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WO 2007/000342 PCT/EP2006/006269 Immunogenic composition The
present invention relates to immunogenic compositions comprising

WO MERHIHApsular saccharides conjugated to a carrier proteiR GHEP2006/006269
particular those saccharides of N. 5 meningitidis. It additionally relates to

vaccines and vaccine Hpﬁﬁmmm'ﬁg}giél{g@rﬁmm&@ conjugates,

processes for making the immunogenic compositions and vaccines and
the use of the vaccines and immunogenic compositions of the irl)ventio in

. ) 0
TheREssR! INVERIPRISRS T HETYAS IR FRIMRIRY UsaFoSRRRIG SR 87 capsular
sac¢heersclwfmilgated|jUgaee_scarrizlathprukfirof imepgaﬁmhgridp@jagmbarides of N.
meﬁé@m“i‘?‘?&é@{%“nﬁ@“%&%&e% YONRESeAMEIUPIEdiSHS Romprising such
m-negative human pathogen which causes bacterial meningitis.
sacehsisg opPiedaiganiSRReeSaBR Ul pBISRECBRdENTYRI8eaT o GRITpRSHoNs  and
vactheganingitdisdavenbeeitdirsatifieg iAmBnégericl cimposi@ins\WifL Bt iSvéntion in
and 7). Serogroup, A (MenA) is.the mast common se. i ' .
thergh S ao ek AN Ao SR A AL TRAGTH saconaice
conjiegates anddhieuseidbe sacrhasidpiernivaaterds thetmamdaetyrgiafrymedicament.
cases being caused by W135 and Y). Immunogenic compositions

.comprising N. menjngitidis saccharides conjugated to carrier_proteins are il
NeiSSeNTIPARILSHE AP R DEIANG, TITTAD A9 EReAISty SRR eacteria
menhdiiisinBapsch dentheobygaosmk deapsiige patteaschatetse ridehteaneitpgioups of N.

mergﬁz'tg’g}g}? IVESAEHGeARHEY NG TBEMON YK ESPPREE \ PEANKBPCR VA Serogroup

737 discloses a vaccine comprising purified capsular )
A (MeRALIEHARIE YN FRIMMERITGHRSs YeFRABISs ASEask/13s4RSeharan Africa.
Seregrojugn® i aCcardeeproiaibldavevemtjisigpplicaien inadhesdbiayatountries,
, lysaccharid hould e tiall ' ed in the same way
W'thaﬁ%ﬁg}% 'trl‘ﬁlg%ggrrslg iggﬁlgtggtﬁ%@%g@%ggﬁ(?el ‘carrier). There remains a
need to develop improved conjugate vaccines against neisserial

ImmSHBAIES RSO RRRF RN NGTLIRG RORGES D P aUiHaRREonjugated to carrier
meningococcal polysaccharide Conjugate vaccine where conjugation of
ﬁf)Jel‘g SQEHEvag the T-

proteiferAfo KRR 36 ANB RIS BrAREY BRI T ORNG:
indeperefécpisiysaconabideintioat tite al T-papindanitaitigelvantaide s tdggeeing an
.mm'H#éeHé}%'(?ﬁngé%tgnSS”E&ra}ﬁs?éﬁ{é%'WB%E‘?@?C&} él%ggga:gl(&%cirr?eﬂ&?%prising
_protein carriers in combination with others that are directly conjugated. [n
puritiggs GRRPURS\Re|LEACHBEdeRalrae (s §168HG TidN SERITAYRAAY. He: W135 and Y
conjRiRIcitechtedhRiprowne sisieerVinis dpkaiatirtdaeneshnaas pyesaccharides

od immunogens may be directly conju ate@nsot at 35 the jjc,i no
sholfd R Herie OB B o b s L TR0 G dagne same
proteiCTARRPND06/006269

There remains a need to develop improved conjugate vaccines against neisserial
meningitis. The present invention concerns the provision of a meningococcal
polysaccharide conjugate vaccine where conjugation of each polysaccharide is tailored
(rather than being uniform) to achieve an efficacious combination vaccine. In particular it
is advantageous to use linker molecules to conjugate certain meningococcal saccharides
to their protein carriers in combination with others that are directly conjugated. In this way
polysaccharides that are less good immunogens may be presented to the immune system
via a linker, and those that are very good immunogens may be directly conjugated so that

they do not dominate the immune response to the combination.
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Accordingly, in one aspect of the present invention there is provided an
immunogenic composition comprising at least 2 different N. meningitidis

WQANGME3dAccharides, wherein one or more is/are selected fRfrd/ERA16/006269
group consisting of MenA, MenC, MenY and MenW which is/are

Acc@ﬂﬂlhglﬁtﬁaﬁi Bhoughetlinkaneo ;aéwmiefnpémein(a)emwhommwwa fmmunogenic

different saccharides, i /ar
conmgsl}i\ower%) M'e%yﬁ ﬁ? '&%Sﬁlch |s are @P cht@g%%gg?%%ﬂ"%fs wherein
onecarrivefs desaneés pelecad dronc ddirsingrokn erasiping MEMderfayMenC, MenY and
Mef@NiHaked i ueh@inke irpddieninkdirestly CHF@N&B@YI(@‘CQHEone or more
MenC may be co ated thro glgf a linker ang MenY 10 d tJrMa
O OGP EE LA SAEHIE 1 R SESHBH STV FT RG-S enA, MenC,
Merear@\WnWdiretibh ovaviedidaCtinagrijecetedugaeatieopigtein(sker and

MenWY directly. A further consideration in a combination vaccine
comprising various saccharides conjugated to the same carrier is the

In 5JdEBAG MRERISNTRTFIE B RSHMEIAMRY SORIUEes HoHeL, B linkesgnd MenC
direany the mxf@{rmm@e MaybeamdsnEenedjugbtbd tndiagm agmiaachrtd MenY

dlrecﬁnjll'rgatﬂ &Wr\}grmg Rﬁgrﬁneﬂlh?a\g'gy%@@%gegftﬁro gﬂ(g Tlr(ﬁ?élr and MenCWY

he immune syst ever i jugation takes place at
diregitye FérM@'héﬁ] Paydregpaiugaian thieoeghadinsestand MepMeYsdicesthitide
Versus another the protein carriers are likely to be different to some
A fe%% ent in ho yﬁresent themsel es tQ/ thgrlirgrré%ne s%sh mvanous charides
A SFd‘ﬁod]y ﬁrﬁ Bpatatd e‘?%’@gd’ ent offite hveRtien there' R prow&ea
conjpugatechimdbe e eqrositiis ibenipsisinef adesiest indiffeeeAuRRIeSsMNIde0 much

carfHERI8E SRR AURY IRINMARINE REORESATHST BEORIMPORAASIANES a uniform
tetanus toxaoid), wherein one or more saccharide(s Fg) is/are conjugated to

appiRAELIRIEPPRSEHPVINS FRSE) YopreseiBa BHA PR Frofidrh bmoell epitopes
to ticarienuaedsgsiemr Mone garcithamijiefs)ios/ dakesoplagataiddiffelentaheenical groups

withm%%i%%giﬁ P?Sfé%"i’o{rdéﬁ@ Q&R\é?%é)(ﬁ%%@‘ t%QUB,QVE, Rrgé?r'férs are likely

carrier first and SGCOI’] types o emical group ma present In

. to bendiffaraaiiacspme reat iRk BIesRR HemaRlS e S e,

acids of the protein carrier (for instance 30 certain aspartic acid / glutamlc

AccBidhs S'Pn“ae%é“ 0% 38he0d Ce“fao'?@{é'fr‘n% AR 686520 PHRunogenic

SECCRArdE RS econjugate oacarboxyl roup on ecarrle and

compestiienr eprmpfisingra @Qﬁl;?i@ﬁﬁi@f&ﬁ@@cwm%@ﬁmg%‘@ﬁ ﬁW"ﬂtﬁbY\l@ the same

typé@ﬂjé&ﬁ@ bSeiRCHS AR tBn) (ﬂ@nTscﬁi%ﬂbtoﬂﬁér@h M sliffesR8isaccharide(s)
ugate, 35 Frﬁ'lnstance in MenAC j\}fi enA ma%i be linked

st P AHa e P e 20 R st el protei
carridendhdintieel tr aseeosrcthackie(s)aisiare).donjagated2@01e0ca4igr protein via a

sectrid (HrAINGIDPE P naMEaNGrovRER! i MefinBayige linked to a first

type of chemical group (such as carboxyl)

The first and second types of chemical group may be present in the protein carrier on a
mutually exclusive first and second set of amino acids of the protein carrier (for instance
certain aspartic acid / glutamic acid residues in one set and certain lysine residues in the
second). One saccharide may be conjugated to a carboxyl group on the carrier, and
another on an amino group for instance. Such conjugation may involve conjugation on

separate B- and/or T-cell epitopes for each different conjugate.

For instance in a MenAC vaccine, MenA may be linked to a first type of chemical group
(such as carboxyl) on the carrier protein and MenC linked to a second (such as amino). In
2
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on the carrier protein and MenY linked to a second (such as amino). In a
MenACWY vaccine, MenAC may be linked to a first type of chemical

WQP8YE8d¢h as carboxyl) on the carrier protein and MenWY R§REBPR9¢$/006269
second (such as amino), or MenA may be linked to 5 a first type of

a M%HSV&U?E&H@W&? Fhagealmey l);%‘fﬁ‘ﬁ?t%@éﬂibﬂ%ﬁl@ﬂduﬁlmlg\% carboxyl)
INKea 10 a secanda (s N ccorain a further aspect of t

on YR GRS (EAEA AL MRS 6 SRR T AT al yenACWY

vacdise denddl seay e Nefkeseidearfiestitypiei ditcbeminasigrp el (sirdbtasisgraxyd on the

carrSE A PEHA AR fHREV® d0S&0hENSUBNTBYNAHRABIC SOMEORIHRIY BE linked to

“vaccine of the invention. According to a further aspect or the invention
a firg{hPes rGIHRRIFANIFARRAIEENRS CAMBYLRIOA JInEATGE RIS MEnCWY
linkébedrestreit @upheaeationodf disease caused by 15 Neisseria
meningitidis. According to a further aspect or the invention there is
provided a use of the immunogenic composition or vaccine of the

Accaidiagtionaifugtrerrinerl el fBeoinyentienchsie s Piovidedadnalbrff immunising a
hurrife vRstiagmhstishasre euused By Neisseria maig@itds campresegipidministering

ofhi res Eigure 1 - A - Bar chart %)Win GMC responses ip an .
to 15, Rl ETIRPEARPID 15 o eV Rar A B R prsggeine of the
inventitie MenY polysaccharide. ENYTTO014 is a MenY- 25 TT conjugate

prepared from microfluidised MenY polysaccharide which had undergone
40 cycles of microfluidisation. ENYTTO15bis is a MenY-TT. conjugate .
AcoIRALAR ol THREr SRRERGERT MR Y BEHASIE R Ric iR HEH (ftldryHacoenic
compositiatesfdheniovefitiah Satiase- iB thB drecirasrd o vpirey €BOT Rfspieeass daused by
Neidda ANt M \{t&@A assay. ENYTTO012 is_a 30 MenY-TT _conjugate
prepared from native MenY polysaccharide. ENYTTO014 is a MenY-TT
conjugate prepared from microfluidised MenY polysaccharide which had
Accovaitey 36 Refdrtharysipe aif antbeofiviglisiatioth e FeNY provilieili s iese Mieth¥ -immunogenic
conjugate pr ed fro iC idise charj j
co B o LR T B BRRRE P & BB for tne
treatpogyit/ oODENR T A KizgesAS0BRES | RYINE/ SSeHEcTSM Rt Esent invention
there is provided an immunogenic composition comprising at least 2
D dif.fetr.ent .fmeningitidis capsular saccharides, wherein one or more is/are
CSEURIL T O Y Sit st group consisting of MenA, MenC, MenY and MenW
which is/are conjugated through a linker to a carrier protein(s), and one or

Figuhorediferent eaccRamiRp cNREaSqierked oan A RRRIHYIIDIBN. ENYTTO12 is

MCOHS1I_StII‘I of MenA, MenC MenYt,an%M@WIWhlcmls/,greE“eqx‘yom_ Meny
a %5K]uaac[ ﬁtﬂgaéecawféﬁrspoﬁramgf ive MenY polysaccharide. is a MenY-
TT conjugate prepared from microfluidised MenY polysaccharide which had undergone 40
cycles of microfluidisation. ENYTTO15bis is a MenY-TT conjugate prepared from

microfluidised MenY polysaccharide which had undergone 20 cycles of microfluidisation.

- B — Bar chart showing GMT responses in an anti-MenY SBA assay. ENYTT012 is a
MenY-TT conjugate prepared from native MenY polysaccharide. ENYTTO014 is a MenY-
TT conjugate prepared from microfluidised MenY polysaccharide which had undergone 40
cycles of microfluidisation. ENYTTO15bis is a MenY-TT conjugate prepared from
microfluidised MenY polysaccharide which had undergone 20 cycles of microfluidisation.

Detailed description
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More specifically, the first group may consist of MenA and MenC, and the
second group consist of MenC, MenY and MenW. Particular

WQ B EMAFdAts of the invention are 10 immunogenic composif§ridEP2006/006269
comprising: MenA capsular saccharide conjugated through a linker to a

In oP@raSheEOEHNRNEMRAE |ﬁ6§|ﬁﬁ%r ﬁ%@é%@rw@ﬁﬁr&mﬁcﬂﬁr}m@dﬁo @omposition
carr,ler rotei ular saccharide ¢ d throu k

comg T AR AR TRy RAR LA T A g e e B br more

is/areasamcp&dtﬁmnmﬁmtag@mnewsaﬁmﬁrManéh:;Md@@ cMﬁG‘éa@é‘d MenW which

|s/arg‘r96}qng%w%r€h@rpai rigkBFOIS IR SYRher '\6?6%.@(@9 %M%ﬂé’vﬁaﬁ@r‘@ﬁlﬁerent

saccharides directly conjugated to a carrier protein sul
sacchaikie 19 ATIBSRA T Gy ReS A G 2% lé?sﬁi&’g - MenY and

MenMeniicind/Me nlivdcthapsnilagatad tharicrsetiprotirdehjugated to a carrler
protein(s). In any of these embodiments a Hib conjugate may also be
included, which is linked to a carrier protein (see list of carriers above and

More sRseifierlxieiestramupenay sPRtshahMenfkerdeftie fifhthe second group
conssacehaviget thmeiphoahdhimepecifipatiwularay inshckirie pslysecitizariclention are

osaccharide and includes both 1 I
I BTt o B AL el A AP e e 298 Efey rouen o
linkem o gsr(isserfotaix angIMerrs 9FBsuanprCEIAOPSHIE Gl PEpIigAtAR taya carrier
protgﬂcrﬂfé'tf‘u@'%%ﬁ?ﬂ}a'? %'ﬁ&%g&hﬁi 'QS?J@QéIélﬁtﬁz&@Hnaorﬂﬁfélﬁﬁatg Irééil;lée protein and
VISCOSIyIn polysaccharide s es a r to improve |tera ility for,

endoRRyHEY ?ﬂg {2e st &cé%@r‘fg leff O3 FVRLARIEF B U505 AngdsMenc
capstyani caihcbaBtae peajugaitsy mwmamanymwmwmmwwe@m.mv and
MenERCBYsMsGNigilifindandasdiliPLsRagHtes S8Cs S, PRX SPNIA &hpsular

to a carrier 30 protein independently selected from the grou conS|st|n
sacqhefiqe E?“JWM?’QI-Q@n?e'm"éF i ?f%{ﬁarpﬂf&@'ﬂ BrAMSYe: MR Gt Men W
capélsltaof syothuridasietiscidtpt roawjlngmtezkdon me:amoequgam&er§mdnnmytlmﬁ these

embgo‘%ee %th (Mélarl L@n %ﬂﬂlq@oo&ﬂ %#2%‘99' Ldlm@d‘%oést%w er protein

cap su al saccC conju ate rent carrier proteln
(seeths iz Qi?ﬂé’%ﬁfbb@ﬁ%tf%@3}3&?\9'8”&Hj(@céhéertﬁ‘fﬁlé%b?dé‘%%{rner

protein. For 35 instance they may all be conjugated to the same carrier
protein, sele ted frpm the p,, consisti fTT, DT, CRM 97 f
Thecf 'tJ thi ?I@i%

P TAS BTN B oo AP EFIAERR JRAYS 10857 o aaECentride or
0|lQCFSWEHEBWQMQ@%thDPme@QﬂﬁgﬁjéfédﬁWtﬁ@@d?ﬁét%&@r@r'SOlated

fronPB‘aEﬁHhél%W%EQBH%;QQM%Q@W%O@%%BIW§@B@d&ﬂ%ﬂéﬂb{@g%ws%
nin I HIP) capsSula ccnari rese re co ale

and FEASTROE] HhaLm P e Qe RIPY. o Re sas R ized i order
to rectucrvisitizHitytepsiasabahatisle catpiescamilyydte irprave Skenabiliylémtonhgated
procmﬁéar@ﬁ KL SaEHSFidER HiSVe @%@FHWQ@W%&%\%R@'&?W&@@@h%g@& units)

conjugated to it) Hsee for instance WO
and are typically hydrolysed polysaccharides.

Each N. meningitidis (and/or Hib) capsular saccharide may be conjugated to a carrier
protein independently selected from the group consisting of TT, DT, CRM197, fragment C
of TT and protein D. A more complete list of protein carriers that may be used in the
conjugates of the invention is presented below. Although one or more N. meningitidis
(and/or Hib) capsular saccharide may be conjugated to different carrier proteins from the
others, in one embodiment they are all conjugated to the same carrier protein. For
instance they may all be conjugated to the same carrier protein selected from the group
consisting of TT, DT, CRM197, fragment C of TT and protein D. In this context CRM197
4



10

15

20

25

30

35

04/083251; for example, a single carrier protein might be conjugated to

MenA and MenC; MenA and MenW; MenA and MenY; MenC and MenW;
WQRAATOE2MenY; Men W and 10 MenY; MenA, MenC and MBATERI¥14A06269

MenC and MenY; MenA, MenW and MenY; MenC, MenW and MenY;
and\danaMenEoridigeiddanbd/iir\santib cartldyiprotein ds aneyMigleCbyttibhaote amino

. nW:; or Hik. and.MenY]. Alternatively. t ccharides m

acid, i o R R TG A e RS T R S SaEtHfdes present
are gaslveatediidiein carrier only having one type of saccharide conjugated

to it). 15 Immunogenic compositions of the first aspect of the invention

may also have aniy gr all the additjonal characteristics of the r?econd it th
If thes Reielt (FRMIRREIT SR Ac (/érs%r. [RU& SSRGS o IR SRTRR SN the
sacthariglés puekehecanugatedhogydhie sampovitienuR20afotheriviolgiat teager (carrier
mol RIS AR PRHAS £ UMAANES SAUHHRAS LBRRYAIV PRIt §s8RM6r RMBBince WO

of carrier protein, wherein one or more saccharide(s) is/are conjugated to _
04/QRd2Sdrrfer eﬁﬁmﬂwv?a%ﬂf%t@ﬁ@'o?raﬁ%mm%ﬂrﬁr%%ﬁ%?é%&?é\f?ﬂérﬁ@ﬂ MenC;
MerfXGh@lenvipide sAcshariiety), iMant camjuiietad ;tdreCcarnde MeroteibsrmaW and
second (dif y fr/C ical p.ont te rr .
Ve O G B e AT WAL MRy, SRR Ton o MenY:

MenfieMany¥ angiden¥uMepditdeait MeplyanerMantnidibiasdiMapA; Hib and MenC;
Hib 3y]§rarm§ﬁw' ;QSFIW&ii&fﬂﬂ@rﬁ*ﬁf%ﬂ@h%@ggzﬁé%é@ﬁaﬁ@@gSﬁ?@é@r} be s?]parately
differe r sont rotein_carrier. "conjugated separately to the .
confugaied IR o BIRS 1 1RE BLOP e Laaan IPoIBaes! Protein carier

onlyduayingaoed typeh of saceharidecranivgededlly itfor example, MenA is

conjugated to tetanus toxoid through an amine group on the tetanus

toxoid and MenC is conjugated to tetanus toxoid through a carboxylic
Immyag5Ria SBRPL Hliearert PR el AeRFCtaba Iy Bssalphave any or all the
addifionl ahaxReRETATP A 642062 GB pe bt Hizsintes rdmechadidiegs yensg), be

conjugated to the same carrier protein independently selected from the

group consisting of TT, DT, CRM1 97, fragment C of TT and protein D. A
In avRsecpdnaseetiist drpronanticartBrsanst PRRSEPiCt s IMALCERRig e Position
compkitlitgiRiessist? igiffsasaniacchaiiy. donjdigatantxdgatdd émudtbly alye same

be. considered to be the. e 5 carrier In hey differ by only o .
woe G EATRE RO W BT aRE ot PSR AR 104 DBy e carrer
proteinjvigageditg TYRenadnehemisetigieHptIes filke ratelcadigfeadd one or more

sacERRINGS) HWRIE LBRRESN GRIEIAEE FHASANRN SRAGHE RAiREIR) type of

cnertiSS HFRISBE T et protein. Thatis they are

In one embodiment the 2 conjugates involve the same saccharide linked to the same
carrier, but by different conjugation chemistries. In an alternative embodiment 2 different

saccharides are conjugated to different groups on the protein carrier.

By “conjugated separately to the same type of carrier protein” it is meant that the
saccharides are conjugated to the same carrier individually (for example, MenA is
conjugated to tetanus toxoid through an amine group on the tetanus toxoid and MenC is
conjugated to tetanus toxoid through a carboxylic acid group on a different molecule of

tetanus toxoid.)
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10 present on a different set of B- and/or T-cell epitopes from each other.

To predict B-cell epitopes for a carrier known methods may be used such
WQ 3087342 both of the following two methods: 2D-structure BEEHERRH6/006269
and/or antigenic index prediction. 2D-structure prediction can be made

TheL@iB&ﬁiE?s%%éﬁ&@@(@f?%ﬁw&mu@awtéqn@%éﬁﬁurtﬁrr@iom&émaﬁ@épendenﬂy
t. Biologica C|en n I

selegleg [ 6 SRR TRIED it et TN o LR 0 T piais™ O- A
moreesuribletbbigt dhpretein awmmmthgtmam ns_eslllm&te [coEBYRtERef the invention

is pRAGIRIYSMFEMH Ihidischteg TR 7RO RMG Bsleyuekias BibEMe same
Ien th for an antlgenlc pt;ftlde An anti nlc index of O. gﬁ%r amin

carry SRR BB B AHNRD B G AN TR SR T BRATFA he capstier
sac¢hadtamprédesipae aalhpioibded €. peptides bound to HLA class |l
molecules and 20 recognized by T-helper cells. The prediction of useful
T-helper cell epitopes can be based on known techniques, such as the

In o pMiosiment the ditt sisbeesynstiiefoR) sheMieriArEP Biodberpretein carrier are
presepb-&6 bEHARAD. E’harﬁﬂ@chataeamewésecﬁetaetadﬁrenpmmuprhat is, they are

ore SRS BN IGHICn SRIOBIOUP A G5 RSN ALSASTHRNYE, orecict B-col

menlngltlc?s serogroup pp r saccnari

epitppenifagiadiarseromoup maﬂap@a|ma§éae:na¢@jét(¢ne¢mlthﬁrrﬁéhmgmai§e following

two SRIQHERIYP Yb-SROSWRS %aset&asdea@h\d%}v\é}nldemﬂ UpaERefRARGRPIBIRkructure
saccharide (Hib), Gé 58 B Stre tococcus gg I ca ular cc aride,
td08 %

prec@t&rb E28¢y B alrr&pl n [%LMP Jonés, Brunel
BioiStrepatice cBtrsugrddgpti| Beybeyitza mmmearmeupmmmdéwmmsusa 3PH,

UK) I éth@%%%"%éi‘%%‘éecﬁé%Peﬁ §HQH¢EOBQE%U§f9ﬂ‘Pé‘F?n\étﬁél?%’é%nbed by

saccharlde Stg:p lococcus aureus type 5 capsular saccharide,

JamepaprE A CARIRS 411 85 HORED < lee haramelhrs derindb Bigram are
the Sﬁlgmlmmﬁhmm@ﬁlwgﬁwhmmﬂﬂﬁdianMntlgenlc index of

0.9 ?&t%r%ﬂ“%hﬁ'n ﬁ; %‘&6% E n ngc Bgr%é?rmsgfu@?dcﬁ)Wéafhresholds in the
chari A, 6B,

pneumococcal sac es such as from serotype: 1, 2, 3,4, 5
programg, BRelper, s51h GRitanes, 8pk, PERlides bonnd1 e Hidn ciess, &dﬂthfules and

recoghflzéd 6@ﬁf-rhalperecensbqawaataﬂmmmuseﬂqanr@wwsampééhﬁn be based

invention, consists of WO or mor |ffer
on Ko BT s e R oSS ey (TR 24 oy (Nature
Biotgeinuls b bRt @@.@)-Nelsserla, Streptococcus, Staphylococcus, or
Haemophilus). The first and second chemical groups present on the

Th protein carrier ar d|f EIrom 5 each other. and are | eal a&%al
© SREMRATGPJURY a% SPBARI GG BLRSIBFLEIG ! oH’S (ses sefrgroup A
capsulky tmcshkmiedMedé{)eNdmwmdmaisergmappcﬁmsan@rmaommiDW(MenC) N.

merfhgiiais %%&EBUPSCEHL%’#%&VM v Fepsy! Qro%lﬁmi%cg&ogroup W

groups, Guanid W)%S and Indolyl %roups In one embodiment the first
Cap%ﬂéfnﬁéﬁFﬁ?BGE | il eRgas bR fs SRRHIRT cranchelidr AHiPle SEoup B
Stregtocyatas egexppainedpsu@eateicharide, Group B Streptococcus group |l capsular

saccharide, Group B Streptococcus group Il capsular saccharide, Group B Streptococcus
group IV capsular saccharide, Group B Streptococcus group V capsular saccharide,
Staphylococcus aureus type 5 capsular saccharide, Staphylococcus aureus type 8
capsular saccharide, Vi saccharide from Salmonella typhi, N. meningitidis LPS (such as
L3 and/or L2), M. catarrhalis LPS, H. influenzae LPS, and from any of the capsular
pneumococcal saccharides such as from serotype: 1, 2, 3, 4, §, 6A, 6B, 7F, 8, 9N, 9V,
10A, 11A, 12F, 14, 156B, 17F, 18C, 19A, 19F, 20, 22F, 23F or 33F. In one embodiment the
immunogenic composition of the invention consists of or comprises two or more different
6
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10 detail below. In a specific embodiment the immunogenic composition
comprises at least 2 different N. meningitidis capsular saccharides,
WQHEIEIEe or more is/are selected from a first group considHrtT2N6RR6269

and MenC which is/are conjugated to the carrier protein via the first 15
sactiBRd¥sCheamicaliowame thiopustett cariesrior iaganseisashaxylbtamdococcus,
St @2\2 or more different sacc arides is/are selected from a second group

a %?&?ﬁdsoio ﬂ@ﬂﬁ’en‘{(s ind MenW which is/are conjugated to the
carrier protein via the second type of chemical group on the protein

The RSP RN R AP rdRHE BrisdRELAMNOYORIN ESHRH B QGREENt from

composition of the invention comprises MenA conjugated via the fir ttyge
eachyt oo ieaf g5t pitRA Il SRE5YGR! SRR cmﬁgg?ed?ﬁ ¥eused for
conjsgatiod puppoatshEhagahgydm étedtest dmizpandent)y Ifncanditleegroup consisting of:
odi ¢ . o " : coni

e S i 31 s TRRERY oroues.
Gumb@a@@asﬂ@m@ '%‘E&b'nsrﬂ}ﬁ@of'?:ﬁé}ﬂi@&‘l‘%‘?ﬂlﬁ’be{fbr"i'ﬁsiyé{ﬁbé%ﬁﬂ"fﬁéj. gfoup is
carbdQiheidemb edibedishaime) wiagsnieaampasiogreapipaseedaimkd in greater
det cpbzé'ﬁ'gted via the first type of chemical group (for instance carboxyl),

and MenC, MenY and MenW 30 conjugated via the second type of

chemical group (for instance amino). In another embodiment the

In alZPBEACILNIGRBROHEGMARIABGSAE MpnfatshMerprisesinoriad viaihgent N.

e AP P CE P GBI G BTG, I TS ARG, 5 oroue
congisfinQ 21 MiehA ll MEBUR Wi EPare 1darpiges2b® Itharvauicthprateoveia the first
typeeg?b&{gmﬁgfsgwwntqﬂg RESHESFNEA GO GRBIMAELCEHIBIRAR)SARE d¥%r more

__of protein cartier, Hib may be conjugated to the carrier by the first or
diffes@RbPRAENFEIUTS (FEFRi S SEa IR ShEceRmsLeitventarRi<ioR; 0h MenidignY and
Mertar st gsmare. Sobiagated donid eratiiznSpirotéie akpdiots ssdbradinypatimfnchemical

o5 RSIRIAeS S dpypaiondipagjcular the N. meningitdis

accharides an capsular saccharide) included in
pharmaceutical (immunogenic) compositions of the invention are

In aqgwwmarriﬁé mmﬁdﬁé@h?aﬁtﬁ&@wﬁﬁ%iﬁdTrﬂhdmwﬁﬁﬁg& MenA

10 fragment C, non-toxic mutants of tetanus toxin [nqte all such varjants
coniygelfe Ny i TR RS, B Bheicall GHAlB, T Al fe Sl R Menc
conjpggteseia dhersesnndivied pf dismiealigrasiP(DTFjaGRMMIR)other

non-toxic mutants of diphtheria toxin [such as CRM176, CRM 197,

CRM228, CRM 45 (Uchida et al J. Biol. Chem. 218; 3838-3844, 1973?{; .
In apeiReoeRRRY TENE BRI 1B BRIR D SYRAEHN 67 R SindPRfuSyHgated via
the fietctypedol Thyniitehgisumdfofoinietandd ersetioayl), Ermgindensd doojugsitéet via the

secSd Wi YaReHl BRI {6r instance amino).

In another embodiment the immunogenic composition comprises MenA conjugated via
the first type of chemical group (for instance carboxyl), and MenC, MenY and MenW

conjugated via the second type of chemical group (for instance amino).

In another embodiment the immunogenic composition comprises MenA and MenC
conjugated via the first type of chemical group (for instance carboxyl), and MenY and
MenW conjugated via the second type of chemical group (for instance amino).
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1992; deletion or mutation of Glu-148 to Asp, Gin or Ser and/or Ala 158 to
Gly and other mutations disclosed in US 4709017 or US 4950740;

WORAA3AE at least one or more residues Lys 516, Lys 526, PAEEE§06/006269
and/or Lys 534 and other mutations disclosed in US 5917017 or US

In aﬁ e %V@%%BBBM%SQWEWQJ%QMQEB %éﬁllyaf&nté e same
DT are consider d to be the sami%% fcarrler Eln for. the

typep?]frr%%tg@cﬁqrﬁﬁgr N S FEUNSS %%mgfyﬁn I5LP aﬁffggg)type of
chenifest tghoupum @Bpﬂﬁﬁeﬁl}mer@ MB@WWOG@@:@@W gtentbrane

protein - usually extracted from N. meningitidis serogroup B -

EP0372501), synthetic P‘eptldes (EP0378881, EP0427347), heat shock

Gengraksnsiderdors-n shaRsRegEs ohle IRYEMIAN  oteins (WO 98/58668,
EP0471177), 25 cytokines, lymphokines, growth factors or hormones (WO

Thegsla/%(:)élhla‘ln6 ?f{ﬁeahw ,![:Ew gﬁ?ég r&ﬁﬁggtﬂwwphﬁs&?ﬁgﬁﬂl? &ﬂ_aﬁgg)s End/or the

FSM various pa erived antige ugi et al (2001

Hib Mﬁﬁh@hélag@_h%m M%%P&@N@%B@éldl(ﬂﬁk&ﬂ%@ﬁhmm&)tms of the
|nvemféﬁta|f'€ rEb‘ﬁ]Jg?até‘@%'g )cﬁﬂﬁ#f’ﬂﬂﬁ@ﬁﬁ@l@ﬂ HRCR RIS bRSIBATVY Qetanus toxoid

9 on uptake rot 1/72 toxi Bof C.
fragfﬂﬁmlle (\/\?é i?@f} ?Dr%tel gg ?éﬂ%?fo ;ﬁno? %?6 567?8?6(% IET are
conad%ﬁmwlmemﬁthemﬁntunﬁ)@ém@rﬁgmy@;‘mm)ﬁ%f‘ﬂhﬁs rwepsen akéyghiavention],
dlph?ﬁé'f?]% t%(:?ké?)lef 9@?}”%3?@@7" mpﬁm%%%’)ﬁm%%aéf t&(ﬁhﬁ%ﬁdg , {3 Q5uch as
of the saccharides meningitidis ca acchari a
CRITE o CNET R BN RS2 Ao o 216 082644,
197 8) ORISR NP46) T REICZAMRY 4038 presERIVHNY ramydneeron}ligtmad described

h
or S SR R ey sl

19935 dlateliReqr Fwﬁ%%%@'%é%‘PﬁéPﬂ%ﬂ\Pﬁ@huﬁQﬁ(&Fs@ac%ﬁh%’ and other
mutNeRAKS oY are UBlegendently 408 UgsaTH00 tettatithtexaid astadre2r more

reSIg’ueBA}_gmen Fh/e%%] %RB%%"" }4&7%? 3/? I§§)4 é)[ﬂ u&ﬂger%gt;t%n% I&ls%ﬂ)sed in US

|mrﬁuno enic composition of the invention comprises a

591701 ety |ﬁ@5§§a%cﬁaﬁaarwaﬁ @g@!@éq@ ;] %@Aé?dtﬂ.ﬁ%@ﬂ@%ﬁ@ﬂants of
DT 4R HE6NAde88II8NBe Ofd , dameClypel T, ééﬂ@é‘ﬁ%%ﬁf fof ansl prpbeEeD.of this

._In.an embodiment, t elmmu en p s mventlon

e OB SR oAU QAR o A obler e Cadleddr RFOs 1)
OMm&: @neupgmmsahgtmnThembreml\mwrrfragmmib'cexiraaedrfdomdtéweningitidis
seronoEBesmnﬁmﬁzysﬂowﬁgw;séahfewepbgﬁsmor@iwmmsqa:ea shock

least one meningococcal saccharide (for example MenA; Men
ProtRen VRIS SABI CAREACA BETD, RSN QI OB AR EEaT 1177),
cytoMeesWyMﬂ’mEirmsd dentt; fdetorg/ @anblofvhenys NWOAS Meh@&ndatésial/ proteins

com M&R @nghéﬁre(DMeP%eW%%@Q@mogﬂéé MGy M%@Nv@&%ntlgens

or MenA, MenC, MenW and MenY) conjugate having a ratio of
(FaIugn et al (2001) Eur J Immunol 31; 3816-3824) such as N19 protein (Baraldoi et al

(2004) Infect Immun 72; 4884-7) pneumococcal surface protein PspA (WO 02/091998),
iron uptake proteins (WO 01/72337), toxin A or B of C. difficile (WO 00/61761) or Protein
D (EP594610 and WO 00/56360).

In an embodiment, the immunogenic composition of the invention uses the same type of

carrier protein (independently) in at least two, three, four or each of the saccharides (e.g.

N. meningitidis capsular saccharides and/or Hib) contained therein. In an embodiment

where Hib and N. meningitidis capsular saccharides are present, Hib may be conjugated

to the same type of carrier protein as the at least two, three, four or each of the N.
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Men saccharide to carrier protein of between 1:5 and 5:1, between 1:2

and 5:1, between 1:0.5 and 1:2.5 or between 1:1.25 and 1:2.5(w/w). The
WoAMTIAMEdhic composition of the invention optionally comprisBSTHEHR§06/006269

saccharide 20 conjugate having a ratio of Hib to carrier protein of

meMR§MERN sbbchBAdesl; kof andmple, 14 anst Udofl Bénd. Lidshingitaie ekt etiarides

ex 2.5 or 1:3 (w/w). The ratio of saccharide to carrier protein, (w/w)
e 2 PR MSN FRIET e B RSy o 2 3 o 4
conjagaiasit arfhoptisinalydditeisratasdcanjngateddwiassay (for 25 example

Lowry et al (1951) J. Biol. Chem. 193, 265-275 or Peterson et al Analytical

Biochemistry 100, 201-220 (1979)) and the amount of saccharide is .

In - 2 erRPRIE ERIndhFC BB R BRAIG ORI S ifle 8 pia8n{RVERHIRR: SATRSISES 2 N
merspgittizaypfateMenjigBibthte aassaiefqrdtein Sadertdddsmrcthel grespyctorsisting

of @O%ﬁ%@n@gg#ﬁ e t?i@,rl}f Mr‘&%ﬁ&élﬁ@lm%ﬁ dﬂrgént?a%ﬁﬁmunogenic

e immunogenic composition of the invention .
compesifiersed Me ivPMYgRiFRNRARIMAdAIR ST ide)canigpie fqig carrier protein
seleSts affit e gndupatensisengiaftine, T NTRIMMBTd agmesiaO @ (5) and/protein D.

the Hib saccharide is conjugated to the carrier protein via a linker, for
instance a bifunctional linker. The linker is optionally heterobifunctional or

The38nmauncbiitctramapostigingdortegaimpratipre aptignaliviregriigesinat aleast one

merfiﬁ@ggy&l:_‘éﬁ%)ﬁ_d EGid@C(FbFQ@éI&?ﬁéﬁﬁ&qg(? rﬁ@ﬂg@()lgl?@igg?é gZEFWO KRMAVEhd MenC:
carboxylic acid groups. The ljp| s ) .

MergheoP i Mot AR 3 B e e aMEEar Tl Mo e, blag Xy My W and

Merbarlbdnr}AtoM@@\ podsM@thMeisA_AMelnC)thm IMkeh$ iMdode MenW and MenY;

Men%tplmﬂﬂ%HH%&W%P%Q&?@%MfWV&?&W@M”@Or(ﬁéaqyféf ﬁg\fi“g a ratio of

(1979) Med. Microbiol. Immunol. 165; 171-288), haloalkyl halides
Men(sRe40878849, @Véﬁsﬂ%?ﬂﬁ@d&“{@%ﬂéﬁm%s%@@ﬁﬁbi,%éﬁ&r%1 . between
1:0.5liamain 2ok betwesrinotR% arcdal 2l I 59286). The saccharide

conjugates present in the immunogenic compositions of the invention may

be prepared by any known coupling technique. The conjugation method
The R HEYISHIGEAMARSTIEN1I9E B dPaIENVRRAIDRSIN SOMARRSh$|dfingaccharide
conjOYHE e ERH AU ETMIERES SArbrprdteiFdOBeNeeyieNBiarREE; The and 2:1; 1:1
and 3P SRochade may iuls be goyplad diecty of via a spacer (inken

group Toan amirio group on'thé Carfier proteini” For example, the spacer

could be cystamine or cysteamine to give a thiolated polysaccharide

The Mtihof Qub RGO WP ISR BRSEH IBIAIR A BIRGHIRRIEKAE RDHRiIRSfhined using
afte[_ reaction with a _gnalelmlde- aFtlvate,d carrier Eprpteln (for exam

3 le
the Slerii7ed\ AOBERE nHRSABIOHTL A IRIEM RSP (BINES Mt Ad Blgassay (for
exanydedantirpigé air (Ngigcihimioly| ®nemod 88taébrantoacdtatejs@paoralknalytical

Bioc é’@;ﬂ(?t@oe%'i -&R}i?@ﬂy)w % %%En?%?@m%gogp&%%med using

hexane diamine
ICP-OES (inductively coupled plasma-optical emission spectroscopy) for MenA, DMAP

assay for MenC and Resorcinol assay for MenW and MenY (Monsigny et al (1988) Anal.
Biochem. 175, 525-530).

In an embodiment, the immunogenic composition of the invention comprises N.

meningitidis saccharide conjugate(s) and/or the Hib saccharide conjugate wherein the N.

meningitidis saccharide(s) and/or the Hib saccharide is conjugated to the carrier protein

via a linker, for instance a bifunctional linker. The linker is optionally heterobifunctional or

homobifunctional, having for example a reactive amino group and a reactive carboxylic

acid group, 2 reactive amino groups or two reactive carboxylic acid groups. The linker has
9
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or ADH and the amino-derivatised saccharide is conjugated to the carrier
protein using using carbodiimide (e.g. EDAC or EDC) chemistry via a

WQAMBEWIYPoup on the protein carrier. Such conjugates are dBSErREQG#006269
PCT published application WO 93/15760 20 Uniformed Services

for ék%im%Té'WeﬂﬂgeW@ 69@5%5@43 and Y%Oﬁﬁﬁ%%@‘ba%@ra%gﬁ%bh possible linker is
techniques use carhiinide ra2| es, a e rbora

AOH Ot T SRR A CKHEURDRSShs EORMERy gipyiamine

(Gedarsoetbeal i \BKD) OBIE@. 7 2dicGiglig dtronunrly ihGdivel ﬁh&%b)nwainhﬂwl halides

y, C fr )97 t N
e YOS R RS e o

aminqcapiait aFid ERHIRIEAP: 1981. 218; 509-18) followed by reaction of with
a protein to form a carbamate linkage. This may involve reduction of the

anomeric ter t
G T
be mﬁmgsd ngmyn@mwp mwmltﬁphwwac %mm@emﬁfa%éa@téely on
actiHIdEBIPIHD $heckéMdeaiamatey e rmearataydiime ByRdIAiIGHe Us @R wroborate
(OB R Ao ABHE B Seter L =1 CLod SR LA (e Erymled directl
or vig6a 35adefAfidkesopne Wtite amethivdsgaeerdesdhbewirieBeretein- Een &ed)ple, the
spaép @RP be @2951? 1y 67%?91%&@%’@ %%@%Qﬁét%f EJ@E&QQQ@@%% could

A further method involves the coupling 0 f anogen omide (or CD ?

be coupleddq e SAHHRUE A& MRRIBE RS SRIYBRARIRL FAS DY fraleimide-
actl\mtetianfanmrlprdwnWm@m&@MDnr@hul&cﬂtﬂbleﬂeﬁmer protein (for

exarjrﬁq]@;uyw l%@@@hg ég)oﬁ% %ﬁ@mlﬁldgﬁ%E%&aﬁem&ﬂo%wg@fn%mnally,

group (optionally an activated hydroxyl group for example a
the W%P@Mu@amiém% Ry &M Hemyisiva SeuRipdavithifgenfdiamine
or ADHaaNMAhRT ApAiFOdRliogIBP T Ehprdein eﬂhﬁfgdtw&y teingdingstlprotein using

._(through.a linker ez EF lin resent, a.hydrox up on a
s R B S Ac o AL i e T HEsCR b te proten

Carr@kanﬁi-l@'b;ﬁ%#@a@lmwwﬁm@%n'MRGFrThéHb\*ﬁhﬁ? grenficatiane Wke93/15760
Uniféoatx8emlecd Didarsiy e wiv aaied 3ecararhas s 2gidgroup on a

protein, for example by using carbodiimide chemistry, for example by

using EDAC. In an embodiment, the Hib or N. meningitidis capsular
Othegastitahitge ter(wigs sschedéd €dnbjeidesal Ngdcariflegatedtivethestinkenfirbbrane, p-
mtroBSFﬁEﬁc“é%H”K‘?Mar‘c’ﬂ?k%éﬁ%ﬂﬂ&’et@ Rﬁfé'eérl?@t?@ré\“ﬁmﬁﬂé{%%@ﬁnbed in WO

linker may 15 be conjugated to the carrier before conjugation to the

98/43588h§‘?6‘&‘9ﬁt'88r{8?é(| e B FRIG WELBPENEIRE B BGO TS Botgagstion of
a freeahydraoghdreugsefltfar seouptiride/ withjGfdt{@ethell et al J. Biol. Chem. 1979, 254;

2572-4, Hearn et al J. Chromatogr. 1981. 218; 509-18) followed by reaction of with a
protein to form a carbamate linkage. This may involve reduction of the anomeric terminus
to a primary hydroxyl group, optional protection/deprotection of the primary hydroxyl
group’ reaction of the primary hydroxyl group with CDI to form a CDI carbamate
intermediate and coupling the CDI carbamate intermediate with an amino group on a

protein.
The conjugates can also be prepared by direct reductive amination methods as described
in US 4365170 (Jennings) and US 4673574 (Anderson). Other methods are described in

EP-0-161-188, EP-208375 and EP-0-477508.

10



10

15

20

25

30

35

20 A) Carboxyl (for instance via aspartic acid or glutamic acid). In one
embodiment this group is linked to amino groups on saccharides directly
WQRH&AH0d#ino group on a linker with carbodiimide chemistryP€& H/ERZ{196/006269

EDAC. B) Amino group (for instance via lysine). In one embodiment this

A fGHAEP rﬁéiﬁbadrmo%s:aﬂaowbgrmgpsfog s9sRbgelas iR @ GDAP) activated
carbaxyl on I| |th car odumlde ch Y€ Gl with EtDAC

sac rr‘r%f %en‘f’ IS gr up i |nkey to IHyd oXyl roups ac‘flro 4 c:%rrer by
Carigijkpide Memagandﬁaw@s gtrettgfestidramsmirodp83otfa m’éﬁér,f% example
usimpepasides or linkers having an aldehyde group; to saccharides or linkers
having a succinimide ester group. 30 C) Sulphydryl (for instance via
cysteine). In one embodiment this group is linked to a bromo or chloro

In aac@hHatitiadtcahariiexgl drdwgr (ptiomeile i detiviatadibyrgrdxybgmup for example a
hyd%%\a 5'&8”5&9\;%% w '§ @%HQ{@%&'&W BﬁdaV\éHwEr‘?d@ZQbﬁﬂZéG'% a‘|°’15am|no or

roxyl group for instance via tyrosine). In one embodiment this

carbgpais @roseRAR ARG Hir8rvRLABH RS I HBra-ghRYDlser f¥berepa linker
is pRedrE BABRHEY6gRRUPEIr raidazehidrgro ikpdiabiatiameediachisiidimizb roup on a

embodr ent this activated/modified with bis dlazoben i
I R DR i Ao U A PSR fcer ror
exampleAdeH)imay b shaibuated dosacaneiybc incisbawmup v daliolring fgraxasple by
us.r@a&%umaoewemyray%@kbm ukthgEDAL. MdsKAbEEHBACAR Hib or

engrated after different tre ts kn the art h
N, BT oS TR pEAAEE N BB Db rgiugated 1o the
linkerdped helfers: the B?a@mhandemutedmlﬂae cadBErARotein>Allenativalg theHinker may
be Jﬂh]ggp {04 o tRSLIHIA R Ford CORRIiRIGH I8 8 at Mg ot ----> Schiff

base + NaCNBH3 ----> conjugate accharide-COOH + NH2-Prot +
EDAC ----> conjugate Saccharide-NH2 + COOH-Prot + EDAC ---->
In gepeapate RNdwiticeoipesupfinpenscpagentinderd appteiactwsier can be used for
coua z;r éi %CNBr or CDAP ---> cyanate ester + NH2---- NH2 ---->
aride---- 2 + COOH-Prot + EDAC ----- > conjugate 25
Saccharlde OH + CNBr or CDAP ----> cyanate ester + NH2----- SH ----- >

A) @émh@ri@r@rnﬁténzteshlaPé%éﬂmi\é@.E’r@teigrw&h.amemomd)ﬁym@ment this
Im?(d grftter modification of amin agqéou%s of heﬁroteln by SPD link
9r°“ﬁsfan”ce ----- O AMIN0 HOHBR- D SISHPEIR RS SHIQ F'of @ES’RB 9-‘1"‘ nKer

withasarhadiimiste chentistry-eSH-with-ED&4s charide----SH

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

having a succinimide ester group.

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

embodiment this group is activated/modified with bis diazobenzidine.

D) Hydroxyl group (for instance via tyrosine). In one embodiment this group is
activated/modified with bis diazobenzidine.
11
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30 + maleimide-Prot (modification of amino groups) ----> conjugate
Saccharide-COOH + EDAC + NH2-----NH2 ---> saccharide------ NH2 +
WEHAAWHDOH- Prot ----> conjugate 12 WO 2007/000342 PCT/EP2006/006269
PCT/EP2006/006269 Saccharide-COOH + EDAC+ NH2----SH ----- >
saccharide----SH + SH-Prot (native Protein with an exposed cysteine or

obtained after mogification of aming_gro of the protein by SPDP for .
) RGEROR STOUR i ARG Ao Btk i BB PR e grovp i
activdled/miified withsbisatiarolzenz@lde: maleimide-Prot (modification of

amino groups) ----> conjugate Saccharide-Aldehyde + NH2-----NH2 ---->

saccharide---NH2 + EDAC + COOH-Prot ----> conjugate 10 Note: instead
F) Gyapign @rayB o nstanieaiR ¥9iBB& mide may be used. In summary, the

types of protein carrier chemical group that may be generally used for

i it [ ina\groups (for instance on lysine
©) IﬁegéjllgL%%%C%%ﬁ%?fé]%g?p%c@rﬁﬁ%%nce on aspartic and glutamic acid

residues) and SH groups (if accessible) (for instance on cysteine
On (eSHuRSidY) RNgemhaimersidhmbligroassivaridss wder éopeesenpliisg: OH, COOH

jugated to the carrier protein_using CNBr, .or CD [ mbinati
or N SR SN A B LR o PR s B RABHTR te o
suclvem iperioidatefaCid By diaty siss hydiipgier ReTeMist #iGuch as EDAC).
Optionally Hib is conjugated using CNBr and carbodiimide chemistry,
. optionally EDAC. For example, CNBr is used to join the saccharide and
D”%EQ@V%( PR Riimide chemistry is used to join linker to the protein
carrier. 25 In an embodiment, at least one of the N. meningitides capsular

saceRsiGadies(enarcrhaside inaensrabhie diertly RpRiUsRted A 6a[liRSte

protein; optionally Men W and/or_MenY and/or MenC saccharide(s) is
SacghiridrrAdRIgad NI afTRtiar rsBif PeSE HMRAHIE vy, JoriHgate
Sacbharfs-idonN anHZE; MEDNC and-MenGgadenY and MenC; or MenW,

Sac%%ﬂgemgl#/lgrgfﬁaﬁj@&cg)éwq_ggtgﬁrﬂ&gr_protein. Optionally, at

east one of th meningitidis capsu accharides is directly
conjugated by CDAP. For example MenW; MenY; MenC; MenW and

Indifd&ebuping W 2eshbbée iinkile aypaostMenC; or MenW, MenY and MenC
are directly linked to the carrier protein by CDAP (see WO 95/08348 and

WO 96/29094). In an embodiment, all N. meningitidis capsular
Sacehariterite st abdNBorfudaRéPto--teeranateesiter 35 WBi2-—-NH2 ----> saccharide--—--

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

Saccharide-OH + CNBr or CDAP ----> cyanate ester + NH2-----SH ----- > saccharide----SH
+ SH-Prot (native Protein with an exposed cysteine or obtained after modification of

amino groups of the protein by SPDP for instance) ----- > saccharide-S-S-Prot

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

+ maleimide-Prot (modification of amino groups) ----> conjugate

Saccharide-COOH + EDAC + NH2----- NH2 ---> saccharide------ NH2 + EDAC + COOH-

Prot ----> conjugate

12
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WO 211117/111111342 PCT/EP211116/006269 In an embodiment, the

ratio of Men W and/or Y saccharide to carrier protein is between 1:0.5
WQAYH03HAw) and/or the ratio of MenC saccharide to carrier Fiotéif3806/006269

between 1:0.5 and 1:4 or 1:0.5 and 1:1.5 (w/w), especially where these
Sac%ﬁsﬁhar'@@@ﬂre cﬁmtb»"nkadtcsnthe proteins agienadby-uSiHg €BMPPRIN (native

di t{, at ft td |
T

protiin ipg SRDE éplblfgmﬁi@hai trkegcahasider&SiPoptionally

heterobifunctional or homobifunctional, having for example a reactive

amine group and a reative carboxylic acid group, 2 react ine 10
Sacghaide attirP b a:%lﬁl grouﬁé"ﬁ'h%ﬁﬁﬂ%f S 1o exaMpigimide-Prot
(moldéfivation df andn20yreupsp-42; boaja® carbon atoms. A possmle linker is

ADH. In an embodiment, MenA; MenC; or MenA and MenC is conjugated

to a carrier protein (for example tetanus toxoid) via a linker. 15 In an

Sacghasiggnhiertvaiedabi e WNittenimy isRFShaia i ERfifgatdd@E-Prot >
confeyater protein via a linker using CDAP and EDAC. For example, MenA;

MenC; or MenA and MenC are conjugated to a protein via a linker (for
example those with two hydrazino groups at its ends such as ADH) using

Notg msizathaEDAC abayesanysyitais sarkadpuidranayeecssd is used to

conjugate the saccharide to a linker and EDAC is used to conjugate the

I SR RN PRV 19 o BURREL Dl i I o PSRRI voed for

couphr[thdalw,C&harMerﬂXeMemQ aravdps Afemithdanee. Qrslbrslan residues), COOH

' 8R! §3#laccessibl
o e e B

(for HsiamgeTERSIEHIEHre O-acetylated at at least one posmon.
O-acetylation is for example present at least at the 0-3 position of at least

In aﬁ%@b@%eﬁp hedGiE Osggcﬁa J’Me?ﬁ%’rggéﬂ? @B&ZF}E&Q{&% £ ?aner protein

iment, the MenC capsular sacc aride, where gresent IS IS at least

usingGNRY OF SIAfa et 2 GaiRRIANCsCBAR anshsasedipists, chemistiydsuch as
EDAIDf/0.09550 SsrASHatb{adf c&bﬂm&ad Neﬂa%eaurmm%atdu@mm (such as EDAC).

etylated at at leas one or gsifions, onl or example
Opt'f))rneasé/n%la%t RETHSR sto %gpos 0R o(T} af [e b&g % E% ﬁ Yy'EDAC.
For Z0emB83, COWY. i935edr Befinftiee $@g§w@ﬁ|t§n95lmheyva1gotbmc@3mdiimide
cheRistHES ¢8QPORKIR GRKEr 36 MR BRAEIMEHri&e MenW capsular saccharide,

where present is is at least partially O-
In an embodiment, at least one of the N. meningitidis capsular saccharides (or
saccharide in general) is directly conjugated to a carrier protein; optionally Men W and/or
MenY and/or MenC saccharide(s) is directly conjugated to a carrier protein. For example
MenW; MenY; MenC; MenW and MenY; MenW and MenC; MenY and MenC; or MenW,
MenY and MenC are directly linked to the carrier protein. Optionally, at least one of the N.
meningitidis capsular saccharides is directly conjugated by CDAP. For example MenW,
MenY; MenC; MenW and MenY; MenW and MenC; MenY and MenC; or MenW, MenY
and MenC are directly linked to the carrier protein by CDAP (see WO 95/08348 and WO
96/29094). In an embodiment, all N. meningitidis capsular saccharides are conjugated to

tetanus toxoid.
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acetylated such that at least 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%
or 98% of the repeat units are 0-acetylated at at least one or two

W HiBPE D -acetylation is for example present at the 0-7 an&/eF/HR3006/006269
position of at least 30%. 40%, 50%, 60%, 70%, 80%, 90%, 5 95% or 98%

In aRfdhdoaREaHUNIS ﬂé‘tl@rbembﬁmdhv bR eesd asrachslia,is between

here present is g le st rtia cetyl eds ch that at | ast2 0,
1:0. é’(Dd lé:i 0" %}86 6ij éél(yeag 0r|or gg&arr et pr rgmelg?oun gen 1:0.5
anddrd Ora‘cétglat@mat St (e @ﬁm@wmgﬁum%e@@@@tgrmﬁaﬁ@ stieethyt linked to

the é,Q)@th @r{g%p tyap of at least 20%, 30%, 40%, 50%, 60%, 70%,
0% 90 % of the repeat units. The percentage of

O-acetylation refers to the percentage of the repeat units containing O-
In @rcatyhdtdimdiitis ataledst measofethin e smrhgtidie mapstdacosargheside(s) (or
sacAHEHSE S edarSONUGRHRGBLRE SFQQ%WI@FBF&EWWWH%W& instance a

Immunogenic com OSItIOﬂ saccharide present, or each N. mening itidis

b'fuﬁgﬁglﬂhl"ﬁ%cﬁ&ﬁ bkpeiscAptiNadk; ipirsebiPetinnal ﬂrmoa%mﬁﬁéhthavmg
or GRPRphe. MneaindidimiprNgidap snachasiativisceepoxglielyaiojitypled neaati28 amine

groufi)a(?l ;r?(reeg% |(/'e Cgr te'qlclgc?df ere Oﬁﬂ a%qué&a Q'Bgﬁé%Mand 20,

A sacch arl onjug at 2% sacchai e carrier ra
4 anst 1121516419N7Q/)‘~E¥rb%0fa?ﬂﬁ§ Arppsiiiadinkat isdfRdne, two or three N.

meningitidis capsular saccharide conjugate(s) is directly conjugated to a

SRS e enenEr M, Nl rer

(for dxa!u:lﬂ»eztﬁtaonp_@amdj) toaia:larki@r protein. In a further embodiment at least
one, two or three N. meningitidis saccharide conjugate(s) is directly
conjugated by CDAP chemistry. In a further embodiment the ratio of Men

In afy; emBRrIpestcahdRRR! BN ie FIERAFS HRaGRIER e, (Soooniygatedyiq )@ carrier
protmﬁur&lahmhmhmmmaachdeA@erKarsamimajd\demrmMncrommMmA and

Menk%ewge ’@Qﬁ]étéﬁdtolgéﬁﬁ/éwn'@;é fg[ﬁ&an &ls) are Fea ngét@ff‘r? orﬁ’fdrazino

eningitidi sular sa onjugated to the

groupsrritr i oRBREvVRYENliAReA %léﬁ'%?@é%lﬁﬁﬂ:t%ﬂé&lﬂ% @&sﬁﬁ%ﬁ’g aRpve. For

exarﬁqﬂstlwmlrp GHOU NS &mbgawaﬁ)s@écnuﬂd@a@taeimaébw @OAPSIOlsed to
are e rou ato e.end r}ﬁareactl carbo rou the
conn TR St R Rtae Fa i Datng Ao AL raio o

sacehatidelimeatrine peisitiRNef hefaghidis- éa@%lhﬁsaebmﬂdbépr 1:2 and 1:4, for

MenPONi&BIESr it Anantinkhare conjugated to the linker with CDAP
chemistry. In a further embodiment the carrier protein is conjugated to the

linker using carbodiimide chemistry, for example using 15 WO
In a2e0tode AR, HETVERRCASAIB 26X CRBME, Wwheréptheedisaidaagimattally O-
acetgra‘f?cfgdﬁh e RGEilisserRSsta), SASANBHYE 008 ess? traH kS eat units
efore the carrier protein is conjugated to the linker. In a further
are O-acetylated at at least one position. O-acetylation is for example present at least at

the O-3 position of at least 50%, 60%, 70%, 80%, 90%, 95% or 98% of the repeat units.

In an embodiment, the MenC capsular saccharide, where present is is at least partially O-
acetylated such that at least 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95% or 98% of (a2
—9)-linked NeuNAc repeat units are O-acetylated at at least one or two positions. O-
acetylation is for example present at the O-7 and/or O-8 position of at least 30%. 40%,
50%, 60%, 70%, 80%, 90%, 95% or 98% of the repeat units.
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embodiment MenA is conjugated to a carrier protein via a linker (the ratio

of MenA saccharide to carrier protein may be between 1:2 and 1:5 (w/w)).
WY T2 embodiment 5 MenC is conjugated to a carrier pr8felyrd¢$/006269

linker (the ratio of MenC saccharide to carrier protein may be between

In aft Enstdikariving IMERY iBYpEIRisIaRERAISE, WPied ekt irus afdbepartially O-

has been to use oljgo arj fLan e BIQ ion. T
a8 R0 BY S8 e E ity Dol 0o or 0% of the
repeatlysie ahaiecetylpiga eisaidaasb ontors WalReFtitow: e aeinatianes fangxample
pres2ft'8AliRe - 1R EBPIRR SaYinerkigie ABoRg AR 5B cboR fiftess.0ba %, 90%,

fhrough a 0.2 micron filter; 2) immune memory may be enhanced (as in
95 QAR S EREAHE Reration of the ratio of polysaccharide to protein
in the conjugate such that the ratio of polysaccharide to protein (w/w) in

In ﬁw&&mﬁ,wﬁsﬁg& spsed- (tisFandeswh it deduntion 4f Rt Rartially O-

carrier suppression e ; 4) Immunogenic conjugates prone to
acely{aipdls o Rt PRI Mhe IR0 A056) 2R BR%:lteckl, 9024, 5% or 98% of
the fap@et pAlSaechAsERFIAtsdcanjtiBakobnENer 1ee pbiitiges. (0!ssatytdtaridispresent
at e/ [ﬁg;‘é&lg‘ rg‘%i%@%‘;}i@‘“%&‘q%%%ﬂg& 58911559 %@%?"76%‘3' 809 659.°859% or
conjugaté. The conjugaté
98%velcttingengateniied in the prior art tend to depolymerise the
polysaccharides 20 prior to conjugation in order to improve conjugation.

The QR AE AL RS W B T8 " CRe RV BG a B URIE R ening O

acetyatidnminisenas hen secagaiadt imghingacobaddieiseimsetoThenjugate and/or after
Conjmmmpgenic composition of the invention may thus comprise one or

more 25 saccharide conjugates wherein the average size of each

saccharide before conjugation is above 50kDa, 75kDa, 100kDa, 110kDa,
In oA @kibadimea0kDiael musraienmthedimmnidhenicaryogaisitjons sacofizgidtqiresent, or

eac? NUMESHgRAN Slistalle LEHERAR SR QU EBhTHARIA0 A¥1°IA o further
more than 50, 60, 70, 80, 90 or 95% is obtained postfiltration compare
embadinent preMilfatigariagridlis. SapsHiRareGRIITHE iinsaRBGERNE conjugated to a
sep&QMBPQSHIRN GirdieiMVentian e isepYdiMentn@Ecs Rapsidangitidis capsular
sacc%%‘é%acrzlgrﬁ& fg??nh?% Ig %%tcgﬁgﬁ&\évzoémé??a%fgp { gfgqrglgqoy -q:S4'(A‘W/S:v).VI¥1 a further
an co JL?ga edto a cartier protein,”wherein the average size
emb@distyint ab éragieoneo e it thwesgNG maninottidissassulae sarshaniee aanfugate(s) is
dire@lyeast) NafBE B GitiinisRgsBRtIAeIS 2R SemBkBimcbOiRa ToldAd/or Meny,
M OkDa, 1&0{?&13 1?£k[3a40r M%{)]?Ea. lﬁw\g 215{1[%7/ 11](11%2 direct!
enBE 7 Mat'e/ 082 MR YeME VS ARBSMERMmag L Hifpsar directly
conjugertedgttdis capsulprateiccHara dsrfhemeatbledistan egttivessthoae ,owloarahree N.
meniYRErS Wi dvalid &V ARl JafRIURR GNP EaRiRfaREP BN Cis iR &histry. In a
least one, two, three or four or each N. meningitidis sacCharide is =
further embodiment the ratio of Men W and/or Y sacCharide to carrier protein is between
1:0.5 and 1:2 (w/w). In a further embodiment the ratio of MenC saccharide to carrier
protein is between 1:0.5 and 1:2 (w/w). In a further embodiment at least one, two or three
N. meningitidis capsular saccharide(s) are conjugated to the carrier protein via a linker
(which may be bifunctional such as having two reactive amino groups (such as ADH) or
two reactive carboxyl groups, or a reactive amino group at one end and a reactive
carboxyl group at the other). The linker can have between 4 and 12 carbon atoms. In a
further embodiment the or each N. meningitidis capsular saccharide(s) conjugated via a
linker are conjugated to the linker with CDAP chemistry. In a further embodiment the
carrier protein is conjugated to the linker using carbodiimide chemistry, for example using
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either a native saccharide or is sized by a factor up to x2, x3, x4, x5, X6,
X7, x8, x9 or x10 5 relative to the weight average molecular weight of the

WS accharide. For the purposes of the invention, "naf¢d/EP2006/006269
polysaccharide” refers to a saccharide that has not been subjected to a

ED/WPCF?IS% AR RISSRIMEHERHS terre;étéﬁe/then%gfﬁ&rg eassnaridacéharide is

saccharide can beco sI| reduced in size dur rma
conbjg%f&%ﬁ%ﬁhﬁrgralé%[upgiorgﬂg %/cﬁa? G is SHNNSR veé g’ qﬁefl&nker In a further
emipaliysent et isasobmgatsdb}ecae@amsrzmgtmnhwm@eﬂrwgu|6mheratlo of MenA
sacB%Yﬁ@%r@m@r'b%tQﬁw%Q?@@WW ¢.2506 e RH/\WS)S% aftthher embodiment

Invention, "sized by a factor up to x2" means thaj the sacch gﬁ?
Mef&%uﬁeEPf&“Q?}P&cé%saurﬁ%’ﬁﬁécPEBt?&d@e U U S R HRGG siregharide to
carriétgirvRisi neal henssaviwann2lhtdel Saevef)ihe native polysaccharide. 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

Theristephtarsinavacisamates thikithe deiitepiohe At Rascbspmio s Rigosaccharides

for ESYEFHEBItsHRe FdduaicrsTee! ﬁﬁ&m&mmtﬁﬁﬂmﬂ@lﬁatwe or slightly
osm%E c%"nprlses N menlnégltldls cap $c harldes om at least

ize BOUB RV TS o d Bt AT LA R A aes hay be

conju
realmqhe‘r)mmwgwtednewnathmsmngngwcﬂyrwoh i ditterabigthreugh a 0.2 micron

filtefNS) PGS PASHRA AR S HAUNRPeBE Ass REkem R mree)aqucé altéhstion of the

et e e A R

prot€inVihewl iV tbenpegiigdtto raayatréeeingretsied \(they eianatdealstiore redogtion of the

carﬁgre&sg LG %@@th @ﬁﬂmgnaaén?@ 15:3&1& ir&boWAHAHAVYR Quch as

X3, X4, x5, X x8, X9 or x10. 3 e Immunogenic
MenAnfniitaiesht faVinbentiibdisaandll Bt étSnJ'a&&és%'Y%ecchaﬂdes for
conjiigtioaITHE ses0s migee papsulwhsaaébaraderévlﬂna) nser@grosp-liking with the

conjt'\#) r%%rsamhgma MS hg%%gﬁfgﬁ yﬁﬁe%%;%@%esﬁgﬂwg Sonjvgate. The

sérogroup capsu ar sacc serogroup

conisgiedelwrasineh Aegedbarddnaig, REPbGFO RN ihderAlymsiis baceakFaeeharides

pr.oéw@@e&mggq&gr@wﬁraadimbwa&rmmm@s dMe&QM&mm found
35andY Cﬁa zlar sacc ard? (MenAY serogrou ndW cap@: ar

RN ol oD Ry ABITS, SRNIAGa Rl sze o
sacthafide@argpooyide, aand Wmmmap®$wgammgom@ngoccal disease.
PCT/EP2006/006269 saccharide (MenACW), serogroup A, C and Y

capsular saccharides (MenACY); serogv %EA Wl 5andY caé)sular
Thes InmUpRASOIGIER Mot 85t BVEIESS ARy M SRTPLSECILIaY more
sac¢Meide \donjugates mbeneip feBVerads sinel of eagsskachacidedvafese conjugation is

abowedbﬁszg%kﬁas %Hi&gefwafeﬁaof@aﬁoa%? %E%Qr ﬁﬂ%né) erbATent the

one of' of 5 serogroups A, C, W or of each N. meningitides
CO“&J@@éﬁQﬁébcﬁINHE@?ﬁ@mEHW@H"YIH"&?@Fﬁﬁ%@ﬁg@rﬂ Qr?er%a%?aé@%.féch that
a yielbaf erse anen BRO6UIIER, S0LD®OEEY: Id. obtained post filtration compared with the

pre filtration sample.

In particular, the immunogenic composition of the invention comprises N. meningitidis
capsular saccharides from at least one, two, three or four of serogroups A, C, W and Y
conjugated to a carrier protein, wherein the average size (weight-average molecular
weight; Mw) of at least one, two, three or four or each N. meningitidis saccharide is above
50kDa, 60kDa, 75kDa, 100kDa, 110kDa, 120kDa or 130kDa.
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meningitides saccharide is between 50KDa and 1500kDa, 50kDa and

500kDa, 50 kDa and 300 KDa, 101kDa and 1500kDa, 101kDa and
WEHKHE03#31kDa and 300kDa as 10 determined by MALLS. REAFP2006/006269

embodiment, the MenA saccharide, where present, has a molecular

TheVRIFIihe5eRic 2UPkER it HISKBEmMBASENOkinirkfidiedaps Gigr €akthamies from

70-80kDa or 60-80kDa. 15 Ipn an embodiment, M saccharid .
ot G35 e 1E8 Bl SUBMIN Hoe 2oRBA, B OBRuas o @ care
prot&d0-vhekdm at 0¢asB0kBaMGOtrE®RDoVr 08@Ih AkDuemngildis saccharide is

eithEMPRNRE ML LBRMRNY: SRR IR WRE6E RIRSSHL PRASA pigsular weigblor x10
of 60- 190kDa, 70-180kDa, 80-170kDa, 90-160kDa, 100-150kDa or

relafv)tQ Aok SIS ANSHREMIBURS WA AT TENTHELPRIYSPIER1EOKDA. In
an embodiment the MenW saccharide, where present, has a molecular

Forﬁ%%ﬁgég% %%55&57"%‘%%%%{38&%@%%”%"]'g%@% %Os% ¢ B@’that has

aor a. 25 The molecular weight or

not premdebiraiesier AAMRESEa beconERRe IRfrdTRisBidtstt duce the size of the

sact¥Righd-ayerpen IaeiasHi waigbdbbmeotsikptsacciiadee measzsed@iiyy normal
10 conjugation and js measured by MALLS. 3Q.The LLS technigue,is .

pur'&f@"ﬂdo‘%ﬁf r? Hesar %cnhdﬁss@%c%g 9%és’rr7°’e' Ot a8 (S!e\zrqsﬁrlltg(f iﬁogi%lﬁﬂcsﬁe”de has

been sBbjerted [Ssizingytschoianeninguisbitapelsarehiiide aobheramgidered native.
(TSKG6000 and 5000PWxI) may be used in combination and the
saccharides are eluted in water. Sacchﬁrldes are dejected us'ﬁ%tiéi%%hari de

For {he MR ER RICHT (RPINGEN G50y R DARR D8R &quipFaasy

is salbgpamh ﬂasepmoésgrimtsrmd & iedeceniberisize foh thensetehéiide 35utristaetad a size
mord/ ¥ QYIRS Re %twg%egga%gﬁé?m@nﬁﬁ teddiltes at 98N 'fﬂgeﬁeted in

WO 211117/111111342 PCT/EP211116/006269 In an embodiment the N.
the pREMIRICHS SAEHRGTIREG & PaiRChyARIR%RSA dRIs Rt achig eeduce the size of the
polysabsaeirieabiaten \Widih haveerediieenon siterdusingarteostaltextsizetionthe native

polygg%(‘:ﬁg%d@ an embodiment, 'the N. menlngltldls g.qcch.arldes are S|z‘ed by
mechanical cleavage, for 5 instance by microfluidisation or sonication.

Microfluidisation and sonication have the advantage of decreasing the
In aviZsspéhefargeinatuernalsasrharistsrubiripadtitn poavidies fiNermblangitidis

conjugate (fro example through a 0.2 mjcron filter). Sizing is by a factar , of
cap e 530 P RO, Moo o 0 agtss Al Wana v
conjggsieditoe at, cdrsiémproteige mbereinpaisitent comrprives Kireseamiptidior each N.
merﬁﬁ@ﬁiwﬁg%%cmk%f%m%fge%ad&éhﬁ& of native polysaccharides and

saccharides that are sized by a factor of no more than x20. For example,
saccharides from MenC and/or MenA are native. For example,
In apaaspecidefstirermidativhatiifonviemdgene sizetpbsitofactonpises N. meningitidis

capsular saccharides from at least one, two, three or four of serogroups A, C, W and Y
conjugated to a carrier protein, wherein at least one, two, three or four or each N.
meningitidis saccharide is sized by a factor up to x1.5, x2, x3, x4, x5, x6, x7, x8, x9 or x10.

The immunogenic compositions of the invention optionally comprise conjugates of : N.
meningitidis serogroup C capsular saccharide (MenC), serogroup A capsular saccharide
(MenA), serogroup W135 capsular saccharide (MenW), serogroup Y capsular saccharide
(MenY), serogroup C and Y capsular saccharides (MenCY), serogroup C and A capsular
saccharides (MenAC), serogroup C and W capsular saccharides (MenCW), serogroup A
and Y capsular saccharide (MenAY), serogroup A and W capsular saccharides (MenAW),
serogroup W and Y capsular saccharides (Men WY), serogroup A, C and W capsular
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more than x20, x10, x8, x6, x5, x4, x3 or x2. For example, an

immunogenic composition 15 contains a conjugate made from MenY
WQAHEPNRIAW and/or MenC and/or MenA which is sized by aPaEtBP80$(806269

more then x10 and/or is microfluidised. For example, an immunogenic
sac&SNReSitiaerpIE NSsareariugate, madefidny nakipe e nSaaonipiddée@enACY);
serqita A4 A e e L XAl ARRAOSBIGTRIIPES a5 ana v

e jUgate Thade from na exam

capsuiaT sangbaridestienfibry bopn5e5earouAe 6h W ARS Ml fReRsHEnRaccharides

(MeNEAW AN MeRA i igbrisifbreBrbvRefaates ofneentpreodhenddl audobie of of
microfluidised. For example, an immunogenjc com&osi ion compg{'

serqARS e iR ALHUEATEACBRATILAS SAARRRCS JUIFE Meigapg herein.

no more then x10 and/or is microfluidised. 25 In an embodiment, the

In ﬁ}o'xﬂﬂﬁ%fﬁ@ﬁf?fﬁ'?& SREFNAIAS IS Ll R fedsB ohid Awb L thiRe L 1duPSc”each .
afrter conjugation to a carrier protein, the pO!%/dISE%?Itg of the conéugate is
meningitigli sperhade 51 betyern S0lBarand; F00K0G, P8k and S00kDa, 50 kDa
andP8hYdigparsity TRbasshaMSUSkbee hp MDA Lmd360Batehatdidarand 300kDa as
optionally sj pto 1.5, 2,4,6,8, 10, 12, 14, 16, 18 or 20 times from
deteth%'%?gaeggf%g%%llysaccharide isolated from bacteria. In one embodiment
each N. meningitidis saccharide is either a native polysaccharide or is

In afiZeRbBYimErtiaheMshAIRERERanNdel viBra BraberkteRdzgdimericarewdight of 50-

st R SRR BTG SR e

capsular saccharide(s) is sized by microfluidization. Ina 19 WO

In aR eHddditddtl IR BT BBHLHHLORORES Luthan fbrdieideRsiyN-of 100-

meningitidis capsular saccharide is sized by a factor of no_mare than x10.
200403, ROPER R RARKHE 0T bR SRR AR RAK Rom a

mixture of native polysaccharides and saccharides that are sized by a

In alfg B%ﬂ?eﬁﬂ%% mé’rﬁx%QcéHa?i&ft%e?gé’r‘%ggﬂﬁ’HféE‘%%B@é@ér weight of 60-

saccharide from sero roup Y Is sized by actor of no more than x10. In

190k tAr 1 8RttERiBR Y O4PauI 2P SRR (R Bk a8 rblfyd #0ka GGrtPOkDa,

1001AKOAOIYTRTEDRDI @8 850+ seaKIbarides from serogroups W135 and Y
are sized by a factor of no more than x10. In a further embodiment the

average size of each N. meningitidis capular saccharide is between 50

In apEaAdiReo Ko MemOkBrechad P8 OKIRE IBreskiithBas miaRliraear teight of 60-

190K E) LRI SOKDECBRATIHRD L OJOPT R, MDA 40k CRDSIHAL RAKENATIS8-100kDa or
1 zoq%@%% an average size of above 50kDa, 75kDa, 100kDa or an average

Si Fetween 50-100kDa or 55-90KDa or 60-80kDa. In a further

embodiment the immunogenic composition comprises a MenC capsular

The%ﬁ%@&ﬁ%@%ﬁﬁ%ﬁ%@f@ Roneeiaf 3PP PR HAPKREErs to the
between 100-200kDa, 100-150kDa, 80-120kDa_, 90-110kDa,

weigfiravasaRn Aalapuia et 1Y S5 RISaSasH B IR BE B IR HiRside £apjugation

and & measured by MALLS.

The MALLS technique is well known in the art and is typically carried out as described in
example 2. For MALLS analysis of meningococcal saccharides, two columns (TSKG6000
and 5000PWxI) may be used in combination and the saccharides are eluted in water.
Saccharides are detected using a light scattering detector (for instance Wyatt Dawn DSP
equipped with a 10mW argon laser at 488nm) and an inferometric refractometer (for
instance Wyatt Otilab DSP equipped with a P100 cell and a red filter at 498nm).
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15 further embodiment the immunogenic composition comprises a MenY
capsular saccharide, having an average size of above 50kDa, 75kDa,

WQ 29908+ etween 60- 190kDa or 70-180kDa or 80-170kDaR§yT/EP2006/006269
90-160kDa or 100-150kDa , 110-145kDa or 120- 140kDa. In a further

In a%nel?% cﬁ%‘law R TN YRGS GO TRAALIRL S URPHSES A YR INE cRERSEASr native

sacchari ng an average size of above 50kDa, 75kDa, 100kDa or

polysasghaiides whidbRYSrefurRd BhRBa UHree-2 ASKHA! 6X6BCHBDINRRES:S:
100-150kDa, 140-180kDa, 150- 1701<Da or 110-140kDa. The

In a'éncrg 0C enlci gﬁﬁarljﬁtgﬁ}ﬁ tf% é@é@ﬂ @e@%%‘?{ggrﬁerﬁe@hgﬂ age for

) conjugate toacarrler rotein. This may
'nstemﬁugatéﬂqtpﬁ%faﬁaépnzsrpﬁﬁ@meneel\éﬁrﬁwt?fg'eﬁoaﬁ%cﬁ%%@fbfhave the

advgﬂfaQeT o@'ﬂ%i@gsﬁf@gﬁeerﬁz@ (lffﬁﬁeﬁﬂﬁfgéﬂtﬁm@ frnyestanaeidds Tuficiently to
de ma njugate the arrier pr
proyie 2 JHErabls LT LT e Tl s o e R By factr

of noanfugahes, X30.indtandée 6T XBhetiatio & Bi b‘t@carrler protein in the Hib
capsular saccharide conjugate may be between 1:5 and 5:1 (w/w), for

instance.between 1:1 and 30 1:4, 1:2 a 50r u W Th
In ;i Bnégﬁgmgr}‘l\éa%char enm%en Cec((:)onD gztllt%ra% 5 cgrr?gr 'Sré{' #}?’2113 anjugates
that|mleemesﬂ@efmaemtheemfmtwmqjmmap@mﬁtw%a%ﬁ% thahire sized by
a f36HBE: rwﬁhbees X x96. twgﬂeasmﬁé:aébmwde@dreﬁemortﬁmcmA are
amino u one nd.are e
g o Ry R S ETROAR e LS L At M SRR B g of no
morbeheomjudated Qoﬁ&@(ﬁam’e xdrot@ior 32.drdinkearosie,gad NBMun@erP cPmgosition
conAREEl &8 ﬁ?ﬁ%t@%@@ £8P YWIBSIRABR MRV 3t lAey '%N@éh@/BPWnA which is

using a method comprising carbodiimide chemistry, for example_ 20 W

sizegoly oo JaEtS" B T S G BB EORLOE RSP WISt xample, an
mrrﬁﬁfcﬁgbtybdfmnmoaltlgmuprmmﬂbeacwnﬂrgaﬁlmdd)sefroﬁthmthld) seocharidfor MenC

andFoanLan deg@c}/&el\?gﬁwe%ro éx &l%gé aﬂqrﬁgng gn?cp%(%&g ion comprises a

sac n a further embo nt, the |mmun genic composition of
coniggataveAteesaeMenh FoscxaRIR: A8 IRMCIRAI GERMRPSIBMEoMPrises

a cdﬁj@@&@lttdﬁéamlﬁan@te/eqmﬂmwmﬁm WrectHid spsitigata rre@ttﬁsanﬁo more

Iowg)' saccharl e, glosg tpan the m an saccharide dose of the. at least
ther{ or |s o ui or exam an munc%R/ rrlc ‘fﬁ’mEPB ion comprises a
menlng s sacc ande conju a ernatr/ely;

conmﬁ}egamesfrpremm Meo@%&’an@(m@do&&rz&d Messtastpaatisaiosse then

x10 @heashsohibemiileass two N. 10 meningitidis saccharide conjugates. For
example, the dose of the Hib conjugate may be at least 10%, 20%, 30%,

40%, 50%, 60%, 70% or 80% lower than the mean or lowest saccharide
In aflGsAbAdiiReAt, lkRspolyaispe sty Nof thensagihdisdsaiecharisle canpigates. Thet or 1-
d b r
1.0 e e bl RS B b S G coniugate i 1.0-

2.5, ALRtB&LY hechariddslade hﬁﬁé,sb&fﬁgr@egs -2.0. All polydlsper3|ty measurements
are by MALLS.

Saccharides are optionally sized up to 1.5, 2, 4, 6, 8, 10, 12, 14, 16, 18 or 20 times from
the size of the polysaccharide isolated from bacteria.

In one embodiment each N. meningitidis saccharide is either a native polysaccharide or is

sized by a factor of no more than x10. In a further embodiment each N. meningitidis

capsular saccharide is a native polysaccharide. In a further embodiment at least one, two,

three or four N. meningitidis capsular saccharide(s) is sized by microfluidization. In a
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within the immunogenic composition apart from Hib and can include N.
meningitidis capsular saccharides. The "dose" is in the amount of
WoAMTIAMEdhic composition or vaccine that is administered to BCAUFRa$065196269
A Hib saccharide is the polyribosyl phosphate (PRP) capsular
furtrmlhé‘im&rm ehchaemopityaiindl capzarrpednaride isligasacsharidetor of no
ved efro At least two fu (ther pact rlal haride conjugates i
morF %nté(lig b mearﬁ tWo urt%'er bacfeﬁal s% CCHar dgecg&j]ugat SJ aqr ?r‘?‘adc’e from a

mixtackiidonative pitysarqbandes and wassharidasoiielearsl szaseédm lfgéa@t@rméylo more

tharl@lyde N fmemﬁ%aumlﬁfémwgaeawmemm@ 90ERIged by a
compositions of the in

|on may C rise fu Iher accharide
fact oo SRR o oD oPrITEEY KETCCRRAE o ARTUIG, sacoharides from
serdﬁtt&ms)@oeodsc @re unative gl yeamap ki dsequid caraih Gidr s f B Bteepogovars, W135

and ¥ ég@gjzééw%/mm%wé%m%aﬂymm@?lmemﬁ{éﬂﬂm l@fhge size

Iment; the Immunogenic COI’T&%)SIIIOH comprises capsu ar

of %%?:M‘érfﬁé@"é@ﬁ%ocﬁ%f‘bﬁé%ﬁﬁﬁ ist SePygRELRQ KD a0 30 Raver S0kDa

and f0YRBECliraeningiddivodifgthenenbadinpgaticaropiissiioapsmprises a MenA

caps&%?hsa”dﬁar@f”d% LS ‘%@3%808%8 %?‘ ?5\9 ! Jé‘%ﬂ%‘ém%%fnz%' or an
capsular sacchnhari a tl ens are tion cted from serot

average, SzHAf B€W¢Fn85@N09'SD€@A5§§Q'$ﬁa P2i50180kmR 'fl'ﬂifUItS@' qpodiment
the HhurSyeiE c&%ﬁ@?ﬁ)ﬁ%&%@@@%‘lﬁéﬂm éﬁf@&]ﬁ}e@dbhanée hallAg dn average

vkt s et .

90- Mr.d@@mmm@e@wmm&m&a@nmmm d8M3AekBa. In a
furtHEe BrRsolirh¥pe iy T.mﬁdHog%ﬂw'%amﬁmea&%&@@@y@mgH? capsular

epidermidis. A further embodiment comprises the_Vi saccharide from

SaCql A RaNIGr B ISRTRAR D A AREL RO Be 12 Ppe PP e |bq%§n 60-
190kDaof Ype1 80taasutad (b 150idmnd 08-06 (kDa pB180etiokDacut! G\ fdbkiRa or 120-

1401?&*)%'@3?&&1%'?‘% éfh?eﬁ@‘?ﬁé‘l%n?@ﬁ& Iqeéom %Eﬂ%%ompnsesda MenW

streptococcus, OptIOI’] further comprising at least one M protein an

Cap%{bﬁomﬁ}‘ﬁﬂﬂﬂ &@Wﬁ@&‘fﬂ%@&téi@ ?ﬁé%’{mﬁﬁb@én?@b@ﬁwp@ﬁ@ﬁsobibetwee“

60- 196K Day A TFVIBERDAP 80MPOEEdP §8-a 60KDEARW 100-v80KkE (f90-180kDa, 150-
170k%stanqq8q§&c51taln|ng DT, TT, and either a whole cell pertussis (Pw)
Vazcine or an acellular pertussis (Pa) vaccine (comprising for instance
pertussis toxoid, FHA, pertactin, and, optionally agglutinogins 2 and 3).

The %mﬁ%ﬁhieWn%‘i%é%@ﬂﬁ@rﬂﬂé\?%ﬁm%Wﬁmﬁ%(@&apsular
LE gdtgmag com hepatms Bs;u ?ce Eaen ep%l{ 8§) ona 0ya carrier
sace hd p%o%ﬁﬂ%'ie‘}‘? Bne Bih e Pl gate
protainmalﬂ@g@hrﬁsqmrﬁmgm cfoheisitingiofionl céMp@eiI 897, fragment C of TT and
prot& DVReRRIHBMeMACTYRCH e sNHRERIdREHED ME AR SgaTRP &?méss%ﬁle carrier

described above, Immunogenic compositions of the |nvent|on optionally
prOt%'Bn?ﬁrlfgé ﬁhb‘?ﬁahgp\?rré‘fvﬁnﬁﬁr&?sor all of the N. meningitidis capsular saccharide

conjugates, for instance TT. The ratio of Hib to carrier protein in the Hib capsular
saccharide conjugate may be between 1:5 and 5:1 (w/w), for instance between 1:1 and
1:4, 1:2 and 1:3.5 or around 1:3 (w/w). The Hib capsular saccharide may be conjugated to
the carrier protein via a linker (see above). The linker may bifunctional (with two reactive
amino groups, such as ADH, or two reactive carboxylic acid groups, or a reactive amino
group at one end and a reactive carboxylic acid group at the other end). It may have
between 4 and 12 carbon atoms. Hib saccharide may be conjugated to the carrier protein
or linker using CNBr or CDAP. The carrier protein may be conjugated to the Hib
saccharide via the linker using a method comprising carbodiimide chemistry, for example
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conferring protection against disease caused by measles and/or mumps
and/or rubella 20 and/or varicella. For example, immunogenic

WQaMpBUEdh of the invention contains antigens from measles PATER /{96269
rubella (MMR) or measles, mumps, rubella and varicella (MMRV). In an

EDATERSHRaN (Rsaswm i dastx@renepiieaaghoprese tdrciigesame dose of the

._container as the meningococcal and/or Hjb saccharide copjugate(s), In
HIb GO oy BFE U Eo 485 I o AL 31 of
sactharid@nunogenic composition of the invention further comprises an
antigen from N. meningitides serogroup B. The antigen is optionally a
capsular polysaccharide from N. meningitidis serogroup B (MenB) or a .
In adidkep G GRS A5 DTSR FERBRH U ShiTE ABYAN VAR GPRIFBS 2 Hib
sacERiide et Ugatenintein leagiawdl I Blzantelsisaptiariadycaniyders wherein the

. membrane vesicle.preparation_f , ingitidi r
i LGRS PSR RITRS Bty RO MR R R g aogp ot e
at leged Bvy144 menimgitidisrapahalidm GaBlyeAte oMigHAlNRILT tiieifiereriugate is
predBRYIFATIWES cdRsRdel @sdthdn SRCehackinigo bRl H8EWBEhE dt Rsdt two N.

209, .2 and 10g, 2 and.6g or 4 and 79 of saccharide. 2007/000342
e SRS B RSB AL G B A IJBR E B SANUSRIS T be ot
leasth&0ivtve2fibn 30ita#te RPN . 6A%nifdfitidis 88Hsidaesdbenarttie meadoyelowest
sacHPRVEEDL ladgi ka0US TLRBel N b ARIIS QUceXaRHY eohiBbates.

around or exactly 2.5g. In an embodiment, the immunogenic 5

composition of the invention comprises MenA, MenC, MenW and MenY
The(nmmnﬂﬂiﬁecmnﬂﬂjammwtbmrmmng(dié) dosksses afl 2ts, ﬂJBhérESamharEtgs and
divic{ ﬁﬁm’%{gﬁb& éf?u“r‘?h%E%%SﬁH%S!*BHﬁJs&%%\HQ& E%r_SEFP%?&‘é\é%Bﬁarides

[ Iment, the Immunogenic composition of the invention for o
withigy ARgp I BBIMNLAESICL GAAW PRIt PRI JECBL ARy @Rdacans e HaR Y. aeseingitidis
capfighvaritéhariied. OUhd 286580 & 7h and EnOLATBMhPh G2 &empbsition or
vacé}ﬁgqﬁg elrsngggilmsetntégacibrgnﬂbjnogenic composition of the invention for

exampfe CONTAINS the Hib sactharide conjugate at a saccharide dose
between 0.1 and 9g; 1 and 5g or 2 and 3g or around or exactly 2.5g and
A HIBCRRIENRINE MentitdsRlEsAcEIateONkRRIeT M RRCEBRMEECharide of
dose of 15 petween 2 and 20q, C|'; and 1 ,,ar between 4 and 7g or around
HaegoBbis T eem s bR P LSRR S BRIFRA SRR 0%
more or less of the given figure for the purposes of the invention. 20 In an
At IERPRFMG R IS URLN oL IS FRIRARIHAR.O 1Ded e RIQh RYERIRID Further

saccharide dose of the Hib saccharide conjugate which is for example ,
bactgrial gagshsiide conjugates in addition to a Hib conjugate. The two further bacterial

conjugates may include N. meningitidis capular saccharide conjugates.

The immunogenic compositions of the invention may comprise further saccharide
conjugates derived from one or more of Neisseria meningitidis, Streptococcus
pneumoniae, Group A Streptococci, Group B Streptococci, S. typhi, Staphylococcus
aureus or Staphylococcus epidermidis. In an embodiment, the immunogenic composition
comprises capsular saccharides derived from one or more of serogroups A, C, W135 and
Y of Neisseria meningitidis. A further embodiment comprises capsular saccharides
derived from Streptococcus pneumoniae. The pneumococcal capsular saccharide
antigens are optionally selected from serotypes 1, 2, 3, 4, 5, 6A, 6B, 7F, 8, 9N, 9V, 10A,
11A, 12F, 14, 15B, 17F, 18C, 19A, 19F, 20, 22F, 23F and 33F (optionally from serotypes
1, 3, 4, 5, 6B, 7F, 9V, 14, 18C, 19F and 23F). A further embodiment comprises the Type
21



10

15

20

25

30

35

80%, 75%, 70%, 60%, 50%, 40%, 30%, 20% or 10% of the mean
saccharide dose of at least two, three, four or each of the N. meningitidis

WQMEHUMEE: conjugates. The saccharide dose of the Hib sacchafid@380f06269
example between 20% and 60%, 30% and 25 60%, 40% and 60% or

T&B%Ué‘%Péﬁ%‘%%\éLﬁQP/%é’ééﬁ'@rﬁl%aﬂf%%?Fé@sc@@§ea9F@}deﬂ%m embodiment
ree, four or each of the N. mepi <ﬂssaccharldec n é;ates I AN lococcus
fRenlyie ImhiRSodelt Xp%p iRV e ?Fi@ Tontamd s
ep/cmnnbvarléeﬂrdtb@e efribhad ik réacwharisies dbej W secalidacddsifomeSalimplé A further
emdgfaﬁwtéﬁn&w r|§ °th%5%gpéolg 0%4,520%8; 39%e 40% 9% 2<:Q%I'§’;'Se§-Q%capsular

west saccharide dose of the at least two, three four or each of the

sacqardssinGhiGEONRBhaRRIENAG R4S L SEbRHiaENL GOBBFiEsS Wp capsular

sacWI@HBEoW pareplecbetvespleialigridrbiedcasnstisimgl #084s1086 M protein
ound or exaq Iﬁ/%@% of the lowest saccharide dose of the at

and 03@? ﬂo efthBre%rOeac Re N. meningitidis saccharide

conjugates 35 23 WO 211117/111111342 PCT/EP211116/006269 In an
Theemhﬁmaé%ﬂ}cow?ﬁ’pw{i&ﬁ'@'ﬁft%SﬂVéhﬂét@grﬂ?SEIﬁ earipatéhe armeasbr DTPw

two, three, four or eac the N itidi haride c Ny tes js
vVacyptio %r|yqﬂgr§gm%neor B%Qﬁngq-elynﬁe sa(?me %Exarr?ﬁ?gs of(‘aFl pertussis (Pw)
vacéinenanageatieltdanpesitiosis (P& evaveinsti(roamrisng fosinsiance psisting vtoxoid,

r IngHIBEERMIGLY GRARYGRS S0BRWS %@@H\/'{%&Qb‘ﬁﬁ’éﬂéﬂ@tﬁa !
FHAg t%a\%%ﬁzt%?gcclﬁgnde os%er{gtlgg%f 1:2:2, 1; 2t)(13 1:4:2, 1:6: 2y 180

comBER, SIS Pl D=L R RS SRR B surface
antigeadtespBhofitesaltchdsioib et satof dMeniBGiuirO fhids pbaje)y dte cansdelmbodiment the

mm}%@?gf}&z %Wp% S6h GHUH 8%%9989%Mf&%@%@ﬁ'%ﬂ%ﬁé#ﬁ%ﬂt vaccine

1:4:1,1:8;4, 1.6:3, 1:3:3, 1.4:4, 1
whegsdheraibMeniCs seeIRangatds 36 esaahes idhg¥eater than the saccharide
dose of MenY. Hib conjugate and MenC conjugate and MenW conjugate,
optionally at saccl arlde e. rati Qs of 1 2.1, 1:4
ot RRRRe Babr s o A kel domise i e anmigens
CO“@IMGHQIQ?QW@&@QM fHeessechriRs dOsEePNRSHPNI(h 'BER)Bg ABA4eTIrubella

andMﬁ%mgma@ﬁ’aMSléW|ﬁ9ﬁﬂiﬂ>§‘@n@p8&|ﬁ§5}énﬁér$aéﬁhﬁédﬂ1%n contains
ratios, of 1:2:2, 1:2:1, 1:4:2, l4§l%%!g 1:3:3 144 1:5:5, 1:6:6
0

antigg AR, BPHgITAR S thE WXk %G GrearsPmn e, ubella and

an t
variszleciditRViode @hmmmmen(wﬂqegmerahdmmm eodjapteaaliycoreeant in the

0 d 0 atio
oo AP SO R g AR s 0

em%&ﬁd@%&é@%‘fW%W%ad?ééi?é’rhﬂ‘ﬁ%’the saccharide dose of MenY.

Hib conjugate and MenW conjugate and MenY conjugate, optionally at

In aﬁaé:%%ﬁ%e(msﬁe immunogenic composition of the invention further comprises an
antigen from N. meningitidis serogroup B. The antigen is optionally a capsular
polysaccharide from N. meningitidis serogroup B (MenB) or a sized polysaccharide or
oligosaccharide derived therefrom, which may be conjugated to a protein carrier. The
antigen is optionally an outer membrane vesicle preparation from N. meningitidis
serogroup B as described in EP301992, WO 01/09350, WO 04/14417, WO 04/14418 and
WO 04/14419.

In general, the immunogenic composition of the invention may comprise a dose of each
saccharide conjugate between 0.1 and 20pg, 2 and 10pg, 2 and 6ug or 4 and 7ug of

saccharide.
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ratios of 1:2:2, 1:2:1, 1:1:2, 1:4:2, 1:2:4, 1:4:1, 1:1:4, 1:3;6, 1:1:3, 1:6:3,

1:3:3, 1:4:4, 1:5:5, 1:6:6 (w/w). Optionally the saccharide dose of MenY is
WQ P88t the saccharide 25 dose of MenW. MenA, MenCP§AEFRAO4 6269

MenY at saccharide dose ratios of 1:1:1:1 or 2:1:1:1 or 1:2:1:1 or 2:2:1:1

or 1:3:1:1 or 1:4:1:1 (w/w). A further aspect of the invention is a vaccine

o S RS S R B U A e o
merimgmdimgmnoleoaamobamdtmdoaeerﬁmmtwem:ﬁukm d>f1 Ouditctcdpa, 8r5-Sug,
aro Y SRR b L0 4.8 LA 8 AbAIHAI & iinogenic

I munogenic compo ition dr vaccines of the invention are

compsumlpiy&mlm@mmmh éom@mé/@né stBmSind'an¥ht3ne eMampldaptionally

confd %B%%@ﬁ@ﬁ%@gﬁ §e88lose2 54 YUO20QAPOB P respectively, 5, 5, 5 and
T/EP2006/006269 tionally, the immunogenic composition or

5#9\f8§€ﬁ‘fé"(ﬁ'¥lf§ ﬁl\%r?ﬁ%ﬁ%ﬁtéﬂ%rﬁﬁp&ﬁﬂ’fﬁh‘t of an adjuvant sufficient to

enhance the immune response to the immunogen. Suitable adjuvants

include, but are not limited to aluminium.salt mini
In a0 FRRATG o9 mﬁydr%‘ﬁd"} squgFer'Fe FRX uor%}s%/gs‘:(@éj 'rrﬁvtﬁ%?r%RI%?%%? Fﬁp% contains
the shipeammmwemgstmytamqﬂandecéqandnemepar&ﬂomd 9ug, 1.and 5ug or 2

and” %OPJ}O%? o g &%éﬂgf%"g cid derivatives, HARIGRIERIOfHE immunogenic

mer sur actants Iera toxin B subunit, polyphosphazene

Conmé'@h\?ét\h@s'Wqﬁﬂnﬁ%c%’fﬁﬁm%ﬁ@'ﬁéﬁﬁ)l@%#@ﬁ?@mé}'%&%&’gate at a

sacth9fgiessEiberhBYn DakaRasdligt Band 8R9oNatke 3A¢d S/adiikt lekattly 2.5ug
the N. meningitidis or HibMen combinations discussed above, Itﬁ%{%?ﬁ dose of
t

and aﬁ%{htgb 0P IRGLSy RAOFRGIANSS: ST DAY 54

betvaderAS avith28iL.gn Bandddnig, aontedsi@onsd and/Apgivesrdloed or exactly Spg.
immunologically effective amounts of the immunogens must be
determined empirically. Factors to be considered include the 15

“AravnghLrfoGeRIEMAIRkhe stafibethas withim g énraanener desh 9ktheasiven dgure for

the panIssslyraaemachtieran adjuvant or carrier protein or other carrier, route
of administrations and the number of immunising dosages to be

administered. The active agent can be present in varying concentrations
In an teepbdimentedticainrowrsggruisiteammosiictinefothheinveatistonmay contain a

sacchdige!odBeMiREMYB SansRdaticshRIghe \ﬁHQﬁt%KfSrl%%hﬁﬂéolé@E than 90%,
to achieve its intended use, Whlle aximum concentrati

0% TR Bl O e S ro R, Lo e T SR E Cose of a

leassulsye ntredeyitfuior thoe ieiticth noiktthre. Nor imsténgiisyishsanthianisde aogugates. The
sac&nH?ﬁ@BSHé“‘of"ﬂlHS'ﬂh@ SRS QQ%WBHHMQ BERWISIEH 228 d 60%, 30% and

thera eutlcaII¥ effective dosage. F
60%, 40% and 60% or around or exactly 50% of the mean saccharide dose of at least

two, three, four or each of the N. meningitidis saccharide conjugates.

In an embodiment, the immunogenic composition of the invention contains a saccharide
dose of the Hib saccharide conjugate which is for example less than 90%, 80%, 75%,
70%, 60%, 50%, 40%, 30%, 20% or 10% of the lowest saccharide dose of the at least
two, three, four or each of the N. meningitidis saccharide conjugates. The saccharide
dose of the Hib saccharide is for example between 20% and 60%, 30% and 60%, 40%
and 60% or around or exactly 50% of the lowest saccharide dose of the at least two,

three, four or each of the N. meningitidis saccharide conjugates.
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25 bioactive substances, the minimum concentration is an amount

necessary for bioactivity upon reconstitution and the maximum
WQaHTaM#tton is at the point at which a homogeneous suspeRSIHERAABE6269
be maintained. In the case of single-dosed units, the amount is that of a

In aﬁiellmsméﬁﬁéﬁi@\@m&ﬂmﬂ tl@%ﬁf@i%db@@?@ﬁ%ﬁ@tﬁ@@l @asetwo, three,
will co nantl tlona 509 or
°“re9<ra|"?ﬁﬁgp o O ée arl %(5%9 5 i% é’lg é?] Foro e o

apptbArbatell shesaanale in the conjugate The vaccine preparatlons of the

present invention may be used to protect or treat a mammal (for example

a human patient) susceptible to infection, by means of 35 administering
Exasgiltyat oimewiagsrieeniorasitions sathe itweplinn mncoarasitionsptRanting of or
comphidignt (under 12 months), a toddler (12-24, 12-16 or 12-14 months), a
Hib SaLIGATECarBVRANGAYMEOIRS MRE TEHRARAE/ B3RO EBS20RIIKe dose
ratlo%n gidql%genltéll’z 24 2A-40501 15-19 yaays) of.ansadul.eTGAT). Optionally, the

ratlo Jnclud? r“gctl n vslgctg]e watga ogg%tflme C.

sac ehﬁ% %ﬁ;f’osﬁe% dseﬁneq Br "SUbCLTaNE6US I utes; or via mucosa
Hib aRigatr-AB% Mem% ePRidRiRARHMASS, ﬁawgataeﬂﬂmm%ﬁ&r%?&gha“de dose
ratiopiphi 8| AdrlinkfRidifotvE8idnd Hidr thd Hrekithidedt BPprclfntHN)5@ptionally,
the sditisharetiadspuéfient (@gneataphanihgesicchaitigaiotpéiantocci can
Hib RerijigERe eifRCEHY s agitsl diyideiien vatjigdiée citioraiijsat adiesiaride dose
ratlo%t%ﬁ)zl"éthpﬂgh {heovaceine of. they igventign may:perasinlinigterad@s dptionally

S"&%l?aﬁgg ogeggggﬁg%ﬁf@js;g%s@ jétﬁésga%&%mdaaﬁé Leiadpether at

o it b s el S o s

rat|0foof hie:8r 12 wdek2 atibirh&&dmiristratidr of 4 Badiarm bRt/ vacQptionally,

the $acchmanidealdese iMeidnioptaetanihamé respreahasdevitpseepMent?y each

Hib ethgupdie anditiMeria asijugateraute MEatnemigigatienctidiftdieat sadewofle dose

ratlcﬁ;déf'i'i‘.jit@ti@ﬂ Mmaybe ysed. Ferexpsiple.:vdal adigessas:Bgw/w). Optionally
he SXUDVAS a%reséé?o@mme{wgawh{l%m@%ae&ma%%mf RReny.

H|b %grr‘zgﬁgered IIMle(n ac{)c?rﬁJ SCU ar%g | 'M (ﬂ\%r e?teh:fgl é: haeff 'dgtsszcchande dose

I ter ac
e 144

erl
e A s f o e dm.an fvREt
1:5:5n 43565 (i rRicea n e rSaRANAKCG siese £ MpD Yids BErmies i de saccharide
dosé/afMerViireparation is generally described in Vaccine Design ("The
Mendu ivienCardeai\l eadtMeD ¥ &b rerasharisiesdoseyeating of &: Ndiireas:M 1) or 1:2:1:1

or 2(3:99ppPlenum GreasiNewmgrk). Encapsulation within liposomes is
described by Fullerton, US Patent 4,235,877. A further aspect of the

invention is a vaccine kit for concomitant or sequential administration
A fudberiniadgt idche inverdiemisravactive srupisipgdiie isfumegefdia tygmpgsition of
the IRUERESILEAA & oSN iy sReeptaveaddyigardetella pertussis,

Clostridium tetani,

In an embodiment, the immunogenic composition of the invention is adjusted to or
buffered at, or adjusted to between pH 7.0 and 8.0, pH 7.2 and 7.6 or around or exactly
pH 7.4.

The immunogenic composition or vaccines of the invention are optionally lyophilised in the

presence of a stabilising agent for example a polyol such as sucrose or trehalose.
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Corynebacterium diphtheriae and Neisseria meningitidis and optionally
Haemophilus influenzae. For example, the kit optionally comprises a first

WQaMAMEComprising one or more of: 30 tetanus toxoid (TT),PEIRH3Eef4006269
toxoid (DT), and whole cell or acellular pertussis components and a

Opti%ﬁﬁﬁi/‘dﬂ?@mﬁ‘iﬂﬁ’fo@@m@ré@ﬁ@ogﬁcﬂﬂdmw@@leméqméﬁﬁ&mldbﬁéh% an amount
invention as described a ove ( %r mstance those ¢ ising Men or
CF’Z% Suitable

of ap,ANYRLRY 8“?&580?\ Q6 COmBINAtIGhET BB W iyl
adjwamahzmaeloaatzmriuttwm@qm@t elumininoerfakis iseumioitine Rhgephate or
alunfRRFARGk RIS ESHINEAL ARRIRIS IR GOMBFIY é@&lwlgé{)ﬂﬁiﬁtdenvatlves

immunaogenic comEosmons for conferring protection in a host agair

ycaRBRE i S8l B LRERIEIEESS BRECRIARL B R e ATl ARg faeatives,
non4gilcopléekalbp bigeerophtiactants)ddaiad, Ebolexatopie, Breukitrop pmhgilyosphazene

and %WJ{?,%% aaﬁ&'s %ﬁﬂ%gﬁﬁwﬁ ég}gp@%%%ﬁ/lg?%gaéﬁh%@ described by

carrier protem and a capsular saccharide from Streptococcus
Takghrshiiahd 1090 Makecat§iat-84echaride is optionally from a

pneumococcal serotype selected from the group consisting of 1, 2, 3, 4,

6A, 6B, 7F V.1 1A, 12F,.10.14 15B, 17F. 18 A,.19

For S, FAP R O ONER cotpinaliofs dicicen’ cpovel it Hhay be
advamtauﬁmgemttomegmawmrthmﬁ@émﬂuwa@t@émb%u%ot/ét(wr

instance those comprising Men or HibMen saccharide conjugate

combinations). 15 Examples of the Hib conju%ate and the N. m ngt
S VAR GRS PB%S" RSB VPG Ecive smounts
of tHBtheptonogens mustibeodéder wirsingnniticallyadcantokit tof bhecpneistened include the
immiihe &g&mat@%ét%oﬁhﬁd{fwmﬂms fﬂsﬂ@%ﬂag?e@\‘ﬁm'%} covalently

bed’above) 20 will comprise saccharide antigens (optionall

atta%‘aﬁﬂdaa%@@ﬁlwf?é}‘e% tREEen PEpigities AheTdraTUEn frute & rimirisiptions and the
numberay pesohipingLibsages us ehagenfsterethe group consisting of 1, 2, 3,

4,5, 6A, 6B, 7F, 8, 9N, 9V, 10A, 11A, 12F, 14, 15B, 17F, 18C, 19A, 19F,

20, 22F, 23F and 33F. Optionally, the four serotypes include 6B, 14, 19F
The aagliy8 FageicaalPatRERERN! d8ryEHES aFONSERIERIIPNS the domnphsrmaceutical

compsisRiHTBHe Haerr dstrivRd iRbelioen SETYRIBSE 4B ndNmldn ]&chﬁiFatmdof the

s b%3r|1: Ogt ggall more than z serftyg are |QC|IHt%%glgg the comy os
UOS SN Fstan 88 ATEEY 1'EFCff ¥4 serotypes. For exampeth

congstiplieitiés o maywmuodianeoiihdhaiesil ossnain damalicsaetHmmaegeneously
susﬁf&\é@%ﬁﬂm HR MR bxtfire. FBs ifstaite 1thelSfnirhOm antbartoPAdherapeutic

optionally 3 (all
agent is optlc}/nally one which will provide a single therapeutically effective dosage. For

e maX|mum

bioactive substances, the minimum concentration is an amount necessary for bioactivity
upon reconstitution and the maximum concentration is at the point at which a
homogeneous suspension cannot be maintained. In the case of single-dosed units, the
amount is that of a single therapeutic application. Generally, it is expected that each dose
will comprise 1-100ug of protein antigen, optionally 5-50ug or 5-25ug. For example, doses
of bacterial saccharides are 10-20ng, 5-10ng, 2.5-5ug or 1-2.5ug of saccharide in the

conjugate.

The vaccine preparations of the present invention may be used to protect or treat a

mammal (for example a human patient) susceptible to infection, by means of

administering said vaccine via systemic or mucosal route. A human patient is optionally

an infant (under 12 months), a toddler (12-24, 12-16 or 12-14 months), a child (2-10, 3-8
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optionally conjugated). In an embodiment of the invention at least 13
saccharide antigens 30 (optionally conjugated) are included, although

WaRper¥ddtharide antigens, for example 23 valent (such as 8&bER78461006269
2,3,4,5,6B, 7F, 8, 9N, 9V, 10A, 11A, 12F, 14, 15B, 17F, 18C, 19A,

or 39 \R8rd2BEn23AEskes) 1212 Alsacontasnpiatad byekie)inyeniionadiie These

pneumococcal saccharides are ind en?entl copju alted ta, any known
adniSHEAos SIANIRCHIPCRIGHHR0 R Med RRARENah SRR el el or
subquitaeéo > ooates otieviacantieosaiotsininisirationtitm deeabi@l@limemeary, respiratory,

genFFQ@Jr{QRPﬁé&? it RRAPSH0NRRE2 PP VALY nEer YR AENFAISH & BE pneumonia

Invention comprise a third component. For example, the kit optionally
or it BIRda SSripErleriRdiiRT BERBHERHGIR: GRTIRIE OF REBITISRiGeTPe more
effebtidintbesiz tted)ctiiDS atertLating eicfelttivra et ittarcpeitss sstagein polidsgh  the

vacc"::}rqgI 8 3RE Tﬁ\?eﬁﬂ@ﬁam% 88%?@%’&8 20§ Q{nglg r&o%%f‘l&%ﬂﬂ&%%&it@ thereof may

carrier protein and a capsu aride from Streptococcus

alsophe reradinsiEe weethgisaldhesaRariea oo atlergtdimes (for instance if

sacEIRIROERS pRb SERPIYREVSEIRE eskletoing Bt iaBRisiNgdlfatatély3atithe same
. 5,6A, 613, 7F, 8,9N, 9V %OA. A1 A 12E, 14 l?B |17F 18C, 19A
tlmezar 92-2 cleria

7F, WV, , AC1QF,
gl anss e Ao TAon . 4, bae Al RLAEI-yackihe for optima
cooidimation gé e dompogitiesponses Wil meispeak tdeasibeitiemoeaddition to a single
rout SRRGRIKISSSHGOBPARNG Y eoLtHiPManisREENBHIARAPBEY3ER. For example,

. combinations). A further aspect of the invention is a_process for making
viral O aRASBY R B TBSR b D2 S RESHE F AR, RS o PRy e
adntinG el ofhiintrapthecsiack baribginvbtizsaveliteaccHoridestane ereseint) fley may
ingitidi psyl ides: Jea t ! | fapn

b A R ey e AMHTE s A (@) in
addijrariheckrrriagy attpiametionimnbesdnipisireed dMelar frtming doses and IN
for HBYSRI@ddesr method of immunising a human host against disease

caused by bacteria, for example N. meningitidis and optionally

Haemophilus influenzae infection comprising administering to the host an

Vacqingm arensieniie arnasal tHeserind id yasrino RRsignion ke seeemeapdiadjuvant

appm;amhe ?q&eati%mtimﬁgygsilftamﬁglm.dgsEqmrﬁmﬁemﬁ%awt York).
of the invention |s a metha immunisi uman.hqst wit

EnCR B B RTEh oS o WA 3 WSt SR A
capsular saccharide conjugates selected from the group consisting of

A feefiegraspedt Gf Whanihvéntipiianady Wetide itV ford donedraraint acsinglquential
do ministration (optionally. t ildr esylts, | .

sonEE AT RABISH R AN IS5 HA AN SSAAREN R M

protection in a host against disease caused by Bordetella pertussis, Clostridium tetani,

Corynebacterium diphtheriae and Neisseria meningitidis and optionally Haemophilus
influenzae. For example, the kit optionally comprises a first container comprising one or

more of:

tetanus toxoid (TT),
diphtheria toxoid (DT), and
whole cell or acellular pertussis components

and a second container comprising:

an immunogenic composition of the invention as described above (for instance those
comprising Men or HibMen saccharide conjugate combinations).
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35 giving over 50%, 60%, 70%, 80%, 90% or 95% responders in an SBA
assay measuring 28 WO 211117/111111342 PCT/EP211116/006269
WORA8E089 I ponse against MenA, MenC, MenW and/or MenY G giRA18¢)06269
the SBA assay is as described in Example 9 with responder assessed as
A fATRSFRRDLLEXRHRIC R, A ANRY 19dGReRReNASPRE! BONRGHRAIIG Kequential
d oA |mrtnu ° enlc_composmon Elj{qm élﬁlnﬁuguwg néor‘ﬂ’cMc%rr]r%o'\s/lﬁgr\{g Et‘gld /gcrmferrin
a ”Wl‘éﬁﬁ'\? _Eth B%ESW%CW% é‘&% big'o el'lcmng Immune’ response aftér g
protgclien i AoRRSE AR RIS ESBONY AIGPIBBEFCEDANEHBRGIS: I iRSsera
menso@iféstiss éctildetignalndueesophitusitdyfiHeozreie f o ceXRIBSIRedthe Kit optionally
conisrigasnal érsticoatamBrAcanssasiran blood extracted a month after inoculation
(optionally using the criteria described in example 9). 10 Such an
onelBHAUNE BOR]GRRssnsTSitiarimptiworliy bad sheapsdhesatictedvidsl from Streptococcus
pnegpn%rrzwaig‘éeéﬁlecrse eescég bseu ar}er%%hériggtgeégq%%% (?chgé H;‘é?éﬂﬂ%‘ck?c@gl serotype
Immunogenic compaosition of the invention for use in 15 the treatment or

selegteddrainnhef gieen sonsisiirgl ¥y bactbria, FoPAxBRIE N8, MInMGid4R. 1A, 12F,

14, 356, apiongly raemophiigsinfiuepeamindaetion. A further aspect of the
invention is use of the immunogenic composition or vaccine or kit of the
invention in the manufacture of a medicament for the treatment or

andpreeeotiocaftahedizmapasingiused by bacteria for example N. meningitidis

an A RRIRAAINCSIASSRRRRAIGS il waRARR ANERC RS crtiR (@B % QRIPRRSIEe those
"comprise" and "comprises" herein are intended by the inventors to be

Co”%'ﬁmihwgl%é'ﬂmé@ﬁ?ﬁ%@t&ﬂﬂé‘g@fﬁﬁ%ﬁtﬁ'ﬁ%E’m%nsist of and

Exareplesisistos ,Habdagpgateyelyd ithevwennanstgiticis pdlyséechaciels coppigates are as
éigggg()g.cited within this patent specification are incorporated by

reterence herein. 30 The invention is illustrated in the accompanying

examples. The examples below are carried out using standard

Typt@alyniméehsrfépb@bw@wqﬂﬂgnmwmaadmﬂm i thesevatskil kit toe it present
. except where otherwise described in detail..Th ill tive |

e, T AR O s I D TEAUDAIBUASER 200+
will ExaprisessEseaifte 1anfigepartarsiondlyorpnikeriadlicmiRigaies sarerarides are
derigé;l’_d’ et ng_'ﬂd& f@:‘%’r"@@iﬁ@@@ﬂ_‘tﬁ iﬂ%@ﬁé@@c@d&ﬁlﬁ?@n%ﬁﬂﬁé@?dﬁ #dnsisting

was carried out by a coupling chemistry develop y.Chu eta

of 1(lﬁfe%tu‘bnf’aﬁé"lﬁ%n&%itﬁi@%‘ls,w AV SRvelgPesY G 8ER Y 9a, 19F, 20,
22F, 23F and 33F. Optionally, the four serotypes include 6B, 14, 19F and 23F.

Optionally, at least 7 serotypes are included in the composition, for example those derived

des

from serotypes 4, 6B, 9V, 14, 18C, 19F, and 23F. Optionally more than 7 serotypes are
included in the composition, for instance at least 10, 11, 12, 13 or 14 serotypes. For
example the composition in one embodiment includes 10 or 11 capsular saccharides
derived from serotypes 1, 4, 5, 6B, 7F, 9V, 14, 18C, 19F and 23F, and optionally 3 (all
optionally conjugated). In an embodiment of the invention at least 13 saccharide antigens
(optionally conjugated) are included, although further saccharide antigens, for example 23
valent (such as serotypes 1, 2, 3, 4, 5, 6B, 7F, 8, 9N, 9V, 10A, 11A, 12F, 14, 15B, 17F,
18C, 19A, 19F, 20, 22F, 23F and 33F), are also contemplated by the invention.

The pneumococcal saccharides are independently conjugated to any known carrier
protein, for example CRM197, tetanus toxoid, diphtheria toxoid, protein D or any other

carrier proteins as mentioned above.
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40 (1); 245-256). Hib PRP polysaccharide was activated by adding CNBr
and incubating at pH10.5 for 6 minutes. The pH was lowered to pH8.75
WQAYHMPH acid dihydrazide (ADH) was added and incubatioR €bHRA 06269
for a further 90 minutes. The activated PRP 10 was coupled to purifed
OptishamuRexeiebiia rashsdiigliseenaon eoaaiive asifigdlcethybat8-For example, the
.. _dimethyl-aminopropyl)carbodiimide (EDAC). EDAC was added to the
it oA PR T8 LT, S ML P o R Hhvatea PP
The pH was adjusted to 5.0 and purified tetanus toxoid was added to
tetahRREBXHAYTT)/ Mg activated PRP. The resulting solution was left for three
_days with mild stirring. After filtration through a 0.45m 15 membrane, the
diphthiadare' AR DuARSl on a sephacryl S500HR (Pharmacia, Sweden)
whot® kethoreapeililieatperins8i2 biadiemMenC -TT conjugates were produced
using native polysaccharides ( of over 150kDa as measured by MALLS)
or were slightly microfluidised. MenA-TT conjugates were produced 20
and gReGAIhePHalngEe SRIBRAB8aride or slightly microfluidised
polysaccharide of over 60kDa as measured by the MALLS method of

example 2. MenW and 1Y - ] e r . i '
one DL BN M DML R 19 oo
pnegampke[Phesizihg rpsyamsreenenidiedtiontiosiabalftima gagiyapcoccal serotype
seleghféwlﬁﬁmggg'i@;ﬁp@@r@mmngley%mpbadpi,esavma m;wtilngedoxx, 11A, 12F,
through a 0.2m filter. ctivation an ing were performed as
14, agé)cfé}éd1|§1%Nb%%/§8%59£6a2?ﬁw%%8%%%%%5 Briefly, the polysaccharide
at a concentration of 10-20mg/ml in 2M NaCl pH 5.5-6.0 was mixed with

andg%%Hmp&%B%m freshly prepared in acetonitrile/WFI, 50/50) to a
final CDAP/polysaccharide ratio of 0.75/1 or 1.5/1, After 1.5 mifnut,es the

an iBHTWARSRISE AQTRPSHL ALIRYRIIEHER BpRARs TP shaParedidhifilagce those
comigriaimgsMerad hialslertl dacttaridactoajugedéatofpbiystosjaride ratio of 1.5/1

for MenW, 1.2/1 for MenY, 1.5/1 for MenA or 1.5/1 for MenC. The

reaction continued for one to two hours. After the coupling step, glycine

A fugiaer asaeat of AfrarPatie ISR /RIREPSS AN MAKNG B IRTHNEg e aTRgsition or
vac@fistadariveRtion T beniphiding twassieft &6 makimgitheesacohariisyugate invention,

or BRSSP  han  F BA B fro ve or
all f@mneforssrasromns pA7.S. Clhiédotd weMivgieddtonarcarpgEapratein with a

phafiRIdZIREHINBEE BRI BReigigHitant conjugates had an average
polysaccharide: protein ratio of 1:1-1:5 (w/w). 40 30 WO 2007/000342

PCT/EP2006/006269 Example 1a - preparation of MenA and MenC
A fupblsrsastetrid éheonjegditrsisiatineethodrafamniisishg BThuorjodusisageinst disease

cauSEaPILBIUSIRY RANERIISACCRRARRRIEA QKar Iptiifafy 35 aemophilus influenzae
infection comprising administering to the host an immunoprotective dose of the

immunogenic composition or vaccine or kit of the invention, optionally using a single dose.

An independent aspect of the invention is a method of immunising a human host with an
immunogenic composition comprising at least 2 different N. meningitidis capsular
saccharide conjugates selected from the group consisting of serogroup A, C, W and Y
(optionally MenA, C, W and Y) wherein a single dose administration (optionally to
teenagers, aldults or children) results in a blood test taken one month after administration

giving over 50%, 60%, 70%, 80%, 90% or 95% responders in an SBA assay measuring
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5 measured by MALLS) or were slightly microfluidised. MenA-TT
conjugates were produced using either native polysaccharide or slightly
WoreeaRtéi3ed polysaccharide of over 60kDa as measured by $HeERpR91/€)6269
method of example 2. Sizing was by microfluidisation using a
Ieve}_lf@?‘?g%hl%@. é%@’éﬂoﬁgﬁlﬂfﬁﬁ(ﬂﬂéﬁl%aﬁwd THiRIRRINRROC .f(élvrliﬁ@r%me[ﬁetlfﬁA assay
. filtered through a m filter. n order to conjygate, MenA capsyla
s 05 SRR E e R DR Ch AR er 8 e e et
used. The covalent binding of the polysaccharide and the spacer (ADH)

A fultHeRHBEHIRK PaCRERY IBOHRE B RO R Ys VR G ML Bgbria eehasisiftith comprising

activated under controlled conditions by a ¢ ,anylatlngg?feng L ,
Ment o, M- MthAaHeR MSya DK tel o FBPERI CDRISH AN mmune
respepaearfteas tsingith dbsecsaty thed S 50P6 60N ST0Y6 82740 90Po qnHT% of human

subj%t'r%‘ é?r'ﬂﬁs’%ﬁ; ey Jm%?é};&%|§@F§Feaags@ﬁeﬁoé¥%%%ﬂrﬂ9% # an SBA

tion of MenA (pH 6.0) [3.5 ?] was treated with a freshly .
assOpRedIRSIAGIPA 3GNATYH BT HRRUIAIRRRRIIRNAIN ARIPYLOAE G HA)AgsCribed
in exitippie 8)CDAP/MenA 20 ratio of 0.75 (w/w). After 1.5 minutes, the pH

was raised to pH 10.0. Three minutes later, ADH was added to obtain an

ADH/MenA ratio of 8.9. The pH of the solution was decreased to 8.75
Suchrahtfiremenegsnipreeswsiiesr ortionadraastans Ny ThRY pHrygidral characteristics
desdRBaEsatEfe kept at 25 C). The PSAAH solution was concentrated to a

quarter of its initial volume and then diafiltered 25 with 30 volumes of

0.2M NaCl using a Filtron Omega membrane with a cut-off of 10kDa, and
A futtrerespecitefths ifiltenidn rian tothenogaigatdopdsiidodlithelimvention for use in
the &89%&%38:0B?J@éﬁmﬂoﬁtﬁs@é@@%&%écﬂ#tm@ﬂg, toe APl SRIUtRMingitidis

were diluted to reach a concentration of 10 mg/ml for PSAAH and
and pgHanRHlY fdrarrorlleAl R ZathiN eciSYimethyl-aminopropyl)
carbodijmide) was added to the PSAH solution (2g saccharide) in order to
i 12 A3 e RnRboEM: i BHSdne or kit
A fu?%?%?g%&fk#ée\ %gg%ué%(%%%va%ded Wﬁhga peﬁ!sdta tic ||oum (in 60ne orx

P .
of thaifeajan iedes manyREiR PsnmediTrmeat iRl Teatselae eregention of

diseB¥8satded bindacssiisingrieahinie a finateapglingstiang oplisAamin+aéaophilus

I.nﬂusglzut(ieolnf\év&ls rqeutralised by 35 addition of 1M Tris-Hcl pH 7.5 (1/10 of the
ina vo'fume? and left 30 minutes at +25C then overnight at +2C to +8C.

The conjugate was clarified using a 10m filter and was purified using a

The %mgal b%.lnd&fk%ﬂo R s (Path@rreamba;@yeo g Hef&ang:el FRUHIEGRSthe inventors
equilibrated in 10 mM Tris-HCI (pH 7.( 075 M NaCl and the copjugate )
t0 b P BB L o MADT, e e SA0E s PRI Chr A Rt of
resppotivelnsrsevecyddséanagunction of optical density at 280 nm. Collection
started when absorbance increased to 0.05. Harvest continued until the

Kd
All references or patent applications cited within this patent specification are incorporated

by reference herein.

The invention is illustrated in the accompanying examples. The examples below are
carried out using standard techniques, which are well known and routine to those of skill
in the art, except where otherwise described in detail. The examples are illustrative , but

do not limit the invention.
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40

reached 0.30. The conjugate was filter sterilised at +20C, then stored at

+2C to +8C. The resultant conjugate had a polysaccharide:protein ratio of
WQ 29070083#3). 45 In order to conjugate MenC capsular polysetchARae¢@06269

tetanus toxoid via a spacer, the following method was used. The covalent
Exaiptiag of the polysaccharide and the spacer (ADH) is carried out by a

coupling chemistry by which the polysaccharide is activated under

controlled condrtrons by a cyanylatrng agent

@ ; g fhtesoborate (CDAP). The
spacer reacts Wrth the cyanylated PS through its hydrazino 50 groups, to

Thef%twar’eﬁtahhdrﬁ Use-iekBeRNes iR spacq H)dHRE NyEacehande t81TT was
carri ﬁ% ‘a§ %%8 géﬁ?sg&o%gggégﬁ &/@U%f?l %mféto%rpg%ﬁmrgrty 1983,
w0 (8L 957 S BR AR  GRIEE SN o480 o
at pH0 &/ Gaminutes niiRGeY! asHIPWRIEddR &R e @ A&'%&R}‘étﬂiﬁydraz'de
(ADpH 8 RedeiRns insubationaeonéivees finapdurbenYamIngsnTRaeptivated PRP
was Tdvaseditagifett te Dbt wasaddad-srimdintide aorBhidlionQisatip Bethyl-3-(3-
dim&4S/-BRaridigrebineab4inndsaEATFAEEAD Ratd Akt tBackiotivated PRP to
readt! %Cﬁﬁglefelfgrgf I@%H%(m@ﬁﬁ Egﬁ/QEdTﬁﬁlpsﬁé%ﬁ%?Bdﬂﬁﬁed to 5.0 and

purrF gﬁ? el IS 3 |n|mucme%f}9 re%baﬁﬂéh‘?ﬁ‘/ﬂt?gf'g&% I&F&o The ]resultrng
usi iltronf Omega m cut (?1
so'uterzdﬁa%\rraﬂtﬁ%rrété?ﬁaf’ear?agvn i SBhGy (e Al Jhjpuah @ 045k

membEaN A CAOINEELE TS0 RHHRh 9 teSPRIBEM §haeaRsidyeryeden)

coludiiesliibtad INAGIMAN@Gth a concentration of 15 mg/ml for PSCAH and
20mg/ml for TT. The purified tetanus toxoid was added to the PSCAH

Mer®®UHPrEinRERESONERCHr Stk dT UG bl \bblyRétarMes aditsied 180kDa as

mea@éﬂ?ﬁ?ﬁﬁ&ﬁg ) ARy i tlﬁlg) mid i 5’.@&”@%&516\‘19&%&%9 were produced

usin é) Fﬂ/ﬁaCCharI'uFon %thf(;nl?@%r(ljrr%too Qoglgs5 ?%E%Ao? é)vgr 60kDa
as ’HﬁﬁsﬁﬁqeﬁhlgﬁoM%?&)%tﬁoﬁn% ESBPRE fime WP Rt MeYsbiufopiugates
wergyRsadiese cugingizeiaasy eeliasshsrides ofisarpunsH '90-200kPar Amgmeasured by
MALLSUisEs) exahefe ). ISino svas b Fadtufinidisetioig hisitg 2@ mog8Mz@0Emulsiflex
C-50 bppepaiugaraenssyelastiedidisingereliBenfillleranthwaghaiiBohsitg. a

Sephacryl S400HR column (Pharmacia, Sweden). The column was

ActiGAHI ARSI %@M% ;%raﬁeéogt a@gcr%gzt.‘h%@%6@4@%&%%}66360

approx. 460mL)was n the column (+2C to +8C). The elution

Brie hﬁ/aelx%etm%%tmﬁ%w&ﬁa%e&m /51'286 Na@ Ak orRsh-0 was

mix@i%ﬁﬁdmmm@WﬁsgﬂﬁQ&ﬁeH arrateantieved Upilsheto a final
rea

CDA??OD S c E{r e r% 8 r}”?c %W %?t? SA?te?r %erﬂlhﬁgsath-kez Sﬁv}Q? Mised with

a e resu conjugate had a
sodipmyg@(g@hrgﬁd@_%@m rAftRy Sireeminutesigtanus toxoid was added to reach a

protein/polysaccharide ratio of 1.5/1 for MenW, 1.2/1 for MenY, 1.5/1 for MenA or 1.5/1 for

MenC. The reaction continued for one to two hours.

After the coupling step, glycine was added to a final ratio of glycine/PS (w/w) of 7.5/1 and
the pH was adjusted to pH9.0. The mixture was left for 30 minutes. The conjugate was
clarified using a 10um Kleenpak filter and was then loaded onto a Sephacryl S400HR
column using an elution buffer of 150mM NaCl, 10mM or 5mM Tris pH7.5. Clinical lots
were filtered on an Opticap 4 sterilizihg membrane. The resultant conjugates had an
average polysaccharide:protein ratio of 1:1-1:5 (w/w).
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Example 2 - determination of molecular weight using MALLS 30 Detectors
were coupled to a HPLC size exclusion column from which the samples

WQRE/8%8e. On one hand, the laser light scattering detector RfeHEH8¢//006269
the light intensities scattered at 16 angles by the macromolecular solution
and on the other hand, an interferometric refractometer placed on-line

Exa i eS e determinatin o (e fhaeliboplksamale e it T RS nyention

Meﬁf_ &BHI@Q@W@%%@&@&tuernwaménpw%ﬂw@e@ 57ied 50kDa as
1¢ &yelp WsresifhiansiBRmaRisad Nk byTtBeH g aRACNYR: produced
using'elf/ ARGl 2addxidrIdp s ERt P it fvigighispelyath EaRaFRRCIF VAP 60kDa
as medMaghbptesagaLns erittadvet igimbrin2. MBizidg Wk iz miskbfluidiséido) using a
horﬂ‘dgenﬁmr—zﬁmrﬂxjﬁem@létﬁjknmﬁagm: Thinpagsamohatities Tveld 1Her8filkered through
a 0.BeTfHe211116/006269 EN1. M, mi Z N; MO c) Root mean square
radius: -Rw- and R2w is the square radius defined by: 5 R2w or (r2)w =
In ofelBr-te2chmflidate; Merpecaaanf oReatiehitteantiethnns toloits Wea spacer, the
folloWrignaetHoatwasrute 10recatesisgt asnding anththpalgsdeciadrigradhdahe spacer
(ADtheisneasntedotetig)a dpipieng athdisnsiby isvbiefinthe aolysacatioridéws activated
undétreontiolednaegdiisesabpalysyanylatink agente tesaned-dimethiesipg-pyridinium
tetrafiaenplepore (GRARRIDecRaneh st @t srengiabeb i firiahils hydrazino
grouRsIRIFRIIIDA I3 B s AErBB IR BeRRRR R SRARM ARY RSB RERIATIEN

was eluted with 0.75m1 of filtered water. The polyaccharides are

A 16 r#f &a&g'ﬂ}i&?&“ gtgr VW {t P@é@’&% CHYRRA prepared
1001 Eﬁ-ﬁ‘ ;ﬁm%é%g%ﬂﬂﬁern E’g%q% é BES f@ﬁéﬁé@ﬁng DAP/MenA
ratid G qhinipREdtMaty ﬁ\ﬁé@ flhangpA resdiltairat minutes later,
ADMQB&WMEBQ %Olgﬂléﬁﬂr welgmmmﬁﬁﬁp@t&;tlas 819l reeviskesfofhall solution was
decraizyde® VTS and the reaction proceeded for 2 hours maintaining this pH (with
temperature kept at 25 °C).

The PSAAH solution was concentrated to a quarter of its initial volume and then diafiltered
with 30 volumes of 0.2M NaCl using a Filtron Omega membrane with a cut-off of 10kDa,
and the retentate was filtered.

Prior to the conjugation (carbodiimide condensation) reaction, the purified TT solution and
the PSAAH solution were diluted to reach a concentration of 10 mg/ml for PSAAH and
10mg/ml for TT.

EDAC (1-ethyl-3-(3-dimethyl-aminopropyl) carbodiimide) was added to the PSAH solution
(2g saccharide) in order to reach a final ratio of 0.9 mg EDAC/mg PSAAH. The pH was
adjusted to 5.0. The purified tetanus toxoid was added with a peristaltic pump (in 60
minutes) to reach 2 mg TT/mg PSAAH. The resulting solution was left 60 min at +25°C
under stirring to obtain a final coupling time of 120 min. The solution was neutralised by
addition of 1M Tris-Hc! pH 7.5 (1/10 of the final volume) and left 30 minutes at +25°C then
overnight at +2°C to +8°C.

The conjugate was clarified using a 10um filter and was purified using a Sephacryl
S400HR column (Pharmacia, Sweden). The column was equilibrated in 10 mM Tris-HCI
(pH 7.0), 0.075 M NaCl and the conjugate (approx. 660mL) was loaded on the column
(+2°C to +8°C). The elution pool was selected as a function of optical density at 280 nm.
Collection started when absorbance increased to 0.05. Harvest continued until the Kd
reached 0.30. The conjugate was filter sterilised at +20°C, then stored at +2°C to +8°C.
The resultant conjugate had a polysaccharide:protein ratio of 1:2-1:4 (w/w).

In order to conjugate MenC capsular polysaccharide to tetanus toxoid via a spacer, the
following method was used. The covalent binding of the polysaccharide and the spacer
(ADH) is carried out by a coupling chemistry by which the polysaccharide is activated
under controlled conditions by a cyanylating agent, 1-cyano-4-dimethylamino-pyridinium
tetrafluoroborate (CDAP). The spacer reacts with the cyanylated PS through its hydrazino
groups, to form a stable isourea link between the spacer and the polysaccharide.
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calculated by the Debye method using a polynomial fit order of 1 in the
Astra 4.72 software. 25 Example 3 - clinical trial comparing immunisation

Wt MeMkyitec or a larger sized MenC- TT conjugate 30 A pha¥dif2006/006269
open, controlled study was carried out to compareGSK Biologicals

A 20RRIROSSOESRIOP RIBHEOLIHE. OB IRV ¥ e BR dMRRG) RIS Epared 100mg/ml
soluBi Qg GIba FHAcseeRNiviteiWAIeN 76630 e goobeial SaTDRPNERC ratio of 1.5
(WTERTAkEAtE 5/ acitine { HitedenGaoraieingited ().EddhadtsationvehfitgitdaCl was
addéy) twatiieyd adinéincenaegtratiooadis2ib Hiatip Thretigosatehiatds ADH was added
to obtmifueRRIHAVIERE sa BRIV S7 Ehrink! pidtiacettignapstiemeasssio 835 and the
reagliem oreenfdgades 2hetumeetangseabéRsaicharides of about 200kDa
ThedPSILIWALEEI iRotElRY- SocREN HATEH) tol densiiayre @ISt ehDdietgeaudiafittered with
30 wAGMeasTrEINONACItakink08 BlijecCGmalacakedimsovifamtet-afins 46kDa, and
the fetbmsatéOviarstfilteneb sent study, all subjects in both arms received one-fifth

Pno(']{é)tgé G986 tborVRAREUAX T Alried aPe SoRARFCHHEIHEIESSCAH solution (2g
scalb i TIUREXEhas 2Rt FoaoRifs hag & op3eMRRIVGORDRAImI for PSCAH and
20nRi/leP2906/006269 (Study Month 0). Two blood samples were

Thecpletitedtétanual kexdibotsy SidibdMorite PSGA S slytidonithdiieAtn teach 2 mg
TT/rogriR8AHo e plyreap stiosteal poidk arERHASCi(did mtinayirwhids (kdhd pH 7.5) was
addpdmét atpraitaitie piBpAiantPIminsess twireare fofiodlingticaelchaegng EDAC/mg
PSQéﬂduEh@ RSO f@lgg?nrmsda%ér&m Bh2ds§: té’tﬁﬂw'fﬁiag.ar(q‘?ﬁ regulation

00 pal ti ltlon of
0 é‘ﬁr q%%%ﬁé’fwm) eme& ‘ﬁeﬁ’ gﬁi@ R e a

enC10- T InfannxTM ro ib 5

The c a ed Sin 5':9 é:igéf 5%& Sephacryl
s40 ‘g’%ﬁl R?ﬁgﬂ % é%‘éi rﬂ’?ﬂ? ég&;adﬁ M Tris-HCI
(pH'718) Ei M 266 DjaREX TM KB the column
(+2W@mt§§ﬁm élmmBesEMVB%@ ethaitwe A fTpHasCHAQfPYPS80 nm.
CollEstion psidrtaadigvans dreah b nde i3 ébetb ansterHsiveytasoiaitieexati the Kd
readbecn0latoiTieé tunjcatioats itecisterifsan 24 G200, Aheossiseetlabf+2°C to +8°C.
Theagsuitetctayugatgcuid aqiqlyestshsijdecuoiteinadtinith h2i15h{wiigococcal

serogroup C vaccine (naive) but who had received routine pediatric

ExaMifiei DS RESARHBEP dhm&SSEma R asRat AN RlIssion on

Immunization. Criteria for evaluation: Immunogenicity. Determination of

Detgg g?s”%%%'e acrgtlj% gé{ Pter E@Sstizrgeé%ﬁ: 88C<:a<%llc1:mn from which the samples

were eluted. On one hand, the laser light scattering detector measured the light
intensities scattered at 16 angles by the macromolecular solution and on the other
hand, an interferometric refractometer placed on-line allowed the determination of
the quantity of sample eluted. From these intensities, the size and shape of the
macromolecules in solution can be determined.

The mean molecular weight in weight (M,,) is defined as the sum of the weights of
all the species multiplied by their respective molecular weight and divided by the
sum of weights of all the species.

a) Weight-average molecular weight: -Mw-

ZWM _my

ZW m

b) Number-average molecular weight: -Mn-
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20 (SBA-MenC) by a bactericidal test (cut-off: a dilution of 1:8) and ELISA
measurement of antibodies against meningococcal serogroup C (assay
WQ 2300343 pg/ml), the Hib polysaccharide PRP (assay cut-dif BER3006/006269
pg/ml) and tetanus toxoid (assay cut-off: 0.1 1U/ml) in blood samples
obtained prior to vaccination and approximately one month after
vaccimﬁon wAleI subjects. 25 Statistical methods: Demographics:
f_nié_an age in months (with median, range and standard
dewaﬂonjﬂib,]) andigacial and gender composition of the ATP and Total
vaccinated 30 cohorts. Immunogenicity: Two analyses of immunogenicity

R TREmehasre aaile ARG SIPRAY B LIRRRE PRIC dctined by:
alyses of immune memory and booster response

for safety (for analysis 2of persistence). These included: 35 Evaluatlon of

une morggc’ﬂ,MenC and booster response for Hib and Tetanus
(%Wo%g one p,{h after administration of 1/5 dose of the plain
polysaccharide vaccine): Determination of geometric mean titers and
concentrations (GMTs and GMCs) with 95% confidence intervals (95%
Cl) 40 DetdRniftiee Jnass pefcRntsa iR Fe Gyit PRRiptyS the distance
titeedweentthton above the proposed cutoffs with exact 95% Cl
(seropositstgtseingroeattonaatet)e terdstighigravity=efithsdgnacromolecule).
titers/concentration after vaccination using reverse cumulative curves
@9 TR iBERRIShaaRYasdirIthagyaBRIi e I forthe difference in 45
seroposmvny/seroprotectlon rate between the primed group (Groups K, L,
M and N) and the unprimed group (Group 0) Determination of the
geometric mean of individual ratio of SBA-MenC titer over anti-P

MeningreqaratibRIXRRFFDBIARS ¥ DERATRLRN MikeHBY, ewmgtr@to two HPLC
colupuns-(EBKIREA6A eV TFEORRIY Hetweed theagrbingdan; 129w ahdhadebraeharide
wergr gl éd fardntithR Raumdrardntb tavass elnttewitbe 0. Eaoh pfirfiberegowater. The

polyteEAHREES dre Metdisldil ) aN1Y B aigM REERAE AepedtrioUw fatiapadB D Sfeaguipped
with YRR BrG E‘é&%ﬂ&%‘%%lrﬁé%t%?éf%%&?%att Otilab DSP
equnppecf wﬁ%l ‘?‘656 (ﬁzaGngd 5 e Pﬁer at 498nm).

The molecular weight polydispersities and recoveries of all samples were
calculated by the Debye method using a polynomial fit order of 1 in the Astra 4.72
software.

Example 3 — clinical trial comparing immunisation with Meningitec or a larger sized MenC-
TT conjugate

A phase Il , open, controlled study was carried out to compareGSK Biologicals
meningococcal serogroup C conjugate vaccine (MenC) with GSK Biological's
Haemophilus influenzae b-meningococcal serogroup C conjugate vaccine (Hib-MenC) or
Meningitec ®. Each dose of Meningitec ® contains 10ug of meningococcal serogroup C
oligosaccharide conjugated to 15ug of CRM197 and is produced by Wyeth. The GSK
MenC conjugates contained native polysaccharides of about 200kDa conjugated to
tetanus toxoid (TT).

The study consisted of five groups, each planned to contain 100 subjects, allocated to two
parallel arms as follws:

In this present study, all subjects in both arms received one-fifth (1/5) of a dose of
Mencevax™ ACWY and a concomitant dose of Infanrix™ hexa at 12-15 months of age
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Table 1. SBA-MenC titres and anti-PSC antibody concentration after

booster vaccination 5 Antibody Group N GMT/C 95% CL LL 95% CL UL
WEHATIMEA2 K-MenC-TT 71 3508.9 2580.1 4772.2 L-HibMen&CAEPZH/406269

1831.7 3494.7 M-HibMenC 81 5385.4 4425.0 6554.2 N -Meningitec 85

(Stu@lg%ﬁtﬂa(b‘}dfﬁvgmoa Amgranieltddolet R BifchballsUibBEE (Sthégndonth 0 and
Stu 013 240fh A4:Bhsks teld ibMeurg rol RO P n3ry 3G chinklilolvl etu@yAGho
werdAriBedOal hdit Q5 bf 3yienmd)BeoofBhbonEa e 88Iediad varciGamtrol 94
8.0623618. 98:B2qdP Ko)subjeatispriad dnaitadsdtetaous Toxdid4Rfikconjugate
hexand3nfanrik ™shbjectMen@iéd With InfabrigINeexa) O-TT + Infanrix. penta;
Groven: lsuthiec19 poirMengitt Pl rehads-TT conivemmanskinantrBlpenta
N sHisjdepRG&Y With InfapihgiteRentahtanrix. hexa; Group 0: 10 control
étéo Ms HibBREE- Mﬁr&mﬁéwmﬁfméﬁc%?eﬂm Ga0d g™ penta
jBpPt %Uﬁ & W|ﬂ§aé\/§ﬂ kﬂ@’]@ ults Hi M r titres q]‘Man ihodies,,
hgﬁﬁgPMQnMWH@ne@% é'§ Wl g 8(}'&9' prim H Mith thexa)

;
stud éf%é]g @%ﬁég@?ﬂ%ﬁgwﬁﬁd’ @ eécé%%%lggﬁg%%kcfm% booster
Arm Q?)%Bﬁé‘i&%é@%?a alindeh&PAMNEAHI BRUMRR L seeaialaNa
aé)anm In r@?e]@é%ﬁ&nﬁé 28iveddeatMepdatiatric
vac&ﬂ@sb’iﬁd@h&l@tﬂaé@8&ﬂah Péﬂﬂefhé’ﬁ RS bh. GAMURIZSLIBH.
90.200 70.153 115.975 M Pre 77 51.298 36.478 72.139 Post 74 164.950
Critéda BolvamatienN Pre 84 22.571 16.521 30.837 Post 76 90.168 67.757

ImmupogEpicity. Pelegroinsmn @fM@iSE?'@'ﬁb@ﬂBﬁtﬁr#@SqnﬁBWQ"ﬂ@Q@Cﬁ@' C

68an90th%@&%&5§1@&%ka% 3 AdHPN S (h8)@ ﬁ{w;ﬁ %E%ermem of
L

B

vacd was er than Int

Statistical methods:
Demographics: Determination of mean age in months (with median, range and standard
deviation [SD}), and racial and gender composition of the ATP and Total vaccinated
cohorts.
Immunogenicity:
Two analyses of immunogenicity were performed based on the ATP cohort for
immunogenicity (for analyses of immune memory and booster response) or the ATP
cohort for safety (for analysis of persistence). These included:
Evaluation of immune memory for MenC and booster response for Hib and Tetanus
(before and one month after administration of 1/5 dose of the plain polysaccharide
vaccine):
e Determination of geometric mean titers and concentrations (GMTs and GMCs)
with 95% confidence intervals (95% CI)
e Determination of the percentage of subjects with antibody titer/concentration
above the proposed cutoffs with exact 95% CI (seropositivity/seroprotection rates)
¢ Investigation of antibody titers/concentration after vaccination using reverse
cumulative curves
e Computation of standardized asymptotic 95% ClI for the difference in
seropositivity/seroprotection rate
e between the primed group (Groups K, L, M and N) and the unprimed group (Group
0)
e Determination of the geometric mean of individual ratio of SBA-MenC titer over
anti-PSC concentration, with 95% ClI
e Determination of the 95% CI for the post-vaccination GMT/C ratio between the
groups K, L, M and the control group N for anti-PRP and anti-tetanus and between
each primed group (Groups K, L, M and N) and the unprimed group (Group O) for
SBA-MenC and anti-PSC using an ANOVA model
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Group N (primed with MeningitecTM) 25 Table 3: Persistence at 12-15
months of age lust prior to administration of the booster vaccines
WEHAOME S roup N % Group N % Difference Value% SBAMBRETPZH6/006269
88.6 N91 80.2N-K-8.4 1:8L8493.3N9180.2N-L-3.1M8587.1N91
80.2 N-M -6.8 35 WO 2007/000342 PCT/EP2006/006269 SBAMenC K
Resdéfls65.8 N 91 51.6 N-K -14.2 7 1:128 L 84 56.0 N 91 51.6 N-L -4.3 M 85
647N91516N M 131 Antl PSCK791000N911000N K 0.0

yaccination

Antlchty M 89 HifG g1 8395%g d |7,7J % Cl— uL
SBAMeNnS.( 1 Cséaa 9% q\lfgl 85.7

-13.2 Ani %&%3 a5 55.8 N P

N-L -27.2 X . $sAii-tetantigds g 100.0 1\99@7.9

96.7 N-K 3)3czﬂtﬂgU/m b6 100.0 N[99 96.7 N-L -3.8.51 90 100.0{ND8
Antids CN-M[-E-In&rouprK| gabjects primeggmith MenC1@2189+ Infanrix3avb5

hexa; Grqup-lHisMaieCts frimed with Hi&0.0-MenC1 (-24109 Infanrix|T87.38

penta; GroNbl-WbMeuhﬂbd
penta; GropMen

N: numbe

s’primed with H8SMenC5-
ts/Srimed with

rQSf Qﬁmmlm \

i available ré MR Higher $ IR

#®yitecTM

T29 IhfanrixT#H1.09

titres nnni

+13n9§nrixTM hé%@az 5

MenC were achleved

o m.imﬁa?@iwp

Infanfix. m S < Mu
control subjects (i.e. subjects not prlmed wnth MenC conjugate vaccine)
N: number of subjects with available results

Fff?@é

|me

S|ze f Me

%% rhed with
IH?QW&OH%C' %up o:

Higher titres of antibodies against MenC and higher SBA titres were achieved by priming
with the larger sized MenC polysaccharide conjugate vaccines (groups K, L and M)
compared with the Meningitec oligosaccharide conjugate vaccine.

Table 2: Geometric mean ratio for SBA MenC titre/anti-PSC concentration

Group Timing N GMR LL UL

K Pre 70 49.470 34.939 70.044
Post 66 126.138 101.419 156.882

L Pre 76 36.528 25.849 51.621
Post 70 90.200 70.153 115.975

M Pre 77 51.298 36.478 72.139
Post 74 164.950 139.304 195.318

N Pre 84 22.571 16.521 30.837
Post 76 90.168 67.757 119.991

O Pre 3 91.634 0.651 12889.8
Post 87 2.708 1.767 4.149

In all four primed groups (Groups K, L, M and N), the GMR increased significantly from
pre to post booster vaccination indicating the presence of antibody maturation and
functionality. GMR in the Group M (primed with Hib5-MenC5-TT) was higher than in the

Group N (primed with Meningitec™).

Table 3: Persistence at 12-15 months of age just prior to administration of the booster

vaccines
Endpoints | Group | N % Group | N % Difference | Value%
SBAMenC | K 79 88.6 N 91 80.2 N-K -84
218 L 84 93.3 N 91 80.2 N-L -3.1

M 85 87.1 N 9N 80.2 N-M -6.8
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Administration of 1/5 dose of the plain polysaccharide ACWY vaccine
elicited very high SBA-MencC titer in all four primed groups with
WQR0YTM0M? and 97.5-100% of subjects primed with a candidREeNERH|PE006269

regimen exhibiting titers 21:8 and ?1:128, respectively. In 15 the group

SBAMEHEY Wit the Mgningitess g1 regien, thEg was pgfesd Iqrifiower [ -14.2
> 1:128rcentage of sujects i diterg RL:128 (9418%). |l temparigan, 17.6%0-4.3
of unprimed suhjgsts had6&BA MeMC titers 211:8 ansi78.:12BNEMample |4-13.1
Antifi&Ge|IKclinical| tAal on HISASNACNTT conidpate vatidi@ mide with | 0.0
20.3milAw{ 20 HeoB 8tudy de18® Opbh, randdMized (11491011 Nsi-ngle 0.0
centre SMJd\l with8&/e gr 119(3&9 The Nl\m grou receit88-the nnn 1.1
Antis28Ginhffon regimféh resp % ely,|al 6, 10 afd 14 y of & K25 9.2
22u8ftanr|xTM"-Hep&Hib-\1 1AC 2 .5/2.5} Bencefoith tefert ka as ;760
Z5ofa-Sf2-5—36 Wil 20071342 RET/EP 26610062869, '
:(??Tiq rxTM-Hey ?b-Meggb‘g:D 5 {5. hencgforth gryed t),@:‘LZ 5/5/5 :13028
tanriyM-HepBydib-Meggd§ 5/5/K: hencetprth refegeerl to anab/5 -13.2
AntiPRan X M-Hepig + HibeagBVI: heRceforif geferred i@ &s HipRHK -4.8
21ugffitanr|x.-HepB/HBerix T\ 5.8Vien|ngitecTM:Sencet@thaeferrblelto as | -27.2
Meningibdc 5 Blp88 samphsdvere bhken af e time 88the firsNvMdccine | -45.9
Anti-gges (Pke) and pBé montACHer thd third Jaktine dd¥e {PostNidse 3). | -3.3
20-1-4imh rixtis a DTIFRR vacdid@%arkeNed by (F%‘xoSrr' ine BR¥tbgicals | -3-3
S.4. 1605 sutidBis mgrégggd N oL fivo 0Bulos MM A totatlcP:3
ects in the st nt of Kva |nef rm atl
Gro%[ao%‘ tﬁber?;lg Bé'inggs Lfﬁ@'m’f@%@c glg n?@;/5/ ? ca s Uhar : p rimed

w1thptduW&PﬁpIafaglz@@sgtac&fmgatécst@msmummrﬂﬁlb5 -MenC5-
TT NRERENMMRRIRYIBASSNCIDBidaE DRdROwth MRRZREBaIdeHBRMAI™ hexa;

conjugated to TT Neisseria men| l.ﬂ
N: ”Hmﬁ?géeéﬁ&'i%l&&t%ﬂ@‘&)ae!a#ﬁ’& 85 TT 15 * The 2.5/2.5/2.5 vaccine was
a dose dilution of GSK Biologicals' Hib-MenAC 5/5/5 vaccine containing

ngr?epgé),& ?1389

vaccine formufations were mixed extem

itides C capsular 2.5g 59 59

Qg;g’ﬁ%? MenAMiEre-ddnRUEMS Hrinting Wit oG

oraneously with Tritanirix-HepB.

BAGze of MenC

(grogpsd(s k 21614 iEarePaERABmHRERshYHEL %&Eﬁ%%ﬁé%ﬁﬁ%ﬁ&@w&ate
Menijité8sis - hepatitis B

Immune memory (ATP cohort for immunogenicity)

Administration of 1/5 dose of the plain polysaccharide ACWY vaccine elicited very high
SBA-MenC titer in all four primed groups with 98.7-100% and 97.5-100% of subjects
primed with a candidate vaccine regimen exhibiting titers 21:8 and 21:128, respectively. In

the group primed with the Meningitec™ regimen, there was a trend for a lower percentage

of subjects with titers 21:128 (91.8%). In comparison, 17.6% of unprimed subjects had
SBA MencC titers = 1:8 and 21:128.

Example 4 Phase |l clinical trial on HibMenAC =TT conjugate vaccine mixed with DTPw-

HepB

Study design: Open, randomized (1:1:1:1:1), single centre study with five groups. The

five groups received the

following vaccination regimen respectively, at 6, 10 and 14 weeks of age.
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(DTPw-HB) vaccine (Tritanrix-HepB) contains not less than 30
International Units (IU) of diphtheria toxoid, not less than 60 IU of tetanus
WQRBIMét2ess than 41U of killed Bordetella pertussis and 18§ HEP2006/006269
recombinant hepatitis B surface antigen. 25 Reference therapy, dose,
noggghAtMinistEtigMRhNe. 2 ssinwickrrindeisie Q9 e ersEp
received Tritanrix.-HepB vaccine intramuscularly in the Ieft(tgz' %and
'HibE'f‘Fﬁ."Fﬂffr%rﬁl%@ﬂé‘ﬁ&"ﬂ?’fﬁ\gﬁéﬁptmﬁﬂcﬁf%m%fﬁﬁ@‘imé g f age.
ANngiiahgrouHEREe v elibériians ixertde aitiribfared/ecainditeiamuscularly in

the Jeft thigh .an ningjiec, vaccine intramuscularly in the ri i

A e Y e e i
Bloodasatimdésongpe sitien/ dbthw bmeahiber fieh sarding ARs$EPB) vitane Renth after
the MRS PR GiSSabRedrRR R8s dose (0.5 ml) of GSK Biologicals’

Haemophilus influenzae type b conjugate vaccine: HiberixTM contained

10 pg of PRP conjugated to tetanus toxoid. In the HiberixTM Group, it 5
Tritaneis is1ex€d Rutlvateinie miduiesttexhblyi Gt SteitiidinediMoGicalp $ Avas

mixed with TritanrixTM-HepB. One dose (0.5 ml) of Wyeth Lederle's

MENINGITECTM vaccine contained: 10 pg of capsular oligosaccharide of
105 ihipfd WREaHERIUP €3BhRIGhR AR 9B \RP ARG SR RAR subjects in the
studgiphtheria CRM197 protein and aluminium as salts. 10 Results - immune

responses generated against Hib. MenA and MenC Table 5a Anti - PRP

(ug/ml) Group 2.5/2.5/2.5 2.5/5/5 5/5/5 HiberixTM MeningitecTM %
TablspontenbebaKonagsme-fompuatans 9 95%cL GMCrT LL UL GMCIT

LL UL GMCrr LL UL GMC/T LL UL GMCrr LL UL %70.15 100 96-5 100

ConfoReP s 0§oL8q06nf)100 100 96.5 1035106/ 96+5 198/5MVIC 20.8G/5/5

15, 27 81836 15.23.24.46 36,55 29.93 49
Hib 12-280e (10 220ty ddclrariadS 18P 19.3 D5, h4
C;n.lo.§4p8.6g %3.558 1355 ﬂé &b SBA-MenCﬁ roup 2,612 512.5 2.5/5/5"°

- 7 HvHVIehigitee 90950 %695% G 96 95%CHA
Neisseeiac | o/neBHIGRdiss M LLBPSERIrAEOMYL GMCAMEL UL GMGreie.
polysacchRrita (PSAN copigatedd®A 7 100100 96.5 1001100 96.5 100 2.9 0.6

Neig3riz00 MhenbgficsMT G132 2A3TI3080.8266 3409 5189 3697 31184384

polydabch&riad () 39 Rt80 td #tple 5Sc[SBA MenA

* The 2.5/2.5/2.5 vaccine was a dose dilution of GSK Biologicals’ Hib-MenAC 5/5/5
vaccine containing 2.5ug of each of PRP-TT, MenA-TT and MenC-TT.

The Hib-MenAC vaccine formulations were mixed extemporaneously with Tritanirix-HepB.
GSK Biologicals’ combined diphtheria-tetanus-whole cell Bordetella pertussis — hepatitis B
(DTPw-HB) vaccine (Tritanrix-HepB) contains not less than 30 International Units (IU) of
diphtheria toxoid, not less than 60 IU of tetanus toxoid, not less than 4IU of killed

Bordetella pertussis and 10ug of recombinant hepatitis B surface antigen.

Reference therapy, dose, mode of administration, lot No.:

Vaccination schedule/site: One group received Tritanrix.-HepB vaccine intramuscularly in
the left thigh and Hiberix. intramuscularly in the right thigh at 6, 10 and 14 weeks of age.
Another group received Tritanrix.-HepB/Hiberix. vaccine intramuscularly in the left thigh
and Meningitec. vaccine intramuscularly in the right thigh at 6, 10 and 14 weeks of age.
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20 Group 2.5/2.5/2.5 2.5/5/5 5/5/5 HiberixTM MeningitecTM % 95%CL %

95%CL % 95%cL % 95%CL % 95%CL GMCrr LL UL GMCirr LL UL
WERNIEOP$4UL GMCrr LL UL GMCrr LL UL %7?1:8 99.7 91.9 98GTRR3 /46269

100 100 96.2 100 6.8 2.5 14.39.1 4.0 17.1 GMT 316.7 251.4 398.9 418.5

wéﬁ:&é&@%@:ﬁ&%&%ﬂ%ﬁb&% TritaReR e pBA abaie SskAniae e
roup 2.5/2.5/2.5 2.5/5/5 5/5/5 HiberixTM MeningitecTM %

desg

%Eb?"%%CL % 95%cL % 95%CL % 95%CL GMCrr LL UL 38 WO

One2@fsEQ0GIAY SR ERGI0GICNS 269 @M GitTs Linflutn e (e b conjWGRIE VRCCIne:

Hiberh

361

LeGiAGe(ed

5.6 100 96.

GPERP

4

0 GMC 4

J%%éiel:qg 908 hAGE. 10t eflrs éroup, it
43.24 55.59 71.11 62.49 80.92 61 62

wasgnislaetbsiriy dluent. 20k GreMenngiess’ PLRHD BVARMMEE NI
TritdbiexmOHepBIp 2. 5/2 5/2.5 2.5/5/5 5/5/5 HiberixTM MeningitecTM %

one g g5 1y

capamargmmwwmaaf Fe0MaFEEREAUD @ conpigategie Wi 5.34
CorgreBactérinm HipHthéRa (ORM147 3RolnZand dlirhmidrh=a8 sdid). 17 0.15 0.18

5 Conclusion A comparison of the immunogenicity results achieved using
the oligosaccharide MenC- CRM197 conjugate vaccme and the three

ResG@S-fiotmunatieiss

RS T R

apbEshqEmerle

%2:0

A CURhedl 16

10096.41

id MenC -TT

conjugates showed that the polyaccharlde Men conjugates 10 were able
Tabl@ S4CithfeasHPIWRAGENIC response similar to that achieved using the

oligosaccharide conjugate vaccine Meningitec. All formulations tested

oV S FERRET 10 MEGET L00% G BlenTS. EXATEsR#Mase I Meningitec™
cinigattria-administ ‘i’ii"ng Hib-MenGY-concomitanttyrwithinfanrix—13
pentp’accordiitfto a|2 3 arfd®Fmonth sch@ffe Study desigh*B-Phadedl, %<
open Guofiatly doluble GMEH*)ra N onfiXEd cohtrddled ML cdntditstudy

%=Qvith 51goouss.seceivingpa thace-tosk wimaryscoedliowitoeacdes 4 205 190

GM®II0Ws;. 20 560 4RlibMEnEX 2s545(70 kibrddene (2sb45/9 o5 Infanr)XPRE 562 155

penta Group Hib-MenCY 5/10/10: Hib-MenCY (5/10/10) + InfanrixTM
TabRPH? SBA -MenC

H 1y TM 1 1 ™
Group 2.5/2.5/2.5 2.5/5/5 5/5/5 Hiberix Meningitec
% 95%CL % 95%CL % 95%CL % 95%CL % 95%CL
GMC/T LL UL
GMC/T LL UL [GMC/T LL UL [GMCT L UL | GMCT LL UL
%21:8 |99 947 100 | 100 965 100 | 100 965 100 |2.9 06 84 | 100 965 100
4501 3904 5180
GMT 3132 2497 3930 | 4206 3409 5189 | 3697 3118 4384 | 4.7 39 56
Table 5¢ SBA MenA
H 1y TM H H ™
Group 2.5/2.5/2.5 2.5/5/5 5/5/5 Hiberix Meningitec
% 95%CL % 95%CL % 95%CL % 95%CL % 95%CL
GMC/T LL UL
GMC/T LL UL [GMCT LL UL |emcm L uL [emMcm L u
%21:8 | 997 919 997 | 100 958 100 | 100 962 100 |68 25 143 |1 40 171
5.6 44 7.2
GMT 316.7 251.4 398.9 | 418.5358.6 488.5 | 363 310.5 4244 | 5.6 43 7.4
Table 5d Anti-PSC (ug/ml)
H 1w TM 1 i ™
Group 2.5/2.5/2.5 2.5/5/5 5/5/5 Hiberix Meningitec

% 95%CL

% 95%CL

% 95%CL

% 95%CL

% 95%CL
GMC/T LL UL
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Group Hib-MenCY 5/5/5: Hib-MenCY (5/5/5) + InfanrixTM penta Group

Hib-MenC: Hib-MenC (5/5) + InfanrixTM penta Group Menjugate:
WQAEATIRYET M** + InfanrixTM hexa (control). 25 *Hib-MenCY PA)&R2006/006269

Hib-MenCY 5/10/10 and Hib-MenC were administered in a double- blind

HLa,.rl er white the Hit -IVIenLYL bllb/“tz %rou,[? and tne \Y %N{S/gaiﬁ gr&up wer_e
Py OpCIT— 1 f y TU " O7901O IUIIIIUId.l.IUIIb QT ATO=IVIETTC Y T nﬂ;\gn 96.5 100
/o2 GOy B8 MR Res Whick?Sre

GMﬁwlcr

W@o) 984 100

fio10di A8 A4 SR N UCIA RTPR/NSL.E 1

AT C oS vWimoTT Al

2ih62] DS ORRONIC-MigosaThidride

58.02 51.42 6546
N

conjugated to 12.5-25g ‘of 30 CRM197 per dose and is produced by
Table5Eon Asf WSS A1) A1) 1)342 PCT/EP2IH)6/IH)6269 Vaccination at +/-

2, 3, 4 months of age (Study Month 0, Month 1 and Month 2), and blood

Groﬁsm

DI25/2$A2FB 1)1ro

padlsssibjects

rgss/B and one 1

NENMBrxOst primarmeningitec™

VdalCyU]

of ad
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nth~3). 5 Study

d‘oses%ﬁ’&ted
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|r4°tramu§cucférly
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LA AL Av 4
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ddup GRhedule/site

GMand

dase 1665065

Sehleckde daed

ine40 0D oneo
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(months of age) administered administered Site- Left upper thigh Site
ConBliaPper thigh Hib-MenCY 2.5/5/5 2, 3, and 4 Hib (2.5g)- MenC-TT
— DTPa-HBV-IPV 5 -MenY-TT (5 pg) InfanrixTM penta) Hib-MenCY 5/10/10

2,3,and 4 Hib (5

A comBarsaPheR

CRWﬂ%ﬁWWﬁC@W@@MW@MQ%J@M%&%

-MenC-TT DTPa-HBV-IPV

IHIRFRISE fepyls 2Chigyer |\

OMe

W%-Ilf-%sﬁc

aride MenC-

[Eheantan @'&?@Cha”de

MenAfTD ¢B)-MenCC—Bh)conipgates \shpwved| thah tixa Mohsaeghardguliere TRNjugates
were, ablartd 4ldiergugede T vhidlmadhR\ réBpdhise dnelarnxbABhexachieved using the
oligd AT HRNIBIJYRAREEMENPryHeROAY HiFRR/RHBASESIANAE ANEEponse to

Men?f‘W1%GP'8P HRAAtigen: Prior to the first dose (Month 0) and
apprOX|mater one month after the third dose (Month 3) in all subjects for:

SBA-MenC and SBA-MenY, anti-PSC and anti-P

Y, anti-PRP, a

Example 5 — Phase 1l clinical trial administering Hib MenCY concomltantlv W|th Infanrix

penta according to a 2, 3 and 4 month schedule

Study design: A Phase Il, open (partially double-blind*) randomized controlled multi-

center study with 5 groups receiving a three-dose primary schedule with vaccines as

follows:

Group Hib-MenCY 2.5/5/5: Hib-MenCY (2.5/5/5 ) + Infanrix™ penta
Group Hib-MenCY 5/10/10: Hib-MenCY (5/10/10) + Infanrix™ penta
Group Hib-MenCY 5/5/5: Hib-MenCY (5/5/5) + Infanrix™ penta
Group Hib-MenC: Hib-MenC (5/5) + Infanrix™ penta

Group Menjugate: Menjugate™** + Infanrix™ hexa (control).
*Hib-MenCY 2.5/5/5, Hib-MenCY 5/10/10 and Hib-MenC were administered in a double-
blind manner while the Hib-MenCY 5/5/5 group and the Menjugate group were open. The
2.5/5/5, 5/10/10 and 5/5/5 formulations of Hib-MenCY contain MenC native
polysaccharides and MenY polysaccharides which are microfluidized.

**Menjugate™ contains 10ug of MenC oligosaccharides conjugated to 12.5-25ug of

CRM197 per dose and is produced by Chiron.
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T, anti-FHA, anti-PRN and anti-PT. Using serum bactericidal activity

against N. meningitidis serogroups C and Y (SBA-MenC and SBA-MenY
WQ2031P09382and 1:128); 20 ELISA assays with cut-offs: 20.3 ghF&i¥g006/006269

?2g/ml for anti- N. meningitidis serogroups C and Y polysaccharides

Vacéﬂ'l?ﬂi’(ﬁf&ft: H9G, apd;aqﬁtsth‘égllgl‘é (s&dﬁmbmﬂrm]dvfbhwmﬁ)mm 2) and blood
I yribosil-ripitol-phos at RP | EL
sart L AR D Dol R e Bl

Mordh 6randndatitreier the third dose (Month 3) in all subjects for anti-D,
anti-HBs and anti- poIio 1, 2 and 3. Using 25 ELISA assays with cut-offs:
0.1 IU/ml for anti-di her anti- D ’>,10 /mI for 007/0Q034

StudivAeSiRRFiIs8eTIRAeR mﬁ&m% 3 8Hu %eéh e doses Mjedis

intramicsouladyrali pagondett inderuéits18 ampm)unpﬂibb'tglp% dan4 anghhs of age as

fo"og@ti-polio 1, 2 and 3). Statistical methods: 5 The
seroprotection/seropositivity rates and geometric mean
concentrations/titres (GMCs/GMTs) with 95% confidence intervals (95%

Table|py\aeciaasnriministejaslistesty apdaaetic)) satppiscchedulgisite and dose
anti-PSY, anti-PRP, anti-Tetanus, anti-PT, anti-FHA and anti-PRN prior to
and one month after vaccination; for anti-Diphtheria, anti-HBs, anti- Polio

Groupy anti-Polio 2 andetrmiolio 3 one mariereiftedeseccination. | \Faoeamitant vaccine

response 10 (appESraHeE S antlbodlessﬁf‘{;'_sélmgtsem ly o @@ggﬁi‘i&;pgrtmgh
at least maintenance of antlbody cong¢entrations in su ect<> initial

ocorany:

DCIUPUDILIVC) VVIL I 27\) /U \/I IUI Clllll I"I Clllll I"I"(I\I d.IIU d.lllf' I'\ WCTIT CllbU

Hib-Nembetefoone mdnth3ftér vaccination. EdGErgs |E?ﬁ’f‘f:rlj'—%itlve RURESYIFY

each antibady af Month 3 are also prpqﬁﬂﬂé&jfaﬁdmenceﬂ@ﬂx Yepgnta)
Hib-MbeckdstoMenCY (amd, tne Hib- MenC group®egevepared with! thEPa-HBV-IPV
MenjugateTM cantrol group were 15 ewahgg)taddnmﬂmgjoratmmmanmra)

Hib-MEk&aghantibody o excapl for SBA-Men¥aadaitiad> Y. in tepms QleiListhe
difference betwegen the MenjugateTM ggoglmﬂgwqﬁl gtgse Hib- MS{?&}X ‘gaquj)

HitFVMienC groups,fgr e percentage of SUblects ahove thespeciiied
HIbN&Eoffs or with aaciAé response with HEIPStandardPed ey mptotic

950A Cl (')) thn (“l\/lf‘ or f‘l\lIT rahnc tha MonininataTAM nvr“niapJ%;M mgta)
7T |’ [~ LIL

eIV rjogatc v giro voT ot

MenjygiteMenCY and|Rild-BrerC groups withMEOitBRie 5% Cl. Th e%TﬁénéBV-'PV/H'b
comparisons were done to evaluate the difference between éafehriyjénecl)

Hib-MenCY formulations for anti-PRP, SBA-MenC, anti-PSC, SBA-MenY,
anti-PSY and anti-TT antibodies. The overall incidences of local and

|mmwmmwimdaswmﬁ@mmwmmmmhycgwom@wm éadheaccine
tid Re of symptom, their intensity and relationship to vaccination (as 25
ercentages of subjects reporting general, local, and any solicited

Pr iosgﬂﬁfmdrf% dagsiMesty Qiaw}s’fénéwmql%@bcmlm%tﬁoﬁﬂﬁémwm (Month
3) inGl) siLNRRS SBANMESHOGEISIBININETSY VERIEFS0BHERShRPSYOLRLFRP, anti-

T, ar%f?ﬂ‘?\?a?%f%‘ﬁﬁ”%%doa” h?—ﬁgs‘.rh‘é’ ‘éfesrum %cajlc glrlglt ePactl\Jlty against N.
meningitidis serogroups C and Y (SBA-MenC and SBA-MenY cut-off: 1:8 and 1:128),
ELISA assays with cut-offs: 20.3 pg/ml and =22ug/mil for anti- N. meningitidis serogroups C
and Y polysaccharides (anti-PSC IgG and anti-PSY IgG); 20.15 ug/ml and 21.0ug/ml for
Hib polysaccharide polyribosil-ribitol-phosphate (anti-PRP IgG); SEL.U/ml for anti-FHA,
anti-PRN, anti-PT; 20.1 IU/ml anti-tetanus toxoid (anti-TT). Only at one month after the
third dose (Month 3) in all subjects for: anti-D, anti-HBs and anti-polio 1, 2 and 3. Using
ELISA assays with cut-offs: 0.1 IU/ml for anti-diphtheria (anti-D); 210 mIU/ml for
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duration, relationship to vaccination and outcomes were provided. Serious

Adverse Events were fully described. 30 Seroprotection/seropositivity
WORWI/MEMAC/Ts (ATP cohort for immunogenicity) Table 7a ARGT/ER{06/006269

(ug/ml) 35 Group N %2:0.15 LL UL ?1 LL UL GMC LL UL . Hib MenCY

antiRepatitie B7AARHES-8rtARiBr88eRtPAi LA 0N B 8k-6E7 BISL aftfl-¥¥6d type 1, 2
211117/111111342 PCT/EP20H06/006269 9.49 7.72 11.65 Hib MenCY

ands} {giPeHP1b# %4 B 100.0 98.5 92.0 100.0 8.08 6.53 9.98 Hib MenCY

5/5/5 70 100.0 94.9 100.0 98.6 92.3 100.0 10.44 8.49 12.83 Hib MenC 74
sm%g&gﬁﬁe]t%p 98.6 92.7 100.0 Menjugate TM 71 100.0 94.9 100.0 80.3

9.188.8 2.60 1.97 3.43 Table 7b SBA -MenC (Titre) 5 Group N %2:1:8

Thegengprotgction/sqrappsitivity [31a3NEHRPEISHHS BaAHEARRT IR ires
(GMEBASKBTEPB0I3 BcBntderomERAIS GB5% Bih Wire COpdRd P G Eap.dor

94.6 100.0,94.0.85.4,9 . . i
SBATISL) BLTE S SRS B0 S0 b S 0] s SR (SHrHA
andeiERY niw. togmd amprocoshofiergamrinatien;ejAatrRirnhers. @atirdBs, anti-
Polié Q0 £h# (b éhd GRADRSID30RE FlohtA 2488/ abeligtién Aritdi G dugbmil

Group N %? 0.3 LL UL 2:2 LL UL GNC LL UL _Hib MenCY 2.5/5/5 69
(aPPRRE S TP B IRl 519a5808 Bh ek iyeance of
antibpti/eon6entRtians inéulgeatsliotialwaesopositve rvith 85263 foosnkiHBT, anti-

PRWVEREN B (A0 % HABLoHE MDAt SAQA SR AR A SRR &b P8umulative

21.08 18.24 24.35 . .
curves for each antibody at Month 3 are also presented. The differences between the Hib-

MenCY and the Hib- MenC groups, compared with the Menjugate™ contro! group were
evaluated in an exploratory manner for each antibody, except for SBA-MenY and anti-
PSY, in terms of (1) the difference between the Menjugate™ group (minus) the Hib-
MenCY and Hib-MenC groups for the percentage of subjects above the specified cut-offs
or with a vaccine response with their standardized asymptotic 95% ClI, (2) the GMC or
GMT ratios of the Menjugate™ group over the Hib-MenCY and Hib-MenC groups with
their 95% CI. The same comparisons were done to evaluate the difference between each
pair of Hib-MenCY formulations for anti-PRP, SBA-MenC, anti-PSC, SBA-MenY, anti-PSY
and anti-TT antibodies.

The overall incidences of local and general solicited symptoms were computed by group
according to the type of symptom, their intensity and relationship to vaccination (as
percentages of subjects reporting general, local, and any solicited symptoms within the 8
days following vaccination and their exact 95% Cl). Incidences of unsolicited symptoms
were computed per group. For Grade 3 symptoms, onset <48 hours, medical attention,
duration, relationship to vaccination and outcomes were provided. Serious Adverse

Events were fully described.

Seroprotection/seropositivity rates &GMC/Ts (ATP cohort for
immunogenicity)

Table 7a__Anti — PRP (ug/ml)

Group N%=015 LL UL |21 LL UL GMC LL UL

9.01 7.25 1.
Hib MenCY 2.5/5/5 67 100.0 94.6 100.0 985 920 100.0 21
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10

Hib MenC 74 100.0 95.1 100.0 100.0 95.1 100.0 Menjugate TM 71 100.0

94.9 100.0 100.0 94.9 100.0 38.49 33.64 44.05 10 Table 7d SBA-MenY
WQPRRIENIdp N %2:1:8 LL UL ?1:128 LL UL GMT LL UL HibB¢&AE006/006269

2.5/5/5 69 97.1 89.9 99.6 92.8 83.9 97.6 470.7 351.1 631.2 437.1 322.0

59348 Hib MemCY 5/107/10 66 uf() 19%?599 6 80.4 /5.7 93.©4635.872 11.65
%@‘%&‘8‘4‘% H-924166:6-95:388 82&1 "UiQS 9.98
i 27§ 33090, D 19003 & 2
IM 753
Hib 94 1000 3975 50A010| 28T ahRETe AMGO PSY (na/ml)
MenGETD N %2:0.3|l Ulo®? bkoUko@M dols ULss26.86822.86 B1 56 Hib
— MenCY 25/5/569 100.094.8100-0-100-094-81000 370231844304

\aA~2n

JITT

JL.U

Hib MenCY 5/10/10 66 100.0 94.6 100.0 100.0 94.6 100.0 23.57 19.94
27.86 Hib MenCY 5/5/5 70 100.0 94.9 100.0 100.0 94.9 100.0 42 WO
TabR0ly/088342M6T/BR)06/006269 0.19 0.15 0.25 Hib MenC 74 8.1 3.0

16.8 4.1 0.8 11.4 Menjugate TM 71 5.6 1.6 13.8 1.4 0.0 7.6 0.17 0,15 0.19
Table 7f Anti-tetanus (IU/ml) Group N %? 0.1 LL UL GMC LL UL Hib

MenCyY Z2.515/5

PR B2 (1

9.8 $° Gyp M

MY o/1M10  uL

Group," o o, oo dn LJI nnnnn
67166-:6-94-6106:6 325288368 b MenCY 515/5701 mgm W35 1308.0
Hib Men€HY A56/87 > £q R741 (100.0) PAS~190101 AN BSAE 18880 %911 £ 9
uuuuuuuuuuuuu DLl o IvicTTO 1T AU JU LM 1IUU. U U 1LJ 4. {0298\}'17997 13260
Hib MABN f/§Afe TM 7116100 (P00 ¢¥-$00%00 569%.89 8L Gr?ﬁ-ﬁp n(“v T
Hib M2nBYS/55 Hib-MenCY (2.665/5¢4 InbanrixThdpenta.25 Geeup Hiib-Menc '
T : 1 7.3 11200
Hib r@ﬂ@/lo- Hib-Men&yY (3630/183h+ isfanfixsE pes@ Group Hﬁ}-l\%enc‘V
. - 718 42488
nupke/n Hib-MenClY,(5/5(5) s+ IpfantyiMiprplr GIauip HilgMenHibaneh
515)+ InfanrixTM hexa Group Menjugate: Menjugate TM + InfanrixTM
penta
Table 7¢c _Anti-PSC (ug/ml)
Group N %203 LL UL |=22 LL UL GMC LL UL
21.70 18.36 25.65
Hib MenCY 2.5/5/5 69 100.0 94.8 1000 | 100.0 948  100.0
2726 2326 31.95
Hib MenCY 5/10/10 66 100.0 946 1000 | 1000 946  100.0
1902 1649 2193
Hib MenCY 5/5/5 70 100.0 949 1000 | 1000 949  100.0
. 21.08 1824 24.35
Hib MenC 74 100.0 951 100.0 | 100.0 95.1 100.0
M 3849 3364  44.05
Menjugate 71 1000 949 1000 | 100.0 949  100.0
Table 7d SBA-MenY (Titre)
Group N %218 LL UL |[=21128 LL UL GMT LL uL
4707 3511 6312
Hib MenCY 2.5/5/5 69 971 89.9 996 928 839 97.6 «
4371 3220 593.4.8
Hib MenCY 5/10/10 66 97.0 89.5 996 86.4 757 _ 93.6
635.3 501.5 804.8
Hib MenCY 5/5/5 71 986 924 1000 | 958 881  99.1
] 93 6.3 13.7
Hib MenC 74 216 129 327 135 67 235
. ™ 75 5.4 10.4
Menjugate 71 197 112 309 9.9 4.1 19.3
Table 7e Anti — PSY (ug/ml)
Group N %203 LL UL |=22 LL UL GMC LL UL
_ 26.86 22.86 31.56
Hib MenCY 2.5/5/5 69 100.0 94.8 100.0 | 1000 94.8  100.0
37.02 31.84 43.04
Hib MenCY 5/10/10 66 100.0 94.6 1000 | 1000 946 _ 100.0
2357 1994 27.86
Hib MenCY 5/5/5 70 1000 949 1000 | 1000 949  100.0
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N = number of subjects with available results.% = percentage of subjects
with 10 concentration/titre within the specified range GMC/T: geometric
WOREEH M8 Eentration/titre 95% Cl = 95% confidence interval; IRCE/HEG{6006269

Limit; UL = Upper Limit Conclusion 15 The MenC and Y polysaccharide

Hib :
uu ouUJCCID‘pi'uduullg above 0.3 grmi prllbl:‘b dgd.lllelVl & 1d 515 0.19

COomnjugates prooucea a %000 Immune esponse In all Subje Ctsowath 1d06B% 0.25
d ~8 16.8 14,
MeniygtisnYy . 20 Exampl¥ 6 - Fﬁ?ase‘t?cllﬁrﬁ tridf coiparing’thre¢ formulations

of MeENACWY-TT with MeningiieCc MenC-CRM197

T oligosaccharide-c te vaccine. This example reports a phase Il, open
—@iﬁ%ﬁé&%ﬁ@égﬁab ehPlsiany zed, controlled dose-range study to evaluate the

Immunogenicity of three different formulations-of GlaxeSmithKline 25

Gro@iological's men{Mioctetdfisekbgrdbips AME, WLk 35 Wketanus toxoid

—~

Hib MeRUgake (MenAGIVY+obb) vaccidedn camparisnan teasMenC

vio MRlisosageharide-CRM 194 corjudais Massine fhleningigecTN) when given

Hib Mgncgglgﬁdose toc ere%%%edg}g 11) Dr&tg;s Tp% Cl”yg‘?l trigl was an open

partralty doubtebima*); controueo Tnumcentrlc stuay In_30]which eligible
Hib I\h, 0,0 | . 3.1 .64

ouu'ects of-12-H4-thon .ard.uo. HZeH (1) toone of four parallel

Menj ?Rllncnffxnell ié 1Y dasé jsit 1 as

Grofip [ S5 :
o B i I\t_?} g%] iggn oef%t\/?enc
Grogg YaaSidn fscwg R 4Gt B 8 ysaccharide

te: MeARG 9 QﬁMg,r;?&*pob@qgchande conjugated to TT. 43

N = Wﬁm Uﬂjéét% B\VBIiablE PekLiltd 26/0 Qe Pt tigs 1F 2UbMREMBWY-TT
con&rrdnsetnfogivinasAqeeifisacehgede conjugated to IT, 5g of MenC
GM@alygaoaiwricleneanjogateottatitny/ e dI%NeGV¥ PoRsamtitende toeajvalatdd=
Lowey Timitubd SyUdeeldmipolysaccharide conjugated to TT. Form 3T:
MenACWY-TT at a dose of 2.5g of MenA polysaccharide conjugated to
Contlus®d 0g of MenC polysaccharide conjugated to IT, 2.5g of MenW
polysaccharlde conjugated to TT and 2.5g of MenY polysaccharide

TJ _?%{&arld]eo& S&geglmﬁa%g%r 899‘%@%&%%% in all
b (ﬁ ?5 ecps Itg gthr et tMce)nsecs:Va\t/ mstM nC and
su JFO%YYI' 3 r& ARt ere P42 3drlﬂd 16 anner “YAceinaton
er‘g(chedule/s.lte A single vaccine dose was administered intramuscularly in
the left deltoid at VISI'[ 1 (Study Month O) accordlng to randomized

henhistiphgophitesABW¥EI TT with

Menn@temedosemm 9@ 5I|mis§dieharlde con:uqate vaccine.

This example reports a phase Il, open (partially-blind), randomized, controlled dose-range
study to evaluate the Immunogenicity of three different formulations of GlaxoSmithKline
Biological's meningococcal serogroups A, C, W-135, Y tetanus toxoid conjugate
(MenACWY-TT) vaccine in comparison to a MenC oligosaccharide-CRM197 conjugate
vaccine (Meningitec™) when given as one dose to children aged 12-14 months.

The clinical trial was an open (partially double-blind*), controlled, multicentric study in
which eligible subjects of 12-14 months were randomized (1:1:1:1) to one of four parallel
groups of 50 subjects to receive a single primary dose at Visit 1 as follows:

Form 1T: MenACWY-TT at a dose of 2.5ug of MenA polysaccharide conjugated to
tetanus toxoid (TT), 2.5ug of MenC polysaccharide conjugated to TT, 2.5ug of MenW
polysaccharide conjugated to TT and 2.5ug of MenY polysaccharide conjugated to TT.
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15 reconstitution with the supplied saline diluent). Immunogenicity.

Measurement of titers/concentrations of antibodies against
WOrEATHYBEBCcal vaccine antigen components in blood sampleBOH /006269
prior to the study vaccine dose (Month 0) and approximately one month

dose. 21 SMeBER H DL R G Ny Of T, 5
Fo"BacterlmaaWt\\{t?Igg r\e?eé?ee N gﬁ erogrou %% Hg
of MARG ROXFACGREIR SRMALER 1 by G MR, AP WA SR oy o TT
and k@a@r@ﬂM&&M@@lﬂ%&%@ﬁ 68U9IRAH8Tdf 1:8 and 1:128) and ELISA
Form@&aisMemA@i\Of-Fiitiglodidoseyain2 BNg rak Meghi dielysacyiaifs sorgigated to TT,
10p4V-8R3Mend Ypsipsadehdidentebfiigateti- RS WTangl Sudi-BS YWerssaypolysaccharide
conjugiécts G-PRad Y. 8¢ smanw Ib@yyéc%ﬁdﬁa@m&ﬁqg@t@h(metanus
cir 3258, me%f&%ﬂg&émﬁsatﬂ M@m@a@a 1230958 BRI Qhdhengitec).

perc age of SBA-MenA, SBA-MenC, SBA-MenW and 30 SBA-MenY
responders one month after vaccination (the primary endpoint) is shown i

“Ther AHiges IKoeRo METAGINLH ACTRIatoNa Pt ZQMAMRISISR g double-blind

marnperease for seropositive subjects or seroconversion for seronegative
subjects before vaccination. Table 8: Vaccine responses for SBA

Vacaintbes\semaimersiia alieingecinetine 35s8mikdynemniierdd dntkdmdkcularly in the
left %mr\ﬂsﬁq iu-'aﬁ%/l@ﬁtﬁ 6?&3&& Y{%ma%ao%%z%% 5 RAém. KPEAndidate

e S T g

0 44W
recops IO Yt iﬁ%ﬁ%pﬁ éﬂ@fﬂ&’@ 06269 Form 3T 44 95.5 84.5 99.4

Menin itecTM 49 91.8 80.4 97.7 SBA-MenW Form 1T 45 100.0 92.1 100.0
ImmEoagericins 9MVeaureg®rst F@im 3itergcrogenations0.of MéntibrdiesM against
menmitg&Eo2 cal3vaBcthS BAtihkendompmmebTs 477 913 8817desotRanad2iridd ©atite study
vacofeddise (Mumth30)4an93 apBroxirigtély Meri mierah Misr 4he Ostudi¢.Qaccine dose
(Month 1) in all subjects. Determination of bactericidal antibody titers against N.
meningitidis serogroups A, C, W-135 and Y (SBA-MenA, SBA-MenC, SBA-MenW and
SBA-MenY) by a bactericidal test (assay cut-offs: a dilution of 1:8 and 1:128) and ELISA
measurement of antibodies against N. meningitidis serogroups A, C, W-135 and Y (anti-
PSA, anti-PSC, anti-PSW and anti-PSY, assay cut-offs 20.3ug/ml and 22pg/ml), and
tetanus toxoid (anti-tetanus, assay cut-off 0.1 1U/ml).

Results

Antibody response in terms of the percentage of SBA-MenA, SBA-MenC, SBA-MenW and
SBA-MenY responders one month after vaccination (the primary endpoint) is shown in
Table 8. A response is defined as greater than or equal to a 4-fold increase for
seropositive subjects or seroconversion for seronegative subjects before vaccination.

Table 8: Vaccine responses for SBA antibody one month after vaccination

Antibody Group N % LL UL

SBA-MenA Form 1T 42 61.9 45.6 76.4
Form 2T 39 82.1 66.5 92.5
Form 3T 40 62.5 45.8 77.3
Meningitec™ | 36 111 3.1 26.1

SBA-MenC | Form 1T 46 97.8 88.5 99.9
Form 2T 43 100.0 91.8 100.0
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Table 9 shows the numbers of subjects achieving SBA titres over cutoff
points of 1:8 and 1:128 as well as GMTs. 5 Table 9: Seropositivity rates

WQAYWNPP42for SBA antibodies one month after vaccination GYotFRIPe/4H6269
LL 128 LL UL % UL GMT SBA- Form 1T 46 100 92.3 100 100 92.3 100

145731 ? FOIM2T 75 100 92 T TQQ,97.8 88.2 9&4314 76.9 Fon%TAzw
9

97.9 88.9 .9 88.9 99.9 1339.5 |Menin itecTM 1.2 35.14
43.9 28 5| dieaingitgc HA49:m—m 1744838 33799 y U4 38 7

SBABErBVMerorFotm2T 454500 92.1 10( 804070 5 93 59%78.6 Formeﬁ'-O
95.7 85.5 FHr8BI1 71.7 48.8 478.4 NI67iA itecTM HB3H.0 83.5 98.9%2.0
47.2 75.3 204 33BA- Fasn 1T 47 100 A% 100 100 §2.5 100 2529100.0

Men Formgf 4 J¥e M2t 4d 00 100 92414500 2501.6 |y Form3T 48| Ko

I/ 0 Y YY. U0.Z Menin M 48 2/ 341.8 6.
SBAIfIEnY , [EBImAT - 1T2 100 92.5 Jégt?cf:)o 92.5 1P g5’ 1987.4 Me igé
Form2T 4579068 85.1 100%00 92.1 100 %848 FormB 48 100 92. b%é
97.9 88.9| 5P9PB3.7 MEhin itecT™ #8%3.0 34.4 6387 78.6 16.6 49%6
25.0 VaocMeriogiteitF'glld8ree formuladohs of the ACWSY-TT 14.0

polysaccharide conjugate led to 10 good SBA responses against MenA,
MenC, MenW and MenY with 95-100% of subjects with titres greater than

Tabl1e§ lpléjw%ang lra\llrf Bgrgl %{%@Dﬁ%%é%}e%%i%fﬁ{@@}é(?%%tﬁt%ﬂgmt& of 1:8 and

de conjugates pro er response against

Qﬁ W&! iM% charide MeningiticTM vaccine as seen by a higher
proportlon of subjects havmg a titre greater than 1: 128 and the GMT

Seroposmwty rates and GMCs for antl polysaccharide antibodies one

mqniogfier vaccingtion 5 Grqupiig 4.39 2:29/ GMC/1# mi LL YL % LL
uL ~ta/ml % | luL |% UL |emr
SBA- | Form 1T 46 | 100 |92.3 | 100 | 100 |92.3 | 100 |1457.3
MenA | Form2T 45 | 100 {921 (100 |97.8 |88.2 |99.9 | 1776.9
Form3T 48 | 979 | 889 (999 | 979 |88.9 |99.9 | 1339.5
Meningitec™ |41 |51.2 | 351 |67.1 | 439 | 285 |60.3 |4238
SBA- | Form 1T 47 | 979 |88.7 | 999 |78.7 |64.3 |89.3 | 281.3
MenC | Form2T 45 | 100 | 921 [100 |844 |70.5 [93.5 |4286
Form3T 47 | 95.7 | 855 |99.5 | 851 | 717 |93.8 |478.4
Meningitec™ | 50 [94.0 | 83.5 | 98.7 | 62.0 |47.2 | 75.3 | 200.1
SBA- | Form 1T 47 | 100 |92.5 [100 | 100 |92.5 [ 100 |2529.1
Men | Form2T 45 | 100 |921 (100 |100 |92.1 | 100 | 2501.6
W Form3T 48 | 100 |92.6 100 |97.9 |88.9 |99.9 | 2300.2
Meningitec™ |48 [27.1 [ 153 |[418 |63 |13 172 [94
SBA- | Form 1T 47 | 100 {925 (100 | 100 |92.5 (100 |1987.4
MenY | Form2T 45 | 100 |92.1 | 100 | 100 |92.1 | 100 |2464.8
Form3T 48 1100 |92.6 100 |97.9 |88.9 [99.9 | 2033.7
Meningitec™ |49 |49.0 [ 344 | 63.7 | 286 | 166 | 43.3 | 250

Vaccination with all three formulations of the ACWY-TT polysaccharide conjugate led to
good SBA responses against MenA, MenC, MenW and MenY with 95-100% of subjects
with titres greater than 1:8. In particular, the 5/5/5/5 and 2.5/10/2.5/2.5 formulations of the
polysaccharide conjugates produced a higher response against MenC than the
oligosaccharide Meningitic™ vaccine as seen by a higher proportion of subjects having a
titre greater than 1:128 and the GMT readings.
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Form 1T 47 93.6 82.5 98.7 68.1 52.9 80.9 2.35 MenA Form2T 45

100 92.1 100 64.4 48.8 78.1 3.11 Form3T 48 95.8 85.7 99.5 37.5 24.0
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Form 1T
Form2T
Form3T
Meningitec™

47
45
47
50

100
100
97.9

92.5
92.1
88.7

100
100
99.9

20 |01

97.9
100
87.2

10.6

0.0

88.7
92.1
74.3
0.0

99.9
100
95.2

8.90
12.78
5.67
0.15

7.1

All three formulations of the ACWY-TT polysaccharide conjugate vaccine produced good

immune responses against MenA, MenC, MenW and MenY with between 93% and 100%
of subjects achieving titres grater than 0.3ug/ml. Higher GMC readings were achieved

using the 5/5/5/5 and 2/5/10/2.5/2.5 formulations of the ACWY-TT polysaccharide
conjugate vaccine in comparison with Meningitec™.

Example 7 — comparison of immunogenicity of native and sized MenY polysaccharide

conjugates

Mice (female DBA/2 of 6-8 wk) received two injections, 2 weeks apart, of PSY-TT by the
subcutaneous route. Blood samples were taken 14 days after the second injection in
order to perform anti-PSY ELISA and SBA using S1975 menY strain. Per injection, mice

received 1 ug of PSY-TT( lyo non-ads formulation).

The conjugates described in table 11 were used .

Table 11

I Conjugates

ENYTTO12

ENYTTO14
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40

TT/PS ratio 1/1 1/1 1/1 Results The results (Figure 1) show a trend
towards higher immunogenicity for conjugates prepared using sized PSY.
WQEBTEA3hows the GMC results obtained in an ELISA for $ahtfdar46/006269

raised agalnst conjugates prepared from native MenY (ENYTTO012),

IIII\.;TUIIUIUTSCU | |c||l = ‘-|-U C bIUb \EN
PS¥%0 cycles (ENYTTO15 b Higher G
microfiHgisptionas grepared from microfluidised MenY. 10

TT/R&retobtained when the diitisera were assesdéd by SB

B). Again the higher GMT values were achieved using conjugates
Resra‘gpared from microfluidised MenY. Example 8 - Clinical trial assessing

?srm Iléao faI|n rsI MegAt 0,2 MENATYVKigh CW%SW@”?oﬁconjugates

ormu n
g e S e gfsfﬁ%% 2105, UG JasUts ‘i‘%ﬂ%ﬁ’ea ap, ELISA for
antigefa, : fajsechd8aALSY tﬁaru%t%rrﬁ[ﬁaﬁa% 1@ Wateo0Men ENVTTO12),
mlcm@nmsmwwl@@mugalt@cw@l@éte(EWtB%HWW%emrréﬁﬁuz%?ﬁagM@Y — 20 cycles
(ENYAMadsirgsantighes pabils B /BotdAedMdrete N Meniddicdas peepaced from
mictofalsadvé&eyMenA conjugate containing an AH spacer - 2.5/5/2.5/2.5¢g
25 F3 - MenACWY conjugated to tetanus toxoid with the MenA conjugate

s.mﬁQPBEURQ %A"pbﬁﬁgarwﬁéﬁ/ the/ 2 & WIRNASULELPRIHGHRLQay (Figure
1B)teta\nsus hd Ygﬂfgpggﬁd |n g C%@ngaé %lﬁéa%%)%gg{eglg gred from

M n ev ax after Inoculation; a sam

m'cfﬁliﬂ ISRV patients. The blood samples were used to asess the
percentage of SBA MenA SBA MenC SBA MenW135 and SBA MenY

on@gﬁl@daasr gfor |n|t|aIIy seronegatlve subjects a post vaccrnatlon
antibody titre >_ 1/32 at 1 month or 2) for initially seropositive subjects -

A sifgidbashie tBraiftbrérfiolshinadiishy af SirrARVentbesditas Rariistdedio
teenagers of 15-19 years in 5 groups of 25 subjects in a 1:1:1:1:1 randomised trial. The
formulations tested were:

F1 — MenACWY conjugated to tetanus toxoid with the MenA conjugate containing an AH
spacer — 5/5/5/5ug

F2 — MenACWY conjugated to tetanus toxoid with the MenA conjugate containing an AH
spacer — 2.5/5/2.5/2.51g

F3 — MenACWY conjugated to tetanus toxoid with the MenA conjugate containing an AH
spacer — 5/5/2.5/2.5pg

F4 — MenACWY conjugated to tetansus toxoid with no spacer in any conjugate —
5/5/5/5ug

Control group — Mencevax™ ACWY

On day 30 after inoculation, a blood sample was taken from the patients.

The blood samples were used to asess the percentage of SBA-MenA, SBA-MenC, SBA-
MenW135 and SBA-MenY responders one month after the vaccine dose. A vaccine
response was defined as 1) for initially seronegative subjects — a post-vaccination
antibody titre > 1/32 at 1 month or 2) for initially seropositive subjects — antibody titre of >
4 fold the pre-vaccination antibody titre.

Results
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WO 211117/111111342 PCT/EP211116/006269 As shown in Table 13,
the use of a spacer in the MenA conjugate led to an increased immune
Wo8pEpB4against MenA. The percentage of responders rose FloHEEEH 16269

90- 95% when the AH spacer was added. This was reflected in an

increasedn SB T from .4 . iner i
s SATIIME N B s R e e e ol OB
my e (FRPFUSB M LA MR S enland oF Inspandars fose fidm 567 16 So-
95%, wheshihe A dsRAgSE RS @RS aPis e e IRAE SR (BRIGISKNRPASMT from
4335 @ It0ARDapd apéirinase IS BMGC MAMag sn20-HR PuRrisingly 39 usriof a AH
spaceyaisst Ibtbto/En(4G2ea54d SpmutenraspoaseragainshivienGcas seonizhian increase
in tHeqrenceatiage 6f F3AdvEA HidAMecrddsd/in HntEBS /SN Gnrespesstecsuld also

5

10

be sebTH frk! SBAECNPPGYSIRBNIERY

W2088) BRdCagAinseidend46283418)

whe%%§p§§e$%§4ﬁréé%§eg5-5 10290 47.83 F4 5/5/5/5 66.7 4335 5.46
MencevaxTM 85.7 8022 27.39 Formulation % SBA MenC SBA-MenC

2SN Anti-PSC GMC responders ~Lg/ml ELISA F 1 5AH/5/5/5 69.6 3989
Tables1¢) £o 2 5AH/5/2.5/2.5 81.8 3524 12.78 F3 5AH/5/2.5/2.5 81.8 3608

. : xTFM-90.0 5447 38.71

Formgiatiemation % ﬁEﬁA HihiesBA-Men\WSBREMami-PHIV GMAE rdisB8AJeMC

/ml ELISA F 1 5/id#p#BedS 5418 9.6 F2 2.5AH/5/2.5/2.5 BpAAGELISAS5

F 1 E54BAH/5/2.5/2.5 85.5 4257 6.39 F4 5/889%5 95.5 4621 10.[720.38

Fo Menesuaxd M 86.42714 13.57 Formylgiigr % SBY MenY $B4dvienY

F3 SR 5P%, ¢ 1958 S oPONCerS M B Hgeq. , > Papes o2 109

F4 5!/—5?5/LS.JI-\I‘II:)IL.:)I¢..86(?7I O D190 1Z2.9Z2 N ié)é—g‘ll:)lL.:)ld.O oU O 628.00

Mencevax™ 85.7 8022 27.39

Formulation % SBA MenC SBA-MenC GMT Anti-PSC GMC
responders ug/ml ELISA

F 1 5AH/5/5/5 69.6 3989 12.11

F2 2.5AH/5/2.5/2.5 81.8 3524 12.78

F3 5AH/5/2.5/2.5 81.8 3608 8.4

F4 5/5/5/5 73.9 2391 8.84

Mencevax™ 90.0 5447 38.71

Formulation % SBA MenW SBA-MenW GMT Anti-PSW GMC
responders pg/ml ELISA

F 1 5AH/5/5/5 95 5418 9.65

F2 2.5AH/5/2.5/2.5 85 4469 14.55

F3 5AH/5/2.5/2.5 95.5 4257 6.39

F4 5/5/5/5 95.5 4621 10.7

Mencevax™ 86.4 2714 13.57

Formulation % SBY MenY SBA-MenY GMT Anti-PSY GMC
responders ng/ml ELISA

F 1 5AH/5/5/5 91.3 7122 16.3

F2 2.5AH/5/2.5/2.5 87.5 5755 12.52

F3 5AH/5/2.5/2.5 80 5928 8.88

F4 5/5/5/5 91.3 6742 13.88

Mencevax™ 91.7 4854 21.02
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F4 5/5/5/5 91.3 6742 13.88 MencevaxTM 91.7 4854 21.02 48 WO
2007/000342 PCT/EP2006/006269 Example 9 - Clinical trial assessing
WQREEHEEEBS a linker in MenA and MenC conjugates in a MerfAX&\KR2006/006269
conjugate vaccine 5 A single dose of different formulations of MenACWY
vaccine was administered to teenagers of 15-19 years in 5 groups of 25
Ex sutlxjects |r} gll:1:1:1 randomised fria|. (? ormu quons teqs d pere: F1
e 9\ —G [ teial 2 _.i...' ecl of.a lin in I\ _' en(,_conjugates in
a MepAGWA{CONMYDRLGYRRGIAG an AH spacer - 2.5/2.5/2.5/2.59 F2 - MenACWY
conjugated to tetanus toxoid with the MenA and MenC conjugates
A singlet@ivsagpbdifferespRcmulabirig 67 MBg AN YaaDwwas @donistered to
teerigtRnsaftoB0Id Yathshe Mpadpent 28enGjedsjgates: cortaamidonaiseditrial. The
fornfRa6shs et A> F4 - MenACWY conjugated to tetansus toxoid with
the MenA conjugate containing an AH spacer- 5/5/5/5g Control group -
F1 Nlﬁ o coﬁCVXtYe& ot BV AL IRARAEAB R tes
t m th nasf samp es were used to ases e
FTRESR! mrsie SBA- MenW 135 and SBA-MenY
F2 Té\éﬁ@yﬁ@ Y 6RBIYAEHRA ’é’rﬁ@ﬁﬂ%&f&éﬂﬂé"%é@e Meaiand YesforRuteates
contgining@ad\t SerdaitaMbseRiAdgative subjects - a post-vaccination
F3 -aMédMiveonug@edtol tetamih ox@idfeitmitial Merassilea& gbidgates
congivtingdin tkre spfaddr 4 BabiaBagre-vaccination antibody titre. Results The
F4 mgﬁwetm BbR0gAE S RAERRHIS R dtENIh aRBINBAIR dofjirate iBerRaAfg an

AH Y Q}%r mg ige response agalnst MenC as shown in Table 14. This is
R

emonstrat n m:r in SBA GMT from 1943 to 4329 and an
Con%glr 5Ein anti- ?f(GM from 7.65 to 13.13. Good immune responses

against MenA, MenW and MenY were maintained. Table 13 35

On gy ARRAiRiINRCYBloMEnPloss AamelenesPHRRITRB B RAE P ponders
Thel_&l @q';sfp‘ 3 %Zw%'ﬁg'é%edﬁ'é/gsgé% thé & e85 SEAMEUR SR Re, SBA-
Me A-MenY responders one month after the vaccine dose. A vaccine
response was defined as 1) for initially seronegative subjects — a post-vaccination
antibody titre > 1/32 at 1 month or 2) for initially seropositive subjects — antibody titre of >
4 fold the pre-vaccination antibody titre.

Results

The introduction of an AH spacer into the MenC conjugate led to an increase in the
immune response against MenC as shown in Table 14. This is demonstrated by an
increase in SBA GMT from 1943 to 4329 and an increase in anti-PSC GMC from 7.65 to
13.13. Good immune responses against MenA, MenW and MenY were maintained.

Table 13
Formulation % SBA MenA SBA-MenA GMT Anti-PSA GMC
responders pg/ml ELISA

F 12.5AH/2.5AH/25/25 | 75 8417 20.23

F2 5AH/5AH/2.5/2.5 72 6299 16.07

F3 5AH/5AH/5/5 87 0264 27.26

F4 5AH/5/5/5 77.3 9632 20.39
Mencevax™ 78.3 8284 12.93
Formulation % SBA MenC SBA-MenC GMT Anti-PSC GMC
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F 1 ZEah2:6AH2. 5P

oM comprisy
5Q§bnsisting of Men/

'?#é&'?@’%'&f édﬁ#erem

F2 salpserrnnprated

| gdrough a linker to g

a 4&nder protein(s), an

m&wgwemc

gooMe or more

F3 sliffesgnysacchanidgsss/are selected fraapa second group ¢anggsting of

FasAlsy MenC, M

ngg and MenW whic

N 4y@fe directly conjuqa),tgql to a

Mencamer”prmem(S) ig 2. T e TImmunoge rg&acé)mposmon Of CI2 WT:I §
« I IgILIUID L,apbwou SdlL I Al IUUD,
wherein-one or more-is/are selected from-a
Formulation % SBY MenY SBA-MenY GMT Anti-PSY GMC
responders pug/ml ELISA

F 1 2.5AH/2.5AH/2.5/2.5 | 75 3891 17.81

F2 5AH/5AH/2.5/2.5 92 3968 11.96

F3 5AH/5AH/5/5 79.2 2756 9.51

F4 5AH/5/5/5 80 3914 16.76
Mencevax™ 88 3056 21.41
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MenW which 15 is/are directly conjugated to a carrier protein(s). 3. The
immunogenic composition of claim 2 comprising MenA capsular

sa hﬁ%@ conjugated through a linker to a carrier protein, and MenC
cagﬁ.,‘u accharide directly conjugated to a carrier protein. 20 4. The
ImMUNPGEMEGREIRAR EAMBOSIRINCARBIRRIEH LA4E D GifeRAY 8" meningitidis
saccharide conjugated through a linker to a carrier protein, and MenY

capRRRHIRTsAcRAT desdWBe it SRR e s Rrexselectsrbiam 2 first grpwp
IMBYABRERGSF MIRROFIEAD, MAEHY Bnd FRITWY (FHIchMENE LRSS through a

caﬁ)ﬁular saccharides conjugated through a linker to a carrier protein(s),
an

korcleva SRR BFPIRIN(ah AN 088 G MARIectiffeneritRpeehqligesdsiatea
CagERICBHOTBIN @ ke gﬂaﬁdmgﬁﬁﬂﬁemm\%w&rﬁ%ﬁa MenW

comprisi‘gf MenA capsular saccharide conjugated through a linker to a
cariispigpetdiEarl IWFERIEIRRIP BFRITIAEPEREDsular saccharides

directly conjugated to a carrier protein(s). 51 7. An immunogenic
composition comprising at least 2 different saccharides conjugated

separatBh§ {BVHENSGPRIC SPTEROSHIN At Gt T Cansiaing ehleast mdifterent N.
SapfimIedR) daRIRF QAkBAIREIOVREER RS BFHHRIR AR UEb &RPiRin a

chemical group on the protein carrier, and one or more saccharideg)

is/ A BERGARSPIsB A Mend Rad MsRimWichigars Reniyaated Hengiea
grankes foth rieiaifotsins) anoribihe il difkrdrieceprhiea rfisemical
group are selected independently from the group consisting of carboxyl
or SERSISEHTAR 3RS0 PP SRR MARG ISR YeRBe Mo
grsiae ane dngdedyjarseso HcBrribh rsteing)ogenic composition of claim

7, wherein the one or more saccharide(s) conjugated to the carrier
protein via the first type of chemical group on the protein carrier, are

differenTHe iinenonsgenimcompesitbmbeieltn 2armpatad MIhR capseiar
protein via the second type of chemical group on the. proteip cagrier. 15 9.
e e R AT S B
diféacehbsde diredtie sonjuy atpal éslsepeientpistéinthe same carrier protein,
wherein one or more saccharide(s) is/are conjugated to the carrier protein

via a carboxyl
4. The immunogenic composition of claim 2 comprising MenC capsular

saccharide conjugated through a linker to a carrier protein, and MenY capsular

saccharide directly conjugated to a carrier protein.

9. The immunogenic composition of claim 2 comprising MenA and MenC
capsular saccharides conjugated through a linker to a carrier protein(s), and
MenY and Men W capsular saccharides directly conjugated to a carrier
protein(s).

6. The immunogenic composition of claim 2 comprising MenA capsular

saccharide conjugated through a linker to a carrier protein, and MenC, MenY

and Men W capsular saccharides directly conjugated to a carrier protein(s).
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wherein the first and second type of chemical group on the protein carrier
are present on separate B- and/or T-cell epitopes on the carrier protein.
25 11. AMémmuiggenierieropaspiesitramerising ahdeasichidifferentosacphaddes

theoragatearSenaieiselerie ddmm Qﬂ%ﬁﬁ?ﬂﬁf@ﬂ&r&em%ﬂé‘%igiﬁre

serogroup A capsular saccharide (MenA), N. meningitidis serogroup

c#psahansatosiagR coneaydNe tefagitiirsaleibya dinet dupssafshemical
ﬁ&%@ﬁ%&ﬂﬁmn'\éaﬁ%m L YSrRGROS5RERMHSRPRYAE SBfRRAI o

enW), Group B Streptococcus group | capsular saccharide, Group B
St EHEBRCREIBUYA| T S850M R ohshemical@lipuB Strdirdretainsarrier

9W&é‘ih%@%@%ﬁé‘s@%@ﬁ&?y;EVBPB@m%H\ﬁ'fc%ERﬁPE%J§e%&EH INaERBRHE Ry

saccharide, Group B Streptococcus group V'52 capsular saccharide,

SRR BERURS GRS g, PEoIrbaxy EUDS AARRIOr 0BRS p BY RIS LG OUpS,
i ' ' idef Sal lla typhi,
aWﬁﬁH&U@%ﬁgﬁ‘;@dgﬁﬂﬁﬁaﬁ@%aﬁm%%5[%_ rom Salmonella typhi

N. meningi as L3 and/or L . catarrhalis LPS, H.
influenzae LPS, and from any of the capsular pneumococcal 5

sagchafigesmafogenEUDmssotREobidn? WarEit thBord ofmah: 9V
10A, 1 1A, 12F, 14, 15B, 17F, 18C, 19A, 19F, 20, 22F, 23F or 33F. 12.

TRESHAIIREY B erRsSi i GrighP et tim e BishturecrbaheraicalN.
MG HittAC PRI ESHEE NAEARHE-EABIIRIBH OrnichE SIRHAIRIB(s)
independently 10 selected from the group consisting of TT, DT, CRM197,
fr&grAgRted &p 1P GRUISHRSRIGINYi28e BREH YRR Y SARIMiCAM oS OR He
anyduaresting claim wherein each N. meningitidis capsular saccharide is
conjugated to the same carrier protein 15 selected from the group
consisting of TT, DT, CRM197, fragment C of TT and protein D. 14. The

ingnunmgnimmwlwwm?bemymcmm@ @B@i EOMPEERIG @a@hiisf\h

meningitidis capsular saccharide is conjugated to IT. 20 15. The .

S ARG T D SHTGBIcE 7 BrEaiEbt CER AR GAERT B wherein

meméngitinh secsrushiideds)dbiariel eds) apedateleconiig prtein vagarnsyl

Cotish ROIe 2 Balle INTSROGERS S SRRRSHN.F L9 REREEARA o
the carrier protein via an amino group on the protein carrier.

10. The immunogenic composition of any one of claims 7-9, wherein the first
and second type of chemical group on the protein carrier are present on

separate B- and/or T-cell epitopes on the carrier protein.

11.  The immunogenic composition of any one of claims 7-10, wherein the
saccharides are selected from a group consisting of: N. meningitidis serogroup
A capsular saccharide (MenA), N. meningitidis serogroup C capsular saccharide
(MenC), N. meningitidis serogroup Y capsular saccharide (MenY), N.
meningitidis serogroup W capsular saccharide (MenW), Group B Streptococcus
group | capsular saccharide, Group B Streptococcus group |l capsular
saccharide, Group B Streptococcus group Ill capsular saccharide, Group B
Streptococcus group IV capsular saccharide, Group B Streptococcus group V
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and/or MenC, or MenW and MenC and MenY are directly conjugated to a

carrier protein, 53,18_The immunogenic composition of claim 16,or 17
i ey

whHARRHPLP SR iR S(REGPGRFEUSUIREY R8RSR T Fugate(s)
is Stipleply coooitsgaied oy e B A pstlanystichabide) VI bacithande dgemic

iti f f clai - herej th
R R R T i
pildRSinHviafuéinkae LBS, Bhe frommanpgthie capwylesjneumboteral 19 wherein

the i IS 10 bif ional, 21. Thejmmpunogenjg.c ositiogq pf.any
o b o oAb R s A at
lebbAdFofl 4etdGrdubs 18OC 1 M1 39F atlt) 22Ep2PkgertddFto a carrier protein
to produce a N. meningitidis capsular 15 saccharide conjugate, wherein
the average size of each N. meningitidis saccharide is above 50kDa,

79RDal N® R AIEDROLONMXBIIDA of ABoNBeedi®y JlhimiwiaceingedioN.

CTRIFSIEL Shonfefons 8 o bl e,

capsular saccharide (Hib) conjugate
pisieitasion dptiorul eaneisted aloht.tBE, (¥ BIYY Sorfsagmmentt o TDand
CB}M&%YB.ﬂagment C of TT and protein D. 23. The immunogenic
composition of claim 22 comprising a Hib saccharide conjugate and at
least two further bacterial saccharide conjugates wherein the 25 Hib

copjugPke imPIRRRIRHIE GolVRIEAT Mg PR MRAAAAseldhceatisrst

two further bacterial saccharide conjugates. 24."A vaccine comprising the
infRRORSGER CRHBOSRRABINES eTiugriadinthe sameperrer protein
pharserestiinall gripriahinsmg eiemt.30 SRMY YArRAGMEH (O%0f TT and

concomitant or sequential administration comprising two multi-valent
inPh B Genic compositions for conferring protection in a host against
disease caused by Bordetella pertussis, Clostridium tetani, 54

R TN T e

meningitidis capsular saccharide is conjugated to TT.

15.  The immunogenic composition of any preceding claim wherein each N.
meningitidis capsular saccharide is separately conjugated to a separate carrier

protein.

16. The immunogenic composition of any preceding claim wherein at least
one, two or three N. meningitidis capsular saccharide conjugate(s) is directly

conjugated to a carrier protein.
17.  The immunogenic composition of claim 16 wherein Men W and/or MenY,

MenW and/or MenC, MenY and/or MenC, or MenW and MenC and MenY are
directly conjugated to a carrier protein.
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making the vaccine of claim 24 comprising the step of mixing the
immunogenic composition of any one of claims 1-23 with a

phesmasrUktaliNogeieREI SIEHUCBhikS 8 br ATadkIen af 18381 WAl Rgod
host against disease caused by Neisseria meningitidis infection

O THER R cH el SOPalR S B L AT SRRE F AP

imgAEmBINic composition or vaccine of any one of claims 1-23. 20 28.
The immunogenic composition of claims 1-23 for use in the treatment or
prevention of disease caused by Neisseria meningitidis infection. 29. The

usegof TR iIMMUINREAN CENPHNIDH N Diyashe ON el HIMElAITE Whedein Hiteaddb
manufacture of a medicament for the treatment or prevention of dise%ses

callée R U S Na P AR R R RT SR ARl ShALrRBiaRed to the

cotapiasitimteia viacrlimeea vaccine kit; a process for making a vaccine; a
method of immunising a human host against disease; or the 30 use of an
immunogenic composition, substantially as herein described with
refélenthetoramin ogen oravrope i shefetaim Jie whereedtieltitkgrasmparative

SGROREEN2°

21. The immunogenic composition of any preceding claim comprising N.
meningitidis capsular saccharides from at least two of serogroups A, C, W135
and Y conjugated to a carrier protein to produce a N. meningitidis capsular
saccharide conjugate, wherein the average size of each N. meningitidis
saccharide is above 50kDa, 75kDa, 100kDa, 110kDa, 120kDa or 130kDa.

22. The immunogenic composition of any preceding claim further comprising a
H. influenzae b capsular saccharide (Hib) conjugated to a carrier protein, said
carrier protein being optionally selected from the group consisting of TT, DT,
CRM197, fragment C of TT and protein D.

23. The immunogenic composition of claim 22 comprising a Hib saccharide
conjugate and at least two further bacterial saccharide conjugates wherein the
Hib conjugate is present in a lower dose than the mean dose of the at least two
further bacterial saccharide conjugates.

24. A vaccine comprising the immunogenic composition of any one of claims 1-
23 and a pharmaceutically acceptable excipient.

25. Avaccine kit for concomitant or sequential administration comprising two
multi-valent immunogenic compositions for conferring protection in a host

against disease caused by Bordetella pertussis, Clostridium tetani,
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Corynebacterium diphtheriae, Haemophilus influenzae or Neisseria meningitidis,

said kit comprising a first container comprising:

tetanus toxoid (TT),
diphtheria toxoid (DT), and

wholecell or acellular pertussis components
and a second container comprising:
the immunogenic composition of any one of claims 1-23.

26. A process for making the vaccine of claim 24 comprising the step of mixing
the immunogenic composition of any one of claims 1-23 with a pharmaceutically

acceptable excipient.

27. A method of immunising a human host against disease caused by
Neisseria meningitidis infection comprising administering to the host an
immunoprotective dose of the immunogenic composition or vaccine of any one
of claims 1-23.

28. The immunogenic composition of claims 1-23 for use in the treatment or

prevention of disease caused by Neisseria meningitidis infection.

29. The use of the immunogenic composition of any one of claims 1-23 in the
manufacture of a medicament for the treatment or prevention of diseases

caused by Neisseria meningitidis infection.

30. Animmunogenic composition; a vaccine; a vaccine kit; a process for
making a vaccine; a method of immunising a human host against disease; or the
use of an immunogenic composition, substantially as herein described with
reference to any one or more of the examples but excluding comparative
examples.
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