP2006/ 069974 In an enbodi ment

Prekings; VeRE 9 1t dpsberpin BwdE GD4dve Tigek &lopes eqbf\@ﬁmann and
Cotin dMdshgandi.R. grdedamaipl R LA 98G)0MH SandSTHNCAS: diffdréipBtterns

R g T

(M3ninologkPL,) p145-1F3D -ThelitiondlyaVhal-tyabIrespbnges are associated with the

&o?ﬁ%?ﬁ‘otf nilﬁ% n@r—en%%'nff ll%&wﬁe%@t'h é/ﬁggééyee% %Bﬂher cHtoklnes often

fliFatly a(svnlaged pite it ipghestion pft Tho dypebmnune despedsesare ootgrawyced by
TQelid Sudheishpds. q’d é&ﬁr@ﬁeﬁhi @P@%sgor%%g al?e]a"s.sg%attg1 G %l égxretlon

it 1S amxture - deac at ed nnnop sSpno y
& Uittt h-531L-6, 'L*éOorSusabé%WJaYa@aS@Fﬁ&nwﬁ'cmpweaa|pyedpﬁ"rtan@/ Th1
FRPBRSI ihdIQIES MnopiRpRErASIRRE Al dtVE abiivkves PRkdof Retridutakg 33de-0O-

SRS ontiFR hSEMPLELS 1 sreplpt a0 PRadiar 1 A anc

tdmmnagion af moﬁ@mﬁpﬁot}dahpld Suprefergityepde-@t-acytatedanenophosphoryl lipid

SSpSOE AP SA0El  SbOT 08
Ayftioxided @g l#n qllon weterremulﬁloag@nwh§ornh@atn1nﬁngntigbmand POtMPL are
Eéd@lﬁ&dlﬁ %e éé?m ﬁﬂ:ulate structures allowing for more efficient delivery of

deoxy o-[2 Lg 3- dodecanoyl oxytetra-deca
rgggpgﬁ]aﬁg]nmmuaostlmmatory sighals. Studies have shown that 3D-MPL is able to

RSB BatCethOntrhura Byt B D 3N lalunadsoBed InteRITDRL it 6t &fl @ccine

%&%)ggﬁ%%)(g%%%glﬂ%p{ggnogygﬂ hydr ogenphosp hate),

-[ (R) - dodecanoyl oxyt et r adecanoyl am no] - 4- oxo- 5- aza-

gﬁ ?\h n(:gg ys?eQn involves tth combin t| nof a minOfgosCPho[yl lipl A aBd a(saponm

r oxy etra ecano am no ecan
ﬁwav\@gmﬁwhl@éxpﬁ%ﬁ @ympm@@ of @&ola%éDmloeﬁo%@OSﬁdom WO

@9/@01\@ RE PReds ISacto 8@ co%‘rdoélﬁan where the 0821 |s quenched with
dodecaﬂ%l oxgi et ra canovl am no

F?‘?—*@Steﬁ"' AisR9se8t P ol Sc B /138 mi A a&@t"ﬁﬁY f°tf0t G?JBY"""EL formulation
rndd:lfiiygi QS2e NSp-MPS pdnalt tecabBerbbin adSoilainiwatsteamaat ig )de¢dABed in WO

27 her I mhlch
ﬁ}'%@ I%]co Sam bnol-gde tﬁﬂgg m‘ﬁ]egerl' Afﬂﬂ?tys'stléﬁﬁ%?gnﬁw%ompnses a
sdpoinogieich imay W)%B@Slg@ f@mulamsma\zaalio ¢prigise ap @k infwater emulsion
Qﬁc?ﬂﬁ[)ﬁ]iércglrtg\ﬂif o781 %nrﬁétﬁ’ﬁat?(% %@5&@mm& I|gonucleot|des (WO

5 ar maceut accept abl e sa di scl osed
W%Q?%s@?ém%ber smi’éunﬂmﬁgmaﬁoa/ TEMH&@%‘F%% s, (Wé%)a?%ﬁe and
WCE{)BEQRQZM algo prerentiaBodusedroba THh oepbhse :.!mdbee agablelfor use in
: thv"q\na Anot her prefered i munosti nul ant for use
ﬁpefw pres nnt invention is Quil Aandits
derl vat | ves. Quil Ais a saponin preparation isolated

foémemérhsdjmmsha@mﬁssé:@Qle&é@eroﬁweaﬁeup?b'i meBOBakd il in water
lina and was first describ avil n {uvant

aedlsions. );I'oﬁ)ukwcg@tg@rq:goeﬁt 4p particular Toll like recep or 2 agonist, Toll like

receptor 3 agonist, Toll like receptor 4 agonist, Toll like receptor 7 agonist, Toll like
receptor 8 agonist and Toll like receptor 9 agonist), saponins or combinations thereof.
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26 WO 2007/ 071707 PCT/ EP2006/ 069974 in 1974 (" Saponin
adj uvants”, Archiv. fur die gesante Virusforschung,

wo/ed07/02497 Spri nger  Verl ag, Berlin, p243-254).PEUEPIn&as9974

fragments of Quil A have been isolated by HPLC which
retain adjuvant activity without the toxicity

associated with Quil A (EP 0 362 278), for exanple

Q57 and Q821 (al so known as QA7 and QA21). 5-21 is a
natural saponin 5 derived fromthe bark of Quillaja
Anpgdiveant havean b usdd Wil tha daedine @pdesiggnsorfdhe wvantioelaresbleb or
élﬁgﬂ-ﬁémbfgh@ v&.@dlé §re9£}gt|c§hs F?{oﬁfj@m%tatdegcﬁ%énﬁlrﬁtﬂam qMch as those

ﬁ g saponi n t he cont ext
taHa tdwé@?ﬂ?’o?w@en? rBW'afba{Y tmwggw'Sft&?q?ur\gw%gr%femesgﬁblebs
bav be hepovaese rretbnamg vﬂoshupam@osmt&haaué)a@d jts BuEhcRr fegfl through

ese f r nul a st er ol
((;))8&@9 y.' coxr,ﬁegtrsag 061 lfI Hgtefg&nﬁ[? dnsrs%np 8 8f1 E Pﬁcgycho!ate]). LOS
pareb@detoxlmcémrwgh thaymsba( s epbirB(t)enitatidns edifcossadah W002/09746.

f!nlt % Fpe§ e:grp] '%s%etgé rO\{eB rt%r I%Ea%ﬂﬁdo @l) anﬁ u&p{lgt‘})atl r?movmg

usi v le s
Pgéajwrﬁawwr@egocc?labb@ &@@/aggtqoagngs camalqpyd@drf@@veci by truncating
el gate? dore @bt Paf stﬁkfuka:équomemn@&omr Biebd kﬁ)r @fstance via the

i omrGe dhsreihin FuelBRRLRF T, RisranGelrer# gmentonea Los

(dg)hsasit@irftdm andbB{-yxnd/or @B (+)Btrainpcdndemnuedfiedeandaiskd a$an adjuvant
waf er |t|§$s°c9tl‘(ef Rven npl e as in WO 95/17210). The
sapon ma pre era be associated with a netallic

sal t, such as al um ni um hydr oxi de or al um ni um

RWG&HEHF %ﬁvém#é{ ﬂﬂQ?%Z)useE rvsﬁtﬁ etﬁ@%ﬁﬁposjitlaﬁs %@Wh@edtlﬁn may be

presented in form of posone SCOM or an ol |
peleqipst fm “@rﬂIP‘éq Grearom, Aﬁ'de%ﬁ%é@d’ag‘?stﬁéfﬁpfl AY SNeRostipulatory

6!@6’ﬁ’udl‘éllitlﬁé)n aff alRyl ngm&r@am&ﬁmaorp%ﬁbsdhbel ObntA oﬁlolrn GeteXemuB@n or
| I n Ive arti.cu I
ity Bitesh BBy SRheq Bt W58 bgedall i opinaton witn

S0 1miByvatr  # i6 eps@‘err@ﬁthaogmnad]umhtma [ '[dlldlkeVM&e&fpﬁort dowonist in

%%%_%RQPWT B EOBE S 8! 917, 3o, 2610%B0nh o Yhcular

aft] cul arl ent’ adj'uv _
287 hullteis ifttmei preterei it t@c@ﬁpméﬂtdﬂysm tPTENised MagUitmaEsadiuvants

ROH/RE aBBvVid:, | fﬂn Eﬁhl&l‘lér thé c\ﬁﬁ‘lbiﬁéhon@rﬁiéf%r‘a@@ échtain a saponin (in
described in I n one enbodinent th

. e
PR GR1 L2 WBRIT  FolP Al [ACPORGD PYOT R 08 G containing
W@Bﬂnul%ﬁy@ﬂgmlebﬁie@%r phefgiited @sbimdlicis @oshprise a saponin (in

S B SR R0 B R BANSN TL oo
dddcgleted clegivativde8 O or MBEeoi a sagpniv dint martaulav &3 1hesd af Toll like
t
e R b R e B R "o or rore
di nucl eotide CpG notifs separated by at | east three,

PRt EuIyejreferdd YdjakantsL@sicombifafidns BB I3O- MPILJ@h@@ISQdQEP 08671 948

EDanl Rl e s heind YEE PG o S 0B Pt p fpyggrsoate)

pr 33-HIML formvdated with ather cypersdEPY0 68045 Bt) ther gesferrddnadjuvant
tef?ﬁser:cﬁfﬁrf%g aegaﬁghrﬂﬁﬂt ftShE MFEer@@ﬂl & 'ad@pds DiigdHicleotide as

eotid hosphor odi t hi oate, or
descnbed in U86558670 US 544518.

25



10

15

20

25

30

35

WO 2007/ 071707 PCT/ EP2006/ 069974 nore preferably a
phosphor ot hi oate bond, although phosphodi ester and

w@tden7170nt er nucl eoti de bonds are within the sSPOPEPNG/069974

the invention. Also included within the scope of the
I nvention are oligonucleotides with m xed
i nternucl eotide |inkages. Methods for producing

Rhgs @ﬁgB&ﬁwghtoﬁlEeatdglvbrqqg gsgﬁ%ﬂgﬁ & Fl'olé Illfjeséecggtgr i%) 4 ligand,

phosphorodithi oate are

ISBrabngan agon GUNDE5A fisid dudermativepiasticutfly proeﬁmqse@ryl lipid A or
RlbedMclafps 'Uég%ld@d/r%owbﬁoér%wl M4 RY3 peayences. The
sequences ~preferably contain phosphorothioate
nodi fied internucl eotide |inkages. OLIGO 1(SEQ I D
@ LMPLTIEGVATEGIeASm TEIexdSHEhKide Bidlo§iciés NoBR6Amerkd 4Adl gaharily

GprEBP R B 9P oS Rk SRR AT AR Bpouoes

AOQrdGCGo i mebods (iSEGEedDn KRB 4 P20 PCGATCEBMitallyTIGE a«C@ixture of 3-

G TP R S SRR AT
qanepoatiensTof therrresentnvention emall parficy &05 Mit)is ugasl. Small particle 3D

P15 38 hatfoiEREe HdhaRRUGhSPEd St8Fe ﬁ?éfe&?hmbh $€0.53) filter. Such
preferred sequences above in that they have

PREYALDG udt Paseribrd é'i!|'Bﬁﬁfé”aé?”aéopcﬁt?ﬂtoﬁ%o"ﬁ?i@f‘et\‘e V@ 84/21292.
Siritheit gt edse lipid Bsaré khdvirsd th é;hhl@ Her e RenbgdniReEiREIldY, but

' be, synthesi zed by any nethod known in the art
%§§W9%§§nple see EP 468520). Conveniently, such 20

ol i gonucl eoti des may be synthesized utilising an
ted s [ i o n
ékhﬁ 9{‘36”“' S{%&&%ﬁ 64 (/z-delhngz ﬁgey\gﬁéchﬁa%’o%pt\%\g%Q?égnhyléMlno]-4-o-
mpmrorﬂ Pglucepyndrionyll 2-6R)- whydwomqur@decadpﬂamino]sz-DThe oi |
ably conprises a
A s R o e ST 8 e Verm
nmet abol i sable oil is well known in 25 the art.

Wma%ﬂ wleeR c@n[(hyad&%f;arrwraxﬁaradeeérfa,giamaigpblo%-afaza I(R)-(R)-
L3 (D nd' s
PP SoteeateRedaariesait | BHaPy . o HD SR ErasBaiany WO

38801 arddvOi00/04621974) ). The oil may be any vegetabl e

oil, fish, oil, animal or synthetic oil, which is not

toxic to the recipient and is capable of being

OMate3fdiP-Ae dDFofy3$re@Ro81[ iR rdodiicareylosietdecanayidmignd-axo-5-aza-9-
t ils LibS  10-(6-

R Es SRR OB ol BN TR | SUnVEBLIRRRTpRYES 1010

@Dﬁﬂ@@ﬂ%@)y(@ﬁ”ﬂ@lﬁé oi |l s such as NEOBEE(r) and

ot hers. Squalene (2,6,10, 15,19,

23- Hexanet h 2,6,10, 14,18, 22-t et r acosahexaen [ n

Giben LDl eRPERe nisdrbn Al Gl Ba g aasprpies G suon

ashiabse disalaed ol WO985B9D lor US6EI3 34l onddetseasdor prepapationef AGPs are

95& d| {1)élr %ernia’ceutfcglﬁl %F@#tﬁ\é 'saf?&.ndofy%\%?% aén&sél&ed in

Erre use in
Uﬁ 7@4&1"% nSO'Eﬂﬁﬁ gae TLR4p00BIsKLYIY 9F15 e 6'—'34 gg,tagq)r}fsttsu gBoth are

Phudhi & Beasserd Bbdjivaniss an 35 internediate in the

bi osynt hesi s of chol esterol (Merck index, 10th

Edition, entry no.8619). 28 WO 2007/ 071707
R@[ﬁ&ﬂﬁ@l@fﬁ’d@ﬁﬁrﬂﬁéstimulant for use in the present invention is Quil A and its

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

Saponaria Molina and was first described as having adjuvant activity by Dalsgaard et al.
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Tocols (e.g. vitamn E) are also often used in oil
emul sions adjuvants (EP 0 382 271 1311; US5667784; WO

W@®2001/6210) . Tocol s used in the oil enul sions PCT/EP2006/069974

(preferably oil in water enulsions) of the invention
may be fornul ated as described in EP 0 382 271 B1, in
that 5 the tocols may be dispersions of tocol

4‘?‘%’@81{?‘5@@%# yA Hpr& ﬁfe QrﬁteeW{{sﬁairgcinﬁﬁg f 44, Springer

r era mcro
ﬁﬁrﬂe@r rB&t"hvé?%B 2%he FtUd&Qsi &aqrwt?oef Quied have kasntisoleted oy HPLC

Whith rélé\ﬁtal?l%xarﬁ'abtmty Qntﬁém ftfﬁet ia%cuﬂ) éss%lﬁé@ wﬂﬁ CRA AO{O P 0 362 278)
emul si on emul’si ons e used

[oR examRie RS 190 %26 Ha'ﬁ% E"Ct"@c%ﬂ QAF é"ca@é%‘r)r 9§c?1né Adyfral saponin
8¢tiBd &Bm thé Bames aiumbja%abcbran@u\loﬁnad@a@m nrhleelesa@we@ytdtexlc T cells

Qn a ant er s been ,
iy b P LB BT 8 Rl TheRLle AR el ro-B s P 5 S R e sgponi
B98e SHBB) of the presgvinvem@bi ons of oil in water emul sions
and other active agents have been described as
adj uvants for vaccines (WO 95/17210; WO 98/56414; WO
Batiquigeirmujgtions of 3521 )havexbgen desdribedrimhish crie aaftigylami greferred,
RyefhRARichS f@ilﬁ@pédn?ﬁge aSHFh (@.@9\9@@%9 I fheos&alpoﬁna#o%hm@%an of
5%)85422 109; EP 0 480 982 B2 dvvaterln oil in

t BesenfuinksliRe ek bs seRAreiR 7NEReo fAo obgicdps. Rixedgmicelles
wieferentatly, roupndtfertiushabiyoiith bile saltss bomays s inamesfotrh bf ISCOM matrices
ﬁ uvan% nhﬁ&sbnqg érq'gla%ﬁg:glgﬁjéa?}%lgucg%%sgsgjﬁtg gs \rJ]v\c}renh Pke Oﬁ ring-like
g@ltlmam cpmplexgsadi yplq!lu@yeﬂeﬁ sintibres cﬁmd(lamellaenyh@mwmorated with
eyte] ran@ﬂ“&'ds bPMSthe frothr &edn &p|Wété€ @lon ﬁgpéﬁn{dlpﬁ%s in WO

suc 0 and/or a sterol such as chol estero

%/b?%pér khedsapening MAYsPTeisrabbr Be @stasiaecomit ianmgkatig salt, such as
SAINRINO AYdr SQIET lakseHini@m Bﬁé@h@tblwomsmzmn toxic oil,

BidloialY sie e pRstireddnelont o) SR gl & R gi in water

amnplkiant ocopherol ) and optionally an enulsifier (or
surfactant) 25 such as Tween 80. A sterol (preferably
chol esterol) may al so be included. The nethod of

pn sohanicedysystam |nolygst the cempination 96 aimpnaehdsphaiyaidiAo(or Hetoxified
WA? khd E%@pbrﬁn HQI‘?vaﬁ\Fé paﬁl@ﬂﬂf‘@fﬂl&)ﬁonﬁ;lﬁﬁtld@&fr@@‘l and SD MPL as

rises Xi n e tocol - cont ai ni ng phase with a

Grbast; B0 SHRISE o PiseTHRBRBRTTMASEPRIoB N n TS oy RS s
BYendREDGENtIRIsteds] ddSdigtpséed rmamgm:weg Al partiomzidl hofeat adjuvant

| e
et ng fRe araperch ety P v 52 ios? SRAGH ap of in weter
eynlsing eis néexdliBedwiru | WIOb 854tz t0abl le bioe dmuhodigresmi sthengmmunogenic
. i :
é%%g'ép%n m%é]ﬁ{) frllﬁjlh serapﬁql\f%rg% T/% ro(ﬁﬁ}lu{lé: clscatI o

rmchl ne, maxi num of 50 passes, for a period of 2
hrALHo8Em @k to BNigBALIKIeBiRS Soi IRy |oﬂ1éHtTomﬁke6reb@p“tor (@ DHI Qlébonist may

B Pieor e et BPoR e P e R, S vcfis of the
prebejmemfoneml CeGaantaining ctigkptlattides, mrefatadlyl»entaminigewe dr more
B¥uciétdd'e, éqggt (9 C«%Za%?emét Egaﬁpgﬁéeoﬁ%%?ﬁrefe?ébw étrh%st six or more

exp erlnen t1on rrsin € neasurenent
P‘@iﬁﬂ“f’%t"\ erfamstioh a&ﬂqsmeé?udﬁ?t@ﬁéf?”aw%hy By anpy peaeatde. The
Bb& holgbhuctlofidtlsebrs thaf prebént rif@rtidre dred by By Heoxynucleotides. In a

preferred embodiment the internucleotide in the oligonucleotide is phosphorodithioate, or
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In an oil in water emulsion, the oil and emulsifier
shoul d be in an aqueous carrier. The aqueous carrier

waorenn7hoe,70f or exanpl e, phosphat e buffered sal i NnECT/BP2n€069974

size of the oil droplets found within the stable oil
in water enmulsion are preferably less than 1 m cron,
may be in the range of substantially 30-600nm

Rfo?J erafalaby Satjbﬁ{o@ﬁﬂdr&h bite @58 a%ugpoggéépﬂoﬁés@émta% other

and nost preferably subst antral’l
itespyciestide gordsi #re ydinin Bl S&Pp%lebme inwtiom jAsadinglygedewithin the

%pwmérlﬁ\ﬁbnbdn Bacligshub@otides rvﬁh@ﬁnkélﬂnféﬂ%ﬁebﬂﬁ%ﬂﬁges' nlethods

0%, 0f the oil er shoul
I o el e Pl uceniie oniuen i S BRals 3 dgpeibed
88,660,098, a188,2T8 302 priceWeoal2bgaore than 95% of the oil
dropl ets by nunber are within the defined size ranges.
The amobunts of the conponents present in the oil
Bramiesopispreferred eligenaislestides maw theoteliewieg setugeers. dhalskeguences

Fr@feréﬂ‘&eccfn%g&o‘%hd‘r&ﬂl%tg n%dﬁg%r@éml?cléo@dém%b (fl (of the

dose vol une such as SC%I)a ene; when

PHGQHSEXIPIR:3): TECHIFE APBHACt Tc%bﬁ@rTJl Cp§n1<§2§)r om 0.3
boIGe ssEd aTNer), TGUCHC AT EDE B/ EANYEERne7s8ypr bi t an

BRRRF aRETo NaghRCEpAT RGP ég{so%%ﬁhépfﬁég%? e

OLIG@4 $SEQHNND: ﬁsTQG]TGGﬁ'rTGT\ﬂ'GTeGG'ﬁ TD ICT CSEab{GpG 2006)

| Cﬁ% T n 85
%amécZFgék%Mﬁr eﬁ%é éfé 'y | eve é?’? Eb&}’% Sone
@é@%e (SEQYNBE) aTd?\ﬁ?aﬁﬁﬁgTé'JuT§Q 1N @@1@ G\%Qu ﬁ@% 56%6)t he

present 20 | nventl on will further contain a
stabi|iser, |l es of preferred enul sion systens are

fleraztivp &PS H"QWHJ ide 1Y NPPGE 11 Digerreth sealpN s apoxg i that
ta ahwajhcsmlsetﬁemﬁlruélsmdnl oaﬁijdmamrﬁrdﬂﬁsed on squal ene,

3\”5% g:% .‘E;Brﬁ%ﬁﬁt@ r:ladutl-llr d 1n gfﬁ‘%ﬁ"ffgt Iw?v”% |o Efa%gué@@e%ed by any
methad pbnrqwncm ahé yart p(lfof exarande esebo&uPrTéﬁ%Z@o t Keonperéendipt such
b@&ﬁﬂlﬂéo%a %Wb@@n\‘h\é@%du@[hﬂﬁé] 8n altBHERE s HindSRYr.

tional ] y ‘conpri se er i mmunosti mul ant's, such
as LPS or derivatives thereof, and/or saponins.

@ anhRat @by bdlbd bl Walfgﬂéﬁm&:tdnm# |m%|9tc§m§f@ éiﬁé‘rIQﬁ waed emulsion in

hert?emaglﬁp Vﬂ\gp?tg%fcﬁ‘? “‘T@%S Pepgﬁ z?? rﬂi'-@%%tof &ﬁ emuI5|on asygtem preferably
Ecbmﬂsreeha aletahplisaWiel cil NEhG medntlsy ofoserrh mekdbblisabrud is well known in

PEART 0B R0ty S e e 426 Meind obab Avberkd F880omed by
methbplismin@gdands dspsed thasinal Aidionaty, n@V Bo Sapdrss Company 25"
éc‘ﬂ%( b bRAy). Cﬁ%l'r&@ Ha a%?QQg“Etéblé 8. ﬁ§rf~‘ B@théﬁz%tr@ﬂéjéup Which is

Sderlvatlve erab in an ol
B‘Pﬁi‘l”%‘i erheresieeriey '%‘E?@@B‘e oh ”Ebtfﬁi]SfO{/“ byymetabeligmg |Nuts, seeds,
afy gfaﬁfsad?é Yodmos holiess ef adgetabRdlist | Symetetiy otidrarecalbo part of this

AU B A 50 3L bR, v

e |@¢atmim19ancaadﬂexeamewbz9no 14,1A@palrapesahexaene) is  an

Gr‘i’sﬁﬁfrétﬁdj BEwhidh & ﬁoumﬂm\mg@ \[7\0 #sSih %ﬁ‘arkfﬂver%‘il &5l in fwér Buantities
ponin are describ

99/ 1256 i cal |
WLHM?'} oih yrheat aarmaeih B?F }Prﬁg o8 AHnfeAst( B’r‘de'lsg ‘ggﬁ\ ?Bferred oil for
asedinahisLi@ntion. Squalene is a metabolisable oil by virtue of the fact that it is an

intermediate in the biosynthesis of cholesterol (Merck index, 10" Edition, entry no.8619).
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derivative (preferably 3D-MPL) will be present in a
human dose of i mmunogenic 5 conposition in the range

w®@b00197+70200g, such as 10-100g, preferably 104PCFEBDME069974

per dose. Typically the oil enulsion (preferably oil

in water emulsion) will conprise from2 to 10%

nmet abolisible oil. Preferably it will conprise from?2

to 10% squal ene, from2 to 10% al pha tocopherol and
fromO0.3 to 3% (preferably 0.4 - 2% enulsifier

Tprotst (ergalstaynin e ere BW offep sisydinyaitdmuisions asiuvbints 4EP 0 382 271 B1;
0856, 821%D) 95/%%)6 ‘?960% SS¥dah eRe o@%ugloﬂggp@fé%%r B water

are 10 present, preferably the ratio o g
%’I"b'ﬁ'ﬁ”%)d%}%@%‘ﬂo’? g12p §a Mrmplgtegias| deseribed 4n ER 0a382 31 B, in that
méQMtdI’@maﬁl bﬁm'ﬁ)eﬁeli@lé'cﬂf t@cféubﬁ)lpléfb omnﬁéorﬁ&@rn@léna&nulaner of

ST 1 AT 41 DREn IS bt " FhBRgy KR, Pl digtebe used in

ccastmatnpn _wutayanbtber ad\t@mnagbe)m phiszt oftdmeoil enmuslargeﬁmnples of oil
. | [
g\ﬁrﬂpl'gg?éu%:ﬁvﬁaggg Pgébﬁﬁ cB‘rﬁ?m% olntvﬂﬂ Y t?é(ﬁ %Feexégié%}ér‘?&td r}%Eem such as
emetatolisable allg desedibechabove. ncl udi ng caprylic 15 acid
(merck index 10th Edition, entry no. 1739), of which
Tricaprylinis artlcularl %greferred Wher e squalene
Qi Weteh SBMIsion PR BT 5° BRYE: peesy waBRRediRoBe Upgih as aguvant
&ﬁﬁmfl sitibnd (ElP al3ve aﬁasj P17 claan&iirﬁtlms <6fprf]|le"haﬁe&éﬂ dmulsions and other
ol estero to t rmulation_as .this allo

A, s e Gor " Fesc e 58 RS b oo Wi Ry 1g310: wo
Wibet1Hedde 99012867, WG 89/1t281. oPthemnilifeastsioneadj@eants have been
Hé‘%ﬁﬁ%ﬁg g&{ﬁtasqxlatérnﬁ oﬂ"éﬁﬂ:%lo’ns WQQE 16’5 EF’%%BY)%%'B@?%P]@ u/?ter in

qual itative an uant tive i rovene
pihis wgwﬂldﬁ@n&i HYLBé24. @@p%%@e”@o %‘i]c'ﬁ Al @fmm'@v@dnlnrfrtpryed oil

Bhadibe t dy8lemsAGE AaticlBl Ywheh hRcagbridi@N tocdl$ tte Mofth ddi\fants and
sent invention typically conprises a ratio of

e
ﬁ%P%PBtS'P”% BePraiant Qé‘%ﬁ'ﬂ?n (ww in the range of 200:1

to 300:1, also the present invention can be used in a

%g‘%ié%.lfgly pt)r?ee errn'g‘?'g{ g{ﬁlﬁst%%e fggﬂliatgnf erﬁ}ﬂngﬁe hﬁth&r c’|0n¥p95es an
gneléleéraaupryaswgﬁur&olaamoya gigrol suchiasshelegieohe r et ai ns
I\tb?efe%rkﬁfénﬁlﬁén (ﬁ@fétl ﬁﬂ&l |Hr\r\%@é?reHu%§)n9£orﬁ‘érlseQ£ n#elfb%ohsmle non-

onen S, r educed react ogeni cit
]@P"ﬁf‘?"l éuchAescéﬂleﬁ'cm yaualane 353 {qoepfiese!| Spc raéf%maet?cophem' (and

praheshiyBIm SqUARWE add biphd @c@ﬁherownalosr@a@&?ﬂ%rﬁmnn@r (driurfactant)
erre range i s
3% 2 1850 80.,A stp BBy s Sedlarof gy §lsS be MenRRoc
Phieeinethad biypredieiibait in watenemBsidns iPwell lerosol ty the rsaresl«ulled in the art.

E)gﬂr%%nl?othg%ih%rdac%h%n e@%lg ﬁ% ﬁ{e(%%ol cérrtg\hﬁg 8“ Eﬁéslédﬁgl a surfactant

ﬁ@h@isﬁ PBﬁﬁMEﬁNﬁ%W@ﬁ'“Q%f@ﬁ‘!se%ﬂ’y ftQﬁf@ggFlé%t@ﬁﬁJS'una@é‘ﬁMO@leer it
malg& 8k %@aytw@w@n%kmémltnl th@b]tt tiHt Qthé&thod &brﬁ&nslg@ daB&ing the mixture
Su mcron ran S efera L op

B Brihr: BAMAS eRUE MeRbebe 58 b fon So e SR Tl olumes o
et Ecabllyy trfer&nmnls]f%hcﬁfn}mess in rdicevftaitlieer. (M3 10S$\Microfluidics machine,

g%@@ncg@o?{ggg '%’gaggﬂ %mués %@Ha&wnﬁ{; exsd?gﬁngﬂt of 6 bar

I mat e connl na

(Rulpg Presure©f pReHISEE dAr) a;ce%rp@ﬁdﬁmte%@ydme fe@ skilled in the art to

bRYERL 4rRdlbr bMRIeY @8lufeS BPERMLIBIoL Pr1gkeddaBlaioddAld be @Bhieved by
LPS derivative (preferably 3D-MPL) and an oil emul sion

(preferably squal ene and al pha
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tocopherol in an oil in water enul sion) as descri bed
in WO 95/17210 or in WD 99/12565 5 (in particular

waajoawzartv7 f ormul ati on 11 in Exanple 2, Tabl e 1yCT/EP2006/069974

Exanpl es of a TLR 2 agoni st include peptidoglycan or
| i poprotein. |Imdazoquinolines, such as |Im quinod and
Resi qui nod are known TLR7 agoni sts. Single stranded

' . [ L n
(fp Erpeliveflaford PP B o ink Qoo AR e gt =
prepdrpiinyascshieved Wil gildyeniely pf tbe eeglided diametermer ci al
mYAH aﬁh'vé;atépé?‘mlél&w e M & emu@*@r sh@ﬁl@ b@)ﬁ?gfﬁ) aﬁébugfcarTlsnR The

3 agoni st s. I's an exanpl e TLR4 agoni s
fHePLR Caf"@ﬁ@qysbea‘i‘?rmﬂﬂ éh%P“%\‘eJPE@e%%'HP st. The

|nnunogen|c conposi tion nay conprise an antlgen and an

t | t | t .
o e aE e oL B RE IR i bR RS o ety emuision are
preferaphyniessathen tl naicionnmiayolse lnrfaé eamge 3f dabs@ntally| 3t6D0nm, preferably
: |
3R 8l ot Py AR B el e L08R, oy gpomm
0 @e@et@54ar1<1%1n PafigulaEpbQut 659 TB4inRdiampter taseBwasueddy photon

thremtian sh@@Bsdopyf in Bis ragsar sed o@rtﬂ@o.t RRpRUBY nuMHéﬁﬁiohnd be
f ol | owed Tklg et he adsor tron of the i nmmunosti nul ant

R BE BREGES FRIOES FEOR I RPY TS o029 ' 2PY MaFLErelesghtymore
méﬁ) 08% e thefail ms:tpleitmmoiune)et bre vﬂth&pﬁ@ﬁefmed 6ize BRgdLThbymounts of
i E:B%a(tme?wpsboe sent | 0|I e Gu t y uo'?‘i tsge%%l lﬁ?ern |ér:1:]!e1%scorr1ven%onally in
thy pange| dfyrorra@l@@ﬂ%e:d 2otnt1@°/¢a¢IU(|¢f Hmeumabdnse valomebJ rsgcthasisgualene;
Md W%narte@éﬁpqoﬁty 'fc?1dc‘?1gf§5a ?(Qz'ohﬁetrbloéhd fTJh? 02 3|¥Pgurfact nt, such

suspensi on I's then a dsor bed antigen an
?%@OIY%VWI% HFPItR8 MoReelerie-e Brefaiebly e r;@tioecﬁ-ﬁél(ggfgfaélyfﬁgpalene)

tlacdilqweferéﬁ'l)d attb&ﬁhgr@l?tls @&ua‘ﬂ‘bﬁlé&;@tthén HSR. tth%5prbﬂd@5@trﬁ}9é stable
r ocess, a an n are

BRiISR: b T SPeh ¢ Duest8h of Bian 0 mar obfl CRs oreac peevel o

difvert i1Ar OV eeng casssis mag rher adestaérisatistothptvactinesf of the present
n tallic salt particle,
'or?%c}fgm ?E&nt rggtgfr%b@?‘%ﬁ of the anti Sen ont o

another mstal lic salt particle, followed by the m xing

Pfartdi&s & ﬁ&éﬁécﬁerﬁ%@h' %ﬁerﬁ@%ﬁe‘ &Js@r’f’oe@% W0 o8B, WO 99/11241

vaccCl ne. J uvant or use in present i nvention

MW&Q%W% JwN@rﬁISdO@e PPN ﬁﬂ#"é’@)‘ﬁ}?ﬁﬁ%q 9fysauglene, a-tocopherol,

bWE@N'BMp@BﬁaHy Al 0bRa dith MedmPurBitiUldnts §8b1 and/or 3D-MPL.
article, char a‘%t erjse met a

st et ieuan, piferac sy b 8 e PSRBT BRI Schuvant of the
Ewmlhlempbedutuoramcwm&msarﬁherr |0erude§im'h1jentsh suqbraad® or derivatives
nve oagﬁ)a anéjon%re )gﬁ}g%%tb ?lmmuﬁ{'s Ia}wts e de?Céiletii cr:1erein
@ra:l th Warehe ae@grs ubBIBaﬁwtanIt |ayd f/*rdwantaﬂopmacmm%&;)?bawceutical
BtECERAC VBB 7 Edsr POVAL REE., 3RY INEandRAL.] Pichiiatprbde New

articles of metallic salt which are adsorbed to the
priiage horgdea: ISEN O 30Rt448P (< free of ot her

i mmunosti mul ant. Accordingly, the present invention
provides j for. L

i nlgs ?r@{élrrgg tagé/\%?gme %d;@éb@ger%oo gn ds@rggéﬁé &ﬁposnlons according to
{parinveglics aempssere sapdninc(pedtrebly S5 bandéariasdd’S derivaive Hiereferably

SRS ihi 40 dllserﬁb Qéﬁ adtlskret Y afidve e offion@liy Gfith 2Bt 4t&88N (preferably

Noreover, this ({1 ant
cholesterol). Addltionally e oﬂ emulsmn (preferably cil in water emulsion) may contain
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formul ati on can be an internmediate which, if such an

adjuvant is used, is required for the manufacture of
wa@2aaoti7oe. Accordingly there is provided a prPCEEBR20D€069974

the manufacture of a vaccine conprising adnm xi ng an

adj uvant conposition which is one or nore

| mmunost i nmul ants adsorbed onto a netal particle with

pr e déng Pleclt Pﬁlr?%r?J/&q éé{py#el\oﬂnght? Egrgér%&g%t%lﬁlﬁwgter eTanIsmn a

ﬁfﬂwlwawﬁmﬁn@a@ deseribsidrin W& 99/1256Bhe netal lic salt

whi chryjniea Wjﬁ?rm%nown‘ﬂmgtpﬁlohW@Qﬁ&ﬂﬂ%r@f@ablyﬂ%%?ﬂrm&f LPS

the metal salt is an al um nium sal

2eriyalive (RIeTBROY AR LY r Wil RAviPFISERY HY @r BYnare dospeof immunogenic

BérRsRitibn ||rﬂfh@'ﬁédg‘érbff1 g LebP AN 8£50-1 QUugpréREINI®OUG - 50ug per
conposi ti E‘? i munagsti nul ant adsor bed onto

doser r HYPigay th Q”UE'OHQH@%HW Qil'ia wajer eqyigion hd gewp”se fiom 2 to
anks onidretdlisidle of. mrefeaablyat will |cb|€|pl$®| ftom 2 han @e% tsqhial Rl frb 2 to 10%

|
SO A0 P A 2 ] gl con 0
Patyaxyiethwtene sorbitasi mormoua@ta])v atMheresbatfesaalepe dndhelpba tocaplerol are
Pr%§ér9 nﬁ'gferatb@ tP§ rétﬁso? sEnSBfén% (eﬁ’pr% togblahéﬂgl-lk etqhéq%%ﬂe'sél han 1 as

p ysacc ari des and are |nterchan eab
wr%@@rﬂ 00 ¥#ble emplsien. tpaarfp (Geian roleRiss mayise beesesent

ges RvéI e d.snerej i.thd BRMIsioRY uf id kinldngadsn 86me cases it may be

PRan g5 158 i ISBEYS 6TPARBBS SYbIEPSnGLEATS piasent iventir
WiloEtHeb Bdibain & stabiiger fobedmpiendthdr kemubiiiptsisarfactargs dnduding caprylic

h
%88 (9‘%%0@2‘%’{ qB‘S I':?iltloh ggt’y’]}éﬁng]ﬁ} % 'mfch:@‘? ?lghrgﬁs particularly
pﬁ@srpﬁol i pi ds (such as di ol eoyl phosphatl dyl choline

[ DCPQ]V)\er@Q;Qué]@ﬁé m Eypoﬂlns(b@fé%bl)t @@9'?) é}é mcluded it is of benefit to
chol esterol]) one carri carry lipid

alsQ ielude p steedd (;[rgfe@ﬁlyggolgqerLo the gg@ulgm thig ﬁ&?"‘bsra re%uctlon in

hapi Nsel s imshee@lision s TRis dbaiée. a Ireduese c@sbermarihcture,
the adj uvant co ri.ses

péov? eat §f the raﬂ c%rp&gegf 1hwa%0énagon gaé) C?}%’ qnglltatlve and
Quahtithtive mihrdi/emenﬂ; ofghe BBulpintd $whald @isporstgrsucmss ampeved IFN-y

§tghor, hegoning e gelen sfgt ool ecklt nflrdaf g comorces
aptiosf eretabolisable dillsepanievAvhio thesteage b 20051 t9(B00:10als®the present
Pﬁ(rer%gn %Qn %e(Re@in 2- Q:@ ol f5rmQGhe %Qafer?é?i ral?r%e oﬁ@hleﬁ |s5Q1 4% 200:1,

P derivative (for instance
[ eg@ly %CM plapt, qng r(|c§t aref%abigsubﬂ?ng@jly 4]‘_3(ﬂ trQ:bvaog@e rgtelns the
Béneﬁ&algbdjﬁmnblﬁperﬁé@fofl astaange &@ddnen@D with WOmuch reduced
2007/ 07170 | EP ‘9 6/.069974 Thl%%&% uva

E?gf:tpgmnglplrcipr CEar Y, f”?_)er peéq %Jéqylly odnmen%s have a ratio of
émtaimbﬁtsmm»s/w) imthe remge wb o dl ite ot 1, atsh@ prefeceédh@nge is 20:1 to 200:1,

3d- PR £RMPLA hidsh ﬁra‘bl%blg%b ?’é{érmallyc rF’réf@%b‘y a ﬂeerol (most

sacc aride conjugates deriv rom at _
prefaraiy g@le§@(@i mfég) mtzludengresypt aya ratlfgcé sag_(gm stgrgpgs q?scrlbed
RereilF (and rmy al so corrprl se one or nore from

ser ot es 19A

ot iAo sYsie 4 et bvaie® bredai R Sy of croplet
$|h@|ﬂ\k%$wmelcmnrrprmgee Most ptef_e@sl,y th@dﬂ, dréplet s]z&s:_wnmgaﬁn dimedrange 120
%37’%0 mh, 3R4 m?%t?;‘?éf&‘a&?%wzbfés%@ﬁrh ¥ didfetbnat i nduced by

revnar
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vacci ne in human vacci nees. In one enbodi nent the
adj uvant used for the conpositions of the invention

waeeowpnises an 10 oil in water enul sion nade fPOIER2006/069974

nmet abol i sabl e oil (such as squal ene), an enulsifier
(such as Tween 80) and optionally a tocol (such as
al pha tocopherol). In one enbodi nent the adjuvant

COITprA ?)Sﬁ’?&lw cherﬁ amuvéj'f?ﬁscﬁ)nugtléw (}é uItJrgélté co:%%ﬂr%ﬂon%fﬁ AIPO4 in

mellmwumnﬁscomaeﬁwﬁ @)‘ thecmvrntm) 'rwolsesaa sqpogingprefpranhsQS21), an
Lpg defVative @ref&ﬁbl‘l%[ﬂMPQ) Shdlanleil é?m@s@rﬁ (;ﬁef’éraﬂg)squalene and alpha

%rcr;gl r‘%lrcfi[glearrzc() ﬁl? wajferﬂg‘nul%oenga O%s(cgb%d |n1V§{019§:/1 Tg){%or By Q 9§/12565
nmaartmmladj(usamI'brmalaadrp’manma:ro;mhermme1 Thi s adj uvant

may optionally further conprise 5-60, 10-50, or 20-30

g (e.g. 5-15, 40-50, 10, 20, 30, 40 or 50 g) lipid A
Bearmplest piva TLRo? agonist arnbsle 3BphdRiglycar Or Mivpsadeindiimidamcginolines,
&P RAK %BdaéﬁdyRéélﬂlﬁrﬁM SrefiRbwh 'ﬂ_ﬁf‘tag@r{lstg | @ﬁ"\f;'eystranded RNA is

u
vaccl ne CL ormul ati ons. one di rent the~vaccin

alsvpkapwn DR aennist Téﬁ%gn f“l*ﬂ‘@‘saﬁ!l‘fj J\'l-gﬁﬂ” BisRpMNeEas double stranded

RABGMEHoNAC (BEIiheLd-BSlydIRdyiiy 8€ld £ bdmaterdi® aghthalc! mlHéﬁc of viral
6B,.9V_ 14, 18C  19F,

|| owi ng ser ot 4
RRA) ot ey TR scihmrea e Koo firioie lhT R dgonit whis
SPGO¢ ypeandle A TLR®Agosistd 22F), wherein the GVC
antibody titre induced agai nst one or nore (or all)
t he vacci ne 25 conponents 4, 613, 9V, 14, 18C, 19F and
2F immupegenisi gemAdstianthyy icamerdeo AN t atigératand nelu d@ohupystimulant

LRLrRaHRAS hictal \éﬁlﬁchﬁhﬁldlﬁ}n BH@Wa\Séﬁé’ \'cfr‘r%@l%tlon-gmr%rem the antigen
aq%uvant na opt i onal & contain 025

o Qmmnésginhlagt a-cesp-ag e, "‘B”%‘Oﬁ&‘j‘o(yé '@'d & 2360, are
Bdsbriiéd bto the 8am@parficld 2% deBgribed RIEH 0 670478 B ERMCEBY 454 B1, and

RGN Bb i 5588 oGy Uion P 5 Ol b, Bhym s
folieweriayethd BdsviRbtion ohihg irbmBaRstimOlabi03D-MPL 20to30e garfe algminium salt
ari]faes égc@giélsgesrﬁrgt m@b%e tﬁQs@pen%Qon &)BDS@F %' Qorﬁéa‘ﬂf)n lcl;l a water

ns ance ad uvant I s ar | CU Sul t
path uelildes Pyrticia taarle a7 A bAMESR $0 a1 S9R ame ThbdntReLS typicaly

@0kt oNeCAlMRiLEPSERASH dretHduF B6H $érﬁk§brétbﬂe&m@5d agnamn The 3D-

npri ses,_sacchari de co OO [ 07

DR Rp5087 5567 2190d5 (E-ArepbeR Paiosn ERg e, Pryifion i ncubated
&tobbravenmgerateredoryipesr, add tHeB ke@\at 4d@ untl 8€. 19F, 23F, 1,

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

serotypes 3, 6A, 19A, and 22F), wherein the GVC
hretriothedproté sisr e immunastimalgati and tthepardigen angmnesepaateanetyl particles,
EQ%eE’@fB@& ne @Drm%lﬁ@t S Fﬂe uﬁﬁoveog\{rocéé]s cérﬁg"seésﬁe adagorptlon of

I S not si fi1cantl erior I nduced
W@U’PP@UH’{%{F( ¢ 0 aB“?ié'E%?"i‘i‘eP&WP"’n derared ¥ éh%%‘é?rpt'% OBH@ antigen
emtbradotﬁafmettaln@sambawwtonus@ﬁbj be ey 6fanP aiscreicanstallid particles
fhfg)r' Y &l cmg n'lélfei a éuv | SRE ?‘r u%l Y elvﬁ'n%&bﬁ\gg%ggmé\o%e?an rr%%;uvant
ngmgsmg@ c(op‘@rlsm)g Eanmnmmgg)mqm a&Erbegoontg 0 metallic salt particle,
g’r%@ac%}ged i e @S rﬁéth’lm: @hlyaﬁbﬁﬂﬁsﬂhﬁlbgtanﬂé%E\‘% er @t@er antlgen

or 20-30 ¢

Ewﬂwrﬁ?rﬁp\re&c‘i@\ewﬁ PIPAICR by tf\efpé?senwav%ﬂ%a@ﬁrwmradeﬂsed i that

the immunostimulant is adsorbed onto particles of metallic salt which are substantially free
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This adjuvant is particularly suitable for elderly or
i nfant vaccine fornulations. In one enbodi nent the

WO 20¢0TEgoTonposi tion conprising this adjuvant POIPP108&€669974

saccharide 15 conjugates derived fromat |east all
the follow ng serotypes: 4, 6B, 9V, 14, 18C, 19F, 23F,
1, 5, 7F (and may al so conpri se one or nore from

frérh Q)tt%'?%ﬁtlg?én 8hd lnl% th@%rti%?e@of mtIRY &b E\? g\/gft{so bed to the

anti b y tltl‘e i nduced agal nst one or nore
?mi@eva@cﬁUh%a”t@!ﬂhﬁﬁ%ﬁ@ﬁt@fwmwstlwntm 18C, 19F and

R&Jt_)rdnﬁt‘glmothe3|p%§eﬁtl Grv'rvéhhdh i gidvidels Olant @dijtrldk foﬂﬁMﬁtﬁﬂ R¥mprising
the Prev lgar8 v n_vacci.n

mwoatgn e?qetl ﬁvgfc ngnc%jﬁ?rgg& PlHa mﬁ#&ﬁd’z a IIine-éalllc salt characterised

Do fheo sorhpasitieon o substaptiag einde iof et i amgemrawotee:vets éhlist adjuvant
%Frﬂfllgtpo% 3h bg a%%tel?rée'r@amhlc@ gtss%gﬁéah% ﬁvgnq |s &]Sf ?Clts rgcﬂﬁreg ¥or the
mactﬁg@imrerobatveccmh éS@rcam‘ry thieest is atdvidng archeszﬁ qur: Ith@deanufacture of

LnjRehb oébrNdrigmbh%r’m%{; agiseflvant: cbr%c;sﬂBﬁ”NHQﬁ‘elél one or more
I ntradermal or “subcut aneous 25 rout es;, Oor via nmucosa

ITHPHNRFWPYaHS BerorRsdionie Hglal eaticienitmey antjggs. o Tetefabivy the antigen
B8Nbded Lpié- B@doybedtdnﬁﬁ& E’letd||l&tsléﬂll’@é5@|‘nemﬂlmsalt slaly el i@hti6d! or similar

vVacci e trea itis

3 welic Bt whial 1o SHET e s BPGHOR Al Rleriph e metal san
jorRe wivptUgrvisalt dor eampre AkiInefifire phospbhte or pluevreurh égdroxitiel s

fid eé}géén't nﬂvérmﬁcﬁ‘drﬂgr a(grow&e% %@rr lé e\%}ccﬁg ag&}] oﬁ,ohh%&glgrising
the vacci ne nventi on m ni s?er ed as
imnpyoatingdant adé@h‘iﬁbﬁ@ﬁtasf'fﬁtr@'@ﬁ ofngynetalisgsali eanthargigen adsorbed
S8 1aNnstmE edt,t ParicRAeddh thieirfadi debtR Particds & hERNIEREI are
tines é{or i nst ance pneunDcoccaI sacchari de

dRalRea e oul d be adninistered separately, at the

sane tinme or 1-2 weeks after the adm nistrati on of

%I%Te ng%fs %argvg I \zelsaolé tnputeﬂlton or @OJ‘R m%éveggdetsgrﬁbeé Fefd eu} %refd%&gned
fodspless taxio (egc RADdiRethan mdive bmmwmmhg‘tdeatanmare intemehangeable
Qcﬁ.ﬁ\}agaﬂ%lfm-trmﬂesagd Wy 3Ry uggéyoft{ﬁeégrrﬁéigﬁgs de@crﬁﬁﬁ rféFeu@lfhlemay be

erent amnlstratlons t1on

SRyl ¥gapdut @ ofesadifidniabpyeat Péh?r EUQ!H foeé'V@WFS r Br@t é%?S‘éfPed in
Av207 878 A v 098518Y9, 1001336 VIDWASIY 1 28581 V@0 3065806.
PCT/ EP2006/ 069974 used. For exanpl e, saccharides or
sacchari de conjugates may be adm nistered IM(or [|D)
lnshebsmatiodinment theraafusamsisadjor biee emmpositistseofdble inderftion cbMprises a
e [ : :
IS5 HEBE il ph ARG FeenPlyi o S HRREOBITLGE 2o aioeoy
phspkatidy mn@dﬁpé’ﬁi) afd wotenalhn aastergelsgch @st ¢hlesterol]). Such

N;%Q&hé‘%a% Eér?ya| diY Ab&’ervatlJeQEEchﬁerei’»[s-MbQOAfgee above] and/or
efera nost t%)lca o%nlnthe range g
SGEN Wg ﬁ %’1 £ 38 PR Iagnegrnbodiogast E@t%d?lhfafgﬁ comprises (per

0.6Gli do3e M &-10ig SE-2/ BB-5pM a2t @r0.5-mmenke 1ad #ars 0.9-1.1, 0.5 or 1 mg)

@@o%@#cﬁig% Jor QY ﬁ?edoo¥€%§ 4. 2°§ TRLES, 5 (g(grr? ¢re] 30 3l cer) 125025

accl ne and dg
o apm%ﬁ@hm(oe‘@solzé\méplﬁm Stg{of\fétwm*ﬁw&hg'e?(lqrg 53)60 10 50,

FJ &5 5-PeYH.X9r ) 20, 3’6”-@@8556 ahiiph Avw.;rm]ﬁve (for instance 3D-
oso s i's descri bed éﬁ y erton US P
g.

MPQBSIHQWSO THE0.\ A Fexen h‘é ﬁ?é@e‘rﬁ 2pn%ﬁ*l0|%ﬁ30rpw9 saponin

R& iskcehg2ry. sol ution or |yophilized. Preferably the
solution Is iyophlllzed in the presence of a sugar

such as sucrose or lactose. It is still
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15 further preferable that they are |yophilized and
ext enpor aneously reconstituted prior to use.

waymph7170zi ng may result in a nore stabl e conpPSI/EPIING/069974

(vaccine) and may possibly |ead to higher antibody
titers in the presence of 3D-MPL and in the absence of

an alum num based adjuvant. 20 In one aspect of the
I@%t%gjhbm id [Zaﬁﬁ)d’u%m&gab?e f&sglgé r*52\@'&: @e fo?r%UE{ qn | H%ne embod|ment
thﬁvminenconm@siuti@maiomnsumg ltyi® Eeljuvardecoripsises  sanchafide tchejugates
BEVRE AL s bR inc BRI oSty 8. Ak W%%cﬁj%ﬁ%ﬁeq 5, 7F

herein. It 1I's envisione tha
(3R éwaY 299 CAPREISBANE PAOraFIT SHEYESRd G 1|9éc@m¢s,¥25)uweerem the

GhES hntopdy i.tresmduceu Tﬁgﬁﬁﬁgﬁ]@lcﬁ ne@érmsau; u@macaﬁe BorhdBts 4, 6B,
e,v r ese
Wi S 15 =By 24y PR canfinarer PAPRoRSGed ayhe Prewaro

dEsine irb@anana@ctimes. | nt o the skin (ID) forms one

enbodi nent of the present invention. Human skin
conprises an outer "horny" cuticle, called the stratum
tomecambedigient the @ditivard yaeq feethe soaeesitions oltngenveatanhcomprises an

SPind@4t51 §mu|§noﬁl n*a@b!ffrronpﬁlrﬁe%i)oﬁﬁgle?&l d&UcA s, sqmbﬁe) bR emulsifier
turn over]l af%{)t)]a?d e subcut aneous tissue. Researchers

(PHEa% hskan optiopally @ tBP! Gluchas alpia {Re0oRsEQ- tnRReeribqdiment
anedadjunamabmpmb wert)mandedsm 8.5-1% i3] At esy- &ra)r BBWMgNe.g. 2-3, 5-6,

bR i dalE T8 o SodiRTant & ohh b fa R T or2s

mwgt(e.gt he-viaced ore‘ls-Sajl@emut&éldr tsecte as Tiveem&0) aanp ropfienally @.5-20, 1-

S50 o F 10 ” B BrEB TR ok b5a " eroludntdie geopnern

techni que of intradermal injection, the ' nantoux

?ﬁ@‘é@j%ﬁn@ma% Bmllﬁﬁﬁher%ﬁaﬁs&é 6@'1%%@)' 8925-57(? %31 5- ﬂﬁdo 50,
t hen ‘stretchi nd, and w

n one eve
Ha2Pod0. GA0GED v ol (epgAsa (GagaceriMAG): upwar ds. t he
needle is inserted at an angle of between 10-15. Once
the bevel of the needle |s.inserted, the barrel of the
E%’é&laéluvgnt%aieo?ﬁéqcéﬁr'éﬁﬂtak fPHRRRNLRT\FHed s decrie) famulations. T one
thmdnderngtha \&bd:n@ﬂ'ltcor}nbwﬁaur @nipdisiad emiatjuvantu cahegristd @accharide
The 0 S

f.%purﬁaF% dgn\beldgﬁ :f,lt I%a&&%lﬁhe fc% Ijﬁ\ﬁ é%gro}@%g% r4f élg \ég\y 1£1hﬁ3rce k?gF 23F,

hyS,sTFo@ndi ménd plaeabmofiset bree piemdieefronvisestypes ety 19A, and 22F),

ﬁé/rEﬁe§1et @ﬁlb Qﬁtﬁooﬁ)p &tk f |hcgﬁjgh Yadfdfsl %H@ dort Ho@d fBr néll§ Ufd vaccine

I qui d age cross the skin have been

eraRanpRe d, 8.8V, é%éﬁﬁl R and 23615 et siopEcantly éaior te thghinduced by

B9/FRABERD vaBile FukAN24ddhesd] SO the jet injection
devi ces described for exanple in WO 01/13977; US

5,480, 381, US 5,599, 302, US 5, 334, 144, US 5,993, 412,
USs Bdjbvdnt 9y, optiShally 56:taih 80025-2.05 B0 048, 9.075-005 0.1-0.3, or 0.125-

QR 539205 803 g0 g1 AL sp (o oL 3gron. oo

380, WS2UIE98,(6865-16SA57.9T, £24 30,89 06550, 19) lipidab deygtive (for
thotafith 46Yp1)\And 3.5 185026102040 R (! 15, 4615027 H30, ¥6. 40 or 50

ug) saponin (for instance QS21).

This adjuvant is particularly suitable for elderly vaccine formulations. In one embodiment

the vaccine composition comprising this adjuvant comprises saccharide conjugates
34
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i ntradermal adm nistration of the vaccine preparations
may i nclude conventional syringes and needles, or

walewroesodesi gned for ballistic delivery of soPCTIEP2006/069974

vacci nes (WD 99/27961), or transdermal patches (WO

97/ 48440; WD 98/28037); or applied to the surface of

the skin (transdermal or transcut aneous deI ivery WO

8&-‘\%97%#1 at 1943 gﬁ%&%mnoq %e‘?otgﬁ(}%”ﬂ @F 15;<§i:‘31 5, 7F
esent I nvention are mnis eré

éﬁnd TeAYealsas paserrise @ae oy moret fsora lseroyeesd s6A, t1|9é eratazﬁiewmqem the

Gﬂﬂ(ﬁar‘nt@%}’ iltﬂé"i'nguééela‘égﬁst cf?@rér'rﬁd%é Ar! éfl) ﬁﬁev\%L:Hﬁ@ c&ﬁponents 4, 6B,
ween abou he content of

8\& 14685 '#F @H% 2§'§|'% n%‘rS@WtCﬁﬁ%YeWF?ﬁPf VatEetu inducedbytthe Prevnar®

piceme M hunmresttidesmay be similar to conventi onal

doses as found in intranuscul ar vacci nes (see above).

However, it is a feature of skin or intradermal

lraoe eresodirhertt thédhadjf@mntrusert footis craypobions ofwhe do@etian comprises

e, otein eu. . .

QERRA PAospnblaPar 21 A HRHLAGE Souch oo SPARTIEe sgiupent may

P@nm@g@erﬁﬁeﬁbﬁml) yoce?sp tZ@O 80Qy opQ0-HPa4; Al @a @lumisum phosphate,
r u

AREE 010D, pRACOENGRY 05, 593, 7B, A0k BELE) [0 Bervarve

fertinganse 39-MAL) 0 0.5 g of sacchari de per dose. As used

herein, the term"intradernmal del | very nmeans del i very

(%gfthe vaccine to the region  of ?dermsmt

Rp RAuiley erricyipdy SuRarrer &idety Hbt e vasdng W'P“'B@’”S In one

érﬁb@?m&teme I uasa:ume |cympé§ft|ohncdn|i]ﬁ|ks)|d@ rthis Sadjuﬂaﬁt derprises isaccharide

t he I t

t5epS St Al et 7 5% T pBSHERBTu ) By 4. B 1or. 207,

f.ran7ft kendsoay alse comptisenare skimore frem sehadymesids 64, deAt aid22F),

&H?%Ht th@f GNR' bﬁﬁﬂo?y tler@t ﬁ@lg:@d adatisy 'oqé’atir mat%d(dr allb ) the vaccine

erent arts o enera

eNPRAFERIE 4t OB Wadh 118ﬁe1 9Fd%\drﬁ3§ 'wo%@tsnﬁ@aniy @quwr fedh@pduced by
thaepréwmai@ecié irf MfnahkiboineEe dernms is | ocated between
the stratum corneum and the epiderm s at the surface
and the subcut aneous | ayer below. 5 Depending on the
el eacgine qbeép'a\mlbws cdriteninpiDonuTegently cerhpdsitiabe bfythb @resent invention
c t e

% ab gses'dok eleot%q orptFét Eraarbln{a)el"éﬂ\}me{&h&ﬁ; tE\E tg Hgat’Zornmcbr h%%ns of

adtmlms@engnsgld vah@ner@s%'ﬁternlmvreﬁvp@al fauiter. Hé\e5$>|admlm$é'§tlcmﬁ may

inHH&&Vrﬁan\sﬁCﬁé rlﬁ‘e fu‘ﬁFarﬁd%@.:lQ'r GMRRLIBRERT intradbrmal or subcutaneous
amel 1 oration Oitls media caused b Haenophi | us

foytEsu&h Z‘é‘emHSPSPh%dr%\'a'éVi'tioﬁ o dhe W@%%H?Wu ?SP'fﬁtPrMe Aglgurinary

PEE. ﬂhtfé}‘ﬁasaﬂ @dmﬂ?é&@fwnfbf Pdceings for Ehe! treafrie?® oDfneQMBhid @ab@id media
for n} | Q i ti O'Py 5 %Iesen |nnvent| on qu’t hr(ﬁ:rr Hoctivel
Br BYIHE (gﬁ ”%?ﬁ?’b%é‘&e alt'PRE PoP T BFEvER: PHn"gr Stectivey
preedritest, dinisorttepfiating enfetivoct dfs dariiesicstage). Althouglf dhret waccine of the
inGerflion nfdyl dd SdrFRSefd: a&é( singleYddas, &fr‘nﬂo'ﬂ@nts iy Qdo be co-

one or two neunDcocca protel ns as free or conjugated

pdrapistered: lgotthr %theﬁﬂpﬁq@nﬁehﬁta@ﬁ%ﬁ jtimeafer KstApeR PRgUFHRSOCCal
@écchér@elcawegutwasbulcséu erﬁﬁl@lé?ﬁﬁ%ﬁﬁtelyf Be theafieainiSor TR Weeks
a@eé éhe ggnalglﬁrziﬂgp o'f th?aré'lﬁ %t cter? ano\{el? Wﬁ?&%ﬁ%&' tﬁleel $C%%% Brnosptlmal
catrdinatioa lof mepmwuae resporiseg @il raspectad sachbaherh Coudeadministration,
fhgeoptional Th1 adjuvant may be present in any or all of the different administrations. In
addition to a single route of administration, 2 different routes of administration may be
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conmbi nation vaccine in a free or conjugated form
Thus, the present invention is an inproved nethod to

w@badociot17er (protective) imune response agai nstPC/EP1086/069974

media in infants. 20 In another enbodi nent, the
present invention is an inproved nethod to elicit a
(protective) immune response in infants (defined as

Qse% yl-et:xz?.l ?rﬂélg é%cﬁal?ﬁesf 8|n£a%@nar|%g %J’:I]%%at%! ﬁ‘%? o8 tadmlnlstered IM (or

I nvent ering
km@uﬁba@erlad hoteinsdudyiee mlmlﬁeredllm\étUdD} on apiditigra&wi vaceings of the
%@&ﬁlbﬁ] ﬁ'Ja%l bE Ul MRter&IPEF Hr?rﬂﬁ? d&es bhE Il\pfoﬁﬁ&ﬁter Nt i on

i nclude the 25 provision of The antigenic S

pneunoni ae conj ugate conpositions of the invention for

VIS corltéht MBR PrétbiA QandgishstiRendiS8ccife WilGyprallPBEUARRE Afhge 1-100pg,
conjugates of the Invention in_the manufacture o?

Pl‘éfﬁr e APHS: G710t WBICRIYED éift B8R P or2oug- e Beliawing) anpinitial VaCC'nat'O”

ARIERNRACe divelbrieenSveral bbosti@timmMikdRhs 8dyRbieyRBhsedt he

present invention is an inproved nethod to elicit a 30

(protective) immune response in the elderly popul ation

Vaaeine lpeepacatibe ¢ ge:mieralllheeq@rlmjemt\/acéma/lmlgmﬁﬂaa Q.m.lhlemid adjuvant

SORSAICI(E DER W F! o NIl S0 70 (E3) SpiBhrf Eiocd Bow Yor
nor

cal l'y "over years an ner al
%may@é@t@p wniymémﬁomegu%dasw@ed bs&ﬂ@r@ndl%FafeeH 2/3{-6 E'a?ﬁfount
of the vaccine of the |nvent|on preferably in
conjunction with one or pneunoni ae prot
B*Pee‘éaéﬂf‘esa%f the rEsesy '"E%M'Pﬁﬂ‘éﬁ’ 88 SI&’F‘%S‘( B SPutiqRfAr éSﬁ’P'F P@Q 8° referably
P8 eulnTigH |§@0§hlﬁﬁe€llm8\emﬁeseb@ of 3bsugbesuBRBE sOcrost drflgdtesat It is stil

an : ni ae proteins used as carrjer , :
Andarreo IR 8% BB Bl PRBBoef Bl Facongituted prio to
figer t lt},@phimarpgamay oésutt hre ai mare rstabncangpaaitionre {\aodnegf and may possibly
[ a
D o e 2 o) RLISE o TEOPE pfiGH Y gBlere of an
AumisgmikgpedatipeN’si ng  administering to the host an
|nnunoprotect|ve dose of the innunogenic conposition
or 5 vaccine it of the inventiaogn.
R PEeAsPEtt ﬂ? 'PYR?&?R ISd%FOY'dfda%V?%WﬁHY}g%?W%'SE‘Sr‘?p%HCPP@H"”Q an
ﬂfmdrhgemct‘l‘c:embd)sttl’mnfcifrtheISﬁB/enfbn tdpeortatigat iyephilisett form, and further
g pt |n I Ivr|]a| %{)_Bgnﬁggﬁ%d@aéﬁ%? dgycng%cpﬁn ﬁgtnﬂ |9%n\ﬁ€%|eg that in this
asunecthef tr&w@nthmf thédheadjuvgrinwillobe i usedslo teicongtitute the lyophilised
? é&h&@mpp5|tlon or vaccine or kit of the
|nven Ion in the manufacture of a nedi canent for the
treatnent or prevention of diseases caused by S

Nmugmmheaeaamés ogat m@rtﬁééey&t Inlaemphmbws:el mrhlmewemeby any route,
ction
o188 0t TR BT Iog aaeE CNBE By (RLIFROB Baodifgn o e
resaptniventinl yHsmars skio womblisesvant outetiotngt neticlec oaltsdsthe styatum
Hmeum, SR JenSs tﬁ@gpld%'%érnggth this eSrt%Qﬁﬂ% isV2Yer tdled the

every 'i nstance.” Enbodi nents herein rel
deyaise WD dB B SVETaYRdre BbCHIFReqUS SRS SiFsaEnet Save shpwn tha

ﬁ]ébﬂrdnccﬁfbil PadciPe @ftOAH B thdrie lpatticingr the defrisLstiafRiésCan immune
resp n%g Ev mayOfaIstoht()ee Iaggoecptledo with an%umwercgf \égcriiﬁc?rial advantages.
Intradermal vaccination with the vaccines described herein forms a preferred feature of

the present invention.
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Al'l references or patent applications cited within
this patent specification are incorporated by

w0 edfoeneriee herein. 25 In order that this i nvent@DRPIUAY069974

be better understood, the follow ng exanpl es are set
forth. These exanples are for purposes of
illustration only, and are not to be construed as

+HJT&Jn|lv£\Q|oEé<Ih§chﬁ&9§%f @g&g@ %gﬁ@; tggdzﬁlgnt@%ﬁa@ébﬂﬁé - comprises

mreﬁnﬁfpmar\m mﬁﬁk'ueﬁrzda@eprsﬁﬁ@hlng pitteone thapd candswittuthiei kewvel of a

h&o 8inBedp: &Wacu?ggum;'mzlng&;lg ®/inserted at an angle of
PCT/ EP2006/ 069 74 tartlng materials The Protein D

Refwern) AYy T BANR dheePevebol dereghleyis insaeed.\iael barely the needle is
?ﬂéﬂed eind aertiek aabéncg@ lwa{léf @aﬁucmrgda engémréé&ﬁabb QIevhteal D¥der the
e nt ai ni sequence ,

St dp B0 HE e ) v e B 2 B pur on the scn

abfaee, aidwed byrsiBw withdrakalrof theeeedi®epar t ment of Medi cal

M crobi ol ogy, University of Lund, Mal no Ceneral

Hospital, Mal nb, Sweden. The DNA sequence of protein

Motearsceidisndqyisss ittt epecllisaly siesignedalo. aqmigiste) liquid egents into or

41584Nhe SR hév@%eeﬂ%@scng& T&?%X%ﬂé ASdeRidey @gstcﬁﬁe&NWO 5884850

ré)ressmn vect I\/Gllsa derivati ve of
[53 4094444, also T@sst)'"lreﬂ'onvﬁ?u‘"&?ﬁ Beserikad beﬁéa@éo'%'”d‘éfﬁ VK977,
Usr5t4180J38eILfsreagmdzoustammm \P$ 5©03,anz U 51640, @12, 08 5869,189,

UP's708 Qa5 0% FRp S ER G T, Upr B AP o £48 i sgarass.

J8N850BE27e XOHaBGEH G, (US tHEKAIMMUS 1, 5965561 AT d, 1901884, US
1841188 & 5 Bys GQab 4857 YA 9’9@5%59%5‘/00@% 35%*%r ﬂl‘tﬂnﬁﬁégmgvﬁgds of

generat e transducti on
@F@ftekmﬁiraé'm"b‘ijﬁlw gfrtbe\ﬁa@mea%epsms@os may inglde @enventlonal syringes

élgﬂ{e’édlea— NEQevitcardadighdd for l‘)‘eﬂ-l%ﬁg deitvln), of S8 vaél:ﬂ'@s PAD0Sd/B1961), or

. coli K12 str deriyed
ersaet i dbtl A0 s ReatalS e stifacgicd the skin
@iansdeahiilor trdfveutangpue gslivery WeoB@07 pMIVD 98808 he
production of protein D, the DNA encoding the protein
has been cloned into the expression vector pMG 1.
Whies thsl eseined oft the iprasentginygntidnsare rto ive | adminiigrag dee thenkin, gemore

#ﬁ%cﬂ&éu Fub R def FROHE BciRNs Kl IR R oBicdiSHA fctine of

orei gh genes. The vector contains the pronoter
%@?%ﬁﬂo“tﬁ_o%ﬁ'ﬂaﬁ%zlﬂl lisation sites (NutL and NutR)

to relieve

The content of antigens in the skin or intradermal vaccines of the present invention may
be similar to conventional doses as found in intramuscular vaccines (see above).
However, it is a feature of skin or intradermal vaccines that the formulations may be “low
dose”. Accordingly the protein antigens in “low dose” vaccines are preferably present in as
little as 0.1 to 10ug, preferably 0.1 to 5 pg per dose; and the saccharide (preferably
conjugated) antigens may be present in the range of 0.01-1ug, and preferably between

0.01 to 0.5 ug of saccharide per dose.

As used herein, the term “intradermal delivery” means delivery of the vaccine to the region

of the dermis in the skin. However, the vaccine will not necessarily be located exclusively

in the dermis. The dermis is the layer in the skin located between about 1.0 and about 2.0
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transcriptional polarity effects when N protein is
provided (Gross et al., 1985). Vectors containing the

wekoopooormrot er, are introduced into an E. coli | pEDERWNE€069974

host to stabilise the plasm d DNA Lysogenic host
strains contain replication-defective | anbdaphage DNA
30 integrated into the genone (Shatzman et al., 1983).

ng?frﬁﬂﬁm@hn h@RROaah3gethe hd%éns&taﬁnada?ﬁﬁv%h&%aween

el cl repressor proteln I C
ndigiduais gnd rdifferens pade piohe hedy- Pn @peeials itisambe Agpastedrdeach the

Mhﬁgﬂ?yr A D mf 11w thB s QAR QS thaNRHint hﬁé @Qﬁ‘ms is located between the
nscri ptl on of the inserted gene. %ene of

% B SN AN SRREE T 8hiNgi $YEace a?‘bfﬂ?e?uaﬁ preous 'ayef below.
Bepeiding v thet raode Bbdélharty Ple dicriaetreg, hlﬁl&ﬁ’@&‘yrbepldcﬁtﬁdc‘sﬁlbly or
Erﬁngrl ﬁhzlﬁ @1? dgymé s ﬁLtgria;t'el\// b% le{ngyﬁtgd Flvghlpe & %Dr e&rﬁgsa%d the
dmmm 2007/ 071707 PCT/ EP2006/ 069974 synt heS| s of the
foreign protein is initiated. This expression system
allows controlled synthesis of foreign proteins

RS PEGSENY {PveRtiop hiygeert rRYidesa N biEPryRH cvaceing Her ¢y |prevention or

érﬁé’llof’ﬁ%ﬂk@ itisReeeBabeged WSﬂéem@JhT@ lrﬁuerﬁ@blbysweab@dltlon of

R58 A 58 | en| ) str or t
Brtorhle a7 B Ty astBe i Ren ) B e Bt igelb dorm. I
arfdlttoh,ethebmdatnm\/ehlldﬂ firther @ravidés 2n Shpravet mamé For ttisuprevention or

FAbch 8 e okt ki A, .46k K7 OAEA 6 e
gddition gH g toy geo ppnewreeroscal eoteintigs dep asfconiggated protein to the S.

PRehRRL @eMLgdte SYMbRARDIS of ﬂ%laeme;&'i\? 844 ?hé@ﬁb&&m free proteins
confers a te erature sensitive | esion o the cl

Wéblbéé%ﬁamel'l’? diferept Epept P-opNeHEIREITR Srateips ue%gﬂﬁ%{g@otems
Oh@hir PPRY Oforéxefla tdagrinemt Srdfio, antlgdfrﬁ candisohbé\ ih@gded in the

areneon 13D {T3e,e” FPOUTHEC iy TR K G Sudtrgion i or
idgréved meited tyalicia: (FMEOtive) amrdreKesponed &RimshElifs. madiein infants.

i ntroduction of the defective |ysogen into N99 was
B85k Mk LR MR bt % e hG PRARETSE avn
fregediveinoenuna respensadinaicfents (definEd gerfe2 y&us Stdrindhé oonteft of the
Br%&én‘? WW%mﬂ@e %af\é%‘doeffngecg}n&fmbfi'ﬂ'{ésvatcaﬁe of the

gene enc e non-structural rotern
npgntioe E?zl&éd'@ir'PUQCCQ’EMi\!SIhFF §UakOCiBRIS @fdhfb@'ﬁé‘i’}t {fvention include the
BY t@e a}l_ nRr DtpRbindlidLaRijugde oSk iof trRAnVRYitidAEB: use
fromthe 48 vecthg (Janson, et . 199(?]{ thnf ect h
'PnWﬁi’f“”%@”il@e 1956 Ohwfe P@P‘?”ﬂ?‘%”ﬁ@r?”&’@ﬂ?au g Reegfion in the
macufxdare of & Fleticarhértforshd @svemtion foetréatmantllofPneudbda®cal disease.
respectively. The Ncol/ Xbai fragnment was then
i ntroduced into pMaNS1 between Ncol and Xbal thus o
or ¥edtdnathen efmbsdimantp tia eferett dnteation ifgan Hapmved Methed| togglicit a
@mtmv@cmﬁmefresadase NSihepéneérg,l 5bpfu%|t bR Ahd ohtbR d?Dhe present
% \Nf-()i ?g'ﬁ quG\ISl PrD. 25 el
iﬁer{t'ﬂ’éacpsﬂ“éli ﬁf«‘é’{‘s'ﬂ"e@% 5o 5878 T hEEAT RveEBifger UB'F" y over
HDyeans arideinore@enenly @es6®@years Dy gdmatisidring .a safeBamHiffeBamtdmount
{glfr tﬁgo &Sr}e\;@?néa rrlﬁ?/{agw\égrgﬁref%&@l%l Jncgcgng\fv% ngHeec))(r?glAS ]pneumonfae
prﬁtelrfsmrgqentagarf@g orlcepniyagtasigirotein, which free S. pneumoniae protelns may be

the same or different as any S. pneumoniae proteins used as carrier proteins.
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residues. Upon religation of the vector a gene
encoding a fusion protein with the foll ow ng

woRdnm7oml ami no aci d sequence has been gener B EHEP208&069974

----- VDP SSHSSNMANT---- NS1 Protein D 41 WO

2007/ 071707 PCT/ EP2006/ 069974 The protein D does not

contain a | eader peptide or the N-term nal cysteine to

which lipid chains are normally attached. The protein

is therefore neither excreted into the periplasmnor
Aifysihgaaspacth therieveationss ianmatihes of ymoghisisgraihoman Sodt @paiest disease

fRKLBa by e Afnbﬂ:ﬁbm&‘&ﬁﬁ& BHﬁna%WﬁW@ Wﬁ§en‘z§é rn%jdﬁer?@ompnsmg

into t R58 host strain by shock
ﬂrﬁg'ﬁﬁeﬂ“%%tf‘%lhﬁﬁtr?g‘ 'B‘QE&”@W@‘?\W@N@SQ é’f E@t'@H‘UPPSGt”I?ecomPOS'“O" or
Wceine Belat dfthe ikasnasn/ci n. Presence of the protein D

encodi ng DNA i nsert was denonstrated by digestion of

i solated plasm d DNA with sel ected endonucl eases. The

A &othebagpacttof e imehinon is am immmurogetietanpoadiot of the ink&idbn for use in

f e

PAPREPRE Bt Oy el 5 Sy L v
Hegrgonbiys iafueszae infentioer at ur e- sensi t | ve cl gene in the
genonme whi ch bl ocks expr ession from| anbda PL at | ow
é?@gﬂgrature blndln ? Once the tenperature is

f agpegy ofjthe unéerr@a% S£19% HiediMMYAR9SHICIoBIRRSIEPN & vaccine or kit
&fxtpé @ssetibn |EBm&i hwasmaztteremf@praéditamt 1& thd tredtaneatnet @évention of
55|seeas]ése 5anu$ﬁée g}e §t r %rtnlgrgﬁg ?ndsorﬁ"il r?aIIC% Bf;lla % ngueg?ﬁ: e {nﬁeection.
purification of protein D was performed as follows.

iﬁhﬁeﬁrﬁ@%@ﬁ\gﬁﬁﬁd %Hrlnfxr\é'éearﬁ@ |cl)ﬁ§>r|ée§ MF@W%FE Alded by tthe inventors

resuspende di sruption solution (Qtr

@Lhef@t'orﬂﬁqy guipfitutableawith WalterO]%S‘H‘S‘St'%Of Terpsistfpantsicapsists of,

FeSpdtavehE bh evieW ifgahdar ough a hi gh pressure hormgenl zer

at P = 1000 bar. The cell culture honbgenate 20 is

clarified by centrifugation and cell debris is renoved

Bybbdimentat hevein defatibgietof ivasdinepubmpositwhs’onf ts¢ épventien are also

re e at | - a . -

AR B R Rl BRAS Do b AR SHATRINSe iupption. and

pendssa o the gel matri x by ionic interaction and is

eluted by a step increase of the ionic strength of

the elution buffer, In a_second purification step

Ahistarences or Betentagplicaliong qied within fipatent spedificatin ?famcpworated

Byprefcnogpbrirose Fast Flow). PD does not bind onto the

gel and can be collected in the flow through. In both

col umm chr omat ogr aphy steps fraction collection is

Imoondlelr dinag thisoipve@Bion g be betten uhdergiagh thef foltdwingeaxamples are set forth.

0 | Qi t L i "
SHEP BRI P ok R BB o BB Dfto R Sofi g
?é?@eﬁfwwmtﬁﬂm%"lﬂm?rafl ltration retentate is
finally passed through a 0.2 pm

Examples
Example 1: EXPRESSION OF PROTEIN D

Haemophilus influenzae protein D

Genetic construction for protein D expression
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menbrane. Large Scal e Preparation 42 WO 2007/071707
PCT/ EP2006/ 069974 The extraction from harvested cells

waea7ohgopuri fication of protein D was perf or nBCI/aB2006/069974

foll ows. The harvested broth is cooled and directly
passed tw ce through a high pressure honogeni zer at a
Pressure of around 800 bars. In the first purification

step étgﬁmg%éteﬁﬁgt ure honogenate is diluted and
appl i cati on exchange chromat ography col um

[rerPotainfrensedvgPNfeads) . PD binds to the gel matrix
by i qfrbt‘éln' Pl afHy %s@ﬁgd 'a?noﬁb lﬁ elﬂﬂ&)ﬁzé?b §It &P séﬁ%ﬁ@@%ﬁd non-

of the ionic stren of el ution fer an
wpeabieatieas he &ecé%o%ﬂ%ﬁﬁqnﬁ'wﬁhaﬁw wupwww@@the entire
BoRin et gbﬁb‘:‘dwa@me%ﬂ ShiAEY ¢rom<daange:ors@tdnl XDepafnent of Medical

ar ose, Fast S o t
TRBRRIRTouNEEh et Hie, MAESRnas Howiah Mare, SWekiorre ONA
gagueme of hrotee D dgs apdnypubtishes bf darcsbn ehalchQ‘edmfennlmnmn 59: 119-
pppitored by OD. The flow through of the anionic

exchange col um chronmat ography containing the purified
protein Dis concentrated and diafiltrated by

‘nlnéé)@frésis‘idrﬁ\iéc%} M&E protein D containing

ultrafiltrati.on reten is finall sed throu a )

0.2 piie ergresEinn Maee” p'ﬁ%&dﬁlaedei"’?}“’e E&Fﬁﬁﬁéﬁ 25‘2[0@1’: eﬁ%bd 985) in

witieh E%idtéhoplﬁayeen derived éontrelrdieientd fot fnmspnﬁlbl‘mﬁ@ﬂ'ﬁrﬁlatlon of foreign
i,di ne-tri Ph a I ch ter]

R8s ol @ hnloplicl RighAaR, <ol an O ARIAR e Afbiciin

rléhttsilanq:%g@e%@ exehanged withuthe Kammnwmrreslstsnd& dgeinst i di ne

triads (see Medl mune W00/ 37105 SEQ ID NO 4 for

am no aci d_se&uence and SEQ ID NO 5 for DNA

ShafreaodiefraimiRe al so contains a proline- rich region

int hl&lerENdftéh %trélﬁmmi@ Vol @nﬁl@ﬁdd’t bﬁﬂ?er%é@chaﬁ@) NoBWNitP 'S phage

- ernm na

Jedeafl iy Som oF o SRR ST Brdend GEETALY. nes

AMeobAagotreze Phtdd ir2odteins c(efwenirfrm D2 Mdrtin Rese®B8y'sviaisoratory at the
fer inantly to E. coli using the

I&%@ﬁgﬁ%&g&}ﬁ%ﬁﬁf]’eaor carrying the pX, pronoter.

The E. coli host strain is ARS8, which carries the

ﬁﬂ@%r&é&%ﬂmﬁnﬁé‘(e repressor, allow ng
heat -i nducti on of the praonotor. 30 Pol ynmerase chai n

r eactfi%MeRredycian iof @rél’ted’bDafPﬁl N4 epepd '}Sﬁf“bp@‘%‘ﬂ% hps Bﬁ?’hdo”ec’
ivthenaxressidpl st ﬁMecar This PRstlacutipdds Righardroht RMbdaphage DNA

B R B S R Mgl st TR VP, Bans
thpepombier fRby dpbratqh@ID andetwe itisation viitee (Wsttdand Natfp)l fof relieve
40P 5 S ORI o R (058 fly b v
eqntaiyng thﬁé:geprgrynpfﬁé rage %o@wd R RD & £ Ixpqggnic host to stabilise the

plasmid DNA. Lysogenic host strains contain replication-defective lambdaphage DNA
integrated into the genome (Shatzman et al,, 1983). The chromosomal lambdaphage
DNA directs the synthesis of the cl repressor protein which binds to the OL repressor of
the vector and prevents binding of RNA polymerase to the PL promoter and thereby
transcription of the inserted gene. The cl gene of the expression strain AR58 contains a
temperature sensitive mutant so that PL directed transcription can be regulated by

temperature shift, i.e. an increase in culture temperature inactivates the repressor and
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35 any nucleotide fromthe vector but only with phtD
specific gene sequences. An artificial ATG start

wa@oman7ves i nserted using the first primer carPgi/RERODEIGGI974

Ndei restriction site. The generated PCR products
were then inserted into the pGEM T cl oni ng vector
(Pronmega), 43 WD 2007/071707 PCT/ EP2006/ 069974 and

£ d-,..Subcl oni n f the
IS PANARGE oIS P P U LE TR Gl g convtes
syatlesiz ofiforsigmpyotsina edracilly efcthededbatsnayrig totietobe talr(Shiamtaka &
REAABEQ! {Hed) I nto ARS8 E. coli. PhtD Purification 5
PhtD parification is achieved as follows: o G owh of
Ecoli cells in the presence of Kananycin: growh 30

TWYIE Scofitstrath ARShen i nduction for 18 hours at 39.5 C o
Br ea e the E.coli. cells om whol e. culture at QD . .
oo B atets Egistafan iind fOPehtpobnien o iioraigh 0 e s
prdetiadiee of fHei ftandards NIHRE moe K12 spaimsegfe§, sl0§HKbaesZ thr ). |t
[ ge ; bris.. - - L
EARSTIGERRNL ot aibsBnddBGE  TRTE Kool SERTARAS e K
pheRpp@PlEVeNts ABGHhut Of ©f bestumacrersoloru suntibeih TRa@I8S75putation
EBWkers a R HR0reGeRafiteNELidh © taNE rEhrHiRe e tAH INRbdtiof Plndt¥s the
+ En%}hgen 0.25%in 25 mM 15 pot assi umgho_sphat e ,
ipmpeaRage rignt preten| and dhe Besty Riosdy e ofidathlA K1 d4p ARS§gbrain was
é@leﬁelfed'l'bﬁtr%sﬁilﬁtwi&vébt iﬁl@ with I stgige Btodk previchs @tdvmgan an SA500
ephar gse_F chr. 8 at 7.4 1.n .
ARk 2S5 oo ameloD Thisg MR ke Thedletn o ¢ies gosen
ot HOY wasl sdedten GithridtracytlineEmpiiges ofl e areserteucferd THIQ hafsPoson
e @F&gi . L5 : ' phosphat e
%Hfggar)rqu Sﬁ.rwvéa de;hnlﬁgﬁ%%ﬁgﬁsyg \r omat ogr aphy in
posi tive node on Fractogel EVMD DEAE at 25 pH 8.0 (25

ObhAAicESH b RAGOWEAbePrmt 4C, the col um is washed
with _140 ut at

NaCl and e ed 200 mM Nadl ile .
ot drepl & Vecpra i Coriatl o aner e i A GBp BBURTghS protein
dfheflexedavige (pMGNSOnenisedtté oonsernct pMGMBPPILL Tak ipegtein D gene

with 2. Na, a
W e iB P mREE Rl e EpngR B30, 170 ey
51 19-M5) With ECRAVINGEre comaining Neel andrfhel thgtsictioresitganat the 1% and 3

S ResRl b O hBN@é%aYﬂayggé WAeHED ﬁ%glgzleid ﬁrﬂ%%&ﬁb@btween

was prepared and det oxi ‘as describ ] , _
Nead and Xbaldhs gigaiingey fyom pgteisaliqities Be Nitsrpinglfly aine Acids of
B NSAHraigia teswed by e WB) grotkin OTWIs Tdttdr kas &ibblldIpME s TRrBE

pur féaesgd pome %rgo%gr?s?r%lkt ggé iggd: Calgg\gel r?es ‘final construct for protein D
expression was generated. A BamH!l/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:

NS1 Protein D
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For the purposes of these exanples the polysaccharides
were nmade essentially as 44 WD 2007/ 071707

weEFon/aP2006/ 069974 descri bed in EP072513 or DbBCT/EP2006/069974

cl osesly-rel ated net hods. Before conjugation the
pol ysacchari des may be sized by mcrofluidisation as
descri bed bel ow. The activation and coupling

condlfHeOE,Bteﬂ{ﬁ %%gcdf i @tgiﬁr %@? %‘ %é%?ﬁfé I?'tg%maﬂgfsﬁelne to

are give ari
Pish Ilpchctmm P FYrmetyattiicked| 'U@cprcptﬁm issthegglare patheMexCreted into the

Qer%MsFNndr fipi (Y@édeéndf @fainBirfRé bﬁébléswzh)a solBfe f@rm i mal

pol'ysacchari de concentration was evaluated for all the

ser ot Y5elral apstue R GMRPRER cagst inseused) e IcRGR hest strain by

()] sma@t ad 3wlloce¢ﬂdsmd Qorthifing GHaE:teﬁé Wr&tsBieBted Sin AR fyrés@ﬁice of
el ow. al ternative serot 22F conj ugat es

y°'8n ‘Eﬁ?ﬁf%é’ét PERIPR A | ”CO%%WHEE iat ﬂﬁPP”Strated by
hlgérklem of isvlated plakhll DA mith Sklectikd endanutlessesNThe recombinant E. coli
. Lo I etonitrile/water 50% 50% 10
ggﬁﬁ%’?&éﬁﬂgE AP/ PS ratio 0.5-1.5 ng/mg PS) was
added=xpeessihe ghalrgteiac harunder theotamtrploef. the. IBmibiian L epromoter/ O,
blistor. ThedMsCst3M NREILNRSN2H %ﬁjpey‘é?ur@ k%(el':i'éltﬂ/eté1 geﬁepﬁcthé b&nome

activation pH The activation charid

whish plecksop rEsssian Ry Iampda Buet 'ny t%'“?ﬁrﬁmee@’ %ﬂd'%to @. Once the
Replfaiteé ispidvhRdit! i Réledset o, ORIt Prot@in UsBkysdsBd.or  DT)

(the quantity depends on the initial PS/carrier

protein ratio) was added to the activated
fobisaabchrapardionand t he coupl i ng 15 reacti on was

perf Atgﬁeder%tofttﬁéefem%%'tigﬁ ;ﬁeQE‘I eLt?atgq A Fozen I'n

(dependi ng upon ser ot
or derTheo eftrstieh figm Ihé@@%té@l Qey%trmﬂeth@sp@rﬁlcgmup% profeip \p was

gérsb%&?as ﬁmbw; Ima fM’ﬁ@n Eéll%lt@r%%ﬂett Qtﬁalwsd réheftrégugpenab@m a cell
uencni n

g'éﬂ“BT‘?”o’iﬁ"%% Céi’ﬁ't? Péf&erfpb’ -@go r'ﬁf‘n'?g‘t(ggﬁﬁf)a"t 6% § h@ SHﬁ?f"F'H%f? passed

W@rtﬁﬂog@ﬁ a &lgh Z)T@ssﬁe\ﬂohhgerﬁmbl PE0I0B0 BAOThs tdirduitirg hoRdgenate

Br g{r)g?q?bxﬁegtrguqa}%rk%r}dl ceﬁ:g\\/\?ns |% regrlwéolevgd h}/ rfll'i hf Oa?; %51 '(iehe(efr Wrmcatlon

feb s fitdred isetesior appjpe t018®amas enéhangd Icnnomammpb!efcowmn (SP

E%}li H%@tF'agtnFlopF rF’D\’tﬂr'idszt@ttr'uao&eI %atr‘iﬁtﬁﬁBHé Ht@r’é\@tloﬂ Matidleluted by a
_8 or erivati zati on t'anus toxoild

pap inciease qftheyigsic girenatheef t%& e'Q@anglif?ﬁ in 0.2M Nad 25

and tjhe sé&ﬂd&mﬁ@momgp mﬂﬁésl dile RtEIRSd drbar Ssiic &cﬁéﬂ@@'matnx

D SERPr R SR PR e B ll> L ELR A Pogleciip e fow

thioughhyl - 3- (3- di nmet hyl - am nopropyl ) carbodiim de) was
;Egn tlﬁgg{rﬁn Xtu?nn &%Wat@qrgﬂﬁl} dep%Ql%&%ﬂtcroﬁgcltlgﬁl5%omt8reg%v|OD The
flavy threwdhoef, theanignisagxchangeotolured tEMataoTaphy waeta@mpﬁb@cpur'ffed

25tcel.rn[§ﬁse%ﬁétéiﬂa@hlwmﬁamtr&.& for afj I;east 3? (Tn“to ei at
rv I arl.l rat e
ot O Fortated i rasht oS bitser Aier 92 v

neargmne TTAH bul k was finally sterile flltered unti |
coupling step and stored at -70C. Chenical coupling

of TTAH to PS 18C
Large Scale Preparation
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Details of the conjugation paraneters can be found in
Table 1. 45 WD 2007/071707 PCT/ EP2006/ 069974 2 grans

w@toomoer7oef | ui di zed PS were diluted at the defi PEOEP2006/069974

concentration in water and adjusted to 2M NaC by
NaCl powder addition. CDAP solution (100 nmg/m freshly
prepared in 50/50 v/v acetonitrile/Wl) was added to

reac h / r

r ai seé1te %tha% %rﬁ %Eﬂhfsvgw) JDﬁcH %H 9\0 gwﬁe 5 dow%gor%e'” D was
merfwnwiamoaw e harypsted bioﬂe@ cgoled Iah@ dipa4tlyipagsied twice through a
ﬁg}q bnte%QJ?e ﬁ:.f)ma—g-ogﬁliler ﬁ%ﬁﬁéﬁé@ﬂf%%ﬁ@ go6igasvati zed TTAH

was added to reach a ratio

TTAH |5§ fyst pprifigatien ﬁtPP Wigscefl & 5‘84“%1?@605{9@313%%’6%%%4@%‘1’4 toa

&atidn lefctkﬁn@é)bhﬂbmémgr‘é@ﬁ/ dctfntin @PESdpPHiose Bl@dﬁbdQTD binds to the gel
ul a uengc sol ution

(R e e Btie® a5 e P cosiees s Brtyiheth of the
eddqlqmsﬁu{a‘ekarn fitttaedquenchi ng pH (pH 9.0). The sol ution

was SIE Eg&dfp%ﬁ%%gorp%tﬁp ﬁ’r‘icpuaées%re %Pgn(%ohc%narl zﬂlgnlc exch:ir]oge matrix

over ni ht at nti nuous oW Stirri
@S@M@f@ef@ﬁ ftigyak BD|dgeq natdinshente hajoghend e msloﬂmpdflmthe flow
{hmughsaccharl de (the first being the direct PS22-PhtD
conj ug%ti on nmet hod shown in Table Qo 22F was | i nked )
to t HE bRtRSPlug}n qhFespategraphyjsters fiaptareiollectionisgneitared gy OD. The
flovh yraowghi cfethé Alpidnic B&ha@ccdmm deroftoatappe cadfinigSthe purified

oFelnoIS lsl'lc:lo(r%icltzezn T teﬁ%{wg d|a |Iﬁ'&n5 H)% al%rgﬂp g0 PS 22F

HeriVats 24 'Ionng are perforned

at 25epnetein D:Malmiumuls‘afgtratlpn retentatn isfinadypassad threugh a 0.2 um
fhwa%l ed waterbath. 25 Mcrofluidized PS22F was
uted to obtain a final PS concentration of 6 ng/m

|n 0.2M NaCl and the solution was adjusted at pH 6.05

Bxampte 4 B: EXARESSION. OFCBWD sol ution (100 ng/m freshly
prepared in acetonitrile/WIl, 50/50) was added to

reach the appropriate CDAP/ PS ratio (1.5/1 w). The pH
VASPHBIpSREIn i thenbdI @ & phatd dcbstaltiktRiR0ridd¢ERS padteih @nily
ctehgffh 1%&39 éMHW@BQe -t zQis‘(‘ﬁﬁX?—f}ﬁ-pfnlohﬁ efhiBlis § fisSaa-
BgulC by Sk ot ek et Yol ooy SO 4 o
PR 2cif o s SERBIY S el DYACSHNER SR dsd gontaife proline-

udl ggicnm thegidddd tamingracid fosition aﬂﬂjéﬁ’ro)fﬂ#tD hesd (e Wrerntinad
BohiHsdeericy atithwd X6 modficentrated and diafiltrated. 35

Genetic construct

The gene sequence of the mature MedTmmune PhtD protein (from aa 21 to aa 838) was
transferred recombinantly to E. coli using the in-house pTCMP14 vector carrying the pA
promoter. The E. coli host strain is AR58, which carrics the cI§57 thermosensitive
repressor, allowing heat-induction of the promotor.

Polymerase chain reaction was realized to amplify the phtD gene from a Medlmmune
plasmid (carrying the phtD gene from Streptococcus pneumoniae strain Norway 4
(serotype 4) — SEQ ID NO: 5 as described in WO 00/37105). Primers, specific for the phtD
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 coden 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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Coupling 46 WO 2007/071707 PCT/ EP2006/ 069974 PhtD at
10 mg/ M in 0.2M NaC was added to the PS22FAH

waenrwatrsdve in order to reach a Pht D) PS22FAH pE/EP2006/069974

4/1 (ww). The pH was adjusted to 5.0 0,05 with HC .
The EDAC solution (20 nmg/m in 0.1 MTris-HCl pH 7.5)
was added manually in 10 min (250 Al / min) to reach
1 c PS22FAH.. The ul.ting sol ution
il O AR C 56 i (1SHB<3§H 50t Fesiond aferdeH)
ePTSON verde vas then reatigedaisthgstndasg tdchnifiusa andrthe vessdruvason
wasfoneed mad 4REFE. byliaddition of 1 MTris-HCI pH 7.5
(1/10 of the final volunme) and let 30 mn at 25C
PhiDoPurtificatioe el uti on on Sephacryl S400HR, the
conjugate was clarified using a 5pm 10 Mnisart
PiuDtpafificatiar iy RBiekéd R/golk@nj ugate has a final PhtD/ PS
ratio of 4.1 (ww), a free PS content below 1% and an
ant i genBowthyof EaolP&ia iRy pre$end6of3¢Unamdinagrowth BhthBurs at 30 °C then
ant i geni“éticti%ﬂ ferf18os9pt 338 °Puri fi cation of the

A s

tor em)x:% gn"%ﬁ%re c%hls e‘%ns Il'cj)ﬁJ ch% ?éé Ee Stregmline Q XL

unconj U omt ;?e'reﬁure Qﬁqh lu nﬁ d%nﬁrﬂl Cl 150 mM

ol ecul aEmpigérZ@S590hH bB&nd B1ded WRANNASQ APORMN SmpiddR-028% in 25 mM

PS-TT, RifesBoh ProshBtqpneenpblnasi n or PS- DT 20 conj ugat es

are el uted first, followed by free PS, then by free PD

or f reeeribdtioand Skitabesh 1150 caBhddlP (laasck 2 ey sal ts (Nad

gl ycine). Fractions containing conjugates are detected

by UM28@ntigkn indirfgrddCni* @nelaiigeSepixndse ¢ Famao eetbrgogrépdy at pH 7.4 in

thei r Kpresesteeefisl reM fimitiazele @04°COthe 2emn iandsstl eitee tinigezole 5 mM and

+2- 8C. FneignS /Penst dited wildt305eM indagele botbdmp gjhk retassium phosphate

pr epar aPif8rtI §&re deternined. 25 Specific

acti \rf?gt |§n/ coupl i nnée l#‘enchl n cond| ti ons of PS QEAE o

pneu nl ssi %( (p{x;ty%ou et% ﬁf@mM NaCi
“pflui d éﬁl@ %I @p&ill % |nan ﬁﬁﬁ n adsorbed

t he sac sat

bef ore conj ugat| on. S| zes of saccharl des foI I ovm ng

m cr of | BhdbRaldnOha@litearitShod Sini 9 rivRRbA ghosphatdl §1 %.15 on 50 kDa

Speci fi ﬁae@,&bﬂ,evatl on/ coupl i ng/ quenchi ng condi tions of

PS S. pneunoni ae-Protein DI TT/ DT/ Pht Y Pl yconi ugat es

3555$=r 2Et\ém§mé-fllﬁ]atl5n &AnetlBrifiel bulk brd dinhariodo $ i ifgkr cdfSlage. 5

Example 1c: EXPRESSION OF PNEUMOLYSIN

Pneumococcal pneumolysin was prepared and detoxified as described in W02004/081515
and WO02006/032499.

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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conc. mlm 47 WO 2007/071707 PCT/ EP2006/ 069974 PS
WFI WFI WFI NaCl 2M NaCl 2M NaCl12M di ssol ution PD 10.0

wdagod/05707 5.0 5.0 10.0 conc.(nmg/ M) Initial PEEBP2006/069974

1.5/1 1.5/1 1/1 1/1 1.1/1 1.2/1 Ratio (ww CDAP
conc. 0.50 0.50 0.79 0.83 0.83 0.75 (ng/ng PS)
pHa=pHc=pHq 9.0/9.0/9.0 9.5/9.5/9.0 9.0/9.0/9.0

SR SO 2 YO S o ‘?edg%nwganon e

polysiadchRgdes. roayshedsizedDy NHcroflldisation 8s Qes;ﬂbecttn:aimv (g
PS Ny e%M MRGH ng M%%Moh&%r%'\éré\@@ gﬂ %%h goly%'%%'%g&g Isf‘hese
S

di ssolution Carrie 0 20.0
3rg aiyen onabﬂﬁ btize4 Ropysgachanse)(exoeRt i) PSS R@nd igF hivas dissolved in

NACIt PRIl N1 r0.2M dr & Wafler Z0A irdéclior - WFl) Irre/ épt?n‘nal R%pldly%acchande
rotein/PS Rati

gonger%ra,gorb wag evi] H@I}:%or@ﬁgﬁ ﬁgm&qg cgyp§s %e sero?ype 18C
Werd/conjbgAeddigzcy ©.t0¢ Barberr@iéia. a@/dﬁta@ecBbéM\@.T@\IOQall@rnatwe serotype

?%Foéo%ﬁgét%s Qle% rﬁéoge gAeQ co%buggl%fﬂ %Irec?lg'aodw% tﬂo%&?nﬁéﬁﬁ ﬁrq%r.t 0

activati .
res pdir@mv@lwo 5ngﬁhhﬁtaelt e@lutmt lnoapetomIIWDr 20etpnigTelwater 50%/50%

?ﬂ{oﬁpégﬁﬁ/ (@@3@’7!5’6 &8 a5 Q‘Enﬂn&% ﬁs)"@ﬁs A fki p%%’j%acchande

and nmet th peci f |cat| ons deéscrib in Table

PR oL 5 YR o ALUH- Y AGH ) Saaeoefklcaham s, sreRle acivation
Besnfecycn@noﬁ efthe @a|salsatcheand@ wat perforeed bemls dH@UrMG )3 hiviutes at 25

e T eled] b D 1 npptirHgh 3 e (1S gy agpencs on e
initial PS/carrier proteln ratio) was added to the activated polysaccharide and the coupling
reaction was performed at the specific pH for up to 2 hour (depending upon serotype)
under pH regulation. In order to quench un-reacted cyanate ester groups, a 2M glycine
solution was then added to the mixture. The pH was adjusted to the quenching pH (pH
9.0). The solution was stirred for 30 minutes at 26 °C and then overnight at 2-8 °C with
continuous slow stirring.
Preparation of 18C:

18C was linked to the carrier protein via a linker — Adipic acid dihydrazide (ADH)
Polysaccharide serotype 18C was microfluidized before conjugation.
Derivatization of tetanus toxoid with EDAC
For derivatization of the tetanus toxoid, purified TT was diluted at 25 mg/ml in 0.2M NaCl
and the ADH spacer was added in order to reach a final concentration of 0.2M. When the
dissolution of the spacer was complete, the pH was adjusted to 6.2. EDAC (1-ethyl-3-(3-
dimethyl-aminopropyl) carbodiimide) was then added to reach a final concentration of
0.02M and the mixture was stirred for 1 hour under pH regulation. The reaction of
condensation was stopped by increasing pH up to 9.0 for at least 30 minutes at 25°C.
Derivatized TT was then diafiltrated (10 kDa CO membrane) in order to remove residual
ADH and EDAC reagent.
TT a4 bulk was finally sterile filtered until coupling step and stored at -70°C.
Chemical coupling of TTay to PS 18C

Details of the conjugation parameters can be found in Table 1.
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Free pol ysaccharide content (% : The free
pol ysacchari de content of conjugates kept at 4C or

w@e@redi7§7 days at  37C was determ ned on the PCT/EP2006/069974

supernat ant obtai ned after incubation with a-carrier
protein antibodi es and saturated ammoni um sul f at e,
followed by a centrifugation. 10 An a-PS/a-PS ELI SA

I!\%??rﬂsz %fj n'rlc%ﬂuncr'zfed%%hé 'd?tgéd ap th%f ?éffng(? cBr?ée%?er?o%h aqer and

super conjugat e
@dimﬁtttidntbl%’bl‘ia@l by hNag! mca\rderetidltmwot e| n/ a- PS ELI SA

ABRP IBRYGH F16D mgkmi T&%wﬁﬂébﬂ@dﬂn%d/% QE aEélSmﬁ&VWF £} was added to

conj ugat es Was ana@y sandw ch-type E
(AT BF IPPRR AR EPAPESIALP t he detection of ant| bod| es

ww pH a:ae$a.aétdu@td°rh@ta@wauom ggme@by W ¥dditloh e opmNagH and was
i ted carrier protein can be
Iéslegf%% f%‘fﬂ% ?fgﬁ Bﬁ’rﬂﬁ‘ﬂt e during the purification
Bﬂt@r& miRltes caerivetired GTTAf (20eng/edindlialM piadt) sias agded to reach a ratio

EGHE PR et} P R KOhE Ehng EHSRTThE MYt Tfone hour
wndgt pldFegu@dertli ti ons al | owed separating the firee

EGHqubfhing! QWIg'rycﬁ\B@olb{% GAOhSRALES the i RBreFPTEL DAP.
content iIn con% bul ks was_t hen determ ne ver sus

Thepit was adipsler G'?WGPF'?‘%H"@% B 25 49/ of carrier

W@%@Ihﬁb)w wid efrrédafor 138 mpr &t 28 RC Bnd/aheasieR ivaink@e a8 2-8°C with
% free carrier = (free carrier (g/m)/

fGPB'P‘éﬂ“SSBW@@WPPatl on of correspondi ng carrier protein
neasured by Lowy (g/m) * 100%. Stability: 30

u ' di stribution (Kay) and stability was
PRLRGHPRD LR, LC-SEC gel filtration (TSK 5000- PWKL)
for qpny Yadh§<okeRitioAtméfo RS 1Ak WaBchali@e (the ARMSbelg the direct
37C. The 10/ 11/ 137 14-val ent _characteri zatl on is

F%ZngIE;Pé:ogjuggt@@ %%ﬁpwntl%gﬁ@ﬁﬁa% wagdinkgy to the %arrler protein

R80T /1Biker7 07 ARt/ B2 OfikyderHe 7 dADH N ePdysatahand < Gaidi@at @3F was
onto_al um ni um phosphate and pooled to

‘F‘gfcfﬁu'%{zﬁgggff}rl’?éiom\?%%t@f’he Concl usi on: 5 | nmunogeni c

conj ugat es have been produced, that have since been

§§Qw LivatGatiGPPoNent s of a promising vacci ne. TABLE
ﬁaracterl stics of the conJ ugat es PS PS size

Carr|er/PS Free PS eni.cit n Size j ugat es
RBAGED 30 raeRIcg pra Redayrepebes ofip SR rperature-

controlied 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 +0.05 by the addition of 0.5M NaOH and
was stabilised at this pH until addition of ADH.

After 3 minutes, ADH was added to reach the appropriate ADH/PS ratio (8.9/1 w/w); the
pH was regulated to coupling pH 9.0. The solution was left for 1 hour under pH
regulation.

The PS,y derivative was concentrated and diafiltrated.

Coupling
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349- 1.0% 1499 - PS1-PD 382* 1.5-1.6 1.2% 3.9% 4. 8%
87% 95% 1715 4.7- 1303 PS4-PD 93-100* 1.5-1.6 6.5%

WE20%0470%0 90% 96% 1606 8. 7- 93% 1998- PS5- PRBRT/EP2006/069974

367-443 0.80 11.2% 2.2% 3. 8% 108% 2352 1100 PS6A-PD

1540 0.61 4.5% Not done 45. 9% Not done PS6B- 1069-

1.3- 4778- PD*** 1391 0.7-0.8 1.6% <2.0% 68% 75% 5235
ésg 3907- PS7F-PD 264* 1.1-1.2 <1%<1.4% 58% 4452

%R at d8779/1p8 0-Nagljvas adgeq tasthe R inrivatye foorsierty seach a
P¥DIP322B 0 rafrpf1l PR Ihe phl whs<atilsted 1o 69%1/Q05 @ity BICL The EDAC
SolBidn (FSHGGH TATO. 1B Iri9-HC| PH- D). whs 20286 maRaaA6 U BERHNG23B ! / min)
35294r Plmd EbaL/Rg sobt% F08rdedRing %om%n whs 29%ub288 Jor 150 min

T M%as ]alsg u]seé § 2%9/@ ﬂ1de?|‘ %HZ% élatldos%ae solution
gg%* e e R 5%* efasﬂg lu36) 358 et 30 min

“Gone PS23F- 1.4- 137% 2933- PD*** 914-980 0.5
1.9% 3. 7% 4. 9% 154% 3152 * PS size foll ow ng
ifice tothE wlutiorz ot Bephacrdyl $408HRathe cenjRdtdwaOclarified nsing adgmne
Massal®ilkeg. by m xi ng serotype 1, 4, 5, 6B, 7F, 9V, 14,
18C, 19F and 10 23F conjugates (e.g. at a dose of 1,

'ﬁ%e Eé%lﬂnq/%cfn&ugb%lhass E[%%Pétgéﬁi raq%o§%cc{9vz\fve N re\?ac%c?ﬂatent below
§"ﬁﬁaé“t@fn'9w(ﬂr{°e’$/a5§a%@% and@ntpRig@ntgenieinplifofif e

fromTable 5 (e.g. at | g of saccharide per human

Elmmeétnonéffhacwﬁmmés vacci ne was made by further adding

het ﬁénlj g%l rec%rF w%ne%ﬂgya %I ﬂléﬁ%utgf%%;eas glg)ac |(S\MOPHR2Q%FﬂItratlon

¢diunou ghuiimatedhwithi BRkeM)NIE, (FS0GHR aiorddﬁé) tof re@10v§ salrgalleraglhcules

@'fclu% gcmﬁpfjgnooﬁﬁcohﬂgggd @RS St préte?rfL Bé@éc? Bh tNABFLRAt MBNMcular
WD 2007/ 07170

$h¢eH/ CEﬁQ@(ﬁ?pmg:mponents PS-PD, PS-TT, PS- PhtD PS-pneumolysin or PS-DT
conjugates are eluted first, followed by free PS, then by free PD or free DT and finally

DMAP and other salts (NaCl, glycine).
Fractions containing conjugates are detected by UVas0 o Fractions are pooled according

to their Kd, sterile filtered (0.22um) and stored at +2-8°C. The PS/Protein ratios in the

conjugate preparations were determined.

Specific activation/coupling/quenching conditions of PS S. pneumoniae-Protein
D/TT/DT/PhtD/Plyconjugates

Where “pfluid” appears in a row header, it indicates that the saccharide was sized by
microfluidisation before conjugation. Sizes of saccharides following microfluidisation are
given in table 2.

Table 1 Specific activation/coupling/guenching conditions of PS 8.
pneumoniae-Protein D/TT/DT/PhtD/Plyconjugates
Serotype 1 4 5 6A 6B 7F
pfluid pfluid pfluid
PS 2.5 2.5 7.1 5.0 5.0 5.0
conc.(mg/ml)
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9.5/9.5/9.0

9.0/9.0/9.0

9.0/9.0/9.0

9.0/.0/9.0

8.0/9.0/9.0

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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A total of 4968 infants were enrolled, 2489 in the 11
Pn-PD group and 2479 in the control group. There were

woeoon@jion7 di f f erences in the denographic PCT/EP2006/069974

characteristics or risk factors between the two
groups. 5 dinical episodes and A OM case definition
Duri ng the per protocol followup period, a total of
333 [ ' .
333 & rouﬁagaé WAL GBI ind @ge%ﬁ.‘éagé) L deldBed  Table
pr E@%ﬁ?‘%sa{cﬁ’@”ﬂ? eBient (e/melf W&a&%ﬁ'swﬁdtm’e‘thﬂR@ﬁmﬂDl test and the
PRt aterng MLIBV the \La\lv@ﬂést Nr’écfi'ﬁhlﬂ%ipmzﬁ\bl (@Hﬁ'.é’dét&%ﬂr%@ by the
I n F | and ola et al N Engl J Med 2001; "344:
4"(990 B CAG tFGtPB? at aldin Inf ect Dis 2003
37:1155-64) agai nst any epi sode of AOM and AOM caused
[ t cal serotypes, H influenzae,
R?Fﬁ%°yﬁ'§£ﬁlf'8§?§ﬁfﬁaff) Statistically significant and
cl i ni'owl frae palysevehatide edumtiaﬁrwhjyg£& Bt gt 4t @r stopedal Idays at
AWM, Al ﬁﬂg
T evg%e%e?f;}\ﬁ/wg‘neg;brnSﬁ oBt}éFﬁg%\gftEM &PD?E& \5’ Rl o= cFrlner protein
aftbpdiesgndepiirated ammvnem %ﬁtﬂ@tes‘olmd 14 aamytn@rgattolme 11
PNeUNREoGRA] ps & PIARES sl FortRY i
vacci ne was 57.6% ( E:i?se Aﬁ@érﬂﬁ%tu{arﬂgﬁf&?ﬁ#ys?&ﬁ%@ﬁdn the
supetratant Uihe eabsense mﬂyomlsgatmea%elsewprobe@m P -qarry ipthéedn/o-PS
?M nhe 11 Pn-PD vacci ne agai nst AOM caused by H.
PI uenzae (and specifically 35.3% protection
prow ded by NTHi ). This finding is of major clinical
.d.@ance gi ven the 20 |ncreased |rrportance of H.
neunnco
conj B gt 8 T Serts feRiss 1EE AnOKEES e BebITg e ELISA
whe:rmndmé ag;aurresiand\d«b tdtectibd &M -aRDodeaceemee @S 0and a-Protein
q nasopharyngeal carriage of H influenzae
?eoPGf ¥1g t he booster dose in the second year of
life. These findings are in contrast wth previous

Pgéﬁfrélt@fn' dtfes):Fi nl and where, for both 7-val ent
pneunococcal conj ug ate vaccines, an increase in AOM 25

epi so¥Eenidgmted @aqqer Profein SR D8 SRRaTatss P he copisgaie fugpg the
Qunﬂ@eﬁt@n |§te|ppThee&onﬂJn) oﬁﬁee&é’éldi%nﬁr@te@f waLddterhi@idaing size exclusion

I t t fect
GRS SORERWEEL oty U7 byl BpLi The euton
acgﬂltlnsi alldnedcspaiatng Preofred parfliercproteth amd tHeeconjugate. Free protein
, e .- 2D,
AT BB Sel i B HuRANesle = Bt Al BEY o 50
wgivl efpiased ercteidel reaepricegrotett in &b Wwps phtglngaaefqﬂgws % free carrier

post - primar : d i
0 s Bl Rl el Eork =0t LS5 ep SRy BaBr g pedgye
lepits Gaemigitin@ag). t he ef ficacy followup period.

However, although no correlation could be established

bet ween the biol ogical inpact of the vaccine and the
pabilitsri mary 1gG anti-PD i munogenicity, it is

I eas angigdutar wehViistABllibh O] Had sBET (yEFé%OQ&dsO:@Q%‘b HRITC-SEC gel

AT Tor G ks Kt B Parfdlielr dadbdrec

cont rfheutied1t 371&Vhlamtgeha§a¢tg|zat|qnn ist lgoren niduTablen déee lgemment
f%n%ﬁé?érj on against H . The effect on AOM di sease was
acconpani ed by an effect on nasopharyngeal carriage
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5 that was of simlar nmagnitude for vaccine serotype
pneunococci and H. influenzae (Figure 1), This

wo edaotizon of the nasopharyngeal carriage of HCT/EP2006/069974

i nfluenzae in the PD-conjugate vaccinees supports the
hypot hesis of a direct protective effect of the

PD- conj ugate vacci ne against H influenzae, even if

L] i i i

D B e R R G S o B form
iR 9alv8¢9i%ni ng experinent a chinchilla otitis nedia

nodel was used with serum pools from infants

'So niisrcle_d with the 11 valent fornulation of this
RUAPT'8%or with the 10 valent vaccine of Exanpl e 2

( see lamupodeniyl enjligates havealmedn poodueed, shet haveesingeseen sBovito be
Bfohents BAWESHiR ARLAd cant reduction of the

ercent age ‘ani‘mal's with otitis nedia versus the 15
SA@-E fmeharadfenislips gfdles conipgetee i s no signi fi cant

difference beteen the 10 and]1l vatems T mmome poots.
rd i I n i $i
Td%l lﬁgﬁém’@mf’“ Qucrhat) Toth vacclnes nege=a stmdar |
Tt Ie&g_l "uauce I Ull:da‘q_l.l UTl1 agal Il.bl. UI.! U1 D1A Ul ¢
qaydsed by segn typeahd g H 29 nf lswenzae |idreddibs | noged . |20
53 WO 2007/ 071707 PCIT/EPZp06/ 06997 J OO0 M @830 a N
BS4/D W 33NN mitsel.6) |Z 6.5 0| 13.28-M% fl o@-96€4) | f Deod L |N
ICS Z O2v u~ndr gi N-| a&7400 Af N NP3%- N| N1298nm (U
) ) L %%:377443(\ n88¢n J 1{-2%0 | &-2f4- -Ej% 7 10§%0~1 2353 L} N
QSGZ—PB Q 1540— 0.61 4.5% Not done 45.9% Not done
PS6B- 1069- 1.3- 4778-
PD*** 1391 0.7-0.8 1.6% <2.0% 68%-75% 5235
255- 3907-
PS7F-PD 264* 1.1-1.2 <1% <1.4% 58% 4452
258- 9073-
PS9V-PD 280* 1.3-1.5 <1% <1.3% 67%-69% 9572
232- 3430-
PS14-PD 241* 1.4 <1% <1.5% 70% 3779
1.5- 5464-
PS18C-TT" | 89-97* 2224 2.2% <4% 46%-56% 6133
PS19A-Ply* | 151 32| <1% 29%
133- 4.1%- <1.2%- 2059-
PS19F-DT 143* 14-15 5.9% <1.3% 82%-88% 2335
PS22F-
PhtD* u59-167 217 5.8 | Not done 37% | Not done
PS22F-AHPhtD*159-167 | 3.66-4.34 | <1% Not done 28-31% Not done
PS23F- 1.4- 137%- 2933-
PD*** 914-980 0.5 1.9% | 3.7%-4.9% 154% 3152

* PS size following microfluidization of the native PS

A 10 valent vaccine was made by mixing serotype 1, 4, 5, 6B, 7F, 9V, 14, 18C, 19F and
23F conjugates {e.g. atadoseof 1, 3,1, 1,1, 1,1, 3, 3, 1 ug of saccharide, respectively
per human dose). An 11 valent vaccine was made by further adding the serotype 3
conjugate from Table 5 {e.g. at 1 g of saccharide per human dose). A 13 valent vaccine
was made by further adding the serotypes 19A and 22F conjugates above (with 22F
either directly linked to PhtD, or alternatively through an ADH linker) [e.g. at a dose of 3

ng each of saccharide per human dose]. A 14 valent vaccine may be made by further
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dose.

Example 3: Evidence that inclusion of Haemphilus influenzae protein D in an
immunogenic composition of the invention can provide improved protection
against acute otitis media (AOM).

Study design.

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

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

A clinical diagnosis of AOM was based on either the visual appearance of the tympanic
membrane (i.e. redness, bulging, loss of light reflex) or the presence of middle ear fluid
effusion (as demonstrated by simple or pneumatic otoscopy or by microscopy). In
addition, at least two of the following signs or symptoms had to be present: ear pain, ear
discharge, hearing loss, fever, lethargy, irritability, anorexia, vomiting, or diarrhea. If the
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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(~U7 LF pnoiz- <QC Z W 2007/071707
PCT/ EP2006/ 069974 Exanple 4: Selection of carrier

w@emye7rof or serotype 19F ELI SA assay used 5 ACEERRDBG6/069974

i nhibition ELI SA nmethod was essentially based on an

assay proposed in 2001 by Concepcion and Frasch and

was reported by Henckaerts et al., 2006, Cinical and

Yag ¢dsiigs | nmunol ogy 13: 356-360. Briefly, purified
pneunmococcal pol ysaccharides were mxed wth

ﬁé@tﬁw éﬁ@%mfﬂu\%awg SPigheh RAHINheah tPraRk graednd 469 Kithe control

Méﬁb SKP\'éFbTM re ("BIsdfor! ditRrerldKg infthd Berjﬁbd?gﬁmgcﬁﬂré“cﬁéﬁshésrc@ risk factors

%t yer ni ght at 40C. The plates were bl ocked 10
Wﬁeﬁtﬁ%‘ﬂ"éﬁ?@ P$ovi ne serum (FBS) in PBS for 1 hour at

Cmmalemzesabwnematshda‘quoatl on. Serum sanpl es were

poI tstggcthPPdp% f@g@hgﬁg%%%})gﬁgf ﬁ@%&# of cllrrlcaWdM were
[pepisaingheit 1RePBbrosie cod 9%m2lza:con(r¢lmp and f urt her

%dléﬂsesreeéht; nﬁe Fﬂo@é&l@é teffféaég) Bt ﬁr% WA %camnwoirﬁ& -yalent

An |nterna erence cal i'brated galnst he st andar
QPiNeS B@V'SFS'YJ&%SF?& Ip [Finland (BekaeelB AL FRgl ! Mers24Q); 344: 403 - 400
SRR et alCHQ MFedt DS 206 3 Mats5L 649 aggiisti dhytdpRoB8EIFE AGMY and AOM

Gerd DSl Bu et SedhGen B bifeszra 10l g M St e

atatistichllynzignifidagGand clircdatin adlezant irdxiudijon( B 13a16&¢ of the overall AOM

@%szs%@*bh?d fiwk donievBB A 1D eRi el B ot {Pofgg $03)

I ncu or 1
Whe pvesali effiparioegainphAOMpRisodemdue tganrpbiped lpgemgococcal serotypes

E&ﬁéﬂrYe‘dh@tHéSﬂPﬁlPrwJa%mﬁ@WBQ@ﬁG% (feBleranet hyl benzi di ne
peroxi dase enzynme 20 inmmunoassay substrate kit

(Bi oRad, Hercules, CA US) in the dark at room
A@csfmnua%rraat ﬁntdﬂalgm theawrtrd}r?@tuws tisd md ?rdﬁ%dgbn bdSdd By th8
e 0 1 C, ensi s_rea e N
HerERl et SR B BB B i Pl e Brr APBFADI5 3% ¢ e

srateplicrsprowddes byad THil &bie tinding is vehejoecicicalgigniicancal given the
ﬁ@%ﬁééd%mg&‘té?ﬁcé oMy Ul B iR fds Vén @ﬁﬂajbr’ déhées%r /1‘231\31 Pﬁh% L&hbecal

ererenc serum curve,
ganjngatervecene eragindee with b Pecierion Biovided eqdingt AQ neh1 198-PD
vREh Mo REREA (BhIRFYHRE! c@még@ %SH ,M%\éabn@,ww@%e booster dose

software., The cut-off for th SA was
Pts $eaprdhyant Lo TS Mgsral Prepbiast K peV P PO ERPEoTs r
Hlﬁbﬁ@ffvh@ﬁ faﬂlﬁbtlﬁ healbntmntaumocfocewamjmdate:aicuaés an mcrease in AOM

sono Sis assa nsu t|on
EEPR O B 15 HES36 338 Blsalee Yrskoh tant R | A0 fiepre o
etdmicabreplgsedmantit i n Ronero-Steiner et al din D| agn
Lab I mmunol 2003 10 (6): ppl 019- 1024. This protocol
was used to test the OPA activity of the serotypes in
Arieear sprelaiangPetyean rrotegipnprgaingt A0M gPispdes Feuigatieand 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 ACM 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 I1gG anti-PD immunogenicity, it is reasonable
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55 WD 2007/ 071707 PCT/ EP2006/ 069974 In studies
11Pn- PD&D - 001 and 11Pn-PD&Di - 007, three 11-val ent
wo 2ociomeot or mul ati ons (Tabl e 4) were incl udedPCTERPIWE69974
3pg of the 19F pol ysacchari de was conjugated to
di phtheria toxoid (19F-DT) instead of 1 pg
pol ysacchari de conjugated to protein D (19F- PD).

i i anet er ar t.he.st.udi Pn- 1.
AL BT REATAT b e hS) S5octhel R Hpmoncas
SteeliisebastconBibatad to7a laegepsetant indheyindugtion ofdhe pietectiarcagainst Hi.
anti body responses and OPA activity agai nst serotype
19F one nmonth follow ng primary vaccination with _
Thesiech orAGM figears| wasi asReMedniedsHodihetfast PaBREOPBaRAgRab carriage

hespRcdfismebymaditudal factPe SBRWpe AREuntdcbSadi i BAdY zae (Figure

Thane. oA GlhD A BEBPNBE orEanal b Farer3ae oo conuaate
wcaineesp slippees dha hypkehdsiso st ar direcapmitattite effect Tdfethe PD-conjugate

. , v | |
FRERDABARHEE MLl i e 8 Yleld il {dpeiop to e
iR 19§t imprune sespdeses s teaswed by EWS§her seropositivity
rates (opsonophagocytic titers ? 1:8) and OPA GMIs

one nonth follow ng primary vaccination (Table 9%9.
b?efOPﬁYHﬁ!%e@Pf"@?”‘%‘g V %l'@‘ﬁ?“tﬁl medip }5‘81’?)_%6 SRS Wik SeHBSeals from
inpEgotsi immunisad with gBe i yaegbleynulationcafithis eyargple pgwith the 10 valent
ettinb @fl Eesmple i2ajseedissi Tgblef 1 aad 21 and lmetrinentsf thereahddr)dBeth pools
Abil.dzesl sighitiand Ridublion! 1tRBIb&térmage ¢fTabith@s With oti@dmeEallversus the
é‘%-itﬂﬁﬁﬁ@é&lﬁm‘ M%g%;"ils %ta%nﬁéér?c Jiﬁ;%]'rér%\ﬁ" d%%eg n\J;Me d ah@1TRalent

oster oig'ﬁl_dréﬁ%ﬁ er revi ou

WTEIMING Hog Fﬂt'ﬁ’g@?t d otfz: 8?&%‘?%%‘3 eg!a g?qlar potential to induce
poiesERAGRIpat Aigs medigsagied by Som pesbe Hdpiuenzqeqa this model.
br eakt hrough cases reported after the introduction of
Prevnar(r) in the US, the inproved opsonophagocytic
activity agai nst serotype 19F when conjugated to the
DT carrier protein nmay be an advantage for the

candi date vaccine. Table 13 provides ELISA and OPA
data for the 19F- DT conjugate with respect to the
cross-reactive serotype 19A. It was found that 19F-DT
i nduces | ow but significant OPA 30 activity agai nst
19A. 56 WD 2007/071707 PCT/ EP2006/ 069974 Tabl e4
Pneunococcal conjugate vaccine formul ations used in
clinical studies. Formulation Pneunococcal serotype
g/carrier protein AI3+ 1 3 45 6B 7F 9V 14 18C 19F
23F ng 11Pn-PD 1/PD 1/PD 1/PD 11PD 1/PD 1/PD 1/ PD
1/PD 1/PD 1/ PD 11PD <0. 8

53



VB61783

19F-DT Form 1 3/PD 3/PD 31PD 31PD 10/ DT 3/PD 3/ PD 3/ PD

3/PD 31DT 5/DT s O 35 19F-DT Form 2 3/PD 2/ PD 2/ PD
w@2@Dos7DmT 3/ PD 2/ PD 2/ PD 2/ PD 31DT 5/ DT 50. 35PCT/BP20D7069974

Form 3 3/PD 3/PD 3/PD 3/PD 3/PD 3/PD 3/PD 3/PD 3/ PD

31DT 3/PD = 0.5 Table 5 Specific

activationl coupl i ng/ quenching conditions of PS 5

S. pneunoni ae- Protein D/ TT/ DTconi ugates Serotype 1 3 4

5 6B 7F Native fluid Native Native Native Native PS

o7 FP—5513 eonc. m/m PS dissol uti on NaCl
V@e@ﬂ sg\laCIegM;]aCI 2M 150mM PD 5.0 5.0 5.0
50 | conc. /M| Initial PS/PD 1/0.7 1/1 1/1
I Rari I'w CDAP conc. 0.75 0.75 0.75 0.75
51 6™/ By (PH|spHBFEpH, =pHg 9.0/9.0/9.0
9]0 8.8/8./8/9.0/910/9.0/9.0 9.5/9.5/9.0
91a_ Cogﬂpli g tifme 60 mns 60 mns 45 mns 40
m NS |60 #ni [ng™ 2Serpt ype 9V 14 18C 19F 23F
filve Natifve¢ Natli ve Native PS 1.75 2.5 1.75
Jtanc, m/iml _(PS|dl ssolution Nad 2M NaCl 2M
F‘JE_&EMCIN IMRPD|Bl 0 5.0 5.0 5.0 5.0 conc. (m
t{dl | PS/P [10. 75 1/0.75 1/1.2 1/1 1/1 Ratio
AR cancls Q. 15,0.4p 0.75 0.75 0.75 (ny/ ng PS)
e|=p® 875/(8/%79./%9[ 9.0/9.0/9.0 9.0/9.0/9.0
_=gite! Q. 5/9.{549. 0. upling tine 60 mins 60 mns
[ BO M ng. g0 |Hhnse| 57 WO 2007/ 071707
PRI06/|069974 | T4bl ¢ b Specific
' HofRteoupHHAglguenehi ng condi ti ons of PS
: wﬁ\ﬁﬂ’ ni-gerPr at gi (| [Econi ugates for the 11
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5 Serotype 1 3 45 6B 7F fluid pfluid fluid fluid
fluid Native PS 4 2.0 2.5 7.5 10 3.0 conc. m/m PS

waik®sorrvi on NaC 2M Nad 2M NaC 2M Nadl 2M Ne@/ERI06/069974

NaCl 2M PD 10.0 5.0 5.0 5.0 20 (DT) 5.0 conc. m/m

NaCl 2M NaCl 2MInitial PODYPS 1.2/1 1/1 1/1 1/1 1.5/1

1/1 Ratio ww CDAP conc. 1.50 0.75 1.5 2 1.5 0.75

(ng/mg PS Ha= H,= H 9.0/9.0/9.0 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 Coupllng
Exampigd: ni ns 60 nins 60 nins 60 nins 60 nins 60 nins
Selectignef carrierprateid fooseratypeMaEi ve Native fluid fluid
ELIBAGssRHSsdéd 75 2.5 5.0 9.0 10 conc. m/m PS

di ssofhgtd26riniiitidn NS Natathcd Madsadsser2ibiyNsdskd 3MahlaebayZvbposed in

P oo RePEL e ehsdh ducyde et by 3pp6eglls 564 oy cinica
pidolVesanePBRenolagy (14 I0F-IBOABriefyn purifed 7@nedmpoctalbpdlysaccharides
Qerz%lxédmr{meﬁgktehamm@n sE"ugh Qélﬁmﬁ/a%d Qashr 9%090@6 RIUQC M )c()lsorpTM
{Rossldg oDk bigh Birding n@crewrerrp'ﬁ@s @Mermgh%at 41°§b Tae P'a§§é'¢‘?ff3 ibtocked
Rt 1008 tdteooing I@bﬂuﬁ'g(FESFmQ*BEﬂ@r ¢ ®BEH dtir€dhs tePhpeluré Yith agitation.
%ﬁ%ﬁg&%'ﬁgswgr%og tet D%é%”é gates 1 o% l%ls ﬁé L celi-wal
ud{esel o oPtNe 5168 t FY&
pdlysatchahidd i($&) MHat 12/ @g/Mat ofv pngairloabatalPfolidsabcliarife 2f ebotype 22F
?\}'TI?)C? Qnd ﬁ:ﬁhé@%%&@é ?hje7rq ch3 g/ pl'%PgSOQI% Qr@ ggrrdfe bGRUC An Thternal
reference calibrated against the standard serum 89-SF using the serotype-specific 1gG
concentrations in 89-SF was treated in the same way and included on every plate. After
washing, the bound antibodies were detected using peroxidase-conjugated anti-human
IgG monoclonal antibody (Stratech Scientific Ltd., Soham, UK) diluted in 10% FBS (in
PBS), and incubated for 1 hour at room temperature with agitation. The color was
developed using ready-to-use single component tetramethylbenzidine peroxidase enzyme
immunoassay substrate kit (BioRad, Hercules, CA, US) in the dark at room temperature.
The reaction was stopped with H2S04 0.18 M, and the optical density was read at 450
nm. Serotype-specific 1gG concentrations (in pg/mL) in the samples were calculated by
referencing optical density points within defined limits to the internal reference serum
curve, which was modelized by a 4-parameter logistic log equation calculated with
SoftMax Pro™ (Molecular Devices, Sunnyvale, CA) software. The cut-off for the ELISA
was 0.05 pg/mL IgG for all serotypes taking into account the limit of detection and the limit

of quantification.

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

assay as set out in Romero-Steiner et a/ 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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PS di ssolution NaC Nad 2M W WA Nad 2M Nad 2M
150 MM PD 5.0 5.0 5.0 5.0 5 10 conc. (m/m Initial

weoRPs7007/1 1/1 1 1/1 1/1 1.2/1 Ratio w w CDAPI/EP2V06/069974

0.75 0.75 0.75 0.75 0.75 0.75 (My/ My PS Ha= Hc= H
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 9.5./9.5/9 Coupling tinme 60 mns 60 m ns

qﬁg%urgi 21%% UI g %nﬁluﬂgn %}&@' Bé]{dftﬁ%g g‘t‘y‘@ Py?ﬁ%%e 3‘%%9@“0”3

8. able54)0we.1_re7iEicl@de(clI inowlicto 38g of dinec 19ﬁgqusaccp®d¢| waocanjugated to

Mrﬁ%eerfar'\]’ﬂol Est%%b%f FN"I’;QECC%D Jgitbqnj%%ed%‘ det(ﬁﬁ D (19F-
PRl tpawuaaa'pp.p@ranftez;s o1 the Hudies 371 P05 17 AcBRADNIOT and 11 P

PDRDEIOY drSSdiFadded il YbMs S;@/ARdaeébbectQ/e .0.75 0.75 1.5

075 0.75 (nmy/my PS) pHa=pHc pHq 9.5/9.5/9.0

9.519.5/9.0 9.0/9.0/9.0 9.0/9.0/9.0 9.0/9.0/9.0
Antispreuniogoqgal angepstyirerpopsaseand @R Frdviymoainplssertynei 195 ong gnonth

f3il6Wingl BiindFy REccHRtidH With thdsdd F-BT RemGRIMRGRe SownURITEEIES and 9
with 19F antibody concentration >_ 0.20 g/nL and 19F

ZRe5Y Geonetric nmean anti body concentrations (GMVCs
5 wth 95%C|; pg/rrL) one month follow ng | pg 19F-PD,

7RSO sl oar B (A Bt SochRoriils. Bl W¥antager of sublects

reaFmncAbe, i 2 IewmL Z'HP‘S"E@I tgfore @nd after 439¢atent Paip @olydaacharde booster
{Nghgtoh. N 0. 20 gl nL GVC (pgl nl) (95%C|) (95% Cl)

95% Cl) 95% Cl) 59 WD 2007/071707 PCT/ EP2006/ 069974

he ersoppphpgecytigactivily was gipwiglg bs cieariydmerovgy fgr antibodies induced

with 6Fest. A2F-019 FotuldiOns 2as3 HedhordiratelO foy Dhigher rsefoposithitd rates
(%p'so%o%hasg%c;tic_titers 2 1:8) and OPA GMTs one month following primary vaccination
(Table 9). One month after 23-valent plain polysaccharide booster vaccination,
opsonophagocytic activity of 19F antibodies remained significantly better for children
primed with 19F-DT formulations (Table 11).

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

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

activity against 19A.
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96. 2-100 2.45-3.38 19F- DT Form 2r

91.5-98.5 (2.01-2.94) 19F- DT Form 3r
W®@2000/071(786. 3- 99.5) 2.58-5.30 Prevnar

150 96.0 2.43 -
50 96.
148 98. 6PC1/8B204d/069974

97.6 2.91 (95.2-99.8) (2.60-3.41) (87.1-99.9)

(2.15- 3. 94)

r The conposition of the different

formul ations is provided in table 4. Table 9

Perc
19F
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BHAIGdoR

nmont
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with | pg 19F- PBUdG‘pg 19F 5 DT or Prevnar (2pg
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QBnPD_16/.|8URD/|7 1/Az §0OP2)| 158. [1+A0Y 1D $3/P2-|9€PD5[ 1/PD | 1/PD | 1/PD | <038
1a-8T Fbr234. #PD [LIPD DBPEQrayrDl| wOoLBZP® S . 360 A688°D2| 3/PD | 3/DT | 50T | <035
BODTRBS. 4 JEROP 286 330D ) 3PDIYFIT] Bew m2ep |1739 P2r0l | 308.|B/DT | <035
19F-DT Form(384]. R0 B 3/FD ( 388.|3r2g73"®) | 3/90-{ BFD Ho¥A B8P3 | 30T (4D | =05
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(37 2. 2) . n (I)’Srcte Al c te
fornulatlon5|§—'%25'§.pu 0

Percentage of subjects mnfh 19F a f|hndv concentration
Z Bergfpgl .  ahd 19F ahti Qody4GMs ( g/ m_) BBi or| tofF
and one nont iNati@ | owiuhgd 23- Nifiveral emédtivpl ai Native Native
pol'ys@cchafi dg pooster, i nfchijdqgreh pfenmed wstsh 1jpg 59
19F- I? 3pg 19F-Df or Prevnar (2pg 19F- (:Rl\/p (Tort al
SORBINIM) 1 b _ppeni {062 228 FL-SA-Pri-or—t-o—booster
Pactisseltaron MCInohNaCHMt| 28Rial ntWHs HoBSH gM | NaCl2m
Primary groupbmMe| 0. 20 gliml GMC [(pglm) [N % > 0. 20
gl MlpVC (pgl B9 (95%0C |95%dC )| (9586 CI| (8%% O 140
R e ,,9”77. 1 0.67 67 94._C 11.50 | (65. 6-86. 3)
9‘&'“@' mfgblz) é’é r6-17, 03 19 DT Form 1768, 4
Ratio (w/wL
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 60 mins | 45 mins | 40 mins | 60 mins | 60 mins
Serotype 9V 14 18C 19F 23F
Native Native Native Native Native
PS 1.75 25 1.75 4.0 2.5
conc.(mg/mi)
PS dissolution | NaCl2M | NaCl 2M WFI NaCl 2M | NaCl 2M
PD 5.0 5.0 5.0 5.0 5.0
conc.(mg/ml)
Initial PS/PD 1/0.75 1/0.75 1/1.2 1/1 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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' The conposition of the different fornulations is
provided in Tabled4. Table 11 Percentage of subjects
with 19F OPA titer
and one nonth followi ng 23-val ent plain polysaccharide
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_bm%m@PSDn children prinmed with | Vg 19F-PD_ 3pg
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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 pfluid
PS 1.5 2.0 2 7.5 5.5 5.0

58



91.8-100 2.8.4.3 78.1-99.9 192.6-726.2 19F-DT Form 2r
70 98.6 3.80 29 96.6 249.1

W@200209@00 (144.7-428.7)

(92.3-100) (2.9-4.9)

Prevnar 69 97.1 2. 56PGIERHNS069974

528.7 89.9-99.6 (2.0-3.3) (83.3-99.9) (319.4-875.2)
FThe conposition of the different fornulations is
prOV|ded in Tabled4. 10 Table 13 Percentage of subjects

an ot )
ert+atd

Nng- ")

L’)n

/™

FWLII antbo
1698C-4Rg

uy’ €6
s| GMIs

ainst
~

LLESEI

19A pn

PLINMDCOCC

T

i one

mt h

A& digsalukign
19F- DT or

pr iNa@i y
RI5@ ViR

Wt RMa
(2pg 19

F-

ti OMFIW 1

CR'VD

h WFpg
Tot al

194G 2By

cohort)

3pgl 2M
11

Pn-PR&D 1 -
0. 20H§

s

01542k
GN% (pc

/f"l

EL%QA as

m)° N

Pn jh

%z'
AL 29 Q
~J —_\J. J

OP4
18

o

0 0Q 52
U O A

ou N
(95% &1 (

+——5-

(W.\.
0506

1itial RP/BS ( §

2IRabd (W18) 4

LD, 1

0.11 59

1) (12. 1

27.1 1

- 18.15) 4.
2.

4 (1

01

/. 5-43. 8

8.8 | 19¥1 DT

) 0.08-

Fdeatd
D. 16

16pAP48na3
( 8‘n§]/m§(a’89)

7.%720.

3)oPsev
(0. 08-0Q.

12 (0. 4-

naip 755

11.3) |(

_L8.(§Z_-,-5§). 1

3.

0 6%53.
51/6) r T

3 4.5

ne

Ry

3y

Ibr'

IJ'i)l

t1 O

=B%Ep'rfﬂ'il (10

TTOOT ©

Souplifg tixen

: é)/{%,@}gb

68ypias |

ERTES

JUTT U1 X1

n&hnigs j n%ﬂlﬂlﬁl |

-0

iOcmins

8§50
pofe mins

96

f iélﬁ e

anpPd

PP axins

on the

i mmunogeni cty of pneunDcoccm

11-val ent

To optimz

pokyeapehal

I degyconj

{ tﬁﬁmre

”

U

ugaies

Sﬁ%ﬁ%e'

rl

IO

yigthes

Ja

pIICUIIULaULaLa
for
veRie{ma@mi
10 G oups

Pat ed|an

Al vVal ol

50 1-
h a no
bf 5 el de

[

es—i n

val p
vel adju
erl y Rhe

ol y§aech
vant Adj
5Us nonk

g u
,yHﬁBH

s ngmhke
tg?luigl

yS SsF

|~ Wfluid

IO\

ari 8@ (P

uvant C +

eys (14

S) thj u
see be
to 28

gat 82
oW,

yeadissortish
days 0 and

W@ﬂﬁsz
28 with

MHCGE efh
500 pl

I N{yFamu
pf eithe

S QNHoRDIY
F 11-val

N 2/t
ent PS

NaCl 2M

f@ﬂn%%mﬁﬂ%

conposed o

adsot
dm
ns, the

{f the 1

In "
EU UITL U

ed'Wth

11-val ent
b fol |l ow

315 p

Adj

U

ng conj

PS com

ugat es
Lgates P

Or—ti=va
harhRAc
were eac
S1- PD,

sn/P'd

£

PaitiaFddrrier 1

PS19F- PD
5 dose

i~ PDy/1PSh-

PDp/1 PS
PS23F-

Df

F-Piy P
DT and P

59\t 9D,
S6B- DT.

The vacc

PS1fls/1 PD
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Table 8

Percentage of subjects with 19F antibody concentration > 0.20 ng/mL

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

Group

11Pn-PD&DI-001 (22F-ELISA)

11Pn-PD&DI-007 (22F-ELISA)

% 2 0.20 pgimL
(95% Cl)

GMC (pgimL)

(95% CI)

N % =0.

(95% Cl)

20 ug/mL

GMC (pgimL)

(95% Cl)
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I The composition of the different formulations is provided in Tabled4.

Table 11 Percentage of subjects with 19F OPA titer > 1:8 and 19F OPA GMTs
prior to and one month following 23-valent plain polysaccharide
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PELIFPSIBF and ok, |Antieps ELI SA | o kel 5 sl oo
Gased T SErm col i g ed jat dgy 427 &Rhe antghg PSIPF 3509
response, shown agramyexanps@sén Fi gure @,.2-9@S | (133.2-1089.5)

Sthé R@Sitkdn @RGSR Brmlidions FhrévRledd . 4- val ent dPl'y
conj ugates conpared to mce immunized with the plain

PS. The

same i nprovenent was observed for the

hatle 1S3, Peprentage of 3EbjectS witheandibody cénizentrations > 82 pg/mL,

shown) .
Exanp

4©FF3> 1 ang GMOYE VIS aBansEFFO®LO®30Fd one month
| e 7 follawing 11Rn=RR & Pravnpnbegaterdn childrep primgdivdth 1pg

Triad Profl@FRDp3etIRpT a8 Peevnar (3pg 1 8F-6 RM(Fatak cahert)

ennance trn

I ITOTTogent cf Ty Of 11PspoéBioo N young Bat b7/ T

m ce G oup

of 40 2ireEmeA &sdpal b/ ¢ i ce (4- weoksas@l d)

\Reii 2y gravprunf zed |9 ot pgikaLy[s GﬂC(p%l)angZS witte 50| pl oMt
ei ther 4-vial ent| pl%% @) PS on9#<hal ent Pht [35% 06| ugat (@ Cl)
nmoxed witeth Adj uvaht C 210 Bot H0/acc) ne 285.6
i qqg\l\pre(QN'ﬂﬁ%oq d (B 1 n% ( uéﬂﬁyoe) £(135.5-481.9
1
SECTAMT de U)%fz eaﬁM ) ng Eﬁz}%%ﬂ ol 19 ersd ggg Pﬁggmz
, | ect ed(g 106{5’% 4%@949‘L ant'i - P 32’2 géeSDLﬁuw
PN as @Xxanpl gz4 nm FI gUR@s 4, Wa§y strorgggy enhanggd
in mce g} ven |4-psmloent Pht@d-xpnj ugat €s gorgpar ed (3104-875.2)

NhEBmosIIaA IR heZdererMorllatibria B prpddad i Tagsd. The
I mprovenent was observed for the anti -P88 12F and 19F

145 hsPogs

mrunogenl

okl

AYq!

o"i‘lzaﬁ,

'8

conj ugat e?ouo%ﬁﬁ‘é B}uﬂh%a
Prevnar (2pg 19F-CRM) (Total cohort)

15 sane

LRAE e

19F DT or

11Pn-PD&DI-001
22F-ELISA assay OPA assay
Group N % 2 0.20 ug/mL | GMC (ugimL) N %218 GMT
(95% CI) (95% CI) (95% Cl) (95% Cl
11Pn-PD 45 28.9 0.09 52 7.7 5.2
(16.4443) | (0.07-0.11) (2.1-18.5) (4.0-8.8)
19F-DT Form 2 51 2.4 0.11 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 33 4.6
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 Table4
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PS1- PD, PS3-PD, PS4-PD, PS5-PD, PS6B-PD, PS7F-PD,

PS9V- PD, PS14-PD, PS18C-TT, PS19F-DT and PS23F- PD
Esampled! Adjlvantiexperimeéritsan prdcliniealanbdei8c mhpact on the
hmundgedicey 8epnduibeoddal 11haiIdnt-por %ﬁ&ch‘éﬁﬂ@'dﬂﬁjugates in

bRV RHds3 rﬁ@ﬁk?g]ed in addition 1 pg of
PS19A-dPly and PS22F-Pht D conjugates (see Table 1 and

comment on 13 val ent vacci ne dlscussed under Table 2

ﬁ‘ﬁ%‘pﬂglzg tr‘] e(r:etslens%oach&a oegon%%;gie) n mo 5??%%{)%%@%% alr? (a'me4elderly

Pﬁ‘pé‘?l‘ﬂ% |95mtj\atﬁ’6&“3 bY?éer% pPLéfsaC\‘RJé%”dadﬁé finygate vaccine with a
@Q)/ﬁh%iltd/éht)/kﬂélvaﬂfrﬁgﬁwbglo‘@ and 3 PhtD was used to
conjugate PS 22F, in Goups 4 and 5 a PhtD _E fusion
GEdugs cemst reierly VRhEsUst nsmkde QR4 Q54Q@7)/eé/@%ld913ﬁélre nﬂmumzed
ﬂerrHE’sc@laﬂhgl(\M’yaaﬁ o%?QJOuQr%t %j letﬂ ﬁgpplﬂt eeﬁth@r P%Q%%q ugates
b e P PR PSR b P ASVTEg

The ELI SA 1 gG response generat ed to the other PS was
Imelettu veagine fofudations. e 41-valeg /L3 Ppryugatas WIE-eRplh Pomposed of the
fatlowing soréugatbswP$ PD, PB2-PDG PSR tP ISP UBATIFRPRABSOWSD, PS14-
PO PEH L POPS 19BIFD, PROYNDIT Y PEERITC Tihe vatdhe(RéBWalH BRiose of
Sf-l{ﬁ(p &E)élr'ﬁacse Bhfﬁe vQE@rHéq5 ug%Pg&ﬂesab&%;éeger hﬂg@h rdﬁée &Et&ﬁ efor 6B
60 cBrfpoEs At Tobl o Blovs, Eralpele D s gl was made
ArceringHe the falloyinadrf?AR BliopeRs SPYiPns sizet saredands atSgng/mi, PD at 5
ngiminegdnitiali PR/FSh rajibdofCh-281 arviCBAP( persentration | gfP.Faveg/gig PS,
Bia2pAc26H79.0/8 VDT afd tdREQDNOGT Min O d C57 Bl ack mice
ELISAG?(IJPlGR(lJPZG?(lJPSG?(lJP4G?(1JP5GR(1JP6

A@X@éé}’@%@%\%{%ﬁl ob %ér/PD pﬁ%@agg sbé té’%@g%% éégé Yollected at
#“?fﬂ?%r%"é' qﬁﬁ?cﬁsé”ejﬁrﬂ‘eﬁﬁ”% bX “@ 6’HT peripheral
pgodealy colestedgh G2 0. 1 fag/ 50p1 0.1 Jg/50pl 0.1

pg/ 50Nl Ad' C Ad' CAdj CAd CAdj CAd C 1 average
A&odfhg?® 26 2dbutd shawBhhele? bEBw]l AdpBantPCobigiifi@viey agproved the
fhnoderfidty Sof 2l -Gateft PS 3éhjdgarss véPQR! conjugates with AIPO4 in elderly
monkeys. The novel adjuvant enhanced the 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)

PS§1 PS3 PS4 P$§ PSéB PS7F PSav PS14 PS18C PS19F PS23F

11-valent | Pre-immune <B 5 <8 5 <8 16 <8 <8 <8 <8 <8
AIPO4
day 14 post il 8 181 64 49 €4 4096 42 37 169 84 <B4

11 valent | Pre-immune 5 ] <8 5 8 37 <B <8 <8 <8 <8
Ad)-C
day 14 post || 778 1351 891 676 6208 16384 111 161 7132 2048 <64
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4 average 60.9 67.1 51.4 47.4 45.5 41.1 Pool 5
average 1.34 3.81 3.06 2.75 1.26 1.23 Pool 6B average

wa@20b1/0702 5.88 1.58 2.31 5.64 Pool 7F aver ageCDEB®06/069974

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 20.1 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 GVC
0.06 0.09 0.25 0.08 0.23 0.19 65 WO 2007/071707

PC&EP@% 69974 1C 0.04-0.1 0.05-0.14 0.15-0.41
) P8%14-0.38 0.09-0.3 Usero 33% 47% 83% 53%

?190/ 6,739 Qi&F eV g]R 5.81 fsctilgsaio %‘%w 5113 2:92. | h 051@5 %?HS
vdr C s} e
% NIRRT

a’ﬁmﬁﬁ 82 ¢&ll5 apotst qy%ﬁ@ BEPEC frlle gt the
1§33 Fﬁ) were i muni zed | M at days 0, 14 and 28
with 50 of either 11-valent PS con{ugates or
Bretlya ey 2 pyicrabish Riggaaes!ls aeinqubagndiin ey turgplatss gafedvitt angigen.
{Bligentsaecifiy lastiecelis fopa BiRody/aptegen spate ki dntecipddy
e pBaY 1HMmupe-enaygatiepiepedurepad gnuragiated af memery Bieplls.
Inghé¢ prasengstedyn Polysic emriddd3hy Pien BSS-t6Bat AU PDatePBHr®RDLo
EDEBrdt Y esgeciive miktorl B ¥ts. Ridsulfs adedexpidssePad 8 Fequbney of PS specific
Bé%% ﬁD&lﬁthSZﬁEﬁ&Qfﬁe%J BREkg. 1 and comment on 11

val ent vaccine di scussed under Tabl e 2). The 13-val ent

Y&E scf\ud’] & hgxgsr t'l11ﬂutI 19&]1'1\%]1'[ (r)nnaty §| to arhewate the known problem of PS3
boostability (see 5th International Symposium on Pneumococci and Pneumococcal
Diseases, April 2-6 2006, Alice Springs, Central Australia.

Specificities of immune responses against a serotype 3 pneumococcal conjugate.
Schuerman L, Prymula R, Poolman J. Abstract book p 245, PO10.06).

Example 6, Effectiveness of detoxified Pneumolysin (dPly) as a protein carrier to
enhance the immunogenicity of PS 19F in young Balb/c mice

Groups of 40 female Balb/c mice (4-weeks old) were immunized IM at days 0, 14 and 28
with 50 pl of either 4-valent plain PS or 4-valent dPly-conjugated PS, both admixed with
Adjuvant C.

Both vaccine formulations were composed of 0.1 pg (quantity of saccharide) of each of
the following PS: PS8, PS12F, PS19F and PS22F.

Anti-PS ELISA 1gG levels were dosed in sera collected at day 42,

The anti-PS19F response, shown as an example in Figure 3, was strongly enhanced in
mice given 4-valent dPly conjugates compared to mice immunized with the plain PS. The
same improvement was observed for the anti-PS8, 12F and 22F I1gG responses (data not
shown).
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addition 0.1 pg of PS19A-dPiy and PS22F- Pht D
conjugates (see Table 1 and comment on 13 val ent

wo ameimeodi scussed under Table 2 [using PCT/EP2006/069974

directly-conjugated 22F]). In group 2 15 and 4 the

pneunol ysin carrier was detoxified with GBS

treatnent, in group 3 and 5 it was done with

formal dehyde. In groups 2 and 3 PhtD was used to
conjugate PS 22F, in Goups 4 and 5 a PhtD _E fusion

(the construct VP147 from WO 03/054007) was used. In
group 6 19A was conjugated to di phtheria toxoid and
Bxdmpie M) EHeetiveness AR Pnelinbd8dtcan HistidineEtdiae\Pldiéin! B \(PhD gez) as a

anegﬁﬁﬁ td Entiandh Wethhury aa.cﬁpu ﬁ§5ﬁg ﬁ%ﬂgk@% mi

he ELI SA 1gG response gen rated to t
measured | n Pool ed sera. 19A-dPly and 22F-PhtD
GERYPR P&i%ﬁege eBalHe migerd “fskw%we EBmpRiER M tftays Ael4 and 28

Vit B bbafiegher 4naient slaiovinS phirualen) ditie-conugatadniS Bekoddmixed with
Adjcean(Tabl e 16). The i nmune response induced agai nst
B&A vatdiey foltRuliiths ke E&ﬁ!@sb&’ of ¥.11 FPRGaHE 6frba6%rfaﬁdé5'df%ﬁch of

HwEGF ||$§§é: Bée ﬁé’lbﬁ“ﬁ@%d ¢pared to thoig ' i zed

7 b 857'%8@3&%@( 2.0 190
| s, @t S%‘gu @@%ﬁ% Ei!'l‘ SAam@EJpplf isRgue 4 vERaUPengy eranoed in
ZhiceREePr 45aBRAMD onjtgajesi dovnphied to Micelifivubiked witld thediRiiy PS. The
d:vie iHiprove @A vaH obsdDéd BPthe airssf oziald EFIgGTrespihses (data not
dRANPT  22F- Pht D 22F- Pht D 22F- Pht D- E 22F- Pht D- E 22F- PD
0.1 pg/50pl 0.1 pg/50pl 0.1 pg/50pl 0.1 pg/50p| 0. 1

/50p1 0. 1 pg/50pL Ad' C Adj d. C
BariolR i, oty 16 oighf G losuBl foios 16 - ee HiePs Gponigates
th'OU‘E/WﬂmYaP@??'EPE%W 069974 Pool 3 average 21.85
10.38 12.53 8.83 8.73 14.98 Pool 4 average 147.4
&blph ofl 3t old CBTBOmiLE 3>8D-Adeks Did) Reed intm@wt ageat Aays38, 14 and 28

wih 88 L& &ffel $1 9§eﬂt83§)gor&§§a% orH@Q)aleﬁBPQ‘é%Fy@gégles}::b%gw admixed

gngdé"%' C%seég) g}pw 05 Pool 7F average

14 Pool
he 11—va|ent vaccine formulation ' was composed of 0.1 ug saccharide of each of the

following conjugates: PS1-PD, PS3-PD, PS4-PD, PS5-PD, PS6B-PD, PS7F-PD, PS9V-
PD, PS14-PD, PS18C-TT, PS19F-DT and PS23F-PD (see Table 1 and comment on 11
valent vaccine discussed under Table 2). The 13-valent vaccine formulation contained in
addition 0.1 pg of PS19A-dPly and PS22F-PhtD conjugates (see Table 1 and comment on
13 valent vaccine discussed under Table 2 [using directly-conjugated 22F]). In group 2
and 4 the pneumolysin carrier was detoxified with GMBS treatment, in group 3 and 5 it
was done with formaldehyde. In groups 2 and 3 PhtD was used to conjugate PS 22F, in
Groups 4 and 5 a PhtD_E fusion (the construct VP147 from WO 03/054007) was used. In
group 6 19A was conjugated to diphtheria toxoid and 22F to protein D.

Anti-PS19A and 22F ELISA IgG levels were dosed in individual sera collected at day 42.
The ELISA IgG response generated to the other PS was measured in pooled sera.
19A-dPly and 22F-PhtD administered within the 13-valent conjugate vaccine formulation
were shown immunogenic in old C57Bl mice (Table 15). The immune response induced
against the other PS was not negatively impacted in mice given the 13-valent formulation
compared to those immunized with the 11-valent formulation.

Table 15, PS immunogenicity in old C57BI mice (post-lll IgG levels)
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average 90. 69 165 45 98.20 93.45 54.12 73.05 68 WO
2007/ 071707 PCT/ EP2006/ 069974 Pool 14 average 71.19
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@roups of 30 yaing Palple ice 44-weeksorigiqnene GemypzeddMsat gy 0,764 #nd 28
Wit 538 4| 6f dithe61 %SaldntA2S] ¢orugates or 13-valent PS conjugates, both admixed
with Adjuvant C (see below).

The 11-valent vaccine formulation was composed of 0.1 pg saccharide of each of the
following conjugates: PS1-PD, PS3-PD, PS4-PD, PS5-PD, PS6B-PD, PS7F-PD, PS9V-
PD, PS14-PD, PS18C-TT, PS19F-DT and PS23F-PD (see Table 1 and comment on 11
valent vaccine discussed under Table 2). The 13-valent vaccine formulation contained in
addition 0.1 ug of PS19A-dPly and PS22F-PhtD conjugates (see Table 1 and comment on
13 valent vaccine discussed under Table 2 [using directly-conjugated 22F]). In group 2
and 4 the pneumolysin carrier was detoxified with GMBS treatment, in group 3 and 5 it
was done with formaldehyde. In groups 2 and 3 PhtD was used to conjugate PS 22F, in
Groups 4 and 5 a PhtD_E fusion (the construct VP147 from WO 03/054007) was used. In
group 6 19A was conjugated to diphtheria toxoid and 22F to protein D.

Anti-PS18A and 22F ELISA IgG levels were dosed in individual sera collected at day 42.
The ELISA IgG response generated to the other PS was measured in pooled sera.
19A-dPly and 22F-PhtD administered within the 13-valent conjugate vaccine formulation
were shown immunogenic in young Balb/c mice (Table 18). The immune response
induced against the other PS was not negatively impacted in mice given the 13-valent
formulation compared to those immunized with the 11-valent formulation.

Table 16, PS immunogenicity in young Balb/c mice (post-lll 1gG levels)
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BalbC mice
ELISA GROUP 1 GROUP 2 GROUP 3 GROUP 4 GROUP 5 GROUP 6
11V 11V 1V 11V 11V 1MV
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0.1pg/S0p! | 0.1ug/50pl | 0.1pg/50p! 0.1pg/50ul 0.1ug/50ul | 0.1pg/50pl
AdjC Adj C Ad C AdjC Adi C Ad| C
1 average 13170 | 10120 | 83.00 82.40 67.90 85.50
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1d 710 ®Re9vPL| 507%00 |25 42%10¢ WPL 5074260 10 4 4B 3.94
FE Al unf® um Sum m ¢

/

L

0 BAST

355 FF Al Umi niu ontent Sum - 295
N1 ED

cont oot A0 _\A ’)nn;/ N7 _D [/ 2NNA QQ7A
comTCeTit VU I v Z20UT7 191 T <17 mZOYOUT o0 IITT
average 301 30.7 26.5 214 23.4 28.3
Pool
14  average 28.78 27.67 26.23 21.54 24.34 13.73
Pool
18C  average 53.4 52.37 46.5 57.8 47.8 75.8
Pool
19F  average 186.6 157.7 169.3 178.9 181.9 2232
Pool
23F  average 4.98 39 5.11 0.57 313 4.57
Pool
19A GMC 0.4 328 25.1 21.6 18.9 23.5
Ic 0.2-0.6 26.4-40.7 | 20.6-30.6 17.5-28.7 15.1-23.5 19.5-28.5
%Sero 93% 100% 100% 100% 100% 100%
22F  GmMc NR 3.99 3.76 6.27 8.70 18.76
Ic 1.9-8.42 1.8-8 3.8-10.4 54-13.9 15.2-23.1
Y%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 cld) 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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b) The sane saccharide formulation is adjuvanted with
each of the follow ng adjuvants: - In the table

whesoehbel7ow t he concentration of the enul sion cPOPBPENG/669974

per 500pi dose is shown. 5 Adjuvant Al Adjuvant A2
Adj uvant A3 Ingredients 2501 o/w 1251 o/w 501 o/w
emul si on enul si on enul sion al pha 11.88ng 5. 94ny 2 38ng

ﬂ b o R oG MIROR TR IP s 1D 2% A oo Ghvaseh of the
ﬁﬁawwaa@v PSI-RE: BEIL ot Poadjwsmsaym RSEF-PB/ ROOV-
Bl,lPﬁ‘/‘MPD,eI?ISﬂ%] Bh RS1AF $1Toande®R 36 +RINM (seailableohaad pdrament on 11
ﬁ%&a@m?s‘%&%d%gaémgié%m ﬂé@ﬂh@ﬁi@e E_ng'r?mﬁlvfﬁggezontamed in
iti6A8. 1 11 9A n SEPhtD\&R[lg 3 e Bmment
A ég;?r?emsw%? L roup 2

egaj: H%Cam?’jo‘?‘?ﬁ fox} t? wgth Eﬁ?tmslit 1n group 3 and 5 it
@ﬁaqlqnp atifhvernmldeirile. o igvaapg papd §. Bhtliwag gisesd) to cpgjugate PS 22F, in
Gioppsdamss a PhiDOBEGudiomthe caplstohop 31Pé4 Dfroid. WB 03¢)54QDYRias bekd. In
f9up 6824 54s tagupedRd K- BPRAdD. td2Ad gl BEfib efotein D.
m%‘%l&dzﬁg E@S/@'ﬁd %(/els e do%eé) %an&ég&aMec\%l at day 42.

%Rl g% ‘98%0”59 gﬁ” rr%fed Bgtﬁe g@u £ on&‘%F’e%é r%‘{/'é‘u‘?f’o'é‘i sera.

QJalltat|ve Quantitative (per 0.5 nL dose)

Table 17, PS immunogenicity in young Balb/c mice (post-lll IgG levels)

Guinea pigs
ELISA GROUP 1 GROUP 2 GROUP 3 GROUP 4 GROUP 5 GROUP 6
11V 11V 11V 11V 11V 11V
19A-dPly 19A-dPly 19A-dPly 19A-dPly
gmbs formol gmbs formol 19A-DT
22F-PhtD-
22F-PhtD 22F-PhtD E 22F-PhtD-E 22F-PD
0.1ug/50pl | Q.1ug/50pi 0.1pg/504ul 0.1ug/50ul 0. 1ug/50ypl 0.1ug/50ul
Adj C Adj C Adj C Adj C Adj C Adj C
1 average 78.00 77.21 76.15 68.77 68.59 81.04
Pool
3  average 7.75 9.31 12.73 7.94 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 314 4.26 14.4 7.63 6.3 7.52
Pool
7F  average 154.2 216.0 240.0 181.0 142.0 179.1
Pool
9V  average 90.69 105.45 98.20 93.45 54.12 73.05




10

30 Li posones:

P0410. 290 ny
ad 0.5 m Sol

- DOPC 0.5 ny -
3DMPL 25 lag QS21 25 pg 70 WD 2007/ 071707

Buf f er
vent

chol est e

weEFon/aP2006/ 069974 KH2P0413. 124 ng Buffer
NaCl 2.922 ng (100 mV) 5 WFI
pH 6.1 d) The saccharides are al so
formul ated with Adjuvant C (see above for

rol 0.125

ot her

gy

g.s.

N aPCHEP2006/069974

conpositLons where this adjuyant has been used): 10
Qual itaff've Quantitative (per] 0.5 nL dose) G| in
wat-er—eftH-s+pr—50—pi seuatere—2—336—+rg-
a-Mocaptieaeol | 2.7472 ring 77018 - | Twelb$380 (0. $9-6hy 38.47 53.69
chol estPé?lol 0.1 ng [SDVPL 50 ([pg @QS21 |50 pg
KH2P0410 470\ ngy Buffler 20 HPQ410, 219 ng Buftfer
NEET 4AvH3 ny (1287 mM) 12KE@1 Q. 10B7ag (2. .97V | 25 A4F 83.1
g.S. awo®.5 m Solvent pH 6.(8 Exanpl e 12, inpact of
conj ugation ¢chem strly on 22F-/Pht D conjjugat e
| MOEINQARRI.Ci 1Y ¥4 Bal bl @281 ce 30;1EHoups 07550 {enggy 721
Bal b/ c pgy,ce ywere i muni sed by the intrjamuscul af (I'M
route at days O, 14 and 28 with 13-val ent PS
Tlg 1,35 4g8NS | CAQLE! N NGolz T Siagty ] OBy58T [FVie s 24.94
! Pool
19A 6mc 0.4 2558 41.49 14.25 27.49 6.74
Ic 0.24-0.68 12-54.5 24.4-70.5 5.9-34.6 16.6-454 4-11.3
%sero 75% 100% 100% 100% 100% 100%
22F GMmC 0.12 2.51 3.67 45.74 30.68 96.38
1c 0.09-0.16 0.94-6.73 1.58-8.42 29.3-714 17-563.3 73.5-126.4
%sero 10% 95% 95% 100% 100% 100%
Example 11: Formulations being made and tested
a) The following formulations are made (using the 13 valent vaccine from table 1 and
serotype 3 from table 5 — see comment on 14 valent vaccine discussed under Table 2
[using directly-conjugated 22F or through an ADH linker]). The saccharides are formulated
with aluminium phosphate and 3D-MPL as shown below.
14V 25ug MPL 14V 10upg MPL
Sum of BAC Aluminium content -> FF Sum of BAC Aluminium content -> FF
Per Dosc: i Per Dose; i :
PS carrier ug PS N}IIEL rallnl/ZS/Al pg Al PS carier ug PS I\I‘IllgL ratlolny/M pg Al
[ 1 PD 1 10 10 1 PD 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 i0 10
6A PD i 10 10 6A D 1 10 10
6B PD 1 10 10 6B PD 1 10 10
TF PD 1 10 1¢ 7k PD 1 10 10
9V FD 1 10 10 oV PD 1 10 10
14 PD 1 10 10 14 PD i 10 10
18C TTan 3 15 43 18C TTau 3 15 45
19A dPly 3 10 30 19A dPly 3 10 30
1SF DT 3 10 30 19F DT 3 10 30
22F PhtD 3 10 30 22F PhtD 3 10 30
23F PD 1 10 10 23F PD 1 10 1O
BAC MPL 50/200 25 4 100 BAC MPL 50/200 10 4 40
FF Aluminium Sum = 355 FF Aluminium content Sum — 295
cenfent

6
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19A, 19F, 22F and 23F (dose: 0.3 pg saccharide / PS
for PS 4, 18C, 19A, 19F and 22F and 0.1 pg sacchari de

w0 208%0f1007 t he other PS). PS 18C was conj ugat edPCDEP2006/069974

Tet anus Toxoid, 19F to Diphteria Toxoid, 19A to
fornmol - 35 detoxified Ply, 22F to PhtD and the ot her
PS to PD. Two formul ati ons, constituted of either

é)ZZ'F Pht Dﬁgr %par ed by direct CDAP chem stry or ,

e RAMBISRES P?@—f—o LoD 1S adiyapiey withapeh of dipfaiadng agiiwants:
Exanple 2, Table 1 and coment under Table 2 for
cHafhgdakie herebelaw He concepiipliantof theemuirongemporentsiegr SAPilgose is
BPPWndirectly conjugated or via an ADH spacer. The
vaccine formul %f’JP Aher e suﬁ?P@Péﬁ?ed 40 Adliuvant A3
aletrdshE C. 712812007/ 0717072 B¢ MEP2006/ 089V
Anti - PS22F ELI SAYSYE | evel s &9Ps0ono- phag@eliossi s
t#phees were neaduiSB® in sera S&PMBected at HEWMU2.
2PEopherPht D was shown nmuch nore i munogeni ¢ t han
29maPRe D in ter §7®E both | gG-3fmgel s (figukbm® and
opsemdOphagocyt #85mEtres (fi gddéms). 5 Exarh?ingd 3,

i npact of new adj uvants on i mmunogenicity of
Streptoccoccus pneunoni ae capsul e PS conj ugat es

G oups of Aduvaerell e Babjovant kbce wekduvantafi sed AgjutdneA7
| Mgredigh®e at 28ipys/vD, 14 Zndldazéd 10 w iRBulldwval ent50RBo/w
fornul ati ongmaiidnai ni nge8sidn 3, 4, &ulbBn 7F, hulsleh
18pha 19A, 19H,.88mg2F and128&mgdose: 0.54pg / PS f oBskp
4TochBkerol19A, 19F and 22F and 0.1 pg / PS for the
ofdiRlenPS) . PRy 1dE was comjmgat ed to Fetsalpus Toxobdamg
19Fedn®0oDi pht gRERg ToX0i d, 48634y t 0 f or malmngiet oxi fi @@7mg
Phy.miE2F to Py D and thesgther PS to 89129; See Exanpj,g

2, Table 1 an 15 comment under Table Z for
characteristics of 13 val ent vaccine nade with 22F
directly conjugated. Four fornulations, supplenented
o the safehRddes Arepgiao fogpylated with iyo lingagrir,/ based Adivwnts:

adj uvant A5, were conpared. Anti-PS, Ply, PhtD and PD
EbinBsitig> i adjevantddr e neasured in sera collected at
Qualitalize Q@Mtitatick (perdlSeol dase) gr oup. The following ratio
Vipsorosst cul ated for each antigen: 1gG level induced
VOQ@HRC ting new adj uvant tested / 1gG level induced with
AhBeHerolAl2b mghe new adj uvants tested inproved at | east
MRl 59 ighe | mmune responses to 13-val ent  conjugates
esmipangd to the classical Al POAformulation (figure 7).
ﬁxﬁmlaqzﬂ,ﬁag Baffept ect i ve efficacy of a PhtD/ detoxified
RiMPCANRG miBeFHepneunococcal 25 nonkey pneunoni a nodel
WLl e 6 Rhesus nonkeys (3 to 8 years-old),

864 @Mj ed as those having the |owest pre-

WFI g.s. ad 0.5 ml Solvent

pH 6.1
1. Total PO4concentration = 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

Q82125 g
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exi sting anti-19F anti body | evels, were immuni zed
intranmuscul arly at days 0 and 28 with either

wdiewalem PS conjugates (i.e. 1 pg of PS 1, 3PCBEPBBG/069974

7F, 9V, 14 and 23F, and 3 pg 30 of PS 4, 18C and 19F)
or PhtD (10 pg) + fornol-detoxified Ply (10 pg) or the
adj uvant alone. 72 WD 2007/071707 PCT/ EP2006/ 069974
ugated to Tetanus Toxoid, 19F to
E?é?gq;?@ Egﬁgg and the other PS to PD. See Exanple
comment under Table 2 for
|st| cs of 11 valent vaccine. All
er e suppl enented wi th adjuvant C. Type
g‘spﬁ‘géjlf‘rﬁ'[;%é M (5.108 cfu) were inoculated in the
lung at day 42. Colonies 5 were counted in
broncho al veol ar | avages collected at days 1, 3 and 7
MHoe-sabahbtidasgee alsd foemalated Wts Adjerant EXpeecatned faasthehe

Eomipoeitiontf wihé (R R1juvaht HAIE Bedh @eliper dead, |ung
col oni zed or cleared at day 7 after challenge. As

émmvé@uafn .ﬂwee( éoﬁnggggzpr otection close to
é.hﬁl@vb énﬁn%o %a I cance (despite the low nunber of
s obtained with 11-val ent conjugates

rI PIy 10 conbo (p < 0. 12, Fisher Exact
ee to the adjuvant al one group. Exanple
f conj ugation chemstry on the anti-PhtD

MIsponse and the protective effi cacy agai nst
chal | enge i nduced by 22F-PhtD conjugates 15
iﬁlé ermle OFl mce were imuni sed by the
%1‘ L foute at days 0 and 14 with 3 Ng of
Py 028 meBiiey (prepared by direct CDAP chenistry) or
riazfﬂﬁ@l%tD (ADH-derivitized PS), or the adjuvant
@PonMd) Both nonoval ent 22F conjugates were made by
K¢ 8. 1pt Beesses of Exanple 2 (see also Table 1 and Table
@Y mMiach formul ati on was 20 suppl enented with
Wil a.8v achd.5 1@l Solenti - Pht D ELI SA 1 gG | evel s were neasur ed
ph6.8era col l ected at day 27. Mce were chal |l enged
intranasally with 5.106 cfu of type 4 pneunbcocci at
Eeampl8 (12, eimﬁactZEofprwmrayaﬂonalchsmisntyypen N@R2F-PhtD conjugate
ot ent | aantk/ I?;cﬁlcgy the PS present in the vaccine
or‘i"rquaf'l The nortality induced was

d@d(eMQIE'LJ;a b%a%:cé Pi&"nnﬁnw?sleh %? Yfe: F;Rtr%%ﬁc@é‘; (Elg} @Htgeat days

a si |cantl her an

%rﬁd 3Dét2t3 afth g Uﬁ'éﬁ‘t '?%Wmldgt&nﬁﬂmt@'y'ﬁ@ P 1cRat. %eﬁ§e7 R¥n14, 18C,

?g?isF-lé’hti;éF a”h@ 268 (M$3e208 1igOatdfidECPs AR 6/ D994, 19F and 22F
CLAIMS 1 r@ﬁﬁggt ococcusdp eunoni ae i mmunogeni c

ABHHHbEY pacshe e thgogen
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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more, 10 or nore, 11 or nore, 13 or nore, or 14 or
nore capsul ar saccharides fromdifferent S

w@o@anooriae serotypes conjugated to 2 or  nDr ePCT/EP2006/069974

different carrier proteins, wherein the conposition
conprises serotype 19F capsul ar sacchari de conjugated
to diphtheria toxoid (DT) or CRML97, optionally

Khsos 2054 5 BB EARNIEYLD LR JRIERRL

FRbatn 5@#W6 conp03|t|on according to claim1 mhereln
serot 9F is conjugated to Di phtheria toxoi
h%&éﬁ.SEO%Wﬁ%FP RS N 28T ENER i tf”‘@ﬁr ofzboth I9G
hbas @ighresmiand ops@nPpBadoca titrus tiigere eg.onpri ses protein D
from Haenophi l us influenzae. 4. An inmunogenic
conposition according to any preceding claimwherein

ﬂ-‘xaqulg 3{1335 uinﬂ?éac? Ht CH@W | I;&r’ﬁ.lg\jaﬁtsd | n® firhn ngﬁgé(ﬂiéﬁ%? bf %t]’éﬁt&&%ccus

: ia D ¢f 22898 1 to 3 wherein 1 9F
capsular saccharlde IS conjugated to the carrier
groteln via a |i i nunogeni ¢ conposi ti

£ugs af %'%P%{P/mr@cwerﬁéWWUPﬁ%d PY HiedM royte at days O, 14 and 28
Wittt uBedierarmd fornfulatiine commaming P, a3, @QB’D&EITIH, ov, of 18Caign, 19F,

P ETGE B GBS e, o R TUROREE B v

otherft¥led to the carrier protein by carbodiinide
chem stry, preferably using EDAC. 9. The inmunogenic
BoriSesves epnivdatethip betarusaioneids 196 te iphier hoxaie 19A to formol-

SAGHMAT P 2DFS 16 PRIDIGAE Ak bihek hi% o PbeBeQQifx‘aFrﬁaletf‘eTable 1 and
carrier protein_is con ate o the linker. 10. The

T
PP goreTc T%?J?n%é%’ i CthP’@ﬁ!eB 'Cér?g 1%f"a'€l‘taYaﬁ‘E'”% mage gith 228 directly
wnigated. the carrier protein is conjugated to the

| i nker before the saccharide is conjugated to the
Founkermulafidns, simplanmamtedogjireitberchiRo sidjuvam AJf adjumant A4 or adjuvant
quaﬁgb&ﬂ%ﬁ&pln1mhereln the 19F saccharide is

conjugate to the carrier protein or to the |inker

JT B, ﬁPAﬂFﬁtD (éh@ IPﬂDSELrlSIA Ié@lev&B Qvéréfméﬁﬁﬁédﬂncse@me&b& 'apaby 42
of any preced |ngg% aimwherein the ratio of ca
sd€c

HkBeE Y 0. oHiEckpIRR 316 Was Grieliples forazgh Ekgeny Jge level
Abgked with @e nbwladj@ast tdstdd / 19G levebinducaadith AP, (W w) . 13.

The i munogeni ¢ conposition of any precedi ng claim
Ahtheaiew ddiyasty destgiempeivee al leag 2-fld the ofmuneged@hses to 13-valent

%%lﬁ%gég 8% P}érﬁ? [%t{ﬁé( Slags%%l 6}5@{.; fo}rﬁul Uﬂ% Jigrinoge ni c

erage size (e.q.

of the e SRGSORRS Qﬁhloﬁdﬁoxu\‘f&rﬁl 88n83th a pneumococcal

monkey gneumonla 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) or PhtD (10 pg) + formol-detoxified Ply (10 pg) or the adjuvant

alone.
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and 150 kDa. 74 WO 2007/071707 PCT/ EP2006/ 069974 15.
The i nmunogeni ¢ conposition of claim13 or 14 wherein

wo bm7a9Fosaccharide is either a native pol ysacRCtIHEPZIE6/069974

or is sized by a factor of no nore than x5. 16. The
i mmunogeni ¢ conposition of claim 13, 14 or 15 wherein
the 19F saccharide has been sized by

Py qeefvlléé'c@hj%@étb@[b Tétgnus-ﬁﬁﬁmb W@Q%Ht&lacmﬂsdntj 'tﬁ’enotﬂfar PS to

precedi'ng cl ai mwherein dose of
BB SR HATPI O ARGl &0 STEUETRr T 2Bl PDCNGECIIGaRPTS T valen

%cm@rAII]foﬁﬂmatloﬁ’ls Wére @lipi@hRaiiad willeadjh8nt @\n 1 Munogeni ¢

conmposition according to any precedi ng clai mwherein

Wpe 19EgsieuBoaicct (Bt ot afpp wh@rin&aesuan ittkesgha g riay g2t @slonies
e el ffo) 1

\gvgre c% t?? (l)rh bgogéfgor veol Iava?%g1 Co|legt§d %e?mn"ggﬁgb é)rstr—?hgljenge

ﬂne)t@lum M@rm@t(prelsqsdtawsememmeouqﬂ amimedloper gravpt eilRMESt, lung

c’d?omz%g &HH&%QQ?&HW? SRIPAREAJeON according to any

preceding claimconprising™ 2 different carrier
RS Sk f ark- 8 %géd’d"’%&&@&%ﬂ'&s@qm%étkb%rﬁ%ﬁééj{fd@%tk%e low

%ﬁ@qpﬁcagwlaﬁqsgp% I\Aglgc % Maéé{ﬁlpe’t W@?@tqng tfhe P?ﬂ.lndPly

ey (di<riyl 3, 6ishenExpetaekiongpanddas thevdapivantalonoyeoupr Nor e
or all carrier proteins is selected fromthe group
consisting of DT, CRM 197, TT, Fragnent C, dPly,

Exd Ieﬁtﬁ pdl top:::oﬁit]ﬁlﬁlorP Eiiiéﬂlﬁstr\ Ghe Fﬁﬁfi%h@@@ntlbo%yl response
E?cr %’ ro‘e%tlve eﬂ'lljc al s tQp 4 éhallgnﬁe Wgeocp%y QZF PhtD

Jbl dU LUl UI IIU al 11T 22 WTEerT €1 11
%Q'—Hmﬁl s protein D. 24 An i mmunogeni ¢ conposi tion
according to claim22 wherein one carrier proteinis

Poups of 200 smelerRIrofish were BIBEE Y thedpicapuscrigr fogteaft ayst 0 and
¢4 QIR |42 of &?neplzzli#htovwa%patea irctl| C-fDﬂPd:hBh@tr?)l & 22F3KIE-PhtD

S P L LR Rl aTE e, ST K AP AT ba G Gaigs yere made

B thevdradesbes éﬂE)laG@&t 2 &seaf alichEatta p sandaFabiaz)c Bach ébesulation was
coni uaa n D. 27. An inmmunogenic

ﬁ!.pg%l e’lggﬁtkgg gl%ng to any precedi ng clai mwherein
the conposition conprises capsul ar saccharide 18C
conjugated to TT, optionally wherein 18Cis the only

faﬁ:ﬁmgre(@; g b GORRRSh IO eanidieases daly@71 et anus
OoXol

Mice were challenged intranasally with 5.10° cfu of type 4 pneumococci at day 28 (i.e. a
pneumococcal serotype not potentially covered by the PS present in the vaccine
formulation tested). The mortality induced was monitored until day 8 post-challenge.

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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28. An i mmunogeni ¢ conposition according to any

precedi ng clai mwherein 18C capsul ar saccharide is
wa@leoogot1797 conj ugated to the carrier protein. Z2BCT/BPR006/069974

i mmunogeni ¢ conposition according to any of clains 1

to 27 wherein 18C capsul ar saccharide is conjugated

to the carrier protein via a |linker. 30. An

{:ﬂgquré geni ¢ conposition according to claim29 wherein

i nker is bifunctional. 31. The inmunogenic

conposition of claim?29 or 30 wherein the linker is

ADH. 75 N2p®Ld@nd poEuRGidERA00®YOGS Edrhposidn ddmeprising 9 or

| MUNOJeNinGreC OIIPES trloted M 106r Glord, MR 3P .matd), 00f4 Ik more capsular

\tl)\‘;ez:glr Bog%cﬂ\é HEE&roh?dlﬁérEﬁ‘tC*éeH élf?notnFag &%t#e%rﬂ %Lt%gglo 2 or

D R et o Sl xS G honee
wher ei n t K& capselangacrieriidp $opideqted @t drhthesiattpoid ((hiker CRM197,
bef or e t hepticaally ivéiergdr taFeis the aly saochanigainettle tampdsition conjugated

I i nker. 34. dlpmr|bmﬂqg¢mrq;m03| tion of any of
' s 29 ﬁﬁnrﬁ%%@ﬁ&g rﬂp&s %P %@&{r#rﬁ to r%u‘ﬁt1edvﬁ]edéﬁ serotype 19F is

conj ugat e sacchari

conJ ugat etPyugate PF E’éeftox%g t he i mmunogenic

coRposi t i O IHMUBPELN|ST ERBRASHEN CIcaPTANGHEr iR {her 2geherein said
sacchar i deommsitiomjurtyertoethptigestpnateio & frane Hag@nahdisintirenzae.

I'i aker ushmgnmbiRenich@iipstitioh as®rdind!® bRYTHREEARY €laim wherein
conposi ti pdi of, s&é‘rysaB&%ﬁéféjfsraﬂ %Q%ﬂh#ﬁ?&f o'tk éJFr?er%ﬁaQem

sa charld | S conj ygat ed rotei

i fker us.wmwa%@'?wﬂpoamaﬁ%cﬁng 97y Sraims i Gydran 19F
conposi t i GPSYar @sghasre scanHgated tgithe saieEsraTaiein N & liarcero

of 6. carriAm ipmobagenict @mb8siticanaecdoedingd® tlgimb&twheseein the linker is
0, 5: 1- 5: lpifyhetnd:. 1, 1.5:1-3:1, or 2:1 and 2.5:1

(\MTW) 38Th ﬂﬁ%dn\%%'bo&%' %tl&{)&r&%‘ﬁh %IOPB V\fﬂrere Ke linker is ADH.

cedi ng al m wher.ei n Si.ze

b Bt he 150 RUEHHFlG CPOPSRISD eI SATRBS: 058! T ibrei the inker is
i mmnogen@t@CB%ﬁrf@o@PtCP%'ﬁf poted BY parBediilider @iemistiyepreferably using
average sk@&C(e.g. Mre,) of the 18C saccharide is
begween 5ﬂ195%mu§<§b'eﬂﬁoeon7&sag&of7§1y2Qf),c|aQﬁs B AIhsREh the

kDa. 40. % rlagfér@“@og gfa de%O@QﬁétilnE& %rafopé %én GFier protein is

wherein t eit

pol ysacch%ﬂ”ﬂ“@@tegi ‘5 ®ed by a factor of no rmre t han
x51041. THee imfuneaeis cemrasitiod of enval daime|Satong wBerepgthe carrier
40 wher ei proteireis t&{ugasaicto trerlinker Heftse the sacahiardlis loynjugated to the
m cr of | ui ghxgati on.

11. the immunogenic composition of any preceding claim wherein the 19F
saccharide is conjugated to the carrier protein or to the linker using CDAP
chemistry.

12. The immunogenic composition of any preceding claim wherein the ratio of

carrier protein to 19F saccharide is between 5:1 and 1:5, 4:1 and 1:1 or 2:1
and 1:1, or 1.5:1 and 1.4:1 (w/w).

13. The immunogenic composition of any preceding claim wherein the average
size (e.g. M,)) of the 19F saccharide is above 100 kDa.

14, The immunogenic composition of claim 13 wherein the average size (e.g.
M.) of the 19F saccharide is between 100-750, 110-500, 120-250, or 125
and 150 kDa.
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42. The i mmunogeni ¢ conposition of any preceding claim

wherein the dose of the 18C saccharide conjugate is
whedomoertol and 10 pg, 1 and 5 pg, or 1 and 3 PQI/BP2006/069974

saccharide. 43. The i munogeni c conposition of claim

42 wherein the dose of the 18C saccharide conjugate

is 3 pg of saccharide. 44. An inmunogeni c conposition

according_to any preceding claimwherein a capsular

sacehar i dB'® dR[MgedeBicoroBeasBio) pef 6B8IM s1prassthiwhersin the 19F

not conj safahadetiv elier anaktive pPORdALOTarid4 r ishmized by a factor of no

I mmunogeningreanam@si tion according to any preceding

cl aggm whegg ﬂnrﬂund@@ﬂé%o SRGC BREALRS 1807k Yga)L %reln e 19F
serotype 23F |% #ﬁ‘?‘gx’ I.S fﬂ_]o% .conj ugate

and/ or CRMCGT" ﬁ o 5sition

acdbr di ngT’ﬁ%'”Woﬁ?’é%%‘m‘W@'t'E'l‘ aﬂ ‘Fﬁyvmé@é'!”ﬁ caim wheeain the dose of
ser ot ypesthg 198 sa&hariis, corilgatd 4§ betwleen1Band 1Ok, dreahd B3Jg, or 1 and
are preseplgassaceéryipslgat ed saccharides. 76 WO

ggﬁ%i) 273—7%% #ﬂ%oﬁ@%@%&&%ﬁ%w&&n Waﬁ;ﬂ}w n&lé‘im wherem at
ser ot ypes'©t taé:o gre %‘%S”'?Fsa A aéﬁ(?gﬁ'gﬁ%\ ° e§%?ﬁ carrier

and are aIP’Pe"bonJ ugated to prote| n D. 48. An
i mnogenht inmopagsnici @mpasitar atcaglingotoaclyimptée ebeiemgsaid carrier
cl ai m furpogin is ﬁ@mmﬂtr%nagaxaiara@tmpi@ ndt DREASENt as a

coppugat eﬁén ﬁﬁ\'ﬁ Eh @ itioA3chdTHHE RY 3cﬁec‘?egﬁ‘i@;cbﬁal|rh'cg?rtllprlsmg

accor di ng dlﬁ erein sero ype

conj ugat et ¥'8ep c@(réerﬁr 0. An i munogeni ¢

co%o& ti B lr%rewgemﬁ@omaosgﬁy 3pFEBg fnYorrasedinearR &emprising
conpri si n§ 4 &onf diffeteetearig puitains. sacchar i de of )

sepotype A immdhdenitSBmpaditior\BcdofdiMiN RUEMRY Bree@dIRp Slalnh iherein
?gggjr Slggtg r‘f orarﬂé(re%rrr%ﬁ%Qr’rlgrg%rﬂemsq%}ié&g@ﬁomqgﬁg{%ﬁ %lstlng of
An | m’runogf ?@B‘Si oE[lStE]:Clr eai‘t’:COr PhDE
cl ai m f ur PReE. P%‘Brﬁﬂf’@PW@P’(”H%WF"ERJ’&’P%BFO%QUI ar

saeshari dén ahinusegeoicyqepadfion s&ordioy tonwhainog2miherein one carrier
conposi t i BBtedris proing. t 0 any preceding claim further

CO'ER” Si ng Qr@@ﬂh%ﬁ{ce&g @Qﬁé“ Qécogﬁ%crbaﬁlélq‘PZva)her (.P one carrier

serotype ogeni ¢ conposi tion accor

to any pr¥@ER R ciaim further conprising (conju ated
cag8ul ar AadBRERPISEICOFMPSBIeR PEEOrdiDg- 10 55Y OArF'a'mS 22, 23 or 24
I MMunogenwicereio opithsliTt andrprateio &r ate pgpsend aamyrripr goegsng

cl agm wheagimmatogehi€ 35np&tdINAccériRg G ARY bREIaims 22, 23, 24 or 25

sacchar : d\ﬁﬁerélﬁ agl'eﬁﬁ%tdf %eccgaéd@%‘é%aﬁ&stap@c&*m&le%rto protein D.

Pr 35 el An immunogenic compaosition according to any preceding claim wherein the
composition comprises capsular saccharide 18C conjugated to TT,
optionally wherein 18C is the only saccharide in the composition conjugated
to tetanus toxoid (TT).

28. An immunogenic composition according to any preceding claim wherein
18C capsular saccharide is directly conjugated to the carrier protein.

29, An immunogenic composition according to any of claims 1 to 27 wherein
18C capsular saccharide is conjugated to the carrier protein via a linker.

30. An immunogenic composition according to claim 28 wherein the linker is
bifunctional.

31. The immunogenic composition of claim 29 or 30 wherein the linker is ADH.
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56. An i mrmunogeni ¢ conposition according to any

precedi ng claimwherein at |east one of the capsular
w@2amcharddes is conjugated to the carrier protBCTIER1086/069974

a linker. 57. An inmunogeni c conposition according to

claim56 wherein the linker is bi- functional. 58. The

i mrunogeni ¢ conposition of claim56 or 57 wherein the

l'inker is_ADH 59. The inmmunogeni c conposition of . _

cl dPns 567 NSIMMUSgENEc GfRRasitian P%@a'fﬂﬁr"ﬁ@e? 10§ 31 AtheEehidg linker is

to the caatteched fortbe eamiebyrotedn by dérbodiichédecttremiistyr preferably using

pref er abl gpusi ng EDAC. 60. The i nmunogeni c

00%05' ti P %maﬁ%eﬂﬁ bg{ﬁo gf taﬂ %9 cYQ%H?% eégntot EF wherein the

saccharide 1S con to.t 2
II'Je iner-l-p?{gteln is

carrier praFRHe %%Yﬂatfé’attcé
i munogenfiusaied & ineilipierof any of cI aims 56 to 59
whédei n t e icamumogenic gingioeition ofsang @n¢laigat29do Bo whheein the carrier
li nker beiﬁr@feih it BénjSqtsana tHed Rkérbefopdlihd Gatddridedis hugated to the
Ilnker ~Jhe i nmunogeni c conp03|t|on of any

sgedl ng cFal m wher ei n att %i r] E aj

har i dB§ MEURBHIR SR REPs{ig” @"&ﬂ??e&“g ‘E?JE“ei” erein-the 18C

and/ or | i $AEEharidgsie nepnitoaled clrethe searer B'Bte'"Tl‘?é linker using CDAP
I Mmunogenshenigdnyposi tion of any precedi ng cl ai m wherein
at 3beast vReimMindgBeic Campeditth GragyNrebsly Eisim wherein the 18C

conj ugat egy by i86s %Gﬁj[né]eﬁ d kY 8’%&71/'539& 7;91-@1% bl H&F usiHg 'rB8Lctive

reducti ve am nation

PCT/ EP20081'08%874  64. The I mmunogeni ¢_conposi tion of

cl &/ m 63 WhreimEnunogels cereposiiar Shamy Rieceslingsclamiyhpgein &g ratio of

to the carariermprgieiotel8C savdiavide lid ebeeenuds:mé: T ddutt,i vie1-3:1, or
am nati ong: 165@! 2'5he(wvwmunogen| C conposn tion of claim63

4 wh
i he§ carr Iezlfé lﬂ“lrrrg.ﬂgi i@€o p%@l‘ﬁw n?%ré'cehlﬁg %@Eﬁ &gt@lteﬁ"lqhé Qverage

an
ani nati on’' ot i;a@ﬁhaé' 63‘%’8%? g%) P-of any

pr 88edi ngThd Q?'FH’\%@H%F‘H“W%‘OF &t Fainb B8 wharein Be e@oeisiFe (9.
t 0 sacchaki)dgshe 380 eacubaniiels BetiveBn 50-500,260419, Z0-30Q,, 75-200, or
1:1-3. 5: 1g0 arf 10b.kPal- 3. 0: 1. 67. The i rmunogeni C

copgosi ti Wlﬁ\[&& ot 86 8&%& .gnfa % %‘Wh bt lfheeqsw; Bifide is

size (e.g ar| sacchar i

conj ugat e3¢ "%538\98'3’%??0“?{55”@5 & éba OF BMPIEIH7 & x6.
10611000, T GBYMIERE REPOSIED RfDalalrrBQS wérﬁ%wh@fg@nﬁhe 18C
conposi t i saecldridahys peancized g nidrefividizetioch conpri ses

seupt ype ind mteindgédicleortRRitiod at &y diesedng ciimaneFehdthe dose of
sacchari dﬁe%bé%aéc%algde conjugate is between 1 and 10 pg, 1 and 5 ug, or 1 and
3 pg of saccharide.

43. The immunogenic composition of claim 42 wherein the dose of the 18C
saccharide conjugate is 3 pg of saccharide.
44. An immunogenic composition according to any preceding claim wherein a

capsular saccharide conjugate of serotype 6B is present, but is not
conjugated to DT and/or CRM197.

45. An immunogenic composition according to any preceding claim wherein a
capsular saccharide conjugate of serotype 23F is present, but is not
conjugated to DT and/or CRM197.

46. An immunogenic composition according to any preceding claim wherein at
least serotypes 1, 4, 5, 6B, 7F, 9V, 14, 18C, 19F and 23F are present as
conjugated saccharides.
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MA of between 100-1000, 200-800, 250-600, or 300 and

400 kDa. 69. The i mmunogeni ¢ conposition of any
w@e@codi7og cl ai m whi ch conprises serotype 4 PCT/EP2006/069974

(sacchari de conjugate) having an average sacchari de

size (e.g. Mti) of between 50-500, 60-300, 70-200,

or 75 and 125 kDa. 70. The immunogenic conposition of

any_precedi ng _cl ai m whi ch serotype. 5 _ .

(Sehar + an MRefpdtsmicaprieasliy ot e Ingey SEEEy cigun wherein

size (e. gSerobmgs &f 4béi ViBer7F1C0Y- 130eNd 206- ae0opresed-Bdoare all

or 350 ancbnilgatedBapro®in D.The i nmunogeni ¢ conposi ti on of

anygpr ecegh n&mh@gémcwmrﬁ&smemcb&s.ﬁg t8 &4t MBS claim further

(saccharl goqn%%@bgg% y%% entgqg%gco%@%@g%%ﬁ% ari de
1088 ana’ A TMiEETo SOTRERAH ALGHUBAIT EoEB A SDPEILRTEPe 3 i

any pr ece@ﬁf\ﬂ@at,elde@ protgiii Bh conprises serotype 7F

(s&bchari Ae immmho@atcegtodmitmrg agtordvig ragaysgrecduaigl deim further

Si ze (e. geomp¥lsh hieg 8sbsafdr $88Raridd 8P -sérpe BAMaRP 158B.
' 5700 ang. muﬁ ol chmgl ol OGRS, CEOTBOR T BBt

any prece
(sacohar | GERSRE LeALEseR SRS Shroaide R)c° S o

si 28 (e.fn immenggenic emRRsEAN HOcadiog,to 19g- Argeeding claim further
150- 500, &HEHr4DA (confug@B0 capstliaBEikcharEa of BérotyPee2F.

| MBYNOYENAR GRIRGSENt &dnRkitiamacksr&irg db %y%r@bé&ﬁ@hblﬁlhw further

conpri ses haV|n
n”gvera co ﬁf&%hg&%wééte&%%%gf;?‘E&‘éﬁiﬁ %?%BE’L 9

50°4000, g@dmvﬂjﬁogefﬁoc%‘t?s'“ p a%?ﬁfd'a% 46 2% Wpgpdngsclaimy, gurther

i m’runogenmfanlecﬁ@ntLB@tﬁd G‘Fpsﬁﬁysiﬂc@@!@@oﬁ@e@“@ﬁﬁﬁﬁhl ch

COBPr i sesAn gematogpeic 23Mpdsition caasrdidg t amj prgedding diaimi wigsrein at

an aver agRasiamenrhdlea d)%hléﬁ‘sacfcﬁarﬂies M@lréctIPEorgﬁda\(&et‘?o the carrier

500- 1500, , 700~ 1300, 800-1100, or 900 and 1000 kDa

The i mmunpgeni'c conposition of a precedi ng, cl aim

ah B8 Comsh radooser SoyBi o Aop e Raprage gua%iwyhere'n at

havi ng anleastonagébths gepsvlar sahsharidee is qoajugatedtosthe gérrier protein via

bet ween 5@nmd 800kDa, 110 and 700 kDa, 110- 300,

12@7200, J&)%em@(:onln 1tbR AcddRfing 163IANR 58 Aherdy ﬂa@cﬁzker is bi-

PCT/ EPZOO 6% he i rmunogeni c conposn tion of

any prece |n Ialmvvhlch conpri ses serot

(s3Bchari Hee! NGGRIICSOMPLSiHN TSR vE Phatfe Wé‘%ﬁ'&ﬁ%'l”&@ 's ADH.

si 28. ( e. §he imnunopertiecoersition obeleim8 B8, kDo 58 nheeainithgdiker is

kDa, 110- 3@zhed &0thd@8srier f3irl BY carbsdiitridd- dnéhidtipapre®Bably using

The i mmunpggai ¢ conposition of any preceding claim

ha\§| h Corrﬂql o munogerrugt%opnﬁuo?f%n( %ﬁ%ﬁy %?'cga?m%lqél%] ség's‘é Qr)herem the

ng an' aver age
bet ween SEAFCRAIIEE 15060M0YsRtedy 0 fﬁ‘?)d'“é?fd bi@ﬂﬂ) thgyecarrier protein is

conjugated to the linker.

61. The immunogenic composition of any of claims 56 to 58 wherein the carrier
protein is conjugated to the linker before the saccharide is conjugated to the
linker.

62. The immunogenic composition of any preceding claim wherein at least one

of the capsular saccharides is conjugated to the carrier protein and/or linker
using CDAP chemistry.

63. The immunogenic composition of any preceding claim wherein at least one
of the capsular saccharides is conjugated to the carrier protein and/or linker
using reductive amination.
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79. The inmunogeni ¢ conposition of any preceding claim

whi ch conprises serotype 3 (saccharide conjugate)
whamwrngi7an aver age saccharide size (e.g. M N) POF/EP2006/069974

bet ween 50 and 1000 kDa, 60 and 800, 70 and 600, 80

and 400, 100 and 300, or 150 and 250 kDa. 80. The

i mmunogeni ¢ conposition of any preceding clai mwhich

conpri ses_ serotypes 5, 6B and 23F as native

sa8bhar i dBRe iMgUNOTRNIC FAMARKIEYRP LB GABSTEIN eapsyer sasgharide 3 is

pr ecedi ngcarijwiatedwhthe eamiet preteshosne/onfinket engr@dsativ@amination.

sagghari d‘Bh@QMhMG@ée@iﬁ: icsmpaditaRess Lianded brP84 Whed8iH Sapsular
Pg, or seﬂ:@ﬁarféepg Ich ﬁlggtgé"t dff‘uepgé’rrleqogﬂgwtaﬂfi/ogquer using

The |nnuno 1 c conpositron of any precéding c

whi ch co F 'égam@gﬁ?m ates of serotypes 4, 18C and
1968at do %WWQ@'?)@OWOS@% eham @receqmrclmnmﬁgqn ¢he ratio of
83. The i cemimrgeein to soeoiEoiged s batwabn amyl-pi e¢2dind@.5c1,dt113.5:1,
whi ch con@,r1'§¢.<30ponj ugates of serotypes 1, 5, 6B, 7F,

Vv 6714 an?hg sﬂgn !)f éced?ﬁ?%%ﬂﬁ?dhgl% Afib average

conj ugat e.

precedi ng®& @r%ﬂ:{%?%ms F"' 34 Ef(% %50’8'1‘93"3/5) is above 50
ser ot ypeskgneanfp-4#003 8g14 éﬁ@é@o%f‘ opf00s4R0dMar i de
pegs. conj Tigatremurdigenid empositiomogfeanyc peoegias clinbwhich @myprises

pr ecedi NgsGbighdm \(\Jﬂcg{br@@ﬁﬁﬂug‘éﬁ haGiRiat G2dr8Se Sdccharide size (e.g.
ser OLZIPIGZ 1)9d‘f\b@&§oﬁﬁooz ooaﬁoscﬁéb?ﬁgﬁsdg o3®%r1400 kDa.
o8B0 t§ bip BRnuah SDkGim G of av, TN FIP pgieh comprisos

corrpr i sessaiptgRmft (gpachafidesconjuaataihaling ar JveTAgs sareRarigp size (e.g.
ser ot ypesMgli df betweat 50-50@ 1801300 sA-200npnitfadndd 25 kDah t hat

theonu nbeThémerﬁMgéﬁiéltc@ﬁhpaﬁﬁbn b'ﬂ“Qrﬂﬁbl‘éG@d cRife Ghithi nprises

f’m;gggﬁ écg‘t é’ee§ d@r?n]u:cue hta\cﬂng e gbecch nde snze (e.q.
further 6@%1 : ioq[jl%@% %53)03”8

corjlugat e‘aheswwﬁ@nmwp a?émpml’ﬂﬁﬂepfnény B@.cedmge CPW’@S@e@ﬂ”@P”SGS
conposi t i semotphe GBajsaedidridehtafugat)itavieganoaerage sacharide size
u nconj ugafeafl M3) offREWEER 08 Q6T 956 HsD, oBﬂ)ooBhs 1400 kDa.

myynoge r”rr?e ﬁ'%qpr%gz%ll: %mggsﬁdna{)ﬂrﬁ/g ecﬁ#g mﬁrﬁ %h&psaﬂr&)nses

one or are sel

Pol y Hi st FPWRS 7 (S2EFnPadH oph uggtph'e SG TOAF RS SEHAE e (69
Prot ei n f Mnj of petwenp 5§-10% pR0-75% AE&BAS or PYG 30ck38ikDy,
79 790 2007THe) rriinbgBid / dapOEin06P 84 prekteding tlaim eduiobsgomprises

CopX t 1 ungabiOpd- Wi/ XshéHBhdR! Borflyatss Hating Mt Bidifge saccharide size
det oxi fieg . m.) of between 50-1000, 100-750, 150-500, 200-400, or 250 and 300
kDa.
74. The immunogenic composition of any preceding claim which comprises
serotype 14 (saccharide conjugate) having an average saccharide size {e.g.
My) of between 50-1000, 100-750, 150-500, or 200 and 250 kDa.
75. The immunogenic composition of any preceding claim which comprises
serotype 23F (saccharide conjugate) having an average saccharide size
(e.9. My,) of between 500-1500, 700-1300, 800-1100, or 900 and 1000 kDa.
76. The immunogenic composition of any preceding claim which comprises
serotype 19A (saccharide conjugate) having an average saccharide size
(e.g. M,,) of between 50 and 800kDa, 110 and 700 kDa, 110-300, 120-200,
130-180, or 140-160 kDa.
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pneunol ysin (Ply), PspA, PsaA, Spl28, Spld, Spl30,

Spl125 and Spl33. 90. The i mmunogeni ¢ conposition of
wa@b@ros1787, 88 or 89 which conprises pneunol yBCTIEPBA6/069974

The i munogeni ¢ conposition of any of clainms 87 to 90

whi ch conprises a PhtX protein. 92. An inmunogenic

conposi tion according to any preceding clai mwhi ch

conpris neunol ysin as free or carrier roteln

o o B TEMRA0RE: BRSSOl aPaGrece) My o aRisi mrises

cI ai m whi gdotype ApF i(sasshasidprronugater bavingaan fayeregesaccharide size

carrier p(eod. ednof Ebweehsd dndTBO0®De M 10 ah@ PO KDA,i 1110-30D, 120-200,

cl ai m 93 yheig Br fRLGoRBLX pr ot einis PhtD or a PhtBD

ggcgffj?ﬁgfn;ﬂeg'm%ﬁm?or SR.S'%mﬁgén o %”%ﬁgﬁrﬁ clag Toht L brises

conpri sesSEAYRR] ﬁv@ﬁ‘fc a@q;a C‘Nﬂh“qa I8 rAC AesRRFo 7qchdidle size

accor di ng(et®d M) eff hehvaenbide eed H6G0HE aael UIPaANd 11540 kPa.

pr&ber ent Tie irmdnogenic ormpoditich bfeamo peeedifly clatm which comprises

| MUNOgeNidio M1 @sticthdPiBe EGQRIEH) MavihG af laddrAy O SaRhark size (e.g.

wherein t S e
ol ect od Pli,) of% }f%mﬁf%%% 608 &0, 70an n@tfbgﬁé’ BENAGD, 100
ol i gonucl %’Zﬂ?@eor@@an P nogem c conposi tion

ac@0r di ngThe inamynagknic| cempesiti® oloamy7 piglredied glaim thich comprises
adj uvant seoppdssk $B@HA 23RBSINAE saBaridkbe | mmunogeni c
COBROSI ti P Prfmtmo@érm goﬁnpdé'ﬁ‘i@ﬁ 8f &h @cé%mngﬁrﬂtwherem the dose of
conpr | Sesthe%a?sﬁﬂ?%gﬁg %@?ates 5 etwee% 1a &eqland 5 pg, or

conmposi tion o e adj uvan

conpri ses a(“b%i“g@f?cﬁﬁ_a”%%’)coﬁluﬂa ?cOrrg O 2-7, 0.3-5,

0. 422, or Tie Brrbunagelie . agmpositipnQofeany oregedingl cla@n svhégh q_omprises
ng) phospeaiigated of berotyperst arecearldCRIE) at db8dges NS ug of saccharide
I mmunogenj& oR0pAsi tion of claim99 or 100, wherei n

thggadj uv?‘rbet Corg,%r?lglge%wﬁgg{ log 015 arW‘ 8{%%59? %?gr?%vh Q tomprises
0.2.0. 3 erriuagies s seotEsso}. S0l 4 ﬁﬁﬂ"g%@r%ﬁF a(tfds ages of 1 g of
i nst ance sashkbdrigdster ginjugatt02. The i nmunogeni c

comgposi t i Dile @hmehdens Bthpdéilon vhetyeprectdisy amjnuwaith comprises
conpri sescdffated- és%tygé’ss@,a aﬁdl@p?, atl@ds'é es &1 b\eé)accftué}lde per
(e.g. 5- 15d O 10, 30, or 50 g) lipid A
derivative éL’fggr |nst ance SDI\/P . 103 The j munogeni c _
cofosi t i OV GTMUNGERIE 9TPeFHON Gk PIFcEdiRg 418 comprises
conpr i sescqniugated. b sectydes ¢9A BrdQr, 22F0at3Rsagss of §-18)00fjsegeharide
(e. 9. 5-1perdRu§dle. 10, 20, 30, 40 or 50 g) saponin

(f@p inst ?ﬁ\aCGim%gJQemcl%mpéghr%n' %W%&&.n@%@wv&mm further

of “claim 95mpr¥s\'gs.e lrJnconjugelﬁed %dbneu%poma% srrgcha?ges of serotypes different
from those conjugated, such that the number of conjugated and

unconjugated saccharide serotypes is less than or equal to 23.

87. The immunogenic composition of any preceding claim which further
comprises one or more unconjugated or conjugated S pneumoniae
proteins.

88. The immunogenic composition of claim 87 which comprises one or more
unconjugated S. pneumoniae proteins.

89. The immunogenic composition of claim 87 or 88 wherein said one or more

S. pneumoniae proteins are selected from Poly Histidine Triad family
(PhtX), Choline Binding Protein family (CbpX), CbpX truncates, LytX family,
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an oil in water emul sion. 105. The i nmunogenic
conposition of claim 104, wherein the adjuvant

waeowpnises (per 0.5 nh dose) 0.5-15, 1-13, 2- 1HCT/RPRIN6/069974
or 5-6ng (e.g. 2-3, 5- 6, or 10-11 ng) netabolisable
oil (such as squal ene). 80 WO 2007/071707
PCT/ EP2006/ 069974 106. The i mmunogeni c conposi ti on of
claim 104 or, 105, wh (;(l n the adjuvant conprises
0.5 n do t@miat&% et@ 3trl.g1cat6 Lgt){strur@aga ghlm r|c4progﬁm52 dgtoxmed
mg (e.g.PaRugwlysin ( (P1g), Bsih. Psas, $tg528,e$rnlpé,| 0180, §rJaeanctSp133.
Tween 80) Thel@ﬁrmu%gemb reBHpOgEOMN 6f CIAIMBOST, t8800r 89 whlichi dBinprises

104- 106, int he adj uvant conprlses (per 0.5 nL
doge) O. 5 1

g'"? or 2 ogem c?ng%oc?q}on gf anyp(H‘ %\%gé e?(}rvflc§16§nprlses
The i mun®§BH RE€Bnposi tion of clains 104- 107, wherein

t h@2adj uvéntlmnwomnl%e@ﬂmq@élpn osorfingdlosa)y Bre8eqing @lao, which
or 20-30 gdngprises pheumolbin a4 @eb0r catfiar protén. 30, 40 or 50
jigy 1ipigh %%ﬁb@’eﬂd ¥<§n;§Js$?|6n'é%%&r@mﬁetosghﬁ}e)cedﬂﬁ%lalm which

The i rmuno(g,n rns BHB@ I’Otel a fre C I’]f erein
the adj uvantr % ORPIT ses - (par -0 5" §6EEY 0. 025- 2. 5,
0.9%-1.5, 'ﬂ? @‘7’5”'6’9?@‘3 CG"‘EO%“OE‘ °fo‘?'a'm09?12’§e@'@§a"i*rd’h()% p@’te'” Is
0.2-0.3, BhtD- @aBItBEDOIZFH\t@EfL@IOMJSOtﬂg) sterol (for

i ngsance AaholLeseric @bhpositibd.acddréing @HYQEEIRUIRG claim which further
conmposi ti %&{Seg,aém 104- 109, V\,her ei n the adj uvant

((:ggg.r | Ses%rﬁ Pr%aurg)@enliﬁorgpozsgpon §6 orqirbg 9) C?%'B 9% whg aep%&'e nadf%’.want is
(for i nst%H@éer%ﬁﬁmyd“%i@ca#ﬂée$ﬂ%iﬁﬁogenl C corrp05| tion

of 9¢1 ai m A%, immiveegenic ¢tdmpoaitip\essnrdicorpciagesis ar ABtveierein the
salt and hdjpiadt Aniieisey/diel of tnord dotnpohbiits sEBMEOPYENIAS21, MPL® or

CO”'F’OS' ti Qrpnn%ur%t%ﬁlét&%%hgd’m%&i 'é t he adJ uvant

30 Lfloge; ﬁdmrggnoggP'c com %set?on acgorﬁ 9 to ariy1 c(Pallms %5 to 97 wherein

|mmnogen1h€aSHM?JB§PmPr§ﬁ39§ ea¢ ﬁﬂ:ll or 112, wherein
t h@%adj uvam imnuunepenicesniopigen of daimi95dwherkin3headjuveDt &nprises
or 20-30 glif®ofe corrigh, 40-50, 10, 20, 30, 40 or 50 @)

l/lagglgné g?ﬁé Mﬁ'ﬁdn\rbls?c’rl(l(%wmﬁo@ﬁg)@aﬁﬁa|§|[§92/\Wﬁérelngﬂél?clijr§/ﬁnt comprises
accor di ng %)L gpse) %I {bﬁllg ?2‘ %ﬁga%%ggg ¢h1 mg (¢g. 0.4-0,
conpri si n f1o1r O d g PAATPhePic defirstanca PO

adrtbhi st r Abe onmenvpgexif Womnesitas efefldimetp prn1%my-f@reu¢ltfm aguvant
96 to 113cordkRes (beV@ca:inueioe@nwrdzsim ctd¥e1.5, NT0TEQ @5)i 66 1-0.3, or
conposi ti 9'?26’6 @@eo‘%fo £1024.5%5 % 24 & 01‘42% rﬁ%d.;téol (for instance

phar maceut,i L cceptable exci pi ent . process

for makin heci ne according to cl al m 116 which
cofp?i ses he tmmunogenlc composition of claims 99-101, wherein the adjuvant

comprises (per 0.5 mL dose) 5-60, 10-50, or 20-30 ug (e.g. 5-15, 40-50, 10,
20, 30, 40 or 50 png) lipid A derivative (for instance 3D-MPL).

103. The immunogenic composition of claims 99-102, wherein the adjuvant
comprises (per 0.5 mL dose) 5-60, 10-50, or 20-30 pg (e.g. 5-15, 40-50, 10,
20, 30, 40 or 50 pg) saponin (for instance QS21).

104. The immunogenic composition of claim 95, wherein the adjuvant comprises
an oil in water emulsion.
105, The immunogenic composition of claim 104, wherein the adjuvant

comprises (per 0.5 mL dose) 0.5-15, 1-13, 2-11, 4-8, or 5-6mg (e.g. 2-3, 5-
6, or 10-11 mg) metabolisable oil (such as squalene).
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the step of m xing the i mmunogeni c conposition of any

of clains 1 to 113 wth a pharnmaceutically acceptable
wex@rpient. 117. A nmethod of i mruni sing a humaPCTBB1006/069974

agai nst di sease caused by Streptococcus pneunoni ae

i nfection conprising adm nistering to the host an

innunoprotective dose of the immunogenic conposition

%Qy of_claine 1 to 113 .or vaccine of cla
11§ The Heg KyBURpEeRis spmpasiien qiilaiei1R4 ©ord 0% u‘fﬁ%ﬁr’ie'ﬂé%% adjuvant

i s el der | gomprisds (es 0.dimbedose) iG1-20,t héB, 86-EtH5,0f-4, or 2-3 mg
pneunoni a(e. 09V ai-¥ 6r B aigomasHaal (sethseamw@en 80Y°D) .

11997 The gt hﬁlqurggeﬁlt:aﬂompééﬂonoﬁf ddths YOLTRL rehh mé"?('ﬂuvant
host is eI rﬁggnsg% (per ﬁgoserj%?%% 195 9?%6@% |7ons(&9 11-13,

chronic o% r uc Sease
2007/ 07179 ®Cré @t@%ﬂ%@@?&'phiﬁﬁophﬁf@ met hod of

cl 4P%n 117 Theriremedageninecopasitiprhols tlains 10 HITL wharedh theeadjuvant
di sease t@mmiskd (per 0BLadosé P4-60, Albesonet 2008b o (e. 8i 1% 4430, 10,
or 1226 Imb@raﬁl i) csrfsg %VWAQQ%UJ&S (rdrH<Bfpke 39%&*‘6

et of 114 HinRssyS E3fodlon, 8 SEREE 08 hereih e adwan
host is i ?ﬁr%ﬁﬂses (Ren @3 Mk ‘Fﬂsgb%’gs P Brﬁ)ér}nfbrﬁ Y Oath ey gt 1-0-3. or

conj unct i Q.i12%-8.25 1®Be.gqTAE-0.Infird 2. 25 adnt#dang)isteroldfor instance
clainms 1 tmplebledolpr vaccine of claim 115 for use in

tS thrq 1 % [ ggg wﬁmrﬂam@e&x ﬁggpeat.&f oﬂblg.ﬁ@S@o&ﬂi@S %e@/n the, adjuvant
i mrunogenlgoc RISR @%Pﬁ'g oc}se% 66, 0%?, P’ 1303“%4:] %gc@r n(g?o 10,
of clai nf&£8 ﬁortW@QHWF'ﬁéfPUWétaﬁqe QS#edi canent for

t hd1t.r eat Menimnumoggniesannosiien of clainsawkereipdus edjuiapt comprises
St r ept 0C0g Gridtal pAIEAHIDIPIdRCddriéteet | on. 125. The use of

g'ngtlj%no ﬁ?gT%épﬂﬁfrﬁn‘\?aS%n\%e cEi}nES&t?og\ Iop &é|Fnhqr11 Oe wHRlid RE  adjuvant
el derly hERRIESS {PE. $ Lj@gq f&)‘?fégl mo?%ﬂé ?r( E@?‘O& hg Al as
wher ei n tﬂ'émtﬂ‘i%%oéplaée -exacer bations of chronic

obdt3.uct i Vee puhunogeniy congesition of CEIPD)11bfor 81 2lewteyein the adjuvant
humans. 12ompritBe(peFe 5oL ddsaj F6d, 249, 50\bre202300d (6. 11548360, 10,
' s Otiti Szdf%@'ﬂ)&fso'd@ﬁ ﬁm;memwe for:h%%ancér Be- LS, of

3 %n 124 V 0 Sin mmun R co sr.TF ac%ordln to any of
[ or bacP%‘P% ’FH%”&)‘%’ %PBH"H?%?H g i, 2 qicirg dp any
cI ai ns 129@imp27 oy ”1298“’ Wﬁ@?’eF?fT‘?'ﬁ@gdf%e%%'éom%a”t "o sequentia
pneunoni aadrainidirgion @o rpiuvart ey d¢fined of anywf daimsHgrtan 3.
13Q415A usg vatcide@npisiHg &@Smnfun6gROSITtpodilorPdf dhly DnE®f daims 1
to 113 ory, ﬁ%%h&‘% Abrmal %Jetﬁ*cm Jakéepcc%é}c%he'ﬁg a capsul ar
sag"ﬁ:gar ! dg p(r:c(:)cré s rtrneakl(r)m thsee&acc ccordlng Po claim 116 which comprises
the step of mixing the immunogenic composition of any of claims 1 to 113
with a pharmaceutically acceptable excipient.

117. 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 compaosition of any of claims
1 to 113 or vaccine of claim 115.

118. The method of claim 117, wherein the human host is elderly, and the
disease is either or both of pneumcnia or invasive pneumococcal disease
(IPD).

119. The method of claim 117 or 118, wherein the human host is elderly, and the

disease is exacerbations of chronic obstructive pulmonary disease (COPD).
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not conprising capsul ar saccharide from serotype 19A

in the manufacture of a nedicanent for the treatnent
w@eoopnenent i on of di seases caused by Strept oCBCT/EB2006/069974

pneunoni ae i nfection by serotype 1 9A strains. 131. A

met hod of i mmunising a human host agai nst di sease

caused by Strept ococcus pneunoni ae serotype 19A

i nf ection co S|n the_steps of adm nistering

t hd<frost yhe fFindd i wherelode hymap W@sﬁ'%ﬁ‘{ﬂ%éé‘i’\ h@ disease

conposi ti @mtlﬁﬁm@qhal me 1 to 113 or vaccine of claim 115

whitgh conpiié siethoa of @psUl7ar 196,caHaadin the Huean st i€ infdnt, and the

serotype égésghgm%@ls%td/o?gém&rbéﬁla capsul ar

Saqu ari d‘?h rr’n%mpﬁ %i cla AZO Pr ?21 ho vagremh%e rﬁugﬁp host is infant,

eliCrting a rrrrUne

agai nst CEM4ihe 'Sﬁ%ﬁﬂ*l'%\p%ﬁ‘ﬁf‘ﬁaﬁnﬂfﬁr ?W”ﬁtd’r'ﬁsnl stration as
sefdd.at e Ohe ipwinogeNic eomesiientis|aims &tpuEldtdr ad¢gnemf claim 115 for

conconi t ame y the)treatindntdd ipegentich COMPERRE tda0sedoby Streptococcus
vacci ne Og}ag%fé(goﬁny of claims 1 to 115 and (i |)
enz

Pr QEEe frAfur 2k e mrﬁunogem% gampasﬁ@n 0 c|alr{1?]clzt pfr'ﬁtor vaccme of

ee and/or con
el i citi ng@Mpr &t éBttf‘%em?’inﬁ.ﬁ% rdspdRdicament (igrafhes treatment or
agai nst Sprevgntienpiptideasdsycaasid i Steptdcoesus heednmmiaedtfestioo.
conplsi t | D Gde of @akln MB4, Gherelitiie €S Eithet brsboth offheMbbnia or
2007/ 0717WasP@HnEEr%9&@éé?§%85é (1PB3%f elferfBiuRRAs Of

el I1Eét I ng. FI% Bg o?%F rXel24 W% w?&%%nﬁ'n% ége ! hes eelxgc%rrtlaa\(lons of

agai nst S eri

sequent i affir '%?bséfHFFUﬁHFWH?WW'Se??") Cp%@ .%ﬁ‘ﬁ?ﬂydymaes
cortBdsi t i ire uge of gdeioi frd, wherainthgdisrnsdisyitic Madimof infant bureans.
Or 1p®r € SThedD&YIBDBiae 124Ilok ACR, Phartiai the disehes i ehehingitd and/or
the gfOUpbé‘c‘EH?§ér§|B'oF‘|9fanﬁ‘?urﬁelh§ Pht X fam Iy and

Fﬂﬁzﬂgl ysjFhe ng o clAlm li%{,)s 29fore 2'8 ?1 %epélget&gg % pneumonla

r espo Adai St ™
admi ni st e®19Ry CPWé”ci“Wﬂilﬂfd HfeMimeBdposi t| on or vaccine

of 180y pheasedifie ohminegenig@@ompesitiondiairhs él toci1Bi atgragcine of
prot ect i veaimmMan@nipesip® aapsutar tshechandeacdnfugagadf B8fotype 19F but
Qitis ”emtacoh%né}mesysaugﬁéacegarﬂ% RAPSBYSe PdA FoMBigdracture
Conponent %Fg‘@”t al ﬁ/e %at%g Cornﬂ %ven oryiog d?seaseg caused by

vacci ne o edi n
pneunoni a§t” %‘Pq"ﬁ‘é‘@ pﬁ?‘dﬁ’@?"’r‘%‘”@é‘l'oé‘é’(y éSFOMF’S PR §E2g%-oup

corl.sti ny mefhod hef RimbOGidingrial Yuman 'wst ageinsts diseask3aused by
The | MMUNgG&PIbDCERIREMbASH s&btysd A8Aféktidd SorAprisikgCiae BRps of
of clai m JdAnistehhy Wth%mf b§¢rﬁm§ﬁ§p‘?&é&?\/9%0§@%¥ R funogenic
derived from a{{E I egég 11081 g wng.: sqrgwpcg Hses a
6B, 9V, 19°MAF§ "‘§3F‘° % vacrne gt fises
ant i body €aPsblar sareiRits a@wsﬁéet O 8I0BPe HigF el dqenenot comprise
vacci ne ccapsuaesacsharide from serotype 19A.

132. A method of eliciting a protective immune response in infants against Otitis
media comprising the administration as separate or combined components,
seguentially or concomitantly (i) an immunogenic composition or vaccine
according to any of claims 1 to 115 and (ii) Protein D from Haemophilus
influenzae which protein D may be free and/or conjugated.

133. A method of eliciting a protective immune response to infants against S.
prneumonia by administering the immunogenic composition or vaccine of
any preceding claim.
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4, 6B, 9V, 14, 18C, 19F and 23F is not significantly

inferior to that induced by the Prevnar(r) vaccine in
whvan7vacci nees. 138. The i mmunogeni ¢ conposi PCDRPING/069974

claim 137, wherein the GVC antibody titre induced

agai nst serotype 4 is not significantly inferior to

that induced by the Prevnar(r) vaccine in human

vacci nees. 139. The i munogeni ¢ conposition of claim

137%%r 134 meppgiabeliciinge RERIECHVA iPMERRIESPANSE &0 ha @lfedyagainst S.

agai nst sereunop@ HEadngnisteting ingweintbiregion, |sequentiallyi arconcomitantly

that i nduced imyuidyeniPreempaition)or vastend anf phidB@ig claim (ii) one

vacci neesq dhddd.s. Bh&mamrg%&s&g ;gotgmge&%&taa ﬂergqﬁe @b Bhsisting

137-139,
Eolnad <AL BhR e e BN Lty i nsertor to

t hdf® i ndﬁ@&ﬁhqs’wfteh%tmraevﬁ%%we)lmwee 799a0NS¢ tA (nfeiHs against Otitis
vacci neesmedig lhy Jdneinistering thgeimnwnegernio sormpasiioofor olaagimes of any
137- 140, praeddrigrldime GMC anti body titre induced

agahgst sg rn%tﬂ&eof%cﬂn%i Cbtrotéétg@ 'u'ﬁt‘nﬁr?sp Fésk‘ods@ﬁ@ thPifdn® against

h d
f/agizl nlegsaﬁﬁfe%'fh W% 0 @SC% RIS (o s gpRonents

137- 141, SREPRiEY pHeorepmitan hf' ‘lBSd?CCi"Ietq @NY REpGEERO claim (i) one
agai nst sermorefk ph@@rargaersotifacs groteins selattby fromftles group tansisting
that i ndusfese PytxtramilyRing\pRadridlysinv/acci ne in hunman

ng@iizgesﬁelﬁnurﬂaémb %HMBQ&%' &:SJHGQO!SHE,' Br”v&fcmgd?'d’ﬂim 115,

erein
agai nst S\\é\l{)1 PEPISE Sgccﬂ%rfd% C(gn'w(‘%teéaﬂ?rl'v |ﬁ?r%r"i'clo||ea?t all the
that i nd@&%"%?e@WB‘*Pr"e@ﬁaler 4Vt 3 hurpar{F wherein the
vacci neesGMCahtibddyditre inuneteginst cungosire obthe gcarieadomponents
137- 143, whew, @vn14,hBCOMF amn2drdieGyt Sighificaniyieieeetto that induced
agal nst sy @ ¥REnadivdcsndRlnuiafRbldiant |y Inferior to

dilced A
vadinees TGRS ACPERY SRR B3 0Re B FMG gatibody e
The i mmnBQW@ge'aﬁtﬁsgqtmed‘rfs HPt gnificartlynfetior o thahinduced by the

conpr i sesP@vna®netomEen Bumar edraineeke conj ugate. 146. The
| MTggogenTke GAMDRSHehit AddnpbsitdrabMBlaikd 13246 198 Gherein the GMC
conpris esarﬂlbog’ye{ R M&fce%ﬁﬁsq %E@ng%BQQ Hbt%ﬁfﬁamﬂenor to that

Th
S e N T e )

conpri ses

Thgp 49. mangeenmawaQﬂ?a@s FeTRAsitioR @ drims 13713%7whgiEEnthe GMC

conpr i sesarmibodyetitet ipghee@ 2Faisd celotnpe @¥ i ootjsigyiicantlygaferior to that
induced by the Prevnar® vaccine in human vaccinees.

141. The immunogenic composition of claims 137-140, wherein the GMC
antibody titre induced against serotype 14 is not significantly inferior to that
induced by the Prevnar® vaccine in human vaccinees.

142. The immunogenic composition of claims 137-141, wherein the GMC
antibody titre induced against serotype 18C is not significantly inferior to
that induced by the Prevnar® vaccine in human vaccinees.

143. The immunogenic composition of claims 137-142, wherein the GMC
antibody titre induced against serotype 19F is not significantly inferior to that
induced by the Prevnar® vaccine in human vaccinees.

144, The immunogenic composition of claims 137-143, wherein the GMC
antibody titre induced against serotype 23F is not significantly inferior to that
induced by the Prevnar® vaccine in human vaccinees.

83



WO 2007/071707 PCT/EP2006/069974

145, The immunogenic composition of claims 137-144 which comprises a
serotype 3 saccharide conjugate.

146. The immunogenic composition of claims 137-145 which comprises a
serotype 6A saccharide conjugate.

147. The immunogenic composition of claims 137-146 which comprises a
serotype 19A saccharide conjugate.

148. The immunogenic composition of claims 137-147 which comprises a

serotype 22F saccharide conjugate.
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