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WD 2007/ 000341 PCT/ EP2006/ 006268 | nmunogeni c
conposition The present invention relates to

WO povaegeni ¢ conposi ti ons conpri sing bact eri al PCEPB290&E006268
sacchari des conjugated to a carrier protein, in
particul ar those saccharides of N. ? meningitidis. It

addi tional Iy rel SM¥OUNPYLRIG GRIRPRIUPA:ci ne kits

conpri sing such sacchari de conjugates, processes for

The {%eﬂglnbgﬁldn%%nh%&GQPr% tbinpBsitiGHRLoneHgNRtedRAficapsular

use of vacci nes and | mrunogeni ¢ conposi t1 ons
sacc@ﬁndqefe qonikgatero P ish catrieérRigiein.| in pPgisulaE| thpes sagcharides of N.

fb‘i&dsltogddlmﬁéﬂy Sicflea8! Uadcinddf @Rl Patci! kils t éinprising such
ccharide conjugates and the use of the saccharide

sac@@nﬁ@g@&rwaﬁeﬁ t PrOCessesf frt Makings the rde@ungaemie. compositions  and
vacd\ll‘?éssa??d' fh@ V:ﬁ%rkgrigé Uh&lises hdinfh@BgRRRAINRsIHBARRS the invention in

causes bacterial “neningitis. Based on
ther@mg Ibalggmlg@s do @gﬁ@gq!sapf m;p%%@g; Rreingleinfectign waing the saccharide
com?%t@g BRYBR Wk dithe SRBhAHE ddh @at&vﬁ tRe®Bnl1EENE bf £fhedicament.
, B, C, H 1, K L, 29E, 5, X, Y and 2).
Serogroup A (MenA) is the nost common cause of
NeisPsQHéjgﬂbﬁin i/§l§6\§ea'@ra?ﬁjhe®"m@rﬁﬂn£rﬁ rAdftfogehd whRh 085 R4éR Shacterial
responsi bl e Tor the ngj orlty of cases in
mend@lﬁtﬂ Gased Oﬁdbﬂtqu@l@sm Svﬁapﬁu@h@okyéﬁfﬁihﬁﬂ% twalyessesegragps of N.
HRRChd Sééﬁfrdém@lea((/xlmn@qew €, S9EPRSBE 10N and 2). Serogroup
r|S|n N. neningitidis saccharides conjugated to
A (M@n i Br theprmpéﬁ g8MAI08 RSENOT RPIdRBIG disease dn calbr$ataran Africa.
Sercfbrrtgfp%' B dMve Qﬂ? r@fp&ﬁ%w éﬁftﬁ@ SlajéHty toelcBseTint @&/e]bplr?gocountnes
ependent pol ysaccharide antigen into a T-dependéent
with ghg n’eg@mlegamsfbemg ¢ausgd Y Witpdaand Yrmune nenory
response. For instance WO 02/58737 discl oses a vaccine
conprising purified capsul ar polysaccharides fromN.
Immoeogeni CCbrdli)QBItK}E!B(Ig!TmnipmgAV 1@eniigiB8is sadchéarides cpojggated to carrier
r [ e e (N .
proteifs Brec@idh 4t BhoOUP celfRRLAbR MG AERROAE Ll of tyrping the T-
independemh pulgsacmdamde ahut&get;lame a\ﬁyde(oehdemgimtlgem capabde bf triggering an
imm{.lge };‘&?’é rrgspo%r % \F/)g(grt @é%nggwgedﬁ%?—gegi g%lléseégaé Vac&nd! %Sr%pnsmg
purifiei mulaalpolysemhagndes éromTWe merdsgitidis mwn@wpsnAc@nd/&ﬂS& and Y
conju%ﬁeé) 'Eoo¥ cg}rfép 8Pofte|ﬁvﬁ§vpéé\%g Otﬁgcagj?%i?a(}%ﬂggg%caé% Eﬁét' éﬁepolysaccharides
ShOL[:bd)leysmItIehabe denjugatediin dreeshr8® way dthiewght thersaoes linker to the same
rotéiﬁ"cgr‘?ire to achieve an efficaci ous conbi nation
Protgacd™s In particular it is advantageous to conbi ne
certain meni ngococcal saccharides conjugated to their

Therfér %rﬁélﬁs CRAde@l B YevBlop! BbreRkIC B8R Abﬁlﬁepf/ﬁcﬁ‘le@, h&4ih& neisserial

others at a |low ratio. Accor ,. 1'n one  aspect
mentﬂg'tlﬁheﬂﬂﬁ eB@SENt Natip® n COPRETRS | g‘eerﬁQY'Ef@@I gh a meningococcal

polyém&%e%rﬁluga'ié vﬁ@émé’wrfel'é)eoﬁ]géjﬁlfohséf%cﬁt pdifRRthatide is tailored
di fferent meni ngi tidis capsul ar saccharides,

(rathgh s Being Weifosm) i peNiPes a EGasiees gembipaiAvaGoing: In particular it

is adV B8 StoSESABINE S cdVRi \m oé@%a@@ﬁ’end@s%mugated to their
2007/7000341 PCT/ EP2006/ 0062 MenW whi ch is/are

prot% RRTigER Al high aagsharids:Aroteln fﬁt@r"( %Othﬁéraé Prow Fafio.

saccharide:protein 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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(Ww is between 1:2-1:5, and one or nore different

saccharides is/are selected froma second group
weongesing of MenA, MenC, MenY and MenW whi chPCBEPRI066/006268

conjugated to a protein carrier(s) wherein the

er R BB 23 bl BAPERe Sk

(wiw 3s betveeprb2-dim andnorigeobeove diffeBznt sa¢chiriges is/are selected from a

-1 i : ‘Al : P I :
secdpt g ot ety Wb oY, dnc Mebf i ol efiygatea to o
protéin sarieh(a) Woiereinthe sacdharidgipmtein matioa(w/Wwiis betwaserp: 1-1:1.99.
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 (ww. In a MenA vaccine
In a tvlea V¥ aacanel heohtidlehMandisaheharide to carsier pratein gaotbei between 5:1-
. .pbe. 1% 15,4122 5
1 GERIAPIE  Yrle 2 i b2 f 3R] g venv
vacdhesmneahm oﬁIMehoY sacahiadde o careenprotain che bieciaiween 5:1-1:1.99, 2:1-

1:1 9% é 511 i 12131 8} 111 igl 1 % %11 % 1& § (w/lw)srn]a l%e&AQlaccme the ratio

betwe
of Mén 2 &acﬁ:hatldéZtcBearndr 5rote1n Zaﬂ-be bet\&eerm 3 1541: 2(4|=1 4, 1:2.7-1:3.5, or
5 okt 3 B (H\I%:. : £ L , :
12 13 TR e i s il i, & RE0REUEE, brer protin can
be hetween S5t1é:19%r2:1417e89,cbhjlutatée. 1. TN hhp U 1-d11.4r ot 4i1n1-1:1.2

oo SRR 5795 LY. RS0 1 ST BB

et al Analytical Biochem stry 100, 201-220 (1979))

The ?%g; %Q% ? Cttooéarﬁéarcﬁgf%'i’ri grgw?fn gectoﬁfug}a@erq %b.rkgeé?rgﬂned using

ively
the sterlized cwompyt)e fToe autouit oDlsmanOs dsteayinedrusivend Lawdy assay ( for

exarﬁé@@% R%gla?‘ﬁ%ﬁgcﬁe%yp %ﬂ?d&%\?%%d%éﬂ BR¥%r&n 94 al Analytical

Biocberoistrpri0fe 20¢-@2D UdaT ¥ antdrtbe gimaeunt |0|ﬁlseccﬂmrde isidgtermined using
ICP- Fi%%g@;?qc%él Q:oﬁéleggfléitn% oBfidh %hﬂﬁérﬁ ec%@@or@/) rf?rCMﬁXA DMAP

vaccl
assalyrforeMenG rand fResorc@®| essayfoe MeNAhand MeoMd Modeigmagt dle (1988) Anal.
. a carrier protein through a |linker and
B'ocﬁg trsggtsﬁa) In a MenCY vacci ne, MenC may be

conj ugat ed through a linker and MenY directly. In a

o SRHEHHGLEBTRBF Byl e SO ARG BEANBR oFcarrir proti
thancwimgrugiealy lirtked ughcadriéri priotain.alnda NéenAC daceine 10§ .thgdnvention, for
exan%&%,{jlﬁégg S Q&Pa‘?% r%){ Bg%ohﬂégt%@tgré Eé}ﬂ%tef)?o%up ﬁ@%h&?g IRer and
Meng@idireethye i am&havac_nme Mmﬁlugay bel Cgmpgatad #irpugtoatinker and MenY
direchriF S?wé’r%sr\ vy \%%Bhbg\?er%)%a‘?) m%eér‘;e"ﬁur?ag%zﬁ’g‘%ﬁ Hihker and MencWY
directipoaridenAfe (ngy besioajugatedrihioygh edinker atNOid\/leraNMdmCW otein -
wherein the saccharide:protein ratio (ww is between
1:2-1:5, and one or nore different saccharides is/are
In acturthemyaspecttef theeinvedtianathereris mrovideéd aphénmunogeamic composition

comRT 350 BRI AteY Hnlnd® pEpied; 15 sl type of
carrigve pAtEin aferi imstanive AT ORME7¢ dirpiegatibdon ¢ Th. hehereinr oee or more
sacc%@ée%)gs/\gt%g%@]@@& e A p%t@kl%ﬁ@&ﬂn%é W5 WnRAL BRAGiN ratio

conj ug ate to the carrier rotel
(wiwhist beteeernd @hhibi ard prevemere diffecent \aﬁv@habéesf\ééaie conjugated to the

carriér protsintwiierein! the 2adHafde b AsiGh Mt WAD) €®¥%tween 5:1-1:1.99.
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be conjugated to the carrier protein with a

saccharide:protein ratio (wWw between 1:2-1:5 5 and
wORWY/0eBmj ugated to the carrier protein wth aPCT/EP2006/006268

sacchari de: protein ratio (ww between 5:1-1:1.99. In

o Bl FRASYE YEERS D M 2, GRHELE o Sl i win o

sacdhatideprotdin Zatib: (SllwhblletheeTV\)Y 2xtbjandMent tanjudatedtarthe earrier protein

il Gy, BTN 6805 B BELHE B oy
be conjaeted twth&cansaﬁmh‘ﬂi vt amacbmmel‘mbiem (atib v/ w)edetwesn 1:2-1:5

ons vt RESHE SRRGHO0EE s Rab e 0 i eveor

5:1-51D091Inla 82nASYEY vdeaite, Mersh G onay bercoapigated tofthe baarier protein with

= saptimerBee s v b aleE 1 2y S ey L EgdteGothe carr

protémnwittgid isdcchacioerprotein n@tlad(IW/W) dlereeng 5:1151199.,t bre Meo#t may be

oprotective dose th

coniigaib 1 BRGNS PAEE M S otcher e O TR WAD RS ApeRy 125! 5 and
Meng@WYiicbhjagated pe ttie cdrriehproteiv evithizosadcharide: protet catiodedw pbetween
514 nogeni ¢ conposition of the invention for use in
U tUhe¥treatnment or prevention of di sease caused by 20

Nei sseria neningitidis. Accor di ng to a further aspect

or. the inhyention t
AcoiiHinbrt gdHHEEH 4sReis o hEnfri e ooy & mel o1 impunising 2
humian Hobtagemmetfdissane €a Oéeciabymmssam Merﬁl@tit/ovdﬁ eonprisiay rentinistering

ar evention o ases
to 3R &Y o8O Bleci B85 BR13FrRdenE sORPRtifen or vacgine of the
inveR#on. chart showi ng GVC responses in an anti-MenY ELI SA

ENYTTO12 is 30 a MenY-TT conjugate prepared from

native MenY pol ysaccharide. ENYTTO014 is a MenY- TT
Accdrdin'gu@atae fmﬂepadspdctf bonthal inveritioni th'%@ds I\@‘oned an immunogenic

ﬁ‘? sac ar.i d ch had ung [gone @X ‘ﬁ db
compRRagY NG e '%’h for g G RFRTIEsT g r RfeeH FUg&EUSee By
Nelspé@maabgftidism m cr of | ui di sed MenY pol ysaccharl de

whi ch had undergone 20 cycl es of mcrofluidisation. 35

- B - Bar chart show ng GMI responses in an anti-MenY
AccdsBiAgas adyrthar¥petIoe thes ineentidantierETis ponjidegiod eseoifharimchunogenic

compgs RS o1 (GRS S EMBDURT GoLBR A THIAR; ol BediEament for the

treatpiedpar gdvéntiomafidiseaddsusatisse dy Mers¥epom mesmgitilast | de whi ch
had undergone 40 cycles of mcrofluidisation.
ENYTTO15bis is a MenY-TT conjugate prepared from
m crof | ui di sed MenY pol ysaccharide which had undergone
of mcrofluidisation. 5 Detail ed description

Des?rﬁptb%bo{eﬁ% CEC of the present invention there is

provi ded an |nnunogen|c conposition conpr|3|ng at
. | egst 2 i fferent .
Figurd dorar SeLmiiabieif GRS Bohists n SBRENaRY ELispy FvoRT012 s
a MenY-TT sbnjggate premansd f.rbmrrgatlaé M&IYApc(INacnlmnng ENIYdiT814 is a MenY-
TT ccsar?j{:(g)gtg%lﬁgpa'%ed from microfluidised MenY polysaccharide which had undergone 40
cycles of microfluidisation. ENYTTO15bis is a MenY-TT conjugate prepared from

microfluidised MenY polysaccharide which had undergone 20 cycles of microfluidisation.

- B — Bar chart showing GMT responses in an anti-MenY SBA assay. ENYTT012 is a
MenY-TT conjugate prepared from native MenY polysaccharide. ENYTTO014 is a MenY-
3
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10 capsul ar saccharide), MenC (N. neningitidis
serogroup C capsul ar saccharide), MenY (N

wores7igi3ti di s serogroup Y capsul ar sacchari de) PErEPB6IWG6268
(N. meningitidis serogroup W35 capsul ar sacchari de)

T GhRubale prenee SaL mForRiiat feRt, Bppskshafiga fhicd hag pagergone 40
cyclds f Linforoffiidisation. OrENNTEO18bfsf & entMenveThacdnjlemte iépared from
R eGP LB S8 S b ton

carrier(s) wherein the saccharide:protein ratio (ww

is between 5:1-1:1.99. Mre specifically the
Detailadescrip§Rnconpri ses at least 2 different N.

meni ngitidis capsular saccharides, wherein one or

I o oo oSt sy o et S B GPBI Db Bmpositon
compasing at [eajt afersnt N. heergapiacapdelap satararidestwreréin/ong or more

. s hetween 1:2-1:5, and one.. [ | S
slarg S RRGPY RN & B COTeUP ETBRRY ot VBB elbnaogpgligs serogroup A
capsuldrFagthaiden Mm@/, MenmiMgitians séfogkbuptC chpsutdraaecharide), MenY (N.

el eP B ot PSR AL I B ) PO MDD ciggserogrous

W1355capsultin saachide) Whichi igTane @gejugsted Ao prdteinncander(dybaibirein the

oo SRR A B OS2 12, e SRS ARG Scrarces
is/aré.selekted florl,a decbnd brdup/corkisting ol Men8, MehC]l Men¥- dndlMenW which

oo T D, SR, S T S SHRI h hun
betwiea@8Mi10go.t 0o 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 (Ww. In a further 30 aspect the
Moré BpBERGARNitte cOmpositidri oompisesr atdesst igedifiereat dhatendeyitidis capsular
wherein the ratio of Men A Isacg&ari de.to carrier. ..
sacqhiagies. vheleip AR H“?F%'g% g selpcied from g firgt groyp cogsigting,pf MenA
and Meh@whith3s/ard edrdgated eh eetainSceatridr(s) . vitereid ‘the $adch@fide:protein
. 1.5:1-1:1.8 3:1-1:1.6, 1.2:1-1:1.4 r . 1.1:1-1:1.
ratio () s Behiepy Lt e ngnbiar oo RGN SpeIancRs e lesipa from
a sawnprdgrees dyhsiting af thenG, ddenYWwapdeMentWhevhicht istarefcohfeigateéd to a
oSSR b eSSBS SN e B 11100
1.2:1-1:1.4, or 1.1:1-1:1.2 (ww, or between
1:2-1:5, 1:2.5-1:4.5, 1:2.7-1:4. 2 3-1: 4., or . ,
In o 35gec] e UG CoRRPSSHITR oaar e Rl TRl i o of
MenMM saczpeddd tocodrriyr pidtein fis betwegndiip-1ma99,cngi £§99,0T. 5NENAS, 1:1-
n and .t he n ro consi of Men NenY. ..
11208 B0, 800 E SRR 8 R ST e bRy boostion
has MemYrageimaridec ahpedi theaato oopn iYssacgharidertd caajes pratein is between
har.i rejn.the ratip .o Men_A sacchar, 0
512188315 QTR Ralg 138 213080 FERA D, 1Pa s
aspékct 2heg irimdndgenit cdmpoditionl c@mprides/ MgnA shccHaridey wherein the ratio of
optionally ,be conjugated through.a,lLinl to.t ) .
Menc rSFFg}af16’¥otf’eﬁaﬁ']'efja‘%{§%"]\/§n‘?9q‘é’ﬁﬁ'gHr%ﬂ-553?3{&4.' Jeggﬂe‘qf'%’i g 1:2.9-
1:3.1 {@/w)adr betwieehbh: 14:$.90cRal-1:.dO9 d.Ta1r1.8r 1 DUIHIEG) 1.8:1-1:1.4, or
11 RTE T & 5 fusthgr ofpdey b MpnubgBy st cqmipisg Menc
sacamayidepwherem the katiodofr Blehl @ szooharigat tedcdroert heoteiaris ibetween 5:1-
. £i.nl ¢ ¢ capsular .10, sagchari,d e[ ein th
11 % B oq MR RS 3% SPEET L8 ASLE IR, orcotween
1:2-1h&f WeEA1:4:5212.51:4.3, 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
w@200rioen34pr ot ei n] and MenY capsul ar sacchar i dePGITEPB®061006268
the ratio of Men Y saccharide to carrier protein is
between 5:1-1:1.99, 2:1-1:1.99, 1.5:1-1:1.8,
1.3:1-1:1.6, 1.2:1-1:1.4, or 1.1:1-1:1.2 (ww [which
Morér8jed¥idal @ rtae |fiystkg®oub imag tdopisistost] Mgret add lMJeridjeandahe isecond group

oot BNl el 585 SnBRSR T venton v

immGRAdgenty c@ﬁmﬁﬁdh(sséonhphsb@t A &ar%ulbrEsac&haZLdé dhekein the ratio of

Venfh SpEstaly 1h e 3pist RIBTEE PR A AT By hidek o HAE:35. or 1:29-

1:3. T &/ ﬁﬁhl(gf ®iagopfiendlly bamdnJN@at‘éd iﬂﬂdu@ﬂea liKerap she earrier protein] and
es wherein t

h
MenaGRTalar Gaocequeren P dels or Mo b saseande, o) carigg protein is
betweh-541-1; 1980, 219:1199,: 158,1:1.831 B: 11:1.65,1.2:120: 1.4 1o 14;1-011.2 (wiw)

iy iy e tioh SRt e TR ERHEEBR Bigag papsuir

saccohafdel Wherei e adtiodsf Mére Cesatchivide i carried pidkgin A between 1:2-1:5,

12475 195 425 818 1 GPU5HE b SUREY & ey o

linkeffay th@@ém@np&dte{n]b%neqmvgém%aaﬁyarma@uwnd@ \Jvmérlemrthboaﬁmef Men Y
ar.ri rote n r
sacchgit i CRES PHUFEL A haaeer s o AoV el & 1.3:1-1:16,
1.2 'g_afim{mi i 8‘81 ﬂq%@\i/@?[\ghnas r{@g@ifemrfailygebﬁrbmimmligated to the carrier
protalip Menyi 2 KighC qabsbip S563aaidgp fhérehiy e iy Fafen A and ©

sacchBfide® R khiyieberalein@gtis Yet@ehupa16s] tR4t1h4 £:aI771:815, or 1:2.9-1:3.1

owrof SRR i, oBlcB i B chElianied \NRHPE R Ire? 19 ngecpries mpotein(s)

and MRhYize WrﬂV\Bd:dpsG&GGadzdh%hdés‘ witereini tRé sats \WMeran dnbfw @#tcharide

10 T gEO Y B DD ot PPALH G A Dbt SdaE by 1 4. o

1.1:1-hnughaut [ddy Svrﬁdiheohéy Cptibedlly By dlf‘éijtlslatcmjugated to the carrier

h . hari d I
proigelis BEbRepater speulF e R i R oIeVP A pacaoiiag i carrier
protdifi 08" bétoieeni a2ans| 3iz4d:4L o1: scrg'gsé geg:rreg 291 18novv/w)  [which may
an

op gty B P HOBIPn I B ip o, i PEiBBhar T Blerghieny anc

Menb® &dpsakrisaceiatides IWherein rtﬁéilﬂ@t&) uf MeasY tandi W and C saccharide to

carrBo P, Babisn S g b0 Uob3he! BOTT Ebodck) dgkbebe 114, o

1.1:Pradugvay) [@ridgadaec mady dpsiofdlyeba dimetinucdrgugatéd rtepehet carrier
orotd AN B e RS BcE i et B S bR, i

linkelab G edrriéh Prptetisiel it of sacibry amermw thetowe Ofor egampld T and for

scclo S8l Bl ot OERFERRR °5 1 coi e TEom e

and protein D. A nore con‘pl ete list of protein

carriers . that conj ugat.eg of the .
The {1B7R - Sheenande: Fiductiont B8 Shecrimrom b SRSe Sbabianerice or
oligogatshagdé afd shcludas ot Hdl)ks)ac@amﬂelé are nsalatémarordeaamyia loe isolated

onuatedto different c r pr f rom
from FRHelta ond sitsi CisasiAriree WiKs§hahehes Bost i kialtplp fPa07524
and Ehegm an@bptlcmallpbpmcmﬂunﬂrsatléﬂ Polysteehaeidédean bagizad lin order
ated to t arri rotein

to regﬁ%eﬁ)? #9@% Pwo%%ysacchandse samples Sndidr 8 improve fiﬁeerlagl‘l“lgyefgr conjugated
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consi sting of TT, DT, CRML97, fragnent C of TT and
protein D. In this context CRML97 and DT nay be
w@omgiasied to be the same carrier protein as PEEEP2006/006268
differ by only one amno acid. In an enbodi nent all
)
proatt):?%.s Qh cgg%glr:rgg}@tg% ‘%56 %Zﬁgg {lglrn?gll g’f rgﬁ?ﬁ%héf%?@?@?éb ?@p%at units)
and asx typieallyi fwdrcbi!esedanéys‘aochalldes nore saccharides in the
conposition, the saccharides could be conjugated to
the same nol ecule of the protein carrier (carrier
EachnaV. eoahiagititia(andjop Hilmr ecapdilaf saesharidecadabe cosjugated to a carrier
[
prot& 8 %&ﬁ%@hgéjnﬂ&%eletceedcf?cﬁﬁ triefé FSP E%Bﬁﬁﬁg\%ﬂgg@%7 Frgé ment C
of Tfl'oarialepmtellm@ wmremma lshaf Btotely deiens dnef ey ve used in the

conj%énl% h{@{‘%u% pPe% %8 2 do»k//‘;ﬂqwu%gd%e”ﬁgﬁxfé\/‘?\?‘%enlnglnd/s

(andidzrtiib) careslutar shbchatida andykipey conjegeted Medifereit ndkfiangrotginsyfrom the

othe&b agrge 'Xﬁ{ei‘)f‘rqg{\_%r@ etﬁg)? teﬁ% rbsq%acc(ﬁba(%t%g qo I\(ﬁe‘\gan%{] Elln}%r EHPgtem For

mstmpaheu Fay alldxangzargmaeeﬁ tootheua‘ahammermmomu belsctefl ftdne the group

cons‘?ét%%;eﬁﬂ'lcﬂf 'cﬁfo&a?E H%'n?& fer1°£ %‘té‘%‘hrﬂ) R i §5nte§t5CRM197
onl avi'ng’one Cacchari de jugate oit).

and DThmapge nomsndma@dmbe thensanod carfier pﬁrot&s‘t aaﬁpe@lcffeobytonbr one amino
[ a r

acid. E1ar a%}fngrg?'s (t: §I|I &h)é%g )f/d (aﬁ&/‘or Hbgfca?%ﬂbrt %’%ﬁ%ﬁ'd&ﬁ present

are conjugatexetovidr.sa. 30 I n a second aspect of the invention
there is presented an i nmunogeni ¢ conposition
conprising at |least 2 different sacchari des conjugated

If theeprateint eayrier ds tthe saaree faryp eor ghorec sagoharidgsy it 8ien composition, the

sac \N%ﬁ&gé LRGSOt {;&eéwﬁﬁhé‘fé qﬁﬁ')oléc%{ aLe t m&&ﬁtﬂrier‘)(carrier
{he Tarfier rote erein e sacchari ern

molecatesohgwignR merebélffaxeeh sacchatidgs canjhgajed rtatlil) d$ee fordnstaece WO

re

041035 TR0 T BIE o halS RRAREPIAER St BLa RREE e ang Menc:

MenAaand I\/(evwwv)MersA laad videmY;5MenQ :ahdIddei\y; IManr and MenY(s Mgp W and

Meng Mérdd Wide il ﬁpﬁﬁp%gﬁﬁz% cBind FRAVIGHAN! Menw and Meny;
séparately °Jare carrier protern' it

Men@e MenW boad Meh&f NeaAcManCdMenWrmd:luap\agarbemdtl‘denmehe ane MenC,;

. i (

Hib %r?t! Mgﬁ?}\f udég_l ity 8“{1‘ Zi\}l%rm Algeﬁ%atﬁ/.'efy thé %Qéc%ﬁ?%? ﬁ{ag%%%h Ebreeseparately
conjpgatee it differarit emc)leCLﬁesThfetheacpeneiracarsarcmah inie¢cie phpratein carrier
t f rrier protein

°”'V?‘%W”H é?ﬂ’tel&stag t%g% Mg&e tOF‘gr oup consisting of

TT, DI, CRI\/I197 fragrrent Cof TT and protein D. A

fe. Q6

Imm%égﬁen?@é%p?&s‘ﬁlohb of tt}% fir} a%%)g{:trbf ?i‘%;llb{é tlég ntnh‘é?l}l Salg'@é%\ge%rg or all the
additieniab wharbptetitics qﬁdnat @opnd:RMJ_@:T obihe iMYENtiely am;wce Nefsder ed

to be the sane carrier protein as they differ by only

one amno acid. In an enbodiment all 10 the capsul ar
In assmz_oharas@est pfr theeimveatian therg igRres¢nted M .imTheogerjey composition

: I S

comh@%}ﬁgge ﬁ%ec téﬁe%ﬁg rsnggéﬁaﬁfri‘%éugo@o%gstleé sleﬁ%%}?h?%ﬁl‘{ﬁ@ shA@Stype of
carrigepiotejin twrmremsmeogrm@rp sacelwsie(ws/@rawnmatﬁe toNeen pgrrier protein

when%in 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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meni ngitidis serogroup C capsul ar saccharide (MenC),
N. nmeningitides serogroup Y 15 capsul ar sacchari de
W@ keANY034N. nmeningitidis serogroup W capsul ar PCT/EP2006/006268
saccharide (MenW, H |an uenzae type b capsul ar
d u 0 u
By %38 g H ?Sn(a El}j(rtlodqel"% %Eg%%fr%gtﬁ%g Cogéug’ R fs meﬁ'lt that the
sacczhapded ane comiuglated tdghe sammaBlestlmchwdmﬂadt;@sdlfftg'eomacpharldes are

not SRR 1035 Eqe oot e Come R ERR R O oup v

capsul ar sacchari de, Staphyl ococcus aureus type 5 20
r a Synau 8. .
The @agagﬂl grsaéégﬁag @s) g'fflaly?I QQQ( bﬁ%?,cl?glﬂ thg EéJrH tﬁlér%ﬁoél?aérler protein
indepgmdently Nelentedi fmgn thedgroup R@n@nsmmofaET LEZT aChIIMdW,sze)gmemt Cof TT
and @ﬂo‘t&ﬁﬁ“’% Eré‘go%plgl'e Ilsi fo +r8%r}? rIéTP Shatal‘ﬂ%/ Eé chtthconjugates
capsul ar” pneunococca sac rom
of thsemwmyqye is ptesa\tedsbeldw B, thid AonteRt CRM1 98,ang DT Wy be®Aansidered to
be tl:l‘e1 @?E%Fﬂeréoﬁ%teé n%othje dlf{e]rﬁﬁ ’“’ﬁm% g?’rﬁﬁo gagolr?g%rg ep%%glment all
the mn‘psulhesaﬁhamd&srnresnnt amnedngugated tooT.conpri ses two or
nore different saccharides fromthe sane genus of
bacteria (e.g. Neisseria, Streptococcus,
The 3tigipratibod gk t:63 andfowaatim (il 11us99) saccbaredesnbaylibreseigcted from a
Y gk, r c n e
oS Bind B, 30 A Aaasc ke, AneAE Sl Aver,
menﬁ*@iﬁcﬂ*&as@a@groqpn Caapsdar Maadmmglenf)a_t No memnglt/c_l/s serogroup Y
con SRR AP o Sl W Sl e e
H. infloepzéestype) bMeapaiar aat;chlaedml(lglb) |Graup & Streptoesqees igraus lycapsular

soch L, 5P FOSPRBLAR,GATh) P sl gponocs
groupi @lhbépsgidrlsamﬂhmer &roop B &mmv@sygroapdlwaapﬂutmfssacchande

0 do J
crof P8 BB ARTOH Y RS I AL 3B v
capscnrlartdaecmmmienSh‘apfuylo@‘omszawét/li)%eéﬁlcmmafmcmr@i%%&cchande
d - ' [ ¢yl .
from §]aqm§ﬁg }I;}%I @Z@%ﬁm?ﬁt gsSLrﬁaéﬁ{%}%ﬁQ? %g%naﬁ'lgggé.ﬁ{aéé%hy LPS, H.
mﬂuemaeHaFfS dm)d frorol anyeef the gahsulampravmacaccyli sandrasigenisoyh as from
shth O i VRt kon4&% e eds£0
sorcfPR . 0%, S o 7, B, 90119051 FRVANUETpA 7 foc, tom
19F t 2%022F,523F ag a3t Im oneoambogtimentrtheammuopgeras _@nmposition of the
mveﬁt%)ﬁ' %ngig%tc?f o‘?lcl)mBHg& %rdrqr%rg d%{erérr;li S?E&atriﬁggﬁbﬁletﬁg gartng genus
Sane t carrier elntor € pur poses
of bantertemesg Nwssat/a, @tieptoadcers, anhalocmsdor(fﬁﬁ'gmomww,
ot her non-toxic nutants of diphtheria toxin [such as
CRML76, CRM 197, CRWMR28, CRM 45 (Uchida et al J. Biol.
In oGhembairBent38BBA3BA4, high $1B) sacCRfids; iCRMAET IBRVI2] low ratio
n Mg 0 1 :
soo B HINSTIRRY B! ol ghA 1 S350 LA o o
sacchdriderr iankadthenHéerdl ajédk\ketatlpn@accham indehethenorilpra high ratio

. t .
saccffidy \Rltches ottt g Bedie: miy bePhiaiaiy Pl YespBefidly. Yaceines
comwSir@smG(Y mnayt i e btghAQWI gatisy, oespestivalppr evaceings dgerprising

Men y§e %@/h.ﬁhﬁo&/@g« Qg‘ﬁg Olresb&ﬁlvéédf a%@dvgéct}?ers comprising

nmut at i ons d| SC
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 fragnment disclosed in US
5843711] (note all such variants of 15 DT are
weongiasred to be the sanme type of carrier proP&i/RP1006/006268
t he purposes of this invention), pneunococcal
pneunol ysin (Kuo et al (1995) Infect Imun 63;
2706-13), OWPC (neningococcal outer nenbrane protein
The sacchaatiey obtheriavandidn fincrarticularding nlgmaanﬁidimaQ@Eardﬁq@ amd/or the

o ol YR R PRl g o v

inveBtitn0@20®)njugatad: t9sa icarrier ptadéin such\@s delapas &soid (TT), tetanus toxoid

oo L AR ST A PSP A0 1T

congidared iteibegtheusame Itygpeh ofraarrieDsrotaincier Ithe putp@pes of rtim invention],

on B YRR TEIRIRIAS Y 0y LRES BB gt s o

CRM76t €&IRM (1Bdr &IRM228:tCRM 45 2004da ehiabdt BiamGherm2218; 3838-3844,

v 408807, SRR ERRis 00968 8 RO LR s s

by Nichoiis BndfYoGle Ilee‘ﬂedeﬂb’ EngDe@oe b 1S, Eok: FFartketeuMaecgsDekker Inc,

1995; Eg)eﬁgtldbglé} rﬁﬂ'tgtlélépopé(ugﬁ%qg%sp @Ina& §é}b8ﬁd/HPR|5 15t8|}8 Gl%land other
I'munogeni ¢ conpositi on he I nvention uses the

mutatippe didclosedrinilé$ 4308061 ar u&d@tiﬂﬁaemuta}tpom of aftlepgtagne or more

resi&u‘@g.’Ll){g I%qg eLysfé)ééir PRk %Cghd% L&Q 33%4nd érdrﬁﬁtg§|§n§dlscl&ed in US
nmeni r'di’s capsular sacc es an

591 mjﬁftcmU&G4556§Beomfragmerardusﬂmed ||m’éﬁt5831c370\ﬂe(netemllbsw:h variants of

c n ,
DT Ql'e Eg@.%kg%& utga e gﬁ@sslétrfe{] aﬁ)@ 81“@%:‘39?%&@5% f‘HretﬁS fBurp%& of this
mveattonl ealseummccalmrwmdm (ISuo ehch (@995)hl@f€l‘0t Immun 63; 2706-13),

OMF‘?E&E&I’\%&JC&I cf(ﬁé(j’l ’53@2%%% a(prrl %ese?%@ ,X e&d% v-g! fgc?"é ‘}V c}Iwen/ng/tld/s

serogmepﬁﬁdEﬁOBi/Zﬁﬂdl)u s)gdheatid peptities 4nP@31868bi BPO427al(e eat shock

proté%%égmg)a QTIPS %@%oagdfgtg% %é&;glb? o 8bA8668, EP0471177),

cytolRQas, Hﬂﬁﬁwmmhl factons enthodhonest (WOh91/Dﬂrh4ﬁiogE§|ﬁmel proteins
comﬁesqf?q?muitfp%n%lﬂé%i §P4F%§QC%6?{6889¥FBH \%‘?iﬁué‘ hopen derived antigens
(Falygi @t @I (2Qdd) &ut ddnfrnunal t3he3g163a§12"€)cw§h stsi N@Q podteinT(Batdldoi et al
(200?}3&4}%& |mHJi\9ﬁ%8m rPnETn%ES'cd%'i Qur?éd% Proté.ﬁ‘ P3P (WO 021091998),

eni c COI’TpOS
iron Lptake prajeing GVEY B‘dé23337)Honlns°aocBa1f|G:Ie1/f&@4@1 (Y2108 1761)e0r Protein

D (EEBOY o WEERGSS S, agment G of TT and protein D
The_lnnurogenlc conmposition of the invention
s BFL, 60U kRIS 0 TRENISEASE by s vpe o

carriamproigim (lndepepdentiyh ch alaggt tiventhreen douvian eachvieh (bessagcharides (e.g.

N, i oA e dles R D HR e e R arf Bfociment
whergbhivand dV.VeenngitidisisapsulaeseCchavisiesyane gregenty)Hik orgyusacenjugated

to thgg‘éb@cﬁné% fofirPhs ti?_!it l%%gtct%r *h‘?'%ltﬁgﬁﬁ* {sé;c"{“:rof%?t/\f?'n‘i‘en:nglt/d/s

t ween and et ween
saccharides. havexannlé b3 dret gﬁeféﬁ N..merpryitictisl sacchaddeq (MenAlG,Y,W) are
inde%%ﬁeia{}@a‘lﬂwggﬁé& td RITARR! #_)é( thmeilflan C?n&eﬁltcbﬂjﬂgates and optionally

onprises a sacc
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
w@pw700B46; or around or exactly 1:2.5 or 1:3 ¥@U/BP2006/006268
an enbodi nent, the i mmunogeni c conposition of the
i nvent i he N L gl tidi 20 saceharj def ;
i 4 SRt o i ERRGRH chhbosiS ST RS Bihe) cBRSEs a
menpgitidés saccharide ¢dnjlgated foar carriesprateireseledted fnoot thergidup consisting

o STUTER AP 3 A TS, e

comgositign ahtheadnvexdion icompriaed extyibisaccharidd apnmugpted2to a carrier protein

oA A BB P TP AT VRSP Wi ogifhen o

4 and 12, 5 and 10 carbon atons. A possible linker is
25 ADH. her |j S pelt - DI QP m .
e oByagisTe SprpbBiE it B iR RGBT CdPotrS pg gpet one
menMgocoddat sadmhatide [fomeaxarhple 18enA; IManQ,88enWh Meared; RenA and MenC;
al i , 5 I | di hWakages 7
erBrb 005 Vet AR Meny TMER St freh W FRRRG g A fen wand
MenYtUBMeHP0 286)C 8@ MeeWs ademsr MedeCcan Meal'e MeriesenWi and MenY;

o e 4RI o ABRET AT P SR e Bt oo
Mencsaerharaie to rcamier poateimenf betlgenohd aandts: Vdidtweerofl : 2t drel 5:1, between

10§ 856 12 allpsh &1 2CRRES 2R 2 cyanbi e ester The

activated saccharide may thus be coupled directly or

o Mgy a3 SRS o 36 oy GBI ] Socnarc

conjogaté daving acatic pEHibanicagier pragjeinef hetweenl B @dd 5:1; 1:2 and 2:1; 1:1

ol. ysaccharid i I I to the carrier

a“d3|4a¥§a‘ﬂ%{1@§t5n§'}%I’ﬁ@%@%’&&g’( A%ﬁseglrogg t(@rev)'r eaction with a
mal ei m de- 9 WD 2007/ 000341 PCT/ EP2006/ 006268

ctiyvat C i ' for... . USi .
in 2B RIRUBEn E ufimuBbordl CoipBln G BTN riBlith ER. Boningitias
sacdhadde(s pdndidordbe blib $écchadenis wodjypated to the carrier protein via a linker, for
, r ac - ta - i oha he ; :
nstapleBo o (RIS TIAGE TS kb Meontraly F HRGB dgtonal o
homubifunchenadnisavingafor example ADehclivg anfino gnoupoanid i reactiveechrboxylic

ool SRR 2A5  Su ABPL 5O S BB o o

for exaopiebbetyeegrdoand @0, # remdpttSeamd 10 amarbhay atofisc A possible linker is

0 ar, S : a .
AoH SO SR  185 SR hECTRE AR R Shiamie
(Gev@5/ 68318 (H878) We06/Migtdiol. Mrinaumob uil6abl & 1t288nihglestkyl halides

r bj,d ni.des . j ti :
Us59058) U BROR inBUEk FEISART 7 SRGBIDE, TroglRE JARE anc o
amirieoaproicSid (INBA#pO28@). descri bed in WO 98/ 42721.

Conj ugation may involve a carbonyl |inker which may be
formed by reaction of a free hydroxyl group of the
The sacnhbEdé denjugatés @ekerftie theshimuwogahic fomBositionsChfdhe invention may

4; - : :
oe siled 53 sy R Gt Sl o g BRI e ey b on
activatiorf of rthe seachzeidatwith i1rdyage-4-dimethylanyno mpyodiniem tetrafluoroborate
(COABLTHIA cgfanpttéeeosg%}? e St te titnatiae riafufls i alpled directly

ydroxyl ‘group, onal protection ection o
or viazespacentinier garupxipl an gmimgpgrove au tenarier proteipr Foreexpmple, the
spaé&yg&ﬂéwe &)'s%né!\”of' Gysqg%mﬁg tf) %‘N@ ?th@éteﬁad'o%ggérﬁride which could

be coupled to the carrier via a thioether linkage obtained after reaction with a maleimide-
9
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i nternmedi ate and coupling the CD carbamate

internmediate with an amno group on a protein. 20 The
weonjngstes can al so be prepared by direct redeCl/ERm®06/006268

am nation nmethods as described in US 4365170

o 5T T P A o A L A P ot

exarbple Qusiity’ baBaceatinfide oh dN-suretniroidyl brooloaestateeorooagstateyy Qtionally,

e QU EFEL I ok PR A ARY s e

or AD+bard thec amiricederlygtiseasdnotarnidd ecanjugaatstt thencari@rupratein using

. | Lnf : i 56)., | .
wsin o B g, EENE ) ep SR EReR i A0 b B8 EYATR! 6 e ot
carrienpt $urhakbnjugatesiaire \desenibddy oir BT pgplisbed fapplicatianpVé® &3/15760

30 h I i
unigeltaiies LEVBISh B0 O SR aRa A O BRREBR T ) G o

on a protein either directly or indirectly (through a

linker). W | . :
ot Sl a8, L anlpr 50k AR B8 hHBene. o
nitrobanzvic &¢itKé+hydrogysuerianmite, HNWHS; iERE, TSAR. ddaryayedieseribed in WO

98/4%2%* .Iggorn@?ﬁ%tigg g?a&ﬁH\?o \i/ega té:%ﬁ:gb'}éwﬂ:ﬁér \&@l?:% ngﬁr(y%g; #ogrrr;’é\gm reaction of

a freer lojdeoxy) gfonp oftieaTphcehbidS @it DigBetebetal Jri Biel. Chem. 1979, 254;

e SRk of SRS ot S50 50 byl pcton of win o

proteiate hrmm alegrbpmate inkage HEtis chayiimvalyeedadtionial thoapemgericgrminus
to.the .1 2007/ 000 6268 . ||

to 5 By, TP ET Gia. RBPe P BRPRC R e, Py hyaroxy

groupi oéadtion & ther pamanelhydtdxgl groupewitha@Dl He foon] agabeatarbamate

e hoglE PRIl 5 5 SSPRAR bSO on

protgihot ei n carrier can be used for 5 coupling /
conj ugation: A) Carboxyl (for instance via aspartic
acid or glutamc acid). In one enbodinent this group
The iconjLugatke dah alsarberprepaired py diractyadadiae iadésatnmeethbgs as described

. . ar ou . , . o de . ‘

n UG AR L oAl e Us AR e SVt Uk cOlBE s il are descrbed i

EP-0-n6t-4688 ER-2B83Absamieg P-0L477608. enbodi ment this group is
l'inked to carboxyl groups on saccharides directly or

to a carboxyl group on a linker with carbodiim de
A furtheminsdthgd évglvesi the deDAlg loh aanyrntogen earbmitieéort COAPS activated

ro is. Linked.to . hydroxyl. aroups | vat | ;
saccB lePenisoofith Sl 1R KinyF S (REH) 8" 6 Helely carmer by
Cartibdiimideacdrideksationt (Chs aC cétaali Idfest. dmniunitket383h24h 256 fior example

. al de group; to saccharides or linkers having a
usm@&%@mmde ester group. C) Sul phydryl (for instance

via cysteine). In one enbodinent this group is |inked
o B foq e M AL 8B RS, S0 BRI Dl R rampe o
hydrgxyd groups actdiatedabe d/ cyadafel esten)ianha isaschiiride dbdinlgéddianen 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
enbodi nent this group is activated/ nodified with bis
waelr@zotsmri di ne. 25 E) | midazolyl group (for iPGI/EPINE6/006268
via histidine). In one enbodinment this group is
. act | i £ ' [ ' i di E): :
ik SaloTe bR B oMb died 3 ik PARGRASER, Memilypiyine tinker may
be cbnjdgatet tgtheugaridrdefare soajingationita the sgecbaiden) . On a
saccharide, in general the foll ow ng groups can be
used for a coupling: OH COOH or NH2. Al dehyde groups
In gesarabthegiehawing dypesf ofechetni€dl egrevps om @apnotain sakieowanibe used for
) . h as: periodate, acid hydrolysis, hydrogen
°°“‘%'5§6§%l‘é?5@t?‘c. 35 11 WD 2007/ 000341 PCT/ EP2006/ 006268
Direct coupling approaches: Saccharide-OH + CNBr or

e > .er_ + - . - - x> CON , .
sy RGP TP ARNh 3B e D90 of e GOL UHBbiment i
grouNahkeR! to-amino gooypsgat sadshSadeshdirecthe o0®O&Nh amiid?gieupton+a linker
o EDAC - - > nj.ugat e, . aride-NH2 + COOH Prot +
W'théﬁwgd'—'m'-d?fh %‘ﬁrgjt'&gaaé'gmtqstﬁgg?ect coupling via spacer
(l'i nker) approaches: 10 Sacchari de-OH + CNBr or CDAP

B) A0 SEARIcE, fbbectjachemen B g 2o R ik iR tyipved o

carboxyCNBroups @DARAceharides cgieatdly coredd ea carldingl -greurSlan- a- linker with

ccharide----SH + 0 |V [ ' N o
caroBRBREHEIER  inSERAEnInSiRher SrBMrBRL S Ry fiked to
hydraxy! goowrscagisatet! witheCPABtari CNBryorSPa¥ehbodes distcliy©e Yo such groups
on adB,K?J ?tp_ss%%%%ﬁg g'r E%l{%éé: F\%\slrﬁfaﬁ %rb%ékiﬁjeegrgdp-" t_ogg%ﬁhé)rrdes or linkers
havisge checinidéde estStyrovp.mal ei m de- Prot (nodi ficati on of

am no groups) ----> conjugate 20 Sacchari de- COOH +
EDAC + NH2----- NH2 ---> saccharide------ NH2 + EDAC +
C) SupbdryPr(for instance vdargystgated. [Baomshambddin@DOithis JEMCEs linked to a
----SH ----- j.de--=-SH + . t
orordy G P, heLRRel SRR S I ier b fige 1Py, i one
embpuidiet thist gronp & aciinated/ngpdifiguiswitf bis dimzodnzling.ei n by
SPDP for instance) ----- > sacchari de-S- S-Prot
Sacchari de- COOH + EDAC+ NH2----SH ----- >
D) Katraxyhrgrdep - -(fdBHnstamee eliari tgesifept In( ooeli émbediment ¢fis group is
.am s .- > jHgate 30 Sacchari de- Al dehyde +
act R BARE BN s dasppfRBUiEs. © S} Do 1S ot br ot
----> conjugate Note: instead of EDAC above, any

E) Iﬁ%atz%m egr&% t{?oqi ingiaqge Gy IQStidi'r?e%q'ln &?e 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 sumary, the types
of protein carrier chem cal group that may be

w@enanaisky used for coupling with a sacchari deCHER2006/006268
am no groups (for instance on |ysine residues), COCH

. 0 ' ance on aspartic and glutamc acid
Dlre?é%oﬁgﬁlé%ﬁﬁgﬂ%&% groups (if accessible) (for instance
on cysteine residues. 5 In an enbodinent, the Hib

hat,i d t
SaofRTRRIH P GEPE EpRFESel pd Ry BILLINAFIR LIS conpuome
SacciHari@B/aiRiedyde &eNHbZ}erotm f}eSc;ﬂlféhasH T NaChBtS &3> cEPA@te or

cqnhi 1,081 .carp de chem stry (such

SaC@E”@%%é?GH +(§F|prnr§\FEDaQ% 268 (]!’éuténat ed using CNBr and
SacdairibediﬁlimmO@hbﬁmwrﬁDA@)p+-|>mmajugyteEDAC 10 For

exanple, CNBr is used to join the saccharide and

| i nker and then carbodiimde chemstry is used to
Indineot couplimkea spacdrlinker)cppraacbes:ri er. I n an enbodi nent,

at least one of the N. neningitidis capsular

saccharides (or saccharide in general) is directly
Sacdanidedati ed CNBr aor cGlDAP er->peyaneienestept i in2d-+-NHReR-X\saccharide----

) nd/ saccharide(s) is directly
NH%%%OS%—&E%% ?N?E)écgar r|9 Phﬁggﬁel n. For exanple MenW
MenY; MenC, MenWand MenY; MenWand MenC, MenY and
nG. AQr and I d ctlayyli
sacqalte:h el o PR -Gt SRR G ENER T O Slspive—sH
+ SHHwot NnatienPngfeini witls anagqoised csstemlaamn distained afier auddifjcation of

.conj : _Men Y. MNepC
ami o R b e R ST e R B e SO P
20 MenY and MenC are directly linked to the carrier
LI Y 48, 3 6/ 29094
e Or DR SRR R BFAT & NgseoTar - Ssechahd-—sh
+ maleictdsaPrad eemodifieatioomﬁjaugm goups) -t-et eom&gaie)xm d.
Optionally the ratio of Men Wand/or Y saccharide to
carrier protein is between 1:0.5 and 25 1:2 (wWw)
SacchatideitCQ0OH + EDAC 6fNHRRCNSHZCetrasacdbaride-catiiZ2r EDAC e TCOOH-
S 0.5 and 1:4 or 1:0.5 and 1:1.5 (wWw),
PrOtesﬁe(gC?n q%yelv\here these saccharides are directly |inked
to the protein, optionally using CDAP In an
I8 ong, of the 4091 khdis :
Sacé{a%ggl ar |t§|a(: éalrci'eﬁgﬁ—'%) %ﬁ) 30 Ela!(?g ar e Fh ger?HrPTO)t (native
Proteis witmpo gaatpestbct oystdiee oaobtagredpaftar anedifiGation df iankiee grdups of the

i nk
prOt%Bt%& éni aqil %]:ré(g) H%ﬂ%ﬁchéﬁ%eé S %-%r?}ob: fn u(reur:t : gnal

havi ng for exarrpl e a reactive anmine group and a
Sacéh%%&é‘&)&ﬁrp%k{:g IQFIQ--— %HOUD’---‘?‘- rg%:%hbl\{c?e-@- + maleimide-Prot
S or 2 reaclive Carboxylic acid groups
(modimwa(len ohamirfoqgroeps rpt>ecdmiiigateen 4 and 20, 4 and 12, 5
and 10 carbon atoms. A possible linker is ADH 35 13
WD 2007/ 000341 PCT/ EP2006/ 006268 | n an enbodi nent,
Sacdvande-Aldaingde dr NNBrA-Nhi2l - Mersacckariteni NigatteldDAG 5 COOH-Prot -—->

conjﬁ@étéi er protein

Note: instead of EDAC above, any suitable carbodiimide may be used.
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(for exanple tetanus toxoid) via a linker. In an
enbodi nent, at |l east one N. neningitidis saccharide is
weonagsted to a carrier 5 protein via a |i nke€T/BEB100006268
CDAP and EDAC. For exanple, MenA; MenC, or MenA and
MenC ar, ' -t j ] I nke
i s{Rawr afe hes e S BTk ofyfh et s 5ol used for
coupdling hwiths a ARlehariienare GDARo agrdufiEDIGr arstanhes coni lysideaesidees), COOH

Faor, ex I > i t ' e L .
oo e TR B PR P Sk S SRR St S BB oo
(for instaacepotcestaeine Gpdidumsal | y t he conjugation via a |inker

results in aratio of 10 saccharide to carrier protein

of of between 1:0.5 and 1:6; 1:1 and 1:5 or 1:2 and
In arl erhbotiiorent, Nbe Aib 84xcBaride, witens\pesdnt)isnconjulateady tolthe carrier protein

osin 8 B34, 7 BRI AT BBAVPE PAeSEIREG gy uen =
EDAQ)e or ss usnddinatianr o2 ICNBrmane  segpipodiissdeo rchemisdrym(szich 4% EDAC).

B T S

For eaampler GBI ispussierd jain dherisaachdride nahdofink®r ad then carbbdiimide

cnefBlrk @R b i) ey PRy SERAer "G ups i thi n che

carrier protein for one saccharide versus another, the

rotein. carrier re |like t 0 i.f.f er ]
o 0, BB B e LY, o, I B Siarvs o
sacchpsdem geteraris atirdcthgtandgatecalol a earpecrstedd; optonally Men W and/or

Menl( B e SaEBrRAEh ot S8nBGAK B E Bfter BRABROPBI Sxample

Men¥\§ ddédral;i MersC;ddenWgaidekles €plieatVednd MenChdesdrand Mgp@; of MenW,

rrier protei or i ] | =)
ver§ragibnG o Glskup i¥ed BIECTRL FLRILTABAR b SHREEELM of tre
N. mewingitidis prapsalan saecchasidés s tdireyihe comjugdtedi yalCDAF upFaynexample
) 9t.ei Na. rr n e char i S
eriA AR, el e B 4 e P Car R BRET WRHT I GG Sorerw.
Menl dinidf MereDi e disgudy trikedhe heccdrrigr moteiroby CDAPses V@ 95/08348 and
c ' The_fi ecpng t s of. C i cal
wo  Soh88a, J0Cab' PRbofiBRaPorll N (P FRafis CEED, sfitRes are
conjegateédit tetanius tedoidand second set of am no acids of the
protein carrier (for instance 30 certain aspartic
acid / glutamc acid residues in one set and certain
Optibryadly riled eatigi afiMen Wegndioe¥ sacchiahide $e camid) prot@ie is between 1:0.5 and
, cC ' ! ' . o1 ) : :
1:2 (AR orfe PRt ARl Gbefhch BEAGHE pERHR1 B8 and 14 or
1:0.5 metdahid&. (Bug hesprtjaligavinera thege isacdiarides coa| digatly dinkerh to the
par. - T-cell epitopes for each different
pmt%g’ncj’apﬁlgéﬁéﬁs r@é&si nstance in a MenAC vacci ne, MenA
may be linked to a first type of chem cal group (such

S gERRAHANL) ot T 6, AR ARl k) o
saccharideéERrL Q06¢ral) 62 B8nmghted(d thaccarrier Motedh viay ablinker, fke ihstance a
o 1 f.lr st f. 2m_qal | .
oy, 4R AR RS A0 FRERG bl roving
for eé(_ample aaseaatis‘rmg)winelgwogp MA@wi\/_emmj)qy&q adie gATiprayedative amine
grou%%t rggg g?/%c)%v%‘#ﬂtbﬁéglicta}%egr%ps‘? Hﬂ@liﬁ@ér h%@%’rpe)!aﬁ'*b@bé?\@een 4 and 20,

4 and 12, 5 and 10 carbon atoms. A possible linker is ADH.
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carrier protein and MenW¥ |inked to a second (such as
am no), or MenA may be linked to 5 a first type of
w@e b@mioesht1 gr oup (such as carboxyl) on the carrP&F/EP2006/006268

protein and MenCW |inked to a second (such as
' . ' h P - _ _
in o RoBlimer, BRRATVRAE, A Megh"fd ERE) 4 4BhEg-ERc'd YK  protein

(for etanee tatamys tbxaid)owia dilihkesr ent conj ugati on chemi stri es.
In an alternative 10 enbodi nent 2 different
saccharides are conjugated to different groups on the
In aprerhisadiment; rat deast Byne" Monjendwtitils sagrhaadelis conjugated tane carrier
t.ype. of . ri. i N"chk A h h :
prot N, &L Pl AR 08, R0Ae, FoREMRe Men 'BenC; or Mena anc
MeniCndievcahjuaddted to .aeproben tvid arlgkenlfdr seaople thobe witbalwo hydrazino

royps. on.the ecul e r j arri
arouffs 4", 8, TR (RE el R a A CEA Berlel Ave. For
exarhples CDeNfeisi esed @r canjugate dhd sasdhaddié duat linker pndtEPAC is used to
carrier. i 5 [ t of . ' t I .
coniGGHE 1l o2 HRiEln Dl e g 8 o MlePresLfigh a rato o
sacchhiidpitd cafiett pretgim of ef betwaem i1€).5 msd Uk d:1 and dsperct:2aind 1:4, for
opy. ugat | saccharide). In one enbodi nent
Men?«h&ieﬁ@r Eﬂgﬂ%aﬁgﬁeﬁ ‘type of chem cal group on the
protein carrier are 20 present on separate B- and/or

T SRS " SRS BohgrE g Pt

conjegatéd pe shd Isemeecartieroishibe. isjie pf ealiriet irBmoee IsuppEissiopetoo much

cordh g, e S BB R 38 S500 8 0 v

apprpaehdtcctonjuygationl o carrien gi#tlpresantdesimitardderct ofo- and T- cell epitopes

o g TR D, RRGPS RS PR08a B b, FeicE aroups

withiGritioal parriBe ptoteiBif@r| gl saathBticarcas, arBthaencthe gmotear crtigrs are likely

o ok FECTER A Sl 5RO 0 B

Janeson and Wl f (CABI OGS 4:181-186 [1988]). The

neof RRATE S580A 0 hE e BRAPRAR e &R IR 88856 maunosen
compwsitaomt cogepmisingi at dest Bidiffeferd shoshaddes conjugated séparately to the same
Tive. am . o _
e S BHVSUB RS SR Bl gL 0% BIFRRL Bblgrcers
is/ar@ @onjdgated Hb Ahe lcager Iproteinl iz al first typel of cbemipal gexlipbgn the protein
T- hel I - ediclli f. f - . :
cari P8R 58 e TIEORIAIHF 00, APURIL D, b BLERF g5 v
secont édifféehif@REe ofechbmitatigeupiondhéproBtincairier.o at al .
(Nature Biotech. 17: 555-561 [1999]). 35 The first
and second chem cal groups present on the protein
The fiest enérsecore types ohahdmicdl groep ey bef presertao ihe prodein aadier on a
i | i . t . .
mon B0 oI5 Hrs® e sBharf (Tl Bl 6498 o) Bl Bt grrgnstance
certaim rFspgriti and guglptases .ackhegsidues neosel|settard certain lysine/arginine
i nde d f | S1J f. I
s S EUIEIY (SABSAOSTSRA 63 oI on e
carrigy, cands andtherd aa cary lanmgma @payp fc_@jast‘adq&. @mc_dupenjugmtg)_n may involve
con S %h SRUEe. 4G EATSALLIENS ocEF i c5laen
versa. These groups are explained in great er

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



10

15

20

25

30

35

5 detail above. In a specific enbodi nent the

I mrunogeni ¢ conposition conprises at |least 2 different
wOoRoo7/e3iengi ti di s capsul ar sacchari des, wher ei PCDRR2006/006268

nore is/are selected froma first group consisting of

o RS B U R SRS e bl B AL oo

on the aizaien pratein and MenyY linkedatoca secorigofepch asaardinohdnar MenACWY

BBt R BES l aCh hy o o

carries patein and Megt ¥ tinked! tbleeserand (ich@saneing), o BenAanay be linked to

o W3EGPRHARRED PR PRNB o 6o BRLE AL fhEhencey

linkednoansegend (sucbpa@mintd)on of the invention conprises
MenA conjugated via the first type of chem cal group
(for instance carboxyl), and MenC conjugated via the
In ose eothddimgne thed 2 closjugetels rgayinpol(é dne sarme dypeeofasAaacbaridd kinked to

e 338 Fhe SBfEEE oy L AP RE PRAEY o gp aherate

embobiemint 2 diffecamp s@Echaridas tame cenjugatedxipl Jiffermntl ghvepy on the protein

car B BB B R R 1 AP R et e

saccmfmss'fraté ﬁmjagnt}ad its dige Ma;ne carigruigdivisiially &.e. thogh first stnd second
cneqiEAEodles, 37 The SomiteBelib s AR ad oAbt Misky 18 Wniugate the

sacabfaridd emdietizls, catioarpthé ffiest chasicahgeuamma Yirst latiqeatadf lpeotein carrier is

nbodi ment . t he | nogeni Si_tlo i
use TR PaaRer o bl horlce IS SRS eht ) SO kifiiedidtoup on o
secanidoajiqudt oof thestpasteid camieoxy| Jsedaimd rédredt afdcorjiegaling a second
sac%or}{j gated via the second type of chem cal group (for
"7E8Y%nce ani no). 30 In any of the above enbodi nents
H b nmay al so be present also conjugated to the sane

BRI e TS e e

presghbup .separate 8- eamidfoal i Treelt epitopes aotheucprtiedprotain.alhat is, they are
cay boxyl...group. I [ syl ar

presG{ &R 214 ot o B DR TEEETBEL ot o e Jegpted b-cen

epitapestigl atamies kudwrt imathods nhayalsd usPEUCBGEK eithefer Babgof g@fpllowing
959 .98%0 e r ' 2007/ 3

wo ielhlss oe3 sBlebRS PrEERh. 4LbS endeniE iy plsdiiees, 20-structure

prediotisnt cam. bé)-ragde yisirig dhe i BSIPRED gxagnahe (froms ddavidatJones, Brunel

Bioi%ﬁ%&t@%ﬁ%ro&@&)g@?’ gg@(?#él t iHcedl B4uﬁ8lsbpgg%ity],eg)@ridég%ﬂBB 3PH,

e repeat uni
UK) eTibe dintigettic indes ddmni®: cajwslated os abe thasisdef, thehmetnod described by

11¢S/ A ) kal - [
samBRST A e 4 S50 eEBiss e Byaheliistyd i Bifiham are
the antig@Bitbindex(gnd2the midimal ienigttfoan Matigeri eaptideniAnsandigenic index of
) ¢ o ) _
0. i SEFiHPLTH SrBlec e oS8 1A SR 60 gl i e
proggar8. gewlperocellokpikipesearst pgitides 4gind ®OWLAGOREss 10 Molecules and
0, 0 % 7 . i ) .
ol BT 552 T kg RSB T b e o
on kppwsdethniquesj sucht ad hestEPP@PEira¢thgd 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
15
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0-acetyl ated such that at |east 30% 40% 50% 60%

70% 80% 90% 95% or 98% of the repeat units are
w@2m@ceoosknt ed at at | east one or two positi onsSPCT/EP2006/006268

O-acetylation is for exanple present at the 0-7

ol SaEEHH), 88 6 B rPlerMnd o B epgoing o

carbary! egrbups, rmening graupsVeulhydiysgroaps, shbm:@a'i gdanstldézolyl groups,

[ t S ti.a I i ;
el s o8 o1 YgHES 5ot oA oo
carboky! @Bhtbé secdrel isegreino, omvics verse. Theseegrphips et explzined in greater
deta\l%ﬁ?ﬁ one or two positions. O-acetylation is present
€ 7 and/or 9 position of at |least 20% 30% 40%
50% 60% 70% 80% 90% 95%or 20 98% of the repeat
I {
in a‘é@k& ific F;”Bgdlgr%r ?ﬁ‘ga @gﬁ%ﬁg Blr?la(%?%%ﬁ%g %Bn{lﬁ)ﬂg%r St fe9st i]alfferent N.
menazgatd;d @apsohar sgtrheridesy whereie apeoe thare, is/are %!ﬁﬁtﬂﬂafmfﬂ@ first group
r et 0 f j ugat i.0r . )
cons%tfng I\Wedﬁ\ Qh#‘%@: ﬁzn%f'l 2%/8% &g'r a‘rf]éémfo nﬁu'%néggﬂar{i piréte‘rpwa the first
typeccafmmmld:al @nours os Ubé prdteinetanrieralddr instaned aaibduylprassiepne or more
1 d |
d|ffePernt gggf{ﬂmal;léf@selspafre %Ieleg&] CI o%#b&qoﬁ&@ﬁp c@bﬂgt?}fggﬁ@gmM?nY and
Mentﬁ\bmﬁmqupéarefcon!ugmdu tmgthteu cirgercpotain ana theasedrndi peiaf chemical
oo LS R e 1 e B 1 LEe oo
meni ngi ti des capsul ar saccharide conjugate has a
4

In a?&‘f‘r%l?%rﬁ %énﬁ@rg Ejnmﬁﬁééé?}@ﬁorﬁp%n%ﬁéofq Wgr)nv%Pflr E:(‘%W}'\fes MenA
conjugated giia itbesfirstapgpel af chbenpahrely ¢fonjiogfaney sprboxyl), and MenC

conifeEbitng BRI of e GRBIcB R GFcB aitola o,

MenC, MenY and/ or MenC, or MenW and MenC and MenY are
In a%@tk&ﬁ%&éog’ %{199{?& Fﬁrgbﬁo%ﬁg?%ﬁgésg&rn?%ﬁ@s&gwgné lérohﬂx‘éfated via
the fishtypei ofi chiesnisalogrhap i(the insianasgearbexy)), iaaddViertdopjugated via the

seood R Ot R (L EP S “The Tt o of hen w

and/or Y saccharide to carrier protein is between
t
in affler efiPoqjhich W Mmuhdhehic, HrhoRinch 0Tl we conlugated via
the firsD typeaofdchiendicglvgraip (fon isténget mrboxxé)rrtwdl Ment, MenNeand MenW
coniiifieq WS becol Ripebn FERHGRbIo B FREMKE Bmng). o1 ci
via a linker (which may be b|funct|onal such as havi ng
In a'h%ef eé?ﬁﬁdd\(rﬁ r{éo |rgﬁ1%H8§‘erﬁ§%pn %§|tlép"gor9p5nste¥\DMenA and MenC
ivVe carp roups; or a react am no group
conjagatedh &iacting fantjtyaer@amenvcal @aeuro Kof u’gtamp carbaxyb, and MenY and
on
Menff gcﬁ'léggaltércp\ﬁa:gﬁé‘ onﬁ%ﬁ‘éﬁgw&%{ EB f%g E‘E% Jﬁga 33
nenlngltldls capsul ar saccharlde(s) conjugated via a
In ary &ktﬂE a%%@e RHBoH@RE ﬂHfbomtrarg% C#o' W?Fesﬁﬁtt Qs&@éﬁ) u ed to the same
hem stry a further e carrier-protein
typejof pmjﬁp lpgmeedHipanay-. be [cppikgated $¢ Hg 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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carbodii mde chem stry, optionally using EDAC. In a
further enbodi nent the or each N neningitidis
weapsbesul saccharide is conjugated to the |inkecT/BRI006/€06268

the carrier proteln is conjugated to the linker. In a

are &gctep ‘?e[tet? \g/?éalqé ﬁg{wﬁ%% rﬁgﬁlgﬂﬁi i ﬁ;ért%aﬁwgi%gr;eh@ﬁ at least at

the @a&posaironmf at least Sﬁ%' 6556 AV o, D02, B3 ar % B (wrquat UnltS
In a further enbodi ment MenC is conjugated to a
carrier protein via a linker (the ratio of MenC

In as ambhdimiet the MeaCrdapsulpr ssogharideaywhbee resenicia islatdeagigartially O-

1.5 (w . rhe i n nioc o't,i oOfanb o
s e DL P S P SRSt 3 o e of 2
_>9§mmeu g\@émw@@at Unw BredvescRBfated 2@ a@ﬂea%@@heS@Ctﬁba;Bcbsﬁiﬁms -

efore conjugation is 20 above 50kDa, 75kDa, 100kDa,
acetylatiRrDis, for 2Bamaledpreseztiadahe Oh7 éne/os gh8 dostinn of [§é least 30%. 40%,

50%C BH% E869AS 0 eadily
S0% 8P/era rg@?h?%dég%%gﬁbggr&ofgﬁ%n%p?#t@g{s such that a

yield of nore than 50, 60, 70, 80, 90 or 95%i s

In aﬁ’k%f'r%oﬂﬁﬁierﬁoﬁé I\fl%r{wr ‘s&lQr Qé}fmgﬁé’é' wWHehrd ﬁFJ&%nt, M % at least partially

tration sa EartICU ar, € | mrunogeni c

O-acatylplediuch ﬁh%fatﬂq’ﬁ?t |3ﬁ\/<erﬂ0 Yo rPWo it s&/o NBO%e P teg PP Yedprs98% of
the ?e@)%%yhﬁﬁs §Fé°@h§d'e'tyq|§t§d th‘HT‘Ié%srt] Sbr RF o§| 3 Pgég&ylgﬁon is for

serog rou;) C, Y conj u
exarpplerireseny@bthe Q- and/pe On9 phaitiery ef algleastj 30%. 40%, 50%, 60%, 70%,
80% ‘é@%%é%%f%%@ftﬂ@#%&‘e‘é Bhits. VeI ght; My) of at | east
, three or ur or each N. neningitidis
saccharide is above 50kDa, 60kDa, 75kDa, 100kDa,
In a&%%@@rmér@%@%é?ﬁ diR- saé&a-m@ WHERNRESH Cis at Ieast partially O-

OSItIOﬂ may nprise N meni ngi tidi s capsul

acetslat@@mchm af IG@ﬁi 2%% 3¥as40% 0% 1 6. 703,80 e>r90r°/0L9r5°/09r 98% of
the r%?éé’tgfrﬁ’tg %?V%él-aéétyléﬁé@%g atYIeSQtrHHégcﬁftt\%g p'b@ltléné: @-Eb@({datlonr is present

erein at least one, two, three or four
at th@a?candv(pr Sheoniting Qflaﬂﬂ@siz%%h&@%d@%sw%i €@ier 7@V n@%n20%, 95% or
98%%”?"2@@&9&% is sized by a factor up to x1.5, x2, x3,
5, X6, X7, x8, x9 or 35 x10 relative to the
MEIght aver age nol ecul ar wei ght of the native
The E@J’c\éﬁ%@@@@ -8ty dion\iererd Y thd e Adbhtalde s lﬁ?@%@ém%ntalmng O-
pur poses of the invention, “native
acetylgligrs abinapayibe meawired tip the sacelside drriar Hat caniugate@nd/or after
conjigftidnsubj ected to a process, the purpose of which is
t0 reduce the size of the saccharide. A
pol ysacchari de can becone slightly reduced in size
In o EBEdiRRINTBY theﬁH@érftl'oﬁEfﬁé QﬂmBHWE@rﬁ os’ft%hls%uch wherein each
saccharide is still native. I f the ol ysacchari de
sacqohaedes prese@nt, squeé@rt dype of JY. zmﬁgmgé’dﬁn?%ﬂf’é'gf vAgFlarideepresent, is
conj té{(?QSCJﬁ” IIrﬁjea TQrthe? CemBOGHERT %@cﬂaﬁ/bé( eef NE %eﬁlhﬁmdls capsular

pur poses of i nvention, "sized y factor up 't
sacoharldmﬁgparﬁ@!y ePniugaied faud BRParets %%J%@rrt% Faofsrrbdes%,further

embb@hRAEESH . Frv%ﬁh';@i?/disr}:%p§ulélesé?§ch5rrh°e SR hae aREEcHaPide:carrier

retain a size nbre hal the size of the native

ratiopef] 1:8%ct R tré:4(ww)- ma ét"éhefﬁ@chtbmeét athleaptopra. dwoj ¢r three N.
meniitloRecap3ier Whén&e céﬂlﬁga‘i@{@ﬁ@@f ire Bt é&]tﬁ%‘fécﬁt%ta E4triér protein. In

process intended to reduce the siz

a foﬁlﬂf)ﬁ@WHﬁ?ﬂtdéebet angjor MenY nMgn\y %’@/Qfd\"%n@ AN apgfor ilenC, or
MenfV GHEIMISHC &ing- MERE &b ZdreRfly tcBRjuBAEHMS a RAHIEF AF6RA II8@ 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 inmunogenic
conposition conprises N. neningitidis 15 capsul ar
w@amchensides from at | east one, two, three or POUEPWNG6/006268
serogroups A, C, Wand Y conjugated to a carrier
. [ r I
conjgg%ég '\tﬁ/ Cfﬁngﬁ %eipr% ﬁb( Slﬁgasatugﬁgﬁeg\tg%metnp theé reﬂfo 5OMEN S and/or Y
sacqbatige &x careier pretem is tatweepad x5 aiid d ﬁe(w/w)xélmau fgrihertgnabodiment the
ratio WQ{?@%Q'c:gha(?‘agm?g:'aﬁ'rjie?rbr&gfmrs'bse‘m N 1'695”aH@'1t2 ﬁh/@\@ #Ca further
capsul ar sacc Om-at | east one, three or
embbdintendf ats leasigooepswa, orCthryg ad memngdtqmgap@tdart @a@pharide(S) are
. ' ' re pel
confiEA 35 L EAFRT o1 g G35k, 87 by MtnckdHEE Sl o g
two feective amina groxps (L8 as4ADbd50r @), reagtivexearbaxyl @roupsoor a reactive
: ; on .
amlngﬁrohﬁwpﬁggg%ﬂg %g@ggﬁrﬁteuc%ﬁoé(gf %rkn;? a'\lméecg@ér‘)?. The linker can have
betweeni #@nd i @ earben atprosipgn@ bathenleanbodimartt dhe de ek MC)meningitidis

con B R Bl IBle 98 T pre LOkec B ALIBKE, win AP
chersistrghbir & derthef Menbodimerdrtbg raatrjer @reteh ¥ eompigatesr to the linker using
carb%al‘i:rﬁ @rdhgﬁ?st&xéﬁ% iy %g{n EOXE. @ %ﬂ%ﬂ&; Cibod n%nt the or each N.

SaccC ser group capsu
meWaﬁmcammr(std(anﬂp |$@pnjgg@tap té\ thea finkey b@écps Uharcarrler protein is

conjgg%tgﬁ% ih%?gn&%ﬁ?wnﬁ%&g%%?@ul\g&% d@'@?gtég%i tl,?l aa Farrier protein
via & Aol thedetio oVileniisaccleagidedo waprieA prateiarmday\be debygear 1:2 and 1:5

(w/v@)acﬁ'nhéa'fdrﬁ’:%r %Wg@% MRS %Hﬂgée&?o%zgaéﬁ%rfﬂ%w @4 a linker (the

cchari de serogro
ratiooef pdarCasacshandestoi cderter PREaIAVWY, beslaetwgemapi @d Wh3e/vahd Y
capsul ar saccharides (MenCW); or serogroup A, C, W35
and Y capsul ar saccharides (MenACW). This is the
The disfimunagenic @bmposneon cofwdhe tivesdioror ofitiopally, comprige omreaser more

sacc?'ngﬁdé) ]::or%%aqlés whe %gf;ecélze\% @hgaa arﬂg.b%.ﬂﬁ’g fghj\w)ation is

| S SsaccC a ere ne | one ereln
abo@ﬁ@k@@OBﬂ@&DOUOEDaOOGDIOMS2mlean0raﬁ|3@rﬂﬁ3dlnn@m& embigdiment the

conj@é?t[a %gﬁtl %é\fl&agén Qﬁoch?ﬁé ?eaSﬂ? filtdr é@le trtnrla[JSIE 8&%%0@5 it Shch that

'S sacc
a ylelﬁoommae thBQRD6Q T, 80O, 95?/®|slqbéam%dmlos§@mrakmcomgane@avnh the
pna@ﬁ?t , 101kDa and 500kDa, 101kDa and 300kDa as
ermned by MALLS. 5 In an enbodi nent, the MenA
sacchari de, where present, has a nDIecuIar wei ght of

In pgﬁra}lgggtﬁggrg ég%@w’og%ﬁ%ﬁktﬁ% m\%gm?ﬁ) *E%pn@é?s A X FBningitidis

capmlmcaamimldestfm Beleastsenss me ibece omf@ueom@'ggﬁwps Was,aV and Y

conlBhET 3% Sy Mo OMED8 B 00k gy ol

weighisLM\@) of dtheash oreribwai g ontfher draseh é\émmmglw sggebarde is above

5%%%}%@%@@%?&%{@%@%@%3%?Pi%(g@’fséﬁggt)g}

110- 140kDa, 50-100kDa, 15 100-140kDa, 140-170kDa or

The ]rrﬁ%uﬁggéﬁﬁ@cg% oSty grboﬁ{br QW%@WH&H/&: SapiV ?]acch?rudes from

sacc ent ["ecul ar™ wei ght
at legst 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.

18



10

15

20

25

30

35

190kDa, 70-180kDa, 80-170kDa, 90-160kDa, 100- 150kDa,

110- 140kDa, 50-100kDa or 120-140kDa by MALLS. 20 The
wordogouidar wei ght or average nol ecul ar wei ght PET/BP2006/006268

saccharide herein refers to the weight-average

For B 44 M 0 B BRSPS o

not beerh rsuqyeeteldstomeldrodaaaswthe putpose aftwhichl is$ do trgguceatheysize of the

sacc %g{jil p§ yS crqu ﬁg% 2%%§%ec§rgggﬁ®gﬁ reau é\;ogrlré g%a"zé'%unng normal

punf(c'ﬁﬁ&%ﬁﬂﬁdu.ldSEﬁ?O@FMbbhéf@SCﬂil sBll oetweerQréy ifrthg polysacahdride has

beer\'}\glljbgo gocéﬂﬁg te%@%qg?g vgoq{e?og D}% edé) ué?cﬂ%‘?ge Fnl)y%%egorlsribered native.

scatterlng detector (for |nst ance Watt Davvn DSP

For ed . gﬁe&%v%&olnaa{ )l Q?%toraﬁq t;&s)?,a ncea%h%r}he saccharide

is sm@edtzﬂdﬂa%ﬁb@qumtppmu ta rcelduee PEOSze ef theagadcharidedbut itd retain a size

or 8 S B o R T LA 52,98 o vt

the mheywaxz Caahe deschatide Is hubjeet tocal poeess intesided taltedung thee size of the

polynor ;’%’%6 tgd%% %8 éﬁgrén%é%rg %Iglrci/\g cftggt /Nggzoﬁ‘f"elslze of the native

polysaathagdd.i di s sacchari des are sized by nechani cal
cl eavage, for instance by microfluidisation or
soni cation. Mcrofluidisation and sonication have the
In aadasaetta@‘ethef|nvzhntnoeam'enigwmthrmgehlze:wipdshien | congpeises . | meningitidis
| ysacehar flc X
capsglg égfeaél eg éy legs é tt\flé t{hpee & f%\élb gﬁg&gg ngg X%%N and Y
conjugzﬂed %8, a >cérr|ex5proteﬁ1 xwhergi@ afr lea8t ohey o, ghteedoménir, or each N.

merlg el R S PO 1wt ure of native

polysaccharldes and saccharides that are sized by a

In ap %%h]gﬁri}b éhg d \/e |8nt ﬁ_%\n nﬁ@@@gﬁ’lgt @'gglggh c%ﬁg)?lg?é 'Afjerﬁen/ngltld/s
capﬁnmcslaacmamesffnomml\ﬁeam ane] /two, thieVdrafioer sf sresrdgmn;apaA C,WandY

conjgga % F—J Qgri)%;%{ng mréa féégt § tw)§>6 th?&% o%?’dur c?i' each N.

R c’on‘pO
menggyitidés sesclharideris siged by msfdetorf mmm A RY, adnd?, 016 WE,DW &% dr »t0.
MenC and/ or MenA which is sized by a factor of no
nore then x10 and/or is mcrofluidi sed. For exanple,
The ammunogenio gempositanrsot thei iovertiont grtinsally camprisgacanjugates of : N

menwgﬁ@sn%:t %Jgr Xg%ﬂ%%ﬁﬂ%r%acg@am% i(;éleﬁe / s%?gglg%ﬁ&‘ysﬂlrar saccharide:

i munogeni c
(Memtb)npenogwpalv 13‘@n@pﬂy¢etresan@tdmdé nilenWat $aregrlvbn€ cdpsular saccharide

(Me ﬁj's%a 8§ ou%qn% aggw []'a Is%tgéﬂ%gé%t g\ﬁ%cﬁ@ng\élj Wal%%lﬁ @and A capsular

sacchalcm;{; MerdhG)aserogroop Gnanmw e:apsdlmnsacmlﬁ)armed/(MenCW) serogroup A

o 9 SRRSO AATOOBEE seconpries (na,
serofyku@ \WnandviYndapshiac lsacshaSIldEEdey Vil Y), astregroed AndC @pdelN capsular
sacc‘ﬁgﬁ@e (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 mcrofluidised. In an enbodi nent, the

pol ydi spersity of the saccharide is 1-1.5, 1-1.3,
wa2m7a903it 1.1 or 1- 1.05 and after conjugati onPEDEP2006/006268

carrier protein, the polydispersity of the conjugate

.S - Qs 5
In o shpdginient e fucradl, g ot 2 lebsl ohey twd Bice, four or each N
menpiyitaise saschifde 5. mmtsma@e amdeT WDenéqJKQﬁ ang $80kfpa, 50 kDa
t 1
and !0t kBa, 014D Gnd® %%d’o(kogr ﬁg; ida o sodke #AkbaBR 300kDa as
detelaimed bydMAId®.1 n one errbodl ment each N. nmeningitidis
saccharide is either a native polysaccharide or is
sized by a factor of no nore than x10. In a further
In apreuixidireent, thedkiend seectiange:t woére presgd.uham a sealeduiari weight of 50-
500k3a, %3 Okt pfﬁoyﬁi‘)gﬁga%b% ga o FokD"GY 76188094 B Bo-BkDa by
eds ree or ouf N." meni ng I'S
MAhhspsuIar saccharide(s) is sized by n1crof|uidization.
In a further enbodi nent each N. neningitidis capsular
saccharide is sized by a factor of no 35 nore than
In am @gbotiiment f the tNienC sadvbdridee rwherd prasentybas @mginoliedilsr weight of 100-
] a ¢
200880 SBORRBa 0 TS, 10T Jouch, S5 oRa BF 180 210403 by wALLs.
factor of no nmore 21 WD 2007/000341 PCT/ EP2006/ 006268

In aFl I?e%h%&?rﬁ%{ét tﬁ? %AJN g%aﬁ&@%é@ﬁe%@? t?a%pac‘ Vr#c%ctular weflght of 60-

om ser ogr ou
190k{2a, nti)-£8Qkhkan 80117.0kDa, 80f1@ﬂklher 1@1’@&4%0( 1883 40k[a, 50-100kDa,

1ooﬁ§ 2148680k be Tt 1 @ﬁgglg )?Mﬁl_ﬁ d C are native

ysaic arides an sacc rom ser ogroups WL35
and Y are sized by a factor of no nore than x10. In a

o o ARSI STTBSNTEN SH00oANE 955, s £l oyt o o

190K2H) ZQ%BQND85(&OEHOklad 9006RKBa, 100-450ka; HEO-e0kbd) Ae1100kDa or

i c conposition corrprl ses a MenA capsul ar
120?2@@1 ar in&‘i’_ﬁg\” ng an average size of above 50kDa,

75kDa, 100kDa or an average size of between 50-100kDa

The ?ﬁn?ﬁ(ﬁjg%g\&gghto& OSI %%leclu&r%verl ttd?e{/%%éhg%érﬁgltein Fé?grs to the

ion conpris capsular
weighbevdrage deolécuarneeiant @Aver @fgﬂae Isaceharide gheasyoed pBAkDagonjugation

K bet 100- 200kDa, 100- 150kDa,
and éﬁh%ﬁ% mﬂrg-éllgk\gg,enlso- 200kDa, 120- 240k Da,
140- 22CkDa, 160- 200kDa or 190- 200_kD_a. In a further
The @ fé@ﬁr‘h 6@% W tﬁe %R%‘a%y %Ilggg}?irehsb% a?d scribed in
e, CRavi ng: an av Sl

cap su sacc arl rage Si
examﬁde\Ze FEOMB&]-STEBE%I,S of diagasocead saeaharides, M@@lemr@r(TSKGGOOO

ana SRR 801 Ao I oy ek B B AP0 Bcprices ore
elutechis watstriRagsharidesoarp olsitedtesh usiogpr light scattaving\ietectps (fprinstance
Wy Al O ? cREepR AR, 3. OARCadg Fadtr A i nferometric
refragpMETek(fet instas® Weak Oy D$B@quipoRwith 24B1ABCHDENd 4 B filter at
498,.;l|.§)0kDa or 110-140kDa. 20 The i nmunogeni ¢ conposition

of"the invention may conprise a H influenzae b
capsul ar saccharide (H b) conjugated to a carrier

In arp re%b%ldlrr]nen-p%es I\Fa r%{enmg/tC c? Q Y arlgeg greangtﬂ/rerpo%saccharides or native

polysaccharides which have reduced in size during a normal extraction process.
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protein selected fromthe group consisting of TT, DT,
CRML97, fragnent C of TT and protein D, for instance

w0 T007/084H b saccharide may be conjugated to tPEI/BP2086/006268
carrier protein as for at |east one, two, three or

oGSt s o e R 85 RS HRS cmae, or

instfher bye rmiprofitidisatiom drfmarirdtalﬁoﬁalvlwaar disstivec had isdaication have the

be,  bet

20V, L oGBENE 8 358 1 et g P acasifes, syffipnty to
provide3a (illérable confugbitd) Sizing id By a Sactohefriamoreathahex20, x10, x8, x6, x5,

coqr;{)égated to the carrier protein via a |linker (see

The Iinker may be bifunctional (with two
reactive am no groups, such as ADH, or two reactive
0 :
In aff %%%)émé%rg fie dg‘"%”%ggﬁ'h@" grs@%i‘%f)héﬁ%% J@%gﬁn&f@ygﬁgjugates
that atdrenade frojn a hixtoesyof rative pblesave:bar_ldesaami SBZCKDQIIGQS nhat are sized by
S

2 1ofiof B g Tobre il 45 SmEE. SACLUEES SphPIERE, SRUAY Flena are
natiyer. doeiexamgle, isecd@niieg froadMeoY tdnel/ddi MenWaarersizeiddy i factor of no

u o
mork R 520030, 31 & SENCRE el SihiE ek ompositon
contamstmogmugaltsemadalfrogr MepY(Bmdfdﬁé/lenW randéoy Meﬂ@eamdj@reMemA which is

_ Lh 5:H h '
sme@gt’?y% g#égrséﬁé% g{drgghggr%;bgaécglggﬁy rrﬁ‘g‘r&fﬁgjgs%ao FQJF e@?ﬁjple an
mmﬁﬁ@gi’drﬂrﬂa&mmo%ﬁ Emein6/200636gate rmadd fromheativenidedA randtqr MenC
0 [ t
ana/oP Sud W A9RGB G C'Eggfeééa BE, Un HHuACHERR LGRoCAMBN bSfiBrises a
conjugate mgadei fcbrs namca:ManCdléorcmqammgﬁtaeSmmwogemC tomposiidn comprises
t r [ r
2 oofiRelidRizbe (orh nERALMSRE g WA BAGE"E 4B GL03 FEPB1 no more
theneti avgi/ariisl micrefuidibed. iFde esamplegan esmurdgesioneampasitipn comgprises a
I r e

conibefl TP 8eh Tl ABRESER! WPy IR Y RE [ SR, SifREmore then
x10 ahd/omsrmlngnﬂmd@Bd sacchari de conj ugat es. For exanpl e,

the dose of the Hi b conjugate nay be at [|east 10%

20% 30% 40% 50% 60% 70%or 80% | ower than the
In aﬁ%m’boarmérm,vmstpowmpéfsayiod@hedmhaﬁdet ibel-a6, 11088t 14v® 1-1.1 or 1-

furt N. nmeningitidis sacchari de conjugates. 10.The .
1.0, 55 BORSRNGP A SRS B e POEHRERR.ST e Gongies 1.0-
2,5, fiuo-tloen.osaechari.2les 58] 1.2\ oh -2ty Allhsolydispeesityaheasurements

fu&ltéﬂgé saccharides. Further saccharides are all the
are Ry, ides wthin the i nmunogeni c conposition apart

fromH b and can include N. neningitidis capsular
Sac&?a?iﬁ@@ Féjgﬁlony;l&gsmgc?ﬁg to '155 I2n tges aiFp Yt ?{Pf16 18 or 20 times from

I MTuno \/adm he t
the sim"rbfrthspelyeabdﬁeﬂ@e isalatad fram Habtesaccharl de is the

pol yri bosyl phosphate (PRP) capsul ar pol ysacchari de of

Haenmophi l us i nfl uenzae type b or an oligosaccharide
In onfeembedimenteadhy Mnmenipgitidss shecteride igoeither ainativehpelyeadcharide or is
sze?%&cﬁ%étgﬁgﬁ gjrrﬁgrlgt @ggc @r :irg gb@gh@rkgﬁ%bB&ﬂéﬁfl@géﬁ VO, meningitidis

jugates 1 n addition
capsularsaciharidens agative paysaccharideu in é&urthenembpdigient at least one, two,
thre@%@JfH&a,\F%W /fld?§|c5g§JI§ sdBeRhld) Qi §z&PBY! Arofiuidization. In a

sacchari de co
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 i mmunogeni ¢ conpositions of the invention may
conprise further saccharide 25 conjugates derived
wo c@moesel or nore of Neisseria nmeningitidis, PCI/EP2006/006268
Streptococcus pneunoni ae, Goup A Streptococci, Goup
{ e
thangpgp Ln $ g@@%g %é‘l’bg&l éatnY By dcag%lﬁpggécﬂgﬁ%ecﬁ‘ém s@l’gg%{ﬁ) ?lis sized by a
factmrrmﬂrm:gemre thnanp@t@t Irora fertirpr embediowps idagsular saccharides from
[ 1 U
seroé?on.&%?g LAS 3: gr% ﬂa]\f@%eo Sg?r:é?%ﬁcrjr%% ?lﬁl@ E?cé&%g&@skﬂ%ﬁéﬁ@r&ps W135
and e(mUedsnzedrluy acfanfor oErs Mospthahad Osla@cfnetherdmbmnd@trthe everage size
SLr C

of BN heRBLRGRTEHTPSUTRRLES LERGRATSY RBRRSREG0 Kpa or s0KDa
andf200hDaeinoa ytpther embpdin®ent 4he Snmenrogedi; carfposijonodemgiges a MenA

caodif srbodfpe et HoBeed o R okt T 1890 or o
aveiBBe SEE, of%twaeh, S08100KD8or 55e902®é)or 60-8QiTeh én & further embodiment
e SRGHIGRFR cob RN SanblEesy e SearbUBE ol g an avrage
S|zef0ﬂlabbm Sekim diSkBat 1(BIRD@cnrme|tvsw 100=200Kpx, 100-THiDa, 1800t20kDa ,
ar. t
so-(iHe PSRN 200A00E, e oL 80 YBEe8 e 2000m o
furthe.c ehdoodideent r the SmnmymechcbmpDhmn 3NMiRe80@ 7/ eG4 tapsular
sac&:}%—lr EPEQ\Q%QQG%}E%Q]@ dt%fr?br&/e%” %?g%é,gf%o}b%e& Between 60-
190k& oh@0188kDa br @d@pkl& ot e@pﬁamougoo -AS@kDa hét0-145kDa or 120-
odli S
140@? 91 geﬁhhgp%ggﬁesntt h@% tq naogémf; ‘F’ﬁfb%f i'(g)ﬂrer%)rn(?pgnses a MenW
capstlar mslnarmiedwa\/lrgran avenagenside nba!mmrﬁqk@aaVﬂsDaMIOOklpa or between
60-190R63 88];78{\48%8%3* %gﬂ?gﬂg% or 68%896%%166’%@% 2881 okDa, 150-
170ka or htd-(4@Da. nst ance one cont aining DT, TT, and
either a whole cell pertussis (Pw) vaccine or an
acel lular pertussis (Pa) vaccine (conprising for
Theiimsiumogenip epinpesition pbihei idventiBhiaypeanariisei anH. mﬂd,e(rzae b capsular
sacéh%ldg rkﬁllitj){@%g.%l W g;og;&\?%% ﬁlﬂge rg)ghlﬁéhﬁgyhgga%h{@é{egnt% a carrier
protemoseleoted &nmethletgrnag ooosiplinigs ef ﬁ'épaiﬁ CRQ‘/H@?s frepaest C of TT and
prot%ﬂgﬂ) PI[L{?I’&? T-Bgﬁﬁéew éé’chgﬁéé)hﬁ?dbé)% %ﬁ@é@'tﬁ@‘same carrier
proteinnamo fir tat demsd fonehva, rieaet droall obther Ns awenipgitidis capsular saccharide
. : h : o

con RSB BOURETH AR B U116 687 Gp TORE ) apsuer
sacihande ®gejugatecvay bsiteitweerof :5tarel Srviwv], der ihstenerebetween 1:1 and
14, g%%ae S‘i%é’ﬂ@r:ﬂg k. gg@@; ?ﬁ}; Mib E‘%B%hl%%éé&'aﬁdé A BeUHRjugated to
the peiries rethiar videa flinken NeenaimvnlyThajllwegsﬂ@)grb@ulpiftlﬂcnwmh Byith two
react%e gn‘ﬁﬁozﬁ]r%u |3¥1§ﬁ‘%§ IH{)IJIedoE (_t)\g{) Gegéagttlbg 8?@8%@%‘&6%%@& ¥4 reactive
amin@graugr at Gifeeenchand @ewaptsveoparbon'ac |apldagrocgtaé therethsr #nd). It may

rovBELRAE PR A0, Mo CERGAAL LN SRrARERY Bhe coer
protgi® @4mkar4q®1gaﬁ@18r\mma4ﬁ’mcarrigr Rt aiay heheonjugated to the Hib
sacémgwp{e nrﬁﬁ%%bté MetRdd EBRpfidNG RhiboBifRY GRMMLtHS Dptionally

0ose o
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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sacchari de conjugate between 2 and 20g, 3 and 1 Ogg or
4 and 7g of saccharide. 25 In an enbodi nent, the
WO pavaiegeni ¢ conmposi tion of the invention contECTEP®aENNG6268
N. neningitidis capsular saccharide at a dose of
between 0. 1-20g; 1-1Cgg; 2-1 Qgg, 2.5-5g, around or
exactly 5g; or around or exactly 2.5g. 30 In an
In a durkes ienmwimem,ethbrmmwggerhic comppsitont ofcthe afventien comprises a Hib
nven r 0 C
saccygiie shTHoatp oo EE BRREEE At PhdlinaideCoddchef ERIGSEER yherei the
Hib eorjudade Srpréserditda Byvensacehanidel dose thandhe mean Sgcchanda dose of the
he I.C ot
at 1l ME o R BRI g d ol GRS ASRRRIEL, ' 58 cbgate i
preseohipagawer seccharideadosiedhanithedasehdridedoee oDeas:heofdh@gt ledst two N.

mer Rt S PCPriRBe Do, 45 B e Plhadyothe may be at
leastra 0%n 084, B0S6,p40% s 88h &0V & 0o o] B Esveatthan sthecinaan de lowest
sacc%%ﬁggég%er gfgb agl t\?lgg%rﬁ'%? 'N. %&%{tﬁsgslﬁ] Fmar}?oeet %mafles
approxi rratel y are defl ned as wWthin 10% nore or |ess
Thelrﬂ%ée ?I % n ete'rr%gg ba( d!addlr:i3 1il&t Hgé'gsrpréﬁ%lgéhge];f%%r saccharides and
d|V|dmg1’4»,oth|etanbeobf funther saceharnides. Faghercatehanidas asaaalbtlnarsiadeharides

| f b
wﬂhngg fr)rémﬁtj o%ﬂchgirﬁéé%}%n ggg/r? 9%%%9%%%& in ) 4d'51ﬁn/nglt/d/s
capsalr seﬁfd%imrteslomeofddsbe isrearthe aarotwant | ofeindrosmogenicacormPosition or

L east u each of the N. neningitidis
Vaccé%?i@ﬁt "% %ﬁj%gj ly gwsta?r{]e sacchari de dose of the H b
saccharl de | s for exanpl e between 20% and 60% 30% and
SREPTHE oJ08 PO BRY p8le R FRFLCHSlar B ERorce o
Haembpbifus /Nluewem type tbi atias dligosdraharitke dwiveddarefsoml5 [ n an
enbodi nent, the immunogeni c conposition of the
i nvention contains a saccharide dose of the H b
“At least diwva rfurdieer dacienighsacoharidd) corjudates’dx dorpk dakers® mham two further
% 5% % %.. 5Q% o/ %
bact?r&ae ﬁag%r&dgsa%{:ugé agio élgﬁg?/ at ﬁ@ % nﬁ%ea t%% o f?]ﬂr{%r Bacterlal
conjudatesmal inotuderN. eaerhngrﬁdis lcepiNar sae:nhaTgietoomugamCChar i de
conjugates. The saccharide dose of the H b saccharide
is for exanple between 20% and 60% 30% and 60% 40%
The 2ignraurebgé0io oompositions of tbe ainventios0 Mayf contmeri$eovfssmer saccharide
: aj; | d of th eggt thr ur
coni3BES ohe e KPRt g hore” L MkBer, Mg sPptococous
pnewmoread) oGraupnA Weﬁtb@ccn\ﬁmt:pﬁ Stiepéocsadic I$artypfe d8&phylbcoccus
aureﬁr‘?(f)llj S?gph ;2)? us € ‘ﬁerm‘id@ ntanre%odl &Hr th%rlm 98{1 [: cgﬁ'nposmon
L meni'n i'S accharl e conjugates’Is
compitisessapeylansaccRaridessiedxedrioml qnetdnenczrawé seE)gamrmse@ @fW135 and
Y oIl W@%@glgf pg%g @W? S}At {‘uﬁn’tﬂgr %fmbtolaﬁnérﬁvceo%sdr%gsa{ﬁgsular saccharides
derl@dnjfmgat%tr@wbmm mnmqm@maee &imel m@aponq:ajgaarmular saccharide

antigdt 2P0 Bbliohafty sSREEAHnTSedB?8s 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
23
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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 (wWw. Optionally, the saccharide dose

w@bookesd4i s greater than the sacchari de dose OPCIVEPZIBN6/006268
H b conjugate and MenC conjugate and MenY conj ugat e,

em RS niprs SHECHNE . H851c, k2R, Flod il gopsuen

saccﬁhdrmbs &b GraupaBl streptddoecissa dk fiathed entbosieneft dop@ses the capsular

ter. than the cchari das i .
sacdiPtioat GRARA: RsRSEERT T2 R i (FRR1s g af Bt one M proten
and oydre @ptidriafly aiultide tyipas ofld potem. rati os 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
(ww). Optionally the saccharide dose of MenCis
Thegmeauregehib acomdositioas off dine afB/edtImenm’y a\fb@\ﬁbmbﬁse{\@ DTPa or DTPw

2007 OOO 41 PCT/ EP2 06/ 0
vaci HeE At VB T ol 0Bt S & Shdie 230 e Pw
vacdios er an aicelidaroperlusdis2(Pa) vﬁcdne ﬂcomﬁlu,smg fér instdincB ; pertussis toxoid,

FHA e BRnand eptetell sPoRiTbeTs, 2;sieh by et plBlods may aiso

compese hasiccire dgalesbrhed%nN\B I(-Iiobunstampelgahay aomhphmnepatltls B surface

antu@%ﬂ@-‘]e%g r ?oggl yoef cbfdzgaﬁta@w%% ﬁlp l’p|h¥t_e a}‘fc%% oodment the

immunégéhic todpdsitidn 4f 4he invbntion &mﬁpr(fse@vm \MTPvmiﬂij*hbelyAC vaccine
hth@ﬁ@cc rldergeocleof SCLE’Adﬁ %reater t han the
Whee, TENAF e “hRY ﬁ\%ﬁﬂf Y Wh"ugate and Menw

conj ugate and MenY conjugate, optionally at saccharide
In aT ednetioJ n%}arlit ile T@u@ogepclc:%np%n@nsofzﬂfe én\?ngin iurﬁwr comprises an
antiderb:flam 1NG:Beringitidis Sgrogmopl By Thee sdigehaisi detictadie af capsular

eater than.t.he sacchaki 0 _dose of nw, .
polvkRiAariGe HE N rmeidlidid o atoubat (Menph &r G aEed moliacipprie or
ollgdsaﬂ:cﬁari]jeoderﬂ/e&.tﬁerlafronm Avhichl mby bH canjﬁgéted tora pradeith: c’larrler The

o]y 1:4: ﬁ: 1 I&V\I/ urt er asp t? ent i I\P tidi
antigen, 1% GPHRUY np?' s‘?“r%‘a rmn 5'8 8re€8ﬁ%'8£| P ofmen'”g” s
sero@;ﬁodpfﬁ as eseribed in ERG0 8992 &Y Oidd 985 C,AVIOy 04 4447, SO ©4/14418 and

In an enbodi ment, the i mMmunogenic
WO%@&%E?H on of the invention is buffered at, or

adj usted to, between pH 7.0 and 8.0, pH 7.2 and 7.6 or
around or exactly pH 7. 4. 2 nnuno ic .
in oftteb e Rt BBt Biebs ton 3 il b IR GR Spferise a dose of cacn
sacaobptitd® bajliyate pomeehi &l 201ugt Band10gg end @andf7ug of saccharide.
stabilising agent for exanple a polyol such as sucrose
or trehalose. Optionally, the immunogenic conposition
In a@r emBedimaat, Othetlhﬁmhrmgéhki ComSassitioni afsthm :ramawﬁ coptaindneach N.

uvant suffi ci en nha e the onse to
mer Al R B sccha et S ol betnbrd Tae IO o Toyion2.5-6me.

arodﬂ@tor leké@tﬁl%gt@rarah#ﬁbl”é%é@llﬁﬂshﬁ (al u_m n| um phosphat e
al uni ni um hydroxi de), ‘squalene m xtures (SAF-1),

nur anyl peptide, saponin derivatives, mycobacterium

In aﬁ%'rﬁbdﬂﬁﬁéntpfr\%piﬁ{n%ddﬁaﬁlc Wﬁl@ﬁﬁﬁ@ﬁé/ hnv'ehﬁ&rfjfd?\ example contains

colic acid derivatives, non-ionic blo copol yne
the Higrsagehatidesconiugpte &t a sansharide depei betmeen Bdnartd ug; 1 and oug or 2

p i vatiye
ano P TSR3 2308, 510/ HeByBP bvoqoment e, s
compesition be thebinveBbnT &k adrasirile epntains (heHD) sdzharide conjugate at a

S&CC%%#&GE; ng'esge%veen 0.1 and 9ug; 1 and 5ug or 2 and 3ug or around or exactly 2.5ug

24



10

15

20

25

30

35

For the N. neningitidis or H bMen conbinations

di scussed above, it may be advantageous not to use
waeg7abesmi ni um sal t adj uvant or any adjuvant apCHEP2008606268

As W|th al | |mTunogen| C conpositions or vaccines, the

and n%g‘nﬁn ﬂ%e n/rzé{ I(?I%TP {Eﬁjalrjl%s ﬁl]‘ a'i&teg{ g”EQ&@\SHée dose of

betweasnA ahzrmilg, rB:bmtdﬂaO;tgj er beltmefrmgemnl ¢iig vt anobied beexastly 6pg.
the i mmunogen will be conplexed with or covalently 26
WD 2007/ 000341 PCT/ EP2006/ 006268 attached to an
“Aroﬂdﬁ umappmkunmlw are definéc b withinoltOe motaor less of thelgiwenofigure for
i strations. and the nunber of inmmunising dosages

the P‘HpB%e ARSIy The active agent can be present in
varying concentrations in the pharmaceutical 5

In i @RI OB dEREPB BT RO BbabarBRIE o ey contain o
sacéhamide tdose et thaiHib sacerahide\venjupatei whie de torusempldiildss than 90%,

oo Ty, SOEE A o U R AT Mo o o

least b rthrtebe fom tor adaohi %t Uhe. NFonemm@mnﬂm,ccrheheierncnmnyates The

nt, of ent_is optjonal 0
sacqfEnHe 4oy LheaE P ee s Aot Rt 308 80%. Foos and
60%] avegand 60% d:ﬂalkmluﬁaCdrlexectB/lJMajﬁaB@ mddm&samhlariuemiose of at least

wwo, i Pt B T ARBADHA FaeT i CORLBREPat | on |

at the point at which a honbgeneous suspen3| on cannot
e case of un|

{ {
in a8 gt i maprpd8n f GOPRRLT AL EVETEN oala o Saccharide
dosésen eieaHiby sadchafide earjagatedviidtals ba@laanﬂlp&eleswtrhdn 90%, 80%, 75%,

105 8L 5 AR AR 2 % o8, s BALARAL Yols P ot e

two,Stheae) dourders easre ofl the2 Ay méimilgﬂgﬂs ga&hEQdemomu@atEg. The saccharide

sosd 3 R S PR PP A S S S, o

and te0&ator aromﬁnméxa(cﬂybrsoee(aﬁmeeloa/ehumhpade eosg of the at least two,
infecti

b
thred fRiireeBP oh ek B ae Bty s ES Sl mucosal

route. A human patient is optionally an infant (under

In a%empa e(néb&%etlrg\geg\tlor&,r %sgc{/}ﬂ@gégjjo%eno{ ?ﬁﬂ% %Iiré%{m Ieaé?t)two three,
four (ck2eath, of1the2N. efenityiti®s yachajid@icoangads | tis optierstly the same, or
adm ni s atlons may include injection via the

app'%W%M aPe intr aperitoneal, intradermal or

subcut aneous routes; or via mucosal administration to

the oral/alinentary, respiratory, 25 genitourinary
Examplgs 10§ IMMHReganicseamMrasiions of hetinvetion ateeqmprsitions copsigting of or
comprisiag:nent of pneunpnia or otitis nedia is preferred

Hib (:ﬁj&ﬁé%ﬁ%é(m%% ga%ré IReRE AR Hféc%ﬁd» a‘H?%t RScAMkifle dose

el r tenu
i o L3 P At S (s SSRGS LA By, e
sacdhatide doseofiidgn/oie gaeitehihen élvea%acabaraiesqimm Meske,
Hib eonjpgaeing M&eT eohjugate arl MenYeonjugaropiicratly et saccharide dose

ratlog%@qa?f,rt?ttl he, Slazf‘? i: brae 19:3,8¢:3:941 § 1481 8751 § BRSWhlyP Optionally,

I NSt t n a_vaccl ne
the e e inoh MR T Araaieh e L s2FheEns depe BEMREY:
Hib conjegate and Mense kenjugate randHderill rdonjugateatoptienally a4 saccharide dose
ratioBag 11622 al: 211 at4e2, M- yaceisgne @B, OBI3, M: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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coordi nation of the inmune responses with respect to
each other). In addition to a single route of
w@ebv7iossr ati on, 2 different routes of adm ni SPCHEPING/006268
may be used. For exanple, viral antigens may be
~administered ID (intrader ml whi | st bacterj al .
Hib spojteataanellend SLGHR %ﬂdsn@s%‘é/ocqwqeﬁt%tqp ARl ft sapchypide dose
ratidsNof (i 218y diRds dt4:2, 1:4:1sAdehdr6:de533 d:4¢.ck8ht 1:6ithbywWiregptionally,
the S&ccAdRdd Sdecdf MbnAVE gRsatéham e ks idealospoPMeNAE By

o S 8 el Lt ol SOLIN Y e oo
ratigsrRfehig:Roh 2yl 6@ i di&tel83. 103 4 Br TRihd QB wiw)a Pptionally
the sad¢chéride dusesifMendois gseatdfdtban the sacelpaidatdosa of MenY.

Hib 88 G%&th'éﬁddﬂéﬁ\f\ﬁ &fldate YAE MenY ESpuddie, (oplibRal§y Ul Wactharide dose

-and. adjuvant . 3.apprpeach’, (eds. Powel |, M.F.. ) 22 14
gy J90068), At ez yenil ALt BB ss. 1
1:5:4j t:Air(WW) aeallyj the gaceharige doss oFHMENE ig gneatandhappihe saccharide
dosd oPBBNB/(7. A further aspect of the invention is a
Menpng&rrm NieriW faptl MeC ansdaeharide desegratiod bali:1:1:1 or 1:2:1:1 or 2:1:1:1

L ni stration c riging two nulti-val ent i mrunogenic
°r2276ﬂ:|6(9§i§'t31:€51§r136‘r19g2‘ﬁ4‘w§rrigng 10 protection in a hgst

agai nst di sease caused by Bordetella pertussis,

Af ostri dgumgt et ani. .Corgnebact erium h ht heri ae.and i ;

YRS RRRECLORA MG TP UISS Kt s PEPRY§ s composttion ©
the inkéhtivanaes piarmaesdtivalleacdeptable éxcippdritonal |y conpri ses

a first container conprising one or nore of: 15

tetanus toxoid (TT), diphtheria toxoid (DT), and
In ashehdodiedent,0theaiterhlindgenicp esrmpesitich ob ipo mevention asdbuéfered at, or

2 Bf0s PERR A TR Pt B 408 TRt ORGSRy prg

i nstance those conprising Men or H bMen sacchari de

TheyiRgLABRTH PR L eEeRnes PHe dBReBA #5 arigpalh ropniised inthe
prese@gel ena salbilising Rgshisfor exdnasle agfyol suahgast suarasel dritretaloset
i mmunogeni ¢ conpositions for conferring 25 protection
in a host against di ease caused by Streptococcus
Opti@ﬂéllymhré aemandeNie @seasdionmnivagtine di thedmentipt icontalnisyan amount
Haer | i nfluenzae.  Far exanple. ¢t i .
of af g aa pyffeitd) i HPDASSE, e ot B R Bonse 0 it pmunogn. - Suitable

adjuvastsoihclide & bab 1zirel gwit eniteid $0, Calumingum psaits e{atunainiima phosphate or

s b RAGE A S ARG TSRGRH T AR Bvavos

mydobadteman ael lwasiegreparationss eh@wpedsfhoohlipideA gmyoglic acid derivatives,

non%%ﬁc? 'b!sfatjfk%gﬁgf}grnér itzzlrfac%ggsd'q%:AG %@Grg f@iﬁ ! 1§i,p’u%lé\l,b;’)c%¥tﬂ"g’sphazene

and 8Rvatives 331d) imnaumdsimslatiog doroplekes (IRCOMIpucrsasiosE Sesaribed by
[ nogeni 0sSiti.o he i nventi on as descri bed
Takarg%%éeeﬁo@g?ﬁ?g}'QH@eg‘{%%ssgé?%onpr i sing Men or Hi bMen

sacchari de conjugate conbi nations).

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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Exanpl es of the Hi b conjugate and the N. neningitidis

pol ysacchari de conjugates are as described above. 28
wODd02034000341 PCT/ EP2006/ 006268 Typi cal | y tPEI/EP2006/006268

St rept ococcus pneunoni ae vaccine in the vaccine kit of

attabhisy Bragﬁgdgﬁvanit PP’ E‘ifgéro&o{e@ﬁ of SthdN¥arfdr Fdife bﬂé@’rﬂi‘ﬁ%@‘fﬁh@ns and the

conpositions o i nvention describe above) w |
numbenpf inseunisieg Aegaggs tahe pgainisteregdt i onal | y conj ugat ed)
wherein the saccharides are 5 derived fromat |east
four serotypes of pneunobcoccus chosen fromthe group
Thecegidpesapenf cal be ppesept in va@ying AcorgBntrationsgin ¢he phrgrmaceutical

com%gétl ﬁﬁ vatéhe o*"thejr ntlcw F, Tygﬁ:gll ]193‘ mr’h%umz&ncel%?éflgn of the

tlon yt e Ser ot pes I ncl
subatancel@Faarmnm nmﬁ&arydptaqivmrﬁl s infendeglayse, 7while the maximum

conéﬁﬁr‘éﬂ&ﬁ)%tﬁé’ a5 toldt %Q?\AHPF%FE??QIH b/oébluifoﬂr%reﬁ@rﬁgé&\eously

ose derived romserotypes 4
suspanded Irthirgei ivikiall Mixturer ot mtamaesf@emw@sn amounbof a therapeutic
I n t t
agefltgl’g g&qi’g h\?ﬂlﬁge'mg?wﬁﬁedsé a Efn?]fe ig)%g?%ﬂﬁ@allg effeBAR! dodge. For
bioa@tb\rq)@tshssarms,u he gnisireyrd seheentatiomés arl@souot pecessary for bioactivity
a C r (] \/ r t 1,4, ) ;
upofg r%%%}?tfttét@'f\ %ha { %’n?grﬁ_ﬁlln SGQQJEW‘FJ@’S Qp%ffgﬁ% | ;lucgllr‘hg aP which a
honpaemeOLQmusgﬁraﬁl¢w0@mqt bgameigtainedn larthe epseiofreinglesfosedainits, the
A e
sk BTAART g€ B4 BHRRRNLA AR ABTER, o SEILAR ki cose
will eovoprisents 100 gy Ofeo(at\em antigen 16ptipaalyni-50)s310h5-25ug e xanypess of doses

of bi%tgnéllsﬂgcharf%é ari & E%ﬂz 5- g@!lg%\é‘s_ﬁ&g%g 11 %ﬁpgﬁ)s’acé?}délde in the

conjagste. contenpl ated by the invention. The pneunococcal
sacchari des are independently conjugated to any known
carrier protein, for exanple CRML97, tetanus toxoid,

Thediagbinbegreparatiora df ther ptesent Dverticanyagtbee used® o wted:teor treat a

margs s P RE Ry B EPGA B UoTHIpIay (o IEHER: Pofapeans of

administenigesait Iveccike N[amtmalerMWrmgtes Aahdirmars patient is optlonally

on 50 TG OB 1 BE BLAT S T AR SRz o

or aﬁeyéa:h)aranpexnbleseérﬁ ammne-mze oanid-+9 mm)doc_caﬁ a&idorr These

som RIS B G B Ao BBl acerma o

suqutmwumlraeteémbleve mbeosmraﬁuilrastraﬁlanCtbathect&aIVeﬁlmentary, respiratory,
umcoccal,. ser.ot ecte

geni q%lh%p o[ﬂg\( Cgrlg{cgqrr%?? nypis atuozn ofglacgne%Po?éQ\e?’?rggmep Frgr’%ﬂmonia
or ofifiy n@dia E(Prefelrbd, (atAasopiaryndesB cairidge df&ﬁeuﬂrﬁ;éoccl%n be more
eﬁeélgﬁlxz?zrgv%rétgd,zgg 'égt%er]uatlng in egtloa}\ta lt[s,deé:r gsttaétggee) 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
27
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WD 2007/ 000341 PCT/ EP2006/ 006268 an i mrunogeni c
conposition of the invention as described above (for
WO pvassel t hose conprising Men or H bMen saccPEr/ER®06/006268
conj ugat e conbi nations). A further aspect of the
additiBY SREVARcihes 8f t’ﬂé%\?e?ﬁoﬁ %a}) 'R%(h&%n s@@re WWBPEﬁrﬂh .dases and IN
conpositron or vaccl ne nven ion, ng
for idoetes degesof mi xi ng the saccharides of the i nventr on
for instance mxing N. neningitidis capsular
saccharides fromat |east one, two, three or all four
Vacde pegnagationgs generglly vesonied irc¥againpabesign ¢ Taesaibriiband adjuvant
el ar ap y t '
=P RS g oo MEET LTRERL ) RSN PRABPISEE Albw York)
Encapsulatiosiwithiralidosamas Fsodasceibed by Eultitonads Patent 462858/ 7N.
meni ngi tidis and optionally Haenophilus influenzae
i nfection caq rrsrn adm ni sterin the host an
A fH"T*HﬁJn%?PPG{ &t g einygiationyfs ﬁﬂea?%ﬁ%ge?ﬂrc ceriopiant jansequential

admiti strétr@ﬁ Cbcb’lﬁprw ind<itivo Ofultib@ldrtVigithirgenigt b@rﬁﬁbélt{odés fdtdcénferring
sin dose. An i ndependent aspect of t i nventi on

protegtio 'Fhe? Rest qgarq%q@e ﬁ:eu%ledn BYEordaiele pertyssis, Clostridium tetani,

Coryrighdbfegemi Q/pﬁﬂﬁﬁ@&léﬁoOWe‘idE@ﬁé | rAbMibgiBdis | &S toplonally Haemophilus
di fferent meni n | tidis gPSUl ar accharl de

influgpgqe, GRE @éa’@%'Pe@F t eRtgRARY raﬁft?ﬁaacdfﬁ‘s?%}t?'ﬂ@r gmprising  one or

moréefrogroup A, C, Wand Y (optionally MenA, C, Wand Y)
wherein a single dose adm nistration (optionally to
teenagers, aldults or children) results in a bl ood

tetah ®Stoxdigem, one nonth after adm nistration 20 giving,

%, . 7/0% 80% 90% or 95% responders in an
d'phggi tg)%(a (%a%rb% ng |evels of response agai nst MenA,

whorvew@orﬁewwaarp@rta?s'woms onal ly the SBA assay is
as described in Exanple 9 with responder assessed as

and g%@éh@@&térﬁe@%ﬂmlsﬁr 9. A further independent aspect

an r@mpggbrg\éc%%swgﬂ '&)fatﬂ%mentrwg é‘?ﬁf |E$<9 S?I\#gtﬁsqg rzfor instance those
compeising, fylenes Wemsa@héa%mmuqa‘te epneingtiong)-an i mune
response after a single dose such that over 50% 60%

A erFhér g%ébt %@%h@r 9<.5nﬁ’09f |sh'é”95‘cc J’Fé‘kkitecf h‘ﬁ’t%ﬁf"or sequential

adm §r€3ﬂ '& orr i u@ v, n? ni t n ferrin
o YeFERTY % “%‘BA{“ 2@lsnt JAMNeg 8xi’9”a€?sé&’ 5 F%n?‘?{‘ 9
protegtiogrin janknstiegeinstindieass caisgd by Sisentecaches preyreeniae and Neisseria

menilegins bad optionakadetndphilus3 OnflealacaaNFommexaagienitie kit optionally

fi t has the further structural
°°mgﬁ£agrg£t%{r%t$@$§ld?’@?sr%brh?bed herei n. 30 WD 2007/ 000341

PCT/ EP2006/ 006268 A furt ect of th_ i.lav ntigon i s
one gRmofR CATHARE SO ELSATERT RTPISIT 19 3 RePSURFSREFATOR diom, Stieptacocous
pnedrhénié M%ﬁ?gieaﬁ%psglf?sgﬁéhamﬂe% opficiaap l&oﬁ*ﬁ@%ﬁdur’ﬁ&cd&cal serotype
seleflER 01 B 68 e RE D Js Brdtd By BRnBB: Tl dh o SV 108 11A. 12F,

14, 19B, tlAE, 1SGIMI9¢\Q¢QF,C20;QBP,U§3H43WSSF]. vaccine or kit of
the invention in the manufacture of a nedi canent for

the treatnent or prevention of
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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di seases caused by N. neningitidis and optionally
Haenophi l us i nfl uenzae infection. The terns
WO e@mpeai3gi ng", "conprise” and "conprises" her ePCI/APB06/006268
i ntended by the inventors 10 to be optionally
substitutable with the terms "consisting of', "consist
of and "consists of"' respectively, in every
Typicatit ame eStrefitdcocei e PERUpOniae yecinet ira i iveaeinenidt of tthe present
| £
iveBliorl | th 8 o e My BRERrtd B UCRS 21 7 RBRIGH Bépontika above)
will bhmpasrc eag:imgjde]ganégmﬁp(oasonaﬂhecoemmﬂdéswh@ﬂewf@r gaccharides are
derliead' f,(n!%r% é'ést V@r%r@%@%ﬁo d OWE&%%S&W*&H\ ﬁﬂ'éegr% bonsisting

rou
of 1e2c3pt, WGBOVHEBV\QN,eG\de% ibad12m HeﬂéBl 17FTh‘e80 19A, 19F, 20,

2o A S SO O Ml 8 B 0 257 or

optlﬁ)a#ypatdsaﬁﬂeaqm)tﬁpas arepnaidadan ithmcarnpgsitiops fas eramplgethose derived
from 8& %6 E ) @’R eI'@)tF Qh@‘%‘:&pggg{i?@gﬁ Q théi’?‘? serot&pes are

nzae pol'ysacchari carri
mclunw |bytha ccmmqﬂsmng (memstsmey atieast dPed1.by2, CIﬂJOEt14a$er0typeS For

. exaréh%f %%t l:c?rﬂ %nl W’Hrqé tean%%ﬁﬁ’er}t |§r;9%c(e]s) 10 %45f @@su{lﬁ%@accharides

pol ysa arl de was activa _
derivertt fromt sengtypes 1pH1Y. EB.ftr, X/, m4nl18@s19l’rlaed raaFwasd optionally 3 (all

optiéﬁ%@;cggigég tel In7a$| ??cﬁ'rqbﬁt' & 1 ,ng drquét g?% %é&%bide antigens

I NCU on conti nue L
(optizinallpt ecmjug‘ah@d)am inchded, #RPUglafurther sanshhide artigens foeexample 23

t [, Vi rsoed [ u
vale e e ) 1 BhPBor ol o BOAt {hedie” 14, 168. 17F.
18C( EDAC)9F, RDARZR\VZSF saahd S3F), @are hiso gontiemplated PREver ipventieach

a final ratio of 0.6ng EDAC/ ng activated PRP. The pH

was adjusted to 5.0 and purified tetanus toxoid was

TheapnmoneapccalasdcchanderT Angy indspendendl cuRugared to eanyl khewgn carrier

|yt L
oS, 1 SRS R, Bk l¥ S Ao B B 9 oy o
carrep pjaigjns es wentipnad alw/eon a sephacryl S500HR
(Pharnacia, Sweden) colum equilibrated in 0.2M Nad .

MenC - TT conj ugates were produced using native
Optioobliys thecvercingdds bthegneantios CRMariss a thisheampanepy Fonexapple, the

kit o\%é?r)éﬁlg r%g@'nlgbg%}é Eﬁ%&ﬁt&%%&%@&%ﬁayﬁé‘& ﬂgl'é:&nl ugat es

using ert tive polysaccharide
or slightly mcrofluidised pol ysacchari de of over
asured by the MALLS net hod of exanple 2.
tetaﬁ)%(Wo@ nY- TT conjugates were produced using sized
diphtdriadaxaith &P T)desd of ar ound 100- 200kDa as neasured by

MA&EL" g was by mcrofluidisation

Who %r(a%ﬁormgem %g?%m&ﬁtg C-50 apparatus. The
poI ysaccharides were then filtered through a 0.2m

and 'Aetcgﬁd c6mainer 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, ON, 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 perforned as described in
W96/ 29094 and WD 00/ 56360. Briefly, the

weologmesehari de at a concentration of 10-20ng/PCT/EP2026W06268
NaCl pH 5.5-6.0 was m xed with CDAPsol ution (100ng/ m

ot I / t

on {Sbatef AR oR8: AT & Ylopoal BRke' rdpgtance e
compfisiog hflerBOrdithee§acqhwdpIepmagate&ps@mavmsi 30 sodi um

hydroxi de to pH10.0. After three mi nutes tetanus

toxoi d was added to reach a rot ei n/ pol ysacchari de
A furthei aspefct af the inveotionMsra/protesy T%r frakingehey immuBegeniegomposition or

f T

vac&ﬁé‘A[ fHe l;lWéﬁléa,r %mﬁéﬁrgb?t}ehgg% 85%1?)%?1 'Ehecga%l’chgf;@% é]fgﬁaéréventlon
for instdace mixing M neningdidiscasular peteharipss (ramgt leastong/ wo, three or

all fd“? oiséeh%g LﬁJ]E' ‘ﬁfscawéhggrﬁ 38?&“@8@" e r@a??@é}r grd(f@lﬁ with a

phausidaegtically @ecedtaie gxdipient.t er and was then Ioaded onto a
Sephacryl S400HR colum using an el ution buffer of
150mM NaCl, 10mM or 5mM Tris pH7.5. dinical lots

A furtbereasipert ofteelinvantion iatmethpd 4f gnraunising iartynamirsi against disease

causelPbl 38 ne AL BL Rl 31e8hop AR, Fenzac, nfepgon gomrising
admmtgmlcom@mt ammo&t@m@e@sse Bk thepimemdrepgenic composition or
ari de conjugates
vac&éﬁ&?ﬁ&ﬁ?fﬁ@%w& {e%tr‘:@] rk@e'@@glyw@o%?hégﬁ%égmr e produced
usi ng native pol ysaccharides (of over 150kDa as
f
s RARHGEA bR Rert 8 & el BARIIAE At poggin n
immgobdgenic compogidon rcamprigingl pt neast o2 | diffefested N. menlngltldls capsular

sac&%k é%&rﬂ@%ét@s@éct%g ?lrglngﬂ% oué‘%g?/g% @% %(bsatAlMg"lﬁL\ﬁ and Y
(optigsalhy MaenAhcﬁmM\éranzieW) Evhﬁrslnf a esingle aﬂpsapp@mman@normeptlonally to

teengg%%sglﬁﬁq%w &ﬁlﬁre‘f’@ rr@sﬂt??rpafb'ldotd%ﬁq JX{ Mﬁopﬁ é}te‘? Tministration
r to conjugate capsul ar
glVlrmobyeraﬁﬂ%aﬁO"/dem% 3% 29006 qr@ﬁ&ﬁ @spormeas spaoé:‘rBA abgay measuring
I
Ieve +f rgéé}ﬁd}%a@gmgfj tﬁh eM%EéagA-eE?W ﬁ%ﬁ& @lrééY r | rﬁe%Iy%? %@% assay
is asadets@umd indExanmig 8 with rbwanldechsseh@eqo@ﬁ o}@@ubﬁhm Eanple 9
activated wunder controlled conditions by a
cyanyl ating agent, 1-cyano-4-di nethyl am no-pyridi ni um
A furteerrindependeniorspeet ¢fahamventidreissamaicuwnunageoicsompokitiphomprising

Men?\ shét %Bﬁﬁaﬁ@/ﬁp NRAY éﬂ%ﬁ%ﬁé@ﬁﬁf% t2p O Bpéhcut‘gfq an immune -

orma sta I sourea | e spac
resppo$e sfter@hsingle dlos@suemtpahdver G108k, i66Fe, dﬂ"/dv@ﬁ% ©6H & €% of human

s T IR A ARG BRGSO o0 son
assaycprolwoq‘ﬂ Axtacgah@mantiaafterdneauiaionqom®nelly using e enteria 8escribed
W )l the pH was raised to pH 10.0. Three m nutes
ater,” 20 ADH was added to obtain an ADH MenA rati o of
8.09. The pH of the solution was decreased to 8.75 and

Walao [ i i h
s 1, FRRISBACPEGRRIER, blordB4s S, NBE A e
desaffhed bereifent rated to a quarter of its initial volume
and then diafiltered
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with 30 volumes of 0.2M NaC using a Filtron Orega
menbrane with a cut-off of 1 CkDa, 25 and the
w0 edoenosse was filtered. Prior to the conjugat PONEP2006/006268
(carbodi i m de condensation) reaction, the purified TT
Af Lt B fle idVaR Eﬁé’ﬂﬂ i hﬁé}ﬁb
LU 8 B LR NS e r oo
the TtreatE@AC qup@qvpyqlomnq 3d|.¢aﬁ§t ﬁgusqqimbnoplr o'pympg/t/d/s and optionally
Ha&% ?ﬁ)ae\qﬁ@cﬁgged to the PSAH solution 30 (2g
ar| In order to reach a final ratio of 0.9 ngy
EDAC/rrg PSAAH. The pH was adjusted to 5.0. The
t ot idnQ ngﬁil
AfLE%re'rfa%ﬁ& b f%nnaH?]% igs é?(s)é\’regg%q n%érﬁ]f%omégbl%ﬁm V&ccine or kit
of thednmentiony Irsm%maoufa ge péﬁtm%caﬂweﬂtafpr t@strﬁatmeaépr preventlon of
t | [
dis gg Eh r%tdlbg/nﬂpmhfsénn gltdis'a R é)glegﬁly H‘%ﬁ@@ug {/E@r&a@lﬁ?ectlon
Tris-Hcl pH 7.5 (1/10 of the flnal volunme) and left 30

TheePHS €% tn?rl& pGob GRS 'Ieé?d%@ﬁmﬁh m@r;e in" 4 |F1fén§§c\g/\3/abgm’@inventors

conj uga ‘cl ar usin ter an .

to qgmntrpnélty substilytableswitin the terms Snmrslqnm of ureengipheli @ndi‘egnsists of”,
was equilibrated in 10 nmM Tri s- HCl

resp%’é!ﬁ?@{) 9&%9(5@‘1"#&0 and the conjugate (approx.

660n1_) was | oaded on the colum (+2C to +8C). The
Al %(t:ér%':u%% dg;b%; éﬁ’%ﬁ%ﬁ% Agﬁé 9%"3@%@%@’% élt’reﬁg%&f V\A‘Bgﬁdr@rje incorporated
by rafesenaedieceini ncreased to 0.05. Harvest continued until

the Kd reached 0.30. The conjugate was filter

sterilised at +20C, then stored at +2C to +8C. The
Ther imyenticants Yusijaieire theidcaorppanying ekamplge: The cixemples below are
carfcdt 6tR Rn ]s.t%nd‘]aré1 tochh !Q%Jes |\Dhilh dRS whiP kS ggg?gutg@qg those of skill

capsul ar sacc e to tetanus toxoi

in tl'gqggré eexceph\ghems)tlnejws&,ﬁqusgnm hodetgih I hesasx@ampiaseare illustrative , but

ng of the polysaccharide and the spacer

dor%%@ﬂf%?%mggﬁg%ed out by a coupling chem stry by which
t he pol ysaccharide is activated under controlled
conditions by a cyanyl ati ng agent,
1- cyano- 4- di net hyl am no- pyridi nium tetrafl uoroborate
(CDAP). The spacer reacts with the cyanyl ated PS
through its hydrazino groups, to forma stable
i sourea |link between the spacer and the
pol ysacchari de. 33 WO 2007/000341 PCT/ EP2006/ 006268 A
20mg/ M sol ution of MenC (pH6.0) (3.5 g) was treated
wth a freshly prepared 100ng/m  solution of CDAP in
acetonitrile/water (50/50 (v/v)) to obtain a CDAP/ MenC
ratio of 1.5 (ww). After 1.5 mnutes, the pH was
raised to pH 10.0. At activation pH 5M NaCl was added
to achieve a final concentration of 2M NaC . Three
m nutes |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 sol ution was concentrated to a
m ni mum of 150 nL and then diafiltered with 30
vol unes of 0.2M NaC using a Filtron Orega nenbrane
with a cut-off of 10kDa, and the retentate was
filtered.
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10 Prior to the conjugation reaction, the purified TT
sol ution and the PSCAH solution (2g scale) were
waldoaved4i n 0. 2M NaCl to reach a concentr at i onPOf/ERE06/006268
nmg/ m for PSCAH and 20ng/m for IT. The purified
Exa;'%ggus toxoi d was added to the PSCAH solution in
der to reach 2 ng TT/ng PSCAH The pH was adj usted
to 5.0. EDAC (16.7 ng/m in Tris 0.1MpH 7.5) was 15

Exaﬁ%ﬂep —ﬁ.réé%rgtio%eéfigé[@%éh%%%%' in&#] on _T_Et es) to reach
e resulting

solution was left 110 mn at +25C under stirring and
Thepddvalegt baddingnof tHaembphkilus iafliénzab (Hi) PR polyisaectaiide 20 TT was

carr[@drbut-'t;p% &)Q:'phﬂ &Térﬁ‘@tﬂ @@bd@a@ Wy @i &4l (RYectigfliaht Mnfihity 1983,

40 (Iﬂvlr?lﬁgé% 62% o Pﬁg%acgé%r ‘%1 \ﬁﬂ? a%lva}/e_glzﬁytagd%g%:[h%f gnﬂ‘:gcubatlng
at pHaRBURS einwes.diherH was layareg taapHB R Bnd @eipicsed difyrazide (ADH)
waspau‘deﬂl &l muusrguoa Geihaet §0r a B4BEHBOquinutes. [Raarctivated PRP was

fg et ”ﬂ%x&@svnsqb‘érbb&irn%@dcdneeﬂé%tlw l]_éu'\gS 1Ehy1-3-(3-

d'mz mm QPY' "vigt (RDAGH [rRAC (s Caddd. BEE Sjated PRP 1o

reachl affinalraioof O/fmg EOALMIdactyatgdf tTfaﬁn pbif wap efivated to 5.0 and
purifi thnusatoxdB0wasnaddes | tb aebetd 2nit AMineS avieited PRI, DRHEC fesulting

solu'tlgl‘frvﬁ ?%t ;% 911:%5 dagér\)élﬂ’?tmlﬁogﬁr’n geﬁftlélntﬁ'lt atib ethﬁgjg%Sa 0.45um
R D G

colugorgquijitratedh ad0.aMpa§lsacchar i de: protein rati o of
1:2-1:4 (ww). Exanple 2 - determ nation of nolecul ar

Men\e‘?i—ﬁ"tco fJthgs %lré'ﬁrgb%cggmgﬁwa% é{\?hgsg&ﬂg{i@& {8f &/e|F|F1)I5€kDa as
S1z& exorueron ¢ol um Trom whi (_:}/1 sa es ~were
measpipdcly M&Lhr Wi @ligfithyemiceadliidised gMenAddt ¢asgaips were produced
usindeditbet mativegmiysaecharide or sligtttly miotoéuigdised pslysacthasde df ater 60kDa
as rhSadinéd 8% thyY MAQ STREIIIbeEXEMle 520| UpieAW and MHth-ﬁ'ﬁ conjugates

C C
e 5l g i A SHATR  AE F e s o
MAld$hisee expipled?). Bizig wae By MicroByidisatiansusing,a f@r@@ea'ﬁar Emulsiflex
C-56 bpparatni. Theepolidacoparidesweze tHeadilteredstbtaugh @r.2,an filler.
determ ned. The nean nol ecul ar wei ght in weight (M)

| ned as the sumof the wejght f th

ctiglionang R Pt S riasea SoxtBhel biyEonibat pilf wo oosseseo

Brleﬂﬁlt@é}polwui:cdamdecmda doncehteation i OQOVV@VrghhSZM)NaGI pH 515e6.0 was
pyel cul ar. I N )

mlxetsv/‘fh ﬁp I@& %0%19/% ?ﬁh%/ggigp%r’e Nu%et?r\ﬁﬁl\lleZ%é e50'>é’6) to a final

CDARIpelgsdcaharide rglid of -OMS/1 8d1.90. 266r71.60Q34tes, the pH was raised with

SOdIIL:J)nCIT r4y Eozxcl) e6t/oopq-p1%§(§ 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 Kieenpak 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 sterilizihng membrane. The resultant conjugates had an
average polysaccharide:protein ratio of 1:1-1.5 (w/w).
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ZN M M = - J N MOc) Root nean square radius:
-Rw and R2w is the square radius defined by: 5 Rw

wW@eoofo@pw = ~l Yl'.YZ (-m- is the mass of a SCBCT/EP100€006268
centre i and -r;- is the distance between the 10

Examh Fét {aer @;5@ ?Menﬂ%dtm%éﬁglgﬁccﬂgnc% @dﬁ!ﬁe%t% ofttﬁ‘@lnvennon
Mentd1 er ﬁ@cp% sa9<9‘|aY|§§§%T36\)eFIQ§OkDa as
meadh @9 i HR fes were produced
usin |tH ro §18 % haﬁ&é 8f'over 60kDa
d_ Qxa % 9 \%/‘Pm& RuiBRhEHusing a
homd ﬁn téFﬂS d’\S(S Iﬁ/ké&f 8fe th@ Siltered through

aof’ ar| des are etecte 'l ght scattering

de ec or ( Watt Dawn DSP eqw pped with a 10mA argon

| aser at 488nn) and an inferonetric refractoneter
In oeatte conjugats NS capsuaupqiyseacharidn ta tetapos ¢axoid wa@ gpacer, the
followeng methodrwag ugesi g, copa@nhbqné@mqrthmpb'ﬁacchande and the spacer
(ADHplisy carsipe rosit iy eas cavilingeghenustiyeBy ahichl thespolysiagshatisieels activated
undesa¢aniriolied gomdjtiansebyDe syenytgtingoagant rgyanpéidymethylamirfo-pyridinium
tetrafindrborate (COAPY. e Apacer raacte with dite oxanylatexbPSithreggle itg hydrazino
groupsi teiferan atstabig isewrepdink hgtwesmine spaceoanavhetpalsarehsridec

or a larger sized MenC- TT conjugate 30 A phase Il ,

open, controlled study was carried out to corrpare GSK
A 1BmgimigFaliion OfeMerydelice) [36r alymaplrested il &eshly prepared
000, S OEHCAD AP B SO BT e TRD (Y i CPAPEnA
ratio ¢ffQ. (Re (/e Afterelnd mipies dae PElavasy te pEbig-Qghitree minutes later,
ADH; avasi addqd-ia oktaircano ADHManA getie ©f 3.9 E4 b @hbscé the solution was
decrgesrchip Beld® end dhe dﬁ@@'OIDO@O@fPequénthg?obg@féama@éﬁ”@i@@ dbis mtl (with
temparpiyes kert 8h 2P 3€). conj ugated to 15g of CRML97 and is

The QOE §5lutdh W EEdhcerfifieSRKa ﬁéaﬁ@*@l@ M 98iufR and then diafiltered
with CRNARIrMEdoNGDMVIGa Bl SIRAS F1F6n BRSedal meRBkIneARBKFPRut-off of 10kDa,

and?r@de@'@ét@%ats%ltelte@t anus toxoid (TT). The study
consi sted of five grou ps, each planned to contain_100

Priok tehe epajugationdeande “rﬂ'éetc%de"ﬁéF%ﬂ)l’é@Ct@f‘n@ee{%’”f'%Q’ Mhepolution and
the REAAH slitionpwergctilutad ttpach d cangapiEatios 9fn!hBMbiomPSAAH and
10mgieldpR/ Bl one-fifth (1/5) of a dose of MencevaxTM ACW

EDASHd -ethohCodimethv-aanaprenyl) gareadimidenwas addad tq thejRSAH solution
(29 seschadde)fin gider taxeagh 20!/ ratie 9h 9-Spng,/ EEPYoY BB62Ks 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 bl ood sanples were collected from
all subjects (Study Month 0 and Study Month 1). Arm1
weongietsed of four groups froma primary vacci PEI/EPI906/006268

study who were prinmed at their age of 3, 4 and 5

A 26R§M§o}{‘fn6ﬁ‘ of PEnEQ ILIG’ E\ﬁ&é f?gﬁb ﬁl}%éﬁiy BYepSreli 4®omg/mi

soldtid of'tﬂﬁ‘Afaq’r?QE |t %)fﬁ Ry @BAP/MenC ratio of 1.5
(w/ )e It glaﬁ r%ﬂl(/étgm Wb SAR NaCl was
add |n Na Eé? ADH_was added
to oB Q}) EE % g ﬁ!rﬂlgx ggn et ﬂg’lij% and the
rea aT2 on- gds TT conj ugate and

The %%Huspmpe\ms&on entﬁa@cmqwmmum einthmiany them digfiltered with
30 vatumes oL 2M Na@htuaﬂ@g additren Seganhambraoenvities gut-off of 10kDa, and
the (maﬁgﬂaﬁdfﬁmm I nfanri xTM hexa) The two Hi b-MenC-TT

PrnoY%Qhé‘%oﬁﬁD é‘tfb% P %hd- ARG TR fiok el Iﬁ§@§lH' lution (2g
sca & ROQRItES in Bt Na@:‘f’ t<§ ‘Pe % esREhtrbSdTHf 'n‘H)rTnP or!PSCAH and
of#re vacci ne. Group 0) consisted
Thei&ﬁ"ﬂ@@tt@!%ﬁgs ?&%lc?g%?&{é&d ptbgﬁé qi{f(%% l}lﬁ %r?é%gM tﬁ‘ﬁ?ch 2 mg
PEREAHP GEHO5E Vas BHAE Y 7.5) was
addgggwt’heé: Bér\{sfis'ltué HH n ﬁ’@%lﬁﬁt@b)‘:to reaen 'a”rﬁw%u ?&Fboéfdd B%nd EDAC/mg
Tl /8 It| SR D5 Rt 9254 ATHEA 2R r‘lr‘%nand pH regulation
to o%a'i &fihdl t éjaf L}B S mir. FRERBRGMN Ght YhenFUeaB Yy Qdbition of
F ﬁSngAG oﬁgﬁél é)'én%rléft @g%lﬂﬁfes'ﬂ%umtﬁg??r%c ernight at

act'ericidal test

d r 0 t]
The !:E a‘?é‘ \A?JS &Iaﬁﬁeoaﬂgl Lé % HF /it Was unf%@ phacryl
Theahals 55 e o Gri@ 'Z% {)h f?s%n%.s HO
(pH JIRN n%b{h\és n the column
(+2°Q> E rfaj nt SR WAS sle d aé e ﬁald %ty at 280 nm.
Collk ta €y wrah b%%FB’Jn%é i E é&e B'bboi-la st 86inlld éﬁm the Kd
reacha (f"ﬂfr'l‘??é rn§ 53{9%19@ {o(PQd a0+ to +8°C.
TesbRish Ao ok an A B B )
range and st andard deV| atl on [SD]) and racial and

B ctanmines C laewgiaht s AL&E vacci nated 30
cohorts I mTunogenl city: Tvvo anal yses of

Det &B}@%?é“cSh%%dv’(SraeHﬁé 8 CR%W 8Iﬂrr]irhﬁof$1 WhithRktsamples

wergutedy  BBeombaNdying Risehtip Y suehng SSiorimassirsd the light
intensitiey scatterfedpalr ta anglesd:)y thermeseranmleadlad soleion and on the other

han8yah Uﬁ@r@%métrlwﬂéﬂr%%tdfﬁéwr)pléé@d ke aiMBweRohieedetermination of

e SFEENNSG Lt 0,008 EFL e A 052, 82k 4RI Rapo o ne

macﬁ@f"&?&%’é@r“a Rlutionean pe)deteraipgdyi nat i on of geonetric
mean titers and concentrations (GMIs and GMCs) wth

TheYadah HbleegRE Vdightah w@igh @JPiSldefined as the sum of the weights of
all the species multiplied by their respective molecular weight and divided by the
sum of weights of all the species.

a) Weight-average molecular weight: -Mw-

ZWM _m,

ZW m,

b) Number-average molecular weight: -Mn-
34




10

15

20

25

30

35

40

40 Determ nation of the percentage of subjects with
anti body titer/concentration above the proposed
W@ 000641 t h exact 95% Cl PCT/EP2006/006268
(seropositivity/seroprotection rates) I nvestigation
of antibody titers/concentration after vaccination
usi ng reverse cunul ative curves Conputation of
ndaZdeMj asynptotic 95% C for the difference in
4 'Ser ogogl ti VL fy/ seroprotection rate between the
pri med oUp (G’oups K, L, Mand N) and the unpri ned
group (G oup 0) Determ natlon of the geonetric nean
of) Rodi mednalquass radlios: -BRA-ARNR Wiis te sqiedre radius-ddfided by:
concentration, with 95% C 50 Determ nation of the
95%C| for tg post -vacci nation GMI/C rati o between
gkopiw M. M and the control group N for
antl - and i -tetanus and between each primed
group (G oups L, Mand N and the unprimed group
(Goup 0) for SBA— MenC and anti - PSC usi ng an ANOVA
nodel 36-MD BT 0034 df RCECERAUTH /0806268 anBegdlissthe distance
Tabh@wkenIBé- MenC titres and anti-PSC anti body

concent r gt j.n: af [ j ' [

& oup N SEEnGiPise Rt e, o4iey Ftcalify b e RitYolpcute)

71 3508.9 2580.1 4772.2 L -H bMenC 79 2530.1 1831.7

3H)oherpolytlispbMityds glefibed msaha4atio eMesSMn2 N

-Meni ngitec 85 1552.6 1044.4 2307.9 O - Control 91

9.3 6.3 13.6 Anti-PSC K -MenCG-TT 70 28.10 22.59 34.95

L - H bMenC 71 30.01 24.09 37.38 M H bMenC 76 34.58
Mergrgopgceal  redysagchavidas rwgre canaiysed ysMALLSoly jomding opto. two HPLC
colubors (TBK@ED0B. & 30BIPVExIP 3usad inmpcdtnbinatifine A5al pf theepblysaccharide

werl Foadé@m tﬁg 6olur'ﬂf139ﬁd MaQ’%ﬁed C%FHJQ) #5miS HpJfFPc@Fe?i water. The
o e o el A e onBsElbrcl (Rl D8 equies
withoe HOmW aggen paser abddineek andyan ntaiomptrin rwﬁqtmeqee(:Wyatt Otilab DSP
equippbamwitha P1xeell dadcuieddilteddt 498nin).0l subj ects (i.e

subjects not prinmed with MenC conjugate vaccine) N

nunber of subjects with available results Higher
The impkesubsr aetighto giobdisngrsities BbdCregavenieghef &BAsamples were

caldulate@y@eDabye MHo®Yisig &ipdfnomial 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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cep ntlbo maturation an

N BT oo SisrentAEpBRT g ferx & hexe)

H b5- I\/anS TT vvas hi gher_than in , |
;*;evt)i’v?t'l;' AV &al gﬁ%\(ﬁr@”@s LI?/@F wé’feéﬁ(‘;‘ép'gtl““ié‘? '.[‘5"‘e %°°Ster
Ar%%@%gp%‘iégwegeap e s nSted vith
meningacareah se/ogE URdeya Atrekbhtgvhoghad rqeely %EP%'”RLPRd'at”C
VaCQ‘@eSALaCCPr ding toghe &ermaR  Reimapens Gammission o immugizaony 91

NM-6,8 37 WD 2007/000341 PCT/ EP2006/ 006268
C"*SBM)%’n‘tY%’é‘aﬁ?'Bs 8 N91 51.6 NK -14.2 1:128 L 84 56.0
Immqngge/yq/t}@Dﬂ_eme@tlgn of\pqu,er gpay Ntzﬁjygl&er%agplmt rﬁgﬁuigococcal C
(SBA,{\(IG?an:)é{g «bayqjer%l @asN(qyi o) O@d@ytlw @f @) 8@and gLWsWe nt of
antigogties)agqingt MEsNAeCREqal BeregiquRs- @ssay g Hi
poly ﬁ‘iqhaﬂ@‘%:"ﬁp@sw autQffoQ. 18 oAni\and ?t@“sé ig{assaggu
1U/m| @1bl e:,?aan ¢s cib;ta@egﬂpggr @4/a§0|p\fatg>p qpf ap WI“S e{y one month after
vacgipgtionpipll RuBjgCtEs 9 N 91 85.7 N-K - 3.2

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 between the primed group (Groups K, L, M and N) and the unprimed group (Group
0)
¢ Determination of the geometric mean of individual ratio of SBA-MenC titer over
anti-PSC concentration, with 95% ClI
e Determination of the 95% CI for the post-vaccination GMT/C ratio between the
groups K, L, M and the control group N for anti-PRP and anti-tetanus and between
each primed group (Groups K, L, M and N) and the unprimed group (Group O) for
SBA-MenC and anti-PSC using an ANOVA model
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i
Anti‘(-)'lfs$'q}5 d%M{%ebnr\%gn hé ;gr:"“ h";;i'yggggﬁéwée?ﬁﬁl \7;‘138 gggg

elicite gh BA-MenCi ghtsgr in gl 9
groups ‘N- %EEKEZ ] % and 97 6'250% of cts 21:21
pr| med| W ate vacc| g@sr egi msr | b| tingsgs
t f(:‘l S LJ. O dllu > 71 J.LO respectt Vl:‘l y- 1_IT 5t Ill:‘ ruoup

Iﬁl;é) \?% ég;g%?ﬁ%%ﬁj@%ﬁ%%ﬁfghﬁ%xo OI L&L&'{%ﬁp@i&; r[de+W|th
n an Ren n roup
5 5 évansue e gi@

con
" conj uga?e vace! ne mxegbw h DTPw 20 HepB St udy

ngﬁieeﬁl't gL of %%pdleg% gfﬁg] e %J'ud i gﬂﬂeF‘SéA tntr%% Q\Qalrg abiRey priming
- ﬁ CEEn e
co zgn vvegks age 5‘%:{33 rit ao F’g%ﬁ ﬁe E H b- MenAC

ifie/dnB-Psc gorﬁ!eatrgt‘lo% 5 38

GrOL'l' tam .fi-frﬂn}’r“i -lepbl I'1I’N:) VermAC—2 é’N'_I—'R 5—tret (;Ltf_l orth UL

Teferre 0 as 2. 975 5 TritH 7 v HeT] Ve A
K 5/ 5/5: hggfﬁeforth rgf erred tp h'g!4 5/5 ?g?g?g 12'603‘8}2
Trotan MHepB——arberixTiv gefortt erred '
as Hi berf_-:ré Tritan 7i7|§1x. - HepB/ )—é%% XTM + 8agngl ter ?’ ' 3;5
v henceforgfy referregstoasiveng ec 5 C sanp :
M wer e takgfgitat t he ;;Zma of the1%4 é%d vag q:gg%ggose ?51339
N amdomergpntraf tgigy 22.571 16.521 30.837
Post 76 90.168 67.757 119.991
O Pre 3 91.634 0.651 12889.8
Post 87 2.708 1.767 4.149

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

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

Endpoints | Group | N % Group | N % Difference | Value%
SBAMenC | K 79 88.6 N 91 80.2 N-K -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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anttgem. et erence ter apy, JUSE, NouEe of

Gro@ﬂ'ﬂ @h%}%&t@&)’ﬂ%d wifhf N?C10 Yo mkﬂn hekd! RSMLEL Sédtfects primed

cei ved rltanrlx cCi ne
with iibr aermQﬁloaTTy Infaprix"Maents, Grown MhSldn@lCtHPB@ﬁﬁWIWIHIM -MenC5-
T kR HiC | | Ov ] M
m@é@&; ; %ﬁé’.dﬁgtﬁgrﬁbﬁﬁg&hﬂr&g Cvgﬁ’\ I@émﬁgnel: Nekahfx™ hexa;
N: rumbesiof suictswiiBampilpbla sesiits/acci ne i nt ramuscul arly in
the left thigh and Meningitec. vaccine

intramuscularly in the right thigh at 6, 10 and 14
HigherekBA tifres againgjdlergbwew embwec@ammnrrwvvtmb@de@ﬁoaa@eeMenC

(gr%ﬁ% ﬂ%nﬁ%ﬁ)@pﬁgrg@ od&ﬁﬁﬁ 'iHéTJM%ﬁC oTQSsacch%ndaa aqr?g’qate

rtanri X vacci ne was as escri
Mertingitagose (0.5 m) of GSK BI oI ogi cal s' Haenophil us
i nfluenzae type b conjugate vaccine: HiberixTM
cont ai ned 1OTP of PRP conjugated to tetanus toxoid.
Immyne feerrpBEATPTeo T fgr, immauncgemeityli xed with sterile

Adrﬁlhlsﬁsqké ) ﬁ[ﬁ? bgmygmlm%{ g@%@ (’/%’@\/\/‘Yt a‘@@@e%&%‘a very high
SBA-MeaQ tierin mmwrmomwﬂm% Ed@p% arci97.90 0gY offsubjects
princPARitH 9'E:ar‘?&|8&9%ge&vli@?:éfg‘?rﬁeﬁfexmﬁﬂhd]%wgkm@Eg?l’lESQespectlvely In

conj ugat ed
the group primed with the Menlngltec“" 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 MenC 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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the tHirdWacEMEHdsd-lPdet-d6d4)T LL UL 9%%2:1:8 99 94.7 100 100
96.5 100 100 96.5 100 2.9 0.6 8.4 100 96.5 100 GMr
3132 2497 3930 4206 3409 5189 3697 3118 4384 4.7 3.9
Tritdnr i€ 2 OIrFPYsbcmbSharkéadd By BraxoBAithvEN: BiBlogicalss.A.
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10  105Q@Vbjettd-wetd usddinTeddh &iLth&Vkié gropsUivielyld fotdilof B25%bledts in the
99.7 91.9 99.7 100 95.8 100 100 96.2 100 6.8 2.5 14.3
study.- 1 4.0 17.1 GWTI 316.7 251.4 398.9 418.5 358.6 488.5
363 310.5 424.4 5.6 4.3 7.4 5.6 4.4 7.2 Table 5d
Antl-PSC 4q/|v|) Gro P . 5/2.5/2.5 2.5/5/5 5/5/5
Tablg 4,&pntemh pieaK xa enuBlions,cl o, 95UCL % 95%CL %

95%CL %950/0_ GIVC/T LL UL 40 WO 2007/000341

Conﬁ’ﬁﬁeﬁ@%@@b@&@?ﬁ%l GMCO/T LL b s@MEhB+LLoghe/SM T Lb/sid

L UL 10 Yo. 0] 100 Yo. 00 100 9 o)
Hib {0 Fags g, " PAYSachBR G ERFOD2 S 9. h3OHS, 24 55| S
conjpgated t@tetalrglssgxmmﬁ) 62 54 88 69.20 0.17 0.15 0.1

Neiss3ri@2 SheAingibis46 ATaldapsbiar ABug- PSA §@d m ) G opug
ol ri 5|J-|-5 Hi pberi XxTM Mehi ngitecTM | %

SYCE 90 959 90 959 €T GV Tt
Neissgtia T |'rerpgitslie) r &L (92P8WRY T2PHIUL GMCPHE LL UL | °Mg
polysaccharide (PSC) conjugated to TT

15
* 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.
20 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 U of tetanus toxoid, not less than 4IU of killed

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

25 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

30 age.
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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.

ant |

jects initially

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

CRM197 per dose and is produced by Chiron.
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PCT/ EP2006/ 006268 9.49 7.72 H'b VenQy, 5/ 10410,
+H0—0—84—6—166-6-98-5-92. D 100.0 8. 08 6. 53 9. 98

Menjugate™EenCY 5/ 525 F04100. 0 94. pMagate™o8. 6 92. |PTPediBY-PV/Hib

10.44 8.49 12.83 Hib MenC 74 100.0 95.1 100, (88 Bhexa)

N7
U7

92.7 100.0 MenjugateTM 71 100.0 94.9 100.0 80.3 69.1
88.8 2.60 1.97 3.43 Table 7b SBA -MenC (Titre) 5

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 IgG); 20.15 pg/ml and 21.0ug/ml for
Hib polysaccharide polyribosil-ribitol-phosphate (anti-PRP 1gG); SEL.U/ml for anti-FHA,
anti-PRN, anti-PT; 20.1 IU/ml anti-tetanus toxoid (anti-TT). Only at one month after the
third dose (Month 3) in all subjects for: anti-D, anti-HBs and anti-polio 1, 2 and 3. Using
ELISA assays with cut-offs: 0.1 IU/ml for anti-diphtheria (anti-D); 210 mIU/ml for
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Goup N %:1:8 LL UL 2:1:128 LL UL GMI LL UL Hi b

MenCy 2.5/5/5 70 100.0 94.9 100.0 95.7 88.0 99.1
wQa®5/0®37i73. 5 1308.0 Hi b MenCY 5/10/10 67 100rQr/BHE2066/006268

100.0 94.0 85.4 98.3 1029.8 799.7 1326.0 H b MenCY
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100. 0 94.9 100.0 3557.6 2978.8 4248.8 Table 7c
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ey Bl bl o e Bl

GMﬂEsbGIVE'BWHISBS%&OTﬁﬂddm |®t69¢159(95%00[) wm@c@nswtee p&0groop, for

s, 6552 SOyt S Ly QB0
and%tlléPHr@(bngr t:)‘(md(bnﬁztn@tﬂ@ﬂer()/at&elna@)rt%mr@mtnﬂpmﬁena@ntl -HBs, anti-
o325 TR b R el o od b
(apEaréndedf Qnﬁﬂocﬁesﬁhﬁ&uﬁjeﬁﬁinlﬁalmrcﬂlegmlu et @ashmaihtdriiangs of
o0 By e e AR R o 51 B

PRIS@hd anBEFH ASwverkl disdviemiputdd 8rie tohih. Hted RadtirkBiod. Beverg8cEnulative

curv%ﬁ?f eia?égjaé\tliodl%%ckﬁﬁéla]y?lsgj Rﬂ{%e%te]dlgée ?Qre erﬂ%fzg &éhn?eenl\r\e Hib-
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Q
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. .0 . ; . i ] /, 5 .
parliiE183ct BT SiE5RE S IR iRy, anvesy
and@nti T1a4Qibodids15 2. 73 3. 64 MenjugateTM 71 100.0 94.9
The]b gra(ﬂ I&CI(?GQ‘IC%S %?Io?:al 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% ClI). Incidences of unsolicited symptoms
were computed per group. For Grade 3 symptoms, onset <48 hours, medical attention,
duration, relationship to vaccination and outcomes were provided. Serious Adverse

Events were fully described.

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

Table 7a Anti — PRP (ug/ml)

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

) 9.01 7.25 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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were randonﬂ arI §1 I to—onRe Cf fou_r narallgl
Grogp oups _of 50 %bV@CQ% lt'-o WechPye alki nglUé or%%/ ddse
Hib MakcyMisBist 1 a$ ef Oliho@Wsss.s @B LToo.0 VeRACW 168 T at 2h'%odPe 2565
Hio MRTcy2na®h, OF MPBA RRlYSASChg ! Pig, GOy, 4aat e, t o 2'@‘3”'@3 3195
tOXotra 1) 4. 5g—of |V‘E|| porysacchartrae cot 21.93
Hib MEMEY 5/5/55g of |, 0 - i %9 g% tg T
Hib Mend 2. 59 of MenY1@oel ysacebar | deoconj ugabed tlo 1I'DlB 1&'34 2435
Menjdff2 007/ 000341, PCH/ERZQ0GQ06266 &Qr m 2fp MemAGWYSPr  44.05
at a dose of |59 of MenA polybaccharide conjugated to

TT, 59

of MenC pol ysaccharide conjugated to IT, 5g of

abNewv ggl VSTEIe {réde conjugated to TT and 5g of MenY

10 T | é‘l Ii:fl g

— at a dose of

ugated to TT. Form 3T: MenACW-TT

Grouff, 5 10g of NveH#E b ‘/'Sa@'ehagtw cdij udlt ed GMI | TLL UL
Hib Menc?@ 586 MenW pol ygacchey isgle | coy ugap edystgo TT48d 2275g 8312
of IVEnY pol ysacchari de Con ugagsed to_ TT, Cir[la37lt BREp 59348
| Hib MeaCY SITQI10, £ 2 [ 6§ _ 97.0  89.5 .99 795 96 loown o
ILAYZAYA] I gUDa;L’IIaI I JC bUIIJ uga cu C U L Z. Ldg \/I'6\35LI3:7 l501'5 804.8
Hib I\/ﬁrp@{ﬁﬁ/ﬁm t pp\ 71 98.6 92.4 100.0 95.8 88.1 99.1
oo 9.3 6.3 13.7
Hib MenC 74 21.6 12.9 32.7 13.5 6.7 23.5
. ™ 75 5.4 10.4
Menjugate 71 19.7 112 309 9.9 4.1 19.3
Table 7e  Anti = PSY (ug/mi)
Group N %203 LL UL |=2 LL uL |GMC LL UL
i 26.86 22.86 31.56
Hib MenCY 2.5/5/5 69 100.0 94.8 100.0 100.0 94.8 100.0
X 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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Groug Hif-MenCy. 3 p@// 0 HibsMerfZ2 (5/10/) 0) amfanr@S"tpehtnus
GréupxHitdMeagGi 5/5/6t Hibdden@Y¥ $5%/55 tHnfarfrix ™0 pantal/ m ) .
Gratgs Hik-Men@nHitbiddy (5/6plofeeix "hhdxar ns of t he percent age
Gralip MBAjudated M&SBAgate™GS; InBihixNepaiitand 30 SBA- MenY
N = resperde ssbjecte with mivhilabld esuNatc: percentagé bhsubpedtsraity
conesntpationttitrel veithirhtherspedifiddkdnge8. A response i s defi ned
GMBT gyenmiatric inean comcentratdbn/titee 95% -G 26% confeesiee frderval; LL =
Loverlimitdillt £\Wippsobipdtct s or seroconversion for

seronegative subjects before vaccination. Table 8:
Co%icsd ne responses for SBA anti body one nonth after

ation 35 Antibody Goup N % LL UL SBA-MenA Form

1T 42 61.9 45.6 76.4 Form 2T 39 82.1 66.5 92.5 Form
TheSMeAC abd. Yopdisagciiaride cavpugiatesi predubist 26gdbd. imn8ing régpohse in all
su m%&%rmaa\;%&s fodui %b%v&@ﬁ%g#ﬁomb%e@%é;&%t fMenC and
Mepg- 8 100.0 46 2007/ 000341 PCT/ EP2006/ 00626 Form

44 95.5 84.5 99.4 Menin itecTM 49 91.8 80.4 97.7
SBA- MenW Form 1T 45 100.0 92.1 100.0 Form 2T 43 97.7
Ex 1§ 609 Fhasgdl nliridal 45al Jcinmeariag . three0@rriulations 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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Menin itecTM 46 15.2 6.3 28.9 SBA-MenY Form 1T 47 97.9
88.7 99.9 Form 2T 44 88.6 75.4 96.2 Form 3T 45 93.3

W@2007/08846 Menin itecTM49 4.1 0.5 14.0 Tabl ePCI/BPu90&006268
t he nunbers of subj ects achieving SBA titres over
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Formugy: e AU Spogt 4 7074 1 ust el PelRacchBidecggriugated to T, Sug
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confgateddd T3 athdl. B5udefMerro palydacchridercahj gmted ©A 0 78, 7

L T T e

4 Menin itecTM 50 94.0 83.5 98.7 62,0 47.2 75.3
*ThQO'OreP diffigrent HieRAGW YATT founuatians) yerer gdmaysteredoip @ double-blind
ma@&29. 1 Men FornRT 45 100 92.1 100 100 92.1 100 2501.6
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vacsipalign sefipd /st Bisnglh veEEiis 965 HeRaTRINSIRIRG PN RLIpgY I he
left deltoid 2t Visitgo(Stady bienth Q)arcewing © rRodeBized @ssigoment. @l candidate
vacdifés WWer8 88 Hie89a9 20¥sbhillizetyepélret i ihea TiMoASdat?. 0iaB404 ml after

5 Oy cination wt
recggt'%tlﬁﬁ%"iﬁ g%rge g’fpdpﬁﬁg’sﬁéﬁ%"ﬁﬁz’ol ysacchari dg Slolnj ngf :
led to 10 good SBA responses agai nst MenA, MenC  MenW

Imnaumdgreioy. W MeagiBemeobs of slitbjséasnsentigtions t i afy egn@h@mser against
meriiRgdtotcdl vabdflné)ahﬁgehtd:(ﬂlﬁporfeh& ib/bidda/ anspiels obtained prior to the study
vacémé/ d]oggsg afé?{dma\ IB(Pr\'SieI foﬂehgr?gﬁpkaﬁgt?wg{ddw?vaccme dose
et e 3 PR H%t'%n?é’;i a5, Quliry HETs agginst N
memyglé\dlmsgmmtmeo@opt V¥l 38 rangly¥j (E8AsMerhyi ABAMenG.t PBA-MenW and
SBAMzalYe by tahizattdricid2B teah ¢adshe cMiTfs: eadliutigs of 48 aND 1:128) and ELISA
me%@ﬁ%%%tiﬁﬂéﬁ&&&%/ Io;orﬁgﬁiggitidis 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 lU/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
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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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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

oo

i

(3

q BBA-

A S

hQ
TC— VvV aAC oI 11T

OO T

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

m crof | ui di sati on TTPESEPBDG/@6268
Results The results (Figure 1) show a
i mmunogeni city for conjugates

I Conjugates

ENYTTO12

ENYTTO14
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teerggers of @241 lep_ays 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 — 5/5/5/5u9

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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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
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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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F1 %ﬁ‘eﬁﬁgwéﬁ&qa&g B%taLapt n Sﬁéﬁ& Y%SthAH M%né conjugates

contaireng-p Ablgpagensy 2.562.5/8. 52%@&9 17.81 F2 5AH/5AH/ 2.5/ 2.5
F2 —QMeBQGWYld:orijﬁgat&BtoEtAtaVnﬁAltdb@ldSwmth% Ner6ad BlenClebnjugates
con é /ﬁ §I\/BncevaxTM 88 3056 21.41 52
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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

51




capsul ar sacc

hari des,

wherei n one or

nore is/are

selected froma first group 5 consisting of MnA,
wovegoomsenY and MenW which is/are conjugated tPCHEP2006/006268
protein carrier(s) wherein the saccharide:protein

IaL;U\VV;IVV) i
different sag

S UCLVVCCII .L L l

FOSPONEYS [ s/are

5; atrd—one—ot
selected from al

orT'

| AL ELISA

F 15 ABURBAHREEA S

588ng of MenA, MeAEI9 MenY and Me

nV2.8Ai ch

F2 4,8/5ALB 523N Ug

aged to a prot

ehgzgarrier(s) W

hesepn the

F3 spRpARGIS o

2
(= |

i@E% mratio (W

I\I&s‘é\g?» petween o.

t 1 An ~Ff ol
1T UQI C T UTT UT |

113,

F4 Wfﬁ(ﬁ/ﬁ sing a

rIIIIMII\JuCIII \J \J

Bdast 2 differ

P4

neni ngi tj

Merm@pg)urNar sacg¢

l9ar7 des, wherei

N186% or nore i s

selected fro

a flrst group

consi sting of M

SRHoR (<) 'mih

F'P’ér (s)

is between 1

S SPA MW Sacch

sacch
pespopdersnd one

LR E R 7ok

or nore differe

r&tl-
nn&g/

F 18¢8H208% |

gbhare sel ect ed

[ 56658 a second gr

oTp

F2 29M3hLRGLRI O

96I\/lenC I\/lenY an

:J4M§1vah| ch 1s/

a5 &

dlCTU U1

F3 SANOAHRA] de: pl 8

FiE

rotetrn—cart
nratio (\A_;/

b) VVIIUI UI 1T
mMé

bet ween 5:

it

14.451 qgq

F458@5/8/5 The i mm@Bogeni ¢ conpos

14949h of claiml

Bb7cl aim

Merdevifrer ei n

MegV i s present

angeg he rati o of

Mgz W

saccharide tQ carrier

')1 1-1 Q0

prot el

N 1S between 5: 1

-1 1. 99,

T I

Forr]]ulfthnl 1.5
any one of cl

1 L-1 1-1 (o] 1-
% wBY MenYrhe i m
segpenders, where

h5ROg¥en Y CMInpos
n MenY i s

i AntpRSYIGMC

25 plregehEL KR

F1EQQ4/£§AH/£’5/9§ en Y sacchari desgey carsrl er profeigyis
J. E:JE:J 2111t 1 I-17 1.9,
F3 5AsAHGEEN C 6&@0& tion of a 375ﬁ3egi cl ai s &511
F4 sahmysai N MEnA|Be present and| 8ot rati o of Memeve
Mmﬁ%&%ﬂﬁflde to ggarrier proteln ¢§3betmeen 1: é??
2414 .4/1.3:) of I.Z.UJ.JJ.\W/W) 6:

i mmunogeni ¢ conposition of any one of clains 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,
35 7. The i mmunogeni ¢ conposition

1.1:1-1:1. 2 (

of any one of clains 1-5, wherein MenCis
the ratio of Men C saccharide to carrier
1:2.5-1:4.5, 1:2.7-1:4.3, 1:3-1:4,
40 8. The i nmunogeni c

bet ween 1:2-1:5,

or 1:3.3-1:3.

Wi W) .

5 (W w.

p
pro

or

resent and
teinis

conposition of any one of clains 1-7 conprising at
least 2 different N. neningitidis capsular

sacchari des,

wherei n one or

nore is/are

sel

ected from

a first group consisting of MenA, MenC, MenY and MenW
whi ch 53 WD 2007/ 000341 PCT/ EP2006/ 006268
conjugated through a linker to a carrier protein(s),

and one or

nor e
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di fferent saccharides is/are selected froma second
group consisting of MenA, MenC, MenY and MenW whi ch

WO gjoaensdi rect |y conjugated to a carrier proteP@I/BP2005006268

9. The i mmunogeni c conposition of claim8 conprising
at least 2 different N neningitidis capsular

hari des, wherein one or nore is/are selected from
a first group consisting of MenA and MenC whi ch

hs/ apg irPRinégBhBdcdnBdHBR Gomprisiteeht Idhs X alifetdit N. meningitidis

protein ,..and one or nore differ acch )
i s/ af S@Eébsgg"f}ga%ﬁﬁowﬁgreg*e%%g r %ggg’égen,g?'%?'%ﬁg%g‘? .a first group
Ve n CCoNSEsting 9 dMrBAMMERCe HVe ang; MeaWqiwhicht js{aré conjugated to a
conj pigidiedafrier(a) whereirethepsastieanides)roteitOratid{@/w) is between 1:2-1:5,
capsalache or aReSierett sdeafries ke SpeLEL il Second group
car r?qé]s'_sﬁipgt i ?ngnmﬁogﬂé%%ﬁ)ﬁ?ﬁa&egggmﬁi tiere ?on]ugated to a
di r epfotgin enjanGatvdterein thecsaqchatidgproten fmatiol sw/w)  is Tpriween 5:1-
I mumagdni ¢ conposition of claim9 conprising MenC
capsul ar saccharide conjugated through a linker to a
carrjier protein, and MenY capsul ar sacchari d )
di r o50% JRESAPARIE EIMPESIOR A FRIm I CRITRTRING G fomst fndifferent N,
| nrumegigitidisceappuler sacahaddes; [vtieneio cpenpirmerienig/ake seleated from a
MenGirggfgdbadonsigaig bAMeARSarP MeHgakigith tdiar@uUehj@atddtees protein
to a acrﬁé{gée)%rbé%iﬂttﬁ% Qééc}larié'é!gro H@%’k%/wi\@%e}(%&e%oﬁﬁl%, and one
saccharidés_direct xqonj,u te 0. a carftier o
pr ot @i MEES diffgrgnt s3ChAHIRRISFER SeleCEAYOR 2iSEROUF 9rOLR RN sting of
C orrpMieeCngleWrahdd\dm;WI wanicls g’sd;arla a:ohjd:ggteﬁ 50 eaqrrplejracarder(s) wherein
t hr ofghsagchdriak Prot ratic B/ B badedesA.1. 489, MenC, MenY
and Men W capsul ar saccharides directly conjugated to
a carrier protein(s). 14. The i rmuno%eni C conposition
8f ahe prabeepenis earaponitionerlgiaimehon cRIM 2phergi Menvy is present
capsandithesratic baMedeNisacclenidegatcadiet praleinds bewveeprsot-¢i1n99, 2:1-
| ndepgraentst 1130 15494 qh 570G 19 04-9UPs GRS Sting
of TT, DT, CRML97, fragment C of' TT and protéin D
15. The i mmunogeni c conposition of any preceding claim .
ther Ehe) imEEIROSENIC (REMPRSItEN Rfsarya@8el ofr claimsc Ak | Weerpig MenY is
conj preaémtdarid theheatis asfeMemry isatcharioé ed Rarridh meterciseketween 5:1-
from. 40 ONgi4SH.i f4.TR 1T 1. 4
s Y Pl vt S )
conposi tion of any precedi ng clai mwherein each N. .
Peni Hrg tilndiusogenie wompositioe Heir drde one afotlpimgafl¢ld whergim, MenA is
40 Sgre¥ént2HAthe PARASS NIEH . mﬁﬁﬂ&o@%&ierb@teﬁﬁevtﬁm%n 1:2-1:5,
i mu €Ny C4.66M | 0f . ecedi ng cl ai m wherein
eachﬂ%g ﬁ%h?%glm[)lggl Es)} @gic?gﬂ?gﬂ%é\g{ichari de is separately
conjugated to a separate carrier
6. 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).

7. 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,
1:2.5-1:4.5, 1:2.7-1:4.3, 1:3-1:4, or 1:3.3-1:3.5 (w/w).

8. 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

53



10

15

20

25

30

35

40

protein. 5 18. The i nmunogeni ¢ conposition of any
precedi ng claimwherein at | east one, two or three N

worenw/gi3si di s capsul ar sacchari de conj ugat e( s) PCEEP2006/006268

directly conjugated to a carrier protein. 19. The

I mmunogeni ¢, conposition of claim 18 wherein Nen
and/ §faraseRiuggtedvinraugha Adlinker N e canien Praleiy oy qosn@f‘e or more
or Miifféveah daddbafemnd/dve sEleated foom ec s¢gondagrojip gansistingoof MenA,

a cafeher MBRP Rl Ment® whidhGs/ aFARREE Bbrﬁ]ug‘étﬂ@ﬂf'é E!a@l@r ﬁlrfotein(s).
claim 18 or 19 wherein at |east one, two or hr ee

nmeni ngi tidis sacchari de conj ug?at e% is di rect Iy
8onj Thgtmmupggerimmompgsigipg Af sglain 32a0mprising Atnlgast e different N.
conpa@hingaiscdapaigr sacchafided, avheseid -aPe, orwhereeisfarakelected from a

| eas rsP d@%ls‘% td?rl\ﬁgn/i\'anﬁelﬂblﬁg'\kﬂlgﬁ $5/5/@P&H;}ated through a

sacc u()s are o

t
i o U Re caBer BOMING | FiHLIABEE BB EpEl SR pndes isiare
cl ai mlequ@mauansemdl grnuerconslstmq ghdMenéndvien’y andTignW which

| MTUBREE Biréctly @BRRGated a8 a@Brrdr prokidls)or 22 wherein the
linker has two reactive am no groups. 25 24. The

i ;munogeni ¢ conposi tion, of .c 21 or .22 wherein
DR R n g caRaRioniol ElaiR g Ganetsig P capsubly Saccharide
The ¢conugaterkthirgughoarninksritp @ncasfiercprafein, 2hd deri capraiari saccharide

the 4iletigtomjagatad t38 ch@RE pioténam no group at one end
and a reactive carboxylic acid group at the other

end. 26. The i nmunogeni ¢ caonposition of claim 21-25

Wher EhimmAdnggenicetontResitioatafsEim £ complising Men® sapiarsaccharide
35 2donjudated thmouyhge linkerdo @pcestien potedf, ankdaVien'2 tapsuldtZaccharide

Merar&upesn,b?étlsgioa%arﬁ@klpro?&n The i nmunogeni ¢
conposi tion of any one of clainms 21-27 wherein the or

each_ N. neningitidis capsul ar sacchari de(s)
tdnj Thatremuregenie ¢ampasitionral claihj LigrpriisingoMenf) angddvlenC capsular

| i nkegcchartides@ohRigateeninedugh. a ibkaAdo 206480 Pdin(s), and MenY and
PCT/ ﬁ@ﬁW@é&%@@%mr@me; Bﬁeétf}‘&ﬂf&?%ﬁ Go s%%'ﬁlpw@.n@f

claim 21-28 rein the carrrer otein is conjugate

to.the linker using carbodiimde chemstr optionally

Ui nHheEDATINOGRDIC CaMPASHIRN IR GAIM @ eammsiskiot %@@A Gepsisigr saccharide
one @fnj@jatdTihr@igh?d linkertei ancérier protei@cdnd MehC, MenY and Men W

”E”' £$:Is lafbécc‘ﬁt% czé’é &Fecﬁ?ﬁ&rﬂééétgﬁtd 8 c&RBH Hr%?én?(g) to the

ore carr

14. The immunogenic composition of any preceding claim wherein each N.
meningitidis capsular saccharide is conjugated to a carrier protein independently
selected from the group consisting of TT, DT, CRM197, fragment C of TT and
protein D.

15. The immunogenic composition of any preceding claim wherein each N.
meningitidis capsular saccharide is conjugated to the same carrier protein
selected from the group consisting of TT, DT, CRM197, fragment C of TT and
protein D.

16. The immunogenic composition of any preceding claim wherein each N.
meningitidis capsular saccharide is conjugated to TT.
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protein is conjugated to the |linker. 31. The
i mmunogeni ¢ conposition of any one of clains 21-30

wob@reoes4iVenA is conjugated to a carrier protRCTER086/606268

linker. 10 32. The inmunogeni ¢ conposition of any one

of clains 21-31 wherein MenC is conjugated to a .

tarr 18 IBNYNGORNIGE SOAPPS It Of amy Pfﬁéqu herein each N.
conpmehingitidiscfapavigr pacahaddenis s4pairately mopjugsiedgtoNy sedagate carrier
neni fiigidih di s capsul ar saccharides fromat |east two of
serogroups A, C, W35 and Y conjugated to a carrier
protein to produce a N. nmeningitidis capsu

48 cchie inreureaenifgranapositiearaiany Preceding rigid \gh%mcﬁrt lgagt gne, two
N. nemthres Ni diedingitaiscéepsulde saschalide eonj0gada(s) THRiDeGtly conjugated
100k Q,k‘p@ 20kDa or 130kDa. 20 34. The

| mmt?gag%a:]rﬁc cotr(rarlJ%& tion of claim 33, wherein each N
nmeningitidis saccharide is either a native

PO yEhe mrarnagenisy canpositipa f slaina 18adenein demyy apst/er MenY, MenW
t hanandlé- M3hC, VeaY i anuuiagent corcdemaysarid MenOfanal leny 3ide directly

or Séon% (ﬁorh@érn{e ferpne two, 25 three or four N

nenlng s capsul ar saccharlde(s) has been sized by
m crofl ui di zati on. 36. The i mmunogeni ¢ conposition of
20.ai Tine3 inmun@genicheerppesitincbf dlaimadfiangia whersin atlsast ame, two or

saccihpdd He méniryitAé isiechaatiy vafrigate(s)as di@cB/ corljigated by CDAP
i mu conmposition of claim 33 or 34 wherein each

N. neningitidis capsular saccharide is sized by a
factor of no nore than x10. 38. The i munogenic
20nplise nmroonagend cimpd&Rioorof hywineraficaimbd-2Q, wherein at least one,

Meni R &ri tlice N.3ReRiRGititid FaBSuld SacBRsield) Aife BomLydtdd € Me carrier
some n?etl vgzaq&lkglsaccharl des and ot her sacchari des

t hatPQre" ¥ y a factor of no nore than x10. 39.

The i nmunogeni ¢ conposition of claim38 wherein

22 psThaimmangeaici cenposition of elaing2 dbwperéin thedinkerds bifurectional.
factor of no nore than x10. 40 56 WO 2007/000341

[ EP2006/ 006268 40, .The no, en| QsSi ki 0
B at MoAmapnsE i spEPhsila ol M o2C Bh 27! HEEoRY [ ThkBF has two
ser o@ﬁ@iﬁ@safmnalgépttpsare native pol ysacchari des and
saccharides from serogroups W135 and Y are sized by

§4f &?ﬁé”lmmm&%rl?wm Béf‘oﬁ(%f) claim®dt of B8 WHERROGR irfker has two

0S| erein the average Sl ze

@38%"%”%‘8%%@?‘ ﬁfﬁ“@stzapul ar saccharide i s between
50 kDa and 300 KDa or 50kDa and 200kDa.
25. The immunogenic composition of claim 21 or 22 wherein the linker has a

reactive amino group at one end and a reactive carboxylic acid group at the
other end.

26. The immunogenic composition of claim 21-25 wherein the linker has between 4
and 12 carbon atoms.

27. The immunogenic composition of claim 21 or 22 wherein the linker is ADH.
28. The immunogenic composition of any one of claims 21-27 wherein the or each

N. meningitidis capsular saccharide(s) conjugated via a linker are conjugated to
the linker with CDAP chemistry.
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42. The i mmunogeni ¢ conposition of clains 33-41
conprising a MenA capsular 10 saccharide having an

w@@rags4si ze of above 50kDa, 75kDa, 100kDa orP@EFEP2006/006268

aver age size of between 50-100kDa or 55-90KDa or

60-8CkDa. 43. The i nmmunggenic co sition of cl

33 43he IRAINCRFNIC LoMmARetica u‘F'%J #8cWarielk “PFa\‘fPW&’ gpotein is
aver eggugatedttodhe aw@s@moﬂamheMMpmaﬂwmg EDAC.

15 100- 200kDa, 100- 150kDa, 80-120kDa , 90-110kDa,

0- - 0 0
153 SR 8 55 B PR P o
33- 4. e@ﬂwgrtlgrsrr@pau'%wcea@&|Saq°nJuga Harthe ik %Qef%@ the carrier
an apetays conjgated talioeinke@kDa, 75kDa, 100kDa or
betvveen 20 60-190kDa or 70 180kDa or 80-170kDa or

-160kDa _or 100- 150kDa 145k r120-140kDa. ,
15, TR Tbnneciis, B oomon o i R B sl 33 MR wena s
conpfenjigriehlomeAieRssiainyia ad@kehar i de having an
aver age size of above 50kDa, 75kDa, 100kDa or between

18,5 RS o, 0. et S4B
The ?%H%%ﬁ T4 B?r‘p‘@fg%f’? ¥A adp

Sy preceding claim
wherein the dose of each saccharide conjugate is
Bet Weigs MnrantbgdPE, cbnepuditibBg.of 4 aApd p?@edrngarcmimd codtbrising N.

(or %Q@P@g}so@s&gr §§%Qg&ésdﬁom4gt |e%4?§\€lher CO &.lpCs A, C, W135

conposl rece 9 (Psg
2 Hand Nt penifgated o 2h BeTPh PIRISBORAPTORKS] i B) meningiidls' capsular
conj sayeharte cogjugater ivdrerginothei average 4¢ize Tﬁe each N. meningitidis
I MUSRERSIdE i ABBRAS 5ORDY) 78kDE&| FIORD4 /1 VIREaE H POKDE0rH 30k Da.
influenzae b capsular saccharide is conjugated to a
carrier protein selected fromthe oup consi stin of

: , @Wgygeqrg @mﬂsrtr@og wrn&%}p pwlaﬁrgrnnegph meningitidis
The samt]ami‘:pelsre]theoammw ipolysadchalide wr 4&7sived B8 ,a ﬁah@r@rf N0 more
the {Hgh x§@ccharide is 40 conjugated to the sane
carrier protein as for at |east one, two, three or all
of the N neningitidis capsular saccharide
2on;j LiairemunegenigDrompesitan g dlainT BREm28bh 6 MisesiB St legpt one, two,
The threauregfour CNC anpasgitidie ncadsutar asatehdiidelS), habebeem sized by

the HidofR@fisdighi de is conjugated to TT. 51. The
I mmunogeni ¢ conposi tion of clains 47-50 wherein the

ratio of Hib to carrier tJorotelnlnthe H b capsul ar
3%c chee ingeupeagnifyeereresitianerfv@iaim 33 Br 3davher &'n(%IOW)N meningitidis

52. ddpsulansacobgede & ccmatiye potysacchafidel ai m 51 wherein
the ratio of Hibto carrier protei ninthe Hb

g‘?gsgrlg%{mria%g%%g gojp;go' nlo3c |W/§§ %eﬁherern e%cﬂ Iill meningitidis

capsular saccharide is sized by a factor of no more than x10.
38. The immunogenic composition of claim 33 or 34 wherein the N. meningitidis
conjugates are made from a mixture of some native polysaccharides and other

saccharides that are sized by a factor of no more than x10.

39. The immunogenic composition of claim 38 wherein capsular saccharide from
serogroup Y is sized by a factor of no more than x10.
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53. The i munogeni ¢ conposition of clains 47-52
wherein the the H b capsular saccharide is conjugated

W@ o0ovkeo3garrier protein via a linker. 54. The PCT/EP2006/006268

i mmunogeni ¢ conposition of claimb53 wherein the |inker

i s bifunctional 15 55, The n i ¢ conposition

68 c B¢ FEEnegenic coAResitan ‘Pfh%a'lqﬁ@ ?%Hd@%’% capgyjag qreharides
am nfromr serpgroups A Bhd € mramajierai polysanpusides andosacchaiides from
53 0&eradrotpsneids dridey hiedigdd fdct8? of A8 MdP@eidne0.
carboxylic acid groups. 57. The inmunogenic

conposition of claimb53 or 54 wherein the Iinker has a
feacl P& dMEWNABEHE SOPPaBition f GiRiMandB-40 rehrreiny e average size of
car beagh Nc menirgyitgisocgpudr $deeharaehisr betveken2%) §Ba aftde300 KDa or
I MMUBeER A Seukpasi tion of any one of clainms 53-57

wherein the Iinker has between 4 and 12 carbon atorrB

59. The i mmunogeni c conposition of claim53 or

fRer Ehe) IMAWNpgenie compogitip of rime. 33rht qommﬁ@gem'\denA capsular
conpssdchaide Ofﬁa\mg/ annaverfage| siteref 4BeVE050UTR, €15kDiahe 06kMa or an

sacc t or
ok o st o R IR SR RO

conposition of claim&53-60 wherein the carrier protein

#3 Bae bomunggenic compositorHob cleiae B3rd2deoroprisinthe  INeriecapsular

usi ngacehamieRslinPaP bleragE siz6 df bg@k&é S01R:, 7BRIDA,STO0KDa or between

opt | t 0
W%b%@%@o%@k‘bé éc}hzcﬁé Wsétgji‘lééﬂpﬁg PENbGokDa, 120-240kDa,

of
P P40 bitha 1a0 B oF 19GAEE 1 cact Lo turthor

bacterial saccharide conjugates 40 wherein the Hib
gHN] Vlgéﬁrﬁniuﬁo@érﬁ@%aﬁw béitien lopWime 03243 rd:@thhBlﬂgr@benY capsular

con; SATEL €§V'0%3§%8?%§§6%§1°*%§§Y% 70kR3 RS o Between
Tho. PamERE0 AT OTSRERSITT B IKOA 85 APAROKRRIKSI 190 TaDkDa , 110-

H b t4GkDagat1@0+1stO0pPesent in a | ower dose than the dose
of each of the at least two further bacteri al

1o IEREAY BbPaar S5 s lfe STH EREPLTng 2, ey, gapsuiar
fur twham@%@n%@n rragr pize ©f abeNeuskOas 7eldpri0kBaqr between
meni e 90kieEs o6 M0eP0RDA & Ba-pgﬂlkm or s tdtkDader (10B116DkDa, 140-

COoNj 4dkDR: 15521701 be0P@RBiaC conposition of any one

of clains 62-64 wherein the at |least 10 two further
bacterial saccharide conjugates conprises N.

f#ni g mMmaurpgesicoPMAesitior of apy aresedisg ctaimnyheseip trsmdgse of each
conj supaharide conjugate is between 2 and 20ug, 3 and 10ug, 4 and 7ug or around

(or exactly) Sug of saccharide.

47. The immunogenic composition of any preceding claim further comprising a H.
influenzae b capsular saccharide (Hib) conjugated to a carrier protein.

48. The immunogenic composition of claim 47 wherein the H. influenzae b capsular
saccharide is conjugated to a carrier protein selected from the group consisting
of TT, DT, CRM197, fragment C of TT and protein D.

49. The immunogenic composition of claim 47 or 48, wherein the Hib saccharide is

conjugated to the same carrier protein as for at least one, two, three or all of the
N. meningitidis capsular saccharide conjugates.
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66. The i mmunogeni ¢ conposition of any one of clains
62-65 wherein the at least two further bacteri al

W@ awchensitde conj ugates conprises N neningiti dPGr/Ellﬁ)06/00626s

serogroup A capsul ar saccharide (MenA) conJ ugate

The i mmunogeni c conposi tion_ of an one

wher &Ny 'mwnasem%ge Posifiey PUF‘PW@? F4ct ¥ ?'@'” g‘&crré’l?a??‘i?ga”de is
conj ogguged tonpl.i ses N. nmeningitidis serogroup W35

capsul ar saccharide (MenW conjugate. 20 68. The

\?ATN iﬁ%er{\]rhgncgfe o(g 51%60%[{ \&%fq %[%’rﬁg 4% 58 hcelrgh Qﬁ’e Pa%og)gﬂl%tg carrier
con; g@ggl@@ t@grlrblp pg@u@rgac%lgﬁ@ﬁmaga géspnggpn 1:5and 5:1 (w/w).
saccharide derived froma strain selected fromthe

gﬁoui?h&%ﬁiuﬁ{:/{;é}gc %;@8&96&/ Bf—‘%laml 512wh§re|r4the5rat|@'°0f ﬁIB to carrier

1o, Prosgin jRe e cabsuar Saecrbre Ghudaiis Phiesd Jet Pl P4, 1:2.and

conpﬂ;§+ft©foﬁfowﬂd éﬁy(wém)e of claims 62-68 wherein the at
| east two further bacterial saccharide conjugates

%g”pﬁ’hégmﬁluﬁo ér}ﬂgl% bsﬁ@rﬁ)%‘ﬁl |mssﬁ’c§i‘Wh'ng?n oy tﬂ@Hl%é:apsular

e e Cakol Mhemsﬂ%' SHT SR TR Loac e | o
between 0.1 and 99, 1 and 5g or 2 and 31ig of

$4.C CNRS iflBunctfenitloontptRition oA BrRaEE BB Whe i 0l linkernis Gifusdiipnal.
one of clains 62-70 wherein the dose of each of the

at least two further saccharl de conj u tes is
55.andihegmugogeHe coBROSHon Bh CAYM ot 04 R HBersin g}%&ft'ﬁey has two
5 g cfactacamhmoigieups/2. The |rmunogen| c conposition of

any one of clainms 62-71 wherein the 40 saccharide

9856 of abinbbue TEAPBSHT o AT Br B WFgRib B iR nas two
meanresstiveneabowyieasid 9FURShe at | east two furt her
sacchari de conjugates. 59 WD 2007/000341

BeT/ fﬁ’@qgﬁ{lplgégrﬁg co?r?pos-ﬁeﬁ 6f”HHi'Pr99Bnb|C SQO\Wﬁé’r%int 'trQ—:n Ilﬁlfer has a

any one

the RN, et Plousaas el et 8hd 4 Rt ERBEKIR 483 8clh at the
60% otber erd-bet ween 20-60% or is around 50% of the
sacchari de dose of each of the at 5 |least two further

§§C CPRS IndRusydn %ﬁp%s.t%ﬁ of ARF oh&BHOHRNBESE ARBRH fheQiRker has

one ,of” .cl.ai 62- /3 whereln the sane «carrier
pr ot E%/twe?%“@gdmﬁ?rl?%%% conj ugate and two or nore

of the at least two further bacterial saccharide
69N] TEAINGAundd@nic composition of claim 53 or 54 wherein the linker is ADH.

60. The immunogenic composition of any one of claims 47-59 wherein the Hib
saccharide is conjugated to the carrier protein or linker using CNBr or CDAP.

61. The immunogenic composition of claim §3-60 wherein the carrier protein is
conjugated to the Hib saccharide via the linker using a method comprising
carbodiimide chemistry, optionally EDAC chemistry.

62. The immunogenic composition of any one of claims 47-61 comprising a Hib
saccharide conjugate and at least two further bacterial saccharide conjugates
wherein the Hib conjugate is present in a lower dose than the mean dose of the
at least two further bacterial saccharide conjugates.
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75. The i mmunogeni ¢ conposition of any one of clains
1-74 conprising a N neningitidis serogroup B outer

woreoshoensel vesi cl e preparati on or capsul ar sacRPC¢HEPZE6/006268

15 76. A vaccine conprising the inmunogenic

conposition of any one of clains 1-75 and g ) .

Bhar hier BUMHRQEENE GRARISItaR|of claip g whareinthe HIL gopiygaig is present
kit #khoa lowercdosd #ven te despiehtehah chdhe ratJeasittwonfurther bacterial
CONPEARhAthd WnhjuGstds. - val ent i mrunogeni ¢ conposi tions

for conferring protection in a host against 20

di sease caused by Bordetella pertussis, Costridium

B4t ahhe iINTHERQEEHiscEAEMASitonioh Kiake 6208 63pwhareiprine gtleast two further
i nf | bedigriee sacuhahide ssgugatesreompsesi Mdirsenisgitids ketogroup C capsular
conmpLl S| ' . i ner conprising tetanus toxoid

(TT) gé%g@‘?eﬁﬂﬁ”&cﬁf"gﬁ’?gé‘% d (DT), and whol e-cel | or

acel lul ar pertussis conponents and a second contai ner
6BnpThe immun@@Enicheompasifioopinary easrpbeaimsofe-64 whreeip the at least
0; Ciwd) fiiRhédr- Ha’%teri‘éﬁsae%h@ﬂdﬁ:e@rﬁudatés% di’cﬁhbr_ﬁ;@stl‘hgnmﬁngiﬁdieserogroup
of ¢ [ of mixing the

[ m’ruk%ég%rhﬁ% S%ggrrwg)%lsd?tq@%ﬂ?%o@%@a%ne of clains 1-75 with

a pharmaceutically acceptable exipient. 35 79. A

6@t hdide Ghmunogenicscongpasitionnefranyoyte efgeiimst6246S wheeein the at least
Cgus@ﬁb bryrthe paeferial  JHRBhdtdet icdhrighteb e@b&ntgnsé?@rrgrvi. sin@fgingitidis
adm . - ective dose o

the THRUSh AR ya SR Rblo e HORRERCE 1S o177,

40 80. The i nmunogeni ¢ conposition of clainms 1-75 for

68e The trh@ubogemicesThpasitionpofeangyrdneoof adimgi G266 wheeairs e at least

gBéT/’\{ngszgfggﬂ;@r %eiseﬁgis tlsja‘ébl_lﬁarid@f %hj];ugates 6QoMBY 207/ ROORAAingitidis
. use e i nogeni c

ComptRPIoRR Yof o pstiRL s ARt (i Doy HAES

manuf acture of a nedi canent for the treatnent or

p8.eVENd iromundgeticsemspasitionaafsey dne dledlaissré2a67 wherein the at least

meni R fuhHeSod ref baQharide l@gnju ed BEHBRILRISC pneumoniae capsular

conposiflo onpri.sin t. S dif.ferent -

sacoTaECe Sl et e bt eéf&'? Hie9ralk sppsisipgeef sprotypes

car r 1.6 3pfo?.E SBWAB BiIN. ONe 18R, Ty d2F s b JRBy 1 Gl ('BC. 19A, 15F,

i s/ ap@® 206NR3Maned3r.o the carrier protein wherein the

saccharide:protein ratio (Ww is between 1:2-1:5, and
.saccharides .

8€etﬂr%e %ﬁ?%efn&egrﬂéq?qme&eqrw qrhaeof ci%r%rse&ggé] Lvlﬁg%ﬁrge Hme at least

sacciwar futibepbacierial sagcheridevoanjugsteb ezomasisesa 1S. 1typhioVi capsular

83. dJdtenamgainogeni ¢ conposition of claim82, wherein

one or nore saccharide(s)

70. The immunogenic composition of any one of claims 62-69 wherein the dose of
the Hib saccharide conjugate is between 0.1 and 9ug, 1 and 5ug or 2 and 3ug

of saccharide.

71. The immunogenic composition of any one of claims 62-70 wherein the dose of
each of the at least two further saccharide conjugates is between 2 and 20pg, 3
and 10pg, 4 and 7ug, or around or exactly 5 ug of saccharide.

72. The immunogenic composition of any one of claims 62-71 wherein the
saccharide dose of the Hib saccharide conjugate is less than 90%, 75% or 60% ,
between 20% and 60% or around 50% of the mean saccharide dose of the at
least two further saccharide conjugates.
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is/are conjugated to the carrier protein via a first
type of chemi cal group on the protein carrier, and

wWo@p®70003Dr e saccharide(s) is/are conjugated tRPCT/BP2006/006268

carrier 15 protein via a second type of chemi cal

group on the protein carrier. 84. The imrunogenic
conposition of claim83, wherein the one or nore

gacchbei idei)ogeoisj agmpesitiero afhenyaone eof ¢aiotsei62-%2 awherein the
the Eidchbride/ B8se0bf tAE BB Sadchabdd BdnGhté REIcBE i 90%, 75% or 60%
carrier, are ent n ,

acoRar il o8k s aRuhI B G1RE sBRBrcs, dges. ot easngf the at
t he agime fURNRE sgEChanERiceaINIRieSUp on the protein

carrier. 85. An i munogenic conposition of claim83 or

84, WREBhIUunBEEhi© coRRbsitiors 3F GRRTonE&drSolaind/ 69-23 wherein the same
conj a _carbox

ugated to the carr,jer, .protein Vi yl. .Qro

on t FTSLRIOIEI 5, isee iy (e 15 coibalg 2n thg g gnore'of the Bt Rast two
sacchusihetieacierial spegharide apnidgatesl to the carrier
protein via an amno group on the protein carrier. 86.

: . _ I L aj el
15 TRIISERGSAERAEN o o) Shice el 196 s o 1
pr ot BIEAMGLALS; SRrogruP, Pe QHIRT BRMOEHS, YPYUCIR. PigRgFajien or capsular
T- cebacchd@despi t opes on the carrier protein. 87. An
i mrunogeni ¢ conposition of clains 82-86, wherein the

cc idg . sel . . . i i -
BT nNaciE BfrisB 1€ A SEhuREGENE PG BE} P biames 1.75
( Mend)d a RhafrmﬁeHb?at”V%F%ngé?'%&FgB'ﬁ”h capsul ar
saccharide (MenC), N. 35 neningitidis serogroup Y
¢aps plvatciRg ki hRF coifconiiRYdr sddueRtd)iadgHidistehton RRREIEPYRWO multi-

W ca ar [ > , S 0COGC .
o Selath R EBA SbdBRAL oF B rfa b GRBR Y st agos
gr ouflisegsec §ausedaby Bardefalg gertussis uplogiridism defedic Skyrebacterium
gr ougiphthkerigep Hdearophies hafiueteae Gand pN&'sStriae phewngitids, said kit
gr OUBorhpfisiiPR fiksk BSntaiRELEGHhfkhg G- oup B Strept ococcus

group capsul ar saccharide, 40 Staphyl ococcus aureus

type 5 capsul ar saccharide, Staphyl ococcus aureus type
8 capiaianis texRid kB de, Vi saccharide from Sal nonel | a
t yphi diphtherignoxaid (DTJj and-PS (such as L3 and/or L2), M

cat ar (/vh@I'ei-c%lllochellﬂiaéi_F%Ftbé@Qé&ﬁ%érPeﬁts and from any of
61 WO 2007/000341 PCT/ EP2006/ 006268 the capsul ar

pneunococcal saccharides such as from serotype: 1, 2,

3, 4, asd agacond@ntgiper @MEBININGOV, 10A, 11A, 12F, 14,

15B, 17F, 18C, 19A, 19F, 20, 22F, 23F or 33F. 5 88.

The i m&%ﬂﬁfap‘énﬂ&%?ééihbﬁpféﬂ cgJeadf%irﬁﬁ’I%?‘).Vmere' n

the carrier protein s selected fromthe group

consisting of: TT, DI, CRML97, fragment C of TT and

p8.ot Aiprogass 8. mIking ithenvansinerdfclaionffoeermprisingthecstep agmixing the
82- Signtveigenie &drepditioni 6ff amy 6h€iof dltimd T-75 Mith a pharmaceutically

acceptable exipient.
79. 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 claims 1-77.

80. The immunogenic composition of claims 1-75 for use in the treatment or
prevention of disease caused by Neisseria meningitidis infection.
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90. An i mmunogeni c conposition of clainms 82-89
conprising at least 2 different NN neningitidis

weap3berl sacchari des, wherein one or nore is/BCEEP2006/006268

selected froma first group consisting of MenA and
I\/anvvhlchls/are conj uaatedtothe carrier _protei

Sher £ USRePfhE CRURYNPERiE otMRESHN; & 2Ry Rfe i Y ‘H%‘{%éﬁ in the
1: 2-habyfagtuce @fiea anediGamentefodithé etreatmestaot uevedwion of diseases

| S/ agRuse8 by Nepshetis HBnhgRREDIAfECHEMUP consi sting of
MenC, MenY and MenWwhich is/are conjugated to the

carrier protein wherein_ the saccharide:protein ratio
B whn | ErReIageRls SOMmPesitorygomprising gt { Irindgdifeeent saccharides
conpoasijudated séparatalyniodBe samertgpenot teerieraproteing fwhdeein\éhe or more

éolsé’&ﬁhé‘rrdéé LR/far rdoﬁfui;ﬁfe%t e{on th% bé‘ér\’l@renproteln wherein the

11 §a<:fhind§ pr8ﬂe|ri r%ho ?v&/w is b(e\}\\;y%n §5211 S'I'ﬁ e& I%ﬂr awrrﬁ different
con‘pwchafdﬁﬁsof is@raj nsanjugstedy 1 to wWHee eiGarigie Pratsin d‘l’he"e'” the

Men sacchadddroieiieratio (wav)iis Betweenel-n1i99. bet ween
5:1-1:1.99, 2:1-1:1.99, 1.5:1-1:1.9, 1:1- 25 1:1.8,

1:1.3- [ nog
Bl imatPoseni o o et issein e B gaccharide(s)
r at | is/a0# conjugated 4 thehearriefeprotein wiera Bist pipgtadichemical group on the
bet V\@r@félrlcaml;r Sandlore ér kiote sheccharidd(sP isharedonjugated to the carrier

2. Srolirpyid (gf!c df@gé)gégejqﬁ (B8RS retewgmgﬁtiwgg

any one o reln ratloo
C sacchari de to carrier proteinis betvveen 5:1-1:1. 99,
84.1-Thel . igBnurbgsnit- compogtiori. &: rlalm188, wWhereid- 1he. dane oor more

1 1: dacthdride §)V\écmjuga3&1 95 thel réﬁrrleﬁ"ﬁﬂél@@\eﬁbcthéoﬁfﬁpﬁjpbl &Mchemical
a@%ng}% tgo% st?IQergér ‘M?‘Fe gﬂtqg t?g 5r?et Pév(?(%r 5M%@harlde(s
1 2. q:p_nlug@tqgi tojthe cprrier@rg e|n ‘ﬂaghqsgcorgrtyge 3)f ghqmg:aggroup on the
(W wWroteGcarAer. i mTunogenl c conposition of clains 90-95
conprising at least 2 different N 40 neningitidis

| ar _sacchar.i des 1erei.n_an i
GEP A Siprodipetc PPeotlt 1" oBE, & 0 B Midifagpe or more
MenGagehife()/ispe ey t@dh@ sa&rlﬁép@éﬁlrﬁ Vidra cpexygrpup on the
vi a proteid carsier, taraeornd oc rene catchgride(s) exarehmnjugatesi to the carrier

car rhefain 38GnUGn® Grouponi %Qﬁgiﬁggg%ﬂl _ _
PCT/ 'EP2006/ 006268 “nore di fferent saccharides is/are

sel ected froma second group consisting of MnC, MnY
&hd Aeiniupegsmiq eorepasitesrmf £83185. whereimiheifisst and second type
pr ot ¢fi dhekriical ivtip chethe peoteiparmdr acd presedl orgsepapate 1B- tahe/or T-cell

prm%t@ggév\ﬁ'ﬂ%carﬁe ot}gﬁf‘ i mrunogeni ¢ conposi tion of

cl ai erern Irst type of chemical group is

a carboxyl group on the protein carrier, and the

8B ol iImypeopenie lremroaition grfoelaimss 8286 amhetein rtor sageharides are

the dyisvted Mropdrd ighdup 98nsistig bIMUNARBMGRIA0 BPRGHAUPOA capsular

of Céa%l:ngr%@ (R/{engx, ﬁ.%@ﬁih&ih&l‘g s%@i%u%%‘ké‘&ﬁﬁa@%accharide (MenC), N.
meningitidis serogroup Y capsular saccharide (MenY), N. meningitidis serogroup
W capsular saccharide (MenW), Group B Streptococcus group | capsular
saccharide, Group B Streptococcus group Il capsular saccharide, Group B
Streptococcus group Il capsular saccharide, Group B Streptococcus group IV
capsular saccharide, Group B Streptococcus group V capsular saccharide,
Staphylococcus aureus type 5 capsular saccharide, Staphylococcus aureus type
8 capsular saccharide, Vi saccharide from Salmonella typhi, N. meningitidis LPS
(such as L3 and/or L2), M. catarrhalis LPS, H. influenzae LPS, and from any of
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10 via the first type of chem cal group, and MenC
conjugated via the second type of chem cal group. 99.

wab@7imswnogeni ¢ conposition of clainms 96-98 CPUPEPBN6I6268

MenC conjugated via the first type of chemical group,

and MenY con ated v cond .t 5

e heriBdPPy B iso | P hRTREy SN A AR GETaNh o 3 4 5. 6A,
cl ai 68, T&-HINc 8Pt 0AI i, W@ﬁm%dﬁﬁu@ﬁ é@QmaA, 19f6 20, R2k, 23F or
type3s#. chem cal group, and MenC, MenY and MenW

conjugated via the second type of chemni cal group 20
101. _The |rmunog}en| c conposition of clains -

B8 npl DS iAEURESENTG, FampRRIton &&ﬁwat%%waef% “F‘F Fé[’ ier protein is
t ypeseaécted énoimcthle groen ponsastiong BN YT D, GRINS7 cloagrogrdt@df TT and
via phgigpcond type of chemical group. 25 102. The

i mmunogeni ¢ conposition of clainms 90-101 further

conprising a capsular _saccharide fromH. influenzae

89peThe (MHNy)ogedis; GoFRrosHiop 6f alainsy 82-88 whetainihe. catries protaig is TT.

i mmunogeni ¢ conposition of claim102, wherein Hb is
66N AF %%n&&eﬁu@ @omﬁ@éﬁ?ori ¥P&aiftls 8723843 'cSrVon?&% &t adb2 diferent N.

N. S _sacc
CormBer PR SERS RS KA o BrE 4B §'meSnE B caacied from
t he ﬁrébgmuercomlémrm of MepA and enG wiichi is/ae oc?m@%emtp the carrier
t y peproteit Whsteiredhegaoctiaridé Proteihhratio (Wwhizgsstiveen 1:2-1:5, and one or
ggggﬁ%?é fr s%l:lérlﬁarﬁsﬁeéggsé;r@'s%é@@&?ﬂ & Bﬁd Lﬁ) cgr%stlng of
tot Sntaﬁef‘ ’}Hr'}ﬂ?ré Wh'ﬁﬁ‘ {‘\@arﬁ "é’é?&@ﬁgp t83 FBE" - grlein wherein
rati ﬂ)\e(saﬁob)aﬂbemeln rati@(wwhisi ketwent) Udat BEOvi a a

I'i nker. 106. The inmunogeni c conposition of claim 105

Wer?ﬁen .hﬂﬁmogé‘#ﬁ@r cirﬁpcg'lt ;{”Sf c?d?r%l 8%4%%8%% tﬁgeratlo of Men W

I Nmunogeni c

t he $3GR@d ehté’ség')'%%(t%@ﬁ‘ 8 %ﬁ‘ﬂ%’ﬁéa‘% bR atle %99635%1 1.8, 1:1-
20071:0003412-PCT, BP2006/100536®). 108. The i nmunogenic
conposition of clainms 105-107 wherein the |inker has

440 THERSELNSAE BOnBSauaSer 408 oS SITHBENNE rauo of Men v

tvvo SaSPCP%féf@t fove@rgerassteln iscoedveen é*ﬂohb@ 3i01:1-9Re- 51 1:1.9, 1:1-
I Mmuhodgeniicl-¢dasiti.Bn:1of (wivai m cl ai ns 105- 107
wherein the linker has a reactive arri no group at one

nd. a reactlve car hoxyl.i c aci d
ahia. PROrRbiSehle SntalRlRRr ey ap Rt R rod Mherdh B ratio o
105- Mem Agaseharide tacarrias jpseteinds i een 1 2 1:5, 1:2.4-14, 1:2.7-1:3.5, or
1:2.9-1:3.1 (w/w).

94. The immunogenic composition of any one of claims 90-93, 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).

95. The immunogenic composition of any one of claims 90-94, wherein the ratio of
Men C saccharide to carrier 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).

96. An immunogenic composition of claims 90-95 comprising at least 2 different N.
meningitidis capsular saccharides, wherein one or more is/are selected from a
first group consisting of MenA and MenC which is/are conjugated to the carrier
protein via the first type of chemical group on the protein carrier, and one or
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112. The i nmunogeni ¢ conposition of clains 105-111,
wherein the or each capsular saccharide(s) conjugated

wee@7aodsenker is conjugated to the |inker w t hP@QDBR004/606268

chem stry. 113. The i mmunogeni ¢ conposition of clains
105-112, wherein the carrjier protein is conjugated to .

t he MOHk&HTelRNt RFCeRAI68 $/Afenscieredifam @ SQﬁS’PF’&g{QFW yonsisting of
usi nileRDAEIenXOaridl MenTh vhiaimiafaog eonjugatedpo the camieoprotein via the

cl ai Q@co}agftyp@&’ch%ﬁﬁaﬂt;%ub% tRE pRAGIA caRRpUI ar
saccharide is conjugated to the |inker before the

carrier protein is conjugated to the linker, or the .
BT k&R imsuneapigRBtPOSEOR Y daiBt AGr Vaerebthe Brsf tyresof chemical
conj g@ap ésla carbokylgrawgr on the poteinecantier2dnd thie. se€bed type of chemical

L:‘Tmngt%%ﬁ‘é &n SPIROGTbLH BR RS préteM EFrié2- 114, wherein one

re saccharides (for 1nstance MenY, MenW and/ or

MenC) conjugated to the carrier grotein wWth a _
98.cchbe imeupegrng AOMBESiEPN of HRinb8B s epmprising dlgnAsconjugated
di r ecibltiye figotype @@ tieshicdQrdd® .anderiCroonjogsed gia the second type of
conNpAsd k4 i, clainms 82-115, which is an inmmunogenic
corrpgfzél t'lbo['?ro P claims 1-75. 64
99. The immunogenic composition of claims 96-98 comprising MenC conjugated via

the first type of chemical group, and MenY conjugated via the second type of

chemical group.

100. The immunogenic composition of claims 96-99 comprising MenA conjugated via
the first type of chemical group, and MenC, MenY and MenW conjugated via the
second type of chemical group.

101. The immunogenic composition of claims 96-99 comprising MenA and MenC
conjugated via the first type of chemical group, and MenY and MenW

conjugated via the second type of chemical group.

102. The immunogenic composition of claims 90-101 further comprising a capsular
saccharide from H. influenzae type b (Hib) conjugated to a carrier protein.

103. The immunogenic composition of claim 102, wherein Hib is conjugated to the
same type of carrier protein as the N. meningitidis saccharides.

104. The immunogenic composition of claim 103, wherein Hib is conjugated to the
carrier protein via either the first or second type of chemical group.

105. The immunogenic composition of claims 82-104, wherein one or more
saccharides (for instance MenA and/or MenC) conjugated to the carrier protein
with a saccharide:protein ratio (w/w) between 1:2-1:5 is conjugated via a linker.

106. The immunogenic composition of claim 105 wherein the linker is bifunctional.

107. The immunogenic composition of claim 105 or 106, wherein the linker has
between 4 and 12 carbon atoms.
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108.

109.

110.

111.

112.

113.

114.

115.

116.

The immunogenic composition of claims 105-107 wherein the linker has two
reactive amino groups.

The immunogenic composition of claims 105-107 wherein the linker has two
reactive carboxylic acid groups.

The immunogenic composition of claim claims 105-107 wherein the linker has a
reactive amino group at one end and a reactive carboxylic acid group at the
other end.

The immunogenic composition of claims 105-108 wherein the linker is ADH.

The immunogenic composition of claims 105-111, wherein the or each capsular
saccharide(s) conjugated via a linker is conjugated to the linker with CDAP
chemistry.

The immunogenic composition of claims 105-112, wherein the carrier protein is
conjugated to the linker using carbodiimide chemistry, optionally using EDAC.

The immunogenic composition of claims 105-113, wherein the or each capsular
saccharide is conjugated to the linker before the carrier protein is conjugated to
the linker, or the linker is conjugated to the saccharide before it is conjugated to
the carrier protein.

The immunogenic composition of claims 82-114, wherein one or more
saccharides (for instance MenY, MenW and/or MenC) conjugated to the carrier
protein with a saccharide:protein ratio (w/w) between 5:1-1:1.99 is directly
conjugated.

The immunogenic composition of claims 82-115, which is an immunogenic
composition of claims 1-75.
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