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WD 2007/ 000342 PCT/ EP2006/ 006269 | nmmunogeni c
conposition The present invention relates to

WO povanageni ¢ conposi tions conpri sing bact eri al PCEPBUD&006269
sacchari des conjugated to a carrier protein, in
particul ar those sacchari des of % meningitidis. It

addi tional Iy rel atlBBWROGERIG ﬁQ&nHﬁa WRtcine kits

conprising such saccharide conjugates, processes for
Therﬁgéé?\@ iﬁv@ﬁtid ngfﬂ"i'rrﬁn&%ﬁ@ﬁé'cbhfb%ltr@rﬁ'sdcorﬁﬁf‘fs‘?rﬁd‘ﬁ‘éctéﬁm capsular
e use o vaccl nes d 1 rMmunogeni ¢ conposi tions
sacgfaridae ¢qwmterdorro id carmigsr apein, in anagtrs:uraé| #oeg gagcharides of N.
S |t0 HEALNY S g [ NGist h
'nmﬂgénﬂarﬁd%dabon”892$%§§aﬁgq?é%hﬁigﬁgfQ?ﬂ§§%acghg§T8NQng SHe
sacgmidagaerivgates,t RECRBSRS det umaking the nisunenagenic. comgositions and
vac %iﬁﬁé i r?engﬂ%tv'agérﬁ d Sndi ?r%%g&?&drﬁﬁoﬂ%rbf the invention in
pa ogen causes %acterla ningitis ased on
therapyp Ibeigarieletasstogagibatsof onyeisiog mamblnffeq}r@nwmg the saccharide
conj?rgéfégraﬂyzmﬁ F?ge] o t?<e Qlt:&!hggté b@'ﬁ%‘;@ i t@@ gﬁgh%%ﬂfré bt &thedicament.
Serogroup A (I\/bnA) is the rmst common cause of
Ner%%hgeﬂﬂ&ﬁm higRaReal @r%ﬁkﬁe I A0mAhT p&RogekP whidHO GLQ4HRS bacterial
e responsi or the mpjority of cases iIn
menirgiis. dfsad betmt grgamism &/\mmutaﬁéioiyéﬁ%ﬁhﬁiﬂﬁg %‘@ssﬁégwps of N.
merﬁn 58I h Ve %ﬂqéeﬁﬁgdﬂ B! MYynpgepi C2 EOWP@si ki ?%d Z) Serogroup
rising meni ngitidis sacchari es conj ugat ed
A (Manm & thepr Gast poMERen IeAYSEh of @Md?@"érqlseaﬁﬁe'nc%ﬂh'ﬁéharan Africa.
t f td4r
e B A APy SRR (7 € thaiGiy ot B89 Yevelonag countes,
withdhe rejesiniog sapescbeaing causgddyiMdaand ¥hune nenory
response. For instance WO 02/58737 discl oses a vaccine
conprising purified capsul ar polysaccharides fromN.
Immmngergd: tbruhbssrtnmsog:rmr@gﬂN RengBiisasadcharidesjong@ated to carrier
to_a rrler e t
prm?'@?x@ﬁ S aF Iatrt gl sagﬁéﬁag{ed]eﬁg)' f(r)ﬁg%‘ og@ség%? tl %fl th'ng the T-
indelpends jpotyabezharide Bh&gemlmm a/éryde(aehdemt@ntrglaa caaalﬂe lof Iﬁwerrng an
. to t he p nkhe '
|mmtu8e ?rg”r%s%%?sg EgF ﬁrgnﬁjnﬁgg&g @%g%ﬂ?: érgg!ﬁé@&a r{%c@ing%%qrpnsmg
purifies ss;mulall polysaccimegides sronThé rpemsgmu/srswegrbumAc@lc\Un AS and Y
COHJEQ%GB & tya ec%ir/rgeg 8?éter‘?i mﬂ‘é@vw&oﬁf?sc%%{hcatpo%l t%ga%:e%ﬂﬂgf QPpolysaccharrdes
sho@dle;%sermahﬁbecbenjugatedr ihdhedar®® Wayaftiireugh kreensdoee tigker to the same
Kn&glag to achi eve an efficaci ous conbi nation
PIOWTASE R 1n particular it is advantageous to use
I i nker nol ecul es to conjugate certain neni ngococcal
Thehceaq'@rhgﬁﬂs dgSnedd td NfiveioBr i?ﬁr?rb‘ibd: ohjughfe VBcGRIEDI 'a@ﬁ?hbp 'heisserial
others that are directly conjugated. In this way
meW'tjﬁsaEBﬁaPer@Qt t R¥eNtigne qoBsynNg o8t | PARVIEGHer® @aymepingococcal
polyBA&HEAGE dohjBgatB &/ alcEE Wﬂwe?é! %ﬁﬁbat‘i’drﬁoﬁeéérﬂK&Qsac‘%ﬁéﬁde is tailored
those that "afe very % I mundgens may be directly
(raﬂl%rﬁhaj‘gb@'é@ ugidornide achisve ﬁé)ﬁfftﬁéc'ﬁé% capRinatier vagring. dnpadicular it
is a&%ﬁ%%@%@s iPudd ke FYIERidsaB -cohjulile ZRPAINORRS; ctgococcal saccharides
PCT/ EP2006/ 006269 Accordi ngly, “in one aspec
to thejreseltgin sannierRdn eembiRation with Bihe(s abarg flinesivl seiyegnted. 'n this way

polysaccharides that are less good immunogens may be presented to the immune system

via a linker, and those that are very good immunogens may be directly conjugated so that

they do not dominate the immune response to the combination.
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conposition conprising at least 2 different N
meni ngi tidis capsul ar sacchari des, wherein one or

woreng/odsiar e sel ected froma first group consiBCT/RB2006/006269
MenA, MenC, MenY and MenWwhich is/ are conj ugat ed

t hr. h | ink t t
e, e B SAEAAC B0 I b R, Bimoncoene
conmmlbd ogmptismg@tlmast P niiffenént V& mAenihdpitidls cammw sacchdviele’sy wherein

one 3 S S5 S ke SRS S T EME 0pon an

Mera wmm m’e&ﬁ)nidgemdi@glhl alieker avc ddene prdtennis), lapd dne or more

nCY, va MenC be canl ated thro
it e ERc A HATe T 1o Tya SRR BRI ER of sy MenC,
MerY BRY MeaW\Cwhich gsiaredditebthocmtugated tokecaraerchrivieinCyy
directly, or MenAC nmay be conjugated through a |inker
and MenWy directly. A further consideration in a
In acMEehACalacoine Vot ekaimplepmnAshaw by @bhjoysted abmhgln iadie&er and MenC

h
arepfi fHes s baaRonS. MBaCniek ey konilgipt MRishioR i SR Aa Meny
direath\d I BMenNOWE vaesipe Mea Armpay ibe cdajupeteedhroWgh b liaker and MenCWY

. i f h i .t he ' il
aregf SENERBRETAT e OBl Pt At Aa M s hags <o
the i mune system However if conj ugatl on takes pl ace
i ff t.ch
A bR 0o BacoRarPRETT Hste nsoREISIAY et Bps, spdgharides
conﬁ@éfelderoSthersarhe icatrier i$ dhddssde fdf evaeridr itronu@meuppxéssidn: itoo much

ca "}fd' 0'5'% eqv?g B;rs/eeds %E'E g:’%ﬁee §%3:9§8%%h ?ﬂéi%}’t Oe a(rﬂ%er\eﬁmlﬁ &n uniform

apptd}ﬁheo Ic&njpg@t\brﬂted cﬁmerdmﬂ:l pmgenmt a:smﬁlarrpkesdtdf @ and T- cell epitopes

r n ifferent, sacc e

to g PRlfe BBy Hilevaris CoplyGafid tkas IEF e RS oroups

witHimeealmrﬁiert;ﬁbtamufSr ;me(ea@bhanubeereum anotken theyprotein carriers are likely
s/are ¢

- 1o 0g PR G FT erfePL P iyp Bk PRkE e de e e GG Ringpe system

protein 25 carrier, and one or nore saccharide(s)

Aecp TG iR epPealscboaing §ahe ibBuiroheidls bifidhg 4 Flnogenic
contp@smoue tomphiging bt Ieastamdiffereobsaﬂ:chamms ooﬁjughtemseabraMyounhe same

ent_in the carr on a

o g pattel B o hitiesb bfRrtisde ) Wherd B e, sebonarice(s
is/afer cdriugateiita ther carfiar priotednt aiaca firsB Gypeeoft ehemmeﬂpgmuhp on the protein

acid /[ q%l utam c agi %ﬂg%sgg f‘(s in onets ¢ Ed certain
cartals PR EsPq IRLe {SACYIRNIEIR! dFATe CoRILEL dRd Focea"r‘ﬁiyp%e'” via a
secorah{diffpaéreyitype oﬂcrme&nlball)grbupgomtm potetrheardet ri er, and

anot her on an am no group for instance. Such

conj ugation may involve conjugation on separate B-
Thedst/ ard decoal Itypesi dfapemidad greepohaylbé fpeesemt ircthiej prgtirecarrier on a

i_nstanc
mutP%IIy xrclursgvte f{arékpaen sfecgﬂg%e@ C} aralp&f\%lds(ogﬁ@% pro gln cragrbe{;}ﬁ instance
certain dsbparticacid bgluqarmd: acid residudgein ©nkeisek and t:ertazn mmsudues in the
as_a 2 WO 2 0034 ,

secp; BEoTRTOuRbsE Y NeStIuGaed R FAREYgIoBR o1 lngegerier. and

another anfarr atnutcygmupffoc mstancel Sga:rouqmj(lgm«nh ragy dravolvexgdnjugation on
n r n Y Li o a second
Sep '?uecﬁ rrx §%| Qp. &?S%? ﬁg ervéggﬁﬁ%tgl\/bnAC may be
i nked to a fi rst type of chem cal group (such as
For ?n%ﬁa%%’é% )a I&Qn.&&%accine, MenA may be linked to a first type of chemical group
(such as carboxyl) on the carrier protein and MenC linked to a second (such as amino). In
2
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carrier protein and MenW¥ |inked to a second (such as
am no), or MenA may be linked to 5 a first type of

W@ p@moewk2 gr oup (such as carboxyl) on the car rPEF/EP2006/006269
protein and MenCW |inked to a second (such as

a gReY ghsane FR0E ae o€ I Tt R e RipaL O TR seeroom)

on theadansdr sloernand Merpelinkad fseh Seetnd (suehi asgamind).sin a MenACWY

conmri si adm ni sterin 10 t,o,the host an
vacRgMRIAG B Ee BkGE Lo adfSt (R S HERILAAUPABYLR FBRON on the
carriéf pr6ifiian@ MEnWdinkédeensecand (S\mhastamigo), or Mehidrmagbe linked to
aspect or, the ,invention ther

, i rqvi ded. an :
a TS MRR R eSS Cal AR (BB £2ER) RO JfE 1 GITeF dotsituapd, MenCWY
linkdd® d $edhaesicheis gahiayent i on of di sease caused by 15

Nei sseria nmeningitidis. According to a further aspect

or the invention there is provided a use of the
Acchidignegeiirtter Sp@pOST the Mveation teed Beprovidédia methendf ietmunising a

in the manuf acture of i.canent for. .the treatnment. .. .
hungp @Fé@@ﬂ??toﬂs‘%ﬂseo?aé'éﬁ@%ﬁf%a MRPIEYAS (Fqmprising Sdministering
to tHEERGS Gintimehuoprfledbies @ok@of e infmdriogenie coRipgsitien br vadine of the
. Bar chart showi ng GMC responses in an anti-MenY ELI SA
iNVeRNRAFT012 is a MenY-TT conjugate prepared from native

MenY pol ysaccharide. ENYTTO014 is a MenY- 25 TT

conj ugat e prepared from,m crofl ui di sed. MenY. . ,
Acoaion i ADHAER  ahach Rl Tyeriah dheis sy bfodigegy an immunogenic
comiposition biithdi ifadrition forERETINGAS ieatrhent @r Ifesvéntidn obdisewset eaused by

,%ée,gar ed from mcrofluidised MenY pol ysacchari de
Neis§gre R4 (¥ ter gone 20 cycl es of microfl ui disation. -

B - Bar chart showing GVI responses in an anti-MenY

SBA assay.. ENYTTO12 (s.a 0 nY-TT conjugate . .
Acciyamgap At aAsRaE] Gahruivenion Vel Brrp o 8 Rk Bt theimmunogenic
con@olérbéhYor Eﬂécciga j digtﬁéﬁinﬁérgibﬁr iACthE rmamwfgctum‘ be bdhe?réadvEanor the

ol ysaccharj de whic ad under.gone 4 cycles o
treaffiRlt of Pav ALl of e ERN S P Y L e (RATISTHRS ol wgat e

prepared from mcrofluidised MenY pol ysacchari de

Whi &E} h??l under gone 20 cycl es of m crofl uidisation.
DesgHPHRR Of fi@Wré¥escri pti on 3 WO 2007/ 000342

PCT/ EP2006/ 006269 I n one aspect of the present
. invention there is .prayided an i nmunogen|,c it .

FigB ot s gt Gt ity SHE fesedfiees diainyee! FRSR ekProrz s
a Memp-ITl cahjugatchrapardd Sromhgtivel Merdn polgsaceharde. IENYATT®14 is a MenY-

se|l ected froma first oup, ,cansi sti ng of na, n
TT GBipaatarerppavam wioronissEvesy 3ase hafis Highnat thergone 40
cycleéd rdfemidrofiuidisstioni erENYDI@ISH(sS)s aaMenYAET o¢onjayate prepared from
micrgfl{gfgiggg M?Q?s;f’q?ycﬁcg réri%é?@'icﬁ/ Qaﬁr@ns | eCte fyrc: mg?,,ynjﬁﬁ@tﬁn&sation.

is/are directly conjugated to a carrier protein(s).

e ecificall the first grou sist o ,

- B SRS AR Sty I dhonses . 8° SBATRY: SRk W02 s
Mer®TT IgbnjigatBaprepargt drone nbh@ KenY pobfsatdraridavVENYTD014isca MenY-
TT conjugate prepared from microfluidised MenY polysaccharide which had undergone 40
cycles of microfluidisation. ENYTTO15bis is a MenY-TT conjugate prepared from

microfluidised MenY polysaccharide which had undergone 20 cycles of microfluidisation.

Detailed description
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10 i munogeni ¢ conpositions conprising: MenA capsul ar

sacchari de conjugated through a |inker to a carrier
wWQe@wredas4and MenC capsul ar sacchari de direct| yPCT/EP2006/006269

conjugated to a carrier protein; MnC capsul ar

saccharj de conj ugat.ed t.hr h alinker ta a carrijer "
In B GRBRH Shte NERLIapPan SR R IPTRE gy ipyipaeht’compositon
con@ﬂﬁh@?&te@dt 2 diﬁare_ﬁgw in@éni@iﬁﬂi:ebaipsur;lklséccﬁmdd.é@n@erein one or more
., capsul ar .sacchari des conjugate r.o inker_t .
slargageiod (PR 811E'sSOUR B e A MEBA TR MY e e which
is/areagsagdtéte shraugte ot |Ii§(keﬂ'|omj agmmhpmte;n(sararidebne or more different

rotein(s); M apsul ar __sacchari de. conj t
sacdlaf i A IseERe T BaerP & om GYEImars B VayMenY and
MendMihidBns/MYe dirfesy torjugsted taa careisr priotedre(s).y conj ugated to

a carrier protein(s). In any of these enbodinents a

H b conjugate may al so be included, which is linked to
Moré& sF@éiﬁéaﬂiy, tPE Girsti groupt AR donsist of MemA land MMeratcanel taeadecond group
he

£ e TT) di | th inker. .
cong) Phaerte. et erd Vhal- ¢ BRERAC e Piels aei Mt Fhveption are
immiBY érgtdb@gbct@siﬁhﬁswhﬁtﬁi %nﬂrcapehliagsmtah? ?dﬁjugmdd through a
. I NC e 0 .. 0 a arl des ar.e 1,s0l.a r.om .
ks 36 oA OOl PN SIS PSS SPaTaL OB i 6, eqfifapted f.a carier
protdiﬂgg/%Cg?adSUQMadtﬁidﬁidd?:oh%:gateﬁdhro?l?amé!iﬂefft’d%?éa’&ﬁer protein and

an 1.0N ro ul dl satl,on.
Mo ORIt S ee SRR et s T8 dYgna and Menc
capéf»qlérCszﬁ:bha/rlide@ @imwmug@e‘; siakegyl tha aadieo prdtein{siy@ndvdenY and
Ifterabl |1t or con ate uct s.. .
verc sl sapthiden GB L Bolionifh B St ugiein(s) Mena capsuiar
sac%ﬁa()jﬁﬂé l@:alhjhgatéd ?ﬁoﬁ@pﬁ&hkﬁhﬁt&&arriﬁnﬁowmahd Meﬁﬂa IMenY and Men W
ro e olysaccharl des. acC . .nenl 1t1.dl,sS
Caps(%‘?{d/saéléﬁf'g% IFStY gfon ierﬁjaE? d@ ?ﬁs[?erbé’r@gw;sdgé?eaw Qof these
embadidednits arHip%_npngateem_ar% ialtuldﬁ_wmd:mtéhyw?ieh Gs:limfédf ﬁb&T}cbr{ﬂ#r protein
u consi stin , LIr n
(soeh TGRS REpYe A bV b BiatBe| T Hre gy Sraygh a fker

carriers that may be used in the conjugates of the

invention is presente el ow. Al though one. or nore N, .
The {Bfinieeriare” (Raparctney SPapliaas 3¢ chdieRlee PRASAdparide or
oligmﬁd}miﬂ‘e eshdtincldddsf testie rPPolgsaicthaideprané &iotwted from tdueeria or isolated
ot hers, ipn one enbodinment they are all conjugated
from, bt iAo it SR CEBiTe Rofrows Paliodn (864 5yl peorsas
and IFP490523) gmdexptivoallyty migrafluiizatior rPgysziceharides lcan tbedsized in order
fromthe.grou copsi.sting of T T. CRMLO7. fragnent.
to reduf vingSsifta BPys RS 4tTRIRT ndlbr PPkt AoIY feniugated
pro@@&?bg@ﬁ!s'%déhéfﬁﬁé EBZ6 864W 06268r ofapdeddLinitaytypieally 5-30 repeat units)
consi de ta be the sanme. carrier protein as they
andafqégpa@ygﬁﬁyseg&olm% Mdg%id. In an enbodi ment all
the N. neningitidis (and/or Hi b) capsul ar sacchari des
ted to TT, [ ot el

resent, e conju I.f the in .
cack Uy Tigping 8Os (ERERH I Grans el Saedharie e, Bh el Bgteg o @ carrier
proté€in niuzpehdatily seleetedsfeam ltiee grdep condistingeof A DTg &RMI1 970 fragment C

he sane . ecule of t rotein.carrier (carrier .
of Tironeh B K ocs agtrieialtef of Bhé delrides WBRLLS be used in the
conjagates @ittiesl inventidn) i pesehterd belov.aAlteoudd ordb088EEW. Mmeningitidis

X e, a single carrier protein,mg i .ed
(endies B} Senshipt safctariaR iy e BOMGRC L ARER SRRk BTk fiirom the
othead) din MemaNenidexthern dhdferave  deconMgated to the same carrier protein. For
instance they may all be conjugated to the same carrier protein selected from the group
consisting of TT, DT, CRM197, fragment C of TT and protein D. In this context CRM197

4




10

15

20

25

30

35

10 MenY; MenA, MenC and MenW MenA, MenC and MenYy;

MenA, MenWand MenY; MenC, MenWand MenY; MenA, MenC,
wokwWhese2 MenY; Hi b and MenA; Hi b and MenC, HOT/BPZN06/006269

MenW or Hib and MenY]. Alternatively the saccharides

each be separ.at el conjugat ed.t.o different .
andiFo} B PELO0P eI PRty ASRRIAT G DEIA Ao EUTDYsgrly one amino
acipnobaigmbaimererall tbelINy neningitipio tendior pib péapsalac sacchdedes present

congugat d.d.o it). 15 I nmunogeni ¢ conpositions of the
are £pIig SQS% ~of the invention may al so have any or all

the additional characteristics of the second aspect

of the invention and vice.versa. |In second .aspect of.
I i, GOS0 Y elniss e Setne F 2 iie SAcHRERE L {8 R8MipoSlion, the
saccieidescduldme 2éhjogated itsithg saimd eaddcul df ftherpeotein carrier (carrier

molZBE RoYE %ok BB RS BRI, b b gpEinstance wo

04/CE326 hafor dedraple] SLiagle cogrygatemight béeogjagateeto MenA and MenC;

v Bpd el Rak 4 el ReMBCBRCMEB: IS aBRYSG p W ans

MeroQnijlegat ReénCoand eV MenApMen€l and iMersy;skeoddMenW and MenY;

virt oGl SRaant? B MRS WY BB BB apg Menc

Hib tahe Meve, sradioemdi MenY]l Bkechatively the staomarideamayeeachbbd separately

by different conjugati chem.stries. In an . .
conibeen g JRleuTIBRANER O 'eP s GY™er LeRetiyapiegue of protein carrier
onhycreavirgoaieatgipé of shicEharidendonfigatyaistodth t he protein carrier.

30 By "conjugated separately to the sane type of

carrier protein” it is neant that the saccharides are
Imnudgérgatetipbsitidrizcf seafirst agpeicesf the thventibramby alsb dave any or all the

coo P iR & R 9 PR g e

conjugated to tetanus toxoid through a carboxylic acid

roup on a different |l ecule of tetanus. toxoid.) 35 "

in &5 GRsORRbOLAF Brr iR GoRip G draes e an msduiogenie compositon
compaisiaf at ileka( 2)diffeayntencciajdegednfidiates ¢drfugatedseratelyrto the same
rotein independent | selected, fr. th rou .
typeLol TS iRRCICHY Wigremre pRiPES Satcharidrli o@rg potdaatrg to the carrier
protpinotiai & fibst fypenofr eheoitpl gtaupl bstthef prpteit earrietaand esre or more

t.hat y be used in, the conjugates.of.the |inventi.on
sacshgme GLIS(e CHUTSRIFY 19 1 CrIED RERI™ e SFOaNd (BTeiRgp e of
cheinizaCgroap dartiesipioteibeatriee sane 5 carrier protein as they

differ by only one amno acid. In an enbodi nent all

the capsul ar sacchari des present are conjugated to
In ohé.enhisodimentetiib a2licomjntatel énvdives theasaines sacetdhritly figked to the same

chem.cal .grou n the protein carrier ar resent .
carreg il 59 ool el oion BhehBlec e Bl Fe. BPBgont? arferen
sacgqihraaties are chnalgates, to diffeyerstrgeoups®npthe peotein@arrierdi f f er ent

set of B- and/or T-cell epitopes fromeach other. To

predict B-cell epitopes for a carrier known nethods

By foenjugetedssepasately tos thed shme type baft bardér phateihdlitl @wmegnt that the
saccharides are conjugated to the same carrier individually (for example, MenA is
conjugated to tetanus toxoid through an amine group on the tetanus toxoid and MenC is
conjugated to tetanus toxoid through a carboxylic acid group on a different molecule of

tetanus toxoid.)
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two nmet hods: 2D-structure prediction and/or antigenic

i ndex prediction. 2D structure prediction can be nmade
waigiongowsiez PSI PRED program (from Davi d Jones, BrT/ER1006/006269

Bi oi nformati cs Group, Dept. Biological Sciences,

B [ Uni " Sit brid U PH 15 UK). T .
Thegmppular P RRaE Ay B8 o Galaia e TR sotiiet pEGh indpgendently
selatRidasin drsgroup echdisting LATESD, GRM 198 ffagnG@BICOS TT and protein D. A

181- ar amatﬁrs u‘iﬁ in this

4: 18 988]). Th ,
morg B T A R TS o e AR i SPGB D i ventor
is pAIskhi@diefovRdptthis &ontbxt GRM19Fard DTideay bé cofsiderkdito de the same
carten @RS BRAETER oY B8 GYTR 359nD) FLETRRr IRl Jpe sapsulr
sacEi#idp€e ptasersarbeunjdgated b ATcl ass || nol ecul es and 20

recogni zed by T-hel per cells. The prediction of useful
T- hel per cell epitopes can be based on known

In oh@@hm:oﬂllﬂmt tisdifirlst asd sdndEReTeRthemitd) @tbupesrc thebmoteyn carrier are
rni ol o at

St . ur iotech, 17: 555-561 .
presenb o8] SEParte iy 4oL epigpascos e o Pioiia Th7llsp they are
premnahlsat difigrenf ﬁethdBr&iﬁdlkg‘i T-céli spispes gromipadh ofber. To predict B-cell

.capsul ar _sacchari de nA), . N. ningitidis serogrou ,
epit GBI AICalT G KEOHA MR FNBRL® URES Syt iier a BoR br he fllowing
two SIReOHSURD¥tCBREe! | predistic hadiof @]r(tib’émih/) indé% prediction. 2D-structure

ningitidis serogroup, W capsul ar sacchari .
predgtonm ot s a5 pESiny oB ERERES W R ot 3V asy: Brunel
Bioigorrﬁéﬁd%pGQﬁJQQDleﬁt. !Bi@:di@icél S@@fddsaBrngJmNe'rsﬂ@, Usbridge BB8 3PH,
ept gcoccus, gr ou apsul ar . saccharj de, oup,B .
UK)SiTPE B8 R, G P SR o e SsaPt (1 ma i geribed by
Jan%%bﬁﬂh@mmﬂosgﬁ:wp1$6/[1©|83}E).UTI*¢'U pﬁamgm used inGhisyPodam are
t [ ept acQccus, group. V capsul ar _sacchari de, .
the SptgeR( Bt aTe e PBlel N £t e RTIBgPc pEBlidey Angatigenic index of
0.9 Sir@hyﬂmiﬁgjm‘fﬁﬂs c@hé?ctdﬁivé l)alnﬂncB aciﬁl&n&ul c:°] useitaham%dﬁesﬁdlds in the
sacc ide from Sal nonel |l a t j . i,ngjtidis LPS
prodiaiie i -Beer S0 ARRGHeS. 3% PaptdeRy hoyithid TlypdlashH nbieties and
recdgifzed @9 ZaRelp&tSellarThe gretictery ofdsef & -tesipst el lepitopes can be based
on %&/ﬁn egl's)n(i‘(%%s, %l%:%cggmeg%s%ﬁs@%%gvgﬁ@érd%?ﬂ?b%&ﬁ%&ﬁﬁ%ig%’ altzztdl (Nature
Biotd&iB1715%5-5a83999PA, 19F, 20, 22F, 23F or 33F. In one

enbodi nent the i nmmunogeni c conposition of the

i nvention consists of or conprises two or nore
TheGiatiterrides may bR eléded POM3FAGroBCTEORIRGEIFONG28Bingitidis serogroup A

capfiicogrhariedMeBR) o crd e SR Rafun s fatrulah spoetbide (MenC), N
merliagidip Betagsoup Yheapsulat sacuthadds qMEnYheN oaédniggitidip Sserogroup W
resent on,t tein_carrier are different from,.
capfiicsennie, e B E . BafeH7ak drne bicaphur sarongtfe Jhio). Group B
Strebt]mbcdmygnheprlemﬁsbw waechdride, Grouwy BgStreptoceacupagesp |l capsular
e b el ected indepenpdently framthe.gro
sacqgfte SoroHg BB rertGatthts Jrocn b apeu e a8y P ¥ streptococcus
groupul\plegpsylar gacohpdde, HBcbupx Bl Streptaesccus roa & hpgiarupsccharide,
nidyl aroups, and | ndolyl qgroups. d.,n one enbodi nent
sterBep i, RS vaf "8 R seRbHIRR, | S B SREE G R ype 8
caps$arasdcoldaride; W saechadds roml Belawnglia typhi, V. enenipditidis €S (such as
r gat 0 tail ow .Ih a_s f i.c .enbadi nent ..t he
s e CR et Birials; PRS oM, ileneL TR ebd 8 A Pl i Fapsular
pnelNnococcal saccharides such as from serotype: 1, 2, 3, 4, 5, 6A, 6B, 7F, 8, 9N, 9V,
10A, 11A, 12F, 14, 15B, 17F, 18C, 19A, 19F, 20, 22F, 23F or 33F. In one embodiment the
immunogenic composition of the invention consists of or comprises two or more different
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meni ngitidis capsul ar sacchari des, wherein one or nore

is/are selected froma first group consisting of MenA
W@ 7M3@ whi ch i s/are conjugated to the carriRBCT/EP2006/006269

protein via the first 15 type of chem cal group on the

rotein_carrjer (for inst ane rbox nd one
Sacgﬂﬁ'gesdfrf’?"erb fit %cf%ﬁnf"aeg ?réa sé s3éct ¥ 8m ‘g{r eptococeus,
Stapiffcvddc s, o Haémophifiis).ng of I\/EnC MenY and MenW whi ch
is/are conjugated to the carrier protein via the
second type of chem cal group on the protein carrier

The(ff rof and) Skesheectaamiosl) grodfs presant o ttlhteprcnei‘nocﬁrmanaretdiﬁerent from
t he i nvention conprises

t
cacher SO0, SigaitBan gl e el GRS EAY e FERdpused for
conjub@fior Prbaseze They i\ie) seleuted Maspendeatly frgat the growp tdreisting of:

second type of chem ca [ nce am nop
carbash FOHP TP NS o oA Bt cHi g & Sy bzl groups,
GuéiﬂHVPrglr@ﬁJ% Mea Oneoi gaapsdinvibae enSbddireedti thet firsy pRerafcal group is
em cal groplgdeor I NSt ance car

cartR AL PoPE (5 Emneagb A UG E. e AUBAISr PERANES df areater

detanr&ucﬂmce am no). I n another enbodi nent the i mMmunogenic
conposition conprises MenA conjugated via the first
type of chem cal group (for instance carboxyl), and
In aNdpeGific atbSdmnght ke im3Rogeily cardasition coniptises ac maet 2 yifferent N.
of chem calI % (for |nst ance am na %{ I n aqo(iErer .
menyigiils FRRRUIAT FaCT AR TR IN BRI ST dH ateaship et Tom:s irst group
con§iBhg\eMenA @Al U@@’C@Wh\ﬂh&slam cémjt@étedi Y@ ehedEarfibreplioteh via the first
e ca

f t
tPeh PARICROTORE, TGS S B s (BF MElrEe Ao pp or more
diffdrévgttsaberariags Rare s’é&c?ed%rﬁ@%c@ﬁ@@ﬂo%p%ﬁéEﬁH@@ﬁM@ﬂﬁZﬂ@nY and

| ny of the abo i ments .
ertf o3t SiaceoariiRA IR 59T RE PIIHE Vi Jpse SBFOS bPg §f chemica
groupPén ihefproteintcaet (foe irstaticegadies). t o the carrier by the

first or second type of chem cal group. In one

enbodi nent it is conjugated via a carboxyl group. 5
In a_lcfﬁﬂﬁéraémlﬁévh méﬁitetha?rinﬁﬂmo'géhlt lkempogiter of ik m\kumnbn\cemphm MenA

The sacc of t I nvention articular t
configRieR i (P SR R cREMiTAL WPUR (5" RPBNES sl ahd Menc
conjaigstebald e setored tyd@df ¢henpibel igreupeEdriiesaadndel amibapgeni ¢)

conpositions of the invention are conjugated to a

carrier protein such as tetanus toxoid (TT), tetanus
In ahother @n%dfnﬁei@ﬁwﬁmﬁunog&mct exmposiisrapdmpidest BeaGu®njugated via

in te a such yariants of i dered, t
the F3 tfhe B0kEeop S0P LG ndAns S g FBRY eplied via he
secrid tiypé 8f cHensicdligesip (fordngiérideeamiao). oxoi d (DT), CRML97,
ot her non-toxic nutants of diphtheria toxin [such as
CRML76, CRM 197, CRMR28, CRM 45 (Uchida et al J. Biol.
In abber efbddin®hs 3re Bhrhunodéhidompbiitich cibtides, MERMI¢bnjugated via

M.103 and CRMLO ot her mutatigns_d rib b
the (Y1474 o SR E P aaaeN e POl AL EACTA e and Menw
conjugatedviantkelsecdvitietgpd oeHekecal lgraup (fakd82ancdedraihoon or
mutati on of GQu-148 to Asp, G n or Ser and/or Ala 158
to Ay and other rutations disclosed in US 4709017 or

In ddotHEd SEmMBOdiment alheé dmnainogénit eashpasitenotomprises MenA and MenC
conjugated via the first type of chemical group (for instance carboxyl), and MenY and
MenW conjugated via the second type of chemical group (for instance amino).
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resi dues Lys 516, Lys 526, Phe 530 and/or Lys 534 and
other nmutations disclosed in US 5917017 or US

W@28360842 or fragment disclosed in US 5843711]PCTBP206/006269
all such variants of 20 DT are considered to be the

sanme type of caryier otelnfo t he oses. of  thi
In ShRPLHTE BrEYe STRAARDEUE T MRIlie g ST SPePKAROcosbe g e same
typeI of rﬁ@fend éﬁfﬂélrt & may - clbl'&l)ugatth\tB%é aBrien B eeciirat oosdoend type of

nbrane protein usy extra

chef BIGHP; | 5.%8%@0& %ma“ Xonlﬁaﬂi%@z@@ﬁafbw%'i?é’& c

pepti des (EP0378881 EPO427347) heat shock proteins

(WO 93/ 17712, WD 94/ 0320 ertus JS proteins (WO
GertpgaLsasside g i th) P98t DR INATUAR, b okl nos.

growt h factors or horrmnes (WD 91/01146), arti fi ci al
roteins conpris . cell .

ThekSgepAsies of O PP T OIS LRRTBUE 8 OL Moty alils §esrbarides andlor the
Hib CEp$uIEH saREharde) Z&Qb)edﬁh rphdrrhadsuteal (Bdmuﬁcsgbarcs&aﬁmosmm of the

as N19 grot ein (Baral doi et al L (2004 qf eci mq q
invepon AERAONIYIFIRK B CHEEA PTG HAB 5 BiYS <J£ etanus toxol
fragﬁ%’n@gd998h-,tomd mAlitattet 8K getan @ ebxs [O¥e ail/ QR:BQ%VérJarﬁs))anTT are

Aor Bof C difficile (WD 00/6176 gr Protein %

congiieisg 451 Ty SOP o GH IO IO R HERR=es, el (vention),
dlthﬁEﬂénflﬁkSﬂl OO0 ORI 97, WiheH ndri@xicnivifintsd Bf u&mﬂwetnbetos;anleuch as

CRES. CRMoEST.erfhnoBh "EM,45(CERRS E Al ok Hlolo rin. 18" hpae-sasa

1978 R0t CRIVP4S, &mnuhaz GRIvCIN3randesrRMANG7 and blHé} mutations described
cont ai ned t her e

3
by NEhal g QIO iaysaharnGBRRRA TPaEs: i TaniebdHigecaPpkker nc,
199pBYelRBor® @ﬂmUﬁi&bﬁ@f Gle13de mllﬁ ¥P8e0fang@f Na€1583fo($lglal’rhd other

as the at |east two, thre or e
mutggons B eRsS Ao B EB D o8, Usp 49557 AU ariteliar L Teabt oné or more
res@@’é‘scmrm@eﬁys 526, Pheas3l 8nd/3r Lyd 584 dnddbthbEhmubdtions disclosed in US

so1 FLAES 5B L 6F apeat e aoma TR st e abguetvariants of

DT arélcofisidéred) 1608k Ethe Sumbe Qﬂid @nahlrier Hprbteirs féd #@ purposes of this

Vet S evIRCEHea) Rasyustt: (O e oas) e TG 83; ©706-13),

OMPEr(hfeﬁlrfgbdd)&aB&@téhﬁfelndﬂarﬁ‘é)ﬁﬂdt@ﬁt-afbubw axtesotéd #6m N. meningitidis

R B - RS CSaThet iR (EBOR ¢de ) Ergdorddy), Riat shock
prot@m‘e quman 771 mawaowm)l pert&ﬁﬁnﬁgletnso(wof%?ﬁ’&g% EP0471177),
Il hventi on CO rrse ccharl
cytokiips: M PBPRRCL rorouth drs & rones GnEDSETAEE drtgy proteins
com'B'rFsm hulég/hBrhan foamerel @pﬁrfpe'ﬁromdarlim@tpatrmdan detiled antigens

e AT TAOO i FOTERS SBeB b s S0 v (araor o o

(2003a6fear Inshaurd 7of weqavrpb@edbmbéccm&acé/bm{ém X, (WengR/091 998)

o St S A M e Bl WEERIR e pre

D (Ev94d610/BrdWdB0G6360). MenY; I\/EnA MenW and MenY; 15
MenC, MenWand MenY or MenA, MenC, MenW and MenY)
conjugate having a ratio of Men saccharide to carrier

In afrepiidiménit, thetimefmodedic a:bdwaSiﬁon bEtheG&\nanllbﬁ usesl tte dame type of

carr%?t?\f@?eiall(w;iégén%e%ﬂ% i% :a?leSasP {wo, ree efgur or eac oamiqe saccharides (e.g.

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

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

to the same type of carrier protein as the at least two, three, four or each of the N.
8
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The i mmunogeni ¢ conposition of the invention

optionally conprises a H b saccharide 20 conjugate
whaoo7Mgp3d2 ratio of Hib to carrier protein of bRCTERIN06/006269

1:5 and 5:1; 1:2 and 2:1; 1:1 and 1:4; 1:2 and 1:3.5;

exact | 1: 2.5, 0r.1:3 .., The rati,o of .
el R GE R aF Pt BKaPler 213 Dl U A CBRPIGLER SHspharices
(Mehﬂ clevey rﬂréleidder%nﬂentlyt leenjsyeted! tozmiammJtM@mL do rhbke 2, 3 or 4

nount r ot s determ ng a Lowy assa
R8s, ol olleReitp s PSS oA"Y e o e
193 265-275 or Peterson et al Analytical Biochem stry
100, 20120 979 dth t f h de i
In QbR i gmdeOEis RRREEN &l o JeGen Comprises a N
menth@gdif s&ithakde cofugRed & pacicr pmwéleét@d fM\?Vmﬂne @WNE $on5|st|ng
S a 0 nW a ken .
o T nBALE BRY 9L, raarna 65 | T<ape Drotdiy B et crpbaimest thexajiiunogenic
comp@sitibn an tAoshtIIRNdomprizes i IanHIbl’a@:elliHr!EeC@dd magitdd a gérrier protein
e inv t|on conprj se tidis CC, i .
sele&‘[}ﬁi (g?u%ﬁwnéggmgﬁzTJF IBTE@%&IH%J( f %ﬁmhl?freande protein D.
V\,her e| nthe N meningitidis saccharl de(s) and/or the
H b sacchari de con at ed t t he car rote
They MG 043t COTPER et i Tavefot SRICOR CPTTREES applgast one
meringt¢eEcal %a@cmaha@qiok ﬁxa@b@frmbnﬁ\ UMéhCOIVI@hV\QﬂVI?BK MenA and MenC;
Q ctiv
mer Gt Mol sk aie A gt o MR Radrc s AoV f8n w ano
Memea%aémNenTAam::mcEmﬂes MégAV\Megeagl?d wéﬁ/arml Men@ChAd MenY;

i.nke S ) ) .
Mere MY 8 MR BEMe S, MepGy HIE0 M AnamIER] caiyaats, haying,gyratio of
Meﬂ&ﬁcﬁamﬁl&rmrm?@immB eén mﬁsa?rjdgsze,( H\)/%W%gﬂ/i i 'tOZéagngd)AE)hi-, between

§ nker.s inc¢lu - pr.Qpi pnam do ,
1105000 S AL A PeeRD f drned Ladiar o (1670). Nog.
M crobiol. Imunol. 165; 171- 288) haI oal kyl hal i des
US4057685 lyco [.in 673574,
T KERAARA80)S CRBESTIEN i s RV CPYBhelih criaises; & Hi sgocharide
conjl§5¥ 498 &) ratid l@eH&ﬁmgzimamérqﬁott@mmﬂb@aﬁm n6esant1; Ib M2t 2:1; 1:1
[ oge conposi ti ons on ma e
and SRS o B BB BEsd 1A ob e, Tha
conj ugation nethod may rely on actlvatlon of the
sacch r| d ano- 4- I am no
The 35 BF FArGTatis B ey Pl g 1 5 e ey derdslgimined using
the §'tbﬁllmt donpligade. Sﬂﬁfﬁmwﬁ)eofmiytetmlssdélanﬂmwheldgcﬁ Lewiyl assay (for
or, vi a a i n ou o) 0
exafibig G, ARS8 8o D) 1. "B CERed 2 on Belr il Bt Agaivtical
Biochgsiisatyi 109, CB_OJCAE@t @amn@ergthgl a/rﬁomttﬁﬁlsalcdtaidie is determmed using
acchari de i.ch could. be co ed car
icPRfts TRGREY P Pa e B uiSSif Spectisboia Tot Mehhg DMAP
assaWbeth%n)dakéédﬂaﬁ@lchssw for ;Menm(’j aheMenlyf (Moreianelt (elf (1988) Anal.
. usin a hol oacetyl ated carrier protein or
chﬁgme$£§¥§§;Qﬁ§5ng iodoacetynide or N—sucaninidyI
bronpacet at ebr onpacetate). Optionally, the cyanate
est er tional | rmdeb CDAP c. tr 1s coupled .
in 4 iR Ot e oRaS R S et petises .
menﬁ@ﬂid‘sasaodbamdb cajygals(t eahd/or thbedils aaccrend@rcomegmewmengn the N.
DAC .0

mengrgp%%%rcg?rb S o?{\q/ﬁg{ thgrl-ggg?ﬁchande iS )conjugarxpeg tto ¥he carner protein

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

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

acid group, 2 reactive amino groups or two reactive carboxylic acid groups. The linker has
9
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carrier. Such conjugates are described in PCT

publ i shed application WO 93/15760 20 Uni f ornmed
W@E200vi0emsd2 Uni versity and WO 95/ 08348 and WO 96PQBEBH06/006269

Q her suitable techniques use carbiinides, hydrazides,

for ggqt% S, ﬁpaﬁrﬁor aneq\“l% S5g I r1 pen Egl %ﬁﬁf}é % gossmle linker is
ADrﬂesﬁrﬁérbﬁﬂ(dr@ M@Jd@%-@?&pﬂdnanmj m;@t ommowao Irftmﬂh\eﬁyléethylamlne

(GesZt?r][ ?aggglh lézr;gss{Meg: ﬁgcrgtpl Egnrglg %aagéé) a%all%y? halides
(US4Bs1e88),) glposadic Jink&djes! (UM749®948@8574);0) B@@e%lamme and 6-
Hearn et al % ﬁc/éf%@g{mt ogr. 1981. 218; 509-18) foll owed
amipRrapEoie a¢ie (U #4 a protein to forma carbamate
Ilnkage Thi s may |nvolve reduction of the anoneric
terminus to a prinar drox ro tiona
The sageNaEide SRNINERIES PERSEN 'Ht ¢ "?fﬁé ?9% wa%mﬁ{%apaig} the invention may
be ;srépalr@d tsysaﬁ lkﬁé\N@fcoth&lgOfdcﬁﬁhNe hyldfeowhu@naunnmb@ 63yl rely on

carbamate 30 ipternedi ate and. coup
actifalan g FASEILE PR e REROR S AUBRT O Bigp askafﬂwroborate
(CDAP) 3] ﬁirmlmcyamee ESte}. UPRé astivatdl SdctRaife MagRIRIsse beyupled dlrectly
di rect reductive am nation nmethods as descri bed

or Vigo 5R3G%" (NSRRI HYY) IAAT ATUGPYB AR PRIFGHISE dRteinol H%?Xamp'e the

spad@tddamRSherbRstalame drigstebminedfe dire 8-HibhtetBSolysaicRaH@ Alhich could
and EP-0-477508. 10 WO 20 54 000342 P EPZOOG/ 00@}2]69 A

be qoypleAde haFHBEr YiARhiPsther taipgr giteryeaglnoyitna maleimide-
activitedtstaed ProtelidAb) examihply abing GMBSLhHad heleacktylbiedtdag@st protein (for

exardglr 0 [10AGAIBRIET - BTN ST aRoTEoe Gt Optonaly,
the l:)VgAr:ﬁéfé estéﬂ’(ﬂpﬂbﬁéﬂy rﬁ%b?@@@hem%@}?) i8>ca0pled withShéd@ne diamine
odi nmen

i.onal |
or ADH 3¢ e, BB NERSHT SRS AR 6 iy it proten using
usin rdyﬁtﬁbcﬁ?'ﬁdé/@i @dEDX(CaoﬁEBGéitcﬁem%tr?r\ha @nca‘lbé)@ﬂi @hﬂJ’plt 8¢ the protein
N O an amno o car ro
carrigl{ 1SCry R RRETGS e | SrariaRd 1y PeThPatighEa Fhrkdlion. RS sans7eo

UnifdiedceSérvice s alverdity aptl ¥80r95/0834B wfld w&lgegmgn on’ a
saccharide is optionally Iinked to an am no group on a

10 l'i nker, for exanple by using CDAP conjugation. A
Othdrusiitdie asdhmuesouse idarbiinRiek] Mk@azides, aetmamekerdfDhbrborane, p-

o R A IS keS8 SR I SR ENaAR tE Bseitpd inwo
98/40p21. ﬁz@r@aaoby?aj@hmv@/&@{bdnpl I&iReﬁWbl_lenﬁ@y;l[Se fdrimed ihylreaction of
or X ningitldls a u C r 0
a fre@ ko] GRUP P! s socaahae wilh, L1 BE R B8 o ol Gy 1979, 254;
25734y ﬁbabﬁéoamtoﬁrdman&@r 1281{:@1&'}(@@@11@ fblldowedebye agdction of with a
ern e e I NKe
protds fitia cerbEmBfuinGot T may SRBve TR ubhi ding anomgic terminus
to aSp@ls’ hgoxyl ngrtgmeb;alonhh @rcft@étioﬂl&eﬁﬂ:téc}ﬂbﬁsofoﬂ'lec peiasahydroxyl
0 rot.el n rle can u ou
arouB’ ehififagt UlE PIaRs TOHIBL IO BN (0L dRceri 4 CDI ‘Srhamate

interéritjdRitd iadd asiugliny thl TOArGacbareatd )intefmedifte Wit @¢li arainb group on a
this group is linked to am no groups on sacchari des

Protiir ect Iy or to an amino group on a |inker

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

wo koog/ogBenp is linked to 25 carboxyl groups OPCT/EP2006/006269
sacchari des directly or to a carboxyl group on a
l'inker with

chemstry e.g. with E In..
A ol R heOBU N e RPUIBR otlp™ 329t e ot R Betivated
sacEitides demiativéd edithmviddipicCRAR OTyd@i}dErje QﬁDBI;iCtohaTei @estein carrier by
ect or to.su u n.a linker;

carbaiice Pagdenst fituf S ey KPRy 1eb3,245,258) ofor example
usirgEDA@r i des or linkers having a succi ni m de ester

group. 30 C) Sul phydryl (for instance via cysteine).

In one enbodinent this group is linked to a brono or
In aBInfyodirasra! é(h?dr@dyl@&mﬂl(@b'tiﬂﬁllp anlactikged wydrbxyr@k@jmﬁod example a

chem stry errbo t. this u
oy YRUB HMAIRS R G ESlR) D GoeAts s lkegyto an amino o
rcpg(mbp @hwpro(dménhe"rsﬁr@ew,eorvnmrécm Q®rough.a lmkea)nWhere a linker
E % tlvatEd/@l}[}P%ﬁfgd W th
is PEﬁSSEb@e'PYé’F%ﬁY group © 526‘6‘?[ ! %033292'% g 8/3(5‘0%?'@9 group on a
linkdr) fornéscadsne Yy w@pomconjmmlanCA fwtraermrambobra@;) in ke linker for
onggﬁggdl nt thlsteg”dp é i.vat ed/ nodi f t gﬁth e b
exagip | Pgates! Ieyd &l ?ﬁy@‘yﬁ‘c'ﬂr%‘lﬂ? i 6Pr‘? fiD; lor, ggample by
usmgl @rbﬁ@h’fﬂ&@ﬂemls@ fbrnébQinyﬂle oy aging (EDAC] InsdragiBodimant, the Hib or
C. ner a
N, rHRR0E el saa RERC R (BEseNgtoRe Sees) 1 GopgelEd to the
linkéyHist bdfete hmﬂen@r mmuﬁ;@teda@ te ogrriak §r@te&fﬁ tﬁafegﬁhtﬁ/é@rtmgnker may
t r eat t nown the art encnate aci
be drp el b e FRTHPistore o biaptin Sabe S56sBEe “Coupt i ng
approaches: 15 Saccharide-OH + CNBr or CDAP ----- >
in oh@h i FOHNacHDER oh CRPBISR) §PuBS oS Bidipin cagireeap be used for
couplighBidBjugatior> conj ugate Saccharide- COOH + NH2-Prot +
EDAC ----> conjugate Saccharide-NH2 + COOH Prot + EDAC
----> conjugate 20 Indirect coupling via spacer
A) (térbﬁi@ﬂr(ﬁoralmémhesaspSﬁmCélﬂd iodegﬂténﬁc@sﬁl) 07 oh®AIhbodirirent this
c aqakg ster + -- - - - i de- - .- -
rm&/ﬁ n -armEBAQfOUQS- on §a<& 'E@%F'éeg' g%éﬂﬂma%gaqp_'_on a linker
with@dsodiimidedémistry e gcwimBDaCest er + NH2- - - - - SH ----- >
saccharide----SH + SH Prot (native Protein with an

exposed cysteine or obtained after nodification of

B) Amindog@upuffsr inktahbe vig Ofsire). by obPFrmbcalimentsthisngjup is linked to
----- > sacchari d i de-

carigiparouD3 B ayAeC R b Arec iy 9t 10 & $TD0X gl or @ linker with
carbai@ltier ciibenistry Sid. wi®h EDAG! ¢ IﬁhdmePbﬁ'R)o(Jmﬁht ftihis agrowp isofinked to

hydl%g&lnq'ogp% vzated w@agﬁ)%?r urgghgr _gl?f %C ra;n%gﬁgl: :q_lt IlydkEggLsuch groups
on a linker; to saccharides or linkers having an aldehyde group; to saccharides or linkers

having a succinimide ester group.

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

embodiment this group is activated/modified with bis diazobenzidine.

D) Hydroxyl group (for instance via tyrosine). In one embodiment this group is
activated/modified with bis diazobenzidine.
11
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Prot ----> conjugate 12 WO 2007/ 000342
PCT/ EP2006/ 006269 Sacchari de- COOH + EDAC+ NH2----SH
W0 200700603¢acchari de----SH + SH- Prot (native PrBCEEP2006/006269
with an exposed cysteine or obtained after
nodi fication of am no groups of the protein by SPDP
for instance) ----- > saccharide-S-S-Prot 5

E) ﬁﬁi@éﬂﬂw @@u@Q&H hs@l&@+vi§HB|sﬂde-| In- one >embodiment this group is
ei m de-Prot (nodification of

ac“‘é?ﬁ‘?q?{@"aif'sgﬁ‘gtf‘ bis d'agor%é‘ﬁjdl?ﬁat e Sacchari de- Al dehyde +
----- NH2 ----> sacchari de---NH2 + EDAC + COOH- Pr ot
conj ugate 10 Not e: st ead of EDAC above, any

F)%{‘j‘i"tdé(b?rBUBéfP Batanae ¥i@ ar?ﬁ'?'nﬁ used. In summary, the

types of protein carrier chem cal group that may be
enera use f or oupling with a saccharide are
G)I ?R'Y{(Qr%%h‘ﬁfén ’E‘ﬁe‘f'ﬂgi’po\tﬁelléa'gn | ysi ne residues), COOH
15 groups (for instance on aspartic and glutamc acid
resi dues) .and i f accessibl e for st a
On eegrab i Goasieh eci oy ho grd B theiied oh capfia? CFF coon

or NHIE claghydie, grolise eapbesgdierates attentiffigasne dreatmérte known in the art
carrier gtr ot ei AP, or a conbi nati on

suchyps:@shpd ﬁda%%ﬁwaﬁ’ﬁ' @8\'%‘?%}1‘?%?’? (e§‘bch as 20 EDAQ),

or a conbination of CNBr and carbodiimde chem stry
. (such as EDAC). Optl onally H b is conjugated using
Dire PURGHARRPESESI ni de chemistry, optionally EDAC. For
exanpl e, CNBr |s used to join the sacchari de and
odiimde  chem str

Ilnker
SacpATeI QRO NS Of RO Grt Fvanats BT +oud Fiafh 22 Eohjugate
SacemamdLar@éﬁydeatNmmd t - cxrhesailffblaﬁe NNdawamg+-t-:>@ols,)ugate

ca CC es saccharide I n genera 'S
Saca*i‘ﬁe lé’@t&;o H\'E'gas b Fs?%f car CPEFIYPot ein: optional Iy
Sacbidtid¥/Nizl/+oCOOWEP6t A EDAC W&r@@étﬁﬁarl de(s) is

directly conjugated to a carrier protein. For exanple
MenW MenY; MenC, MenWand MenY; MenWand MenC;, MenY

Indifedtlcdvipiifg viarsplberfinkeleappreauhebenC are directly |inked
to the carrier protein. Optionally, at |east one of

the N. 30 neningitidis capsul ar saccharides is
Sacthdridetdy € @NBiast €G0APY--CDARNatenestex anpHe--MIAY, ----Mzaycharide-—--

: W a nY; _MenWand MenC, MenY and MenC, or
NH*%#&O'%%EW +%ﬂ’d" s &PRIUER ect Iy |inked to the
carrier protein by CDAP (see WO 95/ 08348 and WO

96/ 29094) odi nent, , al | n|n Ltidis
Sace%@sri'?' s%'?!@h% 9@5@ “ar e ¥R} %@%‘? """ anug saccharide---—-SH
+ SHot d(nalite Footdd RAK Ar0842d FKQIfeE@ZGnOGbﬁ%ﬂG&tdmnemflcatlon of

nd/or_Y saegaé et to

amirgoggrl%gig?ggﬁ'ngtpté&%inirbgt%@Q%@?{E&ame{}l ----- > sacchar

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

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

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

Prot ----> conjugate
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1:0.5 and 1: 2 (ww) and/or the ratio of MenC

saccharide to carrier protein is between 1:0.5 and
wWa207000312 0.5 and 1:1.5 (ww), especially whereCT/RR2986/006269

saccharides are directly linked to the protein,

sacsRerdirCpRH K ERRRF Az oPt capstl LA le{ AR (natve

Pro&t GtRrdndexposed eyﬁemle)orl chtained afat eddifioatidmeofcamimioegroups of the
r ot ej i.a .a for .instan bi f uncti onal
prot?e,rhtp(ye$l_5]D¥ﬁ%r 'T‘?tﬂrll%‘% i SB?‘fhgﬁi?'I%yg}%é%er obi f uncti onal or

honobi f uncti onal , havi ng for exanple a reactive am ne

ou ve lic acid_grou eac
S 4GB0 o EBNGI SRS |25 LBl ZoFeRch e pro
(modiieatidndfeimihagroups) -exaﬁpmjegéletween 4 and 20, 4 and
12, 5 and 10 carbon atons. A possible linker is ADH
In an enbodi nent, MenA; MenC; or MenA and MenCis
Sacehaidégardellydeo+r AIHRI--NEIR -protatcoharidd-oNH2x-BBFDAC teC@OUsProt ---->
toxpi d) via a linker. 15 In an enbodi nent, at | east
meni ngitidis saccharide is conjugated to a
carrier protein via a |linker using CDAP and EDAC. For

Not§ BT ot BERC A0VE v Rspbie o BimiE M iE s 1% v

hydrazino groups at its ends such as ADH) usi ng CDAP

and EDA}% S desfcr Fed above, 20 eﬁﬁqpl e, bCDAP i df
In SSRERETY o\ AR Ot A et pheigel Ul F¥IREY b dngldiy used for
couplingu@itldl o Saccharjelgas Enﬁdifg#dupkefortlmtmqerom eysll‘ne residues), COOH
ts

onally the co ion via
oy (8 Motence Rl anpaT s R P 25 b%»%@l”ugﬁfqa%qe SHiorguns i dgcessivle)
(for Iristarlce @nctydtefie résidluesyd 1:5 or 1:2 and 1:4, for MenA
MenC, or MenA and MenC. 25 In an enbodinent, t he MenA
capsul ar saccharide, where present is at |east
In apainﬁﬂomime’ntome&ﬁﬁhybdtaade S\théTetplreEtenatls tadgsdated t theQrier protein

. 70% _80% % 95% or. %of eat uni t

using CRIBE -G AP o" & conbinion o6 GRIS: pRY saradliplee, ey (such as
EDA(?), farr aemﬁnhetuqu QSGDNBatanHeasérbatﬁllmlti@ecF@n’BsthS{Slldhoas EDAC).

0 t, least 50% 60% 80% 90% .95% or . 98% 0o
optPapBhtiny; dooisted it Cifr b imige bREistY eafoily EDAC.
Formﬁfw{ | CEBr véhased o 66lenﬂhel saccBaritle bedidink¢raand dhéry cBrbodiimide

h cet yl at such t kh ttat ast 30% 40% 50% 60% 70%

cheg /q‘/'%%ﬁ ‘949 Jpkey %'befp"(’%&car”%g) li nked NeuNAc

r epeat unlts are O acetyl ated at at Ieast one or two

osi tions, cetyl atign |36\;or exa ! %g nt_at
F 3

The&mRo! ’Bﬂ&i 5 g5y BB ¢ 81 e YR Iogaccharides  (or
sac&fide GrOgenefaYss Aily 808jug&aeatma caBidr pfotéihe optigredly Men W and/or

its., 35 14 2007/.00 34 PCT/ E 6/ 006269 In.a
Men?”n%%%@ﬁvé SPREABAD Ly COULTRRA D GocoN il For example
MenW eBlenY; MenCsMehW aad Mepat Mesz wnd MenCe thjdrévt aad Mmh: or MenW,

at, at lLeast. 3 % 0 00/ 600/ 70%. 80%. 9
very sk flon 5 SN ioked o B Lol Pyl 9 f8asf 8% or e v
menirgitidis oagsutar saschapiaes tis dm@ctlyﬁ:oa;ugbgeldaﬁy GDAPs Farexample MenW;
Men@f%r%ce; MenW and MenY; MenW and MenC; MenY and MenC; or MenW, MenY
and MenC are directly linked to the carrier protein by CDAP (see WO 95/08348 and WO

96/29094). In an embodiment, all N. meningitidis capsular saccharides are conjugated to

con

tetanus toxoid.
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present at the 0-7 and/or 0-9 position of at |east
30% 40% 50% 60% 70% 80% 90% 5 95% or 98% of
WQ b@70epent units. In an enbodi ment, the MenY RGEDEP1086/006269
sacchari de, where present is at Ieast partially O-
| h h 0 0 0
In 2 GBSV o gDg eI PEL M ERTor Firetr gk o GATEL Pifigh ¥ between

1:0.6a8€ Gtzltvﬂmidn(ﬂbr tak rhkmst Meme sadfchtavw)e tosartierqurstein is between 1:0.5

resent t 7 and/or 9 1 ti.on
and g5 b e B b vafier® Bt hokeTan RO Bugcky Trkea o
the PteiRropti88dilyalsingh®DARpeat units. The per cent age of
O-acetylation refers to the percentage of the repeat
units containing 0- acetylation. This may be neasured

In & dnfisbdwaesthaiti ldastpbh@roft theC Ohj mgahgitidisdéaysubdrt esccharide(s) (or
I nvent

j ugat
sacf AR JB B b R GOV Galrt & T i er enip Botch igfer. 1 dpstance a
bifulttioRBNinReF. tTihai IﬁhkéralB&uitlahalfs'ahéleafb|dectmheB@mmom®mfunctlonal having
i.ment. ea

com ated to IT 3 n‘B ﬂ\' i
for GRRIAE FeSERILS el PP Saficheh e SHBORUF APt EPGP. 2 feactive amine
gromrdrlﬂgéta&d/etdarlfbx?ﬁb S graaps. THad Iinker hay fot examplébetween 4 and 20,

sand] E%ﬁdﬁ@oioagﬁ%ta@aﬁggsab@ekﬁ PR Cart 1 or ratio of

1551or 1114(\/vlvv) Inafurther enbodi nent at

Ieas or nmeni ngi tj di s capsuj ar . .
In agcatabod oty & WenA'aho BEnG, B G RIRLE 2 garier protein
(for@%rhpl@ftetﬁhlﬁﬁwxﬁld) via adinker.t her enbodi nent Men W and/ or

MenY, MenWand/or MenC, MenY and/or MenC, or MenW and

MenC and MenY are directly 25 conjugated to a carrier

In g enBodimeht) & IBastt ey Nemrberilhgiidis satcHagidstis omjughted ®r a carrier

th . i di d t
protbf 6 e ke P L ERBRS ot Ba Pl FRE Wk Mena ang
Mer@raas icoEj0gatbth do raaprateinf vidvanlinkearifdr exaMpsadwsarwite tw® hydrazino

carrier proteipis ween 0.5 an : ww.. |
o o Bigcuichers AL ity SRAP s CE0AGE Al defbiipeyl aBove. For
exal}hﬂret IGDAP ﬁbﬂg@ o conjbgiteare shcchabidarnd a11|r2<e(rVdnd) EDAG i8 used to
further . iment. a eatone
conjiiteIiF T 2 REtinaPPUTHEIK 47 SrnjigitoR Wi liieg rsuls e rato of
sacéHaeide ad bamér prodirioh of batwaeh ik Brand (Mbti ©.h amayl:Her 1:2 and 1:4, for
tio su as. having two reactive am no groups
Me r&s%ﬁ‘% ?rM Q?% reacti ve carboxyl groups, or a
reactive am no group at one end and a reactive

in & SRR et AR VEDA SEPRUA SOShRTOR fnEre F Eperiay af 184St partialy O-
acetglabarisuvhnhattdy east S@ACE0%, 70%N80%g] 30%li 26% ap98lealf the repeat units

s d via 35 linker ar
are D3ENEAPLA! 2tjefatanF PRR PN O-Arvdlipd bRl present atfeast a
the O3 pdsitioneafiad ase50% 1 60%, T3k r8056, J0URIIEY5of $8% aififhegapest units.
to the linker using carbodiimnmde chemstry, for
exanpl e using 15 WD 2007/000342 PCT/ EP2006/ 006269
In akkBAGodinters, thel Ndmﬂcam‘okad saeoharididevhare peskniNs is at least partially O-

acelyelflchubsa EAa 0% % S0 e, 700 A% LR bk r B of (2

— ol lifkERr NedNIA@ rdJdat DRlts a?ér@ﬁgééfﬁé‘tbd MR 168t ARl W@Joegoélﬁbns O-

a carrier protein via a linker (the ratio of MenA
acetyatiom iy fod exampteapresent airthe &)-n andior K&-8nasitiearof Bt 2eash 30%. 40%,

509 689 Yo Bov! 8o, 554, 1oL oRg FdBRAt units.
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5 MenC is conjugated to a carrier protein via a |linker
(the ratio of MenC saccharide to carrier protein may

wheooseeosern 1:2 and 1:5 (ww)). The inventors PEI/EPANE6269
noted that the focus of the art has been to use

ol i gosacchayi des., for ease qf .conjugate productj.on, :
I 2 SRR TR P MAVLCRtsHE BRI, AT Rg STRTY ya- By Sast parially O-
acefylatgth§lch thalatdeds BoPQI 4090 SDYAra0de, 1096 8094t 8%, 95%6 ap198% of the

re . of the fo]low ng, adyantages nmay. be realjsed; .1
rePeRRH e RO R G ST B0 KRR gbiaton isTor Bxampe
predeint 4etha -2 anbfop @ub pasilior ofratcleast 3074.14084,;502), GORMGYLNG&, 80%, 90%,
o//ENDr be enhanced (as in exanple three); 3) the
95/‘3?4%%9%% rS‘Pea?HEﬁS'rati o of polysaccharide to protein
in the conjugate such that the ratio of pol ysaccharide

i o AT sy g5 SR SR oS B3 oty -

acelylibgy Sehithat Rida2€20%, 30%| 40%4NSYBNEA% CTOMo LBEEL £S0%) 96% or 98% of

to hydrol ysis ch a nA conj.ugat es. be, = . .
the (epgat TS by a¢stS B ot KER( yir LR JioSTibnS s aBgvipgpn s present
at tHeONankgai 9 positidreofstdeast 209, 3%, POYLY SO%C BOYL, 8%, 80%, 90%, 95% or
Jesult in nn{%g cross-linking with the conjugate
98% e EPeghiPay | essen the [iberation of free
saccharide fromthe conjugate. The conjugate vacci nes

described . ipn t rior art tend to de nerise the . ..
The ReToratRter L 0 aeeialiaress 4 Beqiiptstads e FeRsRhLRls rtaining O
acetiyFR6©.VENIS GRaY @t meBsurél &in pthe settharideepliar ®© bejegdte unmd/or after

t hatt meni ngococcal (or saccharide) conjugate vaccines
conpa@™ni ng a | arger size of saccharide can provide a

good i mmune response agai nst nmeni ngococcal di sease.
The i munogeni c .conpositi.on of the invention t hus
In oRe, REPPUEEGRE! BF MGALOH e BTEIaPT AEOTBRT I ECoNAEP Brssent, or
eacli 7¢ Aeang@eisstamullr Lrchariiec phentdeas whgatedory dgatin an further
e PO OB cHARE: SHRBRY ot o o
separaty l&&gérfﬁr&élmmlﬂ bﬁfdﬂﬁéﬂiér&bc{d&Mémr zbtle Nhrmeghgitid®. 2apsular

icron filter such that a yie of, pure than 50, 6

saodfgiig GonluetE a8 BoacLhae:cemes TP FB T ot 1 g Ahphrig further

embetlinfent beleagtrnef twd bethrenNsmepingitiddEapsulprsddcharide confjutate(s) is

cire TGRS 1 3 AR P I o HEG ST PO BRI, Y gpior MenY,

MenvWwandioh een @ rMémY ranafor Mera)rarudsn\, arid Maéha@ndnd’MenY are directly

.conjuygated to a carrjer protein wherein the average
conigalbd {6 Gten S N8 ettkrasmoodimant o et gfe agoor three N.
menlirggtislis eaechati® ,confugate(s)r isf dicectigrcopugiatdd. bye@DABI thettnistry. In a
funh%?%ﬁ%gafn%ﬁb%aﬁaggvofm g K o%gg%‘%}'igggég%’rie} 8Pol'§el?r?’is between
1:0.°Gh4 EF2 Q@6H4)0 06 26 furtheh emboalmerg ehée catio op dsnC eacamayide to carrier

conpri,se N, neningitjdis ca | ar _sacchar.i des from, at
protfig e petieh 11 BnF . 1 S ecRREPaT A st AL or tree
N. meeviingitidi® bapgyddreghctidaritie¢s)r are edonjugatetietonthe Wlaeiez i proein via a linker

| east .on

oS A Bl riclial spHE B Fonafithe el arioe TR doiga aom o
two byadivé aszirloxyligrdupsx dr ax Bsackivie axlino Xyooup< at ox8, enddaod a reactive
carbfil aliEhthe Shdi?. THE eV 40k rAVETARRP) 8RY' 3 cal o bms. 1n 2
further embodiment the or each N. meningitidis capsular saccharide(s) conjugated via a
linker are conjugated to the linker with CDAP chemistry. In a further embodiment the
carrier protein is conjugated to the linker using carbodiimide chemistry, for example using
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For the purposes of the invention, "native
pol ysacchari de" refers to a saccharide that has not
whe®n/oswlt} ected to a process, the purpose of WGT/EP1086/006269
to reduce the size of the saccharide. A
ol ysacchari de can bec rresll htly reduced in sjze o
&a Mg RENRRISTSOBTFT MEap: BACThbLUaGPaLdsstRhsUigh saccharide is
ﬁtéh&bltﬂ@hhlgerﬂiefdré th@tarvier pfondiy id éortjthgatwtqﬁgdcikar ilnl@ further
as been subjected to, sizing techn es t he
emtﬁﬂﬂ"?%’ﬁc@ﬁ%u'aec%&gat?é’ I Aot ere rafElD (W 2 ks igaratio of Mena
sacEhHrie 36 Sadier pldtein Mgl tiweers i 2emhdbly5 (:‘w/ﬁngptlﬁ ra fugthéreembodiment
x2" means that the saccharide ﬁ@sgg‘l’ee‘% ‘ﬁ @ Réocesr? ide t
Men G i GRRIHIRI8 e fL CRTER &TYPILE '%fa IPi YeVipllly sagenande fo
carrie? ppdtBinan®y BEbStveBR N dMBNSItwIW)).t he size of the native
polysaccharide. X3, x4 etc. are to be interpreted in

the sane way i.e. the saccharide is subject to a

ThePh QS R&S Halk @sdathtéd tHat thecoclidof thieZet Ieds bde to use oligosaccharides
forgalysaccharldegut to retain a, iz an_.a

L OB aReEoqiRIOR; TE BT e TR el Paikinariigar sighty

&ze&opblps%héﬁdEG:anQ@atheoh@V@nhioEm of tthe fbnﬁmﬁ@waﬁtages may be
nposi ti on conpprises

realggil bt FerBBaRs BRI NEBJET BHEN Chiwior in BRI Piotong 02 micron

filte €2)0BIhRUNRSMémoly. m¥Y B8 @niancearasl @%)@ﬁmﬂ@trﬁeé—){iwﬂheralteratlon of the
protein, wherein at |eas

ratl%ggpplwacclp%meﬁ@lptr(ptaingng%emygqﬁ% sy%h h@% ﬁ\;zera io o? polysaccharlde to

prote® WaRg Giad dénjuééie|rﬁaﬁbeaﬁ&§§§ed0(th“sf&nl rRéemtin @nredubidon of the
i nmunogenj ¢ ¢ os tion conprises meni n

carmies RYRPERSSOR SR TRORNC| ST Pl PHITBUssy (such as

MerfNUéorﬁljgasﬁésT)Oﬁ’fa‘yuib& AtabfisedV By dth¥ u@@nbﬂgéig%d b@yﬁaccharldes for
carrier éro ein, wherein at. |east one

conghonF e 4ot IS oL PR RACE RIS SRt R i Moke Grosadingipa avith the

confu?gieQéa{)NQ_} hatnl idy IBssefthe XiBeratidn offPee sdtcharde fidim th@o@fugate The
€ | mmjnoge conpasi iti ns (0] vent |
coniygnieoraReings deamtHeea nbe Ao Bastety 10 Crpoivizafist,did PetyStcharides

prioB & @EhjQg4tide ihadraed & |n$p’i§€d166mjdghthEmEé pré&shd givedrdhave found
capsul ar sa chari de capsu

thatg TGP U, NEPRPCCR e ORGSR 3 darger size of

sacéﬂ‘&ﬂ?f)can PRSI ®YBodinfAGhe ree pprsel a@raur&amhmgbd@&al disease.
(MenCY), serogroup C and A capsular saccharides

(MenAC), serogroup C and W capsul ar sacchari des
The( MamUMbgerierddaipagition %t@dn%@&@smbﬁrthﬁecmpmsée one or more

I\/E.nA ser ogrou and Wca al saccC
sacERRPhuGSteR JieEuIn e SRIRSE aae L Paa Siechalie bare qojygation s
aboVW)SOk@@r q'k.@p‘]@@kﬂé aﬁ@kwcaﬂﬁkﬂﬁbr 180k ROORéE AeHiment the

conlyFalePShERUINGAIO8 S0RYIA PPABEY NARER TToUgh 2y AT o fter Stch tha
a yidNi 3% nivnel thinGDp 60, 2D, 8928T bieg 5 essolitdihad st filtestion Gompardd with the

/ and Y capsul ar saccharides (MenCW); or
preﬁ%r,ag%qampg\ C, W35 and Y capsul ar sacchari des

(I\/bnACVW) Th|3|sthe definition of "one , two, three

or, f or "at |east one. of f 5 serogroups A, C W .. .
n sieEr e Gimudiaenik compraisr Plaie BuERar i ey menngtds
capﬁiﬂélrt smadndeerfecbm at |dast ane etwbothre@bt fodrtw samgFage A CeW and Y

east our or

one 8&\/\/0_, bh_r ee, rz N. h ocul
CO”WQFﬁeHg Gt F‘d‘faé”%raer i yaeiedn B’é"‘t \%%rﬁggoﬁ{f% WRIGNt8YR5RGs Molecular
weidHiKki) angt 16851 lohe, twin) theEa or foael oB€dxhameAindiidia saacharide is above

50k03 080 B%, 7 BARR0RBS, ORISR 2okBEKA 3K, 300kDa as
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10 determ ned by MALLS. In an enbodi nent, the MenA
sacchari de, where present, has a nol ecul ar wei ght of
wG0780BkDa, 50- 100kDa, 100-500kDa, 55-90KDa, BOFEEWDH006269
or 70-8CkDa or 60-8CkDa. 15 In an enbodi nent, the MenC
sacchari de, wher resent, has,a nol ecul ar el g
They GUSUTBSERBLEOMHES TR, CDR S BRIl ok Bar Sqaspegges from
at I&@P%ﬁ@f tﬁ@otm?éle ok Rsur dfnse&bgreﬂﬁwdl e drite YMmYugated to a carrier
sacchari de

protgt WB&? Iqqﬁ?&)gﬁﬁbgg ef%tbéel?b orﬁcﬁdgﬁ%g\r/\;ﬁigﬁ/g}s ggccharide is
eithdO8 nabiekddxcparidelét-id 4RsOay aﬁactﬂaﬂﬁpk kax2, szxzﬂ,G(G i@:OWD&8 x9 or x10

140- 170kDa 150- 16 t th
relafiip s MR RHERGS FReOR welhtE B R IRINE Py o of
60- 190kDa, 70-180kDa, 80-170kDa, 90-160kDa,

100- 150kDa,, 110- 140kDg, 50-1 40kDa., 25
For {pPHpPses ¢ atﬁewyeam" Patg(@e%?»@e%ﬂssuie ?rS&% AgREeRsTdg that has
not SReh Nabjeteed &5 @i ﬂrof:@ésﬁrtﬁe trurpdie oMehightis averfedgee the size of the
mol ecul ar wei t he Sai:@i}a“ de asured

Sac?'@rE’Snj%gﬁﬁWs@ 313:5\%8 Fan nté%fgmeeé ly pgquee 3'5 ¥178 thr_r]_gsnormal

punhé’eﬁbﬁlﬁbl@duﬁes)/\@dch kengadthitdd fsestiﬂrrtatﬁélcbhls it Y mﬂ}dayicharlde has
arried out as described i 2., For

beof SuPIpEiPd 1 iz P RHse UG et RV SR CRaT eyt BB Cafidered native.
(TSKG5000 and 5000PWI ) rmy be used i n conbi nation
and the sacchari des are eI in wa Sacchayj. des .
For MPUBEEES S e el | Figd B SdRHBr D 12 e thal Iy Sacoharide
is s?tﬁ]é&t&@%ﬁpr’&éést intémdBd E&Fédt@é uh@p@é ohithens@cchamdd/ Buitderetain a size
ase

nin tric efr ct onet
morgdhan Salh ecsvg Bl eI VeI bEPCR B ok 4 B Sepogts blgfpreted n
the géclﬁ_? g:a)l e@(ﬁt}w'gbslg%%%a&?e@&mﬁct td 8 pV@eEQﬂiérQﬁ@&éEeduce the size of the
: n an e
pohSERH AT AUk R aS4AI T (ah T G Sl Size of e native

polygatira@gshari des which have reduced in size during a
normal extraction process. In an enbodi nent, the N
meni ngitidis saccharides are sized by mechani cal

In a0l 85peapet tHeOinverttion) #iea Mu@uRdgemiccEsthpasittinsedrheritesI'N. meningitidis
crofl ui di sat.i on.,and sonic

ni cat tion have, t
can§p s TR A RSShTE HEOCTEP 6F Tl SEGETUPR b Gl and ¥
conjaghiegaech adarterspotdin,i wherein ¥t teast @hevw@ tarde lok go@bbe each N.
con ateéfro exgrr(glelthrﬁ%rgc’%o .2 mcron filter).
mergrgz sacchgtide;isnallye, polysgce re than x20, x10, x8,
X6, x5, x4, x3, x2 or x1.5. 10 In an enbodlnent t he
i NUNo 'c.co 03| on conprises N ngitidis
In SDoRAREPhte REROR, the R BORsHCCAmbasED Garke vy meningitls
capf\0hrysehirdedsdfasn antba%aﬁﬁélaﬂwodﬂﬁeé batounroe seiogeslipgyA, @ W and Y
r. of no.nore, than acchar.i des

fact npl e
°°“F96‘ﬁ8|\)8ni‘: %ﬁ'&?roﬁ’mf\?é%AWQ‘?r&'” ﬁgf‘?%g °”?on“"’%x it & P folror each N.
mersrgiidigsactasridd ivsiZdamy sfadiop up Mex b an2e x3) e s5 w6, &7, x8, x9 or x10.
factor of no nore than x20, x10, x8, x6, x5, x4, x3

or x2. For exanple, an i munogeni ¢ conposition 15
Thec;ﬁnﬁwdgsma cmmds@lahe omﬁhélﬁvémm%pt?bnarmtmnpm%@ﬂgﬁtéﬁ of : N.

menVrt?g/t/%ls rs]ero(g)r[oup 8 capsular saccharlde (MenC), serogroup A capsular saccharide

(MenA), serogroup W135 capsular saccharide (MenW), serogroup Y capsular saccharide

(MenY), serogroup C and Y capsular saccharides (MenCY), serogroup C and A capsular

saccharides (MenAC), serogroup C and W capsular saccharides (MenCW), serogroup A

and Y capsular saccharide (MenAY), serogroup A and W capsular saccharides (MenAW),

serogroup W and Y capsular saccharides (Men WY), serogroup A, C and W capsular
17
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sized by a factor of no nore then x10 and/or is
m cr of | ui di sed. For exanple, an i nmunogenic

W@ 9posi3tl on cont ai ns a conj ugat e made from naPCEPNBEIFN6269
and/ or MenC and/or MenW and/or MenY. For exanple, an

I nunogeni nposition go rls
sac?qnagﬁgngﬁgq/gC néer%?u%énpﬂ) an' i %H%egﬁa EchafiBd® (MenacY)
sercyPoaOs| W135 Mrdaseslaﬂﬁa@hemaw@AHr@\me)jesefagnmmé?t W85 and Y

cool SR WA B SR a ! ARy o Bl Fccrarces

(MehATWNYOQ GhisCis ctheTaesinition rof Comp, itwe stheee oo fjuryarr atriedet one of” of

s S R A YA NS Yo 58 s v

an enbodi ment, the pol ydispersity of the saccharide is

1-1.5 1-1.3,. 1-1.2, 1-1.1 or, 1- 1.05 and after
In o aHgdEl 1o 2vREBE; B pilorkiest e MBPy Brbfefar gy esen M
merihgitidie sacanarigatie betwde®-50RD3, arl. 0600k0a, 50KB4 abd 500kDa, 50 kDa

and s, e PP s d e 1@ iy, St 1oghoa ana sooka as

detevmiedaayi MABLSr e optionally sized up to 1.5, 2, 4, 6,
8, 10, 12, 14, 16, 18 or 20 tinmes from the size of

t he pol ysaccharide isolated frombacteria. In one
In afrémsidirasit, eRCcheA saedhargie! vtlere sreseitahasla meleailahweight of 50-

sooR RS SEEBFOUEE ek, B R i 8-

nenlngltldls 35 capsul ar saccharide is a native

S a _further enbodi ast on
In F\%qu% %[g {glreﬁ\{l%nﬁ SRFC?WEH? n\léh%r? &r%seggggaalaapo ecular welght of 100-
2006B&,S0at00keEs ) 00-356K D2 d 0yl 30k D4, 01502 10k Rator d80-21 0ka. 19
WD 2007/ 000342 PCT/ EP2006/ 006269 further enbodi nent
each N. neningitidis capsular saccharide is sized by a

In ahaghhisgdiraéntnibe MaTe shduharidd,Owhédre predent ! e a endleclilaremeight of 60-

1904055, (18G4 Ao Dby SOLHBRDES B 5 a0 ok i Qe Aoy ooka,

100a4ekBa zed- 1RokDafond60r160kD&a0 nore than x10. In a
further enbodi ment the capsul ar saccharide from
serogroup Y is sized by a 5 factor of no nore than
In ar dnbddimentfthe eV esaibcrdhiride nivher@parasent, saca hmlédﬂar Welgm of 60-

[o. A
10085 o7 piRt 415 kB, oD okt RIS, “LoLRRIDR gy 09kDa or
120f140kD&a. of no nore than x10. In a further enbodi ment
the average size of each N. neningitidis capular
saccharide is between 50 kDa and 300 KDa or 50kDa and
TheZ20kEdar weigat buatdrage embledilaremtightnef a sacohagdeaiherein refers to the

. osto 10 ¢ | ar _sac e . .
weidii P08 FleEa R B oyl 8L s crcERRTE MoafRES Bifoitbgoniveaton
anddeaasuracfeya@e_Ls ze of between 50-100kDa or 55-90KDa

or 60-8CkDa. In a further enbodi nent the immunogenic

conposition conprises a MenC capsul ar sacchari de
The MWL) temhnigue isagell kisowre inothe adlotoared 1S Gyideg|ly Zakriaa, out @8lddacribed in

exagfiel SEEHA SOABREEr miadspiiacd ised SR columns (Tska6000

and ]ﬁﬂDOEWk)Daaprbel@ébd2ﬂ0k®abmdztionaadc5tﬁwsadwarlcmsbm@i elsted in water.

[ 08
sock kAT IROBRH IRRRTAN ERAPEASSH Ginarih Bown o
equippé&dayith1 8 OnaWoargbe tlassrnato488nm) and an inferometric refractometer (for
instance Wyatt Otilab DSP equipped with a P100 cell and a red filter at 498nm).
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190kDa or 70-180kDa or 80-170kDa or 90-160kDa or

100- 150kDa , 110-145kDa or 120- 140kDa. In a further
W@piaa0sent t he i nmunogeni ¢ conposi tion conpr i BEEER2006/006269

MenW capsul ar sacchari de having an average size of

above 50kDa, 75kDa, 100kDa or between 20 60-190kDg o
In apoernberkimanbthegly- Me0igdidis: saseharstsr (e d}atix@eoww@a"des or native
oly%é@ch]a%QEP@h.cﬂ. 5\QVe 1B irPSizd dBrink/DkBnal EpadtiBRpRe@es. C

conposition of the invention may conprise a H

i nfluenzae b capsul ar saccharide (H b) conjugated to

In aﬁ é?r%cfdurﬁéntpfh@tl@'rﬂen/ﬁ idis SBYCHRRAES Blelbadesl ﬁ\@clﬁ’arﬁ@ﬂ cie@age, for
protein selected Tromthe rouE consi sting TT,

mstmce ervegrofluidisaipprar eorisatipr. ieropyidisation @ndf%ﬂmcat'on have the
advéﬁ‘t%bé‘r&edéérea% kb saceMtiel Aegeranative ﬁ&ﬁa‘é@ﬁ’érﬁfést@ﬁlmently to

same carrier rotein as for at | east one
pro‘(lqdﬁ adilterablg qonjiga ogxamplf thEush @ &2 @aggmflggr) Slzmg is by a factor

of e RSB AP0, K PNIX8IRE,68; x4,03, knstanse TT. The ratio of
Hib to carrier protein in the H b capsular saccharide
conjugate nay be between 1:5 and 5:1 (ww), for

In dn@ﬁmmeﬂethwmmdnobeamdcoﬁ%okl%n cbrribnaesi N Bneﬁmgmdls conjugates
around

thal R g el e LR SO GP VARG ET e H i ST AIISE et sized by
a fatipve)no mMoee thamke20. IRy dxafriph; tsacciridewifitdm MenQr aa@lbr WenA are

. ADH t
natie bt POTNE, sgEcariBa iy e, wiTor FRGl 4B SREPBR tefter of no
moré tha&OQOVmGJEXBDﬂXWSI 84,563 OF X (Fla)p egdmplbeair@unegehjc cdrbposition
et wee

wa H L
confElech G¥i bR e e T SB Ry ae ot BT BLE MENC Bpejoe Menaawhicn is
sizedr by i & Kactot) Bf Ngb GNBE t:lfenCDl‘U:’ anﬂhﬂw is amidreffuidiseat. eFor BRymMple, an

he. Hi sacchar i

ted,.to iath i
mTEPRee EPRSICE SRS, B gCRRBRBTPE o Rt MepAangior Menc
andfx avien\ ar?(ﬂor\/‘ﬂeﬁ@o—/r-'/o@w(ﬁﬁibld’@'d Eﬁrﬁﬂﬁﬁgj@ﬁkﬁzlﬁ&lpoﬁﬁ&(?comprises a
e car . chenica

chem str t hus usjn roup.,.on .
configleyindq G0 PP MEBEe B ST A CHED F GmPOSUSH comprises
a c@mﬂgiﬂ@madenf&)m batite epenafd 1Mag,d v@ﬂcr?bﬂsdareﬁ by aOfracﬁr ah@do more

3q, .0 sacchar t her _enbho
then TiEARsUBAS EaBhTeed it <BpmPle. o imERSRIE Bornpdian gpmprises a
conjld'gbte raade frami ritive dmgridyane Maend walticth sasized paactor of no more then

10 H It dIﬂS ccharide conjugates wherein the H b
x10 @gfel arplgrq é“d?ﬁ‘e dsent in a |l ower saccharide dose than
the nmean saccharide dose of the at |least two N

meni ngi ti dis saccharide conjugates. Alternatively,

In apjemRadimenjathe Rodydispessityif thé,sacohaiigs isstyd Snatil e 1062 e1 1 1or1-
1 05 haw éfh# c%ﬁj@@ﬁtﬂfd e élé}ﬁ@r &Bteﬂﬂ@ﬁb pcﬁlyd.!ﬁwergty éfQﬁébor‘iM?’ate is 1.0-

i s sacchari de conj es. For ex
2.5 t1th 2@o§é3 615 ﬂer1 Pi boton bé&t?emna? % %l{ pO'Y@&et"S%fWaSUfemems
are BPMALB8Y 40% 50% 60% 70% or 80% | ower than the
nean or | owest saccharide dose of the at |east two
further N. neningitidis saccharide conjugates. The
Sacmwrdedmobﬁiordﬂy sizuad Impdo Uy5 a;ieli, Ag8.t e 1@p$4,516)f18adrl 20t tirees from
V|d|ng by the nunber of

the ig B rRRGEAPIAR BoRkn (9B 26k ar dos are al |t he
saccharides wthin the i mTunogenl c conposn t| on apart
fromH b and |nclu mn L.di s S [ . .
In OB%SE]%P'WQ eacclkh& meningdi Id{S salci;1 rlﬁig %nggt pglygacchande oris
sized loyuadgetor of conpoe thaanxi@: In a further embodiment each N. meningitidis
capsular saccharide is a native polysaccharide. in a further embodiment at least one, two,
three or four N. meningitidis capsular saccharide(s) is sized by microfluidization. In a
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vaccine that is admnistered to a human. 20 A H b
saccharide is the polyribosyl phosphate (PRP) capsul ar
weoioysesehar i de of Haenophilus influenzae typeCHER20&N6269

ol i gosacchari de derived therefrom At |east two

ol SR o 5 ERRE 500 RSB0k & LAl 2B ot v
morenh&gid.ilva futher driipdirmentitbaihe merigitidiocdnjudaies are made from a
iS4 A8 5 19 g RIS b o
tharco1N s & flirtes enfbotiingerit theecdpsolar sagchadddromesetagrolieY is sized by a
oSS i ORI SIS SRR S brrses o
serdgreupd A abll IG picotative i polysacehariBesSane ghoshacides frém deypdroups W135
and S NSO 7 AL B APBRCpar v veoge sz
of €4UMPNISirehgitidBasapuias 8acctapidellisirbetwesrh 80 ikDasardie3O0/ K?a or 50kDa
YO

and d50Kb8r e uffer SritioaEert dhg BdHabocTi ST RRstiEn. afiies.a Mena
capQBfrSsdceharsdic Cletiiglas  aderaby esikzef ofoabder 8QKDz; MS&Da, 100kDa or an
neumoni

e, The _npn coccal sul chari.d .
aveladpiSiferl eMuees),B00TIORPs & oPeadkEls ar Qi iy pdufTher egnbodiment
the ﬁlhn%éinolg%nic%énp@&tigi Eonﬁli’:iséﬁ\% I\@éthCF&zﬁlku@EagdArigéhEvingén average
size( ) gbp B PGP 7Bt kBl betwéens 00, 200kBia; 400 5o, 80-120kDa,
QO-QﬁKD&BClSOlmkmd 1239}40“36,1‘ M(I—ﬁﬂ;kw;lhﬁdj;ZWBHDa @ MA0F2KDa. In a

the T .2 2007/ 000342 PCT/ EP2006/ 006269 5,. Tvpe
furtie? o progBEmeRt e, MEAAED I 4 ST BPSTESTn FYT g S o Mer? © capsular
sacéhafigesShaving ant dveragurbiedi ofeatiove CSORD! hﬁai F6kDA he00KDzeol between 60-
Type el sul.ar char j
10088 & 7b-18Berld BF sl 50 36 B e3RFE PE AAT TBaay; 1agi4skoa or 120-
14omairprgi aemrthéreeh‘ibosmminathé dennfunogerSic doypusitioA damprizes a MenW
enbodi nent, compri ses the Type,la, T I T
caps e actiatie TRRE 4 ausiadn srS 6" atvetiDan ovne Aboipe r between
60-190kP a0 QOQ‘BOBD?]Ar Bgﬂﬂb&[?a enbodic0keDd oc 0O 68k, t140-180kDa, 150-
su ccharides of Group A streptococcus,
170%@%9%Lﬁ'?@5rther conprising at | east one M protein
and optionally multiple types of Mprotein. The
i.rmunogeni C cor?

sitjions of .the invention al so
The (GHAPEETS, CoFREETIGN BBR, MVERNOR Y PTINSE A He (IR EZ%6 hucapsular
sacaharitiei(Hiby gobjLigafed, toaa ccasidrhgrotein. Vifiid enayebé cpejuyatedi ® a carrier

. acgine,or_ an acel.l.ul ar rtussi a) _vaccl pe
protfip Select&f frorins"orilde Srfusert BE Q1o RAG7 R E%r 7T an
protgiarD,afot instareedl T.0fHe Bitasdochandy oiayreegcorgugatedido He same carrier
Such gconbi nati ons, may, al so onpri se _a vacci ne agai nst .
protili % B AL 43R pBP- MEE e o R A prla s GarRHRL Shbonarice
conjagatésicfor iastnge M 1], HeeBlaticopt iHin ab | garrdetts probedral ionthe Hib capsular
Lum nium phosphat | n one embodi nent_t.he 15 )
sacchalil BnbRBTRAY BE Bemedh PBCang PR Nl for iadss ketwegn 1:1 and
1:4, DPaviden Bl dyeeoi@d 128 ¢wiw)e ThenHir eapshier shdoibrideomag ippaoejugated to
is.as descr.i bed, above. .l nic co S tions t he .
the ¢atdopPRRT Lnc ThEr R aiRY 2283kt PETBIGHbARTWRh th Feactive
amirangriogpsissuch @sfADIHj orgtwar rebetivei canb@ghd asitl glowsase acaastyd amino
y_.reasl and/ or and/.or .rubel | 0 /
arou Yot pid AR M BarRRilcodcid hdln & 1B oBBCLRY), 1 may have
betweendndnd 2 carbbmiatsns. Hib saccharide may be conjugated to the carrier protein
or linker using CNBr or CDAP. The carrier protein may be conjugated to the Hib
saccharide via the linker using a method comprising carbodiimide chemistry, for example
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antigens from neasl es, nunps and rubella (MVR) or

nmeasl es, munps, rubella and varicella (MVMRV). In an
weeodiasent , these viral antigens are opti onal PFT/EP2006/006269

present in the sane container as the nmeningococca

and/ or Hi b saccharj de_conjugate . In enbodinent
eDRh chgmisty A S eRaehe SaPaRt FRimce ioyp B GBS THE Yhse of the
Hib &3b&Hria. onjuda® HiEyUE BeMeencResl $iM ahdt5pg or 2 and 3ug of
invention further conprises an antigen from N
saceh#idRgi ti dis serogroup B. The antigen is optionally a
capsul ar polysaccharide from N neningitidis
serogroup B (MenB), or a sized pol ysacchar.i de or , .
In adHitERS SRR P Rle NEUMIASIPIE G COMPSRTOWAT (O TiEtig comprises a Hib

sac&ifidE @8hiegateanrd fNedseio MIrhéMRhgitidi§ Sacthandd carfilgdtés wherein the
optionally an quter nenbrane vesicle tF%e aration

. . ) fro
Hib RoniHgaIe igPresefitdn adweigagehande ose &gy ArPaEPRsIfggpse of the
at 1843t Qb N 3PBniniffQ Hatridkide Ajhtebd Al rratidlely Wehe Hib conjugate is

04/ 14419. In general, the inmnogeni ¢ conpositjon of
presenbin g, leWst fs@ﬁg%ﬁﬁgp ggﬁgptppg thesaggh |d@fdo§g(9f]nga§501! the at least two N.

meMAGENSEA4RakdNE a@eé@%ﬂ@%&e,ﬂhéﬂdséﬁ@&he%i@ﬁdnj@%éle n7ay be at
saccharide, 22 WD 2007/000342

and 61lig or 4 and of e
leash R BoeHWo6 365, OA%arPOchoilb M 0% (3t haindtfoMean of lowest
sac&RINRe Yobé BNthefat Idast twdiaAkerQN BENIAGHIANNS s&ahBridé conjugates.
meni ngi tidis capsul ar saccharide at a dose of between
0. 1-20g; 1-10g; 2-10g, 2.5-5g, around or exactly 5g;

TheOieah AdBé 9 deR¥AfHedYby2 alding ItRe ¥Bs&dTBPEIl MR FurtHdh&accharides and
i Munogeni ¢ osition of the invention conprise

. S Cco . ( S ,
dividjag Y themmbanah riied sresheridesughen sapcharisies aga ek ihe gpccharides
withtrE RN HBMUASGEND cbiMpBSe&s aphrtZrém HibSand cn aRlude P meningitidis

respectively, d respectively or

ly, 5, 9, S,and 5 . 9, 9, "
capsulay gaeFhardgs. r Higedesgey &fyin *lh% 3MOER B MEHAOI&MNHe composition or
vacdilgthap Bednsinis@ra®i 4 heha®f the invention for exanple
contains 10 the Hi b saccharide conjugate at a
sacchari de dose between 0.1 and 9g; 1 and 5g or 2 and
A HIB &dcchhfdEnds OtheeyaigtibosyR - prdsphdle A(FRP) BapsRarb pediysRdtharide of
t he i mMmunpogeni ¢ conposition of.éhg i nvention for
Haegppflysindgiizas hoertthe” 39 digogacahardedenshtigatemat a
sacchari de dose between 0.1 and 9g; 1 and 5g or 2 and
3g.or around or,exactléfz.gg_ and each of the N
At legsh e yringr Saplsriglsrcchandeleoniwfieryde &2 battakens i mgantye further
bactéfAsiesaRtharikfe &ﬁijl)géﬁb A aitiod0, a Blitasshjldige. THe BRI AREBBr Bacterial
and 7%%?“ %&fun or . exact| 58. " Around" or
conjugais Biayietiwts N HPaingleis faRYIZESIFCPRTIP ABYIATe or | ess
of the given figure for the purposes of the
i nvention, 20 In an enbhodi nent,  the i munogeni ,
The ; FRPYGIEN COMPPSH OW%\I;’an‘FoWVﬁﬁQP”cd?ﬂyaicﬁ"ﬁ’ 1S a@gngr jSggcharide
conjdgates lOﬁeT\fea H’}td@n sag% E}@f i rﬁgr;C stj5 ommﬁja‘h ggagqiﬂggggfpr f(t)r;ptococcus
exanpl e | ess n
PedOIROORI G RS DROTHE! TP R FRRREC L VB, o StaPRYococcus

aurd R LSt pylocoBEBCepitieidiSr IneRcCémbddimnbet, bhe imBRUMEehicciatnposition
com%ﬁgecsh%rplsglgr ggcryhgggésegérivlg ?rom one or more of serogroups A, C, W135 and
Y of Neisseria meningitidis. A further embodiment comprises capsular saccharides
derived from Streptococcus pneumoniae. The pneumococcal capsular saccharide
antigens are optionally selected from serotypes 1, 2, 3, 4, 5, 6A, 6B, 7F, 8, 9N, 9V, 10A,
11A, 12F, 14, 15B, 17F, 18C, 19A, 19F, 20, 22F, 23F and 33F (optionally from serotypes
1, 3,4, 5, 6B, 7F, 9V, 14, 18C, 19F and 23F). A further embodiment comprises the Type
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sacchari de dose of the H b saccharide is for exanple

bet ween 20% and 60% 30% and 25 60% 40% and 60% or
wW@e@aneh3er exactly 50% of the nmean sacchari de BOUBEP29D6/006269

at least two, three, four or each of the N

meni ng| tidis saccharide co tes n_an di nment ,
5. TyRe 8 CHARSARBHET SBHpRLTes SR RRPoPHY BEE R UM Sribodiment
conﬁ.‘>n§é’§(ﬂh@ Ty@@ 1, dﬂﬁ)@ af ot Mgpéd i maiaarsaéehMJsuqfa%phylococcus

or exa e | ess than 0 80O 750/ %
epIdGOVIS (oA RS BETOR SE TP 1 R Eagom S . A further
emb%@ﬁ'ﬁé}ﬂrd:diﬁpr%%eth@fwdeela’ltwp%aﬁi Type, it hrwee IIIfcﬂuTypH V capsular

each of t . _meningitidis saccharide co ates
o ol oo S st th B Ao s Eapsuir

sacEfirigBs bf @%%Qtr&ﬁ%oc&@%o@ﬂ&eﬁi?%ﬂh@@%m@ﬂﬁn@e%eaﬁt one M protein

around or exactly 50% of the | owest sacchari de dose of
andgptionally nadtitle t¥ReS of MRralein-f our or each of the N

meni ngi ti des sacchari de conjugates. 35 23 WO
2007/ 000342 PCT/ EP2006/.006269,. 1 n an enbodi nent oB g’
Thej IFFAYROOBRAIC aTRPasiion & itaR IRyGaLion, MayRIRC GPMPHEe & DTEARr DTPW

vactiM®,(for Nh&8nce Bﬁé‘rcdh[anﬁiﬁgrD'Df Tt h@ntNeltﬁ@rnarWhéle diel pertussis (Pw)
sacchari de conJ u at es |

Vac%l@?n%ﬁf‘r?&?&‘l’ 9 e a? ya Il_élona r@}nglef san%gﬁ Rertussis toxoid,

FHAS Opapesetif | aﬁt;s @étuoham/ la@glaﬂrﬁdgvrﬁ‘s ar ancc@)rpsacrt Io@ﬁfblnatlons may also
con 3ate .an

consi sting nﬁ {gg H b g ‘Pl\éli
compgfp agapenﬁ@@at()éhbf By ok Instsice dnaRY YORPIIS BRRAAIIF Resurface
ant@é’(ﬁ FHe;iBIt %&@nﬁﬁf/ éGds%r&d clnt8 alumihiufhi Fhosbhéte?. Inlor& @nbodiment the

. Optiona e charide .
immygegents cRBRASIiaN 6F &g &V%R.{h C?’I"?B”%eéc% r%ﬁglv&éerﬁi'ﬁp‘s%g vaccine
whehetHe. HibiehhE cofipioHERtis ag@dsdibaEapevd.ugat e and MenY

conjugate, optionally at saccharide dose ratios of

1:2:2, 1:2:1, 1:4:2, 1:4:1, 1:8;4, 1:6:3, 1:3:3,

Imnlmﬁgélmc EomipBsitidnsbofbthevihvéntioRptiomaly | comprisd %d&ﬂl@ﬁblaf fafl@ntigens
dose of MenCis greater t han the sacchar :qgo dose

confeEing. pr,qitqgtlera,ﬂga@ t diSgRP RRYE Ct&ynmeeglpg AP NBYHPS and/or rubella

andxb@nweali@ F@rpteli(QmNel ynﬁﬁurﬁu@@ﬁlbabérﬁﬁoéﬂlﬂﬁﬁ of ftﬂél memfon contains

antigeng. [{omlrrgagles 1m@n@s( WQN)"&b%t Mg} |0{, ma%sleshénumps rubella and
variSaCVMRYE  #0aR epibolnént| thegé &ﬁél%ntbba@ atd epmuyl @reséat in the

dose of MenW Hi b con# %gt Q}j l\{gﬁ ate and
samge GBS Rartke BRRINGRCASE! 2pdigy A SRRAHgS coonjugiateg) I an
embddindert; tReselvirsl dntigend:afe lybpHilided. 1: 8; 4, 1. 6 3 1:3: 3,

1:4:4, 1:5:5, 1:6:6 (Ww). QOtlonaIIy t he sacchari de

dose of MenA is greater than the saccharide dose of

In aNB!tWodrlhbntCW Hﬁtﬁh@og’ﬁhfb B@ﬁﬁosﬁt&ﬂj Mqaéenwﬁomwer compnses an
tlon Ose at oS

conj.u El 8 gJ I g sac a{_l de
antlg_erQ fga 2. M niRgiydis arogroilp % lgeg |slo§ %nally a capsular
poly%aéchéndé BN, Jm@wﬁglﬂdté \&erogedip Bn(iMdnB) drhe sizaé Qodysabeharide or

ater an the sacch
Ol AT R Rf et Ot A RV GOCGAEH O b Riplein carrier. Te
antlgérﬂjltﬂ gﬁitlenall?pt Be F@Jtéry nedmisran€ hassicite peﬁrmatldnafrbﬁﬁ Nof meningitidis

serqgro%z %ag d%icrgaeé in !f‘%goiggzl%xobﬁosa%sgl\g/% ézllé%% W%]U4§T4418 and

wo@atiqangl |y the sacchari de dose of MenY is greater t han

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

saccharide.
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25 dose of MenW MenA, MenC, MenWand MenY at
saccharide dose ratios of 1:1:1:1 or 2:1:1:1 or
waz@7m00B42 or 2:2:1:1 or 1:3:1:1 or 1:4:1:1 (w R)T/EE006/006269
further aspect of the invention is a vaccine
conprising the i nmunogeni ¢ conposition of 30 the
i nvention and a pharmaceutically acceptabl e exci pient.
In 4 efibogifMEi RN immUeyenfoTdomgestiich oorm@sm\tennon afontdives each N.

invention is adjusted to or _buffer t, ad
mert"eglw GRRSNISH spotherigeat gdgse afIJPefW%efhﬁa Bug 10&9%3@*%? 5-5ug,
lﬁ?&aéﬁré)béctl)‘)?hg & ardand BE ekdBIYROGRNIS aﬁmlﬁéﬁln th%rlmmunogenlc

vacci nes 'he 1 nvention are i onal M B\X i sed
comripesitioie of pihes Mertion C@F"Qtl%ﬁ?l Me@And\A%njén e a@ﬁah"ﬁnx gpptionally

conf BB WENER AT ORReRlr % 252 O AR ANH3, 5 on

5ugrespeativdly ons,d, 2\&arad Zépgfesmetmeiwenu on contains an
anount of an adjuvant sufficient to enhance the
i mmune response to the i nmunogen. Suitable adjuvants
In ainrmhbmtmneiuutharm?mOMgelnldrtdmnbdlt@n afl theriimientiors #brt example contains

hate or m ni u
tne i sechard SO pEaBaay Bt phts PoUERR Hib o gpaind And Su or 2
andd8fd V&t lak&md 5r r@é@@ c.§kd. U Gelflirthel emBbdiRRhatth® Nitnmunogenic
monophosphoryl 1ip A, nycolic acid derivatives

compaRitipR Hf dh%uwt'% 6@1 §YRIPPIE FoNiRiINS: Hes Hitggaecharide tronisggte at a
sactfiil dBsS HOMRER 0. PRAY B r@&pﬁﬁzﬁgﬁ)r BERY §;§%br"%bﬂ@§v exdfefly 2.5)9

I mrunost | mul at1 ng conplexes as those
anddeagatr phée 1Yy mqmngﬁ@gmolmacmand@lggm.)gq@ @f @ saccharide dose of
bendbh PA 2t ST RO BF Sy BE) B HLERRaRln o PRR LY fuo
not to use any alum niumsalt adjuvant or any adjuvant
Aro%‘wd H agﬁ%(hWatth ocie[ﬁ'g{e‘%]ggﬁghg\f 0%, IVJ—.é Bg%g% rc};ffhe %¥en figure for
the pmreosemmnlmgmnentmmst be determ ned enpirically. Factors
to be considered include the 15 inmunogenicity,
whet her or not the i nmunogen will be conplexed with or
In ayo\embmdirhgntattbendmatlinogenin eefppesition of tberinventiopr otagi pontain a
. rLl el f LA t )
sacilarle Hole o i, Hio shORA coARMLE SHER W RICOBMDL e than cov,
80%a TSPy & 0dtg i, Yo, D % HBen20% ror 18Py dinie cosrresaacharidsndose of at
least %h%%‘%affﬂarc%#t S5 of e Cﬁmﬁec‘ﬁntl%&}s o bRGTde" R0 Lgat}gs. The
I nvent ypically, the mn m concentrat,on o
saccmaede siobe ©oh tseHibssagghanitsuis tfomexample betwaenadlth @nd 60%, 30% and
o/l 7 S ' {
04 B 58 cCor UG I SBRKEET: RORGER! LRENAM ol o eas
two ,Hbreegtone ousdah of $hes Yemgairgifidisisianchanide icanjugatesm xt ur e.
For instance, the m ninum anount of a therapeutic
agent is optionally one which will provide a single
In an resntgdénentc tiel inneynogenic\cempositige of Hsr inzentisnozentdinga saccharide
dosS WP HAPRES cc‘hgﬁ &thﬂgﬁk%ﬂ(fﬁﬁf’o?téx% |eS1e88 tl"?‘émg@‘;’ 8ﬁ% 75%,

necessary I oact’l on reconstitution
70°/¢rﬁk)f’/mﬁ&°/e04ﬂ°/e,rﬂcr°/a,t 2@ ardl 0§(¢ Qfﬁbe povest saccharide Idoae of the at least

two, three, four or each of the N. meningitidis saccharide conjugates. The saccharide
dose of the Hib saccharide is for example between 20% and 60%, 30% and 60%, 40%
and 60% or around or exactly 50% of the lowest saccharide dose of the at least two,

three, four or each of the N. meningitidis saccharide conjugates.
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honbgeneous suspensi on cannot be maintained. In the
case of single-dosed units, the anpbunt is that of a
wa@pevgloeossher apeuti ¢ application. Generally, itPCBHEP2006/006269
expected that each dose wll conprise 1-100g of
protein antigen, optionally 5-5011g of 5-2 F
In aBe RIS 5% 48 InY e g Bk aoE S65 81 PRRCOTdPe oL basiyo: tree,
fourSorl@4ch 3f Theb®. Omeningitidig saéchamade lvanjudeteisn i$ loptionally the same, or
conj ugate. The vaccine preparations of the present
appy dhe RfYebe used to protect or treat a nanmal
(for exanple a human patient) susceptible to
i nfection, by nmeans of 35 administering said vaccine.
Exanipiessyf $gmawinogenic eeropesitionslithe inveriigiane pempesitionssconsisting of or
Con-@?ingnal ly an infant (under 12 nonths), a toddler
. - r - , . .2 , -
Hio g F60aoR ﬁe%%gé%o%%égﬁcﬂﬁgi %rfg?zaﬁgﬁa&ha"@e dose
ratiogf ckeant1 4 1212, 1450 16131540 18 o) 0d (Wivadptionally., the
sacdiagigle doaelof MesA isagreetes thamytheé nacahddde dpsecefliMenGei a t he
Hib IcBhjug&tke S&d ﬁlénC'dt?ohﬁ@B%r AP nRal, cdn[l{gl'a%JQipﬂ.B:haII?fat.saccrgaride dose
. SURQCUL 3NeQuUs ,I g Ol Vlan, : . RSt T ;
a0 2 T (AR FE, 9 BT 3501 2 S5 e | Bptonaly
the sacebprde doreriMandl s upatei ten Miq gacckaridedasebMendr t he
Hib tcosjataterdndoflep® eoningate &ndoMeoM torgugateli aptivsallyr afsaccleatide dose

oo B8 000 RIS B oo a1 Cptonaly
. U l | |

the Facchands fesk ORITES Treateriin e S RYdhdsE il ©

Hib icaniugate crndnidgni eoaidgatei andeMeaWagoniugsite indioprlyeat saccharide dose
ratics0sTpeRIeN 1 :2: T, Mex:2,0f-411Ry:8;4 15813 e: 3301kl 155t ¢16e8i (w/w). Optionally,
e WSTLI s SRS e TR

Hib cARUEAIE ANIMBBA Gamiogps: et ieat coniidars, SpoRally & dschgside dose
ratigsj ¢fel: 3R, 1:22, iediRs1:4ft di8:4.ht6:3dhi3m. st 4:4t 1 &, Ji6: (w/w). Optionally
the Bagehafideadoger STIVRENA i¥ @esdteraham theagictatlde doserofivieatyi on of

Hib EQ@U{;M‘E l(/l@r?\ﬁ’/p&%ﬁ@a\@ Lid 'i\fe%ﬂe&in'l}g%.téac&ho@élg%ﬁ)sacéﬁbride dose
. a Lon to a single jroyte ol a gl ISLration, .2 .. .o 4.,
ratiqg; ‘P#f %r?é"mt1'$6ut1ési]of1'4aa'm?#i4st1r%t1i g "Praig'kgemk d1 0@ 133, 1:4:4,
1:5:8xu6p! (w/w). Dptiahallyribé gaccharias dbee aldMinY it gieatér itan the saccharide

dosé bffteader mal ), whil st bacterial proteins may be
Meri2d fI'OIéhHCS,_tI\gérﬁ/d antyIMert éﬁéﬂl}%ﬁ%ﬂidﬁ dosréfrfgdiisb()f n.g ranas ah)tzj lof 1:2:1:1
sacchari des are present, they nmay e adm ni stere
or 2|2M-38F113133-18h31-4bﬁ?:§"é/9"1)al protei ns may be admi ni stered
IN (or ID). In addition, the vaccines of the
A R Pt TBY RS Sk o B S ZoSiton o
the Be&RIoAldnd HstErbbadichly MaepiabR: Hepiahn. (" The subuni t
and adjuvant 20 approach” (eds Powell MF. & Newman
MJ.) (1995) Plenum Press New York). Encapsul ation

In aid bgigagﬂ;ﬁ?d@mzmerﬁnmhsn@ﬁw bmd?sbtjbrFuf ltiees tiventidlS iPaidiutted to or
buff@f’géat,}@ qdjl{St?%}%r i’gﬁ{ﬁﬁ%ﬁﬁg%b %}d éggallél :?tlf gfulj 75 o around or exactly

pH Badm ni stration conprising two nulti-valent inmunogenic
conpositions for conferring 25 protection in a host
agai nst di sease caused by Bordetella pertussis,

The%ﬁ@hbg&iwmmmﬁwq ch@anebafah_emvurmaﬁ @H’gtdpami;]@i@ lyopthilised in the
I SS¢eri a ni ngl tidl s and optl opa enopni | u
PreseRPE Gn 2GRS PE AORRARHPETH A PRYB ST A5 TS Sb EheIoss

a first container conprising one or
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nore of: 30 tetanus toxoid (TT), diphtheria toxoid

(DT), and whole cell or acellular pertussis conponents
wa@pw7aoserond contai ner conprising: 35 an i mMUPGHEP1006/006269

conposition of the invention as described above (for

[ th I si.ng Me | bive har |
ootenghe e v oer B o G th B Rs318H LBFAR an amoun
of aRGHjUFBROOG6ER26 LnAahey thedmmameeaetpafsettbehe immohogem. i Suitable

vacci ne kit f or. seque

.a or concam t ant . tial ..
adiLNaRS e PUh oM TR [P NS YRR, LRpRate or
alurﬁﬁmmﬁgvdrgp@@), E@Lﬁalmﬁﬁgmr‘éggSAﬁthmoﬁahmn péptide, baysdnin dgrivatives,
agal nst | eas cause L rept ococ S. eunonl ae. . .
mycRBPEBI el i MEPE PPE, AienogRes e oo AR fhuf Berivatives,
nonliéHi¢ BRBR @epol;y‘rfaér sxrfagudrits, QUTEAkéHolarpttbxam@ $ybunf, polyphosphazene
conpr,) ses Tirst contal ner co I .. 0n or .. nor .
and dgRYatlySE ndgmminsiPHiafing FerpalPYESSC M) SUGh S those Gescribed by
Takasshhat a1 0@ 9 0)aatSler B4At8R3087IS  pneunoni ae [where the
capsul ar saccharide is optionally from a pneunococcal

serotype selected fromthe group consisting of 1, 2,
For 3the4.N.S.mdingitidis  dit-,HiBMeRNcoMVinafiéhy, dlédél,ssérﬁFabovbOdi14may be
15B, 17F, 18C, 19A, 19F, 20, 22F, 23F and 33F nd a
advantegnfys Cohtssany BN At affmvalnﬁrﬂ{m%vg% pgant ot alf
conposition of the invention as described above (for
i.nstance those conprising Men or, H bMen saccharide -
s il GRS REPOHETS DR ERs e SRS NoRa e rectve amounts
of tHeammigdgensairtst beddermbad egipiricdilys Padters ac ebabhsidered include the
conj ugates are as eﬁ?]cr.i bed above [
n

. Typically th
ImmERRARTEY o AOEHE A DS MPCERR Wil b EOTRlEXSch it fr ovalently
attaétR torapsaiivant BivedrtieOsroledt of Gthémaaredr, tdite bhadmiageatiens and the
n&gn‘&osml ons 81‘ t he |$vegt|ort1 dﬁSCfl bed above) 20
numper Pf IEFHAYSIRGAQSAgER 19 PYBIRINS'YERs (optional Iy
conj ugat ed), wherein the saccharides are derived from
at | east four serot eg _of aoneum)coccus chosen from .
engi %]e f)%’arrg?ceutlcal

They agiivgr B9t 6319 iPA N pvargng congentgatiogs ‘ing
comBbkitiGV or L@écinébﬁghé.i’rﬁenﬁdn. H@B}claﬂyzpth?] ]rﬁigﬁmdrﬁkonﬂ:@rﬁration of the
0 22F, 23F and 33F. tionally, . the four serotypes .
subgigiae, feshgmay PRgposany BRIyl BHaTIsy Uin. Vil 7 Fraximum
conceRitratio &S ted” endxmodird drdodrm thhite witliorgaaisiin tin asolutibor orekampgeneously
w588 S NE R R B0 4B e g phundHGs rrspaut
agemtrig lopdiethlly roriehehiclo WD pidviders single thesipanticalipteffeethet ddsage. For
or, 14 serot

.1 12, 13 ypes. For .exanmple fhe N
bioag e GEistNGRS1 e GBI SRRCHINETON i AaLionp! fizcepgary for bioactviy
uport aesuhsiitutidac ahar thée snaxitatiiny edndentraticreriot yipaise lpoidt, ab, which a

6B, 7F, 9V, 14, 18C, 9F and. 23F, d optipnally, 3 .
nompgenedLs b, Satiot BEraFiieR Inihe satphaRplelicse anis. the
amountie nhat@i aasindle drapgeditic applivationd Seerallyein s Sected that each dose
will éoggq{o { hgﬂ?w@fﬂ?%@%@ta%éﬁr egh%(fllg%g‘godﬁg Oarlé_gguugg Iil'ouf' g{atrrrmlﬁé doses
of bacterial saccharides are 10-20ng, 5-10ng, 2.5-5ug or 1-2.5ug of saccharide in the

conjugate.

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

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

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

an infant (under 12 months), a toddler (12-24, 12-16 or 12-14 months), a child (2-10, 3-8
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val ent (such as serotypes 1, 2, 3, 4, 5, 6B, 7F, 8,

ON, 9V, 10A, 11A, 12F, 14, 15B, 17F, 18C, 19A, 19F
wQ@o078@B42 23F and 33F), are al so contenpl at ed PYT/EP06/006269

i nvention. The pneunococcal saccharides are

i ndependently conju carrier
or %ﬁotyg?rﬁ‘) ?rbrg@ﬁéﬁjﬁmg?iﬂ?%ﬁ 7‘4a4yet°én8'§q?o¥?ﬁra) or 37 adut. These
adnfihiSRAtIoRE infayt IRYIOHE injédtieh &iathe n@tfarﬁuﬂs}(:uléfr hitrapetdridat fintradermal or
proteins as nenti oned

27 /
SubREaReaSi9BIaT0 § 7 ”G&P?%?%Efﬂ"'? Sltk (i RelRimenep. ewpiratory,

genitbPAk PEcts ORPAHSRI adrnimist@tie® B edRMNes fé0the@reitmb®t, oftdheumonia
kit optionall rises a first contai ner conpris
%/rre ﬂ

or Qe TRCa BTRINTET PGSO BRBORS PHRCeBOLPRHTRBcY ar be more

effeEtWéW Prdvidhled, angs \att@h@atmgl Infettiomcl ksl leariepeistdgedi SAlthough the
onents and a secgrgl cont.ai ner. co

vacgee BUME G B0 b POBMSISTAP B SoriBg BiRea oraPenehs, Aareof may

alsoSBE EBadntlfisfefiMogetHRp a0 GIRe eHide tWﬁ@@ﬁBﬂldﬁ@rér\M”th?rﬁe% Gfditelnstance if
capsul ar saccharide i s optiona from Eneurm

sac 'swaee PégpRidR @YaFFiBRliare GHELRP RURYISKr ﬂaee?ra??y%”he same

time3 or 4-2 Swedkd, afft?, thé FadnSinisB&liorP¥f al 6¥sterlal Aprote#tvacdide for optimal
15B, 17F, 18C, 19A, 19F, 2 22F, 23F an 353|:r] d15 and .

coo wpﬂpp &f g@nlfrgpwg__er re@B%ﬁqsgyl resa(lept t?rﬁﬁﬂb@&'ﬁ addition to a single

route WTRRIMifiPaioA] 2tdifferety itdsO6F aitﬁmﬂn@ﬁ@tﬁdrbﬁhdy deovsed( f Pér example,
i nst ance those conpri ; IBg(ll\/ten or

| n .sacchari
viral, B GRGA LB Do PHEAHES . DAIRAAEER) B Do erGhgroteins may be

adrﬁ.rmyterad M(lh@arauwumﬁslsn\f OhtrarRishng Ift schafae’age présent, they may
onposition or ne of the invention

be %waﬁeg%d'\ﬂt o8 'Ql éBd Fciargl RPEIRR Yo b MEese Phéer 1D). In
additiB¥ SRk ivaBeined Bf theNs¥eHlieR ndy<bé8dMinisiEat NI fof Priding doses and IN
cap sul ar saccharides fromat |east one, two, three or
forbcﬂOISteFSB?e%f serogroups A, C, Wand Y conjugated to a
carrier protein with a phar rraceutl cally acceptabl e
exci pient, 25 A further ect e inventio
Vacie RPARIor R gRnSPR SSHERAT HaSins,beratY Thecuiunt afd aduvant

appfoadiededy PowdieM.B, & OIKIe\ﬁmal‘TDM&J j\l(wwl PEnuhtli Freg1New  York).

Encegﬂ.lﬂﬁqu!vlﬂélrhmsﬂ hl{sléstj mrt{w%cy &E&@pngg%atenq 4,235,877.

|nnunoprotect|ve dose of the inmunogenic conposition

A fl(}rlihe\Fag £ Jf vgﬁtlotnh?s 'am</§ élﬁé)rklt o%r' g o|n¥taH§'d?gs@quent|al
sESt' g

singl e i ndependent "aspect I nvent
admiirgsteationt mj'dpmﬂing rtwgnmylth\galwthmramnqwglc m)mposmons for confemng

protégwniﬂgae?bﬁ gg%;ﬂ%‘?%lstéagg 05y bg'ébgdééllé ﬁﬁﬁ‘?ﬁ%é Clostridium tetani,

Itrdis capsular sacc ‘
Conpebpdigavms dipbthecae darfd cNﬂlashea gnenipgitdiasarst jopfordlly Haemophilus

influd iz R0 FOH BxAn Ig th ShtinatyPBirhgkak | Vi %talﬁer w@ one or
B rkigles it

&rein a sin m-ni stration t1onal
more @énager s, al duI ts or children) results in a bl ood
test taken one nonth after adm nistration 35 giving
over 50% 60% 70% 80% 90% or 95% responders in an
tetaBBAlozsid4dy Theasuri ng 28
diphtheria toxoid (DT), and

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

an immunogenic composition of the invention as described above (for instance those
comprising Men or HibMen saccharide conjugate combinations).
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WO 2007/ 000342 PCT/ EP2006/ 006269 | evels of response

agai nst MenA, MenC, MenWand/or MenY. Optionally the
WEBATA84Yy s as described in Exanple 9 with PEEPRINIE006269

assessed as described in Exanple 9. A further

i ndependent aspect of the invention is an i nmunogenic
A fotimsosspecbrof cthepiniventiap is awagcine Neh Clonveangosmtanbror sequential
adniastiatioan coveptiaag Vbh/bchultsvalaﬂabrhrﬁumﬁgeald cbinposgjtiens for conferring
protég@ﬁng & )18§%&'3 etag% cQuscédn r?ﬁ’l%@o&:‘ﬁg 'bg%bﬁ?bn@léec{nd Neisseria
menggfidig K, op J%’%efa %ﬁl’?@e’ﬁzﬁ% b readiis the it optionally
complnassaflrs&doraalneesqmwwrg; in an SBA assay on bl ood

extracted a nonth after inoculation (optionally using
oneldiendré cbfLaes 868 Chied prdtéln exaaaps@ar sab@héilluélfr@ﬁ Streptococcus

nmunogeni ¢ conpositio onal | as the furt
pnegmpa@tecﬂlwawectﬁﬁrcae%?ﬁ %"’lchg“ded'éé’rPF g’E?g'éf FRm & FH‘GUJZOOCO‘Jca' serotype

selé‘ctérdtft’@ﬁ tl?é@n%@? c@fnsnbhfg of enti ans,i 6A, ®B, 7TFTBNSNEIV,C10A, 11A, 12F,
tion o i NV use in 15 the

14, ﬂ?%aﬂfeﬁ?co?g%r@%ﬁ?l nt8|§'9 ggé@e caused by bacteri a,

for exanple N. neningitidis and optionally
Haermophi l us i nfl uenzae infection. A further aspect of
and3ecoRd SATARRT PAMRIEINGE t he | nmunogeni ¢ conposition or

an WRRGhGYRNRY cdthpositin bhthel MVEMIOINOAs dBsdribed najbve agdrlinstanée those
a nedicanent for the treatnent orwgr eventl on of 20

comprigig Mdan erAijeMen spcehacioe crALUgP caTRIfFtians
Exaffiplsér the Hits cé)dgAetan@nié Iy nidaaigian d)dlﬁsacblﬁ\érldéedbhﬁ@ates are as

infection. The terns "conpri sing' conprise" and
descr&ﬁqﬁqogg.s herein are intended by t he |nventors to
be optionally substitutable with the terms "consisting
consi st of and "consi sts of’ 5 respect

|
Typiealis s ySlralecadces. FREPTOBRE, Rl I B BRERe Kit O the present

inveRRBH (6raih1 P Sof thé ﬁﬁmthéérﬂc térhpogiine ndf thp atiehiidratibsuiibed above)

are incorporated b erence herein
will CRGeHRG SREGHG i (ApSse GapTPvl yhfém&@@'b%%awg?fﬁgj‘ Ieafificagrides are

derJ&?fr@Pﬁaémé@ﬁ f&ﬂ' ééﬁbt%@s oﬁ@ie”dn&d:o%ﬂs ¢Hoiseg frofrat@agrdup consisting

of 1o, 2ichi3. OA, 560 HE. B 2N Sect oA S olth o A8 ReeriBodoF. 20

22F ma#etaaalssFTheosmy etheafduri ééru@bésatmoxwe 6Byt 14, dOMeEind 23F.

mt the inventi 007/ 0

09@@@*}@2@6@9?0%9@968 %ﬁﬁvé)%dz @%Bﬁﬁ?’@pﬂs't'O’bF%’ﬁé‘Pﬁlpfeo‘n‘?°8ﬁ‘ derived
fronpgéﬁb%%h§ lhla'GBdg}lf: 0B mt@ﬁ %)na' gggcopabmy rbcbr@dgm 70ferotypes are

Ilus In uenzae | a Ide to TT
inclygg ety RPN ARG PhiFashalh 21r Jo05y & cdeteraiypes. For
%H& fZHe 8dmpdIMicRCin o @AtbodimaniihdludéB830 or401 capsular saccharides
ot A e 5 BB P S0P S bR ety o e
optla_rhtﬂlyQ:Unwgétehp\/\mra&demmdlﬂﬂgnﬁ& tné thvatiopi 4t |easit d3 saccharide antigens
(optlona}{y conjuga?ed) are included, although further saccharide antigens, for example 23
valent (such as serotypes 1, 2, 3, 4, 5, 6B, 7F, 8, 9N, 9V, 10A, 11A, 12F, 14, 15B, 17F,

18C, 19A, 19F, 20, 22F, 23F and 33F), are also contemplated by the invention.

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

carrier proteins as mentioned above.
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(ADH) was added and incubation continued for a further
90 m nutes. The activated PRP 10 was coupled to

WO en7Hes42 et anus toxoid via carbodii m de condePGHEP2906/006269
usi ng 1-ethyl-3-(3- dinethyl-am nopropyl)carbodiim de

(EDAC),. EDAC was ded to the activat. PRP_t
Ovtignaldie Vazeing Kk oo aeab RyPhts HNEL S Bsleh 57 Biiole. the
kit opEisnaldljcosipeises @fist Bordaider gamprisirgd ohebamose ofoxoi d was

added to reach 2ng TT/ng activated PRP. The resulting

solution was left for three days with mld stirring.
tetafid ®xoildi(TTy,ati on through a 0.45m 15 nenbrane, the

._conj ugat. S rifed on a sephacryl S500HR
d'”&%ﬁé@&%ﬁﬁ%en) col um equilibrated in 0.2M Nad .
wholeedl or BEeliud pegtaksis compengmteduced usi ng native

pol ysacchari des (of over 150kDa as neasured by MALLS)

or were slightly mcrofluidised. MenA-TT conj ugates
andaRsezopd aowtaider cafiprisiigng ei t her native pol ysacchari de

or slightly mcrofluidised pol ysacchari de of over

60kDa as neasured by the MALLS net hod of exanple 2.

onedz mdra aonjliat¥s 6fTa canier pates ansvarcappuladsacelarnids frgn Streptbcoccus
neasured b

ol ysaccharides of around 100-200k
prefReliES (§hEe RS faped) caeaarit s SRESYEI T g iosttsab perotvee
seledfdfeor theogmgp oasistingofl 15, l3|eﬂ, 5,®dﬁ6(BhBaﬁﬁaﬁa9NI,89V,m, 11A, 12F,
y rjdes [ through a 0.2m
14, ?gdsrtﬁﬁ:cqg@ j@%ﬂ\?ﬁf?@r#z%ﬁg?’%:s{]és? were perforned as
descri bed in W96/29094 and WO 00/56360. Briefly, the
po@gaccthari de at .a concentration of 10-20ng/m in 2M
andthfrd GeNtaINgr GOMPNSING: i yed with CDAPsol ution (100ng/ m
an imreeitgenier egrapaitionnofathet inmérition| &9 \WE$cribBa/ dd)e t (forainstance those
final CDAP/'ﬁﬁI{eésaC haai de .r atti o of.0.75/1 or 1.5/1.
compyisigg Mensor HlipieR sacqhards conjudate £pTlpaliois) 30 sodi um
hydroxi de to pH10.0. After three nminutes tetanus
A ERPAEP 8 S5obS 55 cten B PURALREIMARER0R rposton o
vacdike Af e ihvéritibnf oompridimd_theTstep o€ adking thec sedchatida$ dfathe invention,
one to two hpurs.. After the coupli. te | yvci ne
for 3Rce LY (F Aisrindli s Ca=UBy Far ey e TRt Bpsiirsy 146 Inree or
all sl of3Ssetdigoypd wasCadusindd Yt @opjdfated Thea néactierr @roteis with a
conjugate was clarified

h | ef t {.or" 30 m'tn@t es.. .ThF
PhaffeaGeyicaly AP 8RR 5ARPEM t er and was then | oaded onto a
Sephacryl S400HR colum using an el ution buffer of
OnmM Nadl ... 10mM 5mM Tri H7. 5. dini [ . .
A REBPERGAL 2o MR B el oF Kiapiphiatlyiin i Against discase
cauddieby eavtetianfor examplgalNe mehagitials ared/ eptiayally Haemophilus influenzae
rroB SRR 5Bt bl Soe . bt lecit® o of e

immunhegeriatoraposiion\ervaceine oMeih & the inveatiat apticrallg asing gedirgle dose.
of the invention MenC -TT conjugates were produced
usi ng nati ve polysaccharides (of over 150kDa as 5

An ingesandedt dspebibfl 1B inventien & 3 Medfidd of immunidingia dhiuswd. host with an

. MenA-TT conjugates were pr d ' eith Ll ve

e BGRNE RMRRER, Sarfie o Pafiop el . "FlenPBids® capsuiar
sacqi@rige acotjagatee selbcted drond GheDgroup consisting of serogroup A, C, W and Y
(optionally MenA, C, W and Y) wherein a single dose administration (optionally to
teenagers, aldults or children) results in a blood test taken one month after administration

giving over 50%, 60%, 70%, 80%, 90% or 95% responders in an SBA assay measuring
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as nmeasured by the MALLS net hod of exanple 2. Sizing

was by mcrofluidisation using a honogeni zer
WERWTO0MBEX C-50 apparatus. The pol ysacchari deBCTHEP2906/006269

then filtered through a 0.2mfilter. 10 In order to

onj ugat e MenA I ol.ys
ovef R e SRR, lesB MR Horio e g sem sssey
is asl B&sceibe@ IneBtantpl@ diwith re§pdrider psdessed addesalibedindEdmeple 9.
spacer (ADH) is carried out by a coupling chem stry
by which the polysaccharide is activated under

A fuethet inaeperdenpaspect onthie iyventiory & mtrnagpgegEntomposition comprising

werb VERE N340 RSB ey e 0 immone

respoyiad gitért £6in§ie dose sug that svénEIYa 8096 70@4; @S, 90% of 8F¥ncd human

e |so rea li a d t he
subigeR eichsin (eTReIR o g eI SF GreSBR e Sependsys n an SBA
assdy3orpblgbd RBadtee atrashtiMattbr motuletiin (ppiiorefigiusing tHe Origtialdescribed
solytion of CDAP in acetonitrile/water (50/50 (v/v))
'”e’fadnfg gin a CDAP/ MenA 20 ratio of 0.75 (ww). After
1.5 minutes, the pH was raised to pH 10 O Thr ee

nut es Iater added . tqQ obta
such g hgpngegIc SHBPRHIGY SPFieUG s bR eGe HolUBL gherageritis
desé&ibéd hargint he reacti on proceeded for 2 hours
mai ntaining this pH (with tenperature kept at 25 C).
The PSAAH sol ution was concentrated to a quarter of
A futthér aspiett ¢flthey mk/ermnam dntirhmondgeafid tdrepasition2d tivé inbierddn for use in

olunes of 0.2M using a Filtraop | a_menbr ane e
the YBRFERE b preyprian OLREEre ARt N R Bl BoRE . meningitas
and foptidreig tHaeRrophliust ipflidmezae infgdtigat | on (car bodi i mi de

condensation) reaction, the purified TT solution and
t he PSAAH sol ution were diluted to reach a

A fuetheicasplecadf the imdenfiéh OUgd offthe iMBAAbYeic corhpdsitiymdr aatine or kit
3-di met hyl - am nopr opyl .
of thesERoP S TR TRIE L' D e RER S oG HeBentgy prevention of
dlses&m: baUSedeby bacteralésr &xanigec . andnimgilidis and coptibnéllyOHagmophilus
f n% SAAH The pH was adjusted to 5.0. The
in “Bﬂﬁqef'f‘ §i9%¢t anus toxoid was added with a peristaltic
punp (in 60 m nutes) to reach 2 ng TT/rTg PSAAH. The
The 5% CREBFS NG bt STTPIReT ARG CoETRISTE e i e GiteddRel iy the inventors
to bd beticadliytsubstitutaslerveth thal temedl“doysistingaoltli “‘comsistalf” drM “consists of”,
Tris- Hcl ‘FH 7.%#1/ 10 of the final volune) and left 30
resprPiVElel) QY% BBBFRen overni ght at +2C to +8C. The

conj ugate was clarified using a 10mfilter and was

rified using a.Sephacr P armaci
A rBltEanckS O R R C AR P PR PRE AT T aggorated
by réfpténce Bgrei). 075 M NaCl and t he conjugate (approx.
660nL) was | oaded on the colum 40 (+2C to +8C). The
el ution pool was sel ected as a function of optical
The daveitiby iatill@tedrin tHeobtampanyingt exangalesvhEire al&ampbartnﬁow are

corPRSHETRF BrdBenLE B W ik ose of s
in theZﬁCext:é’(ﬁnNrsare)bﬁdan&lse-@é‘critredﬂﬁ(ﬁetallTﬂibe reesmbleardre illustrative , but

ate d a pol ysaccharide: protein ratio of
do rigP i Fyghipn

29



10

15

20

25

30

35

40

45 In order to conjugate MenC capsul ar pol ysacchari de
to tetanus toxoid via a spacer, the follow ng nethod
wQe70ed2 The coval ent bi ndi ng of the pol ysacRGHEP2086/006269
and the spacer (ADH) is carried out by a coupling
ﬁ{‘fﬁm stry by which the polysaccharide is activated
ExamRles controlled conditions by a cyanyl ating agent,
1- cyano- 4-di et hyl am no- pyri di nium tetrafl uoroborate
. The sa%er reacts W th tqe cyanyl ated PS
RIS L Grerenaratian Qf pojVSACCNaNOe CANUAAICS b form a stabl e
i sourea |ink between the spacer and the

Thﬁ%@%%t %hgmgﬁsﬁ f@ﬁ:ﬁ%@ﬂé&%ﬂ@&&%&&ﬁfpﬁ;m&éw@ﬁ% tA TT was
car t fas uﬁ ind’Chethis E by C eialq nfé(@i%Ptarneefﬁw funity 1983,
o s e oo femais
at pHi0i5 fayf6 Mibute.wirbg pHAMae rlowersd P rrH&E5 anteadipic\agid dihydrazide
(AD{-l?W%Cth@d Rid JRcubatiéh castnugatibroa fﬁﬂ@@bhﬁ%te@@ﬁhe adtlettd PRP
0 | gve C, : .. .
was B 5o BOB g il Ui o -
dimethyiramigppropy)campdipidefEPAG). St iR afdedix ineaddtyated PRP to
readh Jinanchtib hué 0.6reqEDAC/MY actvettddPRBr The pbluwas @djustedntods.0 and
purifidd #Rafds 1okBRI Was-Addea! tdtle@dh %’1‘{1 FINRRE Hctivted! HRP.aThe resulting

ot 4] & Pk A e gy o 045um

ikl Sl Y
J S B PPoh a_ne .
memprene atheusanjpgate wasoresfed Mya gepbasnt §ﬁ9&'ﬂ6 (hgrmacia, Sweden)

columr éduilibdlated th 2MaNaClo t he conj ugati on reaction, the
purified TT solution and the PSCAH sol ution (2g

) were diluted in 0.2M NaCl taq reach .
Moot L koPRBRER Weie Prodiieitivehig e RBVERGE s, pf oyes, 150kDa s
meapureditheMALE S orewere slialysmiceilidisedaMenfdddcaniigates werempduced
usingdithel Aativiepobiseetharide lof 8lighty migrofldidised pafyeadthalibe opbiver 60kDa

as Lﬁ%a §§tt§% I\g@_d_gs d%etrﬁﬁa‘gf Edindie ™/ MnehW Ahd MQ?’-M Ridnjugates

. t risralti 0
wersiECRNEER g SireR BolyTaRgharidesi §f AroUpds ULGLRE A measured by
MALRSOAEE erhmplec?)u Sizinggwae by mienflvidisatiast usind @ hemeggnizepBoulsiflex

C-50/Bpgdratiis] Théd plysiedhirid dsegaib ddniMierddothidighia 0. 2urifitad.
coupling time of 120 m n. The sol ution was then

Actgion e oGEING 5T Batoraed =sgeser hed soWEooiZ3ged aRg /o bhseseo.
Brieﬂ*&h@?@lb&ao@harid&éﬁ atléobrrbg_ﬁilr?t% ofh g-zomy'/mgiatzw_l Wagl pH 5.5-6.0 was

. clarl usi.n r an S r.jle S, .
mixesk i EPAPso gt ROER e PhareReerd: abstei el b a fna

CDARboIgEacensrideoratib ob 0atszd of n.5M0 Aftbt T6insintiek, thé PH waddaised with

0.075 M. NacC t he ¢onj ugate rox. .460mL
SodipHBEO TR ErRs - (er Pah siSs, GRRE Ko dNaY Phged Sy reach a
protéiafpoBebesHatide fatioof fLBIC forverW, DpI1ifoaMeneNs.bi1yforkMeR&@r 1.5/1 for
Mepg:nldrgeCol lection st ?rted when. absor bance i ncreased to
05, |

regation continyiediton e QAVP NOWiSe Kd 25 reached 0. 20.

The conjugate was filter sterilised at +20C, then

stored at +2C to +8C. The resultant conjugate had a
Aftep tileyeaiptingastepeglyginewes rdded fooa nal Tatio af glyqing/R$ . (w/w) of 7.5/1 and
the pMaway &djdsted depRIO0. Mdel @IXtOE wasl left ibra30 wengés. T cghjugate was
clarifé¥- bsind & PBLACKIBE Soefilfer EHdPNES e BabEd-Gnkl § Sephacryl S400HR
colu?n)ﬁctljslfr‘?’é %H e?tﬁlo%@uffe? %?H%rlnﬁ/PNtaEE @%rmlo?%mM Tris pH7.5. Clinical lots
were filtered on an Opticap 4 sterilizing membrane. The resultant conjugates had an
average polysaccharide:protein ratio of 1:1-1:5 (w/w).
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were eluted. On one hand, the laser |ight scattering
detector neasured the light intensities scattered at
wagooasneides by the nacronol ecul ar sol uti on and PCI/EP206/006269
other hand, an interferonetric refractoneter placed
on-line allowed the determ nation of the quantity of
sanple eluted. Fromthese intensities, the size and
ExafipRPea 9brdpaeatiodf Metidoaned MenC eslysacchatids tamugses dfdhe invention

determ ned. The nean nol ecul ar wei ght in weight (Mny

MerG -Tiefdongdats wére modocet usirey nativehialysatchagides t(bfeover 150kDa as
medsRAs BSMAULS) ¢ werd slighttyhaicrofiuiziigeec Mewa-Tioéerjugates were produced
usingeditibi native pdiysaderthridy dr lsightlyumiciafiuidisied wolysetchatitie bhever 60kDa
as rAgERUreShy #He MALLEEmetHoday exappler®| Sizing avas\wyirgibtofluididation using a
hondgerizér W¥hMsiflex ®50\apparat4tS Thg plysbechaddes agee thehdittetear through
ao. m@mghér -Wh- 32 WD 2007/ 000342 PCT/ EP2006/ 006269 ML1

JN| M: -~ m J N no c) Root mean square radi us -va-

In o t conju tehﬁeqﬁ o re lérﬁﬁ%ly Saézgt?%gp /_gtg% o>§0éd8¥|€ nd tﬁ cer the

foIIo peth od U§ed spacer
éﬁ f:%rlrlpﬂ o pl nc{enlé activated

d idi

Rl ’fszz% W o és i

grougsr 91 H%Py"é l??“’ﬁﬂ 6' ?ﬁ@ac?ﬁPB
col ums (TSKGGOOO and 5000PW<I) used in corrbl natl on.

th a h | t
ﬁ‘oaiﬂf T Slfot ot .nd@é;é% BE é?fi Sl 3%“:51 A

rati fLﬂn ! e rﬂ utes later,
h% &Utlon was

gecxxga‘f t r§6° é°&‘uP19§%%f§§ G BB b o o
EMpHFYe ?% 8nrr) The nol ecul ar wei ght

TheRBAAH splaticr Wassormedtrateddu arquagendf italititial aopimesankthen diafiltered
withc3 wallraee df 02M ReCDediye arfiitrbo @ roedangesnbparieywithra alut-bff tof 10kDa,
and dheleterdéte Wasriltehesl. Astra 4. 72 software.

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

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

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

In order to conjugate MenC capsular polysaccharide to tetanus toxoid via a spacer, the
following method was used. The covalent binding of the polysaccharide and the spacer
(ADH) is carried out by a coupling chemistry by which the polysaccharide is activated
under controlled conditions by a cyanylating agent, 1-cyano-4-dimethylamino-pyridinium
tetrafluoroborate (CDAP). The spacer reacts with the cyanylated PS through its hydrazino
groups, to form a stable isourea link between the spacer and the polysaccharide.
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25 Exanple 3 - clinical trial conparing immunisation
with Meningitec or a |larger sized MenGC TT conjugate
W@ooptssse 11, open, controlled study was caPCT/ERR006/006269
to conpareGSK Bi ol ogi cal s neni ngococcal serogroup C
th GSK B| ol. ool cal
|t %

ate vaccin
d 100mg/mi
:\ofu%%%”iﬁgﬁ‘io%é%“é;gé@ﬂ“iﬁ>é % EE\ i ;ﬂ@ s oo
- NaCl was
r,

/ a
;véc\i/g&tﬁgév@% @;fln |q sg %[ﬁ? e rann(u sll was added
to op{aln en e sql or&ﬁs egfe 0 8.75 and the

reaction;ARfeeded (5 r};ﬂ”ﬁ% etﬁg&e N g/sacchar i des of about
The2PSBRA soriibh falsadnténtrdted N4l mitioei of (50Tl aRdethen didfiltered with
30 Voiaes beg 2nf NéCMﬁSI 8 Rilson ©adyaphambeshet wittc artutofh ol O0kDa, and
the fsé@]\tg@t\,eas fade}apat to tvvo par allel arns as follws:

| resent st e ts in t'g i
z’::gmgygzw e s B L el
Th 3 V\D 2 07/ OO 3 %006/ OO 269

eéglF (%

%’E‘Z II.F°(5 t°f’re 2 mg
2 piyst atigp@ gfv%mn e AC/mg

.5) was

PS gulti + er s irr, pH regulation
t f

5;?5 O\%f] gé’ il??ld’ﬁ uggzé))andt |gt11‘ gr:j\é:ﬁ{-l %en )gverr:llgohr: gt

The | ﬁ tt s l%ndedI nf anr X1-(r)'\;{| hgf( r é n%ls T a Sephacryl
S40:leﬁll% ig&qgmmpsg%ﬁpaﬁ GSIGQE%H rlpfpa%‘rgl 3 Eg’ ﬁratgc} in mM Tris-HCI
Bt M@?ﬁe@%cmn‘f%ﬁ%@ G

ﬁTé ropics m?{ﬁa?ﬁfq sérb% es s genapeL e 1

g o

(Groups L and I\/p wer e kept bI inded in the booster

Exafipidy —afetdrhirdien 6K ablecliaf Welght UgiAg AfaLLBe candi dat e
vaccine. Arm 2- (G oup 0) consi st ed of age- rratched

subj ects not reV| OF@Jy vaccin ted

DetReirs, HSED COHP eé*etpo@ Sizefxdl Yion ﬁafuv"aj frsm which thegsamples
wereeglatede dOnoone manpett!neaiasec hghaecamgdetnmm@eaeute@ethe light

mteﬁ@ﬂ.@%c&ﬁéf&ﬂ@tnm GAgEsIS} e MActImblBtERT Is@mtuonemd 6fitlde other

hanBi‘,Jl @pgﬁfe(g}égélﬂn%[h% }egmg:?&g'é{@rcdléé(ed B’ﬁﬁ@%"éﬂ&%&éo"{he determination of

the myaptyrohpampla,g lufeh 2 rer thesa) infensit iese e 5178 ’and shape of the
maciomdlearesin dol8)iomcen Bel BRermpenedr ement of  anti bodi es

agai nst neni ngococcal serogroup C (assay cut-off : 0.3

Th®HeZhW moleldfidiwsight in weight (M) is defined as the sum of the weights of
all the species multiplied by their respective molecular weight and divided by the
sum of weights of all the species.

a) Weight-average molecular weight: -Mw-

ZWM _m

ZW m

b) Number-average molecular weight: -Mn-
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pol ysaccharide PRP (assay cut-off: 0.15 pg/m) and

tetanus toxoid (assay cut-off: 0.1 U mM) in blood
W@ 200ploes4Dbt ai ned prior to vaccination and PCT/EP2006/006269

approxi mately one nonth after vaccination in all

subjects. 25 Statistical nethods: Denographics:

Determ nation of nean age in nonths (w th nedian,

rangeSand mt anglard deviation [SD]), and racial and

positton of the ATP and Total vaccinated 30

cohort 2. Vi mmuiflogenicity: Two anal yses of

i mmunogenicity were performed based on the ATP cohort

f QoA Lej by (f.0 ; [ : :

S Red TRt S6aE s RRWARHE ST istthe SRRE rARU pAed by

anal ysis of persistence). These included: 35

Eval uaé} on op mmrune menory for MenC and booster

FEgehEeW ﬁrgmnd Tetanus (before and one nonth

after adm ni tion of 1/5 dose of the plain

pol ysaccharide vaccine): Determ nation of geonetric

mean titGhs §nheCRIHENGS Al satterligVEenfad SHES)- i9Vthe distance

95% confi ﬂﬁe&gce intervals (95% Cl) 40 Determ nation of

th e&a?e% ge of subjects with antibod
titer/cdcaligfipacepte 'éﬁé\ﬁ@eﬁéteﬁr‘g@é@éﬁy efithsrmacrgmalecule).

exact 95% Cl (seropositivity/seroprotection rates)

)it palpdisparsil inaefihed s thé it apRgemsration af ter

vacci nation using reverse cumulative curves

Comput ation of standardi zed asynptotic 95% C for the

difference in 45 seropositivity/seroprotection rate
Mertrejoseedal toolyspedhaeideg menp an&lysed DyKMALLS MyatvadiNg amtd two HPLC
coluh{Hs Bl SHLERIPW LAY Pusdd) in %tﬁﬁéﬂoﬂab’s%gofoﬂche_tﬁtﬂ’ysaccharide

eonetric n of 1 ndiv|dual tjo.of - titer
werd)gpded, i ARt G i, Wi, oLt g amingl TilelWater. The
polyBechariges ate drieeied upiag ggimhtseatigring Heteplos { Waaéd?avet PSR equipped
withGVIGrW &gbe Id3et ae48Bnhi)eandgindibfesortietrit refMctometeh@Wyatt Otilab DSP
equ@g?& With aqfﬂibcl:ell\laEQraJ%HWi\tépﬁ(aaéﬂﬂ).ant i -tetanus and

ween each prined group oups K, L, Mand N) and
the unprinmed group (G oup 0) for SBA-MenC and

ThedlthbreBdar U tg%}?%@b‘érﬁﬂé@ aRd WRRAES08P34IP samples were
5

concen ooster

calcﬁ%(e&%?t?lg/ eé@& k‘x'ang; ol ?phftﬁoilniaﬁﬁ%rweggf 4k tRE Astra 4.72

ron_after
softwagei nat i on

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

A phase Il , open, controlled study was carried out to compareGSK Biologicals
meningococcal serogroup C conjugate vaccine (MenC) with GSK Biological's
Haemophilus influenzae b-meningococcal serogroup C conjugate vaccine (Hib-MenC) or
Meningitec ®. Each dose of Meningitec ® contains 10ug of meningococcal serogroup C
oligosaccharide conjugated to 15pg 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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Anti body Group N GMI/ C 95% CL LL 95% CL UL SBA-MenC K
-MenC-TT 71 3508.9 2580.1 4772.2 L -H bMenC 79 2530.1

wQa3®1/03gn94. 7 M H bMenC 81 5385.4 4425. 0 655BMCREPN06/006269
-Meni ngitec 85 1552.6 1044.4 2307.9 O - Control 91

6 Ant -Psq K - MenC- 1T ?o 2q 2; 4
Study Mant gd th 0 and
S SR e b ’8““5;39%?‘%%32&'”%@” umo”
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M Grgep bok® (AP iHgsNMepft (A0 HEbSLOWé\ﬁ’eé’TTeP“JPQa ?%‘Pf%”x penta
pertip10MNGIONI T ¢ UBfRBEX'S ASAfAted with Meningitec. +
t niGrapp M: Hile Gaio)dvlentp (‘rgh por-afe.rIdi copigate ard [nfangix™ penta
sulfHStMene3-Thr Intearik™t pent@nC conlblugat e vaccine) N
nurfreup b Meningdee™ andtinfaauxl| hexpdMeeingitecs™ Hi lgiaarix™ hexa)
titres of antibodi es agai nst MenC and hi gher SBA
Thettwo Hifs-MeaCel Bieataingegronns (Froupsly andM)vere eptaligded i the gooster
studytasdo the gxast ovaviatien ethp ¢gadidatey@esines (groups K, L
ArmarGropp ©5 consiplad ofl age-matehied svbiectsgiot ecevisius d@ﬁ@ﬁﬁ@ﬁlm@ a
meninggcagral eenpgtsiprievactils (@aive) Baovhor hadrepeived Fauting pedjatric
vacBys Meading torthe SermapSermoarrit GOMipIEaN oGIHEWNTRHIMg N
GW LL UL K Pre 70 49.470 34.939 70.044 Post 66
Criterig fardevalwationto 156.882 L Pre 76 36.528 25.849 51.621
Immpgegericityo Detepniration sBbacteyiogtas aniiody titers ggaipstgnerngprgccal C
(SBA:Margy) byrpkactarirides tesh Guit-offoa dibdion 961:8) and KL Aemeasurement of
antibodigs7agaimst FEnirgwcedal serogrops O@ssdcw-ifz973 paimipthe Hip
polypaechariga PBEAassaysut-0fi38 45 gg/npband Branustogid (apgay qutiefb 0.1
IU/ngipin|biocd sanfpies otpinge @righ lowgscipaianans appreximaielyrenenponth after
vacgingiiogimall ahjectsed significantly from pre to post
booster vaccination indicating the presence of
anti body maturation and functionality. GWR in the
Statistingpmetheds:med wi t h Hi b5- MenC5-TT) was hi gher than in
Demagsaphigss Detaminativaetimgan RgsEnmagine évithynedianTeasoe agd standard
devipliers SRk mod ragial Bnd pendeeampasition gétheAtP prd dptal yaccinated
coherthri ni stration of the booster
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 inmune memory for MenC and booster response for Hib and Tetanus
(before and one month after administration of 1/5 dose of the plain polysaccharide
vaccine):
e Determination of geometric mean titers and concentrations (GMTs and GMCs)
with 95% confidence intervals (95% CI)
¢ Determination of the percentage of subjects with antibody titer/concentration
above the proposed cutoffs with exact 95% CI (seropositivity/seroprotection rates)
¢ Investigation of antibody titers/concentration after vaccination using reverse
cumulative curves
e Computation of standardized asymptotic 95% 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)
e Determination of the geometric mean of individual ratio of SBA-MenC titer over
anti-PSC concentration, with 95% CI
e Determination of the 95% CI for the post-vaccination GMT/C ratio between the
groups K, L, M and the control group N for anti-PRP and anti-tetanus and between
each primed group (Groups K, L, M and N) and the unprimed group (Group O) for
SBA-MenC and anti-PSC using an ANOVA model
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Val ue% SBAMenC K 79 88.6 N 91 80.2 NNK -8.4 '- 1:8 L
W@200980B4N 91 80.2 N-L -3.1 M85 87.1 N 91 80.PCINER2006/006269

-6.8 35 WD 2007/ 000342 PCT/ EP2006/ 006269 SBAMenC K

79 65.8 N 91 51.6 NNK -14.2 z 1:128 L 84 56.0 N 91

51.6 NNL -4.3 M85 64.7 N91 51.6 NNM-13.1 Anti-PSC
Resplis g 100.0 N 91 100.0 NK 0.0 20. 3g/mM L 84 100.0 N

1
Tab ]SQE ) | :
Artbhody_prl oot Z*'Is%&gfl,,;, S5% CL UL
SBAGleaCy % N 9]§§0 N M L 3
Anti - PR Ta8 |2bm Ll Ry
55.8 N B N 01808 N | R
Anti-te N-K - ©z0. 1l ‘
8610 100G N 96T NG M
Anti:RSG "4 th Mer (g_gvrT . | 34. 95’
I nfanri sprlr qgMth H%K
0- MenCl G oup z'ggt.mj ect 5,4’ 21
pr| msd nri xTMzo:%1 a, G 35@3
ouul e+ '.* ant—xHv—
Gro bj J’)? \>£ %-‘ g&t& Erlmed with
Hib '{; dewu -MEnC5 TT +
InfaQpix. @ nrgfou h en %%1%%%3 d&l%
con J g nu cohort
Eﬂb'er 'éh ya}"a 8r"ﬁe "I'gtratl on of 1/ 5 dose of the
H?h%g%r%ﬁ%%t%ag%h% | ﬁ'ﬁﬁ(&( Hahit h@?SEA t?ﬂegmrigétﬁe\?ogi} '\ﬁ)rlming
wi p Yy S K, Lan
comparedw e Meningitec o gosac ar‘%ﬂ% gte vaccine.

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

Group Timing N GMR LL UL

K Pre 70 49.470 34.939 70.044
Post 66 126.138 101.419 156.882

L Pre 76 36.528 25.849 51.621
Post 70 90.200 70.153 115.975

M Pre 77 51.298 36.478 72.139
Post 74 164.950 139.304 195.318

N Pre 84 22.571 16.521 30.837
Post 76 90.168 67.757 119.991

@) 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

35




10

15

20

25

primed with a candi date vacci ne regi men exhibiting

titers > 1:8 and > 1:128, respectively. In 15 the
w@e@apoqsei med with the MeningitecTM regi nen, tPEF/BPXOS006269

atrend for a | ower percentage of subjects with

titers 21:128 (91.89% 3 _conpat-ison, %7 604
SBA BFi Ed sullj®cts B sBA Menc| it er $ BN' d '1432
8. 128k Examf4 e IINclini Itr56on MenAG ™7

-TT ¢ MJI Ll CC! ] n.n:l M’I \I\l 'l‘ al TD\I\ tllrly _131
g‘g‘gd’%% nEVi Ope _,;;r ando ngz d{@1:1:1 é?l), gg jétre 88
Lol s, I LG 9T oRg Lokl SRS EN
AntizBRL 11K weeky 1 agdel?-25 i tan E;TM H% @; i bR NEnAC ?'720
22ugimk; 2| I/ 2. 5:§encef h feterred Q}o as °2:%5/ 2 57 .5 387
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hencefMrth et r dd/43d ad Nni A {ee 528904l Nz mples -45.9
':8“1'\?@5_’? tKken dt8k he t]gg(tao off Nhe fipdt v g i’ne pe (Pre)'gg
ne nont|{f8af t 81e t'\1[1ird y cin :;;e g5t - doge
T Mf a_n_':_|_ (VIR Lr\l ne rI/o i9 h\l - '33

Glaxo m thKlLi ne B \105 bect we ,
Gropp RysyRiects imed Wethi"em%abfﬁf ahrii ™ B3, CYOHRLY Sypisissprimed
withHIB1 BMeh CH O-TThe Infarrixay peﬁiabGﬁJuﬂa MEOsuibfgtts rimé&abiitly alis-MenCs-

TT e 1RBi0s PR cae i Primies yh MR aR M ERBIG TR hexa

N: ndmber S0subfeety wmwﬁtabl@ reqilgnus toxoid TT Neisseria
meningitidis A capsular 2.59g 59 59 polysaccharide

(PSA) conjugated to TT Neisseria neningitidis C
Hugn‘eam tares?ag!émssmeﬁg wepe Iawslaoedway pmam(;%ﬁ)the mgetgaﬁ@@r MenC

to 15 * The e e di 0
(aropps Bedkcang B Ggmeaied i i e Mpnd Sfadab e corlio8R
Mer@rigfite@™i ng 2. 59 of each of PRP-TT, MenA-TT and

MenC-TT. The Hi b- MenAC vacci ne fornul ati ons were m xed
ext enporaneously with Tritanirix-HepB. 20 GSK
ImrBuné ﬁ&inWyS(ATPwﬂﬁoneﬁ»rﬁha{udmgehmﬁypt anus-whol e cel |

o e T A8 ACHET 5508 oR85\25 i
SBN-M@GCm@érllmamfouUbrnfrﬁd grddipsafith gB. 'phOtD%rairﬂ 9[7(5400@% ofietibjects
pnn‘@ﬁs\/ﬁﬁh}qhg%d?c%te vaccnnetrggi?nneunsexthobxtlng Iters é >‘} %’é‘ réslp%ctively. In
the group primed with the Meningitec™ regimen, there was a trend for a lower percentage
of subjects with titers 21:128 (91.8%). In comparison, 17.6% of unprimed subjects had
SBA MenC titers = 1:8 and 21:128.

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

Study design: Open, randomized (1:1:1:1:1), single centre study with five groups. The
five groups received the
following vaccination regimen respectively, at 6, 10 and 14 weeks of age.

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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CRI\/I197 protel n and aI um niumas salts. 10 Results -
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Table 5a Antl - PRP (4q/rr1) Goup 2.5/2.5/2.5 2.5/5/5

R SRR 0o T RO f R . Ui

OV T CC UL GOV 1 L OV

Hib gvicapsylar UL pelyggcehanidey #5F| 351900 96| %5&90 99 o @39 8
conjli§fted Adteddnus taAHd (0D 96.5 10p 100 96.5 100 G MC 0. 80

5 62 47,7 36 15|83, 24. 46 3B
Ne'éjzsg"% Thedfloitds o' péa 32‘% hial2 1§gTabI el Bb SBA - Me %ﬁé

har| MTM Noni nnu TI\
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ul \.I Lin |} LLAABRAASE R RN RAY L LA

Neisseg8 Y Lmesiogtds %@5()/@@;3%@6%@:@% 50/6:|_5u93|v0/T LL @qu
poly&dbeharidd- (R4Cddnjubatdd tITTGMC/ [T LL UL GMCrr LL UL %:1:8

99 94,7 100 100 96.5 100 100 96.5 100 2.9 0.6 8.4 100

* 6 : 9 9 0] 9 .
w10 Yl U001 AR tidfic o

vacdmecgnt@ining 2. fidofeazh of BRY-HV, MénA-ilband MEMOVERI ngi t eCTM

% 95%CL % 95%CL % 95%CL % 95%CL % 95%CL
The Hib-MenAC vaccine formulations were mixed extemporaneously with Tritanirix-HepB.
GSK Biologicals’ combined diphtheria-tetanus-whole cell Bordetella pertussis — hepatitis B
(DTPw-HB) vaccine (Tritanrix-HepB) contains not less than 30 International Units (IU) of

diphtheria toxoid, not less than 60 IU of tetanus toxoid, not less than 4lU of killed

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

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

Vaccination schedule/site: One group received Tritanrix.-HepB vaccine intramuscularly in
the left thigh and Hiberix. intramuscularly in the right thigh at 6, 10 and 14 weeks of age.
Another group received Tritanrix.-HepB/Hiberix. vaccine intramuscularly in the left thigh
and Meningitec. vaccine intramuscularly in the right thigh at 6, 10 and 14 weeks of age.
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Group Hib-MenC: Hib-MenC (5/5) + Infanrix™ penta

Group Menjugate: Menjugate™** + Infanrix™ hexa (control).

*Hib-MenCY 2.5/5/5, Hib-MenCY 5/10/10 and Hib-MenC were administered in a double-
blind manner while the Hib-MenCY 5/5/5 group and the Menjugate group were open. The
2.5/5/5, 5/10/10 and 5/5/5 formulations of Hib-MenCY contain MenC native
polysaccharides and MenY polysaccharides which are microfluidized.

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

CRM197 per dose and is produced by Chiron.
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evaluated in an exploratory manner for each antibody, except for SBA-MenY and anti-
PSY, in terms of (1) the difference between the Menjugate™ group (minus) the Hib-
MenCY and Hib-MenC groups for the percentage of subjects above the specified cut-offs
or with a vaccine response with their standardized asymptotic 95% ClI, (2) the GMC or
GMT ratios of the Menjugate™ group over the Hib-MenCY and Hib-MenC groups with
their 95% CI. The same comparisons were done to evaluate the difference between each
pair of Hib-MenCY formulations for anti-PRP, SBA-MenC, anti-PSC, SBA-MenY, anti-PSY
and anti-TT antibodies.

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

Events were fully described.

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

Table 7a_ Anti — PRP (ua/ml)

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

9.01 7.25 1.
Hib MenCY 2.5/5/5 67 100.0 94.6 100.0 985 920 100.0 21
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PSA, anti-PSC, anti-PSWand anti-PSY, assay cut-offs
> 0.3pg/mM and 2:2pg/m), and 25 tetanus toxoid
W@ 2007/0003¢2 anus, assay cut-off 0.1 U m ). ResuPE€HEP2006/006269
Anti body response in terns of the percentage of
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manmer. 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

87.7 99.9 Form 3T 45 100.0 92.1 100.0 Menin itecT
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left E@fdﬂ atT V|6|4 18(&ttﬁiy7rﬂ014th916 ascordingnto 3andmiged asB8dnrie@8AB candidate
vac hﬂﬁe@ Bl 6n % sheMsidsBeviau o er ?nl after

% ac E n res over cutoff polnts of

reco_[msgtu with | PRYe IIne 5 Table 9:

s
Seropositivity rates and GMIs for SBA anti bodi es one
Immunbgénieifyt erMyasieenanti onf @tergfeohtehtrhtiGnd L of 28antibollles % against

me#?ag caI %me’: Qr'itl[g%ﬁ%oﬂﬁ)o%gﬁ)ts%g b%o@l%@n’%}% @tﬁalﬁe& Hor to the study
vaccip?e]éioge ( onth 09 an approxnmate?y one mont a ersﬁ'le stu y%accme dose
(Month 1) in all subjects. Determination of bactericidal antibody titers against N.
meningitidis serogroups A, C, W-135 and Y (SBA-MenA, SBA-MenC, SBA-MenW and
SBA-MenY) by a bactericidal test (assay cut-offs: a dilution of 1:8 and 1:128) and ELISA
measurement of antibodies against N. meningitidis serogroups A, C, W-135 and Y (anti-
PSA, anti-PSC, anti-PSW and anti-PSY, assay cut-offs 20.3ug/ml and 22pg/ml), and
tetanus toxoid (anti-tetanus, assay cut-off 0.1 1U/mt).

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 39 821 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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Table\CSetaposhinity rated yxhGMTafordes A ahiitmaiisesneanenthmaftehvaccination

after vaCC|nat|on5Group N2039229/ avC /m nl
- é Yt OT T AT FS QT ITT AT 9358 5 9381 7 038. 1
52| TR 9 2. 36" MenA Fpfn?T| 45 100 92| 1 100 64.14 48.8
78| 1 3.11 ForrrBT %8 95.8 85Uk 9b%5 3[7. 5 24UL 5pGHIT
SBAL. BPorniVeNi nllT ! 1@2.@181@0 3[1)1(&) 25@2.9611(56).761457133
m .

Me"éo ﬁ%“#éz'rs 100 g ?%o ?%8 92901 1%78812{3%2 o'rérrB
10pFom3” 100 38 o| 8697| 8590] 3992697 RfBRS) | SXGN 459’5
98| MeBigiteddy. D493| 91.83| 35.98| 67.7. D43.9 | 28.5 | 60.3 | 42.8

SBA- | Form 1T 47 | 97.9 | 887 |99.9 |78.7 | 64.3 | 89.3 |281.3

MenC | Form2T 45 [ 100 [92.1 | 100 |84.4 | 705 | 93.5 | 428.6

Form3T 47 | 957 | 855 |99.5 | 851 |71.7 | 93.8 | 478.4
Meningitec™ | 50 | 94.0 | 83.5 | 98.7 | 62.0 | 47.2 | 75.3 | 200.1

SBA- | Form 1T 47 [ 100 | 925 | 100 | 100 |92.5 | 100 | 2529.1

Men | Form2T 45 100 [92.1 | 100 | 100 |92.1 | 100 |2501.6

w Form3T 48 | 100 |92.6 | 100 |97.9 |88.9 |99.9 | 2300.2

Meningitec™ |48 |27.1 |15.3 |41.8 |63 [1.3 [172 |94

SBA- | Form 1T 47 | 100 | 925 | 100 | 100 | 925 | 100 | 1987.4

MenY | Form2T 45 | 100 |92.1 | 100 | 100 |92.1 | 100 |2464.8

Form3T 48 | 100 | 926 | 100 |97.9 | 88.9 |99.9 | 2033.7
Meningitec™ | 49 |49.0 | 34.4 |63.7 | 28.6 | 16.6 | 43.3 | 25.0

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

45



10

15

20

Anti- Form 1T 47 100 92.5 100 80.9 66.7 90.9 4.56 Men

Forn2T 45 100 92.1 100 93.3 81.7 98.6 6.83 W FornBT
wWa300980B8482. 8 98.7 72.9 58.2 84.7 2.88 Menin i PEDER208£006269

0.0 0.07.10.00.07.10.15 Anti- Form 1T 47 100

92.5 100 97.9 88.7 99.9 8.90 MenY Forn2T 45 100 92.1

100 100 92.1 100 12.78 FornBT 47 97.9 88.7 99.9 87.2

Tab7e41c3§é'5o shivRy ratdemd G MCEE MR DpdlydacbhakidéGintib&8difs Bnédmonth
three fornulations of the ACW-TT

ari de conjugate vacci ne produced good i nmune
responses agai nst MenA, MenC, MenWand MenY with
bet ween 93% and 100% of su ai ects achjeving titres

gr aigeéug han 0] Rg/ Ml . H E*Peii eadi nFedwere activeyed
19 usi ngnt I‘ﬁ/e b/ 5/ 31,;5 ang 2/ D{JEO/ _%5/2 fO’[’j’tl! ath&%

hao A A T' 3 4
L TS AV =1 y ébab;llal i JII#UQILU VAaCLCLT TIT 111

Ant'cowﬁﬁfﬂ‘éEn Wi 1 $8g BRETIPETahBbd F52.9¢ HRP&r | 468 of
MenAnmEooeZni ci t y46f | néd i /92Anj1eﬁ)zaa4.weﬂ4’8.|80 y8accBani de

f\?“';JFH RASES 1ﬁ‘ %C-géfse ]@59 DBé\./21 Qf;)gg §4.b‘g 55.6CEH 6ed
L Mg A" T 502 | Y6 Fa3P2] b1 g2l 205V 35 OV108C) 918

al
2 |1* I AVAV | \JAII’JI A>3 - Lur\ull = u

Antiaf { B0 AE sechAd AP@ct P2/ | A0 of 400 82.per 160 m 9.5
Merf@{ FoT ELI Sp4and181BA| 82i1ng163.97 S00rend2.9t 1 a0M. | PRE3

inj g { ?f‘ m *g 18661 V89 51| R0 O 978 8¢ | ¥Q9NPRg. ag
f b Th f 1
\/\2I i 0 [é%l 39§-OC ZEQJHS ;é?(iés EiiYJ! gg Sﬁ/&T %55
AntiEN‘(1F6@115Tb|S 4% WIDR00926003A® PETAEPE®E6! 906269.56PSY
Mer{l\_'O ifgﬁnéﬁo 031/ h@i 10(@/81(929 CYGh €593.3M swlf tga.elF 5@/83oN
1 O es S r e
w 1) Eﬂdﬂﬁ;\ tren ést 3\%%‘ dsaﬁ'ilgg 1g£r3ﬁ7i ﬂig'goggﬁ'?c ?‘;’/ef o?'%
copMepingtac™ny 88ar B usPBy sV Fed| B8y [@0gur &114] Adus
Antit hPFGgEZﬂI‘GSUI 1 3703pmn392.i5n a0o0 E_gﬁéa [ 88.7 bogaot SQDa
MerdY2l g8fn@ai nst 450hhp@at 851! ¢&r edod ' Ped At e Mep
(E 0 e : C ep N 14)
L |56 150% |80 Piktcsed MY
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prepared from mcrofluidised MenY.
All three formulations of the ACWY-TT polysaccharide conjugate vaccine produced good
immune responses against MenA, MenC, MenW and MenY with between 93% and 100%
of subjects achieving titres grater than 0.3ug/ml. Higher GMC readings were achieved
using the 5/5/5/5 and 2/5/10/2.5/2.5 formulations of the ACWY-TT polysaccharide
conjugate vaccine in comparison with Meningitec™.

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

Mice (female DBA/2 of 6-8 wk) received two injections, 2 weeks apart, of PSY-TT by the
subcutaneous route. Blood samples were taken 14 days after the second injection in
order to perform anti-PSY ELISA and SBA using S1975 menY strain. Per injection, mice
received 1 ug of PSY-TT( lyo non-ads formulation).

The conjugates described in table 11 were used .

Table 11
| conjugates ENYTT012 ENYTT014 ENYTTO15 bis |
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10 Simlar results were obtained when the antisera
wer e assessed by SBA assay (Figure 1B). Again the
Whe@neeo3&\VI val ues were achi eved usi ng conj ugaP@BEP2006/006269
prepared from mcrofluidised MenY. Exanple 8 -
Cinical trial assessing.the offect af a linker in

PSWenA in a MgnACW NIb conj ygaves (acsycies) A |si Yies 20cysles)
mm,q,ffugisfaflgr; ent forrrul ati ons of MenACWY vaccilne was

N stereg magers [of 1519 years (I 5 Jr QRups
TT/§§r MO s adic ig iﬁ 1iodig ranie-my-s-e-d—t--r-i-a' g“ep

formul ations tested were: 20 F1 - MenACWY conj ugat ed
dufistetanus toxoid with the MenA conjugate containing

Thet é‘?sé{ﬁ'ﬁ S(?—E;gi 1a WO/WIS“:/ Sé{égwg\ﬁardlgbﬂﬁ%g( erﬁn‘g\ghége%cﬁ‘tg 1t09 conjugates

prepared siping sized RS Egores)A sBgws ot s Cwsﬁs&@wbte'aﬁ? Jga? P E4ISA for
antiserat ebsads against dconjudated e pidpared ofipmgatative oMenhi (NYTT012),

micFRuitided SMESEI- 40 Dyeled (ENZFTTO147 andVErmrkdidisyd Meaved 20 cycles

% R A DR Al I B B o

micrgfjuidised €f"ﬁ(ocul ation, a blood sanple was taken from
the patients. The bl ood sanpl es were used to asess the

Simig" Fe%l]ltﬁ%r@ﬁbt%ﬁ%dl\@lﬁdh th%%ti&?&we@éssd‘@é&ﬁ?%mdassay (Figure
1B)SBﬁé BiNthe” RBRSNERIE vaﬂ:%s'W%"ef adid Eaﬁg Vc%ﬁﬁigﬁ%sd&% ared from

response was ned as 1)~ for
lnmgﬂp ﬁ@ﬂi@? e subjects - a post-vaccination antlbody
titre > 1/32 at 1 nonth or 2) for initially
Exaﬁr&ilepa oglinicaktrialiagseesifg thesaftecbofty lirtkiet IneMerfiA inda MehdCie
g@gﬁMgﬁghgatlon antibody titre. Results 40 47 WO
2 PCT/ EP2006/ 006269 As shown in Table 13,
the use of a spacer in the MenA conjugate led to an

A singledegs etidifferent foemplaiprsmafMenG\W Yt vageing wasggministered to
teenpgeceoft gt ydars ashporodes of 2D sebjéctoim H6% 1: t:196nd@biSedvtriah The

formditions s Reraras added. This was reflected in an
i ncr ease |n SBA GMI' from 4335 to 10000 and an

i ncrease | mb5 to 20-40. Sur sin , the use
F1 o MeRRARN caidgaipd 8 Blanus o8 Wil INecHEis SRYaATE RENEInNG an AH
spac@&pﬁﬁ&&;&gal nst MenC as seen by an increase in the

F2 -PﬁfeﬁAGW*Q Borligdtes RPRERILS teHdfl With tHRONEHS Eorjiigdté €oriBifing an AH
spa rease could also be seen in the SBA-GMVTI

2 al AaNY conjuga (%ecf' ?o téilanul tc?xr(])(ljd va\}%wa{hesf\slenl\;{\écgr\ﬁlggaqg Elzor?tg%l r?g an AH

spacer — 5/5/2.5/2.5pg

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

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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when a spacer was introduced. 10 Table 12 Formul ation
% SBA MenA SBA- MenA GMVIT Anti - PSA GMC responders
wWOo-2@/iho3ELl SA F 1 5AH/ 5/5/5 90.9 9805 20. 38 H2CT/EP2006/006269
2.5AH/ 5/2.5/2.5 75 8517 29.5 F3 5AH 5/2.5/2.5 95.5
10290 47.83 F4 5/5/5/5 66.7 4335 5.46 MencevaxTM
As SEwWh is0able 23, @ usBmf mspacerdn the MepA KeridgaeledieraD ioyeased

immiiRk iredpoRséDEains e ahe percpntdgetdf Irégpontert rbgdHrom®H6% to 90-

950/6 p@&g%@ﬂ;p’%éeé {Fé a?gjéé“‘ﬁ#é %a?ﬁ%l‘e? 43?17 gn ghé‘%?é’as%ggis%g %IZIT from

3355 OEreB3Y  SHCOm AP AT SL SHPTOTaATRER T & A

spagB/AlsdaMGNTinaraasePEHINEMEreseepehaeaiast ManG=ag sen iy an increase

in tr%d/rédrﬁdg"e &Fespbh@e. fifd drlingrebddlintthe SBA2GH T8 Bn4dr&ase could also
én %the%@@ﬂﬁéﬁ@t%ﬂ&@ﬁ?% 4457 én@%galﬁé‘t MéPAT4621-5418)

h 4621 dncevaxT

whep & $RACEE YV'aw! ”3}0%%6 MenY SBA- I\/EnY GMT Anti - PSY GVC
responders /m ELISA F 1 5AH/ 5/5/5 91.3 7122 16.3 F2

TabR. BAH/ 5/2.5/2.5 87.5 5755 12.52 F3 5AH/5/2.5/2.5 80
5928 8.88 F4 5/5/5/5 91.3 6742 13.88 MencevaxTM 91. 7

ot s 57 i SEATI TosEoER BT g g
Linker in MenlSSRRRIENC conj lugates i n__a Menaegipl ELISA

F 1 saj/aigat e vaced®e 5 A singl el dg0% of differedr20.38

F2 SQLmulatd ons| 95 MenACWY vacc| ggyamas adm ni stiesgg to

3 5@%%?2% rs or é ii ZST?,! Eu 1 If Ups of 25 Supj gets 1

F4 5/5/5/5 e | 4335 5.46

Mencevax™ 85.7 8022 27.39

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

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

F2 2. 5AH/5/2.5/2.5 81.8 3524 12.78

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

F4 5/5/5/5 73.9 2391 8.84

Mencevax™ 90.0 5447 38.71

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

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

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

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

F4 5/5/5/5 95.5 4621 10.7

Mencevax™ 86.4 2714 13.57

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

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

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

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

F4 5/5/5/5 91.3 6742 13.88

Mencevax™ 91.7 4854 21.02
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tetanus toxoid with the MenA and MenC conjugates 10
w@onwradaskng an AH spacer - 2.5/2.5/2.5/2.5g F2PET/EP2006/006269

MenACWY conjugated to tetanus toxoid with the MenA and

MenC conjugates containing an AH spacer -

5/5/2.5/2.59g F3 - MenACW conjugated to tetanus toxoid
Exaipldg LrBinfanfiapastebbingtrestiadgoft £Enket privianA and MenCAddnjugates in

aMERRéWY éoni /!F%tes(/a_s%m%s F4 - MenACWY conjugated to
the MenA conjugate containing an

AH spacer- 5/5/5/5g Control grou MencevaxTM ACWY On
A sidale doge af diferenhipembiationsof I\éertﬁcaefg VasAipe wagagdminjrigred to
teerfdgers &fhes-Tayéanins5 grodPs Ohes blijecds srearpiies 1 ieardamsised trial. The
forﬁgﬁgq@e@%@ent age of SBA- MenA, SBA-MenC, SBA-

5 and SBA- MenY responders one nonth after the

vacci ne dose. A vaccine onse was defined as 1)
F1+ MenARIY gpniygaied %@Wﬁ@%fﬁmt%we%and MenC conjugates
confziitihg s@aei spaceon 2. 58nbRE2lgugitre > 1/32 at 1 nonth or
F2 -ZMefwﬂbV\W tbh %Qéétb!d ﬁﬁt%ﬂa?\% 'téﬁoY@wﬁNbieﬂ?éM andi?'telgb%hd jugates

re-vaccination anti bo
con{qq?%an QH% $)he |n’[r’l duction of an AH spa e)r/ nt?
F3 1 Men®EHEY eeniyaaisd 1 IRTUB IOMiA Wil e:MEMA And RENCoriugates
containingnan Atkspaese- af&/disd MenC as shown in Table 14.
F4 THienACW ¥l eomigdte@ te@tdnsug foxoronigamhe MenASEjiddle fdontaining an
AH 4c?é tglfgs; and an increase in anti-PSC GMC from 7. 65
13 od J, %@{Vﬁ responses agai nst MenA, MenW

CO’EWHQWHHY M%‘?C@Vﬁ’él ed. Table 13 35 Fornul ati on %

SBA MenA SBA- MenA GMT Anti- PSA GMC responders [tqg/m
On Bhy SAafterlidodufdtion, 5Aldod samplbwaStaRdd frorth@ Patidrils.

5AH 5AH 2.5/ 2.5 72 6299 16.07 F3 5AH/ 5AH 5/5 87 9264
ThedlodPsarhle Sl biisedTo ddesh the percidtade of BBAckienX T8BABIchC, SBA-
MerBR835 33d SBA-Neitdspbhders YUnSBfonife afterIBAvadone d&¥E. A vaccine
respgitisk WRSQefhvEd 49 1)¥or 2Ty 66/d34gatREBLER23064 PO&AGRCination
antib6&PRAIE A B2t a/midntilor S¥oF inltillp A&foRoStNY Subfdcts 5 aBfbddfytire of >
4 fol?th8 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 ug/mil ELISA

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

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

F3 5AH/5AH/5/5 87 9264 27.26

F4 5AH/5/5/5 77.3 9632 20.39
Mencevax™ 78.3 8284 12.93
Formulation % SBA MenC SBA-MenC GMT Anti-PSC GMC
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F2 5AH 5AH 2.5/ 2.5 88 2833 13.32 F3 5AH/ 5AH 5/5 95.8
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20 4. The i mmunogeni c conposition of claim2
conprising MenC capsul ar saccharide conjugated

wao boooigis4n | i nker to a carrier protein, and MePKYI/EP2006/006269

capsul ar saccharide directly conjugated to a carrier
protein. 25 5. The i nmunogeni ¢ conposition of claim?2

CLAIMSpri si ng MenA and MenC capsul ar sacchari des

conjugated through a linker to a carrier protein(s),

gnd M?r]%n‘g]?\ggerl\\@ rbode@RlBHl &fmﬁ%% af ([)é%@? 2db#Bnt . men/ng/tld/s

conj ugat e
conp%qswaaﬁascrha@ﬂ% mere@nm% 8r ig{are a%%ﬂga%"g "first group

sac ctamsistieg oBBleoAnMegét MenYranduden\ whiclkisfare gogjugated through a
carrjirfker R 4 Qﬁaﬂiera{ﬂ@té\fﬂgp ande BXe astdnmided) differé@PsadoRbrides is/are

sacchALy g ol 595 c'ox%ﬁga%&%asg{m oo@MgﬁAf MRhC. MenY and Menw

pr ot ion 0
pr ecWHich /3 ArREihngiaat ?@"‘errPé?ltPWQ? tidis capsul ar
saccharide is conjugated to a carrier protein

%pdw%&hha erﬁé caﬁipss.t.&d Jfrdmnt h‘eccﬁﬁ&lémgcﬁﬂﬁéa%f IDNgifferent N.

The TRATRLES FRouan e Paris. qinelei] dB PR IbAId sectEd from o
V\herfé;fﬁhg@a@hCQQS'St'ﬂ@mf AenA @nd Menfs yyhish s%%feh%mlw@t% through a
conj litgat ed 4 catriee atain(spraricconerat more difteret! sadobdrides is/are

fr onéérér@ er‘BHP aCQél%hé'ﬁ:'BGp Qhndi ;tmé;??f N@RW%en\f AERBAW which
PCT/ 9% 6‘?95'&56@%’59@3(’ 80?5%{185’8%‘% g conposn tion of

any preceding claimwherein each N neningitidis
Baps'ﬂhe’ifmrﬁml@éarcl dbenposition i dlih @ctontpritihg MénA Eassular saccharide

Sé fnlg&r? 9% c%rr]rYerFHrSt%%d l3HE I\ﬁérﬁ‘i BaYer &aBcharide
each man itrds ar sacchari
sepa‘i"%ﬂchﬁmaBQﬁ %%E&%aaf{'s i"é’bar ate carrier protein.
11. The i mmunogeni ¢ conposition of any preceding claim
pher pidlingagibginic dRiPoBEibh iofl tRing 2R pAEIng METR EasiRilar saccharide
conj 4 % é?:aﬁ ﬁ r'tch éé?rré btell atahg I\ﬁ’énch sui]aQ saccharlde
ey 5 09 &

5:1 or nog TeR
of a‘HS?CBYQ%%ﬂ %da%f:"f'ﬁ”ﬁh%ﬁo@'ﬁ‘] at Ieast one tvvo or

three N. nmeningitidis capsular saccharide conjugate(s)
5.5 OrieerirhindegRRicldmifRAitioh @f dlafrd 2l ddPhipridirdt MERA ah8 MehC capsular

h I
The AATOLIRS Ul CRINRIA R ket 18 b er BRIEA®) PR eny and
VenwWlem¥ sarselas sacardes dieecy P@@PQ%‘ed QoRcagier BEPtRIB(S)
carrier protein. 20 14. The i nmunogeni ¢ conposition of

& al TRelitnrRlinokBnie@hfiolitiBh of 8RR 2QUfprisiNG MEnA capsular saccharide
conjugated through a linker to a carrier protein, and MenC, MenY and Men W
capsular saccharides directly conjugated to a carrier protein(s).

7. 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.

8. 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.
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three N. neningitidis saccharide conjugate(s) is
directly conjugated by CDAP chem stry. 15. The

WO p00/00GeNi ¢ conposition of any one of clai ns BQF/LE2006/006269

wherein the ratio of 25 Men Wand/or Y saccharide to
carrier protein is between 1:0.5 and 1:2 (ww). 16.

Jhe Themimoymoegeniconpopdsitian cbf amnyprecasing claia ydereio jeach N.
wher gleRinghigis'cabs@arcsacchdrie is askjlgatedie TD carri er

protein I's between 1:0.5 and 1:2 (ww). 30 17. The

i mmunogeni ¢ conposition of any one of claing 1-16, .

Hher Bheh ENTUNORERICORRMPOTUR B 2T cseheding AiE) Whgrein each N
capsmkaingidisddapsildesadicharide tsosgpacaiely conjugated tozr separate carrier
prot gbfeiyi a a |inker. 18. The inmmunogeni c conposition

of claim 17 wherein the linker is bifunctional. 35

19. The imunogeni c conposition of claim17 or 18 . '
Wher Bhe) imMmRUNODARIEr CPHAROTNRD of 8l i RFRCediRh FI3jMo Whereingeach N.
The menmgitigerbapsdangazshéaridencanjugateahan 4 BacchatiBe whmsieeratio of 1:5-
the biynjeri_pagyiwo 40 reactive carboxylic acid

groups. 52 WO 2007/000342 PCT/ EP2006/ 006269 21. The

I nmunogeni ¢ conposition of claim17 or 18 wherein the
12.nkEhe imryunpgestscedmrosiion v agy elaseding siaimeamierainpt deast one, two
r eacsrn eeeCAlr hexigitidisacipdulgr esgrhatidé benjugdtbes) isdidectly conjugated
22. ' Hgﬁ?} ic conposition of claim17-21 wherein

t he ﬁ-girbﬁf(éé’r aggggtween 4 and 12 carbon atons. 23. The

I mmunogeni ¢ conposition of claim17 or 18 wherein the
13.nkEhe ingmmigenivocopapositina of slaim d g eviiecein dMaso'di andder MenY, MenW
any amgoroflesCameBY lafrdZst MEYET, edrVémE @d W80 andl. MenY are directly

nmeni gqj. CARs chari de(s) conjugated via a
[ nké&“yragédztgnj ugg%@go}%gﬁ the |inker with CDAP

chem stry. 25. The i munogeni c conposition of claim

14.- 2Bhevremenogenitecarapeditan of daigl h2ics 131@herein algleasidoney two or
the inrddK Rl mhisintitidia sReeHarié dentialisytis \ireotpt co)adated by CDAP
usi n eﬁ?ﬁ%} 26. The i mmunogeni ¢ conposition of any one

of crains ’17-25 wherein the or each N neningitidis
capsul ar saccharide is conjugated to the |inker before

tHie The mmeunogenat edmpasitionoof] anyatredoft daitrise2-1l 4 kdnerei the ratio of

27. \iBS W BRYBPYRBLEhFIAERS SartibOproflin BMetsth P.5cdr 1B (wiw).
17-26 wherein MenA is conjugated to a carrier protein

via a linker. 28. The i munogenic conposition of claim
5. wHes BNRURGEENICAEQrBPsitioNe] AnyRnenelr fleiens 12513 yhein ithg ratio of
pr ot MenCisacdratride emcdrriér protbirlishefwéen) 1:0.5 and 1:2 (w/w).

17. The immunogenic composition of any one of claims 1-16, wherein at least one,
two or three N. meningitidis capsular saccharide(s) are conjugated to the carrier
protein via a linker.

18. The immunogenic composition of claim 17 wherein the linker is bifunctional.

19. The immunogenic composition of claim 17 or 18 wherein the linker has two
reactive amino groups.

20. The immunogenic composition of claim 17 or 18 wherein the linker has two
reactive carboxylic acid groups.
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29. The i mmunogeni ¢ conposition of any one of clains
17-28 wherein MenCis conjugated to a carrier protein

wa@7a0d3#nker. 30 30. The inmunogeni ¢ conposi t PGHERF006/006269

claim 34 wherein the ratio of I\/lenC saccharide to

carrier protein is between 1:2 and 1:5 (ww). 31. The
2hmifhe énimeinegenio sompeition ainglaipy déee ﬁé whegpim the linker has a
conprehstivedamino §felp gidnedérd andauteattigacarbaxylidescid yaup at the
at 'c?tﬂérterji of serogroups A, C, W35 35 and Y
conjugated’'to a carrier protein to produce a N

meni ngi tidis capsul ar sacchari de conjugate, wherein

2he Hweinagenggene empssitionof claimilded t wogrein badiokerr hagcbetween 4
i s adve BAkERatofkDa, 100kDa, 110kDa, 120kDa or

130kDa. 32. The immunogeni c conposition of claim 31,

wherein each N. nmeningitidis . 40 saccharide is eith

23 naThq/@rpwr%a@mmqoa@% Pf plains {7 gy 1§ yyherepnyibe Jpkeyris Z\bH

nore than x10. 53 WD 2007/000342 PCT/ EP2006/ 006269

38. ThLinh &Wsd?n;§c52»§li’fiéi'n\Scbfta!ns)rbn@l‘offdlaﬁlrlng1 1312PWhéRin the or each

wh t%l

nat f@emsam@mafﬂﬂar o RhloRlsgEF 8 Bk e Brfigatec o
of cthailirkegwithyCRAP chp@iséiyn at | east one, two, 5 three

or four N neni ng| tidis capsul ar saccharide(s) is

52%@Ym%ﬁ6§érh i‘nﬁ@glh&? -of cﬁm Tﬂ?4'\ﬁﬁ@|’@99%' Earrier protein is

COITpOSI Tl

e SEgEHRA S toe e NG SERAITIOE PEMaTy copyaly Heing EPAC

of no nore than x10. 10 36. The i mMmunogenic

2P inhrAindtfenk @jmmo%iltloarof%ay\m@rcﬁidaimbe7L\25 wherein the or each

"en'lvg}ntehﬁgﬁld/s %g!;lH gﬁju?étgmtét | ikUF Beffe the carrier
e rl sacc

nativ sacc des at are size
by aorf)%"t i51c0oBIugRigd ﬁ%ﬁ? trﬁﬁh x10. 37. The i munogeni c

conposition of claim36 wherein capsul ar sacchari de
51, omhelﬁnmah@gﬁrﬁmeoﬁ{pbﬁw 3e@dnpone dfasibieds 97-280whEreR MenA is
tha te?bstb a &?rlérmmgh?n&gmos' tion of claim 36

or 3 BreI R capsultar sacchari from serogroups A
and C are native pol ysacchari des and sacchari des from
2% ofreoinpsunigBbicantpysigior of Claignl 2h wherdimatheonatio bf MenAsaecharide

tharto>e$a.er%ﬁbt§a is BeReEAMNQEENEGwaNPOSI tion of claims
31- 38 wherein the average size of each N

meni ngitidis capul ar saccharide is between 50 kDa and

200 Kisa ngnunoIsiogs, CYRBC ik Pa anp N 0! SAES hfrdfoyesipie MenC is
c onpapiugated tofa cdrdersotdih-8dadiokgr i si ng a MenA capsul ar
sacchari de having an average size of above 50kDa,

%(f %‘%‘%’%‘%@Fg%ﬁ%m iSh iaﬁaau?'héz? wﬁﬁﬁﬁrg \greﬁeago gp M%rqeléggcharide
conpesatries Rraginds between1:24and baiwidi ng a MenC capsul ar

31. The immunogenic composition of any preceding claim comprising N.
meningitidis capsular saccharides from at least two of serogroups A, C, W135
and Y conjugated to a carrier protein to produce a N. meningitidis capsular
saccharide conjugate, wherein the average size of each N. meningitidis
saccharide is above 50kDa, 75kDa, 100kDa, 110kDa, 120kDa or 130kDa.

32. The immunogenic composition of claim 31, wherein each N. meningitidis

saccharide is either a native polysaccharide or is sized by a factor of no more
than x10.
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30 saccharide having an average size of above 50kDa,
75kDa, 100kDa or between 100-200kDa, 100-150kDa

W@E0120IER , 90- 110kDa, 150-200kDa, 120-240kDapCT/EP2006/006269

140- 220kDa, 160-200kDa or 190-200kDa . 42. The

I mmunogeni ¢ conposition of clainms 31-41 conprising a . .
88N YT pomuaegerts cerapesitian aeclainadil %nWWéma@@hsﬁ% z @eningitidis
of a 12 QK Eamarid® ieRanathePoyeacechangé ween  60- 190kDa or

70- 180kDa or 80-170kDa or 90-160kDa or 100-150kDa |,
110-_145kDa or 120-140kDa. 43. The i ni.c

STt BGRnaYerts SPREOSIO S LD sPa B Bl Jeentne. two,
40 stcexharfodeNhaeningitidis capsulargeacsharisets) l%maeﬁbbxsmkqmﬂu'dlzatlon
75kDa, 100kDa or between 60-190kDa or 70-180kDa or

2, B 815 OB, e

PCT/ @@G@GF@%‘?H@G Isizedhyea facHRs b gR AFe E¥pdi ti on of

any preceding claimwherein the dose of each
§6.CChiRg 'wﬁﬁ\uﬁ dt@@érﬁ b§t|&?bf"’6l§ﬂn %1%}%20@her3maﬁ1@ RiOgheningitidis

2£)rrg an q%%s e ro&g d’n ﬁt@:? f5nat|v$ e ggc?r%slrgnd saccharides
a H. thataﬂelwzta/ 95 0P A1ore Hapnd Pi de (H| b)

conjugated to a carrier protein. 46. The inmunogenic

§?”p‘?ﬁé ‘irhf'?ﬂng erfié %blmbéétlaw]%f %lar}ntibewh'erélrnfc!ab@f‘&a@ac@hande from

capsul ar a carrier
o1 bt STROTOUPJB Bi7Ef PR BRET gL BLBOEohEN 600ng of TT DT,
CRML97, fragnent C of TT and protein D. 47 The
an@@eﬁﬂnon@gﬁm&mbmmf ofcdlaihn3elbr a7 whereimvapsilar $dveharides

or 2 t@@ﬁc‘ﬂﬂ%r‘aﬁpé A aﬁ&% %@tr?aqlvé otl)ré%cggé?’g?Qa{r{d' %cchﬁndes from
P Ao 113 2 e, i i vty 0 et Tpado: s

The i nmunogeni ¢ conposition of clains 45-47, wherein
goe the imarBbgEnicl&ohpositom]cigding 838 Wwhetéindle dittage size of

' MUDRGEN! 96997?@?% &%rogacghﬁ|@ls4ﬁfﬁ/\§eew ﬁbg 5436300 KDa or

rati 0_of rote caps
saccPfarn @ate IS betvveen 1:5 and 5:1 (vv/vv)
50. The i mTunogenl c conposition of claim49 wherein

ahe T 'uﬁrr@fwoi_"éﬂi’c tcBnpakitib® lof RI&MnE| 3-89 cb nH'nQ a MenA capsular

Capsggcgka%%w @dgncgpgﬁéﬁgt ' 8f gﬁ 5@5@ ]106kDa or an
i MTUANRGRIA %'Z%eh%wﬁ?n oAP- HiOk Q?eﬂr Dﬁprm&%%‘ t he

the H b capsul ar saccharide is conjugated to the

@gwg@é |rﬁﬁ1%8t_?éhud/b§méoém&+<8f claifs §§-40T&ﬁmbmgwagmrm capsular
CoTTRchyfih Rt 8 Retiad B N%ibé@ SO 75028, 190KRp or between
51 0}00520QkRa: d0P-16AKDa.| 8k 520 9Quh10kDa, 150-200kDa, 120-240kDa,

140-220kDa, 160-200kDa or 190-200kDa .

42. The immunogenic composition of claims 31-41 comprising a MenY capsular
saccharide, having an average size of above 50kDa, 75kDa, 100kDa or between
60-190kDa or 70-180kDa or 80-170kDa or 90-160kDa or 100-150kDa , 110-
145kDa or 120-140kDa.

43. The immunogenic composition of claims 31-42 comprising a MenW capsular
saccharide having an average size of above 50kDa, 75kDa, 100kDa or between
60-190kDa or 70-180kDa or 80-170kDa or 90-160kDa or 100-150kDa, 140-
180kDa, 150-170kDa or 110-140kDa.
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reacti ve am no groups. 35 54. The i nmunogenic
conposition of claimb51 or 52 wherein the |Iinker has

W@ aw7/00083t | ve carboxylic acid groups. 55. ThePCT/EP2006/006269

i mmunogeni ¢ conposition of claimb51 or 52 wherein the
linker has a reactive am no group at one end and a
reactive carboxylic acid group at the 40 other end.

545 i 'ezigmEM'WWCWEBBW%QWRQBW 5ﬁai|m'Wherem the dose of each
t:
Where| 2 ﬁo% F&ﬂﬁgac‘lé is YarplerfBYart 80, £'dht P2 and 7ug of

has between 4 and 12 carbon atons
57. SA%EN?H®unogeni ¢ conposition of claim51 or 52
wherein the linker is ADH. 5 58. The inmunogenic

£9PPsd trhrﬂ[]n&j‘en&ﬂ&’orﬁﬁ&lmfn 6 @yPredbdihd cdrarfaithert dsmprising a H.
Sacc/ﬂﬁuén‘%Se b é&%ﬂbl“%&;ﬁ%@ O%Qec?ﬁﬁlbﬁfeﬁrto Brc%r?ér'ﬂ)rélém

I'i nker " USIng I'mrunogeni ¢
conmposition of claimb51-58 wherein the carrier protein
46 T inonpnogenieccampashion kdf islagaddhvehereio the &. itfloehatkte capsular

USIt nébc%hfﬁe“@%oﬁgggﬁfebstb ROcarféy hektin Séle&ted MM el dfoup consisting
opt i ogeni c
corrp ﬁ’loz)ﬁ-n fighdeh Ceo ?Taxgﬁédt Conprising a

H b sacchari de conjugate and at | east two further
HACt e mdmormupehir doteposition W atatra 451dr 4 evherein tieeHH $accharide is

conj 4 té@toﬂﬁ@%QﬁE daﬂle'?‘ ph'&%rasqelsﬁt IE&@%nbhﬁvd“ﬂﬁEe or all of the

dose 0 acterial saccharide

conj ug{g?’é@g’t’%'f Caﬁﬂ‘@ wﬁﬁfﬁ’&ﬁ og! 88 osition of claim

60 wherein the H b conjugate is present in a |ower

Akt)tDS €T ﬁd1mmnbrhtﬁgemﬁﬂﬁec;]rﬁﬁoﬁmhofoélaitﬂ%M$47,l wae’eir:t the Hibrddeenaride is
act ey ccharide conjugates. 62. The

[ mm%é@ﬁltegqgﬁngosnl on of claim®60 or 61 wherein the

at least two further Dbacterial saccharide conjugates

4D nplhesiggnunogenici aegiposidipe of elaimng 42A8 @hergis theariatio of Hib to carrier
sacqirafeirfia thé/BiNidaps0ri 88ebharide Borfdgatd REpEtWBRH OGEMISB: 1 (W/w).
conposition of any one of clainms 60-62 wherein the at

least two further bacteri aI saccharl de c

Wnphhes BMNogRRIG FTPSY Slef'aint fapvhareralhs ufag? of Hib to carrier
sacdgiateirdie tihévEiibGapsolar agetharidg oorgugatd Fsebeétweem dgearidc1:4, 1:2 and
conppsistdraroud BRYwA)e of clains 60-63 wherein the at

| east two further bacterial saccharide conjugates
conprises N. nmeningitidis serogroup A capsul ar

hc cHigr INBUNIESAIS) CRBRPIIHAL gf clgigns $/00; whefssy g the Hib capsular
conpEascharmie i9torgugated & the calrizr peot&i6 vBda liker.ei n t he at

| east 35 two further bacterial saccharide conjugates

gfnpfhesl%srnunogenlc co%p%% gé)r?of claim 51 wherein the linker is bifunctional.

53. The immunogenic composition of claim 51 or 52 wherein the linker has two
reactive amino groups.

54. The immunogenic composition of claim 51 or 52 wherein the linker has two
reactive carboxylic acid groups.

55. The immunogenic composition of claim 51 or 52 wherein the linker has a

reactive amino group at one end and a reactive carboxylic acid group at the
other end.
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serogroup WL35 capsul ar sacchari de (MenW conj ugate.
66. The i munogeni ¢ conposition of any one of clains

WG 06H008erein the at | east two further bact ePCHEP2006/006269

saccharide conjugates conprise a S. pneunpni ae

capsul ar 40 saccharide derived froma strain sel ected
56.0nThenienrgurmgenicaiesipssiting obanyene ol gieims51-36 wierein thg linker has
6A, Sddwedira aBd 19Nartitvh atd@d, 11A, 12F, 14, 15B, 17F,

18C, 19A, 19F, 20, 22F, 23F and 33F. 56 WO

2007/ 000342 PCT/ EP2006/ 006269 67. The i muno

2onpbRe mranagenigAPMpraltion oblainhe! 8024 BNGIREY B i ?fés APH.

| east two further bacterial saccharide conjugates
Q@npfhé@mﬁluﬁb dnidtbm bs.ﬁ@pwlawy on‘i@@)ﬁféﬂfmﬁlms §7 G¥herdiR&he Hib

MUORARId: ggg@"@ét&j PR PN ket Tha NS or CDAP.

V\,herséa] 2 de con| gat e
between 0.1 and 99, 1 and 5g or 2 and 3g of
S@icchtee immundgenfd compesitionTohoglaim &1eifpbsiein dre oérrian;protein is

A T i
2 and’ |mV\§e chamysy QP grﬁﬁe% %*1 icchari de. 70.

The i mmunogeni c conp05|t|on of any one of clains 60-69

8d er Bigninirhenogbhicsesrmpasitione dlemg ale dfhetaiish4568 cbaprisiag a Hib
conj %é%?}:@nde cérﬁ??}t%%ﬁa %qgist7t§/0/°f9ﬁhé}oo/€1c¢enaq’%Emﬁdg%éhjugates

and or. a sac

e wheredad ik Genenis fpreSSi n 4/ PHiE G5 A fesmogn dose of the
The atieashbyehirtbechagierisl saeahadde aerjugates.of cl ai ms 60- 70
wherein the 20 sacchari de dose of the H b sacchari de

§ nj ﬁ%al ur?bgeﬁ%scotgxbggglgg f@f cléﬁn/%@ t‘% o éﬁ’é Hitc d}ﬁ@ %ﬁpresent

Is~aro ose
of thca dwer] dare oo 43Pl 83 ok it 3%ﬁﬁt Jya;Tugher bacteria
72. sHoeharideLgooggates. conposi ti on of any one of clains
60-71 wherein the same 25 carrier protein is used in

é Tir tﬁ‘ nﬁﬁg'{ égﬁtceco@ 'hiar Iogéla% ES o?f61 twm% %@ tlherﬁtslgaét%’/o further
| USRS ESCCRRR SaNFReS ComyiSsh oY grerihgiichs sarogtpup C capsular

corrmacshwaTgieaMdnC) renmjugeget i di s serogroup B outer
menbrane vesicle preparation or capsular 30

S5 ftfinobbnis s BREIER of LA/ S%ARE dSEY URTRN fre at east
phartWﬁcf!é'mqrcb&mey'agiﬁSé ridel eoniugatas Gamprisgs Ny mieningitidis serogroup

vaccy papskidr shochatide (denY peunjugyatesequent i al
adm ni stration conprising two nulti- val ent

é\i h oI hogenl H?r}?é?,n COCSOI'T%pOSRI%nfO an?/%weeorfrcllarl] s%rooéSG wh I%I he at least
two further bacterial saccharide conjugates comprises  N. meningitidis
serogroup A capsular saccharide (MenA) conjugate.

65. The immunogenic composition of any one of claims 60-64 wherein the at least
two further bacterial saccharide conjugates comprises  N. meningitidis
serogroup W135 capsular saccharide (MenW) conjugate.

66. The immunogenic composition of any one of claims 60-65 wherein the at least
two further bacterial saccharide conjugates comprise a S. pneumoniae capsular
saccharide derived from a strain selected from the group consisting of serotypes
1,2,3,4,5,6A, 6B, 7F, 8, 9N, 9V, 10A, 11A, 12F, 14, 15B, 17F, 18C, 19A, 19F,
20, 22F, 23F and 33F.
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di sease caused by Bordetella pertussis, Costridium
tetani, Corynebacterium diphtheriae, Haenophil us

WO pdorMenszne and Nei sseria neningitidis, said kPET/EP2006/006269

conprising a first container conprising 40 tetanus
toxoid (TT), diphtheria toxoid (DT), and 57 WO
2007/ 000342 PCT/ EP2006/ 006269 whol ecel | or acel | ul ar

ﬁrtvﬁcsirﬁmg@?wbemrﬁp@mbnaofm S0RAiAISIBD-66 wherein the at least
conpy,j s [ Sidn 0 n

7RG Kl 3508 RAOAR0 EGRTRL TYIRECD STHpHNG: copsuer
of c$3ECRAH9E- conmprising the step of mixing the

i mmunogeni ¢ conposition of any one of clains 1-73 with

errae fﬂ?ﬁ@ﬁﬁrﬁuﬁég‘e%ﬁd YompsshpRpt Fir &I@ & @dlins 60067 Wherin the dose of
|
caustga 'ﬁé SREY l%é'g? |C8'qju§%t% gge@%?’so ?% ct rE’bg ai'g%s Qr4end 3ug

admi Pispcehaidg- to the host an i munopr ot ective dose of
t he i munogeni ¢ conposition or vaccine of claims 1-75.
88 Pne mﬁuh ROSSHb SsitiANBI sty tdr%nofoc‘flalﬁlls%d-"@S whérdid ﬂfe dose of

by NEAL e Hﬁﬁ%‘ﬁw{vfﬁl% B bl BBy 2000,
t he anehifusgmtt andt Grgpefsiaceinaiidef any one of clains 1-73

|n the manufacture of a nedi canent for the treatnent

pﬁ’?é’qmaﬁ%?%lcdb&ﬁ S BY DGheS®bled wherein the

meni n

con‘p?qg@ A eac@Osp |b(ﬁappréqr§.‘tco§1élgeﬁg§r ghanny&? %"P or60% ,
conj beyereenl 26¥pandibeYeyortayoutit S8%mef theppean saegharide dose of the at

pr ot ighst twetiir Bagdharieé comugatesacchari de(s) is/are
conj ugated to the carrier protein via a first type of

cheni_cal %rou on the protein carri

r, and
Fr oV JERMTOEST.) CHTEpORT Oh TatBE Oh ARG 6D afherein the
pr ot gicchanide doseanf dimel Hiby paecbéridehenrijugate $riespthan 90fe 75% or 60%

prot&iig béﬂferehezfo-Gd% or Mohmramg&mme:smﬁm@é dbgaof@ach of the at

cl ai %%8%’8% Qccthgﬁdé)egnjﬁéat sacchari de(s)

conj RECEArTt er e|n via the first type
of chem cal 30 group on the protein carrier, are
2. f Eveeimimtinogeméc oorepasitionoofeasyooé af iodmr@s)GOebhjwh\gmirEMe same

to t@ﬁn&%rbieﬁ{ isRisebigh the Hb Eé}ﬁuggé?é: aRE thy BE nre GRETE SAkast two
gro n, carrier i mTunogeni ¢

Lo eRe kg RO I Bl gror 91 ng at ['east 2

di fferent 35 saccharides conjugated separately to the
BANETEAIMmmManogenid elompogitien edf nargnenerof caines 1-72 comprising a N.
Sac%éﬁm&ﬁ&@) séréé:%hs BOBitdP FhEMbiMet ResiQaT breBhraRbRI&H Bapsular

via g calhexyT oroup

74. A vaccine comprising the immunogenic composition of any one of claims 1-73
and a pharmaceutically acceptable excipient.

75. A vaccine kit for concomitant or sequential administration comprising two multi-
valent immunogenic compositions for conferring protection in a host against
disease caused by Bordetella pertussis, Clostridium tetani, Corynebacterium
diphtheriae, Haemophilus influenzae and Neisseria meningitidis, said kit
comprising a first container comprising :

tetanus toxoid (TT),
diphtheria toxoid (DT), and
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on the protein carrier, and one or nore saccharide(s)
is/are conjugated to the carrier protein via an am no

w@e@aposw2 t he protein carrier. 40 83. An i NMuNRGERP2906/006269

conposition of clainms 80-82, wherein the first and
second type of chem cal group on the protein carrier
ar e pwbeleee!l erracelyar RRMWISES CAAWLBeNtY- cel |  epit opes on
the carrier protein. 58 WD 2007/ 000342

PCT/ E &@iﬁ% 84, i nogeni ¢ conposition of
cl ai rrg&ggggg e}aé'?én} ctoﬁgméa chari des are sel ected
froma group consisting of: N neningitidis serogroup
A capthelimmunegenib geingdesitioeaigny ane akelaimgil t/3di s
serogroup C capsul ar saccharide (MenC), N. 5

TE" Al o S08) HACKSFERT Uty PGSR EMIBY bt mixng e
(VenWmUTSg80ls TGl i ordhiene Pb TS dafs i s pharmaceutically

sacchepthble éxipend. B St r ept ococcus group |1 capsul ar
saccharide, Goup B Streptococcus group Il capsular

cchar i de o] St rept .OUPy: C o nri
thcchidio BB LEBUBER ool g RS B o
sacchanipgiédis infedionsRmprisncadministesing 1o i hestagpigimigoprotective
sac cliesel ad¢he iBirmyrivgeoicaoompsition eusadcinesof cirnapsadl. ar
saccharide, Vi saccharide from Sal nonella typhi, N

nipgitidis LPS (such.as nd/ qr M .
B P8 ainfoPotmeio \Joritig B 5 BIRL -2 0% 1Bk, i fpefreatment or
t he prapentioarof giseasmeaused by ¥isaesn inpadadfiginintestion.om
serotype: 1, 2, 3, 4, 5 6A 6B, 7F, 8, 9N, 9V, 10A
A, Gise 14 thé IPmuhbGenit 8ompbiftion IGFany?8ne 2t FolaimdF195 in the
1 3-5'%'2”5% TR I mrupogeni.c, C osition of clalns .
80- SHPOWEFUI o b MEHGATBAN B ABE T 3MSLle Pb A BiF P! diseases
t he causep by dNesiseriz menatgitidisTinfeption. CRML97, fragment C of
TT and protein D. 20 86. The i mmunogeni ¢ conposition
g&, Cﬁ' iﬂﬁmﬁ%ggﬁicwe%gbati&hecoﬁﬁiri%kﬁrFPTIQ&SEE'g g ereht saccharides
. I mrundgeni C, C osi tion of “clainms 80- .
con”p?‘%%%@edaﬁegﬂaé%{g'@’ tﬁq;g‘? pepdyre ) carrenRrRiGN, ivg1egein one or more
capssdcahargieé)islpicdesnjugeted toi the magies proteinevia o/finstedype of chemical

i/gl 3:6@9 ohtieeThtel® chiriedlar@l sHéPoraAer@i ssictidgide(s) Mrak cvnfligated to
n . C I .
U1 & PRGofIer bRt S PetpBise grenbhfest 8o Rh hE pfthcth Sarrer.

carrier, and one or nore different saccharides is/are

8| etheedmimunoganis e comdogtiau pofc elesmns BDN gwitdreinVimeC, oméenod more

andté\&BWﬁﬁé‘(?Ecdn‘Mg%'i&i @@{ﬁw@a%@d dr&e_rnhalacmérﬂrstr type if chemical

protein via sec e r .

o Bl o LBonds SP IR 00 ol R e

cl ai ¢AnBimateshier BprcaTies ATplely vip yhr segonchivpe ehchergicaligroug on the

a caprbteirytargeoup on the protein carrier, and the

second type of chem cal

82. An immunogenic composition of claim 80 or 81 comprising at least 2 different
saccharides conjugated separately to the same carrier protein, wherein one or
more saccharide(s) is/are conjugated to the carrier protein via a carboxy! group
on the protein carrier, and one or more saccharide(s) is/are conjugated to the

carrier protein via an amino group on the protein carrier.

83. An immunogenic composition of claims 80-82, wherein the first and second type
of chemical group on the protein carrier are present on separate B- and/or T-cell
epitopes on the carrier protein.
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group is an amno group on the protein carrier. 35 89.
The i nmunogeni ¢ conposition of clains 87-88 conprising

wWOoRMWAOeBH] ugated via the first type of chem cBCT/BP290§006269

and MenC conjugated via the second type of chemni cal

group. 90. The inmunogeni c conposition of clains 87-88
conprising MenC conjugated via 40 the first type of
Qbem\ﬁatnngfn@@@mc %wd&m}snc‘ﬁnuu@gd gd -88i avHelein thé asidcharides are
type 0

5 sl A B gy 6 ROHIHR, s capstar
cl ai wceau@s(wt%m,rmsmﬂ@n%msemfwa‘%eapﬁH headedMenc), N
t ypemehingitigisiseedgraupoVigapsutar deol@ride Men(hdV. Meenigitidis serogroup
conj \WQ%ESQJI% 3addm@rids e(Wﬂs"r*ﬁi*V)t )@l%uﬁf BCQﬁé‘btﬁééccgé OgtBup Sl capsular

comp eV ARCn G REMRSCb e, & EpdBytcsqibnaae. Group B

t ypeSteptesnsaie groupr bugapsian sReferdfdCiRmE mmiargasusygroup IV
Vi a tdpsulaecsaicdhdridee Grbup hen$teedtogicousp . gr@ Vlivapsular saccharide,
' m@@gﬁﬂbgoc‘ﬁcgg'@&%'ug 'tﬁié 53f:ar5"s|u%'r @50&%7@8 §tHbﬁ}t)8‘c¥occus aureus type

i nfl éj &3 Q%gartsg?ﬁa%ﬁ'%ﬁa—y'bﬁac% ar I a&org%gw é\( meningitidis LPS
pr ot Gleh ag43 andéoriLdnMoeriair ”édtﬁfosh’ tinfiienaae EPi andfom any of
wher @i itapbiar ghetfritico@el edcdharitidesuchasefrdny perobipec 8 2,i%H, 5, 6A,
pr Ot@é g, bREgN 1dHfrt'1R9H%# d145 1§§C?ﬂﬂr1'8@:e§9A1ﬁlﬂg%oéﬂtﬁ, 23F or

eni ¢ conposition’ o aim94, 'wherein
conJ ated to the carrier protein via either the
first or second type of chem cal group. 96. The

BSMLITIRG §EIN GRS SbinbO¢1ticH oﬁ|tcﬁalnﬁ§ @%@@hemﬁm Ratrie€ protein is

sacc conj ﬁﬂgm

group a%goggro?qhtﬁgﬁ%% 8?" %E'ﬂg otfland l{)ﬁ Cmﬁﬁggsac ar i 8 7T and
conj RIgIER- vi a the second type of chemical group do so

directly, or wherein the saccharides conjugated via

sd1e BRCHMUiAGRRICUonTpPasSHibE 8t cliniaD-8Pwheir the@iaeder drotein is TT.
I i nker, and the sacchari des conjugated VI a the f| rst

of chem cal roup do so directly.
ﬁmm@gawueoe%tﬁp%wm%twno@f @imysrR0s®P ﬁﬂ’t@P'@ﬁ"ﬂQ ?h@aﬁt #different N.
i s bmboingkidisraapsul8Bsactheridesywhegzmiooe conparsi isfacn selected from a

cl ai fa9&08p BrsistiMacsralienA BRd |Méﬂ€?0vhf&ﬁsts/9%t &@r@u"{;até’d ﬁf‘fhe carrier

12 carbon at ogeni,c co

oF o oL v A CORS o hEridel SHARIST e BRARR aie?aRd one or
ani oot diffprent seechatifes isfargniRGied MeBB osicend 9reyp consisting of
cl ai Mmen©ESMBRY vimar Menv Which iigTker cdriggatenbto theacdriiereprotein via the
car hQxyhd typefdf@hggeap&ouéén ¥lorofdi® cdrgUNOgeni ¢

conposition of claim©Tlalns 96-98 wherein the |inker

has a
88. An immunogenic composition of claim 87, wherein the first type of chemical

group is a carboxyl group on the protein carrier, and the second type of chemical
group is an amino group on the protein carrier.

89. The immunogenic composition of claims 87-88 comprising MenA conjugated via
the first type of chemical group, and MenC conjugated via the second type of
chemical group.

90. The immunogenic composition of claims 87-88 comprising MenC conjugated via

the first type of chemical group, and MenY conjugated via the second type of
chemical group.
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reactive am no group at one end and a reactive
carboxylic acid group at the other end. 40 102. The

WO pavanegeni ¢ conmposi tion of clainms 96-98 wher ePCI/EP206/006269

linker is ADH. 60 WD 2007/ 000342 PCT/ EP2006/ 006269

103. The i mmunogeni ¢ conposition of clainms 96-102,

Qher Eheninrhenagensarmrosition|oh claiae 8F@8icempsiping dvignAyeenivgated via
vi a felfirsthgde dfschemigalgriupratdMehe, Menk eindwiériw GoAfdgated via the

chengggob%tyf% XA mwF‘%r‘ot nogeni ¢ conposition of

cl ai Wher el e carrier proteinis

conjugated to the linker using carbodiimde chemstry,

8t | Tmelithmunegenic EDMEOSItiAD®f CEims i §7ndth cgewrising MenA and MenC
conp&ﬂd jatdY Qlia Gthal fist IPpel Ok, cidraical Jrddpe oid eaehY and Menw
capsyl ?'-H %:\95@{ éje%ohét %rgflég%%g sﬁrB 5he i nker before

the elnls 10 the |inker,
or the Ii nker i s conj ugat ed to the saccharide before
93. i Sheominugagesic tompositiorc af clagms [B7e3&funthed @6mpisieg a capsular

| MURRGRAde PR HUbRZae P& "(‘Hf@ c u%é}lg’d tldé\@ Eﬁr‘ﬁe} Srofdin.

I rmunogenl C conposition of clains

94. The immunogenic composition of claim 93, wherein Hib is conjugated to the
same type of carrier protein as the N. meningitidis saccharides.

95. The immunogenic composition of claim 94, wherein Hib is conjugated to the
carrier protein via either the first or second type of chemical group.

96. The immunogenic composition of claims 80-95, wherein the saccharides
conjugated via the first type of chemical group do so through a linker, and the
saccharides conjugated via the second type of chemical group do so directly, or
wherein the saccharides conjugated via the second type of chemical group do
so through a linker, and the saccharides conjugated via the first type of chemical
group do so directly.

97. The immunogenic composition of claim 96 wherein the linker is bifunctional.

98. The immunogenic composition of claim 96 or 97, wherein the linker has between
4 and 12 carbon atoms.

99. The immunogenic composition of claims 96-98 wherein the linker has two
reactive amino groups.

100. The immunogenic composition of claims 96-98 wherein the linker has two
reactive carboxylic acid groups.

101. The immunogenic composition of claim claims 96-98 wherein the linker has a
reactive amino group at one end and a reactive carboxylic acid group at the

other end.

102. The immunogenic composition of claims 96-98 wherein the linker is ADH.
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103.

104.

105.

106.

The immunogenic composition of claims 96-102, wherein the or each capsular
saccharide(s) conjugated via a linker is conjugated to the linker with CDAP
chemistry.

The immunogenic composition of claims 96-103, wherein the carrier protein is
conjugated to the linker using carbodiimide chemistry, optionally using EDAC.

The immunogenic composition of claims 96-104, 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 96-105, which is an immunogenic
composition of claims 1-74.
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