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WO 2007/000341 PCT/EP2006/006268 Immunogenic composition The
present invention relates to immunogenic compositions comprising
WO eI dapsular saccharides conjugated to a carrier proteiR GHEP2006/006268
particular those saccharides of N. 5 meningitides. It additionally relates to
vaccines and vaccine kigrafRBRRiMIS ¢ehepesgifites conjugates,
processes for making the immunogenic compositions and vaccines and
the use of the vaccines and immunogenic compositions of the inveption in
The SRy I aiIo P RIAE S o Y RIS I PRSI A5 SADPIREEL BACAR) capsular
sacdharidasclanjlgatashtm abe samiertherotsin ofithegeditcharideosengayatewides of N.
men‘ihgiﬁﬁf}'.‘“F@%H%BF&IQ‘%\%@%- VAL DIGISSENiRy MERIBREIAIRAS Bomprising such
Gram-negative human pathogen which causes bacterial meningitis.
sacohgede diPRiBiRmniRIAcS s UIeh SBRIAR GBI NBRASSIS o BRSSP and
vacohedngitingéidisehsmpdeadddestiiedimihdgehic lcdimpoSitns/é1 e Kyv¥ntion in
and 7). Serogroup, A nA) is the mast co f epi i .
tnerfy, £12%5 AL R, 5 DS SRR THESSH SRHEC saccharce
conjegatae andjbraes chlees sacgbadiisnegiveatesissthevmaiactaig pliggnedicament.
cases being caused by W 135 and Y. Immunogenic compositions
_comprising N, meningitidis saccharides conjugated to carrier proteins afe . .
NeisgRGR TR (. EhEA FrORER e KRR R G RG mgecteril
menngRB.irBagednde ibe alygamishesi dapaigre ndlysacchaddpe taelve asriggroups of N.
menoﬁ??ﬁ@/% leral HIBGEA R ARREETAINS, @?H‘,CIDKEGLSPQQE?V\FQS' NRANGRAYS Serogroup

737 discloses a vaccine comprising purified capsular )
A (Mol Ha%id 89 nF M RRIhiARITSICE T BRI Aseasty B uhiPaharan Africa.
SeraypoipgaBdia T cariesgpoteibleHomvthée maiositgpgpficaties ieasvepiveg albuntries,
. | rides |d e ' nggted in the same way
with %%?géﬁwﬁégs%r%%ﬁ%@ t?ﬁ%eg%aé%\gqﬁ grotei'n carrier). There remains a
need to develop improved conjugate vaccines against neisserial

ImmIMIYSILI o PR B REUIMYRIIY NORRSINGMAR ERURINEE Ronjugated to carrier

meningococcal polysaccharide conjugate vaccine where conjugation of
Proteing RisoAONL I itfead (1R RRTSH RIS 'Qr'lﬁ‘éiﬁ%mﬁd"&?mf}r‘?ﬁ)efg Fciveing the T-
inde penetirtasitysa ccmbieatintigencititeca IT-paptadentiantigely aapadEoas thiggering an
.mmSRE”FHQ%Sq i%'%]%@”%??ﬁ&@h%@%r 91%%(;&? gq%gqaﬁ%tedgmprising
_carriers at a high saccharide:protein ratio with others at a low ratio.
purifigdceparidnr, RPFRCEBREEEH IR P JBRPIEABOBEINSFE Y8 D IVIde\El$S and Y

conjifEsN RS Wi TEP SRITMAHIW0eM NS ighAtIEaATt8ades @R&MNII polysaccharides
shmﬂr&fgé% ﬁ{%‘%ﬁ?& %%Iﬁalrj Sa %%%rﬁ%Z%%]%vg:aﬁ%&ﬁﬁ% qu}mﬁraes?@%iﬁ%lﬁ'qtg%e same

rst grotip consisting o enyan
protglo@arge0341 PCT/EP2006/006268 MenW which is/are conjugated to a

protein carrier(s) wherein the saccharide:protein ratio
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 combine certain meningococcal saccharides conjugated to their

protein carriers at a high saccharide:protein ratio with others at a low ratio.

Accordingly, in one aspect of the present invention there is provided an immunogenic
composition comprising at least 2 different N. meningitidis capsular saccharides, wherein
one or more is/are selected from a first group consisting of MenA, MenC, MenY and
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(w/w) is between 1:2-1:5, and one or more different saccharides is/are
selected from a second group consisting of MenA, MenC, MenY and
WQAEATHURHGEN is/are conjugated to a protein carrier(s) wherei® ¢HeEP2006/006268
saccharide:protein ratio (w/w) is between 5:1-1:1.99. 5 In a MenW vaccine
MentNentsitin i8fdvie bongratet doi depio teiroarmeddiviveneib dHeebaesaBde: protein ratio

(w/w}r;i%?{%t\ze%#”llzq 9 §' én]d Jopre ovlr?'no]'eld?fféréln? sla&cﬁaﬁéé's]lsﬁlaﬂe]sélé\e/{e‘!@ from a

enY vaccine the ratio of Men Y saccharide to carrier protein can be

secopgr@aaip sonsisting ob MenAy YenC sMen¥ and MepW gvhich is/pre gopjugated to a

protéinledriick(d) (WHaeiltiRedetdh aageip@idln ratio (Mwfidlsstviesad:harit@do
carrier protein can be between 1:2-1:5, 1:2.4-1:4, 1:2.7-1:3.5, or
1:2.9-1:3.1 (w/w). In a Men C vaccine the ratio of Men C saccharide to
In a denéf procinie te ratio sétijee\sspachagde do| cartigprotsin gan Be between 5:1-

1:1.993 3111 469d.- 2 5: 334,001 4L 11712 1(0/). ©F BetveaMB B @iw). In a MenY
1:2.5-1:4.5 1:2.7-1:4.3, 1314 or133135 W/WéﬁBTheratloo

vacelng the, irfio 8 MRy rREENRHRAP RS ES MRS BPaMERiREG 199 2:1-
1:1.9%ind: tht @ rilizet tonjugatd: ThHeoarhd Bt of peitih is advemAinvedaisinte ratio

of M@H-Rv\é%@ﬁéﬁ&e( {9 %@WB‘&&RVE%EH@EQ\%&M Bips Ghem 193,05 7.1:3 5, or
275 or Peterson et al Analytical Biochemistry 100, 201-220 (1979))

1.2. 9aF|c'l3thé“dW?odh?d‘ﬂ%ﬁ&NéﬁH@%é'b"ef@%Rfé‘d%ﬁ@a@ba%%ﬁﬂuﬁﬁ%ﬂ}em can
be wawekad Bla&naseptmalamﬁlonﬁpenmscopy)-fm BlenAz ﬂMAP 4 1.1:1-1:1.2

(W/WZI ?FL é'je,&na %;’%%rifm%o CAnngé??éOf C’;?ten saccharl es con{&%\g gdet

through a linker have higher incorporation of carrier protein than when
The FiREEY Eakaﬁiatwweri@érﬂ@tgmtém Qvgﬂﬁﬁiﬁca\@ﬁﬁgg%@f hayiBgeadiermiRed using
e, Me ccharide e conjugated.to a carrier protein
the IR TEH EArIKEREnd GToAER b PR AEE e AL Ry gesay ( for
exammnjugmad ¢hrau@t9alinkeBahdGheny WigeABL-RY & e RAECAON veiceinanalytical
Bioc%%seefn AOOSEPRINGFIRST : dﬁ? A RditRE I bMEN Y a8iT8 iteRhined using
m e

MenA ay be conjuga rou h a linker and MenWY directly. 30 In a

(PR e Huelyr SRURIRSE AIRSTYORY Rl PRRRN S PRRIASTORRhICT MenA, DMAP
assagUonMsiioRncoRy3GspbAsagtiar differantreh bibayidesrsigiyoettatl (1988) Anal.

Bioc@gp‘arﬁt% _$$O§ame type of carrier protein (for instance DT, CRM197,
rotein ),'Wherein one or more saccharide(s) is/are conjugated to

the carrier protein wherein the saccharide:protein ratio (w/w) is between
Ofterls”adcﬁaawbmjogmarﬁltft@eatlm@ah@s}deﬁgﬁéﬁrmwama&dommﬂesﬁrotein

rier prot the saccharide:protei (w/w). is bet ween
than R B KB o B R R s ygption. for
examw@A@enécsﬁﬁehM@nmm@@@@mngﬁja@e@t@ fRsreqrpeteirotbiaughhealinker and
Menéaaa?é@rydﬁ\mmm\a%&wﬁw mwwm}b’e%&m@twmggmu%m #hd MenY

dlrecglwyi %aér%ﬁé%e\%gg%: hRude: g%&gg%éwmgugﬁtw?nker and MenCWY

directly, or MenAC may be conjugated through a linker and MenWY directly.

In a further aspect of the invention there is provided an immunogenic composition
comprising at least 2 different saccharides conjugated separately to the same type of
carrier protein (for instance DT, CRM197, Protein D, or TT), wherein one or more
saccharide(s) is/are conjugated to the carrier protein wherein the saccharide:protein ratio
(w/w) is between 1:2-1:5, and one or more different saccharides is/are conjugated to the

carrier protein wherein the saccharide:protein ratio (w/w) is between 5:1-1:1.99.
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be conjugated to the carrier protein with a saccharide:protein ratio (w/w)
between 1:2-1:5 5 and MenY conjugated to the carrier protein with a
WQMEHUMEE: protein ratio (w/w) between 5:1-1:1.99. In a MenREWEP2006/006268

vaccine, MenAC may be conjugated to the carrier protein with a
For FRtshedifepmeaingatizdinavMesineesy be-dohjagetddab\W¥ canjegatetbio with a

s SRR APE 0 SAUIRISE RSl UL BMTER, o e

with gageeliadidersaiin satio (wiv) between 3:D11 598n in 0 Mesr\vgccine MenC may
be &ﬁ{ﬂg‘%@goa%lgl eﬁﬁ%&@gﬁamiw?mgﬁaerﬁsfaﬁam r@?@{(_ﬂ‘&éﬁ%een 1:2-1:5
en o.1-1:1. . ACCOrdin a rurtner aspect of tne inventjon tnere, 1S
and B0 R e AT AT T SoCe AR UL L L ptween
5:1-by .BeidseridenAGWitidiscoen MiznAd adayibisternjggdteddatieeheastianprotein with
as j&ﬁwmpamvr%ﬂpm/w; t!a&mwﬁ@ge.@'faﬁemmﬁ}wrbeﬁmaaféeetaétﬂgecamer

Invention. According to a further aspect or the invention there is provide
ProtejR ikithuRoBRFREESHRIGKd NV REBIERR tsd n'tfe trQitfiehtomay be
conjpgawentiotheicdisienpeotein sath ys26chieidegriatane ratigifisie) Aetosdind:231:5 and

Meneww:c%rna}%%?g& % %ﬂ% '%"rﬁ@P%PoEQE{%Iﬁﬁ %\gg&gaﬁd'és.gr%{?mq’atio ?w/w) between

Immunogeric composition or vaccine of the invention'in the manufacture
5:1-bfl @Phedicament for the treatment or prevention of diseases caused by
Nelsseria meningitidis. 25 Description of figures Figure 1 -A - Bar chart
A ci/laéowi?ﬁc‘; G resgonsesf i{}gan antit-.Me{p]YrELISA.VE egTTrgl isd gpi & nisin
CONRENY T F &8 jﬁ&g é)%%fga T Riteather ivglﬁé‘cl’&r%o' Saldhanas g
humBaN VasTt Gpaistidisenye Tausedjbydieisseparawmogitidiscrofimigisét Mdministering
to thENGIRSATARIABASPIot BRR Wi 8P AMnttbge At BiHRLIAEPVaccine of the
. ENYTTO15bis is a MenY-TT conjugate prepared from microfluidised
INVeRRaRY polysaccharide which had undergone 20 cycles of microfluidisation.
35 - B - Bar chart showing GMT responses in an anti-MenY SBA assay.
Accdf'&\ﬁg-r TQ 13 '.%JﬂhMeggq;& C&“JH»%aH‘ﬁJHﬁtﬁﬁ{ eﬁmgl%m@ Rﬁgi%ﬁngn immunogenic
polySaccharide. ENYTTO14 is a MenY- 3 WO 2007/000341
compesttiErPIohE/ BEsEsn far sskjiy e FrRIERMY RoRISVRONILRfisitpRRSfRUSed by
Neiseehsarsiagitigisvhich had undergone 40 cycles of microfluidisation.
ENYTTO15bis is a MenY-TT conjugate prepared from microfluidised
MenY polysaccharide which had undergone 20 cycles of microfluidisation.
Accqding 46 cifdeReripieeciPHHE dRyRITCHf thereie feeNiftadeatise vfdheinmunogenic

comPE_NIgE AN HEENEN 8P GRIC iFRBNIRHItIANtHeOMBFGHaBtad estsh2AléREameht for the
meningitides caps i?‘iI saccharides v%reﬁ(/ein one or more . is/are selected

eatp SRR S ERRE CME AR R T PR S oup A

Description of figures

Figure 1 — A — Bar chart showing GMC responses in an anti-MenY ELISA. ENYTTO012 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.

- B — Bar chart showing GMT responses in an anti-MenY SBA assay. ENYTTO012 is a
MenY-TT conjugate prepared from native MenY polysaccharide. ENYTTO014 is a MenY-
3
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10 capsular saccharide), MenC (N. meningitidis serogroup C capsular

saccharide), MenY (N. meningitidis serogroup Y capsular saccharide)
WQAYHTAEARAL (N. meningitidis serogroup W135 capsular sacchBHEEPANA6268
is/are conjugated to a protein carrier(s) wherein the saccharide:protein

TT daijadiépréphciivestn kkrbiiuidisedomeror ﬁw@dﬁfﬁm aatghasdesdergone 40

|s/ar selec rom a se COI’]SIStI A MenC. MenY
Cyc'%‘?] \%ﬁﬂéﬁai' |s/a(r‘E§\lrc$<’)1r?}fJ% 23 t6 aaproFeln carrler@y%v%%rglrr? Ffﬁ(reed from
mlcrgﬁutdimdemto’tQMMMMWM@ highthasbungergbned?f) ryslesspanisdiyjdination.
composition comprises at least 2 different N. meningitides capsular
saccharides, wherein one or more is/are selected from a first group
Detaitpd deisefti9BNA 20 and MenC which is/are conjugated to a protein
carrier(s) wherein the saccharide:protein ratio (w/w) is between 1:2-1:5,

In oﬂ@dagﬁ&?ro?“f?{@ Q}Hgéﬁ{"irﬁ?e%fb?{ ﬁ@ésférﬁéﬁ@&%fr%ﬁ3&8&@%omposmon

group consisting of MenC, MenY and MenW which is/are conjugated to a

Comﬁftﬂ!@ﬁw%dﬁ@é%(%)%é?@td%h@%’é(@&ﬁ&‘?d@aﬁﬁ%éﬁﬁ%iﬂﬁﬁr‘) |§"P)%’ﬁ!fé8ﬁe or more
is/are: lsdleoR9. &orth anfrespestphednysting gsnMaompusiteenhmsiensdrogroup A
ccharl herei ratio of (S
con g A B B A B S SRR Fveny
meningitidis: SEre@TeNP |1 CARSHIAr faRsbenteinand NdgeYic(bonpriynatidinaserogroup
w1dﬂ9g&‘t6§ﬁ§plasafi@ifa£\%emmlh%ra@ &fd}ﬂ@até’gs?pfwlaiag@?ocﬁrﬁqrspw@mn the
IS between
saccha S PLOIE{ T AOIIH s R e A T e TR B hccharides
is/arecsaledtss fdenA secotthgdeypdansistingeofdiierdt, MenCA BterohariddvtenW which

|s/ar8agdﬂflﬁré{?dntbg REVRER Lardens) bkt thé- Sakbchan@e: Elrgtglnlrgtl% (Wiw) is
(w/w) of between 5:1-1:1.99, 2:1-1:1.99, 1.5:1-1:1.8, 1.3:1-1:1.6

betweemBil{14.99- 1.1:1-1:1.2 (wiw). In a further aspect the immunogenic
composition comprises MenC saccharide, wherein the ratio of Men C

o RN SRS i g copsar
saccharides, wheseinsone10p mare;ig/aresselactsd f19m.a:8rs! GIANP GONKisting of MenA
and WW%LQ&E/W%MQFE@W(We%M firss Q@Uﬁaﬁr@‘proteln

Si tof!\ﬁh, él nC and the seco p_co SIS of .
o U P B Bty SRR RUSEU e i Selected from

a S&nﬂmlrwgénl@mﬁbogltMnMéoﬁ\pN@ﬁﬁ.M‘énMMsMIB\CQa@éW@nG@nJUQGted to a

prothl %5%#{12 RS lescAnaRas b iPg8 IR PIO IRIEWE eSS .90,
1:2-1:5, 1:2.4-1:4, 1:2.7-1:3.5, or 1:2.9- 1:3.1 (wlw) [which may optionally

be conjugated through a linker to the carrier protein] and MenC capsular
In osacEp@tt theliereimtigeniticoofddsitiocB basdWan\dk sacchaiisiepmteneiis the ratio of

Menb\ﬁi"&%‘é&éﬁld& t’o%%r@ejr ﬂ'rémgﬂ' id-BekwkdrBs 4-3:4-d6L-6,11211gd: 11”5 PI1:1.8, 1:1-

éw ich'may oglonally be directly conjugated to the
1. %a?nh?arat rqr Al ehpsiAr i s dERARbASRRCL e IRETIARRAERIMEATBPOSition
has 8o aEdentricaeapsniehe imbewiddenlY2sdcsharide to carrier protein is between

5:1-1:1.99, 2:1-1:1.99, 1.5:1-1:1.9, 1:1-1:1.8, 1:1.1-1:1.6, or 1:1.3-1:1.4 (w/w). In a further
aspect the immunogenic composition comprises MenA saccharide, wherein the ratio of
Men A saccharide to carrier protein is between 1:2-1:5, 1:2.4-1:4, 1:2.7-1:3.5, or 1:2.9-
1:3.1 (w/w) or between 5:1-1:1.99, 2:1-1:1.99, 1.5:1-1:1.8, 1.3:1-1:1.6, 1.2:1-1:1.4, or
1.1:1-1:1.2 (w/w). In a further aspect the immunogenic composition comprises MenC
saccharide, wherein the ratio of Men C saccharide to carrier protein is between 5:1-
1:1.99, 2:1-1:1.99, 1.5:1-1:1.8, 1.3:1-1:1.6, 1.2:1-1:1.4, or 1.1:1-1:1.2 (w/w), or between
1:2-1:5, 1:2.5-1:4.5, 1:2.7-1:4.3, 1:3-1:4, or 1:3.3-1:3.5 (w/w).
4
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1:2.4-1:4, 1:2.7-1:3.5, or 1:2.9-1:3.1 (w/w) [which may optionally be
conjugated through a linker to the carrier protein] and MenY capsular
WQEHUMEE wherein the ratio of Men Y saccharide to carrier Fiotéif3806/006268
between 5:1-1:1.99, 2:1-1:1.99, 1.5:1-1:1.8, 1.3:1-1:1.6, 1.2:1-1:1.4, or
1.1:1-1:1.2 (w/w) [which may optionally be directly conjugated to the
arrier 15 pragei enA and MenC. cp acc wh n th

M°“?a5tPc?8¥'ﬁﬁé& A 8 SCOAR NS (eot%sgargfek:"pro eln(é‘| srbétwegen é qond group
consisp.4f1 Men. MeaYs, andl :MentV3. Paiswip{asmhbgdinamay optib@aifyertion are

immGRBYAPRICHERFRLEBR [ BdRpRIHE Wﬁwrdeﬂemetceﬁgr.wmﬁmw ratio of
W capsular saccharides wherein the ratio of Men Y a 396‘{'?% 12.0
71 .1.8, 7. or 1:2.9-

Me“c’érﬁ%?%teﬁl '8 FRAR YN S BRfwean P01
1:3. ﬂ(ﬁr/ﬂar)]{WMcton@Q dptidnaty . Be(woniu fratetvitimotgmayioeandiy berdéegtbtein] and
MenEF? o % Sp égég?aﬁﬁg ! hét'g?hetﬂés}]atwed?wp@%éc%%‘é%@“@eégn%eﬂotem is

tio of Men A sacc eto carrler\;;roteln IS between 1:2-1
)

betwpen21t41:1:997 2551891 D 3 Bh8awln) pdHiéh Mdy -Gty gel-1:1.2 (wiw)
[whig®HygatestiBhiayode dieetiyo dbejegatiey motam]oandeMpr&eIMem)reaod capsular
en,W sul sac har wherein the atjo of Men Y
saccsg(?g q(]é% ecart?rler rcﬁim IS ae (\;I\b‘ggn { ?[a{rgé péoiﬁ ngeen 1:2-1 5
1:2.4:B54-1:2.8] 13:5;1‘3&.11%911.;_% fwiwg, [ehighimay qpﬂqvﬂw) t[amwmemayough a
nnke?rtaqrtdé\'tyahtfﬁi'5elﬁt%mtoaw§tst§t§a§tr@emtew@b#}@ﬁﬁé%&t&f@ﬁ Men Y
embodiments a Hi conjugate ma 0 be ICN IS 0.a
S e D oS BRNC e A o bk R AR RS
1.2: fer. 1shomharideproRejw/vativg)ichrewtly aptitmallygheadinekély. mmgetwrm the carrier
proteﬁam%tt@m rtar%@t@%éaé%epee%aaﬁae@%vhwﬂatﬁmwwwe R'and C

0 |gosaccharlde and includes both. Polysaccharides are isolated from

sacchabs P FALIRARPIFHBIR Haeieshd 9zta d ot biebfel by Qm&ivﬂ 2.9-1:3.1
(w/wm@ttwdm(aemﬁy eptonply bE42nhiyhted thiodgh ZEicand dpicaailyr pyotein(s))]

and m&crt’f 'h' 'EF“W/ a%%%ﬁ%?%@% ﬁlgﬁd%% mﬁ?r@ﬁqﬂér?aq{éjg Iélér]tq/r%gc?grﬁ saccharide

VISCOSIty in oI S aride samples a I to Improve |Iterab|I|

to cafaﬁgmjatetﬂ Is WM@@DWG}G@MQ ﬁdﬂe‘%deﬁobﬂz‘sﬁ En%aubt‘sﬁ‘. 1.2:1-1:1.4, or
1.1; Oiigozsa@wbariftﬂmhw l%yluaplﬂehéweseaaWé&t@(twtqaamémdeweatcamer

protdleo it SRR SHCTRAS WTRR Lo AU O 1o Euifet B oy arer
protéinddpebelwedn séldctdrl froprdtiedgrdubcd¥sisting df 2910811 GRIWLIWhich may

optlofﬁQWthnj%It-E@’ﬂqr&EBF?E‘ Pkér ROIRCemRR B bRl PENGIMEREIaIRNY and
that ma¥ be used in the conjugates of the inventiqn is gl}{gent d below.

Men W¥heERRIY RS BT RRIIEN. WhERTTY ilA s i AloMEb) c3 &hangenaride to

carriengyrditeindajbgttedricbdifferncd® cartidr pedteins: fram.&hel. 6:thers .6n t2el-1:1.4, or
1.1: 1eqnlp9d| ﬂp twa%ﬁ!hcmgg F\%h%l eb%arﬂﬁe%V'q{oﬂf dF% ]tﬂe carrier

instanc they may all be conjugated to the same cairier protein selected
protgidsikHe @FULR; these embodlments a Hib conjugate may a so be included, which is

linked to a carrier protein (see list of carriers above and below, for example TT, and for

saccharide:protein ratios) directly or through a linker.

The term “saccharide” throughout this specification may indicate polysaccharide or
oligosaccharide and includes both. Polysaccharides are isolated from bacteria or isolated
from bacteria and sized to some degree by known methods (see for example EP497524
and EP497525) and optionally by microfluidisation. Polysaccharides can be sized in order
to reduce viscosity in polysaccharide samples and/or to improve filterability for conjugated
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consisting of TT, DT, CRM197, fragment C of TT and protein D. In this

context CRM197 and DT may be considered to be the same carrier
W P8t P08EHNhey differ by only one amino acid. In an embodinRéat/ERPS/R6268
meningitidis (and/or Hib) capsular saccharides present are conjugated to

prodldts1Bligtraquindeidesdnaiar sltersanberfof 2peahonitsdyplaliy©s3d tegeat units)
and %? 8%;1, )}on j?é?ﬂéfﬂﬁé&%ﬁ%?e conjugated to the same molecule
0

prot in"car carrier molecules having 2 more different
saccharides conjugated to it) [see for instance WO 04/083251; for

Eacﬁmmﬁ&llﬁgﬁ‘m@'q&ﬁmb@rl‘ﬂﬁﬁ%ﬁbﬁﬂi@h@%&&ﬁﬂiﬂ@&f@ toeVmiugatddviieng carrier

prot%ﬁew e d‘?}(}& nsg\{gﬁ Aan MenY M dgM? %04%“ A’\%ﬂ&k@'? fragment C

of TRI@nW: ARSAIA, Meﬁwqmmnwel\néhqi M@ﬁw ﬁ?fd'mmathbMé?i@ in the
conjlRRey @f‘%M@r’i%nl‘Bh %“EM%@%@W Ml@neigh dhanst MRV NOTERingitidis

and MenY AIternatlveI e saccharides ma arate
(endior Bk fabsy T 5% O B R b e Bl Rtigigg from the
othepsptieirooaréenbadimelyt taeingenaltypenpigsted Haritie comjog atedieo iprotein. For

instdFENHNQORAG ?9@@%@5&95&8& RetHESE AsReG Db S Yt ﬁ@@@cf@@%r@ﬁome group

ave any or all the additional characteristics of the second aspect of
Consilﬁt)@ﬁtﬁfnqﬂ@%c@Wﬂs%? JremeebaiddspREPEPIEIR Pyt ?H@P%XFSCRWQ?
and DEseajeR abnmwwgemmemasmamermisl Bg tiidpaiffe? bifiengnbne amino

aC|dS?C%p1ar'dggocl%ré’ﬁig§ ‘?H SRP "7 IB?I-X 2 5'?%585%%&5 resent
Hl RSt ;

Gif ORe of more sacchari conjugat e carrier protei
are Wﬂm@m@mps‘%chande.proteln ratio (W/W) is between 1:2-1:5 [a high
ratio], and one or more different saccharides is/are conjugated to the
carrler roteln wherein the 35 sagcharide: foroteln ra@ﬁ (w/w IS betwee

If the. frftf BoR{t§ Patic]. B3NS Bo7/6b0%HT PETTRPS506/008568° R osition, the
sacclnijegatedddmcariygatedetoating sameeofnaiedalepebttia” prosaineaatrigratcarrier

molébae§mﬁgdfwa% e g deHhvusanesagHidneiVis gl b€ instance WO

different saccharides are not conj ugated to the same_molecule of the

410G or BT SRR e A BT P PIGARoL SRk Ao MenC:
MenmmsarNEMBMénAraed vizteY) Metedendebidy\de|ditad famah MhendtoMen W and

Men‘}orﬁ gl%h? R GRMAL Ml Rmﬂ@h% ahd T éﬂﬁ‘ PRRIRI [RAé%Woéﬁd MenY;

ete list o proteln carriers t af may be USG In the COI’B!1P gates o

MenfﬁvMWH @Wgemé\ﬂ%@rowenﬁméee fd MR 1 btAnf Maﬁﬁéand MenC;
Hib aadirened & rhs Hha SRR ICAtSTH Aok tes sbeondﬁtmrshyaambeane)e separately

o em odimen II 10 the caps ch o]
conjy gtggr? ugarf 'de?o ef;He ﬁl {1 ratlgr?ieg‘ 1%% é‘r gvﬁra’?t() %g% Pﬁgcgém carrier
Onlymmmeéynmww@@éﬁﬂ@joﬁmat@&[§)con5|st|ng of: N. meningitidis
serogroup A capsular saccharide (MenA), N.

Immunogenic compositions of the first aspect of the invention may also have any or all the

additional characteristics of the second aspect of the invention and vice versa.

In a second aspect of the invention there is presented an immunogenic composition
comprising at least 2 different saccharides conjugated separately to the same type of
carrier protein, wherein one or more saccharide(s) is/are conjugated to the carrier protein
wherein the saccharide:protein ratio (w/w) is between 1:2-1:5 [a high ratio], and one or
more different saccharides is/are conjugated to the carrier protein wherein the

saccharide:protein ratio (w/w) is between 5:1-1:1.99 [a low ratio].
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meningitidis serogroup C capsular saccharide (MenC), N. meningitidis
serogroup Y 15 capsular saccharide (MenY), N. meningitidis serogroup W
WQANENEdAccharide (MenW), H. influenzae type b capsular $43¢RBHE/006268
(Hib), Group B Streptococcus group | capsular saccharide, Group B
By ‘Stigjptiated cssparatelylltoapmilaamactyzeidd, Grdep Br@weptdceceogant that the
sachﬁH%y Ia(f@%%ﬂﬁé%‘a‘:{%a(ﬁ%esﬁg %ﬁéﬁ?ﬂ%%&%%&famﬂ%@g&ﬂahdes are

sacchari B Streptococcus group V capsular saccharide,
not %Bﬂ?‘%é%éﬁl% %ﬁﬂ@l@‘ﬂ&fé"ﬁ QE)tBﬁﬁéﬂ?Srpiat?dﬂ&ﬁﬂ@rétaphylococcus

aureus type 8 capsular saccharide, Vi saccharide from Salmonella typhi,

N. menlngltl an (Fuch as L3 and/or 3| M t(F]atarrrrlTalls LIDS, H

rs onu até e “of carrier protein
Thelr?ﬁlﬁ)en?ae ch ar pneumococc%ﬁsaccharde P

Indeaaoﬁ%ivﬁmﬁlﬁ@eqdoﬁ@q@@ the grwm cgn@ﬁtlrmofﬂfr PHINCBW19FAfragment C of TT
and ﬁ?&eﬂﬁb 15%&@%0%@% ot BFotéld. citfi er%:iﬁa(?h@:bérh%@ in the conjugates
embodiment the mrga enli ?1 positio (g&bﬁ %;3 m(g&rfon consists of dt
of thg VSRR S AFS IR PRSRRYE B RL MRy, ﬁ&?”&dere °
be thastara (:aJ@eNars@nasﬂﬁneptdﬂiecduspﬁlsaphglenmowlmrIn an embodiment all
the éggg )y |He‘§'}§ %gqgé\tgﬂ—hlgh ratio saccharide; in
e;

another Men W a low ratio saccharide; in another MenY a low ratio
saccharide; in another MenC a high ratio 30 saccharide; in another MenC
The aighvreaicoGaarBy isley ilpwnatie(5b1a1togh satichsricebaride. béaseiaeted from a

grouggm pising MepAK %@gﬂ&%"&’é"u‘ gpregpggégg, ¢ VAGENSTde (MenA), N.

rising™MencC/Y /Iow 10, respec ve , vaccines

menmﬁgt%m@omenn/@/wwwlay tsécrﬁWH@HMﬁoﬂ‘dw %t@%@gé@lﬁ/ewrogrouo Y
caps@m \éaeemﬁaséugemm?« M%}Md @Wé\éé?@gfaﬁ)w wgy%a%wé@umaﬁae (MenW),
I‘ specti eneral consli the Invention
R S0 OSSO B (B P AR T SRl fapsular
sacwaqmartuammptﬁeatremecmguajwwumetaaaanohandel—ﬂmapajfareptococcus
grou?aﬁ?f&%@ebamwa%ﬂﬂ&h@m@t%mew YLCAMBISEINRS Qccharide,

he_invention are conju ated to a carrier proteln such as tetanus toxoid

GroynB, RUGAIRSPSRUR %?%Me?ﬁ%“l%rﬁﬁ?ﬂlaﬁﬂﬁaﬁ?%@%%%?ﬁf PHStdyPe S
capsaibs uToleataies Saphytreoanssulesed lﬁypine&fmaalm‘mr typecdideri®i saccharide

fromp%ﬁﬁéglyot RHROnfeni %}%%"ﬂﬁ%“ é@&@%ﬂﬂ%{q dl\ch;Qtarrhal/s LPS, H.

er non-toxic mutants of diphtheria toxin [suc
influgrzas i@ﬁ crhifron emveitheuanadt @P@'B‘P(ﬂo‘@ﬁbﬁ?cﬁi‘@r |des SUCh as from

seroBH38-88443, YOG BA M, 97FC|3|V9{4I5 WRMWZMRMﬂO&an@ERWo%c 19A,
and other t|o crlbed 10 |ch and Youle |n C
19F E%i éEE EranEeF unfgga Prﬁ gSI¥On of the

ngineere xms, aece n or
lnvemﬁgmm@lmﬁqmwm @mwrmsmqug@ttﬂ@yamfmmme genus

of bdBiaiiaNg. Nerisrd, IBképtddORL! SabhpId8 L (A0orWaaHIpRfAY least
one or more residues Lys 516, Lys 526, Phe 530 and/or Lys 534 and

other mutations disclosed in US
In one embodiment, MenA is a high ratio saccharide; in another Men W a low ratio

saccharide; in another MenY a low ratio saccharide; in another MenC a high ratio
saccharide; in another MenC a low ratio saccharide; in another Hib a high ratio
saccharide. Vaccines comprising MenA/C may be high/low ratio, respectively, vaccines
comprising MenC/Y may be high/low ratio, respectively, vaccines comprising
MenA/C/W/Y may be high/high/low/low ratio, respectively, and vaccines comprising
MenA/C/W/Y may be high/low/low/low ratio, respectively.

General considerations in the aspects of the invention
7
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5917017 or US 6455673; or fragment disclosed in US 5843711] (note all
such variants of 15 DT are considered to be the same type of carrier

W P88E1POfE# the purposes of this invention), pneumococcal pn8GAHBRASRH/006268
(Kuo et al (1995) Infect Immun 63; 2706-13), OMPC (meningococcal
outer membrane protein - usually extracted from N. meningifidis

The §%ré%ﬂ%?lﬁ%<§of 'ﬁFOﬁ@ﬁt@d‘ﬁ @H?ﬁ&&ié}etﬂﬁdﬁsrﬁéﬁ’ D8RR daERIELS 4R dror the

heat shock proteins (WO 9 17712, WO 94/03208), pertussis proteins
Hib papeuts/SaegmidehfEIe?) inehaiBRFRAICHHNBNIRIE O ROMPRSHRNS Of the
mvehmm@reeadM@a@édeléL&)amwfmd@uﬁemasammmn@mwtm)hwmms toxoid
+ 7T cell |to es fro va ath [ n gi et
frag aF[‘go&)rEu )fr%pmunoqf]loggilésaggéjsuc rﬂ E‘ln% E?’adool? tT-r are
considle(2d09) hﬁféb?lﬁﬁmmt7264¢8‘8ﬂ3mq5r@@ﬁﬁt6b62fc§ﬂ%mﬁli§@$ﬁ)@° s yavention],
dip h%ﬁ%lol%@%-o () @P{M%I@tﬁk&ﬁé@tﬂtﬁ}ﬁt%f% 5&%3@3& , A éhgglart%%}f uch as
iffici
SRR e R N
197 HaB N PGRM A dP Rivbte @Rﬂép@ﬁmdtlgﬁhl H1emst oAgrihmetatiémsrdgscribed
by W&H\QEM&“@@&%&%Q En&%%t%ﬁQPEH'qfréﬂREh%é’é‘éeﬁbg%r Inc,

Hib) contained therein. In an embodlment 30 where Hib and
199% sleiegamiRy cayating AbEtAAade 4 p%éeﬁtsﬁ.@ﬁ%%%acaﬁwa% 3l other

mutath@nsama;mwerrpww asahe ai IBssuwoubremufauomroeanhea‘smeri& or more

resi ueesn - C%\%\/F% 8?%8 331%rné 8&@? r%tgi%ﬂ@9|ggl'§sed in US

sacc are In ntI conjugated to tetanus

591&@%@&5%&@5@7@ @rair@@m@aq@cma @H&@ﬂ%?ﬁ&hé@l@@&ﬁue@aﬁé@ms of

DT bﬁeT'Eoﬁé:{o%ﬁé@tgoﬁg/W%hB?WéP&OQﬁ/ﬁ%%@&elﬁ E!&eﬁ@qdim@%s of this
the i enic C osition of t inventi rses a

e GO EBEEATRRe A S o Brtel EE1e TR o 706 13)

OMFg’idmnpeommsqngalcwrar mmoammtemgm@ma@ eixtracked fpporela memingitidis

seroan;sgnbod'r@ﬁﬁéﬁfﬁ)wn&vﬂmwpép@m@mm@ 'ryﬁomwaemm&essmck
saccharide co ated to a carrier protein 5 selected from the ?
WeR ££0471177),

Proteighdlih g 11 DT B RHMIEP SRR T RIPEINAAE S H&in808T

cytokinas,npgehikites) posititn tfdioesimrentionoaptiofély etidrprits attifst proteins

comﬁ‘ﬁnﬁnﬁ'ﬁmﬂl@%ﬁﬁ%séﬁglaﬁ'%l @%&:}WWUMS&GO%ﬂrNgFI\MSQ%tIQGHS

enC; MenA and Me A and MenY, Men
(Falugi: ghah @O0A i IBHNAY 338 R13B2A) M arIBie RrRieWeRaraldo et al

(2OOM€|ﬁfbchﬂlﬂﬁuﬂﬂUZM£88ﬂrM@MuM@Cﬁ%ﬁﬂdJMﬁhYprM@ﬁ@sM@ﬂW@M/Om998)

Y or enA enY f
ron JR S Y B85 A 80 O S S QB e or Protin
D (ERR84610 DQM&OQ/@B@M 1:2.5 or between 1:1.25 and 1:2.5(w/w). 15
The immunogenic composition of the invention optionally comprises a Hib

saccha
In an eme Jljment 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 carrier protein as the at least two, three, four or each of the N. meningitidis
saccharides. For example, 2, 3 or 4 of the N. meningitidis saccharides (MenA,C,Y ,W) are
independently conjugated to tetanus toxoid to make 2, 3 or 4 conjugates, and optionally
Hib is also conjugated to TT.
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conjugate having a ratio of Hib to carrier protein of between 1:5 and 5:1;
1:2 and 2:1; 1:1 and 1:4; 1:2 and 1:3.5; or around or exactly 1:2.5 or 1:3
WQRAMYOM34h embodiment, the immunogenic composition of thHBGRFERAe006268

the N. meningitidis 20 saccharide(s) and/or the Hib saccharide is
In aEprindaidichémtheheainenyiogeinic/iaarpusitiofonfingtaniceentidiunciimpakes a N.

menlwgﬁcrﬁs?aecgﬂgﬁ& S8R ?Qy Q%‘?&QRIQ'E‘?B%?ﬁ's%Te&\%H‘ﬂBﬁP[‘r@'&&ﬁlp consisting

A ing for example a feactive amino group and a reactive carboxylic  acid _

of Thr&lp CRM 8T Eagmer §refipd speRsaieitiydncamsunhreingntgles pamunogenic

compbaitlsrker hitsirgférlﬂwmk @ﬁwa%x&?&%rﬁ@mﬁfg&w €14 eavtisprotein
toms. A possible linker is 25 t inkers inclu -propignamido.

sele g G R B ORI R AR e (oS Lt LS G S hacEng Protin .
Microbiol. Immunol. 165; 171-288), haloalkyl halides (US4057685),

The II¥FRSHEGMKaBERALSHRY 377 dnd) FARAREAObJIRKANG dsmpngedN @b least one
aminocaproic acid. US44592863. 30 The saccﬁa ide ¢o es present in '

e R RRE RS (O RAEAR METAy IR MR o R Mgt g MenC:

Menknamd Meninddashmiguikienie Men[ti gakioMenettipilenal @eig denY; Men W and

Men%th\ﬁ%ﬂﬂf‘ E/Tetné %1%%!%%&%&%@&4 ﬂm%ﬁ'&%@%ﬂy rﬂgHWnand MenY;
tetrafluoroborate (CDAP) to form a cyanate ester. The activated .
Men&a daaYitiand dfam sObMEBﬁpMB'tﬁr’ﬁﬁy%aﬁ‘é Mepubepnikaap bauig @ ratio of
Menadhédhiigolgaaietigdtaiiior pedieion Hos axarpplebémein Spaceidc®uldbetween
.~ D€ cystamine or cysteamine to give g thialated polysaccharide which

1'0'%388%?1?(? c%rl;e% (an %ntﬁgggﬁgﬁiazg(t‘ﬁ?g%ther linkage obtained after

reaction with a maleimide- 9 WO 2007/000341 PCT/EP2006/006268
The @ﬁﬁﬁ@?@éé‘ﬁ&iﬁ?rﬂwﬁ%ﬁfi&f%m m%dtﬁingg&w&a‘ﬁw@mw_%;wlﬁ&eeacmande

_carrier protein (for e ple using iodoacetimide or N-succinimidyl, A
con i SRR BTN SR R SRR ThEEyERA BB goligne 2% 1
and made der@DAPSchearising 8 esaglgd Rifhondx& e/ dlamine or ADH and

the amino-derivatised saccharide is conjugated to the carrier protein using

5 using carbodiimide (e.g. EDAC or EDC) chemistry via a carboxyl group

In ap£RBANIBIEN LB MENeaR;GERRS @a‘éfs&ﬁ)é@lvﬁ“ﬂ%tﬂﬁHNSHEﬁ”i”giﬁdis
sacchppide@siamilic B8/ Hiy §8cdbaridenecobjenatss to thearsitieapebidi®via a linker, for

insta]%%/08%48bﬂ‘[]gch\éQa?G/Iﬁ\?(%%' %Qerlﬁﬁﬂpg?b Ifg te%ggﬂgﬁf Us%g?e@m[jﬁlr?&ional or

ydrazides, active esters, norborane, p- 10 nitrobenzoic acid, . _
homgbifyriptisal.damMiRgide” SxRMEe ety s 3MiNghgrare REst AbedHivp/ Carboxylic
acid YP6t37 2 e SEH0BISATIND draVpYP IR FetiveridritakenodirhgibapeThe linker has
formed by reaction of ee hydroxyl group.aof the saccharide with CDI . :
or RSO B o 8T, U, S A ML) AT g Possioe lnker i
ADHCHdineatdigket9sincizds; Sopragpnanode d(Cre8etidiveRwititepnhenyietaylamine
(Ge\{@mb@ %;%@tm? Im&ageaniga&ﬂ}ayumwﬁa.reqlsls,tiomt_ﬂ@@/)gmﬁan?éiﬁlyl halides
erminu 0 a primar roxyl group, opti rotection/deprotection
USRS A DI AR 0N A1 U BAA nyFSR0F gHt e &

amincBpwioatid(G814500%6)ate

The saccharide conjugates present in the immunogenic compositions of the invention may
be prepared by any known coupling technique. The conjugation method may rely on
activation of the saccharide with 1-cyano-4-dimethylamino pyridinium tetrafluoroborate
(CDAP) to form a cyanate ester. The activated saccharide may thus be coupled directly
or via a spacer (linker) group to an amino group on the carrier protein. For example, the
spacer could be cystamine or cysteamine to give a thiolated polysaccharide which could
be coupled to the carrier via a thioether linkage obtained after reaction with a maleimide-
9
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intermediate and coupling the CDI carbamate intermediate with an amino

group on a protein. 20 The conjugates can also be prepared by direct
WOty BHmination methods as described in US 4365170 (RANFREIPEP268

US 4673574 (Anderson). Other methods are described in EP-0-1 61-188,
activiafe?083i&b priatenR fOr £%abiie AsinglGEviB&tbod invohwstyiheedagotiag pbtein (for

nogen ide.(or ) Act ' ivati ithy i
e T
the eyvnate sston(petirnallyerade s CRAR EaMistisiie £9upley, Wb i@apfediamine
or Aﬂgrﬂaﬁ@aﬂﬁi;ﬁﬁd%!ﬁm%é@eéﬁc@?ﬁﬁd@?ﬁybgmﬁh@@ﬁ@ﬁg%)YO%ﬁiéﬁtbtatéd\ using

._hydroxy|.group for e ea ydroxyl group activate a cyanate .

oS 6 R RIS o SR o ey GEIO UL e proei
carriprotefiueitheaniligatty @réndiesctihedhioudhTa pukbished/ apriicatioReV@ 93/15760

UnifBReaieR IRULTOXK HERY R AN S35250854E 48 PO ¥diidged to an amino

group on a linker, for example by using CDAP conjugation. A further
amino group in the linker for example ADH) may be conjugated to a
Otharashiayie aeuhgjoues amsa pratinidies, ekpdnatalby, 38ctisen estmsodiionideane, p-

nitroggﬁggﬁ:t%iléo N 959%#5%%5%@ é%@,”’r%‘%‘lﬁﬁ%;l%‘?e%s%idéd in WO

[
meningitidis’ capsular saccharide(s) (or saccharide in general) is

98/428R L dzRBtNastiRB MAYWNIPHISOY ARID3AY! [HTkeTRBIROERI0 B d8MARNHagction of
a freRef@trdig iRk & easisiriestite thac DR (BrviginstAllaraitvebhtm. 1979, 254;
inker may be cqnjugated o th riey, hef, jugation to the . ,
25T S R 8T e ST 8 Mo, ot i o
protejarkiefosemaeathasaaierinkagaphnig MaanjnyeiNe nedyctienRiXpE(RildmsrEe trminus
to a}’ﬁiﬁ%@Wﬁé’r@%P@%H&g&ﬁ;(?@i@%ﬁfb%&ﬁ&i{@@ﬁﬁﬂ@@%ﬂh& ﬂf@l&ﬂiiﬁ;iir’l%kﬁsjdroxyl
0 aming groyps on saccnarides directly or 10.an INO gfoup on nKer
aroug AR S BNy AN RIS ok dToD Gl Carbamate
intermstiatee and lysimding rifun €O barthianeatetintegradiate limite dato acairisogybup on a

prot&lfPUPS 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
The diaitidn s toapusiBbeupedaranty et riaisadahantiestion inkttisds aad iy scribed
. X Ik ' Vi inimide e . ;
e e e e

EP-QiIp1i88i k98 SrorhbR0ch{dr9@cetylated saccharide or linker with

maleimide chemistry. In one 20 embodiment this group is
A fu?t%t(ie\(artge /hrggdlirf\i\(/ao vvé/isﬂ}r?eisgoia;z)ﬁr?ge rE)%idainc(?)'/anogen bromide (or CDAP) activated
saccharide derivatised with adipic acid dihydrazide (ADH) to the protein carrier by
Carbodiimide condensation (Chu C. et al Infect. Immunity, 1983 245 256), for example
using EDAC.

In an embodiment, a hydroxyl group (optionally an activated hydroxyl group for example a
hydroxyl group activated by a cyanate ester) on a saccharide is linked to an amino or
carboxylic group on a protein either directly or indirectly (through a linker). Where a linker
is present, a hydroxyl group on a saccharide is optionally linked to an amino group on a
linker, for example by using CDAP conjugation. A further amino group in the linker for
example ADH) may be conjugated to a carboxylic acid group on a protein, for example by
using carbodiimide chemistry, for example by using EDAC. In an embodiment, the Hib or
N. meningitidis capsular saccharide(s) (or saccharide in general) is conjugated to the
10
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D) Hydroxyl group (for instance via tyrosine). In one embodiment this
group is activated/modified with bis diazobenzidine. 25 E) Imidazolyl
W@ P8B4 stance via histidine). In one embodiment this groBig 14£P2006/006268
activated/modified with bis diazobenzidine. F) Guanidyl group (for
linkenfisinseona trgiinier)is 30rfhightddiid drecartfer pnsteincAteanatipedpthar)nker may

ve S\ BRETS ARk s olaNing o gra bg uoed for o

H or NH2. A yde groups can be generated after
different treatments known in the art such as: periodate, acid hydrolysis,

In gBYEAINRE REITONIAS. t9ios38f IchaMt 2060 3A laREJEMP 2000082 used for
coup? tco Iln%rapproaches Saccharide-OH + CNBr or CDAP ----- >

ate eS8 NH2-Prot ----> conjugate Saccharide-aldehyde +
NH2-Prot ----> Schiff base + NaCNBH3 ----> conjugate 5

A) et Srio@ihte W12 ERtic &RA\6r —~giataRmusaLs. ﬁ%ﬁ'@a{a‘%ﬂ&m?ent this
+ COOH-Prot + EDAC ----> conj qu(? Indjrect coupli é;wa spacer nkea)hnker

group 3 EkIC 383 ERUPRHEDIFE %"rso?"{?ﬁt}Ypr 9 °eq§f?e‘f

with N&tBediivid2 ehemistochayidéth-ENAR. + COOH-Prot + EDAC ----- >
conjugate Saccharide-OH + CNBr or CRAP ----> cyanate ester +
NH2-----SH ----- > saccharide----SH + SH-Prot (native Protein with an

B) AMings8FoEPsERRdnstagiNi HHBE ndRlifESH SR BPHB N IS goFRHs it tinked to

carbBs@ietréupS PdAP dacdnataieee )directysaccharislecartsoxyiogmagcharide-Mier with
r CDAP ---=>C pa er+N ------- charid H
Carb?drcnn&%?mlge@ro'y(mgd aéatgla%‘) amlno0§1er %r)n?_qg;n%enr? s §r38ep 'Squed to

hydr@&d@fauﬂé@@@tqdme@AFNmCNBNm sa&@a@@ﬁaﬂdécﬂy-qq ftpsuch groups

on aﬁlm "‘tc%a@ﬁaﬁd@é or kel naoiey IRCcsRAHEGRIAb! to BBAR4rides or linkers
2----SH ----- %Icharlde----SH + SH-Prot (native Protein with an

hav"é?ﬁo%éc&'ei}g{gﬁﬁs S5P4fred after modification of amino groups of the 25
protein by SPDP for instance) ----- > saccharide-S-S-Prot

C) SURRAMACE o?QIQIéhEFeE@@WsMH@)"mS%““iﬁb%%%@ﬁf'%'“?%ﬂg’ is linked to a

maleimide-Prot (modification of amino groups) ----> conj 30 .
bromgs Qi SIBE0ARRFYAIEY SRBEHATING (7 TOkeh Wi, EIEKWYS cRespietry. In one

embEdialnt it grovp isomjtigattel Naddifiststeitid i$ BioAubentzidine any suitable
carbodiimide may be used. 12

D) Hydroxyl group (for instance via tyrosine). In one embodiment this group is

activated/modified with bis diazobenzidine.

E) Imidazolyl group (for instance via histidine). In one embodiment this group is

activated/modified with bis diazobenzidine.

F) Guanidyl group (for instance via arginine).

G) Indolyl group (for instance via tryptophan).

On a saccharide, in general the following groups can be used for a coupling: OH, COOH

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

such as: periodate, acid hydrolysis, hydrogen peroxide, etc.

11
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WO 2007/000341 PCT/EP2006/006268 In summary, the types of protein
carrier chemical group that may be generally used for coupling with a
WQMEHUEE are amino groups (for instance on lysine residuesy CEBEH6/006268
groups (for instance on aspartic and glutamic acid residues) and SH
Direor ovpplinappesaiied: (for instance on cysteine residues. 5 In an
embodiment, the Hib saccharide, where present, is conjugated to the
carrier protein using CNBr, or CDAP, or a combination of CDAP and

Sacehatidetitthids ONBRRUGRARCH-as> EYsRete estarcsMbiddlich of- ONBPiMeate
Sac&uhesliipisle,/abanisipyHFsich asSehiff GasOPNAGNBHBb-isscesnjigrired

sing C nd dijmi mistry, optignally EDAC. 10 For
Sac‘ﬁ"@#ﬁ%’l@&é\%? ,\g%%gtﬂotkoﬁkjt%% tlég-é'é%c dawgé"and linker and then
SacchmtidetiMhidet EHeRlibiryolsUERAtH-join tPRidgatethe protein carrier. In an
embodiment, at least one of the N. meningitidis capsular saccharides (or
_saccharide in general) is directly conjugated to a carrier protein; optionally
Indiret GRMPLRA MR SRARRE AP AGA ARARETCESaccharide(s) is directly conjugated
to a carrier protein. For example MenW; MenY; MenC; MenW and MenY;

Sac%gﬁxt%-?ﬁl( 'eb?j% M?@bﬂ&d -an:gér(?étyl S0 4M@H§-§W enG a8 charide---

rec e carrier protein. Optionally the at least one of the N.
NH2 g st ah SHACs arciafRd¥98 8 irectly conjugated by CDAP. For
example MenW; MenY; MenC; MenW and MenY; MenW and MenC,;
eny and Men(s: or , 2Q MenyY and Men( are digectly lipked to the =
SaC(':cﬂaarﬁg?aggtéi?n 'Eﬁ;?rcﬂf)%g %\séée Wéyﬁg?d%iée%ncﬁ'%o J; 9094)§%ﬁ°t§r?tf'°ee_ SH
+ SHrfipditnativealProteine wityiaaicrapsRlarsdefieant €btained viffey anadifisation of
amirl8 gkt Heiiamalysibpratpinétiae \\.andgechaagssade e
carrier protein is between 1:0.5 and 25 1:2 (w/w) and/or the ratio of MenC
saccharide to carrier protein is between 1:0.5 and 1:4 or 1:0.5and 1:1.5
Sac¢hdride @deci@MBnireCdiie se sagghatedestaare NindetyShhked-to $aecharide----SH
+ mAEAEHE PRIQRRINISI AR RERE)RCrRB R aieast one of the N.
meningitidis capsular saccharide(S) (or 30 saccharide in general) is
conjugated to the carrier protein via a linker, for instance a bifunctional
Sactinkéte TB@ORkeHDACtioNHR-hetRikbifuncimuaboidbemakiznetBDAC + COOH-
Prothgy;n&ﬁgég@mple a reactive amine group and a reative carboxylic acid
group, 2 ré€active amine groups or 2 reactive carboxylic acid groups. The
linker has for example between 4 and 20, 4 and 12, 5 and 10 carbon

Sacéignde-Agoesiblebaley ISHEPHSBD 13- WG 200dHaA8841SH + SH-Prot (native

Prot%f? W Pgrcw) Oeb;(/ggs%z %Ssl ef%rel %rrn 88%'{@69&1 télfjt\gre %’A&dli\(lga %ﬁoéf'\g%}ﬁoagl%ups of the
enC is conjligated to a carrier protein

protein by SPDP for instance) ----- > saccharide-S-S-Prot

Saccharide-COOH + EDAC+ NH2----SH -----> saccharide----SH + maleimide-Prot

(modification of amino groups) ----> conjugate

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

conjugate

Note: instead of EDAC above, any suitable carbodiimide may be used.
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(for example tetanus toxoid) via a linker. In an embodiment, at least one
N. meningitidis saccharide is conjugated to a carrier 5 protein via a linker
WQ 3G WIFAP and EDAC. For example, MenA; MenC; or MenRGHEPRIE4HE96268
are conjugated to a protein via a linker (for example those with two
In sthy@faginehegtppgas 6ft frotenisauieh aseAild) gsing GBARaNbeEd2AS ally used for
escrihed a C [S/HSe: jugate.the o
coof R BRRE S MR ARSI s co0n

grouprotisihinespfien AMasratimpngaisipmie adidkesidssiand Srhgerepy §f accessible)

(for PRESH 6l dpseandaepigies of of between 1:0.5 and 1:6; 1:1 and 1:5 or
1:2 and 1:4, for MenA; MenC; or MenA and MenC. A further

consideration in a combination vaccine comprising various saccharides _
In amwenjbgdieént the Hinsaccheiidds whenesuesentadsricaniveatarktedpp earsiemprotein

usiniPENIBICk: L5rasrier DY RABHSAShARIARA PR FESORARR BaNAStry (such as

dampened. With a uniform aé)éJroach to conjugation the carrier will Eresent

EDAG birfia P bRATPSIAEOR A TONET it pe@ ROHIE A RIS e U v & DAC)-
Optidiretipjtiatisrctnlegafed casig E Bxnart earivadigridep sheitititrth eptamisty EDAC.
For %E%‘i%'@%foré}@@rsécﬁgé‘&'% ‘fSﬁ?L{ﬁé"% lartBE RIICIIGH IR BHEnBhbodiimide
to be different to some extent in how they present themselves to the
chemysiife 89t ihicip diNkEE SRR HRIRIFAEISECES of the invention herein

there is also provided an immunogenic composition comprising at least 2
different saccharides cqnjugated se tely to the same _t f carrier .
0 S S e S e B et B b SLeh SEiEices (or
sacoRgside dorgenerielll isodirectn oaniygeiedrivia eaflist otett cortinnallygMaip\yrand/or
Men:hh%rmm@me%@t@g&s{aﬁaaé;ng gilféege;éﬁfa@a) t ?é&ifﬁs(? &%(_#fé:r @faaiagaﬁ% ©xample
e carrier protein vi second (differen of chemicgl gr on,the
Vel o T AMERCr LSRG, 3 B3 oBe  PNBR BT A o Mer.
Menhfresémﬂdmlﬂjerp ltditeinly;ﬁnﬁgd (7] t@ema&i@lyremm@miémsﬂgﬂteaide.m o8t of the
N. AEARINRI KRl e BIRIIAGRIE" IR BaoaR oHFI BARAIIE it bmple

utamic acid residues in one set and certain lysine/arginine residues in
Menfye MepdndetsncMerthanddiemy: héeadhiagdMens Nem¥ 308 JMsns o MenW,
MenthanéaneeC arsl direethelinke dito aheinargeo yodiein st RAP $seh WO 95/08348 and
(o]ala] i yinv jugati S B-a -C .
wo SSHSIT TR AMECSURAL . PRI ARG Sheonrces o

conjygrian do fatannsiexoisk linked to a first type of chemical group (such as
carboxyl) on the carrier protein and MenC linked to a second (such as

optiEIokdn 14 WO 20071000343 ECTIER2006/006268 8 MONGY AACEIEG  ane
enC may be Tinked to a first type of chemical grotp'(such as carboxyl
1:2 (sithencteridhepratieinf dienl savchakide to easigioprateindh ketvernicf. draad 1:4 or

1:0.MeRAGWY «mgi,nes%%rsw mrdeHidedde gty ReOliFRBINIARIKed to the
grouB(such as,cargox l) on the
protein, optionally using CDAP.

In an embodiment, at least one of the N. meningitidis capsular saccharide(s) (or
saccharide in general) 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 amine group and a reative carboxylic acid group, 2 reactive amine
groups or 2 reactive carboxylic acid groups. The linker has for example between 4 and 20,
4 and 12, 5 and 10 carbon atoms. A possible linker is ADH.
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carrier protein and MenWY linked to a second (such as amino), or MenA
may be linked to 5 a first type of chemical group (such as carboxyl) on the
WQAHEPWItein and MenCWY linked to a second (such as anF§dYERZ¢g&06268
embodiment the 2 conjugates may involve the same type of saccharide
In aHré?ﬂdd@nibﬁtSMBﬁAymochrriMeMtdnw difée@né conjugatémhto a carrier protein
(for &k gheml tr| @”}th"ﬁ‘ K} embodiment 2 different saccharides are
ate ere t groups on the protein carrier. By "conjugated
separately to the same type of carrier protein” it is meant that the

In aﬁaﬁﬁ{b@aﬁﬂérﬁtrheaﬁ%&ugw 10 th%ﬁmmm@lﬁ{cﬁﬁiiu@h@bbﬁ}@gﬁeﬂﬁ firsd carrier
second chemic ame molecule rotein. ¢ rrier
oot R (GO AT SIS il Bee A AT AP i enA and
Mengraup gqrwgmeelhquet pfotedteviacartinies (for anmplectese: with two hydrazino
groupSNBIRINGAsliRicPRech AN, BSHE BenanchaReTPRt 058UBRBdeLaBBYe. For

aliguot of the protein carrier is used in respect of con{ atlré%a Eﬁ(}g@d 4t
eXarBlE AR FrishE LonBUHARIR TRE ARSCHARCEA IS Ad AR GPonBRAG S used to
conjggatepthe Ithieeptotaiprotine Catorzlypites eotjopampavaie Brkemdésulisdelh ratio of
saccﬂ?éBB% QrFI%"r‘ é‘ﬁ‘i BFUEBLNB8H 1$:036¥nA'S: eorfﬁslegmq@%»ffwf%ae{ -4, for

rT c epltopes from each other. To predict B-cell epitopes for
MenA; Menér: i dgnmatddisiay be used such as either or both of the
following two methods: 2D-structure prediction and/or antigenic index

A flpr;ﬁdlctlon %D %ructure apredictt)iicr)]n can baecrcq de usin th H?O%EDsaCCharl des
pro%'iraﬁ??ﬁomr avid rJoneg,o rung} 9% Bidinformatic %1 ?5
conj@gatedidal theicams BridkiURIOcks e OXBARE mwpwumssrﬁe too much
carrléf‘tl'ﬁéi“ﬁénqgécp%@%@mmﬁ% qedpsnasiudyf the Bﬁﬂb@ﬁeﬂﬁsw Iﬂﬁ@ Ryhiform
Jameson and Wolf (CABIOS 4:181-186 [1988 Qrpﬁf ?rﬁe duie P it
apPPrRRETHiR GRIMIRLRHE S SRS h RssE AR IR RIS %R cell epitopes
to thenigenie peystele. Aowenigreificangigatai Owéermamrmhdrffewrﬁ chemical groups
withiRARSEGHIYF ﬁ'&l—ﬂﬂ 1%9'@3&@9&%1‘&%%@?5&9%9%?0@5 Fé@rﬁgamers are likely

program. T-helper cell epitopes are peptides bound to HLA class |
to b‘%ﬁ‘df? SERMb oAU F2 AYY Pyt leeTRelYFa s BrLgsigy stem.

T-helper cell epitopes can be based on known techniques, such as the

|
Aok Sbal 1 AP B R RO Bk e KNS pHUOIEEL oh Tmmunogenic
comppsiiqn campIfsiie %‘dﬁaﬁhﬂy’tﬁfﬁf@t@rﬁ%%'éa%ﬁ%ih@a%%@@@émo the same
type Qﬂtuéahéhgfﬁi@ﬂ{ SRS HitlemawResr endiyy) Uae@iaih dhe/\dP more saccharide(s)

OOBéJ1 P%T/EPZOOG/O%(}SZ% cop}ulg tion c,pur 0Sses. The 0 nthe protein

|s/are CIOE][&F epengen%[)r/'?rrop 'engvrlguap cons s?tlng O? caﬁoa&%/f’

arrlelmmﬁgfmpgr mmydmm@p@mmmtmgdlrfﬂdﬁmm@l@rup@tem via a
secoft fRYLAIPYRE FURSRHOLY LBsaERM tReqitBtaimbarigrent the first

chemical group is carboxyl and the second is amino, or vice versa. These
groups are explained in greater
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/arginine
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
14
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5 detail above. In a specific embodiment the immunogenic composition
comprises at least 2 different N. meningitidis capsular saccharides,
WQHEIIEHe or more is/are selected from a first group considHAtTT2NERR6268
and MenC which is/are conjugated to the carrier protein via the first 10
a Méyoy aiachie viehgr onyy tre tirdk g dteinficstriype (6b chrestacalgoaup ¢syth asdarboxyl)
ne 0 ifferent [ is/ar t a dgr
on O e e SR e i i Menacwy
vaccingriMepRfieayideninked da @ Hsbtype sbAheaic lipudn(sHERSIERTPOXY!) On the
carriearpsi@feﬁfgémsmf 3 VNiReY thoal BeR SHESIcPNABHIMR) ,tégwnﬁmwf ihked to
_composition of the invention comprises MenA cgnjugated via the first type
2 15, B LATSIBE (R TR S SR L RS Bl Ao CWY
linkesetcomdagprddtubemscinirelip (for instance amino). In another
embodiment the immunogenic composition comprises MenC conjugated
via 20 the first tﬁpe of chemical group (for instance carbox P, an Men‘f
In ope, SIS the %888#’1&9%&?9’BP%H%YHE\S%l‘B?oWo}VR%én%%Ca 133 lifked to
the aanthetypenloddeareat, thruinoyuifgemic comygaditioncbemistries Meraf alternative
Jugated wi I I (o] eF C oxyl ;
e T 28 o e G Sobe o e proten
carrigheByicapgrsedorapiaisie tatir rme drerre @xiss drats tids meant that the
sacdRAME GRNIECRIGRRSILIR thensprire s adestAraivi MMaNC(i eorjogatest vimdheecond
first type of chemical group (for instance,carboxyl), and MenyY MenW.
cherieal SRHRE\TH S Sop St i e A G Klite e
sacdhesidg olaiediessathenibedirakpiemiahaigunsenr iR fliaualsef protein carrier is

use @RI HEHEE! 16F tBEHaRENSY BefRétPEatRIRafRECANL!IR BIORE BRBIMEBAISSHIAP on a
the carrier bg the first or second Elpe of chemical group. In one

secold nBIFHRENPT: DR oRIAReSITCE (rbSSS JolFPES inPhro8RiRRiAG R, Second

sacdhnarinA capsular saccharide, where present, is at least partially O-

acetylated such that at least 50%, 60%, 70%, 80%, 90%, 95% or 98% of

the repeat units 16 WO 2007/000341 PCT/EP2006/006268 are .
In oma@gﬂs@a%t%|&ré§taéwesssen¢owps-at5@mmﬁﬂ P YLD R IRIe & rier are
presa@hteaststipdbetd) B- posilemTotel lepish Yot 0, cabfer §08teiB0¥hA58) trey are

% of t itsaln [ .
eS0T AR S AR RBLILE HIRGAITRUS. o i oo
epitepag et 30961i20EHOBORBOOIS 708%, REUYEEI GHE 0B Fidheraw, RS the following
two -metHute dINestNide fe PeRdittcH aaadorCaivigeait aindkleamtanedy. teD-structure

e G AR B A 00 g, e
Bioinfbthmatiep &3rounitDeld. | Biglogina Sitiieesas tHrwehVnivemsitnallshgdaaride8 3PH,
UK) WHRREERERRARL. iidisatiprskradfialited on the basis of the method described by
Jameson and Wolf (CABIOS 4:181-186 [1988]). The parameter used in this program are
the antigenic index and the minimal length for an antigenic peptide. An antigenic index of

0.9 for a minimum of 5 consecutive amino acids can be used as the thresholds in the
program. T-helper cell epitopes are peptides bound to HLA class Il molecules and
recognized by T-helper cells. The prediction of useful T-helper cell epitopes can be based
on known techniques, such as the TEPITOPE method describe by Sturniolo at al. (Nature
Biotech. 17: 555-561 [1999]).

The first and second chemical groups present on the protein carrier are optionally different
from each other and are ideally natural chemical groups that may be readily used for
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0-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

WO aHiepE34d-acetylation is for example present at the 0-7 and?6A(EB2006/006268
position of at least 30%. 40%, 50%, 60%, 70%, 80%, 90%, 95% or 98%
conjogaltierrmqaadssafsité’ hify manb@mbtﬂmexbhtdelperldenﬂy deprsuite geatitheoristing of:

e e
Guaamb@eegﬂa@@pairﬁtquéareﬂgsor'W5o§mBﬂ§'r@eat:étgﬂaﬁaﬂ @sf@gahtgfoup is

carbakihand and/es pesdiamipbabledst 2@¥sa3Test0dfo il aré @4plained in greater
detaﬁo%) 90%, 95% or 20 98% of the repeat units. The percentage of

acetylatlon refers to the percentage of the repeat units containing O-
acetylation. This may be measured in the saccharide prior to conjugate

In a 3PEEHAERbCIRERRERNNAAURCRRAI S THABHETIROA %mﬁrlgé@@ﬁ%‘aﬂiQ different N.
immun genlc composﬂ:ﬁgeg such wherein each s?cchar tg% esent

menggliets SaRsHlaT A BTRS, AUEID, RS2 AHS A RE RS e R adet arou
consistifg. ¢h MdoA rardeidyudimieinb dglenetyionjof Medntenthgitidiserapieinm via the first

typeseﬁen%ﬁ’c%ﬂSgﬁﬁm@%eﬂwec%&&ﬁtegﬁmﬁﬁﬁﬂ@aﬁéxp&ps&@i;'eé,w%ﬁwor more

In a further 30 embodiment each N. meningitidis capsular saccharide
diffegesdjsgetbanides isaceeirpiahee ?ét?&%fdl%%& ‘ER”f'i“T%ﬁvaﬁ”% MenY and
Menfrthaicanidatinenfuglaliedstoties treorier threteill.vinehéingidicbadapsellaf chemical

grou?ﬁ Cﬁﬂ%’lﬁ%{‘é dp%gﬁ%(@}%giraq\dq%ra i ated to a carrier protein. In a

rther e ment , MenW and/or MenC, MenY
and/or MenC, or MenW and MenC and MenY are directly conjugated to a

In a GaANer BFALRIGIMBrR fﬁgmﬂhﬁﬁ&jéhm&ﬁtu&ﬁ& feeinveatIntitseapNses MenA

meningitidis, saccharjde con ateg8 is dlrectl 02007/ 00341
con R H oS0 SR e B ISR e G SRR - and MenC
conjegamwméhemm!dyﬁawénhmmn@l/groﬂpémrahamﬁ@mnbr protein is
between 1:0.5 and 1:2 (w/w). In a further embodiment the ratio of MenC

saccharide tg carrier protein is between 1:0.5 and 1:2 (w/w). In %further )
In a%Wb%a%\?ﬁf‘EP?é‘ééPgHE"RHB°8Pm?e‘é°N‘pﬂ?8mHg‘?f?&"gri%f‘p‘s&i‘ﬁf‘ conjugated via
the fiatdipeids(shandcaicgryugatfed tostbeasanaebprg)eiandaMelivkep(jugated via the

secg}ﬁ@ﬁ?& @Hf&%ﬂ% EH @ DRYIRG WRiFBRCtive amino groups (such as

or two reactl carboxyl groups, or a’reactive amino group at one
end and a reactive carboxyl group at the other). The linker can have

In ahﬁﬂé@%ﬁld\éﬂ eREbPRNAtabYBIR @ciufmemembodimsetstm@mmﬂdgated via
the rsqnf tld to SUI g CCQ?r}dﬁg%C 8%5%39)’ aaﬁ(J ﬁérq\ﬂ%nY and MenW

con ate hemistry.’'In a further embodiment

Conlmétédwléﬁm(ﬂ%%mg MQM@QWQHR&OGW@“CG 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).

In any of the above embodiments Hib may also be present also conjugated to the same
type of protein carrier. Hib may be conjugated to the carrier by the first or second type of

chemical group. In one embodiment it is conjugated via a carboxyl group.

In an embodiment, the MenA capsular saccharide, where present, is at least partially O-
acetylated such that at least 50%, 60%, 70%, 80%, 90%, 95% or 98% of the repeat units
16
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carbodiimide chemistry, optionally using EDAC. In a further embodiment
the or each N. meningitidis capsular saccharide is conjugated to the
WRaREY W8 e the carrier protein is conjugated to the linker. INPETUFR?P6/006268
embodiment MenA is conjugated to a carrier protein via a linker (the ratio
are OfddetyhtedcatwtrieEst@oeapizsitmotSranedyldiiph & e exdn lerprdsent at least at
the O'Bbsi mzﬁ QIRGEMBRICIBNE! MOP s C UMDY 1 3R EIhD RIS nits
via a linker (the ratio of MenC saccharide to carrier protein may be
between 1:2 and 1:5 (w/w)). The immunogenic composition of the

In afdt@BtaeptianalMeHT EiSRIaNeaRCNadHR, Saustiaaiidectniigaie R udeatially O-

the average size of each sacchari efore coniuaaton iS.0 akove .q0
acetﬁ'@%&%ﬁk@ﬁ? Taﬁﬁ%gﬁfi}t %i,q“-l%f/()ﬁk @?ﬂﬁﬁ%k%tia(g} nggﬁ’é §5Q5&ﬁi?r§e/ fof (2

— o)Ak Ngatpasipeanjugiali anes oaid tha e dil yatillessblent ierugoap@sitions. O-

icron fil h that a yield of h 0, 70,.80,9 5% is., o
acetyBTds (R SO AL R R MTa S S s S0 40%,
50%p 8a356UEIYEh80mA0MHo §atcar &Bposdtibe repeat imitsntion 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

In an cpbgdimsat WisidrienieragauRbReear dRigHteIfI TieRtid &t Bhisagipartially
O-adbtyiated sushothatah [bash 80Ny ios, BAXha0ek B0ab08e%5 e, F%m,98% of

the Z%ke%?u%%’ @gé-]agég/ﬁatéioﬁl)aq ?éa]sg aorsgvgh[?o@%gg?#;%%a%?n is for

mposition may comprise N. meningitidis capsular sacc
exampietriaeeniet thece-8rantioni e egriinss A at laash 3% dugited RO%. 70%,

80%CaUS! 9BrRiBHDaYhEf Bhe pépeastiaie, two, three or four or each N.
meningitidis saccharide is either a native saccharide or is sized by a

factor up to x1.5, x2, x3, x4, x5, x6, x7, x8, X9 or 35 x10 relative to the
In anveigbedivealydhe dleollaansitfitssicthiardeivehask paeetrlideat Bagipartially O-

acetylAd QA1 St 165U/ HI0L 6o 08 4hS BPORRSR, WY SD4ENIS%, or 98% of

native polysaccharide" refers to a saccharide that has not been = |
the repsRidBlsas acebald BlAhIEaS LIRS RPPIRIS: thaghiapthis present
at theatahdrmte popititysatahdeade 204 3056 N0 Uiditdg, redUcad b, $a% d20g 95% or
98%%@@\.9?35{{@%@ procedures. Su_ch a saccha_ride is sti!l native. Only if

the polysaccharide has 5 been subjected to sizing techniques would the

polysaccharide not be considered native. For the purposes of the
The ipatestitiye sizOchbytadactoretgrdaoctherpe s iy tiehgaepwtidaitiscontaining O-
acet?lu%enc.”l%% %%Ceg%'nmtgﬁgﬁ%éoiﬁ?%%cg%&gﬁ&og T ?gc%}ﬁﬂc?gtg?ﬁ&or after

etain a size more than half the size of the native polysaccharide. X3, x4
conjegatigne to be interpreted in 10 the same way i.e. the saccharide is subject

to a process intended to reduce the size of the polysaccharide but to

In oé%%}gg%%%é%%?etﬁga}ﬂvaermﬁ theIMANEN SICh NG size Qhide0AVS Wherein each
saccharide present,.or each type of N. meningitidis capsular saccharide present, is
conjugated to TT. In a further embodiment each type of N. meningitidis capsular
saccharide is separately conjugated to a separate type of carrier protein. In a further
embodiment each N. meningitidis capsular saccharide conjugate has a saccharide:carrier
ratio of 1:5-5:1 or 1:1-1:4(w/w). In a further embodiment at least one, two or three N.
meningitidis capsular saccharide conjugate(s) is directly conjugated to a carrier protein. In
a further embodiment 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. In a further

embodiment at least one, two or three N. meningitidis saccharide conjugate(s) is directly
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In an aspect of the invention, the immunogenic composition comprises N.
meningitidis 15 capsular saccharides from at least one, two, three or four
WY Hps A, C, W and Y conjugated to a carrier protein, RGAEFBA{04{006268
least one, two, three or four or each N. meningitidis saccharide is native
conjpgdteddon iR |cremistpe dnoé thetheresmondimenintineimetie it Men W and/or Y

saccHIMRO RN R RPSLEST @l b@?\%@kﬂg Higig 4 @E%WM)SW%M% érrﬂ%&hent the

east one, two, three or four of serogroupsA W andY conjug ate

ratiof MPTHroRRRENANLRCIR SRTERSPERIBINISDRNEE DB BRGACA fW/W). in’a further
embmﬁmagﬂtldts |sascharidetigosizedtinga ?&Ctﬁfelnmyﬁm& xaipsdiaeS sabehatiddls) are

conju a?eci( Jfg tr-%1 %Am%gl;groggnlcgg rqP?(%II 8{ mS%rB’e'B Hc?BH%pQUXh as having

mprlse conjuga menlng S serogroup C capsula

two m@h@r@@m@ﬁm’p&@ygm ADEBRUTE Jeectivgi darpmhBlP YR ogfsufpactive
amlﬁU YE:@%H@@@F%@@;%&M%W&WQ @d@\éﬁﬁw?%ﬂfrﬁa‘l?ﬁ@aﬁﬂ@r can have
en roup C and Y capsujar sacc serogrou
W3R A e B ARS8 ML SRR 1 SR50 Ny Meningitidis
capscﬂaclsaudwudﬂ(sr)n@ﬂ%)ugemgma RAirkad afe:a:psmgamicmamiér(mnmh) CDAP
cherﬁ?srtﬂgrwg 'ﬁjﬂﬂ@@ﬁﬁ@&ﬂ%ﬁ?%@ﬁ%ﬁ%ﬁﬁ@%@%@@@rR)ththﬂR'Qr using

Y capsular saccharides (Men WY seéqq;roupA C capsular

CabeéBmﬂ%ﬁu&BetﬂﬂéHﬁcﬂRi)O%@%@%% B08GA ¥ Eaﬂ)ﬁnmm&e or each N.
men(bﬂﬁtm?ﬁéé)psewtogﬁoumaﬁdW&&Ema;ndaYedapStHerlmecItmfmheSt(MeiaAdMYprotem is

5 .
conBEA WTA A prEaREr e LA o arr proten
via aH@b@nﬁhﬁ)ram Iridentvsaghaside fouparder aIQtaiRtBAL by Ws@en T2 and 1:5
(W/WBRTQETraYRRHEr EmBbaiReb meﬁtaacdbﬁiuga@artei&d&ﬁmcmafm wdarenker (the

dh 9 WQ 2007/000341.P T/EPZO 00
ratio ) Mt SR, 8 SAST AP 1AL DR R ane L S WK N

meningitidis saccharide is between 50KDa and 1500kDa, 50kDa and

The 5%%?&1@%%@!9&K9ﬁ tﬂlQlW@rﬁ‘iﬂﬂ 1&% 8Ndne or more
500kDa kDa and 300kDa as determln I
sacHRIRARHEAIS MR B RE RIS e e adfﬁgéea?a?omugaﬂon s

abowee B, STEKEH) Kk DBk 1 00RKR:, 109@80@k@a155m<ma @@ HDkiddiorent the

conjug &ﬁé@fﬂmﬁ%ﬁgkgﬂ&)(d %’aﬁﬂ}ﬁlt@éﬁe%ﬂﬁ%@@ 'i]ﬂf‘cMﬁ After such that

resent, has a molecular weight of 100- 200kDa,
a w%@qmaha@éﬂl K BP0 P01a0R%54 19 8biaineR HAsS MM eRpRARgA With the

pre fitiatibS sdmpie.embodiment the MenY saccharide, where present, has a
molecular weight of 60- 190kDa, 70-180kDa, 80-1701<Da, 90-160kDa,
100-150kDa or 110-140kDa, 50-10003, 15 100-140kDa, 140-170kDaor

In pagigulankbe yWALISNitcameAsHiTIneében¥RBHOY secprsRie Nvifeeaingitidis

capdUigseabdiaide §RiE Rl BHORB:; 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.

The immunogenic composition may comprise 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
either a native saccharide or is sized by a factor up to x1.5, x2, x3, x4, x5, x6, x7, x8, x9 or

x10 relative to the weight average molecular weight of the native polysaccharide.
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190kDa, 70-180kDa, 80-170kDa, 90-160kDa, 100-150kDa, 110-140kDa,
50-100kDa or 120-140kDa by MALLS. 20 The molecular weight or
WQuEBY#hblecular weight of a saccharide herein refers to the? CT/EP2006/006268
weight-average molecular weight (Mw) of the saccharide measured prior
For thecpijpgedionf tiedinsentasunestiby pbiyshSchabiddiadibhd kS aesatatquigiésthat has

[l kno h t | d
o Y A RS s RIS A0 of v

sacqiEsie 600 POl @ SHBIREVaaN ORI MEi08igbHY e TeAUSEHe fis&iFf during normal
punwmﬁ%edmesthsmaf@m%rw@ t§|$ﬁ¢(ﬂ1#ﬁwa©hly‘5ﬁ(mbaﬂil§i?§aaﬁhande has

C in catterln or |ns an tt Dawn DSP
bee) SRR T A DI GRS G e A o Qg ogged native,
refractometer (for instance Wyatt Otllab DSP equipped with a P100 cell

For st EUek #leARRH N " areamBhorimest tRadkanauaaditiat the saccharide

saccharides are native fonI ysaccharides or native polysaccharldes which

s sybigel B RLRERPRSSIAeRHRA U RENIR NS F eI RASSH255 81 retain a size
mor@ ERaHR0BHE RBZE /6fRRO 0RDR6R63dacahasidd oinehetthate. tmbeingfitigieted in

the @ﬁgh %Fé:‘ %8 é&%ﬂé})ﬁ%%%ﬂ&'&f}}@&%sf %%9'?8%@(;] e the S|ze of the

mlcro Isation or sonication. Microfluidisation an sonication have t
polysRiFINAR Rt dedriais fySiRe ﬁﬁ@dhﬁﬁb%?‘ﬁér ﬁ%ﬁb%&ﬁ&éﬁ&e@f the native
polySadtiRiaiil/ to provide a filterable conjugate. Sizing is by a factor of no

more than x20, x10, x8, x6, x5, 5 x4, x3 or X2. In an embodiment, the

immunogenic composition comprises N. meningitidis conjugates that are
In amasieetbef dhmiktvestonnadbiedpalysageniarieiBrasdionceempdeestiMt Arningitidis

capsweﬁ%byc@aﬁaggrf&mgtmaw W8, s vpioRieon36£AEAES NOB, W and Y
MenC, and/or MenA are 10 native, For xample saccharides froE?w MenY

conigatrg e AVFAUFS DRI, VAR oPhEEARORN a2 B0 2kd OB, seach .
menagit@osa@hbode anatiles adyaamhm)glenlc composition contains a

conjugate made from MenY and/or MenW and/or MenC and/or MenA

which is sized by a factor of no more then x10 and/or is microfluidised.

In aﬁd’ﬁ@ﬁﬁhﬁflét‘%ﬁ”Yﬁﬂﬁ%o%i@%ﬁ%ﬂ%ﬁ%ﬂ?&iﬁ@’h%ﬁﬁf&&% Mdgeningitidis
capduen swichandes Arandioiddstinénd Staadibrel endanst/ seMdgroipE ey, C, W and Y

conj I%Qt@@'?d %nnﬁ% r&%‘?&\? “\9!?&‘?8%‘%”|88£?p6}?eest®o"9ﬂ}8836‘? BA%r each N,

m native r exam an Immunogenic composition comprises
menigibdjs gasshasde 'ﬁéﬂﬁ%’a@wé faeiecunra Kﬁeﬁ;& whih |§%uzédx§y>s¥ 1%169

of no more then x10 and/or is microfluidised. For example, an

The '.mm“r‘oﬁe“'c Sm %?t'%%@ & “.%%S i Co%q%% A5 B8R ates of : .
QR KT/ IS size TR0 RO {H% 1ug
meningitidis serogroup C capsular saccharude (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
saccharide (MenACW), serogroup A, C and Y capsular saccharides (MenACY);
serogroup A, W135 and Y capsular saccharides (MenAWY), serogroup C, W135 and Y
capsular saccharides (MenCWY); or serogroup A, C, W135 and Y capsular saccharides
(MenACWY). This is the definition of “one , two, three or four”, or “at least one of’ of

serogroups A, C, W and Y, or of each N. meningitidis saccharide where mentioned herein.
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20 x10 and/or is microfluidised. In an embodiment, the polydispersity of
the saccharide is 1-1.5, 1-1.3, 1-1.2, 1-1.1 or 1- 1.05 and after conjugation
WY 8 protein, the polydispersity of the conjugate is 1.0-ECH/EP#9606268
1.0-1.5,1.0-1.2, 1.5-2.5, 1.7-2.2 or 1.5-2.0. All polydispersity
In ameasbtineis feasvdrpaddAsicS. SastHeasiesrmee tymiottaibe sifea gy teach N.

meangltl%ls s§c§ra419e]1§ Jo%t\}@erjr%é‘ké’g Bﬂbeﬁéﬁ?ﬁfbéh%él&faoéﬁhesoOkDa 50 kDa

saccharide isolated from bacteria. 30 In one embodiment each
and rﬁ@ﬂlﬁﬂ:ﬂﬂﬂlé QkRAARR PARKERA ?\%1@%8%%@@&1@@%@ b%pnga as
detelagitgdbymmars. 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

In agjgatbpgimeniofinedMandrsascharidenahenshergisaeht asch RolaewRgivRignt of S50-
50098 SYE1 BBRDRAIED ISTRKREE Pysadertss, 0509 SpE@ie 20BDRBE- &R 80-80kDa by
further embodiment the N. meningitidis conjugates are made from a
Xture of native polysaccharides and saccharides that are sized by a
factor of no more 21 WO 2007/000341 PCT/EP2006/006268 than x10. In
In aﬁé%ﬁb%’rﬁ@?#%@‘ﬂ@h@%m#@é %ﬁﬁ&?@ﬂ%‘%é%”ﬁé@@%&é@lﬁaﬁ%@q of 100-

a factor of no more than x10. In a further embodiment capsula
200 R P Q9K IR HOL R BApLA - Aﬁe“@aarésﬂa%ﬂ}%kB@l%&@&g?@&aa%mus

saccharides from serogroups W135 and Y are sized by a factor of no

In al! 85‘?0‘&%‘?1&% Q ﬁléHthe %@&%&?@@égﬁgﬁﬁ%&&égﬂgp\%lght of 60-

meningitidis ca ular sacc arl e a and

190@?@%@ éﬁ@kﬂmkﬁ% TRPRIr PR BB BNk Rarsud§ettkDa, 50-100kDa,

100-930KI$ H140-6G0KDES 66 B eedkD@ps WS E:Ccharide having an average
size of above 50kDa, 75kDa, 100kDa or an average size of between

50-100kDa or 55-90KDa or 60-80kDa. In a further embodiment the
In amembodipeent terdesiliosacohapidee whavtep@ssnbshs aaoolesmtibis weighy of 60-

190!&%3")@%@%5'39 P eR9NE SOHBRORKRD- 150D A BEYRESh, 50-100kDa or
100-200kDa, 100-150kDa, 80-120kDa , 90-110kDa, 150-200kDa,

120-138kDRROMALES 220KDa, 160-200kDa or 190-200kDa. In a further
embodiment the immunogenic composition comprises a MenY capsular

The %ﬁ“&fé'&ﬁfé‘?%&?g 4 ad?/é’r\é%@%?ééﬁlé’:f @‘8% épg%cZﬁch?e hORP3Rrs to the

between 60- T90kDa or 70-180kDa or 80-170kDa or 90-160kDa or
weighhgveseae melegdigrweighh (woef 18e) aaraharide MersiEee Plyaimenpiugation

and 19ensBBWE BENTACOBIPOSItion comprises a MenW capsular saccharide
having an average size of above 50kDa, 75kDa, 100kDa or between
60-190kDa or 70-180kDa or 80-170kDa or 90-160kDa or 100-150kDa,

The MA-L8CRERDIQE® is1welkbacwn InGheekPadae typisatinearirsbalt as described in

exarfERRROFHOMAL LIS ARYHBIHOSE MRYIAGHYBESS! 8ddeliliuesZ AR ERPEA(TSKGB000
ana SBGSAY 5 6B PBMLRIe 98 PRTSL AT OHEI T BRARS L ULBAE e 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).

In an embodiment the N. meningitidis saccharides are native polysaccharides or native

polysaccharides which have reduced in size during a normal extraction process.

20



10

15

20

25

30

35

protein selected from the group consisting of TT, DT, CRM197, fragment
C of TT and protein D, for instance IT. The Hib saccharide may be

WQaH)ii§eteéH to the same carrier protein as for at least one, twBCTHFRR08¢/81p268
of the N. meningitidis capsular saccharide 25 conjugates, for instance IT.

In afl Eﬁb@@ﬁdﬂ%@ﬂaﬁﬁbﬂl@ﬂﬁﬁbﬁﬁbﬁlﬁm&mﬂm $yaekarideical cleavage for
. CO atem fween 1.5 a fw r instance petwee

sl s A B o SOy M SNSRO  FEa pove e
advanmgbeowﬁgmdgotmesmrtérmtalfgeﬁar@wmmo@yéécéb@v@?sméﬂmently to
provw%r feabre REHRRIRBaLHIE vy LRIYE ATRBAEFEURSN SUD) RF0AKE X6, x5,

or two _reactive carboxylic acid groups, or a reactive 30 amino group at
X4, X3 &Ad and a reactive carboxylic acid group at the other end). It may
have between 4 and 12 carbon atoms. Hib saccharide may be conjugated

In atPhB SRR, RFRIGHNAGAI .@%&9&%&%@&&%%& he. GREiRigIaISEonjugates
may be con gated to the Hib saccharld the linker usin etho

tht BE R OGBS VST TR ARIATES e sized by

a faokingftme cadoexibohe2dic BbgrexamptethsacanaddesT frerdddend® thedadsr HllenA are

natl\ﬁa""clg@ra% BIUGUE AL D8 BRIRSY Lh B Manvy 241 iR &by aE38r of no
of saccharide. 22 WO 2007/000341 PCT/EP2006/006268 In a further

more 88 dRABNK hefnKSurBgXhic Ah i shrs S RIS nFR ATERUESSfIHe £egPosition
conthitis aamhag'ﬁie perjgdain anchat deasirtvierVV medisrgiieiCsaatioatitenA which is

size OB S BRI I R o ORISR P SE LR A IR B Ee e, an

dos € mean saccharl 5 at least tWO menlngltl

'mmyaégﬁammﬁﬁtﬁlétéfxpl-\lﬁéﬁﬁa@n@?l%%[ﬂ%f(@ﬁté‘%wﬁré@?ﬂ |ﬁ"é’/0f MenC
and/\VVRIcRRECARIIEe mtha&tBQa?vﬁ&i@I”'aéidQﬁﬁﬁﬁd@%ﬁ&ﬁb&ﬁﬂ&lﬁéﬂﬁ%&ﬁnpnses a

two N. me{r |d| aédr{e es For exa dole the dose .of
ConHgBIE SPRsE1 IR SRR Sl SO RO GRS apmerises
a com%altwveadeafnonmenafem Men@m ddeoRawtichl issiaedheyad [Eagteonob no more
then Qﬁt@%hm’om?wgﬁu%%@W@Q%F@%Qﬁrﬂ@%@@d’@%ﬂﬂ%%dﬁ comprises a

determined by adding the doses of all the further saccharides an
Conlﬁﬂﬂﬁﬁr‘l'@a(ﬂ?tﬂgrﬂmtﬁ’@r MerfrRar MeRXaMBISE. B S VaadRSIAIEY Apoagre then
x10 thelkadshdoddsidigtan the immunogenic composition apart from Hib and
can include N. meningitidis capsular saccharides. The "dose" is in the
amount of immunogenic composition or 15 vaccine that is administered to

In am émbedimantitheauairdidperiitynef Huysanebarigedsghate. (RS, chpslilart.1 or 1-

1.05PChyRPSERAESIGUREHAAGD A RAME BFUIERZ 8% YR APt e asa confuidee is 1.0-
derived therefrom. 20 "At least two further l?;%t%lal saccaande

2.5, ditrGatb O 110! 1 tekeh X the kA fivo Sttt BefeleRRlY d5BERSINfmeasurements
are lopMagates in addition to a Hib conjugate. The two further bacterial
conjugates may include N. meningitidis capular saccharide conjugates.

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 microfiuidization. In a
further embodiment each N. meningitidis capsular saccharide is sized by a factor of no
more than x10. In a further embodiment the N. meningitidis conjugates are made from a
mixture of native polysaccharides and saccharides that are sized by a factor of no more
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The immunogenic compositions of the invention may comprise further
saccharide 25 conjugates derived from one or more of Neisseria

WOREATHYRRYS, Streptococcus pneumoniae, Group A Streptocdtel/EFRHf (86268
Streptococci, S. typhi, Staphylococcus aureus or Staphylococcus

thanepide midisctherendbobincemicthe tapsotansaogearide opasitagrogpisisezed by a
fact&ra?u Sﬂg?@a{ﬁ%ﬁs %quﬁi fé%ﬁﬂ&%%&%ﬁ?@%%ﬂ? RafehdifR from

of Neisseria meningitidis. A further embodiment comprises

serogspRiaf ﬁ&ﬁa?r@e@a@wmvéa%ﬂﬁ@?e@fzemf@mm@%rogﬁélps W135

and INgl¢epeaasphdapmitar seesb@r iananigens fuithepboitaltimetectrtaliorage size
serotypes 1

4,5 6A, 613 7F 9N 9V1 12F
of elaﬁl_n 86’ ef@g'ﬁféﬁ:c%u%rﬁa%? and'f%Bll}e{W ptlona?I Ji:ﬁom se?gjt6 ol Or S0kDa
and 200kDas i aHugher ambedimest mmmwmrme@r@mémm@mpr lseS a MenA
cap%%m%é?%ﬁéh@eTYHEV|ﬁ Tég?%}@:%é@@i&%ﬂ'@?&%?@mﬂﬁe&g{@a 100kDa or an
aphylococcus aureus ere en rises
e RSN PRPI AP e S AP RO AT S AR AR 3 Nt FrEbggiment
the iartheogantiodompositiomposesiske ¥ i Maotheamairosa&hgnde. avingrar average
size ! %%@%K@QO%EQU@B%OQ%Q%@? 1662006HBE N 6QTHVIERS 551?1 20kDa ,
Type la pe Il, Type Il or Type V capsular saccharides of
90- k8 & SHERUTu 42 FARNRP AR R DR P OG0 RR0KDa. In 2
furtrercadrabogimehGringd Avstamsgeniccusompbsitialy itothersaasmprismenat capsular
saccﬁanéé’”ﬁav.rﬁ’mé%'%V%P?dg;“s%gg thBF %’B%l% BHAS PRER Of BbRAY ‘E? tgem%n 60-

mmunogenic’composi € Inventuon may also com rse a

190kDerey K&éém@gcﬁnﬁ&ammﬁq@r&ﬂmmem 199- 1&%%héﬂamea or 120-
140KkBH PRTIUSHHHBIVLHBEGIRRAY Bk apaiiulasJritISmpoativACEdMtprises a MenW

t t 1 FHA d ionall
cap {38 SRS RIS 2 SO SR TOR ay OonL (R QA or betweer
60- \2fiEIncondAinSOkBpaitiS0B! ok Mastarate i60kEa amPAsE BldPaifi40s180kDa, 150-

170884379 18Migsipl1epBl, optionally adsorbed onto aluminium phosphate).
In one embodiment the immunogenic composition of the invention

comprises a DTPwHepBHibMenAC vaccine where the MenAC
Thedonmuoogehis esntesidiitre dftaecinveiriion amagrobogdnverd, ihénfluenzae b capsular

sacz.# g‘iﬂﬁ}m |[[2§s ASHq8 of Ulr‘?ri@?’%%‘@fhfuﬁngrrﬁgwBQSE&%M'QS% carrier

serogroup B. The antigen is optionally a capsular
protgw@é@emnfa@w?ﬁ mr%erﬁﬂgwﬂ@%@foyg 7B GAMIBY ofragsnggy C of TT and
prot§m|y§a€cﬁhm@€ém©§ PligrsacHimgdectaride chibgned eohjudztdd tmyheesame carrier

oo S LBl AT o seconrice
onjaggmef@nnrgraﬂmgﬁ W@UH@%OH\N@O@I&Q&WW on/the1dineppsular
sacciY5PidiCetidhti 8 &b SAREHMUS QERINE CAMMRDSIIO M HIR IBYRVEEM 1:1 and
1:4,1 %ya%g %“g%ra acriggr?do‘r g?w'?w) The Hib capsular saccharide may be conjugated to
the carrier protein via a linker (see above). The linker may be 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, optionally
EDAC chemistry (thus using the carboxyl chemical group on the carrier). The dose of the
Hib saccharide conjugate may be between 0.1 and 9ug, 1 and 5ug or 2 and 3ug of
saccharide.
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saccharide conjugate between 2 and 20g, 3 and 10g or 4 and 7g of
saccharide. 25 In an embodiment, the immunogenic composition of the
WoRISH{IB¥tbntains each N. meningitidis capsular saccharide B HER7864106268
between 0.1-20g; 1-10g; 2-10g, 2.5-5g, around or exactly 5g; or around
or exactly 2.5g. 30 In an embodiment, the immunogenic composition of
j [ ins: ' rj jugat : :

I & e P RS RE (BB S focs a v
sacehisicey CoMUIRE AN PR aThBYRliMe RaRBIHd sRerOIEdR SRIHESRIBH Wherein the
Hib EoRji)Ret®privepxmnanlisver RiaioRdhicetibseanahand eneanjsgedharide dose of the

saccharide dose between 0.1 and 9g; .1 and 59 er 2 and 3g qr arqund or .
at IegRL 31 2 AR5 PR G INE Van et Figoate is
preskntriteailoyidtzapoipsidecteastddan tegaechatidesieshafigechidhss at least two N.
merRiHiGER£canstidd%oR g dOF RSN 1L AL BIRAFAINSALEARWYy be at

Sq. O"Arouond" or "a%goximgtetlg"oare defined as within 10% more or less
leashfl{ha. f0ch flife 175 875 FPGsLdt e TRvRMIE R dhRBIRATLRE, lowest
sacdhariderdosmgtthie ablensd$itio fuchtreMnvenimgititiagammhtidecepjogatesie

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 mean .
The JpeERGRRE ddtetraingd | LyseddBarnge drses o ealbthsr weher saccharides and

dividing g saReidenes Riagasd g & e hadodearidee afdhke i saccharides

withf%a charicgguir?ofoern(?xacrg%eolgl ltgv eena2 o/roatqu] |Ooé)r‘1§ Ogé(\)ha?ndc U6(9é% 49?7/3nin jtidis
an %0'5/% or ar%ungl or e>?acty go%o tﬁe mean saccharide dose gf’at g

capdulast seechandss. fdineordasen df tife e nferaugitidis samengageic composition or

vacRiHgae adAmisteR @rBRPAIREAL 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%,
A HD9%sa2Maroiel (86 thetheolprinestys agitbspluded dBERBY tapgukaspalysaccharide of

HaeSpRiIiS A RIH358 QEU‘S N-éﬂ%ﬁ]él%ﬁ%%ﬁ@ﬁ%%@%%?ﬁ?- The

saccharide dose of the Hib saccharide is for example between 20% and
60%, 30% and 60%, 40% 20 and 60% or around or exactly 50% of the
“At llkayesisdoaharidecteoss ehtichaideasinjugatdlTée tdave takeacto ofidae Nvo further

bact %mi&% Héﬁl 8% ! &8 'U%Jacﬁﬁénl g ﬁml%%ﬂlug%?&o{'%etwg antj,q bacterial
'gge sacc arlge §é@é’ ea_ciﬁ_q the at?ﬁ—:'ast two, thrée, four or eacl}l1 o?{he
conjygatesimayitRr4 dad¥nacaded|s sarsassssebaddg eevidaatesor 25
approximately the same. Examples of immunogenic compositions of the
The INYERION arc. compasitions cansisting o ot ComayiSIng L. CONHORte, 800 ice
J5ifiy ccﬁ'njugate LRPRIERE conjugate, op |onaWy %t LS Rae dose
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
5, Type 8 or 336 capsular saccharides of Staphylococcus aureus. A further embodiment
comprises the Type [, Type Il or Type lll capsular saccharides of Staphylococcus
epidermidis. A further embodiment comprises the Vi saccharide from S. typhi. A further
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30 ratios of 1:2:2, 1:2:1, 1:4:2, 1:6:3, 1:3:3, 1:4:4, 1:5:5, 1:6:6 (w/w).
Optionally, the saccharide dose of MenA is greater than the saccharide
WQgKE/B¥NENC. Hib conjugate and MenC conjugate and MenYeHHEf4e006268
optionally at saccharide dose ratios of 1:2:2, 1:2:1, 1:4:2, 1:4:1, 1:8;4,
embbdiment 3c8n‘ib#isés 111965 T 614w/ WypeO ptjongbly, IEh&@ waediiaddeTgdpselbfcapsular

saccman%ls AeRLE %QSRWC éd%\dfaﬂ%ggnal Ngimart RorRpigate8Nhosular

conj uga 5 and onjugate, opt at saccharl e dose
sacehatdesfol-Grpup:A: streptegogeys; optipnally thr@gmprzﬁwslats!@%.e@ M protein

and (W& opiRSINIG Muthes agdirsida rsieiwf MenC is greater than the
saccharide dose of MenW. 25 WO 2007/000341 PCT/EP2006/006268

Hib conjugate and MenA conjugate and MenW conjugate, optionally at
Thesiawphaddenitosempaisitiasis1cf: thel invention anaysalsd .gamprise3a 123:8a or DTPw

vacdri® 4rdr Srtanbeb SHEVQoRHRRAIDYT, the Sarahafisls dpsaeldVEdPdertussis (Pw)

greater than the saccharide dose of MenW. Hib conjugate and MenA

VAR B Al RIS AP E) SBRGREIPATeASiih IRIURERSS PEfiUsRH toxoid
FHAL: Dértdctin], ahd; 2optidnb)i : 8ghldti6@)ins 323 ahdl:8). 1Sudh Icbrbb{ndtigns may also

comgré?éé) %‘3}’%’ '@ %ﬁéﬁﬂqrﬁ%gﬂ@éﬁ %tb%%eﬁ%y“ ’\?ﬁsﬁaﬁgiﬂé{ l%eB surface

conjugate and conjugate and MenY conjugate

antiggitifiemnBlacptiepabiiadsesed miesa&m"wnp phate). nppe f*ztzpd'ment the
mmi;rﬂ;éeﬂwléorﬂp%&hdnlo? thebidvénion tatpriseS:a, D1 KEHBRHOMEARE!Waccine
h %\aﬁ: ge dosoe 8f enY és % ﬁat than the saccharide 10 dose of
W em Rné C(RWeDn entv &R at *ccharide dose ratios of
11110r12110r2111 or2:2:1:1or 1:3:1:1 or 1:4:1:1 (w/w). A

In afHERRIcARAEAE qﬁ&hﬁﬁmﬁa@%.@&mms&%%a%m%mmmnses an
composition of 15 the invention and a harmaceutically, acc%&[ﬂble

a”t'%‘?{blﬁfgm - afMERipHlitite FEQR MM FhodBRic TUIgFRdsifoRkiiapally a capsular
polysagehtddd sfilaufiféve dnatiogitatisusteogroup eBrvddenBii ar.Gaasized. (hahrdatéharide or

olig¥A i3k ABHOSHOHBKEF UM P Wi %9?7 (')thEi’le’ﬁe]HB%%”{S CPTRASH r‘?rer The

vaccines of the invention are optionally Iy d’in the presence o

antigeApfisiPRfiapaht fo?@xaﬁﬁ?ﬂeraeﬁam%uwgées@e?eééaapﬂefms@ meningitils

serogholpralls deednbad MOES3C1092) WOLDNID3IBACHIE@ 04/t Iantno4/14418 and
WO%(an{aman amount of an adjuvant sufficient to enhance the immune

response to the immunogen. Suitable 25 adjuvants include, but are not

limited to, aluminium salts (aluminium phosphate or aluminium

In g@r)(é’frélxi.ﬂ@)|ﬁ%@&miM9§M&EQW%ﬁﬁbﬁQﬁﬁﬁm% dose of each
saccierlvatlves., mycobacteriym cell wall repa tions, mon thorgll hﬁﬂeA

3 SR LR R0 LA HSHC BIEL A B S

cholera toxin B subunit, polyphosphazene and derivatives, and

In a'r‘i”Q}HBé?é"i'ﬁ@Hlatiﬂg GORIRESHIESES Q-j}é'éént?b}?%f‘str‘igoﬁﬁzé’rﬁﬁ;?{ IRefihs3Qach N.
Takahashi et al. (1990) Nattre 344:873
meningitidis capsular saccharide at a dose of between 0.1-20ug; 1-10ug; 2-10ug, 2.5-5ug,

around or exactly Sug; or around or exactly 2.5ug.

In an embodiment, the immunogenic composition of the invention for example contains
the Hib saccharide conjugate at a saccharide dose between 0.1 and 9ug; 1 and 5ug or 2
and 3ug or around or exactly 2.5ug. In a further embodiment the immunogenic
composition of the invention for example contains the Hib saccharide conjugate at a

saccharide dose between 0.1 and 9ug; 1 and 5ug or 2 and 3ug or around or exactly 2.5ug
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For the N. meningitidis or HibMen combinations discussed above, it may
be advantageous not to use any aluminium salt adjuvant or any adjuvant
WQRUT/®E3AL \with all immunogenic compositions or vaccines, ffel/EP2006/006268
immunologically effective amounts of the immunogens must be
and d@ermblﬂetdeeerihmﬂygEidBIopslysélﬂ:mnitﬁdemgixgmwetm saccharide dose of

betv‘ilcr%%/ﬂa %?%%Z&%%%P%ggfd%é bi? attac ed to%y@”(ar

adjuvant or carrier proteln or other carrier, route of administrations and the

“AroﬁHH"Qﬁ“Q{)HFUSﬂHﬁ%W@ slesaemetP RaHMinEIE iRereT o aEivEtREQNFAgure for

h §resen |n var concentrations in the pharmaceutical 5 composition
the RYrPRRRME' J1§HR ?f‘ ion. Typically, the minimum concentration of the
substance is an amount necessary to achieve its intended use, while the

In JnaéWm@{lcetﬂgamHﬂE JyRMEBHERSfBAYBE thal Will LAIRAN Ly contain a

solution or homogeneously sus&ende within the initial mixture. For .
sacqhgfgwceoaee%mﬁn*dm SRTSDRTST SeRLISHIBUNRICAGENTAS DERBRIGIESRdNan 90%,
80%NVIEH Willpr®oes 80sis)cle % e3anus Bisally aifestbfatdosagm Saucharide dose of at

|easf %‘aﬁS“bs%ﬂrceS thaecﬂq”&fgfﬁé;r?g”?ﬁé‘ﬁf Q’z?‘&:és 20 3Rl CORIUAIES. The

IVI y upon reconstltu the maximum concentration

saceharideideae whitte dlihGeeandels Lrspxaaria bahrRmedaandifder. 130% and
O‘VJhi?OD/@S@\Qf@é%|6r@§6ﬂ&6ﬂ%xﬂ&y&%ﬁ%’8f iﬁ;\éh%@ﬁas?lw@rﬁ@mul 1 ggat least
application. Gen it ected that each dose will comprise g
two. RO R AR, B M 6 € Seseg B LS EF Roses 15 of
bacterial saccharides are 10-20g, 5-10g, 2.5-5g or 1-2.5g of saccharide in
In am@nﬁ%@iw HOGHAGRBYE RIC RBRABINIAT SR FReAtEH eBHRAIM3YsBEcharide

used to %rotect or treat a mammal (for example a human patie

dose, ¢ dbprHiR ﬁ?ﬁﬁ@ﬂ%0891HQ@%%P%J&M%MM%%W&%V%O% 75%
70%S 60N 5004, MO@’QSHD‘YQLQG"/AdﬂU‘rﬁ%‘I patlentowestteaahandeinfosd irttlerat least

two, g é@g earsﬁa fqlgezﬂl %}'yf?@ffé@ 334 %%%)c&ﬁ%%ig% ajlje[ sgccharlde

n ado escent (12-20, 14-20 or 15-19 years
dosergbhe aummmmrmsw@y ﬁi@l}@éﬁuﬂ%@f&ﬁﬁl\%%é"ﬁt rustdita@nd 60%, 40%

and I60DeF graaAl '0“@52’@611?350% 1hedtaneestSsHdRSIdY WiGsE14Ean8l at least two,
thre? Tﬁdplgij[ratl F%ﬁ{l{l,@?g %sam cri%tg o}é][rﬂe %emtourlnary tracts.

ranasal a mlnls?ratlon O VACCeSfor the tre Sof pneumonia or
otitis media is preferred (as nasopharyngeal carriage of pneumococci can

In aw @ISR VRY i RVENEEHE thduse Altpidaitie IBfREHIPRIHE A38iR%two, three,

tage) Alt fth t be adminit
four 3F el BerhbcRERRHBIL SPRE B DU iVl tRerare:

apprbxinsatelp thereammat different times (for instance if 30 saccharides are

present in a vaccine these could be administered separately at the same

time or 1-2 weeks after the administration of a bacterial protein vaccine for
Examptésaf immunogenic compositions of the invention are compositions consisting of or

comprising:

Hib conjugate and MenA conjugate and MenC conjugate, optionally at saccharide dose
ratios of 1:2:2, 1:2:1, 1:4:2, 1:6:3, 1:3:3, 1:4:4, 1:5:5, 1:6:6 (w/w). Optionally, the
saccharide dose of MenA is greater than the saccharide dose of MenC.

Hib conjugate and MenC conjugate and MenY conjugate, optionally at saccharide dose
ratios of 1:2:2, 1:2:1, 1:4:2, 1:4:1, 1:8;4, 1:6:3, 1:3:3, 1:4:4, 1.5:5, 1:6:6 (w/w). Optionally,
the saccharide dose of MenC is greater than the saccharide dose of MenY.

Hib conjugate and MenC conjugate and MenW conjugate, optionally at saccharide dose
ratios of 1:2:2, 1:2:1, 1:4:2, 1:4:1, 1:8;4, 1:6:3, 1:3:3, 1:4:4, 1:5:5, 1:6:6 (w/w). Optionally
the saccharide dose of MenC is greater than the saccharide dose of MenW.
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coordination of the immune responses with respect to each other). In
addition to a single route of administration, 2 different routes of
WQaMieeedtion may be used. For example, viral antigens may G&EP2006/006268
administered ID (intradermal), whilst bacterial proteins may be 35
Hib REANIYSIE rSeH MJHRTaoMissate A b AWTasRsghtell Speshardassakeharide dose
ratit%r8§§%é,h?>ém,a¥4. > qoministered Wk (or 40 qnd paciesiay BF@tg;W/)m@ tionally,
ine S 2MIBLCTed [0, 103 Jn_ ¢ W 20071000241 FCTIERggRj006268
. %in VAL sof_ invention may be administered or primin
Hib ggaigaisANg Mphd sorieRISaNY Mee (uHaRIRIoAPHCHa N B jaccharide dose
ratiageefciifed it hctif2 DESidn 1" He EOBUNitRAdTattvEREOE HPSdubn): Optionally
the $adshBosect déerof Mblvis gredel. )hroBie) Rierhande e éMendfk).
Hib EoRBEEasien ménm teaRpAeSIadiRRebesniyyEtd]aspoiontlfy Beisittharide dose
ratidh P21 83 ASUIhER 3SPeCckof the INVENfion {$1vacsine 44 1 1:6:3, 1:3:3, 1:4:4,
1:5:&0? %Oén &9\%0 Sﬁgﬁjaqpt.l%lea @?:'Hé?‘ gt@&g%mﬂgﬁvgstq%mtfﬁgﬂlw_saccharide
dosméfmugg en;: o l;npos éortls”or (;?tn g;lng Iistﬁr?ﬁﬁuo |r} a host against
gl et T RS SRR SRR eIaNs o s or 2414
or 2Rdemaphibut linfldehide(Wen.example, the kit optionally comprises a first
container comprising one or more of: 15 tetanus toxoid (TT), diphtheria
toxoid (DT), and whole cell or acellular pertussis components and a i
A fuglben AgRashiies YSRGS 2R5H R o RPBLRRSP B RRMPosition of
the invartioonaas dedaihetaltmaly facdestatvie e xhipéentcomprising Men or
HibMen saccharide conjugate combinations). A further aspect of the
invention is a vaccine kit for concomitant or sequential administration
In 250 BHRSHEMERb MG HDEERPIAN TSGR IS BbMforRvRticEntEriHg ey at, or
adjuBteteetioretvédhqst Fgaimsd dioapH zaiard Dy Strapinedocesguigwrahiae
and Neisseria meningitidis and optionally Haemophilus influenzae. For
example, the kit optionally comprises a first container comprising: one or
TherimomicogfNREesOPaIRmRsVprsieas ahthe ipxpalivar ysceptionadiyaphilised in the
preseHEP IGPSEIBNISIGRIRNTTRR BR Mg EeghIg ot aDEH as Saeris élerishalose.
optionally from a pneumococcal serotype selected from the group
consisting of 1, 2, 3, 4, 5, 6A, 6B, 7F, 8, 9N, 9V, 10A, 11A, 12F, 14, 156,
Optib7El)yl 833 rovhyA8Fer0 cRRPo2BIFrant \BBFhant thesrvendarbnemitaénts an amount
of aﬁ%ﬂﬂﬂ%‘ﬁ}gélﬁﬁc?éh{m%@'@h‘é%mg%ﬁq@%'W%‘%rﬁ_ﬁ%‘éﬂ'b@uitable
above (for instance those com?rlsmg Men or HibMen saccharide

adj"é’@ﬁfﬁg%‘&ﬁnﬁ?ﬂ%ﬁéﬁsﬂm limited to, aluminium salts (aluminium phosphate or
aluminium hydroxide), squalene mixtures (SAF-1), muramyl peptide, saponin derivatives,

mycobacterium cell wall preparations, monophosphoryl lipid A, mycolic acid derivatives,
non-ionic block copolymer surfactants, Quil A, cholera toxin B subunit, polyphosphazene
and derivatives, and immunostimulating complexes (ISCOMs) such as those described by
Takahashi et al. (1990) Nature 344:873-875.

For the N. meningitidis or HibMen combinations discussed above, it may be

advantageous not to use any aluminium salt adjuvant or any adjuvant at all.

As with all immunogenic compositions or vaccines, the immunologically effective amounts
of the immunogens must be determined empirically. Factors to be considered include the

immunogenicity, whether or not the immunogen will be complexed with or covalently
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Examples of the Hib conjugate and the N. meningitidis polysaccharide
conjugates are as described above. 28 WO 2007/000341
WEt7038b6/006268 Typically the Streptococcus pneumoniBET/EREME(R6268
the vaccine kit of the present invention (or in any of the immunogenic
attacheddositioadj wiatteomearrito proteiorisedheb casjewilbutsnab dskniisichtivitieand the

nun%%?nﬁmmn@%gg@gggt@ggmﬁ@g@@e saccharides are 5 derived

from at least four serotypes of pneumococcus chosen from the group

consisting of 1, 2, 3, 4, 5, 6A, 6B, 7F, 8, 9N, 9V, 10A, 11A, 12F, 14, 15B,
Thel3EijviESGgaatA chBFb@0pragént28t eayisgFcdpptinmaliyrideirotiiesgsbéypeeutical

i ! 6B, ] opti , east. .
con NG e T HERER, IBRRN, AT SRRER iy of e
subgignaep is 2N 8TICYDI-NEERESAN. OpABMISNS HDrE@Rded s8fotydule dhe1maximum
condalstash instheeCanarasiie afunstaacaval leasdid Onldellford DPMbogeneously

serotypes, For example.the composition in gne embodiment includes 10 .
s R € R AL o Aoy UGVt ST 3 tapenii
agentis1@eiongily ;ang 2@Fckmdllopwwisslp Sitwle dheiapslficallyj effeelye oaage. For

bioaBRBABRM Ahe dERHUNAERREhBIRACEN A IRRHE PRE E2BHP R ioactivity
Con#] ated) are included, although further saccharide antl%ggs, for

UPOR, ERRDNFWEIPE | Afsh: & CHRLERR RSN, IS Bl T BOIGN yWhich a
hombganddus, dipehdiobSEanhoF bel 8@ijrit8iAed O 20e 22Be 2BKingid-886¢daunits, the

amo_%lﬁﬂscﬂg%?BI@*ﬁgl@%@%%ﬁ@E%Bligﬁ%ﬁr@gﬁ'é%ﬂg%lssé&%@é@ﬁ?a‘?reeach dose
d I y K P

In ependenty conjugated to any known carrier protein, for example

will eorprisey 11408aOfoNEHe I ARGRT LRYBRIVOPOIBHE DT0?-8Ry Db thsammdes of doses

of bERIEIRS IALBHRIdSsTRE 28,30y 8 ofdptioBadlyy tBe Vﬁz;sgge&tgéafcmde in the
invention comprise a third component. For example, the kit optionally

coniugBrises a first container comprising one or more of: 25 tetanus toxoid
(TT), diphtheria toxoid (DT), and whole cell or acellular pertussis

o RERG R AR L RO 0B PRDROE s o oot
AR pieb ERMBIRL A T RBS RS SHpSERHPEacehdRissismpiunamgans of
admirsteBrgnealinogesinal e reysRamirels tiRibiamMrBitey R Hu sRIASisiiRG s logtionally
on e 3 8 0 P a0 20 ST IO i 2, 5
or 3-5 years) an adolescent (12-20, 14-20 or 15-19 years) or an adult. These
administrations may include injection via the intramuscular, intraperitoneal, intradermal or
subcutaneous routes; or via mucosal administration to the oral/alimentary, respiratory,
genitourinary tracts. Intranasal administration of vaccines for the treatment of pneumonia
or otitis media is preferred (as nasopharyngeal carriage of pneumococci can be more
effectively prevented, thus attenuating infection at its earliest stage). Although the
vaccine of the invention may be administered as a single dose, components thereof may
also be co-administered together at the same time or at different times (for instance if
saccharides are present in a vaccine these could be administered separately at the same
time or 1-2 weeks after the administration of a bacterial protein vaccine for optimal
coordination of the immune responses with respect to each other). In addition to a single
route of administration, 2 different routes of administration may be used. For example,
viral antigens may be administered ID (intradermal), whilst bacterial proteins may be
administered IM (intramuscular) or IN (intranasal). If saccharides are present, they may

be administered IM (or ID) and bacterial proteins may be administered IN (or ID). In
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WO 2007/000341 PCT/EP2006/006268 an immunogenic composition of
the invention as described above (for instance those comprising Men or
WQRBKIEp03kkcharide conjugate combinations). A further aspedt ©F #R2006/006268

invention is a process for making the immunogenic composition or 5
additiaacithe vhthnes/ehtlenjrcenmtmsmg)ytive stepioisteneddMHorspictirgideseast and IN
for HOEsIRYQREQY, for instance mixing N. meningitidis capsular saccharides

from at least one, two, three or all four of serogroups A, C, W and Y

conjugated to a carrier protein with a pharmaceutically acceptable

Vacéinei piesparblioh igeneadyans srithei v oatoinéstesigin¢Thef subuninisiaigaajuvant

oo PR SO AL TS R, v

Encapshlaiopruithinlipereseesfis’eranied dychideritnn pSitaiant 428818 or kit
of the invention optionally using a single dose. 15 An independent aspect

A fSABF DYSNHOBrSRMAURHGY RMHNsiha AmapNAinuih@lht or sequential

Immunogenic composition comprising at least 2 different N. meningifidis .
adminiplsalian seRPRERAE Mffukitisvalas t%%ﬁ%@%rﬁ%%&%ﬁng%f conferring
proté€tionripua Aost,adaid diséaptiarlbed/on/Bdryabéianderiussis @ stadngie tetani,

dose administration (optionally,to. teena ldults hilde esylts in . .
Con R U el NS SRR B Sl MEACA PRt
influgnzae7 596, BRBPGOh Kib SPlieaahy faatRIisrara S eaiainafaesupiigng one or
morteyels of response against MenA, MenC, MenW and/or MenY. Optionally

the SBA assay is as described in Example 9 with responder assessed as

described in Example 9. A further independent aspect of the invention is
tetarmus itoxoith@genic composition comprising 25 MenA , MenC, MenW and/or
diphtfleny tessiigaigsanbich is capable of eliciting an immune response after

whoR S0l JOSR BY R MRLRGImMReRRY0, 70%, 80%, 90% or 95% of human

subjects (children, teenagers or adults) inoculated are classified as

q res%o)nd rs in an SBA assay on blood extracted a month after inoculation
and gpri ‘Hh‘iﬁ

' I ﬂiﬁﬂﬂ@e{h%?aﬂféﬂa 'esg:ribed. in example 9). 30 Such an_
an iRiAWIREgRIsCeBIRPRRItAbL RO BNHER A% Jareirestabayey(for instance those
comprising:fdeir e Hitiblarmibeerhelidin caU UG ZTOTHIRHRAS).

PCT/EP2006/006268 A further aspect of the invention is an immunogenic
A fEHBPOsiHRBt ObthhEVRTEINLIOTiSISE iDadBméraaimeast QEdWIRIEN & sequential
admmmﬁa&bﬁﬁgr@’n&' Menngitidsiand iﬂﬁﬂ%@&%i'&'a@gﬂ%@ﬁ%@f%ﬁnﬁﬂerring
m{ectlon. Aturther r%lscpect of the navgnt n.is use of the Immunogenic \ .o
protec 1on In.la OSt against dieas C?l{ e feﬁ ocgcecus ne]umf)ma fan Neisseria
composition or vaccine or Kit of thé invention in the manufacture of a

menmyfz{gn?é}% I%thréa{pém%lﬁpgp%v@ﬂﬁsﬂz&p. For example, the kit optionally

comprises a first container comprising:

one or more conjugates of a carrier protein and a capsular saccharide from Streptococcus
pneumoniae [where the capsular saccharide is optionally from a pneumococcal serotype
selected from the 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].

and a second container comprising:

an immunogenic composition of the invention as described above (for instance those
comprising Men or HibMen saccharide conjugate combinations).

Examples of the Hib conjugate and the N. meningitidis polysaccharide conjugates are as

described above.
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diseases caused by N. meningitidis and optionally Haemophilus

influenzae infection. The terms "comprising”, "comprise" and "comprises"
Wi ¥¢ Intended by the inventors 10 to be optionally subStETABRIH{P§6268

the terms "consisting of, "consist of and "consists or, respectively, in

every instance All references or patent applications cited within this

Typﬁgfgnw@% HOBCRAIR INFRIPAEHSE pé’c@rﬁ%r%cﬁmge(%'&lﬂé kit€of the present

invention is illustrated in the accompanying examples. The examples

invepiRs@frén @ameataat'mwseaﬁefammlause cmﬁfé“mmﬁﬁmﬁd above)
will aaﬁhpsﬂglgr&ﬁ&ﬁbﬂae Iaﬁagdhsn(ﬁmﬁréusammgwtmg oihemwits thdesatidatides are
tail. T, e e es are | 1\ n n -
oo S B RO AT U Y0
of 1p?e@arﬁt|6n6cﬁf pﬁﬁygiccﬁwaﬂiﬂiegtyoﬂj%aﬂé@% R thvaRBht HiRait@(of19A, 19F, 20,
22FH2§FT‘QE’@:!}§='”;@BWI§HP@ %P@@%ﬁﬁ@h&fﬁ@?@ﬁﬂwazgfamad&m More
a couplin emist ev u et al (Infecti ana Im
Pt SICRES, 338 SRBE T R AR o TROTIE i o SYGATRIF e ferived
fronCsbéthw&:lsMcﬁBatﬂ\g e, 800 . 5ofor BrchRiRfe O ptibeghy maseldwerédsanotypes are
inclldad: v el %F'&sﬁfaﬂ Wfﬁ&gﬁcw%ay%@dﬂed@nq@SPbI%t'@Erot%/pes For

continued for a further 90 minutes. The activated PRP was 10 coupled

. examglirdhscEamrotiRngvigre BRaRdimet Jraudes A Qsild f%Rﬁ@)Pé g3ccharides

deriviian @ity - W@pyl)ﬁ%bGBuMRjeS(EDA%EDVQG s 28Elednid dpdonally 3 (all

Optl%émgé%?)\}aé% uste %ﬁé‘% purlf &Cﬁﬁg?]ﬁl@%(%m Vé\‘}c;gélc’:l(?gE ﬁgﬁﬁe antlgens
(optienally gmwmmd@ %r@tw&te@epmﬁhvmwnﬁhgas@mﬁeﬁ ARtigRe fériRreEPle 23

valefleySusht hsnilst Stijréo ,Asfcez,fdt,retleatlﬂrol&mm 0945mob5 menbpa4hess, 17F,

R R s A s R S

using native polysaccharides ( of over 150kDa as measured by MALLS)

TheOpMRIAGUISHEY %%@;a‘r'@é%e‘af&/'%b-@-ﬁm 9@6‘@ é%lpt'@cﬂlﬁﬁ“in%(hn carrier
using either native saccharide or slightly microfluidis

prOtBB‘IyE%fCEﬁ%’F‘B?OQ'g) égﬁ)ﬁﬁﬁ% ﬁ?é‘&%r @/'b@?ﬂa MA‘?_'EES%%E ofF any other

carriexamybddn2 .l ereMianed\MboYeTT conjugates were produced using sized

polysaccharides of around 100-200kDa as measured by MALLS (see
example 2). Sizin Was b mlcrofIU|d|sat|on usm%a homogenizer

OptieRal|isiths Veseneaiia 'WY%‘B%%%{Ba‘ﬁﬁ LrepRR ey example, the
kit ofstionagly @d?nbﬁ‘sﬁli%f fu’:ﬁ container comprising one or more of:

tetanus toxoid (TT),
diphtheria toxoid (DT), and

whole cell or acellular pertussis components
and a second container comprising :

one or more conjugates of a carrier protein and a capsular saccharide from Streptococcus
pneumoniae [where the capsular saccharide is optionally from a pneumococcal serotype
selected from the 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].

and a third container comprising:
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Activation and coupling were performed as described in W096/29094 and
WO 00/56360. Briefly, the polysaccharide at a concentration of
WQ 20908l in 2M NaCl pH 5.5-6.0 was mixed with CDAPsoR§iliEP2006/006268
(100mg/ml freshly prepared in acetonitrile/WFI, 50/50) to a final
an iCDWRdgelisacomansidiqatiof dhe. ¥Bknton . 851 desmibed abioveedpthagtaénce those

comPiAsingRRA WiRiBMer duBravds R R thBiralishdhree minutes

tetanus 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

A furﬂmtmemhuedrfwmm i® s/\mdmsssfoﬁﬁwﬁhg treuipimgisbgpnig! poimposition or

vaccm g[qﬁgq&9 tgﬁalﬁ&ﬁ%rﬂl%ﬁ\ee‘a{? E& )(‘)Rrh r?é]s %a??%gg Ph”ng\’ﬁﬁ/entlon

top IXt was inutes. € conjugate

for Imaan@mﬁﬁ@awé{n@m«ml@m@mwmfmh 3 4RASY Ofke o, three or

all REPhBCTELRAPAIHS 20lumn wsinadmeledpubadder @ 180aMidlaGlotein with a
10mM or 5SmM Trl 7 5. Clinical lots were filtered on an Opticap 4

phag{wﬂ}g earﬁ%?% er%)écl%gmtant conjugates had an average
polysaccharide:protein ratio of 1:1-1:5 (w/w). 40 32 WO 2007/000341

A fuﬁﬁ\e-l:/géfnggpgf AW #RBNFR BRI EntthoB'GRATRIARAEM $RMaR$A4EaGainst disease

polysaccharide conjugates of the invention MenC -TT conjugates were
Ca“%%ot?)’c L’i’é‘ﬁﬁ’&ﬂ% %Q&HBHQPP&@?%’F%“%’G’?&%&@GH@%%'LRBQCBV‘P”S'”Q
admiiidtdriny ao whes ehsby atlyimmanatiprdteetivdVidnsd- o thenmgatesyardoecomposition or

vacc‘?ﬁ%dotﬂ%tdo?t §'m§{{|3%r Ig\f%@%gﬁgsure 91 gLslightly microfluidised

sacchari f over 60k e MALLS method of
example 2. Sizing was by microfluidisation usmg a homogenizer

An |Ed6kd§iiﬁ§?ﬁt(%§'&@tpﬂafi§%véﬂ1©@@)@maddﬂsmmiﬁiﬁ@ éiltﬁrradn host with an
ough a 0.2m fLItter 10 In arder to c%rg&ggte enA.ca

'mmunﬁ%acchar’agcf et Gt waaspacer t er?o}lowmgnﬁr?é’fﬁ%ddls capsular

saceesdeT Isonjugalesiseiadied tomdhsotyedpctrntiriing @tiserggseer AACHYY and Y
(optiSrEAYIRELANL Ry, 2QoHRHNY LhaBIelR Byg{ﬂa@ dosPAyRARRABIER iBptionally to

LT T —
givirgpaser X6t S0Ath Th8ec ety £t BSAHTe vegpasdeysliazmo SEA@ssgyseasuring
|evef9r6?‘ @%@P&% ISQLRR NidhREMERD B RRASRI/BP N Pe) {}r{] Bﬁﬁﬁlﬂﬂ%eséA assay

Omg/ml solution of MenA (pH 6.0) [3.5 g] was treated with a fresh
is aspﬁ’@ﬁ%ﬁ'@ﬁd IO BRIMRIPSVND ﬁeéP@IgﬁPaﬁ?%%%%rﬁfrﬂ@ﬁﬁaP&d(Sb%@m\%?to

obtain a CDAP/MenA ratio of 0.75 (w/w). After 1.5 minutes, the pH was

Three 0A t
D L B
MenéndMe@ffeal‘dﬁaWp?a%éd\éarﬂsr@wsg%eﬁm&rh@nmgaﬁ@mvﬁmltlng an immune -
resptHEO BFRIHECSHRI A0S Sulch RFRNEA S RO BN 085, GOIECTYBIBAIS9% of human

subjgc gr{gﬁi%frgg,l éé‘ﬁéé’é’#g rSF a%r&ﬂs?%gcdd 1Et”et raere classified as responders in an SBA
assay on blood extracted a month after inoculation (optionally using the criteria described

in example 9).

Such an immunogenic composition optionally has the further structural characteristics

described herein.
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with 30 volumes of 0.2M NacCl using a Filtron Omega membrane with a
cut-off of 10kDa, 25 and the retentate was filtered. Prior to the
WQaH)i§eIh (carbodiimide condensation) reaction, the purifie@ GTERIRNGA196268
and the PSAAH solution were diluted to reach a concentration of 10
A furibamhspe L OARE iamentidnig)anlifomiimogeDia Composition of the invention for use in
the Qré‘émﬁleﬁf(%rd'B}@U&‘Jt‘ém'%@p%&&a&%g@m )wasfﬁ&q gﬁaléh%#dS/sbhonauy

solution 30 (2g saccharide) in order to reach a nal ratio of 0.9 mg
HagqapoRGifisJIe0ZRe RCIRP was adjusted to 5.0. The purified tetanus
toxoid was added with a peristaltic pump (in 60 minutes) to reach 2 mg

A fJ‘tWéP%? %@@;tﬁreh ﬁﬁ'é EQLUB?(}] éﬁ]ﬁg&ﬁlﬁ"c% %oHrQevaccme or kit

stirring to n a up ing time o min. The soldtion was
of theirarian iy tﬁﬁd’ﬂ@ﬁ\ufﬁcium ﬂf@mwmmg\(mrotm tHeaimeaniQupreyention of
diseRedefa s YIRS RS EANE SR d BpReIMIE St BRIEe ihfiieriZa@ infection.
conjugate was clarified using a 10m filter and was purified using a
Sephacryl S400HR column (Pharmacia, Sweden). The column was
Theclguiid rsapnsi®@ mMoTRriseC lrig HCRroprises’ heveita@ e dntgnkecbpjtigaiaventors
to bEBRtRNafP 0l NIBHIEARMAB 1BROILENSIsting(ofO “ndist 3¢ SMii%8onsists of,

00l was_ selected as a function of optical density at 280 nm. 40 Collection
res‘g‘?ﬁpf@&yWHeﬁY BIBRRME: increased to 0.05. Harvest continued until the
Kd reached 0.30. The conjugate was filter sterilised at +20C, then stored
Al r%? r%ﬂ?c&% *6? atJAI%B%ﬁEM&BfPé‘&% hafia e Bf?aéﬁ%lﬁ'ﬁ tpﬁ%t%rfr{c?&gorated
In order to conjugate MenC capsular'polysaccharide to
by rt’é?&ﬁ’ﬂl%etﬁﬁﬁd‘wa a spacer, the 45 following method was used. The
covalent binding of the polysaccharide and the spacer (ADH) is carried
Theollﬁt bXt%ﬁ: 0%pjllln traqe lStr byavgg ieh e %olysacch%rslderl%ag)t(lg%tqes below are
under controlled conditions y a cyatﬁ)qa)(ma ag e"{p
carr@@;mﬁmr\guﬁfémmﬁmgnamuwchw&fmﬂdmwmqwnmwmthose of skill
in trwaae@;@egtwarbtbmsmxla@&mﬁdhmeﬁ.it%)édéaamslegrakmu@rauve , but
g ’\ng] % table |sgurea link between the spacer and the polysaccharide. 33
° RRII™ W2 CT/EP2006/006268 A 20mg/mi solution of MenC
(pH6.0) (3. 5 g) was treated with a freshly prepared 100mg/ml solution of
CDAP in acetonitrile/water (50/50 (v/v)) to obtain a CDAP/MenC ratio of
1.5 (w/w). After 1.5 minutes, the pH was raised to pH 10.0. At activation
pH 5M NaCl was added to achieve a final concentration of 2M NacCl.
Three minutes later, ADH was added 5 to obtain an ADH/MenC ratio of
8.9. The pH of the solution was decreased to 8.75 and the reaction
proceeded for 2 hours (retained at 25 C). The PSCAH solution was
concentrated to a minimum of 150 mL 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.
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10 Prior to the conjugation reaction, the purified TT solution and the
PSCAH solution (2g scale) were diluted in 0.2M NaCl to reach a
WQaHTatlon of 15 mg/ml for PSCAH and 20mg/ml for TT. T FlAA006268

tetanus toxoid was added to the PSCAH solution in order to reach 2 mg
Exampleg) PSCAH. The pH was adjusted to 5.0. EDAC (16.7 mg/ml in Tris

OA M pH 7.5) was 15 added with a peristaltic pump (in 10 minutes) to

reach a final ratio of 0.5 mg EDAC/mg PSCAH. The resulting solution was
Examsple 10-pigparationof pelxsagetiaide coniuaales (ation to obtain a final
coupllng time of 120 min. The solution was then neutralized by addition of
ThelédvElishHisinaing .of (HdénmiginakvioliaeyandHif) BRMipokesnethe toeMT was
carrR¥E5HN §tcdi%ﬁ;nt§’ dr%?ﬁs?r‘) ABFRYUHBHENPSt AR(IfiRtNEha Hfunity 1983,
40 ( teﬁsz]n é@ﬁ]e Colu é}:ﬁ‘ 4 a%ﬁ%}'élga 89'35’%836@@ ‘H& B%Ebatlng

ot o a%almat%%ﬁﬁ U Yt ) e B2 B e g oe (ADH)
was(addeth arnfcweﬁﬁét@ntmwa&%@g Sefuehed 89 AfOHEHNT BF AL pated PRP was
coupledsty RUABSI nietartis|idexeid stigrtearedimidsssiertrisaiion asuaaoloadsyl-3-(3-
dimétayastioapipybdadnittithid( PBACICERAC. 30asT hddmhjngtite aativéleer PRP to
reacHei1ipRA ratid 2@, she SONEIRS t@&éﬂbﬁaﬁRPTh%éeﬁH|tﬁB§ cafjilsgsdeto 5.0 and

purifidf RBANSAELHRIFELRIaLY r%'(}égc]\ Zihy ﬁw/ %59\'75@9 2?’RP The resulting

solu Ig{t]errgégla]tlﬂnl_i%l_rg]olecuéar W%vﬁt ngsM‘; i F" ﬁré:ttl%swf ugw a 0.45um

cou tO a Slze e>¥slu3|on CO umn

A A iy B g iR
columie gty alestiaredMiN4ngles by the macromolecular solution and on
the other hand, an interferometric refractometer placed on-line allowed

Meribe-Ttesmupites werthpradadsty sirpriveativlgshdomdbe sofrdensitttkDa as

med{1& 25 ARG Qfeﬂéesh%ﬁtl?%‘ﬁt‘?@ﬂm@@é@%@?] afﬁeh@s were produced

usm eéﬁﬁ @F%J Pﬁwﬁh %4'@ ﬁwmm@ "}g% § BRIASFBer 60kDa
um o es mu Ctl

as MR hEEMR %)f eights Of ?1” pec‘escaraugates

wer%)mergqﬁdavg%esmeeelﬁ%eﬁ@ﬁ@emf WOU'M' 992%99!7929@ Reasyed by

MALSNeathexameieags ﬁi@l@@uvas\he@WWWIMW@&@@W@@UMNH Emulsiflex
C-5CapparBRE0BHROGAGEccharides were then filtered through a 0.2um filter.

Activation and coupling were performed as described in W096/29094 and WO 00/56360.
Briefly, the polysaccharide at a concentration of 10-20mg/ml in 2M NaCl pH 5.5-6.0 was
mixed with CDAPsolution (100mg/mil freshly prepared in acetonitrile/WFI, 50/50) to a final
CDAP/polysaccharide ratio of 0.75/1 or 1.5/1. After 1.5 minutes, the pH was raised with
sodium hydroxide to pH10.0. After three minutes tetanus 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 sterilizing membrane. The resultant conjugates had an
average polysaccharide:protein ratio of 1:1-1:5 (w/w).
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IN, - M, M11 =Y, Ni MO c) Root mean square radius: -Rw- and R2w is
the square radius defined by: 5 R2w or (r2)w =""m".r2 Y M1 (-mi- is

WRRAMHEYBYF a scattering centre i and -r- is the distance betw@EA/HR2N§/006268
scatterlng centre i and the center of gravrty of the macromolecule) d) The

T J sgff the invention
polysacchandes were analysed by MALLS by Ioadrng onto two HPLC

nébrumngocm&% %cerb\rw q,88tvVR radmﬁrattﬁrwezdpé 150kDa as
mee ygaleeN&NdéWér\@ bhfa'@ﬁts‘ra %{ ﬁgv 8 th—t%Prt dgfgg
gf‘?ﬁ{@fe gﬁ/ éﬁo X ; U%? ietorﬁﬂjsmg a

S
il Itered through
hor:g% An an mferomet I%ractometer Wyatt Ot ab DSP g
equrpped with a P100 cell and a red filter at 498nm) The moIecuIar

n OWelghtg?olydls. ersrtres and cove e{ (f)é ples Were cagculate sBXcer the
foIIo in lysac arrde nd the spacer

%156 ng e‘ e is activated
und %‘ﬁt% %%Oéo?r Qﬁg 5@ Iaﬂt?r%‘pyrldrnlum
tetrfRBHBE D STHE AYD S B TipR Q] Wﬁrﬁt 9 gieShrough its hydrazino

groupENBIREOS GRASIRRBLIEE |ﬁwaerwgatetwa§9&&(td@@ PvpidySadtharide.
Biological's I-laemophilus influernzae b-meningococcal serogroup C
conjugate vaccine (Hib-MenC) or Meningitec S. Each dose of Meningitec
gbnltamiun of iMenAgtRidced)s&idg@up @ & cetthridefreshly prepared
100@9 B}’@QB o6 W@Hmmtan%rltg anéé%@ &tﬁontéa@sk Gi2AP/MenA

raﬂq\ﬁé &WM’ atégebarﬁatmw p & t*a ﬁ%ﬂ'qﬁi '?Atlg;
decgﬁﬁf S e et sef%iqﬁe e 1S PR e pH
tem ws 4 |s p eSent study, all subjects in both arms received one- flfth

The {; &4 lecavavasied of B iribativakipe gedihen diafiltered
with) ?at‘msé'ﬂ?ﬁrﬂi)& d‘f!srﬁbatﬁfdtra@&rggaﬂ/o%enaedgﬂta cut-off of 10kDa,
and B8 fRqRI6 1866265

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-Hcl 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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(Study Month 0). Two blood samples were collected from all subjects

(Study Month 0 and Study Month 1). Arm 1 consisted of four groups from
WQ AR 4accination study who were primed at their age of BCH/ER705/006268

months with the following vaccines: Group K: MenC (10 pg),
A 20mg/endisohlrteh tof MentnipHB IS ohvedserteshwith % foselity (repared 100mg/ml
solutioni L@a@@éﬁdmna&ﬁmnm%wée NRIHED OV tolattaimar ADRR&Yeakorgtio of 1.5
(Wiw). %e 1656 )Wﬁér{aa%ﬁ,dﬁv ebh Qte‘\aﬁetwaaﬁﬁmﬂ gCl was
add .Baeqmsm;ad'ﬁafqo f% ﬁ% as added
too gg@@ ﬁ‘é 5)n(iq RrLGRse tP 75 and the
rea grﬁ&ﬁﬁ o enlngl ecTM and InfanrleM hexa
The (RMRGA m@dﬂtmmwnsamnaawme@ OTAETHAIO D AV &RC T At diea diafijfeied with

mﬂ§sq_ B I\NNaEHSIREA EF?HGQQW?SQ FisRREANSHYAN s qut9fd @fxiekDa, and

the feleniARI MR DIt§EEEandidate vaccine. Arm 2-(Group 0) consisted of
Prioage-thatchejdgatizje atsactio py el pshified cTIN atedtionthaad ltheneBTWHCsoiGHbn (29
scalsg¢nagreufi@edaicch@Nnkine) touteahb aambneeriraibnoofine pedialfier PSCAH and

20mgdeifeed &ccording to the German Permanent Commission on
Thelrﬁ’#ﬁﬂﬁ@zé@f@ﬁ“%ﬁ@'ﬁ Y@%@QM@?I thﬂrﬁ’ rﬁ€| iondfe RigAatBTeAch 2 mg

TT/fB |H?ﬁ. % ﬁn% géfﬁ' Qgﬁlsl\WeMPHga‘s) was

R ﬁg W TR

Ing solu S |rr ulation

ﬁsl [ egsf ﬁgs s ﬁ’ | ion of

b Og%é% 81?3% r@% i g ; Iatﬂ i overr:lglz;:\r: 2t
+2o @ssay cut off 0 1 IU/mI ) in blood samples obtained prior to

TheVashigaten syl aaRfRY aley Snomenilierlignd vaasinalitR &l kieSkbhacryl
S402bIRedisHaR | Meifnssa Deweisiap ies: doriGHIRRlIegUAbRASHN IAGEDIPMM Tris-HCI
(pH ManfiesqratMnataandhtige conjugtitadapprole vididonL S, madeaadal tvedcolumn
(+2°¢etoded Cympus tloticof poel AVER seldcTexdabsactinatiod 80 aumilvattdensity at 280 nm.
CollgglinnneigeaitiwhemvabeathBnress iotiaasemhdgdhithty asveghcrtntineedbustidthe Kd
reachgdHe 201 BhaRepvsatevaBitige sterlsedr A ridPses bemstriad Alerddeyto +8°C.
The JeRuliBseariagishas) 3 Pahs acepaidnpretein Ayl b Aot

persistence). These included: 35 Evaluation of immune memory for MenC

e sieterespatisediombldralad Weitdn usirip &aitd 8nd one month after
administration of 1/5 dose of the plain polysaccharide vaccine):

DetQQEWAHEDb (})QQPTB%@F’[@@IE@@(@R&W‘&SW‘?WWR 3R samples
wer& Mﬁ@dw'@r?%ﬁ%cﬂgﬂgeﬂ?‘é |QE%’}’ ﬁbsrﬁg?cﬁt%p ing 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 (My,) 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-

ZW M, _m,

ZW m,

b) Number-average molecular weight: -Mn-
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40 Determination of the percentage of subjects with antibody
titer/concentration above the proposed cutoffs with exact 95% CI
WQ28R3H84HVity/seroprotection rates) Investigation of antibody CT/EP2006/006268
titers/concentration after vaccination using reverse cumulative curves
Computation of standardized asymptotic 95% CI for the difference in 45
seropo Wy/Maroprotectlon rate between the primed group (Groups K, L,
Migne %@—%@:ﬁbnmed group (Group 0) Determination of the
geometri an of fdividual ratio of SBA-MenC titer over anti-PSC
concentration, with 95% Cl 50 Determination of the 95% CI for the

ROSRGGISA 3 et Fatilie: RetweaRAMR W URS KgliaM pagiiBiesinkal by:

group N for anti-PRP and anti-tetanus and between each primed group
(Groups K, L, Mand N), and the unprimed group (Group 0) for SBA-MenC
8PPt PRe g%&NOVA model 36 WO 2007/000341
PCT/EP2006/006268:, Results Table 1. SBA-MenC titres and anti-PSC
antibody concentration after booster vaccination 5 Antibody Group N.

GMT/C 95% CL s B -TT.71 3508.9
2580.1 47 %’% }I}R%Ie??l%?? 85%0%%3%%;%&% an Ent de distance
538% ®554.2 N -Meningitec 85 1552.6 1044.4 2307.9 O -

Control 915631@ANRE MR PB‘gtRel\ﬁéﬁ@J‘rqf arryiv efthemaergmelecule).
-HibMenC 71 30.01 24.09 37.38 M-HibMenC 76 34.58 29.10 41.09 N
-t)ehiegitelydB aerSity i8 9&fed hsheCativoMu BMB-2.36 3.93 Group K:
subjects primed with MenC10-TT + Infanrix. hexa; Group L: subjects

primed with Hib10-MenC10-TT + Infanrix. penta; Group M: subjects

ed WI bS MenC5-TT + Infan n ubects
MerP cca E%BXSMfE rides wer geli con[t %Obgb R{omtwo HPLC

COILEU'B?e H%ea%ﬁﬂquéiorxﬁ?ga@ CRREIRESN: AR B ysascharide
wer Wlﬂﬁ%’lﬁﬂIa‘l?ﬂ@réi?ﬁlté?@h’@l’férQﬁﬁés\"(ﬁsaﬁ!lﬂéé|é§'@g&ﬂ§l"l\l’le‘?fcf%lﬁtﬁﬁlgﬁéﬁer The
polyseharides wes aletelsiedasipg priightgcattering detector ( Wyatt Dawn DSP equipped
with a 10mW argon laser at 488nm) and an inferometric refractometer ( Wyatt Otilab DSP

equipped with a P100 cell and a red filter 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 compare GSK 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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with the larger sized MenC polysaccharide conjugate vaccines (groups K,
L and M) 15 compared with the Meningitec oligosaccharide conjugate
WQ 3803 Able 2: Geometric mean ratio for SBA MenC titre/aR$Ja32006/006268
concentration Group Timing N GMR LL UL K Pre 70 49.470 34.939
(Stud). MohtR @t B d BodB8ahiyiletlWete GdR2tdd Fen/al 36526t 2 55849 B1o6210 and
Studoigionth 90, 2000 70c06Sste 8 S O UVIgPee PR7ITS I Z0gr BELY7 BaEaina pnrated y who
were @uirgsd a3beinagegy. 314 andranenths Wit the BHioviDBEICFHRRS:76
90. SBeur7 HenCd D pgb o 2sisariesh to BlgningBSFtsHpsnayds) Astanus
1. mmq@%qw%&wméar O Mﬁ{f 1T rlafRamy, thexa)
d e&a SQ%VQPAS&HQHBF?””XTM penta

Hﬁ?c
and. fur{ctloné:\M/ t

i@t ) h{ﬁ SRGRA AN RS ”’éro%ep” @
N ( i r @t pm;
of age FLPSPYF\;I’IOeI‘ (0] agmlnlstratlon 0 theﬁb tﬁe@\ﬁ}asc,?cgl(r?és End; %lnts Q§a)
The RBHRENEHS gD LU E)| M B8 VoarbPet KeptbhfediPthe booster
studyhg { e @xh fbithLISHoH DAAE tBlvacdideM 85 87.1 N 91 80.2
ArmGErEuD QY dbH3iied GagS4datehddsBEie0r/ N0ty IduBIf MeitindteOwith a
merfitg8decehl skrodiekip CAvacaiie {A8ite3H i ovBd\n8d fetdivide rodtihé/p88isiy
vactineg adcérdinl talBe GemidP ST KNI COMNNEBI0 @0 INVKLDI@2tkeN3g/ml

L 84 100.0 N 91 100.0 N-L 0.0 M 88 98.9 N 91 100.0 N-M 1.1 Anti-PSC K
C"t?garmwajw?s N-K 9.2 121tg/ml | 84 64.3 N.91 81.3 N-L 17lgg|\(/)|cz(3)§:cal c
(SB Rg%y ép baﬁ[(ﬂ?:%tg %{}Pa%%fgdg é’ qg?on gwa& z]easurement of
antibodies against meningococcal serogroup C (assay cut-off : 0. 3 pg/ml), the Hib
polysaccharide PRP (assay cut-off: 0.15 pg/ml) and tetanus toxoid (assay cut-off: 0.1
IU/ml) in blood samples obtained prior to vaccination and approximately one month after
vaccination in all subjects.

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% ClI)
o 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
¢ Computation of standardized asymptotic 95% CI for the difference in
seropositivity/seroprotection rate
e Dbetween 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-PSC concentration, with 95% CI
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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2.5/2.5/2.5 38 WO 2007/000341 PCT/EP2006/006268
Higherttnesxohaibpaiddibgdioniided G &18: Higerebtifhtitefe edet a chdeX €51 5/ priming
withTthedaroervized
Comﬁfﬁﬁmmbﬂ

referr

s primed with
CS5-TT +

SUd@

fﬂ W”@oup o:

PbPRIESERCHE/BI8 cesivgseriaceiRerc@neras K/3/2nd M)
IRGHRSPIINSA HEAEE AN IR IPPESIAS: Hiberix
; f8rth

ed to as

Grogb}bc \PI }-ﬁM\I‘ngl 1T 1TTTUI Itn afLCI 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

0] 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 -8.4
218 L 84 93.3 N 91 80.2 N-L -3.1

M 85 87.1 N 91 80.2 N-M -6.8
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4 Content of GSK vaccine formulations Components per dose 0.5m1
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AntAmPREN rm-tetamfsgwhole aFIPBordatella peftgssis - hgpatitis BN-K 32

20.16x§RwHB) vaccgise (TritagexxHepB) conta(riinot lesdsian 30N-L -10.8
Internatidhal Unit®QIU) of Slghtheril toxoid, $ibt less 8hah 60| IN-BF tetanys13.2

AntiB3RRI, N6t less th8h 41U odkiled B¥rdetellaYPertussid®amd 10 df -4.8

21pgésbmbikant hepdifiis B ‘>l§t56§2€ awggen. 25 ®eferends- ﬁwerajeg lose, |-27.2

mode nfMdenl tlg,‘gmn | \/actination Lhe nan -45.9
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':‘mi'teta edKI'rltanrl He| cir ntramtlc1ularly e lef |hand 3.3
20.1HY g%g %@btg 'ﬁ ; %1 ggt;' % -3.3

HlberleM intramydscular er tthlgh HG 10 of ag‘e33

I'\IIULIIC gluup IcC CIVCU IIldIIIIXI VI= I_IC}JDI I UIIKI VI Vd(.,blll

erd@&r g rim s R Mem@nﬁﬁ\mnraenﬁm m@nem@mm}&ef%med
the r% |gh at 6, 10 and 14 weeks of 30 %qe 39 WO 2007/0003

withpidiy) 1806 &4 FREKNPER AP FERHMMICUNIBE R TSR Witk Pilp5-MenCs-
TT Fridamrik™-péeyds Gacanl: ssbibota pasedesitn bshmigitee "On ntiosix 0 exa;

R,Qé)ngv%%%%ﬁ)ﬂﬁdﬂ%%ggg%pgmmfluenzae type b conjugate vaccine:

iberi RP conjugated to tetanus toxoid. In the
HiberixTM Group, it 5 was mixed with sterile diluent and in the
Highe SBai redd\Agzinsviena svetxedmatied Biapribsid wigpiBe RRRION2€ ¢ONenC
eth derle's M NINGITEC. ine containe of
(groug)ﬁglzﬂar)éﬂlg Acehafide o? &R oc%’hégae?%%&% gggr?ﬁjcg%a %eﬁgofgj Bate
Menjfpgitec.

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 Il clinical trial on HibMenAC —TT conjugate vaccine mixed with DTPw-
HepB

Study design: Opén, 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.

e Tritanrix™-HepB/Hib-MenAC 2.5/2.5/2.5: henceforth referred to as 2.5/2.5/2.5
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Corynebacterium diphtheria CRM197 protein and aluminium as salts. 10
Results - immune responses generated against Hib, MenA and MenC

WOz g83anti - PRP (ue/ml) Group 2.5/2.5/2.5 2.5/5/5 5/5/5 HI6&BE2N6/006268
MeningitecTM % 95%CL % 95%CL % 95%CL % 95%CL % 95%CL
S MGitahix LHepBIH b-MERAG M G15/bL He hdefwtEy Tefdrrgd. tG REC2ro/8/3 )L

{00l B SR BERgAE % DRcd b B o 2 o
99.95taorzdtHepBs dHibe3igy': herceinatisrelpad knasdibrsip 2.5/2.5/2.5

&-SPRipaRIR HAME I Y MeRiRiRGHMC He Aarbetot Rerehel £ SOMErindhec
9506CL % 95%CL GMC/T LL UL GMC/T'LL UL GMC/T_LL UL GMCIr L

Blogg| saspiies Ve'e takes atdhsoliane PHHE 156 \GsaneaiPse drig) a9 e dnonh after
the thitd\3{t86ebdbed (Pddifddsa 32497 3930 4206 3409 5189 3697 3118 4384

4.7 3.9 5.6 4501 3904 5180 Table 5¢c SBA MenA 20 Group 2.5/2.5/2.5

2.5/5/5 5/5/5 HiberixTM MeningitecT" % 95%CL % 95%CL % 95%CL %
Tritaywiy is |12 R IGwRECiaeaTketted PySRReS MithiflineNpisipgicals SSvic/T LL

UL GMC/T LL UL %2!1:8 99.7 91.9 99.7 100 95.8 100 100 96.2 100 6.8

2.5 l4.f 9.14.017,.1 GMT 3 7 251.4 398.9 418.5 358.6 4 363. ]
105 318505 1T S5 I Bach By RN AI2US SNINB Gl G o Sblects in the
study.5/2.5/2.5 2.515/5 5/5/5 HiberixTM MeningitecTM p % 95%CL % 95/ CL

9% 95%CL | % 95%CL % 95%CL GMC/T LL UL 40 WO 2007/000341

96.5 100 GMC 49.03 43.24 55.59 71.11 62.49 80.92 61.62 54 88 69.20

Confipdedits pOrHd&S8(05m1).42 65.46 Tahle.58AMIS*PSATRE MI) Grqups/s

Hib 2.564p4215r2.5 ¥/ 2keHattiberixpRIVienigjtecTM | % §596CL % 95866 L
conRA BB ARV Ebide PPYCL GMCIT LL UL GMC/T LL UL GMQ/T LL

NeiE GMCTT LL UJ@IJN&( LLUL 762108100 96.4 100,100 96.5 100 §9.0
CIEE 100 TP 0YEE 5.9% .2 178 OHg K9 Hg
polysaccharide (PSA) conjugated to TT

Neisseria  meningitidis C  capsular | 2.5pg 5ug 5ug
polysaccharide (PSC) conjugated to TT

* 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 41U 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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vaccine and the three GSK formulations which contain polysacharide
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Three doses injected intramuscularly at one month intervals, at
TabPssoxpeatelmend and 4 months of age as follows: Table 6: Vaccines
administered (study and control), group, schedule/site and dose 10

GroF O R SEEEEE VaqeHEEpse Con CERBANT VaCCing HBemEms O a0¢Meningitec™
d.U”I lllbleleu d.U”ll”l >l3leu
% 95%CL % 95%CL % 95%CL % 95%CL % 95%CL
GMC/T LL UL
GMC/T LL UL GMC/T LL UL GMC/T LL UL GMC/T LL UL
%21:8 |99 947 100 | 100 965 100 | 100 965 100 |29 06 84 | 100 965 100
4501 3904 5180
GMT 3132 2497 3930 4206 3409 5189 3697 3118 4384 4.7 3.9 56
Table 5¢ SBA MenA
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 GMC/T LL UL GMC/T LL UL
%21:8 | 997 919 997|100 958 100 | 100 962 100 |68 25 143 |91 40 1741
GMT 316.7 251.4 398.9 | 418.5358.6 488.5 | 363 310.5 4244 5.6 43 74 5.6 44 12
Table 5d Anti-PSC (ug/mi)
Group 2.5/2.5/12.5 2.5/5/5 5/515 Hiberix™ Meningitec™
% 95%CL % 95%CL % 95%CL % 95%CL % 95%CL
GMC/T LL UL
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Site- Left upper thigh Site Right upper thigh Hib-MenCY 2.5/5/5 2, 3, and

4 Hib (2.59)- MenC-TT DTPa-HBV-IPV 5 -MenY-TT (5 InfanrixTM" penta)
WQRRBORAMEY 5/10/10 2, 3, and 4 Hib (5g)-MenC-TT DTPa-HBY(PHPA§6/006268

MenY-TT (10pg) InfanrixTM penta) Hib-MenCY 5/5/5 2, 3, and 4 Hib

<597-F@m9-w (QTPRBYID Y, Ve 1(5eg) Nap T ngnia
% +

Wienc 2, % ad ;A—uo (Rg-Men (’(fobg)éﬁépﬁid_'”\é,ﬂf‘v, JOfannIxI™o0 965 100
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GM IIfaMLﬁﬁﬁ%mﬁhﬂ&@\i@lsQﬁg @u@grﬁs SP-2iBdHy 015 0.19

titres/concentrations against each vaccine 15 antigen: Prior to the first

TabinSe (Matith BSAddadmbroximately one month after the third dose (Month

3) in all subjects for SBA-MenC and SBA-MenY, anti-PSC and anti-PSY,

Grogpti-PREZarRIS T, anfiF##s anti-PRNAMd anti-PT. Ysiigpeeitim Meningitec™

bacte=r|0|dal gggt& Ity gogunst wpent |t|des9 erogroups C ar&go%l_ o o
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To47 0. )
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Ig_G); 5EL.U/ml for anti-FHA, anti-PRN, anti-PT; a0.1 IU/ml anti-tetanus
Cor@ysish(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 25 ELISA

e ckifopiniiss o'giﬂ%ﬁ;tzi okl 1@3%@ M & Menc-

CRMAR TPbiaal R YROSRG ARG ﬁe oLt B%%St QB%‘?”A?H'H golysacharide
MenAnkilpene MengndTd). oopivgaten sanedsthstmihe polysaccharlde Men conjugates
wergeabler dte etlioi/segquskitivituragsnin tegponsetrsomil@ato that achieved using the
oligesurtiakidt wosjligat (eddios/Mdhi)itetthATemolatidastestettnals O%%ponse to

Me,@)iryvmg%(gppéﬂggtper group, for SBA-MenC, anti-PSC, SBA-MenY,
anti-PSY, anti-PRP, anti-Tetanus, anti-PT, anti-FHA and anti-PRN prior to

Exaa@ngqe é = BLI oan%@@féer va} C"]t.hgt%ﬁrr\”ﬂ Qr%@’c%mclzbl_ths’nﬁntthﬁananrle
Y 2
en IGNA3Q e A0E B THPAY ey subjects |n|t|ally seronegatlve or
at least maintenance of antibody concentrations in subjects initiall

study deslat &) RIRT bogRery Pl Souble-bIRR) AARRTZed Aanlipleg putt-

centenipdiedithne groupth refteiviracaitraterddle perserg sehddtileewith 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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curves for each antibody at Month 3 are also presented. The differences
between the Hib- MenCY and the Hib- MenC groups, compared with the
WQAEATIYEATM control group were 15 evaluated in an explorattff FRA9AEP06268
for each antibody, except for SBA-MenY and anti- PSY, in terms of (1) the
Vacdiffetionce beySed thenthergtigaes Biday ddgn{imin dvrithelHibd MentG2)aadd blood
sarigB:(E B PHRMR 81l Y HEREFrBP U FloA UM B BAREAPRERGron (Study
ut-offs or'with a vaccine response with their standardized asymptotic
Mordgid} and (doatieBMC or GMT ratios of the MenjugateTM group over the
Hib-MenCY and Hib-MenC groups with 20 their 95% CI. The same

omparisons were done to eyaluate the difference bet n each _pair of

R e e A S T
intramuisp@atyaaicoaa thrpmtainteodiiss atAppovdradtalcidehaad dimeninaatiage as
follddneral solicited symptoms were computed by group according to the

type of symptom, their intensity and relationship to vaccination (as 25

percentages of subjects reporting general, local, and any solicited
Tablg §ipYa¢ Res-admpisteras(RiHawARd sebtrabloaraHR tAehedulg(sitpgnd dose

ClI). Incidences of unsolicited symptoms were computed per group. For

Grade 3 symptoms, onset 548 hours, medical attention, duration,

arodglationship to vgc¥thedidh and outcom ééav&é}%dpf‘gvided. Sermggtfesyeccine
Events were fully 8‘&5’§8‘ﬁ8’é"ﬂ_‘.”30 Serop*@%@_'ﬁ_c'jﬁ?e QaRsiivity Eal88gnt upper thigh
&GMCITs (ATP ¢ohort for immunogenicity) Table 7a Anti - PRP (ug/mlf

—35-Group N-92:0-15 H U2t HE UE BME H U Hib Ment Yy 25151567
Hib-Mests H %% 100.0 86°578>%0 100.0 9.0 Y28 PH9bMeas (o 2 RbBS Y
PCT/EP2006/006268 9.49 7.72 11.65 EHH-MWAV Eped/10/dipfamis Y rpnty) |

Hib-MET0DB/5092.0 1008138 6.53 9.98 |Hiib MehBenG/5/5 70 (LOTURe-8AVIPV
100.0 98.6 92.3 100.0 10.44 8.49 12.8316dth)-MenTT14016)0.0 Gfadrid Bhénta)

Hib-MéhEYS75/6 100.0 Menjugaie TM 71 1000484636} 0RA2 9.3 69{108B.04avaPv
1.97 3.43 Table(7b SBA -MenC (Titre) g GhuIR N-16(h:8 LU tkaridd ga)

Hib-l\h’e%éJL GMTLLY I'2, 3,and 4 Hib (5ug)-Men C (5ug) DTPa-HBV-IPV
(Infanrix™ penta)

Menjugate™ 2,3,and 4 Menjugate ™ DTPa-HBV-IPV/Hib
(Infanrix™hexa)

Immunogenicity: Measurement of antibody titres/concentrations against each vaccine
antigen:

Prior to the first dose (Month 0) and approximately one month after the third dose (Month
3) in all subjects for: SBA-MenC and SBA-MenY, anti-PSC and anti-PSY, anti-PRP, anti-
T, anti-FHA, anti-PRN and anti-PT. Using serum bactericidal activity 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 ug/ml and 22ug/ml for anti- N. meningitidis serogroups C
and Y polysaccharides (anti-PSC IgG and anti-PSY 1gG); 20.15 pg/ml and 21.0ug/mil for
Hib polysaccharide polyribosil-ribitol-phosphate (anti-PRP 1gG); 5EL.U/m 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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Hib MenCY 2.5/5/5 70 100.0 94.9 100.0 95.7 88M 99.1 1005.8 773.5

1308.0 1029.8 799.7 1326.0 Hib MenCY 5/10/10 67 100.0 94.6 100.0
W@2007¢808438 3 Hib MenCY 5/5/5 71 100.0 94.9 100.0 94.4 8 S BEEA006/006268

906.9 691.3 1189.8 Hib MenC 74 100.0 95.1 100.0 95.9 88.6 99.2 871.0
antiféFaBtit 1R (a0t N3]y gateriibtofk 1108l a8 drod @at-bF0 108 rah i dlio type 1, 2

7.6 2978,8.4248 8 Table 7c Anti-PSC (44/ml) Group N %2:0.3 LL UL
d t?(fo?é 1@% %@ _
an %’géﬁﬂ PEMET UL Hib MenCY 2.5/5/5 69 100.0 94.8 100.0 100.0 94.8
100.0 21.70 18.36 25.65 27.26 23.26 31.95 Hib MenCY 5/10/10 66

Staagﬁe@mamg 100.0 94.6 100.0 Hib MenCY 5/5/5 70 100.0 94.9 100.0
094.9100.0 19.02.16,49 21.93 Hib MenC 74 100.0 9511000 100.0

s e R ko B b

(GMIZS MDD B A5 Bxenfide s lntﬁrwalﬂégﬁﬂ’osqu@ﬁomnu@p@mmqup, for

sBAAMhS ldntlbSE SRl GMITFSYUknttBpRA, 3ndi-T 8342, Biil- Mﬁrt&%)‘ FHA
25/5/56997189999692883997643711 205%2’:48 Hib MenCY

andgtHBN 1 I 865 % 686tk 8o \RSENaHoRI oGP ERREPréRs BNGF TS, anti
Poli2 00 £n8578!8321a88 An63%0 86D brie 80cn® &fterMacuihadofdl1\Gaddre 38spass

(ap@ei %g % %%bﬁngc;cﬁez N&m;&%ﬁgﬂ%lll %e’]rgn% 393&' %t%%é l]n%%téryaﬁce of

le 7e Anti Group ?03LLUL?
antibggl-copagtraiings insgejeptsypitify ﬁﬁmty%)/w%%%@d@@@tn% @nti-
PRl\lﬁﬂd)a%hg HAMWer3 433 &rﬁ@t’e’iﬂ%efﬂ%rﬁﬂeﬁﬁé\‘ HOAEH ReOIsActmulative

oo AR GRS b IR AR 0y e
Meng ashiherdis. MenCig@ips] epmparedovith the Hemesairfjegateavpyup were

evafidtel tnleh ®lpfb b h8rhé Frdte8darltdRigy 7 Exvaibteineen (MEAY)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% CI, (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% CI). 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%=2015 LL UL | =21 LL UL GMC LL UL

. 9.01 7.25 11.21
Hib MenCY 2.5/5/5 67 100.0 94.6 100.0 98.5 92.0 100.0
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Group N %7? 0.1 LL UL GMC LL UL Hib MenCY 2.515/5 68 100.0 94.7

100.0 3.06 2.63 3.55 Hib MenCY 5/10/10 67 100.0 94.6 100.0 3.25 2.88
WE287/Mi3MenCY 5/5/5 70 100.0 949 100.0 2.97 2.59 3.41 HRSTEPROU$A06268

100.0 95.1 100.0 3.15 2.73 3.64 Menjugate TM 71 100.0 94.9 100.0 1.66

Hib MsroY arigo CTOUP (HIb-MBRCY,2. 5/56/5 Hi-MenCy' (2.36/5) 4 MfanrikT 115
o P enta 5 Group Hib- Men(,Y 5/10/ [ ID-MenCY (57 -00/10) + MEanrlxsﬂVI 9.98
Hib MenCY /53 70 1007 929 1000 . | 98, 0.0 7 |
Senta G1TUUpP I_IIL'IVIEH\JY I/I710. |U |V Al4 AT
Hlb leln I_Ilb !\VlenC- T |]|J1|QVQ|L¢|| \ 1 J " E -
MenlWPéﬁfﬁgateTM + ANV PEntHN = nﬁi’fﬁbeﬁ‘-’o‘f sub?ééts th available

restits-9—=percentage of subjectswit

IO concemntration/titre withirm the

specified range GMC/T: geometric mean concentration/titre 95% CI =
95% confidence interval; LL = Lower Limit; UL = Upper Limit Conclusion

%ﬂhﬁ&%ﬂﬁ%ﬂ@.ﬁ.ﬁtﬁ&/samhaﬂde conjugates produced a good immune

response in all subjects with 100% of subjects producing above 0.3 g/ml

5 responses against MenC and MenY. 20 Example 6 - Phase Il clinical trial
Grogsmparing three [fermuojatipgsiof MeNACGAY28T T with NeningieMT  LL UL
-~ 1308.0
Hib M%%?%’.S/(IS/EM]' 9710]] ngsatd‘%hgngcl:i\e1 ocoonjug%[sel vacgine. Jghls exampke repats
a pnase 11, Open \pou trany-=-oima); randgmized, comntrotfed uosadgg,rggemgy 1326.0
tib MepCXS I D alate-Bre trNRO USRI bf Bfoe ditfbrenttirmiigtions 6f —————
Hib MeNigX &SmithKline| 215 Bitdiyiea?s 1#ihi 19%41r‘r‘:§542¢3mr3ﬂr41m< .A%1 g; \I\I-617;335, 1120'0
Hib MéedStanus toxoid jconjugete (MenACWY-FT) vaeeme igpeomparison to a '
MenjlTE oligosaccharide6d3MQ7 e@njugateo vacgine (Nbe,ingﬁé??‘lsM)ZWﬁ%n 42488
given as one dose to children aged 12-14 months. The clinical thdalwasan |
open (partially double-blind*), controlled, multicentric study in 30 which
TabEigb|AstHiSa S af/d®) 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
Gro@i§ follows: Form|IN: Mend\e\MMY- L af 2glose gﬁz Sguf Menamc LtL UL
- Jpolysaccharide qonjugated 1o Teranus tox0|d 8) Z. b(% of MlemGo 1836  25.65
Hib MenG 69, “100.0 , .94.8100.0_ e -
pwy:abbuanuc gonjugateato 11, 2.0 UI IVIUIIVV SJ polysat bgplggdczaze 31.05
Hib _56114 &0, 61 1980 ANR0D 9484~ 000 i i TT A
. LA~ | l_-\I’H A ARRAALY] B BN | PL |y-.)ul.\.;\.;| TATTUC  UUT Ijus L\'\rgm 1 T 16?@9 21.93
Hib Mgg€Y 9616 7/000341 7P CTIEP 2 0% /MNA2 (431056 rnPLT - MERACV 1\211;}31;8224 i
Hib Mi@se of 59 of MerA pobgsaceharideocdniesgates.1o I T1HQ i i '
o 3849 3364  44.05
Menjugate 71 100.0 94.9 100.0 100.0 94.9 100.0
10 Table 7d SBA-MenY (Titre)
Group N %218 LL UL |[=21128 LL UL GMT LL UL
470.7 351.1 631.2
Hib MenCY 2.5/5/5 69 97.1 89.9 99.6 92.8 83.9 97.6
. 4371 3220 593.4.8
Hib MenCY 5/10/10 66 97.0 895 99.6 86.4 75.7 93.6
. 635.3 501.5 804.8
Hib MenCY 5/5/5 71 98.6 924 100.0 95.8 88.1 99.1
. 9.3 6.3 13.7
Hib MenC 74 216 129 327 135 6.7 23.5
] ™ 7.5 54 10.4
Menjugate 71 19.7 112 309 9.9 4.1 19.3
Table 7e __Anti — PSY (ng/ml)
Group N %203 LL UL |22 LL UL |GMC LL UL
. 26.86 2286 31.56
Hib MenCY 2.5/5/5 69 100.0 94.8 100.0 100.0 94.8 100.0
. 37.02 31.84 43.04
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
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of MenC polysaccharide conjugated to TT, 5g of MenW polysaccharide
conjugated to TT and 5g of MenY polysaccharide conjugated to TT. Form

WRHOYUYRABWY-TT at a dose of 2.5g of MenA polysaccharidePErRFa06406268
to TT, 5 10g of MenC polysaccharide conjugated to TT, 2.5g of MenW

Hib BRISaccharide copjugatgd to Jo aggl 2.5 of MenY polysacchérile °1 920

Menﬁgﬂwated to TT] CirT T: 10g MenC qfigosacchayjde copjugatedto 015 019
5-25g CRM19f (Meningitec). *The Ehree' different MenACWY-TT

formulations were administered in a double-blind 10 manner. Vaccination

Tasiehgdug{siteiafainfilgyigccine dose was administered intramuscularly in
the Teft deltoid at glsn 1 EStudy Month 0) according to randomized

z_

assignment-Attg (& VACTHTER WeT ptiedas g jyophilized pellet
Grqua monodose ViR “Ug....pafter 1 uégﬁjuullﬁrvvunme sypplied saline

t &P8ites¥BoncSltratigns of

Hib mnb@doem agalnstsmem@cec@abwa Elnesantigen ceeaponents in blood
Hib FigHOPIRS Obtained prior tedthe atbidyo.vaccine dese (Mesth 0)/and

i BRREOXITately O 101 aﬂegswqo%tyc Y \36cig 105 gD (Month 1)in al

Ja@ts Determ t N.
BA-MenC,

Grotp @H)G)dahﬁ?aﬂr(ﬁ%%)éﬁtét offs: a
Granlpwa-wfeh&wswb%la&m@dﬁk%/sne&ﬁuﬁamerﬁ@ﬁantlbodles against
GroupmibimsndisHIeHRIO(GIS)A, |fFakkixI8hex Y (anti- PSA, anti-PSC,
Graunpi W&\jv gaie aviariR§Eted¥sainanroffé geBpy/ml and a2pg/ml), and 25
N #etanusrtomj'(mtmwétaaw‘!a@&agsymﬁtmmmﬂm)g@@@utﬁemwwdy
rica/titrewisinthespretieftEaNgef SBA-MenA, SBA-Men
A SAEARITIGRICED SIEENIEHPH ﬁo?ﬁérglohé%ﬁzﬁﬁf%%%@ﬂ@ﬂr&{- =

Lov(ﬁfé"ﬁ?lhgf'y 2HEBEIHML shown in Table 8. A response is defined as

greater than or equal to a 4-fold increase for seropositive subjects or
Corglusiginversion for seronegative subjects before vaccination. Table 8:
Vaccine responses for SBA antibody one month after vaccination 35

Theé\MBhoheopBIYSdechiride coRibgitesdrbaiiced b 43dlliArbre fésfofy all

subfelct3 AR 100050P 3uB) é:c@érﬁrga-uéfﬁ@gb%@@gﬂgﬁnl\/}@ SRS A3 dnC and
26.1 SBA-MenC orm1T469 888.599.9 Form 2T 43 100.0 91.8

100 0 46

Menjuga

Example 6 — Phase |l clinical trial comparing three formulations of MenACWY-TT with
Meningitec MenC-CRM197 oligosaccharide-conjugate 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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WO 2007/000341 PCT/EP2006/006268 Form 3T 44 95.584.599.4

Menin itecTM 49 91.8 80.4 97.7 SBA-MenW Form 1T 45 100.0 92.1 100.0
WQEYWAe0P348 97.7 87.7 99.9 Form 3T 45 100.0 92.1 100.0 MERiHFRIPR/ 06268

46 15.2 6.3 28.9 SBA-MenY Form 1T 47 97.9 88.7 99.9 Form 2T 44 88.6
Forifb24 Hieh AU 3T 45 9Ack 8 b7598 61 MemniyicAgribd &Ejdglaﬂe_aw|?, 5ug

A | | J

A A e N o
andf PG Bl B S NG TR A Vacaination Group N 2:1:8 LL:128 LL
Foryy 351 METACUNT Bk S8R 9 24@n80p 943A G0 orrehPide 6onligatsd to TT,
10um1e9fA Men& 2 polsacehande 10endpaters 20099, 127619 Kirien\Wg pofypaccharide
conRBAEDLS VY SnaRBRY & V3. posminhtetiEMotjufaied3®.167.1 43.9

Ctr128.50R9- R1éRBoiRf3Sadehtingt Icdr el 88 A 23-25) CRAMAI FO (MeBihgitec).
MenC Form2T 45 100 92.1 100 84.4 70.5 93.5 428.6 Form3T 47 95.7

85,5 99.5. . ini 9 . 7.62.0 .
T el Afetenf NenAchiv Y ALIESS Mo AEba R 1P doltie-bind
Maim2T 45 100 92.1 100 100 92.1 100 2501.6 W Form3T 48 100 92.6

100 97.9 88.9 99.9 2300.2 Menin itecTM 48 27.1 15.3 41.8 6.3 1.3 17.2
Vacoinat®B/schedielFta 7A1909e $atonel dosev@md edmisteted istranmugenizrly in the
left 4BILRD £2/1sit A0(SARP RIdrtA® L 46<ofinar o 3anddrhdR @ 25ihamert 9kscandidate
vacSAed 2037 sppnenitec T 4bARied pORt #8-8 Hdhddede2R4@I (0.5 mi after
rec%@ﬁﬁﬁﬂgﬂ‘%ﬂt lﬂé%'bﬁ'aﬁ%? gyﬁnglaﬁ@ém)pf the ACWY-TT polysaccharide

conjugate led to 10 good SBA responses against MenA, MenC, MenW

and MenY with 95-100% of subjects . o .
Immunogenicity. Measurement of titers/concentrations of antibodies against

meningococcal vaccine antigen components in blood samples obtained prior to the study
vaccine dose (Month 0) and approximately one month after the study vaccine 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 22ug/ml), and
tetanus toxoid (anti-tetanus, assay cut-off 0.1 IU/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 11.1 3.1 26.1

SBA-MenC Form 1T 46 97.8 88.5 99.9
Form 2T 43 100.0 91.8 100.0

46




10

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
WOo28pEPB4Hgainst MenC than the oligosaccharide Meningite PG/ FBE$/806268
as seen by a higher proportion of subjects having a titre greater than

1:128 and thg S MT readipgs. 47 WO 2@@4000341 R@]/5P2006/0063G8
Table 10 Sﬁ%ﬁr?&'ttév'w ra& s and GMC §1‘|0é‘ant| polys%c‘parlde annlggd;es

ofre-montn allt:l VdLLIIIdLIUII S Uluup N Setmitivit U%% [ )
3

SBAMENVK ntj-Fiesmn! 1T 47 b4% 82.5 98.7/689%2.9 80.9 MenA F
45 100 92.5oron234.4 48.4378.1 3.11 AMBT 48 95.8 857 99.5 37/5°940
52.6 1.65| FenirdecTM 86 10.0 3.3 21192.® 0.1 10/698.18 Anti- FotRPLOr
47 100 92. MARINGIRR 92 3600 9.57 Mer&2Form2T 45100 92.1 1002809

SBAREnO0 lg&%ﬁq{m3T 44100 92.5 10§49 88.7 998% $¥9.29 Meniyg g

tecTM 4c 199.5,33.983.198.7,4,95 Anti- Ko, 1T 47 10D
100 80.9 B 4.56 Men Form2T|45 100 92.1 10§) 381.7d38
6.83 W Forﬁ{ 18 03.8 82 8 98.7 7219°88°2 84.7 2.88 Menin |tecT|\‘7? 8

0.0 0.0 7.1 Meningitec]a #9 Anti- Form 4+ 47 100.92.8:900 97.9 84

8.90 MenY Form2T 45 100 92.1 100 100 92.1 100 12.78 Form3T 47 97.9
88.7 99.9 87.2 74.3 95.2 5.67 Menin itecT50 2.0 0.1 10.6 0.0 0.0 7.1 0.15
Tabfél'd%%@f%&%&%mM\ééﬁmabymh%@%oenmaﬁepmslafe1 8 and
1: 1% &g ﬁgcg Tmune responses against MenA, MenC, MenW and
) between 93% and 100% of subjects achieving titres grater

than 0.3g/ml. ngher GMC readings were achieved 10 using the 5/5/5/5
Table 9 Serappsitivitysates.and M $,foR SBA-gptibedies pnenonih.after vaccination

conjugate vaccine in comparison Wlth Meningitec. Example 7 -
cothgasigen of immNnogenicity 3firatve and sized|MERY polysakcharide
coniugates 15 Mige (fengje DBA/2 of 618 wkygeceived twanjedtionsy 2
sBAYEPE3APAL Of FodsT | Ryo$92.3 | 100 | 100 [92.3 | 100 |1457.3
MenA | Form2T 45 | 100 [92.1 {100 |97.8 [88.2 | 99.9 |1776.9
Form3T 48 | 979 [88.9 |99.9 (979 |88.9 |99.9 |1339.5
Meningitec™ |41 | 51.2 | 35.1 | 67.1 |43.9 | 28.5 | 60.3 | 42.8
SBA- | Form 1T 47 | 979 [88.7 |999 |78.7 |64.3 |89.3 | 2813
MenC | Form2T 45 | 100 [92.1 | 100 |[84.4 |70.5 |93.5 |428.6
Form3T 47 |95.7 [ 855 [99.5 | 851 |71.7 [93.8 [478.4
Meningitec™ |50 |[94.0 | 83.5 | 98.7 [62.0 [47.2 | 75.3 | 2001
SBA- | Form 1T 47 | 100 (925 | 100 |[100 |92.5 | 100 | 2529.1
Men | Form2T 45 | 100 [92.1 {100 {100 |92.1 | 100 ([2501.6
w Form3T 48 | 100 (926 (100 |97.9 |88.9 [99.9 |2300.2
Meningitec™ |48 [27.1 | 15.3 | 41.8 | 6.3 1.3 17.2 |94
SBA- | Form 1T 47 {100 {925 (100 | 100 |925 {100 |1987.4
MenY | Form2T 45 |1 100 (921 | 100 [100 |92.1 | 100 | 2464.8
Form3T 48 [100 [92.6 100 |97.9 |88.9 [99.9 |2033.7
Meningitec™ [49 | 49.0 | 344 |63.7 |[28.6 | 16.6 | 43.3 | 25.0

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 Meningitec™ vaccine as seen by a higher proportion of subjects having a
titre greater than 1:128 and the GMT readings.
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subcutaneous route. Blood samples were taken 14 days after the second

injection in order to perform anti-PSY ELISA and SBA using S1975 menY
WQgHH0Me# injection, mice received 1 pg of PSY-TT( lyo non-BE3/EP2006/006268

formulation). 20 The conjugates described in table 11 were used . Table

11 Conjugates ENYTTO012 ENYTTO014 ENYTTO15 bis 48 WO

Tabfe 96/ SW0eHs it e ARG oF Shfi IR S5 AHSY SIRBoRS G month
afteSYEES ) ucrofuidisation ratio esults The results
—Eli/lgure%‘ﬁnow a trend towards higher immunogenicity for conjugates

prepared using sized PSY. Figure 1A shows the GMC results obtained in

an ELISA for 5 antisera raised against conjugates prepared from native
Meh@rilN Y TT012)Nmigrofluid sféa”ﬁ/l anY - 40 cycIesnz(E&NYTTOMMAG
migrofluidised MenY - 200gyclgs-L(ENYTT 01p%is). Higher| GMCY weftel

AntPbtRRGH Wiere thedylen‘§3T§' Vs prepared|fgam lrgggfluiglgsgd MegyY. 10

imi Its we bt th tis se b A
“ERR S e
coerMa E@ce paredrc iqr3Auidised Me 8Ie i |c§1 trial
asg QTHHG il ®Bf 5 1 0en B dnenl i alMEACH
Anti\-/acoﬁmem\‘s'l'ngle doté qf thiferpB2 o rmidtion 0o M@WGC M‘ﬂ@/a (ﬂrﬁiwas
MerfCIMPuseZEd to teersagero®f 16219 yers in Sogroug.af 23Gub
11t Fdihsgndomised trlajoghg d@.rsnw@@@n tsted yeere:| 93 611-19.29
e e s P 0 e e o
Antige 4 l?ér{f):l;( id Wlth‘ﬁé VIEIA ¢ éﬁ@gd@g Q%g &5-AH 2 c:er‘{t
Mery 5ydore2Tsg 25 F42 MARBRCWAE-donjlRfatddP detdhuié toRBil Wibtbe
W MenPoomdiligate dofBainiid;&in ARI8s )QBeW 5/8/2.5/885¢) Fa4. MeRA8WY
conjMatieditect®tans0s [@x0id Wil nq ZpacerdDany @onjugate - bHA%5g

D

Anti- | Form 1T 47 | 100 | 925 [100 |97.9 [88.7 |99.9 | 8.90
MenY | Form2T 45 {100 |92.1 [ 100 | 100 |92.1 | 100 |12.78
Form3T 47 | 97.9 | 88.7 [99.9 |87.2 (743 | 952 |5.67

Meningitec™ [ 50 | 2.0 0.1 10.6 | 0.0 0.0 7.1 0.15

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
| Conjugates ENYTTO12 ENYTTO14 ENYTTO15 bis |
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Control group - Mencevax ACWY 30 On day 30 after inoculation, a blood

sample was taken from the patients. The blood samples were used to
WQ3W5Ré4percentage of SBA-MenA, SBA-MenC, SBA- Men\RGBERI946/006268

SBA-MenY responders one month after the vaccine dose. A vaccine 35

_Wespons'e' was detined a H Tor iniuafly ro ect.?';
es {20 cycles
P_S st-vaccination antlboj\ly tltre ? 1/32 a?% ont orsj) far mmaa( yeles)
mlc Mdﬁgypn\ nlul‘\l rtitro Alad thao nrao
L,lurJ\JQILIVL, IJCL:LO (J.IILILIUU_)’ e UI ht‘ IUIU LIIC TJTC VCI..:\.:IIIC‘.LIUII aIILIUUUy
%M 1 DI‘T/FHbOﬂG/ﬂﬂR AQ Ac c”ﬂ\mm in

Table 13, the use of a spacer in the MenA conjugate led to an increased
Resiiitgune response against MenA. The percentage of responders rose from

TheSRE&UIR OFiGRe WISRIRE £t sRAGBvHRR adgRer ThiRIMBEERIAGIaSrEaRugates
preé.)gféﬁza%?sj&g 220 %’V b ?ﬁf’ b%\?agoﬁ%aéﬂér}égﬁﬁ?aé&é%Wr?éhoﬁl SA for
e R s e ST
TG P L Mot (R O g
(ENYIUIR 1B hé ighar W esspsrecmitpingdimdtare e (EenY-TT2apamiepared from
micefjaidiseN MenY(4621-5418) when a spacer was introduced. 10 Table 12
Formulation % SBA MenA SBA-MenA GMT Anti-PSA GMC responders
Simitdg/rabGitd e bIStAINEY WhSH) B BRtsEPadRee? 54936 D/ 8BA7as8aY (Figure

1B)29;égé: 7 M &t GV vl OQété- ga%hFe%&ﬁ@ ﬁg%x?n ZH';‘e ared from
mlc}éﬁ]ﬁ m‘ﬁ%h .7 8022 27.39 Formulation % SBA MenC SBA-Men

GMC responders ~Lg/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 5/2 581. E}o\%%)é

_Omﬂﬂﬂﬁﬂaﬁﬁﬂ_/ SBA MenW SBA MenW GMT Antl PSW GMC

A single dose of different formulations of MenACWY vaccine was administered to
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 — 2.5/5/2.5/2.5ug

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

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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responders ~tg/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

Wa g097/MMeHdevaxTM 86.4 2714 13.57 Formulation % SBY MePI/EP2006/006268
SBA-MenY GMT Anti-PSY GMC responders VLg/ml ELISA F 1

As MRPIRPaBe A T RE I %5&#45@54@&5%@5@ 18ehtd drdincreased
n%E'/r@?% éa%?a ﬁ?tzﬁlé%ﬁf‘ ﬁé Eé?éé(ﬁap%é 3r6é ﬂﬁe‘?@ rOAEMENBE Mo 90-

i N o B G é%ﬁﬁdo e ST fom
4333510, TORAO R AN BTSN OO AR A SR R i Us

spaf@frﬁlﬂ%iﬁmgomg@mﬁémam%rm@& BEIRRYY Bf increase

in thespeaegetagsinf3eppuse s 2BiabjeetedsedntnelSBA EMiofidearease Feidd also
be deeminatioSBreGdMT againdt MeMe(BYEIVY 22)nanh thistddanié (461654 18)

10

whewithsthadens madddesd: conjugates 10 containing an AH spacer -
2.5/2.5/2.5/2.59 F2 - MenACWY conjugated to tetanus toxoid with the

TabMd§2A and MenC conjugates containing an AH spacer - 5/5/2.5/2.59g F3 -
— MenACWY conjugated to tetanus toxoid with the MenA and MenC

AnrHHAaatae

- HA-HA-CH

f\\ A l\I

curjuyalc o —con IL

IVIC

IIIII all I"\I_I apabcu y JIJIJIJ - A

Forpylgtitfted to tetarks ﬁ?%%&%mth the [N % ME con1aﬁﬂﬂ'§>§ﬁ‘ GMC

spacer- 5/5/5/5g Gﬁﬂﬁﬂd@féup Mpnrp\/ax ACWY On day BOGAYELISA

F 1 eaoessetion, a blgddshmple was taken 88Abthe patients. 20 3hd&lood

F2 Sennples/vere ugerbto asess the percergage of SBA-MenA, |3B4&MenC,

F3 saBA» MeaW 135 gadsSBA-MenY resppigiggg one month afteg fhgzvaccine

Fa 5%95? Avaccine rgé‘.[;}onse Wasﬁenne dfﬁ&) 'ror |n|t|a||y serog%%atlve

o oo B . i L 2o 4o e

pre- varmnatr;nn a nnhnd\/ mrp

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 ug/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 ug/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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Results The introduction of an AH spacer into the MenC conjugate led to

an increase in the 30 immune response against MenC as shown in Table
WQ 2007034 demonstrated by an increase in SBA GMT from 1843 #P24pd06268

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

Fectfm'éﬁﬁ'%an otﬁa'? §€sé§4§ t%@'%f%l&% QMQ—eA'ﬂtM:éﬁk‘ :g';\M QlenC conjugates in

' A TA 16 07 F3 5AH/5AH/5/5 87 9264 27.26 F4
5AH/5/5/5 77 3 9632 20.39 MencevaxTM 78.3 8284 12.93 Formulation
A singlg dasriehdifisteat ipemaiations aiard €K acning/wrs @simitsisred to
teerRQaEFT 2606206626 8 fegiotind is2StguieEls|i b2 f: 12 IAHENdaRiseg fpid. The
fornB8a8619 teat8a wer?ebAH/5AH/2.5/2.5 88 2833 13.32 F3 5AH/5AH/5/5 95.8
4329 13.13 F4 5AH/5/5/5 95.8 1943 7.65 MencevaxTM 91.7 1567 16.55

F1 FOrRUEHPP SBrrBAtddan K ERA MRsMWaV ik METAINGRMEC 2opRIMARES
contli ﬁ %H %‘;a ,?L}H/g §¢Ig//% 5/3. § oo 5656 7 F2 5AH/5AH/2.5/2.5 96
nf” 7%

HI5 =4 4 47 7.67

tenRcly bt B eadah bR YanGiamieist
°°"5@Ht'i"9§? RRPIEY GrefafS YRRHPELISA F 1 2.5AH/2.5AH/2.5/2.5 75
F3 shlepAGWY ponioalehia/etanus thxaidadth inedien sand/Men@poniygates
contziriagoab A S1BIEl/5/6/6/8018D14 16.76
F4 — MenACWY conjugated to tetansus toxoid with the MenA conjugate containing an
AH spacer— 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

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/2.5/25 | 75 8417 20.23

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

F3 5AH/5AH/5/5 87 9264 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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o17.811 (w/w).

F2 saHBAG/EBmMENOgERE composition of anyese of claims 1-5,

wiheiggn MenC

F3 danBEeR&ET and th

&g¢agio of Men C sac¢haige to carrier prot
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protein is between 1:2- 1:5,1:2.5-1:4.5, 1:2.7-1:4.3, 1:3-1:4, or 1:3.3-1:3.5
(w/w). 40 8. The immunogenic composition of any one of claims 1-7
comprising at least 2 different N. meningitides capsular saccharides,
wherein one or more is/are
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consisting of MenA, MenC, MenY and MenW which is/are directly
conjugated to a carrier protein(s). 5 9. The immunogenic composition of
im,8 comprising at least 2 different N. meningitidis capsular
arides, wherein one or more is/are selected from a first group
consisting of MenA and MenC which is/are conjugated through a_linker to

. a AANTBMPPEYBIIRORPRS PR OMPriSBAcR RSt dierantide nepietids

setapsetfsacthatdeso mdejedupneansistie gsafe\beleCted/ feony afidt oV
whiiehsidtgref diteot|yMengu geied dadaneaniewmicataiace) cdfugdted to a

IMEA B A ARHE G TWRERIHORLC QABENARIREAIGR AR (RIS beRrsdatides
Coﬂwgf#é&doée R ‘?!ZV i% %P?AP&M .‘%F?” RiRIeRmVR), one or

t th
R AT T MR R g b ™

d.M@tﬂ'ns%?é&ﬁéﬂd\é@r.%t@&?ﬁma@ﬂe@raseméaear%wbﬁo@@iwwérzan the
satdi¥¥ride:protein ratio (w/w) is between 5:1-1:1.99. 20 11. The
immunogenic composition of claim 10, wherein one or more saccharide(s)

. IS/pg GRALMIBEAR LD SAEHRS RIGHEIN maangrﬁ neasf shaaieal group on

th%e%‘? ﬁ:’ﬂs@é&%fa%@cﬂ%@é Wr‘?é%.ﬁ?;‘ﬁ rr!rl%? ﬁl/!aﬁ/ Afictn {;HH':%?J%O' 0
I

CoTCErS EE s AT AR e Hed G AGlBIR

r&'r(?f ﬁé’ fﬁ the one
orWHPé(s)séi’@@Ffé?léf&ﬁE%U&’aQ%etB Eﬁé’ é%{(’ﬁbfs[ﬂ%‘t’é?ﬁ’\/ﬂaztﬂer’ﬂ%?type of
cheftgicdl repisugditaiemesaeshanvesiriglre aseletifédrénmoatiieconed @raviore
sacwisiatiog (o) Memdju iatet dodtMe AT ibdichristaie soa)tbatat coachtyled of
cheimiead)FiRetRiv héRiceraigiprAsHattid Qwhd) i BeiBHBOGEMIGY.
composition of claim 11 or 12, wherein one or more saccharide(s) is/are

Coﬂ“%ﬁ&%}tﬂ“é ¢ath §£n%rr%‘?"£i BEARRSoup e \N‘e 1
carrier, and € SaccC ar e gj’ls are COﬂ ugate d‘ e carrler

raﬂglﬁh\‘?léaﬂ?l gn%ﬁ?) rSARCRA I 4 FELERY B@Fﬁ'@r'ssl?;etf’fe%f? i #ogenic
co?nbbérﬁ%@f tihy 8nk ot ¢lairkd 2-1:1.8, @Adrdik WMk and second type
of chemical group on the protein carrier are present on separate
The immunogenic composition of any one of claims 1-3, wherein MenY is
present and the ratio of Men Y saccharide to carrier protein is between 5:1-
1:1.99, 2:1-1:1.99, 1.5:1-1:1.9, 1:1-1:1.8, 1:1.1-1:1.6, or 1:1.3-1:1.4 (w/w).

The immunogenic composition of any one of claims 1-4, wherein MenA is
present and the ratio of Men A saccharide to carrier protein is between 1:2-
1:5, 1:2.4-1:4, 1:2.7-1:3.5, or 1:2.9-1:3.1 (w/w).

The immunogenic composition of any one of claims 1-5, wherein MenC is
present and the ratio of Men C saccharide to carrier protein is between 5:1-
1:1.99, 2:1-1:1.99, 1.5:1-1:1.8, 1.3:1-1:1.6, 1.2:1-1:1.4, or 1.1:1-1:1.2 (w/w).

The immunogenic composition of any one of claims 1-5, wherein MenC is
present and the ratio of Men C saccharide to carrier protein is between 1:2-
1:5,1:2.5-1:45,1:2.7-1:4.3, 1:3-1:4, or 1:3.3-1:3.5 (w/w).

The immunogenic composition of any one of claims 1-7 comprising at least 2
different N. meningitidis capsular saccharides, wherein one or more is/are

selected from a first group consisting of MenA, MenC, MenY and MenW which
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saccharide (MenA), N. meningitidis serogroup C capsular 54 saccharide
(MenC) N. meningitidis serogroup Y capsular saccharide (MenY), N.
meningitidis sero rouE Q\ﬁ ﬁ'ﬁésu ar saccharide Grou

)

nW)
Subbcieiioli B AR PO a2 BPRoRoRALE group
5?%&&%1‘951%6%”@?8@5‘93’ 59rB ArRR9BE JEoYPSIpSiAtioa AEMRIA.
saddfmﬁldMeBYG podpNe S ephisboiséars glicetlyl\cauygatedr toaccleanige,
GrpupeB (Streptococcus group V capsular saccharide, Staphylococcus
aureus type 5 capsular saccharide, Staphylococcus aureus type 8

9. caml%ﬁaﬁséwweorhﬂos%ﬁr@wﬁmfaoeaﬁﬁm ngllgahbid-dneRingitidis
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OUf SRR A M o0 P48 iRt St Py
17|hn (§°fﬁ”f@#’“’é@”@b@@ﬁ%ﬂé@ﬁ’i@'ﬁﬁ@‘lﬁﬁ?ﬁﬁﬁﬂ%ﬂli’m
cowﬁkm#ofrpm AP eREceraRgCensishing 19t Mena ddeni ana ddgniitiich
cajialediszutiyvanjdgatsddon)ugraitedritea(sarrier protein 15 independently
selected from the group consisting of TT, DT, CRM197, fragment C of TT

102NARTARNIhEYehiC. ddNGIIHBHNBERNKNGOMRRRKION MFANY RERARA NG claim
Wh@&ﬁ\ﬁb&@&@éblaré@mwg Qé?n& %%ﬁéaﬁ?e %&E'iﬂwe?é? a?tﬁrﬂ&% the

n (;ln Csele rortrplte Qup consistl [
CRﬁ\?I 7 PD[LUIQ i munoe'enlc

cormfaeﬂf'gﬁ i 8&{%%&& 5 GRErPRE. BRI R
cafeatareschisiife iS8ksatetellPcoRfugsREisto RI%eiparyheesyridie 25
protesahargeprateinvistionwiyd s detwrendsitibh. 8 any preceding claim
wherein at least one, two or three N. meningitidis capsular saccharide

11corhgmirisoisealtr ectposinsiugalae 10, aESrEiEsHerotaibredAcéRarke®)

ImrgLROasigAMP PR iamO rRRIM I HREIRID g MitaRFas bary
Me&Wﬂ@/ﬂéM%%&’k@%é@%%M@&S1.59&!;/'9&1)0/ 9@8‘ AR MenY

are_directly con dt [er protein. e Immunogenic
pﬁ%rl‘tl\/é% 0 ééum s %%1? rP aP |ea£{°§%'8 c?vr&'g or three N.

12menlngmdls saccharlde conjugate(s) is directly conjugated by CDAP

The immunogenic composition of claim 11, wherein the one or more
saccharide(s) conjugated to the carrier protein via the first type of chemical
group on the protein carrier, are different to the one or more saccharide(s)
conjugated to the carrier protein via the second type of chemical group on the
protein carrier.

13.  An immunogenic composition of claim 11 or 12, wherein one or more

saccharide(s) is/are conjugated to the carrier protein via a carboxyl group on
the protein carrier, and one or more saccharide(s) is/are conjugated to the
carrier protein via an amino group on the protein carrier.

14.  An immunogenic composition of any one of claims 11-13, 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.

15.  An immunogenic composition of any one of claims 10-14, wherein the

saccharides are selected from a group consisting of: N. meningitidis serogroup
A capsular saccharide (MenA), N. meningitidis serogroup C capsular
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18.

19.

20.

21.

22.
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immunogenic composition of any preceding claim comprising N.
meningitidis capsular saccharides from at least two of serogroups A, C,

WE3EcHande MGy g ted imgriciaséesgrsapercipsuadsseenanle vaaNgitidis
camﬁumnﬁnaﬁfa@%%mmLwat&a@mswega&a%ﬁaéergw&ws'—e el&RCBN.
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selgrotd Yroeansidagreeqshasideisthitepoy/ace@T, a@ed 19B¢ friagraeswla of TT
andapcbbeitie (5t 25y lbbes tomnaurog pE & oappoaisacchirziaivi 24csrbedein the
HibrganBigatRdia RYBEEN. inRIRYESisase tharihe doseed/sach) ofihe at
leaghiwRainripes 15 bffrﬁiﬁé}%éa‘ﬁ%a“%c?famgﬂ O%Gth-ghpcapsular

|mmuno enlc ﬁ:om&o& ion of,.an sy one of alm
sacchari %s sucih a from sero
m n|n |s serog at| or capsular

sacth dgm?d%? 1%\Fv%c1ﬁ% %Fnﬂjﬁglﬂaﬂh?agfm?’ﬂ g@ﬁfc%éﬁ‘l:posmon of

any one of claims 1-26 and a pharmaceutically acceptable excipient. 28.
A Videcimankindgango roowusiioh oofs ey enei@dagnihistrathereicorgohismg two
25 meultigitialie NcHpstldNogRBA GRMROSHIANG iR Capfesringrisptertiem in a
hOﬂd&ﬂﬁmw%@@é@&%@w &&B%H%ﬂﬁﬁ%ﬁsﬁ Clpstiippietan,
Cée&lff]%w) %}Siﬂ&t? Haemophilus influenzae and Neisseda

men| g|t is, said kit comprising a first container comprising 30 tetanus
tox0|d (TT), diphtheria toxoid (DT), and whole-cell or acellular pertussis

7 oo RHSORFRIC BRI Cottaftiir BERSEREIRABS WherHAntaRd denic
comﬁawmﬁdfaawacﬁrﬁ@@haam TopBiged Aopsc ssméoratiakiprgtetine
vaseleaedffrimithe2gtapropristing hfel $t €T o RMXDTY ftagmiminGui Adeamic
copipieniton of any one of claims 1-26 with a pharmaceutically

The immunogenic composition of any preceding claim wherein each N.
meningitidis capsular saccharide is separately conjugated to a separate carrier
protein.

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.

The immunogenic composition of claim 19 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.

The immunogenic composition of claim 19 or 20 wherein at least one, two or
three N. meningitidis saccharide conjugate(s) is directly conjugated by CDAP
chemistry.

The immunogenic composition of any one of claims 1-21, wherein at least
one, two or three N. meningitidis capsular saccharide(s) are conjugated to the
carrier protein via a linker.
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composition or vaccine of any one of claims 1-28. 5 31. The
immunogenic composition of any one of claims 1-26 for use in the
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br% gcl aprocess or makin g

a %‘F@Eﬁ{@eésﬁ@%@ﬁ%ﬂﬂ@ﬂsmﬁ@%Jﬂ%ﬁ%agp%‘%\%éﬁa@éase the

use of 15 the immunogenic composition substantially as herein described

24 wiffhedferencgeticaaypeséior oheng pethdirxelaiplbstimicexphishiog H.

25.

26.

27.

28.

29.

commeratiye exspeuiesactiaride (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.

The immunogenic composition of claim 24 wherein the Hib conjugate is
present in a lower dose than the dose of each of the at least two further
bacterial saccharide conjugates.

The immunogenic composition of any one of claims 1-25 comprising a N.
meningitidis serogroup B outer membrane vesicle preparation or capsular
saccharide.

A vaccine comprising the immunogenic composition of any one of claims 1-26
and a pharmaceutically acceptable excipient.

A vaccine 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
Corynebacterium diphtheriae, Haemophilus influenzae and Neisseria
meningitidis, said kit comprising a first container comprising :

tetanus toxoid (TT),
diphtheria toxoid (DT), and
whole-cell or acellular pertussis components
and a second container comprising:
the immunogenic composition of any one of claims 1-26.
A process for making the vaccine of claim 27 comprising the step of mixing the

immunogenic composition of any one of claims 1-26 with a pharmaceutically
acceptable excipient.
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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 1-28.

The immunogenic composition of any one of claims 1-26 for use in the
treatment or prevention of disease caused by Neisseria meningitidis infection.

The use of the immunogenic composition of any one of claims 1-26 in the
manufacture of a medicament for the treatment or prevention of diseases
caused by Neisseria meningitidis infection.

An immunogenic composition; a vaccine; a vaccine Kit; a process for making a
vaccine; a method of immunising a human host against disease; the use of
the immunogenic composition substantially as herein described with reference
to any one or more of the examples but excluding comparative examples.
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