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The invention is based on three conjugation methods that can be used in place of the direct reductive
amination disclosed in the prior art, all of which aim (a) to retain sialic acid residues in a form that is
closer than the prior art to the form see in the native polysaccharide, and (b) to allow the use of a

linker in the conjugation reaction, in order to improve coupling to carriers:

30 = ]nthe first method, reductive amination of oxidised sialic acid residue side chains is used, but the
aldehyde groups are first aminated, and then the amine is coupled to a carrier via a linker. This
method is iflustrated in ‘route A’ of Figure 2.

» In the second method, sialic acid residues and/or N-acetyl-glucosamine residues are
de-N-acetylated to give amine groups, and the amine groups are coupled to a carrier protein via a
35 linker. This method is illustrated in ‘route B’ of Figure 2.
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is a terminal residue of the saccharide.

The capsular succharide

The invention is based on the capsular saccharide of Streptococcus agalactiae. The capsular
polysaccharide is covalently linked to the peptidoglycan backbone of GBS, and is distinct from the
35  group B antigen, which is another saccharide that is attached to the peptidoglycan backbone.
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30  affect immunogenicity of GBS saccharides in rabbits [4]

Depolymerisation of the serotype III capsular saccharide by endo-B-galactosidase has been reported
[refs. 1 & 4-6], including using the depolymerised material to form conjugates with a tetanus toxoid
carrier. Ozonolysis of capsular polysaccharides from GBS serotypes I, III and VIII has also been
used for depolymerisation [12]. It is preferred to use saccharides with MW>30kDa, and substantially
35 full-length capsular polysaccharides can be used. For serotype la, it is preferred to use
polysaccharides with a MW up to ~145kDa. For serotype Ib, it is preferred to use polysaccharides
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de-acetylation may or may not affect inmmunogenicity e.g. the NeisVac-CIM
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Preferred carrier proteins are bacterial toxins or toxoids, such as diphtheria toxoid or tetanus toxoid.

30 The CRM197 mutant of diphtheria toxin [26-28] is a particularly preferred carrier for, as is a
diphtheria toxoid. Other suitable carrier proteins include the N.meningitidis outer membrane protein
[29], synthetic peptides [30,31], heat shock proteins [32,33], pertussis proteins [34,35],
cytokines [36], lymphokines [36], hormones [36], growth factors [36], human serum albumin
(prefetably recombinant), artificial proteins comprising multiple human CD4" T cell epitopes from
35  various pathogen-derived antigens [37] such as N19 (38], protein D from H.influenzae {39,40],
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be conjugated to CRML97 while serotype |Ib saccharides m ght be conjugated to
tetanus toxoid. It is also possible to use nore than one carrier protein
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t han one For e carrier protein
n ght hav 0%3’1;‘?*@'62% @g{'f'xﬁp@%@éﬁpﬁ#@gg@%@ﬁ%ﬁ@b@3?}9 &%and | b. Topachl eve
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for each cefi@@ratif, orWf biargtnedesdiduar @hkre %%Qdéhr&[defﬂx@é?a hed aﬂaelﬁw &dup tk s can

conj ugation. The se rate con tes e's rrier
Conj ught e¥ackiviih a3 a Hélﬁ ‘iﬂg‘ejbwﬁg’é‘i’ A C?r&%/gafﬁj(y Qf)dft‘Yﬁ a"HB‘l‘tWEeﬁ’eithG‘?ﬁpe% of té‘ﬁces s
protein) meehtion nayi beChasede%t Adbictiva Galitibsl ﬂx)volazmg 0 @ﬁﬁgerdegixacﬁaé ilothe Redcere 1: 2

and 5:1 a ferr re rati,os betwyeen and 1: Ratio
betveen 1UPTRRBichna 3%3%153 A5 ap g megd o o1 °?r8FFg‘€r‘“ 3w doker AtshmRa iy 3 alsg
wei ght eXB@ﬁsaCﬁH@l@ﬁﬁBQrm@&sﬁc&ch&ﬁﬂbﬁ@bysteﬁs%r&shﬂ% in the exanples, a weight
ratio between 1:1 and 4:1, and particularly 1:1 and 3:1, can readlly be

achi eved. ihdp3aPR¢hse hHte tHaH\éﬁé‘Edrﬁé} étaﬂ'e(}eﬁ) r@d&@me%ﬁto@car%& MpGESion. THe
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conposi t i ##P BIssIPIgAo pisBoFe ithsR ong pRETIET PEQIRI &Ry Regtickgr pacrharide pnticen &8 Sfrafwe Ay e

than 5% ofactafidésOhight BERL RO g‘tauﬁshemﬁasbﬁmb%njpga@éd%rtzmwmupme%bﬁjh fedas a
whol e, 30 and m)re preferab resent at less than 2% by wej At er

conj ugat | BRI PEAd.AREeneEt fwaveédt 1§ REedeEeAiteress tbfaa%mséarglérp%wtatnefar alhmeshandss.e
many suitable nethods, including hydrophobic chromato ras) tan enti al
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first aspggler@f tot & 'sé])\éﬁ‘a&t doﬁjﬁgété‘svﬁ{- YRE sQ¥bady, Wal (8 difbidhi Gediidhs banf RAHTyan

al dehyde, and the th aspect 1nvolves oxidation of galactose to form an
al dehyde. aﬁ%éomvsfém&éeé%r#%r@mus@emﬁtbefbe$e opdheceme &Tisich as reductive

am nation. Oxidation of hydroxyls to give al dehydes can be achieved

cheni 8@l | Gorjngataszyithar sasabdride:piteiss eatior(@ae) ofdmwbvasn |15 (igpexeadsl yrotemk endfddée.i n
aqueous Rl LB BAR-ERRAKL UALAN1 87081 b AEbASY L0 oFiRiAAGENGN! des

in order tointro e groups OI’ reductlve afm nation are nown
in the ar:1[28.a9d 1¢%5. Ra503 betwm taland ddcare else praferpadoWithelonged stppbisigle ichainss al i ¢
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(e.g. sod a-periodate e e 'vi ci nal
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3 er 0959 Up%hérl:m[tﬁ e 204 u%ldté Ico:l-nﬁr}se?gdS Yediathe cegsﬁ!%{ Isqa%éﬁaﬂlﬁ% qustggﬂﬂbg 'tcpgscaﬁﬁp be

use oxI etc. I ct of
i nvent| onWh?rh'@ thmlgfﬁa@nq of sepxhatidgserripwis Eﬁ'leﬂfst-:-? &bly the primary -OH (| not

Compositions may include a small amount of free carrier [47]. When a given carrier protein is
present in both free and conjugated form in a composition of the invention, the unconjugated form is
preferably no more than 5% of the total amount of the carrier protein in the composition as a whole,

30  and more preferably present at less than 2% by weight.

After conjugation, free and conjugated saccharides can be separated. There are many suitable
methods, including hydrophobic chromatography, tangential ultrafiltration, diafiltration ezc. [see also
refs, 48 & 49, erc.].



t he secondary or anoneric -OH groups), which is attached to CG6. Thus it is
preferred to convert galactose into gal actohexodi al ose. This can
conveni ently be achi eved using a gal act ose oxi dase enzyne, from any

sui t abl e soyhGHeos: from Fusarium fungi, or Dactylium gepgpas@esis The
enzynme can be used In reconbinant form or purified fromits native source.

The gal acwWhae tiR)tbAgssticnfEintibhclblesRWERRymériséd 3liddsacahlide St 8 peefericdean as
6- oxi.dor educt ase. The enzynme uses a copper ion cofactor
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hydr oxyl am ne, so use of these reagents prior to oxidation is preferably
avoi ded. Iﬁnedqrﬂampf&lwegmupi he D.dendroides is around neutral, which is

thusthe erred for oxidation. o] h enz tic reaction is
oo (1 edediisigigrg b ine SyertonaNalite axncs sehs S flopm SR AF e prf 4 i
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sialic acﬂe&ts&dsugﬂﬁ%&&ﬁ@ axﬁlggt[ %f ore, the preferred oxidation reactions
i nvol ve the termna car%on atons in the nonosaccharides i.e. the
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an al dehy@lélomwﬁymmﬂymem&mc mcqbengls panditimnssi ng reacti on conditions. For
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typi cal tnsedag.rmdumnﬁuhxﬂﬁmdﬂe,gemups into between 5% and 50% (e.g. 10-40%
preferably between 15% 30% or between 5% and 20% of the total sialic acid
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i n conbi na
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triaceg oxy?qu;wggreh&qsdg;,g;gg{ygmeq%c@ggg@ange resin; etc.). The 15 result of
reductive amnation is that <G8 in the sialic acid carries -NHR rather than

=0. This gl s@ﬁrhc}m ?acté%@%efrasmaﬁ]& @Fé%metoxmfauéh Rhétfbﬂﬂdv@l’&é"the tbiplid for

conjugation. Inth aspect,. the oxidise ose has an al dehyde
group on ®reen a*ﬂwsgn d%ﬁswaaawaﬁsewut&r Bighest-gumb %?dfqa?b@m '@h%ﬁn PHRRBENGATUE.
reductive_am nation | n the same way,as descri bed above i.e. involvin
anmoni a ofhePrEpgrHert 9f @ﬁil%@cchmdeasﬁbwtfé} Aatgcharide cheyp dhgt g %?Hi“ﬁ&fi twcblgﬁ Pe

used to | ilddhylldrgroap ek bed@ntrolled by varying reaction conditions. For example, reference 50 reports

30  that controlled periodate oxidation of serotype II GBS polysaccharide resulted in the modification of

7% of sialic acid residues as determined by gas chromatography-mass spectrometry analysis, with a

higher percentage being seen for serotype V GBS polysaccharide. Reference 2 reports 25%

conversion for serotype III. Preliminary studies of reaction conditions (e.g. time, temperature,
concentrations, efc.)can be performed to find optimum conditions for any desired end resuit.



20 to a carrier directly, without use of a linker, by utilising an am ne
group on the carrier. Reductive amnation will generally be carried out in a
polar protic solvent, such as water or alcohol. Bifunctional |inker The
first and sq@pigs@sprcts of the invention (and, optional lpyrabiasséodtsesd
aspect) involve the use of a bifunctional linker. A bifunctional linker is
used to p[hO‘ge[d:ﬁal ait fis typlical ko itroticve AlQuhpde él@u;isomaﬂbﬁ{?&bé}ﬁs%Zﬁldgﬁmrle N16-502%,

nodi fi ed ca acc 5 and second qgr C to,t rrier
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are -7 WD 2006/ 082530 PCT/|B2006/ 000756 straight chain alkyls with 1 to 10
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i nker is | roxysucci.ni ni
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HO- L- OH, swithharagppnepristsr eeducing Bgant ifé. grqubpmhgdra;bs,dsuchmd sodium cyanoborohydride

sul fo-N- hmmxezﬁue[ﬁm@ﬂ&e éf)ﬁfu‘hhﬁfacé?n?gyﬂ&ﬁ SR }&ﬁ&@&ée,&% b rokh; VichThe

am nes for usé wt I nvention I nc .chl'ori de)
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suberat e, B thyh BNBed B ¥ERhmBhtSl & YFGichona Bileb e corljadatidn. €t c. The linker will
general |y be added in nolar excess to nodified saccharide. 10 The
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Reductive amination will generally be carried out in a polar protic solvent, such as water or alcohol.

Bifunctional linker

The first and second aspects of the invention (and, optionally, the third aspect) involve the use of a
bifunctional linker. A bifunctional linker is used to provide a first group for coupling to an amine

25  group in the modified capsular saccharide and a second group for coupling to the carrier (typically
for coupling to an amine in the carrier).

The first group in the bifunctional linker is thus able to react with the amine group (-NHR) on the
modified sialic acid (or galactose) residue. This reaction will typically involve an electrophilic
substitution of the amine’s hydrogen. The second group in the bifunctional linker is able to react with

30  the amine group on the carrier. This reaction will again typically involve an electrophilic substitution
of the amine. The invention can use both heterobifunctional linkers and homobifunctional linkers.

Where the reactions with both the saccharide and the carrier involve amines then it is preferred to use
a bifunctional linker of the formula X-L-X, where: the two X groups are the same as each other and
can react with the amines; and where L is a linking moiety in the linker. A preferred X group is
35  N-oxysuccinimide. L preferably has formula -L'-L?-L'-, where L' is carbonyl. Preferred L? groups are

-7-



Y 00 Na- / O O 15 De-Nacetylation and re-N-acetylation The sialic acid
residues in GBS capsul ar saccharides are N-acetylated, as are the
gl ucosam ne residues within the trisaccharide core. Wereas the first

aspect of t e doby/eatdoon i ntroduces amine groups in at CpBrhbddekal i C
acid via an al dehyde internedi ate, the second aspect of the invention uses

&m net glr OdtRBhD EIREHIgIRAs Wthcketo’\k(ﬁ@ﬁbd_lf_ihﬂbﬂ@(hgt@fcll bg (%i, al,i Cs, T, G, @Q,CICQ"CN);.g. .
acetyl - osam ne 20. resi dues. .The yreaction sche or es produce
inthis V\géﬂé 'e‘gééeﬁ"erfeﬁﬁlpgﬂtl%t ugadipic %“édﬁ'jgarro?%g@‘é‘““‘f“é‘%e ‘Tffe“ﬁlﬁ?f‘?'as pect of the
invention. De-N-acetylation of GBS saccharides can cgnveniently be achieved
by treating the saccharide with a base. As GBS saccRarides can be purified
by a process involving base gxtraction [51] thé&n de- etylation may be a
si de-reaction during purpf+gation. -8 WO 2006/ (1I82530/PCTA | B2006/ 000756
Because N-acetyl groups e~ (0) NN n T NOp in GBS

sacchari des, conplete acetylfati on may not be degirable, but this
process is difficult to co the extent of defN-acetylation is
greater than desired, therefore, the invention may involve a step of
controlled re-Nacetylation. Re-Nacetylation can conveniently be perforned
uSI NG 2 I OMGER!cbUfhed hodf Ghick BinRBIRLWHER GbBIRLINAR HO-0. 08 v o8 HBRBHaHY

bi carbonat e, [ 52] ., Rat her than use re-N.acetylation, however, the inventors
have founlrhitiohenzpiyseideand sulfe-Ndwdirypsdnigudechari de from bacteria can, if
performed_qui ckly enough w thout prol onged storage of the saccharide, give a
sacchar i dBurthies bifyngdenal glﬂ@ﬁ roapbiy g withyapings for 465 with %hm@vm@wnﬁlugq acryloyl halides

de- N-acet gl g _t;m@ﬁueg[si],qmoh@n@ndésqsbt aR&cimidyONuth&ted diSae Ay kabdrite, Willyldae at

| east 1 siall g 1 .acgg% resi die or glucosam ne is de-N acetyl at ed.

Typi cal | y8Ys Pjsisiesinmpiylsuseinafil e44-5) i'c acid residues and gl ucosani ne

residues [n {he S sacchari,de are N-acetylated e.g a70% ?75% >80% 7?85%
a90% et c{fﬁeﬁﬁﬁ% eﬂ?fﬂ@%éd&ﬁdde&%a’f% g md&gd €?°.%’1@3.r%RiH2 groups) can be
used for conj{i‘#gati on.in the sa way as described for the first aspect of

. he sane
the i Hyentholinkegsacesidg reastion e lingancraly 1oePlageni) an &P&ﬁi%@é(ﬁ’ét Gig1 PMSO), gpncfed
fromthe gta, 0Rl), SHaBE Nakkrdare tRlikely ifsbRblede ivagr adted vhtdriso@ble Nidkad afeuged,i on

15 reactipn. These de: and re-acetyl at.i r tions. can be perfornmed.i
aqueous. cOHYEY GRS “ider Bt o soBRES P, PRRGE Ge SAPe T uBRi PR fuiee

i nvent i onlinkeeriecledesuiphaeivddermisssucke dusmiphoreitsd SIBEAnat ed, it is preferred that
the saccharide is substantially totally re-N-acetylated prior to the
reductive amnation (prgferably prior to oxidation of@gal actose in the third
aspect), in order bg gvoid the presence of fgee am\ne groups on sialic
acids that would oth i se gffer alternative lijpking /groups to the am nated
al dehyde. The conj ugéte u?mes t he A nveptjon e forme® by m xing the
nodi fi ed GBS sacchari de [wi t hNt he i ion
conditions. In general, types lpof conjugate can be de, / shown in 25
Figure 5: (a) a conjugate where ar® i ndividual saccharide*Nes atPached to a
single carrier e.g. throughoits

15  De-N-acetylation and re-N-acetylation
The sialic acid residues in GBS capsular saccharides are N-acetylated, as are the glucosamine
residues within the trisaccharide core. Whereas the first aspect of the invention introduces amine
groups in at C-8 of the sialic acid via an aldehyde intermediate, the second aspect of the invention
uses amine groups produced by de-N-acetylation of the sialic acid and/or N-acetyl-glucosamine
20  residues. The reaction schemes for amines produced in this way are generally the same as described

for the first aspect of the invention.

De-N-acetylation of GBS saccharides can conveniently be achieved by treating the saccharide with a
base. As GBS saccharides can be purified by a process involving base extraction [51] then
de-N-acetylation may be a side-reaction during purification.



reduci ng termnus; and (b) a conjugate where an individual saccharide is
attached to nultiple carriers e.g, because several nobnosaccharide subunits
are reactive. In both situations a single carrier protein can link to

mul tipl e sageRbdeessgol ecul es because it can have nul ti pbergsfagRehskysi ne
side chains. Conjugates of type (b) are nore typical in the present
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L5t AR RS e AN R LESE, SaGel b e i
sacchayi d@hwirlde (ﬂ?éb@(aﬁoomtm é5°/m amtmmumf bltarbtmaul [d%h;?déaer 86n grso opN-acéiplatian, e
present. five teORGh AP %é@e fdutnfl] émagg @)[tfg nt e55a§<914915€] frﬁfnaﬁdc riﬁ‘.%- , if
Ir resi ues I n e saccnaril de are

(first nethod r act ose : ]

oxi di sed. Per®rrm cw@%/ oBrgBYi prmmte@wg@ ¢ sacchaside, givq a sasehaside with less
aspects Othadi'w,uélw%bﬂg@ﬂo;(.and optionally in the third) the conjugates w ||
include a linker noiety. This linker noiety originates neither in the

sacchari denelfeduitldp %e-?@&c!ebf?d’txon QH& oﬂt§mﬁ re-NtHcEtﬁlaH&{ ﬁf&%&hhﬁ&% Wﬁ'idh RP1GRMshaat e
preparation de and

and can readil di sti ng_&}P e[\ from otOE sacchari
carri B predt 1esifus of eljicpsapine it S%Ft?ﬁalﬂé‘wﬂr iretys ableas 80% lbérsl% pad {esidgp and
i ncl ude aglmmaxﬁiue Restdues & HRNGBB ysdech@ede, ard N-gRtyIaat £@r >Mi%) DT, >80%4)keB5%;, t hat

conprise g .0 nar ferre | inkers.that, further. .
conpr | se ene TH reyRiRg SN Bl eEhEEl s 2P eulb TR e e ol i e
ni trogen the @me way aj describid hr d‘arfbstraslaﬁcbaﬁ the e dtiang excephihay thgedHat iorthe filwl ch
in turn ignRondedn bod fr {ANsRURAd rafireNnis B dR&PaRink MleohilEtidfe
an oxilgen aﬁ%m S‘?e?er%ﬁ?@ ?ﬁglfec(gegh‘etsaashgparrta of a cezlanréédony grng p.col_Ji ker
noi et 1es W¥¥na nol ecul ar 10 wei ght of between 30-500 Da are preferred.

Li nkers containing two carbonyl groups are preferred. A particularly

pr ef er r edThesfie andiesrasetylation repgtiory ean be ppeforme &l@ﬂuecvw@m&n is 1, 2, 3, 4,
5, 6, 7, 8 9 or 10. The value of n |sfpreferabl 4, The termnal -NH in
this | i nklerembodpmentseofathe irsitend dhiekiaspertnof baritvsntion where templdelyde icteruntively

noi ety. Thginhed, '?@brefegc@)that' the Bﬁ&ﬁﬂl’d@qg Béu%e{nﬁﬂﬁeﬂ)taﬁ @-théert)qﬂém priG ®Mpk N an
amno acid side chain jn carrier, re erretl,g'hf l“'r%er rmletlé can

conveni entefyetiye apmation PSR YPHYF 13 OISHdB‘EPé‘ég" gplacsatevin BRPEEH): R OWRE A8 of
an al Ziehyie présem afftedi disifle groapd on ahali€l acids eACHoold atherivive offes ulidrhatiye -linkidg
group with a Fhunct.rll geraaideb dlgker that is a diester (e.g. a disuccinimdyl
ester) of B i 1 *HHA Yof adi pi c acid, HOOC-(CH2)4-COOH); and
reductive amnation of the product (see Figure 6 [53]). O her chem stries
that can BleepsBgateo attach a linker to a termnal -NH2 in a saccharide,

i o TR ot (REDplith PO HERL P Sukife WCnbdifS) GBSPREIale bRF dletuf o)
or may be 3 nosacchari de resi t e
second aspﬁiet smfabl@headlmwemdltm) In|g¢n¢rg|ld@v0 typeg ol banjugatei wn b(eemgie bsyshoéladtll on
wi th Ly YEig¥e 5SS QEbrﬂ\gg ate &1941—4 %&kvmﬂ Mhehak ,ém&ea@@a Lihge caraer eeg m&rghtn@e

a-NH2 of an am no aci chain qor to.a_-SH o ysteine .chain [54].
The resuleapeiRg TRy agdy(b @Ql@fte(véﬂmaz Indiyjth F%ﬁ%ﬁﬁdﬂﬁ)aﬂaa’éd gormvmplﬁ RAEESur e

8, or -C(&k-Hekaddy ?eveﬁmeﬁosadthﬁlﬁefshbd’m@s aﬂNhE’acﬁaekmbcﬁars&uahansl disingle agtitrQotein
reaction w

t.h q% t Hg..of an
oo aci edpd BRlBR szﬁared_c el G 3 BT e Mk el P
Is -NHC e?mjug %es oﬁlype TII;B A8 moft typlgalf in th%)present invention, because the modified sialic acid or
30  galactose residues of the invention occur at multiple sites along a single saccharide [50]. In preferred

conjugates of the invention, therefore, a single saccharide molecule is coupled on average to more

than one carrier molecule.

In the first and third methods of the invention, where oxidised saccharides are used for conjugation,
the number of carrier molecules attached to a saccharide will depend on the number of free aldehyde

35  groups that are present. As mentioned above, it is preferred that 5-50% of sialic acid (first method) or
galactose (third method) residues in the saccharide are oxidised.
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or-C(O-CH2-, depending on whether an existing or added NH2 takes part in
the reaction. Another preferred linker moiety is -C(0)-(CH2)~-C(O-, wherein
nis 1, 2, 3, 4, 5 6, 7, 8 9 or 10. 30 The value of n is preferably 4.

One term na{,vo 2665ak253h N this linker is preferably attachegci/fbagosibdraoIen
carbon atom fromthe saccharide noiety, and the other termnal -C(O- is

pref erabl n !¢ e had smna aspebtts [P RN inRérdidh l(ﬁhdabpti&mlryomaiﬁh dh]ﬁi) dRe 6digatel Will he
eferred can enl roduc

o bcecs | MBI T Paet TR e Bofdoriies PRIDE RS Seeshetfi foleganrer buttda ®
nmonosac c hthird delagnietused tibring toinfugate tprepaatior, iand ean teadity be diatinguishbedefrortieboth tha
HOOC ( Cre) 3 g i hrofinth B i gkl ﬁfeaS'r Ehﬁc?"'( Flgure 7). -10
WO 2006/ 0

hydr ngl glr?egﬁ&elp n%r étbr 99:%\9(%91?0 s%k{}?/ &an%g hg&'ﬁgénng é"é %fc%yn g)%grk 'i,%k\é}s%at
or CDAP) Wrtsmwbgm @p@dwér@gwb aggopiplatred. i amd linkgnsbihrtafurtbers camprise rqxwx}at @s! oand

ot her ant iu& a&%lé&eﬂréfeﬁéi anﬂl«\!ﬂs ﬂiaﬂﬂclhﬂ%ﬂ{bgiﬂ a{on%mquﬁ&% 3thofl 5 o HoR8&d to
above, the | nvent| on provid

osition npri Si nj u ate of t he
vent | ot BTAEGROTDOAIGH 1 T RRROAIR 3 HE0R cota a1 (M-St L
conpri se inisdyBér ato Hrefgable snadidetihe pai\of 8 tchi®0nyl grpsinkdtendigtice thim(armolwuwl des

furth r:;%' Plehpehes %@%@Eﬁ%ﬁ?f&%ﬁ?l%%%%ﬁhﬁémgarE?re'LE:f%ﬁé‘ftaﬁsﬁrsfszfE%ds
Composi 1 BRENER e itk Biane-SHech -t e Rl L2t R0 b 2 10

sacchar i deocthjThgatles ofvn &rpefarablydl. The etminaniNHainahis dinkerdoprefegrdtyeatathetihe a

vent | oneid dE sRECANGco AL YARLE 13 D0kl -ERILUTRREAASy WS aIAAR, The

di fferent conjua @ﬁ onjugate fr
same GBS #emgn yp@ml@m@md)ﬁlde@hqlmgatheszatrworﬁImmrmfem inkepgoisst mw@@semqnﬁy be

exampk e, {nhSdicEy Sﬁ'fa'#?&:eﬁbr fﬂ%l@ﬁ? éd&@i%%irfah&{‘of &PﬂHéHyﬁé ﬂgaﬁgﬂﬂfd&ﬁ;lﬁ% Ic'id?m
two or three of serot osi'tion wll he

and |11
produced Hctisnapar |“°r§§]¥ tigg pwfaﬁ@ue S e&a@%w(ﬂ@ hgkergf?aa i dpdside &cﬁﬂ‘ﬂ’ﬁ‘éi"@"%r
each ser otspdf @aRdid Aved (e. & VTP, HOCONCHHACODH)THe! fediidtine amaitibgenis)

may conpris d sequences, as set out below. The further

ant i gen(s?r‘)&?&%&%ﬁﬁﬁegﬁghtl gens from non- GBS pat hogens. Thus the
conpositi nvention fur er co Jse

oot gans. OfRe Fiseyss shateeT b Borodl F HRSE eS8 R0 pdr safPpee, SR s
Thes e2®rayhzbe el mn‘odmtedl Kasnn tt]haeﬁtfsbksbenﬂnoﬂgw mvmtlpn)o:trenay Enparigefin fle-Dimcetylated

N. meni ngi L, ti5. REERIEPHR (Brin FUGE R aJpQ&%f-‘t o), imfude® 62, with protein
sfocigiids #Esil ¢ $apBR Pyl ko, i

1 287" (see I'vatives el ng particularly

i d
Rt neni ng t R DYRHHEE W%ﬁ‘%nvﬁ%?fﬁeﬂose R, SPRLRY B MR e addin g
66 etc. 25 -citherdbeehdhi denzaningerid sidorchan weits agiStl of & cm@gsldmﬁlam [5¢]. The3s
and/or Y, s %ltﬂ% 1ihB& is -Q‘lTH = @b@rr GRopiinafmides 8d shdwrl 1‘ﬁfF1gu§e7 8, foE QGIG)Q((E}QBQQUP C

or the oliggsacchari des of © 2. a sacchari de anti gen
Strep?%coccd%anﬁﬁ%%ﬂﬂ%éta{“’ép@“"} F?a“'tﬁ’g 71; chapters 22 & 23 of ref. 78]. -
an antigen fromhepatitis A vir as, inactivated virus 2, 713;
chapter 15 &¢achet thbaraloaoz@ahdeaﬁolbww a:éwaftmrw\etbaﬁl*{ﬂzso Bn @mfmsac%s%whag t he

surface and/o@to £ FHEofEys@RRSide@hfn [5563. The; linkREHIALEH-C(0O)-CH,— (as shown in Figure 9)
or —C(0)-CHy—, depending on whether an existing or added —INH; takes part in the reaction.

Another preferred linker moiety is —~C(0)-(CHz),—C(O)~, whereinnis 1, 2, 3,4, 5,6, 7, 8, 9 or 10.
30 The value of n is preferably 4. One terminal ~C{O)~ in this linker is preferably attached to a nitrogen
carbon atom from the saccharide moiety, and the other terminal —C(O)— is preferably attached to a
nitrogen atom in an amino acid side chain in the carrier. The preferred linker moiety can
conveniently be introduced by a process involving: reaction of a -NH; group in a de-N-acetylated
monosaccharide unit with a bifunctional linker that is a diester (e.g. a disuccinimidyl ester) of a dioic
35  acid (e.g. of adipic acid, HOOC-(CH,),~-COOH); and reductive amination of the product (Figure 7).
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16 of ref. 78]. - an antigen fromhepatitis Cvirus [e.g. 75]. - an antigen
fromBordetella pertussis, such as pertussis holotoxin (PT) and fil anent ous
haemaggl utinin (FHA) from B. pertussis, optionally also in conbination with

pertactin afdf Abensd&oaggl uti nogens 2 and 3 [e.g. refs. 7@cfrgrbisdobapt er 21
of ref. 78]. - a diphtheria antigen, such as a diphtheria toxoid [e.qg.

chapt er 1@ﬂﬁf optRhs inéi8lle conJu]g&trﬁéQua? é)@ﬁgv'é@&s 1!?@@3&1&%&@&/ 86 s cam b8 abtﬂia&ﬂus

221(::::%2P|d HY%@@H%&%%WH@&EXOIQ 4‘%ch t8‘3r82[7eo](i:1 chapter 14 of ref.

78] - an antigen from N gonorrhoeae [e.g. 56, 57, 58]. - an antigen from
Chl anydi anmémnmsaécc[reuggrtesmdoaerara‘tkenssz 83, 84, 85]. 5 - an antigen from

Chl anydi a,t rachonat. nt ..gen, fro Por rorm ivalis
o g g7 A SR B PR Refipedl Sfrjogpeed 3o BT Aty O CORRRH oRTRINE S oTBIGER

| PV. -5r amrmmsmgtarcgnyngeae) ot{the pverdith amsdmia camoteyfotier hatigens. i nact i vat ed virus
[e.g.91, RabAvertTM . - neasles, munps and/or rubella antigens [e.qg.

chapt ers Thg fithemnntigh(spinay efompri8] further eon'jughiesrexﬁzt& am:ixtgmnésd s eheg inverdtimpt er s

L L8 Ohuchihs o Kiboog U8 DA NEGIR SR b P e HEEFLBEORREency

surface pro rrom Moraxe

antigen f mrrbsﬁB& pmb@'@e lqgnjpsamgemsre(l by mathods athar dlmndlease of by inventipn, ang so the,
95]. - amvéﬁtdn uiers %oﬁ@aﬂmﬂ &Eﬁﬁﬁh&ﬁ %Ete@ﬁs focHarid? %nju%zﬁ e YL Secnd GBS

saccharide or ¢ r bohydr at & ant Is used, it iIs prefera ugated to a
carri &P i proghagids cprjugathn sEedn ﬂﬁ%ﬁﬁo@&ww d§/2 ceRjHpaly at theninyimtiep ﬁr4 thersgepndp,
nmeni ngocoe@gﬁga&nﬂn@@emﬁ]ﬁg@@ﬁaﬁe inpengieiar i de antigens is well known. Toxic
protein antigens may be detoxified where necessary (e.g. detoxification of

pertussi s ThoYiflerchGBS b&jh eés nﬁ@ (Mcqlfdc grﬁ&eént &/ pbEaton)hdatd Iwmme sWiﬂr('mSiserotype
di phtheria gnti en IS |n

osrtronltls ref al sg
el ude. t Sediomoes Tun Atripn GBS serdPuti b SEHLS b iSO RS A GO BRI s
antigen i sompitsingdenjughtes Sropr efenr égeeads snrdstppeslln,clhjdmi . pTitieh esrmyositingl will be

Do 9351 pAOLLAM rorah LAt coIBEE: P HAR - ARLLIRN, Lo DR Elder =

adsor bed P@nbmlnalhmpmlmssalt 25 One type of preferred conposition |ncI udes
further antigens fromsexually-transmtted pathogens, such as: herpesvirus;
N. gonorr ha"éagmhp\'aﬁpﬁtﬂnfﬂ)raw corspris€ GBSaatinneeid ssquanees, asmaoauibelovype of preferred
conposition includes further antigens that affect the elderly and/or the

i munoconfihe firedantigends)goay ¢dmprigBsntigans fyem sonGBSHmthiogersnThusrthe compveitionnddi ned

with one g lﬂpernfaomfamﬁé L&Rﬁge %)t;finhevroﬂamgmgs%s E%%Eﬁmndl %ngﬁ'ﬂza

vir us, Enterococcus aeca OCOCCus aure | ococcus
epi dePhi svlrﬂeéneréﬁmeg%ﬂrgrmeabe seleefedfremthe fBHMﬁE}phl | a, Listeria

nonocyt 0genes probif| &ﬁ%&ﬁ @ronﬂﬁ%eﬂﬂ!gﬁﬂdﬂ" rogRRf Matuah B eSO FRrel. 158%0 Géntvitﬂens in

e COMPOST L1 S0 Wk (LY BGE) dof 25 ST B BRI L, st | o2

— an outer-membrane vesicle (OMV) preparation from N.meningitidis serogroup B, such as
those disclosed in refs. 63, 64, 65, 66 etc.

25 - a saccharide antigen from N.meningitidis serogroup A, C, W135 and/or Y, such as the

oligosaccharide disclosed in ref. 67 from serogroup C or the oligosaccharides of ref. 68.
— a saccharide antigen from Streptococcus pneumoniae [e.g. refs. 69-71; chapters 22 & 23 of
ref. 78].
— an antigen from hepatitis A virus, such as inactivated virus [e.g. 72, 73; chapter 15 of ref. 78].
30 ~ an antigen from hepatitis B virus, such as the surface and/or core antigens [e.g. 73,74; chpater
16 of ref, 78].
— an antigen from hepatitis C virus [e.g. 75].
— an antigen from Bordetella pertussis, such as pertussis holotoxin (PT) and filamentous
haemagglutinin (FHA) from B.pertussis, optionally also in combination with pertactin and/or
35 agglutinogens 2 and 3 [e.g. refs. 76 & 77; chapter 21 of ref. 78].

— adiphtheria antigen, such as a diphtheria toxoid [e.g. chapter 13 of ref. 78].
-11-



general, the concentration of any given antigen will be sufficient to elicit
an i nmune response against that antigen. -12 WO 2006/ 082530

PCT/ 1 B2006/ 000756 As an alternative to using proteins antigens in the
conposi t i onwefoédmgrdsmventi on, nucl eic and encodi ng the petigedsooess be used
[e.g. refs. 97 to 105]. Protein conponents of the conpositions of the

i nvent i on—naytethrius antigen,rse¢ @adetabys toxod [eigCchaptie2 7(gireff 28Jabl y DNA e.g. in the
formof a plasnmd t hat .encgdes the protein.. 5 ILn practic ternms, there
may be an_uﬁﬁé‘irz’l’?‘iq‘?‘ia{‘t’ﬁeli@ ?fﬂff?ﬁg’(“sé‘!f{”ﬁ’iﬁzﬁ?g’éﬁg ‘ihﬂlﬁtgr é%fr?fg,}’ﬂorrposi tions of
the inventi QR antigdf flo M EsnoPosdlfe. ges8ss7 isgic! udi ng GBS antigens) in a
conposition of the invention may be |ess than 20, |ess than 19, |ess than
18, | ess thdaA antigen fieBCilemydiamennedae legatP, 88, 81) £ 83.t84a85114, | ess than 13,

| ess than_12 Idhvdid 655 |l ess than 9, less than 8, |ess

t han 7, Iessntahtg%ﬁgfoﬂla?le@ t“hgn gﬁigt?sggépstﬁll'an 4, or less than 3. The nunber
of GBS anti genstigen fmmcRomplosiredmangiogivelizde.grB7&énti on 10 may be | ess than 6,

| ess than 5, pr |.ess. th Phar eut | gpﬁﬁjtions and net hods The

i nventi on—prp8§? %fleﬂgeli(s)p[ﬁ'g‘&nggggéﬁF%ééa}?ﬁggf%gg ?ul(é@n conprising (a) a conjugate
of the i nventbigantigands) (4. 90 pblassipephilistCiabdtivatad cieptiaploe, RebAvet®™). Typi cal

“pharmaceutical | y accept gbl arriers' includ n rrier. that does not
itsel f i naucf‘éeale%“b'F@Ei ravbel cnigenslea P*ﬁ‘aﬁﬁfﬁﬂ%flégf’f]@gi7ﬁti vi dual

recei Yo Ng—15nfRGzCAMRARE) (e @Nchaptétst BOREI L&A fef. €185 sabifad WRiHaghAgsutiginOfd/os] OW Y
met abol i sed macronpl ecul es such as proteins, polysaccharides, polylactic
aci ds, pol ygeUeBmI@seyrige P8 neri ¢ ami no acids, amino acid copol yners,
sucrose [ 106h anfigef BB akelfd Chiar/ragé ge92)and |ipid aggregates (such as oil
droplets or |iposonmes). Such carriers are well known to those of ordinary
skill in thengptigenfiom Sppiorersys Rragerss @rupdotireaiorodhy) lea®d, 9% 8th as water,
sal i ne, glycerqnlk j 1l k{1ary substances, such as 20
wetting or gdﬁﬁlﬁgé%elp;ﬁo%gs;@g’g)ﬁ%%c?{)ﬁj%udf@%?9:611g substances, and the like, my be
presehd. Sthered secchpydeogembbirydmie tigepk ased; ibisfprderably pmjedatdddga cargerin nelei to a
typical c Ler : [; ion r i.cal c

exci pi ent gﬁ}{alsl&ja\%ﬁ%%?égﬁ h?%k‘iégﬁlie&lgg;ﬂ u(%%gog:laﬁ% gﬁggﬁjfc J:a:[’f h@gi @égﬂ.{a}:‘%ﬁdnﬁy
be i n aquéscharideantigens izwelkpayen. ons or suspensions) or in a dried form(e.g.
| yophilised). If a dried vaccine is used then it will be reconstituted into
a |iquid frext prateirBntigensomay be detpified where ngeogsanyl (e gaddtomifieation ohpargssistoyindyi nes
i's known Elﬁhrﬁi&‘?axﬂﬂérg%néﬂictﬁe%d[bﬁgj ugat eTM product is presented in |yophilised
form whereas Nei sVac-CTM an ningitecTM are presetned in aqueous form
To stapi | W@RrLHRIPHIRES Sntthdh i) thel MEP HH e S8 ORtion # i BterRd RIS 6 iAdsle! tBranus

i nclude a sugar alcohol (e.g.. mannitol) or a disacGhari &e ,&e. g.. sucr.ose or
t r ehal osefntigen andyperyssisyantigenspdimparlypherap tigny anptigep is inplyded B prefeed alsontor he
conposi t i @ieludd YigbehEEe Sintl | peftGssizbantiBers PSRERIAY.eWhérd av pdtussis @fitideh ay inthudeddet is

presented in ready-filled.syringes, The .syringes nmay be supplied with or
wi t hout ngggqﬂggﬁg%os‘wli’% %q”lagpci@faﬂﬂseangg%ﬁ&ngl e dose of the conposition,
whereas a,vi.al may.include a single dose or nultiple doses. Aqueous
conposi t i O g%l]sn‘{a%ge F?C‘W‘g’ﬁﬁooat‘? ah‘“gméﬂns%ﬁ'sui table for reconstituting other
vaccines froma | hilised form \Were a cgnposjtion of the inyention is
! o be 25e e n8 oo i RIS FPSHOb B S8E R AEERS gt S et pamoses,
provi des audkids: hevfesdius i go@ffiptdes padildnaviras; <. rahoirays; e@ninstier tgseef prefé@red
composition includes further antigens that affect the elderly and/or the immunocompromised, and so

the GBS antigens of the invention can be combined with one or more antigens from the following
non-GBS pathogens: influenza virus, Enterococcus faecalis, Staphylococcus aureus, Staphylococcus
30  epidermis, Pseudomonas aeruginosa, Legionella pneumophila, Listeria monocytogenes, Neisseria

meningitidis, and parainfluenza virus.

Antigens in the composition will typically be present at a concentration of at least 1pg/ml each. In
general, the concentration of any given antigen will be sufficient to elicit an immune response against

that antigen.

-12-



WD 2006/ 082530 PCT/ | B2006/ 000756 ready-filled syringe and one vial, with
the contents of the syringe being used to reactivate the contents of the
vial prior to injection. Conpositions of the invention may be packaged in
unit dose fwbrsossrosrs3g nul ti pI e dose form For nmultiple despiB2006mB)758/i al s are
preferred to pre-filled syringes. Effective dosage vol unes can be 5

rout i nel yAest aiteingtingdto peing ot adigedsuimathe dogpogtion he theomperdion, ourldicagcid

corpo: £ RS i Bl B BT O MpEE ) Sl
be mai ntBF AvEntRp Myt hu&é 5P a%Pdthyfrwe}ew eid (refsrn DNA o8 Bdhpformof aplpsmid)

al um ni umhbyeAess e peodih., it is preferred to use a histidine buffer [109].
The conposition may be sterile and/or pyrogen-free. 10 Conpositions of the

i zvgm 3 gzmgﬁra%en@ﬁ m‘cr%rﬁl@ttHé}b faybd fh g@gpmngg td e H%uggg %f arﬁ—‘fggﬂggﬁdr%%deggﬁc&ﬁpohﬂgt}]ssof

i nv i i v i i

Vacci nes W€ d¥eptioy ﬁl@eﬁ ﬁ&eﬂg% ﬁnﬂa@ £ﬁ§ é‘f‘“%f’@g)p‘f“&d}?waﬂil?rggf(tﬁc mventign

pr evenlt | i mbhebé le@d’lt}larf)ﬂ() lésklafaapauéssaha(nllsgalessttﬁaﬂ I‘E&ﬁss thah estlbgnhan 13\ tessthind 14,
typical 'y, be, C g 0S as..va n

conpri se ag ‘PWE%%@‘F‘ ?’Il?sg%%g\&'le Vetgm bt 2’:}?7 d@%( s} essﬁ?"&efffsﬁ? %ny
ot her 15 berthoniiessihamd, ardeslthan 3 Blhe numbrendIGH antipéng ired eupositien aftbeimventiont i s
meant Gha&a§9@1e?sqﬂﬂnrﬁ gsg?’gﬁ 9'6r?efssth5rb§t amount to an individual, either in a

Si ngle dose” or as a’series, is effective for treatnent or

prevention, This armunt varies degi endi ng upon the heal th and physi cal
condi t | onPBrmagguticl sowpesiians apd methods ot ed, age, the taxonom c group of

i ndi vi dua*l"hé fvbfioh ﬁ&g a( aﬂnacaﬁﬁalmbﬂﬁe&%d mﬂ?ts;[nﬁr(h)r@E&éug[a%t& the ilvBRion

capacity of the in dual™ s |mTune Systemto synthesise bodi es, the

degr ee of aigbht phasmacencaliy ascepiaple payger Brlmﬂ cgticpliyeacgeptable carriery, dnclude

]'E reating g§afier thabdoee SGIREL 1n6|fr1]cettii‘EBpr8ﬁdt1@rﬁlefl an?b(fd;ib@!hhm{ﬁﬂ ta fitek indiligiial E‘@bl@iﬁ@nt
acto is ex at .the anount W in elativ

e 3 nite <ORRSER SEEIR Rt Fro RGRY et e st Fpttorislieliet 588 o e

quant ity pdotedns, polgkavihdridds, paylediizrdacile, pilyglyehc agifd, pgbrnerralam;nobmds,eammeramd 50

g (neasu f C DO 1idi t 5

Sbout g, SGPNERSRAGYS'116GC AR HoTh: o B iid e @R (i B o B 1. |

conposi t i Bprsomes)t Fush pam@marwllriwwnéo hossfroedingry, skilhjin e grtf Brerfv@cclmma@% fpl e,

the conpogddi®AfudiBy sikd &' fRer, edliRs gly@dr@!CTet%bh%abtxoﬁ‘dlﬁrhﬁﬁxu@aﬁy |shiShtin6ls, SiRh Ui ons

or su ensi gns. The ¢ rrp05|t|o prepared for pul nonary adm ni stration
30" aweting waw@}ulmﬁgwgn@geat&r Pﬂg‘%ﬁﬁﬁ%ﬁ% neess Mfﬁ #‘ﬁe Ao SIETEnSHEY be

pr epar ed pﬁo@en%ﬂ@pplmsplﬁwbm‘feredgﬁ@salbgm sdlive i€ @nippisaltdanier.n®@ thdreughrdigassivg dfor

nasal , rg?éﬁ%g&gﬁﬁ%ﬁi?&e@dﬂ% gxc% 1en S[!ﬁ avallgbl inr ﬁc{e%?e f%éit 30 drops, gel or powder

[e.q. nasa S i on of pneunobcoccal

sacchari des H b sacch chari des 15], an
s ures. GPmPRREER T ke SHCRARR Betutsi f&%ﬁ&@b TR o e aob &
Conposi ti funs (e lyh;ﬁulnsad')ema dri‘edrmycmm lusdiethémit avill berecomitituadd, infpaa duidimadiliy
when packaged i.n nmultiple.. oeformat 35C0 t|o of the inpventiqp may
cCompr oo TP BRTIRY: LYorRIIFHR P! BEIBLsYBaFE) ST BarAbdre oV HMT Bent &
ar e gener piodyct iy preeented di Iylophilised\fedns whegeas NOisUAE™ Arttl Mﬂuﬁﬁi&ﬁ?ﬂﬂﬁa pBRetned in
(Pngl 85886/ 009 f?)g}) I'ICCPO% Izse gco&glgﬁtoaquglilh}g &yo%fﬁ%gattfog,nit gﬁ%.y b'e rﬁ?efene% 2 cfr(1jc:'ludm ass%!gatrs
alcohol (eg manmtol) or a disaccharide (e.g. sucrose or trehalose) e.g. at between Img/m! and

30mg/ml (e.g. about 25 mg/ml) in the composition.

30 Compositions may be presented in vials, or they may be presented in ready-filled syringes. The
syringes may be supplied with or without needles. A syringe will include a single dose of the

composition, whereas a vial may include a single dose or multiple doses.

Aqueous compositions of the invention are also suitable for reconstituting other vaccines from a
lyophilised form. Where a composition of the invention is to be used for such extemporaneous

35  reconstitution, the invention provides a kit, which may comprise two vials, or may comprise one
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concentration of 102nmg/mM NaC is typical. Conpositions of the invention
will generally include a buffer. A phosphate buffer is typical.
Conpositions of the invention will generally be adm nistered in conjunction

w th ot her wpo#gigi3segul atory agents. |In particular, copepgiidsicse | |
usual ly include one or nore adjuvants. Such adjuvants include, but are not

limted tfeadyéﬁueM d?ﬁﬁ@ afdOBicAlial, REthCAPROAEA: @R SheMVbydRER beinpiséd B Rlctivate the
conpositio % %é) Wf for use.,as adjuvants in the inventron include mneral
salts, Y?B P Y1 PRI WRCH® and cal ci um salts. The invention incl udes

m ner aI |ts such hydr oxi des y oxi des), 0 tes e.g.
iy onty ph RS ofhe REHEAT A be peckefih P dotateam o an urEale 3B dha For
9 of ref.milligle,doss forimx; vitle uire prefhrfed eo @rtt-ﬁiladn@nagescaffmhadﬁsdge voluntes e beir e

of a ho x| he
phosphfgt e%apl%&% ﬁ%?ﬁm%d 'BY;?E gleh"?mt gﬁ%%gﬁh&g&%&% e%f %&nmpg%aﬁé&ﬁg i% foh
crystall |m§am@m¥impnmt@ﬂ etc ), and with adsorption to the salt(s) being
preferred. The mneral containing conpositions may also be fornulated as a
particl e Thebplbfof thet ainpesition |sit&frablpl batwean i and |8, prefragblp ebaundl Stibld iFhmapbei nes
of the i n?ﬁ@iﬂ{ahﬁgﬁ' b?l‘fﬂ]usrer@fta % rdl‘?%ecoﬁ%om dnﬁnrlggst é’n‘{eﬁﬂrnmgm% ihgtﬂgmae Qaltm& ger
dose. I ca um ni um phosphat e adj uvant I's anorphous a

hydr oxyphbrsiﬁﬁac{ & P A lmmémm bufligp [ HI9]. Hhei eprmosiipn may. lsmstaﬂla dyp pyrogen-fiered at

0. 6Ny 1AL 3ébipositiDISERE inGehtivh iy Be s600hid MR ré@bect @0hualadgll Ni um phosphate may be
used e.g. between 50 and 100g Al3, per conjugate per dose. Were an

al um ni urrc&hﬁfsmaﬁ; 8f e xu%ﬂo@@fi hﬁmdn%gé#&s lah @ dreN@bret ReRABR Vic@Re 36HhpddRidnd. O
t he adj uvgnt favoured, by |nclu i ng fre phosphate ions, jn, solution

(e.g. by ﬁ%‘“&%éc"d’r‘h% 6%6%%%9%“‘15‘%‘?%@)‘ or Bbe gjoph Fsi-gnto eyevent ipfection), or
co rrplos iti thﬂﬁpﬁjtlb tz(géo lt@ tx%ﬂrmfésﬁbrﬂﬁblﬁd\hlll \tipidally iba Iirditﬁylaémﬁ mlhnmﬂogiﬁ I dadxposénons
sSqual ene- Wwa enu Si ons SucC 0 en

055 et S yacfiRes pRs? B i iie R Reonb oty B EREenl: B WP B e
[ Chapt®r _dmnmhemseﬁs netded, By Semainslogically=ffedth@-af@it’, itVF-5@arit that tlas edtnmstrathm of
adj uvant tb%%@%%ﬁu eHﬁéB%{J‘ éﬁhélk‘ﬁos% H{ aﬁ%a%&%ﬂ%%ﬁé’c@x@&fd?%ea ent or

Partlcular Yy pre erre vant s np tions are su on
0i | - i n- waPeyengar Thisemeunt "P?l%ﬁf @mréialggm@mhe Ih@fﬂth@mi ph)ﬁwa}eﬁoefihﬂ@rmﬁ the @ﬁé’ldﬁl@rto use

herei n ar g géhgal 4Héﬁ§ﬁnoﬁ%§uh;96¥5m6widhﬂri@|bb Yreatdd (£8 '%ﬁ-'hﬂm&tgpx\{ﬁéﬁi' pifinate,
i n-wat er, enul si.o0

amounts of S . cron oil contaj nin 4 5%
o Squal B B czsaczfyog & JRaidarl it |y e HgiheReRs GRUoHEn i HEgeE
and/ og0 0. ﬁﬁteiud}%es&mm%ﬁnﬁuﬂwdm dfahe vaccink et er):atmgrthbptoﬂphssaambﬁtmf the medlcal
N- acet yI n | yat,

n‘y xiﬂ' o%l}le?s%ev&ﬁ% flécégxg Ig% r@%)cg t}% osp Olﬂﬁ c‘)ﬂf’ll)i/ Il mfrel%tﬁrc‘y broad Jange
(MTP- PE) tl@narrbed@crmmdlthmughmutewtmim si ons, net hods of maki ng t he sarre and
i mrunosti nmul ati ng agents, such as 35 rrurarryl peptides, for use in the
conposi t i ithin @c}edcde,stm quaetity iofi anlimtliyiduali saccharfiderapnigeasvill Fenegaliy AR -bed@en 1-54 52O
2006/ 08258086 dJied @{&9&2@& Q@Lﬁmg  JBbGHS) el %h;gamoc?{ S %e R0 10ue.

i nconpl et reun uvant Used nts in

i nve nFS ONGR§- afi@&@v 101;19 %1‘&'4 h@gidygagﬁ'@tp{h% rcol%?os‘?ti nk 6f tht Hv%ntﬁﬁa%%a repared in

fornu atIOHS uvant s e I nvent1 on nins are a
het er ol og#ajus forms For example the composxtlons may be prepared as injectables, el er as liquid

solutions or suspensions. The composition may be prepared for pulmonary administration e.g. as an
inhaler, using a fine powder or a spray. The composition may be prepared as a suppository or
pessary. The composition may be prepared for nasal, aural or ocular administration e.g. as spray,

30  drops, gel or powder [e.g. refs 110 & 111]. Success with nasal administration of pneumococcal
saccharides [112,113],Hib saccharides [114], MenC saccharides [115], and mixtures of Hib and
MenC saccharide conjugates [116] has been reported.

Compositions of the invention may include an antimicrobial, particularly when packaged in multiple
dose format,

35  Compositions of the invention may comprise detergent e.g. a Tween (polysorbate), such as Tween

80. Detergents are generally present at low levels e.g. <0.01%.
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5 group of sterol glycosides and triterpenoid glycosides that are found in
the bark, | eaves, stens, roots and even flowers of a wi de range of plant
speci es. Saponins isolated fromthe bark of the Quillaia saponaria Mlina

tree have b@gmopéeietyy studi ed as adjuvants. Saponin can gl-$ rcially
obtained from Sind= ornata (sarsaprilla), Gypsophilla pa??cﬁ?@tﬁﬁéﬁ?ﬁ?des

veil), andompRARA! bfthe AvehiidnANa) inSluls Qi O )(e. o SRARM &lﬁiﬁe}ii@éﬂ/e tonicity. A
formul ati ons i ngl U(}eig urified formul ations, sucﬁ as (821, 0 as well ™ as

l'i pi d for FANCHEAUTL L NpGdgipicasaponi n conposi ti ons have been purified
using HPLC and, RP-HPLC. Specific purified fractions using_ these techniques
have beengvlamﬁnom &{aﬁe inpentige Milecoerplly nefide a bysten, A phosphatecpyl F‘s@ﬂl‘%s-and QHC.
Preferably, the saponin is Q521. A nethod of production of QS21 is, disclosed
inref. 1§amposs@5mfntheomﬁn n ol gepprally sbp agmirstered oing caipgictions jith pther
chol es§ er mm&nb%éhlatoﬂgba@ﬂﬁbimfdﬁim, SmpoABeH wisl 1R041yCcinehes by 6 More adjulntdlsed
to form ugl (ﬂglg ?art.l (il Sbcagd%(g/g L nostimul ating conpl exs (| S(I]\/Bs
[ chapt er 2%USfiuyEs inglyée butja rnftélgg)"iL‘l’cal ly also include a phospholipid such
as phosphati dyl et hanol am ne or phosphatidyi choline. Any known saponin can be
used in | SCOErancHT@RABICOMPASHIRNE SCOM i ncl udes one or nore of Quil A QHA and
QHC. | SCOMineralcOnthikihg Behpstapas bunable ifet us@hsadjubdits iPthe ifVBhtioANAdikde mihé1el dafe OVE
may be devo'hd of additional, 20 dekﬁr ent
t

%s [.1%%# A revi ew o tgye .

devel oprefit-l 87 HSMHEHT 42115408 G2 'SUP PN D° dysndan indigrs miRerplopls suph gs Bydjoxides
Vi 1 0s ddre's (e dxyhiydrosides) ghogphintes (4 e &ydioxypbasphaesamthophospbaiés) lselppated, exc! [eg. (WL Ps)
can al'so be Hae @9 UIVARN Sol Ankle: bEURRO BincH1 o8 Rpotidk UELUL SR BRNEE 31 | ¥
contain one“or noré proteins Troma virus optionally conbined or fornul at ed
25 wi t h aplstsphaisheid gi biydromidey adjpeang eemionallyy with renp sxdessgehitke, phesphat@pwithatheng
and gener gddip6ufl® tQhe GRNNuRAEle Bhh @fe. Ea,ecr%liiﬁé:? aMExE:BJ}gt;sQ@I@.?,%d withGad¥drptidn to

proteins may be recombi'nant|ly produced, or isolate ?m \éyhol E“FVI ruses.
These vi r ¥ syK@baing sredgired abicamipgie! cpakining cpmpaytions nayalsgbpdormylated ge 2 priflei ns
derivesl of@emlisal [lu8nza virus (such as HA or NA), Hepatitis B virus (such as
core or capsid proteins), Hepatitis E virus, neasles virus, Sindbis virus,
Rot avi r us Alagioum said -mdyHelindided ds gaceinesief thiRbtverdion rsush tha0hddesaal K1Y i besweehunan
Papi | | omagwi - phages, B-phage (such as coat proteins), GA-
phage, fr?%ﬁggz'fmgggbgﬁgﬁage, and Ty (such as retrotransposon Ty protein
pl). VLPs Aac&?ic&ilaﬁﬁ]uﬁi%ﬁdphofswak uvaft i @inSrphddlaldBRium/hy RSSPRSpRE with 3089 ed
further in, 'Tor exanple, ref. 137 E, B&Ctﬁl’l al _gr m crobial dﬁl’l vatives

Adj uvant s MOlFF (39l getwern 8% apdh G Re inclded et SmelT (Tole AsisRrplen Hith gy Loy dessiifal
derivagi velmidiah pessphadbmiobe isek k.g. stewdel 80 adERI0RE ACT bercohjagite péralbse. Where an

Do Bt St pedied i T e i L BER BBy i

t her eof . faviGed¥y RCIOAHH BRSP®sHHER 10:320 081tD{7 5.0y thNowse obx plwospieats udierlves of LPS
i ncl ude nonophosphoryl lipid A (MPL) and 3-0-deacylated MPL (3dwWPL). 3dMPL
is a m xtgreodiEmdisiies 0- acyl at ed nonophosphoryl lipid Awith 4, 5 or 6

acyl at ed clhai 1S5 Ad&)r%fﬁersr euqt "lsgal I cpasratdi %Ial%" N arm ofm:*},ﬂ I%g:-1 %easc?{l éir;[eedat
nonophospﬁ)brwuﬁl?rbfo R gndfsgPS TR & A e £-) Eﬁ‘@%};’sn& ‘fﬁ] %é‘ ?ﬂz‘(;f‘%se'r of
3dMPL 2&r e emnigiohs, sndugh MRS 906 %s Bqualdne, §.5%t Ewvesd dthranddih’a Spa Bh Srmulatsd cnte
[138]. O : B j oV e J e _ /11161 P :
mm G, stpagh phikiL A AEfon IR P I A A RMER s
[ 139, 140] used as the adjuvant in thé FLUAD™ influenza virus trivalent subunit vaccine.

Particularly preferred adjuvants for use in the compositions are submicron oil-in-water emulsions.
Preferred submicron oil-in-water emulsions for use herein are squalene/water emulsions optionally
30  containing varying amounts of MTP-PE, such as a submicron oil-in-water emulsion containing 4-5%
wiv squalene, 0.25-1.0% w/v Tween 80 (polyoxyelthylenesorbitan monooleate), and/or 0.25-1.0%
Span 85 (sorbitan trioleate), and, optionally, N-acetylmuramyl-L-alanyl-D-isogluatminyl-L-alanine-
2-(1'-2"-dipalmitoyl-sn-giycero-3-hydroxyphosphophoryloxy)-ethylamine  (MTP-PE). Submicron
oil-in-water emulsions, methods of making the same and immunostimulating agents, such as
35  muramy! peptides, for use in the compositions, are described in detail in references 119 & 122-123.
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Li pid A derivatives include derivatives of lipid A from Escherichia coli
such as OM174. OM 174 is described for exanple in refs. 141 & 142.
| mmunosti mul atory ol i gonucl eoti des suitable for use as adjuvants in the

i nvention i @4g J46Gesésgl eotide 10 sequences containing a ppEmERbddoossa
di nucl eoti de sequence containing an unnethyl ated cytosine |inked by a

phosphat echapiete tReRd BURAROEMNEFA) BRY RlcEmpikte FelRE’ sV AR NEE D! hPORNYS be alcddgs

cont ai ni n%u aI i n rom c. or pol y(dG sequences have al so been 'shown to be
i mrunost i ARAE %W e AYEEBG s can i nclude nucl eotide nodifications/anal ogs
such as phoshor ot h| oate nmodi f| cati ons and can be doubl e-stranded or

si ngl e- st gy isdehapier 22 ofivef A4 145 di scl ose possi bl e anal og 15

? lﬁ bsti Id t ut s:nefo&autldt@faé fnasa ERS Ibe qéedgdglada}b?mg@mvm& Ihvanndiles Aonifs d@aazga&amg&#s ne.

e adjuvant effect .0 eot | de cussed in refs.
146- 151, el aride RO ket Getrind e ggﬂsﬁ gl eaTT
or TTCGT Tar[dleﬁrﬁl} flowtre of Ep@lesmagreoiantayecks. Sapedind isclated froimtiie d:mﬂtgnfaheTthIlmm"rune
response, fl I

Coi |1 oap St oo i Bt Pl s i) fﬁ@@? FREh 5f als8 o, ARy

refs. 1530us8ed e &nrém;l grnatehasyrGliny Grpeplilin mReulapy élpr&eamey), apﬁe?agw@rm

ol i gonucl Qﬁﬁﬁagﬁw'(§aﬁ%ﬁt S&iﬁﬁlﬁldad adt TodmuA B nSinc 8MIpdrFicd SRR/ scR s RBEEPT OT

recognjtion. onucl eoti de sequences may be attached
at thdfr 35W"é%§’l’idofa‘f®¥?ﬂ°ns’lshﬁ%ﬁ ﬁé‘:ﬂg{ See, for exarrple refs 152 &

156-158. Bacterial Al r.i bosyl ati t ax r
Lhor oot mgronE dslteattes o oken it bl HRLR b P ) Spectiy et fifons
prot ei n i ssigethesedechhigoesHave béen iddatified, iindhetitg Q$HIiQSE 70Q8 B, QSAL; QH-A,'QH—B and

chol er a bnﬂ% %rgﬁe%lgp%ts#fo%éns%f 1 b m%ﬂ?ﬁi 8o d%l‘ptugﬁéigééill R%ideled i'nt}QPX#@t 'ng

t oxi ns as escrl d as parentera
adj uvant ssﬁmnméﬂmulmns mmealtmmrmwmbmhlascw@eml &25% in the formof a
hol ot oxi n, conprising both A and B subunits. Preferably, the A subunit
cont ailhs Gombiatiogs f ARPOFRE ai'fldoﬁh° E%?lér &9l pe t ied plog do5tnwnique  prsticiery caliedd .

ErT efR ;rrz abl ﬁnmﬁx’_fl_b@tuﬁﬂh tEgEddEnpleXs @IS@@II\%E %@r ﬁ)oﬂ-rl-f rmﬂauﬂcwslfy gjf-tﬁs&jﬁ%_lude a
- | ns an etoXLTI e
derivati egﬁjclslﬁ!@hgllﬁlfsuc}b Fﬁi gﬁ'ﬁ%‘&lvﬁﬁ[‘?‘ ﬁh lTat%Eflfggﬁ At S8PPLHeHEPe

found i n netidn ISCOBMs. P&EferaNy,nthe i[SiHDMrmcﬂmdeenmeorfmmreaerndAaQHA Bl HCIBEODRS i S

preferably b I n (RS
ADP- 1 i bosg @ﬁﬁg %g%wrg]g lfget@"f g? ??I%I géprnebgﬁl@éea%s%@g?% léglbfb de?(fr’]lgoorfpaé]fl }ﬂon%]
herei B0 byetergenstsbHé®d. in its entirety. -17 WD 2006/ 082530 PCT/ | B2006/ 000756
F Human |mTunoerduI tors Human i mmuynonodul at ors_syitable for use as

adj uvant s 4 TRV &L thp JeNstopRnt of 83n9RIE based GRivKES cagaeru?ua inefyt BA1% 1 ns (e. g.
IL-1, 1L-2, |L- 4 IL 5, IL 6, IL-7, IL-12 [170], etc.) [171), interferons
(e.qg. i nler¥izesemesand viveusibapat eolony stlrrulatlng factor, and tunor

necrosis fV%§dPJes aﬁd %mﬂll&aﬁﬁﬂﬁ@és@& QanW&PQéihﬁﬁla‘éQ@JuBhrﬁﬁﬂhﬂx%'d{@ﬁtuﬁﬂcfhese

nucoadhesi ves nmm 0 be  used as adpuvan in the inhv t| on ;wt bl?
bi oadhesi SEEHIE eaere QAR PRGEF TP REpIgIAS Eomc HirvR QALguall Bbineq -ps forgjulated
mucoadhesimitta phmbpholi;ﬁd Tﬁé}Qﬁ'S génerill@ dompathogahic \ma-rqﬂlcmbigwﬁdgemfaﬂlg daadtctpntain

P s e R T pa B st defbipe, BER Vit RS el B YRBGRAB IR0 RB S or icolgied from o

10 adj uvamhsleiviruseh.eThese eirdl iporteins] ft@hble for use in virosomes or VLPs mclude proteins derived
from influenza virus (such as HA or NA), Hepatitis B virus (such as core or capsid proteins),

Hepatitis E virus, measles virus, Sindbis virus, Rotavirus, Foot-and-Mouth Disease virus, Retrovirus,

30  Norwalk virus, human Papilloma virus, HIV, RNA-phages, QB-phage (such as coat proteins), GA-
phage, fr-phage, AP205 phage, and Ty (such as retrotransposon Ty protein pl). VLPs are discussed
further in refs. 131-136. Virosomes are discussed further in, for example, ref. 137

E.__ Bacterial or microbial derivatives

Adjuvants suitable for use in the invention include bacterial or microbial derivatives such as
35 non-toxic derivatives of enterobacterial lipopolysaccharide (LPS), Lipid A derivatives,

immunostimulatory oligonucieotides and ADP-ribosylating toxins and detoxified derivatives thereof.
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H Mcroparticles Mcroparticles may al so be used as adjuvants in the
I nvention. Mcroparticles (i.e. a particle of "100nmto -150pmin dianeter,
nore preferably -200nmto --30min dianeter, and nost preferably -500nmto

10min di an@iebsetsed frommaterial s that are bi odegr agghlg086hofkgn-t Oxi
(e.g. a 15 poly(a-hydroxy acid), a polyhydroxybutyric acid, a

IOO: y <(3|rt h?@ﬁ)h%xlc aermtnlrea(rjﬁiyrms felude mdﬂ@ﬁﬁb@]ﬂﬁfﬂﬂ@ﬁi QH@MPE)'[ £d) 3- wueta&ytated MPL
pol y(l acti olide) are reerr,o

negati vel ﬁ@ﬂﬁﬁ e A xtyre of - dﬁnor ?]cyg%g)m pléosalbé'}/] ]W%?‘y ﬁhéég%fag %‘t?(fafeélce
(e.g. Wit khanscAtpreferrad “suieli eargdett forms of B DagO- SR, mdnophosphmymﬁﬁd AGndigieedinl3 &
14 of ref_ .l f el 0

adj uvant Sr%‘r %3%%%&‘?%, nB!“%aeso’ Of dm éf%g{lﬁf%%hé{ vox € ‘lhf"?"‘g%"gthe h%%g’%

pol Lox} etepibeae [158]. (cherrmomtnm LR derinatives insfude wneﬁws@omﬂlpds%mlmwﬁ,ﬁech as

'”Ve”t'0”aﬂnﬂféh1%9%1&9&3)6%%%%&43&&?&%&%&?ﬁﬁlPﬁ pMoxysyhyl ene esters [177].
Such formul ations further Include polyoxyethyl ene sorbitan ester surfactants

in  conbi Nigid ArieMbdtiteFinclodd diyatiies biliph] A FomBYcherRfiaReli ¥eonye oM 1en Ml 1RY is
et hers or estgege_{s)urfac antl?z%llﬁ;ln&géfonbl nation with at | east one additi onal

non- i oni ¢ J&%F ARG ‘oxynol [179] Preferred pol yoxyet hyl ene
et hers ar

e o Gyl ] Ao e R0 B S B Cas
et her 10po Bgcfum}oet hyritainieg 4- CpGuovoyif (aaﬂine¢1¢otqda Isgcpmycet doytainireg aﬁuthrmlhy;ldrtecbmwne and
P et ML i oyl PAORSSOLRER E F pity,

pe tp ided E}@&Wiﬂf’ aspaky(d ﬁiﬁeawlre mrérel%e’ee ghopaiie be rrmwrtsrgtemdstoardj uvants in the
i nvention de a | - |- L-t r | ut a

N-acetyl - £ ﬁﬂa‘ér&?‘i‘ iefie Hieaoles metigrapionrinn { 2 2 RESARtorcigete modifeadons aid

N acet yl mesmby Hedb-leedtﬁn&dd-&}m%@@&mhaﬁm Ryferdnes! IalaJ M 2hd( 1145- Ascishe pabsitlé aydiogsn- g

L’éclz'/elr 3300 é?’ﬁﬂ{g‘};dr OX%AQQH%CQ nor %lf % & %")SFI gﬁ{t@n&e% zggl}anosit TX‘OaaZ Q0% G82ps0

i m dazoqurqwﬁluingwwbn@@mnﬁj&ﬂwldtsallﬁb@i !flmfs dé@léﬂdj uvant s in the i nvention

i ncl ude g}pam)d and its honol ogues g " Resi qui nod 3M‘§¢[ descri bed
further i rThP S SCTEBCQ&WGY by direcigd WH’W@eFﬁG ap Beooid @HA@bhraSTCSTELRR) B of

tiosem carpez Hastﬁclﬁe%mhdm el tm.ﬁteqés b MucR k4 altr; G-A ODN, or it

Qﬁfﬂiiﬁii%a?r%m%??w% R SRSl e Bl St oo

t hi os@oi cardaficoniedinaefe. [3a¢155 Rutfarably, thE CpGts ¥€pGA ODN. st i rrul at i on of human
peri pheral bl ood nononucl ear cells for the production of cytokines, such as
TNF- a. P. Pleferaidpt the i CpGlolipnmuciekgide 1§ cErxﬁmptbdaso dhat tthey fiit endt s raceessiblepfou radeptoras

vell as m?%claglﬁﬁorpbgﬁ&{aﬁyatg}p d\}@}ol |n t Ete“sre ces?&g’ Ing%&:g&‘bﬂ e;F? &QUE’ nds

all suitab e as vent ose escr ed
in ref. B@nunprrerstr%pptfammmta}r E6pBURdE6-43% particularly effective in the

stinmul atigon of human peripheral blood nDnonucIear cells for the production
of cyt oki Racterial ADP-ribosyleging toxins and detoxified derivatives thereof may be used as adjuvants in the

25  invention. Preferably, the protein is derived from E.coli (E.coli heat labile enterotoxin “LT™), cholera
(*CT™), or pertussis (“PT”). The use of detoxified ADP-ribosylating toxins as mucosal adjuvants is
described in ref. 159 and as parenteral adjuvants in ref. 160. The toxin or toxoid is preferably in the
form of a holotoxin, comprising both A and B subunits. Preferably, the A subunit contains a
detoxifying mutation; preferably the B subunit is not mutated. Preferably, the adjuvant is a detoxified

30 LT mutant such as LT-K63, LT-R72, and LT-G192, The use of ADP-ribosylating toxins and
detoxified derivaties thereof, particularly LT-K63 and LT-R72, as adjuvants can be found in refs.
161-168. Numerical reference for amino acid substitutions is preferably based on the alignments of
the A and B subunits of ADP-ribosylating toxins set forth in ref. 169, specifically incorporated herein

by reference in its entirety.
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The invention may al so conpri se conbi nati ons of aspects of one or nore of
the adjuvants identified 15 above. For exanple, the foll ow ng conbi nations
may be used as adjuvant conpositions in the invention: (1) a saponin and an

oi | -i n-wat etveesvdsieesn [ 186]; (2) a saponin (e.g. QS21) +par/igdediddnise LPS
derivative (e.g. 3dMPL) [187] (3) a saponin (e.g. Q821) + a non-toxic LPS

derivati vE_( ;@nzm&i&@@dgﬂax@ chol esterol; (4) a saponin (e g Q821) + 3dI\/PL

+ I1L-12 tian tlons

exami o,  SBbACntpSa PSS Bt bt i et 2R AORR SocBloe SHBIpc iclhes "
10% squal Jamleuhinm%gr Wbdn 1BETNL-45 %15l dLﬁimIbe & [é@@]y rm-'r) L1781  intarfietonsh te.gVDP

ei t her ohY %a%?oghé%%;c?lgﬁy ﬁwﬂt ?%tc%\r%ﬁh%n%} nBéroM@fkexed to generate a

| ar ger partl e Size adj uvant system (RAS), (R bi

| mmunogheg) i?&]"t"‘é nésagd&{pcg Al ¢ pe, 0.2% Tween 80, and one or nore
bacteri aI wa’%'lf—cmrpvwe%ﬁs—fgrom the group consisting of

nmonophos phioadhesipésdand nfucpadhesivesemay abse o mpadornrdjuyativin thednvestion. wiitable
skel et on iﬁﬁeﬁéme@f ﬁélﬁ&@%t&’nﬁ@'—hﬁl% %&d(m}&ﬁm:s [139d of RhucBReNes ”REE' B

m neral sal such as an alumnhumsalt) + a _non-toxic derivative of

(such as eaqm ed fgsivptivegh of apele@cwhiat adidy  BYYIRty disebolpupcdyving  RywHidene e
di scl osedpdl aedﬂacmeelaﬂ catbostyifethylediTulosENEhitesh Ml drtivitived there6finky ald) by astdssi S
part:vg(ﬁ ﬁdél?l rred 2 ntigens are generally adsorbed to such salts.
The "N@?W conj ugat es use a hydroxi de adjuvant, whereas
30 MeningitecTM uses a phosphate adjuvant. It is possible in conpositions of
t he invenmﬂé!éfz"érb sone antigens to an al um nium hydroxi de but to have

ot her ant Nmemnicnesaﬁ@oslis@bé QSednbs fdjwvants dh wlliﬂ' tirivemioﬁhpﬁ@bm-teclesl (Re. gelpamalb of
however , |f tﬁ ﬁf err. e t 0, use 1fonrl n S8 ?0 > ydr, o>8|tdee £0)
phosphat e OB Bg’t'ﬂ iaggserARqre pis B’at “ﬁé ) B 5%‘%3‘ pt RLefergd] ?{re or
all can be5Wnmdo b0 @l dinmeter) fori@d \ONPMEEYilS RBRHe POTEBROBEGIND 00TE®ic W@t hods

of treat % o] h Sigh

Fesponge T o) G, 8 ?"‘?W‘?%Wé Ed b 00 Oftockl, b oA BINE  on
of the i np@iyRBpIgHCIORe;tdie), 'Fh’rmll/( Wh@-qmmédq—)mawieére% aptioneliyetreptadyto have a
protecti veeganm}naﬁgg%a alHicel (@\go W@ SSTHNL ér@%bs@t&e]yﬂ]ﬁrg@@%ﬁﬁﬁe NRY. iadth € caionic
boost er g_onse i s preferabl human. \Were the vaccine is
for proph§i8mbSughas, human is preferably achild (e.g. a toddler or
infant) or a teenager, wherethe vaccine is for therapeutic use, the human
is preferabld 134 pldes A7dnded for children may al so be

adm npgt eE%;n@ oadp&sbﬁw eergmlanb@s SBASHr 51 iduvalQarRIRscribB@NEHEIMAITEY, etc.
A preferred class of humans for treatnent are fenmales of child-bearing age

(e 9: Ca0Ry5euihIBRONE) and MR REELSEGELBRS | Pregnant feml es. 10

The |nvenr|on aISO gkOVIdéS on of the I nvention for
medi camenfdiuvanes sujible Sarss in %w ﬂ?‘@f“é‘?"a pelpde, polxoxysthyleps &thgrs 4

ina WHmTEdterih I[1Er). lSthEH $orﬁmllstneﬁwm9elgllmud@omﬁﬁyéthﬁa)e adtblitdns tegfw fmr?bﬁﬁterlabl y
a vacci ne e |nve ion als Vi C ate o

i nvent i on®9 ‘T%‘@“% G QEto5¥e J)’%E ‘ﬁég ?}@ é?l?yg‘?ne gf”i?ﬁ@‘gé’ﬁ ?t?ﬁ"ﬁﬂﬁgc‘%ﬁfnesslﬁonse
in a ginmredmbiddhiod kdthent lepetsona ndditiatah oasionic sufactne sueblay ah octoxinel P78l Ereférmd

and/or tr g@f&@@&ggﬁe @thglls%ss%leséw% Rie ﬁ§ o@%@ngﬁhra?oﬁoﬂe 3&9@9%%18&9&' s

or bacter eunonl a, neonat a trit
ost eonyel {laureth %emlmcyaﬂwhm -pisteorybether, polyoxytheylenc— -steoryl cther, polyoxyethylene-4-

lauryl ether, polyoxyethylene-35-lauryl ether, and polyoxyethylene-23-lauryl ether.

K. Polyphosphazene (PCPP)
30  PCPP formulations are described, for example, in refs. 180 and 181.

L. Muramyl peptides

Examples of muramyl peptides suitable for use as adjuvants in the invention include N-acetyl-

muramyl-L-threonyl-D-isoglutamine (thr-MDP), N-acetyl-normuramyl-L-alanyl-D-isoglutamine (nor-

MDP), and N-acetylmuramyl-L-alanyl-D-isoglutaminyl-L-alanine-2-(1'-2"-dipalmitoyl-sn-glycero-3-
35  hydroxyphosphoryloxy)-ethylamine MTP-PE).
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The subject in which disease is prevented may not be the sanme as the subject
that receives the conjugate of the invention. For instance, a conjugate may
be admi nistered to a female (before or 20 during pregnancy) in order to

protect of f g@rdopclosese- call ed maternal inmunisation' [190ct88dds006)3¢ way of
checking efficacy of therapeutic treatnent involves nonitoring GBS infection

after adMm nﬁﬁﬂdzg&dz@ar&fgdn@umﬁnposi tion of the invention. One way of

checki ng c ctic treat, i nvol OH n

res ponses%Ia‘fI 1 %/f fﬁld%@ é‘ﬁ?e SfRouLg é‘f‘{@ PR :ﬁ ‘?aé’gog Be, oy ‘%88%%01“% on.
25 Prefer ireuu&mnﬂmé its hernelogifes (énge “RmrqmnmdﬁM’@adrscrchqﬁ gyrthaningefsi 188dyd 183t re in a
patient that |s superlor to the criterion for seroprotection for each

ant i geni c Nedhipsam ompagdspt abl e per cent age of human subj ects.

Anti gegs Ek&rﬂpl%rbfaﬁ§&ﬁh@a}l?ao&%h@9mﬂs tals Gofefl a@lﬂﬁﬂﬁdé"@f ﬁﬂnlﬁa haﬁlﬁ'ac@lﬂ 1 ggr ed

to be seroconverted agajl nst ant | gen are wel I known, such res are
publ i shed Swnmgg‘erﬁowvwe lew&blc fgsuspappdipragis dp Qﬁnwmsqren% H‘é“nthei?fﬂﬁ?ﬂ gd in

stati sti calf] y4STES &ﬁés@@&hrbaamé Sre PartRUIBHE effetive i e QEMANME6H 6fhundéh pERipReral

pr ef er abl Inrgre th an 90% th nmor e referabl¥ %than 93% and nost

pr ef er abl ¥7 08B me Cafés%faéf PBWE“H’F’O Fokings. e 35 general ly be

adm ni stered di rect ly to a patient. Direct delivery may be acconplished by

par ent er al0. Inpmethrieoppogndssubcut aneousl y, intraperitoneal Iy, intravenously,

intr awscﬁkﬁﬂys’ op 'hzgt?nt}xﬁx? c'oﬁlli:&ﬁrﬁig 3 S| saQalﬁgth&f @fogdaﬁﬁﬁﬂﬁl)l e(rﬁuﬁi\étuﬁﬁ%oﬁld’

oral, "vagi na dernal’, 'I'ntranasa
or ot her ﬁm@wforammpﬁwyisraatsu@ble foruse anadievantrin 9% imvention @t:lraéﬁ {hese dessripprbin

thigh or tdre lﬂppﬁie &@hﬁtﬁmﬁ’%fn 6:511%5‘ aré W@ﬁlh&ﬁ ePBMiveenVie fini@Ridh Sof(Runthn 2

-20 WO 2006/ F?1 /1 B2006/ ,%/ g{ﬂ (f( nee%‘g%m\ﬁ:ut needl e-free

i nj ect i onPRRRre| ble ?’?‘K?E‘F?rl‘j%lﬁfg ePrR Cg‘ VIQKHED, & % dose is 0.5

m . The invention nay be used to elicit system c and/or nucosal imunity.
Dosage tr gat meedtios my o aombﬁgl oemﬂmaﬁons eha@udteoﬂxrne @r fMokd cbfnheadjimets sdzhefibdl e.
Mul ti ge d SEs e, 2l eld in a pri Vi mggnls tsonusc %du estonsgllupr JNa
boost gatl Ir{‘pgch dth Wn& p°r| Ner ndo%’é ué‘fﬁeauf"g nggy BEPEHIT S g’by a
boost er d@xyentmhéldialsasonmnﬂab bé-ln-mmangnwepnvéléﬁ] (62)i ansapeninl (e 2528). 2 nobtekigeen
4-16 weekgp ed.

£hs a@f?ﬁnb@géﬂgs t)rtmgdezq sga%t (el QSR+ hendrnkit m%ydeﬂ%fv& . 1

GBS protein antl roteins can be includ
conposi t | éHMPIa}+ewholpﬁvehﬁ)cﬂqsapwe£egrﬂaS} b& 3dMBL s Bd 1 optignally dra ﬁ?rebél% f or
conj ugat eféS)Qfombfﬁ@tldn@\éiiB&MPD withafot |e%mﬂlé QY21 RAd/bOF1-BLNaEr dﬁﬁnmmqm@ (6PSARS

 mvon?Don SPHE BBADY BB, Lk gt Pr SPeRERE g 13T, StgHAgE ither

preferred n(ﬁ&&thpdmdem mbm@easxserﬁlﬂﬂom&emm:teld td gmeram/aelatgeﬂpnrmmsmmamslas (7

GBS67; GBS{01 o9 toal of
t hese fi ve§%b am |c'§1§ Ster%%&g (tl)ﬂ?q qmmu%%‘%%ﬁi éq‘nualuflgg Zﬁ:gsﬁhalgnequté%gg\g%ﬁ osrﬁ’ %‘rﬁese
five GBS pnovemus bﬂc@nsE@lll WiNGEmponeus Bomethe igroup Qonpigeigtdf onenoplsisphngipid A
I nvention ectt&g@oée“‘d‘in’rﬁﬁla{ea [ﬁ’;IvICEQJnMF}.%HtWﬁP s!&‘i’é%&?}{ : QW'SQ, %gfe?éﬂéy“@[ﬂch-dcws

sequence se from ,

conpr i28i ngPePY™hind8)pae aemeregeaaréheés fsHelt aswaelunee'ae éﬁeé’ : Bfé‘ntf’%“t’ Jergtivimel or
more of SE®SkfchNEd3dMIIg. 5 and/or (ii) a fragment of SEQID NOs | to 5.
Dependi ng on the particular SEQ I D NO, the degree of sequence identity in
(i) is prefugsaltstinds Gat &t afhrdBRRInRAMnE Bedits 803acldedin chapter 7 of ref. 117.

75% 80% 85% 90% 91% 92% 93% 94% 95% 96% 97% 98% 99%

The use of aluminium salt adjuvants is particularly preferred, and antigens are generally adsorbed to

such salts. The Menjugate™ and NeisVac™ conjugates use a hydroxide adjuvant, whereas

30  Meningitec™ uses a phosphate adjuvant. It is possible in compositions of the invention to adsorb
some antigens to an aluminium hydroxide but to have other antigens in association with an
aluminium phosphate. In general, however, it is preferred to use only a single salt e.g. a hydroxide or
a phosphate, but not both. Not all conjugates need to be adsorbed i.e. some or all can be free in
solution.
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or nore). These pol ypeptides include honol ogs, orthologs, allelic variants
and functional nutants. Typically, 50%identity or nore between two
pol ypepti de sequences is considered to be an indication of functional

equi val encewd fig6ishiag Pet ween pol ypeptides is preferabl yngﬁﬂoﬁgm@gﬁby t he
Smi t h- Wat er man honol ogy search al gorithmas inplenented in the

program (@gmaggjo?t,‘{kawnecul ar), using an affine gap search with pararreters
gap open E_enal ty 12 and gap extension penalty=l. Depending on the

parti cul afhshgentionae prewaddsraagatind orgrisibgiay imhont desponsprin semammileemuprising
consecut | xcﬁnm@fehﬂga aﬁdr&lacehﬁ&mrgﬁosﬁﬁﬂ B?fh@%eﬁﬁﬁi‘x m%).ﬁﬁ&%@g ’Iﬁé‘uﬁrﬁﬁwﬁ@%&ﬁs@m ar

sequence, .n IS [/

30, 35, 4i5prefeably erotegbve apgd Pf%%rablg @VOIYW“BPOWr The mqfh%d mwalaﬁé ﬁim%&v regpprse.
conprise at least one T-cell or, preferably, a B-cell epitope of the
sequente. The mapwnaic preferably eoperan. Whereothe| vaeqing i & Repphylerticapsey theehymanyisi ng

PEPSCAN [ﬁr@&raﬁb%?d cild (§gmtb@dlerf831idmﬁ)sératébrnaéeb%e€@tﬂe bﬁscmﬁﬁﬂék fheRPetie ush, thesSi NY
t he Janes eni c dex r] proaches’ [ 199

TEPI TOPE [YB 'S P’i’?gﬁ?trbb? R%“[“%O‘EET de‘bﬁ R?}éf;e“&“ﬁb??\?e ¢ adpstersd) ad“‘kﬂﬂa&

[ 204], Tstotaasss $a240n |dpsagy, dmamhogeniity, et A0f¢ferradilasy ef hmans dentrea@ieai are fentais

o o neRPh RS Egggd £ CBaE PRy oo e pfdrBRl PCh SRR RARIET S 5t ©

SEQ I D NGs am no aci Wi t hout
their t m.nal a tide. Renpval one .or domai ns,. such a
| eadetSor Th giErict 308\ nPO8i . GamBatecnt e 00er G0 Es e BBl o o

t r ans menbmadieamen isqmgfembly\eblpb asisd an imegine respmsainceimbmual {/.eaih sheorimnynegshict

can be ug Osg ﬂﬁﬁﬁﬂo&hp?e%{%% QJéE gi ven below (SEQ ID NOs 6 to 19).

These pon pti de may, IDNGs 1 to 5, include one or nore

(e.g. 1, Pe %nveﬁhon alsq gro@ides Qhe g?c &P a C%bﬁ%ﬁgte %?qgee'iﬁ{% ﬁo\ﬁe tﬂ?qua@ﬁf V\ﬁ"cﬁf I%as a

repl acenen ts o ano

rel ated sméw@mt fprra@mn lamqnyr@mr@@l@drmﬁlrnd acids are generally divided
into four famlies: (1) acidic i.e. aspartate, glutamate; (2) basic i.e.

| ysi nés ar’fg&saium anfimethiody #re prefdbly Sm-thpreveniiow and/er tagatment of al dissese dausedibve,

I sol euci ngy, gz%&ale”? %&&Ydl al gk NGy b%&@hﬁn'&%natélrgm&n , nedfidal ( fhkningitis,

uncharged p ycl ne, -asparagi ne, glutam né, cystine, serine,

t hr eoni neenQoy}eggqsff@teomMgﬁweam%&ﬁgs ¢rypt ophan, and tyrosine are sonetines
classified jointly as _aromatic amno acids. In 10 general, substitution of
singl e amlh® sehiecdn whichi discaseels orqvanicd imey nebbe tirotamPatsethy sHRiprihasrecsives 81§ t he

bi ol ogi cakoredateVatt the lnﬁeﬁmﬂowpﬁawé% chanYgaﬁ:' By b@ﬁdhiaﬂﬂgste?éélftoq fefaleS(béfrelor 1,
Nno aci el etion

2, 3, 4 1 I 1
Sk | B NBiriok R paner B ot bl TR 0 el ammapgeten (o-ToAtk v f)
2, 3, 4, t .

ani no aci 3@7 Waﬁ’eqfa"c%F%“gt ef%{cw @é&rh%iﬁ&é@g?@ @chiﬂﬁe@gmg?&egt]‘?&é@fwff’q ngf

i nventi ona@ﬁimsbmqgrcﬁnm adn;ic:mumr@y ﬂwaiylﬁenﬁo@ O(jrhywa;ztwnheainn§ymbmsdfq:rdpiaﬂamt¢ol e
or in art I, gest | onhger ti de r ot e

O ansl ar BrawrR RS Mg PrEine R RER SEE e X aftighe 80 SupiRisation of

r econbi natite cempositigi on) from the organismitself (e.g. after bacterial
culture, or direct frompatients), etc. A preferred nethod for production of
pepti @és Raferadiconpatiods of thoingeritiou ohnvesfer an atibody titheeimagatiens that ik egpiegor to the

209, 210 h
s et nouSrE i RERPRRARL bl eal BITIGAL S Borlf b Gif fBlchlbbieCbefft gt O it
may al soSwuectss duntigepspwith aprassepidted pntibady élﬁeaﬂbpéfr Nﬁlﬂqme host eﬁh@cmsvéwed to be
synt hesi s ser@doaba&u @gdms$ metahteg%harml B8wn, U duda ties A8 @umhw@mrgamtlmxudae

produced b}/ WtI-f(f”l '}, efaraély morc;r tr}]llag 86‘% of a statlstlcally 51gmfu cant sampie of subjects 19 séf'(lyc\énverted
30  more preferably more than 90%, still more preferably more than 93% and most preferably 96-100%.

Caompositions of the invention will generally be administered directly to a patient. Direct delivery
may be accomplished by parenteral injection (e.g. subcutaneously, intraperitoneally, intravenously,
intramuscularly, or to the interstitial space of a tissue), or by rectal, oral, vaginal, topical,
transdermal, intranasal, ocular, aural, pulmonary or other mucosal administration. Intramuscular

35  administration to the thigh or the upper arm is preferred. Injection may be via a needle (e.g a

-20-



Bi ol ogi cal nethods are in general restricted to the production of

pol ypepti des based on L-amino acids, but manipulation of translation

machi nery (e.g. of am noacyl tRNA nol ecul es) can be used to 25 allow the

i ntroduct i ogv@ioospsasdono aci ds (or of other non natural agchrapeéehersssuch as
i odotyrosi ne or nethyl phenyl al ani ne, azi dohonoal ani ne, etc.) [213]. Were
D- am no akypdgermicndediRh, Lt Geedof Bfectidr may altqiaivelyrRdust@ Al Sgpicd Gittagikoular
synt hesi s Pol&/ eptides of the invention nay have coval ent nodifications at
the CterMRESEM/ or Nterminus. If these GBS proteins are included in
conposi tians. of .the igven ey..can ta}él% various forms 30 (e.g.

ion. th t.h
native, foR BrRationngy %kﬁeélfogegl,mﬁ%nﬁp{j? EVUSPBUM™ Y dat ed, non-1i pi dat ed,

phosphoryl at ed non- phpsphor yl at ed, ri stoylated, non-myristoyl ated,
oot | DO AR ot Bok SPU et bed st G Sk soheahduBp Ytes gy g
used 5 pusedin £ptimary Sunshigation atheyuleard/drieabdosterimmenisasivip sdhadule. Al pritmary daze

from ot he i fr fro at u -0C in al. | des),
par 1 cul oY BEPb RfigweEnda gl lCihedls S b RFRLRL A0 REVMPRRELIEEY o
and ani nobeiwpad 4s Hyeieeks)eansibeORSB Priwingnah bendting canbsgowinglyeletgrminedi n 2603 V/ R
are set forth in ref. 93 as SEQ ID NOs 3745 & 3746. The am no acid sequence

i s SEQ | DS plotbinlaiisens- 22 WO 2006/ 082530 PCT/ | B2006/ 000756

MRKYCQKFSKI LTLSLFCLSAQ PLNTNVLGESTVPENGAKCGKL VWKKTDDONKPL SKATFVLKTTAHPESKI EKVTA
ELT As mentioned above, GBS proteins can be included in compositions of the invention. These may be

%TFWU PR YT e EE TABERY i TR YA MEENE Lt NSRRI WR i RUlPE AR RS of BRTKES
EHVKGSVPNEISRIMEASAIHRISEHEINRE| PEGTL SKRI SEVGDLAHNKYKI ELTVSGKTI VKPVDKQKPLDVWFV

SNSVNNDGPRBERpiRinaRrtigqna fesuas/Rish thsajuuesiey molriy s diseiresdrinvateseraepBk vt BrkrT)
QrE 5 195. Five preferred GBS protein antigens for use with the invention are known as: GBS67; GBS80;

NYSHIQL TN BB A NG BECRY Y SR ST MASNEARDLL SR 1 i

VTD
OV TRpy Al N i Terigth sequences tor these tive GES proteins are SEQ D NOS 1 16'3 hessin Compositmns 2

NYPKGTI YRRy HEHEDR Tt HuNFioK G KA BIpBNpEitiDe SErRISMY NE EYIONGIOGTRCH s EBABKESDCE! T
ELM

RSFSSKPEYVERI W rakrsiivg 1987 P EpivPRAsR S ORI LSR5 R & Eﬁgﬂ"%ﬁ%ﬁiﬁ QG\D

GSV sequence identity to one or more of SEQ ID NOs 1 to 5 and/or (ii) a fragment of SEQ ID N

VKDG ATGGPNNDGGE LKGVKLEY! GNKL YVRGLNL GEGQKVTLTYDVKLDDSFI SNKFYDTNGRT TLNPKSEDPN
TLR 10 Depending on the particular SEQ ID NO, the degree of sequence identity in (i) is preferably greater

DFPI Pish ROMRIYERR\ ORI AaEH 5 DN, b G SR IR 5 0B DI BN

DL KDGKYQL PEmorspEibesgpoirieptides iodedrrrioenvrikei e ollgtiecprpits sndripgiorel mewecca

LS FI LI GRpMpl/S38) HeMRISTBILKRI FRIDEpRI RS B oS GieB hUSan ndication
ransne r regl.on C | I nai e underil i ne r | ONn C se (0]

oot or Bl g SegNas ey ety 6aER PVigbdigrn torarrety] SeeRaf Bt

t r ansnmenbSmite-Watginan hodblogpsedreh nigomthmdas intpldniveted nin e MASR G yragent (Qxfest ed

]?g‘; faﬁ%tergiveﬁe%gﬁéggﬂ%%ﬂnggaﬁ Qear@ whE PIREER eapSiifeh RndfR87 ohd 35 ERkuston Set

VRKYQKF SKP¢7RE5E~CLSQ PLNTNVL GESTVPENGAKGKL VWKKTDDQNKPL SKATFVLKTTAHPESKI EKVTAE
LT

GEATFDNL| Pepprtingpr thepmdiekdar SES WO/ tenNagrrrteorBEDRNGIH ommoseat drasyronesc e TKES

YKL amino acids from the sequences and, de endinF on the particular sequence, » is 7 or more (e.g. 8, 10,
EH VPN AR 5 e o, 503 s oG R o o] RGP

SNSM\BIDGPbrfipidblis A KA SRAT GEA UK Drd fERABIG DNBRVAIL ¥AiEShF thEcE b/ KCKEDRH Y afBlofFEKFTI

N SHK QL TNREAESS RATBR B P BRSSP IEIBEN SR 1 v

VTD predicted (e.g. using the Jameson-Wolf antigenic index [198], matrix-based approaches [199],

GVPTRSYAI b pRSHp e et KRGO IHSNT L b HEEER! KGN P2L 2BHDAYERY [26)lGlidsHYLD

LNL
NYPKGTI YRIGS/drepipiityyi2Q8, rutiesvioindre 261 sethraustigds dischosrsanreferaeeAiiershael T

ELM 35  Other preferred fragments are SEQ ID NOs 1 to 5 without their N-terminal amino acid residue or

without their N-terminal signal peptide, Removal of one or more domains, such as a leader or signal
21-



RSFSSKPEYYTPI VTSADTSNNEI LSKI QQQFETI LTKENSI VNGTI EDPMGDKI NLQL GNGQTLQPSDYTLQGND
GSV 25
MKDGI ATGGPNNDGG! LKGVKLEY! GNKL YVRGLNL GEGQKVTLTYDVKLDDSFI SNKFYDTNGRTTLNPKSEDPN

TLR WO 2006/082530 PCT/IB2006/000756
DFPI PKI RDVREYPTI TI KNEKKLGEI EFI KVDKDNNKLLL KGATFELQEFNEDYKLYLPI KNNNSKVWVTGENGKI
SYK sequence region, a transmembrane region, a cytoplasmic region or a cell wall anchoring motif can be

DLKDGKYQL | EAVSPEDY o a%él' ég‘?\%ﬁ%@ égb:]ﬁ%% t%l‘:l\é EEGDKHLI TNTHI PPKA | PMIGEKG

| LS GBS67 contal ns art am n rvé“of a cell wall anchor,

shown in Ktalics 10, SEQ 1D NO n so econbi nant host, cel |
Syotoms, 1o pSayrney shpplita by sERRYor RS T SPESTRERTE £ 2. 850 6.7

secr et i on8d, 18, efceontsirvating arGBSA@TId pephacements feoreplabendmtasitf opehihino Acid withiangthsr, i n
one prefe 6 LAt i .0, ane
and he ool el Kef AGERA e G Cendloat3bdhaatfind BAELH: ety hIQESEB T
CBS67 fra&lﬁg]{ﬂSZ {13 acidic Le.spaitaise Blytamats; @Ebasicn eNtgsing,@rginine, histidine; (3) non-polar Ze.
'I\E/f_lﬁY@FSKhllaﬂ'ih@Lﬁﬁfln&qIREM,W%&'EMPENW%W%MMT%@iﬁﬂpﬁﬁKkﬁWTA
GEATFDNL | PREBFRES RSP E @y kY RIES T APRIBIERIGETH ERR SIS ceps=ethreaisrTHoVRBTKES

YKL 35 Phenylalanine, tryptophan, and tyrosine are sometimes classified jointly as aromatic amino acids. In
eV RPN RRA b biRafioi of SibiE o BLias WRhin mhest enhes d0ehd Yiavd d ntjor dhekewloh e Vv
SNSMNNDGPRietoRIqrKek KityA AE GriRetidesanaySiRvALdeToreSDINOBCRIY D AR KEERYY G QL KFTI

QrE etc.|):_ sinFIe amino acid deletions relative to S@E&ID NOs 1 to 5. Thmﬁ?\t}gﬂdes mag also include
NYSHKQLTNNAEEI I'KRI PTEAPKAKWESTTNGL. TPE EYYLSKVGETFT DDI' LSQVNRNSCKI | VH
VTD one or more (e.g. 1,2, 3,4,5,6,7,8,9, 10, etc.) insertions (e.g. each of 1, 2, 3, 4 or 5 amino acids)
GVPTRSYAI MMtk (o vhy ESQFBRMEINGYL NKSNFLL TDKPEDI KGNGESYFLFPLDSYQTQ | SGNLQKLHYLD
LNL

E\L/I\PAK% 5 Y RiNGIAvdfkitikaTdT Tike-iX b NabiK e prdpale i et Wi WNE by Kb P Enfdkds S EfaAtitoleIPCEl T

RSFSSKPEY sy bsesHigEion ask pelsprRbirs Uragq RS PEARATALR fioe RGN rysEisrHer oanD
GsV from cell culture (e.g. from recombinant expression), from the organism itseif (e.g. after bacterial
NKDG! ATGGRMSH bV K YuENE YY G /e ST Y P BRRE P M DR NEREDPN
DFPI PKI RDURE YPRIvES KiNFird Crentieal uakBINNROL.2IRGASHHE rOERNRONEL StnEeBINNSICIRITEBINGKI
SYK K AN 4 @/Mﬁﬁﬁ ﬁb%}., R,
@S80%4E?gé%(%§g’%§gdﬁg¥t?g&sa putdgﬁéve ce 0%1]@{%@? e anchor gﬁnﬂz@ﬂ m
protei n. Ri§ePeyssdde pamar fiuloAsar alteraative ncheminal eynthses.chielogipg! synthesisimay be
Z $r7 gt é pg7\lséeid%. hﬂfe %dlyﬁéﬂtﬂbsﬂgi)ﬁlﬁb?prwu&cﬁﬁy&raﬁgthti&fnoT?iﬁ m'gy lbé &in'iec&%xt &Sﬁitg@ﬁ@n Ivg)o.NOs

: ami no aci d seguence e r w a ) 2:
VKL SKKLLF%ﬂ%%%@%ﬁWA&R?%M&/MW&W@&E&F%&KD@
VI S acids, but manipulation of translation machinery (e.g. of aminoacyl tRNA molecules) can be used to
nggﬁlWW%Mé%ﬂPb%ﬁ&- ks Bt Kof R AR R oA RiRKGINVRY
EDL KNSPSNrE&aiphepialamewzdebporamisg ew) VERNAVRDEPranpROysid aebendsdr hers ekl KS

TP is preferred to use chemical synthesis. Pol Ie%iéilgs of the invention may have covalent

ANL GDYEKFEI FADGA_TYKSV&KI, KI GSKTLNRDE TVDNQNTLKI TFKPEKIgKEI AELLKGMILVK
modifications at the C-terminus and/or N-terminus.

ALDKATANT FLEI PVASTI NEKAVL GKAI ENTFEL QYDHT PDKADNPKPSNPPRKPEVHT GGKRFEVKKDSTE
TQT I tﬁeAse IGE’»S proteins are included in compogilzi(%s of the invention then they can take various forms

L GGAEBDL L ASDGAWK\WHRAnk KANEMFMEIAGEAT O K ST Fol G DANARE AEI KL KE
TKA - 23 E\F’E 006/ 082530 PCT/ |

006/ 00075 ) R
PEGYVI PDK POV RG DA PEL LR AREPEECESh o VAP AVRRERURERR
TKD N GBSettuesh eti)nEhey ane preferablyaised mauieified or sibgtardlally pugiféadcforn é¢isabstantitlbh i s

i ndi cat ed ' e . ;56?%}% @dBs)) QaRichddy oM
the | eaderﬁlaé(;rﬁtogfaﬁg]?Eélg%%g%éeégggﬁg(ggg?p%%%&gﬁﬁ{ge ]rjermj\)(cabge g{n }é%rrpl e
of such a°hesaBs or beshestkpolypertides)f ort h bel ow as SEQ I D NO  6:

AEVSQERPAKTTVNI YKLQADSYKSEI TSNGGE ENKDGEVI SNYAKL GDNVKGL QGVQFKRYKVKTDI SVDEL KKL
TTV 35 (GBS67

CADARVET yetite zhiahito acta Seqlenl ot GSe7 séiuRntd 3ronh sehoypé V' sintin Z6by Wi kg S-S5
| YPKNVVT DERHITHDREE\AR s SRODRCONDS BHERKITIOK I RaD @Dy BerencE kRO NOKEharinKkl GSKTL

NRD
29.



EHYTI DEPTVDNONTLKI TFKPEKFKEI AEL L KGMVITLVKNQDAL DKATANTDDAAFLEI PVASTI NEKAVLGKAI E
NTF 10

EL QYDHT PDKADNPKPSNPPRKPEVHT GGKRFVKKDSTET QT L GGAEFDLLASDGTAVKW DAL KANTNKNY1 AG
EAV WO 2006/082530 T/TB2006/0007
TGPl KLKSHTDGTFEI KGLAYAVDANAEGTAVTYKLKETKAPEGYVI PDKEI EFTVgQT SYhF[tKP1'sDI TVDSADA
TPD Tl KNNKREG RKIGGEIETAS T YA TGN AP AN GMARIRHK DI NGB SE BT RO Kt TA HFES K EEKCR AERT M nal

t ransmenbr ﬁwFﬁﬁ?WTWF'&?EFWF‘MW@W@WGg I@WDWWQWK@@%WWQG t he

e

regi ons andf,pa
fragment i avm KPEDIKGNGESYFLFPLDSYQTQI I SGNLOKLHYLDLNL

MKL SKKLLFSAM'HWEME m‘m RIOAKNEE VNG B 1@OREBY KiGikt SIS RIGELENKDCE
VI S RSFSSKPEYYTPIVTSADTSNNEILSKIQQQFETILTKENSIVNGTIEDPMGDKINLOLGNGQTLOPSDYTLQGNDGSY

NYAKL W\IVKg(_mVREYPTI T IMEMGEIEFIWWW GENgi_??%KRSNVRY
EDLKNSPSN P B A e L e R R A T S BIF ER AR S BESR &P T v L ks

TIP
ANL GDYEKFEP§6iqonising ¥ Griemringsiensgienbrreieeiet Mhish s ntieater by the-vadenkimsderegien desefimL vk

NQD 20 to the C-terminus of SEQ ID NO: 1 above. One or more amino acids from the transmembrane region
e DKAT@“RQ&“&F&EL‘%\JA%eNEm%V%&“ bRt et emblahd R PRI DS TE

LGGAEFDL L ASDHEERIER frpaientdanT faduein@enSEGOAN RLKSHT DGT FEI KGLAYAVDANAEGTAVTYKLKE
TKA  PEGYVI PDKEI EFTVSQTSYI\FI'KPTDI TVDSADATPDTI KNNKRPS | PNTG GBSSO cont ains an
am no aci dFFRFISKIM R VECESBY HENGA] BN KPLKATYLITT AR RERK T Y TABRT SEQ

B G

protein fr @mmhﬁnhmt[Imbimpﬂii@@smhﬁwt:m;@mMGmeMmdémxmpmb@ammm
regi ons angviTReYAg I HKL.OpHY ESCARONKBNGYIBESNF LUTERPED EXGNEFAS Y ERPL S YoM ITBBB OKLHARPLEX anpl e

of such a NF¥X§ PVKEHGT BYKLY BYSLRRHY EPIGMHF G 8L SGERQVY FE ANOBGT FOKLKEEAFKLS DGE ITELM
A e e

VI S AKL EFTKVDKDNNKLLLKGATFELQEFNEDYKL YL P IKNNNSKVVTGENGKISYK
SVDEL KKL T T ¥EAaRAK YAk back CRviliki R T AKX d s VIRA L DG KGN e XM ut, BENTHI PPKGT I PMTGGKGILS

DL KNSP SN AN AP L P ANST T GF L M YPKNT R AT R UK CRPAGYTL BV L ST
ANL GDYEKFEbTOH AR TevidEhi@iit KosCEHIT$ysiRbBE RYMDEPTvONGITH Kemdvie REK BIGES tEh¢ik@RTL VK
NQD 30 secretion of a recombinant GBS67 protein from the host cell. Accordin I% g in one Breferredei(’rﬁglent of
ALDKATANTDDAAFLEI PVASTI NEKAVL I ENTFELQYDHTPDKADNPK NPP FVKKDSTE
TQT  LGGAEBEE1 fespestinvbe ipmpation Aher Kposrpemieng\andsthol %ngﬂlnambp Em“f are removed from

| KGLAYAVDSHSEG Ik XpIKETtéh a EBSHMdghkit skt FMS el dNEHEQRID NRSADATPDTI KNNKRPS
35 Alternatively, in sone reconbinant host cell systens, it nay be

pr ef er abl e MRrxoumssKI L1161 TREGT PREINVL GRS CYRENGAKRKIIVVKKTIDDONKALI KO T FULKET AR ERSBTHXVTRIDT | v
expr e ed ﬁEMtFémﬁP@WTE-%F@T%@FYKKWMTIWQVKPH@“G&&I@WW%N@NQMQWPWYEW@SWE

G L
R ST T L T R
protel n e E HGSTT ApDe 7
nmenbranes  iglpirBeaTiAE AQQW@MMNKQNE‘LIQ'B@EE@MGEQY@WPLM‘:@@MI@@@@R’Lﬂ@tmﬁlbgna|
sequence r ayrKGN] YRNECEYKEHGTRTHIE INSLEQKH Y BITUFAIY ! SpR@S NERY KRG TROSLIERBFKLABEr TreMc el |

wal | &hcho IRSMKWYYWWTW@WW@@SWW Fﬁéﬂw&‘i HEQRMSALBILAANGCRBLQPFIMBLOSFDGSHCh a

GBS80 fra TGG FISNKFYDTNGR’I‘T NPKSEDPNTLR
v AL SRR G DR T SR

TV
EAADAKVGT GBREVSL POKTNAQGLWDAL DSKSNVRYL YVEDLKNSPSNI TKAYAVPFVLEL PVANSTGTGFLSE

| YPKM/@TDES’Q‘T‘%K%\}ME G L PR T BRI YR RIS DRI TR RIRP R s

NRD 45 sequence of GBS80 sequenced from serotype V isolated strain 2603 V/R are set forth in ref. 93 as

EHYTI DEPTYROENNS 77 BRARET A HGML WAL HATANIGERAF S B BYABT DNEKAVL Al E
EL QYDHTPDK ARNRKR SRR RS e MK S TR E Qe Rl ASRETHAYIMERA EABERKNY| AG

EAV NYAKLGDNVKGLOGVQFKRYKVKTDI SVDELKKLTTVEARDAKVGTILEEGVSLPQKTNAQGLVVDALDSKSNVRYLYV

TGQP! R KSHE DB FESN KA R DN ARG AT Y KE K FRIAPF IRy K FIBREKEFI0p: FATEYDSADA

TPD T KNNR[ESBYEKFEITDKFADGLT YKSVEK IKIGSKTLNRDER Y T1 DEPTVDNQNTLKI TFKPEKFKEIAELLKGHTLVKNGD
ALDKATANTDDAAFLEIPVASTINEKAVLGKAIENTFELQY DHT PDKADNPKPSNPPRKPEVHTGGKRFVKKDSTETQT
LGGAEFDLLASDGTAVEWTDALIKANTNKNY IAGEAVTGOPIKLKSHTDGTFEIKGLAYAVDANAEGTAVTYKLKETKA

“23.
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-24 WD 2006/ 082530 PCT/ 1 B2006/ 000756 A particularly imunogenic fragnment of
@BS80 is located towards the N-term nus of the protein, and is given herein
as SEQ ID NO 10:

AEVSQERPAKT TNboskhé268eS YKSEI TSNGG ENKDGEVI SNYAKL GDNVKGL QG Byt MEh s SVDEL KKL
TV

EmDAQVGT | bR MBI ARG RA LG SY R L AW S NGREMN TR KA AR ML RMANGEST GFLS
N

o e e VAR Y FERRERERE A el G PR e

cel | wal | Seguaneeeheves iap 8F mpEerAmine 3sidstiompthe Jepdep 8"551&%?\‘-‘%@%?36@@ of GB

Nucl eos i demand. AmieRanpicifduchoBBI30 Gapadnt SRS bBRALE SEQIDNmE ser ot ype V

i solated strain 2603 V/VR are 10 set forth in Ref. 93 as SEQ ID 8777 and SEQ
| D 8778. Thwsammmmim@@qma:ﬂsms@Ew@EVIBNmLGBWIHEEQEWEKRYKVKTDISVDELKKLTTV

MKKRQXKI V\RGE_IS\PFE‘LGFL% PLW%?‘T‘(?B VIRIKF T NAT P YA Y FEE RASREIRSESESHETVEG
SGE TYPKNVVTDEPKTDKDVKKLGQDDAGYTIGEEF: E‘LKSTIPANLGDYEKFEITDKFADGLTYKSVGKIKIGSKTLNRD

ATEEN] (P CDE L et LTSS LAk ST it RSB R S R e o LS LN PLY

TGQPIKLKSHTDGTFEIKGLAYAVDANAEGTAVTYKLKETKAPEGYVIPDKEIEFTVSQTSYNTKPTDITVDSADATPD
GSWCEQYKAEN@NNG&WGWV@WN&WKI ELTVEGKTTVETKELNQPLDVVVLLDNSNSM

NNE . . . s e .

RANNSORAL R C SRR Bk T R R O T PR e A B4 A R SHBASR PFE TATT
HNY 15 the end of SEQ ID NO: 2 above. One or more amino acids from the transimembrane region and/or a
FE'ENLTNDAW}H%I&S%H%@E%W LA SxanydiE S0 Mrdirlehd iEdetahlfEtild SRd/ITRYRTMEYA
NPY! STSYQ\CIENBRLINE AR DRSS 1R LG YRAAYIKERERSF Kt SRIGKMR I GEINGRENKBRMRCINQL SVM

SNE NYAKLGDNVKGLQGVQFKRYKVKTDISVDELKKL TTVEARDAKVGT I LEEGVSLPQKTNAQGLVVDALDSKSNVRYLYV
GYAI NSGY! YERA P RN A A B RS AR GE G & F S P I R R K R e P S Y E S EEARIEESEAR PL EAE
KEM ANLGDYEKFEITDKFADGLTYRSVGKIKIGSKTLNRDEAYTI DEPTVONONTLKITFKPEKFKEI AELLKGMTL VKNOD

o sseEwﬁmem%&ﬁe@W%mmmmw

PEGYVIPDKEIEFTVSQTSYNTKPTDITVDSADATPDTIKNNKRPS IPNTG

g;eggNSD%kéPé@ﬁsY%é% btk DN GER Y Tk SRAE, SR TR T S RSB R
Pl PKI RDVRER®E/|IT |sSMORROMBENEE hest/ DSBS it BAK R prefeRkiBRS Gyiar WRE@S R P Tieibax| YFK
ALQ 25  secretion of a recombinant GBS80 protein from the host cell Thus the transmembrane and/or
DGNYKLYEI SSPDGY| EVKTKP FTI NL KA %EGN%E% TI\FI'PKRPEGE(FP TGAE G
TIV YL IFPRE chop e ’Pf’g VeGP cAR EamBe oL pUch 4
sequence fregpeonis witfagth belswianSEQ & N@: By t he underl ined sequence at the

begi nning of SEQ ID NO 3 above. One or nore anmno acids fromthe |eader or
signal 25 ERAVERHROTT VBY VAGE S FOST VR V%RP%WHKLQAPF‘Y@ﬁ WS IEKDGRYER a
GBS10 fraﬂ GDNVEG T D TTVEQRDA LPOKTNAQGLVV ALDSKSNVRYLYV

GETQDTROAL GRS X BPREESRTRERET viac

DKT V\KVKVMTDDAAFLEIPVASTINEKAVLGKAIENTEELQYDHTpDKADNPKPSNPPRKPEVHTGGKRFVKKDSTETQT
| EGVDADKAEKRKMEWRINACDEPEBAT DAEDIANERKP LAV EGSKWOEQY BGIFR P GENGHDGRREC TAFGALKETKA

SKKI TGVNDL BRNKYRIKE] EF QKT TN EIRET IEFPADERAVEINBRENSMNNERANNSQRAL KAGEAVEKL | DKI TSN
KDN 39 Alternativel m some recombmant host cell systems, it ma |_f\ll'ie/femble to use the cell wall anchor

RVALVTYASTI F L NDSV YHKTTETAT NLTND | LKSRI, PKEAEH
| NG Smot1 to anchor ae recom ant \j exprgsseS proteﬁ to the c e extracAiM:'V'Homa'fu? of the
DRTL YQF GAGipTegi¢a [phioiiNnhy_Bel )SSBNRIGE prificAiRE\ P THeBatamkimhiR Yrddi b ¥eh- NS Rl ddk¢dRDRSG
LQE either inactivated host cells or cell membranes in the final composition.

DFIl | NGDDYQ VKGDGESFKLFSDRKVPVTGGT TQAAYRVPONGQL P/NBNEGYAI NSGYIl YLYWRDYNW/YPFDPK
$§§TK KTHGEPegll'bLOdlmem lthlgpl.eade; [c))lr |S:I x{?(l;f uence re%éx%g the élA'aléslgll:embran% %nIgT oplasmic regions and L NK
YEK vERZ el wal \{ anc%\I or moﬁ are removed sequence n example ofN\l/J% '\&%s%

I VDGVWDPWEEBME‘E@IWBWHDMWQ_KNGVALCIPNSD@ LKDVTVTYDKTSQTI KI 35
NHLNL GSGKVVLTYDVRLKDNYI SNKFYN'I'NNRTTLSPKSEKEPI\ITI RDFPI PKI RDVREFPVLTI SNQKKMGEV

EFl  KVNKDRFISRERAAFI( O KRS RSSO RCF ANETSE CBERYRYMZPEL KLY
SSPDGYI EVI EEGV QKTNAQGLWDALDSKSNVRYLYVEDLKNSPSNITKAYAVP LELPVANSTGTGFLSEIN

S R S R R s S,
GBS104 " contghyipsridikone RS sNb F&pE VT 8K FRIKBS ARG LAEKHFBLLAG Vi TA Prva SAR 1éaNTR MY RcRARi Ch

i s indi cat eGofIyLHSHEDGTFEIKGLAY AVDANAEGTAVTYKLKETKAPEGYVIPDKEIEFTVSQTSYNTKRPTDITVDSADATED
TIKNNKRPS
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underlined region near the end of SEQ ID NO 3 above. One or nobre am no acids
fromthe 40 transnenbrane or cytoplasm c regions nay be renpved. An exanple
of such a GBS 104 fragnment is set forth below as SEQ ID NO 12:

MKKRQKI VIRGL 90 e 653630 PF Gl L VQGETQDTNOAL GKVI VKKTGDNATPL GKABRYhNobias sk TSHETVEG
SGE

Q\T/ EENl KPGR bakickey/ infaX Sded M MRAKYAEBER Tt |B(AROWEANRRKEM MO e photdit) BENYPLV

GSKVGEQYKEY TR aSEEREP Al SKKI TGVNDLDKNKYKI EL TVEGKTTVETKEL NQPLDVAVL L DNSNSM

NNE 45 :

RANNSQRAL KA L B oL DR ] Ve it R LA Ve WAL
IYPKNVVTDEPKTDKDVKKLGQDDAGYTIGEEFKWFLKSTIPRNLGDYEKFEITDKFADGLTYKSVGKIKIGSKTLNRD

SYL NLTNDANMHQMN@MHMLM@@ATFTQ(AL MKANEI LETQSSNARKKLI FHVTDGVPTVBYA

| NF

NPY! STSYCRERMYEL NKI PDRSG LQEDFI | NGDDYQ VKGDGESFKL FSDRKVPVTGGTTQAAYRVPQNQL SVM

SNE GBS104 refers to a putative cell wall surface anchor family protein. It has been referred to as emad.

E;@I' NSGY! N YRR DN o 2Bl LS A I QB | ATl e BN B Y R Rl AR DR LR L EAE

QS| SSKrENsetfegbivRed) 2pE SRR PR 71 Ared REQ IR/ Tinrmiroe dregurmetSiEQHBONO A herBGS QL K

R N N R Kb Rk P!

RDF GSKVGE KALNPINGKDGRREIAEGWLSKKITGVNDLDKNKYKIELTVEGKT’VE KELNQPLDVVVLLDNSNSMNNE
Pl PKI' RDVRERIRWis dhashKd&Kda e bulr b sivblelis it bl (0l Advigkdvis bt EEARPME AMAIEKI YEK
ALQ  DENYKE Y SERDESN ERATHEMAT RIIRONGRS AN ADRIAD N CY ARG T s Y 25 F WO

2006/ 08253 0> HETF YORENG By NEDRPREG. LEPRE I SCORYNTBKGRRATTFYL %‘@P\WV‘FWWW@’ PORAGEMSNB

si gnal seq & YENGN TPEKEY P ane
S R e
s sepo fokifk: Wv@@xsﬁ ﬁDKHSESLLGAKFQLQIEKDFSGYKQFVPEGSDVTTKNDGKIYFKALQ
GET@TNQALWIM‘WK@W@VWDK@ET EN e GSGREKHE Ehir KRERYEE RISETARY
GYKKTDKT 1 KQL

| EGVDADKARISRI VI NN BISRALRT mpyv@@gﬁ@ﬁe&%&sﬁm WNGHAERRE b et nderlined

SKKI TGVNDLDKNKYKI EL TVEGKT TVETKEL L DVVVLL DNSNSIMNNERANNSCQRA VEKLl | TSN
KDN sequence at the beginning of SEQ ID NO: 3 above. One or more amino ac1ds from the leader or signa

RVAL VI¥ASddqbdnce feidly SIGRADONGK B MHmGMSV\RX lelfaipeloX FudhN YA 1 Bl TriinfeEy bt FdsBREIBIKEAEH
| NG

DRTLYQ:GAEHZSIE(S&LWNEI LETQSSNARKKLI FHVTDGVPTMSYAI NFNPY! STSYQNQFNSFLNKI PDRSG

I_

LQE GETQDTNQALGKVIVKKTGDNATPLGKATFVLKNDNDKSET SHETVEGSGEATFENIKPGDYTLREETAPIGYKKTDKT
DFIl | NGDDY Qiiircehina ot 1 xR RMVKE S R D A X R B R S VIVBINEG GAD AN TMEROGRIRY AR PF DPK
TKK 10 SKKITGVNDLDKNKYKIELTVEGKTTVETKELNQPLDVVVLLDNSNSMNNERANNSQRALKAGEAVEKL I DKITSNKDN
VSATKEY KTHREZSY T AP N ORT PRSI I P AL R AN e FET AT A ERES NN ENVIRVEIBERIGNY DEL NK
YEK DRTLYQFGATFTOKALMKANE I LETOSSNARKKL I FHVTDGVPTMSYAINFNPYT STSYQNQFNSFLNKI EDRSGILOE
YATN
T e v S e S A I o
| KI TIVEEKHS IVDGNVTDEMGEMIEFQLKNGQSFTHDDYVLVGNDGSQLKNGVALGGPNSDGGI LKDVTYTY DKTSQTIKI
NHL NL &S GOK WNANT Y EDIRINK DR IR SR E YN K NRTNAT SRICBEIKERNT R B¥DE P4 IREYHRERRE FIRGKMc BREEKMGEV
EFI KVNKDKHSFSLLGAKFQLQIEKDFSGYKQFVPEGSDVTTKNDGKI YFKALQDGNYKLYEI SSPDGY IEVKTKPVVTFT I

KVNKDKHSE SN XK e B R S RSP E G A KR F R AT EEERYREYE €886y | EVKTKPWT
FTI  ONGEGBSILIGARIRMANKNGH oYl a Otk h BdHe ddd/or WitoBiasmit réaiewhish @ inGio&idd By the

i nclud f 0 d

(nunber ca i SELN e e A9 RcSegin RO b L B clh 0y mm s

aci ds498- ywmelabemor cyieplagnig Erigng magl?ﬁerﬁmoveﬁ &ptampl ‘b‘? f suih 118830 Jesoet 569 or
a 740 am methaelod b SBQMRRD 1@f GBS104 of am no acids 28-768. GBS276 20

GBS276 refers to a Cba peptidase. Further description of GBS276 can be found
in refer en@E@QZWRGMLLILWIF@HWD%QMAWW@KWHI‘P@ EYIG@BNOEFEICBE YRGS GE

sequenced PFW%‘@D A?/I(?Y %FWK%DF%THI%B@“W@K% AQ % AIf"B‘i’TtKﬁN‘iPhVW 93
as SE oV | n.
MRKK PF &pﬁ a VGETV
ADD

NPYISTSYQNQFNSFLNKIPDRSGILQEDFI INGDDYQIVKGDGESFKLFSDRE{VPVTGGTTQAAYRVPQNQLSVMSNE
ANDL APQAPAISTANDSEXT SHIRTY NREDLHRDP SNSRI KIE KPHEKRIGT IVEYT HDACHIDKNEE AXNRD ABRHATIKARRY (s KENL
EK QSI3SKTENYTNVDDTNKIYDELNKY FKTIVEEKHSIVDGNVTDPMGEMIEFQLKNGQSFTHDDYVLVGNDGSQLKNGV
50 ALGGPNSDGGILKDVTVTYDKTSQTIKINHLNLGSGOKVVLTYDVRLKDNY LSNKFYNTNNRT TLSPKSEKEPNTIRDF
PIPKIRDVREFPVLTISNOKKMGEVEFIKVNKDKHSESLLGAKFQLQIEKDFSGYKQFVPEGSDVTTKNDGKI Y FKALQ
DGNYKLYEISSPDGYIEVKTKPVVTFTIQNGEVTNLKADPNANKNQIGYLEGNGKHLITNT
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AKKEHG TYCEWNDKVAYYHDYSKDGKNAVDQEHGTHVSGE LSGNAPSEVKEPYRLEGAMPEAQLLLMRVEI VNG
LAD

YARNYAQAI RDANMN oot WIVSF GNAAL AYANL PDETKKAFDYAKSKGVSI VT SAGNPRIngtats s PL ADHPDY
Gw

GT PAAADSTOHE\&&WEEEBMKHH)E!&%Wbsﬁi%ﬁﬂ&%%ﬁ%ﬂﬁﬁ@@ﬁ@ﬁﬁﬁb ALl E

| DPKDK! ANKRRRERZ3SF @ﬁ‘@ﬁﬁ?@&ﬁ&(fﬁﬂﬁ MR RISPR TR RA TR H i Tk

SRF forth below as SEQ ID
SSWGE.TADGNI KP%I i@@gﬁj LSSVANNKYAKL SGT SVBAPLVAG MELL E%YETE% PDMTIPSERL DLAKKVLM
3] I i

SSA 30. TAL mm

T

DKPQEL IWDLDKNKYKIELTVEGKTTVETKELN P LLDNSNSMNNERANNSQRALKAGEAVEKLIDKITSNKDN
VDG(HFALAPMLVME@A Bhd%&&%?ﬁ@kiﬁ@ﬂ?@% bl KR e RE VD PY1 G

FRG DFG\L SAE#FRAYDSKDEESEY HETABSBADOEDEDGIE QY ALNINNA FAS YDTGESINIPMIKIL P DRSGILOE
| KAVKEGVENPEIINEBOSE] VKGDGESFKLFSDRKVEVTGGTTQAAYRVEQNQLSVMSNEGYAINSGY IYLYWRDYNWVY PFDPKTKK

AT A Sy DA R s ek R oot Yoo B QRN GRL SBGCY ED AT PV TEQ

VKN NHLNLGSGOKVVLTYDVRLKDNY I SNKEYNTNNRTTLS PKSEKEPNT TRDFR T PKIRDVREFPVLT L SNOKKMGEVEFT
YNNDL ASTL Giehirbkats Rkt X el hidt ko kv ine¥ il beRistcob iRt s MY oAt ESTEDS

RLT 35 ONGEVTNLKADPNANKNQIGYLEGNGKHLITNT

LA SKPHS SR RRR A PSR T o N5 b o ol Y et SF GBS SR dnfio R SN s Y TPV
L EGHSNKPEMBGERePDRERHARE DES HE TRk ke RPEraoS SR PR Tid ard@ossidy 2ERBS SIKIRAL ATK
AST  RDQLERhNLKE Fhhdrk bKGEMIORRT lafaidcBoRd 68-609) bRtk 750 afinblatie fiigmek of 6BIE04 dIr
signal se ence r%%ﬁﬁlo which is indicated by the underlined sequence at the .
begi nni ng 21 4 above. One or nore am no acids fromthe | eader or
signal 40 seguence region of GBS276 may be renoved. An exanple of such a
GBS276 fré@ﬁé& is set forth below as SEQ ID NGO 14:

I@RBI KANTVEBET A et AY ERSIpkph k. Bk ek iR 0 SRECRT dn oAbl Al tefiraNsds IDd BT SKAT

LNDPSHVKT N R SRR ATK SIS RRA! R ROSA PERRERPRR X R TN PR v Y HD

YSK set forth in Ref. 93 as SEQ ID NOs 8941 & 8942. The amino acid sequence is SEQ ID NO: 4 herein:

DGKNAVDQEHGTHVSG L SGNAPSENVKEPYRL EGAMPEAQL LL MRVEI VNGLADYARNYAQAI RDAVNL GAKVI NM
SFG 45 MRKKQKLPFDKLAIALISTSILLNAQSDIKANTVTEDT PATEQAVEPPQPIAVSEESRS SKETKTSQTPSDVGETVADD

AL A AN P R S A oA R VS S A B LAY b MBEH D U AR DK QL T

ETA YARNYAQAIRDAVNLGAKVINMSFGNAALAYANL PDETKKAFDYAKSKGVS IVT SAGNDSSFGGKPRLPLADHPDYGVY
TVKT DDHQDK EvAWh SSTMRAE S AN D AR ARFRGH ¢ N7 i Ev €5 ey A o D ARGEIDR CIRE DI EVRAKIAATRIVL | YD
IDFKDKIANAKK.AGAVGVLIYDNQDKGFPIELPNVDQMPAAFI SRRDGLLLKDNPPKTITFNATPKVLPTASGTKLSRF
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LSS DEKAYFS PRQQGAGAVDAKKASAATMYVTDKDNTS SKV HLNNVS DKFEVTVTVHNKSDKP TQVIVQTDK

VANNKY AK LSS R e B Y D B DAY SBIGRGAGAY

DAK ETIFAGTFAKQDDDSHYYIHRHANGKPYARTISPN GDGNRDYVQFQGT FLRNAKNLVAEVLDKEGNVVWTSEVTEQWKN

KASAAT MYVT DDA SSEVHIE BRI SRIKE G WRYENR SDIRPUEIS Y RRTONK VENGKHVAT SRPRAEYIRESWOKI T
| PA 583 LASKPKTSQPVYRERIAYTYMDEDLPTTEYISPNEDGTFTLPEEAETMEGATVELKMS DFTY VVEDMAGN ITYTPVTKL

NSSKCMTVPI B Ep ReA AR P R T PR T RIS YA IR SN R BB s vy
HEA

NSDAKDQL DGBS2 Toresatalah R NaefaiEb MU |oF KiavikEQvens: ERICRSSHTIE Mdkatet balieDDoslitedy| HR
HANG se uenﬁeD z\a.(t\}he begmnmg of SEQ ID NO: 4 above. One or more amino acids from the leader or %llgnal 5

KPYAAI SPN [ KNLVAEVI AST
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EDL
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TTF FLG 5 r30BHEnrkaavt SUNASE FRKAIDY SIRRROTAEDIFRBES KRB e RE DEDFRDKT ARKKKE§AVETAl T3 BNTDC
regi on whi axta&‘aISLRNNdQM’aAﬂdRWLIHHQNPP&TM@NMPWTMM%BW&WGMHKEDI@HEBQMLSSEQ | D
NO 4 abové’ANWéKIéﬁTW%’VWﬁ@QE@E@%YPP?‘“%?I?FW@AKW rnﬁﬁ%wé?m@%%%&sm c

regi ong o X V%ﬁ%ﬁ%ﬁ?ﬁiﬁ%@éﬁ%ﬂﬁ@“?@“ﬁ 1o
ey ‘gﬁgﬁa ik

set f LTTRSNPWTI IKAVKEGVENTEDIESSEITETI FAGTFAKQDDDSHY Y IHRHANG
WMEEA%RS‘;%&H

IMRKKQKL PF %Mﬁ@ﬁ%ﬁﬁ@% midbkiVGETV
ADD 10

ANDL APQAPAKTADTPATSKATI RDLNDPSHVKTL QEKAGKGAGTVWAVI DAGFDKNHEAWRL TDKTKARYQSKEN
LEK




AKKEHG TYGEWNDKVAYYHDYSKDGKNAVDQEHGTHVSG L SGNAPSEMKEPYRL EGAMPEAQLLLMRVEI VNG
LAD

YARNYAQAI RDAVNL GAKVI NIVBFGNAAL AYANL PDETKKAFDYAKSKGVSI VT SAGNDSSFGGKPRL PLADHPDY
GW  GTPAAARRT biby/ARY5HPDKQL TETATVKTDDHQDKENPVI PCT/IB2006/000756
STNRFEPNKAYDYAYANRGTKEDDFKDVEGKI ALl ERGD

| DFKDKI ANARRAERGHTIAT HEPRONNADER AR AN SFRDER SRLKBRFEK IO FVENATRRVUIEPASGT KL
SRE 15 PTTEYISPNEDGTFTLPEEAETMEGATVPLKMSDFLYVVEDMAGNITYTPVTKLLEGHSNKPEQDGS DOAP DKKPERKP

SSWEL TADGNRRPD! RAPGDT L SOVARNKY AR L ST SNBARL VAL ML L OROVE T WV EDMT BSERL DL AKKVL M
SSA TALYDEDEKAYFSP GAVDAKKASAATMYVTDKDNTS SKVHLNNVS DKFEVTVTVHNKS
DKPQEL Y YQP§R3prientains a C-terminal transmembrane and/or cytoplasmic region which is indicated by the
\F/ﬁHFAL Abdidiediied sedldnkd InEANBSIsa)/ bFIRERQABRNGIKIAL bityd/KdkeY bt- BiockeV Rt Al K EolnVibe PY| G
DEGNL SAL ERPI O R EaE AP AR A& SESEE A RKRINEETRY S r ESPHRe I RATHEAERIED Ess
EIT ETl FagepnkKenboBbeyas-fEANGNRYMA S

PNGDGNRDYV FL RNAKNL VAEVL DKEGNVVWI SEVTEQQ)\/VKN 20

YNNDLASTL T PAABEKERE RN ARSI VR ARY 71 W%WWWWMFSTEDS
RLT DLAPQAPAKTADT PATSKAT I ROLNDP SHVKT LOEKAGKGAGTVVAV 1 DAGF DKNEEAWRLTDKTKARY QSKENLEK

L QEKPKTS@&%MWW%%@%W@%&MWMW TYTPV
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| RD LASKPKTSQPVYRERIAYTYMDEDLPTTEYISPNEDGTFTLPEEAETMEGATVPLKMSDFTYVVEDMAGNITYTPVTKL
L NDPSHVKT L CER A GRS PR R DI A e SRR S A AR B TR K RS ORI K oK AR BT A& PR MO RIDK VA Y YHD
YSK One or more amino acids from the leader or signal sequence region and one or more amino acids from the

DGKNAVDCER GRS, SN MR GRBRAR b VRYE G AR ARMAQH RRAB SV NV

| VT SABNDS Srenrrtirpab fosihapioy @x/AE HANRDEF L TVASYSPDKQLTETA 30

TVKTDDHQDKENPVI STNRFEPNKAYDYAYANRGTKEDOFKDVEGKI AL ERGDI DEKDKI ANAKKAGAVGVLI YD
QSDIKANTVTEDTPATEQAVEPPQPIAVSEESRS SKETKTSQTFSDVGETVADDANDLAPQAPAKTADTEATSKATIRD

KFP EL PWWWE%@%WM%W&W%%%%&P@I

LSS NARLAYANLPDETKKAFDYAKSKGVSIVTSAGNDSSFGGKPRLPLADHPDYGVVGT PAAADSTLTVASYS PDKQLTETA

VANNKSAKL SETSNBABKIAE Bk FERNQYETQEPDNERS \
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mswwm%@%%ﬁ%@mwmmwmmw T

| PA
p DF GSS
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HEA 35 NSDAKD®E $XEE6aNeBNARYY EﬁINEMENVVWTSEVTEQVVKNYNNDLASTLGSTRFEKTRWDGKDKD

| KAVKEG\/EMGEUM@SHWmmmamsrmmsmmmsmmmmSQPVYRERIAYTYMDEDL

KPYAAI SPNGBETGREREY A ORISR T B AERHRTINEE RETROBEPFRERAET RWDGK

DKD EQDGSGQTP TKPEKDSSGQTPGKTPQKGQSSRTLEKRSSKRALATK

CKVWANET Y BERYRY TPl SSGAKEQHTDFDVI VDNTTPEVATSATFSTEDSRL TLASKPKTSQPVYRERI AYTYND

EDL

PTTEY!I SPNEBSTREFeipRinET R FPHIeRREE R A=pRR st ot kiR ettt tdeaiaretkKPE

AKP E@Wﬁmwm&mwmammmmwmmzaefmsaz2

refers togpogy %%?@%&L{?Oﬂ%h&rﬁ'nﬂc% u%ce?és%ggzﬁﬁiréfsr Rekif:0 as “sip

Nucl eotlde and am no aci sequences of (GBS3 sequenced from serotype \%
| sol ated siy@iviLTe@3sM Ia SfoRoBtTHrakivoE ikADINR honkE Sr T By DR S AMB D ERR g
8540. 4Fhe anIMOYECTILVEEQREEHTERSMKSE ISR QAR TINE VD BKTINQY YR DOKVSLNT ISEGMT PEAATT IVSPMK

MNKKVLLTST VRRSE: AR PRGOS EY AAREIINKE S YT WR YT PASVRSE ANISRINRIV L AKI
NNl 45 VRTVAAPRVASV. TGASPEHVSAPAVPVITTSPATDSKLQATEVKSVPVACKAPTATPVAQPASTTNAVAAH

ADI NLI YPETiWM%WW&W&WW@WW&W@EW%TT| VS

PMK

TYSSAPAL K SREIAZA0rainy SOkEAREE)NSHaPuETISEYEARKEETK A Sy SdETted Sp AS\mAer iiFed PV AK
VAP uence near the be mnmﬁwf SEQ ID NO: 5. One or more amino acids from the leader or signal
VRTVAAPRVA KWTPKVETGASPE SAPAVPVTTTSPATDSKL QATEVKSVPVAQKAPTATPVAQPASTTNAV
AAH

PENAGL QPHVAAYKEKVASTYGVNEFSTYRAGDPGDHGKGLAVDFI VGTNQAL GNKVAQYSTONVAANNI SYVI W)
QKF  YSNTNSI YGPANTWNAVPDRGGVTANHYDRVHVSERK 50 GBS322 contains a N-term nal

| eader or signal sequence region which is indicated by the underlined




sequence near the beginning of SEQID NO 5. One or nore am no acids from
the | eader or signal -27 WO 2006/ 082530 PCT/|1B2006/ 000756 sequence regi on
of GBS322 may be renobved. An exanple of such a GBS322 fragnent is set forth

bel ow as SE® bddsd¥Is3ol 7: RCT/IANSN07%
DLVKQDNKSSYTVKYGDTLSVI SEAMSI DMNVLAKI NNI' ADI NLI YPETTLTVTYDOQKSHTAT TPATNAAG

QIT  ATVDleqichtddEOAADQARE TN Ay Kolrédiviel AL dxamleRBMGEY & GBS322 fragment is set forth below
SAPAL KSK% NEQVSPAPVKS | TSE 5
VPAAKEEV SPASVAAETPAPVAKVAPVRTVAAPRVASVKVWTPKVET GASPERVSAPAVPVTT

TSP DLYKQDNKSSYTVKYGDTLSVISEAMS I DMNVLAKINN IADINLT Y PETTLIVTYDOKSHTAT SMKIET PATNARGQTT
ATDSKL QATEM‘QS WA@W@V@@B&&WVMMW&%MMN@%%& GDH
CKG VPAAKEEVKPTQTSVSQSTTVS PASVARETPAPVAKVAPYRTVAAPRVASVKVVTPKVETGAS PEHVSAPAVRVTTTSP
LAVDFI VGT N?@@WW NP DIRER Y TRV SFNK
Gener al VOB %‘ﬁsﬂ@‘m@w&%m@ém’wéﬁfﬂ?%mD&*SGWéF‘FYD&‘EWSFNK

"consi sti @gepfy- 9- @ COMPOSI tion ‘conprising" X may consist exclusively

of X or may |ncI ude somet hi ng addltlonal e.g. X+ Y. The term"about" in
r el ati on The &rmufrempdsihgy ahcompassee &sludihgt aexeetblae, “cards@ling Tlag. \eo cemposition

. subsjantég ysm?’%ﬁm??&nsﬁf( cfﬁgﬁelggf’ﬁ% ﬁ%ﬂrx\é‘udg?cgncﬂﬂ?g%m%ﬂl%%& Wi ch s

"substantia ree re necessary,

the vord gubst agbi el a%%meﬁégl s ga%gﬂfaﬁ&aﬂ L igbon of the

i nvention nventi on Pocess m/o(w ng nultiple
sequent i st epS...Lhe.lnvention ¢ pvi de a ces In.VQ n ess
Chan t he TS AP eyrapta Y 3% 0 e%ci‘“dte 30%'1?@# 5§pze?m€%s RER S A g

i nst ance, fredieramYemsy boconpletelfeiwedrqm dc Sdwromepsatyi thg wdie “gbepeially” mépape

oxi di si ngga:y ﬁoﬁ%&sdéhﬂi'hon ﬁf"tﬁgfh@dﬂtgﬁ in order to introduce an al dehyde group

into a termnal sialic acid resi and (b) subjecting the al dehyde group

to regyct e .ap ﬁ&@éx{tﬁ%ﬂ ];prq-ulﬂﬁ ﬁ&c@&rlﬁ§&]ﬂ9€m(1ﬁ%l a{éﬁue(nﬂll &eﬁ?%é‘%eﬁ}ﬁo Z8h aiso

performed in order i'on Che product
of steps prayidepgrogssy inyelyingess thansheetgtalmmbm@sm iimsthe firsh 2speetjofi tharvention, for

prepar at i Qgandahe rﬁﬂén@&l Hr%@ﬂes 5?&:@&.,00%99 V\%% » st Gof: (fa 'E)xldfsﬁl@aar @Bg c%ﬁs@lak ater
use e.g. In st

t
mat eri al Fagclarlﬁfegwrdﬁram }napgvepﬁnog]e %W@d%?ﬁetﬁw@ﬁftmw Hﬁ‘ﬁ'aé%de@
pL ocessessibfeeing/ihe gldehyde grb@ {oaieeﬁcrt]ﬁré aﬁmaﬁaftm arheefuiig . steph (é)hﬁndt(h) hetdagpoet of
t he i nvent i nce, the inventian enco
conpr 121 nBRPLrER osteP o FYRES The ok aral Blrteh SR SR BERELE: JR O T hes
mol ecul e, utility \ahiag Hinttineedteaint conjugatt prepagdtioh,oandt mey be osed sstired, aexpatedc brar fode
that was %ﬁf“““%ﬂaﬁ%fﬁ %Jggc)aga duce an al dehyde group into a gal actose

resi due. ese differe can e performed at very different times by

different iBﬁBH# wfle';' tQ' sﬁz{r&g Qatcclpalriﬁg %?ateri(afa lsgalrc'a Ela.rfng R)Ee gé?f"ﬁ%é él??ngerﬁ%nl t

will be apprec ated th rrngs can exi st rm and
that, whi t@pmnaswauocfe@?eﬁsnv w@g s)hbrmkheulhtesﬁhenﬁcpﬁuaamet ‘éﬂr nlﬂlth@ thied aspget fpta

formsaqr eln@érﬁﬁnemqwﬁﬁﬁaﬁteqm&h@n IcRMBHaise a pr&!e@ﬂ 'c@}ﬁﬂ)rYsmg' b sepl &f &ﬁlplm%1
appr eci at ed t}n_lgt sugars.can exist in gﬁrano?l ag uranose lqu s and that,
whi | st pipPdHg llipEcsidi R Sfier okt dR thich ¢ %?tﬁﬂi‘%@aﬁé‘f‘ hhepricessde 8
forms ar esaab}&ﬁdeuhmom pEsBAlsly okldist@todntodaceonenldebydeqiromp it aapan s ragidueal So
enconpassed. 35 A primary am ne can be represented by fornmula NH2ZR The R

group Wil fhese foﬁfeﬂbit&psb&l Bt petor@ed atde@nadifférent tiades b Aiffertdepeople iff AifftFadC pladey | |
nor e preffrabl cl aln@ 9. especially methyl. Ris preferably -CH3, -C2H5
or - C3Hr. FFBERPBYT may be substituted with one or nore groups, such

aS- 30 Itwillbe apprecmted that sugar rings can exist in open and closed form and that, whilst closed forms
are shown in structural formulae herein, open forms are also encompassed by the invention.
Similarly, it will be appreciated that sugars can exist in pyranose and furanose forms and that, whilst
pyranose forms are shown in structural formulae herein, furanose forms are also encompassed.

Different anomeric forms of sugars are also encompassed.

35 A primary amine can be represented by formula NH;R. The R group will preferably be electron
donating, and includes Cy_ghydrocarbyl, more preferably C;.salkyl, especially methyl. R is preferably
-CHs, -C;Hs or -CsHj. The hydrocarbyl may be substituted with one or more groups, such as:
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-28 WD 2006/ 082530 PCT/I1B2 00 6/000 75 6 halogen (e.g. d, Br, F, 1),
trihal onmethyl, -NO2, -CN, -N(Cl.6alkyl)20 -SQ3H, -SOCl4al kyl,
-S02C - 6al kyl , -S03G -6al kyl, -0OC(=0) CCl . 6al kyl, -C(=OH, -C(=0OC1. alkyl,
- 0C0(=0) G . 4akdsydosnszsd C) 4al kyl )2, CI 6al kyl, -N(Gi . 6al kylpyma006/6007

- C(=0) N(CL. 6al kyl ) 2. -N(CL. 6al kyl ) Q(=0) Q( G _6al kyl ), 2006/000756
- N( G _6al hatdge(:9) (,QBx, 6] By trihdlome HiyR HNO, OXRONN(E). sﬂﬁ@l)io’ | }$0,H, -SOC.¢alkyl,

NG ool EOR B 0( Sogalaikiy zécﬂ—%ﬁafa%g BT S Bt 050l g
: ﬁg CIS) gg lc:i\l(ézua%d)z CrblIGil,. - Qs k052 Cg:(%@blﬁﬁﬂwalkyl)z, 1—NéC; 5alkyl)C(—-O)0(C1.ialkyl) .
The tarm “ﬁb LN Rl oot FOLERNC dltbh R gD F LAY
gr oups® coﬁ‘g E@Ikaljc@rs)‘é:asﬂlﬂsﬂn aNEﬁlhylliylb%bN(Ciﬁd?l&ﬂémarﬁ?hclgﬁlls)dps -$ PR Ci-calkylde
al kyl, — aldg eowﬂiamt(%)mowalkswuDSN(@%micﬂ?ddanl.ﬁa(uync'—Nsb gﬂkﬂsﬁ@mhp@lmﬁ)

cycl oaI ke yg _% ﬁ Fﬁ} c‘ifc'iaigl qégﬂy Qﬂg' nat I@VB“"’%";{eﬁ&I%“gﬁar branched or

al kyl cycl t
cyc : oialk k?/d:)ah(yinpnc?ryleh@d)dpe nydsi&nyg of @ycmh and kgdlr@bkﬁydrcrw}bybgteh;mlxdsyh@idemlkyl

aryl a cLo r OUpsS.

Pr gf err gd lﬁ%gﬁr/%)n?aﬁgy% gé?uéjs @%‘ﬁﬁ% E%gllg B’cy h Zﬂagﬁf’@ﬁl% Fgm‘ms and
hydr ot&r bgdmbiBROEF DESCR FEL. C]\lalﬁﬂcWWyNGSalkﬁpcﬂyqu}oelkil s hedkydarpler |a«ik¢aylayl

oxi dati ong asﬁgfaﬁfl, cpalazhlﬁén?ia\l?ﬁ aé“ykl@alicgﬁl'kgl p%yésﬂﬁ%'k?laﬁzgi ! Lugﬁaﬁmt Sey1ikén ' rst

and seconc nti’on tin strug ures
of capsul &V cxfé@élwérané@'ylmk@é@nﬂegr@vgspé’sefmed hysirocpby! jare C&m\/hydrqrcia@ay} emare
shows the fefaﬁag,r@rg 2drgggryﬁen the repeating structures in CBS serotypes |a
and I11. |gure ows two types of conjugate that can be prepared. 20

Figure 6 n reaction using the succinimn dyl

di ester o?%Bﬁéegﬁﬁd§§%W¢% the first aspect of the invention.
Fi gures 7 sigmes sBowy lisddteskidatioh dfaichhinalisREe kdi@Rsideé.ng t he succi ni m dyl
diester of adipic acid, according to the second aspect of the invention.

Fi gures gFigwa 2dllustraiasthe st argkscend @gecis of iF 8YRRtionon and (9) a hal oacyi hal i de

by oxt dat | Biear A B repetite Sl Fdhiny B AR ARsUrpBRe R IR 4 07 T
| NVENTI ONFigarej4spavethp disfdieaitd eoven theateatnt strittint iroGBCapotypaia aridiihar i de from

GBS serotépe Ib was purified as described in reference 15 and then
re-acetyl {gb'iﬁSébo‘meﬂﬂﬁéﬂf%b‘&@et@h@msb&@tqﬁafﬁﬂde was de- N-acetyl ated to

provige appne gLp ngerfcrre%o cl]gilghﬁddhgreaéiﬁﬁ%%l ge%gesu%r@ Hrsfer JF %gx?ff) acid,

covalently conjug e sacc t o nonofterrc xo id er't he
by direct aqceld%ttﬁ’(béﬁeﬁfrﬁwa@tloﬁﬂw(l@ﬁn@ of sialic acid, as descrl bed in the
prior art).

escribed for
sacchari d l§" n7 tsiléc*“,’s %fée)?&égi aqnf“@atém Efagg’ﬁt &I'e h St ?lcém@o%??]ioeé{%re O?ngg fo acid,
det er mi nesccodingpetht secondlaspeat of thie myentiont he coI or| metric nethod of ref. 219.
The total .sacc e, ano t rapol at e cont ent
(oral Do BREE R dud HRnturng e Sar PR oo S parinnfites fasmssei e
conces r aaften reductive hmimtiog efpatakichate forn28 by\ExiAQDE /0 8 R tha REclaBA661u8.00756

determined with the Mcro BCA Protein Assay Kit (Pierce). A
pol ysacchBIORES POB GARRYENGHOUT AHBINYENTION

Conjugate production and characterisation

Capsular saccharide from GBS serotype Ib was purified as described in reference 15 and then

re-acetylated as described above. The saccharide was de-N-acetylated to provide amine groups for
30  linking. These amine groups were used to covalently conjugate the saccharides to monometic tetanus

toxoid (TT) either by direct reductive amination (on C8 of sialic acid, as described in the prior art) or

via a SIDEA spacer (as described for meningococcal saccharides in ref, 218).

Sialic acid content in the conjugates was determined was performed according to the colorimetric
method of ref. 219, The total saccharide amount was extrapolated from sialic acid content (sialic
35  acids are on average 31% by weight of the polymer). Protein concentration in the conjugate was

-20.



between 1 and 4 was the target, and results were as follows: Conjugation
Saccharide (nmg/m) Protein (ng/m) Ratio Reductive amnation 1.740 1.271
1.37 SIDEA spacer 0.150 0.048 3.13 To investigate how the cross-1linking
ratio of comyygéeesmoul d be affected, purified GBS | a apgrhiaogueaagchari des
were subjected to varying degrees of oxidation and then conjugated to
CRML97. Réserinimed wishrtke Micré BCAduStelipAxiyddit (Pidicedak pblgsacctaridap@teimuéigitratfrait ei n

/ t 0 1.188 8 2.54 14.2 1.360 0.776 1.75
44.7 i \m gét%f ERS@'“?“%( %9}“5&2%’%@9“558&‘5aiﬁ’gg‘”s‘% 01.737 1.074 1.62 1b 4.3

2.544 1. 437 31202812383 1-18—46—F3-6443-044h6-82—+FP. 6 3. 821

3.770 1.01 |Sionmgstiong 1 opBSacrhayide @pgimdy Begtein (sfmd wep o Retied | o st udy
di fferent prolmiuativeanﬁ:hwibﬁ CRMLA74(and teft anus §QFpi d were bpgh used as

carriers for accn —andTe&sut =N “:)OX T on
Sacchari de J él%sﬁpjfr tel "E‘i‘f%—(-#g-/— @g?}"?w W) .3 3.270
1.150 2.84 17541302894143 40930561822168 61831652358

1.34 78. Do dnv28ipaté HoG2he cidds-linkdriganatis of cotfugdtes culd bO dffected] POrifled6GBS lHand 18. 941

L1305 o edSBidRlofh odth  d0i0p uF8, B 1 NS IBRE0

and V sacwbrges fdlowst et anus t oxoi d; CRML97; and hurran serum al bum n. The

degree of oxidation was 15.3%for the tvype V saccharide and 6.9% for the
type Il sacichabxidstionReSSdckRarilR/c@nc HRgaNAY IFlotetnec (ME/mil )| Pr Rhfb (wagpne
(my/ M) Ratfi R Wy

5.0 1.188 0.468 2.54

14.2 1.360 0.776 1.75

44.7 1.018 0.690 1.48

79.0 2.989 2.012 1.49

86.0 1.737 1.074 1.62

Ib '

4.3 2.544 1.437 1.77

12.0 2.821 2.383 1.18

46.7 3.644 3.941 0.92

79.6 3.821 3.770 1.01

80.2 1.218 1.202 1.01

Similar experiments were used to study different protein carriers. CRM197 and tetanus toxoid were
both used as carriers for GBS type III saccharide, and results were:

% oxidation | Saccharide conc (mg/ml) | Protein conc (mg/ml) Ratio (w/w)
CRM197
4.3 3.270 1.150 2.84
17.5 4.130 2.894 1.43
40.9 3.056 1.822 1.68
61.8 3.165 2.358 1.34
78.9 4,230 4.502 0.94
Tetanus toxoid
3.9 1.014 1.480 0.69
16.2 0.941 1.138 0.83
20.6 1.105 1.499 0.74
55.3 1.037 1.600 0.65
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[1 0.993 0.444 2.24 2.999 1.541 1.95 2.146 0.890 2.41 V 1.308 0.902 1.45
1.272 0.825 1.54 1.497 1.287 1.16 5 Hunman serum al bum n was separately

tested as a w@hsjspsshPr type la (6. 7% oxidised), Ib (8.2% and 111
(4. 1% oxi di sed) saccharides: Type Sacchari de cone (ng/m )ﬁg?@?&éﬁ&g%f‘n
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CRM car r ifer the type [éacohadiidtaResnlts weree 9. 1% f or 14.2% 10 for Ib and 13%for

with the GBS carriers the % were 8.2%

9.0% and 7. 9%
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PCT/ | B2006/ 6\100756 Thus the GBS carriers were
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carriers offers_a
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n? 9@ULP| n- npﬂLatlp#Dﬂr atecti on whi ch can

be
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S conj 0@213 ed to

t he prbsdel n.

5! The | evel of

free sacchari de vvathggsted for

fd—ar -F.—

(WR-W.N

r

var| oy§8»ponj ugat e lotg

ILJ nn/

6and_r

sults were as
CRM

fol | ows: S-type
1.8% 1 b GBS80 14.8

5 Human serum albumin was separately tested as a carrier for

% GBS67 <1.0%

oxidised) and ITX (4.1% oxidised) saccharides:

EBS86—3—5%—B567 <1%

type Ta (6.7% oxidised), Ib (8.2%

Type Saccharide conc (mg/ml) | Protein conc (mg/mb Ratio (w/w)
Ia 1.112 0.784 1.42
Ib 3.710 3.078 1.21
I 3.318 2.869 1.16

Conjugates of type Ia, Ib and III were made using four different carriers: tetanus toxoid; CRM197;
GBS80; and GBS67. With the tetanus and CRM carriers the %s oxidation were 9.1% for Ia, 14.2%
10 for Ib and 13% for III; with the GBS carriers the %s were 8.2%, 9.0% and 7.9%. Animals immunised
with the conjugates were then tested for protection against the respective GBS types (i.e. homologous

challenge), and results were as follows, expressed as the % of animals surviving lethal challenge:

TT CRM197 GBS80 GBS67 PBS control
Ia 32 48 10 96 5
Ib 52 33 65 92 15
m 76 60 71 82 0

In parallel experiments, with challenge by a GBS type V strain but no immunisation with a type V

15  saccharide, results were as follows:

TT

CRM197

GBS80

GBS67

PBS control

2

0

53 62

0
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1. A process for preparing a conjugate of a Streptococcus agal acti ae
capsul ar saccharide and a carrier nolecule, conprising the steps of (a)
oxi dising a Streptococcus agal acti ae capsular saccharide in order to

i ntroduce an al dehyde group into at | east one gal actose residue in the 5
sacchar i GBAIMS gi ve a nodified gal actose residue; and (b) coupling the
nodi fi ed gal actose residue to a carrier nolecule, wherein al dehyde groups
are intrpducegbctntor BRPURENa 2Unjapse 20 % Nfepldabecul ahaloc@r! @phllaesaccharide and a
nonosacchari de units, and wherein said conjugate 1s for the prevention
and/ or  tr SATREIClesHles campEEaE theasigRsdof (a)SPXidisingcd St aRIoersar R agqlaciae Zaplar
conj ugat e ] i SSc Lm1l
o the conj e aratop et &I GRRRE R A ol dntol 4 1ok, SRF gBRAGE R e
ser otiypes Isagchiride, tol givd 4 inodifiel galdctoSevesidum portyd) eowpling tiecresdified gaayose mesidnt

clains 1 tg 3, wherejn the saccharide has its native form o, JThe. conjugate
o r ocess W cafT BRIYE PR Ry oy Bt b Beiieen 3 i FER BF
than nati ¢&alCaddsttsd mdiR64&0Rdridd Qinitd; 2an@- wikdiéin GRIA] dogRte Q6 £ 86 PPveonddid/Pne
of claims | to 3, wherein the saccharide is nodified by hydrolysis in mld

acid. 7. THeaEsAa] fgeditcasy cagsed bysdrepocenqys egedaclfe.clains 1 to 3, wherein the
saccharide is chemcally nodified relative to native capsul ar sacchari de.

8. The cpnjAIgafizatlobi®RSS; thé pkéds B daimvher ei n the saccharide is
de-O acetylated (partially or 20 fully). 9. The conjugate or process of

L ai | . H Dari C ' h
To. The’ Forfe Bifebeit SFLALHEPol e UBRYNURLER e Bhaal: K Bim ot Ebs
carrier is sehiopptdlariballf k@i, tetanus toxoid, CRML97, human serum al bum n,

an artificial protein conprising nmultiple human 25 CD4+ T cell epitopes
fromvarjo . - I i r I L a

. "agal ot | hg CBRAE HRLERY Gland Bt OEMm 05 Sl 1R bl ASRERR e Bim ?,
to 10, wherein the carrier is_attached to the _s cchar'%ede via a.-NH2 group
in the cér ribgcongate ppEresss Afgayeonsrofflamsdstood, @wel&ﬁ gccharide i shortep than
wher ei n t he,ga &.Q8sid 30 saccharide:protein ratio (ww of between
1:5 and 5: ‘1?13 ?gay%ﬁg %(1)%] ugate or process of claim12, wherein al dehyde
grou are [ ntroduced into between 15% .and 30% of the total gal actogse
monobacclrar g SOBERS or prcesy; WY oE s M Hyooh evhsrein thy spechiarid) i MOAEL b .
after conj q,gairoi}gg,inf,{iﬁ%c@nd conjugated saccharides are separated. 5 15. The
process of any ‘one of clainms | to 14, wherein step (a) introduces the

al dehyde_chem cally. 16. The process of claim 15, wherein step,(a) .involves
The®use Bf the soriattacE Toontes phuBs bR SEClies hip O hdiRah fogcctial H gremicany

conj ugat e QhodvfiQAGEREVEOh MRVe Psulffsabdh@iid® 1 to 16, wherein attachnent to the
carrier is based on reductive am nation involving an oxidi sed gal actose in

][ Ih ﬁkZ??CQ.arllh%edonfurggtg] ovtmplrgcrl:séa gf cl]éPm a;, c\lﬁxrt]a}/e%? tlllessafcc ra%g 18 %Q— -g‘crt]:ty?z%({l ‘Epalrtglallgjr1 or

20 fully).

9. The conjugate or process of claim 7, wherein the saccharide is de-N-acetylated (partially or
fully).

10. The conjugate or process of any one of claims 1 to 9, wherein the carrier is diphtheria toxoid,
tetanus toxoid, CRM197, human serum albumin, an artificial protein comprising multiple human
25 CD4+ T cell epitopes from various pathogen-derived antigens, protein D from H.influenzae, or a

S.agalactige protein.

11. The conjugate or process of any one of claims 1 to 10, wherein the carrier is attached to the

saccharide via a -NH; group in the carrier.

12. The conjugate or process of any one of claims 1 to 11, wherein the conjugate has a

30 saccharide:protein ratio (w/w) of between 1.5 and 5:1.
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18. The conjugate or process of any one of clains 1 to 17, wherein
attachnment to the carrier is based on reductive am nation involving an
oxi di sed gal actose in the saccharide, fromwhich an al dehyde is forned,

18, “wondi TheshBERE b Bverd Ot S PE 15, ISRl BEREF 5% o Lt flen 159

and
m

am nat i on.and30%léfehenl YaadtésediondsRekale@hitc! ai m 17 or claim 18, wherein the
saccharide is re-N-acetylated prior to prior to oxidation of gal actose.

The COMORl Rl  BeRS o oPMinRNP (013, JokP cBfugitf Bo0 A chiiiatlf!u

saccharide 1s

5

10

15

15.

16.

17.

18.

19.

20.

21.

ach | e cartiers.

saccharides are separated .
The process of any one of claims 1 to 14, wherein step (a) introduces the aldehyde chemically.

The process of claim 15, wherein step (a) involves the use of a periodate salt to oxidise vicinal

hydroxides.

The conjugate or process of any one of claims 1 to 16, wherein attachment to the carrier is based
on reductive amination involving an oxidised galactose in the saccharide, from which an

aldehyde is formed, and an amine in a linker.

The conjugate or process of any one of claims 1 to 17, wherein attachment to the carrier is based
on reductive amination involving an oxidised galactose in the saccharide, from which an

aldehyde is formed, and an amine in the carrier.

The conjugate or process of claim 17 or claim 18, wherein the saccharide is re-N-acetylated prior

to reductive amination.

The conjugate or process of claim 17 or claim 18, wherein the saccharide is re-N-acetylated prior

to prior to oxidation of galactose.

The conjugate or process of any one of claims 1 to 20, wherein an individual saccharide is

attached to multiple carriers.

39

21.



